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Ot penakropa

Hacrosimuii  cOOpHHK conaepKuT mokiaael 43 aBTopoB w3 8 crpad. Hampasienue
HCCIIEIOBaHM, CBSI3aHHOE C «TOPCHOHHBIMUY, «HEIIEKTPOMArHUTHBIMUY, «HH(POPMAIIMOHHBIMU,
«BBICOKOTIPOHHUKAIONINMIY, «TOHKOIIOJICBBIMUY», «BHXPEBBIMUY», «CIIMHOBBIMEY, «I(PUPHBIMU» U
NPOYUMH B3aUMOJCHUCTBUAMH (HAa KOH(EPCHIMM OCO3HAHHO HE MPEMATCTBYETCS pa3HOOOi B
TEPMUHOJIOTHHN), TpeacTaBieHo B 31 noxmaze. [IpuBenénubie mudpbl, KOHEYHO, MAJIO YTO MOTYT
CKa3aTh IO CYILIECTBY MPOJOJDKAOIIMXCS HCCIeAOBaHUM. Jleno B TOM, YTO HEKOTOpBIE BEXHU
JBUKEHMSI B JAaHHOM HaIIpaBJICHUU HE BCETJa 3aMETHBI JaK€ TEM, KTO BHUMATEIIbHO U3YUUT TEKCThI
Mpe/ICTaBICHHBIX TOKIa0B. 11 00 3TUX BexaX XOTeNIO0Ch Obl CKa3aTh HECKOJIBKO CJIOB.

[Toxanyii, raBHOe, 4To oTMyaeT curyauuto 2012 roga (rox mpeasiaymield KoHpepeHIIrn)
oT cutyanuu 2014 roga — HanM4Me PEEH3UPYEMOro HAy4YHOTO KypHajia, OCHOBHOM TEMAaTHKOW
KOTOPOro sBUJIACh Kak pa3 «ropcuoHuka». XypHan @opmupyromuxcs Hamnpasnenuin Hayku
(www.unconv-science.org), o HeoOXOJMMOCTH KOTOPOTO MHOTO TOBOPHJIOCH Ha KPYIJIBIX CTOJAx
npeasiayeld KoHpepeHun, oOpén )KU3Hb, B TOM YHCJIE YCHIMSMHI OPraHU3aTOPOB U JOKJIaTYUKOB
KOH(epeHIMH — ceifuac TOTOBUTCS YK€ IIECTOMl HOMep KypHaia. Bo3MOxXHO maxe, 4TO >KypHa
«IepeTsHyI» Ha ce0s HEKOTOphle paboThl, KOTOPBIE MOTJIHM OBl OBITH MOJAHBI KaK JOKIAIbl B
HACTOAIIUN COOPHUK, HO B UTOT€ CTAIN KYPHAIbHBIMU MYOJINKAIIHSIMH.

[Ipouiecc orOopa AOKIAIOB B ATOT pa3 ObUI aHAIOTMYEH OTOOpY cTaTed B KypHai (aBa
pELEH3eHTa HE3aBUCUMO PEKOMEHJIOBAIM WM HE PEKOMEHAOBAIM KaXIbld M3 MOCTYIHBIIHUX
noknanoB). IIpu sTom 0oTOOp MOKIAAOB OBIT MEHEE CTPOTMM IO CPABHEHUIO C JKYPHAJIOM —
MIPOrpaMMHBIN KOMUTET NO-TIPEKHEMY JTI0BOJIBHO TOJIEPAHTHO OTHOCUTCS K Pa3HbIM TOYKAM 3PEHHS,
MIPUBETCTBYS AUCKYyCCUM Ha KOH(pepeHuuu. TeM He MeHee, B 3TOM TroJly MPOLEHT «OTCESHHBIX»
paboT okazancs camMbIM OONBUIMM CO BpPEMEHU MEpBOW TOPCHOHHONW KOH(EpEeHIUH «HOBOTO
BpeMeHnn» (2009 rona).

Hauana paGoty Accouuanus Herpamunumonnsix MccnenoBaHuii — HOBasi Opr. CTPYKTypa,
KOTOpasi Mpu3BaHa IMOJAJEPKUBATh HCCIIEOBATENEH IMpeacTaBIeHHOro HampasieHus. JKypHan —
NIEPBBIi, HO HE €IMHCTBEHHBIN MPOEKT Accolualuy, U KOH(epeHIHs B 3TOM IOy IPOBOIUTCS MO
€€ «KPBUIOMY.

[To Tpagumuu, naHHbBI COOPHUK TPYIOB IMOJHOCTHIO BbUIOKEH B WHTepHere. M3meHeHa
CTpYKTypa cOopHuka. Ternepb oHa COEPKUT JIUIIb TPU pazfena — PuiocoCKuil, TEOPETUIECKUN U
npakTuueckuil. [Ipu 3ToM TeMbl MPUHUMAEMBIX JIOKJIAJ0B OCTAJIUCH MPEKHUMMU:

e (Caepxcinalble HHPOPMALMOHHBIE B3aUMOJICHCTBHS;

e TopcronHble N0 U 3PPEKTHI OT BPAIIAIOIINXCS MACC;
e ['eomaroreHHbIe 30HBI U 3alIUTa OT HUX;

e HenoxanbHble SIBIEHNS HA MaKpO-yPOBHE;

e MeracTaOMILHBIE COCTOSHUS BEIIECTBA;

e [Ilcuxodusuueckue peHOMEHBI;

o  Ounocodus Haykn XXI Beka.

Xortenoch OBl TpeABApUTH TIPEICTaBICHHBIE JOKIanel ciaoBamu MBana Edpemona:
«...Hayka nBmxercst BO ThMe HE3HAEMBIX TNIYOMH MHpa MOJ00HO CIIEMIy C MPOTSIHYTHIMU PyKaMH,
ocsi3asi HesICHbIE KOHTYpbI. Y TUIIb mociie rpoMaiHOro TPy/Ja CO3JAl0TCs annapaThl UCCIECIOBAHMS,
MOTYIIIE OCBETUTh HEM3BECTHOE M MPUOOIIUTH €ro K MO3HaHHOMY». M uurtartensm, u aBTOpam
JTAHHOTO COOpPHHUKA XOYETCs TOKeaTh HE CTPAIIUTHCS MPEICTOSAIINX 00BEMOB 3TOTO TPOMATHOTO
Tpyaa. Bc€ Tonbko HauMHAeTCs.

B.A. XKuranos


http://www.unconv-science.org/
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ONJIOCOPUSA. METOJOJIOI'A

HEKOTOPBIE COBPEMEHHBIE [IPOBJIEMbI HAYYHOM METO/IOJIOI' M1 B AHAJIN3E
PE3VJIbTATOB 10 TEMATUKE «[ICUXO®U3NUYECKUX», A TAKXKE OU3NUYECKUX U
BUO®U3UYECKUX SIBJIEHUIN [TOKA HEU3BECTHOU («<HEKJIACCHUYECKO»)
OUBNYECKON ITPUPO/IbI

J.H. Kynukos

dmitriy koulikov@mail.ru

Cratpsi paccMaTpUBAaeT HEKOTOPHIE AaKTyalbHbIC MNPOOJIEMBI KOPPEKTHOW IIEPBUYHONW WHTEPIpETaluy aBTOpaMHU
PE3yNBTaTOB CBOMX MCCIICIOBAHMH 1O AaHHBIM TeMaThkaM. Takke pacCMOTpPEH sl COMYTCTBYIOMINX CIEIH(DUIECCKIX
O0COOCHHOCTEH HCCIIEAYEMBIX SIBJICHUH, KOTOpble HEOOXOAMMO YYUTHIBATH IPH HNEPBUYHON HHTEPIIpETALUH
pe3yapTaTOB HX HCCICIOBAaHMN W HamucaHuu myOnukanumil. IlokazaHa He0OXOAMMOCTh OTKa3a OT HMEBIIHXCA
MOMYJIIPHBIX TEOPETUUECKUX HMHTEepHpeTanuil HaOJMIONaeMBIX SBJICHUH M IOMCKa HX JOCTOBEPHOTO TEOPETHYECKOTO
oObsicHeHus. Taroke Moka3aHa IEPCHEKTHBHOCTb PAa3BUTHS WJAEH HMHTEPIPETAlUd «ICUXO()HU3NYECKUX» SBICHHH Ha
OCHOBE «IHEProMH()OPMALMOHHOH» KOHLIENTYaJIbHOW MOAECIH.

JlaHHast cTaThsl HA B KOCH Mepe HE MMEET IIeNIh «OOBATh HEOOBITHOS» M MOJAMECHUTH COOOU
IIpaBUja HAayyHOM METOJOJIOTHMH, YCBaMBaeMble HCCIENOBATEIsIMH B Ipolecce MX OOydeHMs Hu
pabGoueii mnpakTuku. OHa WMEET LeNb JHIIb AaKICHTHPOBaTh BHUMAaHWE HCCIEI0BaTENeH
YIOMSHYTBIX CIIEHU(pHUECKUX HAyYHbIX TEMaTHK Ha HEKOTOPBIX Mpo0IeMax U OmuOKax, MMEIOLINX
MAacCCOBBIM XapakTep, a MOTOMY HYKJIAIOIIKUXCA B OCO3HAHUU M Y4ETE MCCIENOBATENSIMHM JAHHBIX
HAy4YHBIX TEMATHK.

YnomsHyThle Hay4YHbIE TEMATHKH, O€3yCIOBHO, SIBISIOTCS NEPETHUM KpaeM HayKu, 30HOU
MpOpabOTKU TUIOTE3 U, TIOMHMO HAXOXJIEHHUS B «30HE HAYYHOTO PHUCKa», KaK MPaBUIO, UMEIOT
KpaliHe CJIOXKHBIM MEXIUCLUILUIMHAPHBIA xapakTtep. OTCIoJa BBITEKaeT MepBas W3 IpodiieM —
npobiemMa oOecrneueHuss KOPPEKTHOCTH TMpU IEPBUYHOM aHAJIU3€ SIBICHUNW KOMIUIEKCHOTO
MEXIUCHUIIIMHAPHOTO TUIIA.

B cymHocTH, TrapaHTUpPOBAaHHOTO CHocoda pemieHus JaHHOHM HpoOJIeMbl  HET.
HccnenoBaTenu HEMUHYEMO BBIHY)KICHBI BBIXOAMTH 3a Mpenenbl HUX (GopManbHON HayyHOU
CHelMaln3allii, U 3TO cO34a€T BBICOKMH PHUCK OIMOOK. ENMHCTBEHHOE, 4TO MOMHO clelaTh B
JAHHOM Clyd4ae — 3TO, HACKOJIBKO BO3MOJKHO, apryMEHTHPOBAaTb CBOM HJEU CCBUIKOM Ha
pe3ynbTaThl pabOT M BBICKA3bIBaHUS «IIPOPMIBHBIX» HayuyHbIX crenuanucroB. (Heobxomumo
OTMETHUTb, YTO 3TO BOBCE HE OCBOOOXKJACT HCCIEAOBaTENC OT HEOOXOIUMOCTH COOCTBEHHOTO
THIATEIbHOTO aHajn3a JIOCTOBEPHOCTH M YMECTHOCTH HCHOJb3YeMbIX aprymeHToB.) Takxke
[IPaBUJIAMU «XOPOILLIEro TOHa» B HayKe SABIIAETCA IIOCTOSHHOE UCIIOJIB30BAaHUE PA3IIMYHBIX OTOBOPOK
T10 MIOBOAY UMEIOIIeHCs y CClieZIoBaTeNsl HEMOJIHOTHI 3HAHUS B 3aTParuBaeMbIX HAyUHBIX 00JIacTAX
BHE €ro CHelHaIn3aluy 1 BO3MOKHOCTH OIIMOOYHOCTH €r0 CYXKIECHHH.

Bropoii upe3BbIyaitHO c10KHOM MpobaeMoil HaydHOW METOA0JIOTHH B aHAIN3€E PE3yIbTaToB
HCCIIEIOBAaHHM 0 paccMaTpUBAaEMbIM HAYYHBIM TEMAaTHUKaM SIBJISIETCS 0OecredeHrne KOPPEKTHOCTH
KOHKpEeTH3allui, HACHTU(QUKALUN T[0Ka em€é HEeU3BECTHBIX JEUCTBYIOIIMX (U3MUECKUX U
Oouodpusnueckux (aKTOPOB «HEKJIACCHUECKOW» Hay4yHOH mnpupoabl. Pa3ym OonbIIMHCTBa
uccienoBareneil BecbMa palfoHaieH U TpeOyeT onpeAenéHHOCTH U KOHKPETHOCTH B OTHOILIEHUU
neicTByomuX (akTopoB, 00yclaBIMBarOIUX Habmogaemoe uMHU. Ho, K cokalleHUIO, UIMEHHO B
MONOOHBIX CIy4yasX >KU3HU HIACHTHUQHUKAIUS ACUCTBYIOHMIMX (DaKTOPOB UIMTEIHLHOE BpeMsl He
TOJIBKO 3aTpyJHEHa, HO M HEeBO3MO)XKHAa. OTCl0a BO3HMKAeT HECTEPIUMOE CTPEMIICHUE
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UCclieloBaTeNe yXBaTUTHCS 3@ YTO-IM00, YTO MO3BOJIMIO OBl PELIUTH 3Ty MpoOJIeMy, 3alOIHUTh
IIyCTOTY HEONPEAEIEHHOCTH.

bopr6a 3a BBIXOJ M3 HAy4YHOr'O TYNHUKA B JAHHBIX HAYYHBIX OOJACTSAX UMeJa Ype3BbIYANHO
TSOKETIBIN M 3aTSDKHOM XapakTep, HayaBIIuCh, paktuuecku, B XX Beke. Ilpumepno B 80-e roga XX
BEKa HA OCHOBE psla HAyYHBIX O3apEHUM U SMIMPUYECKUX [aHHBIX y psAla HCClenoBaTesen
c(OpMHPOBATIOCH HEKOE MHTYUTUBHOE MOHUMAHUE MEPCIEKTUBHOTO MOIX0/a K TEOPETHUYECKOMY
OOBSICHEHUIO HEKOTOPBIX JAEHCTBYIOUIMX (DAaKTOPOB HAONIOJAEMbIX SBICHUH U  CO3JIaHHIO
COOTBETCTBYIOLICH crenupuuecKkoil HaydyHOW anmaparypbl. Takke TOSBUINCH HEKOTOpPbIE
TEOPETUUYECKHE HJIEH, IIPETEHYIOUINE Ha BO3MOXKXHOCTh O0BSICHEHHSI HAKOIUIEHHBIX AMIIMPHUYECKUX
naHHbIX. Ilo psny oOCTOSTENbCTB, A ONUCAHMSI 3TOTO MHTYUTHMBHOIO HAY4YHOTO MOHUMAHUS
HauOOJIBIIYI0 TOIMYJSPHOCTD IMOJIYYMJI TEPMUH «TOPCHOHHBIE 3 eKkTh». OCHOBHON Hueeil mpu
3TOM OBUIO, YTO 3HAYMTENbHAs 4YacThb HAONIOJAEMbIX MApafOKCaIbHbIX (U3UYECKUX U
onoduszmueckux 3pQPexToB AMIUPHUSCKH ObLIa B3aMMOCBS3aHA CO creluduyeckumMu (hopMaMu
pasnuuHbIX  (uzndeckux A(P(PEeKToB  KpyuyeHus, KOTOpble TI'E€HEpUPOBAIN  HEU3BECTHBIE
neiictByromue Qgusndeckue ¢axTopsl. Takne aHomainbHbIe >PQEKTHl pacCMaTPUBAIUCH B JIBYX
MOJYYMBIIUX TOMYJISIPHOCTh TEOPETUYECKUX MOJENAX: Teopun ¢usndyeckoro Bakyyma [.H.
HIunoBa u «EGS-konuenmum» A.E. Axumona. '.W. [llunoB wcxomun u3 aOCTPaKTHOH (U3HUKO-
MaTEeMaTHKH, IbITAsACh PA3BUTh HMJIEU INI00AJIbHON «reoMeTpu3auuu (U3UKW» NyTEM BBEIECHUS B
WCTOJBb3yeMbI (PU3MKO-MAaTEMAaTUYECKH amnmapar CreruuuecKod pasHOBUAHOCTH KPYUEHUS,
Ha3bIBAEMOI'0 UM «Kpy4yeHHEeM Puuum», u numib 3aTeM ObUIM MPEIIpPUHATHI MONBITKH HaJleleHUs
MOJyYCHHON TEOPUH KOHKPETHBIM (DM3MYECKHMM CMBICIIOM H HalTH e€ OO0OCHOBaHUS B
AMIIUpUYECKUX HaHHBIX [1-2]. «kEGS-konnenus» A.E. AkumoBa Oblia H3HAYAILHO IMITUPUIECCKOM
MOJICTIbIO, aBTOP KOTOPOW caM TOBOPHJI, YTO HE CUMTACT ¢€ MOJIHOLICHHOH (usnveckoil Teopueii [3].
Heo6xoauMo OTMETUTH, YTO HEKOTOpble Hay4Hble uien A.E. AkumoBa (3MIMPUYECKOTO IJIaHA)
JlaJId TI0JIE3HbIE PE3yJbTaThl B CaMbIX pa3HbIX 00NACTAX HCCIEAOBAHUN, B TO BpeMs KaK TeOpus
I''1. llunioBa He cMorja 1aTh KOHKPETHBIX ITOJIE3HBIX PE3YJIbTATOB.

HecmoTpst Ha Bce CIOKHOCTH, TEMAaTHKA N3YYEHUS! «TOPCHOHHBIX 3(P(PEKTOB» U MEPBUYHBIE
HOTBITKH €€ TeOPeTHYECKOro 00OCHOBAHMS MOJIYYMIIM B3PHIBHOW POCT HOIYJSPHOCTU B CBSI3U C
TE€M, YTO Ha MECTE «BEJIMKOW IyCTOThI» 00pa30BajOCh XOThb YTO-TO HAIIOMHUHAIOLIEE UCTUHY. B
«aKaJIeMMUYECKOW» HayKe UMEETCs MOHATHE «3aTpaBOYHAs TEOPHUS», YTO O00O3HAYAEeT Kakue-Iubo
MEpPBUYHbIE, MYCTh BIOCIEACTBUM HECOCTOSITENIbHBIE UJAEU OTHOCUTEJIBHO KaKOW-THOO CIIOKHOM
npoOJeMbl, K U3YYEHUIO KOTOPOH HEMOHATHO KaK MOJCTYNUTHCSA. DTO JIOKHO CTHUMYJIHUPOBAThH
MEPBUYHYI0 MHTEJUIEKTyalbHYI0 pabOTy wuccienoBareneii, 4roObl BIOCIEACTBUM JOCTUYb
pEaIbHOTO JOCTOBEPHOIO HAYYHOro NoHMMaHuA. Teopernueckue konuenuu A.E. Akumosa u I'.1.
[lunoBa mo cymMMe pa3iMyYHbIX NPUYMH OKA3aJIUCh YAOOHBI Ui OOJBIIMHCTBA POCCUHCKUX
uccieioBaTeNeil B KauecTBe MOA00HOM «3aTpaBouyHON Teopuu». B 3HaunTenbHOe Mepe, 3TOMY
crocooctBoBasio 1o, uTo A.E. AxkuMmoB u .M. IllumoB HHKaK HE OCaXIaJIH >KEJIaHHUE MHOTHX
HCClIeIoBaTeNeN BECbMa BOJIBHO Pa3BUBAaTh Pa3jIMUHbIE YMOIIOCTPOEHUSI HA OCHOBE MX MEPBUYHBIX
uaeil. Cryctst KOpOTKOE BpeMs 3TO CO3/1aJi0 MOYBY JUIsl HE0Oy3JaHHOTO OYHCTBA SIBHO HEHAYUHBIX
M3MBIIUIEHUI caMOro pa3zHoOro poja, KOTOpble BecbMa NPUYYIJIUBO IMEPEIIeNUuch ¢ COOCTBEHHO
Hay4YHBIMU MCCIIEIOBAHUSAMHU 10 TEMAaTUKE «TOPCUOHHBIX 3(PPEKTOB» U BCETO, YTO CTAIU MBITATHCS
OOBSICHAT, Ha UX OCHOBE. bynyuW NpUHUMIUATIBHOW HOBOHM (u3nyeckoil ujeei, «ropcHOHHas
Teopus» Oblla 3aKOHOMEpPHBIM 00pa3oM TMpUBJEYEHA DSHTY3UAcCTaMH JUIsl OOBSICHEHHS BCEro
HEOOBSICHUMOTO (WM TPYAHOOOBSACHUMOIO) B HalleM MHpe, BKIouYas (U3NYECKUEe U
O6unodu3nueckue IBJICHUS C HEsICHOU (He 0053aTeNbHO «HE KJIACCUYECKO») PU3NYeCcKOi MPUpPOIOH,
a TaKkKe NaparCHXOJOTHUECKHe, B YACTHOCTH «Icuxodusznueckue» sBieHus. llpm sTom B
MyOaMKausAX MPAaKTHUECKH BCEX HCCIeNoBaTeNled CTald HCIOJIb30BaThbcs 0€30rOBOPOYHbBIE
YTBEP)KICHHUS O TOM, YTO HalnroaeMble UMU PQPEKTHl U SBICHUST 00YCIOBICHB UMEHHO HEKUMHU
«TOPCHOHHBIMUY» MOJSIMH WJIM HU3TydyeHUus MU B ux wuHTepnperauuu A.E. AxkumoBbiM u [.H.
HIunoBeiM. To ecTh, Ha4YaIOCh MAacCCOBOE HapyIICHHE HAyYHON METO/I0JIOTUH B TJIaHE 00ecreueHus
KOPPEKTHOCTH HJCHTHU(PUKAIIMN HAOJI0JaeMbIX B OSKCIIEPUMEHTaX HEM3BECTHBIX JIEHCTBYIOIIHUX
¢usnveckux u 6Mopu3nIecKux GakTopos.



B cBsa3u ¢ 3TMM HEOOXOAMMO OTMETHTH CIEYIOLIME OCHOBOIIOJATAOLINE OCOOEHHOCTH
HAYYHOH METOJIOJIOTUH, KOTOPBIE JOJDKHBI TIOHUMATHCS KaK aBTOPAMH, TaK M KPUTHKAMM:

1) OxcnepuMmeHTaIbHOE HAOIIOJEHWEe W JOCTOBEPHOCTHh CYIIIECTBOBAHUS KaKHUX-THOO
aBieHUd W 3(PQPEeKTOB HHUKAK HE OOYCIOBIEHBI HMX TEOPETUYECKON HMHTEpIIpeTaIieH.
HeBO3MOXKHOCTh MX TEOPETUYECKOr0o OOBSCHEHHUS HUKAaK HE YyMalseT BaKHOCTU JaHHBIX
HaOIIOACHUH.

2) IlombITKM HCHOJIB30BAaHUS [JIsl MHTEPIPETALUU HKCIEPUMEHTANbHBIX HaOII0ACHUI
KaKHX-THO0O HEYCTOSBIIMXCS, HE YCHEBIIMX IOJYYUTh NPU3HAHHE «HAYYHOTO OOJBIIMHCTBA»
TEOPETUUYECKUX HICH 6 6uoe npamulx 0e302080pOYHLIX YMEEPIHCOeHUll, BO-IIEPBBIX, BCEria
coZiepKaT OOoJIbLION PUCK OLIMOKH, BO-BTOPBIX, NEPEKPbIGAIOM MbIULIEHUIO uUcciedosameinel
MbICTIEHHbI NPOCMOp OISl U3YUEHUs ANbIMEPHAMUBHBIX MEXAHUSMOE peanu3ayuu Habaooaemvlx
senenuti. 1103TOMy HCHONB30BaHME JAHHBIX HEIOCTATOYHO BEPU(PHUIMPOBAHHBIX TEOPETHUECKUX
UAel Bceraa JOJDKHO COMPOBOXKAATHCSA OOJBIINM KOJWYECTBOM OTOBOPOK IO JAHHOMY TOBOJIY B
TeKCTax MyOJuKanuil (4To SIBJIETCS «IIpaBUJIaMU XOPOILEro TOHa» B Hayke). MlHaue umeeTcst oueHb
OoubIIast BEpOSITHOCTh MACCOBOTO YXOJa «HAYYHOH MBICIN» B CTOPOHY KaKHX-JIHOO JIOKHBIX UJCH,
3a0JTy)KICHUM.

He noanexur coMHeHuto, 4to Garoiapsi CaMOOTBEPKEHHOW pabOTe HayUHbIX SHTY3HMAacTOB
ObUIO HAKOIUIEHO OOJBIIOE KOJIMYECTBO SMIIMPUYECKHUX JIaHHBIX, MOKAa3bIBAIOLIMX B3aUMOCBS3b
MoKa emi¢ HEeW3BECTHBIX NEHCTBYIOMMX (pu3mueckux (PakTOpoB CO crenupuIeckuMu ¢GopMamu
¢busnueckux dPdexrtoB kpydenus. Ho ObUIO TPUHLIUNUATBHOW OIIMOKON KaTeropuyecku
UACHTU(UIIMPOBATh STH «HEW3BECTHBIE JeHCTBylomme (Qu3nueckue (aKkTOps» HMMEHHO Kak
«TOPCUOHHBIE» T0JI UM U3TydeHus B ux uHrepnperauuu A.E. Akumossim u I'.W. IlIunoseiM. x
TEOPETUYECKHE HHTEPIPETALUN OKAa3aJlUCh IMOJIHOCTBIO JIOKHBIMHU (YTO ceiluac MOHSATO Jake
HEKOTOPBIMU UX CTapbIMU CTOPOHHUKAMHM), OHU ObLIN He 0oJiee YeM «3aTpaBOUYHBIMU TEOPUIMU», U
MPUHATHE UX DHTY3MacTaMH B KauecTBE O€3yCIOBHOW M 0O€3anbTEpHATUBHOW HMCTUHBI IPUHECIIO
OTPOMHBII Bpe/l pa3BUTHIO pacCMaTPUBAEMbIX HAyYHbIX TEMATUK, YBEJS UX B CTOPOHY OT UCTHHBI.

HcuepnbiBaroriee 00CyKIeHUE MPUIHH OMUOOYHOCTH TeopeTndeckux uaei A.E. Akumoa
n [''W. llunoBa tpeOyer HamucaHus LENOM KHUIM (B OCHOBHOM, H3-3a HEOOXOIMMOCTHU
UTHPOBAHUS) U SIBHO HE MOXKET OBITh CHETaHO B paMKax AaHHOW ctarbu. Ho, kak mpaBmio, B
¢u3nKe 3aKOHOMEPHO IMPHUHATO IMOJaraTth, YTO €CJIM B KaKOW-TMOO Teopuu HMMeeTcs XOTh OJHA
omnoOKa (pU3NKO-MaTEMaTHUECKUX MOCTPOEHUH, TO OHA YK€ He MOXKeT ObITh UCTUHHOH. [loaTOMy
nanee OyJeT JaHO TOJIBKO KPaTKoe YIIOMHUHAHKUE TOJOOHBIX MPUHIUIHAIBHBIX OIIHOOK.

Teopust usmyeckoro BakyymMa M «TOpcHOHHBIX» 3¢ ¢ekroB .M. IllunoBa oTHOcUTCA K
pa3pany U3MKO-MAaTEMAaTUKU BBICIIEH CTENEHH CIIOKHOCTH, C KOTOPOW CIIOCOOHBI KOMIETEHTHO
paboTaTh JuiIb HeMHOTHE Yu€Hble. COOTBETCTBEHHO, BEPOSITHOCTh BOSHUKHOBEHHUS Y KOT0O-TM00 U3
HUX JKEeJIaHUS aHAJIU3UpPOBaTh M OQUIMAIBHO PELEH3UPOBaTh MOJOOHYIO CIO0XXHYIO KOHIIETIUIO
BecbMa Majla. YuuThiBasg pasmax nonyispHoctd teopun [.M. IlumoBa, Bc€ ke cinemnoBaio Obl
OXHUJaTh, YTO PpOCCUHCKHE (U3UKHU-TEOPETUKU OTpPearupyroT Ha 3TO, OCOOEHHO Ha (¢oHe
O0OBSBIICHHONW POCCUUCKON akaJeMuen HayK «0opb0ol ¢ JbkeHaykoi». To, 4To 3TO HE TPOU3OIILIO,
BBIIJISIIUT SIBHOM aHoManueil. 3apyOekHas Hayka BecbMa HMHEPTHO OTHECIACh Kak K B3pBIBY
POCCHUHCKHMX HCCIEeI0OBAaHUN B 00JIACTH «TOPCHOHHBIX» 3¢ dexToB, Tak u k Teopuu .M. [llumnosa.
Ho koe-kto 13 (pu3uKo-MaTeMaTHKOB BCE e MPOaHATU3UPOBAN €r0 TEOPHIO U Aal OPHUIHATIBHYIO
perieH3uto Ha oOHapyxeHHbIe B Hell omnOku. [Tonbckum npodeccopom Apkaarem SAmkukom emeé B
1999 r. ObTH 06HapYXKeHbI ONIMOKK PpeoOpa30BaHUIl paccCMaTPUBAEMBIX (PU3UKO-MATEMATUYECKUX
MPOCTPAHCTB, YTO MPHUBOJUT K HAPYIICHUIO CBSI3HOCTH 0a30BbIX (DHU3MKO-MATEeMaTHYECKUX
npeoOpazoBanmii [4]. Benencreue atoro Bce nanpHelnme GU3NKo-MaTeMaTHYecKUe TIOCTPOSHHS U
COITYTCTBYIOIIIME PACCYKICHHSI HEN30€KHO OKA3bIBAIOTCS MOJHOCTHIO JIOKHBIMU. JlaHHBIE OLIMOKH
BITOCJIC/ICTBUH TaK)Xe OTKPBHITO JUCKYTHPOBAJIUCH OJHUM M3 POCCUHUCKUX (PU3UKO-MATEMATHUKOB C
I".A. lllunoBeIM Ha pyCCKOM HAay4HOM WHTEpHET-hopyMe «MemOpaHay.

Yro kacaerca «EGS-xonuemmum» A.E. AxkuMoBa, TO Jaxe caM aBTOp HpU3HaBal €&
SMIUPUUYECKUN XapaKTep W TOBOPWJI, YTO OHA HE MPETEHJYeT Ha POjb HacTosuled Quandeckoi
TEOpUM, B €€ HOPMAJIbHOM HAy4YHOM IOHHUMaHHUU. BIociencTBUM MHOTMMH HCCIIEAOBATENSIMU
3aKOHOMEPHO ObLIM OOHAPY)KEHBI B HEH pa3IMYHbIC HECTHIKOBKH C (M3MUECKON peabHOCTBIO [5-
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6]. Hanpumep, B.JI. JIaT10B yKa3piBal Ha €€ HEBO3MOKHOCTH OOBSICHUTH MOJSPU3AIIHOHHBIC
CBOMCTBa (hpu3nyYecKoro Bakyyma [7]. J{ns KOppeKTUPOBKH JaHHOW KOHIENIUU TpeOoBaIoch Obl e€
YCIIO)KHUTh W TIOCTYJIMPOBATH CYIECTBOBAaHHE HEKUX CHENUPUUYECKMX KOMOMHAIMNA «YacTHII-
aHTUYACTHUID) OTpHULIATeNIbHON Macchl. Ho mo100HbIi MPOU3BOIT ABISETCS HEAOMYCTUMBIM B HayKe.

B 1aHHOM KOHTEKCTE€ OYEBHUJIHO, 4YTO «TOPCUOHHAs TEOPUSA» & UHmepnpemayuu
I'U.lunosa u A.E.Axumosa oOKa3ajlach BEIUKON WIIIO3UEH COBPEMEHHOM 3MOXH POCCHUMCKHUX
UCCIIEIOBAaHUM «TICUXO(MU3UUECKUX», a TaKke (QU3NYecCKUX U OHo(U3MUecKUX SBICHHUM IOKa
HEM3BECTHON («HEKJIacCH4ecKoi») Qusuueckoil mpupoabl. MaccoBoe yBIEUEHHE JIaHHOU
WUTI03UEH (MPUBHECEHHOE MOTOKOM COIYTCTBYIOIIMX M3MBIIUICHUNA U HEKOPPEKTHBIX MEPBHUYHBIX
UHTEpIIpETalMii SKCIEPUMEHTOB) MPHUHECIO OE€3yCIIOBHBIM OrpOMHBIA Bpel Hayke, B IEPBYIO
ouepeslb, MOTOMY, YTO MEPEKPBLIO MBIIUICHUIO MCCIEN0BAaTENIE MBICIEHHBIM MpOCTOp s
U3Y4YECHUS]  aJIbTEPHATUBHBIX  «HEKJIACCHMYECKHX»  (PU3MYECKMX  MEXaHM3MOB  peallu3aluu
HaOJII01aeMBIX AaHOMAJIBHBIX SBJICHUH.

Tem He MeHee, 3TO HHUKAaK HE YMEHbBIIAET BBICOKOW HAYYHOM ILIEHHOCTHM MHOTHUX
OKCHEPUMEHTAIBHBIX ~ PE3yJbTAaTOB,  IOJYYECHHBIX IpPH  HCCIEJOBAaHUSAX B 00JacTu
«IICUXO(PU3NIECKUX» SBICHUN U «TOPCUOHHBIX» d(ddexToB. Tak 4yTO CO BpeMEHEM OHU MOMOTYT
COBEpLIMTh HA3pEBIIUNA CKAauOK B TEOPETHUECKOM (U3MKE U TMOIy4aT CBOK JIOCTOBEPHYIO
HMHTEPIPETALHIO.

PaccmoTrpennoe Bbiie  TpeOyeT 0Oe3ycioBHOrO y4€Ta B OJKM3HCHHOH  TIPAaKTHKE
uccaeaoBaresield o paccMaTpuBaeMbIM HaydHbIM TeMaTHUKaM. BO-NepBbIX, OKAa3bIBAETCS JIOKHOM
OTPOMHAsI Macca Pa3IMYHBIX YMOIIOCTPOCHHUN B IyOJHMKAIMSIX, OCHOBAHHBIX Ha WHTEPIPETAIHU
«ropcuoHHBIX» dpdexToB I'.U. [llunoseiM u A.E. AkumoBbsIM. BO-BTOpBIX, B JaJIbHEHIIIEM JTHOOBIC
MONBITKA KOHKPETHU3ALUU, KaKOM-TMOO0 HMJIEHTU(UKALUU TMOKa €lE HEU3BECTHBIX JAEHCTBYIOIIMX
¢busznueckux u Ouodunyeckux (PaKTOPOB «HEKIACCHUECKON» HAy4YHOH MPUPOIBI JOJKHBI
n30eraTtbCsi BO M30€XKAHWE TOBTOPCHHS IPOM3OLICIIIETO KaTacTpO(UUIECKOTO MacCOBOTO
3a0myxaeHud. Jlake MOMBITKA ONEepUPOBAaHUS TEPMUHAMHU TOJIE U M3JIY4YEHHE B JAHHOM Cly4ae
SIBJIIIOTCSI. METO/I0JIOTMYECKH OMIMOOYHBIMU, NOO B HACTOSILEE BPEMsI HET aOCOJIIOTHO HUKAKOTO
JIOCTOBEPHOTO MOHUMAHUS MPUPOABl pacCMATPUBAEMBIX sIBICHUN. M mMcCmonb30BaHuE KaKUX-ITH0O
KOHKPETHBIX OIpENEIeHU BHE YETKOrO J10Ka3aTelabCTBA MX (PU3MUECKON YMECTHOCTH OISITh K€
OyZeT MpensaTCTBOBATh MBICICHHOMY MPOCTOPY, KOTOpBIH OyneT HeoOxoaum A (popMHUpOBaHUS
JIOCTOBEPHOI'0 HAYYHOI'O MOHUMaHUsI (PU3NUECKON IPUPO/Ibl JAaHHBIX SIBICHUH.

Heo0x01MMo OTMETHUTh, UTO JAHHBIH «KPU3UC OTCYTCTBHUS JOCTOBEPHBIX TEOPETUYECKHX
UHTEpIpEeTalvii» - BOBCE HE MPENATCTBUE MJI1 MPOJOJDKEHHS Pa3IUYHBIX 3MIHUPUUYECKUX
UCCIIeIOBaHUM ¥, HECOMHEHHO, OyneTr OnaromonydHo nepexut. Kpome Toro, mHTepmperanuu
«ropcuoHHbIx» dpdexkroB [.M. [umoBeiMm u A.E. AKUMOBBIM BOBCE HE SIBISIOTCS
€IMHCTBEHHBIMU. VIMEIOTCS M Ipyrue TEOPEeTUUECKNE MHTEPIIPETALIMM, HA KOTOPBIE PaHee MPOCTO
He oOpamianu BHUMaHHE, M OHM BIIOJIHE MOTYT OKa3aTbCs NEPCIEKTUBHOM OCHOBOW st
(dbopmMHpOBaHUS HEOOXOIUMOTO JOCTOBEPHOT0 HAyYHOT'O TOHUMAHHS.

B kauyectBe TpeTheil CIOXKHOW TpPOOIEMBbl HAyYHOW METOJOJOTUU HCCIeAOBaHUN
paccMaTpuBaeMbIX HaYYHBIX TEMATHK HEOOXOJIUMO PACCMOTPETh MPOOJIeMy HACHTH(UKAIIMHN TTOKa
emé HEU3BECTHBIX ACHCTBYIONIMX (PU3NYECKUX (PaKTOpOB, OOYCIABIMBAIOUINX PpeaTH3aAIUI0
KOHKpPETHO «rcuxodpuiznyeckux» spiaeHud. Kak yxe ObUIO paccMOTpEHO paHee, NpU STOM
Heo0X0IMMO Ccpa3y ke OTOPOCHUTH BCE paHee CAeTaHHbIC pa3UYHbIE YMOIOCTPOSHHUS Ha OCHOBE
«ropcuorHo Teopun» .. llunoBa u A.E. AkumoBa. B cymHocTH, 3TO 03Ha4aeT HeOOXOIUMOCTh
JUISL POCCUICKUX HCClenoBaTeNell HauaTh (OPMUPOBAHUE HOBBIX MEH B TaHHOW 00JacTH MOYTH C
Hyns. [Ipu sToM BO m30exaHue MOBTOPECHMS MOJOOHBIX OIMMOOK MPUHITUIHAIHHO BAKHO HAWTH
MyTH TEPCHEKTUBHOTO HAYYHOTO OOBSCHEHHUS psaa crernuuueckux 0ocoOEHHOCTEW MPUPOIBI
«IICUXO(DU3UYECKUX» SBJICHUH, TMPOBECTH TMPEABAPUTEIBHBIA HAYYHBIM aHAN3 «METOJOM
UCKITIOUEHUS». [l OIeHKM NPUMEHUMOCTH KaKuX-THOO HaydHBIX TOJIXOJOB B OTHOIICHUU
OOBSICHEHUSI TPUPOIBl «IICUXO(PU3UUECKUX» SBIEHUH HEOOXOAMMO PacCMOTPETh ClEAYIOIIne
MPUHIUNAATIBHBIE BOIPOCHI:

1) Ob6vscnenue Hedkpanupyemocmu «NCUXOGU3UYECKUX» S8NCHUIL
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Kak mnpaBuio, aBTOpHI TPEANOJNararoT, YTO (PU3NYECKH areHt, oO0yClIaBIWBAIOIINI
peaTM3aIHI0 «IICUXO(PU3NIECKUXY SBICHUN, UMEET (PaKTUIECKH HEOTPAHHUEHHYIO MTPOHUKAIOIIYIO
crocoOHOCTh. OTHAKO TOT/Ia CTAHOBUTCS HETOHSITHBIM, KAaKUM 00pa3oM OH CIIOCOOCH OKa3hIBaTh
3¢ (heKTHBHOE BO3/ICHCTBHIE HA [EIEBON OOBEKT WM CIIOCOOCH YIIaBIIUBATHCS MO3TOM.

2) Obvsacuenue 4émkoil a0pecHoCmu «NCUXOPUULECKUX» AGTIeHULL.

Hu oauH w3 BapuaHTOB TEOPHIA, MNPEANONAralONIMX CYIIECTBOBAaHUE KAKHUX-JIHOO
cnenu(uYeckux  (QU3MUECKUX areHTOB  «IICHUXO(M3MYECKHX» SBJICHHH, HE CMOT JaTh
yIOBICTBOPUTEIHLHOE OOBSCHEHUE, TOYEeMYy OTOT THUNOTETUYCCKUH  (PHU3MYECKHid  areHT
obecrieunBaeT M30MPATEIIBHOE <«TICHXO(PH3MUECKOE» B3aUMOJCHCTBUE HWMEHHO C IEJIEeBBIM
00BEKTOM MJIU TPYIIION 0OBEKTOB.

3) ObvsicHenue 6HeBPEMEHHO20 XAPAKMEPA Peatu3ayuu «NCUXOPU3ULECKUX» S6TIeHU.

CylIecTBYIOT HEKOTOPbIE OSK30THYHBIC TIONBITKH JaTh OOBSACHEHHE JTOMY IIYTEM
NPEINOIOKEHUST O BO3MOXKHOCTH  KaKUX-THOO MPOCTPAaHCTBEHHO-BPEMEHHBIX  IEPEXO0B
npernogaraeMoro (pu3MUecKoro areHTa B mpoliecce ero pacrpoctpaHeHus. OmHako MmomoOHbIe
TUIOTE3bl CIMIIKOM HATSHYTHI M 3aKOHOMEPHO HE HAaXOMAT TOJACPKKH Cpear OOJBIIMHCTBA
(hU3UKOB.

4) ObvscHenue HeOSPAHUYEHHOCMU PA3HOOOPA3US. 803MOJCHBIX BAPUAHMOE Peatu3ayuu
«NCUXOPUIULECKUX» S68EeHUII.

Hu oauH w3 BapuaHTOB TEOPHIA, TPEANONATalONIMX CYIIECTBOBAaHUE KAKHUX-JIHOO
cnenu(uIeckux  (PU3UUECKUX areHTOB  «IICUXO(DU3MYECKHX»  SBJICHHWWA, HE CMOT  JIaTh
VIOBJICTBOPUTEIILHOE  OOBSCHEHWE, IMOYEeMYy JTOT THUIOTCTUYCCKUH  (PU3UYECKU  areHt
obecrieurBaeT HaOJIOaeMOE B HCCIICAOBAaHUSIX HEOTPAaHUYCHHOE pa3HOOOpazue (DU3MYECCKHX U
onodm3maeckux 3PPEKTOB B 00BEKTAX «IICUXOPUINICCKUX) BO3JICHCTBUN.

5) Obwsacuenue cesa3u «ncuxopusuueckuxy sGIeHUll ¢ NPoYeccamu QYHKYUOHUPOBAHUSL
Mmosea.

ABTOpBI COBPEMEHHBIX TEOPHH «IICHXO(PH3MUECKUX» SBJICHUN HEIOMYyCTUMO HEOPEHKHO
OTHOCATCSl K JaHHOMY HAy4HOMY acliekTy. Hu oauH W3 BapHaHTOB TEOpUH, MPEIIOJIATrarolIinx
CYIIECTBOBAHHUE KaKHX-JIN0O CrEIMPHUECKUX (PU3HUECKUX areHTOB «IICUXO(PU3UICCKUX) SBICHUH,
HE CMOT YJOBICTBOPHTEIBHO CBS3aTh MPOIECC TEHEpallii WM  BOCIPHUSATHS  OTOTO
TUIMOTETHYECKOTO  (PU3UYECKOro areHTa ¢ IMPOILEeCCOM TEHEpald HEPBHBIX HMIIYJIbCOB,
SIBJISIFOIIIMX CSl MATEPHATBHOM OCHOBOM BCEX MPOIECCOB (PYHKIIMOHUPOBaHMs Mo3ra [8].

B cymnocty, naxe Oeriiblii 0030p 1aHHBIX BOIPOCOB Cpa3y MOKA3bIBAET NPUHLIUIINATIBHYIO
HEBO3MOXXHOCTh CYIIECTBOBaHMsI KaKOTI'0-JIMOO MyCTh CKOJIb YTrOJHO (pPaHTACTHUECKOTO MO CBOUM
CBOMCTBaM (DU3MUECKOTO areHTa <«ICUXO(PU3NYEeCKuX» sABJIeHUN. TakuMm oOpa3oM, BO3HHKAET
¢dopmanpHBIH MMapaJoKc, Ha KOTOPOM M «ClIOMajlach) KaK «aKaJeMuueckas», Tak |
«aJbTepHAaTUBHAs» HayKa: (DEHOMEH JIOCTOBEPHO €CTh, HO CIOCOOOB HAyyHO OOBSCHUTH €ro
MIPUHLIMIIMAIBHO HE CYLIECTBYET.

Ho ntoOble nmapagokchl IMEIOT UCKYCCTBEHHBIN XapakTep, U 00yCIaBIMBalOTCS Pa3IMYHbIMU
OLIMOOYHBIMU UCXOJIHBIMHU MPEANOCHUIKAMU. B TaHHOM KOHKPETHOM Cllyyae MapajoKC BO3HUKAET
13-3a OTPAaHUYEHHOCTH MOJI MOMCKA WHTEpIpeTalMii TOJBKO OJHOW KOHUENTYaJIbHONW MOJEINbIO:
KJIACCUYECKOM Hay4yHOH OMO(QHU3MUECKON MOAENbIO «IIPUEMHUK-TIEpEIATUUK», MPEAIoararomue,
9T0 BCE IP(DHEKTHI TOJKHBI OBITh 00YCIIOBIEHBI KAKUMHU-THO0 MaTepHUaTu30BaHHBIMU (PU3NUECKIUMH
areHTaMu B BUJE NOJIEH, U3ITyYEHUH U T.II.

CrpaHHBIM oOpazom, JTaHHas npobGiieMaTuka MHTEPIPETALNT PUPOLBI
«ICUXO(pU3NYECKUX» SBJICHUH BIUIOTh O HACTOSIIEr0 BpPEMEHH OCTaBajach IPaKTHUYECKU
HernoHAToN B Poccun, B To Bpems kak, Hanpumep, B CIIIA e€ oco3Hanu, MpakTHYECKH, N3HAYaIbHO
(o kpaitueit mepe, B 1970-e roaer). O6 3TOM MOKHO KOCBEHHBIM 00pa3oM CYTUTH IO COAEPIKAHHIO
HAYYHBIX Pa0OT aMEPUKAHCKHUX YUEHBIX 110 TEMATUKE «TICuXodu3nueckuxy» spiaennit [9-13].

3aKOHOMEPHO BO3HMKAaeT BONPOC O BO3MOXKHOCTH KakKuX-THOO  aJbTepHATHBHBIX
KOHIIETITYaJIbHBIX MOJIEJIEH peanu3alnu «ICUXoPpu3nueckux» sBieHud. OHU, OE3yCIOBHO, YK€
Obutn  c(OPMHUPOBaAHBI. OTH KOHIENTyaJbHbIE MOJEIM MOXXHO Ha3BaThb KaK «KBaHTOBO-
KOPPEJSIMOHHAS» U «IHEPTOMH(OPMaLIMOHHAS.
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«KBaHTOBO-KOppEISILIMOHHAS» KOHIENTYyallbHass MOJeNb (KOTopash MPOUCXOIUT OT HuiAeH
HEKOETO «KBAaHTOBOTO co3HaHUs» [14-15]) mpenmosaraer, 4To OCOOCHHOCTU IICUXO(U3NICCKUXY
SIBJIGHUH MOTYT OBITb OOBSCHEHBI Ha OCHOBE SIBJIIEHUN «KBAaHTOBOW KOPPENSLHMM» M KaKUX-THOO
ApYyrUX SBICHUN KBAHTOBOM (M3MKM, KakUM-THOO 00pa3oM CBS3aHHBIX C TPOLIECCAMHU
GbyHKIIMOHUPOBaHMs Mo3ra. B cyniHocTH, JaHHas KOHIIENTyallbHAs MOJEIb SIBJISIETCS BCE TOM ke
KJIACCUYECKOU Oonopu3nIecKoit MOJEIBIO «IIpUEMHHK-TIEPEIATUUK, B KOTOPOH
MaTepuaan3oBaHHble (U3MYECKHWE AareHThl MOMbITAINCh 3aMEHUTh Ha HeMaTepualn30BaHHbIC.
OTcrofa BBITEKACT W yHACIEIOBAaHUE €l BceX MpoOJieM KiTacCHYecKo OMou3mueckoil Mouenu B
OTHOIICHUH HHTEPIpEeTalud OCOOCHHOCTEH <« IICUXO(PU3NYECKUX» sABIEHUN. DaKTHUYECKH, 3TO
nenaeT e€ 3aBeIoMO OecrepCIIeKTUBHOM.

«QHepronHpopMaoHHas» KOHIENTyaJbHass MOJENb IPEANONaraeT, 4To OCOOEHHOCTH
«MICUXO(PU3NYECKUX» SBICHUNH MOTYT OBITh OOBSCHEHBI CYIIECTBOBAHMEM M CIEeUU(DUYECKUMU
BHYTPEHHUMH TIPOLECCAMH HEKOET0 THIIOTETUYECKOTO «MH(POPMALMOHHOTO KOHTHHYYMay,
MIpe/ICTaBIsAoNIero coooi nHpopMaloHHOE OoToOpaxkeHue (pu3mveckux oOBEKTOB, MPOIECCOB U
COOBITHI HACTOSILEro, MPOIUIOr0 M OyAyIIero Hamero MarepuaibHoro wmupa. Ha dmcro
MH(OPMALIMOHHBIA XapakTep MNPUPOJbI MCUXO(MU3MUYECKUX SBIICHUN YKa3bIBalOT, B YAaCTHOCTH,
pe3ysbTaThl MHOTOYHUCICHHBIX HWCCICIOBAaHWH SIBICHHS «MHKporcuxokuuesa» [9-13]. o
HEJaBHEr0 BpPEMEHHU JaHHAas KOHIENTyajdbHAas MOJENb CYIIECTBOBaja JHINb B BHAE BechMa
TYMaHHBIX W HHYETO HE OOBICHSIONMMX THIOTe3 (uUiIocoCKoro xapakrepa. Tem He MeEHee,
HECMOTpPSI Ha BCE COMYTCTBYIOIIME CIOXHOCTH, UMEHHO OHA SIBJISETCS Hambosee MepCrieKTUBHON
JUIL TEOPETHUYECKOM MpOopadOTKH [UIsl OOBSACHEHUS MEXaHU3MOB pEaju3aluud U OCOOEHHOCTEH
MIPUPOABI TICUXO(DU3NUECKUX)» SIBICHUH.

B nmanHOI KOHIENTYalbHOM MOJENN «HH()OPMAIMOHHBIA KOHTHHYYM» BBITIOTHSET Kak
CBSI3YIOLIYIO POJIb BO B3aUMOJICHCTBUU OOBEKTOB U CYOBEKTOB «IICUXO(PU3NYECKUX» SIBICHUHN, TaK
U OCHOBHYIO (YHKIHOHAIBHYIO pOJb B Tpoleccax CHenu(uIeckoro acCcoUUaTHBHOTO
B3aMMOJICHCTBUS HMH(DOPMALIMOHHBIX OTOOpaKEHUH 3TUX OOBEKTOB U cyObekToB. llpu sTOM
¢busnueckas nHGoOpMaIHS MO-CBOEMY MaTepraibHa Ha PU3NICCKOM IIJIaHE CBOETO CYIIECTBOBAHUSI.
Kakyo MMEHHO KOHKpPEeTHYI0 (opMy 3TO MOXKET HMETh — IOKa He SICHO. MOXHO JIHUIIb
MPENOI0KHUTh, YTO 3TO HMMEET TaK Ha3bIBAEMBIH «PEIATHUBHBIIN» BHI B (OpME KaKHX-THOO
JMHAMUKO-TOIOJIOTUYECKUX TPOLECCOB B OECKOHEYHOCTH «KBAHTOBO CMEIIEHHBIX» I0A00MMH
HaOmoaeMol HamMu  (QU3MYECKOW peaJbHOCTH, Kak »d3TO MPEANoiaraloch B  MOJAEIU
«MHOKECTBEHHOCTH MHPOB» («I1apajieIbHbIX BCEJIEHHBIX») (pu3nka Xpio OBeperTa. B KauecTse
MeXaHH3Ma B3aMMOOTOOPaKEHUS! pealbHbIX OOBEKTOB M MPOLIECCOB (PU3MUECKOrO0 MHpa U HX
MH(GOPMAIMOHHBIX 00pa30B, BEPOATHO, MOTYT CIY>KUTh MPOLECCHl CAaMOOPraHU3aluU (pU3nUecKon
nHpopMaud U UHQOPMAIMOHHO-3HTPOIMHHBIE  TPOILIECCHl,  BOCIPUHUMAIOIIME  JINOO
o0ycaBIUBalOIINE U3MEHEHNS KBAaHTOBBIX COCTOSTHUM CTPYKTYpbl 00BEKTOB (PU3HUYECKOH cpelibl (B
BHJIE CJBUTOB COCTOSIHUM KBAHTOBOW HEOMPEACIEHHOCTH K KaKOMY-JTHOO OIpeaeiéHHOMY
(GU3MYEeCKOMY COCTOSIHMIO), a TakK)Ke, BO3MOXKHO, paHee HEM3BECTHBIM MeXaHHM3M KBaHTOBOM
¢buszukn, O0O0yCNaBIMBAIONIUMN pa3HOOOpa3ue HaOII0AAeMBbIX KOHEUHBIX Makpod(p(eKToB B
pe3ysIbTaTe CyMMHUPOBAaHMS MHOXKECTBA E€IMHHUYHBIX CIIBUIOB KBaHTOBOH Heolpeneiac¢HHocTH. B
OTHOIICHWU >KMBBIX OPraHU3MOB, O0JIaJAIOIIMX HEPBHOM CHCTEMOM, 3TOT MEXaHHU3M MOXKET
COYeTaThCsl C TEM, YTO JaHHbIE KBAHTOBBIE IPOLECCHI CIIOCOOHBI O0yCIaBIMBaTh HW3MEHEHHE
(YHKIIMOHATIBHOTO COCTOSIHMSI 3JIEMEHTOB CHHANTUYECKUX CTPYKTYp HEHpOHOB (Hampumep,
BE3UKYII C HeHpoMeIuaTopaMu UM CHHANTUYECKUX PELeNTOPOB) U, BCIEACTBUE 3TOrO, BIUATH HA
HEPBHO-UMITYJILCHBIE TTPOLIECCHI.

Kpome paccMOTpeHHBIX Bbille MPOOJIEM HHTEPIPETAUUU «ICUXO(MU3NYECKUX» SIBICHUN
UCCIIeIoBaTeNsIM HEOOXOAMMO OOpaTUTh BHMMaHUE Ha HEOOXOAMMOCTh Yy4é€Ta psia UX APYrHX
crenupuIecKux 0COOEHHOCTEH:

1) CymecTBoBaHMe [BYX BapuUaHTOB JACUCTBYOIMX (uzndeckux ¢GaxTopoB (M
COOTBETCTBYIOIIUX MEXaHU3MOB (OpMUPOBaHUS >PPEKTOB) MPH IKCIEPUMEHTAX MO peaTr3arun
«ricuxodu3ndeckuxy» sBiaeHuid Bomu3n (okono 10-20 M) oT 00ycraBIMBAIOMIMX WX OMEPATOPOB-
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sKcTpaceHcoB. JlanHble ¢usnueckue GaKTOpbl MOTYT JEHCTBOBaTh KaK HE3aBUCHUMO, TaK U
CUHEPTUYHO.

[TepBbrii BapuanT QopmupoBanus 3(deKkToB 00yclaBIUBaCcTCS IEJCHANPABICHHBIM |
M30MpaTeNbHBIM  «Hcuxogusuueckumy BO3IEHCTBHEM CO BCEW XapakTepHOW, YHHKaJIbHOU
cnenupuKoil «acuxousnueckux» SBICHUW (B TEpPBYIO ouepenb, UETKOM aapecHOCTH
B3aUMOJICHCTBUI U HE3aBUCUMOCTH MX OT PacCTOSTHUS).

Bropoit Bapuant QopmupoBanus 3(dekToB o0ycCIaBIMBaeTCS HEWU3OHUpaATEIHHBIM,
buoghuzuueckum BO3IECHCTBHEM IOKa €IIE€ HEU3BECTHOTO (PM3MYECKOTO areHTa, MOPOXKIAeMOIo
npoueccamM QyHKIIMOHUPOBAHUS MO3Ta YeJIOBEKa MPH SIPKO BBIPAKEHHBIX MCUXO(DU3HUOIOTHIECKUX
COCTOSTHUSIX.

Takum obOpazom, i oOecreueHHs KOPPEKTHOCTH  PE3YJIbTAaTOB  HCCIICIOBAHHIA
«IICUXO(PU3NYECKUX» SIBJICHHUM MPU MOCTAHOBKE SKCIIEPUMEHTOB M UX WHTEPIPETALIMM HEOOXOAUMO
YUUTBHIBATh BO3MOXHOCTh CHEIM(PUICCKIX KOCBEHHBIX Onodpu3znueckux 3h eKToB.

2) IIpobnema HEOOXOAUMOCTH YY€Ta B «ICHUXO(PU3MYECKUX» IKCIEPHUMEHTax (¢aKkTopa
CTOPOHHETO «IICUXO(U3NIECKOT0» (M YHOMSHYTOTO aHOMAJIbHOTO OMO(PU3NIECKOTO) BO3ICHCTBUS
CO CTOPOHBI OpraHU3aTOpa/HAOIIOAATENS SKCIEPUMEHTOB, a TAK)KE JAPYTHX MPUCYTCTBYIOMIUX TIPH
JKCHepUMeHTax Jroaed. JlaHHas mnpoOnema Obula JIAOOPATOPHO TOKAa3aHa B MHOTOJIETHUX
skcriepuMenTax A.JO. CmupHoBa [16] U HEKOTOPBIX APYrHX aBTOPOB.

3) Ilpobnema [OCTOBEpHOTO BBISBICHHS pEaTbHOrO MeXaHuW3Ma  (HOpMHUPOBAHHS
PETHCTPUPYEMBIX KaKOH-TH00 anmapaTypoit 3pPeKToB «IICuX0PpU3nIECKUX» BO3ACHCTBUH.

OCOOCHHOCTBIO peaH3ali  «IICUXO(PU3NIECKUX» BO3JCHCTBHHA SBISETCS TO, YTO OHH
peanu3yroTcss 1O TPUHIMITY HWCIIOJB30BAaHUS HaWOoJiee UYyBCTBHTENBHOIO JJIEMEHTa B
PETUCTPUPYIOIIEH CUCTEME, KOTOpas COICpPKHUT B ceOe MHOXKECTBO KOMIIOHEHTOB. llpu sTom
3JIEMEHTOM, KOTOpBIH 00YCIOBHT (pOpMHpOBaHHE 3aperucCTPUpPOBaHHOTO 3(ddekra, MOXeT OBITH
BOBCE HE TPEAINOJIaraeMblii HCCIIEIOBATENIeM J[aT4UK, a, HAlpuMep, KaKoH-THOO0 KOMIIOHEHT
YCHJINTENS] CUTHAJIA WJIH 1aXKe OJIOK UTaHHS.

[TocnenHeit paccmarpuBaeMoil B JaHHOW cTaThe MpOoOJEeMON HAaydyHOW METO/A0JIOTUU B
aHaJIM3€e pe3yNbTaToOB M0 TEMATHUKE «TICUXO(U3UUECKUX» SABJICHUHN ABIISETCS MPOoOIeMa KOPPEKTHON
MHTEpHpeTaluy TepMUHA «puznueckas HHGOpMAIH.

CymHOCTh JaHHOH NPoOIEMBI XOPOILIO MPOJAEMOHCTPUPOBAHA B pe3yNbTaTax UCCIEA0BAHUN
A.B. Kapagaiikuna [17]. B 1aHHBIX HCCIEIOBaHUSIX HEKHI «HEIIEKTPOMArHUTHBIA TeHEpPaToOp», B
qyclie IPOoYero, Mmokazaj CIOoCOOHOCTh OOyclaBiIMBaTh MU3MEHEHHE MapaMeTpOB pPaJHOaKTHUBHOIO
pacraga, yTo OBUIO MPOMHTEPHPETHPOBAHO ABTOPOM MCCIEIOBAHMA M HEKOTOPBIMU JAPYrMMHU
Y4EHBIMH, KaK YUCTO WH(OPMAIMOHHOE BO3JEHCTBHUE OTHON (DHU3MUYECKON CUCTEMBI Ha JAPYTYIO.
CoOOTBETCTBEHHO, BO3HUKAET BOINPOC: MOXKET JHM Kakoe-Tu0o (u3ndeckoe YCTpOHCTBO OBITh
reHepaTopom «husndeckon nHHopmMaIumn»?

B Hacrosimee Bpems TepMHH «pu3uueckas HHPoOpMalUs» HE HUMEET OOLIEIPUHATOrO
MOHUMAaHUS U POPMYIUPOBKH. 3HAUUTEIbHAS YaCTh YUEHBIX MOJIAraroT, 4To JIF000H MaTepuanbHbIN
¢usnyeckuit (GakTOp OAHOBPEMEHHO SBISIETCS M HMH(OPMAIMOHHBIM, IIOCKOJBKY HpU €ro
BO3JICHCTBUU Ha JApyrue OOBEKThl MX COCTOSHHUE MEHSETCS, a 3HAYUT, MOXKHO CUUTaTh, YTO UM
nepenaércs uHpopmauus. Hekoropsle apyrue yd€Hble IOJIaralOT, 4YTO CYIIECTBYIOT HEKHE
YHUBEpCaJbHblE «MH(POPMAIMOHHBIE KOJABD» MHPO3JAHUS, KOTOpPblE MMEIOT CBOU HEKHE
MaTepHalibHble HOCUTEIH (paccMaTpHBAJIOCh BCE TO K€ «TOPCHOHHOE» U3IY4YE€HHE) U CHOCOOHBI
o0ycnaBiauBaTh pean3alHio «IICUX0PU3NYECKUX» SIBICHUNA. YacTh yu€HBIX MojaraeT, YTo TEPMUH
«uH(bOpMaIMs» SBISETCS MOJHOW abCcTpaKiyel U MONBITKH HaJeIeHUs HHPOPMALUU KaKuM-IT100
KOHKPETHBIM (PU3HUECKUM COJIEp>KaHUEM JIMIIEHBI CMBbICA.

AbcTparupysich oT npoOieM Bepu(pHUKaIUK UCCIET0BaHUM, TO00HBIX MpoBeaAEHHOMY A.B.
KapaBaiikunbiM, HE0OOXOIUMO OTMETHUTh, YTO K HACTOSALIEMY BPEMEHM HAKOIUIEH OOJIbIION u
pa3HOOOpa3HbI SMIUPUYECKHI MaTepuan HaOMOACHUNH MOJOO0HBIX 3((EKTOB B 3KCIIEPHUMEHTaX
poccuiickoro onodusuka C.D. Iluons [18-20]. Oriauuuem sBIsIETCS TOJNBKO TO, uTO 3(P(EeKTh B
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skcniepumerTax C.D. IlIHons Oblm 00ycClIOBIEHBI SBHO KOCMO(H3UUECKHM (PaKTOpOM TOKa emié
HEU3BECTHOH (u3mueckoil mpupoabl. Ero 0co0eHHOCThIO SBISETCS MPUBSI3KA K ACTPOHOMUYECKOMY
IBIDKEHUIO 3eMiM (Kak BOKPYT OCH, Tak M B COJHEYHOHW CHUCTEME), B pe3yjibTaTe Yero
HaOMIOa0TC YETKHE LUKIIBl MOSBICHHUS XapaKTEPHBIX «OTIEYATKOB» BO3JEHCTBHA JaHHOTO
KOCMO(U3HYEeCKOro (pakTopa Ha rucTorpaMMax IapaMeTpoB paJMOaKTHUBHOIO paclaja U MHOTHX
Apyrux (Gpu3nuecKux siBieHU. Takxke NUMEIOTCS HEKOTOphIe HaOM0JeHH (TT0Ka eIé HEeJ0CTaTOYHO
HOJTBEPXKAEHHBIE) HM3MEHEHUH IapaMeTpoB paJMOaKTUBHOIO pachaja IMpu HCCIEA0BaHMIX
«topcuoHHBIX» 3hdektoB [21]. Takum oOpa3oM, NpencTaBIsICTCS, B LEIOM, HEIPABUIBHBIM
YTBEpKJaTh, UTO JaHHbIE 3(P(HEKTHI UMEIOT XapaKTep «UUCTO MH()OPMALIMOHHBIXY.

KoneuHo, oOHapyxeHHE  BO3MOXXHOCTH  KaKOro-imbO  H3MEHEHHMs  IapaMeTpoB
€CTECTBEHHOTO PAJMOAKTHBHOIO pacmajga, MNPHYEM C pPa3IMYHBIMH CJIOXHBIMH BapHalUsSMHU,
HEBO3MOXHO OOBSICHUTh HE TOJbKO HAa OCHOBE MMEIOLIMXCS 3HAHWH, HO M, BOOOIE, HA OCHOBE
UMEIOIINXCS HAy4YHBIX (U3MYECKMX TPEACTABICHUN, KaK TAaKOBBIX. OTO IIOKUPYET CBOEH
HEOOBIYHOCTBIO. TeM He MeHee, CTOMT IIOHMMaTbh, YTO COBPEMEHHbIE HAayuyHble 3HAHUSA U
KOHIICTITyaJIbHbIE TPEACTABICHUS YK€ OOHApYXHUJIM CBOE SBHOE HECOBEPUICHCTBO M B OJHM3KOM
NEPCHEKTUBE HEM30€XKHO MpEeTeprsT 3HAYUTEIbHbIE M3MEHEHHs. BecbMa BepoATHO, 4TO, B YMCIIE
MPOYEro, MOUCK JOCTOBEPHOTO HAYYHOTO OOBSCHEHUS HMPUPOABI «TOPCHOHHBIX» 3(dekToB mact
pe3yabTaT B BUJIE HOBOW HayyHOW MapagurMbl U HOBOW (yHIaMeHTaIbHON (pru3HyecKol TeopHH,
KOTOpbI€ 00BACHAT MHOTO€ Ka)Kyllleecs ceiiuac MpUHIUITNATBHO HEBO3MOXKHBIM.

B nHacrosiiiee Bpemsi UMEIOTCS IPUYHMHBI B3IJISIHYTh Ha MpobiemMy GopMyJIMpOBKH TepMUHA
«husnyeckast nHOPMAIHS C IPYTrOM TOUKM 3peHHs. Panee B 3TOil cTaThe MBI YK€ pPacCMOTPEIH
poOJeMAaTUKy OOBSICHEHUS MPUPOABI «IICUXO(PU3UUECKUX» SIBIEHUN, M 3TO JAJIO BBIBOA, YTO
HanOONbIIME  TEPCIEKTUBBI B  3TOM  HMEET THpOpaboTKa  <«OHEPromHPOPMAIUOHHON»
KOHIIeNTyaabHOH Mojenau. COOTBETCTBEHHO, 1IE€JIeCO00pa3HO OPHUEHTHPOBATHCA HA ATO M IpU
dbopMyIMpoBKe TOHATUS «(pu3MUeckor uWHPopManuu». B 3TOM KOHTEKCTe, «pu3ndeckas
uHbopMalUg» MOXET ObITh OIpeleleHa Kak crenuduueckoe WHGOPMALMOHHOE OTOOpaXKeHHe
¢bu3nIecKux 00BEKTOB, MPOIECCOB M COOBITHI MaTepHalbHOrO (hu3ndeckoro mupa. «duzmueckas
uHbopMalKg» HAXOIUTCS B HEPa3pbIBHOM B3aUMOCBSA3M C TEM, 4TO cOOOH oOTOOpaxaeT Ha
(Gu3NYeCKOM IJIaHe MHpa, HO, B TO K€ BpeMs, SBISAETCS NMPUHIWMUAILHO abCTparupoBaHHOW OT
($u3MYEeCKOro MuUpa, KaTeropuyecky HEe MOKET UMETh B HEM CBOEro cyOcTpaTa Jaxke B BHJIE CKOJb
yrogHo (haHTACTUUECKUX II0 CBOMM CBOMCTBaM IOJIEW W U3IYYEHUH (He Mmoodwcem Ovimb
3aneuamieHa mem dce, ymo cobot omobpadxcaem). lloHMMaHUE STOTO acmeKkTa SBISETCS
MPUHIUITHAIBFHO BAXXHBIM JIJIST BCEX HCCIIEOBATENEH MO TEMATHKE «IICHXO(PH3MUECKUX», a TaKKe
¢bu3nyeckux U 6MOPU3NIECKUX SIBJICHUN TOKA HEM3BECTHOM («HEKIaCCHYEeCKON») MPUPOIBI.

Takum oGpaszom, m00oro poaa ¢puzNYecKue YCTPONCTBA MPUHIUIHNAIBHO HE MOTYT OBITh
reHeparopoM  «pusudeckoil  uHGopmanum» U oOyciaBauBaThb ~ coOoil  Kakue-nubo
«rcuxodusndeckre» BO3AEHCTBUS. B 3Tol CBsI3M, HEOOXOAMMO TaKK€ PAcCMOTPETh MPUYMHBI
BO3MOKHOCTH ()YHKIIMOHMPOBAHUS PA3JINYHBIX BAPHAHTOB YCTPOMCTB TUCTAHLIMOHHOTO «IIepeHoca
UH(pOpMAIIHN (B pa3HBIX HaUMEHOBaHMSIX: «TEJIeTIopPTaTOPOB uH(pOpMaIun»,
«IAbHOJICHCTBYIOIMX HEJOKAJIbHBIX KOppensITopoBy). Hanbonpmuit 00bEM SMIOMPUYECKUX
JAHHBIX TI0 UCCIIEOBAHUSAM MOA00HBIX A((PEKTOB M CO3/IaHUI0 COOTBETCTBYIOIIUX YCTPOUCTB ObLI
nony4yeH A.JO. CMHPHOBBIM, KOTOPBIH CMOT' 00€CHEUNTh 10CTaTOYHO BBICOKUI YpOBEHb HAy4yHOU
JIOCTOBEPHOCTH JIaHHBIX HcClieoBanuii [16].

YucTo BHEUIHE MBI MIOJy4aeM O4epeTHON MapaoKc, KOr/la HEeKUe TEXHUYEeCKHUEe YCTPOHCTBA
MOCPEIICTBOM HEW3BECTHBIX, HO TaK WM WHAa4Ye MaTepPHaJbHBIX (HU3NYECKUX AareHTOB
00yCIaBIUBAIOT peaM3alui0 TOr0, YTO COOTBETCTBYET OIPEACICHUIO «IICHXO(PHU3NUECKUX)»
SIBICHUN (W SIKOOBI CIMOCOOHBI TEHEPUPOBATh M TIEPEHOCUTH «(PUZHUECKYIO HHGOPMAITHION).
ITonpobHOE paccMOTpeHHE NAHHOTO MapajJoKca MPAKTUYECKH HEBO3MOXKHO B paMKax JaHHOU
cTtaTh. MOXXHO JaTh JIMIIb KpaTKoe ero oObsicHeHue. Kak o0buHO, 000N mapaJoKc O3HadaeT
OMOKY B KAKMX-JINOO MCXOJHBIX MPEANOChUIKAX, HEYYET KaKHX-IHOO0 COMYTCTBYIOIIUX (haKTOPOB.
B nmanHOM cnyyae HeoOXOOuUM TIIATENbHBIM aHAIM3 TOrO, KAaK HMMEHHO OpraHU30BaHbI
HKCHEPUMEHTHl 10 «IepeHocy HuHpopMalun», KaKk HMEHHO paboTalOT COOTBETCTBYIOIINE
YCTpOWCTBa,  HEOOXOaUMO  cPopMHUpOBaTh  OOIIyI0  TPUHIUIHAIBHYIO  MOJETh  UX
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¢dbyakunoHupoBanus. Hampumep, B ycTpoicTBax «mepeHoca wHbopmarumy, co3gaHHbix A.lO.
CMUPHOBBIM, UCHOJB3YIOTCS pa3inyHble (PU3HUECKUE BO3ACUCTBUS HA «IKCIIOHUPYEMYIO MaTPUILY
BO3JICUCTBUS», YTOOBI OOYCIIOBUTH «IIEPEHOCY €€ CBOMCTB B OOBEKT BO3JeHCTBUs. BHemnrHe BcE
BBIIJBIIUT HMMEHHO Kak paboTa YUCTO TEXHUYECKOro ycrpoiictBa. Ho Hamm pasee yxe
paccMarpuBajach «@HEPronH(pOpMaIIIOHHAS KOHLIENITyaJIbHAst MOJENIb  pealu3aluu
«ICUXO(U3NIECKUX» SBICHUNA. B NefcTBUTENBPHOCTH, peaNbHBIA MANa3oH OObICHUTEIHHON
CIIOCOOHOCTH  JITaHHOM  KOHLENTYyaJbHOW MOJEIHM HE OrpaHUYeH TOJbKO, COOCTBEHHO,
«IICUXO(PU3NIECKUMUY SIBICHUSAMH, MO0 OHa MOApa3yMeBaeT CYIIECTBOBAaHHE BO BCEH mpupoje
cHenu(pUUIEeCKNX MPOLECCOB C ydacTheM «(PpU3UuecKoil HHPOpMaIUu», KOTOpass MOKET ObITh
ompeseneHa Kak cnenuduueckoe HHOOPMAIMOHHOE O0TOOpakeHHe (BceX) (PU3NYECKUX OOBEKTOB,
NpOIeCCOB M COOBITUH  MarepuanbHOro  ¢usmueckoro  mupa.  Takum  oOpasowm,
«@HEpronH(popMaIMOHHAs» KOHIIETITyallbHAs MOJIeb, (PAKTHUECKH, OXBAThIBAET COOOW BCE cyliee
B 3TOM MHpE, M, MOTCHIHAIbHO, MOXET OBITh NPUMEHHMA U K OOBSICHEHUIO MEXaHHW3MOB
peai3allii HEKOTOPBIX AaHOMANbHBIX (U3MUECKUX U OHOPU3UYECKHX SBICHHUM, KOTOpHIE
peanu3yroTcs 0 IPUHIUIIAM, CXOIHBIM C «IICUXO()U3NYECKIMU» SBICHUSMU.

C ToukM 3peHHs «IHEPronH(POPMALMOHHOW» KOHLENTYaJbHOU MoJenH, (U3NUecKue
BO3JCHCTBUS Ha  «IKCIHOHUPYEMYKD  MATpHUIy BO3JEHUCTBUS»  HAXOJIT OTPaXEHHE B
COOTBETCTBYIOIIUX WM CHEIU(PUUYECKUX <«IHEPrOMH(POPMAIIMOHHBIX» MPOIeccaX, MPOU3BOIAT
«3asIKOPUBAHME», TPUBS3KY areHrta JTOro (QU3WYECKOro BO3JCHCTBUS K KOMIUIEKCHOMY
nH(OPMALIMOHHOMY 00pa3y «3KCIIOHUPYEeMOW MaTpHUILIbl BO3eHCTBUs». JlanbHelee BO3IeHCTBUE
TaKOTO «3asKOPEHHOT0» Ha MH(OPMAIMOHHBIN 00pa3 BO3EHCTBHUS (PU3MUECKOTO areHTa Ha 0OBbEKT
BO3JICHCTBUS CIIOCOOHO O0YCIOBUTH B HEM Mpoliecc GopMHUPOBaHUS KOCBEHHOM, OMOCPEI0BAHHOM
nHbOpMaMOHHON cBsi3u. llpm sTOM uWHPOpPMaLMOHHOE OTOOpakeHHEe OOBEKTa BO3ACHUCTBUS
noyiyuaeT MHGOPMAIMOHHYIO CBSI3b C «IKCIOHHUPYEMOW MAaTpHIEH BO3JIEHCTBUS» uepe3
UCTOJBb3yeMbIi (popManbHO YMCTO (hu3ndeckuii areHT. HeoOX0auMo OTMETUTb, YTO HCIIONIb3yeMOe
IpU 3TOM YCTPOMCTBO ISl «IepeHoca WHGOpMaluu» HEe MPOU3BOIUT KaKOH-THOO TeHepaluu
«(huznyeckor MHPOPMALUN», PACCMOTPEHHBIE «IHEPrOMH(POPMAIMOHHBIE» dPPEKTH BOSHHKAIOT
crenu(pUIeCKIM €CTECTBEHHBIM MyTEM.

JlaHHOE€  KpaTKoe€ ONHCaHWE BO3MOXHOM  HHTEPNPETAlMU  SBJICHUM  «II€pEeHOCcA
uHbOpMaLUN», pa3yMeeTcs, BISIETCS JHIIb S3KCIPOMTOM. bolee TimaTenbHbli aHanu3 BO3MOMKHOMN
MPUPOABI PeaTu3alluy JaHHBIX SBJICHUM TpeOyeT NpPOBEACHMsI OTIENIBbHOM CII0KHOM padoThl U
COOTBETCTBYIOLIEH MyOIMKalNu.
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O CYIIECTBOBAHHNHU MHOFOYPQBHEBOPI EJVHON TQPCHOHHOﬁ I[TPOI'PAMMBI
PA3BUTHA C ITIO3ULNN NTHOOPMAILIMOHHOU ITAHCIIEPMUUN

B.. HJKI/IJIeBl, A.H. A,I[aM‘IYKZ, J.B. IlIxunes

1I/IHCTI/ITYT MpuKIaTHON Gu3uku Akanemun Hayk Peciy6nuku Momnmossl, r.Kumunes, Mongosa
2MI/IHI/ICTepCTBo TeXHOJIO0rui U cBa3u Pecnnydonuku Monnosa, r.Kumnnes, Monnosa
3Cnasmckuit VYuusepcuret Pecryosimmku Moiosa, r. Kummmnaes, MosgoBa

Vladimir-Shkilev@mail.ru

[TpoaHanu3MPOBAHO MHOXKECTBO MPOSBICHUI BHXPEBBIX TOPCHOHHBIX CTPYKTYp B NPHPOJNE — B HHHOBALUSX, B
MOBEJCHUH CHUCTEMBI TPAaBOSJHBIC-XHMIIHUKH, B XUMHUYECKUX ITyJIbCHPYIOIINX PEaKUUsIX, B ITOBEJCHHH IpUOOB THIIA
discoideum, B MaTeMaTHKe IIpH TIOCTPOCHHH TE€OMETPHUYECKHX (HUTyp, B 3BE3THBIX CHCTEMax, OOPa3yIOIMINX
CIHpaJIbHBIE TAJAKTHKA U COACPXKAIMX B LEHTPE ITyJbCUPYIOIIME YepHbIe ABIPbl. Ha BceX ypoBHSAX NPUPOIHBIX
SBJICHUH, HECMOTPS Ha TNPOSBICHHE NMPUHLMIINAIGHO PasHBIX CWJ, OOHapy)keHa €IHHas NpOorpaMMa CIHPaIbHOTO
BUXPEBOTO Pa3BUTHA. Takoe MHOrooOpasue MoXeT OBITh OOBSICHEHO C O3HLUH MOJIEIH MyJIbCUPYIOIIEH MOHA/IBL.

Jlis unTaTens, NPUBBIKILETO M0JIb30BAThCs TOJIBKO METO/I0JIOIMEN aHanu3a, JaHHas CTaThCs
Oy/eT Ka3aThCsl MELIAHWHOM U3 pa3HbIX HAIPaBJICHUH, HE UMEIOIUX MEXy cO00H HUYEro odIIero.
Cratpss OyneT HHTEpECHAa TOJBKO Ui YWTaTeNed, MPUBBIKIIMX K METOJOJOTHH CHUHTE3HOTO
MHPOBO33pCHUsI M XOMUCTHYHOW (0T rpedeckoro holos — exunas) ¢uiaocodpuu. Bernomuum
oubneiickyro ¢pa3zy — «Bpems pazOpachiBaTh KaMHH W BpeMmsi X cobuparb». Bpems cobupath
«KaMHU» IPULLIO.

OOpatumcs K MPOSIBICHUAM, OOHAPY>KEHHBIM B ITOBEACHUU I'puda-cau3eBUKa (MUKCOMULIET
auktroctennym, discoideum) . OOHapyKeH W ONMUCaH OH OTHOCHTENHHO HemaBHO (1935 r.).
Y AMBUTENBHBIA TPUPOAHBIA TpaHchopmep. MHOrna, kak Obl M3 HUYETO OH MOSBISETCS B HEUTO
IIOXO0Kee Ha CJIM3HA, KOTOPBIH MMeEeT 4epHble IIa3Ku, OOJbIINE YCUKH U MOPLIMHHUCTYIO KOXY.
[lepenBurasice 0 TBEpPJON MOBEPXHOCTH, OH OCTaBJseT OnecTsAuui ciu3ucThii ciea. Ho mpu
BO3HUKAIOIIEH OMaCHOCTH OH MPUHUMAET (hopMy rprda ¢ HOXKKOW U IUISANKON, YTO U ITO3BOJIET €r0
kiaccuuuupoBats kKak rpud. Y ¢anracta Kupa bynsiueBa B ero «llepeBanie» omucana apyras
IUTaHeTa, Ha KOTOpOM omucaHbl Oeraromiye u nuianme rpudsl. Ho okasbiBaercs, Ha Halell njiaHere
3emiisi, ecTh elle Oojee MHTepecHble rpubbl. JloOpaBmInCch 1O TeppUTOpUM OOraTod MUIIM B BHUJE
«CIM3HIKA» OH paclagaercss Ha CaMOCTOSATENbHO IEpeBUTAIOLINECsS KIETKH-aMeObl, KOTOphIe
pazberaroTcs B pa3Hble CTOPOHBI I TOMCKA MHIIH.

YHUUTOXKUB MUIY B 3TOM MECTE OJHA WJIM HECKOJBKO KIJIETOK (TaK M XO4eTcs UX Ha3BaTh
PYKOBOJSIINE KIETKH) U3JAI0T XUMHUYECKUH CUTHAN — (Bce Ha COOPKY) U OT/IelbHbIE aMe0bl BHOBb
00pa3yloT TpHO-CIM3EBUK, CHOCOOHBIM MHEpeMelaThCcsi B MPOCTPAHCTBE Topasfo ObICTpee, yem
otnenbHble ameObl. Heuro momoOHoe ommcano y ¢unocoda-muctuka K. Kactanensl B BHIe
NOHATUS «Touka cOopku Co3HaHUS dYelnoBeKa». MeHss TO4YKy COOpKH, uesoBek, corjacHo K.
Kacranene, moxxer nepemeniarbcs B mpocTpaHcTBe. [IpoBeputh 3TO MUCTHUYECKOE MpeACcKa3aHue
TPYAHO, a BOT YBHJETh aHAJOI 3TOr0 YYJECHOrO IMpeBpalleHus TpaHchopMmepa B BHJE «Tpubda-
CIIN3€BUKa» BIIOJHE BO3MOXKHO. Y IUBUTEJIBHO JPYroe - OTJENbHO CYIECTBYIOIINE KIETKU-aMeObl
pazbezaromecsi U 6HOGb COOUPAIOMCA K «Mecmy-cOOpKU» NO CHUPANbHLIM — MPAEKMOPUSM.
@DakTHYECKH MOBEJEHUE 3TOT0 Tpubda - CIM3EBUKA SBISIETCS NMPEKPACHOW MOJEIBIO ISl U3y4eHUs
pa3BUTHS LUBUIM3ALIMHU, KOTOPAs MOTJIONIAET PECypCchl M THOHET B CBOMX XK€ OTX0JaX. AHaJIOroM
TaKOro MOBE/IEHUsI MOKET OBbITh Mepe/IBUKEHUE B MPOCTPAHCTBE OTPOMHOM CTau capaHyu (BOMCKa
Yuxruz-xaHa, Anekcanapa Makenonckoro uinu Hamoneona).

Teneps oOpaTHUMCs K COBEPLIEHHO JPYroi TeMe, K TEOPHUH MHHOBAIIMA, U ONpoOyeM HalTu
B Heil Heyro o0mee ¢ TMoBeAeHUWEM Tpuba-ciu3eBuKa. B w3HauvanmpHbIX paborax [1-2],
MOCBSIIIIEHHBIX WHHOBAIIMOHHOM TeMaTUKe, MNPUBOAMINCH CHHXPOHHO CYIIECTBYIOIUE BOJIHBI
n300perenuil 1 MHHOBaIM. OTMeYanach HEKOTOpask MEPUOAUYHOCTH TOrO siBiIeHus (puc. 1), uyto
MIO3BOJISUIO MPEIoaraTh HajJuuue CTPYKTYpbl, 00Iagatonieil BpeMEeHHOH yIopsiI04€HHOCThIO, WK
KOT€PEHTHOCTBIO B MATKOM CMBICIIE ONpEIENEHUs] ITOr0 MOHATHUA. BOJBIIMHCTBO (PU3MKOB-
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OTITUKOB, TOJB3YIOUINXCS KECTKHM OIPEIeICHUEM KOTEPEHTHOCTH, TPEOYIOIIUM OJWHAKOBOCTH
JUIMH BOJIH U OJMHAKOBOCTH (ha3, MPUMYT HCIIOJIH30BAHUE MATKOTO TEPMHUHA KOT€PEHTHOCTH C
HEKOTOPBIM HEAOYMEHHEM, eclii He mporecToM. Ho 3To mpobiiema ¢u3mkoB, Ooprommxcs 3a
«IUCTOTY HAayKH», M OIIMOOYHO CYHUTAIOMMX IS 3TOTO BO3MOXKHOCTH 3aIlOPUTH CBOE
MHUPOBO33pPCHUE M OTKa3aTh TEM CaMbIM CaMHM ce0c¢ B MOHUMAaHHUU BCEH KPAacoOThl M TapMOHHU
[Mpuponsl. Hanomuum rpaduk, npuBeneHHbii panee B [1]:

. BonHa n3obpeTeHui
BonHa nHHoBayuiA

55 net
®asa socxoga ®a3a cnaga

Puc. 1. CoBMecTHBIIT aHATU3 BOJIH H300peTeHUIl 1 BOJTH HHHOBALIHIA.

JaTe 00bsICHEHUSI IPUYMHE BOSHUKHOBEHUSI TAKOHM MEPUOJIMYHOCTH B TO BPEMsI HE YAAJIOCh.
TleproMyYHOCTh GbLIA MPEHOJHECEHA B CBOE BPEMsl aBTOPOM BOJHOBOI TeOpHUM MHHOBAuMil M.A.
[llymnerepom, kKak ¢GakT, MPOUCTEKAOIINNA U3 CTATUCTHYECKON 00pabOTKM IMaTEHTOB U MHHOBAIUI
3a MHOTHE TOJbl 10 HEKOTOphiM cTpaHam [3]. He BbI3bIBa€T COMHEHHiA, YTO AHAJOTMYHBIC
aBTOKOJIeOaTEIbHBIC MTPOIECCHI XapaKTEPHBI U IS Tapbl SKOHOMHKA-TTOUTHKA [4].

HemHoro otBnedyeMcss OT MHHOBAIUMI U PAaCCMOTPUM C SHEPTOMH(GOPMAITMOHHBIX MO3UIIUN
MEXAaHU3M CYILECTBOBAHUS dKOCUCTEMbI TPABOSAHBIE — XUIIHUKHU, HAPUMEDP, KPOJIUKOB U JUCHII.
Beenem npeanosio)keHre 0 HEUCUEPIIaeMOCTH TPaBbl Il KPOJIIMKOB. B cBOoe BpeMsi TakoW pexuM
Ha0II0AJICsl B CepeIMHEe MPOIUIOro BeKa B ABCTpaJIMU, KyJla 3aBE3JIM KPOJMKOB U TJ€ Y HUX HE
OBLIIO €CTECTBEHHBIX MPOTHUBHUKOB, AJII KOTOPBIX KPOJHMKH SIBISUIMCH €CTECTBEHHOW JTOOBIYEH.
Takol pexxuM COMpPOBOKAAICS B3PHIBOM MOMYJISIIUA KPOJIUKOB. DTOT CIIydail MEHEe HHTEPECEH U B
TEOpUU WHHOBAIMIl COOTBETCTBYET, HAaIpHUMEpP, B3pBIBY MaTeHTOB B BennkoOpuTaHuu B Hayalie
XIX Beka, Korja 3a OJWH TOJ YMCIO MATEHTOB Ha BEJIOCHUIIEIBI MPEBHIIIATIO0 HECKOJIBKO THICSY.
boiiee uHTEpeceH ciy4ail, Korjaa y KpoJIMKOB €CTh €CTECTBEHHBIE IPOTUBHUKH, HAIIPUMED JIUCHULIBL.
EcrecTBeHHO, 4TO 3TOT Cilydail MHTEpPECEH HE CaMHUM KpPOJUKAM, a BHEIIHUM HaOIIOAATelIsIM,
M3YYAOLIMM NONYJISLUIO TEX U Ipyrux. BHemHee coBnageHne B MOBEAECHUH TTONYJISIUNA KPOJIMKOB
u jucull (puc. 2), MO CpPaBHEHHUIO C MApPO MATEHTHI-MHHOBAIIMHM, HA TEPBBIA B3TJIAN KaKETCS
HagyMaHHBIM. [Ipomecchl, MsSrko rToBoOpsi, pasHbie. Ho He Oynem cmemmTth ¢ BbeiBogamu. C
SHEPTOMH(OPMAITMOHHBIX TO3UIMNA CUCTEMBI CXOJHBI, 00€ CHCTEMBbl MMEIOT HEOTpaHWYCHHYIO
MOAMUTKY SHEPruu, OJHAa B BHJIE€ TpaBbl MJisi KPOJHMKOB, BTOpas B BHUJE HEOTPaHUYCHHOU
MHTEJUICKTYAJIbHOW YHEPTUU U300peTaTesiel, CTPEMSIIIUXCS MOTYyIUTh TaTeHThI, HO HE CITOCOOHBIX
UX TEpeBeCTH B CTaaui0 MHHOBaUMM. C MO3UIMH CHUCTEMHOrO MOJXO0Jla Mbl HMCIOJNB3YEM TakK
Ha3bIBAEMBbII OpraHU3MEHHBIN moaxox [5].
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Jlncnykum 5-7 ner Kponukun

i

®dasa Bocxoaa ®da3za cnaga

Puc. 2. CoBMecTHBII aHAJIN3 BOJIH NONYJISINUHA KPOJIMKOB M JTUCHIL.

PaccmoTpuMm Gosiee moapoOHO MEXaHU3M CYLECTBOBAHUS HOMYJSLMN KPOJIUKU - JIMCHIIBL.
[TpuBenennsie rpaduxu (Puc.1-2) cBHAETETBCTBYIOT O TOM, YTO B XOJI€ CBOETO B3aWMOJCHCTBHUS
BbIOpaHHBIE NPOTHBONOJIOKHOCTH (Hapbhl THUNA KOJUKU-JIMCUIBI MM IATEHThI-MHHOBALUM)
(bOopMHPYIOT HEKHI MTPOIIECC MHOTOKPATHOTO MOBTOPA MPEbIAYIIeH MporpaMMel. BeposiTHee Bcero
3TOT IpoIecC CBOMCTBEHEH U Oosee (pyHIaMEeHTaIbHBIM OHATHAM, HallpUMEp, TAKUM, KaK OBTOP
pa3BUTHA MpenblAylleld HOporpaMMbl LMBUIM3AaUMK B 1enoM. Hamuuume kakoro-immbo MOHSTHS
(dbopMHpyeT B MPOCTPAHCTBE MOJIOKUTEIIBHYIO OOpaTHYIO CBSI3b Ul CTUMYJIILIMU U JalbHEHIIero
pa3BUTHA 3TOro MOHATUS. BeposTHee Bcero, 3/€Ch HY)KHO YUMTHIBATh U HAIMYUE OTPHULATEIBHOM
o0paTHOM CBs3U, 0€3 KOTOPOil 3BOJIIOLIUS HEBO3MOKHA.

Ho BepHemcs [u1st mpOCTOTHI MOHUMAHUS K Tape KpOJUKU-THCUIBL. Ecimu Obl poxaeHue
KPOJIMKOB OT KPOJMKOB, MOEJAIOIIUX TpaBy, ObUIO Obl HEOIpPAaHMUYEHHBIM M HPU TOM JIUCHUIIBI HE
NOTPEOISUTUCh YEIOBEKOM (M3-3a XKEJaHHs MOIY4YUTh MeXa XOPOIIEro KadecTBa), TO 3TO TAKXKE
MOTJIO OBl CONPOBOXKIAThCSA B3PBIBHBIM HapacTaHWEM Mapbl KpOIMKH-TUcHLbl. KoHeuHo, B ciaydae
HEOTPaHUUYEHHOT0 HHEPreTUYECKOro MCTOYHMKA (B BHJIE€ TPaBbl JIJISl KPOJIMKOB WJIM MAaTEHTOB JJIS
MHHOBATOPOB), BO BPEMEHH 3TH IMOIMYJSALUN PacTyT 0 ONPEIEICHHOr0 YHEPreTHUYecKoro npejena

(puc.3):

JTUCHYKH KpOJIUKH

KonnuectBo

Bpemas

Puc. 3.

BepositHee Bcero, WMEHHO BiIMsSHHE Oojee pPAa3BUTOrO »dIEMEHTa B  IHUIIEBON
(moTpeOuTeNnbCKON) LIeNU MPUBOANUT K TOMY, UYTO Ipaduk Ha puc. 3 BHIXOJAUT Ha CBOE IJIATO (Jaxe
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MIpU HAJIMYUU HEOTPAHHMUYEHHOTO0 M3HAYAJIbHOTO SHEPTreTHYEeCKOro MOTEHIUana B BHUJAE TPaBbl I
KponinkoB). Ha cTanmuu «B3pbiBay MOMYISIIIMM KPOJIMKOB HAOIIOJAETCS] aBTOMATUYECKH U B3PHIB
MOMYJSIMKM  JUCHLl (10 TpUYMHE HEOTPAaHMYEHHOTo 3amaca nuum Juis jucuin) Ecmum sto
MPOUCXOAUT, TO MPOUCXOAUT C HEKOTOPHIM 3ama3JblBAHUEM BO BPEMEHHM U CO BPEMEHEM 3TO
HEen30€KHO NPUBOIUT K CHUKEHHIO MONYJSIUU KPOJIMKOB. DTO B CBOIO OY€pelb MPHUBOIUT K
CHUKEHUIO TOMYJISIUU JIMCHUI], TOPOXKIAIOIIEe HOBBIA B3PBIB MOMYJISIUU KPOJIMKOB U T.JI.
[lonpbeMbl M cHaabl, MOJIOKUTEIbHBIE M OOpAaTHBIE CBSA3M HPHUBOIAT K aBTOKOJIEOATEIbHOMY
nporeccy. CraOunm3anueit 3TOro mpolecca YIpaBiseT TOT, KTO HAaXOIUTCS Ha BEpIIMHE
MOTPEOUTENHCKOM 1IeTH, TO €CTh, YEIOBEK.

bornee KOMIAKTHO STOT aBTOKOJeOATENbHBIA MPOLECC MOKHO MNPHUBECTH Ha Tpaduke,
pacroyio)keHHOM Ha (a30Boil MIOCKOCTH. OCOOEHHOCTh TAKOTO IMPEICTABIICHUS 3aKIIOYAeTCs B
TOM, 4YTO Ha OCSIX OJTHOBPEMEHHO OTKJIAJILIBAIOTCS MOMYJISIIIMK U KPOJIMUKOB M JIMCHULl (MHHOBAaUi 1
MATEHTOB). BpeMst OTKJIaIbIBAETCSl TOUKAMH Ha KPUBOK, Ha3bIBAMOU (pa30BBIM MOPTPETOM (pHC. 4).

JImenaxu
(MHHOBAITHHN )

Kponuxu
(TIaTeHTHI )

Puc. 4. ®a3oBblii NOPTpeT NONMYJISANNNA KPOJIUKH-TMCHILI (MATeHTHI-HHHOBALMH).

Tak KTO XK€ B Mape MaTeHThI-MHHOBAIMM BBHIIOJIHSIET POJb KPOJIMKOB, a KTO jucuibl? Ha
pOJIb  KpPOJIMKOB, Ha Hall B3[VIAA, MPETEHAYIOT IIaTEHTHI, pPOXXIAAKOLIMECd U3 HHUYEM
HEOTrpaHMUYEHHOT0 3araca MHTEJUIEKTyalbHOW 3HEepruM n3oOperaTenell (aHajor TpaBbl KaK MUIIH
U1l KpOJMKOB). Ponb mHcuIl 1ocTaeTcs MHHOBAaTOpaM, MBITAIOLIMMCS ChecTh (IpeoOpa3oBaTh
IIEPBUYHO BBIPAKEHHBIM MHTEIIEKTYaIbHBIM 3aMbICE]l B BHJIE ITATEHTAa B HEYTO MAaTEpPUAIbHOE B
BUJE W3JeNHsd WIM Mpolecca) kposnka. Ilepmoguueckuil MK pocTa W MaJEHUS MATEHTOB U
WHHOBAIMM  SIBIsSIETCd  CTPYKTYpoH, oOiajarouieil  BpeMEHHOM  YyHOpSJOYHOCTBIO WU
KOrepeHTHOCThI0. C DHEPreTUYECKUX MO3UIMN CYIECTBYET MOTOK YHEPTUU B MHTEIIEKTYAIbHYIO
cepy B BUAE€ HEOTPAHUYEHHOIO 3allaca MHTEIUIEKTYaIbHBIX YCHIIMN M300peTaTeneii 1 OTTOKA U3
Hee B BHJIE peallM30BaHHbIX MHHOBaIMK. Ha (a30Boii MI0CKOCTH 3TO JIETKO MPEACTABIsAETCS B BUE
BUXPEBOU CTPYKTYphI (puc. 4). Kaxapiii HOBbII BUTOK Ha ATOW CIIUpaid Bce OJIMKE MOIXOIUT APYT
K Jpyry, TOATBEp)KIas CTaOWIM3alMIo Mpolecca. OTOT BUXpPh (pHC. 3) YENOBEK MOXET
peryaupoBarb, Kak IyTeM OTCTpeJIa JUCHULl, TaK U KPOJIUKOB WJIM, HE UCIHOJIb3ysd HACHIIbCTBEHHBIE
METO/bl, OTPAaHUYUBAs TPABAHbBIC YTOAbS I KPOJIUKOB.

MoxeT ObITh «I1apb MPHUPOABI-UEIOBEK» HE MOJBEPKEH 3TUM 3aKoHOMepHOcTsAM? Eie kak
nojsepkeH! [ToMHUMO YHCTO GMOJOrMYECKMX MEXaHU3MOB PEryssilUud YMCICHHOCTH JIO/EH, SIBHO
WY HE OYEHb, HO NMPUCYTCTBYIOT M COIMAIbHBIE MEXaHU3MbI peryisnud. He xouercs mo stomy
MOBOAY 00pamaTbcs K «TEOPUM 3arOBOPOB», K TaKUM MOHATHAM Kak «komuteT 300», «MHpOBOE
TEHEBOE NPABUTEIbCTBO», HO YEIIOBEUECTBO HE OJHOPOAHO M KTO-TO U3 «OO0JIee BBILIECTOSIINX)»
SIBHO y4YaCTBYET B COLMAJIbHBIX MEXaHM3MaX pEryJslUu YUCIEHHOCTH HaceleHus. Kak ocrarbcs
IIpU 3TOM B «T€HM» U MPOJOJIKATh BO3MOXKHOCTb YIpaBlieHUsl LuBuUiu3anueit? Mcnons3oBaHue
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BOCHHBIX JCHCTBHI, pacClIpOCTpaHEHHE CMEPTEIbHBIX HCKYCCTBEHHO CO3JJaHHBIX BUPYCOB M JPYTUX
CIOCOOOB JIJIsl PETYIMPOBAHUS UYMCIEHHOCTH HACEJCHHs Ha IUIAHETEe CTAHOBUTCS OMACHBIM JUIS
CaMoro «MHpPOBOTO TEHEBOI'O IMPABUTEIbCTBA», MEUTAIOIIETO0 O MOJEIU «30JI0TOT0 MUJUIMAPAAY.
[Ipome Bcero m Oe3omacHee Ui «TEHEBOI'O MHPOBOTO IMPABUTEILCTBA» WIIM «BBIIIECTOSIIIIM
3aMacKHpOBaTh CBOM COLUANIbHBIC JEHCTBUS MMOJA OHOJOTHYECKHE MEXaHU3Mbl PEryIHpOBaHUS
YUCJIEHHOCTH HAapOJOHACEIICHUS.

BriepBeie kK 3TUM OHOJIOTHMYECKUM MeEXaHHM3MaM oOpalancs UpoKoro uiecTHbil T.P.
ManbTyc, NpeacKa3aBIIMii HEW30€KHOCTh TJ00albHOrO Trojiojla Ha IlaHeTe. MHOTHE TOJbI,
compoBOXkAawImuecss 0Oosnee OBICTPHIM  POCTOM  MPOW3BOJCTBA MHUIM HAJ  YBEIMYECHUEM
YHCIIEHHOCTH HACeJIeHUsI Ha IUIaHeTe, MOAX0pl ManbTyca CUMTAINCh OIIMOOYHBIMU U OTKPOBEHHO
BbICMeMBaNIUCh. HO CeromHsi CTaHOBUTCS OUYEBUAHBIM, 4YTO «Oe3rpaHuyHoe Benuuue Pasyma
YenoBeka» 3(peMepHO U KOHEYHO BO BpeMeHH. JI1000ii Ononornyeckuit Buj B TOM 4ucie OaKTepuu,
pacTeHus, JKUBOTHBIE M MBI CaMH, CYIIECTBYS B OJIarONPHUATHBIX YCIOBHSX, HauyMHAET
Pa3MHOXKaTbCA B3PBIBHBIM CIIOCOOOM, KaK pakoBble KIETKH B 370poBoM opranusme. [Ipupona
TaKOT0 HEe TEPIUT U BBIHYKJCHA HAIIOMHHATH O ce0e CYIIeCTBOBAHUEM OTPHUIIATEIBHBIX 0OpaTHBIX
CBA3EH.

Kak TONBKO 4YHCICHHOCTh HACEIEHUS JOCTHTaeT COOTBETCTBYIOMIEH EMKOCTH CpeJlbl
oOuTaHus, PKOHOMHUKA Pa3BUTOrO B SKOHOMHYECKOM OTHOIICHUH TOCYJapCTBa, Pa3BUBAIOIIASACS 10
3TOTO B PEXHMME YCTOWYMBOIO IKOHOMHUYECKOTO POCTA, HAYMHAET NMEPEXOAUTh B PEXKHUM HYJIEBOTO
pocra.

B OroKeTbl ATHX CTpaH BKIJIAJBIBAIOTCS OTPOMHBIC JIEHBIM, @ SKOHOMHKAa Ha 3TO HE
pearupyeT U AEMOHCTpUPYET HyNeBoil pocT. [lombiTka najgpbHEHIIEro «pa3orpeBa» 3KOHOMUKH
HEM30EKHO pa3pylIaeT cpeny OOWTaHWs, BBI3bIBAas DSKOJOTMYECKHH KPH3HC M HEM30EKHOe
CHIDKCHHE YHWCJICHHOCTH HaceleHusa. Ha mepBblid MilaH BBIXOJUT HE CTOJIBKO MHINA, CKOJBKO
KayecTBEHHasl BOJA, TEMIT TOTPEOJICHHsI KOTOPOH YK€ MHOTO JIET BBIINIE TEMIA YBEIWYCHUS
YHCIIEHHOCTU HaceseHus (yIBoeHue Kaxaple 35 net). Bee 3To mpuBeaeT kK TOMy, 4TO YHCIEHHOCTh
HaceJIeHUsI HeU30€KHO COKPATUTCS 10 YPOBHSI COOTBETCTBYIOIIETO BO3OOHOBIISIEMBIM pecypcam (1o
HEKOTOPBIM OlleHKaM 3To oT 200 MUIITHOHOB 10 MuutHapAa). [louemy Takoii O0bIION Tuana3oH B
olLleHKe yucieHHocTh? Pa3Hast Bepa B u300peTaTesibCKie BO3MOKHOCTH uenoBeuecTBa. Hac cerogus
Ha IUlaHeTe OoJsiee MIECTH MUJUIMAPIOB, YUHUThIBas pocT Ha 2% B TOA JIETKO MOCYMTATh HAlllU
«repcekTuBbl». [lepexon uncnennoctu Hacenenus ¢ 8-10 mummapaos, 10 200 MUIUTHOHOB OyzeT
JUI BCeM LMBMIIM3ALMU OYeHb OOJIe3HEHHBIM. ECTh M B MHpe MoOzenb — ONHMCHIBAIOIAs 3TH
npobnembl? Jla, Takast mporpaMma M3BECTHA M OHA 3aJI0’KEHA B CHMBOJIE MUPO3JaHUs (3TOT CUMBOI
Ha Bocroke Ha3Ban WHb-SIH, a Ha 3amage — ™oHagoil. CoriacHO 3TOMl mHporpamme,
HEKOHTPOJIHMPYEMBI POCT HAaCEJNeHHs HEW30€KHO TPUBEAECT K €ro pe3KOMY COKpAIICHUIO W
JOCTH)KCHHUIO YCTOHUMBOTO COCTOSIHUSI IPU FOPa3/i0 MEHBIIECH YMCICHHOCTH HaceneHus [4-5].

Takue 3aKOHOMEPHOCTHM BO3HUKAlOT B 00IIecTBE M 0€3 CYIIECTBEHHOro KoseOaHus
YHCICHHOCTH HaceneHus [12] W compoBOXAAIOTCS pPE30HAHCHBIM, JIeMI(MHUPYIOUMM  HITH
neGopMUpyOIIM BO3HUKHOBEHHEM PUPOIHO-IKOHOMUYECKHX, HAYYHO-TEXHHYECKHUX,
rOCYJapCTBEHHO-TIOJINTUYECKUX W COLMOKYJIBTYPHBIX IMKJIOB M KPHU3HCHBIX (a3 B Pa3BUTUU
MHPOBBIX M JIOKaJbHBIX HUBUIN3AMA. L[MKIIBI 1 KpU3KCH, onucanHbie B [12], 3TO TombKO MemKast
ps0b Ha MOBEPXHOCTH LMBWIM3ALUU. [IpH MOCTHM)KEHUM UYUCIEHHOCTH HACEJCHHsI COOTBETCTBUIO
€MKOCTH CpeIbl OOMTaHUs, MellKasi psiOb MpEeBpamaeTcsi B KPYIMHBIE BOJHBI, COMPOBOXKIAIOIIHECS
CHJIBHBIMHU KOJICOaHUSIMH YMCIICHHOCTH HaceleHHs. Bo3MOXHO, 4TO /Ui MOJTHOTO OCO3HAHUS BCEMHU
ATHX 3aKOHOMEPHOCTEH, MMOHATOOUTCS HECKOJIBKO MUKIUYECKUX IMYJTbCAIIHNA, COMTPOBOKIAFOIINXCS
pa3BUTHEM U yracaHueM IUBHIH3aIUH (puc 5-6).
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Haceneune
UcnonnizoBanue
HAHOTEXHOJOTHH
Touxa
3ApOKICHHA
HAHOTEXHOJIOTHH
Knaccnueckue
TEXHOJIOTHHA
[IpousBojcTBO
[HIH
Puc. 5.

A nmaneiie OyAeT TOMBITKA OCO3HATh IMPOM3OIUIENIIee, pa3padoTaTh HOBBIE TEXHOJIOTHUHU
(BO3MOXHO Ha 3TO OyleT MpeTeHA0BaTh HAaHOTEXHOJOTHs), CIOCOOHBIE PEIINTh BCE MPOOJIEMBI C
MUIICH, B TOM YHUCJIC U C MOMOIIBI0 3-d MPUHTEPOB M BHOBb YCTPEMUTHLCS HA HOBBIM BHTOK
yBenuueHus: uucineHHoctd (Puc 6), koropas OyaneT CONpOBOXAATbCSA OCBOCHHEM KOCMOCa U
pacceseHueM 3eMIISIH I Hadajla Ha JAPYTuX IUIaHeTax WM MCKYCCTBEHHO CO3JaHHBIX B KOCMOCE
MOCEJICHUSIX.

Ho Bepnemcsi K OOCYXJIEHHMIO BapHaHTOB KaTacTPO(PUUYECKOTO CHUKEHHUS YHCICHHOCTH
HaceleHus. DTa TeMaTHKa MOAPOOHO 00CyKjeHa, MpaBaa, HE HAa CHMMBOJBHOM ypoBHe, B [13].
CaMmpblii «€CTECTBEHHBIN» BapUaHT MPUYMHBI TAKOU KaTaCTPO(bI — COKpaIeHUE MUIIEBBIX PECYPCOB
Y Ka4eCTBEHHOM BOJBI. YK€ CEroAHs, 0 OLIEHKaM 3KCIIEPTOB, OKOJIO 2 MUJUIMAPAOB WM TOJOJAI0T
WU TIATAIOTCS HE KadyecTBeHHO, a 20 MIIIMOHOB JIIOACH KaXIbIi TOJ YMHUPAIOT OT TOJIOJA.
MupoBoe cooOIIecTBO, Kak MPaBWIIO, TaKyl0 MH()OpPMAIMIO MPEIOCTABISET PEIKO U MO YIIOM
«rae-t1o B Adpuke NMpou30IUIO0 CYIIECTBEHHOE CHIDKCHUE YHMCICHHOCTH HACEJICHUS MU3-3a TOJI0JIa».
Ho stu daxTsl BOBCe HE 3BOHOK, 3TO CKOpEe CHpEHa, 3Bydallas Ha BCIO TUIAHETY U MPU3bIBAIOIIAsL
Hac MPEKPATUTh ATO OECIOIIAIHOE U YIbTUMATUBHOE YHHUTOXKEHUE CeOe MO JOOHBIX
Hacenenue

PA3SBHUTHE YI'ACAHHUE

[TpousBosacTBO

MTHUIIH U HATHUHE
BOJTBI

Puc. 6.

BoeHHBIN 3axBaT ApYrMX TEPPUTOPHN, MMEIOLIUX 3alac PEeCypcoB, HECMOTpS AAXKE Ha
MPUMUTHBHOE MBIIIJICHHUE «BBIIIECTOSIINX MMOJTUTUKOBY, OYJAEeM Ha/IeAThCs, MEHEE BEPOSTEH.
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bonpiie Hagexn Ha BapHAHT TMOJIUTUYECKUN IIyTeM OrPAHUYEHHUS POKIAEMOCTH MU
IIOCTETIEHHOI0 CHUYKEHUS YMCIIEHHOCTH HaceleHus. Takas nmporpamma cyiiectsoBaia B Kurae, HO
€e pe3ynbTaThl HE BIEUaTAOT. bonee Toro, Takas nporpamMmma B Kurae Ha cerogus otMeneHa. Bo
MHOTUX ceMbsix Kutas odunmanbHO M3 5-6 IeTeil perucTpupyercs BCEro OJIWH peOeHOK. JTa
npobjemMa He pelaeTcs Ha YpOBHE OTIECNIBHOM JKEHIIMHBI IyTE€M 3ampeTa €€ MOMYJISLHOHHBIX
OMOJIOTUYECKUX MEXaHU3MOB.

[TonynsnuoHHBIE MEXaHU3Mbl JIOJDKHBI CTaTh IOHATHBIMH BCEMY 4YEJIOBEYECKOMY
OMOJIOTHYECKOMY BHUIY - B 3TOM €CTh OIIpeleJIeHHas BEPOSTHOCTh CMSTYCHUS MPOOJIEMBI.
YenoBeuecTBO 0053aHO y3HATH 3aKOHbBI pa3BUTHUA lIpupoabl U HayuUTHCS BBIIOJIHATH MOHAJHYIO
nporpamMmy pa3Butusi. OTkasa ot Te3uca «UTo XOopoIo 4eJI0BeKY, TO XOPOIIO BOOOIE» U IPUHATHE
Te3uca «YenoBek 00s3aH pa3BUBATHCA IO TOM e mporpamme, yto W Besi Ilpupoma», mo3Bossr
CMSTYUTh HAJBHUTAOIIMHACA KpU3UC. EMKOCTh cpelpl HENOCTOSIHHA, MAJIs HEee XapaKTepHbI
NyJbCAallMd U 3TH IYJIbCALIUU YEJIOBEUECTBY HY)KHO HAyuyuThCcsl 3amedarb. [l uenoBeka, K
COXAJICHUIO, CBOMCTBEHHA Upe3BblYaliHasi arpecCUBHOCTb, KOTOPYIO HE YacTO MOXKHO BCTPETUTH B
IIPUPOJIE JaXKe Y KUBOTHBIX. OH JIETKO MOJAYMHSAETCSI IPUMUTUBHBIM MHCTUHKTUBHBIM IIPOrpaMMaM
BBDKMBAHMS, CAMOOPraHU3YACh B TOTAIUTAPHbIE HEPAPXUYECKHE CUCTEMBI, CO CBOUMM «I1aXaHaMM»
Wi «propepaMmu», H3JAIONINE CHUTHAT «TYyT KTO-TO JIMINHWI». bpaToyOuiicTBeHHBIC
BHYTPUIIONYJISIIMOHHBIE B3pBIBBI MOT'YT 0oJjiee SIBHO MPOSIBUTHCA B KpPHU3UCHbIE Tojbl. JKecTkuit
KOHTPOJIb 32 pacHpe/IeJICHUEM UL B 3TO BPEMsI IPUBEJIET K €ECTECTBEHHOMY pa3JIEICHUIO Ha TeX,
KTO OyJeT pacupelensTh U Ha TeX, KTO OyIeT TOJIbKO HOTpeOsATh. B 3THX YCIOBUSX BBDKUBYT
TOJIBKO IIEPBBIE.

ITpencka3piBaTh Oyaylllee YelOBEYECTBA 3aHATHE HE MPaBEIHOE, Mbl 3HAEM Jaxe o cebde
CIIMIIKOM MaJio. MOXHO Ipe/icKa3aTh, YTO BHICOKOPA3BUTHIE CTPAHbl CMOTYT IJIABHO CHU3UThH CBOIO
YHUCIEHHOCTh ITyTEeM CHMXEHUs poxaaeMocTH. [IpusHaku 3Toro mporecca Mbl MOXKeM HaOI0AaTh
YK€ CEerojiHs. YaacTcs JU 3T MOAXOJAbl PAclpOCTPaHUTh Ha Bce Jpyrue rocynapcrsa? OTBeT Ha
3TOT BOIPOC CEroJIHs HUKOMY He M3BecTeH. He n3BecTeH Jake OTBET Ha BONPOC — COXPAHUTCA JIU
uuBwIM3anus npu yucieHHoctd B 200 MuummoHoB? CoXpaHATCA JIM MPU 3TOM COBPEMEHHBIC
cpeAcTBa KOMMYHHMKaIUU?

OOparuMcst Temepb K COBEpIIEHHO Japyroil cdepe u paccmorpumMm, kak EJIMHAS
[TPOI'PAMMA paGoTaeT Ha XUMHYECKOM YPOBHE.

C nenplo J10Ka3aTeiabCTBa IIWPOKOTO MCIIONb30BAHUS SIBJICHHS KOT€PEHTHOCTH U TECHO
CBSI3aHHOT'O C HUM SIBJIEHUS] MHTepHEPEHIIMH B MPUPOJE, OOpaTUMCS K peabHO CYILECTBYIOLIUMM
XMMHUYECKHM peakiusM, Harmpumep, peakius JKaborurckoro — bemoycoBa [6], xoTopas Takke
MOJKET OBbITh MpeACTaBICHA B BUJI€ MHOT03aX0IHOU criupaiu (puc. 7). B XuMuu npeanoynTaroT He
HCIOJIb30BaTh TEPMHH XHMUYECKOW MHTEpPPEpEeHLNH, TEPMUHOJIOTUS TaM HECKOJIbKO JApyras.
Takyio ke MHOI03aXOJHYIO CIUpPajb MOXHO IMOCTPOUTh U Ui OJHOBPEMEHHOTO H300pa’keHHs
HECKOJIbKUX Ki1accoB n3o0perenuit-nnnoBanuii (B8 MKU — BoceMb kitaccoB n3zo0petenuii). Peakuus
JXaboruHckoro-benoycoBa, craBimias HaydHbIM OTKpbITHeM Poccuu [7], cerogHs 3To Kiacc
XUMHUYECKUX peakUuid, MPOTEKAIoIMX B KOJEOATEIbHOM peXUMe, NPU KOTOPOM HEKOTOphIE
napamMeTpbl peakiuH (LBET, KOHLEHTpPAIUs KOMIIOHEHTOB, TeMIepaTypa M Jp.) HU3MEHSIOTCS
MEPUONYECKH, 00pa3ysl CI0XKHYIO IPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY PEAKIIUOHHOMN CpPEIbl.
IIpu ompeneneHHbIX YCIOBUSX 3TH CHUCTEMbl MOTYT JAEMOHCTPHPOBATh OYEHb CIOXKHbBIE (OPMBI
MOBE/ICHUS OT PETYJSPHBIX MEPHUOJUYECKHX /10 XaOTHUECKHUX_KONeOAaHWH U SIBJISIOTCS Ba)KHBIM
00BEKTOM HCCIIEIOBAaHHs YHHUBEPCAJIbHBIX 3aKOHOMEPHOCTEH HEeNMHEHHbIX cucTeM. B wacTtHoCTH,
uMeHHO B peakuun benoycoBa — JKaGoTuHckoro HaOmrofancs MEpBBIA SKCIEPUMEHTAIBHBINA
CTpaHHBII aTTPaKTOp B XMMHMYECKHMX CHUCTeMax, M Obljla OCYLIECTBIIEHAa H3KCIIEPHUMEHTAJIbHAS
MIPOBEPKA €ro TEOPETUUYECKU MPE/ICKa3aHHbIX CBOMCTB.
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Puc. 7. MHoro3zaxoaHas cnupajib Xumuieckoii peakuun Kadorunckoro-benoycosa.

WHTepecHO OTMETHUTH, YTO HEYTO AaHAIOTMYHOE XMMHUYECKOH peakiuu OOHAPYKEHO U B
wiasMe HCKpoBoro paspsaa [8] (puc.6),9TO0 MO3BOJSET MPEANOIOKUTh CYIICCTBOBAHHE B
MHUpPO3/1aHuN HEKOM HMHpopmannoHHOU [Iporpammbl, KOTOpOl MOJUMHSIETCS MPAKTUYECKU BCE B
NPUPOJIC, B TOM YHUCIEC M CTPYKTypa 3BE3IHBIX 00pa3oBaHMi B CHHMPaIbHBIX rajaktukax [9]. Mer
MIPUBBIKIIA B KQXXIOM U3 HayYHBIX HAIpaBJICHUI CO3/1aBaTh CBOIO CHENU(DUIHYIO TEPMUHOJIOTHIO U
TaKkoW MOJIXOJl, OCHOBAHHBIN Ha aHaIM3e, 3aCIIOHSIET OT HAC €AMHYI0 KapTUHY, OCHOBAaHHYIO HE Ha
aHaiuM3e, a Ha CHUHTe3¢ 3HAaHWWA. MHOTO03axoIHas CHOUpadb JIETKO HAOIIOAAETCS B YCIOBHAX
uckpooro paspsizaa [9-10] u Moxer ObITH HOBTOPEHA B YCIOBHUSX J1abOpaTOpHON pabOTHI B JIHOOOM
YHHUBEPCHUTETE, UMEIOIIEM BBICOKOBOJIETHOE 000PYIOBaHUE:

Puc. 8. MHorosaxoaHasi ciupajib 3JeKTPOPa3pPAIHbIX epdopanuii B yc10BHAX HCKPOBOIO pa3psifa.

[Touemy xe Ttak gonro Hame Co3HaHue ObUIO HE CHOCOOHO YBHUAETH NPOSIBICHUE
«CTUPATBHOCTH» B €CTECTBEHHBIX mponeccax? [IpuumHa mpexke Bcero B 0COOCHHOCTSX HAIIETOo
Co3nanus. BoobOpasum cebe Hekyro cymHocTb, Co3HaHHE KOTOPOH CYyLIECTBYET B IUIOCKOCTH H
KOTOPOE CIIOCOOHO BOCTIPHHHMATH TOJBKO JIBE KOOPIMHATHI M MPEIIOJI0KHM, YTO 3Ta TUIOCKOCTh
JIBUTAETCs BJOJIb TPEXMEPHOM HMIMHAPHUUECKOH criupanu (puc. 9):
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Bparmatommasics
TOUKa
—

——— -

- -

I L1ockoCTh

Puc. 9.

Urto MOXeT YBHUJETh B 3TOM Clly4dae CYUIHOCTb ¢ JByXMepHbIM Co3HaHueMm? A Takas
CYUIHOCTh CHOCOOHA YBUAETH TOJIBKO DPE3YyJbTAaT IMEPEceUeHUs MIOCKOCTH U CIHpAIH, TO €CTh
IIOCTOSIHHO BpAILAOLIyIOCs 110 KPyTy (Ha puc. 9. Kpyr OTMEUYEH MYHKTUPOM Ha IJIOCKOCTH) TOUKY.
W nukorma nyxmepHoe Co3HaHuE HE CMOXET cebe MpencTaBUTh 00bEMHYIO ciHpaib. Te, KTo
CMOT YBHJIETh B JBYMEPHBIX pEHTreHorpammax Tpexmepnyto cnupaib JHK, cocrosuryto us apyx
cnupaneit PHK, Obutn mrogpmu ¢ TpexmepubiM Co3HaHMeM M cTanu Jjaypeatamu HobeneBckoit
MIPEMUH.

[IpeacraBum Tenepb aByxmepHoe Co3HaHHE, KUBYILEE Ha IJIOCKOCTH, IEpPECEKAroUIei
CTPYKTYpY OO0JIBIIIOTO TpeXMepHOoro apesa (puc. 10).

ToIepeyHOe
CeueHHe CTBOIIA
apeBa

IJIOCKOCTh

Puc. 10.

Yro cmocoOHa yBHIETh IBYXMEpHas CYIIHOCTE? A YBHAWT 3Ta CYIOIHOCTh HEYTO
MHUCTHYECKOE — CHayasa TOJIbKO MONEepeuHOe CeUeHNEe OCHOBAHUS CTBOJIA, KOTOPOE 110 HEU3BECTHOU
MIPUYMHE CYXXaJloCh JO OIpPENEeIeHHOr0 pa3Mepa, a 3aTeM pachajoch Ha psij CEUYEHUM pasHOoro
pa3mepa (9KBHBAJICHT OCHOBHBIX BETBEH JpeBa), 3aTeM Ha OECKOHEUHOE YHMCIIO CeUEHHH OT/ENbHBIX
BETOYEK M CYYKOB, KOTOpBIE CHadasia OyIyT MOSBISTHCS M3 HEOBITHS, PACTH, & 3aT€M YMEHBIIAThCS
U, HAKOHEN, ucue3aTh B HeObITHE. [IpyM Hamuuuu BeTpa M pacKauMBaHUM JAEpeBa, AaXe MpU
OTCYTCTBHUH TIEPEMEIICHUST YCIOBHOM TUIOCKOCTH BJIOJIb JPEBa, CYIIHOCTH 3apETUCTPUPYET HUYEM
He 00BACHUMOE TIepeMeIIeHHEe CeUeHH 1M0/1 AeCTBUEM HEBEAOMBIX el ciil. M1 HuKorja 1ByMepHoe
CO3HAaHWE HE CMOXET TOCTHYh EIUHCTBO BCEX OTHX cedeHWil. [IpuOmm3uTensHO Tak Hare
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HenoArotoBieHHoe (CO3HAHME BOCIPUHUMACT IIOSABJICHHUE B MHUPE MAaTEpUAIBHOM JJIEKTPOHHO-
IIO3UTPOHHOW IIapbl U UCYE3HOBEHUE €€ Npu Bo3BpauieHuu B Tonkue Mupsl. To, 4yTo yacTs U3 Hac
HCIYTaHHO BOCIIPMHUMACT KaK MUCTHKY, BCETO JIMIIb OTHOCUTCS K TOHATHIO IIOKa HENO3HAHHOU
HaMU JI0 KOHI[a HH}popMarmm.

W nocnennmii mpumep. JIByxmepHas CyIIHOCTb, XMByIIas Ha IUIOCKOCTH, II€PECEKaeT
00J1aCTh HCKPOBOTO paspsiza.

Tpaexroprn
CTOXACTHURCKOTO
HCKPOBOTO pazpsga

[Mepdoparpm
HA TUIOCKOCTH

ARER

Puc. 11.

B sToM ciiydae cymHOCTh YBHIUT TOJIBKO MOCIIEOBATEIHHO BOSHUKAIOIIKE epdopaluy Ha
puc.8 u HuKorja aAsymepHoe Co3HaHUE HE COEMHUT UX CHUPAIBHBIMU KPUBBIMHU, CXOJSLIIUMUCS K
LEHTPY U HUKOTJIa HE CIOCOOHO OyAeT yBHIIETh M MOCTHYb BUXPEBOE €IUHCTBO ATOTO SIBJICHHS. Y
JIBYMEPHOW CYITHOCTH OYAET MPOCTOW JOBOA — Mepdoparuu Ha pUc. 8 MOXKHO COCTUHUTH JTFOOBIM
apyrum crocoboM. Tonbko TpexmepHoe Co3HaHHE CIIOCOOHO YBHAETh MPOSBICHHE CIUPATbHBIX
CTPYKTYp y IPUPOAHOrO siBjaeHHs. O3HauaeT JIM 3TO, YTO BCE CYLIHOCTH, )KMBYIIUE HA IJIIOCKOCTH
UHTEJJIEKTyallbHO cnabee, yeM TpexMmepHble? Jlagexko He Bcernaa. BbIIalomuxcsi pe3ynbTaToB
MOKHO TOJYYUTh M Ha «IJIOCKOCTH». BBIXOJ M3 MIOCKOCTH B 00BEM AAacT BCeM 0€3 MCKIIOYEHHS
HOBOE MUPOBO33pEHUE.

W3BecTHO, UTO Muenbl NepeaatoT APYr Apyry MHGOPMAIUIO O HANpaBICHUH U PACCTOSHHUU
JI0 MEIOHOCOB C IOMOILIBIO CHUPAIBHBIX «TaHLEB». HO 3TO BOBce HE O3HAYaeT, 4TO IYEIIBI
UHTEJJIEKTyallbHO Oojiee pa3BuUThl, 4eM roau. Otkpeitue @puina, cTaBLIIETo JaypeaToM
HoGeneBckoil mpemMun, ceroHsl U3BECTHO MOUYTH KaXKAOMY MIKOIbHUKY. Kak cuuTaroT yueHsle, 3TOT
ITYENIVHBIA SI3BIK YPE3BBIYAHO TOYEH M BbIpazurTeneH. Ilyensl 3HAIOT €ro B JOCTATOYHOM Mepe,
4TOObI O0BSICHUTH COOPATHSM, T'/I€ PACIIONIOKEH UCTOYHUK IHIH, KaK JJalIeKo JEeTEeTh 32 HEKTapoM,
KakuM o00pa3oM Jo0paThbCsi O HYXHOTO TOJs, TA€ JAelaTh IMOBOPOTHl MM Kakue orudarh
npensatcTeust. OTkpeiTne Opuia 10Jaroe BpeMs CTaBUIOCH I0J COMHEHME, NPEAINONArajioch, 4To
UIs mepenaud MHGOpMallMy MCIONb3yeTcsl 3amax. YUYeHble He BEpWIM, YTO Iyesla crocoOHa
nepeaaBath MH(OOPMAIMIO C MOMOIIBIO CIOXKHEHWIeH cHCTeMbl TUCTAHIIMOHHOTO (BHU3YaJlbHOTO)
HaBeZieHus. Benb oHa BKIIIOUaeT abCTpakTHBIE CUMBOJIBI, YTO XapaKTEPHO UMEHHO JUIS SA3bIKa.

beul moaTBepikeH caMm (DaKT HMCIONB30BAaHMS MUYENaMU <«GI3bIKa TaHIEBY», pacundpoBKa
KOTOporo mpojoipkaercs a0 cux nop. Kapn ¢on @pum momyunn HobeneBckyto mpemuro, a MUp
BBIHY)KJICH OB NMPHU3HATh, YTO IMepeaaBaTh WH(GOPMAIMIO B CUMBOJINYECKONW (hopMe CIIOCOOHBI He
TOJIBKO TaK Ha3bIBa€Mbl€ «BBICIIME» >KUBOTHBIE, HO U CKPOMHOE OECrO3BOHOYHOE CO3JaHHE —
nmyena. XOpOUIMA TpuUMep A BCEro 4YeJOBEYeCTBA - CEPbEe3HO OOpaTUTh BHUMAHUE Ha
abCcTpaKTHBIE CUMBOJIbHBIE CITUPANIbHBIE CTPYKTYPBI KaK CpeACcTBa MHPOPMAIIMIOHHOTO OOIIEHNUS.

VYuuteiBasg CBOMCTBO MHOTOMEPHOCTH MpocTpaHcTBa, nepen Co3Hanuem Yenoseka Oyner
CYLIECTBOBATh €IlI€ MHOXKECTBO AHAJIOTWYHBIX ICHUXOJOTHYECKHX OaphepoB, Ul MPEOAOTICHHS
KOTOPBIX HYXHO OyZIeT 3BOIIOIIMOHHO pa3BUThCs 10 ypoBHI CBY (Co3nanus Beicmiux Yuureneit).

Wnes mancnepMuu, OCHOBaHHYIO Ha IMEPEHOCE HAa METEOpUTax BUPYCOB M OakTepuil ¢
JPYTUX IJIAaHET, KOTOPYIO YCIIOBHO MOYKHO Ha3BaThb «METEOPUTHOMN MAaHCIEPMUEN)», MEPKHET MEpe]
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BEJIMYUEM UHPOPMAYUOHHOU MOPCUOHHOU NaHcnepmuy, TPEANnoiaraloneil pacnpocTpaHeHHe
Jrcu3Hu BO BceneHHOH, OCHOBaHHOM Ha W3HAYaJIbHOM CYILIECTBOBAHUHM eO0UHOU HNpOSPAMMbL,
NpeamecTByoned MoMeHTy bonbimoro B3peiBa M ydacTByromied B MOCIEAYIONIEM CO3JIaHUU
Mupo3zaanus 1 BCEro Toro pasHoo0pasusi, KoTopoe mnpucyma BceM popmam xu3nu [11].

B Muposnanun HalTH NMPU3HAKU KU3HU B TOW WM MHOW (hopme He mpobiema, (ckopee
mpo0yieMa TOJNBKO JJIs HAC, MIIYIINX KU3Hb HA Mapce) TpyaHee Bcero OyneT HalWTH Te 00JIacTh
Mupo3znanus B KOTopbix ee HeT. Emie myunie Bce Mupo3gaHue co BCeMU CIUPaIbHBIMU 3BE3HBIMU
CTPYKTypaMu MPU3HATH W3HAYAIBHO )KUBBIM U OECKOHEYHO Pa3yMHBIM CYIIIECTBOM.

SIBISIOTCS JTM 3TU BUXPEBbIE CTPYKTYPHI MMOJHOCTHIO HOBBIMH AJis Hac? Vn 0 HUX XOpoIo
OBLJIO M3BECTHO THICAYM JieT Hazan? Haitnennslii decTCKuil JUCK, KOTOPBIA OTHOCAT K CPEIHEH HIIH
Jake MO3AHEeH MUHOWCKOHM KyNIbType (aTjaHTtaM) U TOBOPUT O TOM, YTO 3TO HE OBLJIO HOBOCTBIO
JaXe JJIs HallluX JaJeKuX MpeaKoB/

UccnenoBanuio @ecTCKOTo AMCKA MOCBSIIEHO MHOXKECTBO paboT, KaK CIEIHAIUCTOB, TaK U
mobuTenei, mpuuéM MocieqHe HEOJHOKPATHO JeJially 3asBJIeHHs O JIeIH(ppPOBKe HAAMUCH HA €ro
noBepxHOcTH. OJHAKO HHM OJHO M3 MPENJIOKEHHBIX MPOYTEHUH HE CTalo OOLICPU3HAHHBIM B
Hay4yHOM cooO1ecTBe. M ne mo2no cmame no npocmou npudure. @ecmckutl OUCK 3auupposan Ha
CUMBOIbHBIX 00pA3ax, KOTOPHIE TOHUMAIOT JaJeKo He Bce. bomee Toro, cumeon, smo He 3HAK, a,
cedosamenvHo, npeonoiazaem HeocpaHuienHoe Yucio mpakmosox. Hayunoe obwecmso Hukoz0a
He cModcem omoams npeonoumeHue moabKo 0OHOU U3 MPAKMOBOK €20 PACUUPPOBKL.

Puc. 12. Cropona A, ®ectckuii AuCK.

[lepen namu crnoxHeWmui MHMOPMALMOHHBIA MakeT, a HE OJHa mporpamMma. JIMHTrBHCT
YBUJIUT B HEM TEKCT U TaKyl paciIM(ppoBKY MOJAEPKAT TOJBKO JMHIBHCTBI, (PU3MK YBUAMT
cnupaigbHbeld HaOop mepdopaumii 0T MCKPOBOTrO paspsiia, KyJIbTypoJIOI — MPUHIUI Pa3BUTHUS
HUBMIN3AaLUH U T.J. OnuH U3 pacummdposabmux ecTckit JUCK, MOLUIYTHII, YTO TOT, KTO YBJICUEH,
Hanpumep Ouorpadueii B.B. Ilytuna, cmoxer nokaszarb, 4ro Ha PecTCKOM IUCKE H300pakeH
MIO3TAITHO €70 KU3HEHHBIM LIUKIL.

Pabota no u3yuenuto MecTCKOro AuUCKa MPOJABUTaeTCsl MEJJIEHHO, YTO CBSA3aHO, B MEPBYIO
ouepesib, C KPaTKOCThIO COOOIIECHHUS U M30JIMPOBAHHOCTHIO MPUMEHEHHOH B HEM CHUCTEMBI TUCHhMA.
[To MHeHUIO OONBIIMHCTBA CIIEIUANINCTOB, pealibHas NepcrnekTuBa AemudpoBku DecTcKoro aucka
MOJKET TOSIBUTHCS TOJIBKO IOCIIE OOHApPYXKEHHs JPYTHX MaMATHUKOB 3TOW e MHUChMEHHOCTH.
Taxxke cylmiecTByeT psii TUIIOTE3 O HEJIMHIBUCTHYECKOM XapakTtepe uzoOpaxkeHuit dectckoro
nucka. CylecTByeT runoresa, 4ro Ha @ecTCKoM JHCKe 3alKCaH MO-TPEUYECKH PEINTHO3HbIN THMH B
yecTb Oora COJIHIIA, BEYHO KPYXKAIIETOoCs M BEYHO BO3POXKAAIOIIErOCA. OTOT PEIUTHO3HO-
MHUQOJOTHUECKUN TaMATHUK — HE TOJNBKO IEpPBBIA B MHUpPE MEYaTHBIH TEKCT, HO M IEpBOE
MPOM3BEICHUE AHTHUYHON W BOOOIIE €BPOMEHCKOW JUTepaTyphl. 3HAYUMOCTh DETCKOTrO IHUCKa,
HalMCaHHOTO Ha CHMBOJIBHOM YpOBHE, MNEPEOLEHUTh HEBO3MOXkHO. KTo-To B pacmudppoBke
oOpaTui BHUMaHUE HAa YaCTO BCTPEYAIOIIETOCS OETYIIeTo YyeloBeKa, Ha Kumapuc. Mbl 00paTuinch
K Jpyromy cuMBoilly — MoOHaje. Ha aucke paccMoOTpeHa MOCIENOBATEIbHOCTH 3BOJIOLMOHHOIO
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Pa3BUTUS ITOTO MOTYYero CHMBOJNA, KOTOpbIM cam [lmdarop paccmaTpmBam Kak CHMBOJ BCETO
cymero. Ha ®erckom nucke (cropoHa A) 3TOT CUMBOJI BCTPEUAETCS B CAMOM CEpJLE CIHUPAIH — B
no3uiu 1. PaccMOTpuM moOCiienoBaTenbHOCTh ATHX MOHATHBIX CHMBOJIOB, BCTPEYAIOLIMXCS Ha
CTOpOHE A:

13.1 13.2 13.3 13.4

Puc. 13. ITocsienoBaTe IbHOCTH MOHATHBIX PHCYHKOB Ha cTopoHe A decTCKOro quckKa.

Ha nepBoii mo3unuu mpuBeAeH MEpBbI ATam pa3BUTHS MOHAAbI — BOJHUCTOW TPUEAMHOMN
JUHUEN MOHaja pasjeieHa Ha JBe MOJOBUHKM. Ha ofgHOW M3 NOJOBMHOK MOHAJbl IPHUBENEH
CHUMBOJI, BEpOSITHEE BCETO HE Kpyra, a TOro, 4YTO Mbl MPUBLIKIN Ha3bBaTh cepauem (13.1) Ha
BTOpoil mo3unuu (13.2) npuBeneHa MoHajga, y KOTOpPOM CHUMBOJIMKA CEpeEll MPUBEIEHA YK€ Ha
o0eux MOJOBUHKAX MOHAJbl U TEM CaMbIM IPHUOOpPETAaeT M3BECTHBIA BCEM CHMBOJI, KOTOPHIA Ha
BOCTOKE Ha3BaH cuMBoJioM MHb-fH, a Ha 3amane — moHanoil. Ha tperseii mozunmu (13.3) BMecTo
cepllia Ha OJHOM W3 MOJOBMHOK MOHAJbl PACIOaraeTcsi MacTepOK — KaK CHUMBOJ MOCTPOCHHUSA
4Yero-To MaTepuaibHOro, Ha uersepToi (13.4) Ha 0J1HOM CTOpPOHE MPU3HAKU PACTUTENHHOIO MUpa, a
Ha JIpyroi — *)UBOTHOTO. HO 4TO 3TO - MM MOHMMAaHKE MOCIEI0BATEILHOCTH Pa3BUTHUS KU3HHU Ha
IJJaHETE WJIM COBET COBMEIIATh B IpPUEME IMHUIIM KaK pacTUTEIbHYI0, TaK M >KHUBOTHYIO
COCTaBJISIONIYI0, OCTAeTCs] HEM3BECTHBIM. JTO KOHEUHO HE pacHiM(poBKa, a BCEro JHIIb OAUH M3
O0ECKOHEYHO BO3MOXKHBIX KIIOYeH K TIOHMMAaHUIO CHMBOJUKH. MOHanma, Kak W3BECTHO, IIO
[Tudaropy — sTo Bce.

Unen  wusBectHoro mobutens -  gemmdpoBimiMka —['puHEBHYA  TOAJIEPIKHBAIOT
MPEUMYIIIECTBEHHO TOJIBKO JIMHTBUCTBI, HO OTBEPraeTcsi Hay4HbIM COOOIIECTBOM B IiejoM. B
nexadpe 2009 roga Kpyr sizpraeckoit Tpagunmu 1 Coro3 ClIaBSHCKUX OOIIUH CIaBSHCKOM POIHOM
BEphI B COBMECTHOM 3asIBIIEHUH, OCYIUIN TBOpUecTBO [ . 'prHEBHYA U psia APYTUX MAPTHUHATBHBIX
aBTOPOB, OOBMHMB HMX B CO3HATEIbHOW MPOBOKAIIMM M OTKPOBEHHBIX JOMBICIAX, KOTOPHIC
JUCKPEIUTUPYIOT KaK COBPEMEHHOE S3bIYECKOE IBUKEHHE, TaK M POCCHUMCKYI0 HayKy. Takyro
pEaKIuio MOXKHO OXHAAaTh Ha J0OOOW JIMHTBUCTHYECKUN TEKCT, C JIFOOBIM JIMHTBUCTUYECKUM
coliep’)kaHueM KTO-TO OyJeT He coriaceH. Mbl oTHocuMmcsi K pacmudpoBke ['ennamus
CranucnaBoBuya ['puHeBMuYa Oojiee CIOKOWHO — KaK OJHOMY U3 OECKOHEUYHO BO3MOKHBIX
BapHAHTOB pacin(pPOBOK CHHPATbHBIX CUMBOJOB. Ha Hamm B3MIs cocpeoTaunBaThCsl HYKHO HE
Ha OECKOHEYHOM HA0Ope BEPOATHBIX JIMHIBUCTUYECKUX TEKCTOB, a HA M3yYEHHUH CaMOro
CHUpaIbHOro moaxonaa. JIro6ol TMHIBUCTUYECKUI TEKCT — 3TO MPEIelbHO y3Kas TPAaKTOBKA CaMOTO
cnupangbHoro npuHouna. Corjacue MOXHO HaWTH TOJBKO Ha OOLIMX OCO3HAHHBIX MPHUHIMIIAX
dbopmupoBanus crupanu. He uckioueno, uro MecTckuil IUCK MOMUMO CUMBOJIBHOTO YPOBHSI MOT
BBITIOJTHATh U (DYHKITMIO TUHTBUCTUYECKOTO MHUCHhMa. I 3TOro OTIpaBUTENh W MOMydaTeNb (WIN
Anuca u bo0, Kak 3TO MPHUHATO y COBPEMEHHBIX IMHU(PPOBAIBIIUKOB) JOJKHBI MPEABAPUTEITHHO
OTOBOPHUTH HEKWUW JOMOTHUTEIBHBIA KU ISl paciiupOBKA KOHKPETHOTO JIMHTBUCTUYECKOTO
nmuckMa. be3 3Toro JomoNHUTENBHOTO KiTto4a pacim@poBka OecTCKOro qucKa HEBO3MOKHA.

Onun u3 uccnenosateneit Tekcta I'. Mncen mpenmnonoxum, 94To Ha TUCKE MOCIIeI0BaTeILHO
n300pakeHbl Oerymmii 4eloBeK, pPeOeHOK, KEeHIIMHA B HaOeqPEeHHON MOBs3Ke C OOHaXKEHHOM
TPYAbIO, KUTIAPUC, KOPOMBICIIO, KyCTApHUK, TOJIOBA MY)KYMHBI C TATYUPOBAHHBIMH IIEKaMH, TOJIOBA
c yOOpoM U3 TMepheB, KO3UHM por, KOJIOC, MWius, Kpokyc (madpan), Aenb(uH, TYCEeHHIa, Yena,
MJIEHHUK CO CBSI3AHHBIMU 3a CIIMHON pyKaMH, TOJyOb, CHSITasl MIKYpa, JICTSIIUA COKOJI, HATSHYThIN
TyK, TOM (a2 BO3MOKHO M KOCMUYECKUH ammapar), Kopadib U T.1.
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OmHako ¢ HamUX TO3WIUKA HMHPOPMAIMIO HA AMCKE MOXHO TaKXKe MPEACTaBUTh Kak
MHOTOYPOBHEBYIO IUKJINYECKYIO HHPOPMAIIHIO O TPAKTHIECKH JTIOOOM ITPOIIecCe.
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Multiple manifestations of torsion (twisting) vortex structures in nature were analyzed - in innovations, in the behavior
of predator-prey systems, in pulsating chemical reactions, in the behavior of fungi discoideum, in different geometric
shapes, in stellar systems forming a spiral galaxy and containingpulsating black holes in the center. At all levels of
natural phenomena, despitemanifestation of fundamentally different forces, a single program of spiralvortex
development was found. Such diversity can be explained by the model of pulsating monads.
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TEOPETUYECKHNE MO/IEJIN. Ob30PbI

TOPCHUOHHBIE I10JI51 B MEXAHUKE JIEKAPTA

I''1. llIunos
Nuctutyr ®usuku Bakyyma

warpdriveO9@gmail.com

PaccmarpuBaercs yeTBepToe 0000meHne MexaHnkn Hpl0TOHA, Ha3BaHHOE aBTOPOM MeXaHUKOW JlexapTa, IIOCKOIBKY B
HEW Bce MABWKEHHUS CBOIATCA K BpaIICHMIO. Takas MEXaHHKa OOBEIUHSAET OOLIEPEISITUBHCTCKYI0 MEXaHHKY
OftHmTeHa ¢ KBaHTOBOM MexaHukoil Llpenunrepa. OCHOBHYIO pOJb B MeXaHUKe JlekapTa UTparoT TOPCHOHHBIEC TOJIS
Puaan T %y, KOTOpBIE (PU3NIECKH MHTEPIPETUPYIOTCS Kak Mot nHepuuu. [IpocTpaHCTBO COOBITHI B HOBOM MEXaHHKE
PACcCIOCHO, NECATHMEPHO M 001ajaeT AByMsl METPHKAMHA - TPAHCILILMOHHOH MeTpukoil Pumana ds® =g, dx'dx* u
BpalarenbHol MeTpukoi dz? =T 2y T Pan dxdx". IIpoBeleH aHamM3 TEOPETHYECKHX BBLIBOJIOB MEXaHMKH Jlekapra,

KOTOPBIC TMPOABIAIOTCA B OKCICPHUMCHTC. HOKaSaHO, YTO KBAHTOBAd MCXAaHHKa, KOTOpasad CJICAYCT U3 MCXaHUKHU
I[eKapTa, OIIUCBbIBACT JUHAMHUKY moJiei HWHCPLUH, CBA3AHHBIX C JIFOOBIM (1)I/ISI/I‘IGCKI/IM 00BEKTOM.

BBenenne

N3 uctopun (u3MKM MBI 3HaeM, 4TO KaXIbli pa3 (yHIaMEHTalIbHOE PA3BUTHE HAYKU
MPUBOAMIO K M3MEHEHHIO HAIUX NPEACTABICHUH O TaKMX Oa3HMCHBIX IMOHATHUAX, KaK CHUCTEMa
OTCYETa, Pa3MEpPHOCTh IPOCTPAHCTBA COOBITUH, 3JIEMEHTAPHBIA (QU3MUECKUIl OOBEKT, HOBBIE
¢busnveckne moyisi u T.1., IPUYEM BCE 3TH HOBBIC MOHATHS OKa3bIBAIOTCS OCHOBOI Oosee oOmiei
MEXaHUKHU, MOIJIOIIAIONIeH Bce cyliecTByoume. Tak, Hampumep, peISTUBUCTCKAas MeXaHUKa
OiHmreitHa-MunkoBckoro (1905 r.) o6oOupia mexanuky HplooToHa Ha ciaydail GoabImx
CKOpOCTEH, CpaBHUMBIX CO CKOPOCTBIO CBeTa. B CBOIO ouepenb, pelsITUBUCTCKas MeXaHHKa Oblia
MOTJIONIEHa OOLIEPENATUBUCTCKOM MexaHukod OuHmrTerHa (1915 r.) Ha ciaywail OGonpmmx
YCKOPEHUH, KOT/1a IPOCTPAHCTBO COOBITHI CTAHOBUTHCS UCKPUBICHHBIM. BMECTO rpaBUTallMOHHBIX

ypaBHeHI/Iﬁ Mmexanuku HeroToHa A(D= _4726’0 , B MCXaHHKC OHUHINTEHHA CUIIBHOE T'paBUTAlUOHHOC

ITOJIC UCKPHUBJIACT IIPOCTPAHCTBO COOBITHH U YAOBJICTBOPACT YPABHCHUAM OUHIITEHHA

1 872G
Rik _E gikR:C_4Tik' (1)

CoBeplIEHHO B CTOPOHE OT pa3BUTHS TEOPUM OTHOCHUTEIBHOCTHM CTOUT KBAaHTOBAs
MEXaHNKa, OCHOBHOE YpaBHEHHE KOTOpOW — ypaBHeHue lllpeauHrepa Mbl 3amuileM B BHJC
KBaHTOBOT'O ypaBHEHUs [ aMUIIbTOHA /17151 IBUKEHUS BOJIHOBOUM pyHKUIMU Y/

oy _ [
1! 2)

A. DUHIUTEHH cyuTall, 4YTO YypaBHEHHE (2) HOCUT BpPEMEHHBIH XapakTep, MOCKOJIbKY
BEPOATHOCTHAs] TPAKTOBKAa BOJHOBOM (YHKIMHM |/ B 3TOM YypaBHEHUHU IpuBeJIa K OTKa3zy OT

oOpaszHoro mpinuieHus: B (usuke. Ckopee BCero, mo ATOW MpPUYWHE, HECMOTPS Ha HEBEPOSTHHIC
yCUITUS, TEOPETUKAM JI0 CHX TOp He yaanoch oO0benuHuTh ypaBHeHHs (1) u (2). JIBe Hanbomnee
npoABUHYTHIE Teopuu - CraHmapTHass MoJAeNb W Teopus (Cymep)CTPyH, TPETEHAYIOIIHEe Ha
o0BbeIMHEHNE BCEX BHUAOB (DM3MUECKUX B3aUMOJCHCTBUM, JalleKH OT pEUICHHUS IOCTaBICHHOMN
3a/lauM, TOCKOJIbKY HE€ 3aTparuBaloT OCHOB MexaHukHu. Oxazaioch, 4YTO Takoe OObeAMHEHHE
MOJIy4aeTcsl HE 3a CUeT MCHOJb30BaHUS HU3OUIPEHHBIX MATEMaTUYECKUX METOAOB, a IyTeM
MTOCTPOSHHUSI HOBOM MEXaHUKHU - MexaHuku [lexapra [1].
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1. OcHoBHBbIe ypaBHeHHsI MexaHUKH JlekapTa

VYpaBuenus (1) MexaHuku DUHIITEHHA HCIIONB3YIOT B KauecTBe 0a30BOTrO MPOCTPAHCTBA
reoMeTpuio Pumana, 3alaHHYI0 Ha 4ETHIPEXMEPHOM MHOTI000pa3svy TPAHCISAIHMOHHBIX KOOPIUHAT
X,Y,Z,ct, obecrieunBarONIMX TPAHCISAIMOHHYI0 HHBAPHAHTHOCTH ypaBHeHUH (1) mpu mepexone u3

OJIHOM MPOU3BOJIBHO YCKOPEHHOM CUCTEMBI OTCUETa B JIpYryt0. TakuMu cUCTeMaMu OTCYETa MOTYT
ObITH CBOOO/IHO Ma/laolUe B TPABUTALIMOHHOM ToJie TUQTH DiiHmTeHa. OaHaKko, Korjaa cBo00IHO
najarome TUQTHI BPAIIAIOTCS, OHU UMEIOT He 4 CTETIeHH CBOOOIbI KaK B TEOpUHU DUHINTEWHA, a 10
CTEeNeHel, M3 KOTOpPBIX 6 CTelNeHeld OMUCHIBAIOT YEThIPEXMEPHOE BpallleHue, HUCHOoNb3ys 3
NPOCTPAaHCTBEHHBIX YINIa @, ¢, ,(); W TPU ICEBIOECBKINIOBBIX yrna 6O, 6,, 6,. Ilpocreiimmm

reOMETPUYECKUM MHOroodpasueM, kortopoe onuchiBaer 10 creneHeil cB0oOOABI MPOM3BOIBHO
YCKOPEHHOW CHCTEMBI OTCYETa, SBISETCS paccioeHHoe (BeKkTopHoe) MHorooopasue A,(6). Onnum

W3 OCHOBHBIX 00BeKTOB mpoctpancTBa A,(6) sBiseTcs HerojoHoMHas TeTpaga €5, KoTopas

IpPEACTABIAET COOOM MaremaThHueckuii oOpa3z 4D NpoM3BOIILHO YCKOPEHHOH CHUCTEMBI OTCYETA.
Koopmunarueii uageke 1=0,1,2,3 npunagnexnt 6a30B0My IMPOCTPaHCTBY 4X TPaHCISAIMOHHBIX

KOOpAHUHAT X, y, Z, ct , Ha KOTOpPOM 3aJaHa TpaHCILIOUOHHAasA pPUMaHOBa MCTPHKaA
ds? =g, dx'dx* , g, =n.e®ie’, 7, =" =diagl-1-1-1). (3)

Jlokaneueii  mHpekc @ =0,1,2,3 Hymepyer BekTOpa TETpabI ej?‘ U TPUHAJICKHUT

BHYTPEHHEMY POCTPAaHCTBY 6™ HETOJIOHOMHBIX BpaIIaTeIbHBIX KOODPJIMHAT
Oy Oy 1P, 91, 0,,0,  Ha KOTOpPOM 3aJ1aHa BpallaTeiibHasi METPUKA

de :d}(abd}(ba Z—DeaiDeia :Taka ban kaan , (4)
I, ,k...=0,12,3, a,b,c...=01,2,3,

rae dy,, =—dx,, - mddepeHans HEroIOHOMHEIX BPAIATEIBHBIX KOOPAMHAT,

==+ 9™ (93,0 me + 92 m) (5)
- k03¢ unreHTs BpamieHns Puadn (topcronnoe mone reomerpun A4, (6) ),
i i i 4a 1 i a a 0
- k=T [jky=—¢€a€ [k,j]=Eea(e ik —¢€ k,j), ’k=87 (6)

- kpyuenue reomerpun 4,(6) (00bekT HerosoHOMHOCTH) [2].
Tenepp Bparmiaroniyecss cBOOOJIHO Majgaroliue JUMTHI JABUKYTCS COTJIACHO YPaBHEHHUSAM C

ypaBHEHUSAMH
Viiea+Axela=eak +xela + T kela =0, (7
rue
Aijk:rijk +Tijk=eiaeaj,k =—eajeia,k, (8)

- CBSI3HOCTBH a0COJIFOTHOTO nmapajujicinsmMa u

i l im
I j :Eg (Dimk +Ginj — Gjem) (©)]

- cumBoJbl Kpucroddens.
VYpaBuenus (7) pacragaroTcs Ha CICIYIONTYI0 CUCTEMY YPaBHEHUM
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de' o odx” CdxK
98 el & Tl X 10
ds e ds = ds {10
i k k
de A+FijkejAdL+TijkejAdL=0 , (12)
ds ds

i, j,k...=0123, AB,C..=123,

npudeM ypaBHeHHs (10) ommchIBaIOT BpalieHUE B IICEBIOEBKIMIOBHIX yriax 6, 6,, 6;, a

ypaBHeHus (11) BpaiieHue B IpOCTPaHCTBEHHBIX Yriax @, @, ,¢,. BeiOupas B ypaBHeHusx (10)
BEKTOp KacaTelIbHbBIM K MMPOBOM JMHUM M YMHOXas €ro Ha HPOOHYI0 Maccy A, MOJIy4UM
«TPAHCIISIIMOHHBIC» YPABHEHUS IBUKCHUSI OPUCHTUPYEMOI MaTepUaIbHOM ToukKH [2]

d?x' i dx! dxt i dx! dx*

—— 4l g ——+ 44y T' g ———=0. (12)
ds ds ds ds ds

Takum o0Opa3oM, m1000€ TBMKEHHWE B HOBOW MEXAHMKE SIBISIETCS BPAIIATEIbHBIM, B CHILY
4yero oHa M ObLIa ompejencHa kak Mexanuka Jlekapra [1]. Jlerko Buaerh, uto ypaBHeHus (12)
0000IIal0T ypaBHEHHS [BW)KCHUS TEOPHHM TPaBUTAlMA ODWHINTEHHA, ITOCKOJBKY COJEpKaT
JIOTIONTHUTENBHYIO CHITY, HOPOXIAEMYI0 TOPCHOHHEIM ToneM T'j. Bmecto ypaemenmii (1), B
MexaHuKe Jlekapta Mbl UMeeM ypaBHeHus [1]

Hy

Ve + Tl =0, (A)
1
Ry _EgikR:V T (B.1)
CI ka + Zv[k ‘;‘m] + 2Tsl[k “S‘m] = _V\] ! ka y (B.2)

KOTOPHIE OMNMCHIBAIOT JMHAMHMKY TOPCHOHHBIX Tojeil T'k, mpu stom ypasuenus (B.1)

MIPEJICTABIISAIOT COOOM IMOJHOCTHIO T€OMETPU3MPOBAHHBIE (BKJIIOYAs MPaBYIO YacTh) ypaBHEHUS
Ditnmreiina. J[eHCTBUTEIBHO, TEH30p SHEPTUH-UMITyJIbCa MaTepuu B mpaBoi vactu (B.1)

ONpEENAETCS YePe3 TOPCHOHHBIE Mo T ' j Kak [2]

T =—=2VvT +7' T3 -Zg. gMv T, +7'TS , 13
jm V{( i [jm st IJIm]j 29imd Vi | st ol a3
OTKyﬂa CHe]lyeT OHpeI[eJ'IeHI/Ie JJIA IIJIOTHOCTHU MaTepI/H/I
g™ jm _ _
p=t - Im_29 {V_T'_ +TITS } (14)
c? c2 vcl i [im1 ™ sl | i[m]

nu I/IHCpHI/IOHHaH Macca HICTOYHHUKA FpaBI/ITaIII/IOHHOFO I10J14
2gim : : .
=[py-gdv=[Z=2— v T! Ti1s L/—gdV, g=det|/g™|, dv =dx'dx?dx®. (15
u=lpi-a fvcz { G [jm " st jm]} gav, g =defg”| (15)

Vpasuenus (B.2) mpencraBnsror coboii ypaBHeHus SHra-Mmiica isi TeH3opa Beits

C' . . B 3TuX ypaBHEHHSX TOPCHOHHOE TOJIe T 'jk BBICTYMAET KaK KATMOPOBOYHBIN MMOTEHITHAI
jkm ]

rpyrmnel O(3.1). YpaBHeHu#t mogoOHOro TWma B TeopuM OWHINTEHHa HET. B mpaBoit dyactu
ypaBHeHuit Sura-Mmiuica (B.2) B KauecTBe HCTOYHHKA KPUBHU3HBI BeEWsIs CTOWT IMOJHOCTBHIO
reOMETPU3UPOBAHHBIN TEH30p TOKa [2]

1
Jijn = 2906 T jpma _éTgi[mgk]j , (16)
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KOTOPBIA OMpeessieTcss yepe3 TeH30p sHepruu-ummnyiabca (13). Uto kacaercs ypaBHEHUH
(A), To, B cmiy cooTHomIeHHS (6), MX HYKHO pacCMaTpuBaTh KakK OINpEACICHHE KPy4eHHUs

npoctpancta A,(6).

2. CootBercTBHe ypaBHeHHI MexaHuku JlekapTa ypaBHeHusiM JiiHIITeliHA

VpaBuenust (B.1) BHemHe HamOMUHAIOT ypaBHeHHs OiHiTeiiHa (1), HO KauyeCTBEHHO

OTIMYAIOTCA OT HHX. J[eHCTBUTENBHO, €CIIU MOJIOKKTH B ypaBHeHusx (B.1) topcuonnoe mone T'jk
paBHBIM HYJIIO, TO OHH, TaK e Kak u ypaBHeHus Beitna (B.2), oOparmiaroTcs B TOXKIAECTBA BHIA

o a
0=0. Ilpu sTom e ycnoBuum u3 ypaBHeHui (A) TOmydaeM, 4TO TeTpaja € CTaHOBUThCS

rOJIOHOMHOM U BparmiareiabHas MeTpuka (4) oOpamaercs B Hyinb. OJHOBpEMEHHO OOpamaercst B
HYJb TIOTHOCTh Matepun (14) u macca ucrounnka (15). 910 00CTOATENHCTBO TOBOPUT O TOM, UTO
ypaBraenus (A),(B.1) u (B.2) sBisOTCS NPUHIMIAAIEHBIM 0000LICHUEM YpaBHEHUH DiHIITEIHA

(1). Tem He MeHee, COOTBETCTBUE MEX]Y TEOPUEH IpaBUTALMU DWHIITEHHA U CUCTEMON ypaBHEHUN
(A),(B.1),(B.2) cymectByer. [lns nokazaTenbcTBa 3TOTO YTBEPXKICHHS IOCTaTOYHO HANTH

pemienne cucrembl ypaBuenuii (A),(B.1),(B.2), koTopoe NpUBOIUT K TPAHCIIAIUOHHON METPHKE
(3), copnamaronieit ¢ metpukoit IIBapimmnbaa [2]

2¢ 2¢
ds? =1+ —N |c2dt?—|1-—N (olx2 +dy? +d22), o =—uGlr. 17)
C2 CZ N

s mpoctotel, MeTpuka (17) 3amucana B (KBa3M)JACKapTOBBIX KOOpAWMHATaX. B cimaObix
MOJISAX ‘Z(pN / Cz‘ <<1 v IpOCTPaHCTBO COOBITUN MaJio OTJIMYaeTcs OT Iockoro. [lpu sToM ycnoBuu

u3 (17) cneayroT COOTHOIICHUS

20 2¢ 2
0o =|1+— | g =—1-—2 |, 1> sz o, Bye.=123, (18)
C C
2(0 1/2 @ Z(P -1/2 @
el =|1+—N | 5% &1+ |s% , % =|1+—N 8% ~|1-—N | 5% . (19)
C2 02 C2 C2

[Ipy moncraHoBKE 3TUX BeIMUMH B cooTHomeHus (5) u (9), HaxomuMm U3 ypaBHEHUH
reose3nueckux (12) B HepeNATUBUCTCKOM NPUOIIKEHUH
d*x”
Hy a = —14,C°T %00 — 14,C°T “00 = % X“— 'uO'L;G X* =0, (20)
r r

a,p.=123.
CpaBHuBas 3TH YpaBHEHHsS C YpaBHEHUSMHU [BIDKEHHS CBOOOJHO Tajaaromiero nudra
OiHiTeiiHa (6e3 BpallleHHs B NPOCTPAHCTBEHHBIX YIIaxX @, @, ,(;), 3alUCAaHHBIMU B CHCTEME

OTCUETa, CBA3aHHOM C JIU(PTOM
d’x ~ -
Ho—— = HoG— W =0, (21)
dt
MBI BUJIUM, 9TO cuiia — 14,C°T%00 B (20) mperncrasinsier co6oi rpaBUTAIIMOHHYIO CUITY, & CUJIA

- ,uOCZT “00 BBICTYITAET B POJIM CHJIBI MHEPLUH, KOTOPas JJOKAJIbHO KOMIIEHCUPYET IPABUTALMOHHYIO
CHITy, co371aBasi ycjaoBHe HeBecomocTu. OTcroa cieayeT, 4yTo B ypaBHeHusx (12) BenuunHa

dx’ dx"

Fl=p T ———— 22
#o 1 hs ds (22)
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OKa3bIBaeTCs criion nHepiuu. 13 ypapaenutii (20) u (21) BugHO, 9TO

c’T “0 =W, (23)
T.e. TOPCHOHHBIE MOJIS T ' jk OMPEAENsIOT B YPABHEHUX ABIKeHHs (12) Mojist HHEpIHUK.

TToze/UB BpalIaTeIbHYI0 METPUKY (4) Ha S, mMeem

2 a b k n
de = A7 A7 =TT "an ax dL:Qabea =07, (24)
ds ds ds ds ds

rac

k
Q% =Tabkdi (25)
ds

- 4D yriioBasi CKOpPOCTb BPALEHUS TETPaIbl e? (unn 4D yckopeHHOM cucTeMbl OTCUETA).

Hcnonb3yst yrioByro CckopocTh (25) M 3amucbiBag €€ B  MHUPOBBIX KOOpPAMHATAX
Q' =e[T weldx" /ds, 3amumem ypasuennus (12) B Buje
d2x' o odx dx* ;dx!

— Ny ——+ 1, Q' —=0. 26
Hy ds? Hol ik ds ds Hy st (26)

U3 (23) cneayet, uto Q% =Wa/CZ, T.e. TOCTyNarejbHOE YyCKopeHwe Hayama O

yckopeHHol 4D cucTeMbl OTCUeTa OpEACTaBiIseT cobOOM yriaoByr ckopocth %, KoTopas
OMUCbIBaeT BpallleHMne B MPOCTPAHCTBEHHO-BPEMEHHBIX yrimax 6, 6,, 6, . D10 eme pa3
MOJTBEpXkKAaeT runore3y Jlekapra, 4to J060e pealibHOe ABHKEHHE SBISETCS BPALCHUEM.

[lepexon oT ypaBHeHMIl nBukeHus (12) K ypaBHEHUSM TEOpUHU I'paBUTALUMU ODWHIITEHHA
HUMEeT MECTO IPH YCIIOBUM, YTO CHJIa MHepuuu (22) oOpaiiaercs Hyjb, IPA 3TOM I0J€ MHEPLUU
T'i (8 cuny onpenenenus (5)) Oka3biBaeTCA OTIMYHBIM OT HyJIS, aHTHCHMMETPUUHBIM 110 BCEM

TPEM HHJIEKCAM M COBIIIAIOIINM C KpydeHueM mpocrpancta A,(6) [2]
Tijk :_Tjik :Tjki = _Qijk . (27)
[Tpu ycnoBum (27) cuiibl MHEPLMM B ypaBHEHHsAX ABMKeHHs (12) oOpamatroTcst B HYJb,
MI0O3TOMY CHCTEMBl OTCYETa, B KOTOPBIX BBINOJHSAETCS ATO YCIOBUE, Mbl OyJIeM Ha3bIBaTh
YCKOPEHHBIMH (KBa3u)MHEPLHATbHBIMU CUCTEMaMH OTcueTa. B Takux cucremax oTcuera MiIOTHOCTh

Matepud (14) 3HaUNTENBHO YIPOLIAETCS, TPUHUMASL BU]T

p — _%Q..ismg..s ji= _LZT jisTjiS — iz¢2 > 0. (28)
ve ve ve

B aTom ciyuae TeH3op sHeprun-ummyibca (13) 3anuceiBaercs Kak

2
ij = pcUU, + PGy, (29)
Trae

2) p=—197>0, 6) p=—pc’ <0. (30
Ve 2

[lo cBoeit cTpykType TeH3op (29) HamOMUHAET TEH30p HHEPrUU-UMITYJIbCA «HI€ATbHON
KHUJKOCTU» C OTPULATENBHBIM JaBJIEHUEM, OJIHAKO MbI 3[€Ch HMEEM JeN0 C IMOJIEBBIM
OPOTSDKEHHBIM  OOBEKTOM — CTYCTKOM TIOJIi WHEPLUUH, KOTOPBIM co37aeT BOKpPYr cels
rpaBuTalinoHHoe nose. Takum oOpa3oMm, B (KBa3M)MHEPLHAJIbHBIX CHCTEMax OTCYETa CHUJIbI
MHEPLUN PAaBHBI HYITIO, HO TMOPOXJIAIOIIME HUX TOJS WHEPLUUH OMAUYHbL OM HYIS U 00pasylom
nromuocmo mamepuu (30 a).

Ham ananu3 nokaszan, 4ro ypaBHeHHs ABMKeHHs (12) mpoOHONM Macchl /4, COBMNAJArOT C

YpaBHEHUSIMU JIBM)KEHUSI TEOPUU TpaBUTALMK DHHIITENHHA MpH yciaoBuH (27). Mcnonb3ys METpUKyY
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(17) m ycnoBue (27), mbl monydaeM u3 cuctembl ypaBHeHuit (A),(B.1),(B.2) npuGnmxeHHbIC

ypaBHEHUS
Vieh e =0, (31)
Rik_%gikRZO’ (32)

U3 KOTOPBIX BUIHO, YTO COOTBETCTBHE ypaBHEHMH (32) ¢ ypaBHeHusMH (1) uMeeT MecTo Juist
BaKyyMHBIX ypaBHeHuid Oitnmreitna R, =0. /lelicTBUTENFHO, TEH30p SHEPrHU-UMITYIbca 1, B
ypaBuenusx (1) we wmmeer (B omnmume or ypasBHenuit (B.1)) reomerpuueckoil mnpupoasl u,
(akTHUecKu, BCTaBlieH, O MHEHHIO A. DiHmTeilHa, B ypaBHeHHs (1) «pykamu». [losromy A.
DHHIITEWH paccMaTpuBal BakyyMHble ypaBHeHHs R, =0 Kkak WCTHHHBIE ypaBHEHUS
IPaBUTAIIMOHHOTO TOJIS, a ypaBHeHUs (1) Kak «BpeMEHHBII BBIXO]] U3 OJOKEHHS [3]».

3. CoorBercrBHe YpaBHeHMi MexaHuKHU [lexapra ypaBHenusm llpequnrepa

VYpaBuenust nBwkeHus (12) onmuchIBarOT ABM)KEHHE MPOOHOM YaCTHUIBL, Y KOTOPOH HET
cooctBeHHOro mTOis. st TOro, YTOOBI HAWTH YypaBHEHHS IBM)KEHUS HWCTOYHHMKA TIOJS, MBI

BOCITOJIB3YeMCs TOXKIecTBOM buanku npoctpanctsa 4, (6)

VipS ikam = 20" 10iS kgnm (34)
riue
S'im = R' jkm +2V[kTi|j|m] +2Tis[k T%im =R jm + P jm =0 (35)
- TEH30P KPMBU3HEI IPOCTPAHCTBA a0COIOTHOrO Mapauienn3ma. 31ech
R' jkm = Za[kl“‘|,-|m] + 2Fis[k I im] (36)

- TeHzop Pumana, V k- koBapuaHTHas IPOM3BOJHAS OTHOCHUTEIBHO CBsizHOCTH (8)
npoctpancTtBa A4,(6) u V, - koBaprHaHTHas MPOU3BOIHAS OTHOCUTEIBHO CUMBOJIOB Kpucrodderns

(9). Ucromb3ys (34) u yunreBas coorHomenuneV pg ™ =0, monydum I TEH30pa SHEpTHH-

uMmnyibca (13) ypaBHeHUs ABUKEHUS
ViT* =0. (37)
B (kBa3m)uHepruanbHON cucTeMe oTcueTa JUlsl TeH30pa (29) umeem

ViT* =Vii(pc’u'u*)+V'i(pg™)=0 . (38)
Ecnu naBnenne P KOBapHaHTHO MOCTOSIHHO, TO Vi p=0 u MBI UMEEM

ViTH =Vi(pc?u'u®) = U Vi (ou') + pc®u' Viuk +c?u*u' Vip =0 (39)
VYpasHenus (39) pacnagaroTcs Ha: ypaBHEHHE HENIPEPBIBHOCTH

Vi (pul) =V, (pul) +punTj“i =V, (pul) =0, (pui)"'punrjni =0, (40)
YpaBHEHUS [BWKEHUS IUIOTHOCTA L B COOTBETCTBUU C YPaBHEHUSIMHM TI€OIE3UYECKUX

reomerpun A4,(6)
duk k m .n k m n
pd—+pF mU"U" 4+ pT “mu"u" =0 (42)
S

N YpaBHCHHA HEC)KUMACMOCTH <GKUIAKOCTH
Vip=0,p=0. (42)
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VYpaBuenus (40)-(42) mbl OyneM paccMarTpuBaTh Kak ypaBHEHHUS JBMKCHHS HCTOYHUKA,
obnajamomero  coOCTBEHHBIMH  TIPaBUTAllMOHHBIM  [OJIEM M [OJeM  HMHepuuu. B
(KBa3u)MHEPIUAILHON CUCTEME OTCYETa U IIPU YCIOBUU claboCTH moJjiel mioTHOCTh (30a) MOXKHO B
BUJIE IUIOCKUX BOJIH MHEPLIMU, HOPMUPOBAHHBIX HA €IUHUILY

v=wepliki-ot)l,  [yp*y—gdv=1, (43)
ey, =@y (Uuc?) . Torma miotHocTs (30a) M Macca HCTOYHMKA 3aMUCHIBAIOTCS KAK
1
/9=;§¢2=ﬂW*W,,UZJPJ:§dV- (44)

U3 dopmynsr (25) crmemayer, dro, B oOmIeM ciydae, MOJs HMHEpHUU 3aBHCAT oT 10TH
KOOPIHHAT

Tijk =Tijk(x’y’Z’Ct’¢l’¢2 ’¢3’ 01’ 02703)1 (45)
IIO3TOMY, B 06H_IeM cliydae, I1oJjic l// TaK >ke 3aBUcHuT OoT 10T KOOpAWHAaT
‘//:l//(x! y,Z,Ct,(Dl, ¢2 ’(037 91’ 92! 93) ' (46)

B namrem ciaydae 3D ckopocTs V,, ompenensercs yepe3 NpoCTPaHCTBEHHO-BPEMEHHBIC YTJIbI
6, 6,, 6, B coorBercTBHU ¢ popMynon
v,=c-thd,, «,pB,y.=123. (47)

BBoas HMITYJIBC MacChl U

pa = /’lva 1 (48)
NEPCIrUIICM 3aBUCHUMOCTD IT10JIA l// KakK
l//=!//(X, y,Z,Ct,(Dl, ®y P35 Pry Pas p3) . (49)

[Tone (49) conepxut BCIO MH(POPMAIUIO O TUHAMUKE HEPEISITUBUCTCKOW MacChl U, TIPU
3TOM KOOPAMHATHI X, Y,Z, ONUCHIBAIOT MOJIOKEHHE «LIEHTPA MACC» MOJIEBOTO MakeTa (KOOpIUHATY
TOYEYHOH MNpPOOHOM dYacTUIBI C Maccoil 4 ), YIJTIOBBIE KOOPAWHATHL (7, ¢, ,(; OIHCHIBAIOT
MPOCTPAaHCTBEHHOE BpallleHHe (CIHMH) MacChl [/, a KoopAawHaTel 6, 6,, 6, xapakrepusytor 3D

HMITYJIBC ¥ SHEPTUIO0 MACCHI L .
[TycTh, HampuMep, MbI ONMKCHIBAEM AMHAMUKY TOJS WHEPILUU, CBSI3aHHOTO ¢ 0€CCITMHOBOMU
HepensATUBUCTCKOM Maccoit 1 . Torna mone (49) umeet cieayronryo 3aBUCUMOCTh

v=y(X pt). (50)
Ecnu mpu JBHKEHHM MOJEBOro kKiyOka BoiHOBoe oOpazoBanue (50) (u3mensist ¢popmy)
BeZIeT ce0s Kak eMHOE 1eJI0e, TO €ro TUHAMUKA ONMCHIBAETCS YpaBHEHUEM [ aMuiIbTOHA

dy oy
—==""1+[p,H], 51
= o ot (51)
rac
ow oH oy éH
y H]=L T X (52)
X op op X
- ckoOku Ilyaccona, V=dX/dt=0H/6p , F=dp/dt=—0H/0X wu
p’Z
H=—+U(x) (53)
2u

- ramuibronnad. [lone muepuuu (50) — 3TO 0O0BEKT, KOTOPBIH CBS3aH C Maccoil 4 W,

MoI00HO Macce, COXpaHSAETCs ¢ TEUEHHEM BPEMEHH, YTO CIeAyeT U3 YPaBHEHUS HEPa3pbIBHOCTU
(40). D1oT (haKT MBI AHATUTHYCCKH 3aMUIIEM KaK
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dy o
Y _Y v H]=0, (51a)
dt ot
VYpaBHenue (51a) MOXKHO paccMaTpHBaTh Kak CBOETO POJa 3aKOH COXPAHEHUS JUIS ITOJICBOTO
KI1yOKa I10JIsl MHEPLMU [IPU €r0 JBUKEHUU BO BHELIHEM I0JI€ ¢ MOTeHIUaabHoU suepruei U(X).

[Ipeanonoxkum Tenepb, 4YTO Uil 1OJdsl WHEpUUU (43) BBINIONHSIOTCA SKCIEPUMEHTAIBHO
oOHapyxeHHbIe cooTHOIIeHUs [Imanka u DitHITeHA

w=Elh, k=plh. (54)
Torna none nnepiuu (43) npencrasiser codoi BoIHY 1e bpoitns
W, (X B1) = (270) " xp {{% —%j} (56)

rne (271) %% - HopmupoBouHBI MHONHTENb. JII06yi0 BomHOBYI0 dynkimio w(X,t) B

ypaBHeHUsAX (51) MOKHO NpeACTaBUTH B BUJIE TPOMHOIO uHTErpasia @ypne
+0o0

w(X,t) = [e(py,,(X.)dp, dp,dp,, (57)

—00

rae ¢(P,t) - amminryna Bonusl ae Bpoitns ¢ ummynscom P . Beenem GyHKIUIO

<o<p',t):c(r),t>exp{[—i%]},

toraa uaTerpai (57) 3anuirercs Kak

o a2 [ ([ PX
w(%,1)=(272) " [ p(B.t)exp {I(%j}dpx dp,dp, , (58)
I[To Teopeme Dypbe 06 oOpamenun naterpaia (58) nmeem
o(p,t) = (277) ' j w(X,t)exp {— i(%)}dx dydz. (59)

Hecnoxxno moxaszath, 4TO JUIsi MOJS HMHEPLUMH, MPEACTABICHHOrO0 uUHTErpaiom (57),
BBITIOJIHSKOTCS CIIEAYIOIIUE COOTHOLICHUS

X =R =ih—",  p®=p*=—ih—, (60)

T.C. KIIACCUYUCCKHUEC KOOPAUHATBI U UMITYJIbCbl OKA3bIBAKOTCA PAaBHBIMU ,Z[I/I(I)(i)epeHL[I/IaJ'ILHBIM

onepatopam (60). B pesynprate ans nosns uHepuuu (58) ypaBHenue ['amunbprona (51a) npuHumaer
BUJI

oy il
Y- h[w,H], (61)

SKBUBAJIEHTHBIN ypaBHeHUAM [lIpennnrepa

2 * 2
iha—l//+h—Al//—Ut//:0, ihal// —h—Aw*JrUz//*:O. (62)
ot 2u ot  2u

Koneuno, ypaBHeHus (62) conepkareiabHO OTIMYAIOTCS OT YpaBHEHUH COBpEMEHHOMU
KBaHTOBON MEXaHMKH, MOCKOJBbKY B HUX BOJHOBas (PyHKIHS — 3TO TOJE MaTepuu, B KadecTBE
KOTOPOT'O BBICTYIIAET HOPMUPOBAHHOE HA €IMHMUILY IOJIE UHEPLUUHU T'i . Hamomunwm, 4to cam D.
HIpenuHrep BHayasie paccMaTpuBail BOJTHOBYIO (YHKIIHIO B ypaBHeHUsX (62) kak mone matepun. C
HUM OBLT corjaceH A. DUHINTEHH, KOTOPBIA CUYNUTAN, YTO BOJHOBAsK (PYHKIUS — 9TO peaIbHOE TOJIE,
nmoka HewsBecTHOW mpupoxabl. [logo6Hoe mHenuwe umen JI. me bpoiinb, monarasi, 4To BOJTHOBAS
GyHKIMS TIpeACTaBIsIeT CO00OM BOJHY HEKOTOPOTO TIONs, KOTOPOE COMPOBOXKIAET JIFOOYIO
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MaTepuagbHylo dactuily. Kak Obu1o HaMM MoOKa3aHo, B MexaHUKe [lekapTa 3TUM MoJieM SIBISETCS
10JIe€ UHEPLIUH.

4. PeakTuBHOe IBHKeHHe 0€e3 0TOpAChIBAHUS MACChI

OmHUM W3 BaXKHBIX CJICACTBUH MEXaHWKH Jlexkapra SIBISIeTCS JBHKCHHE MEXaHUYECKOM
CHCTEMBI 32 CUET YNPABJICHUS BEINYMHON €€ MHEPLUUOHHON Macchl. DTO CIEAYET U3 ONpeAeICHHUs
Macchl (15), kotopas, B oOmiem cirydae, siBisercss GyHkmuei 10 nepeMeHHbIX

/,l:/,l(X, y,Z,Ct,(Dl, (02 ’¢3’ 81’ 92’ 03) ’ (63)
[ToaToMy U3 3akoHa coxpaHenus 3D nuHeitHOro UMMybca Maccol (63) crneayer
dp _ d(x#) v du
i a MV a (64

rae —Vdu/dt - nokanpHas cuiia MHEpPIUH, B KOTOPOH yckopenue d =dvV/dt moxeT ObITh
CO3[[aHO ITyTE€M YIPaBJCHUS BHYTPEHHHM BpaIllEHHEM DJIEMEHTOB, cocTaBistomux maccy r(t).

JlefcTByrOIIMM IPUOOPOM, IEMOHCTPHUPYIOIIUM TaKyl BO3MOXKHOCTb, siBisieTcs 4D rupockon [4].

B nocnengnee Bpems MOOMTENSIMU Pa3HBIX CTPaH MOMOUIbIO BHIEOKaMep ObLIO HOJIY4YEHO
OIPOMHOE KOJMYECTBO HAOJIOICHUH JIeTaoMX 00beKTOB [5], KoTophIe:

1) lmeroT pa3Mepbl OT HECKOJIBKHUX CAHTHMETPOB JI0 IECATKA METPOB.

2) ABmwxyTtcst co ckopoctsimu oT 3000 1o 10000 u 6osee km/yac [6].

3) Moryt MrHOBEHHO MEHSTh HallpaBJICHHE JIBIKCHUs Ha oOpatHoe [7].

Ot O0OBEKTHI, TOJIYYMBIINE HAa3BAaHHE «ICTAIOIINE CTPEKHU» WU «HEOECHBIE PHIOBD»,
JBYDKYTCS. HEM3BECTHBIM COBPEMEHHOI Hayke crocoOOoM, Hapyllasi XOpOIO IPOBEPEHHBIE 3aKOHbI
Mexanuk Hprotona. YacTe HabOmrogareneld OTHOCSAT 3TU OOBEKTHI K JKMBBIM cyliecTBaM. Jlpyras
YacTh CYMTAET, YTO 3TO OECHWIOTHBIE YIpaBisieMble anmnapaThl, CO3/aHHbIE WHOIJIAHETHBIM
pasyMoMm, IPOU3BOISAIINE MOHUTOPHHT 3€MIIH C IIEJIBI0 UCCICIOBAHUS COOBITHH, TPOUCXOIAIINX HA
Heil. Kak Obl TaM HHM ObUIO, HO OTCHATBHIE MaTepUallbl YETKO YKAa3bIBAIOT, YTO 3TU OOBEKTHI
JBUXKYTCS B aTMocdepe 3eMiIM U B KOCMOCE 10 3aKOHaM Oosiee oOlIeil MexaHUKH, He 0TOpachIBas
peakTuBHON Macchl. Ilo Moemy MHeHuto, Gojiee Bcero it OOBACHEHMsI UX JBHKCHUS MOAXOIUT
MexaHuka JlekapTta, KoTopas mpeacTaBisieT co0oi yeTBepToe 00001eHne Mexanuku HproToHa.
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The fourth generalization of Newton mechanics, named by author as Descartes's mechanics is considered. In such
mechanics all movements are reduced to a rotation. Such mechanics unify general relativistic Einstein's mechanics with
quantum mechanics of Schrodinger. The dominant role in Descartes's mechanic play the Ricci torsion field which are
physically interpreted as an inertia field. The space of events in the new mechanics is stratified, 10 dimensional and
possesses two metrics - the Riemannian translational metrics and the rotational metrics. The analysis of theoretical
conclusions of Descartes mechanics which are shown in experiment is carried out. It is shown that quantum mechanics
which follows from Descartes's mechanics, describes dynamics of the fields of inertia connected with any physical
object.
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O HOBOM IIPEJICTABJIEHMU CIIMHOPHOM BOJIHBI B KOHTEKCTE TEOPHU
OU3NYECKOI'O BAKYYMA

I''. unos, M.N. [TogapoBckas
Nuctutyr @uszuku Bakyyma

warpdrive09@gmail.com

IIpoBeneHo 0OOBEAMHEHHE TEOMETPO-THAPOIMHAMHUYECKOTO MPEACTABICHUS KBAaHTOBOH MEXaHHKHM C OCHOBHBIMHU
npuHounamu teopun Pusnueckoro Bakyyma. CorsacHo HOBOMY (hopmani3My CIIMHOpHAs BOJHA, XapaKTEePH3YIOmas
COCTOSTHAE MaTEpHAIbHON YaCTHIBI, MPEACTABISCT HOBBIH THII (PM3HIECKOTO OIS, KOTOPHIM SIBISIETCS TOJIE HHEPIMN
wm TopcuoHHOoe moje. C BOJHOHM accommupyeTcs aHcamMOJIb MeNbUalIInX BaKyyMHBIX BHXpeil. TopcHoHHOe moje
OTIPENETSIET COCTOSIHUE BPAIEHNS ¥ OKa3bIBACT BIMSHUE HA YaCTHILy TPy0Oi MaTepuu, BCTPOSHHYIO B BOJIHY.

OnHO#l M3 OCHOBHBIX MPOOJIEM TEOpeTHYECKOW (M3UKH SBIACTCS TMOCTpoeHue EnmHon
TEOPUU TOJIsI, KOTOpas MO3BONIMIA Obl OOBEAMHUTH KBAaHTOBYIO TEOPHUIO C OOIIeH Teopueit
OTHOCUTENbHOCTU. PemieHue 3Toi mpoOieMbl O3HAYaeT, YTO [MOJDKHBI OBbITh HAMJEHBl TakKue
MPUHIMIIAATIFHO HOBBIC YpaBHEHHUSI OOIIEH TEOpUM OTHOCUTEIBHOCTH U YPaBHEHUS KBAHTOBOM
TEOpHUH, KOTOPbIE ObI MPECTABIISAIN YaCTHBIN City4ail ypaBHeHu Enunoit reopun mosns [1], [2].

B TpamunuoHHOW HayKe W3BECTHA THAPOJMHAMUYECKAas (QOPMYJIUPOBKAa KBAHTOBOU
MEXaHHKH, B KOTOPOM HBOINIOLMS TJIOTHOCTH BEPOSTHOCTU NpPEACTaBUMa KaK TEUECHHE HEKOM
YIOPYrol CIUIOIIHOM cpeabl, obmajarouiel cnuHoMm [3]. HauOonpmmx ycrnexoB B Ppa3BUTHU
"rUIpOAMHAMHUYECKON " MOJIEIM KBAHTOBOM 3JIEKTPOAMHAMUKHK B MHTEpIpeTanuu e bpoins - boma
ynanochk goctuub B padotax I. Taxabasuwu, I1. Buscwve, I1. Xoananoa [4] — [10]. OcHOBHOM 11€/1bIO
reOMeTPO-TUAPOANHAMUUYECKOTO (dopManu3Ma, MOJAepKUBAIOLIEro moaxosa ne bpoiins - bowa,
ObLIO BU3yalbHOE MpEACTaBiICHHE MH(POPMAIUH, 3aKOIUpOBaHHON B crmuHope [laymu Y. Beiio
[PEICKA3aHO, YTO CIIMHOPHAS BOJIHA OOJIMCHA NPeOCMAsisamy HO8bll mun ¢gusuyuecko2o nois [1],
YOPaBJISIONIETO TOJIOKEHUEM YacCTUIIB, BCTPOEHHOW B BOJHY. [lpu 3TOM cnuHOpHAs BOJHA
OTIpEe/ICTISIET COCTOSIHUE BPAIEHUS Yepe3 B3aUMHO-OPTOTOHAIbHYIO TpUaay EBKIHIOBBIX BEKTOPOB
[11].

[pouenypa Takabasicu - Maodenynea [4] cBOAMT KOMIUIEKCHOe ypaBHeHue Ilaymm k
(hopMaIbHO SKBUBAJIEHTHON CUCTEME ACHUCTBUTEIBHBIX YPAaBHEHUN OTHOCUTEIIBHO JEHCTBUTEIBHBIX
byukuuii p, V, S=(h/2)c cnenyroiiero Buaa

a) YPaBHEHUIO HEMPEPHIBHOCTH

%, V] =0;
ot

0) moctynaTenbHbIM YpaBHEHUSIM Dilnepa

dv - e . =
2 —ieE+—[V,B
Mg { C[ ]}

2
+ 8508 -1 0,(00,50,8,)+0,| MNP @
uc 2up SR

4;1\/;’

[24

a,p,y...=123;

B) BpalllaTeJIbHbIM YpaBHEHUSIM biioxa uian ypaBHEHHSIM 3BOJIIOIIMHM BEKTOpa CIIMHA

d_S=i[§, §]+i[§x(6ap8“ §)] : (2)
dt e Hp
a,p,y..=1,23.

BpameHHe SABIIACTCA T'JITaBHBIM CBOIMCTBOM CIIMHOPHOTI'O T10JIA. FCOMCTpO -
THAPOAVMHAMHUYICCKOE OITMCAHUE CIITMHOPA NPHUBOANUT K BOBHUKHOBCHUIO B YPABHCHUU JIBUIKCHUSA (1)
U B YPAaBHCHHUH 3BOJIIOIOWU CIIMHA (2) BKJIaZ10B, UMCIOIUX HUCKIHOUYUTCIIbHO CIIMHOBYIO IIPUPOAY,
BJIMAHHUEC HAa ABHUXKCHUEC U CIIMH KOTOPBIX ABJIACTCA CICACTBUEM HECOAHOPOIHOCTHU PACIPCACICHHA
BCKTOpPA CIIMHA B ITPOCTPAHCTBC.

42



N3 ypaBuenwuii (1) - (2) cnenyer:

1) nocrynartenbHble ypaBHeHus (1) W BpamiarenbHble ypaBHCHHs (2) HPEACTaBISIIOT COOOU
YpaBHEHUSI IBUKEHUS 3apSXKEHHOTO «TI0JIEBOTO THPOCKOIAY;

2) W3MCHEHHE COOCTBEHHOIO MOMEHTA BpAILCHUS — CIIUHA S W U3MCHEHHE CKOPOCTH IIEHTpPa

Macc V IUIOTHOCTH L TPOUCXOOUT ITOI I[ef/'ICTBI/ICM BHEIIIHETO MAarHUTHOTO moJis B ,

3) YCKOpeHHOE JBW)KCHHE HEWTpaibHbIX dacTul (€=0) NpoHCXOAUT MojJ JAciicTBHEM
BHYTPEHHUX T[OJI€H, IOPOXKJIEHHBIX NPOCTPAHCTBEHHBIM H3MEHEHMEM CIMHA (TOf
JeCTBUEM THPOCKOMMYECKUX 3((HEKTOB) U MPU U3MEHEHUH TUIOTHOCTH P |

4) B ypaBHeHHsX (1) u (2) NOSBISIETCSI HOBASI 2UPOCKONUYECKAS CUNA

Fo = 0,(00.8,08,) @
Y TUPOCKONNYECKUI MOMEHT
E:i[gxéa(pﬁ”’ §)] (4)
Cnunosas cuna n cnuﬂogwﬁ'u v MOMeHm JIOJDKHBI ObITb MHTEPIPETHPOBAaHbl B

KOHTEKCTE CaMOJICHCTBHsI, KOTJa JaK€ B OTCYTCTBHU BHEIIHEIO0 MAarHUTHOTO TOJI WJIM HHOTO
CHJIOBOTO BIUSIHUSL W3BHE, JABI)KCHHE M OPHEHTALMS CIHHA YacTUIBl OyAyT MEHAThCA IpU
W3MEHEHUHU BEKTOpa CIIMHA OT TOYKHU K TOUKE.

TopcuoHHbIE TOJIS WM TOJS] MHEPLHUU MOPOXKACHBI KBAHTOBBIM CITMHOM WJIM KJIACCHUYECKUM
BpamenneM [12]. JleiictBue Ha (U3NYECKYI0 CHUCTEMY BHEIIHUX TOPCHOHHBIX IMOJIEH WK
TOPCUOHHOTO M3ITyYEHUS] OTpaKaeTCsi Ha U3MEHEHHH €€ CIIMHOBOM CTPYKTYpPBI, KOTOpOE, B CiIydae
OJIHOTO 3JICKTPOHA, MOXET OBITh MPEJCTABICHO MATEMAaTHYECKHU B CIIAra€MbIX THPOCKOIMMYECKON
CHWIIBI M THUPOCKOIUYECKOTO MOMEHTa. Takum oOpa3oM, COTJacHO ypasHeHnusm Taxabasuiu,
BHEIIIHUE U BHYTPEHHUE TOPCHOHHBIE TIOJISI MOTYT JIEUCTBOBATh HA CIIUH Yepe3 TMPOCKOMUYECKUM
CIIMHOBBIN MOMEHT (4).

JleiicTBrE TOPCUOHHBIX IT0JIEN U BOJH OCYILECTBIISETCS Yepe3 0co0yto cpeny — Pusuueckul
Bakyym, KOTOpBIH, COTJIACHO T'€OMETPO-THAPOJUHAMUYECKOMY MPEACTABICHUIO, SBISETCS
pacciIoeHHBIM MHOToO0OpasueM reomeTpun AbcomtotHoro [lapamnenusma, BKIIOUaromeld B
CTPYKTYpY MPOCTPAHCTBA YTIIOBbIE KOOpAUHATHL. [10100HO TOMY, Kak MaCCHUBHBIA OOBEKT B JAHHOM
MeCTe M B JIaHHO€ BpPEMSI HMCKPHUBISET BOKPYT ce0s T€OMETPUIO MPOCTPAHCTBA COOBITHH, Tak
COOCTBEHHOE BpAaIllCHHE MAaTepPHATLHOTO OOBEKTa BBI3BIBAET KPYUYEHHE IMPOCTPAHCTBA COOBITHI
T€OMETPUHU, BKIIIOYAIOMICH TMMOAMPOCTPAHCTBO BpallaTeIbHbIX KoopauHat. Jlrobast wmatepus,
Bpalasch, 3akpyuuBaeT ynpyryio Tkadb (IIpoctpancTtBo) Bakyyma, BHE 3aBHCHMOCTH OT TOTO,
o0J1azjaeT OHa MacCOi WX HET.

HecomHeHHO, omMcaHuWe MaTepuu IOJHKHO BKJIIOYAaTh B ce0s BBENEHHUE BHYTPEHHETO
MOAMPOCTPAHCTBA  BpalIaTEIbHBIX KOOpPAMHAT. [ '€OMEeTpo-THAPOAMHAMUYECKUN  (HOpMaTTU3M
MO3BOJIsIET mNpencTtaButh crnuHop Ilaynm B koopauHarax cios, B yrjiax Oinepa. CnuHOp
OTIpeIeIsIeT COCTOSIHUE BPAIICHHS Yepe3 B3aUMHO OPTOTOHAJBHBIN HA0Op €BKIUIOBBIX BEKTOPOB,
TpUaxy €;, OPUEHTAIWs WM BpAlIEHHE KOTOPOH OTHOCHTEIBHO HEMOABMXKHON HHEPIHAIBHOMN
CHCTEMBI OTCYUETA €; 3aJaeTCsi C IMOMOLIBIO YIIOB OJilepa, T.e. ¢ INOMOLIbIO BBEIEHHS B
paccCMOTpEeHHE BHYTPEHHErO0 MOJNPOCTPAHCTBAa BpallaTelbHBIX KoopauHat. W3 teopum
®usnyeckoro Bakyyma MOXHO cA€naTh CIEAYIOIINE OCHOBHBIE BHIBOIBI:

e CnuHOpHAas BOJHA, COMPOBOXKIAIOIIAS YaCTHUILY, TPEJICTABISIET COO0H HOBBIN THI (PU3NUECKOTO
MoJIsl, KOTOPOE CIOCOOHO BBI3BIBATH BIUSHHUE HA YACTHUIly MaTepUM, JBIDKYIIYIOCS B €€
npenenaax. ITUM TOJIeM SBISIETCS ToJie KPydeHHs WM TOpcuoHHOe Tonie. [logoOHas TpakToBKa
BOJIHOBOU ()YHKITMH SIBJISIETCS MPSMBIM CIIEACTBHEM T'€OMETPHUUIECKOTO MPEACTABICHUS TEH30pa
SHEPTUHM-UMIYJIbCca MaTepuu [l] W TeoMeTpHU4ecKoro MPEACTaBICHUs CIUHOPHOW BOJIHBI,
conpoBoxaatonieil cnuHupyomyto yvactuny [13]. CornmacHo ocHoBaM Teopuu DU3NYECKOTO
Bakyyma, pacripefenenne u IBHKEHHE MacC MPUOOPETAET TEOMETPUICCKYIO PUPOTY, SIBISSACH
(hopMoii cyliecTBOBaHUSI MPOCTPAHCTBEHHOTO - BPEMEHHOTO KOHTHHYYMa
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r7ie TEH30p jlk — eCThb FeOMEeTPUYECKHil 00pa3 moJielt HHePIUU HIIM TOPCUOHHBIX MOJIEH.

e C BONHOW accomuHMpyercss aHcamMOidb pealbHbIX CIMHUPYIOIIMX 4YacTUl, Habopa
OPUEHTUPOBAHHBIX TOUEK GAKYYMHOU JHCUOKOCMU, 6AKYYMHBIX GUXpel, TPOCTPAHCTBEHHOE

pacrpejielicHiue KOTOPBIX 3aaETCsl BBIPAKEHHEM P = W/ |/ .

e CornacHo noxxony ne bpoiis — boma, B npupose MOryT CyIIECTBOBaTb TaK Ha3bIBAEMBIC
nycteie BonHbI [14], [15], KOoTOpBIM COOTBETCTBYeT BOJHOBas (YHKUUS 1P, He Hecyuwjas
sHepeuio u umnyivc. IlonoOHas kapTUHA MaTEMaTHYECKU COOTBETCTBYET TOPCHOHHOMY IIOJIIO,
He MPUBSA3aHHOMY K YacTuue rpyooil Matepuu.

e B MexaHuke YCKOpEHHBIX CHUCTEM OTCYETa TOPCHOHHBIE IOJIS MPOSBISIOT ceOs 4epe3 CHIIbI
MHEpUMH (MX M3BECTHO YETHIPE THUIA), IPUYEM B HMHEPLHUAIBHBIX CHCTEMax OTCUETA CHJIBI
WHEpLUUN DPaBHbl HYJIIO, a TOPCUOHHBIE MO (MOJII HMHEPLMH) OTIMYHBI OT HYyJsd, T.C.
OKa3bIBAlOTCSl CBOET0 POJA «CKPBITBIMHM IapaMETpaMu», YIOBJIETBOPSIOLUIMMH YpPaBHEHUSIM
KBaHTOBOH TEOPHH.

e Bosnna ae bpoiisi B ypaBHEHMSIX KBAaHTOBOM TEOPHUU OKa3bIBA€TCS HOPMUPOBAHHBIM Ha
€IMHUIlY TOJEM WHEpPLUHU, CBSA3AHHBIM C JIIOOBIM (PU3NYECKUM OOBEKTOM, YTO O3HAYaeT
BO3BpAaT B KBAHTOBOI T€OpUH K 0OPa3HOMY MBILIUIEHUIO.
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The geometro - hydrodynamical presentation of quantum mechanics were unified with the fundamental physical
vacuum law. The idea of new formalism to assume that the spinor wave as defining a state of the particle represents a
new type of physical field — the torsion field. The ensemble of vacuum vortices is associated with the wave. The torsion
field defines a state of rotation and exerts an influence on the particle moving within it.
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MEXAHU3MBI TIOACO3HAHUA U TAMSTU B TTIOJIEBOM KOHIEITLIMU MEXAHU3MA
CO3HAHUA

A.B. bo6pos
'Oy BIIO Openl TY

drobser@yandex.ru

B cratee moka3aHo, 9TO BCE MPOSIBICHUS IICHXUIECKON AEATEIHPHOCTH Y€JIOBEKa (CO3HAHUS, MTOJCO3HAHUS, MBIIIJICHUS,
MaMATH, SMONWH, M APYTUX) OCYIIECTBIACT Heknil "bmokommbprorep co3HaHusA". Ponb MOICO3HAHUS W TAMSTH U
BeimonHseT "[Iporeccop'- moaeBoit MEXaHU3M MTOICO3HAHUS U IIAMATH, KOTOPHIH 00NagaeT CBOWCTBOM CBEPXOBICTPOIt
00paboTKM HeorpaHMYEeHHOTO KoimdecTBa MH(popmarmm. Llens HacTosmed pabOTBI — IMOKa3aTh, YTO MEXaHU3MBI
MOJICO3HAHUSI W TAMITH HMEIOT MAaTepHalbHYI0O NPHPOLY M OCHOBaHBI  Ha (U3HOJOTHYECKHX NPHUHIUNAX
(YHKIIMOHNPOBAHUS KIETOK U KJICTOUHBIX CHCTEM.

BBenenne

B nacrosieli paboTe npuBeaeHb! pe3yabTaThl JaJIbHEUIIETO Pa3BUTHS KOHLIETILIUY MTOJIEBBIX
MEXaHU3MOB IOJICO3HAHUSA W NaMSATH, OCHOBAHHOW Ha NPEJICTAaBICHUU O CYIIECTBOBAaHUU ABYX
ypOBHEW 00pabOTKH HH(POPMAITUH — TTOJIEBOTO U KIETOYHOTO.

B npennoxxennoir Hamu B 2007 rony "[loneBoil koHLenuuu MexaHu3mMoB co3Hanus" [1] Bce
IIPOSABJICHUS ICUXUYECKOU IEATEIIbHOCTH YEI0BEKAa — CO3HAHUE, [10/ICO3HAHUE, MBIIIJIEHUE, MaMATh
U T.JI., OCYILIECTBJISIOTCS HA JABYX YPOBHSIX HEKOTO ycTpoiicTBa - "buokommbrotepa co3Hanus" (bK),
B KoTOopoM poib IIponeccopa oTBoauiack MeXaHHW3My IOCO3HaHUsA, 00JalaroleMy CBOWCTBOM
HEOTPaHUUYEHHOM 10 00BbEMY CBEPXOBICTPOI 00pabOTKH HHPOPMAITHH.

Oynkunn bK peanusyrorcs npu  ydacTHHM NPOLECCOB JBYX THIIOB — MEXKKIECTOYHBIX U
MOJIEBBIX B3aUMOJCIHCTBUI. Oyuknuonuposanue Ilpoueccopa (MexaHu3ma MOACO3HAHUS)
OCYILIECTBIISIETCSI Ha II0JIEBOM YpOBHE. MexaHM3M I10JICO3HAHUSl OXBAaTbIBA€T aCCOLIMATHBHBIE
o0JacTl KOpbI TOJOBHOTO MO3Ta, COAepXkallde HeHporivaibHble KOMILUIEKCHI, 00pa3yeMble
rpynnaMy INIHaJbHBIX KIETOK-CAaTeJIIMTOB — OJUTOI€HIPOLIUTAMH.

Ilenp Hacrosimiel paboThl — MOKa3aTh, YTO B OTJIMYME OT JYLIH, MECTONOJIOXKEHUE,
CTPYKTypa M YCTPOMCTBO KOTOPOW HUKOIJA M HUKEM HKCIEPUMEHTAJIbHO OIpE/AeseHbl HE ObLIH,
MEXaHU3Mbl TIOJICO3HAHMUS W TMaMITH HMEIT MaTepHAIbHYIO NPUPOAY M OCHOBaHbl  Ha
(U3HONIOrMYECKUX MPUHIUIIAX (PYHKIMOHUPOBAHUS KIETOK U KJIETOYHBIX CHCTEM.

Pa3BuTHe KOHIENIMHU CYIIECTBEHHO MPOJBUHYJIOCH MOCIE OOOCHOBAHMS CYIIECTBOBAHUS
BTOpOro, Onu3kojelcTBytomero tmnosneBoro ¢akropa — COOCTBEHHBIX CIHMHOBBIX —IOJIEH
MarepuaibHbIX 006ekToB [2], [3].

Hwxke mnokazaHo, 4TO MeXaHHW3M NaMSATH, OCHOBAHHBIA Ha CHEIU(PUYECKOM CBOMICTBE
[VIMAJIBHBIX KJIETOK-CATENIUTOB, BXOSALIMX B COCTAB HEHWPOrIUaIbHBIX KOMIUIEKCOB, OPTaHUYECKH
BIIMCaH B MEXAaHU3M I10/ICO3HAHUS.

O HezaBUCHMOM CyILIECTBOBaHUH MEXaHMU3Ma IOJCO3HAHUS CBUJCTEIBCTBYIOT
MHOT'OYHCJICHHBIE TIPUMEpPHI, OCHOBAHHbBIE HA pe3yJIbTaTax HccleA0BaHUs (PEHOMEHA KIMHUYECKON
CMEPTH, IIPU KOTOPOW BCE NPU3HAKU IPOLECCOB KU3ZHEACITEIBHOCTH OpPraHM3Ma — IOKa3aTeln
ANEKTPUYECKON aKTUBHOCTH Ha MOBEPXHOCTU KOPHI TOI0BHOTO Mo3sra (D31, pabora cepaua (OKI')
U JbIXaHMs),  peQUIEeKTOpHBIE pEaKUUU OTCYTCTBYIOT.  OjHaKo, COIJIAaCHO  IOKa3aHWUAIM
PE€aHNMHPOBAHHBIX, B COCTOSIHUM KJIMHUYECKON CMEPTH OHHU "CIIBIIAIN" Pa3sroBOPhl OKPYKaBIIMX
X BpaueH, "Bumenu" BCE, UTO MPOUCXOIUIO BOKPYT HUX, U JaKe HAMOMUHAIOT, Kyaa yOpamu
3yOHO mpoTe3.

1. Mexanu3mMbl M NaMSATH WU TOJCO3HAHHWSI — HAJABOJHAS 4YaCTh aiicOepra NCUXMUYECKO
AeSITeJIbHOCTH
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Bech MaccuB pe3ysbTaToB MCCIIENOBAHMM B MPOIUIOM CTOJETHH (DEHOMEHOB MaMsITH U
CO3HaHMS — ATO HAJBOJHAS YacTh aiicOepra MCUXUYECKOW AesITeNbHOCTH. ECTeCTBEHHO, UTO, HE
MOZ03pEBasi O CYIIECTBOBAHUHU €T0 MOJICBOW — "MOABOAHON" — YacTH, MICUXO(U3UOJIOTHS HE MOTJIa
(u He cMmoxkeT!) OOBSICHUTh CBOWMCTBA HEOTPAHUYCHHOTO 00beMa U OBICTPOJICHCTBUS MEXaHU3MOB
3TUX (eHOoMeHOB. MIHTEepecHO OTMETHUTh, YTO caMa MCUXO(PHU3HOJIOTHs HapaboTana yxe Hemaioe
KOJIMYECTBO JOKA3aTENbCTB CYIIECTBOBAHMUS WX IIOJIEBOTO YPOBHS, TIIATEIBHO CKPHITOTO B
"moaBoaHON" yacTu alicoepra. Bce oHM OTpakeHBI B TYMMKOBBIX KOJITU3HMSIX MHOTHX KOHIICTIIIHH.

1.1. MexaHu3Mbl NaMsITH — ypoBeHb Havayia XXI cTojieTus

PaccmoTpenne MexaHM3MOB MaMATH LEIeCO00pa3HO HayaTh C OIEHKH CYIIECTBYIOLIHX
nmpobjieM B 3TOW oOsacTu Beaymiero HaydHoro corpyaHuka WMuctutyra Ilcmxomormm PAH,
nokropa Hayk T.H. I'peuenko. Hwke mpuBeneHbl KpaTkue BbLACPKKH U3 e€ paboTsl "Konnenuun
namstu" [4].

Konyenyusa epemennou opeanuzayuu namvamu. Ilpennonaraercs, 4ro ciaej MaMsiTH B CBOEM
CTAHOBJICHMM MPOXOJUT JiBa JTala — KPAaTKOBPEMEHHOM M  JOJTOBPEMEHHOW IMaMSTH.
DU3MOJIOTUYECKUM MEXaHU3M O00pa3oBaHUs Cjiela B KPAaTKOBPEMEHHOW NaMATH OCHOBaH Ha
peBepOepany 3IEKTPUUECKON aKTUBHOCTH HEHPOHOB MO 3aMKHYTHIM IiensiMm. [losTtomy crems
NaMATH JOJDKHBI (DM3UYECKH Pa3pyILIUTBCS W TaMATh HEOOpaTHMMO HCYE3HYTh, €CIIM BBI3BATh
aMHE3UI0 JI0 3aBEepLICHUs] CTaauu KoHconupauuu. OJHAKO clelbl NaMATH CIOHTAHHO
BoccTraHaBiuBaioTcs. CrenoBarenbHO, NPUYMHOW aMHE3MH MOXET ObITh He (usnyeckoe
YHUUYTOKEHHE, a BPEMEHHOE TMOJABJICHUE DSHTPAMM, UYmMO HNPOMUBOPEUaAm  UCXOOHBIM
npeocmaenenusim (BbiieneHo aBropom, A.B.).

Konyenyusa cocmosinuii namsamu. 11aMsATh BBICTYNA€T KaK €JUHOE CBOMCTBO U HE JEIUTCS Ha
KPaTKOBPEMEHHYIO U JOJTOBpeMeHHYI0. [laMsaTh cymiecTByer B akTMBHOW (opme, roTOBOM K
pealiv3allii B JAaHHBII MOMEHT BPEMEHHM, W TMACCHUBHOW (JJATEHTHOI) — HE TOTOBOW K
HENOCPEACTBEHHOMY BOCIIPOM3BEICHHUIO. AKTUBHAs MaMATh — COBOKYIIHOCTh aKTHBHBIX 3HIPAMM.
Perporpagnas aMHe3usi BOBHUKAET TOJIBKO JJIL SHIPAMM, HaXOISAIIMXCS B aKTUBHOM COCTOSIHUU B
MOMEHT IPUMEHEHUsl 3JeKTpolioka. HoBble cielnbl mamMsaTH MOTYT IOCTYNaTh B aKTMBHOM WJIU
HEaKTHUBHOM COCTOSIHMH, YTO IPOTHBOPEUYUT BPEMEHHOIN KOHLENIUH. Mexanusm odcuenenus cneoa
npu nepexooe u3 1ameHmHou Gopmvl 8 akmueHyio ne uzgecmer (BoijeaeHo aBTopom, A.B.).

Konyenyus pacnpedenennocmu namamu. B onbITax ¢ 3KCTUPMALUIMA PA3IMYHBIX YYACTKOB
MoO3ra M0Ka3aHO y4acTHE Pa3HbIX CTPYKTYp B KpaTKOBPEMEHHOM mamsTH. [laxke mpu sKcTHpHanuu
3HAYUTENbHBIX YYaCTKOB MO3ra OOy4eHHE MPOMCXOAWIO, a MaMATh Hapyllalach OTHOCHTEIHHO
Mmaino. U3 pabot V. Ilendpunna u A. Ilepo (1969) uzBectHo, 4TO ynaieHue oOJACTH KOPBI, MPU
CTUMYJISIIUM KOTOPOHM y JIOAEH pa3BUBAJINCH ONpPEACICHHBIE BOCIIOMHUHAHUS, HE OTPAa)KaeTcsl Ha
BO3MO>XHOCTH BBI3BIBAaTh T€ )K€ CaMmble BOCIIOMHHAHMS pa3Apa)X€HHEM ApPYyroro myHkra kopsl. K.
Jlemwyn npUIIeN K BBIBOAY O TOM, YTO "IIaMSATH HUTJE HET, HO B TO K€ BpeMs OHa Bcrony'. MoowcHo
npeocmasums, Ymo cied namsmu pacnpeoenen no pasHblM HetpoOHaM, HAX0OAWUMCS 8 PA3TUYHbIX
CMPYKMYpax, u e20 He603MOICHO NoIHOCHbI0 "uszvams” (BbIIEIeHO aBTOpOM, A.B.).

[TokazaHo, YTO CTUMYJSALUSA JIIOOOTO MyHKTa MO3ra (3a MCKIIOYEHHUEM MO3)K€YKa) MOXKET
IIPUMEHSTBCSI B KayeCTBE YCIOBHOIO pasapaxeHus. ClenoBaTenbHO, HE3aBUCUMO OT TOro, Ize
HaXOJUTCSl TOABEPralOUINiiCs CTUMYISLMUU 3JIEMEHT, JAOCTYIl K JPYIMM CTUMYJIHUPYEMbIM
CTPYKTYypaM MO3Ta OTKDBIT. Bo3modicHO, cyujecmayem YHUBEPCANbHBIU OUONOSUYECKUTI MEXAHU3M,
00veQuHAlOWUIL 084  COObLIMUA,  NONAOAIOWUX 68  OONYCMUMbILL — UHMEPBANl  B8PEeMEeHU.
DKCcnepumeHmanbHo NnOOMEepAHcOeHo npedcmasienue O MOM, 4mo cled NaMAmu He umeem
onpeoeneHHOU TOKANU3AYUU, a CHUMbIBAENICSL C HEeUPOHO8 PA3HLIX CMPYKMYP M032d 8 3A8UCUMOCTNU
om obcmosmenvcms. akmoi, NOIYUEHHbIE 8 ONLIMAX, YKA3bIEAIOM HA NPUHYUN PACHPEOeNEHHOCMU
IHESPAMMbL KAK HA 0CHO8Y opeanuzayuu navsamu. (Beineneno asropom, A.B.).

3aknouenue. Hu oouna u3 cywecmeyiowux KOHYenyuil He npemeHoyem u He MOodcem
paccmampusamvcsi Kak 3aKoHYyeHHas meopus namamu. VI IpuyruHbl TOHSITHBI — CIMIIKOM MHOTHE
SBJICHUS OCTAlOTCS 3a MpejeaMu BO3MOXHOCTEH INpencTaBieHHbIX KoHueniuii! Camas Oosnblias
npo0GieMa 3aKJII04aeTcsl He B TOM, CYLIECTBYET JIM MaMsITh KpATKOBPEMEHHAs MU JOJITOBPEMEHHAs,
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3aHATA €€ OCYIIECTBJICHHEM OJIHA WIH HECKOJIBKO CHCTEM, AOMUHHUDPYET MpOLELypHas WIN
JeKJIapaTUBHAs TMaMsATh— a B TOM, Kak uH(pOpMalMs, XpaHHMas B pa3HBIX CHCTEMax,
UHTETPUPYETCS TakKUM 00pa3oM, YTO OHA MOXKET BOCIPOM3BOJIUTBHCS M OKa3bIBaTh BIMSHUE Ha
IEATeNbHOCTD, Aejas ee Oojee rMOKOMH, mepecTpauBacéMoi B COOTBETCTBUU C CUTyauueil. Ycumus
uccienoBarenel cpokycupoBaHbl Ha pEUIEHMHM MpoOJeMbl XpaHEHUs B Ooiblleil mepe 1o
CPaBHECHHIO C BOCIPOU3BEICHUEM IO TOW IPUYMHE, YTO Hem HUKAKUX 2UNOme3 O MOM, Kak
nogedenueckue omeemsvl UCnoIb3yiom coxpanennvle snanus (Bpiieneno asropom, Ab).

WNtak, HECMOTpsS Ha OTrPOMHBIM, HECOMHEHHO IIOJIC3HbIH, HapaOOTaHHBI MaTepual,
HEHpOPU3HOIOrUsa MO-NIPEKHEMY OCTAETCS HAa HCXOAHOM MO3UIMH, OyAydd HE B COCTOSIHUU
O0BSICHUTh MeXaHu3M (peHomeHa namsaTi. Konuenuuu cMeHsu apyr apyra. lHorna onu BOupanu
B ce0s MmpennecTByolmre HapaboTKH, HHOTIa MX oTBepraiu. Ho Bce oHM, 1O CyIIecTBY, 00XOIHIN
CTOPOHOM U HHUKAK HEe OOBSICHAIM NapaJoKCAIbHOCTh OCHOBHBIX CBOMCTB IMaMATH U CO3HAHUS — UX
OBICTpOJICIICTBHE U HMYEM HE OTPaHUYCHHBIH 00beM coxpaHeHHOW mMH(opmanuu. Ho uro camoe
IJIABHOE, UX MEXAaHU3M IaMATH HE BIMCHIBAICS KaK €IMHOE LIEJIO€ B MEXaHW3M HMHTEIPATHBHON
JESTeIbHOCTH TOJIOBHOTO MO3ra, OO0ECHEUMBAIOUIMA BCE MPOSBICHUSA ICUXUYECKON (YHKIHUU
4eJI0BEKa — OCO3HAHUE, OLIYLICHUE, BOCIPUATHE, YyBCTBA, MBIIIJICHUE, TBOPYECTBO, HHTYULIMIO U
T.J.

1.2. PenepHble yCTAHOBKHU

O06 00BbEMHOM M CKOPOCTHOM IMapaMeTpax, XapaKTepu3yIomux (peHOMEH MaMsATH, MOXHO
CYIUTB 110 IPUBEIEHHBIM HIXKE 31M304aM, 03By4eHHbIM B CMU u HuTtepHeTe.

1. Kenmuna 3z Uuaun Makyranu [[PBU copeBHOBajnach ¢ KOMIBIOTEPOM B M3BJICUYEHUU
KOpHeW u3 yucen. OHa MTHOBEHHO WM3BJIEKalla KOPHU O-U CTENEHU M3 9-3HAYHBIX YHUCEN, YTO,
OJIHAaKO, HE CBUJETEIHCTBOBAIO O €€ OOILEM ypOBHE MHTEUIEKTA: OHA JBaXK/bl IpoBalWjIach Ha
POMEKYTOYHOM JK3aMEHE Ha CTereHb Oakanaspa [5].

B mepBoii TOJOBHHE BOCBMHUAECATHIX  TOJOB B CpPEACTBaX MAacCOBOW HWH(OpPMALUU
MOSIBUIIOCH coobrieHue "JKenwuna-komnvromep" ManorpamoTHas KeHIIUHA U3 VHIUU 110 ©IMEHHU
lakyHTana JleBu BbIUKCIMIA C TOUHOCTHIO 10 €IUHUIIBI KOPEHb JABaJLaTh TPEThEH CTENEeHU U3
JBYXCOT OJIHOTO pa3psAIHOro 4ucia, onepenus Ha aecath cekyHa FOHMBAK 1108 — ogun cambix
cinoxHbIX komnbioTepoB CIIA. TIpu stom IllakynTana JleBu yTBepkiana, 4TO HE 3HAeT, KaK OHa
3TO nenaet. [6]"

J171s BHIIOJTHEHUS 3a/]a4 C BBIUMCIIEHUEM KOPHS IBaJILIaTh TPEThEN CTENEHU HE CYLIECTBYET
IPOCTOM — Ha YPOBHE CpEIHEH IIKOJbI aJrOpUTM, MOJOOHBIA AITOPUTMY BBIYHMCIECHUS KOPHS
kBajgpaTHoro. I[lo MHEHMIO CHENMATUCTOB, pELIEHUE 3aJaud HEBO3MOXXHO 0€3 NpHUMEHEHUs
CIEMAIBHBIX METOJI0B WJIM COBPEMEHHON TEXHUKH.
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Puc. 1. Hlakyurana [PBu

Ho manorpamoTHas >K€HIIMHA O METOJaX PelIeHUs 3aJauu IMyTeM Jorapu(GMUpOBaHUS UIU
pa3oKEeHUs Yuclia B ps 3HATh HE Morya. Takum 00pa3oM, Ha OCHOBAaHHH OOBEKTHBHBIX (DaKTOB,
MOATBEP)KIaEMBIX CaMOW  yYacTHHUIEH OJKCIepUMEHTa, HeO0OXOJAWMO TMpHU3HATH, YTO B
paccMaTpuBaeMOM Ciy4yae CJIOXKHEWIash 3ajlada BBIMOJHSAJIACh HAa YPOBHE IIOJCO3HAHUA, C
MPUMEHEHHEM He U3BECTHBIX MO CBOEH MPUPOJIE BHIYUCIUTENBHBIX CPEACTB U HEKUX HEM3BECTHBIX
METO/IOB, HE OCHOBAaHHBIX Ha COBPEMEHHBIX HAYUHBIX MPEJCTaBICHUAX. Bo BpeMs pemieHus 3Toi
3aJ1ayM, KpOMe MPoIlecca MBIIIIEHUS, HEOOXOUMbI ObLTH MHOTOYHCICHHBIE O0paIeHs K TTaMsTH,
COXpaHEHHE U M3BIIEUeHUE OECKOHEUHO OONBIIOT0 00bheMa I poBoil nHGopMaru. MpInuieHue u
naMsTh pabOTaIl COBMECTHO ¢ OECUMCIICHHBIM YHCIIOM NEPEKIIIOUEHUH.

2. Jluxtop YuWKamBWIA JIETKO BBIYUCISET, CKOJBKO CIIOB M OYKB TPOU3HECEHO 3a
OTIpeIeNICHHBIN MPOMEKYTOK BpeMEHHU. bbUT MOCTaBIeH KOHTPOIBHBIN SKCIIEPUMEHT, KOTa AUKTOP
KOMMEHTUpOBal (yTOONbHBIM Mard. TpeboBajoch IMMOJACYUTATH YHUCIO CJIOB H  OYKB,
MPOU3HECEHHBIX UM. OTBET MocieaoBal, Kak TOJIbKO TUKTOp 3akoHumi: 17427 O6yks, 1835 cnos, a
Ha MPOBEPKY 1O MAarHUTO(POHHOM 3aITUCH YIIIJIO HECKOJIBKO YacoB. OTBET OBbUT MpaBUIILHBIH [6].

3. Corpynnuk EBpomneiickoro meHTpa aToOMHbIX HcclieqoBaHUW YunbaMm KiailH moMHHUT
tabmuiry ymHoxkerus 1o 100000, kBagparsl urcen g0 150 u Bce mpocteie uncia no 10000. On
HEOJIHOKPATHO MPHCYTCTBOBAJ MpPH HCIBITAHUU KOMITBIOTEPOB OpuTaHckux QupM. OmgHAKIBI
MAIlIMHE J1ajy 3aJJaHie U3BJI€Yb KOPEHb KBaJAPATHBIM U3 yucaa 555555555555. Tloka nmporpaMmuct
BBOAMI 3a7ianue, Knalin ckazain: «745356». [lo3aqnee mammHa gana otBeT: 745355,9924 [6].

1.3. Ilouck aJbTePHATUBHBIX PelICHUH

LK. AHOXHMH TOBODUT: “...npoyecc, NO3601AIOWUL U3GTEKAMb U3 NAMAMU 8 00U
MUNTUCEKYHObL  Yelble Kapmumsl, 00pazvl U BOCNOMUHAHUSA, OO0NNHCEH Oblmb UCKIIOYUMETLHO
OblCmpbIM ... DMom npoyecc uzeieyeHuss u3 namamu A6aemcs ewe Ooiee nopazumenbHbiM, eciu
8CNOMHUMb, C KAKOU J1Ie2KOCMbIO OH eXHCeCeKyYHOHO U 6e30UUb0YHO nomo2aem NPUuHsIms HYHCHOe
pewenue. Obpamum 6HUMAHUeE, C KAKOU 1€2KOCMbIO Mbl U36leKaeM U3 NaMAMU camble MoHyauuiue
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HIOAHCHI Hauell MbICIU, PA32080pa U 8Ce20 MO20, YMo ObLI0 HAKONJIEHO 3 6CI0 HAULY HCU3Hb... [T]
(Boigeneno aBt., A.B.)".

Ecnu mpoGnema obecrieueHus cBepXOBICTpOil 00pab0TKu MH(OpPMAIIUK SBIISIACH BEAYIICH
TEMOH NpU CO3AAHUU KOHLEMIMH HHTETPATUBHOM (PYHKIUU HEWpOHa, AJS PEHICHUS KOTOPOH
AHOXMHY HpPHIUIOCh HOCTYJIMPOBATh CYIIECTBOBAHWE HEKHUX CBEPXOBICTPBIX (DEPMEHTATHBHBIX
peakuuii, TO CErojHs 3Ta MpodjemMa MO0 IPUYMHE OTCYTCTBUS BHUIUMBIX pEalbHBIX IYTEH ee
peLeHtsl IPOCTO UTHOPUPYETCS B HAJEK/E Ha Oyayllee HEOXKUTAHHOE [TPOCBETICHHE.

[Tporeccel, cBI3aHHBIE C COXPAaHEHUEM CIIEJIOB MaMsATH, (POPMHPOBAHNEM KPATKOCPOUHOM U
JOJITOCPOYHOM MAaMATH, YraCaHWEM M CaMOBOCCTAHOBIJIEHHEM, DPACIIPENICIEHUEM B CTPYKTypax
TOJIOBHOT'O MO3ra, Ha MPOTSHKEHUU UIMTENIBHOTO BPEMEHM HMCCIIEIOBATIUCHh B PAMKAX Pa3IMYHbIX
KOHLENIMI BO BPEMEHHOM HHTEpPBAJIE OT CEKYHJbl M Bbllle. MexXay TeM, peajabHble IPOLECCHI,
HalpaBJICHHbIE HA COXpaHeHHEe HH(OpPMalUM M €€ W3BJICYEHHE, OTHOCATCA K BPEMEHHBIM
MHTEpBAJIaM B 00JaCTH OT HECKOJIBKMX MUJUIMCEKYHJ U MeHee. M3yueHne MeXaHu3MOB CO3IaHUs
CIIEIOB NaMATH W UX YyracaHuss B peQUIEKTOPHBIX pEaKLUUsAX HE MOIVIO CIIOCOOCTBOBAThH
IIPOJBMKEHUIO B PACKPBITUM MEXaHHW3Ma Hepa3pyllaeMOl JOJrOBPEMEHHOW MaMsITH, OHO TOJIBKO
YBEJIO B CTOPOHY OT PELICHMsI ITOH MpOoOaeMbl. YXO OT MCCIEI0BAHUS IPUOPUTETHON NPOOIIEMBI
MPUPOJBI OBICTPOACHCTBHS, TpeOOBaBIIEH 00S3aTEIBHOTO PEIICHHUS IS PACKPBITUS MEXaHU3Ma
NaMsTH, SBJISETCS U CEroJHs OJHOM M3 IVIABHBIX NPHYMH OTCYTCTBHS 3HAUHMMBIX pE3yJIbTaTOB B
0OBSICHEHUH MTPUPOJIBI ATOTO (PEeHOMEHA.

Bropoii npuunMHONM cTarHauMu SBWJIOCH H3y4eHHE MEXaHM3Ma IaMSATH B OTPbIBE OT
nporeccoB MpiieHus. CornacHo AHOXHMHY, (YHKIUS TaMATH HEMOCPEICTBEHHO BIHMCAHA B
MHTETPaTUBHYIO (QYHKIIMIO HEHpOHa B KauecTBe aTpuOyTa nociueaneit. [Iporecc HakomaeHus onbiTa
SBIISIETCS COCTABHOW YaCThIO MPOIIECCOB, CBA3aHHBIX C CHHTE30M HH(OpMAIMH, OCTYNAIOMIeH 10
apdepeHTHBIM KaHajJaM Yepe3 CUHAICHI Ha JICHIPUTAX U COME KIICTKH.

[Tamarts, cunrtaer I1.K. AHOXMH, OJDKHA paccMaTpUBaTHCA TOJIBKO HA OCHOBE CHCTEMHOTO
nojaxoxaa: "... cyllecTByroLIasi B HEHPO(PU3UOIOTMM TEHJEHIMS W3ydaThb M paccMaTpUBaTh TaKue
KOMIIOHEHTHI adepeHTHOro cuHTE3a, Kak MaMsTh,.. B KaueCTBE OTJENBHBIX, CaMOJIOBIICIOMINX
npobnem, HeBepHa U Manod(pdekTuBHa... B3stas B oTaenpHOocTH, cama 1o cebe, Kak
camoJIOBJICIOIasl IpobjieMa, OHAa YK€ I0Kaszaja, YTO MOJKET IOBECTH MBICIIb HCCIIEOBaTes B
Apyryo cTopony... IlomaBnsromiee OONBIIMHCTBO HccieqoBaTesell MpoOJIeMbl MaMsATH Bce
BHUMaHHE COCPENOTAuYMBAIOT HA MOMEHTE (UKCALUU MEPENKHUTOr0 OMbITA... ITO, HECOMHEHHO,
Ba)XKHas CTOPOHA MaMSTH, HO COBCEM IO-APYrOMY BBIIJIIMT BECh BOIPOC O HEHM, KaK TOJBKO MbI
OyneM ee paccMaTpuBaTh KaK OOUH U3 KOMNOHEHMOS, OP2aHUYeCKU 6KIIOYEHHbIX 6 Npodaemy
npunamus peweHus. 3Aech cpa3y XKe LEHTP COObITMH mepeMelnaeTcs ¢ (UKCAllMu OINbITa Ha
JUHAMHYECKOE H3BJIEUEHUE OTOro onbiTa... COBEpUIEHHO OYEBUAHO, YTO ... UyJAECHas
CcnocoOHOCMb TAMSTH OBITh TOTOBOU €XKECEKYHIHO 0moams, 4mo Obllo HAKONIEHO 3 MHO20 Jiem,

. He Modicem Oblmb U3yYeHa uHave, KaK Ha OCHO8E NOJHO20 KOHMAKMA U 63auUMOO0eucmeus 6cex
KoMnonenmos agppepenmnoeo cunmesa (Beineneno ast., A.B.)" [7].

3/1ech Havajg0 OCHOBHBIX, HEMOABEMHBIX JUIsi AHOXHMHA TPYIHOCTEH: BBIXOJS Ha YpPOBEHb
appepeHTHOro CHHTe3a — Ha OECKOHEUHbIE IPOCTOPHI HEUPOHHBIX CETEHl KOPBI TOJIOBHOI'O MO3Ta,
OH MPUXOAUT K OECKOHEUHOMY 3aMEJUICHHUIO Npoliecca ""TMHAMUYECKOI0 N3BJICUEHHSI 3TOT0 OIbITa".
Bot uro roBopur Anoxun: “IIpencraBineHHbIl HaMH B y100ONOHMMAaeMOM BHJIE MYTh (pUKcaluu
MPUOOPETEHHOTO OIBITA MOJHOCTHIO 00€CreYnBaeT MOHUMAHUE. .. CBEPXOBICTPOTrO U3BICUEHUS U3
NamsITH TPOLUIOr0 OmbiTa. VI3BIeYeHHEe U3 MaMATH COOTBETCTBEHHO W3JI0KEHHBIM BBIIIE
MIPE/ICTAaBICHUSIM SIBJISIETCS] B3PBIBHBIM XMMHUECKUM MPOIIECCOM, Pa3BUBAIOIINMCS Ha T€HETUYECKU
JEeTEPMUHUPOBAHHBIX M XUMHUYECKH CTPYKTYPHUPOBAHHBIX MYTSAX HEHpoOHA, HauMHAas C MpHUX0Ja
BO30YKJEHHI K €ro cuHarncam. DTOT MPOIECC — COBEPIIEHHO OYEBMJIHBIN, U 014 ycnexa e2o Haoo
JUUD, YMOoObl KOHEepaupyrowue Ha HelpoH BO30YKJIEHHs ObUIM B TOM e COCTaBe, YTO U B ClIyyae
3allOMUHAHUS, T.€. Ipu Purcayuu namamu (Beiaeneno ast., A.B.)" [7].

OcTtaBUM B CTOpOHE MpPOOJIEMYy XMMHUYECKMX pEaKUUi B3pBIBHOTO THUNA — OHA ObuIa
MOpPOXKJIeHAa OE3bICXOJHOCThIO CUTYyalluM, TOMCKOM aJIbTEPHATUBHBIX pEHIEHUH MpoOIeMBbl
obicTposeiicTBus. UTo KacaeTcst u3BjIeUeHUs (CITMUYEHUS U y3HaBaHMs) HHPOPMAIUH, XpaHsIIEHCs B
JNOJTOBPEMEHHOM  MaMATH, TO  YCIOBUE  TOXAECTBEHHOCTH  COCTaBa  BO30YXKACHMS,
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KOHBEPTUPYIOLIET0 Ha HEHPOH MpH (PUKCALUY TTaMSITH U IIPU €€ U3BJICUYCHNH, TpeOyeT MOMCKa ITHUX
BO30YXJIEHH BO BCEM 00BEME KOpHI, T.€. OCCKOHEYHOTO YHMCIIa ONpAIlMBAEMbIX HEHPOHOB WU
MOCJIEAYIOET0  MHOTOKPAaTHOTO —TepeHoca HHpOpManuu 1pud  (GOPMHUPOBAHUHM  COCTaBa
KOHBEPIHPYIOLIETO Ha HEWpPOH BO30YXIeHUs. OTO BOBCe HE ... npoyecc, nO3601a0UWuUL
uzenekamv u3 namaAmu 8 OO0AU MULTUCEKYHObL yelble KAPMuHvl, 00pasvl u 8ocnomunanus’, o
KOTOPOM rOBOpUJI AHOXHH.

1.4. Ctarnanus

Cnycrs nosicronerust B.B. lynbrosckuiit — 10kTop OMONIOTHYECKUX HAyK, IIpodeccop, 3aB.
kadenpoit BHII MI'Y 0 ckopocTu H3BJI€UEHUS] HAKOIIJICHHOTO OIBITa U3 JOJITOBPEMEHHON MaMSITH
numier: "OO0beM [0JTOBpEeMEHHOM maMsTH BbI3bIBaeT BocxuieHue! [lo MHEHUI0 HEKOTOPBIX
TEOPETUKOB, B JOJTOBPEMEHHOM NaMATH XPaHUTCS BCE, YTO TyAa IOMAjJ0 B TEUCHHE >KU3HU
unauBuAa. Pacnonoxxenue 3Toi orpoMHON HHGOpPMAIK B JOJITOBPEMEHHOM NaMsITH IPEICTaBIISIET
camocTosTeNbHbI uHTepec. [lpexxne Bcero, oHO ymnopsaouyeHo. Hanpumep, 3a ceKyHOY Mbl
usgnexkaem u3 00j208pemMeHHolU namamu ungopmayuio (0 ToM) kmo Hanucan «Eezenus Onecunay.
Ilpu npocmom nepebope ocpomnoco maccua xpauauwjencs uHpopmayuu Ha 3mo nompedbo8anIucsy
Ovl Hedenu... MaTemMaTudeckue MOJENU JOJITOBPEMEHHON MaMsITH OYEHb CJIOXHBI, Kak U ee
ycTpoicTBo. Mcnonb3oBaHue XpaHALICHCS B JOJTOBPEMEHHOW MaMATH HH(OpMAIMH CBS3aHO C
pelIeHrneM 3a/1a4, JOTHUeCcKOol JeAyKIuel, yaeToM OTBETOB Ha BOMPOCHI, IPUIIOMUHAHNEM (HaKTOB
u t.1..." (Beigeneno asropom, A.B.) [8].

W Gonpiie HUYEro Mo mpodieMaM JOJITOBPEMEHHOW MaMsATH — MCUXO(MU3UOIOTHS 3aCThlia
Ha TIOJICTOJIETHSI, a To W Oombire. M cam mo cebe HampamuBaeTCsl BBIBOJ: MEXaHHU3M H3BJICUCHUS
nH(OpMAaLIUY U3 JIOJITOBPEMEHHOW MaMATH JOJKEH ObITh OCHOBAH HE Ha MPUHIUIE €IUHCTBEHHO
M3BECTHOTO MEXKHEHPOHHOTO TMEpeHoca MH(POPMAIUU 1O HEUPOHHBIM CETSM, a Ha HEU3BECTHOM
MOKa MPUHIIUIIE €€ MTHOBEHHO JIOCTYITHOM CBEPXCKOPOCTHOM 00pabOTKH.

2. IlosieBoii MeXaHM3M MOJACO3HAHNS — NMOJABOAHAA YAaCTh aiicOepra
2.1. IToneBoit MmexaHn3m 00padOTKHU U 3alIOMUHAHNS HHPOPMALMHT

[To cymectBy, B KOHIIe XX CTOJETHS] HEMPOPHU3UOIOTHS BILIOTHYIO MOJOIIIA K PEIICHUIO
poOJIeMbI JOJATOBPEMEHHOU MaMsTH. [lepexos kK KOHIIENIUU MOJIEBOT0 MEXaHU3Ma MCUXUYECKOM
JeSATEIbHOCTH YeJIOBEKA BHCEN ""Ha KOHUMKE Tiepa.

Mb1  HammoMHUM 00 OCHOBHOM BBIBOJIE, COJEpKaBiieMcsi B pabore ['pedeHko,
CBUJCTENHCTBYIOIIEM O HEOOXOAMMOCTH TEPecMOTpa BCEX BBIABUTABIIMXCS paHee KOHIICTIUH
MPEANOoaraéMbIX MEXaHW3MOB TAMSATH M TOWCKA HOBBIX MPHUHIIUIIOB, 3aJI0KEHHBIX B PEATbHO
CYILIECTBYIOIIUX €€ MEXaHU3Max: "MOKHO MPEACTaBUTh, YTO CJIE] NAMATH PaCIpeAeIieH 10 Pa3HbIM
HeHpoHaM, HaXOJASIIMMCS B Pa3IMUHbIX CTPYKTypax, U €ro HEBO3MOXKHO MOJIHOCTBIO U3BATH" [4].
OH OCHOBaH Ha pe3yJbTaTaXx MHOTMX HKCIIEPUMEHTAJIbHBIX UCCIEIOBAHUM, MPOBEACHHBIX B 20-M
CTOJIETUHU, U3 KOTOPBIX JUIsl JAIBHEHIIET0 HAIIETrO U3JI0KEHHUS Mbl BOCTIOIB3YEMCS CIICIYIOLIIUMU,
chOopMyITUPOBAHHBIMU [ peueHKO, MOTOKEHUSIMHU:

a. CoryiacHO KOHULEMNIUHU PacHpeieIeHHOCTH MaMsATH, CTUMYJISALHKS JIF0O0ro MyHKTa MO3Ta
(32 UCKIIFOUEHHEM MO3KE€UKa) MOYKET IPUMEHSATHCSA B KAUECTBE YCIOBHOTO pa3IpakeHHUsI.

6. B onbITax ¢ skcTHpHanuen pa3IuyHbIX yYaCTKOB MO3ra ObUIO NMOKa3aHO y4acTHE Pa3HBIX
CTPYKTYpP B KPaTKOBPEMEHHOM MaMSATH; oadce npu KCMUpnayuu 3HAYUmenbHulX y4acmKos mo3ea
obyueHue npoucxoouslo, a Namams Hapywalacs OMHOCUMENbHO MAO.

B. l3BecTHO, 4YTO yhajleHuWe oO0NacTH KOPBI, MPH CTUMYISIUKA KOTOpPOH Yy Ironei
Pa3BUBAIUCH OMpEIEIICHHbIE BOCIIOMHUHAHUSA, HE OTPaKaeTCcsi Ha BO3MOXKHOCTH BBI3BIBATH TE K€
caMble BOCIIOMHUHAHHUS pPa3gpakeHHEM Jpyroro MmyHKTa Kopbl. Mmenno mnostomy K. Jlemum
MIPUIIIEIT K BBIBOJIY O TOM, UTO «ITaMSITH HUTJIE HET, HO B TO K€ BPEMsI OHA BCIOY».

OObsicHEeHHe »SIU30/0B, MpHUBEACHHBIX B 1. 1.1 — mpobnema HemogbeMHas IS
HEWPOU3NOTIOTHH, U BOBCE HE CIIy4alHO, YTO HUKTO M HE THITAICA aTh UM 00bsIcHeHUs. OHU —
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00BEKT paccMOTpeHUs TCUXO(DH3UKH W Uil HAc SBIBSIIOTCA "penepHbIMH"' — WCXOTHBIMH
YCTaHOBKAMH, ONIPEACIAIONIMMYU YPOBEHD JAIbHEUIIINX UCCIIETOBaHUI.

B 1996-1998 rr. nosBunucek nepsbie nyonukanuu A.E. AkumoBa u B.H. bunru, [9] T'.1.
Iumnora [10], A.B. booposa [11], [12] B KOTOpBIX C MO3UIUU MCUXO(DU3UKU paccCMaTPUBATIACH
BO3MOKHOCTh CYILIECTBOBaHHUS IIOJIEBOTO MEXaHU3Ma CO3HAHUS W MaMATH, OCHOBAaHHOI'O Ha
YHUKAJbHBIX CBOWCTBaX TOPCHOHHBIX TMOJIeH — (usuueckoro ¢axTopa, CIOCOOHOTO HECTH
uHpopmanuio. b0 MoKazaHo, 4To BCe pe3yibTaThl AECATUICTHUX UCCIEI0BaHHM, HEOObICHUMBIX
C TO3UIMKM HEWPOOMOJIOTUYECKON HAYKH, MOTYT HAaWTH pEILIEHUE B paMKax I0JEBOW KOHLEHIUH.
Hecmotps Ha TO, 4TO 3TH pabOTHI HE COAEPIKATU HUKAKMX KOHKPETHBIX IMOMBITOK OMHCAHUS CAMOTO
MEXaHu3Ma NaMsATH, OHM YETKO MOKa3aju, 4TO AAJIbHEHIIee U3ydeHUEe MEXaHW3MOB CO3HAHUS U
MaMsTH, CKPBHITBIX B "MOJBOAHOW" WacTH aiicOepra, AOJDKHBI MPOXOJUTH C YYETOM HMX IOJEBOMH
OCHOBBL.

2.2. O pyHKUOMSAX U 3HAYUMOCTH I0JIEBOT0 KAHAJIA NMOCTYyIJIeHusI uHGopMauuu

Hamm npencraBienus o cBoWCTBaXx M (PYHKIMOHAIBHON 3HAYMMOCTH HH(POPMAIIMOHHBIX
MOJIeH, CIIOCOOHBIX COXPaHATh U TPAHCIUPOBATH MHGOPMAIMIO, OCHOBAaHbI Ha MHOTOYHUCIIEHHBIX
¢dakrax. Hanuuue y mosieBoro kaHajga MeXaHU3Ma MOCTYIUIEHUs WH(OpPMAaIlMU BhITEKaeT U3 (axra
CYILIECTBOBAHUSI MHOKECTBA (PEHOMEHOB DKCTPACEHCOPUKHU M MAPATICUXOJIOTHH, TOTBEPKICHHOTO
sKcIepuMeHTanbHo padotamu [13]-[15] u MHOrEMH Ipyrumu uccieaoBaHusaMu. O 3HAYUMOCTU U
(YHKITMOHATBHBIX BO3MOXHOCTSAX JTOrO0 KaHajla MOXHO CYJIUTh 10 TPUBEIACHHBIM HIKE
CIIEYIOIIUM IPUMEpPaM €ro KpaiHero MposBICHUS.

B nyGnukanuu [ 16] mpuBOAUTCS psl STTU30/10B:

- B 1987 rony B Tynbckoii obnactu konxo3uuk-nencuonep I.H. CMupHOB Ha ciienyromui
JIEHB TIOCJI€ CUIIBHEUIIIETO y1apa Mo roJIOBE CTajl CBOOOHO TOBOPHUTH MTO-HEMEIIKH — C 3TUM SI3BIKOM
OH paHee He ObLIT 3HAKOM.

- B 1992 rony neBouka u3 SlpociaBisi 1mocie MEepEeHECEHHON TSKENoM 00JIe3HH BIPYT
3aroBOpHUIIa Ha IIYMEPCKOM SI3bIKE, CYLIECTBOBABIIEM B 3-M BEKE JI0 HAILICH 3PBI

- B Mockse 70-netHsist 00JIbHAS MTOCIIC IEPEHECEHHOTO HHCYIIBTA, T03a0bIB POJHON PYCCKUH
SI3BIK, Hayalla U3bSACHATHCS Ha UBPUTE, KOTOPHI 3HaNA B IETCTBE.

- 50-neTHss moTIaHAKa BO CHE TMIEPEXIIIa MHCYIIBT B Jierkoi popme. [TpocHyBmmch
yTpOM, OHA CTaja pa3roBapyBaTh HA POJHOM SI3bIKE C FOKHOA(PUKAHCKUM aKI[EHTOM, XOTsI HUKOT/1a
TaM He Obla.

- Ilencuonep C.II. ITepos, npuas B ce0st mocie aBTOKaTacTpo(bl, HaYall TOBOPUTH
Ha CTapO(PaHIy3CKOM SI3bIKE.

Janee aBTop myOnMKanuu cooOImaer: "ITyHaTHKU'" BO BpeMsl CHA U MEIUYMBI BO BpeMs
CIIUPUTHYECKOTO CEaHCa JIETKO MEePEeX0IIT Ha MHOCTPAHHBIE S3bIKU, XOTS B HOPMaJIbHOM COCTOSIHUU
OHM ITUMHU SI3bIKAMHU HE TOJB3YIOTCS U, KaK MpPaBUIIO, HE BIAACIOT. Tak, aMepHKaHCKas MEAUyM
Jlaypa DamoHC, HE 3HAs HUKAKOTO $3bIKa, KPOME POJIHOTO — (hPaHITy3CKOTO, JIETKO M CBOOOJIHO
ucrnonb3oBanga 10 pa3nUUYHBIX S3BIKOB BO BpPEMSI TaKUX CEAHCOB U JIaXKe Tella Ha WTAIbSHCKOM,
WHJIMHACKOM, HEMEIKOM U TIOJIbCKOM SI3bIKaX, COBEPIICHHO OeCcCO3HaTeIbHO, U HE TOHMMAas HH
cnosa. A neBouka u3 CIIA - Omunusa Toamdmaxk, oTpoAy He 3HaBLIAs HA OAHOM HOTHI M HUKOI' /1A HE
WTpaBIIasi HA OJHOW MEJOJIWU, HEOKHMJIAaHHO 3amucaia (HOThI) W OJEeCcTAIe WCIOJHWIA Ha
(dopTrenuaHo My3bIKaJIbHOE MPOU3BEICHHE.

W3 mpuBeeHHBIX BBINIE MPUMEPOB MOKHO CJI€NIaTh BBIBOJI: KPOME M3BECTHBIX CEHCOPHBIX
KaHAaJIOB MOCTYIJICHUST MH(POPMAIIMU U3 BHEITHEH cpeabl Ha KieTouHblid ypoBerb [IHC denmosexa,
CYIIECTBYET TOJIEBOW KaHAJI CIIOHTAHHOTO MOCTYIIJICHUSI HH()OPMAITUK U3 BHEIITHEH CPEIbI.

Wudopmaiivus MOKET HOCUTH CJIOXKHBIM Xapaktep. Hampumep, Bo BpeMsi CHa BO3MOXHO
MoCTyIuieHne "nupekTuBHOM" wuHopManuu, TpeOyroumell OT HWHAMBHIA peaJu3alud Mocie
MPOOYKACHHS TIPEATIOKEHHOTO JEHCTBUS 0€3 HEeoOXOAMMOIOo JIUTENBHOTO MpPEeABAPUTEITHHOTO
oOy4eHHUs HMCTOTHUTENS (MCIOJIb30BAHUS MM B Pa3rOBOPE HE3HAKOMOTO S3bIKA, HMCIOJHEHUS
HE3HAKOMOT'O MY3bIKaJIbHOIO TPOU3BEICHUS U T.1.).
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[TpuBenennblie Bhille (aKTbl, BMECTE C MPUBEACHHBIMU B 1.1 mIpUMepaMu YHHUKaJIbHBIX
CBOWCTB 4YeJIOBEKa COXPAHATh B NaMIATH HEOTPAHUYCHHYIO MO  00bEMY HMHPOpPMALUIO H
MPOU3BOJIUTE €€ CBEPXOBICTPYIO 00pabOTKYy, CBHAETEIBCTBYIOT O CYIIECTBOBAaHHMU Ha IOJICBOM
YPOBHE Mexanusma nooco3Hauus, o0Ianaroumero QyHKIUAMH OOpabOTKM M 3allOMHUHAHUS
unpopmanuu. Huxke nmokasano, 4to ycroitunBoe (GyHKIIMOHUPOBAHKUE 3TOT0 MEXaHW3Ma 3aBUCUT OT
HEMPEPHIBHOTO MOCTYIJICHHUS B Hero addepeHTHoN nH(pOpMaIUK KaK Mo KaHaly CBS3M C BHEIIHEH
Cpeloif, Tak ¥ C KIETOYHOTO YPOBHS TOJOBHOro Mo3ra. Ilockonpky QyHKIHH MexaHH3Ma
MIOJICO3HAHUS MOA00HBI (DYHKIMSAM IPOIIECCOPOB B CYIIECTBYIOIIUX COBPEMEHHBIX KOMIBIOTEpAX,
MEXaHU3M MOJICO3HAHUS MPUHATO Ha3bIBaTh "[Ipomeccopom”.

2.3. OopadoTka HH(POPMALHMHU B KJIETOYHBIX CTPYKTYPaX — TeXHHYECKHE XapaKTepPHCTHKH

HmeroTcss MHOTOYHCIICHHBIE CBUIETENbCTBA CYIIECTBOBAaHHMS JBYX YPOBHEH 00paboTKu
uHboOpMalUU B IpOLEccax, CBA3AHHBIX C NCUXUYECKOM JEATENbHOCThIO — KJIETOYHOM M I1OJIEBOM.
Haubonee 3HaYMMBIM U3 HHX SBISETCS PE3KOE PACXOXKICHHE MEXKIY TEXHUYECKUMHU
XapaKTepUCTUKAMU KJIETOYHBIX CTPYKTYp, YUACTBYIOILUX B IIepeHoce U 00paboTke nH(popMaluu, ¢
BPEMEHHBIMU I10KA3aTEIsIMU pEaJIbHbIX MCUXUYECKUX MpOIeccoB. Tak, B IPHUBEIECHHOM BbIIIE
IIpUMeEpe O MPOAOCIDKUTEIBLHOCTH OTBETA Ha BONpoc 00 aBTrope npousseneHus "Eprenuit OHerun",
MHOTOHEZIEJIbHOMY MOJ00pY BEPHOIO BapHaHTa B HEUPOHHBIX CETSAX KOPbI T'OJIOBHOTO MO3ra
IIPOTHBOIIOCTABJIEH MTHOBEHHBIH OTBET HA MOJICBOM YPOBHE MEXaHM3Ma M1O0JICO3HAHMUS.

CkopocTh TporieccoB  00pabOTKM HWHPOPMAIIMKM B HEHPOHHBIX CETAX OrpaHUYCHA
"MWIIMCEKYH/IHOM TexHUKOH" ee mepeHoca. Tak, MpoJ0JIKUTENbHOCTh CHHANTUYECKON Mepeaadu
0e3 ydera MPOXOXKIEHHS HEPBHOIO HMIYJIbCA IO AaKCOHY B KOpPE TOJOBHOTO MO3ra COCTABIISIET
nopsiaka 1-1,5 mc. JImUTenbHOCT HEPBHOIO MMIYJbca (MOTEHIMANa JeHCTBUs) cocTaBister 1-1,5
MC, OJIHAKO JJIUTENIbHOCTh pe(pakTEpHOIO IMEpPHOJia, OIPAaHUYMBAIOIIETO MIPEACIbHYI0 4YacToTa
BO30OykaeHus: HeifpoHa (250350 wumn/c) cocraBuser nopsaka 3,5 mc. Ecnu ydects, 4TO
nepeHocumas MHQopManus KOAWPOBaHA YAaCTOTOM CJIEIOBAaHUS HEPBHBIX HMIIYJIbCOB U HX
KOJINYECTBOM B CE€PUH, TO BpeMs MepeHoca HHHOpMAIMKY MEXAY ABYMs OJIU3JIeKAIIUMU KIETKaMU
BO3pacTaeT Ha MOPSAAOK WM Oonee. B pesymbrare NPOXOXKICHHS MO PA3TUYHBIM IYTSIM
apdepeHTHON uWHpOpManus, oOTpaxkaromeld o0pa3 BHEIIHEH Cpeabl, OHa TIOCTyMaeT B
accoluaTUBHbIE 00siacTu Kopbl Juib crnyctst 70-100 Mc mocie BO3HUKHOBEHHS nepudepudeckoi
peakiu Ha Bo3JelcTBue (pakTopa BHELIHEH Cpelbl — PELEeNTOPHOro MoTeHrana. MuHUMaIbHbIH
MepHUOJ] BpEMEHH aKTUBAI[UU MO3TOBBIX CTPYKTYp JJIsi OCO3HAHHOTI'O BOCIPUSTHS CUTHAJIA BHEIIHEH
Cpezbl, MOCTYMAIOLIEro OT perentopos, coctaniusger 100-300 mc [17].

2.4. OCHOBHBIC KPUTEPHH OLECHKH KOHIENIHMH ABYXYPOBHEBOI'0 MEXaHH3MAa NCHXMYECKOMH
AeATeJIbHOCTH

Konmermnius 1ByXypOBHEBOTO MEXaHU3Ma NICHXUIECKOU JeSITeTbHOCTH YeJIOBeKa TpeOyeT:

1. DkxcnepuMeHTaJbHO OOOCHOBAHHOTO JOKA3aTeNIbCTBA CYLIECTBOBAHUS HOCHUTEJS
nHpopManuy, 00JaNaoMIero CreMU(pUIeCKUMHA CBOWCTBAMH, HEOOXOIMMBIMH JIJISl peah3aliiu
¢byHKIMH 00pabOTKH, MepeHoca U 3allOMUHAHUS UH(OpMAIMK, TOCTYAIOLIeH U3 BHEIIHEH cpe/bl
Y OT CHCTEM KU3HEOOECTIeUeHUsI OpraHu3Ma.

a. O6ocHoBanue crnocobnoctu CIIII MO mnepeHocuTh HH(pOpPMAIMIO U OOMEHHUBATHCS
nHpOpMAaIHEH C MOJISTMU KUBBIX W HEXKUBBIX MaTePHUATBHBIX O0HEKTOB;

6. Ob6ocHOBaHME CTAaOWUJIBHOIO CYIIECTBOBAHUS HCTOYHMKA HH(POPMALMOHHOTO IMOJIS B
CTPYKTYpax roJIOBHOTO MO3Ta Ha MPOTSHKEHUN BCETO BPEMEHH CYIIECTBOBAHUS MHIUBU/IA;

B. O6ocHoBanue cniocooHoctr CCII MO npoHUKaTh CKBO3b JH00bIE PUPOIHBIE CPEbI;

r. OGocHoBaHuE BBICOKOHM momexoycroitunBoctu cradmibHocT CCII MO Bo BpemeHu,
00YCJIOBJICHHBIX X MPUHAIEKHOCTHIO CTPYKTYpaM rOJIOBHOTO MO3Ta HHAMBH/IA;

2. OOocHOBaHMS BO3MOXHOCTH U ONHCAHWE BO3MOXKHBIX MEXAaHH3MOB TIEpeHOCa
uHbOpMAllMKM C TIOJIEBOTO YPOBHS Ha KIETOYHBIH U C KJIETOYHOIO Ha IOJIEBOW MyTEM
WCTIOJIH30BAaHUS METOJIOB, OCHOBAaHHBIX HA YYaCTHH (PU3NOJIOTHUECKUX MPOIECCOB.
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2.5. UndopManoHHbIe M0 - peajabHbIN (akTop

B 2010 romy B JlabGoparopun Oumodusmueckux wuccienoBanuii Opénl TY obHapyxeHo
spieane Muadopmarnmonnoro B3aumozeiicTBus CoOcTtBeHHBbIX crnuHOBBIX moserd  (CCII)
MatepuanbHbix 00bekTOB (MO) [2], [3]. [loka3ano, 4To ATH MONS OOJATAIOT YHUKAIHHBIMU
CBOMCTBAaMM MPOXOAUTH CKBO3b JIFOOBIE IKPaHbl, HECTU U MH(POPMALIHIO O CTPYKTYpPE, TOMOJIOTUU U
JJIEMEHTHOM COCTAaBE BEILIECTBA MAaTEPUAJIBLHOIO OOBEKTa W OTBEYAIOT  BCEM OCTaJIbHBIM
TpeOOBaHUSAM, U3JI0KEHHBIM BhIIIE B 11.2.4.

PesynpTaThl 3KcriepuMeHTanbHbIX ucciaenoBanuii 2004-2005 roma [1] (c.81-89) wu 2009-
2011 romos [2], [3], [18] - [20], mpuBenu K 3aKJIFOYEHUIO O CYIIECTBOBAHUH OJM3KOICHCTBYIONIETO
(dakTopa — COOCTBEHHBIX CIUHOBBIX Mojieli MarepuanbHbIX 00bekTOB (CCII MO) — B sBICHHH
WNudopmannonnsix noneBsix B3aumoneiictBuil. CCII MO peanu3yroT HemocpeacTBEHHOE CIUH-
CIIMHOBOE B3aUMOJICHCTBUE HAa MaKpO M MHUKPOYPOBHSIX MPU PACCTOSHUU, HE IMPEBBIIIAIOIIEM
MPOTSHKEHHOCTh OMMKHEH 30HBL. [Ipu paccTOSIHMAX, MPEBBIIIAIONIUX MPOTSHKEHHOCTh OMMKHEH
30Hbl, B3aumozeiictBue CCII nByX MaTepuaabHBIX OOBEKTOB MPOUCXOAUT C Yy4acTUEM
JAIbHOIECUCTBYIOINUX TOPCUOHHBIX Nosied Pusnueckoro Bakyyma. [Ipu sToM peanusyrorcs ClUH-
TOPCHUOHHBIE B3aUMOCHCTBHUS.

B perpocrieKTUBHOM IJIaHE TME€pBbIE MPOSIBICHUS CIUH-CIIMHOBOTO B3aMMOJECHCTBUS
MaTepuaIbHbIX 00BeKTOB ObuTH 0O0Hapy:xeHbl B 1901 roxy B o6nactu smOpuonoruu I'. [llnemanom.
[Ipupona u mexaHusmbl GeHoMeHa, Ha3zBaHHoro "WHayknueil", octaBanuch HeusBecTHbIMU 110
net, u tosnbko B 2010 rogy ObUIO MOKa3aHO, YTO MHOTOYHCIEHHBIE (YHKIIUM POCTa, Pa3BUTHUS U
MOAJEP)KAHUS UX KU3HEAEATEIbHOCTH MHOTOKJIETOYHBIX OPraHU3MOB PEATU3YIOTCS B pe3yNbTare
nH(popMannoHHOTO B3auMoielicTBHS X COOCTBEHHBIX CITMHOBBIX ToJiei [ 18].

Crenyromee "0enoe maTHO" B OMOJIOTHY - SIBJIEHUE CIBUTA IEKTPUIECKOTO MOTSHIIMAIA Ha
MOBEPXHOCTU OMOJOTHYECKUX OOBEKTOB ObLIO oOHapyxkeHo B 1971 roay [21], a ero mpupona u
MeXaHu3M ObUIM onucaHbl ToJabKO B 2014 roay [22].

Uro kacaeTcss AalbHOACHUCTBYIOIIMX IIOJIEH, CHOCOOHBIX, MO MHEHHIO aBTOPOB, HECTHU
MHGOPMAIIMIO U YYAaCTBOBATh B MH(GOpMAIIMOHHOM oOMeHe ¢ COOCTBEHHBIMH CITMHOBBIMH TOJISIMU
KJIETOK TOJIOBHOTO MO3ra, Ha CETOAHSIIHUN JEHb CYIIECTBYET psAJ KOHLEMNIMH JalbHHUX
B3auMozeiicTBuil. K HuM oTHOcsTcs: KoHuenuwus TopcuoHHbix monei (TII) A.E. Axumosa;
KOHLENIUs spuporuHamMuyeckux moneil B.A. AIIIOKOBCKOTO; KOHIENLUH CKaISIPHBIX
AJIEKTPOMAarHUTHBIX TOJIEH U Jp.

B 2002 rogy B.A. OTkuH Ha mnpuMepe B3aMMOJECHCTBUS BpAILAIOIIUXCS  BOJIYKOB
000CHOBaJI CYIIECTBOBAaHME B3aMMOJEHCTBYIONIMX CIMHOBBIX MOJEH M yKa3al Ha UX 3HAYUMOCTb
KaK HE3aBUCHUMOTO aKTHBHOTO (pakTopa B SIBJICHHUH IMOJIEBBIX MH(DOPMAIIMOHHBIX B3aMMOCHCTBHIA.
B.A. Otkun numier: "[Ipu HanMuMM MOCTOSIHHOTO "BO3MYILEHHA" B BHUJE NMPUIOKEHHOIO K OCH
BOJIYKA MOMEHTa CWJ OH HAUYMHAET IPELECCUpPOBaTh C ONPEICIEHHON YIJIOBOM CKOPOCTBIO,
3aBHUCSILENH OT COOTHOIICHUS MPUIOKEHHOIO MOMEHTAa U MOMEHTA KOJMYECTBA JBUKEHHUS BOJIUKA
OTHOCHUTEIIBHO €r0 OCH CHUMMETpHM. BennunHa 3TOW ONOIHUTEIbHOW KMHETUYECKOW JHEpruu
Mpeleccu W OMNpefesieT BEIUMYMHY Imepenienuieil B Hee "KOH(UrypallMoHHON" sHepruu. ITO
O3HAyaeT, YTO B MPOIECCe MEPEOPHEHTAIIMM OJHOTO Tella B3aMMOJIEHCTBHE CIIMHOBBIX OOBEKTOB
OCYILIECTBIISIETCSl Yepe3 pasfeNsiollyl0o MX cpeay. B pamkax KoOHUENIMH OJM3KOAEUCTBUS 3TO
O3HayaeT HAJIU4YME HEKOTOPOro IOJIs, IEPENAIOIIEro BO3ACHCTBHE OJHOIO TEla Ha JPYroe.
PaccmaTpuBasi ¢ 3TUX MO3ULMI ONMKCAHHBIE BBIIIE SKCIIEPUMEHTHI, Mbl IPUXOIUM K 3aKJIIOUEHHUIO,
YTO B HUX OOHApy)KE€H HOBBIM, HEM3BECTHBII paHee BMJ B3aUMOJICHCTBUS CIUHOBBIX OOBEKTOB.
Creun¢urka COMH-CIIMHOBOTO B3aMMOJECHCTBUS COCTOMT B CaMOINPOM3BOJILHOM YCTAaHOBJICHHH WU
MOAJEPKAHUU E€IUHONM OpPHUEHTAllMM CHUCTEM SAEPHBIX MAarHUTOB. OTOT BHJ B3aUMOJECHCTBHUS
HECBOJIUM HeE TOJIBKO K TETJIO0OMEHY, HO U K 3JIEKTPUUYECKOMY MJIM MarHUTHOMY B3aHMO/IEHCTBHUIO.

Cormacio B.A. Ortkuny, «CHO0COOHOCTh nepeJaBaTh  YHOPSAAOYEHHOCTb OIHMX
MHUKpPOYACTHUI] JIPYTMM, a TaKK€ CPaBHHUTEIbHO OOJbIIME BPEMEHAa CHUH-CIIMHOBOM peiaKcaiiu
MOTYT IpOJUTh HOBBIA CBET Ha psAJl HE MO3HAHHBIX 1O cuX nop sBiaeHuil. K HUM oTHOCATCS
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MIPOLIECCHI BOCIIPOM3BOJICTBA WIIM U3MEHEHHSI CTPYKTYPhl OOBEKTOB KUBOM M HEKMBOU MPHUPOIBI»
[23].

HaunGonee monpoOHO H3y4eHBI CBOWCTBA MaTbHOACHCTBYIOIIETO HEIEKTPOMAarHUTHOTO
KOMIIOHEHTA HW3JIYyYeHUS], WHIYLHPYEMOTO KBAaHTOBBIMU — JIA3€PHBIMU U CBETOJUOIHBIMU
ucrounrkamu [1] (c. 33-71). COBOKYITHOCTb CBOWCTB 3TOI'0 KOMITOHEHTA IO3BOJIAET CYAUTHh O €TO
TOPCUOHHOM MIPUPOJE.

B rmaBe 2 paboter [1] mnpuBemeHbl pe3yJabTaThl SKCIEPUMEHTAIBHOW MPOBEPKH psiaa
IIOJIO)KEHUH TOPCHOHHOM KOHLENIUHU, IPOBOAMBIIEHCS Ha MpoTshkeHuH 12 jer. Pesynbrarsl
HCCIEAOBAaHUN B OCHOBHOM MOJTBEpXkAar0T mpencrasieHus A.E. AkuMoBa, 3a UCKIIIOYEHUEM
HEBEPHO HMCTOJKOBAaHHBIX PE3YJIbTATOB SKCIIEPUMEHTOB, B KOTOPbIX OnuskoxeicTByromue CCII
MO ObuTn Ha3BaHBI COOCTBEHHBIMH TOPCHOHHBIMU TOJISIMH MaTepUaTbHbBIX oGbekToB’. B Hamem
JaJIbHENIIeM U3JI0KEHUH, Mbl OyJIeM MPHUAEPKUBATHCSI TOPCHOHHOM BEPCUU 1abHOCHCTBYIOLIETO
dakropa.

Wrak, cornacHo HammMm mpenacraBieHusiM, COOCTBEHHbIE CIIMHOBBIE MOJISI MaTepUAIbHBIX
00BEKTOB ¥ TOpcUOHHBbIE MO Pusnmyeckoro Bakyyma — 3TO ABa Kjacca CHMHOBBIX IOJIEH,
OTHOCSIIIMECS K KaTeropuu HMH()OPMALMOHHBIX SIBJICHHM, MEXaHH3Mbl KOTOPHIX OCHOBAaHbI Ha
cnuHoBbIX B3aumojencTBusx. CCII MO u topcuonnsie nons ®dusnueckoro Bakyyma — 310 1Ba
aKTUBHBIX (haKTOpa, UMEIONIME pa3jIMYHOEe MPOUCXOXKICHHE, oONajarolme pa3IudHbIMU
XapaKTEePUCTHKAMU W CBOWCTBAMM, BBHIMOIHSAIONINE Pa3InyHble (PYHKIUH, HO MMEIONIHE OOIIyI0 —
CIMHOBYIO IPUPOY U €AMHBINA MEXaHU3M CIIMHOBOIO B3anumozeicTeus [19], [20].

2.6. CTpyKTYypHBIE COCTABJSIIOIINE IBYX NOJEBbIX HH()POPMALMOHHBIX (paKTOpPOB

B n. 2.5 onpeneneHa NpHHAUIEKHOCTb TOPCHOHHBIX mosell Pusnueckomy Bakyymy:
TopcroHHBIE OIS SABISAIOTCS CIIEHU(PUUESCKUME CIIMHOBBIMU CTpYKTypamu dusnyeckoro Bakyyma.
Onu BO3HHKaOT TOJbKO B Pusznueckom Bakyyme B pesyinbTare €ro CIMHOBOW MOJSPU3ALUU U
ABISIOTCS  ampubymom Pusznyeckoro Bakyyma. Ananormuno, CoOCTBEHHOE CIIMHOBOE TIOJIE
MaTepHalbHOrO 00BEKTA ABISETCS €r0 ampuOymoM.

OTH ompeneNeHus] CBHIETEIbCTBYIOT O HEaIEeKBATHOCTU M PA3IMYHONW TPUHAIICKHOCTH
CoOCTBEHHBIX CIHMHOBBIX MOJEH MaTepHajbHBIX OOBEKTOB M TOPCHOHHBIX MoJyiell PU3NYECKOro
Bakyyma — aByX akTUBHBIX MH(GOpPMalMOHHBIX (pakTOpoB (peHomeHa [loneBbIx MHPOPMAIMOHHBIX
B3auMosielcTBUi. BMmecte ¢ Tem, 3TH (akTopbl OO0BEOUHSET eAMHAs CHUHOBas NpUpoja
MEXaHU3MOB B3aMMOJICHCTBHSI, a TaKXKe TJIABHOE WX CBOWCTBO: CIIOCOOHOCTH IMEPEHOCHUTH W
0oOMeHMBAaThCS MH(pOpMAaIHEH.

CCII MO copaepskat JB€ COCTaBISIONINE: HE MEHSIOIMIYIOCS — “cmpykmyphyto ”, HECYIYIO
uHpopMalHo 00 3JIEeMEHTHOM M KOJIMYECTBEHHOM COCTaBe BELECTBA OOBEKTA, €ro CTPYKType U
TOTIOJIOTHH, U COCTaBJISIFOILYIO, COACPKAIIYI0 HH()OPMAITHIO O COCTOSIHUN CITMHOB — UX BpAIICHUH,
NpeleccCud W HYTallUW, MW3MEHSIOUMXCS B Ipolecce B3auMonedcTBus. HazoBéMm o1y
cocrapisttontyto  "ungopmayuonnou”. CCII Bcex MaTepHalbHBIX OOBEKTOB, 32 HCKIIOYEHHEM
®dusnueckoro Bakyyma, o01agar0T CTPYKTYPHBIM KOMIIOHEHTOM.

B oranume oT Bcex IpYrux MaTepUanbHBIX Tell, B COCTAaBE CTPYKTYPHOW COCTaBIIAIOLICH
®dusnueckoro Bakyyma OTCYTCTBYIOT aTOMBI |, CII€IOBATEIbHO, HH()OPMAIIMOHHAS COCTABIISIOIAS
@B conepUT MHPOPMALUIO TOJBKO O BPAIIEHUWH CIUHOB — MX NPELUECCHH M HyTallMUh. DTO
0OCTOSITENTECTBO OOBSICHSIET PE3YIbTATHI SKCIIEPUMEHTOB, B KOTOPBIX KOHCTaHTA B3aUMOJICHCTBUS —
otHomeHne 3(dexTuBHOCTH B3auMozecTBUS COOCTBEHHBIX CHMHOBBIX MOJIEH MaTepHalbHBIX
00BEKTOB, PACIIOJIOKEHHBIX BHE OJIKHEH 30HBI (CHMH-TOPCHOHHOTO B3aUMOICHUCTBUS C y4acTHEM
TOPCUOHHBIX nosiell Puznueckoro Bakyyma) 3HaunTeNbHO HUXKE APPEKTUBHOCTH CIIUH-CIIMHOBOTO

! CornacHo co3naHHoi A.E AKMMOBBIM KOHLIEIIIMU TOPCUOHHBIX MOJEH, BO3ACICTBUE NalbHOAECHCTBYIOIUX
moneit ®dusmdeckoro Bakyyma Ha MarepuanbHbIe OOBEKTHI OCYIIECTBISIETCS IIPU IOCPEACTBE COOCTBEHHBIX
TOPCHOHHBIX TOJIEH MaTepualibHbIX 00beKTOB. B paborax [19], [20] noka3zaHa HEKOPPEKTHOCTh 3TUX IPEJICTABICHHUH:
cooctBennbie TII MaTepuanbHBIX 0OBEKTOB HE CymIeCTBYIOT. A.E. AKUMOB IIpH MHTEPIIPETAIINH IKCIIEPHUMEHTAIBHBIX
pe3yiabTaToOB, HE 3Has O cymlecTBoBaHMH creruduueckoro cpoiictea CCII MO, mpuHsI uX 3a COOCTBEHHBIC
TOPCUOHHBIC TTOJISI MAaTEPHATIBHBIX O0OBEKTOB.
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B3aUMOJICUCTBUS. [[pyroi NpPUYMHON NOHUKEHHOTO 3HAYEHUS KOHCTAHThl CHUH-TOPCHOHHOIO
BSaHMOHeﬁCTBHﬂ MOIKCT ABJIAITbCA CBCPXMaJIad IMJIOTHOCTb NPCAIIOIaracMbIX (COFJIaCHO KOHICIIITUN
A.E. AxumoBa) HocuTenei nHbopMaIiK — PEIMKTOBBIX HEHTprHO B du3nveckom Bakyyme.

2.7. Cnenupuunocts pynkunii CCII MO u TOpCMOHHBIX T0JIel

CTpyKTypHasi COCTaBIISIIONIAS HEOAYIIEBIEHHBIX O0BEKTOB MOXKET OCTaBaThCsl HEM3MEHHOU
HeomnpezaeneHHo noiaro, torna kak g CCII mosieil UBBIX OpPraHU3MOB XapaKTEPEH BBICOKUI
ypoBeHb HecTaOMmIbHOCTH. OHa 00YyCIOBIeHA KaK HEMPEPHIBHBIMU MEPEMEIICHUIMU KOMIIOHEHTOB
U OpraHu3Ma B LEJIOM, TaK U HENPEPHIBHBIMU CTPYKTYPHBIMU M3MEHEHUSIMU HA TKAHEBOM YpPOBHE,
CBSI3aHHBIMHU C U3MEHEHHUEM 3JIEMEHTHOI'O COCTaBa BEILECTBA U MEPEMEILEHUEM €r0 KOMIIOHEHTOB,
a Takke C KOH(MOPMAlMOHHBIMU M3MEHEHHSIMH OCJIKOBBIX MAaKpPOMOJEKYJI U BpalleHUuEeM
MIOJINHYKJIEOTUAHOM 1ienu MoJiekynbl JIHK oTHOcuTEeNnbHO qpyroil B mpouecce e€ perimkauuu. JTu
(bakTophl ONMpEAeNAOT MPOTEKaHHE METa0OJNYECKUX IMPOILIECCOB B OpraHU3Me, a WX H3MEHEHUS
(HampuMep, YacTOTHBIX NapaMeTPOB) JMJOJDKHBI MPUBOAUTH K HW3MEHEHHIO HH(POPMAIIMOHHON
cocrapJsonieil — BpameHus cnuHoB U coctosiHus CCII Guonornyeckoro 00beKTa B LEIOM.

C npyro#t CTOpOHBI, BO3JCHCTBHE BHEIIHEHW Cpelbl, Beaylee K u3MeHeHnto CoOCTBEHHOTO
CIIMHOBOTO TOJIA OMOJOTHYECKOTO0 O00BEKTa, TakkKe JOJDKHO TMPUBOAWTH K H3MEHEHHIO
MIPOUCXOJAIINX B HEM METa00IMYECKUX ITpoLieccoB, B ToM uucie perunkanuu JJHK, u usmenenuto
uX (QYHKIIMOHAIBHON aKTUBHOCTH, 00YCIaBIMBAIOIIECH SKCIIPECCHIO OEKOBBIX MOJIEKYH U T.J.

Teopuss MHPOPMALMOHHBIX B3aUMOJICHCTBUH NTOJDKHA HCXOJUTHh W3 YETKOTO MOHMMAaHUS
HEaJIeKBaTHOCTH JIBYX MOJEBBIX HH(DOPMALMOHHBIX (hakTOpoB. Bmecte ¢ Tem, 3T dakTophl Beernaa
(YHKIIMOHATIBHO JKECTKO CBsi3aHbl. C MO3UIMH pacCMOTpPeHUs (PYHKIUI THX IOJIEH, OHU BO BCEX
Clly4yasix HaxOJATCA B HEMOCPEACTBEHHOM, HO HE B PaBHOM COINOAYMHEHUHM JPYr ApPYTY.
TopcuoHHOe 1oe He ModKcem HENOCPEACTBEHHO B3aMO/IEHCTBOBATh C MaTEpHAIbHBIM 0OBbEKTOM U
BHOCUTH Kakue-IMOO W3MEHEHHUs B MpoIleccax MPOUCXOIANINEe B HEM, WM C €ro Y4acTHEM,
U3MEHSTh €ro COCTOsiHME. Bce OSTH (QYHKUMM TOPCHOHHBIE TIOJII MOTYT OCYIIECTBISITh
OTIOCPEIOBAHHO, MyTéM cMH-TOpcuoHHOr0 B3aumoeiicteus ¢ CCII nannoro oobekra. [Ipu Takom
B3aumojieiicTBun  u3MeHsercs cocrosaue CCII MO, ero wHGOpManMoHHAS COCTABIISIFOIIAS —
IIOKA3aTelI COCTOSIHMS BXOJMUIMX B HEN0 CIMHOB M, COOTBETCTBEHHO, HW3MEHSIOTCA
XapaKTepUCTUKU U CBOMCTBA BelleCTBA OOBEKTa, K KOTOPOMY COOCTBEHHOE CIHMHOBOE II0JI€
IIPUHAJIEKHUT.

B cBoto odepenp, MaTepuanbHbIil 00BEKT He Modtcen HETOCPEICTBEHHO B3aUMOIEHCTBOBATD
¢ nomsimMu Pusnueckoro Bakyyma. Takoe B3aMMOZIEHCTBHE MPOUCXOAMUT TAK)KE ONOCPEAOBAHHO C
yuactueM CoOCTBEHHOrO CIIMHOBOTO MOJISl MAaTEPHAILHOTO O0BEKTA.

2.8. ®@antombl CoOCTBEHHBIX CIIMHOBBIX M0JIell MaTepHAJbHBIX 00beKTOB U PuU3nYecKoro
Bakyyma

CCII MO, coaepxaiee HH(GOpMAaIIO, TPUOOPETEHHYIO B pe3yibTaTe MHPOPMALUOHHOTO
B3aUMOJICHCTBUSI MaTepUaIbHBIX 00BEKTOB, Ha3BaHO "®aHnToMoM COOCTBEHHOTO CIMHOBOTO TOJIS
MatepuanbHoro o0wekta" (OCCIT MO). I[IpuobOperenue uHPOPMAIMM MOXKET MIPUBECTH K
M3MEHEHHUIO MPOIECCOB, B KOTOPHIX JAHHBIN OOBEKT y4acTBYET, U KaK CIEACTBHE, K U3MEHEHUIO
cTpykTypHOro komnonenta CCII MO.

TopcuonneiM dantomom @Pusnyeckoro Bakyyma (TODPB) Ha3BaHO TOpCHOHHOE TMOJeE,
uHAyIHMpoBaHHOE (paHTOMOM COOCTBEHHOIO CIIMHOBOIO MOJISI MAaTEPUANBHOTO 0OBEKTa Ha YPOBHE
O®usuyeckoro Bakyyma, Hecyiee uH(pOpMaIi0, TOXIECTBEHHYI0 HWH(OPMAIMOHHON
coctasisronieir @CCIT MO [20].

VYHUKanbHOE CBOMCTBO CIIMHOBBIX TOJE€M NMPOHUKATh CKBO3b JIIOOBIE MPUPOIHBIE CPEIbI
o0yciaBnuBaeT OECHpensITCTBEHHBIH M €AMHBIA MEXaHH3M B3aUMOACUCTBUS MaTepUaIbHBIX
O0OBEKTOB — HEIpepbIBHBIH 00MEH uH(poOpManued, peaqu3yeMblid MYTEM CIHH-TOPCHOHHOIO
B3aumoeiicTeus Mmexxy @CCII MO u TODB (Topcuonnbivu noisimu Gusnueckoro Bakyyma).
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B pesynprare CHOMH-TOPCMOHHOTO WH(MOPMALMOHHOTO B3aUMOACHCTBUS HUAECHTHYHAsS
uHbopMalMg O MapamMeTpax BpAIIEHUS CIUHOB, TOIOJIOTUH, CTPYKTYpE, 3JIEMEHTHOM COCTaBe
BEIIIECTBA U Mpolieccax, MPOUCXOAAIINX B MaTEPUAIbHOM O0OBEKTE, CYIIECTBYET OJJHOBPEMEHHO B
@®CCII Ha ypoBHE MarepuasibHOro 00bekTa 1 B TODPB Ha ypoBHe Pusnueckoro Bakyyma.

Mexanusm oOpazoBanuss TODB HanpsmMyro CBs3aH C MPEABAPSIONIMM €ro 00pa3oBaHUEM
@OCCIT MO. Bzaumogeiicteue ®CCIT MO ¢ TODB, 00ycnoBieHHOE MPOHUKAIOLIIMM CBOHCTBOM
CIMHOBBIX IOJIEH, IMPOUCXOAUT B Mpenenax OJMKHEH 30Hbl, B TOM YHUCIE, B IPOCTPAHCTBE,
3aHUMAEeMOM MaTepUATbHBIM OOBEKTOM, T.€. IPU HYJIEBOM PACCTOSHUH, B YCIOBHUSIX HAaUOOJbLICH
3¢ PEeKTUBHOCTH B3aUMOACHCTBUS (MaTepHaIbHBIE 0OBEKTHI KaK Obl "pacTBOpeHbI" B DPU3MUESCKOM
Bakyyme). D10 00cTOSITENBCTBO 0OECIEUNBAET ONTHMAJIbHBIE YCIOBMS Ul CHMH-TOPCHOHHOIO
B3auUMOJEICTBUS cIMHOBBIX nonei ®usnueckoro Bakyyma ¢ CCII Bcex ocTabHBIX MaTepUaJIbHBIX
00BEKTOB.

Bszaumoneiicteue CCII nByXx MaTepuanbHbIX OOBEKTOB HE MOXET IIPUBECTH K
HEINOCPEJCTBEHHOMY HW3MEHEHHI0 MX CTPYKTYPHBIX cocTaBisolX. OJHAKO OHO  BBI3BIBACT
n3MeHenne uHpopmarmonHoi cocrapistomerd CCII  kaxaoro u3 oOBEKTOB — TIOKas3aresien
COCTOsIHUSA ero cnuHoB. Kak cieactBue, Takoe B3auMOJCHCTBHE MOXKET NMPHUBECTU K M3MEHEHHIO
XapaKTePUCTHK U CBOMCTB BEUIECTBA OOBEKTOB, 00OYCIIABIMBAIOIIEMY U3MEHEHUE TIPOUCXOSAIINX B
HUX (QU3HUECKUX, (PU3MKO-XUMUYECKUX U OMOJIOTHYECKUX MPOLIECCOB, U KaK KOHEUHBIH pe3ysbTar,
K U3MEHEHMIO IOoKa3aresnen cTpykrypHoil coctasisitomein CCII MO.

Wtak, TopcuoHHble mnons @usnueckoro Bakyyma  — 3TO TOpCHOHHBIE (AHTOMBI
dusngeckoro Bakyyma, coneprxkamue nHhopmanuro, npuodpereHHyr0 COOCTBEHHBIMU CITHHOBBIMHU
MOJIIMU MaTepUAJIbHBIX OOBEKTOB.

2.9. lIponosxuteabuocTs ku3uu ®CCII MO

[IponomxurensHocTh cymectBoBaHuss TODPB u ®CC MO onpenensercs BpeMEHEM KU3HU
UX CTPYKTYpHOTO ¥ HWH(OPMAIIMOHHOTO KOMIIOHEHTOB, TO €CTh KaXJOTO W3 OCHOBHBIX
CTPYKTYpPHBIX IIOKa3aTeleil MaTepHalbHOIO OOBEKTa — €ro CTPYKTYphl, 3JIEMEHTHOI'O COCTaBa
BELIECTBA U TOIOJIOTUM, a TaKXE€ OT H3MEHEHHUS COCTOSHUS €ro CIUHOB, OOYCIIOBJIEHHOIO
uHpopmannoHHbM B3auMmojeiicteueM CCII npanHoro matepuansHoro obbekra ¢ CCII Bcex
OCTaJbHBIX MaTepUAIbHBIX 00BeKTOB. Ilpu cmeHe mokaszaTenell CTPYKTYpHOTO  WJIU
uHpopmannonHoro coxaepxkanus, ®CCII MO mnpekpaiiaer CymecTBOBaHHE; BO3HUKAIOT HOBBIE
OCCII MO u TODB.

Kaxnoe HoBoe HH(POpPMALMOHHOE BO3JEHCTBUE HAa MaTepUabHBIH OOBEKT H3MEHSET
cocrosinue cnuHoB DCCII MO. 3OTo npuBOIUT K U3MEHEHHIO HH()OPMALIMOHHONW COCTaBJIAIOIIEH
¢daHTOMa, UM, CIeloBaTENbHO, K IMPEKPALICHUI0 €ro CYIIECTBOBAHUS, HECMOTpPS Ha COXpaHEHHE
cTpykTypHO# coctasistomeid @CCII, npuBa3aHHON K MaTepuaibHOMY 00bekTy. [lpu crenyromem
Bo3zelicTBuM Bo3HHMKaeT HOBBIH @DPCCII storo ke o0beKTa, conaepKalluii COXPaHUBLIMKCS
CTPYKTYpPHBI KOMIIOHEHT M BHOBb BO3HUKIINI MH(pOpMannoHHBbIA. [loHATHO, 4TO M3MEHEHHe
CTPYKTYpPbI MaTe€pUaIbHOI0 00BEKTA M, CIEJOBATENbHO, CTPYKTYpHOH cocTaBisomeii ero ®CCII
TaK)K€ JIOJDKHO NPHUBOJUTH K HCYE3HOBEHMIO NepBoHavdasibHO cyiiectBoBaBuiero ®CCII u
BO3HUKHOBEHHIO HOBOI'O C U3MEHEHHBIM CTPYKTYPHBIM COIAEPKAHUEM.

Jlns OGuonornueckux oOBEKTOB C HEMPEPHIBHO MEHSIOMICHCS CTPYKTYPHOU COCTaBIISIFOIIEH
XapaKkTepHO HempepbiBHOE uepenoBanHue cmeHstonmx Apyr apyra ®CCII u TOPB, nono6HO
CMEHSIOMMM JpyT Jpyra kuHokamgpam. CymectBoBaHue Kaxaoro takoro "kaapa" — OCCII u
TODB, o0yciaoBIeHHOE HENPEPHIBHBIM OOMEHOM HWH(OpPMAallUU, COXpaHSeTcs Ha BcE Bpems
CYLIECTBOBAHMSI MaTE€PUAIBLHOIO OOBEKTa — HE3aBHUCHMO OT €r0 MECTOHAXOKJIEHUs, KUBOTO HIIU
MEPTBOTO.

3. MexaHu3Mbl ICUXHYECKON TeATEJHLHOCTH YeJI0BeKa

3.1. buokomMnbOTEpP CO3ZHAHUS
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OYHKIUIO MCUXUYECKOH NeATENIbHOCTH 4YeJIOBEKa BBINOIHIAET BHOKOMIBIOTEP CO3HAHUSA
(BKC) — nekoe marepuanbHoe "yCTpOHUCTBO", B PYHKIIMM KOTOPOTrO BXOIHUT 00paboTKa, 0TOOp U
XpaHeHue WHGOpMaIuU, HEOOXOAMMOW IS TPOIECCOB KXU3HEOOECNEUEHUsT OpPTraHu3Ma, B TOM
qHcie MCUXMYECKUX MPOIIECCOB OCO3HAHUS, MBIILIeHUs, TBopuyecTBa U T.7. BKC ¢dynkumonupyer
Ha KJIETOYHOM M I10JIEBOM YPOBHSIX.

Ha xnerounom ypoBHe, Kpome Kopbl Oonbinmux mnonymapuii, BKC oxBarbiBaer
YUYacTBYIOILIME B IICUXUYECKUX MPOLECCAaX KIETOYHbIE CTPYKTYPbl IPOMEKYTOUHOro Mo3ra. B Hux
nocrynatonias adpdepentnas HHPOPMALUS MPU MOCTOSIHHOM YYaCTHH PETUKYISAPHON (dopmanuu
noJiBepraercs nepBUYHoM oopadotke. K cTpykTypaM, yuyacTBYIOIIMM B 3THX IIpOLEccax, OTHOCITCS
KOMIIOHEHTBI JIMMOMYECKOW CHCTEeMbl — LEHTpPhl OOJM U YIOBOJBCTBHS, HEHPOryMOpalbHOU
PETyJSAINH, JKaXIbl, TOJI0JIa U HACBHIIICHHUS, CHAa U OOApCTBOBaHUS, TepMmoperyisaiun. lloscHas
W3BMJIMHA M MHHJAIMHA YYacTBYIOT B ()OpMHUpPOBaHHME SMOLMH (B YacTHOCTH, HH(pOpManus
npuoOpeTaeT SMOIMOHATILHYIO OKPACKY), JIUMOMUYECKUE Spa TajdaMyca U TUIIOKaMIl Y4acTBYIOT B
OpraHu3alys NaMsATH U 00yUYeHHUS.

Ha nonesom ypoBue BKC mpeacraBieH mexaHusmMom mnojco3Hanus — "llpoyeccopom”,
o0pa3oBaHHbIM COOCTBEHHBIMH CIMHOBBIMU  IOJIAIMU IJIMAIBHBIX KIJIETOK OJMIOJCHIPOLMTOB,
BXOJSIINX B COCTaB HEUPOTIHAIBHBIX KOMIUIEKCOB KOpbI rosioBHOro mosra. Padora Ilporneccopa
ocHoBaHa Ha B3aumozeictBuu CCII KIETOYHBIX CTPYKTYp KOpbl —CATE€JUIMTHBIX  INIHAJbHBIX
KJIETOK HEHPOTIHAIbHBIX KOMIUIEKCOB, BXOAANIMX B KadecTBe mojcucteM B CCII Kopbl rOJIOBHOTO
Mo3ra. OriuuuTenbHas OCOOEHHOCTh MEXaHU3Ma II0JICO3HAHMS 3aKII0YaeTcs B TOM, YTO €ro
(GyHKIMOHMPOBAHNE HUKOT/IA HE TIPEKpaIaeTcs Jake B Clydae MOJTHOTO OTCYTCTBHS Ha KIETOYHOM
ypoBHe BKC Bcex npu3HaKoB KJIETOUYHOW aKTMBHOCTU CTPYKTYpP I'OJIOBHOI'O MO3ra U MpeKpalieHus
Beex Qpynkuumit HHC.

B BKC mno TpeM OCHOBHBIM KaHajJaM  IOCTynaeT HH(opManus, pas3jIudHas I10
MIPOUCXOXKACHUIO, HA3HAYCHUIO U (PYHKIIMOHAIBHON HaIpaBICHHOCTH:

- Ha xyleToO4YHOM YpOBHE OT pPELENTOpPOB CEHCOPHBIX 30H aHAJIM3aTOPOB M BHYTPEHHUX
pELenTopoB B KOPY TOJIOBHOTO Mo3ra mocrymaeT addepentHas uHpopmaius, oToOpakaromas
COCTOSIHUE BHELIHEH Cpezibl U COCTOSIHUE BHYTPEHHUX OPIaHOB;

- Ha moneBom yposHe B [Iponieccop nocrynaer nnpopmanms nz @usndeckoro Bakyyma;

- U3 knerounsix crpyktyp BKC, BXoasmux B HUXKHHE OTHENbI TOJIOBHOTO MO3Ta, B KOPY
TOJIOBHOTO MO3ra M Ha mojieBod ypoBeHb B "lIpomeccop" moctymaer uHpopmMainus, CBs3aHHAs C
NICUXUYECKOHN NesATeIbHOCThIO MHAMBHIA. DTa MHGOpPMAaILMs, YIpaBisiolas mpoleccaMu oToopa,
00paloTKku, U oueHkHu addepeHTHOW HMHPOpMAIMH, MOCTyNAIOIeH O MEPBBIM JIBYM KaHalaM, B
TOM 4Hclie U3 "apXUBOB" JOJTOBPEMEHHOM MaMsATH, HEOOXOAMMA JJIsi OINpPEJNEIEHUs] OCHOBHBIX
3amad  oOecrieueHMs] pa3BUTUST W KU3HENCSITENbHOCTH opranm3ma. OIleHKa 3HAaYMMOCTH
uHboOpMalMd U BBIOOP NMPUOPHUTETOB ONpEIENSeTCS B NMPOLIECCE MHOTOKPAaTHBIX MEKYPOBHEBBIX
MIEPEHOCOB U €€ TIOBTOPHOM 00pabOTKHU.

3.2. Posib riiMajIbHBIX KJIETOK - MaTepuaJbHOro cyocrpara [Ipoueccopa

CornacHo 11.2.6, Bce MaTepuaibHble 00bEKTHI )KUBOTO OpraHU3Ma, B TOM YUCJIE HEPBHbBIE U
IJIMaJIbHBIE KJIETKM KOpPbl TOJOBHOTO Mo3ra, o6sanaioT CoOCTBEHHBIMH CHUHOBBIMU MOJISIMH,
HeCyluMU HH(pOpMannio 00 UX CTPYKType, TOMOJIOTMM, D3JIEMEHTHOM COCTaBE€ BEIIECTBA U
COCTOSIHUM CIIMHOB.

Cocrostnue CCII HepBHBIX W TJIMAIBHBIX KJIETOK TOJOBHOTO MO3ra HE OCTaéTcs
MOCTOSIHHBIM BO BpeMeHH. I[Ipu M3MEeHEeHUM COCTOSIHMSA KJIETKHM, BHOBb BO3ZHUKIIHMHM (aHTOM €&
Cob6crBennoro cnuHoBoro moinst (OCCII) wunaynupyer B ®Dusmueckom Bakyyme HOBBII
TopcuoHHbIl panToM (TODB), KOTOpHIA, B CBOIO OYepelb, OCTACTCS HEU3MEHHBIM JIHMIIb [0
OUYEPEeTHOTO M3MEHEHHUS COCTOSHUS KIETKU. TakuM o0pa3oM, >KMBBIE OpPTaHU3MBI SIBIISIFOTCS
reHepaTopamMH CIeIYIOIUX APYT 3a IPYroM TOPCUOHHBIX nosel — pantomoB TODB.

®eHoMeH MaMsATH (QYHKIHUOHAIBHO pealn3yeTcss Ha MOJIEBOM ypoBHE. MexaHu3M MaMsATu
BXOJUT B COCTaB MeXaHM3Ma NoJco3HaHus. Ero cymiecrBoBaHue OOYCIOBIEHO CBOWCTBOM
MH(OPMALIMOHHBIX MOJIeH COXpaHATh MH(GOPMALIMIO HEOIPEAEIECHHO JI0JIT0 BO BPEMEHHM B BUJE
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(danToMoB. CylIeCTBYIOT CBUIETENBCTBA TOro, 4yro TAODB o00mamaroT CBOWCTBOM COXPAHATH
HEOMmpeAeNEHHO OIT0 HHPOPMAIMIO O CTPYKTYpE CIUHOBOW CHCTEMBI YK€ HE CYIIECTBYIOIIMX
OHMOJIOTrMYEeCKUX OOBEKTOB. JTO, BO3MOXKHO, OOBSICHIETCS 3aTSHYBIIUMCS MPOLIECCOM JETpagaliuu
KJIETOYHBIX CTPYKTYp OOBEKTa HCCIEIOBaHUS M, COOTBETCTBEHHO, yracanus ero CoOCTBEHHOTO
CIIMHOBOT'O TMOJIS.

3.3. Me:xxypoBHeBoe padrpanndeHue u cTpyktyp BKC

Pasrpannuenue CTpyKTyp, OTHOCSIIMXCA K KIETOYHOMY U mosieBomy ypoBHsIM BKC,
IIPOU3BOIUTCS MYTEM YCIOBHOIO pa3/eieHHs HEHPOITMAIbHBIX KOMIUIEKCOB — CyOCTpaTOB KOpPBI
T'OJIOBHOI'O MO3ra Ha JBa KOMIIOHCHTA. KJICTOUYHBIN (HCprOHBI, BXOAAIIIME B COCTaB
HEeHpOrinMaabHbIX KOMIUIEKCOB) M TPYNIbl INIMAIBHBIX  KJIETOK-CATEIJIMTOB 3THUX HEHPOHOB.
Onpe):[eJmM HX TOIMOJIOTHYCCKYIO TPUHAJIC)KHOCTD.

HelpoHbl KOMIUIEKCOB M IO TOMNOJOIMYECKOMY M MO (DYHKIMOHAIbHOMY IIpH3HAKaM
IIpUHAIeKAT KIeTouyHoMY ypoBHIO BKC — kope ronoBHoro mosra.

['muanbHble KOMIIOHEHTbl KOMILJIEKCOB, DACIIOJOKEHHbIE B KOpE TOJOBHOTO MO3ra,
GyHKIMOHATBHO OTHOCATCA K mosieBomy ypoBHIO BKC — x Ilpomeccopy, W HMpeacTaBisiiOT €ro
KJICTOYHBIH COCTaB.

Takum oOpasoMm, mytu addepeHTHON uHPOpManums, mnocrymaroomeii B Ilpomeccop mo
[IOJIEBOMY KaHally, U MH(QOpPMAaLUH, MOCTyHawleil B KOpy OOJBIIMX MOMyIIApUA W3 HHUKHHUX
OTJEJIOB FOJIOBHOI'O MO3I'a, CXOJATCSI Ha HEHpOIIHaibHBIX KOMILIEKCAX KOPBI TOJIOBHOIO MO3ra.

PaboTta MexaHu3Ma 1ojco3HaHUsl OCHOBaHa Ha 00pa0oTke MH(pOpMalMH, OCTyNAromel U3
BHEIITHEH CpCAkbl 110 IMOJICBOMY KaHaly, U OT CoOCTBEHHBIX CIIMHOBBIX MOJEH KIETOYHBIX CTPYKTYD,
BxoJux B kayectBe nojacucteM B CCII IIpoueccopa. TakuMu mojcucreMamu SIBISIOTCS TPYIIIbI
CaTCJUIMTHBIX TJIMAJIbHBIX  KJIICTOK, BXOJAIIME B COCTaB HCprOI‘JII/IaJII)HI)IX KOMIIJIEKCOB
acCOLIMATUBHBIX 00JacTell KOpbl TOJIOBHOTO Mo3ra. [Ipu HOpManabHOM NMCUXMUYECKON AeATeIbHOCTH
CTPYKTYPHBI KJIETOYHOTO YPOBHSI TOJIOBHOTO MO3Ta M MOJIEBOTO MEXaHU3Ma 00paboTKu WHPOpMauu
Y MIaMATH IOCTOSTHHO M HEPA3pBIBHO CBSI3aHbI MEXY COOOiA.

3.4. OcHoBHbBIe QYHKIHMH HEHPOTIHAIBLHOI0 KOMILIEKCA U €r0 KOMIIOHEHTOB

HepBHast kileTka KaXJ0ro HEMPOTIHAJIBHOTO KOMILJIEKCA KOpBI TOJOBHOTO MO3ra, Ha
KOTOPYI0 B BHJE KOPOTKMX HEpPBHBIX MMIIYJIbCOB (IIOTEHLIMAIOB JEHCTBHS)  MOCTYHAeT
uHbopManus, B3aUMOACHUCTBYET C OKpY’Kalolled ee TPYINNON CATEeUTUTHBIX TIHAJIbHBIX KJIETOK
OJIUTOJICH/IPOLIUTOB.

HeiipoHbl u oOkpyxamomas HX TIpylnna NHAIbHBIX KJIETOK-CaTeNIMTOB  00pa3yroT
HelporinaibHbIe KOMILJIEKCHI, HaJIeJIEHHbIE  PSAJOM GyHKIUH, o0ecneunBaroImux
¢ynkunonuposanue BKC Ha KJI€TOYHOM U IOJIEBOM YpPOBHSX T'OJOBHOIO MO3ra Kak €IMHOTO
LEJIOTO.

OcHoBHBIE GYHKIIMN HEUPOTTTHAIBHOTO KOMILIEKCA!

- mnepekogupoBaHue addepeHTHOW HHPOpPMALMK C UMIYJIbCHO-YACTOTHOTO KOJa,
UCTOJb3yeMOro Tpu ee oO0padoTke Ha KJIETOYHOM YpPOBHE, B aMIUIUTYJHO-BPEMEHHOU
(aHanmoroBsIit) K01, HEOOXOIUMBIN AJ11 00pabOTKM MHPOPMAIIMHU HA [T0JIEBOM YPOBHE;

- ydactie B  (YHKIMOHMpPOBaHMM  MexaHu3ma  mnojcoszHanus  (IIpomeccopa),
oOycaBiuBaroiiee CBepxXObICTPYI0 00pabOTKy HEOTpaHUYEHHOTO 00bEMa HHPOPMAIINH;

- peanuzanus (YHKIMH KpPaTKOBPEMEHHOM mMamsATH, oOecreyuBaollelf, B YacTHOCTH,
BO3MOYXHOCTh COBMECTHOU 00pabOTKH pa3zHOMO10BoM addepeHTHON MHPOpMAIUH, UCXOSAIIEH OT
OJTHOTO HMCTOYHMKA M IOCTYMAIOLIEH B CEHCOpHbIE O0JACTH Pa3IMUYHBIX AHAIU3aTOPOB KOPHI
TOJIOBHOIO MO3ra CO 3HAUUTENbHBIM BPEMEHHBIM pa3dpocoM (Hampumep, HJIEHTU(PUKALNUN
BCIIBIIIKY OJMHOYHOIO BBICTPEINA U 3aI1a3/IbIBAOIIET0 OTHOCUTEIBHO HEE 3BYKA).

O60vM KOMITOHEHTaM HEMpOTINaIbHOTO KOMIUIEKCa IPU UX paboTe B pa3iMYHbIX pexuMax
OTBEJICHbI OmpezeNeHHble cnenuduueckue QyHkuu. Tak, npu nepeHoce HHPOpPMALUU C
KJIETOYHOTO YPOBHS Ha TI0JE€BOW, HEHPOH KOMIUIEKCAa SBISIETCS JIOHOPOM — IIOCTaBIIMKOM
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nH(OpMaLIUY TIHMATBHBIM KJIETKaM, BXOJASIIMM B caTeJUIMTHhIE rpynmsl. [Ipun o6paTtHOM mepeHoce
nH(OpMALIUY C TIOJICBOTO HA KIETOYHBIM yPOBEHb IIMANBHBIC CATEIUIMTHI BBITIONHSIOT ()YHKITUIO
peryJyisiTopa HEMPOHHON aKTUBHOCTH.

U, nakonen, COOCTBEHHBIC CIIMHOBBIC TOJISI TPYII CATEJUIMTHOW TJIMH, SIBJISIOIIUAECS
noacucremamu COOCTBEHHOTO CHHHOBOTO IOJISI TIHANBHBIX KJIETOK-CATENIMTOB KOPBI TOJIOBHOTO
MO3ra, UrpalT BEAYIIYIO POJIb B MEXaHU3ME 0Opa30BaHUS COBMECTHO C TOPCHOHHBIMH MOJISIMU
®usnyeckoro Bakyyma "apXuBoB" J0JTrOCPOUYHON MAMSITH.

CoOCTBEeHHOE CITMTHOBOE TT0JI€ TPYIIIBI CATEITUTHBIX TTHATBHBIX KJIETOK Y4acTBYET B paboTe
[Ipoueccopa B kauectBe moacuctembl CobctBeHHoro cruHoBoro mnoss [Ipoueccopa. M3 storo
ClielyeT, YTO HEeKui o0pa3 BHEIIHEW cpeibl, OTOOPaKEHHBIM B TOMOJOTHYECKOM MPOCTPAHCTBE
KOpPBI TOJIOBHOT'O MO3Ta B BUJIE MO3aWKH BO30YKJICHHBIX HEPBHBIX KIIETOK, IPEJCTABJICH B MIOJICBOM
npoctpanctBe Ilporeccopa agekBaTHO pacnpenenéHHor '"Mozankoi" COOCTBEHHBIX CITMHOBBIX
MOJIEH TIHANbHBIX KIETOK-CATEIUTUTOB.

[Ipu paccTosiHMSIX, COM3MEPUMBIX C pa3MepamMH TOJIOBHOIO MO3ra  4eloBeKa,
3¢ (HEeKTHBHOCTh CIIUH-CITUHOBOT'O B3aWMOJCUCTBUS JIBYX TJIMATBHBIX TPYIIT CATCIUTMTHBIX KJIETOK
HE 3aBUCUT OT pAcCTOSHUS MeXAy HUMH. D(PPEKTUBHOCTH B3aUMOACWUCTBUA IBYX PSAIOM
PaCTONIOKEHHBIX TIMATBHBIX TOJCUCTEM Bcerdga paBHA 3(PQGEKTUBHOCTH B3aWMOJCUCTBHS JIBYX
HauboJjee yAan€HHbIX APYT OT APYra IIUAIbHBIX MTOJICUCTEM.

3.5. MexaHu3M B3aHMO/JEHCTBUSI CTPYKTYP HelpOrIHAJLHOI0 KOMILIEKCa NPH NepeHoce
appepeHTHOM HHPOPMALMH HA 110JIeBOIl YPOBEHb

CrpykrypHast coctapisitomias COOCTBEHHOTO CIMHOBOTO TIOJNS TJHAIBHON KICTKH B
3HAYUTEIBHON CTEMEHU 3aBUCUT OT KOJIMYECTBA HAXOJAIIMXCA B KJIETKE MOHOB Kajws,
OTIPEIENIIEMOT0 BEIMYMHON PAaBHOBECHOTO MEMOPAHHOTO MOTEHIMA A — (DYHKIUEH KOHICHTpanui
HOHOB KaJIWA B IIUTOILIA3ME [K+BH, rr.] ¥ BO BHEKJIETOYHOM cpesie [K+3Hm, cp.]- I3MeHeHne [K+BH, ] B
LUTOIJIa3M€ MPUBOAUT K a/IEKBAaTHOMY U3MEHEHUI0 cTpyKTypHOU cocrapistomeil CCII rmuanpHoM
KIETKM U CTENEHU NOoNsApHu3aluu e€ IMTOoIUIa3MaTHUYecKol MeMOpaHbl: CHUKEHHE B KIIETKE
KOJIMYECTBA MOJIOKUTEIbHBIX HOHOB K IIPHBOIUT K €8 MOIspu3alum.

OTnUYUTENbHON 0COOCHHOCTHIO TTUANBHBIX KIIETOK-CATEIUTUTOB SIBIISIETCS HAIUYUE MEXITY
HUMH TaK Ha3bIBa€MBIX 'MIENEBBIX KOHTAKTOB", 00YCIABIMBAIOMIMX CBOOOJHOE MEKKIECTOUHOE
nepemenienre HoHoB K’ n BepaBHMBanue BemmuuHbl [K 'y, 1] OJHOBpEMEHHO BO BCEX KIETKAX
Ipynnbsl B cay4yae U3MEHEHUU KOHIEHTpAluHu Kaius B oJHOM u3 HUX. Hanuuue 3Toro mMexanusma
o0ecreunBaeT paBHYIO MO BEIWYMHE IEMOSPHU3AIUI0 MEMOpAH M paBHbIC 3HAUCHUS MEMOpaHHBIX
MOTEHIIMAJIOB BO BCEHl rpyIIe KIETOK-CaTEIJIUTOB.

Kak ormeuanocy B m.3.4, oIHON M3 OCHOBHBIX (YHKIUN HEHPOTIHAIBLHOTO KOMILIEKCA
ABIgeTCs KoaupoBaHue addepeHTHOH HH(OPMalMK, MOCTYMHAromIed OT KIETOYHBIX CTPYKTYp
HWKHUX OTJEJOB TOJIOBHOI'O MO3ra B BHJE HEPBHBIX HUMIIYJIBCOB JUIMTENbHOCTBIO 1,5 Mc, B
MOTEHIINAJ, TPOJIOJIKUTEIBHOCTh KOTOPOTO (JI0 COTEH CEKYH]I) COBIMAAAET C MPOAOIKUTEIHHOCTHIO
KpaTkoBpeMeHHON mamatu. Kak mpoucxogutr Ttpanchopmanus Ha 4-5 mopsaako 1,5-
MUJUIMCEKYH/IHOIO BPEMEHHOI0 MHTEpBaja CYIIECTBOBAHUS MOTEHIMalIa NEHCTBUS B MHUHYTHBIN
WHTEpBaJl PEaKlUMH TPYNIbl CATEJUIUTHBIX TJIMAJbHBIX KJIETOK, BO3HHMKAIOIIEW B OTBET Ha €ro
MOCTyIIeHHE?

MexaHu3M BO3HMKHOBEHHS JENOJISPU3ALUN KIIETOK-CAaTEJUIMTOB JIOCTaTO4YHO mpocT. [Ipu
noctyruieHnn apdepeHTHOl MHpOpMalMM HAa CHUHANTUYECKUH BXOJ HEHpOHa, OH BO30Yy)KIaeTcs.
IIpy 5TOM M3 MEXKIETOYHOTrO TPOCTPAHCTBA B HEHPOH MOCTymaloT MoHbl Na', a 3 KieTku B
MEXKJIETOUHYIO Cpey BBIXOAT HOHBI K.

OJHOBPEMEHHO € POCTOM BO BHEKIETOUHOI cpesie KOoHueHTpauH [K suexn cp |, BO3pacTaet
IpaJfeHT KOHIIEHTPAINH HOHOB KaJIis OTHOCHTEIHHO BHYTPHUKIETOUHON KoHIenTparuu [K 'y 1] B
CaTEeJUIMTHBIX KIeTKaX. B pesymbrate m36bITounble MOHBI K’y 1O rpaJuMeHTy KOHIEHTpaluu
MOCTYNAIOT M3 MEXKIETOYHOW cpeAbl B INIHMaJIbHBbIE KIETKHU, YTO MPHUBOJIUT K BO3PACTaHHUIO
koHEHTPAUH [K guyrp. 1] ¥ JAETIONAPU3AIMN UX MEMOPAH BO BCEX KIETKAX CATEJUIMTHON TPYTITIBI
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(x BO3pacTaHHMIO PaBHOBECHOTO MEMOPAaHHOTO MOTEHIIMAIa, HAampuMmep, oT 3HaucHus -100 MB 10
HEKOTOPOTO HOBOTO 3HaueHus1 -85 MB).

[TponomKUTETEHOCTh U3MEHEHHOTO (AETIONSIPU30BaHHOT0) COCTOSTHUS TIIHAJIbHBIX KJIETOK B
KaXJIOM CaTEeJUIMTHOM IpymIe ONpeAessieTcs] CKOPOCTSIMHU JBYX MPOTHUBOIOJIONKHO HAINPaBIECHHBIX
MIPOLIECCOB — JICMOJIIPU3ALMU U TMOJISIPU3ALMU LUTOIIa3MaTnyeckux MemOpaH. COOTBETCTBEHHO,
CKOpPOCTEH MOCTYIUICHUS [K}Hem cp.] B TIIHabHBIE KICTKM M OOPAaTHOTO BBIXOJA MOHOB K" u3
kietok. Ocobo momguepkHEM, 4YTO TakKOil Mpollecc HAYMHACTCS M JJUTCS B KaXKIOW Trpymme
JIMAJIBHBIX KJIETOK-CATEJUIMTOB HE3aBUCUMO OT OCTAJIbHBIX T'PYII HEHUPOIJIHANbHBIX KOMILIEKCOB
KODBL.

3.6. BpeMﬂ JKU3HHU MEXaHM3Ma IMMOJACO3HAHUA

CoOcTBeHHBIE CIUHOBBIE MMOJIA BceX mojcucreM COOCTBEHHOTO CIIMHOBOTO MOJS KOPBI
TOJIOBHOT'O MO3Tra MPEeTEepHeBalOT HENPEPHIBHBIE U3MEHEHHS, O0YCIOBICHHbIE UX CHHUH-CIIUHOBBIM
B3aMMO/ICHICTBHEM M HEMPEPBIBHO MOCTYIAOIICH HH(OpMaIIHEH.

[Tpoueccyl monsipu3aluyl U ACTIOJSIPU3ALMUA TPYIIbl [NIMATBHBIX CATEUIUTOB, B KaXKIbIN
JTAaHHBI MOMEHT OINPEAENAI0TCA CIEIYIOIUMHU (pakTOpamu:

a. lnTeHcuBHOCTBIO TOTOKA addepeHTHON nHPOopManuu (4acTOTHI CIEIOBAHUS HEPBHBIX
UMITYJIbCOB, JUIMTEIBHOCTH M CEPUIMl HMMITYJIbCOB, YaCTOThl WX CIJI€JOBAaHHUA), MOCTYHaoLEel B
JTAHHBIA HEHPOTTHANbHBIN KOMIUIEKC U3 HIDKHUX OTIENIOB TOJOBHOTO Mo3ra U u3 dusznueckoro
Bakyyma. B wactHocTH, MH(pOpMaMH, MOCTYMAOIIEH W3 apXUBOB JOJTOBPEMEHHON IaMsTH,
BOCTpeOOBaHHOM ¢ kieTouHoro yposHs bKC;

6. OT npoTeKaroIIero B JaHHOM CaTEUIMTHOM IpyIIe IPOTUBOMNOIOKHOTO 110 HAIIPABJIECHUIO
rpolecca Mojsipyu3aluu;

B. CocCTOsHUS  TIMaNbHBIX KJIETOK-CATEJNIMTOB KaXXJOW TIpyNmbl HEUPOrIHabHbBIX
KOMIUJIEKCOB KOPBI TOJIOBHOT'O MO3Ta.

[Ipo1oKUTENTBHOCTS TIpOIlecca JACTONSPU3aU MEeMOpaH TJIHAIbHBIX KIETOK KaKIou
CaTeJUTMTHOM TPYIIIBI MOXKET JJOXOAUTH A0 COTEH CeKyH[ (cM. Huxe, ['11. 4).

C  yderoM BCEro BBIIIECKA3aHHOTO, MBI MPHUXOAUM K (YHIAMEHTAIBHOMY BBIBOJY:
BCJIEJICTBHE HENPEPHIBHOIO U HECUHXPOHHOTO MOCTYyIJIeHUs apdepeHTHON HH(pOpMAIMK 1O BCEM,
WM TOJBKO MO OJJHOMY KaHaly, MeMOpaHHbIe MOTEHI[UAJIbI CATEJUIMTHBIX IIHATBHBIX KJIETOK KOPbI
TOJIOBHOT'O MO3Ta HUKO20Ad 0OHOBPEMEHHO He 00CIMU2AIOm C80UX SPAHUYHBIX 3HaYeHull. | TnanbHble
KJIETKM B TIpylmax  pa3iMuHbIX HEWPOINIMAJIbHBIX KOMIUIEKCOB  HAaXOASTCS B COCTOSIHUU
HENPEPBIBHOIO aCMHXPOHHOI'O MpOLECCa AENOIAPU3ALUN U MOJIAPU3aluU Ha NPOTSIKEHUU BCETO
nepuoza Gynkunonuposanust bKC.

Otcrona crnenyer: ¢ynkuuonupoBanue CoOctBeHHoro crnuHoBoro mnons — IIpomeccopa
(pyHKIMOHMpPOBAaHKE TOJIEBOIO MEXaHM3Ma IOJICO3HAHUS) MPOUCXOAUT Ha MPOTSKEHUH BCEro
CYIIECTBOBAaHMUS WHAMBUIA 00 NpeKpawjenus nocmynienus aggepenmnoi ungopmayuu u
00CMUMNCEHUSL SPAHUYHO20 (KPUMUYECKO20) 3HAYeHUsl 0enoaapu3ayuy MEMOPaH TIIMAIBHBIX KJIETOK
CaTEeJUINTOB BCEX HEHPOIIMAIbHBIX KOMILIEKCOB.

CobcTBeHHOE cnMHOBOE TMoJjie MexaHuzMma mnojco3Hanus (IIpoueccopa) Haxoautcs B
KKl JAaHHBIA MOMEHT 8 COCMOAHUU OUHAMUYECKO20 PABHOBECUs B PE3YIIbTaTe:

a. CIMH-CIIMHOBOTO B3auMojieicTBUSI COOCTBEHHBIX CIIMHOBBIX MOJIEH TPYII CATEIUTHBIX
IINAJIbHBIX KJIETOK KOPBI TOJIOBHOTO MO3Ta,

a TaK)kKe MPOTHUBOIOJIOKHO HANPABICHHBIX MPOLIECCOB!

6. gemoyspu3allUd  LUTOIMJIA3MAaTUYECKMX MEMOpaH TIJIHaJIbHBIX KJIETOK-CATeIUTOB,
00yCIIOBJIEHHOHN HENPEepbIBHBIM MOCTYIUIEHHEM addepeHTHON HHPOpMAaIIIH;

B. TIOJISIPU3ALMY [IMTOIIa3MaTUYECKHX MeMOpaH, 00yCIOBIEHHON BBIXOJOM IO T'PAJUEHTY
KOHIIEHTpauyu HoHOB K’y 1 M3 KIeTkn.

4. MexaHu3Mbl HIAMATH
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PaccmoTpuMm cnydail, mpu KOTOPOM Ha CHHANTUYECKUH BXOJ HEWpOHAa OJHOTO U3
HEHPOIINaIbHBIX KOMIIJIEKCOB KOPBI TOJIOBHOTO MO3Ta MOCTYNNI OJUHOYHBIA CTUMYJ. DTO JOHKHO
TNIPUBECTH K M3MEHEHMIO KOJMYecTBA MOHOB K’y , B IpyIIe CaTe/UTUTHBIX TIHANBHBIX KIETOK
3TOTrO KOMIUIEKCA U, KaK CIEICTBUE, K JETOISIPU3AHN UX MeMOpaH ¢ ypoBHs, Hanpumep, -100 mB
1o ypoBHs -80 MB, m mocnemyromeid MX penosispu3alid — BBIXOAY HOHOB K" u3 xierok-
careuiuToB. [lpouecc penonspusanuu 3aBUCUT OT I'PaJAMEHTAa BHYTPUKIIETOUYHOM KOHLEHTpALUU
MOHOB KaJIUsl OTHOCUTEILHO BHEKJIETOUYHOM.

W3menenne cocrostHus naHHOM mnoacucreMbl CIIII kopel roloBHOro Mo3ra NpUBEAET K
U3MEHEHMSIM COCTOSIHUH BCEX OCTabHBIX €ro nojacucreM. lM3meHeHus, oOycClOBIEHHbIE CIMH-
CIIMHOBBIM  B3aMMOJCHCTBHEM BCEX IIOJCUCTEM KOpbI, KaK CIEICTBUE, NPUBEIYT K
IIepepacpeeIICHUI0 BETMYMH MEMOPAHHBIX TOTEHLMAJIOB BO BCEX I'pyNIax CaTEJUIMTHBIX KJIETOK
KOPBI, 4YTO 00YCIIOBUT U3MEHEHHE B HUX MPOLIECCOB ACTONIAPU3ALMU-TIOIAPU3ALIUY.

Cka3aHHBIM OOBSACHSETCA KKYUIMICS MapaJoKCaIbHBIM HMPUHIUI OpPraHU3aluy NaMsITh —
pacpeseNIEeHHOCTH SHIPaMMBI 110 BCEM KOpE TOJIOBHOTO MO3Ta, NPHUHATHIA CErofHs B KadyeCTBE
ocHOBHOro. Bcrmomuum Jlemm: "mamsTu HuUrae HET, HO B TO € Bpems OHa Bcroay'. B
JNEHUCTBUTEIBHOCTH, CIEAbl INaMATH COXPAHAIOTCA Ha IIOJIECBOM YPOBHE B KAauecTBE IIOJIEBOU
sHrpammsl ¢ yyactrueMm CCII rimanbHbIX KIETOK-CaTEeJIUTOB.

[TomeBass 2HrpaMMa — 3TO MIHOBEHHOE OTpPaXCHHME COXPAaHEHHOIO B  IAMSITH
nHpOpMaMOHHOTO cozaepkaHusi COOCTBEHHOTO CIIMHOBOTO TIOJS KOPBI TOJOBHOTO MO3Ta,
UHTETPUPOBAHHOIO [0 COCTOSHUSM BCEeX ero mnojcucrteM (mo cocTossHusIM CoOCTBEHHBIX
CIIMHOBBIX IIOJIEll BCEX TIpyNIN TJUAIbHBIX CaTEJUIMTOB, aJ€KBAaTHBIM IIOCTYNMBIIEH B HUX
nH(OpMalUU B JTaHHBI MOMEHT BPEMEHH).

"Berony" no Jlenum (cMm. m.1.1) — 3T0 OTpa’keHHE MOJEBOM 3HIpPaMMbl Ha KJIETOYHOM
ypoBHE — B "HazBoHON" yacTu aiicOepra. Tpaucsuei nHPOPMAITMOHHOTO COAECPKAHUS TOJIEBBIX
SHTpaMM Ha KJIETOYHBIH YPOBEHb OOBSICHACTCS HEBO3MOXHOCTh (U3NYECKOTO YHUUYTOXKCHHS
SHIPaMM KpPAaTKOBPEMEHHOW NaMATH AaMHE3MMHBIM IIOKOM M HMX IOCIEAYIOUIEE CIIOHTAHHOE
BoccraHoBjieHue. [loneBas »HrpaMmMa HE MOXKET OBITh YHHMUTOXXEHaA JI000H MOCIeayromen
uHpopMaluel, MOCKOJIbKY €€ IMOsBIEHUE B BHJE "9Xa" HEONpPEeNeNeHHO JOJIr0 MOAICPKHBAETCS
(aHTOMOM TIOJICBOM PHTPAMMBI, BO3HUKAIONIMM B Pu3ndeckoM Bakyyme ogHOBpEMEHHO C caMoii
IIOJIEBOM DHIPaMMOIA.

JIro6oii mporecc, MOAOOHO KaJpaM KHMHOKAPTHHBI, OTPa)XKaeTcs Ha ypOBHE IMOJICO3HAHUS B
BUJIE TOCJEIOBATENBHOCTH N CIEAYIOIIUX HENPEepbIBHO JAPYr 3a JAPYroM (aHTOMOB IOJIEBBIX
surpamm D1, 32, ... On-1, On, Kaxxaas U3 KOTOPHIX HECET MH(GOPMAITUIO O MTHOBEHHOM COCTOSIHUU
CoOCTBEHHOIO CIIMHOBOTO MOJISi KOPBI FOJOBHOTO MO3ra B MOMEHTHI BpeMmeHH tl, t2, ... tn-1, tn,
COOTBETCTBEHHO, YaCTOTa BO3HHWKHOBEHHS IOJIEBBIX SHIPaMM (BO3HMKHOBEHHSI HOBBIX COCTOSHUI
CIMHOBOTO TIOJsI KOPBI T'OJOBHOTO MO3ra) OIpEAeNsieTcsi CKOPOCThIO IepeHoca adepeHTHOH
nH(pOpMallUK € KJIETOYHOTO YpPOBHS Ha IMosieBoM. [IpofomKUTEenbHOCTh IepeHoca € Y4EeTOM
pedpakTepHOro BpeMEHM NOTEHIMana JIEHCTBHA HeWpoHa, B OONBLIONW CTENEHU 3aBHCUT OT
JUINTEIBHOCTU KOJUPOBaHHOU addepeHTHON MHPOpMaLMK, KOTOpasi MOKET COCTAaBIISTh AECITKU U
Ja)ke COTHA MUJUINCEKYH.

[TpoaOMmKUTENBPHOCT CYIIECTBOBAHUS IIOJIEBOM SHIpaMMbl KpPaTKOBPEMEHHOH MaMATu
orpejenseTcs: xapakrepoM addepeHTHON HH(pOopMaluY, TOCTYHUBIIEH B KOPY FOJIOBHOI'O MO3ra U
€€ MOJAJIbHOCTHIO.

B ciydae Bo3znelicTBUM Ha CHHANITUYECKUI BXOJI HEHPOIINAIBHOIO KOMIUIEKCA OAMHOYHBIM
CTUMYJIOM, IIOCJI€ OKOHYAHHUS Iepuoja JenoJisipu3aliy, MPOJOKUTEIBHOCTh BBIXOJA HOHOB
K'puyrp.rn. B MEKKIETOUHYIO cpefy (MPOJOJIKUTENBHOCTD PEMONSAPU3AIMHE TIHAIBHBIX KIETOK
caTeJUIMTHOM Tpymiibl) coctapiseT nopsiaka 10 ¢ (Puc. 2a).

Tpu cTuMyna, TOBTOpsIOUIMECS € YacToToil 1/c, mpuBOmAT K cymmanuu s¢dexra H
COOTBETCTBEHHO, K BO3PAcTaHUIO MPOAODKUTEIBHOCTH Ipoliecca penoispusanuu 10 150 c¢ (Puc.
20).
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OnuHoYHAst cepusi ¢ YaCTOTOM TOBTOPEHUS S5 WMI/CEK JOBOJIUT MPOJOHKUTEIBHOCTD
penonsgpuszanuu 10 1,5-MuHyTHOTO MHTEpBaa u 6oiee (Puc. 2B).
MHOTOKpaTHOE ¥ 4YacToe€ TIOBTOPEHHWE TIOCTYIUICHHS OJHOTHIHOW addepeHTHOU

:' a Puc. 2. HN3menenus MeMOpaHHOT O
v MOTEeHINAJIA IHATBHOM KJIETKH,
ﬁ BO3HMKABIINE B OTBeT Ha AeNOJAPH3ANUIO
MeMOpaHbI 3pUTEILHOT0 HEpBa NMPH NMPOXOKIECHUH
N 2 mB mno HeMy;l . '
! — O/IHOTO HEPBHOTO MMITYJIbCa;
o 0 — Tpex UMIIYJILCOB € YaCTOTOMH
h b caenoBanust 1 umn/c;
| : 6 U 2 — Ipyras KJIeTKa; 4acTroTa
- — cJaeI0BaHudA — 2 U 5 umr/C.
h Je [24]

uHpopmanuu (yaepxkaHue oOpaza BHELIHEH Cpeibl) COXpaHSeT HOJEBOM ciel naMsaTH (TOJIEBYIO
SHTpPaMMYy), YACPKHBas CKOPOCTb pEIOJISIPU3aLMU TIHAJbHBIX MEMOpaH Ha OJHOM YpOBHE.
beictpas cMena »srToro ke o0Opaza U TOCIeayoollee IOCTYIUIEHHE HOBOW HHpopManuu
00yCITaBIUBaET CHIDKEHHUE MPOAODKUTEILHOCTH BPEMEHHU PENOJIpU3aLiu.

Takum  o0pa3oMm, NPONOJKUTEIBHOCTh KPATKOBPEMEHHOM MaMSATH  OIpelelseTcs
JMHAMUKOM TOCTYIUICHHSI B KOPY TOJIOBHOTO Mo3ra adQepeHTHBIX BO3MYIICHHH U HX
MOJIAJIbHOCTBIO. BcnenctBue HenmpepbIBHOITO H3MEHEHUs cocTOsiHUA COOCTBEHHBIX CIMHOBBIX
nosieit noacucreM CoOOCTBEHHOTO CIIMHOBOTO IOJIE KOPbI TOJIOBHOTO MO3ra JJIMTENbHOCTh
CYLIECTBOBAHMSI KPAaTKOBPEMEHHOW MaMATH HOCUT JUHAMHYECKHH XapaKTep U MOXKET COCTaBIISThH
COTHHU CEKYH]I.

O mexaHn3Max AOJITOBPEMEHHOM MaMsITH.

Cormacio m. 2.8, Hecymue wuHpopmaiuio (antoMbl CoOCTBEHHBIX CIHHOBBIX TOJIEH
(OCCII) xuBBIX OpraHU3MOB mpezcTaBieHbl B PuznyeckoM Bakyyme TOpCHOHHBIMU (haHTOMamMH
®usznyeckoro Bakyyma (TODB). Otcrona, nis Beex noacucrteM COOCTBEHHOIO CIIMHOBOTO MOJIS
KOpBI TOJIOBHOTO MO3ra CJIEIyeT, 4YTO OJHOBPEMEHHO C BO3HHKHOBEHHEM Ha IOJEBOM YPOBHE
ITpoueccopa noneBoit sHrpaMmel  PCClIlpynn ra, «n, OTpPaXkKAIOHIEH B JaHHBIE MOMEHT BPEMEHH
COCTOSIHME BCEX TIpYyNIl INIMAJIBHBIX KIETOK-CAaTE/NINTOB, Ha ypoBHE @usmueckoro Baxyyma
BO3HUKAET COOTBETCTBYIOLIUMN €My TOPCHOHHBIM (aHTOM 1oseBol sHrpamMmbl CoOCTBEHHOTO
CIIMHOBOTO 10JIs1 KOPBI T0JI0OBHOT0 MO3ra — TODB pynn 1. .-

B coBpemeHHO# NICMXO(MHU3UOIOTUH SHIpaMMa — 3TO Cliefl MaMATH — pe3yabTaT 00paboTKu
uH(pOpMaINY, TOCTYUBIIEH B TaHHBI MOMEHT BPEMEHH Ha KJIETOUHBIA YPOBEHb KOPBI FOJOBHOTO
Mosra. B pamkax [loneBoi KOHIENIIMY MEXaHU3Ma CO3HAHUs C IOJIEBOIO YPOBHS — U3 MEXaHU3Ma
nosco3Hanus (IIpoueccopa) Ha KiIeTOuHBI ypoBeHb bHOKOMIbIOTEpa CO3HAHHS TPAHCIUPYETCS
roJieBass SHrpaMMa — HHQpOpMAIUs, NPEICTaBIsIoNIas co00i MIHOBEHHBIM MPOAYKT pabOThI
[Ipoueccopa.

Wndopmanusa, HenpepblBHO mocTynatomas B [Ipoueccop, onpenenser AUHAMHKY
caenyromux apyr 3a apyroMm @®CCII kopbl TOJOBHOrO Mo3ra H, CJIEI0BaTENIbHO, JWHAMUKY
pedynpratoB €€ o0paboTku  MexaHusmoM mnozco3Hanus  (IIpomeccopom)  BpemeHHOM
MOCTIeIOBATEIBHOCTH CJIEIOB MaMSATH — MOJEBBIX SHIPAMM, OTPAKAIOUIMX PE3yJIbTaThl 00pabOTKU
MOCTYNUBIIEH HH(OPMALIUH.
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Takum oOpa3om, Ha MOJEBOM ypoBHE bHOKOMIIbIOTEpa CO3HAHHA — B IMOJACO3HAHUU, H,
COOTBETCTBEHHO, HAa YpPOBHE TOPCHOHHBIX mnoned Pusznyeckoro Bakyyma B "apxuBax"
JOJITOBPEMEHHON MaMSATH OTKJIAJbIBAETCS BpEMEHHasl MOCJIEeI0BATEIbHOCTh CIEAYIOUIUX JIPYr 3a
JPYTrOM MOJIEBBIX YHIPAMM CJIEA0B NMaMATH MPOUCXOASIIUX MPOLIECCOB BHEIIHEH CPEbl, OpPraHOB
U CHUCTEM XHU3HEOOeCHeueHUs HHAWBHUIA W MPOUCXOIANIMX B HEM METAIbHBIX (IICUXUYECKHUX )
IIPOLIECCOB.

Heonpenenénno nonroe coxpaHeHue B "apxuBax' MOJITOBpEeMEHHOW MaMATH "KUHOJEHTHI"
caenyromux Apyr 3a apyrom. ¢antomoB nonesbix dHrpaMM DPCCIlpymn . k. 1 TODPBrpyun . .
MOJAJEPKUBACTCS MYTEM HEMPEPHIBHOTO CHUH-TOPCUOHHOTO B3auMojelcTBue CoOCTBEHHOIO
cMHOBOrO moJisi MexaHusma nozacoszHanus (Ilpomeccopa) ¢ TopcuonHbME nOIsIME DU3HYECKOTO

Bakyyma.
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THE MECHANISMS OF THE SUBCONSCIOUS AND MEMORY IN THE FIELD CONCEPT
OF THE MECHANISM OF CONSCIOUSNESS

A.V. Bobrov
Orel State Technical University

drobser@yandex.ru

The article shows that all manifestations of human mental activity (consciousness, sub-consciousness, thinking,
memory, emotions, and other) performs a "bio-computer of the consciousness”. The role of the subconscious and
memory plays the “Processor”- field mechanism of the subconscious and memory, which has the property of ultra-fast
processing an unlimited number of information. The purpose of this work is to show that the mechanisms of the
subconscious and memory are of material nature and are based on physiological principles of functioning of cells and
cellular systems.
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O MEXAHM3ME B3AMMOJIEVICTBUS BPAIAIOILIMXCS MACC

B.A. Otkun

WHcTuTyT MHTErpaTUBHBIX HccnenoBanuil (M3panib)

etkinv@mail.ru

ITokazaHa mMpUHIMIHATIBHAST BO3MOXHOCTh TIEPEHOCA SHEPTUH BPALICHUS TEN B CBOOOTHOM IPOCTPAHCTBE BOJIHOBBIM
nsrkeHueM s¢upa. [IpuBoasaTCS apryMeHThl, HCKITIOYAIOUINE YIaCTHE B TOM KaKUX-TH0O0 MOJIEH.

BBenenne

TexHuueckasi auTeparypa M300MIyeT MpUMEpaMH B3aUMOICWCTBHUS BPAILIAIOIIUXCS Macc,
NPOSBJSIIOIEIOCST  Ha BCeX YpoBHAX Mupo3gaHus [1]. OpHako coBpeMeHHas —(pu3HKa
OTPaHUYMBAETCS M3YUYEHUEM JIMIIb YETHIPEX B3aUMOJEHCTBUH — CHJBHOIO, CJadoro,
JIEKTPOMArHUTHOIO M TPAaBUTALMOHHOrO. Takas OrpaHMYEHHOCTb HPUBOJUT K HEBO3MOXKHOCTHU
OOBSICHEHUS C €€ MO3HMIUI 3HAYUTEIHHOTO MacCHUBa SKCIIEPUMEHTAIBHBIX TaHHBIX. B CBs3M C 3TUM
IpuoOpeTaeT MHTEpeC MPUBJICUCHNE K PEIIEHUIO 3aTPOHYTOI0 BOIPOCA 3HEProJMHAMMKH [2] kak
Hanbonee oOImIel Ha CETOAHSANIHUN JI€Hb TEPMOJMHAMHYECKOW TEOPUH IPOLECCOB IEpeHoca U
npeoOpa3oBaHus JIFOOBIX POPM SHEPTHH.

1. TeopeTnyeckue NMpeanoChbLIKM CylIeCTBOBAHUS BPAIIATEJIbHOI0 B3aUMO/1eHCTBUS

Haubonee oOmiast 10 HeJaBHEro BpEeMEHHU TeOpHs MepeHoca Terja, BEIIecTBa, 3apsajia U
HMMITYJIbCa, UMEHyeMasi TepMoJIMHaMHKON HeoOpaTumbix mnporeccoB (THII), onmepupyer 3akoHOM
COXpaHECHHMs SHEPTUU B opMe 06001eHHOro cooTHomeHus I'udoca [3]:

du =3 \Ifid®i- (1)

rnie U — BHyTpeHHss (COOCTBEHHas) OJHEpPrus pacCMaTpUBAEMON CHCTEMBI; i —
«00001IeHHbIe» CUIbl (a0CONMIOTHOE MaBlieHWe, TeMIEpaTypa, XUMUYECKUN, DJIEKTPUUECKHH T.1.
noteHnuan); ®; — «oboObIeHHas KoopauHaTa» I-ii (OpMbI B3auMOJCHCTBHS (00bEM MEPEHOCUMOi
cyOCTaHIINM, €€ SHTPOIUS, MacCa UK YHCIIO MOJICH, 3aps/l U T.I1.).

OHeproanHamuka, obdoobmraronas THII Ha mpoueccel mpeoOpazoBaHus pazTUYHBIX (HOpM
JHEPruM, paccMaTpWBaeT B  KadecTBe OOBEKTAa  HWCCIICOBAHHWS  BCIO  COBOKYITHOCTH
B3aMMOJICHCTBYIONMNX (B3aMMHO JBHXKYIIMXCS) TEN BILIOTH 10 Beenennoii B enom. Takas cucrema
W30JIMPOBaHa, 3aMKHYTA M 3aKpPbITa, ¥ B HEH B CHITy 3aKOHOB COXPAHCHHS SHEPTHH, MACCHI, 3aps/ia,
UMITyJIbCA U €r0 MOMEHTa Bce mapaMmeTpbl O mpu Oe3AMCCHUNIaTUBHOM MPOTEKAaHWHU IMPOIIECCOB
OCTalOTCS HEW3MEHHBIMH. DTO HCKIIOYAeT BO3MOXKHOCTH HWCIIONB30BAHMS 3aKOHA COXPaHCHUS
sHepruu B Qopme (1) ¥ BBIHY)KJAaeT YYUTHIBATH B HEM BHYTPEHHHUE TMPOIECCHl IMepeHoca M
peoOpa3oBaHUs YHEPTUH, 00YCIIOBICHHBIC B3aUMOCHCTBHEM YacTe CHCTEMBI.

Jlerko BUAETh, YTO B TakKUX CHCTeMax B pa3HbIX €€ 00JacTaX MPOTEKAIT
npomueoHanpaeieHtbvle TPoIecchl. Hampumep, mpu BpameHHUH KaKOW-THOO YacTH CHUCTEMBI C
YIJIOBOM CKOPOCTBIO () OCTalbHAas 4YacTh CHCTEMbI TPHOOpPETaeT paBHBIA IO BEIWYHHE, HO
oOpaTHBIN 10 3HAKY MOMEHT UMIyibca Ly, Ero Hammdme MoxeT OBITh HE3aMETHBIM Ha TJIa3, eClii
MOMEHT UHEPIIUU CUCTEMBI |,o MHOTO OOIBIIIE MOMEHTA MHEPIIMU Bpariarolerocs tena |, , Tak 4to
®, << ® BBHUIY paBeHCTBA Lo = lyo®, = — Ly = — ly®. DTO numaeT BCSIKOTO OCHOBAHUS
YTBEPKACHUS 00 OTCYTCTBUU PEAKIIMU CO CTOPOHBI OKPYKAIOIICH THPOCKOT CPE/IBI.

Ecim wmomynms L, MomenTa L, pacmnpeneneH mo o0BeMy CHCTEMBI HEpPaBHOMEPHO,
MOJIOKEHUE IIEHTpa €ro BEeIUYUHBI (€ro paauyc-BeKTOp [I,) OINpeAensieTcs H3BEeCTHBIM
BBIPKCHUEM:
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o = Lo™ [ po(r,t)rdV, (2)

e po(r, t) — MIOTHOCTP MOMEHTa HUMIYyJIbca B TOYKE IOJII C KOOPAWHATOH I,
paccmarpuBaemasi Kak (pyHKIUsS BpeMeHH 1.

CorocTassis 3Ty BEIMYUHY C PAIUYC-BEKTOPOM Iyo= Lw'1 | Pwo(t)rdV Toii sxe Bemuunusl L,
B OJIHOPOJHOM COCTOSIHUM C TIUIOTHOCTBIO pPgo(t), HaiieM, 4ro B cUCTeME C HEOAHOPOIHOM
«3aBHXPEHHOCTHIOY» MPOMCXOJUT CMENIEHHE IIEHTPA BEITUYUHBI L OT €ro paBHOBECHOTO 3HAYEHUS Ha
pacctositnue Ar, = ry, — g, B CBS3M C Y€M COTJIACHO (2) BO3HUKAET HEKOTOPBIM «MOMEHT
pacrpeesieHus» dTOW BEJIMYUHBI:

Zo = LoATy = | [po(r,t) — poo(D)]rdV . (3)

OTOT MOMEHT XapaKTEepU3yeT yJaJleHHE CHUCTEMbl OT COCTOSHUS CHUCTEMBI C OJHOPOIAHBIM
[I0JIEM MOMEHTa MMIyJIbCa W IOTOMY MOXET CIY)XUTb OJHMM U3 IIapaMeTpoB €&
MIPOCTPAHCTBEHHOIN HEOAHOpOAHOCTH. Hannure Takux mapameTrpoB CBUIETENLCTBYET O TOM, YTO B
HEOJAHOPOJHBIX CUCTEMAX KUHETUYECKAsl PHEPrusi BpauieHusi £, 3aBUCUT HE TOJIBKO OT BEJIMYMHBI
MOMEHTa WHepuHuH L, HO M OT ero mojoKeHusi B MpocTpaHcTBe. MIHBIMU CIOBaMHU, CUCTEMBI C
HEOJJHOPOIHBIM IIOJIEM YTJIOBBIX CKOPOCTEH OO0JIaar0T JOMOJHUTEIHHBIMH CTEIICHSIMU CBOOOIBI,
CBSA3aHHBIMH C TMPOTEKAIOIIMMU B HUX BHYTPEHHUMH IIpOLIECCAMH TME€pPeHOca HUMITyJIbCca
BpAalllaTeIbHOIO ABMKEHUS. UHCIO COOTBETCTBYIOIIMX WM JOIOJIHUTENbHBIX MAapaMETPOB MOXKHO
YCTaHOBUTH, YYUTHIBAsI, UTO BEKTOpP CMelIeHHs] AF, MOKET OBITh pa3joKeH Ha JBa HE3aBUCHMBIX
cllaraéMblIX, OJTHO U3 KOTOPBIX, €Al, XapaKTepu3yeT €ro yJUIMHEHHE B HAIPaBJICHUU €IUHUYHOIO
opra e, a apyroe, Aryd@xe — ero MoBOpPOT Ha MPOCTPAHCTBEHHBIA yroia @. Takum oOpaszom,
KMHETHYECKasi dHEPrusi BpameHus E, HEOJHOPOAHOH CHCTEMBI B ILIEJIOM CTAaHOBHUTCS (DYHKIHEH
TpeX BEKTOPHBIX HE3aBUCHUMBIX MEPEMEHHBIX L, I, U (¢ WM ACBATH UX CKAJISPHBIX KOMIOHEHTOB.
Ecnu takyto cuctemy pa30uTh Ha OAHOPOJHBIC YaCTH, 0003HAUMB 3TU NTAPaMETPhl B KAKIOW U3 HUX
gepe3 Leg, Moo X @, TO TONHBIN AU depeHnnan ee YJHePriuy BpalleHus: MOKHO OyJeT MpeCTaBUTh
B BHJIC:

dEm = Zama.dLma - ZaFa.dr(D - Z(X,M(L)O..d(po.’ (4)

e Mg = (OE /0L o) — yTIIOBast CKOPOCTh BpAIIEHUs YacTH cucTeMbl; Fo = — (OE,/0r,) — cuna
rupockomaeckoit (oceoi) tsru; My = — (OE,/0@Q,) — KkpyTsimuii MOMEHT, JeficTBYIOIHiT HA JaHHYIO
9acTh CHCTEMBI CO CTOPOHBI OCTalbHbIX. [IEpBBIN UJIEH 3TOr0 BBIPAXKEHHUS XapaKTepuzyeT padoTy
YCKOpPEHUSl JTaHHOM dYacTH CHCTEMbI; BTOpOii — paboTy, 3aTpayMBaeMyld Ha CO3/IaHHE
MPOCTPAHCTBEHHOM HEOAHOPOJHOCTH CHUCTEMBI; TPETUN WIEH — paboTy MO MEPEOpUEHTAIUA OCH
TUPOCKOIIA.

Kraccuueckast MexaHnka, HE pacCMaTpHUBaIOIIasi BHYTPEHHHUE MPOIECCHl B HEOTHOPOIHBIX
CUCTEMAaX, OTPAaHUYUBAETCS IIEPBBIM YJIEHOM 3TOr'O BBIPAKEHHUSI, KOTOPBIM AJI1 3aMKHYTON CUCTEMBbI
oOpamaercss B HyJdb. B oTiauuMe OT Hee, DSHEProJWHaMHUKa YYUTHIBAET BO3MOXKHOCTH
nepepacnpeielieHusl YIiIOBbIX CKOPOCTEH MEXIy YacTAMH CHUCTEMBI, UYTO BBI3BIBAET CMEILECHUE
IIEHTpa €€ MHEPIHMH Ha BEJIMYHUHY Al,, a TaKkKe MU3MEHSIET MX OPUEHTAIMI0 OTHOCUTEIBHO APYT
Apyra.

Ecmn mpumenuts k (4) npemnoxeHubii JIx.['m606coM MeTon yCTaHOBJICHHS YCIOBUU
TEPMOAMHAMHYECKOTO PABHOBECHs, OCHOBAaHHBIM Ha TMPEKPAIlEeHWHd SHEProoOMEeHa MEXIy ee
Y4acTsIMHU, TO HECIIO)KHO YCTAHOBHTH, UYTO JJIsi paCCMaTPUBAEMOMN CHCTEMBI YCIOBHEM HACTYILJICHUS
BpalllaTeIbHOr0 (TOPCHOHHOTO) paBHOBecHs OyleT paBEHCTBO YIVIOBBIX CKOpPOCTEH Bcex dacTei
CHCTEMBI M, (OTCYTCTBHE OTHOCHUTEIILHOTO BpaIEHHsI), YTO COMPOBOKIACTCS HCUE3HOBCHHEM
TUPOCKOMHYECKUX cuil F, 1 MOMeHTOB M, U BRIpa)KAETCsl B HEM3MEHHOCTH B3aUMHOM OpUEHTAIIUU
MU PACTONOXKEHHs] dTUX vacTed. HampoTuB, mpu HapylmieHWH DPABHOBECHUS B CHCTEME MOTYT
BO3HUKHYTh MPOLECCHI MepepacnpeieseHns YIIOBbIX CKOPOCTEH, MOJOXKEHUsI OTIEIbHBIX YacTeil
CUCTEeMbl M UX IepeopHeHTauud. Bce 3T mporecchl peanbHO HAOMIOJAIOTCS B CHUCTEME
Bpamaromuxcs ten [1].
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2. Ilpupoaa cpeasbl, 0CYyHIECTBIISIOIIEH TEPEHOC «3aBUXPEHHOCTH

BrisicHuM Temepb CBOIMCTBA, KOTOPHIMH JIOJDKHA 00NaaaTth cpeia, IMepeHocsmas B
CBOOOJIHOM MPOCTPAHCTBE HSHEPTUIO0 BpAIICHUS IOCJIE€ TOTO, KaKk OHAa MOKUHYJa OJHY 4YacTh
CHCTEMBI U ellle He JocTuria Apyroid. COBEpIICHHO OYEBUIHO, YTO Takas cpea AOJDKHA 001agaTh
cOOCTBEHHOM PHEPrUeH, HE 3aBUCSIICH OT APYTMX YacTe CUCTEMBI. B MPOTUBHOM cilydae SHEprus
CUCTEMBI B IIeJIOM He OyneT aJJIMTUBHA, KaK TOTO TpeOyeT 3aKOH COXPaHECHUs SHepruu. Takum
CBOMCTBOM 00J1a7aeT, KaKk U3BECTHO, TOJbKO BHYTpeHHs 3Heprus U, koTopas 1o onpeaencHuio He
3aBHCHUT OT IOJIO’KEHUS WM JIBHXKEHUS Tejla OTHOCUTENBHO OKpyskaromed cpeabl. [loTeHnuanpuas
SHEPTUsi B3aMMOJICUCTBUSI TEJI 3TUM CBOWCTBOM HE 00JaJaeT, IMOCKOJIbKY OHa 3aBUCUT OT
B3aMMHOI0 MOJOXEHUS ITHX YacTel U, clieZI0BaTEIbHO, MPUHAATIE)KUT BCEH UX COBOKYIHOCTH (T.€.
«B3auMHa»). Ee Henb3si OTHATH y OJIHOTO Tejla U Mepeiarh APYroMy. DTO OOCTOSTENBCTBO YacTO
YCKOJIb3a€T OT BHUMAaHMsI UCCIIeJoBaTelNel, KOTOPBIE B LIESAX YIPOLIEHUS PACUeTOB MPUIIHCHIBAIOT
3Ty SHEPTHUI0 HEKOeMY a0CTPAaKTHOMY «IIOJIIO», TMOHUMAs IMOJ HUM 00JacTh MPOCTPAHCTBA, T
oOHapyxuBaroTcsi kakue-nmubo cuibl. Kak cnpaBemiuBo 3amermn P.Deiinman, «one — 3TO
MareMaruueckas (QyHKIHS, KOTOpas HCIOJb3yeTCs HaMM, YTOObI M30€XaTh MPEICTABICHUS O
nanpHOAeicTBUIY [4]. Kak OblI0 moKa3aHO HaMH Ha OCHOBE 3ak0HOB HbroroHa, Kyinona u Amrepa,
HUKAKOE I0JIE HE MOKET BO3HUKHYTb, €CJIM UX UCTOYHHKU — MACCHI, 3apsAJIbl U TOKU - PABHOMEPHO
pacmpesieNieHbl TI0 BCEMY MPOCTPAHCTBY, KOTJa Ui «IIPOOHBIM» Macce WU 3apsay MpPOCTO He
OCTaeTCsl MECTa.

Wnoe neno s¢pup xak HOocUTETh BOJTHOBOU (OpMBI SHEPruu. [IOTHOCT Py PHEPTUU BOJIHBI
E, omnpenensiercs BbIpaXEHUEM, €AUHBIM I aKyCTUYECKHX, THAPOAUHAMUYECKUX U
3JIEKTPOMArHUTHBIX BOJH [5]:

s = pPAVI2 | (JixInvd). (5)

rae p, As, V — IUNIOTHOCTH CPEJlbl PACIPOCTPAHEHUS BOJHBI, €€ aMIUIUTYyla U 4acToTa. ITO
BEIpQKCHUE OCBOOOXKIACT HAC OT HEOOXOJMMOCTH HANEIATh IPUP KAKUMHU-THOO CBOMCTBaMH,
XapaKTepHbIMU [IJISl BEIIECTBA, 32 HCKIIOYEHHEM €IWHCTBEHHOTO, TMPHUCYIIEro BceM Qopmam
MaTEPUU — OMAUYHOL OM HYIS NIOMHOCTU.
CornacHo (5), TUIOTHOCTB Py SHEPTUH BOJIHBI Ha JIF0OO0I 4acTOTE V MEHSETCSl B IPOCTPAHCTBE
B Tpenenax JUIMHBI BOJHBI A (puc. 1). Takum obGpa3om, 3¢hup nMpocTpaHCTBEHHO HEOJIHOPOJICH, U
IIEHTP Macchl €e BOJHBI UCTBITHIBAET TO ke cMmeleHne Ar = R"— R' | 4ro u npyrue sKCTEeHCUBHBIE
napaMmerpsl ®;j , B TOM YHClI€ U YINOMSHYTHIM BbIllIE MOMEHT UMIyjibca. IHBIMM clloBaMu, BOJIHA
npencTaBisier co0oil  IuMonb, W CcUja €ro B3auUMOACHCTBHUS C

P4 BEIIIECTBOM OIPEACIISIETCS TEM K€ BBIPKEHHUEM, UYTO U B YpaBHEHUU
(4):
Fs = — (OE./0r). (6)
'l'
Puc. 1. Boana kak aunoJin
CormacHo (6), MPOCTPAHCTBEHHAS HEOAHOPOJHOCTh

OCHIJUTHPYIOIIETO 3(pupa MOPOXKAAET €ro «IOJSIPU3ALUIOY», MOA00HO

TOMY, KaK 3TO MPOUCXOAUT B AMdIeKTpukax. OOpazoBaHue «d(PUPHBIX
JUTIONEI» TOPOXKAaeT BO3HUKHOBEHHE B HEM JalbHOJCHCTBYIOIIUX cul F,, MOZOOHBIX cuiam,
HUCXOJSIIMM OT 3JIEKTPUYECKUX WJIM MAarHUTHBIX JAUMOJIeH. PaBHOIEMCTBYIOMIAS TAKMX CUJI B KaKOW -
00 TOYKE MPOCTPAHCTBA I OT BceX d(UPHBIX JUIIONEH, U CO3JAEeT TO, YTO MBI Ha3bIBAEM CUIOBLIM
nonem. Kak BUIUM, CHIIOBOE TI0JIE — ATO MPOCTO HANPSHKEHHOE COCTOSIHUE d(upa, TaK U4TO MEePEHOC
B3aMMOJICHCTBUS OCYIIECTBIIACTCS B JEHCTBUTENLHOCTH He TonieM, a 3dupom. [lo »Toit mpuumne
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HUKAKO€ I10JIe HE MOXKET MOJMEHUTh 3(PUp KaK MaTepHaIbHbI HOCUTEIb SHEPIUH U UCTOYHUK BCEX
CUJI, IEHCTBYIOIUX Ha BELIECTBO.

Ocraercad BBIICHUTH «MEXaHM3M» OTOTO IIEpEeHOca Ul Cllydas BpallalOUXCsS Tell.
Bosnukaronue B 3¢upe aBTOKOJICOAHHS MJIOTHOCTH MPHUBOJAT K BO3HUKHOBEHHIO B 3(upe BOIH
caMoil pa3nU4HOM YacTOThl. BOJIHBI, Kak M3BECTHO, MEPEHOCAT SHEPrui0 0e3 mepeHoca macchl. B
3TOM NPHUHLIUIHAIBFHOE OTJIMYHE OCIHJUTMPYIOUIETo 3(upa OT MpeAsaraBIIMXCsl paHee BHXPEBBIX
ero mozeneit I'. ['enbmronbiia, B.Tomcona u np. B aTux Mozaensax neuraics (Bpamiaics) cam 3dup,
YTO IPOTHBOPEUYHIIO (PaKTaM, CBUAETEILCTBOBABIIUM 00 OTCYTCTBUH B 3(HUPE BAZKOCTH (TPEHUS) U
HEBO3MO>KHOCTH BO3HMKHOBEHMSI BUXPEH B €r0 OTCYTCTBHE.

JlnanazoH wacTtoT KosieOaHui 3(pupa HACTOJIBKO BEIMK, 4YTO Ornarojaps KoJeObaHUsAM
IUIOTHOCTH (M COOTBETCTBYIOIIMX CHil Fy;) OH cmocoOeH m30MpaTenbHO B3aMMOACHCTBOBATH C
JHOOBIMM  CTPYKTYPHBIMH 3JIEMEHTaMM BellecTBa. Takoe B3aUMOJEHCTBHE YCUIMBAETCS Ha
PE30HAHCHBIX YaCTOTaX COOCTBEHHBIX KOJEOAHWH STHX JJIEMEHTOB U IOTOMY MOXKET BBI3BIBAThH B
HEM caMmble DPa3HOOOpa3Hble >PPEeKTbl — OT AUCCUMALUU SHEPIUU JI0 MPOTHUBOMOJIOXKHBIX UM
MPOIIECCOB CTPYKTypoOoOpa3zoBaHus. B yacTHOCTH, e€ciM 3JEKTPOHBI Ha KakOM-JTHOO YydacTke
OpOUTHI JBUTAIOTCSI B HAIPABICHUHU, NPOTUBOIOJIOKHOM AECHCTBUIO CUI Fy, OHM HCHBITHIBAIOT
TOPMOKEHHE, a »3GUp — BO3MYIIEHHUE, pACIPOCTPAHSIOUIEECS] B HEM B BUJE BOJIHBI
COOTBETCTBYIOIEH [UIMTEIBHOCTH. B 3aBUCHUMOCTH OT COOTHOILUEHUS [UIMHBI IIYyTH TOPMOXKEHUS
AJIEKTPOHA ¥ TIEPHOAA BOJHBI 3(hrpa MOKET 00pa3oBaThCs LIENbIN MaKeT BOJIH, MMEHYEMbIH HaMu
(OTOHOM, a 3JEKTPOH MOXKET UCIBITBIBATH MHOI'OKPAaTHOE TOPMOXKEHHE WM YCKOPEHHE, 4TO U
OTIpEJIeNIICT €r0 TPACKTOPHIO. Takue Tela BOCHPUHUMAIOT MEXaHHUYECKHE KoyeOaHus rdupa Kak
JJIEKTPOMarHUTHBIE.

B npyrux cinydasx BOJNHBI 3Hpa MOTYT BBI3BATh MOJIIPU3AINIO, HOHU3AIHIO, POTOd(D(DeEKT,
¢dorocunTe3, QuiyopecueHIn0, (OTOSACpPHbIE pEeaKLUH, CHHTE3 XUMHUYECKUX 3JIEMEHTOB,
CTpyKTypooOpa3oBanue u T.l. C 3TUX MO3ULUHN CBET — JIMIIb Ta YacTh AUana3oHa MEXaHUYECKHUX
KosebaHuit 3¢upa, KoTopas MpU B3aUMOJEHCTBUU €r0 C BEIIECTBOM IPOSBIISAETCS B HEM B BHJIE
ontudeckux 3 dexToB. Ene MeHbpIas 4acTh SHEPTUN ATHX KOJeOaHM pacceuBaeTCsl BEIIECTBOM,
T.€. BOCIIPMHUMAETCA UM KaK TeIloTa. Takoe U3IydeHUe Ha3bIBaeTCs TEIUIOBBIM. TakuMm oOpa3om,
3¢up SIBISETCA UCMOYHUKOM CUT TH0O0U Npupoodbl, KOTOPbIE Pa3IMYaroTCsl YacTOTOM M TeM, Kak
BEIIECTBO BOCIPHUHMMAET KojeOaHHUs 3(upa. DTUM K€ OMNPEAEISIOTCS W CIOCOObI M30JSIIUN
BELIeCTBa OT €ro M3iydeHuid. Hampumep, 3/€eKTpOMAarHUTHBIE SKpaHbl MOTJIOMIAIOT H3JIyuYEHUE
s¢upa B TOM AMANA30HE YaCTOT, KOTOPBIE CIIOCOOHBI BO30Y)KIaTh 3JIEKTPOHBI, HO 3HAYUTEIHHO
ciabee — B pEHTI€HOBCKOM JMara3oHe, U €lIe MEHbIIE — B JUana3oHe 4acTOT, COOTBETCTBYIOIINX
TaK Ha3blBA€MBbIM «TOHKHUM (HU3MUECKUM IMOJisAM». VMIMEHHO 3T0, a He Majas («HETersioBas»)
MHTEHCUBHOCTh TaKHUX M3JIy4€HUH OOYCIIOBIMBAET HUX TIyOOKYIO NMPOHHUKAIOLIYIO CIIOCOOHOCTb,
OTHIO/Ib HE CBOMCTBEHHYIO 3JIEKTPOMATrHUTHBIM BOJIHaM. Eciii B BEIIECTBE NMEIOTCS BPAILAIOLIMECS
CTPYKTYpPBI THIIa MOJIEKYJISPHBIX TOKOB WJIM CIIMHOB YaCTHULl, UX B3aUMOJEUCTBUE C 3(PUPOM MOKET
BbI3BaTh MOSBJICHUE B HEM KOJIBIIEBUIHBIX (3aMKHYTHIX) BoH", KOTOpBIE MPEICTABIISAIOTCS HaM KaKk
«TOPCHOHHOE MoJie». Takue BOJIHBI XapaKTepU3yITCsS OTIIMYHONW OT HYJIS LUPKYJsiuel Bekropa Fy
(rotF; # 0), 4TOo BOCHPHHUMACTCSI BELIECTBOM KaK «MarHuTHOe» moisie. OOpaTHOe IeiCTBHE BOJIH
3TOr0 JMana3oHa Ha ASTH BEUIECTBa BBI3BIBAIOT B HHUX TO, YTO Mbl Ha3blBa€M «MarHUTHOMU
uHAyKIuei». Ecnu Takue KomnblieBble BOJHBI 3¢uUpa JAEHCTBYIOT Ha He3apsKEHHbIE YaCTHUIIbI
BEIIECTBA, OHU MOTYT BBI3BaTh BMECTO BUXPEBBIX TOKOB BpalllaTeIbHOE JIBUKEHHE CTPYKTYPHBIX
JJIEMEHTOB BEILIECTBA M BOCIPUHUMATBCS KaK AEUCTBUE «TOPCHOHHBIX IOJIEW» WU «TOPCHOHHOIN
KOMITOHEHThI u3iyueHus. Takum oOpa3zom, ¢usnueckas MNOpHpPoAa BCeX CHJI €AHHA — 3TO
MeXaHU4ecKue KoieOaHus IIIOTHOCTH 3(Hpa TOW MM MHOM YacTOThl. Pa3nuyeH nuiip Iuamna3oH
3TUX KOJeOaHUU M KaK CIIEJCTBUE — UX MpOosBIeHUS B Beulectse. [lo 3Toi npuunHe usnueckuii
BaKyyM HaMH BOOOIEe HE paccMaTpUBAaeTCs, IIOCKOJbKY OH HE MOXET OBbITh Ccpenoi
pacrnpocTpaHeHus BOJIH.

W31m05keHHOE BBIIIE BEIET K HW3MEHEHHUIO HAIIMX IMPEJCTABICHUN O TMIOTETHYECKHX
«CUJIBHBIX», «CJIA0BIX», «3JEKTPOMArHUTHBIX», «PAaBUTALUOHHBIX», «HYKIOHHBIX», «ME30HHBIXY,

1
) TaKy}o BOJIHY JICTKO NPEACTAaBHUTh, COCANHNB Ha4YaJI0 U KOHCI BOJHOBOI'O ITAKETA.
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«OapUOHHBIX», «CIIMHOPHBIX», «OO30HHBIX», «MHUKPOJIENTOHBIX», «TAXHOHHBIX», (TOPCHOHHBIXY,
«HEUTPUHHBIX»,  «TOHKHX»,  «OHOJIOTMYECKUX»,  «XPOHAIBHBIX»,  «MOP(POreHETHUYECKUX,
«UHGOPMALMOHHBIX» U T.II. MOJAX, KOTOPbIE YK€ JIMIIMIN (PU3MKY HE TOJBKO HArJIAAHOCTH, HO U
3apaBoro cmbicia [6]. JlroOasi mombiTka KiIacCH(PUIMPOBATH TaKHE MOJS 10 MX HMCTOYHUKAM,
MHTEHCUBHOCTH WJIM 10 «MEXaHMU3MY» IIepeHOca SHEpruM JMIIEHa BCAKOro ocHoBaHus. U to, u
Apyroe €IuHBl U HUMEIOT HEdJIeKTPOMarHUTHYI0 (3¢upHyto) mpupoxy. Bce onum o0ycrnoBieHbI
IIPOCTPAaHCTBEHHOW HEOJHOPOJHOCTbIO 3(upa. Pa3nuyHbl TONBKO MPOLECCHl, BHI3BAHHBIE €r0
BO3/ICIICTBUEM Ha TO WIM HHOE BELIECTBO WIM €r0 CTPYKTypHbIE 1eMeHTHI. llenecoobpasHo
II03TOMY BOOOIIIE OTKA3aThCs OT JAEJICHUs MaTepHH Ha BEILECTBO U I10JIE, U MEePEKII0YUTh BHUMAaHHE
Ha MPOLECCHl B3aUMOJIEHCTBUS BEILIECTBA C H(PUPOM.

Jlureparypa

1. Otxkun B.A. O B3aumopnelicTBuu Bpamaronmxcs macc // KypHan (GOpMHUPYIOIIUXCS HOBBIX
Hanpasienui, 2013., Ne 3(1), ctp. 6-14.

2. OtkuH B.A. DHeprogunamuka (CMHTE3 TEOpHi mepeHoca u npeodpasoBanus 3ueprumn) — CII6.;
«Hayxka», 2008.- 409 c.

3. Xaaze P. TepmoauHnamuka HeoOpaTUMBIX IporieccoB. M.: Mup, 1967. — 544 c.

4. ®eiinman P., Jleitton P., Connc M. deitnmanoBckue jekuuu 1o ¢usuke. T. 6. M.: Mup, 1966.
C.15.

5. Kpaydopn @. bepkneesckuii kypc ¢pusuku. T.3: Bomusr. M.: Mup, 1965. 529 c.

6. OTKUH B.A. MarepuasibHO I AJIEKTPOMArHUTHOE nosue?
http://www.sciteclibrary.ru/rus/catalog/pages/13898.html. 26.06.2014.

ABOUT THE MECHANISM OF ROTATING MASS INTERACTION
Valery Etkin
Integrative Research Institute (Israel)

etkinv@mail.ru

The principal possibility of transferring of rotation energy in free space by aether wave motion is shown. The arguments
excluding participation in it of any fields are resulted.
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OB D®UPHOI ITPUPOJIE BCEX B3AMMO/IEVICTBUN
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ITokazaHo, 4YTO JaHHOE SHEPTOINHAMHIKOHN YHUBEPCAIbHOE ONPEACICHHIE CHIIBI KaK IPAIHeHTa COOTBETCTBYIOIIETO BUIA
SHEpPruM NpuUMEeHHMO U K 3¢dupy. Tem cambiM 0OOCHOBaHO EIUHCTBO IPUPOJBI CHJI B3aUMOAEHCTBUS 3dupa c
BEIIECTBOM IIPH PA3JIMYUH PEaKIMy BELIECTBA Ha BO3JCHCTBUS pa3sHOW yacToThl. OOCYKaatoTcst OnrKaiIme cleCTBHS
3(HUPHO-COIUTOHHOMN KOHLIETIIUHI CTPOCHHSI MATEPHH.

BBenenue

B knaccuyeckoii pu3uKe MpoIuioro CToeTHs mpeodiaaano AejaeHre MaTepuu Ha BEUIECTBO
u mone. Ilpu 3TOM mOJ BEIIECTBOM IOHMMAJach COBOKYIHOCTh IHCKPETHBIX OOpa30BaHMH,
oOjajaloImuX Maccoil TMOKOS (aroMmbl, MOJEKYyNbl, Telna W T.1.), CHJIOBOE JK€ IIoJie
XapaKTepU30BaJIOCh KaK KOHTUHYallbHAasl Cpelia, MMeEIolas HyleBylo maccy mnokos [1]. Ognako c
pa3BUTHUEM KBAaHTOBO-MEXAaHUUYECKHX IMPEACTABICHUI pa3inuue MEXAY BEIIECTBOM U I0JIEM
IIOCTETIEHHO CTaJI0 MCYE3aTh: MOJISl YTPaTUIIM CBOM HENPEPHIBHBIM XapaKTep B CBSA3H C BBEJIECHHUEM
YacTUL] — HOCHUTENEeW B3aMMOJICHCTBUSA, a YACTHUIIBl — HOCHUTEIM MAaTEPUM CTAM 3IIEMEHTAMH
COOTBETCTBYIOIIMX (GyHAAMEHTAIbHBIX Tmone. [lo »Tol mnpuuMHEe [AeleHHe MaTepuu Ha
o0Jaarolyro Maccoit 1 «6e3MacCcoBYIO» MOCTENEHHO YTPAYUBAET CBOIO IBPUCTUYECKYIO [ICHHOCTb.

Hapsiny ¢ stum eme B ¢uszuke XX cTONETUS HAMETUJIAch SBHAs TEHICHIMS 3aMEHMTH
«TIOJIEBYIOY» TMAPAIUTMYy, CBOJSIIYIO BCIO (DU3MYECKYIO PEalbHOCTh K Psiy KBAaHTOBAaHHBIX IOJIEH,
BOJIHOBOI Teopuel NpoucxoxaeHus BemiecTBa. COBEPLIEHHO HEABYCMBICIEHHO 3Ty MO3ULMIO
orctamBai LlpenuHrep: «...BoOOIIE CYIIECTBYIOT TOJIBKO BOJNHBI. Kak cBeT, Tak M TO, YTO paHbIIe
MPUHUMAJIOCh 32 YACTHIIBI, HA CaMOM JIeJie SIBIISIIOTCA BOJHAMHU. 3HAYUT, BOOOINE HE CYIIECTBYET
YacTHUlLl, U MaTEPHUIO, KOTOPYIO PaHbILIE CUUTAIM COCTOSLIEH U3 YACTHI], Mbl JOJIKHBI IIPEJICTABUTh
ce0e KaK COCTOSAILIYI0 M3 BOJH. DTO B 3HAUUTENIBHOW CTENEHM CIIOCOOCTBOBAIO OBl JOCTHIKEHUIO
€IMHCTBA Halllell KapTHUHBI Mupa» [2]. B 3Tux cioBax OCHOBOMOJIOYKHUKA BOJHOBOM MEXaHHKHU
3aJI0’KeHa Mporpamma Hccie/loBaHUH Ha MHOTHe TMoKosieHus Brepes. OHa Bo3BpariaeT (pU3MKy B
JIOHO KJIACCHULIM3MA, TJ€ HET MPOTUBOPEUUSI C MPUHIUIIOM IPUUYMHHOCTU U C 3aKOHOM COXPaHEHMS
sHepruu. Takoro e MHeHus npuaepxkuBaics U B. Bun [3], koropslii cumTan, 4to BOIHOBas
MeXaHHKa sBIsieTcs 0oJiee MpaBUIbHONW TEOPHUEH sl ONMCAaHUSI MUKPOMUpA.

Hwmwxe Mbl KOcHeMcCsl ONMKaMIIMX CIEICTBUI BOJHOBOM KOHIENLUU CTPOEHHS MaTepHH,
KOTOpasi KOpEHHBIM 00pa30M M3MEHSET HaIllM MPEJCTABICHUS 00 OKpYXaloIleM MUPE U TO3BOJISET
OOBSICHUTH P ABJICHUH, PEACTABIAIONUX IPOOIEMY JIIsl COBPEMEHHOI'O €CTECTBO3HAHUS.

1. ¢up xkak pa3HOBHIHOCTH MaTEePUH

Ouznyeckue Mojenu 3pupa Kak Pa3HOBUAHOCTH JKUIKOCTH WM Tra3za Mpeiarainch
MHOTUMH y4deHbiMU [4]. Hanbosnee momynspHbIMU OBUTH MOJICTH, OCHOBAHHBIC HA TPEINOI0KEHHH
0 BUXPEBOM JBIbKeHUU 3(upa. OnHy U3 NEPBBIX «BUXPEBBIX» Mojesel adupa npeanoxui B 1858
roay I'.I'enemromneir [5]. On ke gan usuueckoe 000CHOBaHHE TEOPEMBI O COXPaHECHHH BHXPEH.
Opnako eme Komm u CTokc Joka3amd, 4To Jr00as 4acTHUIla WAEATbHOW >KHJIKOCTH HE MOXKET
MOJTYYHTh BpaIIaTeIbHOE JABIKEHHE TIPU COJICHCTBUN OKPYKAIOIIEH Cpebl, €Clii OHa He o0yajaer
UM B HAYalbHOM TOYKE OTCYETa BPEMEHH. DTO O3HA4allo, YTO BHUXPEBOE ABMKCHHE MOXKET
BO3HUKHYTH JIMIOb B BSI3KOU KUOKOCTH. B Takom cjiydyac JJIUTCIBHOC CYIICCTBOBAHUC BHXpCfI B
TAKOM cpele CTAaHOBHUTCS HEBO3MOXKHBIM H3-3a JUCCHUNAIMM dHepruu Buxpeil. Cwmymiana
I/ICCJ'Ie)IOBaTeJ'IeI\/’I TaK)Ke HEU30€KHOCTh BO3HHUKHOBEHUSI IIpru 5TOM CONPOTHUBJICHUA OBUKCHHUIO
TBEPABIX TeNl uepe3 APUp, U4TO PACXOIWIOCH C HAOMIOAABIIEHCS HEU3MEHHOCTHIO TPAEKTOpPUiA
HeOecHBIX Tell. TeMm He MCHEC, OIMUpasiCb Ha MHOT'OYUCIICHHBIC pa60Tr,1, MOCBAIICHHBIC NU3YYCHUIO
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BuxpeBoro asmwxkeHus, k. Tomcon B 1904 roay BBIABHHYJ TMIOTE3Y «BHUXPEBBIX aTOMOB». OH
yTBEpXkIall, YTO BCE MPOCTPAHCTBO BceneHHOI 3amonHeHo 3(UpoM — HICaTbHON JKUIKOCTHIO, B
KOTOPOHM aTOMBbl MaTe€pUu NPEACTaBIECHbI B BUJE MajlbIX BUXpel. PasHooOpa3zue aToMoOB BelecTBa
JUk. TomcoH OOBSCHST OONBIIMM YHCIOM CTENEHEH CBOOOIBI, KOTOPHIM O0JIAAal0T €ro
CTPYKTYpHBIE 211eMeHTBI. OHAKO MPEUIOKEHHAs: UM MOJEIIb aTOMa TUIla «ITyJAHHra ¢ U3I0MOM» HE
ObUIa TOATBEPXKICHA JATbHEHITUMH SKCIIEPUMEHTaMH 110 U3YYSHHUIO CTPOCHHS aTOMA.

OpHUM U3 cnencTBUM Hamuuus B 3(QUpE BSI3KOCTU JODKHO OBUIO CTaTh BO3HUKHOBEHHE
«dupHoro Berpa». [loaromy mMHorue skcnepumentTaropsl (Puzo, dyko, Aparo, MaiikenbcoH u
Mopiu, I'asne u Musutep, Xapucon, Canpsk u [loranu) moTpaTUIM HEMAIO JIET HA IMOCTAaHOBKY
OIBITOB 10 OOHApY)KeHUIO 3Toro «Berpa» [1]. Jlo cux mop OpHIHMAIbHO CUUTACTCS, YTO OHHU HE
MIPUBEJIH K €ro 0O0HApy>KEHUIO, TOCKOJIbKY HE J1aBajli BO3MOKHOCTH OJHO3HAYHOTO TOJIKOBAHUS MX
pe3yJIbTaTOB.

Mexay TeM mpejacTaBieHne 00 00s3aTeTbHOM HAIMYUH B 3(pUpe BA3KOCTH BBITEKAET JIHILb
13 HaMBHBIX MPEICTaBIEHUH NPOIIOro O TEIUIOTEe KaK HEYHUUYTOXKUMOM (DIIFOHMJIE, COJepKaIeMCs
BO BCEX MATE€pPHAJIbHBIX TeJlax. JTa TOUYKA 3pEHUs MOJKPEIUsIach 3-M HadajloM TEPMOJIWHAMUKH,
COIJIACHO KOTOPOMY aOCOJIIOTHBIM HYJb TEMIEPaTypbl HEIOCTHKHM HUKOMM oOpa3zoM. B Takom
cllydyae JWCCHIIALUMS SHEPTUH, BBI3BAaHHAs IPEBpAICHHEM YIOPSIOYEHHBIX (OpPM SHEPrHH B
TEIUIOTY, CTAHOBUTCS HEOTHEMJIEMbIM CBOWCTBOM JIIOOBIX MaTepuanbHbIX cpell. C 3TUX MO3ULMH
MIEPEMEIIEHUE TEJI OTHOCUTEIBHO KaKOW-TMOO Cpelabl COMPOBOXAAETCS Pa3pblBOM CTAPBIX H
0o0pa3oBaHMEM HOBBIX MOJEKYJSPHBIX cBsA3el. [lepBblil M3 3TUX mpoueccoB TpeOyeT 3aTpatsl
orpenieieHHON paboThl, BTOPOI — MpencTaBisieT cOO0W perakCallMOHHBIA MpoIece, IpU KOTOPOM
SHEprus, 3aTpaueHHas Ha pa3pylLIeHue CBs3eil, Bo3Bpalaercs yxe B hopMme Tera.

WNnaue oOCTOMT J€5i0, €clid TEIJIOTY pacCMaTpuBaTh C MO3ULUN SHEProJUHAMHUKU Kak
CHUHTE3 KMHETUYECKOM PHEPIMM XAOTHYECKOIO JIBHIKEHHUS CTPYKTYPHBIX 3JIEMEHTOB BEILIECTBA U
MOTCHIMAIBHON 3Heprun ux B3auMmojeicTBus [6]. Torma cTaHOBUTCS SCHBIM, YTO ITOT CHHTE3
OCYLIECTBISICTCS JIMIIb HAa ONPEAEICHHOM (MaKpOCKOIIMYECKOM) YpPOBHE CTPYKTYPHOH
OpraHu3aly BEUIECTBA, M YTO XaoTW4ecKas (hopMa SHEPruM OTHIOAb HE CBOMCTBEHHA 3(upy C
ynopsaoueHHoil (opmoil ero konebatenpHOro awxkeHus. OTcyrcTBUE B 3QUpPE AUCCUIALUU
9HEpruu (BSA3KOCTH) TPUBOJAUT K BO3HUKHOBCHHIO B HEM HE3aTyXalolUX aBTOKOJIcOaHUH
WI0THOCTH. OOpa3syromuecss Ipyd 3TOM BOJHBI IJIOTHOCTH MOTYT OBITh Kak CTOSYMMHM, TaKk M
Oerymumu (B TOM YKCII€ KOJIbLIEBBIMU, IBUTAIOIIUMHUCS 110 3aMKHYTBIMU TPAEKTOPHIM). OCHOBHBIM
CBOWCTBOM TaKMX BOJIH SIBJII€TCS, KaK M3BECTHO, MX CIHOCOOHOCTh MEPEHOCHTh 3HEpruio 0e3
nepeHoca BeHIecTBa. JTO U JienaeT 3up TOM Cpeoi, KoTopas CIocoOHa NMEPEHOCUTH DHEPTHIO B
HPOCTPAHCTBE «IIOCNIE TOTO, KaK OHA MOKUHYJAa OJHO TEelIO U elle He JOCTHIIOo Apyroroy» [7].
3aMeTUM MOIYTHO, YTO 3THUM CBOWCTBOM 00JaJaeT TOJIBKO cpefa, uMmeroniass coOCTBEHHYIO
(BHYTpeHHIOI0) 3Hepruto. Hu oHO cuiioBoe mosie 3TUM CBOMCTBOM He 00JIaAaeT, MOCKOJIBKY OHO
00513aHO CBOMM MPOUCXOKIEHUEM MMOTEHIIUAIBHON SHEPTUH B3aUMOJICHCTBUS Macc, 3aps0B, TOKOB
WIM DJIEMEHTAPHBIX 4YacTHll. Takas JHEprus, Kak U3BECTHO, «B3aMMHa», T.€. NPUHAMIEKUT BCEU
COBOKYITHOCTH «I10JI€00pa3yIoIInX» TEJI WU 3apsiioB, U JIMIIb YCIOBHO MPUIHUCHIBAETCS HEKOEMY
«IpOOHOMY» Tely WM 3apsjy, HaxoJsdiiemMycs B eme Oosnee aOCTpakTHOM «money». Kak
cnpaBeyIMBo 3ameTus1 P.deiiHMaH, «1oie — 3To MaTeMaTHueckast pyHKIMsI, KOTOpas UCIIOJIb3YeTCs
HaMu, 4T0OBI M30eKaTh MPEICTaBICHUs O AanbHoAeicTBiM» [8]. OaHaKo MccienoBaTeny 10 CHX
[Op YIOPHO MOJAMEHSAIOT 3TOM (YHKIMEH peaabHbIi HOCHTEIb HSHEPrHH, KaKOBBIM SBIISETCS
OCHMILTUP YOI 3¢up.

Pemaromyto ponb B TOM, 4To KoHIenuus 3¢pupa B XX cCTONETHUH OblIa OTBEPrHYTA,
ChIrpaja, Kak u3BecTHO, rumore3a M. IlnmaHka o KBaHTOBaHMM HSHEPrUM HU3IY4YEHHS, a TaKKe
cnenuanbHas Teopus otHocutenbHocTH (CTO) A. DifHiuTeliHa, MpeAcTaBUBIIAsS CBET KaK MOTOK
3THX KBaHTOB (()OTOHOB) B aOCONMIOTHOM MmycToTe. He cMOrio mepeioMuTh 3Ty CUTYaluio U MHEHUE
BhIIatoerocsa skcnepumentatopa H. Tecna, koropslii mucan: «B CBOMX MCCIIEIOBAaHUSX s BCEraa
MPUICPKHUBAIOCH MTPUHIIUIIA, YTO BCE SBJICHUS B MPUPOE, B KaKOi Obl (pU3MUECKOil cpele OHU He
MIPOUCXOIWIIN, MTPOSBIISAIOTCA BCETAa OJUHAKOBO. BOJIHBI €cTh B BOJIE, B BO3/IyXE... a PaAHOBOIHbBI U
CBET — 3TO BOJHBI B 3(hupe. YTBepxkaAeHUe DUHIITEIHA 0 TOM, YTO 3¢dupa HeT, ourbouHo. TpynHO
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MPEeACTaBUTH ceOe, UTO paluOBOIHBI €CTh, a A¢upa — GU3UIECKON Cpeabl, KOTOpas MEPEHOCUT ITH
BOJIHBI, HET» [9].

3ano3ganoe mpusHaHue A. DiHmTeitHa B 1924 rogy o TOM, 4YTO «Mbl He MoMeM 8
meopemudyecKkoli ¢pusuke obolimuce 6e3 aghupa, m.e. KOHMUHYYMAd, HaO0esneHH020 (hu3u4ecKumu
ceolicmeamu» [10], yxe He cMOIJIO M3MEHUTD 1oJioxkeHus. [Ipumeninas Ha cMeny 3dupy nosneBas
napagurmMa noaMmeHwia (¢ Jerkoil  pyku  MakcBemia)  3guUp  HEKUM — aOCTpaKTHBIM
«AIEKTPOMArHUTHBIM MOJEM», SIKOOBI HE HYXAAIOUIMMCS B Cpelle pacpoCTpaHeHUs KoJieOaHUU U
HE 3aBHUCAIIUM OT €ro MCTOYHUKOB. llosiBUBIIMECS Bciied 3a 3TUM THIOTETUYECKHE «CUIIbHBICY,
«cnabbie»,  «HYKJIOHHBIC»,  «ME30HHBIE», «OApUOHHBIEY»,  «CHUHOPHBIC»,  «OO30HHEICY,
«MUKPOJICTITOHBIE», «TaXUOHHBIE», «TOPCHOHHBIE», «HEUTPUHHBIE), KTOHKHUEY», «OMOIOTHYECKUE,
«XpOHAIBHBIEY», «MOPPOTECHETHUECKHUEY», «HH(POPMAIMOHHBIC» W T.II. TOJNS JIMIIWIA (U3NKY HE
TOJIBKO HArJIITHOCTH, HO U 3[JpaBOTr0 CMbICJA.

OTOM BakXaHAIMM TUIOTE3 M TOCTYJIATOB MOKET IMPOTHUBOCTOATH TOJBKO BO3BpaT Ha
KJIACCUYECKUM TyTh Pa3BUTHS (DU3HKHU, Ui KOTOPOrO KPUTEPUEM HCTUHBI SIBJISIETCS OIBIT, a
KpUTEpPHEM JIOTUYECKOW HENPOTUBOPEYMBOCTA — COONIOJCHHE MPUYUHHO-CIIEJICTBEHHBIX
COOTHOIIEHUH.

Krnaccudueckass ¢u3wka, B OTJIMYME OT KBAaHTOBOW, HE OIEPHPYET «OE3MaCCOBBIMU
yactullaMd. B Hell mio0oil BUJ SHEPrUM BBIpaXKaeTcs MPOU3BEIEHHEM SKCTEHCUBHBIX O u
WHTEHCHUBHBIX i IAPAMETPOB, T.€. XapaKTEPU3YETCs KaK ¢ KOJUYCCTBEHHOM, TaK M Ka4eCTBCHHOM
ctopoHbl. Tak, THOTEHIMalbHAs SHEPrus [aBICHHUS BbIpakaeTcs MPOU3BEACHHEM o0beMa U
JABJICHUS, CBsI3aHHAs (C TEIUIOTOM) OHHEPrusi — IPOU3BEIACHUEM OHHTPONMM U aOCOJIIOTHOU
TEMIIEPATypPhl, XUMUUECKas YHEPTHsl KAKJO0T0 KOMIOHEHTa — IIPOU3BEICHUEM YHCIIa €r0 MOJIel Ha
UX XUMHYCCKHH TMOTEeHIMal W T.1. B coorBerctBuM ¢ 3TuM wu3MeHenue dU BHyTpeHHEH
(cobctBennoi) aneprunt U BbIpakaeTcsi CyMMOW MPOM3BEACHUN OOOOIIEHHOTO MOTEHLHAaIa i
(maByieHus1, TeMIepaTypbl, XUMHUYECKOTO, JIEKTPUUYECKOTO, TPABUTALIMOHHOTO W T.II. MOTEHIIAAJIA)
Ha u3MeHeHne d®; KoopanuHATHI Mporiecca O Kak KOJUYECTBEHHON MephI IBUKEHUS TaHHOTO poja,
T.€. B popMe 00bEIMHEHHOTO YpaBHEHUS |1-T0 U 2-T0 HaYall KIIACCHYECKON TePMOJIMHAMUKH:

dU = % yid®;. 1)

OtoMy TpeOOBAaHUIO OTBEYAET U SHEPrusl BOJHBI Ey, MIOTHOCTh KOTOPOU Py OIpENesieTcs
SIMHBIM 00pa30M ISl aKYCTHUECKHX, TUAPOTUHAMUICCKHX, U AIEKTPOMArHUTHBIX BOIH [11]:

Pp = pABZVZ/Z , (I[;I(/M3). 2

3neck p, Ag, V — IJIOTHOCTH CPEJIbl paCIPOCTPAaHEHUs BOJIHBI, €€ aMIUIUTY/1a U 4acToTa.

Kaxk noka3zano B [6], mpou3BeieHHe UIOTHOCTH pPj SKCTCHCHBHOMN BETMYHHBI ) HA CKOPOCTh
ee mepeHoca V Ompe/essieT IOTHOCTh MOTOKA 3TOW BEIWYHHBI jj = piVj, B TOM YHUCIE IJIOTHOCTh
TOKa, a TPaJUeHT 000OIIEHHOTO OTEHIIMANA i ONPEAeNSeT ABUKYIIYI0 CUITy 3TOTo mporecca X =
— Vyi, uMeHyeMy10 B TEpMOJIMHAMUKE HEOOPaTUMBIX MPOLECCOB «TEPMOJUHAMUYECKON CHUIION».
COOTBETCTBEHHO 3TOMY M HPOW3BOJHYIO Mo BpeMeHu Op,/dt OT MIOTHOCTH JyYHCTON DHEPruu
TaK)K€ MOJKHO IIPEJCTaBUTh B BHJE IPOU3BEACHMS JBWKYIIECH CHJIBI IIPOILEcCa JIY4HCTOrO
sHeprooomena X; = — Vs, (c'l), HAa IUIOTHOCTH TIOTOKA JIYYUCTON SHEPTUU B CBETOHOCHOM Cpelie |y

— dpy/dt = X;-j, (Br/MY) (3)

— -1 Lo 3

e Y, = Agv (M'C”) — IOTEHIMAT BOJHBI C YacTOTOU V; J, = pAW ([x/M”) — IUIOTHOCTH
BOJIHOBOT'O MOTOKA YHEPTUH; V — CKOPOCTh €¢ MepeHoca (paBHas MO MOJIYJIK CKOPOCTH CBETa C).
Kak BuIUM, 3TOT MOTOK, MMesI Pa3MEPHOCTH YHEPTUH, POMOPIIMOHATICH TIEPBOI CTENEHU YacTOTHI.
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3T0 0CBOOOXKIaeT OT HEOOXOAMMOCTH MpUOEraTh B JaibHeHIIeM K moctynary [lmanka, cormacHo
KOTOPOMY PHEPI'Hsl KBaHTa BONPEKH (2) IponopLUOHAIbHA IEPBOH, a HE BTOPOM CTENIEHU YaCTOTHI.

Tepmoaunamudeckas cuiaa X; = — V(Azv), BO3HHKAOIIAS BCJIEACTBHE MPOCTPAHCTBEHHOMN
HEOJJHOPOIAHOCTH d(HPa, SIBISETCS MPUYNHON BOSHUKHOBEHHS B HEM TIpoIiecca IepeHOca BOITHOBOU
(styaucroii) ¢popmel sHEprun. OHa ke 00YCIOBIUBACT U MPOIECC IHEPrOOOMEHA MEXTY dDUPOM U
BeniecTBOM. Eciu nmpuMeHHTh K 3(QUPY HM3BECTHBIM TEPMOJMHAMUYECKUNA METOJ YCTAHOBJICHUS
YCIOBUH MaTE€pHUaIbHOTO PABHOBECHS €r0 C BEIIECTBOM, MOXKHO IOKa3aTh, YTO, KaK U B JPYTrUX
Cllyyasix, OHH COOTBETCTBYIOT OOpAIICHHIO B HYJIb TEPMOJAMHAMHUYECKOH cuibl X, OTcrona
CIIEYeT, YTO HAPYLIUTh YCIOBHS <JIYYUCTOI0» PABHOBECHUS MOXKHO, HMCKYCCTBEHHO ITOHH3HB
aMIUTUTY/y WIA 4acTOTY COOCTBEHHBIX KOJeOaHHII B BEIIECTBE, B3aUMOICHCTBYIOMIEM C dPUPOM
(mpoaenaTh 3Ty onepanuio ¢ 3PUPoM MpodIEMATUIHO BBUAY OECKOHEYHOCTH €ro o0bemMa). B cBs3u
C BBICOKOW CKOPOCTBIO YCTAaHOBJICHHS PaBHOBECHS d(upa C BEIIESCTBOM HAPYIIUTh €r0 MOXHO,
TOJILKO OCYIIECTBIISISI CBEpXOBICTPOE BO3/ICHCTBHE HA BEIIECTBO (IPUMEHEHHEM DPAa3UYHOTO poJia
Pa3psIHUKOB, KABUTAIMEH, YIBTPA3BYKOM, BBICOKOYACTOTHBIMH AJICKTPOJIH30M, SJICKTPOB3PHIBOM U
T.1.). K 3TM cnoco6am u npuberaror co3gaTesid pa3HOro pojia «CBEPXEIAUHUYHBIX» YCTPOUCTB (C
k117 sikoObI Beitie 100%) [12].

Kak Bugum, KoHmemuus d¢upa Kak  CIUIOIMIHOM  BCENPOHHUKAIOIIEH  Cpesbl,
XapaKTEPU3YIOIIEHCS OTJIIMYHONH OT HYJSl IUIOTHOCTBIO W KOJICONIONICHCS B HEOTPAaHHUCHHOM
JMara3oHe YacTOT, MPEACTABISAET MPSIMYIO YTPO3y KaXYIIMMCS HE3bIOJEMBIMH «aTOMUCTHUECKUM
MPEJCTABICHUSM JPEBHOCTH.

2. O0pa3oBaHue BewecTBa u3 3¢upa

N3BeCTHO, YTO CKOPOCTh pPACHPOCTPAHEHUs BO3MYIIEHUH B CXKUMAaeMbIX cpeaax C
OLIpeeIIseTCs BBIpaXKeHueM C2 = (Opldp), rae p [[x/M’] — naBnenue, uMeromee B TePMOIHHAMUKE
Pa3sMEpHOCTh U CMBICII IUNIOTHOCTU MOTEHLUAIBHOW SHEPTUuU cpelibl. BennunHa 3710 npon3BoIHON
3aBHCHUT OT YCJIIOBHI MPOTEKaHUs Ipoliecca 00beMHON JeopMaluu paccMaTpuBaeMoit cpebl. s
sdupa Kak cpelpl ¢ yHopsaodeHHON (GopMoil KoneGaTeabHOro ABMKEHHS MPOLECC CHKATHSI HOCHUT
M30TEPMUUYECKUN XapaKTep, TaK 4TO I HEro CIpaBe/UIMBa HbIOTOHOBCKAs (opMysa CKOPOCTH
pacrpocTpaHeHHs B HEM BO3MYILEHHH

plp = ¢ [Jlr], (4)

rae C — ckopocTh cBera. OTcCrofia cieayer, uTo yJellbHas SHeprus spupa & = c? Tax
pelaercss OAUH U3 MPUHIMIHUAIBHBIX BOIIPOCOB TEOPHH (PP, CBUAETEILCTBYIOMINMA O HATUYUU Y
HEro OrpOMHBIX 3aI1aCOB YIOPSI0OUEHHON (COOCTBEHHOW) SHEPIUHU, HE 3aBUCALICH OT HATUYMS WIN
OTCYTCTBHSI B HEM BELIECTBA.

C npyroil cTOpoHbI, OTCIOAA CJIEIYeT, YTO NpU KoJeOaHUSX IUIOTHOCTH 3(pupa p B HEM
BO3HUKAIOT BOJIHBI, YHOCSIIME COOTBETCTBYIOLIYIO 4acTh 3HEpruu £y B ¢popme Oerymieil BoaHbl. B
npolecce MOTJIOMICHUS STHX BOJH BELIECTBOM BO3pACTaeT ero sHeprus nokos E, (dE, = — dE;), a
BCJIE/ICTBHE IpeBpallleHusl AGupa B BEIIECTBO yMEHbIIAETCsl Macca 3¢gupa M U Bo3pacTaeT macca
MOKOSI CHCTEMBI M, TaK YTO B COOTBETCTBHH C 3aKOHAMH COXPaHEHHsI Macchl U dHeprun —dM = dm u
—dE, = — c®dM = c’dm. Orcroaa mociie HHTerPUPOBAHHS HAXOXHM:

Eo=mc’. (5)

K sToMmy BblpaxkeHno” 3amonro 1o A.DMHITEHHA MpHIIEN HeNblii P HCCIeI0BATENCH:
[Ipamm (H. Schramm), Bpaymiomrep (W. Braumiiller), H.YwmosB, k. Tomcon (J.Thomson),
XoaBucaiin (O. Heaviside), ITyankape (J.H. Poincare) u Xa3zenopins (F. Hasendhrl).

Hanee, cormacHo (3), B mporiecce mepenadyd dSHEPruu dpupa BEUIECTBY YBEITUYMBACTCS
Macca Mmokosi mocienHero M. Takum o0pa3om, BEIIECTBO MOXKET 00pa3oBaThCcsl B pPe3yibTare
«KOHJICHCAIMW» (CTPYKTYpPHOTO Mpeodpa3oBaHus) d(upa, COMPOBOXKIAIOIIETOCS OO0pa3oBaHUEM

1 .
) 3aMeTHM, 4TO K ITOMY BBIBOJLY HEJIb3s OBLIO IPHIATH, HE IOMYCKas (XOTs Obl MOIYAIMBO) IPEBpAIICHHs d(pHpa KaK
KOMITOHEHTA CUCTEMBI B BEIIECTBO, TIOCKOJIBKY [IEPEHOC SHEPTHH H3ITydEHUEM SBIISIETCS] «0€3MacCOBBIM».
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TBEPJbIX, KUIKUX W Ta3000pa3HBIX TeNl B psAne oOiactel nmpocTpancTBa. HemzOexeHn u oOpaTHBIiI
mporecc mpeBpamieHus: BemiectBa B d¢up. I[IOHATH BO3MOXKHOCTH M HEOOXOAMMOCTH TaKOTO

MIpEBpaIleHHs HECIIOKHO, €CITH MPEJICTABUTH MOJHYIO YHEPTHUIO BElecTBa € B BUIE CYMMBI SHEPTHU

nokost E, ¥ BHEIHEH KuHeTHueckoi sHeprun E“. B Takom ciywae E, = € — EX, u craHOBUTCH
SICHBIM, 4TO C MPHUOIMKEHUEM CKOPOCTHU JIBUYKEHHS BEIecTBa V K CKOPOCTU CBeTa C M HEM3MEHHOM
Macce TOKOS M sHeprus mokos E, yMmMeHbIIaeTcs W npu V = ¢ oOpamaercss B HYJb, €CIIU B

coorBerctBur ¢ TO monoxkuts EX = mc? = . D10 03HAYaer, 4To I0 MEpe YCKOpPEHHS Teja BCe
MPUCYIIHE BEIIECTBY CTENEHU CBOOOABI BBIPOKIAIOTCA M MPH V = ¢ HCYE3aI0T TOJIHOCTBIO.
BemecTBo, TakuM o0pa3om, cHOBa mpeBpaiaercs B 3up! OgHako 3TOT MPOLECC HE UMEET HUYETO
O0IIero ¢ aHHUTWIALKEH 5SIEKTPOHAa C TUHOTETHMYECKHMM TO3UTpoHOM. Ilpocto Te Qopmbl
B3aMMO/JICICTBUS, KOTOpbhIE€ OTBETCTBEHHBI 3a TEIUIOBbIC, MEXaHMYECKHE, XUMHUYECKHE U T.IL
IpoIecChl B HEM, IO MEpPE YCKOPEHHUS YCTYNalT MECTO JAPYI'MM, YIOpPsIOoueHHBIM (opmam. B
caMoM JieJie, €CJIM CKOPOCTh LEHTPa MacChl CUCTEMBI, T.€. CPEIHAS CKOPOCTh YacTHUIl, paBHA ¢, TO
Xa0TUYECKOE [BIKEHHE B HEM CTAHOBUTCS HEBO3MOJKHBIM, ITOCKOJIBKY OTKJIIOHEHHMS OT ATOMH
CKOPOCTH B OOJBIIYI0O CTOPOHY HCKIIOYAIOTCS caMHM (aKTOM MPEAEIbHOCTH ITOH CKOPOCTH.
CrnenoBarenbHO, TpU JBW)KCHWH BEIIECTBA OTHOCHTENBHO J(Hpa JIODKHO HAOIIOAAThCS
YMEHBILIEHUE TEeMIIepaTyphl, 3aMEAJICHUE XUMHUYECKHX PEaKIHil, ocnabieHue KyJIOHOBCKHUX CHII
B3aUMOJICHCTBUS 3apsiioB U T.II., T.€. BCE T€ MPOLECCHl, KOTOPbIE CBOMCTBEHHBI BEILECTBY, a HE
a¢upy. B atom u cocrosT penstuBuctckue 3h(exTsl. DTO 03HAYAET, YTO JBUIKCHHE BEIIECTBA
OTHOCUTENBHO 3(upa MoXkeT ObITb OOHApY)KEHO HKCIHEPUMEHTAJIbHO IO HM3MEHEHHIO
WHTEHCUBHOCTH BHYTPEHHUX IMPOLECCOB B HCCIEAYEMBIX CHCTEMax I0 Mepe NpUOIKEeHUs
CKOpPOCTH MX HHEPIHAIBHOTO JIBUKECHUS OTHOCUTEIEHO 3(UpPa K IPEACTHHOMN ISl HETO BEIMYHHE.

3. [Ipupoaa cui, ucxoasmux us3 3¢gupa

Kak moka3zano B 5HeproguHamuke, Jro0as cujna (BHEWIHSAS UM BHYTPEHHSIS,
JaTbHOJACHCTBYIOAs U KOPOTKOACHWCTBYIOIIAsl, IOJIe3Has W JIMCCUIIaTHBHAs, MeXaHW4yecKas M

HEMEXaHMYECKAs) BRIPAXKAETCS OTPULATENLHBIM IPAMEHTOM COOTBETCTBYIOMIEH (POPMBI SHEPTUH &
[6,19]:

Fi = (a&/ar). (6)

DT0 00CTOSATENHCTBO MO3BOJISIET YHU(MUIIMPOBATH MOHSATHE CUJIBI U JI0Ka3aTh €IMHCTBO HE
TOJIbKO (PU3MUECKOTO CMBICIIA U PA3MEPHOCTH, HO U TIPOUCXOKICHHS
BHEUTHUX JUIsl BEIIeCTBa CHJ, MCXONANMX U3 dupa Kak
oKpy»Katoten cpenbl. C 3TOM 1eNIbI0 PACCMOTPUM OJIMHOYHYIO BOJTHY
a¢upa, BEI3BAHHYIO OTKJIOHEHHEM IIOTHOCTH 3Upa p OT CPEIHEro
3HaueHUusi p B 00e CTOpPOHBI ¢ OOpa30BaHHMEM OTPHUIATENHLHOU U

MOJIOKUTEIBHOM MOJYBOJHBL. DTO WUIIOCTpUpYyeTcss puc. 1, Ha
KOTOPOM M300pakeHa OJJMHOYHAS BOJHA JUTMHOW A U aMIUTHTYI0N Ay
Kak (QYHKIHUS MPOCTPAHCTBEHHOW KOOPAMHATHI (paauyc-BeKTopa I).
r Pazo0beM BOJHY Ha J1Ba TIOJYBOJIHOBBIX YYacTKa MPOTSKEHHOCTBHIO
Puc. 1. Bosina kak qunoas )/ i o6o3HaunM uepes @' u O, MIomaau 3amTpUXOBaHHbIX GUTYD
B KaXXJIOM MOJIYNIEPUOJE BOJIHBI. TOr/aa MoJOXKEeHNEe [IEHTPOB KaXK10M
U3 JBYX 3alITpUXOBaHHBIX Iwiomagok R' uw R" onpenenutcs

pﬂ

W3BECTHBIM 00pa3oMm:

R' =[[p(r) -pIrdv/@, ; R" =[[p(r) -p]rdVv'/@,", ©)

rae AR;= R"— R' = Ar — mjiedo BOJIHOBOTO <«IHIIOJISI», PAaBHOE B JIAHHOM Cilydyae JJINHE
noJyBosiHbI A2, Takum 00pa3oM, MPOCTPAHCTBEHHAs HEOAHOPOJHOCTh OCIHUTHPYIOLIETO d(upa

IMOpOXKIAACT C€ro «IOJIAPU3alHI0)», HO)IO6HO TOMY, KaK O3TO IPOUCXOAWUT B JUIJICKTPUKAX.
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O6pazoBanue «3UPHBIX TUTIONCH» MOPOKIAET BOSHUKHOBEHHE B HEM NaIbHOJACHCTBYIONTUX CHUJI

F = - (a&/aAr), MOAOOHBIX CHJIAM, MCXOJSIIUM OT AJICKTPUYECKUX WIM MAarHUTHBIX JTHATIONCH.
PaBHOnElCTBYIONIAS TAKUX CHJI B KAKOK-TMOO TOYKE MPOCTPAHCTBA I OT BCeX d(PUPHBIX AUMOJEH, U
CO3JIaeT TO, YTO MBI Ha3bIBaEM cu108biM noiem. OTCIOIa U TOHSATHE CHUIIOBOTO IMOJIS KaK 00JacTu
MIPOCTPAHCTBA, B KOTOPOH OOHApyKHMBarOTCs Kakue-nubo cuibl. Kak BUIUM, MOJE€ — 3TO MPOCTO
HaMpPsHKEHHOE COCTOsSIHUE dupa.

Juanazon wyactor KoyiebaHWil dSdupa HACTOIBKO BEIHK, YTO OH CHOCOOEH
B3aMMOJICHCTBOBATh C JIIOOBIMU CTPYKTYPHBIMH 3JIEMEHTAMH BeEIeCTBa. Takoe B3auMOJEHCTBHE
YCUJIMBAETCS HAa PE30HAHCHBIX YAacCTOTaX COOCTBEHHBIX KOJeOaHUN CTPYKTYPHBIX 3JIEMEHTOB
BEIIECTBA M IIOTOMY CITIOCOOHO BBI3BIBATh B HEM CaMble pa3HO00pa3HbIie 3PPEKTH — OT JUCCUTIAIINN
SHEPrud [0 MPOTHBOIMOJOKHBIX KM MPOIECCOB CTPYKTypooOpazoBaHusa. B wyactHOCTH, B
IUAJICKTPUKAX U MarHETUKaxX BO3ZeHCTBUE 3(Upa BOCIPUHUMACTCS KaK paboTa MOISpU3aluy Win
HaMarHM4YUBaHUs. DTO U SBIAETCA NMPUYMHOM, IO KOTOPOM Takue Teja IpHU MPUMEHEHUH UX B
Ka4yecTBE JIETEKTOPOB BOCIIPHHUMAIOT CBET KaK JIEKTPOMAarHUTHOE sBJICHHE. B Ipyrux temax oHO
BBI3BIBACT HOHU3ANMIO, (GoTtodddekrt, doTocuHTe3, QuIyopecueHnuo, (GOTOSICPHBIC PEaKIIHH,
CHHTE3 XMMHYECKHX JIEMEHTOB, CTPYKTypooOpa3zoBanue U T.1. C 3TUX MO3UIMN CBET — JIUIIb Ta
YyacTh JuarnaszoHa kojebaHuil supa, KOTopast IposBIsSETCS B TeIaxX B BUJE ONTHUECKUX (D (HEKTOB.
Eme Oonee y3kuii auana3oH 3TUX KOJEOAaHMI BOCIPHHHUMAETCS pacceMBaeTcs TelnaMu. Takoe
W3ITy4eHUE HA3BIBAIOT TEIUIOBBIM. B PEHTreHOBCKOM JHMarna3oHe YacToT Psijl BEHIECTB OKA3bIBAIOTCS
MPAKTUYECKH MTPO3pAvYHBIMU JJIs1 BOJH 3¢upa. Torma nznydeHne Ha3pIBalOT PEHTICHOBCKUM. TakuMm
obOpazoM, 3pup ABIAETCA UCmouHuKom d¢hghexkmos 1060t npupoosi. Ero Bo3elicTBUE pa3IndacTcs
9aCTOTOM M T€M, KaK BEIIECTBO €0 BOCIPUHUMACT. DTUM K€ ONPEACIISIOTCS M CIIOCOOBI N30T
BEIIECTBAa OT 3TUX BO3JeiicTBUil. Hampumep, 3MeKTpOMarHUTHBIE YKPaHbl MOTIOMIAIOT U3JIyUYeHHE
spupa B TOM AMANA30HE YACTOT, KOTOPHIE CIIOCOOHBI BO30YXKAATh AJIEKTPOHBI, HO 3HAYUTEIHHO
ciabee — B PEHTIT€HOBCKOM JHAara3oHe, U ele MEHbIIE — B JHala30He 4acTOT, COOTBETCTBYIOIINX
TaK Ha3bIBAEMBIM «TOHKHM», «TOPCHOHHBIM» M T.I. MOJsAM. VIMEHHO »3TO, a He Maias
(«HeTemnIoBas») MHTEHCUBHOCTh TAKUX BO3ACUCTBUN 00YCIOBIMBACT UX IITYyOOKYIO MPOHUKAIOIIYIO
CIIOCOOHOCTB, OTHIOIb  HE  CBOMCTBEHHYIO  3JIEKTPOMAarHUTHBIM  KOJIEOAHUSIM. B
MIPOTUBOMNOJIOKHOCTh 3TOMY, TaK Ha3bIBa€Mble «TOPCHOHHBIE» MOJIA, NEHCTBUE KOTOPBIX CBSI3aHO,
MO-BUAMMOMY, C 3aMKHYTBIMH BOJIHAMH J>Qupa, B psle CIy4aeB CHIBHO IOTJIOMIA0TCS
MOJUMEPHBIMU  IUICHKaMM, NPAaKTUYECKM HE  MPEACTaBISAIONMMHM  TMPENmATCTBUA Ui
AJIEKTPOMArHUTHBIX BOJH. TakuM oOpa3zom, (u3mueckas MpHpoja BCEX CHUJI €IWHA — pa3InyeH
JIMILB AUAna30H KoJIeOaHUHM 3TUX CHJI U UX MPOSBICHUS B BEIIECTBE.

Takoil moxoJ OTKPBIBAET COBEPIIEHHO HOBBIM B3IJIAJ Ha MPOOJIEeMy MOCTPOSHUS €IMHON
Teopuu noiisi. B HacTosiee Bpems mox HUM Beneq 3a A.DHHIITEHHOM MOHUMAIOT YHUBEpCAIbHOE
110JIe, OTBETCTBEHHOE 3a BCE BHJIbI B3aUMOIeHCTBUH (CHIIBI JIF000M mpupoabl). Kak n3zBectHo, mouck
TaKOro MoJjsi, KoTopoMy A.DHHIITEHH mocBATHI nocaenHue 30 jeT cBoell )KM3HM, HE yBEHYaJICs
ycnexoMm. CoBpeMeHHas (pu3nka BUAUT PEIICHUE ITOM MPpoOJeMbI B JOKA3aTEIbCTBE €UHCTBA CHII
B npejiesnie OeCKOHEUHbIX YHEepruil. becnepcrnekTUBHOCTh MOMCKA TAaKOTO MOl CTAHOBUTCS SICHOM ¢
MO3UIMK BOJIHOBOW TEOPHHM MaTepWH, KOT/Ia OOHApYKHWBAETCs, YTO BCE CHIIBI 3aBEJIOMO HMEIOT
ennHyo (3(¢UpHYI0) NPUPOAY HE3aBUCHUMO OT MX MHTEHCHUBHOCTH U PA3JIMYAIOTCS JMIIL MOTOMY,
9TO UM COOTBETCTBYIOT CIEUU(UYECKHE CIIOCOOBI HW3OJSIUM M PA3IUYMMBIC TPOSBICHHUS B
00beKTax ux npuinoxeHus. CieaoBaTesbHO, AIBTEPHATUBON MOUCKY €IMHON TEOPUH IMOJIS MOKET
CTaTh €IUHBIA METO/I HAXOKICHUS SIBHO PA3IMYUMBIX CHJI, TPEIIOKEHHBIN YHEPTOIMHAMHKOH.

4. I(pupHO-COJMTOHHAS] KOHIENIHS NpoLecca U3J1yuYeHust

[TpennpuHATHIN HAMH TEPMOJMHAMHUYECKUNA MOIX0J K IpobiieMe 3pupa onupaeTcsi TOIbKO
Ha MHOXKECTBO JKCIEPUMEHTATbHBIX (PAKTOB, CBHUAETEIHCTBYIOIIUX O BOJHOBON NpUpOJE HE
TOJILKO CBeTa, HO U BertecTBa [13]. Takoit moaxoa 0cBOOOXKIAET HAC OT HEOOXOAUMOCTH HAIEISATh
3(¢Up MHOXKECTBOM CBOWCTB, XapaKTEPHBIX IS BEIIECTBA, 33 HMCKIOYCHHEM €IUHCTBEHHOTO
CBOMCTBA, MPUCYIIEro BceM (opMaM MATEPUU — €20 OMJIUYHOL OM HYJISl NIOMHOCU.
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C mno3unuii BOJHOBOM TEOPUM CTPOCHHS MaTE€PUU €CTECTBEHHBIM KBAaHTOM JHEPIUU
KOJIe0aTeNbHOTO JIBUKECHHUSI SIBJSIETCS BOJHA KaK TUCKPETHasl CTPYKTypa, OTpaHMYEHHas Kak B
IIPOCTpaHCTBE, Tak U BO BpeMeHu. OtcyrctBue B 3QuUpe OUCCHNALMM SHEPrUM  JejaeT
BO3HUKHOBEHHE B HEM aBTOKOJICOAHUH TNIOTHOCTH HEM30EKHBIM. DTH HE3aTyXarolue Koiebanus u
IPUBOAAT K BO3HHMKHOBEHHUIO B 3()Upe BOJH Pa3IU4HOM 4acTOThl. YacTb BOJH, IPyNIHMPYACH B
OIlpe/ieJIEHHbIE MPOCTPAHCTBEHHBIE CTPYKTYpPHI IO ATHM 4YacTOTaM, BOCIPUHHMMAIOTCS HAMH Kak
BemlecTBO. HekoTopble M3 3THX CTPYKTYp 0OpasyloT KOJIBLEBUAHBIE (3aMKHYTBIE) BOJHBIY,
KOTOpbIE B CBOUX IIPOSBIICHUSAX IIPEJICTABISAIOTCS HaM Kak BpalllalolMecss YacTHUILbl THIIA
OpOUTAJIBHBIX 3JIEKTPOHOB.

Takoe mpexncraBiacHHE BENET K IEPEOCMBICICHUI0 MHOTHX IIOJOKEHUH KBaHTOBOMU
MEXaHMKH, KacarolMxcsi mpouecca usinydeHus. [Ipexnae Bcero, CTaHOBUTCS OYEBHUIHBIM, 4YTO
U3Jy4eHHEe aTOMOM 3HEPrMM BO3MOXHO TOJIBKO B Cilydae, Korjga ucxopsmue u3 sgupa cuisl F,
TOPMO3ST JIBUJKEHUE DJJIEKTPOHOB, IIOCKOJIBKY IMpPU MX JABMKEHUM [0J JEHCTBHEM TOJIBKO
LEHTPAJIBHBIX CHJI DHEPrUs aToMa OCTacTCs HEU3MEHHOW. Beren 3a 3TMM CTaHOBUTCS SICHO, YTO 3a
BpeMs MOIy0o0OpOTa IEKTPOHA TAaKOE TOPMOXKEHUE MOXKET ObITh MHOTOKpAaTHBIM. Clie10BaTeNIbHO,
IIPUYMHOM AMCKPETHOCTH IPOLIECCA HU3IYyYEHUS M KBAHTOBAHMS DHEPrHMM W3IIyYCHUS SBIIETCS
OrpaHUYEHHAas! JTUTEIHFHOCTh NMEPUO0/Ia OCHMIUIAIUN dprpa HA YaCTOTaX, PE30HAHCHBIX C YaCTOTOM
KoJIeOaHUH TIOJIOKEHHsI DJIEKTPOHA OTHOCUTENBHO sipa aroma. UYMCIO aKTOB TOPMOXKEHHUs
AJIEKTPOHOB B TIpoIlecce BO3JACHCTBHS 3(upa Ha OpOUTAIBHBIN DIEKTPOH 00pa3yeT CYETHOE
MHOYECTBO, YTO OOYCIIOBJIMBAET BO3MOXXHOCTb NPUMEHEHUS K MPOLECCY U3ITY4YEHUS CTaTUCTHKO-
MEXaHUUYECKHUX METO/0B. DTHX JABYX OOCTOSITENICTB OKA3bIBAETCS JOCTATOUYHO, YTOOBI 00OCHOBATH
3aKkoH u3nydyeHus Ilnanka, He mpuberas K crnenupUUEcCKUM MOCTyJaTaM KBaHTOBO-MEXaHUUYECKOI'O
xapakrepa. [Ipu 3ToM B MopepHu3upoBaHHOM 3akoHe [lnaHka B KauecTBe KBAaHTOB (UIYPUPYIOT
BOJIHBI, @ BMECTO a0CTPAKTHBIX KBAaHTOBBIX YHMCEJ — YMCJIA aKTOB TOPMOXKEHMsSI 3JICKTPOHOB B MX
opOutanbHOM ABKeHHH. CTaHOBSTCS M3MIIHUMHU M TPOTHBOpPEYAINE KIACCUYECKON MEXaHUKe
npencrasieHus bopa o BHEBpeMEHHOM (JIMIIEHHOM JUIMTENIBHOCTH) «IIEPECKOKE» 3JIEKTPOHA C
OJIHOW YCTOWYMBOM OpOUTHI HA IPYTYIO.

[To3uuuu BOJHOBOM TEOpUM U3IYYEHHUS YCWIMIMCh, Korga Obulo  OOHapyXeHO
CYILIECTBOBaHUE COJNUTOHOB (oT aHri. solitary wave — yeauHeHHas BOJHA) — CTPYKTYPHO
YCTOMYMBBIX YaCTULEMOAOOHBIX BOJH. Takue BOJHBI MpPHU CTOJKHOBEHUHU JPYr C JIPYyroM He
U3MEHSIIOT CBOE€M (hOpMbI, HCHBITHIBasE B HEKOTOPBIX CiIydasx Jumlib ¢(a3oBblii casur. Hx
HKCHEpUMEHTAIbHOE OOHApYKEHHE CHUMAeT MpoOJieMy Jayallu3Ma «BOJHA-YaCTUIA», MOCKOIbKY
COJIUTOH 3aBeOMO 00JaaaeT ee cBoMcTBamH. IlepecTaroT OBITH 3arajgkoil M KBaHTOBBIE CBOWCTBA
MHUKPOOOBEKTOB, MOCKOJBKY BOJHA CYIIECTBYET TOJBKO B BHJE IEIOYUCIECHHOIO KOJIMYECTBA
y370B. JTO OOBSCHSET U KBAaHTOBAHWE SHEPTUU H3JIYUYEHHS M CamMoro Ipoliecca SHeproooMeHa
s¢upa c BELUIECTBOM.

Ha HavyanpHON cTaguy M3y4eHUs COJMTOHOB CUUTAIOCH, YTO CTPYKTYpHasi yCTOWYMBOCTH
YEMHEHHOM BOJIHBI O0YCIIOBJIEHA PAaCIpOCTpPAaHEHUEM YEeIMHEHHON BOJIHBI B HEJIMHEWHOU cpene,
I7I€ «pacIoJI3aHUEe» BOJIHBI BCIEACTBUE TMCCUIAIINHN €€ SHEPTUHU KOMIIEHCUPYETCSI TUCIIEPCUEN, T.€.
BO3PACTAaHMEM CKOPOCTHU BOJHBI C YBEJIMUYEHHUEM €€ «BBICOTBHI» (aMIUIUTYyIbl). OfHAKO MO Mepe
UCCIIEIOBaHUM 0OHapyKuiach U30bBITOYHOCTh HEKOTOPBIX TPEOOBAaHUI K COIMTOHAM, HallpUMep, B
OTHOILICHUU UX «yeIWHEHHOCTH». B pe3ynbTare unciao o0beKTOB, HOANAIAIOIINX 110/ ONpeieTIeHNe
COJIUTOHA, PE3KO YBEJIUYMIIOCH U MPOJOJIKAET pacTu. B yacTHOCTH, CTAHOBUTCSI OYEBUAHBIM, UTO B
sdupe, rre OUCCUMAIMS OTCYTCTBYET, CTPYKTYpHAash YCTOHMUMBOCTH BOJHBI OO€creuyMBaeTcs U B
OTCYTCTBHE JUCIIEPCUU €€ CKOPOCTH, B TOM YHCJIE U B CJIydyae paBeHCTBA ATOW CKOPOCTH HYIIIO.

B HOBOM cBeTe mpexcraroT npu 3TOM U ypaBHeHHs llIpénuHrepa, B KOTOpPBIX BOJIHOBas
GyHKIUS  npuoOpeTaeT MPOCTOM  CMBICT  HPOCTPAHCTBEHHO-BPEMEHHOTO  pacmpe/esieHus
aMIUTUTY/Abl BOJHBL. B 005acTsX NpOCTpaHCTBA, I/I€ HET YacTUI, M aMIUIUTyJa COJHUTOHOB
COOTBETCTBYIOIIEH YacTOTHl C HaumOOJbIIeH BEpPOATHOCTHIO paBHa Hy0. HoBoe oObscHeHue c
NO3UIMKA S(PUPHO-COTUTOHHON KOHLEMIMHM T0JIy4yaeT MU 3aKOH (OPMHUPOBAHUS CHEKTPAIbHBIX
cepuid, KOTOPBIH MOKET OBbITh IMOJY4YEH YHCTO KJIACCHUYECKHUM IyTeM, HCXOASl W3 3aBUCHUMOCTHU

1
) TaKy}o BOJIHY JICTKO NPEACTAaBHUTh, COCANHNB Ha4YaJI0 U KOHCI BOJHOBOI'O ITAKETA.
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Yyclla aKTOB TOPMOXEHHsI OT AJIMHBI opOUTHI. [lomy4aroT HOBYIO TPAaKTOBKY M 3aKOHOMEPHOCTH
dotorddekra, B KOTOPHIX yHAETCS YUYECTh CHEKTPAIbHYI) 3aBHUCHMOCTh KBAHTOBOTO BBIXOJA
(hoTOoKaTOMOB. Y CTpaHSAIOTCS U APYTHe TPYAHOCTH, CBsI3aHHBIE ¢ HHTepdepeHImen (poToHa ¢ camuMm
co0OH, HEBO3MOXXHOCTBIO HAXOXICHUS NapaMETPOB «OpPOUT» AIIEKTPOHOB U OOBSICHEHUEM
HEKOTOPBIX APYTUX dPPEKTOB, CUUTAIOUIMXCS YUCTO «KBAHTOBBIMEY» [14].

W3mensiercss W mpeacTaBieHHs O creudanbHod Teopuu oTHocutenbHocTH (CTO). DOta
Teopus, 0000IIMBILAs KIACCUYECKYI0O MEXaHUKY Ha CIIydail O0JbIINX CKOPOCTEH, MO-MIPeKHEMY He
paccMaTpuBaeT BHYTPEHHUE IMPOLIECCHI, MPOUCXOIAIINE B MaTepHabHBIX 00BbeKTax. Mexay TeM
TakHe IMPOILECChl HAPYIIAIOT MPUHIUII OTHOCUTEIBHOCTH, MOCKOJBbKY OHH, KaK IOKa3aHO BBHIIIIE,
MO3BOJISIIOT BCE YK€ OOHAPYKUTh MPUOIINKEHHE CKOPOCTH €€ MHEPLUATbHOTO ABUKEHUS K CKOPOCTHU
CBETa HAOIIOICHUSIMH 32 UX BBIPOKJICHHEM B COOCTBEHHOH CHCTEME OTCUETA.

Eme Oonee xapanHaIbHBIM OKa3bIBAETCS BBIBOJ 00 OTCYTCTBMM IKBHUBAJCHTHOCTH MEXIY
Maccoi Teja U 3Hepruen ero nokos E,, NOCKOJIbKY BHYTPEHHss 3Heprus tena U 3aBUCHUT elie U OT
MOTEHIIUAJIOB i U KOOpAUHAT ®; BceX MPUCYIINX €My CTereHeil CBOOOIBI.

He MeHee 3HauMTENbHBIE U3MEHEHUS MPETEPIIEBACT C MO3ULUN A(HUPHO-BOITHOBON TEOPUU
JNEeKTpoAMHaMUKa MakcBelia, nmoAMeHuBIIas 3(up aOCTPAKTHBIM «3JIEKTPOMATHUTHBIM MOJIEM)
(OMII) kak mepeHOCUMKOM  u3nyudeHus. Takas  «marepuanuzanus» OMIl  joummna
ANIEKTPOMArHUTHBIE BOJHBI CpPEIbl MX PACHpPOCTPAHEHUS U TpuBeNIa K KOHQIMKTY C 3aKOHOM
coxpaneHwust sHepruu [6]. HakoHnerr, mpusHaHue 3(UPHO-BOIHOBOM MPUPO/IBI JTIOOBIX M3ITy4YCHUI (B
TOM YHUCJIE CBETa) OTKPHIBAET HOBYIO CTPAHUIly B M3YYECHUU TaK HA3bIBAEMBIX «CBEPXCIIA0BIX)»
W3JIY4eHHUH, T03BOJIsIA OOBACHUTh HX BBICOKYIO IPOHHMKAIONIYID CIOCOOHOCTH BPOXKICHHBIM
CBOMCTBOM 3(upa Kak «BcempoHUKawIein» cpeapl. OCOOEHHO BaXKHBIM B KOHTEKCTE JaHHOMN
CTaTbU SIBJIAETCS NOHMMAaHUE €AMHCTBA MPOUCXOXKACHUS CUJI JIFOOON MPUPObI, PA3INYarOIIUXCS
TOJIBKO Oyarojapsi pa3lu4YHON CTEINEeHU «IIPO3PAuyHOCTHUY BEIIECTBA Ui BOJH 3(upa pasiuyHOn
4acTOThl, U, KaK CJIEJICTBUE — CHEUU(UIHOCTBIO MIPOSBIECHUN Mpoliecca UX MOIJIOMIEHUS Pa3HbIMU
MaTepuaIamH.

TakuM 00pa3oMm, BBISICHSIETCS, YTO MEPECMOTP KJIACCUYECKUX MPEACTABICHUN O BPEMEHU U
MIPOCTPAHCTBE, MPEINPHUHSITHI HA OCHOBAHHH IMOCTYJIATOB U COOOpPaKEHHI YaCTHOTO MOPAIKA, HE
MO’KET CUUTATHCS OOOCHOBAHHBIM.
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THE ETHEREAL NATURE OF ALL INTERACTIONS
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It is shown that the universal definition of electrodynamics forces as gradient of corresponding type of energy applies to
the ether. Thereby shows that the forces of interaction of ether and substance are one in nature and differ only in
reaction of substances on different frequencies influence. Discussed next consequences of ether-soliton concept

structure of substance.
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CBET KAK BHXPE-BOUHHOBOﬁ I[MPOLECC B PU3NYECKOM BAKYYME CO
CBOMCTBAMMU CBEPXTEKVYYEIO *He-B

JL.b. BonnbipeBa
['ocynapcTBeHHBIM YHUBEPCUTET yIPABIICHUS

boldyrev-m@yandex.ru

[ToxazaHo, 94TO HaxeleHne (QU3MYECKOT0 BaKyyMa CBOHCTBAMH CBEPXTEKYUEro *He-B (BakyyM ¢ TakKMMH CBOMCTBaAMH
Ha3BaH CBEPXTEKy4nM (¢uszndeckuM BakyymMoM — COB) mo3Boiser maTh Qu3mdeckoe OOBICHEHHE HaOII0IAaeMBIM
CBOWCTBaM CBETa: BOJHOBBIM (BOJIHBI B 3JIEKTPUYECKOM M MarHUTHOM IIOJISIX ), KIACCHIECKUM KOPITYCKYIIAPHBIM (Macca,
HMITyJIbC), KBAHTOBBIM (CIIMH, BOJIHBI MaTEpHH, KBaHTOBBIC KOppenmsnuu). Bce paccmoTpeHHBIE CBOHCTBA (DOTOHOB
aHAJIOTMYHBI CBOWCTBaM BHXPE-BOJHOBOIO TIpolecca, pacrpoctpasstonierocss B C®PB: MarHutHble SBICHHA
BbI3bIBatOTCS ABIKeHHEM CDB; anekTpruueckue sBICHUS SBISIOTCS CIEACTBHEM JICKTPHUECKON MOJSIPU3AINHT BUXpEi
B COB; KopnycKyJIsIpHbIE CBOWCTBAa 00YyCIOBJICHBI U3MEHEHHEM HHEPIHOHHBIX cBOiicTB COB B BUXpSIX; KBaHTOBbIC
SIBJICHUS ONPENENIIOTCS CIMHOBOM MoJsipu3anueid Buxpeil. KBaHTOBbIE KOppENSMY OCYIIECTBISIOTCS CBEPXTEKYYHM
CIMHOBBIM TOKOM, CKOPOCTh KOTOPOT'O KaK 0€3bIHEPLIMOHHOTO MPOLIECCca MOXKET NPEBBIILIATH CKOPOCTh CBETA B BAKyyMe.

1. BBenenue

B Hacrosimiee BpeMsi Al ONMUCAHHUSA WU3BECTHBIX ONTHYECKUX SIBICHHH B (PU3UKE BBEACHO
HEeCKONbKo mpencraBineHuit ¢orona [1]: C-¢pomon — xnaccuveckuié BOJHOBOW MAakKeT, T.e.
JIOKAJIM30BAHHOE B IIPOCTPAHCTBE KBAa3MMOHOXPOMATHYECKOE 3IEKTPOMArHUTHOE H3JIy4EHHUE C
sHeprueit hiw (h- mnocrosHHas IlnaHka) W UEHTpalbHON dYacToTo @; M-pomon —
TUIOTETUYECKAsl AJIEMEHTapHasi 4acTHUIld, MMEIOIIas MOMEHT KOJIMYECTBA JIBUKEHUS M Maccy C
IPUCYLIUMHU €Il BOJTHOBBIMM CBOHCTBaMM; Q-gpomon — 00bEKTUBHAS CYIIHOCTh, COOTBETCTBYIOILAS
COCTOSIHMIO CBETOBOTO IOJISA C N=1 MIIM CyNMeprno3uuy OJU3KUX 110 YHEPTUU TAKUX COCTOSIHHUM; 110
cymiectBy, Q-GpoToH BBEAEH AJIs ONMCaHUs KBAHTOBBIX KOppesuil poToHOB.

B nanno#l pabore moka3aHO, YTO BCE PAaCCMOTPEHHBIE CBOWCTBA (POTOHOB AHATOTUYHBI
CBOWCTBAM BHUXPE-BOJIHOBOI'O IPOLIECCA, PACIPOCTPAHSAIOUIETOCS B (PU3MUECKOM BaKyyMe,
HAJCJIEHHBIM CBOWCTBAMHM CBEPXTEKYYErO He-B (BaKkyyM C TakMMU CBOWCTBaMHU Ha3BaH
CBEpXTeKy4uuM (puznueckum BakyymoM — COB). JlomycTuMocTh HajeneHus: GpU3N4ecKoro BaKyyma
CBOMCTBAMH CBEPXTEKYUETO 3He-B 060CHOBBIBACTCS BO MHOTHX paborax [2-10].

2. HekoTopble CBOICTBA CBEPXTEKYYero *He-B

Wcnonb3yemast muteparypa: [11-12] — st cBoiictB 1-11 u [13-15] mist cBoiicTBa 12.

1. B HEBO3MYILIEHHOM COCTOSIHUU SIBJISETCS] OAHOPOIHON U M30TPOIHOM Cpe1oil.

2. Kax u B m000#1 CBEpXTEKy4€eH KUAKOCTH, OTCYTCTBYET CIIBUTOBAs (JTMHEIHAs) BSI3KOCTb.

3. Ilpu BpameHun oO0pa3yroTcs KBAaHTOBAaHHBIE BHUXPEBblE HUTH, B KOTOPBIX MOMEHT
KOJIMYECTBA ABUKEHUS CIIAPEHHBIX aTOMOB *He paBeH Nfi;n=1,2...

4. KBaHTOBaHHBIE BUXPH B CTAIIMOHAPHOM COCTOSIHUU HE AUPPYHAUPYIOT.

5. HeiictByer 3¢ dext bapHerra: mepemaya MOMEHTa KOJWYECTBA JBMKCHHUS CIIAPEHHBIX
aToOMOB “He, cocTaBIAIOIIUX BUXPh, CIUHAM 3THX aTOMOB.

6. MoryTr 00pa30BBIBAThCSI BHXPH, OKAHYMBAIOIIUECS BHYTPH JKHUIKOCTH 3a CUET ITOJHOM
Tepeiadi MOMEHTA KOJIMYECTBA IBIDKCHHS aTOMOB “He, COCTABIISIONINX BUXPb, X CIIHHAM.

7. CrimHBI aTOMOB °He B cepiiedHHKax BUXpPEil COBEPIIAIOT MPEIECCHOHHOE IBIKCHHC.

8. Nmeer mecto 3¢dexr DifHmreliHa—ne [aza — BpameHne o00bEMa >KUIKOCTU TPH
M3MEHCHHH OPHEHTAIMH M BEIWYHHBI CIIMHOB aTOMOB “He, COCTAaBISIONIMX 3TOT 00BEM, TO €CTh
npu OA; /0t #0, rme Aj — cyMMapHBIii CITHH paccMaTpUBaeMOro 00bEMa JKHIKOCTH.

9. CepaeyHuKU BUXpEN SABISIOTCS AJIEKTPUUECKUMHU JTUTIOJISIMHU.
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10. B cepaeynuke BUXps 3a CYET OpPUEHTALIMM CIIMHOB aTOMOB *He B omHOM HanpaBJICHUH
MPOUCXOIUT (a30BBIN Mepexo/, MPUBOAIINN K U3MEHEHUIO MHEPIIMOHHBIX CBOMCTB JKHUIKOCTU B
CepACUHMKE BUXPS [0 CPABHEHUIO C HHEPLUUOHHBIMU CBOMCTBAMHU KHMJKOCTH B OCTAILHOM 00BEME.

11. OTHOCHUTENBHOE IBUKEHUE YACTHULI, COCTABIISIFOIINX KYIIEPOBCKYIO IIapy, COOTBETCTBYET
p-cocTosiHMIO. TO €cTh MEKy 2JIEKTPUUECKH OJHOUMEHHO 3apsDKCHHBIMU YaCTULIAMU CO CIIMHAMM,
OPUEHTUPOBAHHBIMU BJOJIb OAHOU MIPSMOM, NIEUCTBYIOT CHJIbI IIPUTSKCHMUS.

12. YIIBI IPELecCHH ¥ HyTAIHH TPELeCCHPYIONTHX CIHHOB aTOMOB “He SBIIOTCS yriiaMu
OpUEHTAallMM [apaMeTpa MOpsAKa, U CYUIECTBYIOT IPOLIECCHI, CTPEMSIIUECS BBIPOBHATH Kak
3HA4YeHUs YIJIOB IPELEeCCUHM, TaK M YIJIOB HyTalMM BO BCEM 00bEME >XuAKOCTU. Takumu
IIPOLIECCAMMU SIBJISIFOTCSI CBEPXTEKYUYUE CIIMHOBBIE TOKH.

3. YpaBHeHHs1 BUXPe-BOJHOBOIO0 MPoIecca B CBePXTeKy4eM (PM3NIeCKOM BaKkyyMe

Tak kak cBoiictBa C®B mogoOHBI CBOWCTBAM CBEPXTEKYYETO *He-B, To cormacHo
corictBam 1-5 (pazmen 2) aunamuka COB B HecTallmOHApHOM Ciydae B 3aBUXPEHHOM 001acTH
MOXKET OBITh OINKCaHAa MOJENIbI0 HJICATbHONW CIMHOBOM JKUIKOCTH, B KOTOPOHl OTCYTCTBYET
CABUTOBAs (JIMHEWHAsI) BSI3KOCTh U UMEIOTCSI BHYTPEHHUE CTENEHU CBOOOIbI, XapaKTEePU3YIOITUECS
BEKTOPOM A CYMMAapHOTO CIMHA OECKOHEYHO MAaJIOTO AJIEMEHTa 00b&Ma KUAKOCTU U BSI3KOCTHIO,
nepeAaronieil MakpoBpalleHUs] B JKUJIKOCTH CHUHAM COCTABJISIIONIMX €€ dYacTwll. YpaBHEHHUE
JBUKEHUSI KUJKOCTH, €CIIM MpeHeOpeub MOTOKOM HMMITYJIbCa Yepe3 TpaHuIly, MOXKHO 3alucarh B
Buze [16]:

,O%UZ(Vini)ajﬁ (1)

IJie 0 — IIOTHOCTB JKHAKOCTH, U — BEKTOp CKOPOCTH JBHKCHHS KUIAKOCTH, ) — Ga3uCHbIH
BEKTOP, Pjj — KOMIIOHCHTHI TCH30pa HAMPSUKCHHII B 5TOM 0a3MCHOM BEKTOpE (a,j=1,2,3).B
JIEKapTOBOM cHUCTEME KOOPAMHAT:

oPiy; OPjp OPji3
Vipji = ] + J + J . (2)

oX oy 0z

Hcnone3ys dopmanusm, pazpaboTaHHBIA B MEXaHHMKE Ui 3alMCH YPaBHEHHWH JBHKEHUS

CIUIOIIHBIX CpeJ C BHYTPEHHHMH CTENEHSMHU CBOOOJBI, TPEICTaBUM KOMIIOHEHTHI TEH30pa
Hanpsokenns Pj; B Bune [16]:

Pji =BjimAm. I m=1,2,3,.. 3)

rae Ay, — KOMIIOHEHTH aHTHCHMMETPUYHOTO TEH30pa BHYTPEHHHUX BpamieHuil. B monenu

C®B Ten3op xapakTepuszyeT CyMMapHBIA CIIUH OECKOHEYHO MAaJIOTO JIEMEHTa 00bhEMa JKUIKOCTH.
Omnpenensem A, B BUIE:
3

Am = 2. 3q&qim = 1€1m +32E21m + a3€3)m - (4)
q=1

Koadpunmentst &qlm OTPEICIAIOTCS KaK
1 npu q,l,m=12,3; 2,31 31,2
&qlm = -1npu q,/,m=213;13,2; 3,21
0 6 ocmanvubix cayuasx.
Boipaxast &gy 4epes aenbra KpoHekepa, 6, ypaBHeHue (4) 3auCbIBACM B BHJE:
Am = a1 (8120m3 — 136m2 ) + 82 (61361 — F11m3 ) + 83 (G116m2 — 51 26m1 ) - (5)
Koapguuuenter Bijjjy, 3aBUCAT OT CBOHCTB JKMIKOCTH; TAaKUM O0OpasoM, OHH JIOJDKHbI

dbopmupoBath TeHzop |V panra W HE MOKHBI U3MEHSTHCS TPH JIOOBIX OPTOTOHAIBHBIX
npeoOpa3oBaHuax koopawHat. Kak yxe ObUIO CKa3aHO BHINIE, Cpela, MOJCSIHUPYIONIas CBONCTBA
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C®B, xapakrepusyercss BHYyTPEHHUMH CTETICHSIMH CBOOObI, OTCYTCTBUEM CIIBUTOBOM (JIMHEHHOM)
BSI3KOCTH U BpAIaTEIIbHOM BA3KOCTBIO, MPOSIBIAIOLICHCS B HECTALMOHAPHOM citydae. Jlisg Takou
Cpenbl, MPU yCIOBUU OJHOPOJHOCTH M M30TPOMHOCTH MPOCTpaHCTBa (CBOHMCTBO 1, pazaena 2), B
JUHEHHOM cllydyae, B [JEKapTOBOM CHUCTEME KOOPAMHAT paccMaTpuBaeMblii TEH30p MMEET
crneayrommii Bug [6, 17]:

Bjiim =P10jmdil +b20ji0im +%:5j10im,  (6)
rae by, by, by — xoncrauts. Ioacrasists (5) u (6) B (3), MBI moTy4aeM BBIPKCHHE UL
KOMITOHEHTOB TEH30pa HANpPsHKEHUi B popme:

Pji = b1[31(5j35i2 —5j25i3)+az (5j15i3 —5j35i1)+33(5jz5i1
_5j15i2)]+b3[a1(5j25i3 —5j35i2)+a2 (5j35i1 —5j15is)+33 (5jl5iz —5jz5i1)]
Yuursias (5) B ypaBHeHu# (7), uMeeM:

Pji = b_|_(—a1€1ji —a282ji —a353ji )+b3 (alglji +a252ji +a353ji ) = _(bl_b3)Aji . (8)
3anuceiBaeM ypaBuenue (1), ucronssys (2) u (8):

o a_u_(aAll+aA12+aA13j31+(6A21+8A22+8A23]32

()

-yt | ox oy oz x oy oz
+ 8A31+8A32+6A33 33: a&_&ﬁ E|1+(%_aﬁj§|2+ &ﬁ_@ 33:rotA'
OX oy 0z oy oz 0z 0OX ox oy
1M
a_u:MrotA. (9)
ot p

Cornacuo cBoiictBy 8 (pa3gen 2) B CDB nelictByer addext Ditnmreiina-ne [aaza (um,
nHade, d3¢ ekt Puuapacona):
oA

— =—xrotu, 10
Fraaid (10)
rae ¥ - KooppuuueHT nponoprroHaIbHOCTH,
x>0. (11)
BBeném koHCTaHTy &
(b5 —by)

I A VA (12)
yo,

C yuérom (11) HEOOXOAMUMBIM YCIOBHEM TOTrO, YTOOBI BenmuunHa & uMena (pu3ndeckuit
CMBICII, SIBJIIETCS YCIIOBHE:

by —by >0. (13)
Hcnonwsys (12) B (9) u (10), nonyyaem cucteMy ypaBHEHHIA:

gt—uz—@rot[—%AJ, (14)

)

T" —&-rotu. (15)

VYpaBuenus (14)-(15) onuchIBalOT CIIMHOBO-BOJIHOBOW TMPOIIECC, PACTIPOCTPAHSIONIUICS CO
ckopocteio ¢ B COB. Benencrsue Toro, 4to CliMH BO3HMKAET B BUXPSX, ATOT MPOLECC SIBIISETCS
BUXpe-BOJIHOBBIM IporieccoM. B 00bIuHOI HEcBepXTeKyueil cpesie BHYTPEHHUE BPAIIEHUS HE MOTYT
pacnpocTpaHAThCS KaK BOJHOBOHM Mpollecc BeiencTBUE 3HauuTenbHOW nuddysuun Buxped. Ho
cornacHo cBoWcTBY 4 (pazmen 2) B CDB kBaHTOBaHHBIE BUXpH He AuGPyHaupyroT. Ecmu
cymiecteyer B COB mexaHu3M, KOTOpbIM, MOJABsAs BUXPh B OJHOM TOUKE MPOCTPAHCTBA,
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OJTHOBPEMEHHO TEPEHOCUT SHEPIUI0 BUXPS B COCEIHHE TOYKM MPOCTPAHCTBA, BUXPEBOM IMpoOIecc
MOJKET pactpocTpassTbes B COB.
Paccmorpum  ¢usmueckuit cmbicn nepemenHod —¢&/ yA, kortopas cormacao (11)-(13)

IIpoIOpLMOHalIbHA A, HallpaBJIeHa IPOTUBOIOJI0KHO A U UMEET Pa3MEPHOCTb cKopocTu. JlJist aToro
obpatumcst K cBoHcTBY 9 paszgena 2. CorjacHO 3TOMY CBOMCTBY B CEpAECUHHMKE BHXpA,
obpasytomierocsi B COB, MokeT UMeTh MecTO 3JekTpuueckas noisipuzauus COB, nanpasieHHas
BIOJIb OCH BHXps. JTa HOJSpU3alMsi MOXeT ObITh 00OycioBieHa cBodcTBoM 11 (pasmen 2)

3
cBepxTekydero “He-B. CnegoBarenbHo, BelInYMHA (f/ ;() A MOeT 03HayaTh CKOPOCTh JIBHKEHUS

3JIEKTPUUECKUX 3apA0B B BUXPAX oTHocuTenbHo CDB. CKOpPOCTh SNEKTPHUECKH PA3HOMMEHHBIX
3apsiI0B OTHOCHTEIIBHO Jpyr Apyra pasua 2(&/ y)A.

4. JHeprusi BUXpe-BOJHOBOIO MpoIecca B CBePXTeKy4eM (PU3NIeCKOM BaKyyme
4.1. DHeprusi, CBA3aHHASA C ABUKEHHEM 3aPSA/I0B B BUXpe
VnenvbHas kuHetuueckas sHeprusi COB, W( Ely)A> cBsizaHHass co ckopoctbio &£/ yA:

2
W(g/ %) A=(p++ p_)~((§ %) A2/2, rie p, U p_ - yIelbHas IUIOTHOCTh COOTBETCTBEHHO
HOJIOKUTENIBHO M OTPUIATENBHO 3apsDKCHHBIX YacTHIl B Cpeie. YUHUTHIBas, 4yTo p, +p_=p,

HOJTyYaeM: W( El)A= p(&l ;()2 A? /2. Tak KaK B pe3yibTare IBMKECHUS JIEKTPUUYECKUX 3apsioB

B BUXPE€ BO3HHUKAET YIEKTPUYECKOE T0JIE, YAEIbHYIO SHEPTHUIO ATOT0 ABHKEHHUSA MOKHO IIPUPABHATH
YAEIBHON 3HEPrUU BO3HHUKIIETO DJIEKTPUYECKOro moiid. IIpuHumas, 4ro Bcs dHeprus W( El7)A

KOHBEpTHpYeTCs B yAenbHyro oSHepruio WE  Bo3HHKIIEro siekTpudeckoro mois E [18]:

Wg = E? /87, u, npurnmast, uto E TV A, momyuaem: E =&/ ;(4/471,0 ‘A . Wcnonb3yst mocneaHee
BbIpaxkeHue B (14) u (15), nomyyaem:

(i

= ~¢TotE, (16)
%:54‘0’[(«/47[}0 u). (17)

VYpaBuenus (16)-(17) ommchIBatOT 3JIEKTPO-BOTHOBOM MPOIIECC, PACIPOCTPAHSIONIMICS B
COB co ckopocthio &. 3amerum, uto FOtEB ypaBHenun (16) xapakTepusyeT HE BHXPEBOE

JBMDKEHUE B 2JIEKTPUYECKOM I0JIe, a LUPKYISIIUI0 E, sBistonyrocs pe3ynbTaToM 3JIeKTPUYECKON
nossspuzanuu COB B cepreyHmnke BUXps.

4.2. JHeprus, CBI3aHHAs C IBH’KEHUEM CBEPXTeKy4ero (pu3nueckoro BaKyyma

VY nenpHas KUHETHYECKasI SHEPIUa C(DB, W, , CBsI3aHA CO CKOPOCTBHIO JIBHKCHMS U KaK:

W, =pu?/2. (18)

[Ipoananu3upyem xapaktep 3aBUCMMOCTH naBieHus P B COB ot ckopoctu U. Tak kak B
Buxpsix C®B mnpoucxoauT «pa3pelB» 4YacTHI, COCTaBISAIOIIMX BHUXPH, HA JJIEKTPUUYECKU
Pa3HOMMEHHO 3apsKEHHBIE YacTH, TO MOXHO MPEANOJI0XKUTh, YTO B 3aBUXpEHHOM obOnactu COB
BHYTPEHHHE HANPsHKCHUS pabOTaroT Ha «pa3pbiB», U, CIe0BaTEIbHO, cormacHo [16]:

pu2/2— p =const. (19)
To ecTh naBneHue B 3aBUXPEHHON 00JIaCTH UMEET OTPULIATENbHBIN 3HAK.

B [16] moka3aHO, 4TO WMMEETCsl aHAJIOTHS MEXKAY CTPYKTYpO (DOPMYI, OMUCHIBAIOLIMX
MarHMTHbIE B3aMMOJICHCTBHUSI TOKOHECYIIUX IPOBOAOB M CTPYKTYpoil (OpMyll, ONMUCHIBAIOIINUX
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B3aUMOJICVCTBUE BUXPEH B HJICATIBHONM HECKHUMAEMON >KUIKOCTH, WMEIOIIEH OTPHULATEIbHOE
JABJIEHUE, TO €CTh XKUJIKOCTH, ISl KOTOPOH cripaBeyinBo ypaBHeHHe (19). M0XXHO MpeanoioKuTh,
4yTO B 3aBUXpEHHON 00mact CPOB ckopocTh U MposBiseT ceds B IKCIEPUMEHTAaX KaK MarHUTHOE
nosie B (Gonee meranpbHOEe 000CHOBaHME ATOTO MPEANONIOKEHUs cM. B [6]). Mcxons u3 paBeHCTBa

YAEIBHOM SHEPTMM MAarHUTHOIO IIOJIS B2 /(87:) kuHetndyecko sHepruu COB, omnpexnensemoit

ypaBHenueM (18), moiyuaem: B =2./zp u . Ucnons3ys 310 cootHoeHue B (16)-(17), umeem:
oB

E:—g-curlE, (20)
%Ezg-curlB. (21)

4.3. DHeprusi BUXps, CBA3aHHAasA C Npeleccueil CIMHOB YaCTHIl, COCTABJISIIONIUX BUXPh

CormacHo cBoiicTBy 7 (pasnen 2) B cepaeunHukax Buxpeid COB mMeer mecto mpereccus
CIIMHOB COCTaBJIAIOIIMX €ro 4YacTull. Yacrora 5TOM IPEUECCHU @, ONPEACIAeT DHEPIHUIO,

CBS3aHHYIO C IIpeneccupyrommmu cmaamu, W, . [Ipu Mansix yrioax Hyranuu umeem [16]:
W, =S,a, , (22)
rac SV — CyMMapHas BCJIMYMHA NPCHCCCUPYIOMUX CIIMHOB B BUXPC. B cootBercTBHHM cO

cBoiicTBoM 5 (pasmen 2), B COB npoucxoaut nepeaadya MOMEHTA KOJMYECTBA JIBHYKECHUSI YACTHIL,
COCTaBJISIONINX BUXPb, CIIMHAM JTHX d4acTHIll. [lpu monHON mepenaye MOMEHTa KOJIMYECTBA
ABMKEHMs (CBOMCTBO 6 pasjena 2) u ¢ yuéToM cBoiicTBa 3 paszziesia 2 CyMMapHbIil CIMH S, 4acTHi,
COCTaBJISIONINX BUXPb, MOKET OBITh paBeH N, N=1,2,3,.... [lpun=1

Sy =nh. (23)

Torna Belpaxkenue (22) MoxHO npeacTaButh B Bune: W, = ha, .

4.4. DHeprus, CBA3aHHAS ¢ MHEPIUOHHBIMHU CBOIICTBAMM BHXPH

Cornacno cBoiictBy 10 (pa3znen 2) B Buxpsx COB npoucxoauT W3MeHEHHE WHEPLUOHHBIX
CBOWCTB Cpellbl, YTO TO3BOJISIET BBECTHM Maccy BUXpsi M,,. Hammuwme ckopoctn &/ yA wacrwi,
COCTABJISIOLINX BUXPh, MPUBEIET K 00pa30BaHMIO JBYX 3JEKTPUUYECKU PA3HOMMEHHO 3apsKEHHBIX
gacteil Maccel M, /2. TIpeneccOHHOE JBHKCHHE CIIMHA O3HAYACT M JBI)KCHHE MacChl BHYTPH

BUXps (puc. 1). o "
¥ ¥
S — T

|/ Wy /2

m 2
v /2
Puc. 1. JIBM:KeHHe 3JIEKTPHYECKH 3apS:KeHHBIX 4YacTed MAacchl, mV/2, BHYTPH

BUXPH. a)v — Y4acToTa npeueccuu, SV — IMOJIHBIH CIIMH BHUXPsl.

Takum o6pa30M, OHCPTHUI0 BUXPSA KaK O6’bCKTa, HMEIOIICTO0 MAaCCy, MOKHO MPECACTABUTHL B

BHJIE JBYX COCTAaBISIOIIMX: KHHETHYECKOW HHEPIHMM LEHTpa Macc Wnliv :mV§2/2, B

MNpCAIOJIOXCHUN, YTO B HEM COCPEAOTOYCHA BCA MacCa BUXPA, U SHCPIruu Wrﬁ , CBSI3aHHOM C
\
ABUKCHUCM MACCBI BHYTPU BUXPS BCICACTBUC NPCUCCCHUU CIIMHA. HpI/IHI/IMaH JABHKCHHEC MACChl mV

OTHOCHUTEIILHO OCH BHUXpS KpyroBeiM (puc. 1), mmeem: Wni, :vaa)&/2, rae va— MOMEHT
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MHEPLUH, CBA3AHHOM ¢ Maccod mM,,. Bennumna vaa)M B BBIPOKEHHUU IS Wn? omnpeaeIsieT
Vv

BHYTPEHHHII MOMEHT KOJMYECTBA IBHKEHUS Macchl M,,, U OHA JOJDKHA OBITh paBHA BHYTPEHHEMY
MOMEHTY KOJIMYECTBA JBMKEHUS BUXPsS S, , TO ecTh cornacHo (23): vaa)M =h. Takum obpazom,
MOJIHAsL DHEPTUs Wmv JBIDKYIIEHCS Macchl M, OTHOCUTEIBHO (PU3MYECKOTO BaKyyMa,

OIIPECACIIICTCA KaK:

2
wk v _MméT hao,
' —Wmv +Wmv =, +—2 . (24)

Bennauabl WV u Wmv ABJIIIOTCA Pa3sHbIMKU BHIAMHK SHCPIrurv OJHOI'0 U TOI'O KC OGT:GKTa,

Wi

BUXpsI, CIICJIOBATEIbHO, OHU JOJDKHBI ObITh paBHBI Apyr apyry. U3 (22)-(24) cieayeT BbIpaKeHHE

IJIsL MAcChl BUXps: My, =hay, / §2 . [lonyuennas popMyIa npu ycioBuu

g=c (25)
COBIAJIaeT C KJIACCUYIECKOU (POPMYIIOH, CBA3BIBAIOIIEH SHEPTHUIO C MACCOM:
m, =ha, I c2. (26)

B cBs3u ¢ oOpa3zoBaHMEM MacChl B BHXPSX BHXPE-BOJIHOBOH Ipormecc B (U3HUECKOM
BaKyyMme, 00JIaJJaloieM CBOMCTBAMH CBEPXTEKY4ETo He-B, sBISCTCS OJHOBPEMEHHO MPOLIECCOM U
B I'PaBUTAIMOHHOM TIOJIE.

Ilpumeuanue. B [6] mokazaHo, 4TO, OCHOBBIBAsCh Ha ypaBHEHUAX (24)-(26) 1 KIIacCCUYECKOM
3aKOHE CIJIOKEHHSI CKOPOCTEW, MOXHO Ui ONMHMCAHUS TPOJOJIBHOTO W TONEPEYHOro 3P QeKToB
Jlomnepa nmony4uTh (GOpPMYIIbI, COBHANAIONINE C BBICOKOW CTENEHBIO TOYHOCTU C AHAJOTUYHBIMU
dbopmynamu, nonydeaasiMu B CTO.

5. uckyccus

CornacHo cBoiicTBY 12 pasgena 2 Mexay o0NacTIMU C HPELECCUPYIOLIMMHU CIIMHAMU
aToMoB “He-B npy HaiMumyl TPajieHTOB B 3HAYCHMAX YIJIOB TPELECCHH W/WIH YIIIOB HYTAIHH
BO3HHMKAIOT CBEPXTEKyYHe CIHMHOBBIC TOKH. B paborax [19, 20] moka3aHo, 4TO, BO-TIEPBBIX, ITH
CBEPXTEKY4HEe CIMHOBBIE TOKH OCYIIECTBIISIOT KBAHTOBBIE KOPPENSLUH (OTOHOB M, BO-BTOPBIX,
CKOPOCTh CBEPXTEKYUHX CTUHOBBIX TOKOB MOXKET IMPEBBIIIATH CKOPOCTH CBETA B BaKyyMe.

6. 3ak/Iouenune

Buxpe-BoiHOBO# nporecc B pU3NYECKOM BaKyyMe€ CO CBONCTBAMHU CBEPXTEKYUYETO *He-B
ABJIAETCS OAHOBPEMEHHO CIIMHOBO-BOJHOBBIM, JJIEKTPO-BOJHOBBIM U  3JIEKTPO-MarHUTHBIM
npoueccamMi. OJHOBPEMEHHO OH CONPOBOXKJIAETCS OOpa30oBaHWEM Macchl, UYTO [IENAeT €ro
IIPOLECCOM B TPAaBUTALIMOHHOM TIOJ€ W OrPAaHUYMBAECT CKOPOCTb €ro paclpOCTPaHEHUS
OTHOCUTENIFHO JTOr0 moJisi. Takum oO0pa3oM, paccMaTpUBAEMBbIil BUXPE-BOJHOBOM IMPOIIECC
OIMCHIBAET BCE U3BECTHBIE CBOMCTBA (DOTOHOB: BOJIHOBBIE, KOPITYCKYJISIpHBIE, KBAHTOBBIE.
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LIGHT AS A VORTEX-WAVE PROCESS WITH THE PROPERTIES OF SUPERFLUID *He-B

Liudmila Boldyreva

The State University of Management (Moscow)

e-mail: boldyrev-m@yandex.ru

The paper shows that the endowing of the physical vacuum with the properties of superfluid *He-B (the vacuum with
such properties is referred to as the superfluid physical vacuum — SPV) makes it possible to explain the photon
properties: wave (the waves in electric and magnetic fields); classic corpuscular (mass, momentum) and quantum (spin,
matter waves, quantum correlations). All above properties of photons are similar to those of vortex-wave process
propagating in the SPV:: the magnetic phenomena are due to the SPV motion; the electric properties are determined by
the SPV electric polarization in the vortices; the corpuscular properties are due to a change in the inertial properties of
the vortices; the quantum phenomena are determined by the SPV spin polarization in the vortices. The quantum
correlations are caused by spin supercurrent, the speed of supercurrent as an inertia free process is greater than the
speed of light in the vacuum.
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KBAHTOBBIE KOPPEJIALUY - HERJIEKTPOMATHUTHOE B3AUMOJIEUCTBUE
KBAHTOBBLIX OBBEKTOB. CBEPXTEKYUUE CITMHOBBIE TOK1

JL.b. BonnbipeBa
['ocynapcTBeHHBIM YHUBEPCUTET yIPABIICHUS

boldyrev-m@yandex.ru

ITpuBeneHBI OCHOBHBIE CBOMCTBA KBAaHTOBBIX KOPPEIIMHA: HE 3aBHUCAT OT PACCTOSHMSA, HE NOTPEOISAIOT 3HEPTHH,
MIPOUCXOJAT B (PU3NIECKOM BaKyyMe, MMEIOT MECTO AJsI KBAaHTOBBIX OOBEKTOB KaK C HYJIEBOW, TaK M C HEHYJIEBOH
Maccoif mokosi. PaccMOTpeH (HU3MUeCKHii MpoIecc — CBEPXTEKYYHH CIMHOBBIA TOK, OCYIISCTBISIOMINN KBAHTOBHIE
KOppEISIMM B Takoif MAKpOCHCTEME KAk CBEpXTeKyumii He-B, M MOKkasaHa aHanorms MeXIy CBOMCTBAMH
CBEPXTEKYYHX CIIMHOBBIX TOKOB M NPUBEICHHBIMH BBIIIE CBOMCTBAMHU KBAHTOBBIX KOPPEISIMN MEXIY KBAHTOBBIMH
oObekTamu. CBepXTeKydWi CIMHOBBIH TOK B OTJIMYHE OT CBETa HE COMPOBOXKIAETCS BO3HMKHOBEHHEM MAacchl (HE
o0najaeT MHEPUMOHHBIMH CBOIMCTBaMM) U, CIIEJOBATENBHO, HE SIBJSIETCS MTPOLIECCOM B T'PaBUTALMOHHOM moste. Takum
00pazoM, CKOPOCTb CBEPXTEKY4Ero CIIMHOBOT'O TOKa MOET OBITH JF00OH 10 OTHOLIEHHUIO K I'PaBUTAIMOHHOMY MOJIO H
MOJKET IIPEBHIIATh CKOPOCTh CBETa B BaKyyMe.

Beenenne

KBaHTOBBIE KOPpEALIMU OTHOCATCS K KJIAcCy SIBIICHUH, HOCSILEMY Ha3BaHUE «KBAaHTOBAs
HEJIOKAJIbHOCTBY; CYTh 3TUX SIBICHUN MOXHO OOBSICHUTH Ha CIIeAyIoleM mpuMepe. J[Ba KBaHTOBBIX
o0bekTa, HarpuMep GOTOHBI & U D, OJydYCHHBIE Ha CBETOACTHUTENE, TO €CTh OIMMCHIBACMbIC OTHOU
BOJIHOBOI (pyHKIIMEH, pa3ieTaroTcsl B pa3Hble CTOPOHBI: (POTOH 8 B 3aBHCHUMOCTH OT IOJIOKEHUS

nepexmodarens P [1 wimm 2] HampaBnsercs Ha perektop A mimm gerexktop Ay; dorton b,

HampaBisercss Ha jaerektop B (puc. 1). Ilpu AByX pasHBIX H3MEPEHUSX, MPOU3BEAEHHBIX HaJl
¢dotoHoM a, PoTOH b MOXKET OKa3aThCsi B JBYX Pa3sHBIX COCTOSHHUSX, TO €CTh, CBOMCTBA (poToHA D
OTIPECTSAIOTCA PE3YJNbTaTOM B3auMOJEHCTBUS (OTOHA 8 C JCTeKTHPYIOIIEH armaparypou.
3aMeTHM, YTO B paMKaxX KIAaCCHYECKOM (M3MKM HHUKAKHE OTepaluyd Haja OJHUM W3 (POTOHOB He
JOJKHBI IPUBOINUTH K U3MEHEHHUIO XapaKTEPUCTHUK JAPYToro.

DKCIIepUMEHTHI BBISIBUJIH CIIEIYIONINE CBOMCTBA KBAHTOBBIX KOPPEIISAIIHIA.

1) He 3aBucAT OT paccTosiHUS MEXIy AeTekropamH [1]; mpoBepeHo Ha paccTosHUAX A0 10
KM [2].

2) UmeroT mMecTo i 1I000r0 KBaHTOBOTO 00BEKTA, Kak ¢ HyJeBOH (Hampumep, GOTOH), TaK
U C HEHYJIeBOM maccoii mokos [1, 3].

3) OcymecTBisitoTCs 6€3 MOTEPH IHEPIUH.

4) MmeroT MECTO HE TOJBKO MEKIY CIEIHaIbHO MPUTOTOBICHHBIMU (oToHamu [3],
MOJTyYEHHBIMU U3 OJHOTO MCTOYHHUKA CBETA (TO €CTh OMUCHIBAEMBIMH OJHOM BOJHOBOM (QyHKIHEH),
HO M MEXIy TEepPEeKPHIBAIOIIUMUCS (POTOHHBIMH ITyYKaMH OJIMHAKOBON YaCTOTHI, UCITYIICHHBIMU
pasHbIMH HcTOoyHMKamMH. OO 53TOM CBUAETENBCTBYET TOT (akT, 4Tro HHTepdepupoBats W,
CIIeZIOBATENbHO, OBITh KOTEPEHTHBIMUA MOTYT ()OTOHHBIE ITyYKH OJTMHAKOBOM YaCTOTHI, HCITYIIICHHbIE
pa3HbIMHM Jlazepami [4].

5) OcymiecTBIAIOTCS HE B MPOIECCE PETUCTPAIMA OJIHOBPEMEHHO OOOMX KBAaHTOBBIX
O0BEKTOB, @ B MOMEHT DPErHCTpallid OJHOTO M3 HMX; MPU PasHBIX PACCTOSHUSAX OT MCTOYHHUKA
KBAaHTOBBIX OOBEKTOB JI0 JECTEKTOPOB KBAHTOBAas KOPPEINSIMS OyAeT MPOUCXOAWTh B MOMEHT
perucTpanum Toro 00beKTa, KOTOPhIM MPUIIEN paHbIle, a APYrol el «HaXOoAUTCs B yTu» [5].

Xapaktep nmporecca, OOYCIOBIMBAIOIIETO KBAaHTOBBIE KOPPEJAIUUA, MOXKET OBITH
MIPOMJUTIOCTPUPOBAH Ha NMpUMepe ABYX(HOTOHHOM HHTEpPEPEHIINH.

Heyxgpomonnasa unmepgepenyus. Ha puc. 2 mnpuBeneHa cxema 3KCIEPUMEHTATIbHON
YCTaHOBKH, B KOTOPOM Ka)Abli U3 UHTEpHEPUPYEMbIX JTydel cBeTa Mojy4aeT (ha30BYIO 3aJEPKKY
[3]. CBeroBbre mosist @1 1 Az, C YaCTOTOH @, , a Takxke b1 1 by, ¢ 9acToTol @), , MepeMemmBaroTCs Ha

CBETOACITUTCIIAX. HeTeKTopBI H CXEMa COBIAACHHA H3MCEPAOT KOPPEIAIUIO MHTCHCHUBHOCTCH.
HaGHIO,Z[aCMLIC AHTHUKOPPCIIAIIUA U KOppCIAlIua MHTEHCHUBHOCTEH BBIXOOHBIX IIOJIEH a H b
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HEPHOINUECKHU 3aBUCAT OT (pa30BbIX 3aepikek &) u 05 . B 3aBHCHMOCTH OT CTAaTHCTHUKH MaIAIOIIIX

noneil BO3MOXHBI J1Ba Bujaa uHTepdepeHimu: ¢ ¢dasoir 6 —6, u c dasoit G +6,. Ileppas

nHTep(depeHIns HOCUT Ha3BaHUEe «uHTep(depeHnns nHTeHCuBHOCTEN bpayna-TBucca» [6], BTopas
— «uByx(dotoHHass uHTeppepeHums». llpu onpenenéHHpIX ycnoBUsAX 00a THMAa MHTEp(EpeHIHNN
MHTEHCUBHOCTEH SBISIIOTCA Pe3yJabTaTOM NPeoOpa3oBaHUs CBETOACTUTEISIMHM (QIIyKTyalui Qa3
BXOJIHBIX TOJIeH BO (UIYKTYyallili MHTEHCUBHOCTEH BBIXOJHBIX Mojei. [lepBoiii THII nHTEpdEpeHINH
ABJIACTCS «KJIACCUYECKOI» MHTep(hepeHIel, BBI3BAHHON TeMIIEpaTypHbIMU (ITyKTYyaIUsAMH.

Paccmorpum Bropoil Tunm wuHTepdepenimu. Ilycte moms a u by (k=1, 2) umeror
HOCTOSIHHBIC €MHUYHbIE aMIUIMTYAbl U Apeidyromue Bo BpeMeHH t dasbl: ay (1) =exp[—iXk (t)],
by (t) =exp [—iyk (t)] . YcnoBue BTOPOro BHUAA UHTEPGEPEHIIMU UMEET BUI: X + Y1 = Xo + Yy, WIH,
BBEJls 0003HaUeHUs AX =X —Xo U Ay =Y —VY>,

AX =Ry (1)

VYcnosue (1) MOXKHO Ha3BaTh YCIOBUEM aHTHKOPPEISALUU (a3.

CEETOOEINHTEIE *4 1 . HI CHET?,]IEJIHTEJIE
4

OETEETOD

HCTOYHHK

hoToHOB 4 s
e —igp—
CXEMA
COBNafeHHA
CEETOENHTENE LETEKTOR
Puc. 1. doron a B 3aBucumoctu ot Puc. 2. Cxema 4eTbIPEéXMO10BOI0

noJiokeHusi nepekjawvareass P (1 wam 2) unTepdepoMerpa WHTeHCHBHOCTEH. &, a7,

MOCTYNaeT Ha JeTeKTop wm Ay
Al 2 bl, b2 - BXO/JHBbIE NMYYKH CBeTa; 91 7| 92-

®oToH b mocTynaer Ha nerekTop B.
¢a3bl 3aepiKKH CBETOBBIX MY4YKOB a M D —

BBIXOJHbIC ITYYKH CBE€TA.

HpI/I COXpPAaHCHUHN IPHUHIHUIIA MPUINHHOCTH M KIACCUUYCCKHX HpeI[CTaBJ'IeHI/Iﬁ 0 BpPEMCHHU
pe3yNbTaThl JKCIEPUMEHTOB IO KBAHTOBBIM KOPPENSALHUSM MOTYT OBITh HMHTEPIPETUPOBAHBI
CJIEIYIOLIMMU CITOCOOaMH.

1) OTka3oM OT BO3MOXKHOCTU HAJEJICHUS KBAaHTOBBIX OOBEKTOB allPHOPHBIMU CBOHCTBAMU
(((KOHGHF&FGHCK&?[ I/IHTCpHpCTaHI/ISI))), B YaCTHOCTHU COBMCCTHBIMU BEPOATHOCTAMU.

2) BBegeHreM HEM3BECTHBIX «CBEPXCBETOBBIX)» CUJI, ACUCTBYIOMIMX B (U3NYECKOM BaKyyMe
MCKAY KBAHTOBBIMU 00BEKTAMU.

3aMeTuM, 4YTO TepBasi MHTEPIpPETalus HE COTJIacyeTcs C MPUBEIEHHBIM BBIINIE TPETHUM
CBOMCTBOM KBAHTOBBIX KOpPpESLMN: pa3INYHble [JIMHBI ONTHYECKUX IIyTEH, MPOXOJUMBIX
KOppeIpyeMbIMU KBAaHTOBBIMH O0OBEKTaMH J0 U3MEpeHHsl. B 3TOM ciiydae KBaHTOBBIE KOPPEISIIUU
UMEIOT MECTO, KOTJIa OJJMH OOBEKT MOCTYIMAEeT Ha JETEKTOp, a APYrod emeé He JOCTHUT JETEKTOpA.
Ecnu cnenoBaTh KOMEHTareHCKOW WHTEPIPETAIMH, TO KBAHTOBBIE KOPPENAIMH B STOM CIy4yae
HUMCIOT MECTO MCEXKAY ACTCKTUPYEMBIM KBAaHTOBBIM 00BEKTOM H TEM, 4YTO emé HC CYIICCTBYCT.
Bropast unTepnperalys — BBeICHHE «CBEPXCBETOBBIX) CHII - MPOTUBOPEUUT TEOPUU OTHOCUTEITBHOCTH,
COTJIACHO KOTOPOI CKOPOCTH TIepeiaull SHEPTUH (CHTHAJIA) HE MOYKET MPEBBIIIATH CKOPOCTH CBETA.

B nanHOIi cTaThe MOKa3aHO, 4YTO, €COM (PU3NYECKUU BakyyM oO0JajaeT CBOWCTBaMH
CBEPXTEKYUYETO 3He-B, TO KBAHTOBbIE KOpPPENALMU MEXKIYy KBAaHTOBBIMU OOBEKTaMH MOTYT
OCYIIECTBISATHCS CHUHOBBIMH TOKAMH, BO3HHUKAIOIMIMMH MEXAY CHHHOBBIMH CTPYKTypamu,
06p330BaHHI)IMI/I BUPTYaAJIbHBIMH YaCTHULIAMU, CO3/JaBACMbIMH B (1)H3PI‘—ICCKOM BAKYYM€ KBAHTOBBIMU
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oObekTamMu. CBOMCTBA 3THUX CIHMHOBBIX TOKOB AHAJIOTMYHBI CBOMCTBAM CBEPXTEKYUHX CIIMHOBBIX
TOKOB, BOSHUKAIOIINX MEX]ly CIIMHOBBIMU CTPYKTYPaMHU B CBEPXTEKYUYEM 3He-B.

JomycTuMOCTh HazeneHus (PU3NUECKOr0 BaKyymMa CBOWCTBAMH CBEPXTEKYYETrO He-B
000CHOBBIBAETCS BO MHOTHX paboTax. CBEpXTeKy4yHe CBOMCTBA (PU3NUECKOTO BaKyyMa OOBSCHSIOT
0e3A1CCUIaTUBHOE JIBIKEHUE HEOECHBIX TN B KOCMOCE, a TaK)Ke aHaJOTHI0 MEXAY HEKOTOPBIMU
CBOMCTBAMH CBEPXTEKYUYEro He-B u IpaBUTAIllMOHHBIMU CBOiicTBaMH TmpocTpaHcTtBa [7-10].
Hapnenenue ¢usnueckoro BakyymMa CBONCTBAMHU CBEPXTEKYYEro *He-B mosBousier ommcarh
HEKOTOpPBIE CBOWCTBA CBEPXMPOBOMHUKOB [11], mdeiicTBHEe CBEpXMaNbIX 103 OWOJOTHYECKU

AKTUBHBIX BEIECTB M HU3KOMHTEHCUBHBIX (PU3NYECKUX (PAKTOPOB HA OMoornyeckue 00beKTHI [12-
17].

CBolicTBa CBEePXTEKY4ero CHMHOBOI'0 TOKA B CBEPXTeKYy4eM *He-B

CepxTexkyuuit ®He-B cocTouT M3 aTOMOB, HMEIOLIMX CIIHH. YTIBI OpHUEHTALUHA CIIMHA
OTHOCHUTEJIBHO BbIICJICHHBIX HampaBieHui: yroa ((pasza) mpeueccuu U yroj HyTalMM ONpPEEIIsIOT
CIMHOBYIO 4YacTb IlapaMeTpa Imopsiika B cBepxTekydeM ~He-B. CymectBytoT npoueccsl,
BbIpAaBHUBAIOIIME 3HAYCHHE CIIMHOBOW YacTHU IapameTpa Hopsijika BO BCEM 00BEME KHUJKOCTH, —
cBepxTekyune cnuHOBbie TOKM [18-20]. TeopeTuueckn CBEpPXTEKy4HME CHHHOBBIC TOKH
0€31MCCUIIaTUBHBI U HE 3aBUCST OT PACCTOSHUS.

PaccMoTpuM 1Be 0051aCTH B CBEPXTEKYUYEM *He-B, B KOTOPBIX IPOUCXOAUT OJHOPOIHAS

Tpelieccrs CIIMHOB aTOMOB “He, TaKk Ha3bIBAEMBIC OJHOPOIHO IPEIECCHPYIOIIHe 1oMeHbl», Ol
u OIl/]l,, ¢ 4acToTaMH IpPELEeCCUH COOTBETCTBEHHO () M (9, yIJaMHU NPELEecCHd o) U Ay,
yriamud Hytanuu [, u fp, cimHamu S u sHeprusimu U; m U, (puc. 3). Ilpm mamsix yriax
Hyrauu Uq u U, .onpenenstorcs Kak:
Up=3Say, Uy =3Sa;. &)
YacTtoTsl @] ¥ 9 HampasieHbl BAONb ocH Z. [Ipu [ = > 3aBUCHMOCTH CBEPXTEKy4ero

CIIMHOBOTO TOKa J{_j, BO3HHUKAIOUIETO MEXIy O3TUMH OOJIACTAMH, OT pa3sHOCTH o —Qp C
onpeaenéHHON TOUHOCTBIO MOXKET OBITh Mpe/icTaBiIeHa JTUHEHHON (QyHKIUEH:

o =k(a-a,), (3)
O OIlil

Puc. 3. CnunoBbIe CTPYKTYPbI OHﬂl H OHﬂZ (Dl H (1)2 - YaCTOoThl NpeuecCuu; (Zl u az - yribl

npeneccuu; 'Bl H ﬂz - YIJibl HyTAllUU S - CIIMH; J1.0. - IUHUSA OTC‘léTa; 1-2 . CBerTeKy‘ll/lﬁ CIIMHOBBII TOK.

VTIIBI IpEelecCuu ¢4 U Oy CBSA3AHBI C YACTOTAMHM MPENECCHU (COOTBETCTBEHHO: M1 H (9 ),
IpH yCIOBUU HE3aBUCUMOCTH 4acTOT OT BpeMEHH {, CIEeIyIOIMMHI COOTHOIIECHUAMU:
alza)lt+a10, azza)2t+ag, 4)
rie alo U ag - 3HaUeHHs yrioB npeneccuu coorsercrsenno Oy u OIl/l, npu t=0. Eciu
CBEPXTEKY4YMil CIIMHOBBIM TOK Ji_» MPHBOMUT K W3MEHEHUIO YIJIOB NPELECCHU ¢y U Op (3TH

u3MeHeHus: 0003HauuM Kak Aoq U Aap), TO B COOTBETCTBUU C ypaBHEHUSMU (4) IPOUCXOAUT
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M3MEHEHHE 4acToT mpereccuu (coorBeTcTBeHHO Ha Aw; and Awp). CornacHo (2) n3MeHeHue

snepruu Oll/l} u OII/], (coorBercTBeHHO AU1 u AU, ) ompenensercs Kak:

AU =S-Aay, AUy =S-Awy . (%)
Tak Kak B CBEPXTEKyd4eM *He-B CIIPaBEUIMB 3aKOH COXPAHECHUS DHEPIUU, & CBEPXTEKYUUH
CIIMHOBBIH TOK sBJsSIETCS O€3MCCUIIAaTUBHBIM IIPOLIECCOM, B pPe3yibTaTe BbIPABHUBAHUS
COOTBETCTBYIOIIMX XapaKTEPUCTUK B3aUMOACUCTBYIOLINX CIIMHOBBIX CTPYKTYP HMEET MECTO:

AU; =-AU,. (6)
Torna cornacuo (4)-(6):
Awy =-Awn, Aog =—Aay. (7)

B3auMopeiicTBrue Mex 1y cnuHOBbIMEU cTpykTypamu B CDB Hanbonee 3¢ hekTUBHO, TO €CTh
IIPOUCXOJUT  BBIPABHUBAHUE COOTBETCTBYIOIMX YyIVIOB IMPELECCMM M  YIJIOB  HYyTallUH
B3aMMO/ICHCTBYIOIINX CIIMHOBBIX CTPYKTYp, €CIIM Pa3HOCTh MEXAY MX 4acTOTaMH Mpeueccuu Ao
yaoBieTBopsier ycnosuro [11]:

Ao —0. (8)

XapakTepucTHKH BOJTHOBOH (PYHKIIUM KBAHTOBOI'0 00bEeKTa

CornacHo mocTynaTaM KBAaHTOBOM MEXaHMKM KBAaHTOBbIE OOBEKTHI (BKJIIOYas (POTOH)
CO3JIAIOT B (PM3NYECKOM BaKyyMe BHPTyalbHbIe YacTHIbl. CIIMH BUPTYaJIbHBIX YaCTHII HMEET TaKHe
K€ XapaKTePUCTUKH, KaK U CIHH peabHbIX YAaCTHULl. JTO 03HAYaeT, YTO CIIUH BUPTYAJIbHBIX YACTHUIL
HE UMEET ONpPEJIeIEHHOIO HalpaBieHUs! B IPOCTPAHCTBE M BEJIIMYMHA €T0, KaK U CIIMHA PEaJbHBIX
YacTHll, paBHA BEIMYMHE MPOEKLHU CIUHA HA BBIJACICHHOE HAlpaBJIEHUE, YTO MO3BOJIAET BBECTH
MIPELIECCUOHHOE JIBUYKEHUE CIMHA OTHOCHUTENIBHO BBIJIEJICHHOIO HAIlpaBJICHHUsS B IPOCTPAHCTBE.
Takum 00pa3oMm, KBaHTOBBIM O00BEKT c034aéT B (U3MYECKOM BaKyyMe€ CHHUHOBYIO CTPYKTYDY,

KOTOPYHO MOXHO XapaKTCpU30BaTb CYMMAPHBIM CIIMHOM SS’ yriiaMmu npeuecCuu U HyTalluu,

4acTOTOH Tpeneccun @g. llpm ManbIX yriaax MHpeleccMM 3Heprus Takoh CTpyKTypsl Ug

OIIPEAEIISAETCS BBIPAXKCHUEM:

OKCIIepUMEHTAIbHO J0KazaHo [21], 4Tro mapa BUPTyaJdbHBIX 4YacTul], OOpa3oBaHHas
(OTOHOM B PU3NYECKOM BaKyyMe, KOHBEPTUPYETCS B apy peaibHbIX YaCTHI] (31EKTPOH-TIO3UTPOH,
MPOTOH-aHTUIIPOTOH, W T.JA.), €Clu 3Heprust (oToHa Uph paBHa CYMMAapHOM DSHEpPrHHM 3THX

PCAIBbHBIX YaCTHULI. 910 0O3Ha4acT, 4YTO 06paSOBaHI/Ie q)OTOHOM Iapbel BUPTYAJIBbHBIX YaCTUIL
IMPOUCXOOUT oe3 IIOTEPHU DHEPIrUH, U BHIIIOJIHACTCS PABECHCTBO!

(Us) gy =Ypn- (10)

rae (Ug) oh - PHEPIH 1APbl BUPTYAIbHEIX YaCTHIL, 006pa30BaHHOM (HOTOHOM B (PH3HMIECKOM
BaKyyme. JTa napa umeer cruH, (Sg) oh’ paBHBI 71
(Ss)pn =7 (11)
Conocrapnsist ypapuenus (9)-(11) ¢ n3BecTHBIM cooTHOmIEHHEM Mesky dHeprueit U o, 1

4acToToii pOTOHA Wph , U gy =iy , momydaem:

OTtMeTuM, 9TO YyacToTa (POTOHA SBIISETCA U YACTOTON €ro BOJTHOBOM (PYHKITHH.
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Jomnyctum, uro ypaBHeHue, aHajoruuHoe (10), cmpaBeniauBo AJisi dHEPIUU Ugq 1106010
KBaHTOBOTO OOBEKTA!
(Us)y =Yq. (13)
rae (Us)q - DHEpPrus CHHHOBOW CTPYKTYpBI, CO3/1aBa€MON KBAaHTOBBIM OOBEKTOM B

(bl/ISI/ILIeCKOM BaKyyMc€. CornacHo KBaHTOBOU TEOpHHU, DJICKTPHUYCCKHC BSaHMOHeﬁCTBHH
OJICKTPHUYCCKU  3aps’KCHHBIX  PCAJIbHBIX YaCTULl MNCPCAArOTCA BUPTYAJIbHBIMU  YaCTUILAMU,

o0pa3yoIUMU BUPTyalbHble (POTOHBL. DTO O3HAuYaeT, YTO, IO KpailHel mepe, AJs CIIMHA (SS )q

CIIMHOBBIX CTPYKTYP, CO3/1aBAEMBIX JICKTPUUECKU 3aPsHKEHHBIMH YacTUIIAMH, CIIPABEJIUBO;
(Ss) q= h. (14)
Comnocrasisisi ypasHenus (9) u (13)-(14) ¢ u3BeCTHBIM COOTHOIICHUEM MEX 1y SHeprueit U q
U 4acToToi BONHOBOH (ynkuumed Illpénunrepa kBaHTtoBOro ob0wekra [21] g : Ug =hagp,

oay4JacM:
(@5)q = @sn- (15)

Takum o6pa3zom, cormacHo ypaBHeHusM (12) u (15), uwacrora BOJHOBOW (DyHKIUH
KBaHTOBOTO 00OBekTa (it (oTOHA — 3TO YacToTa (POTOHA, a JUIS YACTHI], UMEIOIIUX MAacCy, — 3TO
yactora BOJHOBOH QyHkuuu Illpéaunrepa) paBHa dYacToTe TpEIECCHU CIMHA B CIIHMHOBOU
CTPYKType, CO3/1aBaéMON KBAHTOBBEIM OOBEKTOM B (DM3MYECKOM BaKyyMme, MMCIOIIEM CBOWCTBA
CBEPXTEKYyUYEero *He-B.

CpaBHeHHMe CBOWCTB KBAHTOBBIX KOppeJsilMid M CBePXTEKy4Yero CIHHOBOIO TOKa B
CBEPXTEKy4YeM ‘He-B

Ecin cBolicTBa CHHMHOBBIX TOKOB, BO3HMKAIOIIMX MEXKIY CIMHOBBIMH CTPYKTYypaMu,
COCTaBJICHHBIMU U3 BUPTYaJIbHBIX YaCTHUL], AHAJIOTUYHBI CBOMCTBAM CBEPXTEKYUYETO CIIMHOBOIO TOKA
B CBEPXTEKy4YeM He-B, 10 IIEpEYMCIICHHbBIE BO BBeneHMM CBOMCTBA KBAHTOBBIX KOPpEISALUN
MOKHO OOBACHUTb, 0a3MpYsACh Ha CBOICTBAaX CBEPXTEKYYMX CIHHOBBIX TOKOB, BO3HHKAOLIUX
MEXKy CIIMHOBBIMU CTPYKTYPaMHU B CBEPXTEKYy4EM He-B.

1) CaepxTekyuMe CHMHOBbIE TOKM MOTYT BO3HHUKATh MEXAY JIOOBIMH CIIMHOBBIMU
CTPYKTypaMU HE3aBUCUMO OT pACCTOSIHMSI MEXKJIYy HHUMH, 4YTO OOBSCHSET IEepPBOE CBOMCTBO
KBaHTOBBIX KOPPEJSILMI: He3a6UCUMOCb OM PACCIOSHUA.

2) CBepxTeKyuHWe CIHHOBBIE TOKH MOTYT BO3HUKATh MEXAY JIOOBIMH CHHUHOBBIMHU
CTPYKTYpaMH HE3aBUCHMO OT MX Pa3MEpOB M XapaKTEPUCTHUK (TIPH HAJMYUHU PA3HULIBI B 3HAYCHUAX
ATUX XapakTepUCTHK). CleoBaTeIbHO, CBEPXTEKY4YHE CIIMHOBBIE TOKHM MOTYT BO3HHMKAThb MEXKIY
CIMHOBBIMU CTPYKTYpaMH, 0Opa30BaHHBIMM JHOOBIMM KBAaHTOBBIMH OOBEKTaMH, MMEIOLUIMMH KaK
HyJIeBYyIO (Hampumep, GOTOH), TaK U HEHYJEBYIO MACCy MOKOS. DTO OOBACHIET BTOPOE CBOMCTBO
KBAHTOBBIX ~ KOPpEJSILUI:  K8aHmMoOGvle  KOppenAyuu  OCYWeCcmenaiomcs —mexcoy  o0biMu
K8AHMOBbLIMU 00bEKMaMu KaxK ¢ Hy1e6ouU, mak U ¢ HeHY1e80U MACCOU NOKOS.

3) CBepxTeKkyuue CIHMHOBBIE TOKH SIBIISIOTCS O€3JMCCUIIATHBHBIM MPOIECCOM, M 3TO
OOBSICHSIET TPEThE CBOMCTBO KBAHTOBBIX KOPPENSILIUIA: K8AHMOBbIE KOPPENAYUU OCYULeCMBIAIOMCH
be3 nomepu sHepauu.

4) CornacHo (8) 3¢(hHEeKTUBHOCTh CBEPXTEKYYHMX CIHHOBBIX TOKOB MaKCHUMajbHa, €CIH
B3alMO/JICHCTBYIOIME CIUHOBBIE CTPYKTYpPhl UMEIOT OJMHAKOBBIE IO BEJIMYMHE W HalpPaBICHUIO
yacToThl npeneccuu. Ilpunumas Bo BHuManue (12) u (15), 3T0 ycioBue 0OBACHAET 4YETBEPTOE
CBOWCTBO KBAHTOBBIX KOPPEJLMNA: KEAHMOBble KOPPENAYUU MO2YM OCYUWECMENAMbCA MeHCoy
Gomonamu 00UHAKOBOU YACTNOMbl, HO UCNYUJEHHbIMU PAZHBIMU UCTOYHUKAMU.

5) CBepXTeKy4ynMil CIHUHOBBI TOK BO3HHMKAET MEXAY CIMHOBBIMH CTPYKTYpaMH IpH
HaJIMYUU TPAJMEHTOB B 3HAYCHUSIX XapaKTEPUCTHK MPELECCUU CIUHOB 3THUX CTPYKTYp, U OH HE
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3aBUCHUT OT TOTO, MOJABEPralOTCs JU CIIHMHOBBIE CTPYKTYPhI B 3TO BPEMsI BHEITHEMY BO3ACHCTBUIO.
DTO onpeessieT MATOEe CBOMCTBO KBAHTOBBIX KOPPEISILIUI: K8AHMOBble KOPPENAYUU UMEIOn MeCmOo
mexncoy homoHamu He MoabKO 8 MOMEHM UX OOHOBPEMEHHOU PecUCPAYUU.

JlelicTBME CBEpPXTEKYUYMX CIIMHOBBIX TOKOB HAaNpaBJIC€HO HA BbIPAaBHUBAaHHE 3HAYCHUU
XapaKTEPUCTHK CIHHOBBIX CTPYKTYP, MEXAy KOTOPHIMH OHHM BO3HHMKaioT. PaBenctBa (6)-(7)
MOKA3bIBAIOT, YTO M3MEHEHHUS B 3HAYCHHUAX HJCHTUYHBIX XapaKTEPUCTHK B3aUMOJCHCTBYIOIIUX
CTPYKTYpP — DHEPTHH, YacTOThI MpereccuH, ¢Ga3bl MPEHEeCCHH — OJMHAKOBHI IO BEIUYHHE, HO
MIPOTUBOMOJOXKHBI TI0 3HaKy. JTO CBOMCTBO OOBsICHsET cooTHomieHue (1) — m3meHenue das (u
YaCTOTHI) CBETOBBIX BOJIH MPHU JBYX(POTOHHON MHTEP(PEPEHIIHH.

Ilpumeuanue. XapakTtep  pacHpoCTpaHEHHUsS]  CBEPXTEKYYEro CIIMHOBOTO  TOKa
MPUHLUIIMAIBHO OTJIMYAETCS OT XapaKTepa paclpOCTPaHEHHUS CBETA.

Tak kak ¢GOTOH c03MaéT B (DU3MYECKOM BaKyyMe TMapy BHUPTYaIbHBIX YacCTHIl, TO €CTh
CIIMHOBYIO CTPYKTYpPY, ABM)KCHHE (POTOHA COMPOBOKIACTCS MPOILIECCOM CO3JaHMs B (DU3MUECKOM
BaKyyM€ CIHMHOBBIX CTPYKTyp. Tak Kak BHPTyaJbHBIC YACTHIIBI 00JIaal0T MAacCOM, JBH)KCHHE
(doToHA SBISETCS MPOIECCOM W B TPABUTALMOHHOM IIOJIe, W, CIIEJJOBATEIbHO, €ro CKOPOCTh
ONpPEACISIETCS CBOMCTBAMHU TPABUTALIMOHHOTO TIOJS. AHAJOTMYHBIM BBIBOJ MOXHO CHEJIATh
OTHOCUTEIIbHO MAaKCHUMaJIbHOM CKOPOCTH JIFOOOTO KBAHTOBOT'O OOBEKTA, MMEIOIIETO0 HEHYJIEBYIO
Maccy MOKOf, TaK Kak J00OW KBAHTOBBIM OOBEKT MPHU JIBUKEHHUH OTHOCHUTEIHHO (DHU3MUECKOTO
BaKyyMa CO3/1a€T B HEM BUPTYaIbHBIC YACTHUIIbI, TO €CTh CHUHOBBIE CTPYKTYPHI.

CBepXTeKyuuil CIMHOBBIM TOK BO3HHUKAET MEKJY CIIMHOBBIMH CTPYKTYpaMH, a caM MX He
MIPOU3BOJUT, TO €CTh CBEPXTEKYUMU CIIMHOBBIA TOK HE COMPOBOXIACTCS BOSHUKHOBEHHEM MAaCCHI
(He oOnamaeT WHEPIMOHHBIMH CBOMCTBAMH) U, CIJIEIOBATEIbHO, HE SBISETCS IPOIECCOM B
IPaBUTAIMOHHOM Moyie. TakuMm 00pa3oM, CKOPOCTh CBEPXTEKYYEero CIIUMHOBOI'O TOKA MOXKET OBITh
m000i MO OTHOUICHWIO K TPAaBUTALIMOHHOMY IOJI0 M MOXET MPEBHIIIAaTh CKOPOCTh CBETa B

BaKyyMe.

3akja04yeHue

I. KBaHTOBBIE KOppeNAlMHM MEXKIy KBAaHTOBHIMH OOBEKTaMH MOTYT OCYIIECTBIATHCS
CBEpXTEKYYHMHU CIUHOBBIMH TOKaMH, BO3HHMKAIOIIUMH MEXJIy CIMHOBBIMH CTPYKTYPaMH,
CO3/IaBaeMbIMH KBAaHTOBBIMH OOBEKTaMH B (PU3NUECKOM BakyyMme. CBOHCTBA ITHX CBEPXTEKYUHX
CIMHOBBIX TOKOB aHAJIOTWYHBI CBOMCTBAM CBEPXTEKYUMX CIHHHOBBIX TOKOB, BOZHUKAIOLIMX MEXKIY
CIIMHOBBIMU CTPYKTYPaMHU B CBEPXTEKYUYEM 3He-B.

Il. CBepxTekyune CIUHOBbIE TOKM MOTYT BO3HHKAaThb MEXJIY CIHHUHOBBIMU CTPYKTYpaMH,
CO3/1aBaeMbIMH KBAaHTOBBIMH OOBEKTaMH JIFOOOTO THUIMA, KaK MMEIOIUMH Maccy IOKOsI, TaK U He
umeromuMu. CrenoBareiabHO, BO3MOXKHBI KBAaHTOBBIE KOPPENSILIUU, TO €CTh HEJIEKTPOMAarHUTHOE
B3anMoJIeiicTBHE ()OTOHA C KBAHTOBBIMH OOBEKTaMH, IMEIOIIIUMH MAacCy TTOKOSI.

I1l. D¢pdexTuBHOCTH B3aMMOJAEHCTBHSI KBAaHTOBBIX OOBEKTOB IOCPEACTBOM CBEPXTEKYUHX
CIIMHOBBIX TOKOB MAaKCHMalbHAa, €CIIM YacCTOThI TNPEIECCHH CIUHOB B CHHHOBBIX CTPYKTYpax,
CO3/1aBaeMbIX B3aMMOJEHCTBYIOUIMMU OOBEKTaMH B (U3NYECKOM BaKyyMe, OJMHAKOBBI IO
BEIMYMHE ¥ HampaBieHWI0. Tak Kak dYacToTa NpEHECCHH CIMHAa B CIUHOBOH CTPYKTYpE,
CO3/1aBaeéMOIl KBaHTOBBIM OOBEKTOM B (DU3MUYECKOM BaKyyMe, paBHA 4acTOTE BOJHOBOW (DyHKIMH
KBaHTOBOTO 00beKTa, YycioBue dS(PPEKTUBHOCTH B3aWMOJAEWUCTBHUS KBAaHTOBBIX OOBEKTOB
COIJIaCyeTCsl C YCIIOBHEM KOpPpPENSIUM KBAHTOBBIX OOBEKTOB: ONUCAHWE MX OJHOM BOJIHOBOM
byHKIHEH.

IV. CkopocTb CBEpXTEKydero CIIMHOBOIO TOKa KaK OE3BIHEPLMOHHOTO MpOIecca MOXKET
MIPEBHIIIATH CKOPOCTH CBETA B BaKyyMe.

V. CBepxTeKy4Mil CHUHOBBIH TOK, BO3HUKAIONIMA MEXIy CHHHOBBIMH CTPYKTypamH,
CO3/IaBaeMbIMH KBAaHTOBBIMH OOBEKTaMH B (PH3MYECKOM BaKyyMe, paclpocTpaHsercss B Oolee
«TOHKOW» cpejie, 4eM MOJIeKyJspHas — B (U3MYECKOM BaKyyMe€ — M, CIIeJ0BaTeIbHO, HE
IKPAHUPYETCS MOJIEKYJISIPHBIMH BEIIECTBAMH.
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QUANTUM CORRELATIONS - THE NON-ELECTROMAGNETIC INTERACTION
BETWEEN QUANTUM ENTITIES. SPIN SUPERCURRENTS

Liudmila Boldyreva
The State University of Management (Moscow)
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The main properties of quantum correlations are as follows: they do not depend on the distance, do not consume energy,
take place for quantum entities both with zero and with nonzero rest mass, take place in the physical vacuum, that is, it
is not necessary for the quantum entities to be detected simultaneously. A physical process is discussed which is
responsible for quantum correlations in such macrosystem as superfluid *He-B. An analogy is shown between the
properties of spin supercurrents in superfluid *He-B and the above properties of quantum correlations for quantum
entities. In contrast with light, spin supercurrent is not accompanied by the birth of a mass (that is, it does not have
inertial properties) and therefore it is not a process in a gravitational field. Thus the speed of spin supercurrent may have
any magnitude relative to the gravitational field and may exceed the speed of light in vacuum.
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KPYTWJIbHBIE MHIUKATOPBI 1 ®EHOMEH I'PABUTALTMOHHOI'O JINH3MMPOBAHWA
BEHEPOMU I10JI1 BUXPEBOI'O U3JIVUHEHWA COJIHIA
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Ousnueckuii G-t CIIOIY
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PaccMOTpeHBI OCHOBHBIE BEXH (IKCIIEPMMEHTHI) B XOJEC Pa3sBUTHS HCCIENOBaHMN BUXpeBoro mamydenus ConHna B
Poccun ¢ moMoOIIpI0 KPYyTHIIBHBIX MHIMKATOPOB OJHOTO M TOTO ke Tuma. IlocmenHui 3KCIIEpUMEHT - ¢ KPYTHIBHBIM
napukaropoM A.@. Ilyraga — moctaBui TOUKy B HMpOOJIEME CYIIECTBOBAHUS COJHEYHOTO NMPOHMKAIOIIETO CIHMPAIBHO
BuxpeBoro wm3nyderus (CBU). 3axmountensHblM MoMeHTOM B mpoOmeme CBU  oxaszamcss 3KCIepuMEHT
conpoBoXKIeHHsT KpyTuinbHEIMH nHAnKatopamu (KW) tpamsura Benepsr mo aucky Comrna 6 mrons 2012 r. Brepseie
9KCIEPUMCHTAIBHO YCTAaHOBJICHO SIBJICHUE TPaBUTALMOHHOTO JTUH3MpoBaHUs Berepoit B “mywdax” CBU. Ompenenena
cpennsis ckopocts CBU: 2128 xm/c.

BBenenne

DKcliepuMEHTAbHBIE HCCIEN0OBaHUs (U3MYECKHX TIOJNeH C TIOMOIIBIO KPYTHIBHBIX
MHAMKATOpoB, Hadatele eumie B XIX Beke [1], mpuBenu, kak Moka3aHo B HacToslled paboTe, K
HUCTOPUYECKH BAXXHOMY BBIBOJly O CYIIECTBOBAaHHU MATOrO (PYHAAMEHTAJIbHOTO CHUJIOBOIO
MHOT'OKOMIIOHEHTHOT'O MOJIs CHELU(PUUECKON MPUPOBI - MOJS CIHUPAIBLHO BUXPEBOIO M3IIyYCHHMS,
IJIaBHBIM MCTOYHUKOM KBAHTOB KOTOPOI'O SIBJISIETCS TEPMOSIEpPHBbI peakTop B ueHTpe CousHua.
@OyHIaMEHTaIBHOCTh ITOr0 MOJIA (M3JIydeHHs) NMPOUCTEKAeT U3 TOro, YTO TIeHepalus HATOro
M3JyYEeHHUsI COMPOBOXKAAET M BCE Apyrue HeoOpaTumele (puzndeckue [2] u XMMHYECKHE MPOIECCHI
Ha 3emJle, HauMHAas C PAcChIIaHUS CJIEKABILErOCsA IMEeCKAa MU COCIUHEHUS IBYX PEAKTHBOB, N0
peakiuii XOJOJHOTO HyKJeocuHTe3a. llporecc ‘“ropsiuero” HyKJICOCHMHTE3a JIOKAJTM30BaH Ha
ConHue M sBISETCS CaMbIM MOIIHBIM HEOOPAaTUMBIM IIPOLIECCOM U, CII€OBATENIbHO, CaMbIM
MOILHBIM UCTOYHHUKOM IISITOTO - CHUPAIbHO BUXPEBOIo u3nyyeHus: B COIHEYHON CUCTEME.

Kak nHamm ycranoBieHo [3], ConHue sBiIsge€Tcs MHOTOKOMIIOHEHTHBIM H3IydaTelleM
BHUXPEBOI'O IOJIS: HA HACTOSILEM JTarne Mbl uiaeHTHQuuupoBasn Ha CoNHIE MATh BTOPHUYHBIX
UCTOYHHUKOB — IMATh PA3HOIO BHJA CHCTEM KBAHTOBAHUS CIEHU(PHUUHBIX MOJEH COIHEYHOIo
cnupanbHO BuXxpeBoro usnydeHus (CCBU). B cBs3u ¢ TeM, UTO KBAaHThI CIIHUPAIbHO BUXPEBOTO
U3IY4YEeHUs1 HE HECYyT 3apsja, OHO 00JiafaeT BBICOKOM MPOHUKAIOIIEH CIIOCOOHOCTBHIO U 3aOIHSET
MIPOCTPAHCTBO U BELIECTBO, OKPYXKAIOLIee KaxAbli TepMOSAEpHbIM UCTOYHUK. OTCIOAa BBITEKAET,
YTO B KaXJOW TOYKE IPOCTPAHCTBA OIJHOBPEMEHHO JEHCTBYIOT, IO KpalHEHW Mepe, NATh
cnenuduunbix nosieit CCBU.

OnHako, B CBSi3U € TeM, 4YTo Ouocdepa Oa3upyercss Ha MOBEPXHOCTH 3EMIIH, CIEIyeT
MpUHMMATh BO BHMMAaHHE, KpOME€ BKJIaJa BapUallMil COJHEYHOW BUXPEBOIl aKTMBHOCTH, €UIe U
VU3MEHEHHUS U3ITy4EHUH NEPBUYHBIX U BTOPUYHBIX UCTOYHUKOB, PACIIONOKEHHBIX B HEAPAX 3EMIIH.
W3 pabor Ilenbhepa, Kpykca, Msbimkuna u pspa apyrux [1], a Takke aHanu3a MOCICTHHUX
pe3yIbTaTOB MOHHUTOPUHI'A W3MEHYMBOCTH BHXPEBBIX OTOKOB BBISICHUIOCH [4], YTO MOTOKH U3
3eMHBIX HeIp (B TOUYKE MPOBENEHUS MOHHUTOPHHIA) MPEBBIMIAIOT MOBEPXHOCTHYIO IJIOTHOCTb
CCBMU Ha 1-2 nopsiaka. Takum 06pa3oM, CTAHOBUTCS OYEBUIHBIM, YTO MBI CYILIECTBYEM B YCIOBHSIX
MIOCTOSIHHO BO300HOBJISIONICHCS BUXPEBOM cpeabl, 00Jajamomeid B psle CilIydaeB KECTKUMU
paZAvalliOHHO-BOJIHOBBIMM XapaKTEpUCTUKaMU. Kpome TOro, BBIICHWIOCH, YTO NPU IOCTOSSHHOM
ob0nyyenun 3emuin norokamu CCBU, B HUX YacTO HPHUCYTCTBYET CTPOTrO KOJJTUMUPOBaHHAas
KOMIIOHEHTa, KOTOpas IpeTepreBaeT IpeJoMIeHUEe B JKUIKOW 000JI0YKEe 3EeMHOro sapa u
¢boxycupyercs Ha HOUHOM MOBEPXHOCTH 3emin. Jlpyras yacTh MPOXOJAILIEro Yepe3 3eMIIto MOToKa
Yy4JacTBYET B IIPOLIECCAX PACCESIHUS HA HEOJHOPOIHOCTSX CI0EB 3€MHOM KOPbl M1 MaHTHH, a TAKXKE B
mpoueccax OTpaXeHHsI Ha BHYTPEHHHMX IOBEPXHOCTSAX C(HEpPHUUECKUX CIIOEB 3EMHBIX HEp.
BenenctBue BO3HMKHOBEHHST B 3aMKHYTOW  CEpUYECKON MOJNOCTH Teouja MHOXKECTBA
MHOTOKPAaTHBIX OTPaKEHUH MPOUCXOAUT 3aJEpKKa MO BPEMEHH M PE30HAHCHOE HAKOILJICHHUE
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SHEPruu B psAe YacTOTHbIX JuanazoHoB CBU, 4To MoOXXeT NPUBOAUTH K CHEHUPUUHOMY
CTPYKTYPUPOBAHUIO NUHAMHUKU MOTOKOB CBU, BhIXOIsAIIMX HA 36MHYIO MMOBEPXHOCTb, HAIpUMeEp,
4yepe3 KOPEHHBIE 3aJIeKN N3BECTHAKOBBIX TTOpo (“KpyrH Ha MOJsix’’).

Pe3ynbTarhl KIIIOUEBBIX UCCIIEAOBAHUI MO KPYTUIBHBIM MHIUKATOpPAM IMOKa3alld, YTO MYTh
YCOBEpIICHCTBOBAHUS M Pa3BUTHS WHCTPYMEHTAJIbHOM 0a3bl 3TOT0 Ba)XHOTO HAmpaBiICHUS B
n3ydeHnn (pusmdeckux moiied pactsnyncs Ha 110 ser, a Topwm ero B Poccum ynwmmis ydeHbie-
sHTYy3uacThl ¥ moaBwKHUKK: H.IT. Mermkun, H.A. Ko3sipes, A.®. ITyrau (asTop KU-II).

00 ocHOBOMOJIATAIOIIUX HAOIIOEHUSAX ¢ HHAHUKATOPAMH KPY4YeHUs
IlepBblii 3TAN HATIPABJICHUA

B Poccum mepBeIM  mpodeccHOHANBHBIM — HCClIeOBaTeNeM  (PU3UYECKUX  IOJIeH
“neonpenencHHor npupoabl” ctan npodeccop H.IT. MemmkuH, pykoBoauBmmii B nepuoa 1894-
1906 rr. nay4yHoit paboToii B Mereoposormueckoir obcepBaropun HoBo-Anekcanapuiickoi
akagemuu (6im3 Bapmasel). [locTpoeHHbIE MM KpPYTHJIBHBIE pPagMOMETphl ObUIM HACTOJBKO
YYBCTBUTEJIbHBI, YTO PETUCTPUPOBATIN U3MEHEHUS] MHTEHCUBHOCTH BUXPEBOTO IOJISI B pacCessHHOM
panuanuu aHeBHoro Heba. CienyeT 3aMeTHTh, YTO PAaAMOMETPbl (PYHKIIMOHUPOBAIN B 3aKPHITOM
IIOMEILIEHUU U B 3aMKHYTBIX 00beMax, TaKk YTO Iepejady yrJIoBOrO MOMEHTa IOJIBECHOHN cucTeMe
panguoMerpa (TOHYAMIIMM CIIOJSHOM JHMCK, IMOABELICHHbI Ha OuUIApHONH cucTeMe JBYX
KOKOHHBIX HHUTEH) MOT OCYIIECTBJISTH TOJBKO HEKHH HEW3BeCTHBIM moiyieBoil ¢axtop (HIID),
NEPEeHOCAIMA DBHEPrul0 W MOMEHT ummyiabca. OueBuano, urto HIID obGnaman BbeIcOKOH
IIPOHHUKAIOIIEH CIIOCOOHOCTHIO M CKOPOCTBIO PaclpoOCTpaHEHUs, IO KpaiiHel Mepe, Ha JiBa MopsaKa
MEHBUIEW CKOPOCTH CBETA.

Huxomaii [TaBnoBuu MpIkuH cienyronmM odpazoM chopmynupoBan pe3yiabTaThl CBOMX
uccnenoanuii penomena HII® (“nonmepmoTopHas mapa cur’).

“a) Mpu HapyLIEHUU PaBHOMEPHOCTH B PACHpPEEICHUN TEMIEPATyphl MEXKAY OTIAEIbHBIMU
4acTSAMH paAOMETPa BCSIKUN JIEMEHT ITOBEPXHOCTH, KOTOPBIM UM BOCIIPUHUMAET, I UCITyCKAET
JYYUCTYIO DHEPIHI0, MCHBITHIBAET MPU 3TOM JIABJICHHE, 3aCTABIIAIOIIEE €ro OTTAJIKUBATHCS OT
HaXOAAILIMXCS BOJIM3H €ro APYrHX 3JIEMEHTOB MOBEPXHOCTH;

b) kpoMme 3TUX JaBJICHHIl B BO3HHUKAIOLIEM (IIPU BBIIIEU3IOKEHHOM YCIOBUH) IMOTOKE
JYYMCTOM SHEPrHH, MOJABMKHAS CHUCTEMa paJiiOMETPa UCIBITHIBAET Ha cele ele JAeicTBUEe Takon
napbl CHJI, KOTOpasi CTPEMHUTCS IMPOU3BECTHU BpallleHHWE €€ 10 YaCOBOW CTpPEJKE 4acoB, €CIU OHA
MIOTJIOLIAET JIYYUCTYIO SHEPTHUIO, U IIPOTUB CTPEJIKU YacOB, €CJIM OHA MCITYCKAaET €¢;

C) eclIM B Cllydae DPAaBHOMEPHOIO paclpeAesieHUs TeMIlepaTypbl BHYTPH paJuoOMeETpa
MOJIBUKHAsA CHUCTEMa B HEM BCE-TaKU MCIIBITHIBAET Ha cebe JeHCTBHE HEKOTOPOH maphl CWII, TO
BO3HUKHOBEHHE TaKOil Mapbl HEOOXOJWMO OTHOCHUTH YK€ K OOIIMM YCJIOBUSIM paclpeieseHus
JyYMCTOM SHEPIUU BO BCEM BHELIHEM MPOCTPAHCTBE, OKPYKAIOIIUM IpUuoop;

d) HanpaBneHue 3TOW mapbl TAKOBO, YTO OHA CTPEMUTCS BPALATh MOABMXKHYIO CHCTEMY I10
HaMpaBJIeHUIO, 00pPaTHOMY JABM)KEHHIO CTPEIIKU YacoB;

€) BO3HUMKHOBEHHE TakOW mapbl OOHApyXMBAaeTCs TAaKXKE B BO3JAyXe NpH aTMOCHEpHOM
JaBJIEHUH, XOTsI OBl pacnpeiesIeHHe JTy9UCTON SHEPTUU U OBLIIO TOJIBKO PACCESIHHBIM;

f) HabmroeHUs M0 UHIUKATOPY pajualliy J1al0T BeChMa LIEHHBIM MaTepuall, MO3BOJISIIOIINN
CYAMTb 00 U3MEHEHUSX B PACHpPEIENICHUN JTYYUCTONW SHEPTUU B aTMochepe, KOTOphle TPOUCXOIAT
BCJIE/ICTBUE BCEX (U3MKO-AMHAMMYECKUX H3MEHEHHUH, IMpEeTepreBaeMbIX B METEOPOJIOTHYECKUX
mporeccax Maccoit arMoc(epHOro Bo3ayxa ¢ 3aKJII0Yaroeiicss B HEM Maccoi BOJITHOTO mapa.

TakoBbI Te INIaBHEWIINE PE3yJbTaThl, KOTOPbIE MHE yJIAlI0Ch MOJIYYUTh U3 CBOUX OINBITOB U
Ha6moaenuit (H.IT. MpimikuH)”.

Ecnun ywects, uro B ananmu3e pe3ynbraroB cBoux oneltoB H.II. Memukue mien
HENPOTOPEHHBIM IIyTEM, TO BbBI3BIBAET BOCXMILIEHUE €r0 MHTYULIHUS M IIOCIEI0BATEIbHOE
orcrauBanue [5, 6] peanbHOCTH BBIBOJIOB O BO3HUKHOBCHUH/TIOSBIICHUN B 3¢MHOM aTMocdepe THeM
Y HOYbI0 HEU3BECTHOI'O CHJIOBOTO IOJIS, 3aKPYUYMBAIOLIETO MOABMKHYIO CHUCTEMY paHOMETpa TO
BJIEBO, TO BIPABO.
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B neitictButrensHoctu, H.II. MbimkuH, T0ka3biBas aJe€KBAaTHOCTh CBOETO 3KCIEPUMEHTA,
KOCBEHHO OCIMapuBal JoKazarenbHocTh ombiToB IIL.H. JlebemeBa o JDJIM-mpupome cBeTOBOTO
nasnenus (1899 r), koropoe u3-3a cBoeit akagemuunoctu [1.H. JlebeneB Bcien 3a MakcBemaom
npunucain 6e3MaccoBbM GoToHaM. KOHEUHO, TOJNIBKO CITYCTS BEK C JIMITHUM YJIAeTCsl TOCTATOYHO
MOJIHO OMNPENENUThC C mnapamerpaMu Bbilie ynoMsHytoro HII® wu npemoxuTh CyUUTATH
npodeccopa H.I1. MpIIKuHA COaBTOPOM OTKPHITHSI, HO YK€ HE CBETOBOTO JABJICHHUS, a JAABJICHUS
BHXPEBOTO TIOJISI, AYMUTHPYEMOI'0 IPH KaXJIOM HeoOpatumoM Tporecce. M3Bectno, uto I1.H.
JleGeneB UCIONB30BaT B CBOEM HCTOPUYECKOM OMBITE MOIIHYIO JYyTOBYIO JIAMITy, KOTOpast SIBIISIETCS
He MeHee MOITHbIM uctouyHukoM HII®D. 3neck npumio BpeMs oOBSIBUTH COBPEMEHHOE Ha3BaHHUE
3TOrO (haKTOpa, a UMEHHO: cMpaibHO BuXpeBoe m3nydeHue (CBU), koropoe o0mamaer BHICOKOM
MIPOHUIIAEMOCThIO, UMITYJILCOM M CHJIbHBIM MOMEHTOM. He BhI3biBaeT comHeHus1, yTo notok CBU
JIETKO TIOBOpAYMBaJI MOJIBECHYIO CHCTEMY KPYTHJIBHBIX BECOB, UCIIONb30BaHHbBIX [1.H. JIeGeneBbim.

Bropoii 3Tan ucciaenoBanmni

OTOT 3Tall UCCIEI0BaHUN MPUPOJHBIX MpoueccoB ¢ momonisio KU pa3sepnyscsa B ['naBHOM
actponomuyeckoi ooceparopuu AH CCCP ycunuamu Hukonas Anexkcannposuda Kossipesa. Ero
Hay4YHbIE MHTEPECHl PACHPOCTPAHWINCH OT Ja0OPaTOPHBIX OMBITOB C BELIECTBOM JO MpoOieM
KOCMO(U3HUKH U KOCMOJIOTHH. Tawm, r/ie ero BHUMaHue BPEMEHHO COCPE0TAaunBaIOCh, BCIIBIXUBAIN
OTKPBITHS, YIOCTAUBAEMBIE BBICOKOTO MEXIYHAPOJIHOIO Mpu3HaHus. Tak, OTKPhITHE U3BEPKEHUS
ra3oB B JyHHOM Kkpartepe Anbdonc Obuio ormeueHO |AA&NASA 3omoToii Menanpio bombrmas
Mensenuua ¢ ceMbl0 alMa3aMd 10 4YHMCIy 3B€3J B 3TOM co3Be3auu. Creayrommum
(GyHIAMEHTAIILHBIM ~ OTKPBITUEM  CTAJIO OOHAapy)KCHHWE SBJICHUS OMHCCHU  HEOOBIYHOTO
MIPOHUKAIOIIETO M3JIyYeHHS BO BCEX JOCTYIHBIX MaKpOCKOMHYECKUX HEOOPAaTUMBIX (PU3UUECKHUX
nporeccax. Jms 3Toro sKcmepuMeHTa OBUIM CIIEHUAIBHO pa3paboTaHbl HECHUMMETPHYHBIC
KpYTUJIbHBIE MHAUKATOPHI (TOr/Aa - KpyTuibHbIe Bechl - KB), mo3BossBIIME TOYHO OMpPEENAThH
BEJIMYMHY YIJIOBOTO MOMEHTa OCOOEHHO MpH OBICTPBIX HEOOpaTUMBIX mpoueccax. llepBeiM
MOJOOHBIM MPOIECCOM CTaj0 BBIIUIECKMBAHUE Ha paccTosHUM 2-3 M oT mpubopa 5 KyO. cMm.
aleToHa, npu 3ToM nokasaHus KB mnpeBbicunu nosnoBuHy mikaibl. [l Oojnee TOHKMX OIBITOB
BepXHUI KoHell HUTH nojaseca KB Obu1 3akperuieH Kk BUOpUpYIOIIEeMy sIKOpIO 3ekTpoMaraura (15-
26 I'epir), uto pe3ko yBenu4mio 4yBcTBUTENbHOCTh KB Kk cmabeim a¢dexram. Co Bpemenem, H.A.
Ko3bipeB o0cnenioBan Bce AOCTYMHbIE B 1a00paTOpUn HEOOpaTUMBbIE MTPOLIECCHI: OT TOpsIIei cBeun
Y Ta30BOM TOPEJIKH, O peBepca MECOYHBIX YaCOB M BIUSHUS KUBBIX 00beKTOB. Bee nokazanus KB
ObUIM  BOCHIPOM3BOJUMBIMM M JIOCTOBEPHBIMM, 4YTO OBUIO  IMOATBEPKACHO MHOTMMHU
MOCNIEAOBATENSAMU. Dmumu dKCnepumenmamy Ovli0 O00KA3AHO, YMO NpU 6cex HeoOpamumblx
npoyeccax npoucxooum 3MUCCUSL NPOHUKAIOWe20 8UXpesoco usnyyenus, komopoe H.A. Kosvipes
HA3bI6ATl (HOMOKOM BDEMEHUN.

Hpyroii He MeHee BIEUATIAIOUIMHA HKCIEPUMEHT OB CBsI3aH C YMEHBILICHMEM Beca
MaTepUaIbHBIX TEJ TMOJA JEHCTBUEM OBICTPBIX JAWHAMHUYECKUX TMEperpy3ok (Ha >3JacTHYHBIX
nojiBecax). BbIsABIEHO, YTO M3MEHEHUE Beca BCKOpPE IOCTENEeHHO ucue3aeT. Hambonee BbIpaskeH
3TOT 3¢ (EeKT OKazajcs y TBEpAbIX M HEIIACTHUYHBIX 00BEKTOB. Kpome TOro, ObUIM OTMEUYEHBI
M3MEHEHMsI Beca y TaKuX Tell CO BPEMEHEM, a TaKXKe U ¢ reorpaduyeckiuM pacrojoKeHUEeM MecTa
JKCIIEpUMEHTa. B BBICOKMX HIMPOTax BHXpeBbIE dPPEKThl MPOSBISINCH 00Jiee aKIIEHTUPOBAHO U
cTabmibHoO [7].

Jl1s 3HaUUTENBHOTO psiia GUBMKO-XMMHYECKUX M OMOJIOTMYECKUX MPOILIECCOB BO3ACHCTBUS
«MIOTOKA BPEMEHM» ObUTM MHOTOKPATHO MPOTECTUPOBAHBI B JIAOOPATOPHBIX U HATYPHBIX YCIOBHSIX,
B TOM YHUCJIE M3MEHEHHs. a) YPOBHS PTYTH B TepMoMeTpax; 0) paboThl BbIXO/la 3JEKTPOHOB B
¢doTodeMeHTaxX; B) MEKTPUIECKUX MMOTEHIMAJIOB TEpMOIIap; ') YaCTOTHI KBapIEBBIX PE30HATOPOB;
1) BEJIMYMHBI COMTPOTUBIIEHUS] PE3UCTOPOB; €) BSI3KOCTH BOJBI; JK) CKOPOCTH XUMHUYECKHX pEaKLUii;
3) CKOPOCTH pocCTa KOJOHUI OaKkTepuil U pacTeHHH.

Tpernii 3Tan nporpecca KPyrTuibHbIX HHANKATOPOB
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Knaccuueckue KpyTuibHBIE BECHI KaK CHMMETPHUYHBIE, TaK U HE CUMMETPUYHbIE, 001a/1al0T
PSIOM CYIIECTBEHHBIX HEIOCTATKOB: a) IIKaja YIJIOB IMOBOpPOTa OOBIYHO orpaHuuena 1/2 - 2/3
4acTIMHU 000pOTa, YTO HE MO3BOJISIET COBMECTUTH BHICOKYIO YYBCTBUTEIBLHOCTh M pa3Max mpoliecca
C aMIUTUTY/IOH B HECKOJIbKO 000poTOB (3a nckiatrouenuem KU nnxenepa-reopusuka B.bensesa [8]);
0) Ha nojoxeHue kopombicia KB cyiiecTBeHHOE BIMSIHHE MOXKET OKa3bIBaTh KOHBEKIUS BO3IyXa
BHYTpH Kopryca mpubOopa. M XoTs BO MHOTMX CIy4asX 3TO BJIMSHUE HE CYIIECTBEHHO IpHU
COOMIOICHUM CHEIHMANBHBIX MPEAyNpeIuTeIbHbBIX MEp, TEM HEe MEHee, TEOPETUYECKH OHO BCeria
npucyrcTByeT. “B nmpubope TopcuHa KOPOMBICIO 3aMEHEHO OYEHB JIETKUM aTIOMUHHEBBIM JTUCKOM,
TOPU30HTAJILHO TMO/IBEIICHHBIM Ha MOHOHUTH M3 KOKOHA TYTOBOT'O LIEIKOMPSAIA TOIIIMHON OKOJIO
20 MxMm. Hackombko HW3BECTHO, TakO€ COYETaHHWE CBEpXJErkoro kpyrioro mucka (90 mr) u3
QIIOMUHUS U OPTaHUYECKOM MOHOHUTH OBLIO MCIONB30BaHO BIiepBble. OceBasi CUMMETPHS JTMCKA
CBOJIUT BO3MOXXKHOE BJIMSIHHME KOHBEKIUU BO3Ayxa BHYTpH TopcuHIa K mnpeHeOpekruMo Maioin
BEJIMYMHE.

Hute ¢ guckoM  HaxoJsiTcs  BHYTPM  KBapLEBOro  (CTEKISIHHOTO)  cocya,
repMETU3UPOBAHHOIO CHJIIMKOHOBBIM T€PMETHKOM. 3a BPAILLEHUEM JMCKa CBEPXY UEpe3 IPO3payHOe
OKHO HaOIroAaeT B30-KaMepa, Mepeaarolas pa3 B MUHYTY B KOMIIBIOTEp U300pa)keHHe KPYroBOn
IIKAJIBI U MHJIEKCA TIOJIOKEHMS IMUCKa JJI MOCIeAYIoIel ero 00paboTKu.

[Tokazano, uro TopcuHA OCTAaeTCs HEYYBCTBUTEIbHBIM K HW3MEHEHUSM COOCTBEHHOMN
TEeMIIepaTypbl, METEOPOJIOTUIECKUX IMapaMeTPOB, I'PAaBUTAIMU, CTEIICHH HOHHU3AIMH HOHOC(EpHI
HaJ MMYHKTOM HaOJIOJCHUS, AJIEKTPUYECKOTO MOJIA, a TaKKEe HE pearupyeT Ha 3BYKOBHIC BOJIHBI,
MexaHudeckue BuOpaimu 1 CBU-noTokn ymepeHHbIX HHTeHCHBHOCTEH [9].

“B mopasmstoniem OonbimmHcTBe KB B KkadecTBe Marepualia HUTH IOJBECAa UCIOIB3YIOT
yrnpyrue opranndeckue (Oudmisap), TuO0 HEOPraHWYECKHE MaTepuanbl. YIPYrocTh IOABECa
o0ecrieurBaeT PeakTUBHBINA BpalalONIMi MOMEHT NpU 3aKpydyuBaHWU HUTH. OIHAKO MIETKOBas
HUTH 00J1aaeT OTJIMYHBIM CBOWMCTBOM: IPU MEIJICHHOM 3aKpyYMBAaHHHM PEAKTHBHBI MOMEHT HE
BO3HUKAET WIIM, OPYTMMHU CIIOBaMH, HUTh HE MPOSBIAET YHOPYTOCTH. DTO OBLIO YCTaHOBIEHO B
pe3yibTaTe CIENYIOMUX ASKCIepUMEHTOB. [loABenIeHHbIM Ha MIETKOBOW MOHOHUTH HEOOJBIION
METANTMYECKHUH MIapUK 3aKPyYUBaAJICS BOKPYT BEPTHKAIBHOW OCH CO CKOPOCTBHIO MPUOIUZUTEIHHO
100-150 rpagycoB B cekynay win ~0.33 06/c Ha pa3Hblil yroil 4 B pa3HbIX HanpapieHUsX oT -450
1o +630 rpanycos. [locie 3Toro n3Mepsics yros ¢, Ha KOTOPbI MOBEPHETCS IIApUK B 0OpaTHOM
HanpayieHnu. OKa3anoch, 4TO 3aMEAJIEHHOE BpallleHHe IIapuKa B PEBEPCHOM HaIPaBJIEHUH BCera
MIPOMCXOJIMIIO Ha YrOJI @, MEHBIINN, YeM MepPBOHAYAIbHBIM yros 3akpyTku 4. Pe3yiapTar MHOTHX
M3MEpEeHUH MOKa3bIBaeT, YTO BO3BpaTHas peakius npuodopa coctapiseT MmeHee 10% oT nmepBUYHOIO
Bo3aercTBUsA. Ho, Kak BBIACHWIOCH, CaMO€ IMOJE3HO€ Mg TOopCcHMHAAa CBOMCTBO UIEIKOBOM
MOHOHHMTHU COCTOMT B TOM, YTO NPH MaJlo YIJIOBOM CKOPOCTH 3aKpyTKH, Hanmpumep, MeHbIue 0.003
00/c (mpubau3uTeNnbHO 1° B CEKyHIY M MEIJIEHHEE), PEaKTUBHBIN Bpallalolliii MOMEHT B HUTH HE
BO3HUKACT WJIM HE HaKalIMBaeTcs. DTO O3HAYaeT, YTo IOCJe MPEeKpalleHus JIeiCTBUS BHELIHETO
BpAIllAlOIIEr0 MOMEHTA MOJBEIICHHbIII Ha HUTHU I'py3 HE BpallaeTcss B 0OpaTHYI cTOopoHy. Wi,
CTPOTO TOBOPSI, PEaKLUsi HACTOJIBKO Majia, YTO MPAKTUYECKH HE MOXKET ObITh 3aMedeHa Ha (oHe
(GayKTyaluil ¥ MOrperHoCTH U3MEPEHN. Y CIIOBUE YITIOBOM CKOPOCTHU 3aKpyTKH MeHee 1°/c 1o cux
HOp BCEr/1a BBIMOJHSUIOCH Ha MPAKTHKE, TOITOMY HET HEOOXOAMMOCTH B ydere peakiuu [9].

Y IuBUTENIbHOE CBOWCTBO MIETKOBOM HUTH OOBACHAETCS €€ MOJIEKYJISIPHON CTPYKTYpOM.
OCHOBY HHMTH COCTaBJISIIOT MOJIEKYJbI Oeika (uOpoMHa, BellecTBa Jaxe Ooyiee MPOYHOTo, YeM
keBinap. lloBTopsromuecs aMHHOKHCIOTHBIE IIOCIEA0BAaTEIbHOCTH JTOro Oenka o0pasyroT
aHTUIIApAJUICNbHbIE CKJIaAYaThie [-CIIOM, COSNUHSIONIMECS MEXy COOO0H BOIOPOIHBIMU CBS3SIMH.
OTH CBSI3W HE OYECHb MPOYHBIE M JIOMYCKAIOT NPHU YMEPEHHBIX MEXaHWYEeCKHX Harpy3kax
OTHOCUTEIIBHOE CMEIIEHHE CJI0eB. DTHUM, IO-BHIAUMOMY, U OOBICHsAETCS TOT (akKT, 4TO NpHU
MeJIeHHOM (00s3aTebHO MEJICHHOM!) CKpYYMBAaHMHM HUTH CIIOM MOTYT 0e3 aedopmammu
CHIBUTAThCs, 0€3 HapYIIEHUs! MPOCTPAHCTBEHHON KOMIIO3MIIMU caMoi 0elKoBOl cTpyKTyphl. bonee
TOTO, TIPH STOM HE YMEHBIIIAETCSI MEXaHW4YeCKasi IPOYHOCTh HUTH. B 0OMIMPHOI MTPaKTHKE UMEETCS
MHOI'O CJIy4aeB, KOTJa BO BpeMs OOJBbIIMX MMITYJbCOB TUCK TopcuHIa coBepiian 6e3 OCTaHOBKU
HECKOJIBKO JIECATKOB 00OPOTOB B OJIHY CTOPOHY U IPU 3TOM HHUTh He oOpbIBaiack. B aTom coctout

98



riiaBHasg oco0eHHOCTh TOpcUHA: OH CIOCOOEH HETIPEPHIBHO PErUCTPUPOBATH MOCTOSHHBIN CIIa0bIN
CUrHaj, Ha 4yTo Kiaaccuueckue KB He criocoonsr ” [9].

Kak cnenyer u3 coobmennii A.®. Ilyraua, usmepenuss ¢ KU-IT npomgomkatorcs B Moje
MOHMTOpPHHTIA yxke 0onee 4-x neT. 3a 3ToT nepuoa Bpemenu napk KU ysennunncs no tpex: KU-I11,
KHU-I12 u KHU-I13. Crana Bo3MOXHa OJHOBPEMEHHAs padoTa JBYX Pa3HECEHHBIX B MPOCTPAHCTBE
KH-II. Takas meroguka HCCIENOBAaHUW COJACHCTBOBAJA BBIICHEHUIO YaCTOTHl IOSBICHUS U3
3€MHBIX HeIp CuibHbIX MOTOKOB CBW ¢ 1nesou u npasoii 3axkpytkamu. Kak BBISICHUIIOCH, B
reoakTuBHBIX MoTokax CBU mpeoOmanaroT JUIMTENbHBIC J1€603aKpyUerHble NOMOKU, OCOOCHHO B
HOUYHOE Bpemsl. Upe3BbluailHO BaXKHBIMU (PaKTaMH OKa3ajlKCh: a) PETUCTPALUI HA NPA8OM THEBHOM
nogbeme CBU 5-Tu 4yacoBOil HAaACTPOWKH C 3-X MHHYTHBIMH KOJICOAHUSMH YHCTO COJHEYHOTO
MIPOUCXOXKACHUS; 0) B JHU CO CHOKOMHOW IMOT0JI0N B OKPYXKAIOIIEH KOCMUYECKON Cpejie HEPEeaKo
yIaBaJIMCh PETUCTPALIMK 3aKOHHBIX JTHEBHBIX X0J10B coaHeuHoro CBU. Omu cobvimus dononnsom
u noodepxcusarom pamee evickasanHvle ceudemenvcmea [3,13] npamou peeucmpayuu A.D.
Ilyeauem nomoxoe conneunoco CBHU kpymunvhvimu unouxamopamu u3 cemevcmea KHU-I1 (I'AO
HAHY, Kues).

O coaneunbix mouasax CBU

Kak ObUIO MOCTYTMpPOBAHO BHINIE, TJIABHBIM HEOOpaTuMbIM mporeccoM B CoTHEYHOH
CUCTEME SBJISIETCS IIPOLIECC HyKJIeocuHTe3a B sape ConHua u nocnenyromue smuccun noueir CBU
C BEpXHHUX 000J10ueK Hamiei 3Be31pl: (poTochepbl, XpoMochepsl 1 KOPOHHL.

Hcnonb3ys pe3yapTaThl NMPOJOKUTENBHBIX HAOMIOACHUN ¢ KPYTHJIBHBIMU MHIUKATOPaMHU
KU-IT u pesynbrathl pabor [10-12] mo AnuTebHBIM HHCTPYMEHTAIBHBIM HAOJIOJCHUSIM 3a
BapUallMsIMU Beca IPU HENPEPHIBHOM AHAJIUTHYECKOM B3BEIMBAHMM TI'€OJOIMUYECKUX 0O0pas3loB
KPUCTAUIMYECKUX MHHEPAJIOB, ObUIM OOHApPY>KEHBI MPSIMBIE BO3JCHCTBUS MOTOKOB COJHEYHOTO
CIMPAJIbHO BHUXPEBOIO M3JIY4YEHMs] M3 TPEX Pa3HBIX COJIHEYHBIX HCTOYHMKOB HA PE3YJbTaThl
B3BelmBaHus [12]. DTH MCTOYHMKM SIBISIFOTCS OCHOBHBIMH TIOCTABIIMKAMH Ha 3€MIIIO SHEPTUU
CBMU, cocpeaoTOoYeHHOM B NPUHIMIHUAIBHO Pa3IMYHbIX JMHAMUYECKUX CTPYKTYpax: oT (h)OHOBOTO
Xa0THYHOTO MOTOKA C MOBEPXHOCTH (PoTocheps! (THUIa TOKAS) 10 MOIIHOTO KOJUTMMHUPOBAHHOTO U
korepeHTHoro notoka CBU u3 TeHeil conHeuHbIX msaTeH. TpeTuii, Hanbosiee OpuruHaIbHBIN -- 3TO
XpoMOc(hepHBIN “MHOTOCTBOJIBHBIN HUCTOYHUK, BBICTPEITMBAIONINNA BBICOKOIHEPTUYHBIE COJUTOHBI
(TMna BepeTeH) ¢ MEePHUOAMYHOCTHIO 5-15 MUH M3 Ka)X/J10T0 MarHUTHOTO CTBOJIA, KOTOPBIX COTHHU
TBICSY.

[Tpu nocnexyronieM aHalIu3€e Pe3yJabTaTOB PEAKIMHM KPYTUIBHOIO MHAMKATOPA B OTBET HA
MOSIBJICHHE CIIeU(UYHBIX Bapualluil COJHEYHBIX SMUCCUI ObUT UIEHTU(PUIUPOBAH (DIOKKYIbHBIN
UCTOYHHMK C XapaKTepHOW MAarHUTOaKyCTHUeCKOM Mopaymsuued (cMm. puc. 1), a Takxke
HIMPOKOIUIONIAJHOW UCTOYHUK CKOPOCTHOTO MOTOKA BUXPEBOTO MOJIs (U3 KOPOHAJIBHOW ABIPHI), HA
KOTOpBIH, Kak okazanock, KU-II cpearuposan uepe3 ~ 24 yaca nocie coobituii Ha ComnHie. IToT
pe3ysbTaT MO3BOJUI OLIEHUTh CPENIHIOI ckopocTh pactpoctpanenus CBU ot Comxnna go 3emiu (~
1800 xkm/c s 13.10.1993 [12; 3 - puc. 2]).

Takum oOpa3om, 1o pe3ynbTaTaM JBYX COBEPIIEHHO Pa3HOPOJHBIX SIKCIIEPUMEHTOB yJAJI0Ch
OIIPEAEIUTD NapaMeTPhl YETHIPEX COJIHEYHBIX MCTOYHUKOB CIHMPAJIBHO BHUXPEBOIO HM3IY4YECHHS U
BBUSICHUTb, YTO U3JIy4eHHE OJTHX HCTOYHUKOB 0O0JaJaeT CYIIECTBEHHO pa3INMyaroluMUCs
CTPYKTYPHBIMH, SHEPTETHYECKUMH U CIIEKTPATBHBIMHU XapakTepucThkamu [3].

Eme Oonee 3HaUMMBIM OKa3aJHUCh PE3yJbTaThl PEAKOr0 MPUPOAHOIO AKCHEPUMEHTa —
npoxoxaeHuss Benepel mo gucky Comnna 5-6 urons 2012 1. (cm. puc. 2-4). HccnenoaHue
(deHoMeHa TpaH3UTa BeHepbl CBs3aJ0 B OMUH TECHBIA y3el OTKpbITHS TOoro, uro: (1) ComHile
SIBJISICTCS TJIABHBIM MCTOYHUKOM CIUPAJIBLHO BUXPEBOTO (CHIIOBOTO U MPOHUKAIOLIETO) N3TyYSHHUS B
ComHedHoi cructeme, (2) 3a KaXIOW €€ TUIAHETOH M CIYTHHKOM TSHETCS KOHYC JIMH3UPOBAHHS B
“cBere” CBMU, uto (3) ConHile ¥ BHYTpEHHSIsI KOpOHA HM3JIy4aloT npaBo3akpydeHHoe CBU, (4) Ha
36MHOM MNOBepxHOCTH conHeyHoe CBU cMemmBaercs ¢ 3€MHBIM BHXPEBBIM M3JyYE€HUEM B
Pa3NIUYHBIX TPONOPLUHUAX (B OOIBLUIMHCTBE ClyyaeB MOTOKU 3eMHOoro CBU-n3nyyenus cyniecTBeHHO
npeBanupytoT Haj coiaHeuHbiMu CBU), (5) KU-II no3Bonsier peructpupoBaTh TOHKHE 3PQPEKTHI
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CBU Ha opbute Benepnl, Hanmpumep, 3apUKCHpPOBATH SBICHHE BO3JICHCTBUS (POHTA yIapHOU
BONIHBI BeHepbl (mpu ee [BmWKeHUH 1O opbure) HA (opMy COOCTBEHHO mpoliecca
TPaBUJIMH3UPOBAHMS, OMPEACIUTh CPEIHIO CKOpocTh MoTokoB CBUM Ha mytu ot Benepsl 1o
3emut, Kak paBHy 2128 km/c s 06.06.2012)>.

3-X MHHYTHBIE CTPOL O IIePHOMITIeCKIIe KOTe 0aHILA, XaPAKTePHbIE TOBKO
JUIA MATHHTOAKVCTIMECKITX K0Te0aHIIT (¢ToAWMIX BoH) Ha ComnHile

600 P=180s

-1, rpax.

590 -

580 - | ”

570 F

¥To1 moBopoOTA JHCKA

6 7 8 9
25.12.2012., UT(h)

Puc. 1. I'paduk, cBUIeTENbCTBYIOIIMI 0 Mpuxoje Ha 3emJr0 curuaja CBU 4ucTo COIHEYHOT0 MPOUCXOKIEHUs],
HeCylllero NMpUTOM MCKJIIYHUTEIBLHO BAaKHYI0O MH(OpMANMIO 0 Ipolecce MATHHTOAKYCTHYECKHX IJ100aJIbHBIX
KoJie0aHuii ¢ MUHYTHbIMH nepuoaamu (ot 1 1o 9 mun). [lepuon crosuux BoJiH 180 cex peasmsyercst ¢ 60JibLIe
BEPOATHOCTBIO U NPOAOJKHATEIBHOCTBIO 110 CPABHEHHIO ¢ KOJCOAHMSAMH JAPYrUX nepuogoB. O4eBHAHO, YTO B
JaHHOM ciy4yae 3-x munyTHoe CBUM HaacTpoeHO Ha OCHOBHOIl (3emuoit) cur”aj ¢ ammiaurypoit 570 rpan.,
HMeLIUH NPAaBOCTOPOHHIOI 3AKPYTKY (BpalleHue BeKTOPa NOJIsSPU3allii POMCXOIMT M0 YaCOBOMH CTpesKe).

Kap)mna.m)ﬂo BaKHbIi IKCMIEPUMEHT C TPAH3UTOM BeHepLI

®eHoMeH TpaH3uTa BeHepbl - [0BOJIBHO pelnkoe coObITHE M, Kak O0Ka3ajocCh,
3HAMEHATENbHOE JUISI MOHUTOPUHIA COJTHEUHBIX SMUCCUI ¢ MHAUKATOPAaMH KPY4YEHHUsS HOBOT'O THIIA
(KH-IT) [13], nockoabKy OHU yXKe TOATBEPIAMIN CIIOCOOHOCTh PETUCTPUPOBATH TOHKUE COTHEUHBIS
spdexTrl. [IpumMepoM TOMYy MOXKET CIYXUTh paHee YHOMsHYyTas MOApOOHas perucTparus
TPEXMUHYTHBIX KojeOanuii Ha motokax CBU-u3mydyenus us gakenbHbIX cTpyKTyp 25.12.2012.

Ilepen paccMOTpeHHEM pe3yJabTaTOB MOHMTOPHHIA TpaH3UTa BeHephl, NOIyYyEeHHBIX C
MOMOUIbI0 KpyTuiabHOro uHaukaropa KU-I12, mo-Buaumomy, cienyer oOpaTUThCS K HWTOTOBOM
pabore A.I'. ITapxomoBa «Kocmoc, 3emisa, UenoBek» [14], B KOTOpOl pacCMOTPEHBI ACHEKTHI
rpolecca rpaBIIIMH3UPOBAHUS AJIs Pa3IMYHOTO poJia acTpOTell, a TaKXkKe MPeACTaBIeHbl TaOINYHbIE
JaHHbIE pacdyeToB A(P(PEKTUBHOCTH Mpoliecca rpaBUIMH3MpoBaHus B COJHEYHOH cucTeMe, B TOM
gucie u ans Benepbl. 3arnsHyB B TaOnumy (ctp. 100), MOXHO HailT, 4YTOo pacueTHas
MakcuMalbHast 3((EeKTUBHOCTh TPaBUIMH3UPOBAaHUS JUIsi BeHephl paBHa 7, 4TO TOJNBKO MPUMEPHO
B JIBa pa3a MEHbIIIE BeNMYHHBI, onyueHHoi mo KU1-I12 (15) ucxomas U3 COOTHOIICHHS BETUYUHBI B
MakCHMMyMe KpuBoii Tpansuta (480°) u MakcumanbHoro orcyera no KU-I12 B sSCHBIA CONHEYHBIH

% Henasuo A.O. [Iyrad coobmmi o cBoeM ombITe ompenencHust ckopocti CBU mo McXoqHBIM JaHHBIM SKCIIEPUMEHTA!
«Ckopocts CBU TOYHO MOXHO ONpENesnTh, €Ci paccTossHue 10 BeHepsl B MoMeHT TpaH3uTa (0T 41 10 50 MitH. KM)
pa3lenuTh HAa WHTEPBAT BPEMEHU MEXIY PEalbHBIM HadaloM TpaH3uTa (22909M) W HayamoM peakmuu 0o00uX
topcunnoB (03u55m). [Tomywaercs ckopocts CBU ot 1990 mo 2400 km/c. ITO TOYHON.

100



nenb (32°). OgHako cieayer oOpaTUTh BHMMAHUE Ha pa3lMuke CKOPOCTel yacTull B oneHkax A.T.
[TapxomoBa 1 OTpeIeICHHBIX B HAIIEM SKCIIEPUMEHTE. DTO 03HAYAET, YTO OLUEHKH Kmax B Ta0M. 2.1,
MO-BUJIMMOMY, OIHUPAIOTCS HAa MPOU3BOJBHO 3a/laHHBIE 3HAUEHHUS MacChl M CKOPOCTH YaCTHUIL
(XONOIHBIX HEUTPUHO), KOTOPBIE SIBHO HE TOASATCS HA POJb CUJIOBBIX HOCUTENECH UMIyNbca U
yriaoBoro momeHTa TM. Hampotus, Onaromapsi Beayiied pojd CHUPUHO B pPEAJbHOM IIpoliecce
IPaBWIMH3UPOBAHUS, OHU OKOHYATEIbHO YIPOYWIM CBOM TMO3UIMH U TOJOPBAIM MO3ULIUU
MEJIEHHBIX  HelTpuHOo. JleMcTBUTENbHO, JOCTATOYHO OYEBHUJHA HEPEATMCTUYHOCTH U
HEMEPCINEKTUBHOCTh HEUTPUHHOTO TMOJX0/1a K PACCMOTPEHHUIO MpOolecca TPaBIIMH3UPOBAHUS B
Conneunoii cucreme, npemiokennoro A.I'. TlapxoMoBsIM B cBoeii HTOroBoii padore [14].

I'PABITTALIIIOHHOE JOITIH3ITIPOBAHIIE
B ""cBeTe" CIHpaIbHO BHXPEBOTO H3IYUEHHA
Comia

o g T 2 O 0

3EMJLA

Puc. 2. CxemHoe mnpejacTaBjieHUe SIBJIeHHMSI TPABUTALMOHHOIO JUH3UPOBaHMsA BeHepoil MOTOKOB COJIHEYHOrO
CIMPAJIbHO BUXPEBOIr0 U3JIy4YeHHMs B nepuoJ Tpan3ura 5-6 uioHsa 2012 roaa ee mpoexkuuu no aucky CoJiHua.
Yacrp noroka CBU, nonajgawmero HenocpeACTBEHHO HA MOBEPXHOCTh IJIAHETHI, (pokycupyercs ee chepousom
U SAPOM KaK ONTHYECKHMH 3JeMEHTAaMH Ha PacCTOSAHUAX, KOTOPbIE NMOKA OCTAIOTCH HeompedeJeHHBIMHM H3-3a
HEMOJHOTHI CBe/leHuii 00 ONTHYEeCKUX XapaKTepUCTHKaX Heap BeHepsl /sl rUrarepuoBoro AuMana3oHa 4acToT
CBU (nuinHbI BOJH 2-3 MM). @oKycHOe NSITHO HAa opOuTe 3eMJu 00JblIIe ee JTUAMETPA B0Jb OPOUTHI 1 00pa3yeT
(B 1MHaMuKe) BBITAHYTHI 0Baja BA0Jb Hee Ha 1,2 MiH.kM. Ha cxeme 3TOT acneKT He MpeacTAaBjIeH, MOCKOJIbKY
OH YeThbIpexMepeH.

Kak MOXXHO BBISICHUTH M3 COIOCTaBJICHUS JMaHHBIX puc. 1 u puc. 4 (cMm. pganee)
3¢ GEeKTUBHOCTh Mpolecca TpaBUIMH3UpOBaHUA jaocturaer 15. Takoil pesynbTar 0OBsCHSETCS
THraHTCKO pasHAMIlell TPaBUTHPYIOMIX Macc: Macca Berepsr 10°'r, a macca kBarTa momnst CBH 107
Br. 10 ecte AM ~ 10%°. Pasnuua B 56 MOPSAIKOB BEIWYMH MAacC TPaBUTHPYIOMIUX TeT 3a/aeT
00JbIION paguyc 00JACTH 3axBaTa MPOCTPAHCTBA MPOLECCOM T'PAaBUIMH3UPOBAHUS B IUIOCKOCTH
opoutel BeHepsl H, cienoBaTeilbHO, MPUBJICUEHHS B IMPOLECC OFPOMHOIO YKcia KBAHTOB MOJI
CBU. BaxubIM BkiagoM B 3((PEKTUBHOCTH Mpoliecca SBISETCS CPAaBHUTENBHO HEBBICOKAs
ckopocTh pacnpoctpanenust nons CBU: 2128 km/c, To ecth ~ B 150 pa3 MeHbIIIe CKOPOCTH CBETA.
[IpumMepHO BO CTOJBKO K€ pa3 CHMU3WIACH CKOPOCTb CIMPUHO OT MOMEHTa SMHUCCHH B sjpe
peaxkTopa 10 MOMEHTa NPUIIECTBUS Ha opoUTy BeHepsl.

YeM npoaoIKUTENbHEE 3HAKOMCTBO CO CIIMPUHO, TeM Oosiee HEOOBIYHON OHA OKa3bIBAETCS:
HENTpalbHas, HepaclaaHasi, MaccoBas dJeMeHTapHas dyactuua — npumepHo B 7000 pas Tspkenee
uweiitpuro  [15], Ho oOnamaroras OCTAaTOYHO BBICOKOM IMPOHUKAIOIIEH CITIOCOOHOCTHIO,
HEPEeJSITUBUCTCKAs 3a IpeJesiaMd TOJIOBUHBI paaualmoHHOW 30HBI CoiHIA, HO oOnajaromas
MIPEKpPAcHON JIeBOW M MpaBOMl CHHUPAIbHOCTBIO, SBISETCS WICAIBHBIM KaHIWIATOM B YaCTHUIIBI
TEMHOW MaTepHu 3BE3JJHOTO IPOUCXOXJIEHHS W, BO3MOKHO mpoBormpyer peakuuu B Cl-Ar
JIETEKTOpax BMECTO HEUTPUHO, @ B KOT€PEHTHOM HCIOJIHEHUH MPOU3BOJAT paciiaj] HyKJIOHOB, U B
3aKJIIOYEHHEe — OHHM o00ecneuuBaloT Hapsny ¢ rpaButammed u OJIM-nznydenuem ComHia
CYLIECTBOBaHME 3€MHON Ouocdepbl Ha mnpoTsbkeHun 4,5 mapna. ner (HenpepsiBHas CBU-
OHEProakTHBAIMs BOJBI MOJIHMMAET TemIepaTypy ee 3amepsanus ¢ — 94° C no -4° C, rpaduk
CMOTpEeTh B KOHIIEe cTaThk: hitp://vd2-77.narod.ru/article12/reason.htm ).
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[IpuBeeHHbBIE BBIIIE OI[EHKHM CBOWCTB M MapaMETPOB CIIMPUHO B TOW WM WHON CTEIECHHU
MOJITBEPKAAIOTCS Pe3yIbTaTaMH HPUPOIHOTO SKCIEPUMEHTa — BBICOKOA((PEKTUBHOTO Ipolecca
IPaBUTALMOHHOTO JMH3UPOBaHUA BeHepoil MOTOKOB crupaibHO BUXpeBOro usnydeHus CoiHIa.
Hecomuenno, uro kBantel CBUM maccoBo SMUTHPYIOTCS TpH peakIUsAX paclaja-CUHTe3a B
TepmosiiepHoM peaktope CofHiia. A 4TO COBEpPIIAOT HEUTPUHO?

Ha 3emie npouecc TpaH3uTa CONpOBOXKAANMU J1Ba KpyTUiabHbIX UHAuKaropa (KU-I112 u KU-
I13) [16], paboTaBmIMX B HENMPEPHIBHOM PEKUME Ha BceM IpoTsokeHuu mporecca B CBU (18y).
[Iponiecc Tpanzuta B DJIM uznyuenun npogoxancs 6u40m, nauunas ¢ 22409m UT 05 urons 2012
r. 1 1o 04y49m 6 urous.

BaxxHo oTMeTuUTh, YTO SIBI€HHE TpaH3UTa BeHepbl OKa3alioch HE TOJBKO CBSA3YIOIIUM
3BEHOM MEXIY BCEMH 3aTPOHYTHIMH BBIIIE aCIIEKTaMH COJTHEYHO-3eMHON (DU3HKH, HO U (paKTOpOM,
MTOTHUMAIOIIUM BCIO ATY CBS3KY Ha YPOBEHb PEATMCTUYHOTO 3HAHMUSI.

DTOT TE3UC 3MKAETCS HA 0O0CHOBAHHOCTH MCXOTHBIX aCTPOHOMUYECKUX JAHHBIX JJISl 3TOTO
coObITUs, Ha TiayOokom aHanu3e 3anucedl Ha KU-II mo HECKONBKHUM COJHEYHBIM 3aTMEHUSM,
HOBOJIyHUsIM M 7 Bocxonam/3axonam Connua [16] u Ha He MeHee BaKHBIX MOJICIBHBIX OICHKAX
1apaMETPOB CIIPHHO .

Ha puc. 3. npexacrasinensl mnoapoOHble paHHble 1o Tpanzutam 2004 u 2012 rr.,
cocraBieHHbie Ppenmom Ocmenakom u3 HACA/T'LIKIL. DTu nmaHHBIE TO3BOJISIOT PacCUHMTATh
B3alMHOE pacrojiokeHue 3emiid 1 Benepsl B IpoCTpaHCTBE B NEPUOJ MTOCIE OKOHYAHUS TPaH3UTA
B DJIM-u3ny4eHuu u MpoaHaIM3UpPOBaTh Mocleayonue faHHble Tpan3uTa B CBU-uznyuenuu (cm.
puc. 4) u, KOHEYHO, JOCTOBEPHO OIICHUTH cpeaHiol ckopocTh CBU Ha Tpacce Benepa - 3emiis.
Hama orenka stoit ckopoctu coctaBmia 2128 km/c, npu paccrossaun Benepa-3emis 42,45 MIIH. KM
(Connne-3emnst 151,35 mun. kM, Connie-Benepa 108,9 miH. kM). OLieHKa CKOPOCTH MOJTy4YaeTCs
u3 JencHus paccrosiaus B-3 Ha Bpems mexay |l-m koHTakTOM (CM. puC. 3) U HAYaJlOM PEAKIUH
KU-I12 na nponecc rpaBunuH3zupoBanus (cMm. puc. 4: 44), oHo cocraBiseT 44 + 1y 32,5m = 54
32,5M, a cpeansis ckopocTh 2128 km/c.

HaubGonee BEpOATHBIM MCTOUHUKOM 3MHUCCUHM CHUPUHO SIBJISIIOTCS IMPOLECCHI pacnaja siaep
M30TOMOB aTOMOB YIJIepoJa W Kelle3a IMocie uX Bo30ykIeHus Ha M»>B-Hble ypoBHU B XOje
HYKJIEOCUHTE3A.

OneHKd TPUBEIEHHBIX BBIIIE BETUYHH OBLIU TMONTYYEHBl M3 KOMOWHAIIMU COOTHOIICHHUN
Oninmreiina, [Tnanka u 3akoHa cMemennss Buna: Eq = MoC?, Eo = h-vo, Amax - T = b (b-rocrostHHas
3akoHa cMerieHust Buna, pasuas 0, 28986).

JIeCTBUTENBHO, ITOJCTABUB B COOTHOIIEHHS A max * 1 = D u Eq = h-v,, 3Hauenns koncTanT
MOJIYYUM Amax = 1,8 A u nanee qyepes Vo, = ¢/ Amax Haliiem 3HaueHus Eq=1,1- 108 apr U M= E, /c? =
~107%,

Wtak, Mpl 00HapYyXuiH, uTo TpaH3uT Benepsl mo Conuiyy kpome DJIM u3inydeHus MOXKET
ObITh MPOTECTUPOBAH U H3Yy4YeH B ‘“‘cBeTe” chupalibHO BHXpeBoro uinydeHuss Connua. Ho sto
MOJKET pearn30BaThCs TOIBKO B TOM ciy4ae, eciiu kBaHThl CBU o6nagarot manoit maccoit mokost m
~ 10"%°r 1 ckopocThio ~ 2000 KM/c. JIefiCTBUTENBHO, B 5TOM CIydae MEXaHH3M IPaBHTAIAOHHOTO
muH3upoBaHus B CosHeuHOM cucteme (B cirydae BeHnepsl m=10°"r, a Am ~ 10°°) oxasajcst BHICOKO
3¢ (EeKTUBHBIM - CUTHAJ B MakcuMmyMme sBieHus nocturan 480 rpana., B TO BpeMs Kak HpsIMOM
curHan ot ComHua - jgumb 32 rpaf. (cM. puc. 1), TO ecTb HpeBbllIeHHE cOcTaBWwiIo 15 pas.
CrnenoBaTenbHO, TENEPh MOXHO 3asBHTh, YTO ‘“‘KBajapaTypa Kpyra paspemieHa” WiId HHBIMH
cioBamu, uto naroe — CBU-B3aumMoaeiicTBre, HAaKOHEII, 00peNo pealbHYI0 MOYBY MO COOOM.

¥ C onopoii Ha TemmepaTypy B meHTpe peaktopa ~ 1,6 - 10’ K Gbimu ouenensr: yactora keanta CBU v, ~ 1,6 - 10" I'n,
ero HauanbHas sreprus Eo~108 spr, macca moxos ~ 10 r umu 6,85 koB, ummyise (~ 1079 1 - em/c) 1 MoMeHT mysbca.
VY crnmpuno crimH +1 1 oTcyTcTBYET 3apsan. B Bepxueit xpomocdepe E ~ 3- 104 3pr, CKOPOCTb ~ 6° 108 em/c, HMITYJIBC ~
6 10;;1 r-cmc CkopocTb 3MHCCUU CIIUPHUHO B siipe CoJHIa OlLIEHEeHa Kak > 10% KBaHTOB/C, U cBeTuMocTh mist CBU
~ 10" apr/c.

102



2004 and 2012 Transits of Venus

2012 Venms Transit !
Contact Times
(Geacente Coordinates)

2012 Geosentric Data

Gmeateat= 012928 UT
Pogition Angle = 345.4°
Separafion = 3344"
Dunrhon = 0ahddm
AT= T30s

I =I1720919UT
I =22Z7I6UT
Cireatest = 012928 UT
I =04313UT
IV =0448270T

LT,
e
==Tzxgschy

Vesyus Transit 7 S 2004 Geocentric Data
Contact Times Greatest = DB:19:44 UT

(Geocentric Coorndivates)
[ =051329UT ] Position Angle = 165.3°
I -05;3::_’:'5 ur S Separtion = &26.9°
Glealest =08 [944 UT P DCrugafion = 0ak 2
o =110633UT o 5....10 15 AT- &50s
IV =112339UT Aetines

Fred Egpenak, NASAIGEFE
Figure - Fath of Venus across the Sun's disk en 2004 June 08 and 2012 June 0&

Puc. 3. Tpausur Benepsl mo Coanmy anas 2004 u 2012 rr. ®aiin noarorosieH dpeaom IcneHAKOM u3
NASA/GSFC.

B 3aximoueHme ocTaeTcs MPOTECTHPOBATH Tpaduueckoe NpeicTaBiIeHne (eHoMeHa
IPaBUTALIOHHOTO JIMH3UPOBAHMsI, COCTABICHHOEC HAa OCHOBE MoKa3anuii nuankatopa KMU-T12 (puc.
4). U3 3aMeTHBIX 0COOCHHOCTEH (pUrypsl eHoMeHa cpa3y ClelyeT OTMETHTh MPOrud Ha BEpIIUHE
abpuca TpaH3UTa, KOTOPBIM MOJlyyaeT NpOCTOe OOBSCHEHHE, CBA3aHHOE C KPAaTKOBPEMEHHBIM
MOCTYIUIEHHEM U3 Tena IiaHersl (B mepuon 10,4 u -11,2 y = 48wm) y3koro nydya CBU c neBoit
3aKpyTKOH, MpuoOpeTeHHOW B mpouecce TpaHchopmanMu U (GOKyCHpOBKM B sape Benepsl
npoHuKaromiero coaHeunoro CBU.

Paccmotpum peaxkunro KU-I12 npu noaxone Beneps! k aucky Connuna. B moment 01ulém
nokasanus K1-T112 HaunHAIOT HOKKIATh UCXOAHBIN ypoBeHb B 100° B CTOPOHY MEHBIIUX YIIIOB, TO
€CThb NEepexoJIT B 00JacCTh JIEBOM 3aKpyTKH, KOTOopas mpoaoipkaercs no 4u45M. 3arem Benepa
CKaHupyeT o0yiacTh KOpoHbI, u3nydaomyo CBU ¢ npaBoi 3akpyTKoil, ¢ MPOJOIKUTEIBHOCTHIO
3,54. B aT0ii 001acTH MPOUCXOASIT COBMECTHBIII KOMOMHHMPOBAHHBIN MPOLECC: TPABUTAIIMOHHBIN
MIOBOPOT BEKTOpa nMItysibca kBaHToB CBU k nmuHUM coenquHeHus Tpex Ten (rpaBUIMH3UPOBAHKE) U
yrminotHeHue + caur nons CBU ¢poHTOM ynapHo#l BosHBI, oOpa3syromieiics npu JBUXKEHUU
Benepsl mo opouTe co CKOpOCThIO 35 KM/C.

Urak, tpan3utr B CBU no obnactu ¢ mpaBoit 3akpyTkoi coctaBmil 7423m — 48 M = 6u35m
(npu BeIyeTe “neBoro” iayda CBU u3 Tena Beneps! u npu yuete (akta CMEHBI 3HaKa MOJIIPU3ALIUN
IIpU TIepeceyeHnu mpoekiueil Benepsl HyneBoro mepuanana Ha aucke Connua). O6mactb JeBo
3aKpyTKH (0€3 “eBoi’” KOPOHBI) COCTABIAET 74 + 48M = 7Tu48M.

Hanmomuum, uro Ha puc. 4 mnpuBeneH xoJ TpaH3uTa BeHepsl B “cBeTe” cHupaibHO
BuxpeBoro uinydeHus ConHua. IToT (EHOMEH TIpaBUTALMOHHOIO JIMH3MPOBAaHUS Ha IJIaHETax
Conneunoit cucreMbl B ‘“‘cBere” CBH yHukaneH, Tak Kak JUId €ro peaju3allMd OKa3aloch
HeoOXOIMMBIM MPU3HATH cyllecTBOBaHUE coiHeuHoro CBU u ucmonb30BaTh €ro mapameTpsl AJis
IIOCTPOEHMSI TEOMETPHHM JINH3UPOBaHUs: maccy keanma CBHU, oyenky ckopocmu e2o 0eudiceHus na
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nymu Benepa - 3emns u, KOHeYHO, NOYUUNMb HENPEPLIEBHYIO PESUCMPOSPAMM) COObIMUSL npUbOpamu
muna KU-11.
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Puc. 4. Tpanzut Benepnl no aucky CojiHlia BOCPOU3Be/eH MO MCXOJHBIM JaHHBIM TOJbKO npudopa KU-I12,
SICHO TOKAa3bIBAIOIIEr0o OCO0EHHOCTH B3auMojeiicTBus yaapHoro ¢ponta Benepnl (Ipu ee 0opOMTAILHOM
JBHKEHUH €O CKOpPOCTBIO ~ 35 KkMm/c) ¢ moJjiem cojHeuHoro CBU (ckopocth ~ 2128 km/c), HaxoaseMcs B
npouecce rpaBuJIMH3NpoBaHus Benepoii.

Teneps emte onuH pa3z oOpatuMmcs K rpapuky TpaH3ura (puc. 4), KOTOPbIH OCTPOEH TOIBKO
Ha OCHOBE MCXOJHBIX JaHHBIX npubdopa KU-I12, nockonbky uyBcTBUTENbHOCTH KM-113 OblN1a HUXKE
B HECKOJNBbKO pa3. OueBUIHO, YTO CBOEOOpa3HBI XOJ MpaBOd 4YacTH CTOPOHBI Trpaduka He
XapakTepeH JUIsl Mpoliecca JIMH3UPOBAaHUS, a HeceT MH(OpMalNio, CBA3aHHYIO C YIJIOTHEHUEM U
cnBuroM cosHeuHoro nosss CBU ¢ppoHTOM ynapHO# BOJIHBI, KOTOPBIM CO3aeTCsl TEJIOM IUIAaHETHI U
€€ rpaBUIIOJIEM B IPOIIECCE CBOEro OpOUTAIbHOTO ABMKEHU (35 kM/c). IlockoabKy BEKTOp OpOUTHI
CTPOrO OPTOTOHAJIEH paguaibHbIM 1notokam CBU, oueBuiHO, uTOo KOH(pUTrypanns OOKOBBIX yacTen
abpuca rpaguka B OCHOBHOM O0TOOpakaeT TOJbKO XapaKTEPHbIE YEPThl CTPYKTYPHI YAapHOU BOJIHBI,
KaK BOTHYTOCTb Ha TBUIBHOM, TaKk M BBIIYKJIOCTH Ha MEPEIOBOM CTOPOHE, OTUYETIMBO
MIPOCTYIAOIIME Ha KOHEYHOM y4dacTKe JeicTBUs yaapHoro ¢pponTa notokos CBU (17-19 u).

B mnpouecce rpaBunmH3MpoBaHMs cuioBble JMHMM nonst CBUW craruBaroTcss B KOHYC
JIMH3UPOBAHHUS, YTO HEMOCPEICTBEHHO MPOSIBISETCS B pOCTE aOCLUCCHI, TO €CTh B YBEJIMUEHUH YyIJia
noBopota aucka K1-112.

MaxkcruMaibHble TOKa3aHus yriia IOBOPOTa TIOCTUTalOTCsl BOJIM3U MOJAHS, B TOT K€ MOMEHT
IIPOUCXOJUT CMEHA HamnpasiieHus 3akpyTku noist CBU, To ecTb MMEHHO B MOMEHT IEPECEUEHUS
Benepoit neaTpansHoro (HynaeBoro) mepuanana agucka Comana. Takum o0pa3om, BBIACHSIETCS, YTO
BOCTOYHBIE JOJITOTHI IPUBHOCAT NPABYIO 3aKPYTKY, a 3alaJHbIe JIEBYI0. DTOT Ba)XKHbBIN pe3ynbTar,
MO0-BUJIMMOMY, MOATBEPKIAAETCA HENOCPEeACTBEeHHbIMU Ha0moaeHusamMu 15.01.2612, koraa poBHO B
WCTHHHBIH TI0J1I€Hb OBLIT 3apETHCTPUPOBaH OBICTPHIN crian nokazanuii KU-IT ot + 400° no -400° [9,
puc. 1-6]. [elicTBUTENHbHO, B TOT MOMEHT IMOJICOJIHEUHAsI TOYKa Ha 3emie (mpubop) mepecexana
LEHTpaJIbHbI Mepuauad CosHIa.

3akaoueHne u BbIBO/bI
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Hcnone3ysh NaHHBIE AJIUTENbHBIX HWHCTPYMEHTAIbHBIX HAONIONEHUN € WMHAWKATOpaMH
kpydenus KU-II u nHaOmoneHUsIMM 3a W3MEHEHHMSIMM Beca TEOJOrMYECKHX O00pasloB IpU
aHAJTUTHYCCKOM B3BemmBaHuud [11] Obutn OOHApYXKCHBI MPSAMBIE CBSI3W BO3JACHCTBHMH nosell
CIHMPAJILHO BUXPEBOTO M3IYyYCHHS M3 TPEX PA3HBIX COJIHEYHBIX MCTOYHUKOB HAa PErHCTPUPYEMbIE
BEJIMYMHBI B BHJIE PA3IMYHBIX CTPYKTYpHBIX aHOMalui. 3aTeM, aHajiu3 pe3yJbTaToB peakluu
KPYTHWJIBHOTO MHJIWKATOpa B OTBET Ha MOSBICHHE CIEUM(UYHBIX BapHalUK COJHEYHBIX SMHUCCHUU
MO3BOJIMIT  MACHTHU(QHUIMPOBATh UIMPOKOIUIOMIATHOM HMCTOYHMK CKOPOCTHOTO TOTOKa (U3
KOPOHAJILHOU JIBIPBI) BUXPEBOTO TOJISA, HA KOTOPBIH, KaK 0Ka3aJ0Ch, BECHl pearupoBaiu yepes3 ~ 22
yaca mocne coObituii Ha CosHile. DTOT pe3ysiabTaT MO3BOJIMI OLEHUTH JIOKAIBHYIO CKOPOCTh
pacrpoctpaneauss CBU B6mm3u 3emiu (~1800 xm/c s 13.10.1993 [3, puc. 2]).

Taxum 06pa3om, 1O pe3yiIbTaTaM JBYX COBEPIICHHO PA3HOPOAHBIX SKCIIEPHMEHTOB YAaJI0Ch
OTIpEACTUTh MapaMeTpPhl YETHIPEX COJHEYHBIX UICTOYHHUKOB 10Jiel CIUPAIBLHO BUXPEBOTO U3JTyUEHUS
U BBIICHUTH, 4YTO 710/ W3 O3TUX HCTOYHHUKOB OOJIQAAIOT CYHIECTBEHHO PAa3IUYAIOLUIIMHUCS
CTPYKTYPHBIMH, SHEPIreTUYECKUMH M CIEKTPAIbHBIME Xapakrepuctukamu [3]. YcTaHOBICHO, YTO
Ha 3emHoU nosepxnocmu conaneynoe CBU cmewusaemcsi ¢ 3eMHbIM GUXPEBbIM U3TYYEHUEM 6
PA3TUYHBIX NPONOPYUSX 8 DONbUIUHCMGE CIyYaes JIoKAlbHble nomoku 3emuo2o CBU cywecmeenno
(npumep cm. puc. 1) npesanupyiom nao coaneunvimu CBU, umo KH-II nossonsem
peaucmpuposamv moHkue 3¢gexmovr CBHU na opoume Bemnepwvt (nanpumep, cxkopocms CBH,
pasuyro 2128 km/c ona 06.06.2012.), umo npu yKa3aHHbIX CKOpOCMAX d¢hghekmusrnoe yuacmue
K8AHMOB BUXPEBO20 NOJisi 8 npoyecce 2pABUMAYUOHHO20 TUHIUPOBAHUSL HEOMBPAMUMO
ceudemenbcmeyem 0 HAIUYUU Yy HUX MACCbl NOKosi (no pacuemam nopsioka 6,85 k2B, cm.
npumeyanue eviide) U, c1ed08amenbHo, NOOMEePAHCOAem Ux NPOUCXONHCOeHUe 8 NPOYeccax pacnaod
8 obaacmu HyKeocunmesa ¢ mepmosoeprom peaxmope Connya.

B cBsi3u ¢ Tem, 4yTO B X0/€ MOATOTOBKU M MPOBEACHHS MOHUTOPUHTA (JEHOMEHA TPaH3HUTa
Beneps! no aucky Connna (5-6 utons 2012) na 6aze 'AO HAHY npoBoauics sKciepuMeHT ¢
cemeiicTBOM KpyTuibHbIX HHAMKaTOpoB (KU-II), KOTOphIe perucTpupoBaiu MOTOKU COJHEYHOTO U
36MHOI0 crnupajabHO BuxpeBoro uznydeHus (CBU) B HempepbIBHOM pekuMe, ObUIM MOJYyYEHBI
HeTpuBHaNbHBIE pe3yabTathl [13]. TIpu mocienoBaBiieM aHaaM3¢ MacCHBa JaHHBIX YCTaHOBJICHO,
yro B COJHEYHOH CHCTeMEe CYIIECTBYET IIeNb B3aWMOONPEICISIONINX CBS3€H W SIBICHUN Ha
Connue, Ha 3eMie U Apyrux miaHeTax. Takxke ObUIM CIeNaHbl CIEAYIONIUE BBHIBOJABI M MOTYYESHBI
OLICHKU:

1) uto kpyrtwibHble uHAuKaTOphl KU-II mpunHnmnuanbHO (UKCHPYIOT TOJBKO OIS
MPOHUKAIOIIETO W3JIYyYEHHs, IEPEHOCAILIEr0 yriIoBOM MOMEHT C JIEBOW WJIM MpPaBOM 3aKpyTKaMHU,
KU-IT TecTrpoBaHbl 110 BCEM JOCTYIMHBIM COTHEYHBIM SIBJICHUSIM;

2) 4ro Bce peadbHble MaKpOPU3WYECKHE IMPOLECCHl SBISIOTCA HeoOpamuMulMu U
conposodicoaromes smuccuell npornuxarouje2o I'1y-20 cnuHo8020 (CnupaibHo 8UXpeso2o) usyyeHus
(CBH), uytro cnenyer wu3 oOmWUpHbIX JaboparopHbix dkcrnepumeHtoB H.A. KossipeBa c
KPYTUIBbHBIMU BECAMH, MHOTOKPATHO MOATBEPKACHHBIX €ro MOCIeA0BATEISIMI U HE TOJIBKO MU,

3) uto enasHbimM  HeoOpamumvim  npoyeccom 6 ConmeuHOU cucmeme  AGIAEMCsl
mepmosdepHblil npoyecc Hykieocunmesa 8 sope Connya, OJHAKO, HE HUCKIIOYEHO, YTO B Heapax
3eMJIH eCTh CBO MUKPOIIPOIIECC HYKJIGOCUHTE3A, MTOIJICPKUBAEMBIN BUXpeBBIM TojieM CoIHIIa;

4) ycranoBineHo, yto CoiHIIE, KpOME 3JIEKTPOMAarHUTHOM HSHEpPruH, SBISETCA TaKKe M
TJIABHBIM MCTOYHUKOM BUXPEBOW SHEPTHH, COCTABISIONICH B 3aBHCHMOCTH OT (pa3bl COTHEUHOU
aKTUBHOCTH OT BochbMH 10 15% DJIM-3ueprun Connna [3];

5) uto ConHue uMeeT, MO KpaHeld Mepe, MATh JIOKAJBHBIX HCTOYHUKOB CHEHU(UIHO
cTpykTypupoBaHHbIX moneit CBU [4]:

a) ¢potochepHo rpanynbHOE - XaoTuuHOE hoHOBOE TTosie CBU;

0) ¢porocdepHOe U3 TeHel MATeH — KOJUIMMUPOBAaHHO-CUIIOBOE, KorepeHTHoe noje CBU,;

B) hoTochepHo-xpoMochepHoe — hakenpbHO-(PIOKKYIbHOE - HHTeHCHBHOE ojie CBU;

r) hoTochepHO-XxpoMochepHOe U3 KOPOHAIBHBIX JIbIP — BEICOKOCKOpOcTHOE nosie CBU;

1) xpoMmoc(hepHOe TOrpaHHYHO-TPAHYJIBHOE COJMTOHHO CTPYKTYPHUPOBAaHHOE CHUKYJIHHOE
moiie CBU;
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6) uTO B pe3ynbTare TpaHsuTa Benepsl no nucky ConHLa sxcnepumenmanbHo YCTaHOBIICHBI
HEU3BECTHBIE PAHEE SIBICHHUS:

a) TpaBUTAIlMOHHOTO JIMH3UPOBAHHUS B ‘‘CBETE” COJHEYHOTO CIHPAIHHO BHXPEBOTO
U3IY4YEHHUs, B MpOIEcce KOTOPOro ACHHXPOHHO ASMHUTHPOBAHHBIE MHOXECTBOM (poTochepHbIX
rpaHyJl MOTOKU BUXPEBOI0 M3JIy4YeHHs IpaBUTAMOHHO (okycupytorcsa Benepoit Ha opbuty 3emuu
B BUJIC OBAJILHOTO (DOKYCHOTO MSATHA > 1,2:10°km;

0) »omuccus B TepmosiiepHoM peaktope ConHila (B mpoliecce  HYKJICOCHHTE3a)
HEUCUYHUCITUMOro (Ha JaHHOM JTare, Mo-BUANMOMY) KOJIMYECTBA MACCOBBIX HEUTPAIbHBIX KBAaHTOB
CO CKOPOCTBIO > 10%¢, HECYIUX HUMITYJbC, & TaKXKEe OPOUTAIBHBIN (CIUPATbHBIA) U CIIUHOBBIN
YTJIOBBIE MOMEHTHI (CrTuH=1);

7) B Xoze TpaH3uTa omnpeneneHa cpennss ckopoctb CBU Ha Tpacce Benepa — 3emus 2128
kM/c st 06.06.2012;

8) ycTaHOBIEHO, YTO 3a TEIIOM IUIAHETHI BeHepa M BCEMH OCTAIbHBIMU IUIAHETAMH
npoctupaercs (o ananoruu ¢ Benepoit) ¢okycHbiii konyc CBU, reomeTpust KOTOpOro 3amaercs
ckopocThio oTokoB CBU, mnamMeTpom v Maccoi MIaHEThl U €€ OpOUTATBLHON CKOPOCTHIO;

9) nyHkT (6) MpenonpeaeNseT, YTO KBaHTHI BUXPEBOTO IOJII — CIIMPUHO JOJDKHBI OBITH
MacCOBBIMH, TO €CTh OHU SIBJISIOTCS 3JIEMEHTAPHBIMU UCTUHHO HEUTPATbHBIMU YaCTUIIAMU.

10) comocraBicHHME HaMJECHHBIX 3HAYCHHWH KoHeuHoW ckopoctu (~ 2000 km/C)
pacnpoctpanenus noist CBU, ¢ ¢hakrom Hanuuus maccsl mokost y kBaHToB noiisi CBU (BbiTekaeT u3
CYTU SIBJICHMSI TPaBWJIMH3UPOBAHMS), yKa3blBa€T Ha HEOOOCHOBAHHOCTbh TEOPETHUYECKHUX MOIBITOK
[17] mpunanust TPUPOTHBIM TOJAM BHXPEBOTO H3JIYYEHHs CBOWCTB JalbHOICHCTBUS, CBOWCTB
UCKJIIOYUTENIbHO 0€3CUII0BOM MH(OPMAaTUBHOCTH U, HAaKOHEI, YKa3blBaeT Ha O€30CHOBATEIbHOCTh
BBEJICHUS B TEOPETHUECKYIO TPAKTUKY MaKPOIPOIECCOB SBIEHUS (PU3UUECKOTO BaKyyMa.

11) nprHMUMasi BO BHUMaHHUE OLICHKY CKOPOCTH AIMHUCCHH CIIUPHHO U, MOJIarasi, YT0 €¢ MOXKHO
MPUHATH 32 CPEAHION BEIMYUHY I HEKOTOPOM cpenHed 3Be3/bl, KOJUYECTBO KOTOPBIX BO
BCENCHHOI oueHmBaeTcst B 10%Y, moMyunm cleayiomyro CKopocTh POCTa MACCH TEMHOM MAaTepHH
10442429539 1y [To-BumuMoMy, Takas >K€ Macca TEMHOTO BEIIEeCTBa JOJDKHA PAacXOJ0BaThCS Ha
oOpa3oBaHMe 3BE3/ U, YTO B JaHHBI MOMEHT B 0003peBacMoii BceneHHO# TOMKHO HaXOOUThCS B
nammunn ~10%°r = 10°"Mt Temuoro BEIIECTBA, COCTOSIIErO U3 OO30HOB.

Hama oreHka BBICBOOOXKICHHS CKpbImMOU 3Hepeuu u3 36e30 Habarooaemol Bcenenuou
cocTapmsier ~ 3-](72H44+24%56 9pr Ui 3-10% MJIx. OueBmaHO, 4TO 5Ta CKpBITasi, HO PEAIbHO
CYIIECTBYIOMIAst (BUXpEBasi) YHEPTUsi, HE UMEET HUYETrOo OOIIEro ¢ PaBHOMEPHO PAaCIpPEICICHHON
BUPTYaJIbHOU memHot suepeueti 3 CTaHIapTHOU MOJEIH.

B nepcrniektuBe cuntaem kpaiiHe HEOOXOAUMBIM MPUOOIIUTH HAHOTEXHOJIOTUH K NMPUAAHUIO
MPOYHOCTU U HaAeXHOCTH nojaBecHoi cucteme KU-II (yronbHble BOJOKHA), 4TOOBI MOKHO OBIIO
IIMPOKO THUPAXUPOBATh U HCIHOJB30BAaTh O3TH NPOCTbIE MPHUOOPHI Ui TMPOBEPKH JIHOOOTO
MOMEIIEHUs, JII0OOH TeppUTOPUM B OTHOLIEHUM MPUTOJHOCTH ypoBHs 3eMHoro CBU st tex mnm
uHbIX 1eneil. [1osgBUTCS BO3MOXKHOCTH CEPTHU(PUIMPOBATH BCE IUIOMIAJKH IOJ CTPOUTEIBLCTBO,
KOHTPOJIMPOBATh M aHATU3UPOBATh MPEAKATACTPOPHBIC COCTOSHUS KUIBIX U UHBIX CTPOCHUU U T.J1.
W camoe rmaBHOE — OTKpBIBAE€TCS NEPCIEKTHBA MOHUTOPUHTA T7100aIbHOIO (POHA BUXPEBOTO IMOJIS
U, CIIeJOBaTEIbHO, CTATUCTUYECKOTO Pa3elieHUs] COJHEUHBIX U 3€MHBIX IMOJICH U BBIACHEHHUS HX
SHEPTeTUYECKOro BKJIJIa B PaJIMAIIMOHHBIN OanaHc 3eMJIH U, CIeI0BAaTeNbHO, 00Jiee 00BEKTUBHOTO
MIPOTHO3UPOBAHUS M3MEHEHHH MOTObI U KJIMMaTa Ha 3eMJle U ee KOHTHHEHTax (cM. [Ipunoxkenue).
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TORSIONAL INDICATORS AND THE PHENOMENON OF GRAVITATIONAL
VENUS LENSING VORTEX FIELD RADIATION FROM THE SUN

G.A. Nikolsky
S.Petersburg University, Phys. Faculty

E-mail; gnik777@mail.ru

Abstract - Considered the principal milestones (experiments) during the development in Russia of research vortex
radiation from the Sun by vortical indicators of the same type (VI). The last experiment with vortical indicator A.F.
Pugach (VI-P) - put an end to the problem of existence sun penetrating spiral vortex radiation (SVR). The final moment
the problem of SVR was the experiment transit Venus after the disk of the Sun on June 6, 2012 support vortical
indicators VI-P. The first time experimentally established phenomenon of gravitational lensing byVenus going on in the
rays of the sun SVR. Average speed of SVR: 2128 km/s.
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O ITPOEKTE MOBMJIBHOI'O KOMIUIEKCA AIIITAPATYPbBI IJIS1 MOHUTOPHHI'A
ITOTOKOB CIIMPAJIBHO-BUXPEBOI'O COJIHEHHOI'O 1 3EMHOI'O U3JIYUEHNU

A.D. Hyraql, I".A. HuKoIbCKHi

UTAO HAHY, Kues, pugach@yandex.ru
ADysuueckuii ¢-1 CII6I'Y, gnik777@mail.ru

Vcnonp3ys [naHHBIE TUTEIBHBIX HMHCTPYMEHTANBHBIX HaOmromeHmit ¢ wuHAWkatopamu kpydenums KW-II u
HAOMIONCHUSIMHA 32 W3MEHEHMSIMH BeCa TEOJIOTHYECKHX O0O0pa3loB MpPH aHAINTHYECKOM B3BEIIMBAaHWU OBIIH
O0OHapyKEHBI TPSIMbIE CBSI3M BO3ACHCTBHHM MONEH CIUPAIBPHO BHXPEBOTO HM3IYYEHHsS Ha JTaJOHHBIE OOpasIbl
KpHucTauimaeckux nopox [1]. Takum oOpa3om, MO pe3ynbTaTaM [IBYX COBEPILIEHHO Pa3sHOPOJHBIX SKCIIEPHMEHTOB
YAAIoCh OMNpPEICIUTh IapaMeTphl HYETHIPEX OCHOBHBIX COJNHEYHBIX HMCTOYHHKOB IIOJIEH CHHPaIbHO BHUXPEBOTO
W3ITyYeHHS M BBIACHHUTH, YTO IOJISI M3 3TUX MCTOYHHMKOB OOIANalOT CYIIECTBEHHO Pa3MYaAIOIIUMHUCS CTPYKTYpPHBIMH,
SHEPreTUUECKUMH U CHEKTpaIbHBIMU XapakTepucTukamu [2]. KpoMe TOro ycTaHOBIEHO, UYTO Ha 3€MHOM IIOBEPXHOCTH
conHeuHoe CBU cMemmBaeTcs ¢ 3eMHBIM BUXPEBBIM U3Iy4€HHEM B PAa3IUYHBIX MPOMOPLUAX, IPU 3TOM OKa3bIBaeTCs,
yTO B OOJNBIIMHCTBE ClyyaeB JIOKalbHbIe TOTOKU 3eMHOTO CBU cymectBenHo (mpumep cm. puc.l [3]) mpeBanupyrort
Han coiHedHbIMH CBU OTH 00CTOSATENBCTBA YKA3bIBAIOT Ha HEOOXOAMMOCTD IPOBE/ICHHS MACIITA0HOTO MOHUTOPUHTA
peabHOTO YpPOBHS CYMMAapHOTO MHOJs B MecTax, NpeJHa3HAUYEHHBIX IOJ JKWIMIIHYI 3aCTpOMKY, AETCKUE CaJbl,
CaHATOPHUH U Jp.

[TpoekT mpenmnonaraeT co3gaHue U3IMEPUTEITHLHON CETH 711 0a3UCHBIX HAOMIOACHUN TOTOKOB
CnupanbHo-BuxpeBoro Msnyuenuss Connua (CBUC) u 3emmm (CBU3). [Ang storo umerorcs
CJIe1YIOLME PEANOCHUIKH.

1. B psane pabor I'.A. Hukonsckoro o6ocHoBano cymecrBoBanne CBUC u mpenckazanbl
€ro PHepreTuyeckue u Gpuandeckue xapakrepuctuku [1, 2].

2. HNna uccnenoBanuss CBUC co3nan mopcund — MHAMKATOP KPY4EHHUs, TPUHLUIINAAIBHO
OTJIUYHBIN OT BCEX APYTrux npubopoB mogobHoro tumna [3].

3. Tlo TopcuHAHBIM HaOmOIEHUsSM TpaH3uTa BeHepbl mo Bumumomy nucky ComnHia
06.06.2012 moarBepxkaeHa npeackazanHas ckopoct CBUC okomno 2000 kxM/c Ha yuacTke Benepa-
3emis [1]. [ToxydyeHnHOe coryiacue MoATBEPkKAAeT MEePCIEKTUBHOCTD AaJbHEUIINX HCCIeI0OBAaHNH.

4. llenp mepCreKTUBHBIX HMCCIENOBAHUNM — M3ydeHHe cBOMCTB M coorHommeHuit CBUC u
CBU3 Ha ocHOBe 0a3uCHbBIX HaOMIOEHUH U3 5-7 HaOMOIaTeNbHBIX TYHKTOB, PACIPEACICHHbIX 110
MTOBEPXHOCTH IUIAHETHI.

5. ba3ucHble HaOMOJeHNUS JaIyT BO3MOXHOCTD!

® U3Yy4HTh MpOCTpaHCTBeHHOE pacnpenenenue miaotHocty CBUC u CBU3 Bo Bpems
3aTMCHUM;

® OIIpENEIUTh 3aBUCUMOCTh MHTEHCUBHOCTH CBHMC OT KOoIM4yecTBa COIHEYHBIX IISTEH;

® HSKCIEPHUMEHTAIbHO TMOATBEPIUTh TEOPETUUYECKOE IMpe/icKa3aHue 00 H3MEHSIEMOCTU
ckopoct CBUC Ha pa3nbIx paccTosiHUsIX 0T COHIIA;

® KOJHMYECTBEHHO omnpeaenuts TpaHchopmarmio CBUC oraensHO sapoM 3emid, eé
MAHTHEN U UX COBOKYIMHOCTBIO;

e OMpeneluTh KoJuuecTBeHHble oTauuus B ocnabmenuu CBUC 3emunelr u  JlyHoit
(MHTETpaIbHO);

® BO BpeMsI YAaCTHBIX COJIHEUHBIX 3aTMEeHHI olleHuTh nossipaocte CBUC no HabmoneHusim
obnacteii ConHua, JeKaIuX BOCTOYHEE U 3arajHee [eHTpajabHoro Mmepuarana CoiHia.

® OLIEHUTH BO3MOkHOCTH reoreHHoro CBU (CBU3), mpoBonupyemoro conneunsim CBU.

6. [Ipeanonaraercss K TOPCUHAHBIM U3MEPEHUSM MOIKIOYUTH HAOIIOIEHHS 3a IOBEIEHUEM
[IapaKOHUUYECKOT0 MAsITHUKA, aHOMAJIMKA KOTOPOTO MPEATIONIOKUTENBHO cBsizaHbl co CBU3.

7. OcHOBaHMEM JJI1 ONTUMHCTUYECKOM OLIEHKH MEePCIEKTUBBI TAKUX MCCIEAOBAHUN CIYXKUT
UMEIOIIMICS OMBIT COBMECTHBIX myOnukauuii [4]. B mpoBeaeHuH NOJOOHBIX KOMIUIEKCHO-
0a3ucHBIX HAOJIOJEHUM 3alMHTEPECOBAHbI HAlllM Kojulern u3 ABcTpanuu, PympiHun, ®panuuu,
I'epmannu, Koxym6uu, CHIA, Poccun 1 Ykpaussl.
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Using long term data of instrumental observations with indicators torsion KI-P and the observations of changes in the
weight of geological samples in analytical weighing were found direct links effects of fields of spiral vortex radiation
(SVR) on the reference samples crystalline rocks [1]. Thus, according to the results of two completely dissimilar
experiments were able to determine the parameters of the four major solar field sources spirally vortical radiation and to
find out what fields from these sources have significantly different structural, energy and spectral characteristics [2]. It
was also found that on the earth's surface solar SVR is mixed with the earth's vortex radiation in different proportions,
while it appears that in most cases local streams earthly SVR significantly (example SMEs [3]) prevail over the solar
SVR of These circumstances point to the need for large-scale monitoring of the real level of total fields in places,
intended for residential buildings, kindergartens, sanatoriums, etc.
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CMEINEHWE MAHUTHOI'O IIOJIFOCA 3EMJIM OTPAYKAET KOMIIEHCALIUIO
HEPABHOMEPHOCTU HAT'PYXXEHNM A 3EMHOUN KOPbBI

M.HN. ]_HMCJ'IéBl, A.B. Casenbes®

1
) N3obperaTenb-uccinenoparenb, MockBa

m shmelev@bk.ru

2
) N3o0peraTenb-marenroBen, MockBa

patenttt@yandex.ru

B cratee mpHBeOCHBI PE3yJbTAThl AHAIMTHYCCKAX HCCIACAOBAHUM BO3MOXKHBIX MPHYMH CMELICHWS MAarHUTHBIX
MOJIFOCOB 3eMIIM W JAWHAMHUKHA HM3MEHEHHs: 3Toro mporecca. C OXHOW CTOPOHBIL, 3TO SIBJICHHE PAaCCMOTPEHO Kak
¢bu3nuecKuil MPUPOJHBIA MEXaHM3M B3aMMOJCIHCTBHSA BpAIATENBHOTO MBIDKCHHS 3eMii ¢ ef crenuduueckum
CTPOCHHEM, C APYroil — BJIMSHHC HA CMCUICHHE MArHUTHBIX IOJIOCOB AHTPOIMOrEHHBIX (akTopoB. [lomoxeHnue
MarHUTHOTO TOJIFOCA SIBISIETCS yKa3aTelneM, HACKOJIbKO HEPaBHOMEPHO 3arpyeHa Kopa OTHOCHTEIBHO BCei
MOBEPXHOCTH. BKiajg B HEpaBHOMEPHOCTh pACIpECTICHHS MAacChl KOpbl MO ©€ TOBEPXHOCTH MOXET BHOCHTH
Hedrerazono0bIya.

BBenenne

Kak MHOrokpaTHO MHOITBEPKIEHO, B TOM 4YHCIIe, COYTHUKOBBIMHU uccienoBanusmu [1],
CMEIIIEHHE MAarHUTHOTO TIONIOCa 3eMJIM SIBJISETCS OOMICTpU3HAHHBIM (DakToM. 3adUKCHPOBAHO
pe3K0oe M3MEHEHHE TUHAMHKHU 3TOTO MEepPEMEIeHNUs, IPUHSBIIETO XapakTep OJIM3KOro K MOHOTOHHO
YBEIMYUBAIOIIEMYCsl yCKOpeHUuto mpumepHo ¢ 70-x rr. mpomuioro Beka [2]. HcciemoBanus,
MIPOBOAMMBIE B 3TOI 00JaCTU HAa CETOMHSALIHUI JeHb, pACCMATPUBAIOT B OCHOBHOM JIMIIIb BHEIIHUE
MIPOSABJICHUS, KOHCTaTUpyrolue (akT M XapakTep caMoro cMelieHus. B kauecTBe HEKOTOPBIX
MIPUYKH 3TOTO SBJIECHUS OOBIYHO HA3BIBAIOTCS CIEAyOINe (haKTOPHI.

1. «lloBeneHne MarHUTHOrO MOJSI 3€MJU OOBSACHSAIOT TEUEHUEM >KUJKUX METaJIOB —
Kelle3a M HUKENs — Ha TPaHUIle 3eMHOTO sapa ¢ MaHTUeH. XOTA TOYHBbIE NMPUYUHBI CMEHBI
MarHMTHBIX MOJIOCOB BCE-TaKU OCTAIOTCS 3arajikoi... IlepeMerieHre MarHUTHOrO MOJIIOCA MOXKET
OBITH CJEJICTBHEM Ipoliecca KojeOaHui, U B KOHEYHOM MTOre MoJtoc OyaeT cMelaThesi 00paTHo,
o HanpasyieHHI0 Kk Kanane. TakoBa ogHa W3 To4ek 3peHus. PaHee ImpoOBEIECHHBIE MCCIIEIOBAHNUS
IOoKa3anu: 3a nociennue 150 et cuina MarHUTHOTO Mo 3eMJIM yMeHbIInIach Ha 10 mpoieHToB.
3a 3TOT mepHuoj CEBEpPHBbIM MAarHUTHBIM MOJIOC HepeMecTwicss Ha 685 Muiab B ApKTuKe. 3a
IIOCJIEHEE CTOJIETHE CKOPOCTh NEPEMEIICHNS] MarHATHBIX ITOJIFOCOB YBEJIUYMIIACH 110 CPABHEHUIO C
MPEIbIAYIIUMHU YETHIPbMSI CTONETUAMIY [3].

2. «Cuutaetcs, 4To "BHHOBHHKaMHU'"' OOpa30BaHMs MArHUTHOTO TMOJIA 3E€MIU SBISIOTCS
KOJIOCCaJIbHbIE TIOTOKM PAcIJIaBJIEHHOIO eJjie3a, KOTOPHIMU OKpPY)KEHO 3eMHoe spo. Bpems ot
BpEMEHH B HHUX OOpa3ylOTCsl TUTAaHTCKUE 3aBUXPEHUs, CIIOCOOHBIE 3aCTaBUTh IOTOKU
pacmiaBIe€HHOrO jKejie3a MOMEHSTh HaIlpaBJIEHHE CBOEro JBMXKeHHs. [lo MHEHHIO COTpYIHUKOB
natckoro llentpa mnanetapubix wuccnenoBanuit (Centre for Planetary Science), B paiioHe
CesepHoro Ilomtoca M 10KHONW ATIAHTUKM OOpPa30BaJUCh TaKUE€ 3aBUXPEHUSA... |'€OMarHUTHBIN
nomoc 3emin cmectuics Ha 200 kM. Oto 3adukcupoBanu mpubopsl LleHTpanbHOTO BOEHHO-
TEXHUYECKOro HMHCTUTyTa. Kak cooOummn BeAyumuii CcOTpyIHUK UWHCTHTyTa EBrenmii
Hlanambepuze, aHATIOTUYHOE CMEIIEHNE MAarHUTHBIX MOJFOCOB MPOU3O0IILIO U Ha APYTUX IUIAHETax
Conneunoii cuctembl. Hanbosee BeposITHOM MPUIMHON 3TOTO, TT0 MHEHHUIO YUYEHOTO, SBJISIETCS TO,
yro CoyiHEYHass cUCTEMAa MPOXOIUT "ONPEAENIEHHYI0 30HY TIaJlaKTHUECKOTO IPOCTpaHCTBA U
WCIBITHIBAET T€OMAarHUTHOE BIUSHUE CO CTOPOHBI JIPYIrMX KOCMHYECKHX CHUCTEM, HaXOJSIIMXCS
psanom". NHaue, no cnoBam [lanambepuaze, "TpyaHo 00bsICHUTH 3TO siBieHue"» [4]. OpHako npu
3TOM OOBIYHO MPHU3HAETCS OTCYTCTBHE IMOJHOCTBHIO YIOBJIETBOPSIOIICH CHUCTEMBI B MPUUUHHOCTU
CMEIIEHNUsS MarHUTHBIX TOJIOCOB, XapaKTepU3yeMo, Hanpumep, Tak: «Mbi 0o cux nop He 3HaeM,
nouemy 2mo npoucxooum. Hexomopvle uccneoosamenu nonaearom, ymo 60 6cCeM BUHOBAMO
Connye, Opyeue cyumarom npuYUHOU MASHUMHBIX UHEEPCULl GHYMPEHHUe CUuibl 3emau u ee
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spawenue. Tpembu omHOCAM MO sA6IeHUE 3d CYem KAKUX-TUOO KOCMUYECKUX mei, Npoaemauux
60usu 3emnu. U eciu ¢ eeonoeuteckol moyky 3penus UsMeHeHUs: MAeHUMHO20 NOJis RPOUCXOOUM
«ouenb bblcmpoy, 8 OellcmMEUMENbHOCMU NePeMACHUYUBAHUE NPOOOINCAEMCS OIUMENbHOE 8PEeMSL.
Coenacno eeonocy P.I'. Kazmany, 4 moicauu nem.» (cM. [5]).

HexoTopble COOTHOLIEHUSI MACC ¢ Y46TOM BO3HUKHOBEHHS TUHAMHYECKOH HAPABHOMEPHOCTH
HAIrPyKeHUs 3eMHOI KOPbI

BHayanie BBIICHUM, HAaCKOJbKO CYIIECTBEHHBIM MOXET OBbIThb BJIUSHUE BEJIUYUH
HEPaBHOMEPHOCTHU HArpy>KEHUs 3eMHOM KOPBI JJI CMEIIEHUS MEXaHUUECKOI OCH BpalleHusl.

Macca 3emn — 5,9736-10%4 kr (3-10 MO).

Macca 3eMHOi# Kopsl — 2,8 1022 k.

Macca Bcero sapa — 1,932-10%4 kr.

Macca BHyTpeHHero (TBEporo) sipa, cocrosiiero u3 xesnesa (90%) u uukens (10%) [6] —
10,6 1022 kr.

Pannyc 3emiu - 6371,0 kM.

Pamunyc sigpa — 1278 kM.

Panunyc xxunkoro BHemHero sapa — 2200 k.

Jlo6brua Hedtn B Mupe 10 1985 T. coctasuma 76-1012 kr [7],

¢ 1985 o 2005 rr. - 70-10%2 kr,

¢ 2005 1o 2011 rr. - 24-10% kr, B 2012 1. - 41012 kr.

HUroro 10 2012 r. no6eiro: 1741012 KT,

u3 Hux 70% B CeBeproM nomymapuu - 121-1012 kr, u 8 FOxnom nonymapuu - 53-1012 kr.

Pasuuma cocrasmser - 68-1012 kr.

Cymmapnas macca BbikadanHoro 3a 100 net rasa amis rpyOoi OLEHKH MOYHO JOIMYCTUTh
YCIIOBHO CTONBKO %e - 174-1012 kr. - B ocHoBHOM B CeBepHOM momymapu [8].

Bumecte ¢ HedTbio - 2421012 kr.

CyMmMmapHyto Mmaccy 3akadanHoi 3a 100 yier Bojbl B HE(TSHBIE M Ta30BbI€ CKBAXXUHBI, C
y4€TOM TPEBBIIICHHs TUIOTHOCTU BOJBI MO CPaBHEHUIO C TUIOTHOCTHIO HE(PTH, MOXKHO OLIEHUTh
YMHOXEHHEM Ha TTopsok — 2421013 kr = 2,42-101° kr.

CooTHoIIeHHe CyMMapHOW Macchl 3akadaHHO# 3a 100 jeT Boabsl B He(TAHbIE U Ta30BBIC
CKBaKHHBI M MacChl 3eMHOM Kopsl — 1077 kr, T.e. 107°%.

KOMHGHCﬁTOprIﬁ MEXaHU3M CMEINCHUSA siApa 3emun

Paccmorpum Bpamienune 3emun ¢ yu€rom e€ BHYTpeHHe# cTpykTypsl. TBEpmoe simpo [6],
HaXo/ACh B JKUAKOW MAaHTUH, IPU CYTOYHOM BpAIIEHUH 3eMIIM 00pa3yeT CIIOKHBIA BIO>KEHHBIN
TUPOCKOM C KUIKOCTHOM MPOCIOWKONW MEXIy BHYTPEHHUM sapoM U Kopoil. [Ipu sTom abcontoTHO
CUMMETPUYHOE PpACHOJIOKEHHUE sjpa SBISETCS MaTeMaTHYecKoW abcTpakiued u (u3ndecku

HEBO3MOXXHO, TaK Kak SIBJISETCS AMHAMHUYECKU HEYCTONYMBBIM.
N JIeHCTBUTENBHO, TPU MaJICUIIEM HAPYIIEHUM 3TOW CUMMETPUU
BO3HUKAET HECKOMIIEHCHpPOBAHHAs JI€CUMMETpPUS LIEHTPOOEKHON
CHJIBI, KOTOpasi HallpaBlieHa HAa caMOYCHJICHHE (IIOJIOKUTEIbHAs
oOpatHas  CBsf3b), TO €CTb INpPU  OTKIOHEHHWU  sjpa
HECKOMITEHCHPOBAHHAs IEHTPOOEIKHAS CHJIa HAUWHAET OTKJIOHSTh
ero emgé OoJbIlie B CTOPOHY OOJBINECH JECUMMETPUU TTOJOKEHUS
OTHOCHTEJIbHO OOIIIel OcH BpaleHUs U T.1.

Tak mpoucXoauT 10 TeX Mop, MoKa IeHTpoOek Has Chiia He
YPAaBHOBECUTCSI IMPENEIbHBIM JABJIECHUEM CO CTOPOHBI MAaHTHH,
IIpU  3TOM SIPO 3aHUMAET CTAlMOHAPHOE HECUMMETPUYHOE
[IOJIOKEHHE BO BHYTPEHHEM IIPOCTPAHCTBE, OIPEHEIIIEMOE
CKOPOCTBIO BpAILEHUSA, pa3MEPAMH M COCTABOM SApa M MaHTUU
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(puc. 1). Ilo cytu nmenma, ’TO paBHOBECHE M OIPEACIISICT IMOCTOSHHBIA HAKJIOH 36MHOW OCH B 23
rpagyca 26 MUH. OTHOCUTENBHO NEPIIEHANKYIISApA K INIOCKOCTH SKIUITUKH [9].

Tenepp Harpy3uM NOBEPXHOCTh KOPBI B TOUKE C OJTHOM CTOPOHBI HA HEKOTOPOM PacCTOSIHUU
oT ocu BpamieHus. [Ipu 5ToM Ha BHEIIHMN THPOCKON — TBEPAYIO 000JO0YKY (KOpY) HAaYMHAET
NeICTBOBATh  OTKJIOHSIIOUIMIT  OCh  BpalleHUS MOMEHT, KOTOPbIH  OOBIYHO  BBI3BIBACT
KOMIICHCUPYIOIINH TPOTUBOACHCTBYIOUINI MOMEHT BO BPAIIAIOIIEMCs] TUPOCKOTIIE, €CITU ObI OH OBLI
CIUIOLIHBIM M OJHOPOJHBIM. B ciiydae Cii0)KHOro TMpOCKOIIa € KUJKUM 3all0JIHEHUEM U TBEPABIM
SJIpOM BO BHYTPEHHEM IMPOCTPAHCTBE, OTKJIOHSIOIIMNA MOMEHT JEHCTBYET, NpPEXJIE BCEro, Ha
000JI04KY, a KUJKasl 4acTh U AP0 MPOJ0JDKAIOT BpallleHUE B IPEKHEM HANPABICHUH.

Takum 00pa3oM, yroia Mexay IUIOCKOCTBIO BpAIICHUsS Spa M OChIO BpALIECHUS 000JI0YKU
yMeHbIIaeTcst 10 octporo yriaa A (puc. 2). [lox neiicTBUeM CUIIbI BHYTPEHHETO TPEHUS B HKHJIKOU
MaHTUHU TPOUCXOAMT IOCIEaYIolIee NepeMelleHue Aapa Beaea 3a 000JI0UKO, B pe3ysbTare 4ero
OHO 3aHHMMAET IMPEKHEE MOJIOKEHIE OTHOCUTEIIEHO MAHTHH U OOOJIOUKH.

B pe3ynbpTaTe 5TOr0 BCe CI0U TMPOCKONA HAYMHAIOT paboTaTh Kak €JUHOE IIesioe MOA00HO
CIUIOIIHOMY THPOCKOIy, YTO B 3HAQUUTEIbHOW MeEpe YCWIMBACT BO3BPALLAIOLIMI MOMEHT,
neicTBylomuid Ha och BpameHust (puc. 3). Ilox melicTBHEM 3TOro NPOUCXOAMT BO3BpaT €€ B
IIPEKHEE BEPTUKAIBHOE MO CXEME CTAlMOHAPHOE MOJIOKEHUE, COOTBETCTBYIOILIEE €CTECTBEHHOMY
MOCTOSIHHOMY HAaKIJIOHY 3€MHOW OCH, 00YCIIOBJICHHOE MMEPBOHAYAIBHONW aCUMMETpUEN MOJIO0XKEHUS
sJipa C BO3MOKHBIM €0 IPOBOPAUYMBAaHUEM B MPOILIECCE BO3BPATa B CTOPOHY, MPOTHUBOIOIOKHYIO
HaAMpaBJICHUIO BO3BpaTra OOOJIOYKH. ITO MPOUCXOAUT 1O 0
BbIpaBHMBaHMsI ocTporo yriaa B, 6nuskomy k 90 rpagycos, 1o 90
IpalyCOB MEXy JIMHUEW, COCIUHSIONICH LIEHTPHI A/ipa U 3eMIIH
C OChIO BpaileHus (puc. 3), TO €CTh JO PACIOJIOXKEHUS siipa Ha
KpaTyalllleM paccTOsIHUM OT LeHTpa 3emuu. [lpu  srtowm,
BCJIE/ICTBUE 3HAUUTEIBHOI'O IPEBBIIIEHUS CYMMapHON Macchl
MaHTHH U KOPBI [0 CpaBHEHHIO ¢ Maccoit supa  (1,7-1,8%) [9],
IIpY HEPAaBHOMEPHOM HarpyXeHUM KOpbl B OJIHOM MeECTe,
MOBOPOTAa OOOJIOYKHM MPAKTUYECKH HE IMPOUCXOIUT, a BMECTO
3TOr0 MEPEMEILIAETCS AP0 B HOBOE CTALMOHAPHOE IOJIOKEHUE
0 ‘\ Omke K ocu BpatieHus (puc. 4,

5), 4TO BBI3BIBAET PEAKTUBHBIN
MOMEHT,  HallpaBJEHHBII B
CTOpPOHY, MPOTUBOIIOJIOKHYIO HAIPaBICHUIO CMEIIEHUSI OCH, YTO,
B CBOIO Ou€pellb, KOMIIEHCHPYET BO3HMKAIOIIME IIPpU TaKOU
HEPaBHOMEPHOM 3arpy3Ke CHUJIbl U MOMEHTHI.

Takum  obOpa3zoM,  AApO0  BBINOJHAET  (YHKIHIO
€CTECTBEHHOTO  OanaHcupa, M3MeHsisi CBOE  BHYTpEHHEe
CTallMOHAPHOE IIOJIOKEHUE B OTBET HA BO3HMKAIOLIUE MOMEHTHI,
JNEHCTBYIOIIME Ha OTKJIOHEHWE OCU BpalleHus 3emiid, B
YaCTHOCTH, IOJ ACHCTBHEM HEPAaBHOMEPHOI'O HArpy>KE€HUsS KOpBI.
[Ipu >TOM OTKJIOHEHHS OCH 3eMJIM TpU JACHCTBUU Ha Hee
OTKJIOHSIOLIETO MOMEHTa HE IPOUCXOIUT, a BMECTO JTOrO

0 MIPOUCXOJUT MEepecTpoiiKa MOJIOKEHUS SApa BHYTPH MaHTUH, YTO

N HaIPaBJIEHO HA YCWJICHNE KOMIIEHCALUU JIEHCTBUS OTKJIOHSIOIIETO

MOMEHTA Ha 3€MHYIO OCb.

Pwnc.2

Puc.3

OTKJIOHEHHE TUIOCKOCTH MPOXOKIEHHS KOJBIEBBIX TOKOB OT
IKBATOPHAJIBHON IUIOCKOCTH KaK MapKep HEPABHOMEPHOIO
nepepacnpe/aejeHnsi Macc Ha Kope

MarautHoe mone 00pa3oBaHO, IO BCEH BUIAUMOCTH,
9KBATOPHUATLHBIMU KOJIBIIEBEIMH TOKaMH, 0003HAYEHHBIMH CEPBIM
S BeTOM Ha puc. 1, 4. HauanbHOE HECOBNIAJIEHHE MEXaHUYECKON OCH

Puc.4
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BpalleHUs] U MarHUTHOW OCH, IPOXOJSIIEH MO LIEHTPY IUIOCKOCTH KOJIBLIEBBIX 3KBATOPHAIBHBIX
TOKOB TMEPICHIUKYISIPHO €i, 00YyCIIOBICHO HAYaJIbHON TUHAMHYECKONH acHMMETpHUEW MOJOKEHUS
spa, 0 KOTOpoi ObLIO cka3zaHo Bhimie. [Ipu mepecTpoiike MOJIOKEHUS sapa MPOUCXOIUT TaKXKe
CMEIICHUE, a UMEHHO, HAKJIOH IJIOCKOCTH KOJIBIIEBBIX TOKOB, B PE3YJIbTaTe YEro W MPOUCXOAUT
CMeIlleHNe MarHUTHBIX MOJIIOCOB (MarHuTHas ochb 00O3HAauU€Ha Ha puc. 4 KpacHbIM). A TOCKOJIbKY
IJIOCKOCTh KOJIBIIEBBIX TOKOB B HOBBIX CTAllMOHAPHBIX IMOJOKEHUSIX MOKET HE MPOXOJUTH Yepes3
reOMEeTpPUYECKUN HEeHTp 3eMiiu, TO 3TO O00ycioBIMBaeT (MU Ha puc. 4 BUIAHO) HEOJUHAKOBOCTD
cmenienust FOxxnoro u CeBepHOro MarHUTHBIX MOJIOCOB MO TOBEPXHOCTH KOPBI.

CrienoBaTenbHO, TOJIO)KEHUE MArHUTHBIX IIOJIFOCOB SIBIISIETCA yKa3aTelleM, HAaCKOJIbKO
HEPAaBHOMEPHO 3arpy’K€Ha KOpa OTHOCUTEIBHO BCEW NMOBEPXHOCTH, & BEIMYMHA PA3HOCTH MEXKIY
cmetenueM FOxHoro u CeBEpHOIo MOJIOCOB OTHOCUTEIBHO MEXAHUYECKUX IOJIIOCOB MOKA3bIBAET
CTENEHb HECUMMETPUYHOCTH KOJIBLIEBBIX TOKOB B MAHTHH, CO3JAIOIINX MArHUTHOE I10JI€ 3€MIIH.

J10 KaKHX MOp MPOUCXOIUT KOMIIEHCAIUS
[ToHATHO, YTO OECKOHEYHOW KOMIICHCAIIUH JICHCTBUS OTKJIOHSIOIIEIO MOMEHTa Ha 36MHYIO

OCh MYTEM CMEIEHUS BHYTPEHHETO IMOJOXKEHUS SApa, MPU BCE OOJIBIIEM YBEIIMYECHUU BEITMYUHBI
3TOr0 MOMEHTa, ObITh He MokeT (puc. 5). Ilpu mocTHKEHHH 3TUM MOMEHTOM OIpeneaEHHON

BCJIMYHWHBI — IIOPOTOBOro 3HAYCHUA — MOXKCT HpOH30171TPI MNPAKTUYCCKU MI'HOBCHHOC
OIIPOKH/IBIBAHUE 3€MHOI OCH, TO €CTh IIPOBOPOT €€ HA 3HAYUTEIBHBIN YToJl 10

\ CJIEIYIOIIETO CTAIIMOHAPHOTO COCTOSIHUS (TIEPEKITI0YCHUE). DTO 03HAYAET, YTO

B B TOUYEYHAs HEPAaBHOMEPHOCTh 3arpy3K 3€MHON KOPBI, KOTOpasi B PealbHOCTH

>O \ O MOJKET TMPOM30UTH TOJIBKO OT OAHOTO CYIIECTBEHHO IUIaHETapHOTO (paKTopa

— 3a c4€T MOCTOSIHHO M HEU30€XHO yBEIMYHMBAroOILEHcs 100buu HePTH U
raza M 3aKkaykd B OCBOOOJMBILIHMECS IOJIOCTH BOJbI, SIBISETCS 3HAYUMBIM
(bakTOpOM, KOTOPBI MOMKET HMPHUBECTH K €IMHOBPEMEHHOMY MIHOBEHHOMY
CMEILEHUI0 MEXaHUYECKOM ocH BpallleHus: 3eMiu. Benuuuny 3Toro yria, Kak

Puc. 5 U IIOPOrOBOE 3HAYECHUE BEIMYMHBI HEPABHOMEPHOCTH 3arpy3KHd 36MHOU KOPBI,
MOYHO MPHOJIU3UTEIBHO OLICHOYHO PACCUUTATH U IIpoMoienuposats [10].

BriBoabI

e (CmMerieHne MarHUTHBIX TOJIOCOB — TPEIBECTHUK CMEIIEHUSI MEXaHUIECKOH OCH, KOTOPOe
elé He MPOUCXOINT, TOKa HEPAaBHOMEPHOCTh PACHPENEIICHUSI MacC 10 KOpE He MPEBBICHIIA
KPUTHUYECKHH Mpe/ies1 KOMIIEHCUPYEMOCTH €€ CMEIIeHUEM s1pa.

e MrHOBEHHOE TMOJIOKEHHE MarHUTHOTO TOJIIOCA SIBIISIETCS] YKa3aTelleM HACKOJIBKO B JTaHHBIN
MOMEHT BPEMEHH HEPaBHOMEPHO 3arpy’eHa Kopa OTHOCUTEIbHO BCel TOBEPXHOCTH.

e Bxkiax B HepaBHOMEPHOCTb paclpeiesieHUs MacChl KOpbl MO €€ IOBEPXHOCTU MOKET
BHOCHUTH Hererazonoosya. C yu€ToM TOro, 4TO NMpHU U3BJICUEHUH HE(THU U raza MpOU3BOJIAT
3aKauyKy BOJbBI, MPUUEM B 00bEMaAX, 3HAYMTEIHHO NMPEBBIIIAIOMUX OOBEMBI M3BICUEHHBIX
He(Te-, ra30npoaAyKTOB (10 7 pa3), U ¢ Y4ETOM TOrO, UTO TaKO€ NepepaclpeesieHne Macc
MIPOMCXOJUT Ha MPOTSDKEHUM BeKa, a HauboJiee MHTEHCUBHO — HE MEHbIIE IOJIyBeKa, U,
HaKOHELl, ¢ y4€TOM TOro, YTO TAaKOE€ IepepaclpeeieHue MPOUCXOAUT MPAKTHUYECKU Ha
paccTosiHUU pajauyca 3eMJIH, MOTYT 0Opa30BBIBATHCS 3HAUMTENIBHBIE ONPOKHJIBIBAIOIINE
MOMEHTBI. OTH MOMEHTHl KOMIIEHCHPYIOTCS CMEIIEHHEeM sipa, Ha YTO YKa3bIBaeT
nepeMeIeHne MarHUTHBIX TOJTFOCOB.

e Hecummerpuuynoctp cmemeHust CeBepHoro u  HOXKHOTO TIOJIOCOB  TOATBEPXKIAET
OTKJIOHEHHUE TUTOCKOCTH TIPOXO’KIACHHUS KOJBIIEBBIX TOKOB OT SKBATOPHAILHOU IJIOCKOCTH, B
pe3yabTare 4ero Ochb, MEPHEHIUKYJSpHAs IUIOCKOCTH KOJBIEBBIX TOKOB, Ha3bIBaeMas
MarHuTHOM OCBIO, HE IPOXOAUT Yepe3 LEHTP 3eMiId. DTO 00YCIIOBIEHO NIEPEXOOM B HOBOE
CTallMOHAPHOE COCTOSIHUE ypaBHOBEUIMBAHHUSA, BBbI3BAaHHOE HEPaBHOMEPHBIM
nepepacnpeeeHueM Macc Ha Kope.
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e KowmneHcanuss MOMEHTOB, AEHCTBYIONIMX HA OTKJIOHEHUE 3€MHOW OCH 3a CUET BHYTPEHHETO
PEaKTUBHOTO CMEIIEHUS TOJOXKEHUs siApa He MOXeT ObIThb OeckoHeuHbIM. CyllecTByeT
MOPOroBO€ 3HAYCHHE BEJIMYMHBI HEPABHOMEPHOCTU 3arpy3Kd 3€MHON KOpPbI, KOTOpOE
MOKHO TPHUOJIM3UTEIBHO PACCUUTATh, NMPU IPEBBIIICHUH KOTOPOTrO IMPOU3OUIET pe3Kuil
MOBOPOT 3€MHOM OCHM HAa 3HAYUTEIBHYIO BEIUYMHY [0 CIEIYIOUIEr0 CTallMOHAPHOTO
MOJIOXKEHUS.

e Jlpyroii ¢akTop, 00yCIOBIMBAIINN HEPABHOMEPHOCTh HArPYKEHHUS 3EMHON KOpPBI —
KU3ZHEICSITEIIbHOCTh YEJIOBEKa, B YAaCTHOCTHU, CTPOUTEIBCTBO KPYIHBIX METAIOJIHCOB.
Hampumep, Macca 3qanuii MOCKBBI B TepBoM npuOmmkennn cocrapiser 3-1011 kr [11].
[Ipu yuére, 4TO MpaKTUYECKH BCE KPYIHBIE METarnoJIuChl pacrojiokeHsl B CeBepHOM
MOJTYILIAPHH.
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The results of analyzes of possible causes of the magnetic poles of the Earth displacement and dynamics of this process
is reported. On the one hand, this phenomenon is considered as a natural physical mechanism of interaction of the
rotational motion of the Earth with its specific structure, on the other hand, the anthropogenic factors effecting on the
magnetic poles displacement. The magnetic pole position is pointer of unevenly loaded relative to the entire surface of
the crust. Contribution to the uneven distribution on its crust surface can make oil and gas production.
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SOME PHYSICAL ASPECTS OF ARTIFICIAL AND NATURAL FIELD GYROSCOPES.
RELATION TO ATMOSPHERIC PHENOMENA AND GEO-PATHOGENIC ZONES

Mark Krinker
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Technology, CUNY, New York

mkrinker@aol.com

The paper considers physical effects, produced by a spinning electromagnetic field. Unlike a traveling wave, all its
energy remains in a localized volume, what relates such the system to a mechanical gyroscope. Like the classical
gyroscope, the electromagnetic spinning, manifested as a Field Gyroscope (FG), produces a torque in a case of the non-
stationary spinning. However, the electromagnetic base of the spinning brings new features, which the mechanical
gyroscope does not have. The phenomena of the Filed Gyroscope allow explanation of dangerous atmospheric
processes and anomalies of Geo-Pathogenic Zones as well as the possibility of a new type of the propeller.

1. Introduction

The conception of the Field Gyroscope, (further-FG), was developed by the author as a
transfer of ideas and results of mechanical gyroscopic experiments of N.A. Kozyrev [1, 2] and other
researchers [3-5] into the Field Domain [6-9].

Rotation of electric vector in the elliptically polarized electromagnetic wave is well known.

However, unlike the elliptically polarized wave, FG does not transfer the energy. Its Umov-
Pointing vector equals zero. Energy remains accumulated inside the geometric sizes of FG. The
localized energy has an equivalent mass, angular momentum and other attributes of a real
gyroscope.

The spinning vector E is developed by 2 orthogonal parent vectors E1 and E2, shifted in a
phase.

E, =E,sin(awt) and E, =E,,sin(ot+p) (1).

The resulting vector Es is a function of time and has a value

E, (t): \V El2 + Ez2 2).

The angle « of a radius-vector is a time-varying value according to

o =arctan 5 (3).
El

In the simplest case, an=ar, then the end of Es depicts an ellipse, if Eo1 and Eo2 are not
equal, the most common case, or a circle, if they are equal.

Non-stationary spinning of FG is of special interest, because it can produce a real physical
torque, yet it develops a unique case of mass-variation spinning.

FG origins as a result of superposition of two orthogonal fields shifted in phase.

This situation is pretty frequently occurs in Nature. Because of developed physical
consequences, studying artificial and natural FG is a matter of importance.

FG is a spinning reference frame, producing additional accelerations as for the associated
objects, having velocity V inside FG of a radius r.

115



a, =2[av]+[alar] ().

The mechanic manifestation of the first related force is known as a Coriolis force.
However, the degree of this association is a special question. For instance, it’s related to

passing a laser beam through FG.
If the beam is associated in some degree k ( 0< k<1) with FG, this can result in deflection of

the beam. In this case V=kC and the acceleration can be considerable.
The earlier experiments of [10, 11] showed that FG interacts with photons.
In the majority of the cases, the spinning of FG is non-stationary.
Non-stationary spinning FG, having time-varying angular momentum L produces the torque

= _n =[fF] 5).

The non-stationary spinning develops mechanical forces which can rotate even relatively
massive objects, placed inside FG.

This force also will result in specific deflection of the light beam

Fig.1 shows the possible experiment of propagating the laser beam inside the non-stationary
FG. However, in this planned experiment, the beam is propagating along the long axis, which does
not correspond to conditions (4) and (5) in the best way. According to (1) and (2), the beam has to
be directed normally to the FG axis to some effect. However, it’s not clear yet about special effects
along the major axis of FG.

Modulator

: /’}Radin Frequency Generator
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Fig.1. Generating non-stationary FG and one of the possible interference experiments to reveal Space-Time
distortions inside FG.
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Fig.2 shows the possible outcome of propagation of the beam of light inside the non-
stationary FG, normally to its axis. The developed torque F*r, according to (5) can deflect the
beam.

Spinning
A

Fig.2. The possible outcome of propagation of the beam of light inside the non-stationary FG, normally to its
axis. The developed torque M= F*r, according to (5), can deflect the beam.

2. Parameters of FG

For FG, its mass can be calculated from energy of the field inside its geometrical limits.
W
c

Total energy W of FG, having diameter D at the angular speed o, is a sum of potential and
Kinetic energy, associated with the momentum of inertia I.

Taking into consideration that the moment of inertia of a cylindrical-like FG, having
diameter D is

2 2
| = mb :ﬂZDZ =W Ej (7).
4 4c 2C

And the kinetic energy of spinning is

2
w, = L1g7 = 1w[Pe (8).
2 2 2¢

We can write down

W(t)= [ E.2(0V +%W(t)(%j ©).

From here, the total energy of FG is
2
&, [ES(t)v
V

L A
5. (Dw)
2c

W(t)= (10).
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From here, the mass of FG is

egoj E2(t)dV
m(t)=—Y——  (11).

It has some common features with Lorentz’s transformation for the relativistic mass for a
linear motion:

m= (12).

Generally, for FG, the angular momentum is a function of two time-dependable variables,

; D?o(t)ez, [ E. (t)dv
L(t)=|(t)a)(t)=m(tzD o) 09

So far we supposed the driving field Es as a constant. In this case, dL/dt=0.
However, the non-stationary is a more natural condition for FG.
If Esis a time-varying value, so does its mass m, then

2 2
%=D_(wd_”‘+md_“’j=D—2wo oL [E2@av + 32 [E 2wV |- 2 F () 1a)
d¢ 4\ dt dt) 8c’-(Dw) dt dt 3 2

We get a time-varying torque. Its value theoretically tends to infinity at some critical
frequencies and changes the sign in vicinity of them.

3. Non-Linear Phenomena of FG: Mass “Resonance”. Antigravity? Gravity Waves

It follows from above that there is a critical point of the frequency of spinning where these
functions tend to infinity, experience a rupture and then became negative.

The resonance-like phenomenon exists in vicinity of specific frequencies of spinning.

At this point, FG will consume abnormal amount of energy, the feeding generator will be
overload and the effect will not reach its theoretical level.

The “resonance” frequency depends on the diameter of FG. Fig.3 shows this supposed
phenomenon for FG having 400 VV/m at 1m diameter and 1 m® volume.
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Mass of FG vs .Frequency
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Fig.3. Dependence of mass of FG on its angular frequency for E= 400V/m at 1 m diameter and 1 m® volume.
The resonance-like phenomenon exists in vicinity of specific frequencies of spinning.
The “resonance” frequency depends on diameter of FG. Fig.3 shows this supposed
phenomenon of the mass for FG having 400 VV/m at 1 m diameter.
Reality of the negative mass has to be studied in the experiments.

As it follows from (11), the “resonant” frequency is
C
®, = 2.835 rad/s (15).

Fig. 4 shows this dependence.

"Resonant" Frequency vs Diamater of FG
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Fig.4. “Mass Resonance” frequency vs. diameter of FG.

Fig.5 shows the variation of the FG-developed torque in vicinity of the “resonant” frequency
for 400 V/m, D=1 m and 1 m® volume.
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dL/dt vs. Frequency
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Fig.5. Dependence of the torque of FG on its angular frequency for E=400V/m at 1 m diameter and 1m”~3
volume, if da/dt=0.

According to (11), the mass of the non-stationary FG is a time-varying value yet it can reach
considerable values to generate the gravity waves.

4. The Experiment

The experiment had to show that FG really develops the torque.

The experimental installation, that was used earlier to show interaction of FG with gamma-
photons [10, 11], was employed in that mechanical experiment. The 14 g disks were suspended
inside the double quadrupole spinner, Fig.6. The spinner developed opposite directed FG at 400
V/m at 3MHz, specially modulated to increase the torque.

Fig.6. Two quadrupole spinners, generating opposite modulated spinning electric fields 400V/m @3MHz,
according to Fig.1, having the disks placed in the originated FG. During the experiment, the disks turned for as
much as 10 degrees.

The quadrupole spinners were driven with the modulated voltage shown in Fig.7. This
actually is an image of the trajectory, depicted by the end of the spinning vector Es.
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Fig.7. The actual trajectory, depicted by the end of the spinning vector Es.

The generated torque is being compensated by an opposite momentum of the twisted
filament having a torsion constant k. This results in rotation of the disks for the angle é.
Now we can show that

dL D2 d = 2 da) = 2 D
= - — | ES(t)dV +— | E.“(t)dV |=—F(t)=-k& (16).
I 802_(%)2@0[%4 (tov -2 e j e )-—k0 (1)

During the experiment, the disks rotated for as order of 10 degrees. Such a considerable
rotation was possible due to presence of high level derivatives, seen in Fig.6 at the upper portion.
More detailed analysis of the experiment will be done in the next publication.

5. Quantum Aspects of FG
At low mass, like 1.0e-20kg, FG can be considered as a quantum object.
There is a point of view that FG-related Torsion Fields are bosons, having an integer spin,

according to the quantum statistics.

Then

Vv

*~(Do)

D?o(t)ez, [ E.*(t)dV
——=nn (17).
8c

This allows calculating the number of FG-bosons.
Because the energy of FG increases along with frequency, the higher energies can

correspond to higher energy photons. Therefore, we can assume that FG generates virtual particles,
in particular — the photons, which are bosons like the quanta of FG.

&%:OJ‘ E(t)v
W(t)=—L———=nhv (18).

2
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However, at the critical resonant frequencies, the mass and angular momentum experience
drastic increase and FG cannot be considered anymore as the quantum object.

6. FG and GPZ

The author repeatedly raised the question about originating FG over GPZ. The detailed
analysis was done in [6, 9, 12].

As the set of formulas above shows, there are possible strong non-linear phenomena in FG-
generating GPZ.

The negative mass and the time varying mass can develop distortion of Space-Time metrics
with the following consequences.

In particular, speculations about anti-gravity phenomena in GPZ now can get a base.

The set of formulas above shows that the beam of light inside FG can experience deflection.
This question was raised by the author in 2005. But FG presents in majority of GPZ. At least two
group of experimenters reported later that they observed either attenuation of the signal from laser
beam-receiving photo-detector or its deflection [13, 14]. On the other hand, the observed reduction
of the signal could be caused by the deflection of the beam from the active area of the detector.

7. FG and Atmospheric Phenomena

The dangerous atmospheric phenomena like twisters, hurricanes and tornados can be
explained on a base of this developed conception.

There are a lot of atmospheric FG, produced by lightings and even permanently existing
Earth’s electromagnetic fields, generated in Van Allen belt an then supported by the Earth’s —
ionosphere resonator [6]. Electric field in clouds can reach as much as 3.0E+6 V/m before the
electric breakdown at a volume of tens of millions cubical meters. These fields have all the
conditions for developing FG. Needless to say, that this FG can produce a heavy torque, which will
be able to rotate many-tons mass of the clouds and air.

If so, this gives a hint how to fight these unwanted processes. The opposite spinning
artificial FG can be developed to compensate the natural one.

Let’s calculate the resonant frequency according to (15) for FG, having D=1.0E+4 m in
clouds. It equals 8.5e+3 Hz. The atmosphere is reach with these frequencies, supported by the
Earth-ionosphere resonator [6].

Now we can calculate the torque. At the lighting discharge the field can be E=1.0E+6 V/m.

If our FG has a height of 1.0e+3 m, the total volume equals 7.85e+10 m"3. The total energy
of this FG is as much as 1.0e+12 J. The mass of this FG is 1.0e-5kg. According to (14), the torque
at 8kHz is 0.7 N*m. Even this is enough to start rotation of masses of water vapors and air. As the
frequency approaches the resonant one at 8.5E+3 Hz, the torque theoretically tends to infinity. After
8.5e+3 Hz, the frequency domain of negative mass and anomalous phenomena begins.

FG could also explain the phenomenon of year 1970, when a small plane flew through the
giant bagel-like rotating cloud and was cast through Space and Time getting the destination in
Florida for shorter time and with less consumed fuel.

8. FG—Propellers

Direct employing considerable torque of FG in vicinity of the “resonant” frequency
develops the pair of forces rather than a net force,

However, the net force can be developed basing on acceleration of the moving particle
inside the spinning reference frame. For this purpose the interaction of the particles with FG has to
be partial.

Interaction of FG with quantum objects had been proved experimentally. It means that the
guantum objects became partial participants of the spinning reference frame. This interaction has a
spin-to-spin nature. For origination of 2[5)\7] acceleration, every particle has to participate in
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rotation. For interaction between FG and particles this is furnished by spins. In this case, FG
Propeller can be offered. The Coriolis force can work here, Fig.7.

Outer Particles

Force of |

Reaction Spinning Vector

Fig.8. Conception of FG-Propeller. The outer quantum particles moves through FG, participating in the
spinning reference frame due to spin-to-spin interaction. The particles experience action of the Coriolis force.

The force of reaction moves FG source.

9. Conclusion

1. Field Gyroscope, FG, is a real object, having a physical mass.

2. Its interaction with quantum particles, crossing it, can result in origination of a force of
reaction, if the particles are associated with FG only partially.

3. Non-stationary spinning FG develops a mechanical torque.

4. The existence of the torque was proved experimentally.

5. There are quasi-resonant frequencies of spinning, at which its mass rapidly tends to infinity
and then becomes negative as the frequency increases.

6. Non-stationary FG develops the varying mass, which can be considerable at critical
frequencies to develop gravitational waves.

7. There is a logic base to assume that FG can produce virtual particles, including photons.

8. FG can cause anomaly phenomena in the atmosphere where it generates the torque enough
to rotate considerable masses of vapors and air.

9. One of the anomaly FG-phenomena in the atmosphere is generation of the negative mass

which can distort Space-Time metrics.
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HEKOTOPBIE ®U3NYECKUE ACITEKTBI MICKYCCTBEHHBIX 1 [TPMPOJIHBIX ITOJIEBBIX
I'MPOCKOIIOB. CBA3b C ATMOC®EPHBIMU ABJIEHUAMMU U I'EO-ITATOI'EHHBIMUA
30HAMU
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Cratbs paccmaTpuBaeT puzndeckue 3PEeKThl, NPOU3BOIUMbIE BPALIAIOIINMCS IEKTPOMAarHUTHBIM TTosieM. B oTimdme
oT Oerymieil BOJNHBI, BCS €r0 JHEPTUsl OCTAeTCs B JIOKAIM30BAHHOM OOBEME, UYTO POJHHUT TaKyl CHCTEMY C
MeXaHH4eCKUM THupockonoM. [10100HO KilacCHYeCKOMY THPOCKOITY, JIEKTPOMArHUTHOE BpAIlleHHEe, MPOSBIIEMOe KaK
IToneBo#t ['mpockom, co3maéT MOMEHT CHJIBI B CJIydae HeCTal[MOHapHOTO BpamieHus. OJHaKo 3JIeKTpOMarHUTHAas
MIPUPOJa BpAIIEHUS NPUBHOCUT HOBBIE CBOMCTBA, KOTOPHIMM MEXAaHHYECKHH THPOCKON He obnanaer. SBieHus
[MoneBoro I'mpockona Mmo3BOJISIIOT OOBSICHUTH OMACHbIE aTMOC(EPHBIE MPOLECCHl U aHOMAaJMK T'€ONaTOreHHBIX 30H, a
TaKKE NpeaIararoT BO3BMOXXHOCTb HOBOT'O THUIIA I[BI/I)KI/ITCHCI‘/’I.
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Experiments on Crookes radiometer, conducted by N.P. Myshkin and his contemporaries revealed a manifestation of
some twisting forces, acting on the blades of the instrument beside the classic light pressure. These forces act even with
no visible sources of the electromagnetic radiation. These phenomena can be explained with the model of the Field
Gyroscope, (FG), proposed earlier by the author of this publication. The related phenomena of anomaly dependence of
the rotation of the blades versus the pressure inside the instrument and rotation of the free cathode of X-ray tube as the
current passes (Nipher’s Effect) are considered in the context of spin-relay mechanism between molecules and
conservation of the angular momentum.

Back in early XX Century, N. P. Myskin, Russian physicist, noted that blades of Crookes
radiometer, Fig.1, rotate even without visible sources of a light [1]. Studying this phenomenon, he
conducted series of experiments with a mobile body, which could turn around the vertical axis of
suspension. He raised a question about some ponderomotive forced acting there [2, 3]. Then, he
came to conclusion that a mobile, around the vertical axis, body, exposed to a radiant energy,
distributed in the atmospheric air, experiences an action of a pair of forces, which tends to rotate it
counterclockwise. He stressed that this specific force was external with respect to internal forces
inside Crooks radiometer. Unlike this specific force, the classical Crookes experiment demonstrated
rotation of the blades of the radiometer clockwise or counterclockwise, depending on the sign of
difference of temperatures between the wings and the source of the radiant energy. He raised a
question about some ponderomotive forced acting there [2, 3].

The direction of the flux of energy with respect to the object defines the direction of its
rotation.

Myshkin proved then that this phenomenon was not caused by a convection of the air [2].

*\i

|

&

Fig.1. Crookes radiometer.

Basing on his observations, he writes:

“Amazing simplicity and the strong law in manifestations of the phenomena in all the series
of conducted experiments involuntarily lead to a thought that, in the emptiness of the Crookes tube,
the process of radiation is accompanied with origination of such a pair of forces for the irradiating
body, which tends to rotate it counterclockwise, while the process of light absorption is
accompanied with a clockwise rotation of the body.” (Translated by MK).

He used short wavelength electromagnetic waves, X-rays and the radiation of the radioactive
decay as the sources of the radiant energy.
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Myshkin cites observations of other researchers stating that behavior of Crookes radiometer
depends on the degree of lightness of air. Initial lightening the air inside the tube increased a speed
of the rotating blades. However, the further lightening air retards the rotation, finally it comes to a
stop and then begins to rotate in opposite direction.

The author of this publication believes that N.P. Myskin and other researchers observed a
manifestation of the Fired Gyroscope, FG, described earlier [4-9]. The Crookes radiometer works
as a detector of spinning fields, which actually are FG.

FG is a localized spinning electromagnetic field. Unlike an elliptical polarized
electromagnetic wave, it does not propagate in the space. Its Umov-Pointing vector equals zero. Its
equivalent mass spins and has an angular momentum L. At the condition of non-stationary
spinning, FG produces a torque - the turning pair of forces F [10].

The value of the torque is

d_'—zD—sz)zég{ gtjé (t)aV + J’E J: F(t)=RF(t) (1).

dt  8c”—(

Here, parameters of FG: @ —angular speed, D-diameter, Es-spinning vector, V-volume.

Two orthogonal electric vectors, having same frequency, but shifted in a phase, is a major
condition for origination of FG. This condition is pretty frequently meets in Nature [5].

As we see, at some critical parameters, when D®=2.83c, behavior of the FG becomes
strongly non-linear, yet accompanied by transferring the mass through infinity to its negative value
as the Dw increases. At the same point, the torque experiences a similar abnormal non-linear
transformation.

Value Dw is a double speed V of the spinning electric vector of FG. Same criteria can be
shown as V = ~/2¢ .. Condition of v>C is prohibited for the group velocity rather than the phase one.

The experiment on rotation of the discs for 10-15 degrees inside the electric spinner,
developing the non-stationary spinning at 3 MHz and 400V/m was discussed in [9], Fig.2.

Fig.2. Quadrupole electric spinners, developing the non-stationary spinning the field which could turn 14 gr
disks for 10 degrees.

As any gyroscope, FG has inertia. This property was experimentally proved in experiment
shown in the video [10].

The space around us is filled with localized natural FG, having various directions of the
angular momentum [5].

In a case of a wide spectrum, the total angular momentum is a vector sum of all the
components.

Then, in a wide band up to the maximal frequency (dmax,
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The higher frequencies make a major contribution in the torque.

The Ambient Spectrum for Driving FG

The Earth’s environment has a base for originating FG. The limited portion of the Earth’s
spectrum is shown in Fig.3. The spectrum is driven by Van Allen belt, sending electromagnetic
waves into the Earth-_lonosphere cavity resonator. We see the Earth-ionosphere resonant
maximums at 6, 12 and 18 kHz. The yellow curve shows the same spectrum under influence of
turbulent waters, contributing into the low-frequency portion of the Spectrum. There actually were
no industrial components of the spectrum at Myskin’s times. Here —it’s 60 (50 in Europe) Hz and its

harmonics. Theoretically, the maximal frequency of (2) tends to infinity, involving the optical
band.

E SpectraPRO - FFT Spectral Analysis System - [Spectrum] 3
ﬂFlIe Edit Mode View Options Utiities Config License Window Help

e = . PlotTop:[0.00_ |+ PlotRange:[100.0 |+

LefiChannel

W “'il il hrh “M"’ H ”ﬂw \P \l'h

Relative Amplitude (dB)

\
m,\ e : |‘

6 10 20 ' 40 ‘60’ ‘ido 200 Fre;ggmgu(gz)1 Ok 20k 40k 60K 100k 2000
Astart ||| 1A @ 3 || e [ spectrapro - FFT spec... 4y
Fig.3. Partial spectrum of the Earth. The spectrum includes industrial frequencies of 60 (50) Hz and their
harmonics, which did not exist at Myskin’s times. The full spectrum of Earth is much wider, basing on the

frequencies supported by Earth-lonosphere resonator.

For o= 1.0e+8rad/s and E=1V/m, D=0.1m (the dimension of Crookes radiometer) the torque
is as order of 1.0e-16 N*m according to (1). Taking into consideration (1) and (2) at angular
frequencies in the wide band, up to optical frequencies, the total torque can be pretty considerable.
The Earth-lonosphere resonator supports a wide band of frequencies for that. The cavity resonator,

having the distance d between its walls can support a number N of waves A and their frequencies
if

2d =NA, a):%, Nefl,23..} (3).

At average d=60 km, the distance between the ground and the floor of the lonosphere, the
number of short waves frequencies @ can count millions. Each of the @
represents the elemental FG in (2).

In addition, taking into consideration that there is a lighting discharge (150000A) on Earth
every second, the powerful driver for FG really exists.

Field Gyroscopes exist around us as a manifestation of Geo-Pathogenic Zones and other
sources.

Spin-Related Component in Experiments on a Body, Moving in a Flux the Radiant Energy
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Myshkin cites observations of other researchers stating that behavior of Crooks radiometer
depends on the degree of lightness of air.

“Then Crookes noted the peculiarity in the phenomenon in that the increase of a rate of the
rotation takes a place, up to a certain level, then a continuous decreasing this rapidity up to a full
cease of the rotation occurs, after what the rotations origin again, but in opposite direction.”
(Translated by MK).

On the other hand, he discusses the Nipher’s experiment on a free X-ray cathode, which
experiences a rotation as the current passes through the tube.

Both these phenomena can be united under the same principle. This is a manifestation of the
spins of particles. There is a spin-relay mechanism in the radiometer with a gas inside. Rotation is
being translated from a molecule to a molecule, and finally- to the rotating blades, due to the relay
mechanism. Non-monotonic behavior of the rotation in the Crooke tube as the pressure decreases
consists of 3 phases.

1- removal gas molecules from the tube first relives the rotation due to lesser the friction;

2- then, when the number of the molecules gets less, the relay transmission of the spinning can not
work properly and then spin-driven rotation retards.

3- the reversed rotation, as the number of the molecules keeps decreasing can be caused by FG,
which originated as a result of a counter-spinning according to Le Chatelier-Brawn Principle.
The molecules have gone, but apposite FG remains and spins the blades in its direction of the
spinning, which is opposite to left molecules.

The phenomenon of remaining spinning FG was observed by the author of this publication
back in 2006 [10]

In the case of the free rotating X-ray tube cathode, observed by Nipher, the explanation
looks pretty simple today.

The initial total angular momentum of the cathode was zero. As the electrons leave the
cathode, they take away a portion of the angular momentum with the spins of numerous electrons.
According to the Conservation of the angular momentum of the Cathode-Electrons System, the
cathode gains an opposite (to spins of the electrons) rotation.

This looks like the origination of a circulation around a moving airplane wing. The vortexes
at its back edge leave the wing, carrying over the angular momentum and stimulating the
origination of the opposite angular momentum to keep the initial zero balance of that.

Origination of FG in a Flux of Electromagnetic Energy

In 1998, A.V. Bobrov, Russian scientist, discovered a non-electromagnetic component in a
laser and light-emitting diodes radiation [11].

In [12] the author of this publication proposed a model of origination of the localized
spinning fields, actually the local FG, in a flow of electromagnetic energy, basing on Huygens —
Fresnel Principle.

The basic conception of this model is that during the interference of the secondary waves,
there are conditions when their vectors are shifted for 90 degrees in a phase and located normally.
These are conditions of origination of localized FGs, represented by the spinning vector E3, Fig.4.
Fluctuations of the Vacuum also advance this process, provoking the needed phase shift.

The parent vectors E1 and E2 (which are components of the vector E of polarization) gain a
phase shift if there is anisotropy along E2, which can be furnished by fluctuations of the Physical
Vacuum or other conditions. If the phase shift between the parent vectors remains invariable for
some time in a localized volume, a stable yet localized spinning vector origins.

So, the Huygens — Fresnel Principle contains conditions for originating FGs. The process of
origination of FG in electromagnetic waves is inevitable. In turn, FG develops non-electromagnetic
Torsion Fields.
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Fig.4. Origination of Spinning Vector E3 from two parent vectors E1 and E2 at the condition when one of them

gains an additional phase shift by some reasons. Here, this vector gains the additional phase shift due to a local

virtual anisotropy at vacuum Fluctuations. The original electromagnetic wave propagates normally to the plane
of the drawing. Vector E3 spins in a plane of the drawing.

Therefore, a light beam can form the FG which can contribute in rotation of blades of
Crookes radiometer beside conventional pressure of the light.

Conclusion

1. Effect of rotation of blades of Crookes radiometer as well as a free—hanging object in a flux
of irradiating energy, attributed by N.P. Myshkin to some ponderomotive forces, can be
explained due to existence of the Field Gyroscope.

2. This phenomenon can work in addition to the conventional light pressure.

3. Phenomena of seeming spontaneous rotation of the blades of the radiometer can be
explained with regard to presence of the natural FG in location of the instrument.

4. FG are driven with a spectrum of the electromagnetic field generated by Van Allen Belt and
supported by the Earth-lonosphere resonator at appropriate conditions of superposition of
the fields. In particular, these conditions are met in Geo-Pathogenic Zones.

5. The related phenomena of non-monotonic dependence of rotation of the blades of the
radiometers on the pressure are explained on a base of relay mechanism of transmitting spin
and conservation of the angular momentum, driving FG.

6. The Nipher’s effect of spinning the free cathode of X-ray tube at current passage is
explained on a base of the conservation of angular momentum as the emitted electrons carry
over the spin.

7. Mechanism of origination of FG in a light beam and other fluxes of electromagnetic energy
are considered on a base combination of Huygens’s-Fresnel’s Principle and fluctuations of
Vacuum.
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BO3MOXHOE ITPOABJIEHUE TTIOJIEBOI'O TMPOCKOIIA B OKCIIEPUMEHTAX H.IIL
MBIIIKNHA 1 ET'O COBPEMEHHUKOB.

Mark Krinker

I'oponckoii Texnonoruveckuit Komnemxk. I'opoackoit Yausepcuter Hpro-Mopka.

OkcnepuMmeHTsl ¢ paguomerpom Kpykca, mnposeneHubie H.II. MBIMIKMHBIM M €ro COBPEMEHHHMKaMH, BBISBHIN
NPOSIBJICHUE HEKHUX CHJI KpY4YeHHs], JEHCTBYIOIINX HA KPBUIBS/JIONACTH MPUOOpa, TIOMUMO KJIACCHYECKOTO CBETOBOTO
JIaBJIeHUsl. JTH CWIIbl JICUCTBAIM JaXe B OTCYTCTBHHM BHAMMBIX UCTOYHHMKOB 3JEKTPOMArHUTHOTO M3Iy4YeHHS. DTH
SIBJICHUS] MOTYT OBITh OOBSICHEHBI C MpuBiedeHrneM Mmojenu [loneBoro I'mpockora, paHHee NMPeIOKEHHBIM aBTOPOM
9TO# myOnukaimu. PojcTBeHHBIE SBIEHHS aHOMAlIbHOI 3aBHCMMOCTH BpallleHHs KpPbUIbYATKH NpUOOpa OT AaBJICHHS
BHYTPH HETO W BpalleHHe CBOOOJHOTO KAaToAa PEHTTeHOBCKOH TpYyOKH mpu mpoxoxkiacHud Toka (Dddexr Hudepa)
paccMaTpHBAKOTCA B KOHTEKCTE CITHH-PENICHHOr0 MeXaHH3Ma MEX/Iy MOJICKYJIaMH M COXpaHEeHUEM MOMEHTA BpallleHHUs,
COOTBETCTBEHHO.
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O KOJE ITNDPAT'OPA TTPU PACIIEIUIEHVH HEPBbIX IUDP HATYPAJIBHOI'O PAJIA HA
IIPABO- 11 IEBOBPAIIATEJIbHBIE TEOMETPUYECKHE ®UI'YPbI KAK BASMCHbIN
NHOOPMAILIMOHHBLIN ITIOIXO0 A K IIOHUMAHWIO TOPCHMOHHBIX ITOJIEMN

B.JI. lIkuies

Wucturyt npuknannoit ¢puzuku AH Monaosel, yin. Akagemuueckas, 5, r. Kummnes, MD-2002,
Mounnosa, Vladimir-Shkilev@mail.ru

[pemmoskeH MOHAAHBIA TOAXOJ MO PACKPHITHIO HMU(P HATYpPaTBHOTO psifa B BOJHOBOW makeT. s rpaduueckoro
n300pa)kKeHHsI TAKOTO BOJTHOBOTO NAKETa MCIOIB30BaHA JIETIECTKOBAsI CHCTEMa KOOPANHAT.

Henb3s ckazaTth, 4TO MaTeMaTUKH He OOpalaii BHUMAaHMS Ha CBSI3b YHCEN C TeoMeTpuen
[1-3], HO MO KaKOW-TO HUKOMY HE M3BECTHOW NMPUYUHE BBIJAIOLIMECS MATEMATHKH MPOILIH MHUMO
JIBYX OTHOCHUTEIBHO MPOCTHIX MPUHIIMIIOB, KOTOPbIE HYKHO OBLJIO MPUMEHUTH K [U(PpaM: MPUHIIUIIA
clokeHuss Udp mo cBoemy Moxaynio (mpunnumna Iludaropa) m HCMONTB30BAHUIO JIETIECTKOBOM
CUCTEeMBI KOOpAUHAT. TOIBKO COBMECTHO MPUMEHEHHE ITHX MPUHLIUIIOB OPOKAAET TAPMOHHIO.

Xopomo u3BecTHa ¢paza [Tudaropa — «MoHama — 310 Bce». Eciam 3T0 Tak, TO MOHAIHAS
IporpaMma, Cco3Jarolias Ais KakIoW IUQpHI ABa BUXPS, BpallarollUecs B pa3Hble CTOPOHBI,
JEHCTBUTENBHO CO3/1a€T B, YACTHOCTU IPOrpPaMMy CO3/aHUs MEPBUYHOIO JIYXOBHOIO (TOYHEE,
MaTepUaIbHO-IyXOBHOI0) 3eMeHTa. CyliecTBOBaHUE STOTO dJIEMEHTa IpeacKa3aiu ApUCTOTENb U
gactuyHo JleiiOnnm, a B Oosee mmpokoMm ToikoBanuu u I[IPOITPAMMY TBOPEHUA
MUPO3JAHUS, xoTopoe Takke SBISETCA >KUBBIM CylecTBoM, obOmagatoum BbICIINM
PA3YMOM, pabotalomuM B pPEKUME KBAHTOBOTO KOMITBIOTEpA OTACIBHBIMH JJIEMEHTAMU
KOTOPOTO, pabOTAIOIINMHK B PEKUME KBAHTOBBIX TOYECK, MOXHO MPHU3HATH 3Be3/1bI [4-5].

Kak m3BectHo, Benmukomy ITudaropy ans ananmsa ObUIO JOCTaTOYHO MEPBBIX JCBITH ITUD
HaTypaibHOro psaa — 1,2,3,4,5,6,7,8,9. LHudpa 10 emy yxe kazaaoch JUIIHEH W OH, COTJIACHO
MpUIYMAaHHOMY UM KOZy cloxeHus Moayieit uudp cuuran ee 10=1+0=1 exununeii, 12 — Tpoiikoii,
18 — nmemstkoii u T.1. Jpyrumu cinoBamu, [Iudarop, HaTypanbHbIi psa yucen pa30UBall HA IUKIIBI
KpaTHble JeBATU. [Iudarop cuutan, 4To KaKIOMy YEJOBEKY COOTBETCTBYET ONPEIEIEHHOE YUCIIO
ot 1 no 9. lHudpa 9 y IMudaropa coorBeTcTBOBaNIa HanbOIEEe JYXOBHO Pa3BUTOMY ueioBeky. Kak
3T0 paccuuthiBaniock? Ilo oueHp mpocToil mporpamme. Jlomyctum, yenoBek poawica 13 okTaOps
1948 roma. bpamace  mocnenoBarenbHocTh  mudp  13.10.1948 um  ckiaapBanack:
1+3+14+0+1+9+4+8=27. 27 Ttaxxke ckiaablBaloch U3 2+7, mosydaioch 9. YenoBek, KOTOPBIH
nosryyan uudpy 9, cuurtancs npeapacnoNokeHHbIM K JyXOBHOMY Pa3BUTHIO.

[IpumeMm K cBeaeHuto 330Tepuueckuii B3rsia [ludaropa Ha nudpel HaTYpalbHOTO psia U
MONBITAEMCSI UCIIOJIb30BaTh Il UHTEPIPETAIIMM HEKOETO CMBICIIA, 3aJI0KEHHOTO B HUX, B BHJE
rpa@UKOB B CHCTEME JI€KapTOBBIX M JIEMECTKOBBIX KoopiauHaT. [IpeaBapuTenbHO HOCTPOUM
TeOMETPHUECKYIO MaTPHILy COCTOSIHUS C HA4yajoM B BHUJIE TOUKH B IiepBoM ctouidie (uudpa 1). dns
Ka)XJI0ro cTosI0a reoMeTpUUECKO MaTpULIbl COCTOSIHUS 3aIlOJIHAETCSl BCIloMoraTelibHas Tabiuia
110 HUKE IPUBEACHHOM (hopMmyIie, ucrnonb3yrouiei Metogonoruto [ugaropa:

ajj = (I*j)Modm,

rae i, j=1,2, ..., M, M - 94UCII0 OCEi, COOTBETCTBYIOIIMX HOMEPY CTOJIOIA B MATPHUIIE COCTOSHHIA.

B nannom cooOmenun paccmarpuBaercs psg or 1 go 9. IlosTomy Bce 4ymcia JTOJIKHBI
HAaHOCHUThCSA Ha JIETIECTKOBYIO CUCTEMY KOOpJMHAT, MMEIOLTYIO 9 OCEH.
Marpuna npezacrasieHa B tabaune. Ha mem Ll o3HauaeT UK, MOCTPOECHHBIN MOCIIEA0BATENHHO
nyTreM npubasneHus mudpsl k camoii cede. Il - o3HauaeT ucnonbp3zoBanue npuHimna [ludaropa npu
paccMoTpeHMH Kaxkaod 1mudpel. Yucna or 1 10 9 — onHO3HauyHBIE, MO3TOMY 31ech [I-mpuHIUN
O3HayvaeT NpubaBiIeHne K HUM HyJs. J[By3HauHble yncia pa30uBaroTcs Ha JBe cocTaBHble Ludpsl. I'
— 3HaueHus Uu¢p, NOIy4YEeHHBIE OT clokeHUs mo merony [ludaropa u wucmonbzyemble s
MOCTPOEHHUSI TPa(PUKOB B CHCTEMaX JE€KAPTOBBIX U JIETIECTKOBBIX KOOPIUHAT.
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Taoauna 1. 'eomeTpuueckass MATpPULA cOCTOsIHUS 1Jis1 udp ot 1 10 9

Yucio 1 Yucmo 2 Yucio 3 Yucio 4 Yucao 5

o |11 r o |II r o |II r o | II I o |11 r
1 1+0 |1 2 249 |2 3 3+0 |3 4 4+0 |4 5 540 |5
2 2+0 | 2 4 4+0 |4 6 6+0 | 6 8 8+0 |8 10 | 1+0 |1
3 3+0 |3 6 6+0 |6 9 9+0 |9 12 | 1+2 |3 15 |1+5 |6
4 4+0 |4 8 8+0 |8 12 | 1+2 |3 16 |1+6 |7 20 [2+0 |2
5 540 |5 10 [1+0 |1 15 |1+5 |6 20 [ 2+0 |2 25 [ 2+5 |7
6 6+0 |6 12 | 1+2 |3 18 [ 1+8 |9 24 |2+4 |6 30 |3+0 |3
7 7+0 |7 14 |1+4 |5 21 | 2+1 |3 28 [ 2+8 |1 35 | 3+5 |8
8 8+0 |8 16 |1+6 |7 24 |2+4 |6 32 [3+2 |5 40 [4+0 |4
9 9+0 |9 18 [1+8 |9 27 | 2+7 |9 36 [3+6 |9 45 | 445 |9
10 [ 1+0 |1 20 [2+0 |2 30 [3+0 |3 40 |4+0 |4 50 |5+0 |5
Yucno 6 Yucno 7 Yucio 8 Yucio 9

o [II r o |II r o |II r o |II I

6 6+0 |6 7 7+0 |7 8 8+0 |8 9 9+0 |9

12 | 1+2 |3 14 | 1+4 |14 |16 |1+6 |7 18 |1+8 |9

18 | 1+8 |9 21 | 2+1 |3 24 | 2+4 |6 27 | 2+7 |9

24 | 2+4 |6 28 [ 2+8 |9 32 [ 3+2 |5 36 [3+6 |9

30 [3+0 |3 35 |3+5 |8 40 |4+0 |4 45 (445 |9

36 [3+6 |9 42 |44+2 |6 48 | 4+8 |3 54 |5+4 |9

42 | 4+2 |6 49 (449 |4 56 |5+6 |2 63 [6+3 |9

48 | 4+8 |3 56 |5+6 |2 64 |6+4 |1 72 | 7+2 |9

54 |5+4 |9 63 | 6+3 |9 72 | 7+2 |9 81 [8+1 |9

60 |6+0 |6 70 | 7+0 |2 80 [8+0 |8 90 |9+0 |9

I'paduku, noctpoeHHsble 110 3HaYeHUSAM 1UGp B rpade ' B cucreMe 1eKapTOBBIX KOOPAUHAT
MaJIOBBIPA3UTEIbHBl M 37eChb He MpHuBOAATCA. HoO mocTpoeHHble B CUCTEME JIEECTKOBBIX
KOOpJMHAT, OHU HarJISAHO MOKa3bIBAIOT, YTO MOJYYAIOTCS 3€pKalbHbIE Maphl, KaXk/aas U3 KOTOPBIX
COCTOUT M3 JIEBOBpAIATENbHOM M IpaBoBpamareiabHoil ¢guryp. To ke Mbl MOXEM IOJIY4HTh,
pazbuBas udpy 9 Ha MOMAPHO CKIIAABIBAEMbBIC 3€PKATbHBIC APl YUCET:

1+8=9 8+1=9
2+7=9 7+2=9
3+6=9 6+3=9
4+5=9 5+4=9
9+9=18 9+9=18

Yucno 18 y IMudaropa sto 1+8=9. Takum 006pazom, MOKHO MOITYYUTh 9 reOMETpUUECKUX
¢uryp (e 10, a umenno 9!). VI3 HUX MOXHO BBIIEIUTH 4 Mapbl NPOCTHIX TEOMETPUUYECKUX PUTYP.
ITapbsl 0O6pa3zoBaHbl OJJMHAKOBBIMH (HO C MO3UIUM TEOPUU MHOXECTB U MOHATUS KOHTPYIHTHOCTHU
pa3HbiMH) (GUTypaMH, OTJIMYAIONIMMHUCS Jpyr OT Jpyra HampaBlieHHeM BpamieHus [5-6].
[TocnenHioro mapy oOpa3yloT OJUHAKOBbIE (DUTYPbl — JEBATUTPAHHUKHM, HA KOTOPHIX TPYIHO
BBIIETIUTH HallpaBiieHue BpauieHus. Ha pucynke 1 mpencTaBiieHbl 3TH Mapbl B BUJE 3€pKaJIbHBIX
WA U30MEPHBIX (QUTyp.
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1.1+8—9 8+1—9
2.2+7—9 7+2—9
3.3+6—9 6+3—9
4.4+5—9 5+4—9
5.9+9—9 9+9—9

Puc. 1. 'eomerpuueckne puryps! mugpni 9.

Kak wu3BeCTHO, C MO3UIMNA KOHTPYIHTHOCTH U TEOPHH MHOXKECTB, HE OBIBaeT IBYX
OJIMHAKOBBIX TeoMmeTpuueckux (uryp. M sToT, Kazamoch ObI, YMCTO MaTEMAaTHYECKHH BBIBOJI
riyooko ¢unocouyueH U ero Hy>KHO UMETh B BUY MPU aHAIN3€ MOCIEAYIOUIETO «PACIIETUICHUSD)
Kaxoi 1mudpel Ha HAOOp JIEBO M TMPaBOBpaIIaTEIbHBIX (PaBHBIX C KJIACCHUYECKHX TO3HMIMH M
Pa3HBIX C MO3HUIIMHA KOHTPYIHTHOCTH U TEOPHUH MHOKECTB) TEOMETPUUECKUX PUTYP.
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HuTepeceH BONpoc — MOT JIM Takue, BpoJie Obl IPOCThIe TeoMeTpuyeckue GUrypsbl MOJIy4dnuTh
cam Ilugarop? Benp wusBectHo, 4to mmaropeiickas ¢unocodckas IMIKoIa, MOIB3YIOIIAsICST
MOHAJIOM, CUMTana BCE 3HAHMS, MOJYyYEHHBIE C €€ MOMOIIbIO, I30TEPUIECKON HMHpOpMaIueH, He
noJytexanieil pasriamennto. K stoir uadopmanim nudaropeinnbl He CIIyd4aifHO JOIMYCKAIN TOJIBKO
JyXOBHO Pa3BUTHIX JIFOJIEH.

Bepositnee Bcero, IIudarop Takux ¢uryp moctpoutb He Mor. OCHOBaHHMEM JUIsI TaKOTO
YTBEPKACHHUSI MOKHO IPU3HATh TOT UCTOPUYECKHM (PaKT, YTO co3marenb MepBOi, caMOi POCTOH,
cuctembl koopauHat — JlekapT (1596-1650) pogwics Ha Teicsuy et mo3xke [ludaropa (570 r. mo
H.3. - 490 1. 10 H. 3.), a JeNecTKoBasg cUCcTeMa KOOpJIWHAT, KaKk M3BECTHO, OblIa MpHAyMaHa elle
MO3XKeE.

UyTes Oonee cloXHBI HAOOp reomMeTpudeckux Guryp coorBercrByeT mudpe 36. [7, 8]. B
MTOCTPOCHHON W OMHUCAHHOW B [S] B reOMETpHYECKON MaTpHIle COCTOSHUMN, omucaHbl Bce 36 nudp
(BHpTYyalIbHO TIOJNyY€HBI T€OMETPHUYECKUE (PHUTyphl, COOTBETCTBYIOUME mepBoiM 1024 mmdpam).
[IporpaMMa npocTa ¥ He UMEET OrPAHUYEHUI U MOXET BBICTPOUTH HAOOP reOMETpUUYECKUX (pUryp
Ui TF000TO CKOJb YTOAHO OOJBIIOrO uucia. B oTiaMuYMe OT MBICIIEHHOTO AKCHEPUMEHTa
Hlpenunrepa, MOPOKIAIOLIET0 MEPTBOIO M JKMBOIO KOTAa, B JIAHHOM ClIy4ae MporpamMma poxaaeT
UL KKI0M IUQPHI 1eNblii Habop JIEBOBpAIIATEIbHBIX M MPABOBPALIATEIBHBIX T€OMETPHUECKUX
¢uryp. HazBate 3Tu (Gurypsl no aHajioruu MIPEAUHIEPOBCKUMHU ObLTO ObI 3((HEKTHBIM MPHUEMOM,
xotst [lpeaunrep Obu1 pu3uKoM u nudpamu 0COOEHHO HE YBIEKAJICS.

Jlenenue Ha jeBOBpalIaTeNlbHbIE W MpPaBOBpalllaTEIbHbIE TeOMETpUUYecKue (GUrypsl BecbMa
YCIIOBHO, IO3TOMY HY)KHO JIOTOBApUBATHCS, HAIPUMED, YTO YIUTKA, COOTBETCTBYIOMIAs IU(YPOBOMY
kony 1+8 u oOpamieHHas CBOM BBIXOJIOM — CPE30M K HAIpPAaBICHUIO BpAIlleHUs MPOTHB YaCOBOU
CTPENIKH — C TIOJIOKUTENbHBIM HAIlpaBICHHEM, a YJIMTKY C HporpamMoil 8+1 cremyer Ha3BaTh
reOMEeTPUUYECKOI PUTypoll C OTpULIATEIbHBIM HAPABICHUEM BPAIICHHUS.

BrpiBOoabI

1. Uudopmanust o monsix KpydeHHs (TOPCHOHHBIX MOJSX) M3HAYAIBHO COJAEp:Kalach B MEPBBIX
YHCcIax HaTypaJbHOTO psiia udp.

2. UzBecthyto ¢pasy [ludaropa o Tom, 4To Bce HMUGPPHI TUIIOCTA3UPOBAINCH U3 MOHAABI MOXKHO
JIOTIOJIHUTH TPOTUBOIIONIOKHBIM TE3UCOM - HU(POBON aHAIU3 T€OMETPUUYECKUX (PUTYp pacKpBIBAET
SBOJIIOLUIO PA3BUTUS MOHA/IBL.

3. IlpennoxxeHa kBaHTOBasg reoapupMeTHKa [Uisi OOOCHOBAaHUS CYILIECTBOBaHMS JIEBO- U
MPaBOBPAIIATENbHBIX TOPCUOHHBIX MOJIEH.
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ON PYTHAGOREAN CODE IN SPLITTING NATURAL NUMBERS INTO RIGHT- AND
LEFT- ROTATING GEOMETRIC FIGURES AS AN APPROACH FOR UNDERSTANDING
TORSION (TWIST) FIELDS
V.D. Shkilev

Institute of Applied Physics of the Academy of Sciences of the Republic of Moldova, Chisinau,
Moldova

Vladimir-Shkilev@mail.ru

We propose a monadic approach for transforming natural numbers into wave packets. A flap coordinate system is used
for a graphic representation of suchpackets.
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Ob OIHOM OIITUYECKOM D®OEKTE B BBICQKOQACTOTHOﬁ TEOPUU JUDOPAKIINH,
INOATBEPXXIAEMOM ITPOCTENIINM SKCITEPUMEHTOM

B.®. Anensiun
MI'TY um. H.D. baymana

vapeltsin@hotmail.com

PaccmoTpeHa 3aada 0 BBICOKOYACTOTHOM BO30YXKICHHH IIOJIEM TOYEYHOTO HCTOYHHKA KPYIJIOTO METaJUINYecKOro
LWJIMHIPA, MOKPHITOrO TOHKMM CJIOEM OIZHOPOXHOIO AMAJICKTPHKA. B paMkax acHMIITOTHYECKOrO HPHOIMKEHHS,
COOTBETCTBYIOIIETO 0000IIeHnI0 MeToma 3oMMepdernsaa, MOIydeH oO0OOmIeHHBIH psan BartcoHa, Koa(pQHUIHMEHTHI
KOTOPOT'O COJepKaT IIONpaBKH K CBOMM (Da30BBIM (YHKIHMAM, OOYCIOBICHHBIC HAIMYHEM IHMDICKTPHYECKOTO
HNOKPBITHA. OTO INPUBOAUT K MajOMy CMELICHHWIO TPaHHI[ TeHeBOH oOmacTu. Takoe cMelleHHe OKa3bIBAaeTCs
BO3MOXKHBIM Ha0IIONAaTh HKCIICPHUMEHTAIBHO, HE HUMesl B PACHOPSDKCHUH HHUKAKOTO CIICIUAaJbHOTO 000pYHOBaHHMSA, U
UCTIONB3Ysl IPOCTEHIIINE MPUCTIOCOOIEHHS, OCHOBHBIM U3 KOTOPBIX SIBJISIETCS JIa3epHas yKa3Ka.

Kilaccnueckne MeTOIbl pEIICHMsT 3aJad  PACCesIHUSA JJIEKTPOMArHUTHBIX BOJIH Ha
OTPaHUYEHHBIX IPOBOAALIMX TejJaxX MPEANoJaraloT, YTO BTOPUYHOE (paccesiHHOe) IoJje
dbopmupyercss corimacHO NpUHIOMIYY [loiireHca. DTOT NPUHIMIT TOCTYJIUPYET BO3SHHKHOBEHHE
BTOPUYHOIO TOJsl KaK pEeakUuIo IPOBOJHMKA Ha BHEUIHee BO30yXKAawollee IoJe B BHJE
HABE/ICHHBIX B IPOBOJHHUKE TOKOB, M3IyYalOIIMX B CBOOOIHOE MPOCTPAHCTBO TAaKOE BTOPUYHOE
110J1€, CKJIa/IbIBAOIIEECs KaK BEKTOPHOE € MOJIEM BO30YXIAIOIIMX UCTOUHUKOB. [Ipu 3TOM, B citydae
HJIeaIbHOM NMPOBOJAMMOCTH, BHYTPY IIPOBOJIHUKA I10JIE€ OTCYTCTBYET. Bce MaTeMaTnyeckue MOJEIH
UCCclieIoBaHMs MOJOOHBIX 3a7ay B TOW MM MHOH (OpMEe MCIIONB3YIOT 3TY (PU3MUYECKYIO MOJENb.
OTO OTHOCUTCS, B MEPBYIO OYepeb, K TOMY HEMHOIOYUCIEHHOMY 4YHCIy 33Jad, B OCHOBHOM
IUIOCKUX, TIA€ paboTaeT MeToJ pa3feleHHUs IEePeMEHHBIX Ul KpaeBbIX 3aJady TEOpUHU
YCTAaHOBUBILIUXCS KOJIEOAHUM, MO3BOJISIFOIIMN 110JIy4aTh SIBHbIE PELIECHUS B BHUJE JUPPAKIIUOHHBIX
psanoB tuna Pypre. A Takke K JAPYrUM 3agadyaM IOAOOHOrO THIIA, IJi€ SIBHbIE PELICHMS
OTCYTCTBYIOT, HO BO3MOXHO IIPUMEHEHHUE YNCICHHBIX NPUOIMKEHHBIX MeTO10B. [IpakTuecku Bce
U3BECTHBIE IPUOJIMKEHHBIE YHCICHHbIE METO/Ibl, TAKHE KaK METO/ BCIIOMOIaTeIbHbIX HCTOYHHUKOB,
METOJI MHTETPAJbHBIX YpPAaBHEHMH, METOJ] KOHEYHBIX JJIEMEHTOB IIOCTPOEHBbl Ha MPHUHIIUIE
I'tolirenca.

OpHako JaBHO M3BECTHO, YTO OJTOT MNPUHLUUN S(PPEKTUBHO NPUMEHUM JIUIIb B
OTPaHMYEHHOM YacTOTHOM JMalla30HE, KOTJa JIMHA BOJIHBI IO CpPaBHMMA C XapaKTEPHBIMHU
pa3MepaMy MperATCTBUA. B BBICOKOYAaCTOTHOM cilydae, KOrja JJIMHA BOJHBI MHOTO MEHBIIIE 3THX
pa3MepoB, TaKHe€ MOJENN CTAaHOBATCS HEIPPEKTUBHBIMH, BBUAY MEAJICHHOH CXOAMMOCTHU
MPUOIMHKEHHOTO PEeLIeHUs] K TOUHOMY. Jlesio B TOM, YTO B 3TOM JIMalla30He 4acTOT MPUHIUITHAIBHO
MeHseTcss  (u3MyecKkas KapTHHA paclpoCTpaHeHHs BOJHOBoro mnosis. OHa  CTaHOBUTCS
KOPIYCKYJISIPHO-BOJTHOBOM, KOIJa BCS 00JIaCTh BHE MPEMSTCTBUS pa3JeNsieTcs Ha TEHEBYIO
(HeocBelIeHHYI0) 001acTh M JIOMOJHUTENbHYIO K HEHl - OCBEIEHHYI MCTOYHMKamMH. B obmactu
OCBEILLIEHHOW MCTOYHMKAMH MPHUCYTCTBYET Kak JIU(PaKIMOHHOE II0JIe, COCTOSIIEe M3 BOJH
MHOT'OKPaTHO OOOTHYBIIMX MPEMSITCTBUE, TaK M T€OMETPO-ONTHYECKass 4acTh MOJS, paccestHHas
rpaHulel NMPensTCTBUS MOJOOHO MOTOKY ITUCKPETHBIX HOocuTenel nois (hotoHoB). B TeHeBoil xe
00JIaCTH MPHUCYTCTBYET TOJBKO JU(PPAKIIMOHHAS BOJHA.

EanHCTBEHHON MaTeMaTHYeCKOW MOJIENb, aI€KBATHO ONMCHIBAIOIIEH JTAHHBIN KPYT SIBICHUI
B BBICOKOYACTOTHOM 001acTH, A0 CUX MOp SABIsSETCA MeToa 3oMMepdenbia, MPeaaoKeHHbIN s
penieHusl 3aJayd pacCessHUS MOJs TOYEYHOTO HMCTOYHMKA WM IUIOCKOM BOJIHBI HAa HJCAIBHO
MIPOBOJSAIIEM KPYTOBOM LIUJIMHJIPE.

l. ITocTanoBKa 3a1a4M M aCHMIITOTHYECKOE PellIecHHe B TeHeBOH 00J1acTH
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PaccmarpuBaercst ciemyromias TUTocKash KpaeBas 3amada o Bo3OyxaeHun E  —
MOJIAPU30BAHHBIM IIOJICM TOYCYHOTO HMCTOYHHUKA KPYTrOBOTO HUACAJIBHO MNPOBOAAIICTIO HUIIMHIAPA,
MOKPBITOTO TOHKHM KOJIBIIEBBIM CIIOEM OJHOPOJIHOTO JHAJICKTPUKA!

1
(Ar’¢+k2(r,¢)) Ul oito po) = = 8 = r)le - @),
me Ki(rg) = {wze,u' a(r<R

0’ - 1
au

) = 0 [ul, o= 0|57 ] oW

kozza)zgoyo; ryR,

[% - iku] _o(r Y. (@
r—oo
3nece € > g5; U = E;; ka>> 1; k(R—a) =kd << 1.
3ajaya JOIyCKaeT SIBHOE PEIICHHE B ClIydae OTCYTCTBUS JUAIEKTPUUECKOro closi (& = &)
MmeTozoM 3ommepdensaa [1].
Pemenne packnangeiBaercss mnpu 3ToM 1o cucreme (ynkuuil  Xaskens H 5/12) (ko)

KOMIIJICKCHBIX MTHACKCOB {Vp}, - peHJeHI/Iﬁ HHCHCPCHOHHOFO ypaBHeHI/ISI
(6] —
HY (k@) =0. (3
KopHu 1} npunajuiexar nepsoMy KBajpaHTy ILIOCKOCTH KOMILIEKCHOTO IIEPEMEHHOTO V , 1
HPHOIIMKEHHO OIKMCHIBAIOTCS C MMOMOIIBIO PABEHCTBA

o u
vp = koa + cpe'/3; Gp:(%)s%;

Op - xopuu dynkuuu Jiipu [2] . Tem cambim, 5TH GYHKIHH yXKe yIOBICTBOPSIOT KPACBOMY
yCIOBUIO TepBoro poaa (1) Ha rpanuie UWIMHIApa W ycioButo uinydeHus (2). Kpome toro, sta
cucteMa (QyHKIIMI COCTaBIIsI€T OPTOTOHAJIbHBIN 0a3uC HA UHTEPBAJIE [a; oo] ¢ Becom 1/r .

Koadduuments! paznoxenus Ap((o) peleHus 1o BHIOpaHHOMY 0a3ucy — pyHKLIUHU YIII0BOM
KOOP/AMHATHI, YI0BIETBOPsIOT npocteiimemy OJ[Y BTOpOro nopsaka

A + v2A @)= =y, (n)de-9). @

I'ne l//V(ro) - HOopMMpoBaHHas Oa3ucHas ¢yHkuus. Pemenue ypaBHeHus (4) Ha BceM
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v

UHTEpBAJlE — 00 < (@ < 00, - onHOMepHasd (yHkuus ['puHa Ap (; @) l’o)

HepnonnquKoe 110 YTIIy (P pEUICHHUE MOJyJart0T CYMMHAPOBAHUEM BCEX BeTBeH HEICPUOAUYICCKOT O
ivp‘(pfgoovL 27rj‘

o0 o0 e
U@ o;r,, ) = P ZlT!//p(r)Wp(ro)-
J=—0p= p

CyMMHpOBaHHE IO MHEKCY | TPOBOAMTCA B SBHOM BHJE, U HPUBOIUT K BBIPAKEHHIO
@ =@,
27

sinzv

ACUMIITOTHYECKOMY DEIIEHHIO B OO0JIACTU TEHH HOPMUPOBAHHBIE LWIMHAPHYECKUE (DYHKIUH
v, (r); v, (ro)  3amensior ux acumnroTukamu Jlebas, a TaKkKe MOJNB3YHOTCSA

: 1
ICOSV, ¢ — @, — +— |27

s rnepexoja K npUOIMKEHHOMY

ACUMIITOTHYCCKUM TMPUOIMIKCHHEM HOPMHUPOBOYHBIX Kkodd¢dunmentoB [2]. B pesynbTare,
MPUXOASIT K aCHMIITOTUYECKOMY psiiy BaTcoHa ¢ o0muM 4ieHoM BUaa
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l//V(r) UCTIONBb3YyeTCs Kak Oa3ucHas MpH TMOCTPOCHUHM peulieHuss MetojoM [anepkuna. B stom

cllydae TakKe BO3MOXKHO ITOCTPOUTH 00001IeHHbIH psix BaTtcona ¢ o0muM uineHom Buaa [3]
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Il. I'panuubl TeHeBoii 00J1acTH

I[J'IH BXOJAIIHX B ITOKA3aTCJIN S3KCIIOHCHT MOABIHTCIPAJIbHBIX BBIpa)KCHI/Iﬁ

g‘%m (t) . a)z(g—go)(Rz—az) %

- |- 2 (6)

m

2
HCIIOJIB3YEM TPAAUIUOHHOC HpI/I6J'II/I)KCHI/Ie Vri ~ (koa) , YUUTBIBAIOLICEC IJaBHBIN YJICH

ACUMIITOTUKHA KOPHEU v JIMCTIEPCHOHHOTO yPaBHEHHS (3) . Toraa, ucnonb3ys NpUOIMKEHHUE

panukana B (6) mepBbIMU JIByMs 4JeHaMH OWHOMHUAIBHOTO psijia, U INpeHeOperas claraéMbIMU

HopsiIKa O(( o )2), nonyunm

sn(p- ?) ¢ )
Ve : Igy (t)dt =~ o - ¢0\{1—§(——1ﬂ;} J gt (e zzz{l—g[gi—lﬂ.
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BemuiieM BblpakeHHe B (DUTYpHBIX CKOOKax M3 paBeHCTBA (5) € ydeToM cCrellaHHBIX
NpUOIHMKEHU:

. a . a
exp(ip, [‘(/)—q)o‘{l—g(gi—lj} - arccos% - arccos—1) + exp(i p  [- arccos® - arccos-=
0

e |

B cnyuae otcyTcTBus quanekTpudeckoro ciios (€ = & ) BeIpaxkeHHe IPUMET BT
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exp(in [‘(o—(po‘- arccosF - arccosr—]) + exp(ip  [- arccosF - arccosr— +
0 0

[27-|p-0, ] D

g cxonumocTH paja (5) B 3ToM ciiydae JEMCTBUTENbHAS 4acTh MOKa3aTesed AKCIIOHEHT
J0JKHA OBITh OTPULIATENILHON BeIMYMHON. KOHKPETHO, 10JIKHBI BHIIOJIHATHCS HEPAaBEHCTBA

- k2 %qk_ — o |—arccos2 —arccos 2 | <0
& | 7|lo-ol-arccosy —arccos <0

kaYeq [ a a
| Tk —lo—0|- = _ =
( 5 ] > 2 ‘q) gao‘ arccos— — arccos : <0.

Yron @, Gynem, JUlst ONPEACICHHOCTH, CYMTATh IPUHAJICKALMM [IEPBOMY KBaJPaHTYy.

FGOMeTpI/ILIeCKaH rpaHuna CXOAUMOCTH psaa IMMPHU 3TOM B TOYHOCTHU COBIIAAACT C l"paHPII.[eﬁ
CBC€Ta U TCHU.

a a
‘(p — goo‘ = arccos— +arccos— ;
0

(")

a a
‘(p — (po‘ =27 — arccos? — arccosr— ,

KOTOpasi COCTOMUT U3 JIBYX KacaTeJIbHbIX, IPOBEJACHHBIX K OKPYKHOCTU ' = @ U3 TOUKH
ucrounuka (g ,@p). JelcTBUTENBHO, KaK BUJHO U3 puUC. 1, paBeHCTBa (7) BBIIOIHSIOTCS JHIIb,

ecnu Toyka HaOmroneHus (I , () NpUHAUIEKUT ONHOM M3 TAKMX KacaTelbHbIX. MI3BECTHO, 4TO
ypaBHenue o60ii npsamoit Y = KX + D na nmnockoctu B nexapToBex kKoOpaMHATAX MOXKET GBITH

b

IIEPCIIMCAaHO KaK ABHCHUCEC B ITOJIIPHBIX KOOpANHATAX r= ————.
P P P P sing —k cos g
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Puc. 1.

Jlerko mpoBepuTh, YTO ypaBHEHHs (7) MOTYT ObITH MpeoOpa3oBaHbl B YpaBHEHUs MPSMBIX
(xacaTenpHBIX) BUAA
a

= cos(p, =) ®

o sm(go0 —,8)

cos(¢, - 5)

rae B 00JIaCTH TEHU YroNl () IPUHAIJICKUT TIEPBOMY U BTOPOMY KBaAPaHTaM, U
a

sin (goo + ﬁ')

cos(¢, + )

(0 MNPpUHAMJIC)KUT TPETHEMY U YCTBCPTOMY KBaApaHTaM B TON XKe OGJ’I&CTI/I, €CJIN B3ATHb

Cos g

cos ¢

2
. a . a

KOCHHYC OT 00EHX HacTeii COOTBETCTBYIONIEr0 paBeHCTBa. 3nech — = SiN Jog 1—(r—J =cos S
0 0
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Uto kacaercst ciydass HWJIMHAPA C MOKPBITUEM, TO COOTBETCTBYIOIIME COOTHOILICHUS IS
JNEHCTBUTENFHOM YacTH TMOKa3aTelnei 3KCIOHEHT B (5), oOecrneuyuBaroniue CXOAMMOCTh psja,
3aIIUCBIBAIOTCS B BUJIE

(k2 %q—k_ ‘ - ‘—arccosg—arccosE <0:

3 > | ale—o, = : :

kaYiq [ a a

| Do ko I P _ Z_ =
( & j 5 _a(27r lo-o,)) arccos arccosro <0,

_ o ¢
I'me o = 1—5 - -1|<1,a ypaBHEHUS TPaHUI] 00JIACTH CXOAMUMOCTH,- B BHJIE

0
a a .
a‘(o — (oo‘ = arccos —+arccos— ;
0

(10)
a a
o ‘(p _ q)o‘ = 2770 —aICCOS - —arceos -
0

Bxopsiuit B paBenctsa (10) mapamerp & He no3BoiisieT mNpuBecTH HX K BUAy (8), (9). To
ecTb, paBeHcTBa (10) 3a1a0T reoMeTpUYECKOe MECTO TOYEK, He SBIAIOLIeeCs MPSMBIMU, XOTSA U

ONMM3KOE K HUM, BBHJLY MAJIOTO OTJIMYHS ¢ OT 1.
[Toctynas ¢ nepBeIM u3 ypaBHeHHi (10) aHanOrMYHO MpeabIAYIEMY, U CUUTas, YTO YTOJl ()
IPUHAJICKUT BTOPOMY KBAJPaHTY (BEpXHss I'paHMLIa TEHH), TO €CTh sin(gp—(p0)> 0, momyunm

MOJIAPHOC YPABHCHUC BerHeﬁ I'paHUIIbI TCHU B BUJC

a a1
Sin[a((p—(po)Jrﬂ] D

COOTBCTCTBYIOH_IGC YpaBHCHHC KacaTeJIbHOM IS HUJIMHApA 0e3 IOKPBITHUA UMCET BUL

a (12
Sin[(go—(p0)+,3] (12)

CpasuuBas (11) u (12), obnapyxkuBaem, uto I,< I 4,

r, =

r o.n.

PaBHOMEPHO 10 () BO BTOPOM

kBajpante. To ecTh, Ha MOOOH cTenke, nepnenaukynsapHoii ocu OX, BepxHss rpaHuIa TeHH
CMeIlleHa BHU3.

B cnyuyae BToporo u3 ypaBHeHuil (10), yqoOHO cuMTaTh yroia (0 OTpULATEIbHBIM U
NPUHAAIKAIIMM TpeTbeMy KBajapaHTy. Torna ‘gp—(po‘ =0, — @, sin a[Zﬁ—(qu —go)] < 0. ITpu

9TOM, IOIYyYUM
—a

sin {0(':27[ - ((po - (0)] - ﬂ} .
VYpaBHeHHE KacaTeabHOM 06€3 MOKPBITHS
—a

sin{[ 27~ (¢, ~0) |- A}
al2n—(p,—0)|-B<  [27-(p,-0)]-B.
Sin{a[Zﬂ—((oo —¢)]—ﬂ}|<|$in{[2ﬂ'—(¢o —go)]—ﬁ} |.

CnenoBarensHo, I, > T 5, paBHOMEPHO IO () B TpeTbeM KBajpaHte. To ecTb, Ha J1000H

r o.n.

OueBngHoO, IIpUYEM |

crenke, neprnenauKynsaproit ocu OX, HWKHSSA rpaHuIa TEHH cMeleHa BHu3 (puc. 1).
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Cxema mpoCTeHIIero SKCIepUMEHTa, OATBEPKIAI0IIEr0 HATMYKUe ONUChIBaeMoro s ¢exra,
npencraBieHa Ha puc. 2. HwkHMHA MeTasIM4ecKuil HUKEIMPOBAaHHBIA LWIMHIAP WIPAET POJb
BBIIYKJIOTO PAacCEMBAIOIIETO 3€pKaiad, MPEBPAIlaoIEro IJIOCKO MapajuleNIbHbIA My4OK CBETa OT
JIA36pHOM YKa3KM B  PACXOMSIIMNCS, NMPUMEPHO COOTBETCTBYIOIIMI H3JIy4YEHHIO OT TOYEYHOIO
HCTOYHUKA.

HaHpaBHeHI/Ie CABULA I'PaHUIbI TCHU

Jlazepnas
- yKa3ka

Humuaap ¢ .
MTOKPBITHEM Pacceuarommii
u 6e3 HHIHHAD
MOKPBITHS

Puc. 2.

HpI/I 3TOM Ha BCpTHKﬂJ’IBHOﬁ CTCHKEC IIOABJIICTCA CBCETOBAsA OOPOIKKA. B mnone »Toro
o0ydeHwsl, Ha CTPOro (PMKCHPOBAHHOE MECTO, IMOCIICIOBATEIILHO CTABATCS: BHAYaJIe aHAJIOTUIHBIN
HI/IKCHI/IpOBaHH]':Jﬁ THIJIIMHIOP oe3 IIOKPLITH:A, a 3aTCEM TaKOU Ke OUJIIAHAP, OOKJIECHHBII HOHHMCpHOﬁ
IIeHKON. ['paHuIbl TEHH B 000UX CilydasX (PUKCUPYIOTCS MapKepOM Ha CTeHKe. [ paHUIbl TEHEBBIX
oOJlacTell OKa3bIBAIOTCH CABUHYTBIMU B OJHY CTOpPOHY B COOTBCTCTBHU C TCOPCTHUYCCKUMU
pacyeTamMu Ha HEOOJBIIYIO BEIUYUHY, YyTh OOJbIIE MUJUIMMETPA, €CIU B3aUMHBIC PACCTOSHUS
NCPCUUCIICHHBIX IIPEAMETOB - IOpAAKa ACCATKOB CAHTUMCTPOB.
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ON OPTICAL EFFECT IN HIGH — FREQUENCY DIFFRACTION THEORY THAT CAN BE
VERIFIED BY SIMPLEST EXPERIMENT

V.Ph. Apeltsin

Problem of high-frequency excitation of the round metallic cylinder covered with thin layer of homogeneous dielectric
by the field of point source is considered. Generalized Watson’s series is obtained within the limits of asymptotic
approach to the problem that corresponds to generalization of Sommerfeld’s method. The series terms contain some
modifications of phase functions stipulated by dielectric cover presence. It leads to small shift of the shadow domain
boundaries. This shift can be observed experimentally without any special instrumentation on using simplest equipment
principal of which is laser pointer.
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BUOMH®OPMAILIMOHHBIE D®OEKTHI MATHUTHO-PE3OHAHCHOM TOMOI'PA®UU U
OYHJAMEHTAJIBHA A KOHLEIIIWA HAYKA

A.H. PycckoBa
Bpau-penrtrenosnor

annacoms@list.ru

B »3T0#1 crarhe mpoBeneH aHaNM3 NPHYMH HEJOCTATOYHOTO H3YYEHHUs OHOJIOTHYECKOTO JEWCTBHS MAarHUTHO-
pE30HAHCHOM ToMorpadmu Ha OpraHM3M 4EJIOBEKa IIPH IIOMOIIM HEKOTOPBIX TEOPETHYECKHUX aCIEKTOB
MarHUTOOHOJIOTHH, OWOMAarHeTn3Ma, HCCICAOBAHUM MAarHUTHO-PE30HAHCHOM TOMOTpaduu B OTHOIICHWH €€
0€30MacHOCTH; TPEUIOKEHBI €ro OMONOTHYECKHH MEXaHW3M M ITyTH PEIICHHS CIIOXHBIICHCS CHUTyanuu Omaromaps
COBPEMEHHBIM HAayYHBIM TTOAXOIaM.

Ha ceromnsimiaunii 1eHh MarHUTHO-pe30HaHCHas: Tomorpadus (manee — MPT) kak onun u3
Jy4eBbIX METOJIOB TMATHOCTUKH CYUTACTCS a0COTIOTHO OE3BPEIHOM U, CIIEI0BATEIBHO, 0€30aCHOM
MpOLEAYypOl IO MHEHUIO HE TOJIbKO (UPM-TIPOU3BOAUTENEH TOMOrpadoB, HO M IMpeAcTaBUTENeH
cTaHIapTHOW Hayku. WX moBozwl Oasmpyrorcs Ha 3akoHe Kuprkoxa, riacsimeM O CIIOCOOHOCTH
00BEKTa IMOTJIOIATh TOJNBKO T€ 3JEKTPOMArHUTHBIE BOJIHBI, KOTOPbIE caM CIOCOOEH M3Iy4uTh. B
CBSI3M C TE€M, YTO YEJIOBEUYECKUN OpPraHu3M HE HCIYCKAeT BOJIHBI TOM K€ 4acTOThl, YTO U BOJIHBI
MPT, TO HUKAKOTO BIMSHHUS 3TOT METOJ OKa3blBaTh Ha HErO HE MOXKET. J[elCTBUTENbHO, SIBHBIX
KpaTKOCPOYHBIX M3MEHEHUH I0Cie NPOBEACHUS JaHHOW Ipoueaypbl HUKTO He HaOmonan. Ho, c
JIPYroil CTOPOHBI, OTCYTCTBYIOT CBEACHHUS O €ro OTCpoueHHOM 3(ddexTe, YTO MOATBEPKAAET
npodpeccop Ilerep  A.PHHKK, W3BECTHBIA  CHENHMATUCT TO  Jy4YeBOW  JHArHOCTHUKE:
«...CYIIECTBYIOUIMX JaHHBIX HEJOCTATOYHO ISl TOro, utoObl cuutatb MPT u MPC (mpum. —
MarHUTHO-PE30HAHCHAS CIIEKTPOCKONHsI) aOCOMOTHO OE30MacHBIMH METOJIAMH HCCIIEOBAHUS. ..
Hukakux onacHbIX SIBJICHUN OCTOSSHHOTO MarHUTHOTO ITOJISL Ha YeJIoBeKa He 0OHapyxeHo. OqHaKo
JOITOCPOYHOTO HAONIOACHUS 32 JIOAbMH, MOJBEPTIIMMHUCS BO3ACHCTBUIO MAarHUTHOTO OIS, HE
npoBoAWIIN» [2].

[Io ero MHEHUIO «BO3MOKHbBIE HMCTOYHMKU omnacHOoCcTH MPT cBsizanbl co cieayromumu
MOMEHTaMU»: TOCTOSHHBIM MAarHUTHBIM TI0JIEM, TPaJUCHTHBIMU TOJSMHU, PaTUO0YaCTOTHBIMHU
MOJISIMU, YCTPOMCTBAMHU U BEIIECTBAMHU, HEOOXOJUMBIMU ISl pabOTHI TOMOTpada Wi odecreueHus
KauecTBa JKU3HU U O€30MaCHOCTH MallieHTa U MPOBOISAIINMU KOHTYpaMH.

B HeMHOroumcineHHBIX 3apyO€KHBIX HCCIEAOBAHUAX 3apPETUCTPUPOBAHBI H3MEHECHHS
COCTOSIHMSI OpraHW3Ma TOJIbKO MPH HAJUYUHM CHUJIBHBIX U CBEPXCHJIBHBIX MAarHUTHBIX Mojei [2, 9,
16]. bBynunrep Bbiaenser 5 6MohU3NYECKHX MEXaHU3MOB BO3AEHCTBUS OCHOBHOT'O — IIOCTOSIHHOT'O —
aneKTpoMarHutHoro nois (nanee — OMII) MPT: uzMeHnenuss AMHAMUKU (EPMEHTOB, OPHUEHTALIMU
MaKpOMOJIEKYJI W KOMIIOHEHTOB JKUBBIX KJIETOK, IMPOBOAMMOCTH II0 HEPBHOMY BOJIOKHY,
KapJIMOJIOTHYECKHNE U3MEHEeHHUs, reMoanHamudeckue 3¢dextsl. Hanpumep, npu 2 Tecna (manee —
Tn) ormeuancs poct ammautyasl OKIT B cpennem nHa 400% (mpu 0,3 Tn — Toipko mepBble
nposiBiieHus1), npu 4 Tn — 3anepkka HEPBHOW MPOBOAMMOCTH M IOSIBJICHHE HEBPOJOTHYECKON
CUMNOTOMATUKH, 1pH 45 T — u3meHeHus: (HepMEHTaTUBHON aKTUBHOCTH, B TEOPETHUECKOM pacueTre
nipu 6-10 Ta 7OJKHO MOBBIIATHCS KPOBSHOE JTABJICHUE.

YCcTaHOBIIEHO, YTO PaAMOYACTOTHBIE MOJS CIIOCOOCTBYIOT MOBBIIIEHUIO TEMIIEPATYphI Tela
6e3 npesbimerus 0,6°C. OgHako B MPAaKTHUKE CIy4arOTCsl AMU30/bI €€ MOBBIIICHUsT 0oJiee, YeM Ha
OJIUH Tpaayc.

['pagrieHTHBIE TIOJNS BO30OYKJAIOT HEPBHBIE M MBILICUHbIE BOJIOKHA, BBI3bIBas OIYIIEHUE
MOKAJIbIBAHUS, MOIIUIBIBAHUS U MTOAEPTUBAHMS COOTBETCTBEHHO. HecMoTpst Ha npunsarteie B CIIIA
MIPaKTUYECKHE PEKOMEHJAINHN: CKOPOCTh NMEPEKII0YEHUs] T'PAJHEHTOB MEHbIIE TOIMYCTUMOW B 3
pasa, — JaHHBIC TPOSBICHHUS UMEIOT MECTO OBbITh. VX BBIPRXKEHHOCTH 3aBHCHT OT (PUINYECKUX
nmapamMeTpoB ToMorpadoB M OCOOEHHOCTEH YEJIOBEYECKOTO OpraHu3Ma. MaKCHMalabHOW CHIION
BO37IeHCTBUS 00J1a/1aeT Z-KOMIIOHEHTa 0ocHOBHOro OMII, mapasmienbHO KOTOPOi MOMEIIEH YeI0BEK
BO Bpems wuccienoBanusa. K e€ aHaTomuueckuM o0OJacTsIM CTUMYJSIIMM OTHOCATCS JIONATKA,
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TpylHas KJeTKa, MEUYEBUIHBIA OTPOCTOK, OpIOIIHAs MOJOCTh, I'PeOEHb MOAB3IOIIHON KOCTH,
BEpXHsIsl M HUKHSSA 9acTh cnuHbl [2, 10, 17]. OtMedaetr TOT (akT, 4TO TOJOBHON MO3T SIBIISIETCS
€IMHCTBEHHON 00JIaCThIO TeJa, KOTopasi HUT/AEe He (purypupyer.

C Touxu 3penust [10] omucaHHbIe BBIIIE SIBJICHUS HEBO3MOXHBI, TaK KaK OTHOCHUTEIHHO
CWJIbHBIE MarHUTHbIE 1o (nanee — MII) B oTinyme ot cinalObIX peKo BHI3BIBAIOT OMOJIOTUYECKUE
3¢ (deKTHI B CBSI3U ¢ TeM, He 00afast MHTep(HEePESHIIMOHHBIM MEXaHU3MOM, HE OKA3bIBAIOT CHIIOBOTO
neiictBus Ha yactuubl. «bonee cunbnoe MII mpuBoaut k GonpliMM yacToTam ciaBura (as, He
COBIAJIAIOLIUM 10 MOPSIIKY BEIMUHHBI C €CTECTBEHHBIMHM YaCTOTaMU HOHOB U I103TOMY HE BJIEYET K
MOSIBJICHUIO HOBBIX KayeCTB B CHCTEME». BeposSTHO, Ha 3TOM pacCyKIE€HUU OCHOBBIBAINCH
MPEACTABUTENM YIPABICHUS MO KOHTPOJIIO 3a KAYECTBOM IUUIIEBBIX MPOAYKTOB M JIEKAPCTBEHHBIX
cpeacts CIJA (FDA), BbimycTUBIINE PEKOMEHALMU, B KOTOPbIX roBopurcs, uro MP-cucremsl,
MPUMEHSAIOMIMECS] B  KJIMHUKE, C  HCIOJb30BAHMEM  CTATHYECKMX  MArHUTHBIX  IOJIEU
HanpspDKeHHOCThI0 10 8 Tecnma oTHOCATCS K 00OpPYIOBAaHUIO C «HECYIIECTBEHHBIM PUCKOM» JIJIs
MaIMeHToB B Bo3pacte 1 Mecs u crapue [17].

Bosnukaromas mpoTUBOPEUYUBOCTh HMMEIOIIUXCSI CBEACHUN O OHOJIOTMYECKOM JACHCTBHH
MarHUTHO-PE30HAHCHOW ToMorpaduu Ha OpraHu3M 4YeloBeKa OOBSCHSETCS, BEPOSTHO,
CJIEYIOIMMHU TPUUNHAMU:

- BBICOKAsl IOPOrOBU3HA METO/A;

- Majoe 4YHuCcIo palboT, TOCBANICHHBIX TOHUMAHUIO (U3WYECKOH CYyTH BIHMSHHUSA
3JIEKTPOMArHUTHBIX MOJIEH HAa OPraHU3M YEJIOBEKa;

- TpOBENCHHE  MPEHMYIIECTBEHHOTO  OOJNBIIMHCTBA  HCCIEAOBAaHUH B Y3KHX
3JIEKTPOMArHUTHBIX CIEKTpax — B Ipejaenax MmpoMblnuieHHbIX yacToT 50 u 60 I'm — mo 3aka3zy
bupm-npomsBoguTenei  obopymoBanus [10] wm B mpeaenax  JIOMYCTHMBIX  ypOBHEH
AJIEKTPOMArHUTHBIX IToJiek [6-8];

- OTCYTCTBHE JOJDKHOTO BHUMaHHMA O(DHIMAIGHOW HAYKH M HECOCTOSTEILHOCTh €€
CTaH/IaPTU3UPOBAHHBIX MOX0JI0B K OOBSICHEHHUIO MOJIYYEHHBIX JaHHbIX;

K Hacrosiemy BpeMeHU coOpaH OrpoMHBIN OaHK JaHHBIX — okoyio 30.000 ucciemoBanmii —
«0 BCEM acIeKTaM >3JIEKTPOMArHUTOOMOJIOTHHU, HAYYHBIM, MEAMIIMHCKUM, couuanbHbIM» [10].
bonbmias wacTh W3 HHMX 3aTparuBaeT TUTMEHUYECKYI0 CTOPOHY, a camasi BaXHas U
OCHOBoOIOJIararonas — ¢puszndeckas — uzydeHa ciabo. [loaromy npomomxaercss HOUCK MEXaHU3Ma
MarHMTHOHN peleniuy opraHu3Ma 4ejoBeKa, HECMOTPSI Ha UMEIOLINECs MPEANONIOKEHH: HaTn4une
IPUMECHBIX aTOMOB ()EPPOMArHUTHBIX 3JEMEHTOB, HW3MEHEHHs BEJIUYMHBI MEMOpPaHHOIO
MOTEHIIMaja W TPOHUIIAEMOCTH OMOJIOTMYECKUX MeMOpaH Mjisi MOHOB, T'a30B M OPraHMYECKHX
BELIECTB, SIBJICHUE CBEPXIPOBOJINMOCTH, IUKJIOTPOHHBIN PE30HAHC, POJIb F€OIEKTPUIECKUX MOJIEH
u pazgona [6-10, 13].

HccnenoBanuii B  OTHOIIEHUM OHOJOrHMYecKUX 3(P(PEKTOB paJMOBOIHOBBIX IOJIEH,
npumensembix B MPT, taxxe Hemoctatouno. K mpumepy, u3 352 nokimanoB MeXIyHapOIHOTO
KoHrpecca «Crabble U cBepxciiabble MOJs U U3Iy4eHHUsI B OMOJIOTUU U MEIULIUHEY, TIPOXOIUBIIETO
B 1997 r. B CankTt-IlerepOypre, Ha 3Ty TeMy OBLJIO MPEICTABICHO TOJBKO 4.

HenocratoyHoe wu3yueHue JaHHOM NpoOieMbl, HEOOBSICHUMAas MPOTUBOPEUMBOCTD
MOJIYUEHHBIX pPE3YyJbTaTOB M HEMOCPEICTBEHHBIH OMBIT pabOoThl MEAPAOOTHUKOB B MAarHUTHO-
pe30HaHCHOM Tomorpaguu, B OCOOCHHOCTH JIaOOPaHTOB, PEryJsipHO 3aXOMAlIMX B KOMHATY
CKaHUPOBaHHUA, OOYCIaBIMBAIOT HEOTBPATHUMYIO BaXKHOCTb W3Yy4eHHsI Ouosornyeckoro 3ddexra
MarHUTHO-PE30HAHCHOW TOMOrpaduu Ha OPraHM3M YeJOBEKa C YCTAHOBJIEHUEM €ro OOBbEKTHBHBIX
3aKOHOMEPHOCTEN MEXaHU3MOB BO3ECHCTBUA 1 XapaKTepa MPOSBICHUN.

Jis Havanma HEMHOTO O TOM, YTO TaKOoe€ MAarHUTHO-pEe30HAaHCHas Tomorpadus, ee
BO3MOXXHOCTH, M IOYEMY OHA TMOJy4YWJa CTOJb BBICOKYIO IOIYJISIPHOCTb, HECMOTPS Ha CBOIO
JIOPOTOBU3HY.

MaruutHo-pe3oHaHCHass ToMorpadus SBISIETCS OJMUETBOPEHUEM MIECTBUS HAy4YHO-
TEXHUUYECKOTO Iporpecca B MeAaunuHe. OHa sBISETCS Pa3HOBUIHOCTBIO JIy4EBOW BHM3yaau3alluu
CTpOeHHsI M (YHKIHOHUPOBaHUSA opraHuzMa. llo MHeHuI0 creunuanucra MO TNPUMEHEHHIO
MarHuTHO-pe3oHaHCHOW ToMorpadun OBepra bimnka «veron MPT mpomen crpeMuTenbHBINH
MOATANHBIA IIUKJI Pa3BUTHSA, HAYMHAS CO THSA OTKpbITUs» [1]. «Ha ceromusmuuii neHp B MUpe
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npoBeneHo cBeime 170 mwumonoB MP-uccnepoBanuii» [17]. OT apyrux MeETONOB Jy4eBOM
JMAarHOCTHKH OHA CTOUT OCOOHSIKOM 32 CUET psifia 0COOEHHOCTEH:

- UCIOJIb30BaHNE HEMOHU3UPYIOUINX PAaJUOBOJIH 3JIEKTPOMATHUTHOTO JIHMAIA30Ha, JIEKALINX
B IPOTHBOIOJIOXKHONW €ro 4acTh OT HMOHU3HPYIOLIEr0 PEHTI€HOBCKOIO M3JIy4€HHUs, Ha OCHOBE
KOTOPOrO IOCTpO€Ha peHTreHorpagus, KOMIbIOTepHas Tomorpaguss u e€ coyeTaHue ¢
MO3UTPOHHO-IYMUCCHOHHOU ToMorpadueii;

- BBICOKO€ KOHTPACTHOE pa3pelIcHHE I03BOJSAET XOPOIIO pa3inyarb MATKUE TKaHU
(TPYOHOCTH B BHM3YyalIM3allMM KAacalOTCS OPraHoB ¢ OOJBIIMM COAEP)KaHUEM BO3AyXa — JIETKHE,
KEyJOK, KHUIIEYHUK, JKEIYHbII Iy3bIph U Y4aCTKOB OOBI3BECTBICHMSA), B TOM YHUCIIE OTIUYATh
3I0pPOBBbIE TKaHU OT OIYXOJIEBBIX, BOCHAJICHHBIX, OMEPTBEBIINX WM IEPEHECUIMX paHHEE KaKoe-
00 OBpEeXIeHUE (TTOCTTPABMATHICCKUX );

- IPOCMOTP HMHTEPECYeMOH YacTu Tejaa B Pa3HbIX IUIOCKOCTSX M IOJ JIFOOBIM YIJIOM
MOCJIOWHO B BUJE TOHKHX cpe3oB (10 0,05 MM) uiu B 00bEMHOM HPOCTPAHCTBEHHOM (hopMaTe —
3D-nocTpoenue (PEKOHCTPYKITUH );

- OLIEHKa HE TOJbKO AHATOMHYECKUX, HO M OHOXMMHUYECKMX M (U3HNOJOTHUECKUX
0COOEHHOCTEH OpraHu3Ma;

- YeTKasl BU3yaJIn3allusi COCYJUCTON ceTH 0e3 MPUMEHEHUs KOHTPACTHOTO Mpenapara;

- BO3MOKHOCTb IPOBEJICHUS OEpEMEHHBIM KEHIMHAM CpOKOM OoJiee 12 Henenb U IeTsM;

- BO3MOXHOCTb IIPOBEICHMSI ONEPATUBHBIX BMeHIaTenbcTB mojJ MP-kontposnem (MP-
OIEPALMOHHBIE).

Texnonorusst MPT nmocTtaTo4HO clOXHa: B OCHOBE MAarHMTHO-PE30HAHCHOW ToMorpaduu
JSKUT SIEPHO-MAarHUTHBIN pe3oHaHc (nanee — SIMP) B oTHOlIeHHMH BOJOpOAa B CBSA3HM C €ro
MaKCHMaJbHO IPOCTBIM CTPOEHHUEM — BBICOKOW YYBCTBUTEIBHOCTH K MP-cUrHamy u BBICOKUM
€CTECTBEHHBIM coJiepkaHueM B Ouonorndeckux TkaHax [3]. CyTb sBIEHUS 3aKIIOYaeTcs B
BO3MOXXHOCTH SIIEp aTOMOB IOIJIOIATh YHEPIHI0 3JIEKTPOMAarHUTHBIX BOJIH PaJlO4acTOTHOIO
Jyana3oHa M MCIyCKaTb €€ B MOMEHT MX HCYE3HOBEHHMd. lclyckaeMoe KOJIMYECTBO SHEPruu
¢bukcupyercst TomorpaoM Ha CIENUATBHON MaTpUIle, Jajiee IMOIyYeHHbIE CUTHAIBI TIEPEeaaeTcs B
KOMIIBIOTEP, I'/Ie MPOBOJAUTCA MX 00paboTKa mpu nomouu npeodpasoanuii dypre ¢ BEIBOJOM MX
Ha 3KpaHe KOMIIBIOTEPA B BUJI€ U300paXKEHU.

Hpyrumu cnoBamu, MP-uzobpaxenus (MP-romorpammsel) ortoOpaxkatoT MH(OpMAIMIO O
IUIOTHOCTH paclpeienieHns (KOHIIEHTpalui) aTOMOB BOJOpoAa B opraHusme. s ux nomydyeHus
YeJI0BEKa IOMELIAI0T B CO3/1aBAEMOE allllapaToM OYE€Hb CUIIBHOE MOCTOSIHHOE MATHUTHOE IOJIE B
KOMHaTe ckaHupoBaHHs. OHO OpPUEHTUPYET CIUHBI OpraHU3Ma BJOJIb COOCTBEHHBIX CHJIOBBIX
muauid. Ha npumepe Tomorpada HampsbkeHHOCTBIO 1,5 Ti Takoe mojie mpeBbIlIaeT eCTECTBEHHOE
reomaruutHoe moje 3emiau B cpenHeM B 30.000 pa3 (HanmpsHDKEHHOCTh — XapaKTEpHU3YeT
MOIIHOCTH/cuity ipubopa/OMII): maruutHoe mone 3emiun koaebnetrcs oT 0,00007 Tn Ha momocax
mo 0,00003 Tn wna oxBarope, cpennee 3HaueHue — 0,00005 Tn. [ns ycTaHOBICHHS
MECTOHAaxXOXKICHHUSI 30HBI MHTEpPECA CO3JAETCSl HEOJHOPOAHOCTh OCHOBHOIO TIOJSA 3a CYEeT
BKJIIOUEHHUs1 Oosee  C1a0bIX M3MEHSIOIIUXCS  AJIEKTPOMAarHUTHBIX — TOJIEH, CO3/1aBaeMbIX
I'PaJMEHTHBIMU KaTylmKaMH. ['pajiueHTHbIE BOJHBI, HAPSXKEHHOCTh KOTOPHIX MPUOIU3UTENHHO B
100 pa3 wmeHbmie ocHOBHOrO B MP-tomorpadgax co cnabpiMM U CpEJHUMH TOJSIMH,
pacnpoCTpaHATCA B TPEX B3aUMHO IEPHEHAUKYISIPHBIX HANpaBICHUAX, BO3IACHCTBYS IyTEM
W3MEHEHUS MarHUTHOM MHAYKIMH, (Da3bl U 4aCTOThl COOTBETCTBEHHO C CO3/IaHUEM IKCTpeMyMma B
TOW caMoOil O0JIaCTH, KOTOpPYIO HEOOXOJMMO BHU3YaJIM3UpPOBaTh. PaauoyacTOTHbIE BOJHBI
HEMOCPEeACTBEHHO ocyulecTBIsA0T SIMP, BbI3bIBas KpaTKOBPEMEHHOE BO30YXKJIEHHE IMPOTOHOB
BOJOPOJA U MX OTKJIOHEHHUE IO OonpeAcieHHbIMU yriamu. Kpome sToro mmeercs emé TpeTbe
ciaboe moje — MUMMHUpYIollee, KOTOPOE BhIPAaBHUBAET MEJIKUE HEOITHOPOJAHOCTH OCHOBHOTO MOJIS.
Takum oOpasoM, B MPT B KauyecTBEHHOM OHKBUBAJIEHTE HCHOJb3yeTCs 4 pa3HOBHIHOCTU
AJEKTPOMArHUTHOTO TOJIsI, B KOJTMYECTBEHHOM SKBHBAJIEHTE UX 6.

B pa3paboTke MarHUTHO-pPE30HAHCHOW TOMOTpaduu MPUHUMANIO YYAaCTHE OTPOMHOE YHCIIO
KOJUIEKTUBOB C Pa3HbIX CTPaH MHUpa Ha MPOTSKEHUH HECKOJIBKUX NECATKOB JieT [2, 6-8]. Hekxum
uTOroM ciykuT BpyueHue HooOenesckoir mpemuu B 2003 r 3a m3o0pereHHEe JaHHOTO METOJA
amepukaHckoMy XuMuKy [lonmy JlayrenOypry u anrnuiickoMmy ¢usuky Ilurepy Mancounny. Xots
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ucropus pa3Butus 6epet Hadano B 1941 r, korma npenogasarenem Kazanckoro I'ocymapcTBeHHOTO
Vuusepcurera E.K. 3aBoiickum BHepBble ObII 3aperHCTPUPOBAH CUTHAN SIEPHO-MAarHUTHOTO
pezonanca. OIHAaKO NPONOJDKEHUS €ro M3y4EHHs HE IIOCIEAO0BAaJIO B CBSI3U C OTCYTCTBHEM
JOJDKHOTO (PMHAHCHUPOBAHMS. JTa K€ NPUYMHE KOCHYJIACh M OTKPBITOTO MM 3JIEKTPOHHOTO
IapaMarHUTHOrO pe3oHaHca B 1944 r (3To sBIE€HUE, AHAIOTUYHOE 0 CYTH SAEPHO-MarHUTHOMY
pPE30HAaHCY, HO TOJIBKO B OTHOLUEHUM IEKTPOHOB). [lociencTBuss KOMMYHH3Ma, OCIOXKHUBLIMECS
BOEHHBIMU TATOTAMH >KM3HH, HE MTO3BOJWIN POCCUICKOMY (PU3UKY OIyOJIMKOBATh BBISIBIEHHBIE UM
HOBBIE (PU3MUECKUE SBICHHUS.

Uepez 2 roma HezaBucuMo apyr or apyra @Demmkc binox u Ouaapa [lépcemn wus
Coenunennbix IlTaToOB AMEpHKM ONMCBIBAIOT OJMHAKOBOE SBJICHUE MArHUTHBIX CBOMCTB
HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB, KOTOPOE OHM MMEHOBAIM KaK sSJ€PHO-MarHUTHBIM pe30HaHC,
IIOJTy4MB 3a ero oTkpbiTie HoOeneBckyto npemuto no Gpusuke.

B 1960 r coserckuii ¢usuk, odpuuep Coerckoit apmuu BrnagucnaB MBaHoB momaer
NATEHTHYIO 3aiBKy Ha un3o00pereHue meroja «Crnoco0 HccieqoBaHUS BHYTPEHHETO CTPOEHHUs
MaTepHabHBIX Ted». B Hel Obum chOpMyIMpOBAaHBI MPUHLMIB METOAA, NPUBEICHA CXeMa
npubopa, KOTOpBIM Temepb Ha3bIBAETCS MAarHUTHO-PE30HAHCHbIM TOMorpad. KM BmepBble
MPO3BYYAIO MPENIOKEHHE WCIONIb30BaTh MAarHUTHO-PE30HAHCHYIO TOMOTpaHio Kak METOJ
IUarHocTHky 3aboneBaHuil. OpnHako ['ocymapctBenHblii Komurer mo nenam u3o0pereHuilt u
otkpbiTuii CCCP 3asiBKY OTKJIOHHJI, COUTS MPEAJIOKEHUE HEPEATU3YEMbIM.

ITo npomectBuu 12 ner I1.JlayrepOyp noiayuun AByXMepHOE H300pakeHUE ABYX COCYJOB C
BOJIOM, IO CYIIECTBY pealu30BaB cxeMmy lIBaHOBa M CymMe€B INPOCTPAHCTBEHHO OIPEACIUTh X
MECTOHAXO0KJCHUE ITyTeM HCIOJIb30BAHUS IPAAUEHTHBIX Nonel. Ha ciemyrommii ros onyOGiukoBan
CTaThIO, 3HAMEHOBABIIYIO T'OJl POXKJICHHUSI MarHUTHO-PE30HAHCHOW ToMorpadun. Maes npuMeHeHus
3THX MOJIeN BhIBUTanack eme B.MIBaHOBBIM, HO He ObLIa UM 3KCIIEPUMEHTAILHO MOATBEPIK/ICHA.

B 1973 r AGe c coTpyaHuKaMu OTIIpaBWJI 3asBKYy Ha NATEHT Ha npuuenbHblii AMP-ckanep,
METOAMKY €ro paboThl B CIEYIOLIEM IOy OHU COPMYJIMPOBAIN B OJHOM U3 CBOUX ITyOJIMKAIMH.
B oror xe 1974 ron amepukaHCKUM (DU3MKOM apMSHCKOTO MPOUCXOXKACHUs PaliMoHIOM
JlaMaguaHoM  ONHKCBHIBAETCS  AQHAJOTMYHAs  METOAMKAa TOJ  COOCTBEHHBIM  Ha3BaHHEM
«bokycupyronuii  monmem SMP [Donap]». Cnycrs 2 rtoma P.JlamamuaH WIUTIOCTPUPYET
n300pakeHNe KMBOM MBIIIU. A Ha CIEIYIOUIMH roJ MUp 00JeTaeT HOBOCTh O CO3JaHUU MEPBOIO
MarHuTHO-pe30HaHCHOTO ToMorpada (manee — MP-romorpad) Ha 0OCHOBE 3aMEUEHHBIX UM OTIUYHI
3JI0pOBOM TKaHM OT 3JI0KAYECTBEHHOW, TakUM 00pa3oM MOJy4YMB IE€pBOe H300paKeHHe Tena
yenoBeka. EMy npHHaJIeKUT NaTeHT 3a yCTPOUCTBO U METO/1 OOHAPYKEHUS paKka B TKaHH.

B 1975 r BeInuIa cTaThs ¢ OMMCaHMEM MeToAa, ucnosb3dyemoro B MPT u B Hacrosmee
Bpems, P.OpuctoM, A.Kymapom u J[.Bentu, B KOTOpOii 10Ka3aHO BBIABUHYTOE MEPBBIM aBTOPOM
MPE/UIOKEHUE 3aMEHUTh JIayTeHOYPOBCKHI MeTOJ OOpaTHBIX YHCEN MPOEKLUUH, MPUMEHsSEMBbIH B
KOMITBIOTEPHOU ToMOrpaduu, Ha MEPEKITIOYEHNS IPAJUEHTHBIX [10JIEN BO BPEMEHHU.

[Ton JlayrenOypa u ITutep MaHchuna ycoepiieHcTBoBanu Meto. [lepsblit n3o0peraTens
CyMeJ TpOCTPAaHCTBEHHO JIOKAJU30BaTh MHTEpPECYeMyI0 00J1acTh, BTOPOH —  YIYYIIUTh
MaTeMaTUYECKHUH anmnapar MeTo/a.

Cnyctst BpeMmsi MupoBasi OOIIECTBEHHOCTh Npu3Hana PaiiMonna JlamannaHa 4eloBEKOM,
KOTOpbIH n300pen MP-ckanep, mo3a0bblB O BKJIaJe MCCIEIOBATENbCKOIO KOJUIeKTHBa Abe. A
BrnaaucnaBa MBanoBa npusHaiu n3o0peTaresneM MarHUTHO-PE30HAHCHBIX U300paKeHU, X0Ts U He
NPUYUCITIIIN ero K 1y Ty HobeneBckux naypeaTos.

Cnycts nmumbs 2 roga mocie cosnaHusi nepsoro MP-tomorpadga B 1979 r mosisercs
NIEPBbI B MUPE BHICOKOIOJIBHBIA MarHUTHO-PE30HAHCHBIN ToMorpad HanpsbkeHHocThio 1,5 Tecna.
CKOHCTpYyHpOBaJla €ro aMepruKaHCKas MHOrooTpacieBas kommanus JIxerepan Dnexkrpuk (General
Electric mmu GE), cHuckaBIasi CBOIO ClIaBy MOJUTHKOH MOJEPHH3AINU «CBEKUX» OTKPBITHH B
TECHOM COTpPYAHHUYECTBE C cuoBbIMU ciykOamu Coeaunennbix LlltaToB, Ha yTO ykaswiBatoT [19,
22, 26].

B HacTosiiee Bpemst HanOoJiee paclpoCcTpaHeHbl anmnapaTsl 3Toi e mourHocty — 1,5 Tecna.
o xnaccuduxanmuu MP-TromorpadoB OHI OTHOCATCSI K CBEPXIPOBOISIIIAM U BBICOKOIOIBHBIM, CM.
Tabmuiry. 1. B oskcnepumeHTanbHOM paboTe NPUMEHSIOTCS amnmaparhl OOJBIINX MOIIHOCTEH,
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CUCTeMa C MaKCUMaJlbHOM HamnpskKeHHOCThIO — B 45 Tecna — ycranHoBieHa B HamnumonanbHOM
nabopaTopuu BBICOKMX MarHuTHBIX noJieit B Tanmaxaccu, CILIA.

Tabmuna 1. Knaccuduxanus MP-tomorpadoB o HanpspkeHHOCTH (cusie/mMommHocti) MIT.

HanpshxeHHOCTb MarHuTHoro nons, Tecna/Tn Mone

Jo 0,1 Ceepxcnaboe
0,1-0,5 Cnaboe
0,5-1,0 CpenHee
1,0-2,0 CunbHoe
Bbonee 2,0 CBepXcuibHoe

Ecnu npoananusupoBaTh OMOJOTHYECKOE AEWCTBUE MarHUTHO-PE30HAHCHON TOMOTrpaduu ¢
TOYKM 3PEHUS] MArHUTHOM MHIYKLIMHM, TO BBICHSETCA cienytomas kaptuHa. KoiekruBom
0ENOPYCCKUX YUYEHBIX-TUTUEHUCTOB ObUIM MPOBEJACHBI 3aMepbl SJIEKTPOMArHUTHON HHIIYKIIUU
MOCTOSIHHOTO MarHutHoro mois (mamee — [IMIT) y MP-tomorpadoB pa3HO HampsHKEHHOCTHIO:
0,14; 0,2; 1,0; 1,5 T mpudopom TTI2-2V ¢ moMoIIBI0 0JHOOCEBBIX JATYMKOB (30HAOB) THUITA «M» H
«C» B matu 30Hax Bokpyr MPT: T.1 — BHyTpu maruura, T.2 — npu KOHTaKkTe pyK MEpcoHana C
naHenblo ynpasieHus, T.3 — 30Ha y Mmaraurta, T.4 — 30Ha B LIeHTpe cToJla nauuenrta, 1.5 — B 30He
Hor manueHTa (puc. 1) [16].

CpaBHuTENbHASA KapTHHA
PE3YNIbTUPYIOIIETO BEKTOPa MArHUTHON UHIYKIIUU
MP-tomorpadgos
100

90
80
=
E
70
usf =@=06pa3 0,14 Tn
2 60
= )
I 50 =@—General Electric 0,2 Tn
x
©
4 -
T 0 Pillips 1,0 Tn
hN
£ 30
©
= =@=—Pillips 1,5 Tn
20
10 ® ® =@==11Y = 10 MTn

T.5 T.4 T.3 T.2 T.1

30HbI pasMEIICHUA JaTYUKa USMCPCHUA

Puc. 1.

Pe3ynbrarhl mokasanu, 9TO MPEBBIMICHUE MIPEACIBHO AOMYCTUMOTO ypoBHs (manee — 1Y)
MarHUTHOM HMHIYKIMHU MOCTOSIHHOTO MarHUTHOro mnoisi mpu pabdore MPT 3apeructpupoBaHo
BHYTpPU MarHuTa, B 30HE KOHTAKTa pyK IEpCOHAJIa C MMaHebI0 YIpaBiIeHUs U y MarHuTa. Bennuuna
€ro IMpEBBIIEHUS KOPPEIUpYyeT C HanpsbkeHneM MP-cucrtempl npu HM3MEpEHHMH BO  BCEX
HampaBiieHusX (Z, X, Y) u no nonHomy pesynbrupyomemy Bektopy [IMII. Pazmax pazmuuuit
marHuTHoM uHAyKiuu IIMII, manpumep, y 1,5Tn-tomorpacda, mo moiaHoMy pe3yabTHPYIOLIEMY
BEKTOpY IpeactasisieT oT 2,6 1o 1365,7 mTn — yBennuenue B 525 pa3za, uro npesbimaer [IIY
MOCTOSIHHBIX MarHUTHBIX MoJie B cpenHeM B 68 pa3 (u3 pacuera II/1Y, pasubrii 20 mTn) [4]. «K
HEOIarompusTHBIM U1  OOCTY)KHBAIOIIET0 mepcoHana ¢akropam mpu padbore MPT cremyer
OTHECTU IOCTOSIHHOE MAarHUTHOE II0JIE, NEPEMEHHOE DJJIEKTPUUECKOE M IMEPEMEHHOE MAarHUTHOE
MoJie, MMEKTPUUECKOE M MarHUTHOE MOJIe TOKa MPOMBINIIEHHOW YacToThl S0 [, anekTpudeckoe u
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MarHMTHOE I0JI€ PaJMOYacTOTHOIO JAMara3oHa, IyM (B TOM 4HWCJI€ U TOHAJIBHOTO XapakTepa),
JIa3€pHOE U3ITYyUECHHED.

JlanHble pe3ynbTaThl YHUKaJdbHbl M OYEHb BaXXKHBl TEM, YTO YKa3blBalOT Ha
MHOTOKOMIIOHEHTHOCTh HEOJIaronpusTHOTO BO3JACHCTBUS MarHUTHO-PE30HAHCHBIX TOMOIpagoB,
HauuHas yxe ¢ ypoBHs ManoMoniHbix (0,14Tn) monudukanmii, Ha OpraHu3M YeIOBeEKa.

[Tpu paccmorpennu Ouomnoruueckoro 3¢dekra MPT B pamkax ero 4aCTOTHOTO CHEKTpa
BBIPHUCOBBIBAETCA CeAyIoUIasi KapTUHa, CM. TabIuILy 2.

Tabnumna 2. CpaBHUTEIbHAS XapaKTEPUCTHKA OCHOBHBIX nTapameTpoB MP-toMmorpados.
Anmapar Crpana Nunyknus, Tn YacrorTa, MFL{4
O6pa3z-1, O6pa3-2, O6paz-3 Poccus 0,12-0,14 5-6
000 "MC" Ipectmxk-04 Poccus 0,38 13,6
Fonar QUAD 12000 CIIA 0,6 24,9
Siemens Magnetom Harmony I'epmanus 1,0 42,6
Siemens Magnetom Symphonia, I'epmanus 1,5 63,9
000 "MAC" IIpecTtmxk-15 Poccus

Bruker Tomikon S200 I'epmanus 2,0 85,2
Siemens Magnetom Verio I'epmanus 3,0 127,7

Ha tom 3xe pamama3one d4actoT, yTo u pabora MPT, neicTBYIOT HEKOTOphIE BHUIbI

(U3HOTEPANIEeBTUYCCKUX MTPOLICTYP, CM. Tabmuiry 3 [5].

Tabmuua 3. CoOTHOIIEHHE OCHOBHBIX AJIEKTPOMArHUTHBIX IMapaMeTPOB (PU3HOTEpANIeBTHYECKIX

Ipoucayp, 4€JI0BCKAa 1 MArHUTHO-PC30HAHCHBIX TOMOI‘pa(bOB.

Jnama3zon Yacrota, | Ha3zpanue usunomnpouemsyp DyHKIMUA MPT,
I'n Ti/MI'n
Kpaiine auzkue | 3-30 - DJIEKTPOCOH Putmer ™M wm | -
- InaguHamMmoMeTpust I'MIT 3emn®
CBepxHH3KHE 30-300 -TanpBanm3anus, - -
JIEKapCTBEHHBIN 2NeKTpodopes
- DJIEKTPOCOH
WNndppanuszkue 300- - UnTepdepenurepanus - -
3000 - QIIIOKTYOpH3aIHs
OueHb HU3KHUE 3-30x['m | - AMmumynbcTepanus - -
- YapTpaToHoTepanus
Huzkue 30- -MecTtHas mapcoHBaIU3aIIH - -
300k o
Cpennue 0,3-3 - - -
MI'g
Bricokue 3-30 -BrickokouactoTHas ~ Tepanus | - 0,12-0,15/
MI'g (YBUY-tepanus) 5-6
- Mapykrorepmus 0,5/25,5
-Marautorepanus
BBICOKOYACTOTHAs
Ouens Beicokue | 30-300 -Maruurorepanus - 1,0/42,6
MI'q BBICOKOYACTOTHAS 1,5/63,3
2,0/85,2
3,0/127

* Pacuer uacTot IIPOBOJUIICS C UCTIONB30BaHUEM yacToThl JlapMmopa aroma Bojiopoaa, paBHoM 42,58.

5
PUTMEI r0JIOBHOTO MO3ra ¥ T€OMAarHUTHOT'O OIS 3eMJIU.
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VYabsTpassicokue | 0,3-3 - JlenumeTrpoBas Tepamnus - -

I'Tn - CaHTUMETpPOBas TEPANHUS
Cgepxsbicokne | 3-30 [T | - - -
Kpaiine 30-300 - Kpaitne BbIcOKOYacToTHasi | DHEeprouHpop- | -
BBICOKHE T tepanus (KBY-repamnust) MaIMOHHBII

6
00OMEH KJIETOK

I'mnepBoicokue | 300- - - -
3000I' Tt

Hcxons W3 NMpHUBENEHHBIX JaHHBIX TaOJIHMIBI MOXKHO 3aKJIIOUUTh, YTO AJIEKTPOMArHUTHBIC
JMana3oHsl  (U3MOTEPaNleBTUYECKMX MPOLEAYP MEepeKphIBAOTCS B YacTOTHOM IapameTpe ¢
JMana3oHaMy YeJIOBEYECKOro OpraHu3Ma ¥ MarHUTHO-PE30HAaHCHBIX ToMorpados. CiieoBaTeNnbHO,
panuoBoiHbL, Hcnosbdytomuecs B MPT, crnocoOHBl oOKka3blBaTh BO3ACHCTBUE HAa OPraHU3M
YeJI0BEKa, OJJHAKO 0€3 YCTAaHOBJIEHHBIX TEPANEBTHUECKUX I(P(PEKTOB.

JIOKTOpOM MEIMUMHCKHX HayK, HpoQeccopoM, PYKOBOAMTENEM JBYX TEpalneBTUYECKUX
ornenenui knuHuku MBJ[ JImenponerpoBcka I'.I'. KOJIECHUKOBBIM IIpH JICUEHHM ITALUECHTOB,
CTpa/IaloLINX S3BOM *KelyJKa, CTaHAAPTHBIM MEAMKAMEHTO3HBIM MyTEM M ¢ IPUMEHEHHUEM 3KpaHa
OT DJIEKTPOMAarHWTHBIX BOJH Tpu mpoBeaeHnun KBU-repanmum ObUIO BBIABICHO Cleyroliee: B
rpyInie, HOJABEPKEHHOM BO3AEHCTBHIO AKPAHUPOBAHHOIO H3IY4eHUs, PPEKTUBHOCTb JIEUECHUS
ObLIa BBIIIE, a BpeMs peObIBaHMsI B OOJILHUIIE — MEHBIIIE B CPABHEHUH C TIEpBOM rpymmoii. «Crao
OYEBHUIHO — JIEKTpOMArHeTusM memaer» [13].

D10 HAOMIOACHUE JIETKO OOBSCHACTCS KOHIEMIUAMU POCCUHCKUX (DU3UKOB: Teopuei
¢usnueckoro Bakyyma [.W. IllunoBa u EGS-konnenuueir u guronHoii teopueit A.E. Axumosa.
OKCIEpUMEHTAJIbHO YCTAaHOBJIEHO, 4YTO JJEKTPOMAarHUTHBIE W3JIYyYE€HHUS HMEIOT TOPCHOHHYIO
(uH(GOPMAITMOHHYIO, WK T0JIeBY0) KommoHeHTy [11-15]. TTostomy omucanHbiii Bbimie 3ddext
OOBSICHACTCS] HATMYUEM UMEHHO 3TOW KOMIIOHEHTEI.

N3BecTHO, 4TO JII0OON TEXHWYECKHH NMpHOOp MMEET TOPCHOHHOE I0Jie 3a CYET HAIWYMs
¢dbopMBl 00BEKTa, BPAIAIOMIMXCS JJIEMEHTAPHBIX YaCTHIl, HAUMEHbINAS M3 KOTOPBIX KBaHT, U
CO3/1aBaeMOro MMM 3JieKTpoMarHuTHoro moisi [11-14]. CnenoBaresibHO, MAarHUTHO-PE30HAHCHBIH
ToMorpad sBISETCS MUCTOYHHUKOM (F€HEpaTOpOM) TOPCHOHHBIX MOJei. AHaIOTMYHOE OOBSICHEHHE
CYIIECTBOBAaHHUSA TOPCHOHHOIO MOJS M Y YEIOBEKa, KOTOPOE MOXKET HPOSIBIATHCS 3(PdekTom
Kupnuana [14]. Ilpu 3>TOM MakCUMajbHO CJIOKHOE CTPOCHHUE HWMEET TOPCHOHHAs MpUPOJIa
YeJoBeUecKoro opranusma [ 13, 22, 23].

VYCTaHOBIIEHO, YTO TOPCHUOHHBIE M3JIYYEHHS MOJIAPU3YIOT (M3MEHSIOT) MPOCTPAHCTBO B
MOTIEPEYHON  IJIOCKOCTH € (OPMUPOBAaHMEM MpaBO- M JIEBOBpALIAIOIIUXCS  IOJEH.
[IpenmyiecTBeHHOE OOIBIIMHCTBO JIIOIEH UMEIOT IpaBoe TopcuoHHoe noune (aanee — [TTII), mumb
eIMHUIIBI — JIeBOoe TopcuoHHoe noie (nanee — JITIT). Bee n3BecTHble HaMm 3neKTpUYecKre MPUOOPHI,
K KOTOPbIM OTHOCHUTCS M MarHUTHO-PE30HAHCHBIM ToMmorpad, CO3/1al0T JeBOBpallarolIuecs
TOPCHOHHBIE TOJIS.

N3ydeHnue xapakrepa AEMCTBHSI TOPCUOHHBIX IOJIEH Ha OPraHU3M YeJoBeKa ObLIO HAyaTo C
NEPBbIX HKCIHEPUMEHTOB C TOPCHOHHBIMH TIeHepaTopaMu BO H30€XaHHE Ie4YaIbHOIo
UCTOpUYECKOro (axkrta rulenyu Hay4HbIX COTPYAHHMKOB, NPUMEPOM KOTOPOTO SIBISIETCA IMEPUOJ
M3YyUYEHUs] PaIMOAKTUBHBIX METAJJIOB JO MOMEHTA CO3[aHMs PaJHallMOHHOM 0e30MacHOCTH. Yike
Torja ObLIO 3aCBHUIETEIHCTBOBAHO, YTO MPAaBOBPAILAOIIUECS MO 001a1at0T 00LICYKPEIUISIIOIINM
JIeCTBUEM, MOBBIMIAIOT PAOOTOCIOCOOHOCTh BHYTPEHHUX OPIaHOB, CTHUMYJIUPYIOT HMMYHHYIO
CUCTEMY OpraHM3Ma, a JeBOBpaIlaroIfecs Mo, HA000pOT, YTHETAIOT €€, BhI3bIBAIOT HAPYLICHUS
MIPOBOJIMMOCTH MEMOpaH U YBEIMYEHMS BSI3KOCTHU KHUJKHUX Cpel, MPUBOAALIMX K YXYIIICHUIO

® IIpomecc mONy4eHHs TOMOrpaMM BO3MOXKEH 33 CUET HAJMUMS SJICKTPOMATHHTHOTO OIS Y UEIOBEKA, KOTOPHIM
oOmamaer 1000H OOBEKT, MMEIOMMHA 3apsiA. BBUIO yCTaHOBIIEHO, YTO YEIOBEYECKUH OpPraHM3M HCITyCKaeT BOJHBI B
KpaiiHe BbicokoM amanazone (KBYU-numama3oHe), Ha yacToTe KOTOPBIX OcylIecTBisieTcss padoTta kinetok — 42-67 I'Tn,
http://www.doctorlife.ru/bp.htm. Takum oOpa3om, dyenoBeyeckuii OpraHu3M SBISIETCS MPEKPACHON CPeo JuIsl mprema
1 pacrpoCTPaHEHUs! IEKTPOMArHUTHBIX BOJIH.
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npoueccoB ooMeHa BemiecTB. OKka3aloch, YTO aHAJIOTUYHBIE JIEBBIM IOJISIM MU3MEHEHUS MPOSBISIOT
NpaBbie TOPCHOHHBIE TIOJIA, MPEBHIIIAIOIINE TOPCUOHHBIN QoH YenoBeka B 8-10 pa3 [11-15, 18, 20].

B cBs3u ¢ TeMm, YTO MEPBOMCTOYHUKH TOPCHOHHOTO TMOJs yenoBeka u MP-tomorpada
OJIMHAKOBBIE, TO MOKHO TMPEAMNOJI0XUTh, YTO OHU MOT'YT OKa3bIBaTh BO3JCHCTBUE NIPYr HA Jpyra.
Ho, 3a cuer Ooiblield MHTEHCUBHOCTH IIOJSI IOCJIEJHEr0, BO3JIEHCTBUE OIHOHAIPABICHHOE.
CyMMHpOBaB BCE HMMEIOIIMECS CBEICHHS Ha 3TOT CYET, MOXHO COCTABUTh BO3MOXKHYIO CXEMY
BO3JICHCTBUS. XOTS TOYHBIH M OOBEKTHUBHBI €ro MEXaHHM3M TpeOyeT Cephe3HbIX TITTyOMHHBIX
HCCIIE0BAHUM.

C no3unuu Teopuun pusndeckoro Bakyyma, EGS-konneniuu u GUTOHHON TEOpUM OPTaHU3M
UHTEPOPETUPYETCS MPU MOMOIIM TEOPUM CNMHOBOTO ctekia [12, 13, 24]. B cBsizu ¢ Tem, 4TO
MaKCUMaJIbHO BBIPQKEHHBIMU CBOMCTBAMH CIHMHOBOTO CTEKJIA 00JIaal0T >KUJIKOCTHBIE CTPYKTYPhI
Tela, TO OHM B HAMOONbIIEH CTENEHM pPEarupyroT Ha BO3JCHCTBUS BHEIIHUX TOPCHOHHBIX
m3nydeHuit. K HUM OTHOCATCS KpOBb, MEXCYCTaBHAsl JKMJIKOCTb, YKE€JIE€3UCTasi TKaHb U BELIECTBO
MO3ra 4ejoBeKa. DJTO HAOMIOJCHHE COIIacyeTcs C pe3yJbTaTaMH HCCIENOBaHUM B o00jacTu
MarHuToOMOJIOTHH [6-9], B KOTOPBIX JOKa3aHa HaWOOJbINAs BOCIPUUMYHUBOCTH K JCHCTBHIO
AJNIEKTPOMArHUTHBIX TOJIE HEPBHOM, UMMYHHOM, SHJOKPUHHOM, HE TaK JaBHO OOBbEIMHEHHBIX B
HEUPOMMMYHOSHJIOKPHUHOJIOTHIO, KaK  OTPaXXEHUE WX  COJPYKECTBEHHOM M  YaCTUYHO
B3aMMO3aMEHsSIEeMON paboOThl, U TOJOBOM CHUCTEM, a TaKkXKe y JeTei M OepeMEeHHBIX >KEHIIMH.
[ToBbIIIEHHYIO BOCIPUUMYHUBOCTD MPOSIBIISIOT U IMOXKUIIBIC JTIOIU, HO Y HUX UHOW MEXaHU3M.

Ha knerounom ypoBHe [21] BBIIBHHYTO NPEANOIOKEHHE O HANUYMHM Y KJIETKH IPaBOTrO
o0IIero TOPCHOHHOTO TIOJNISA, CIIOCOOHOE OOBSICHATH €ro HOPMAIBHYIO IKH3HEACSITEIHHOCTD,
BKJIIOYAsl XOJl €ro IuKJa JejeHus. BciencTBue Ae30pMEHTHPYIOMIETO BIMSHUS BHEIIHUX JIEBBIX
TOPCHOHHBIX TOJICH Ha TPaBble TOPCHOHHBIC IO WOHHBIX KAaHAJIOB MEMOpPAaHBI BO3HHKACT
MIEPEOPUEHTUPOBKA BCEH CHUCTEMbl KOHIEHTPUYECKHX TMOJIeH KIETKH — eCTECTBEHHOE IIpaBoe
TOPCHUOHHOE TI0JI€ KJIETKU CTAHOBUTCA JIEBHIM. UTO, B KOHEYHOM CYETE, MPUBOIUT K MOSBICHUIO
CYUIECTBEHHBIX ()YHKIIMOHAJIBHBIX PACCTPOWCTB MyTEM HAPYIICHHUS MEXaHHU3MOB aBTOPETYISALUU
[13, 15, 18, 21]. ABTOPOM BBIIBUIAETCS MPEANOIOKCHHE O HECOBMECTUMOCTH IEPEPOAMBIICHCS
KIJIETKU C OKPY>KAIOIIMMHU KIIETKAMU: «...HE UCKIIIOUEHO, YTO MOJA00HBIE IPOIECCH TPOUCXOIAT MPU
KaHIIEPOTeHe3e, M OITyXOJICBBIE KJICTKH UMEIOT, TAKUM 00pa3oM, JICBYKO OPUCHTAIIUIO BHEITHETO
TOPCUOHHOTO KJIETOYHOTO MOJIS».

I'pynnoit yuenbix u3 Poccum, Ykpaumnel m @panuuu [18] ycTaHoBieHO, 4YTO JeBbIE
TOPCHUOHHBIE TIOJNI CIIOCOOHBI BBI3BIBATH JAC(PHUIIMT SHEPTUU DIIEKTPOHOB: «OPOUTHI IIIEKTPOHOB
MOJIEKYJI BEIIECTBA OpraHu3Ma CIBUTAIOTCS B CTOPOHY MUHUMYMa 3HEprum». [Ipu cpaBHUTEIBHO
MOCTOSIHHOM M JJIMTENBHOM €ro BIMSHUU JKUBOW OpPraHM3M TOHAYally UCHBITHIBAET TUCKOMDOPT,
MIOCTENIEHHO Nepexojsiiee B 3a00jeBaHue 0000 OpraHa HEICHOTO reHe3a W/WiM B 000CTpeHue
XPOHUYECKOTO 3a00JIeBaHUsI CO BCEMH BO3MOXKHBIMH BBITEKAIOIIUMU MOCIEACTBUAMU. OTH
pe3yiabTaThl KOPPEIUPYIOT C PA3BUTHEM Y JIOJICH, WCHBITHIBAIOIIUX XPOHUYECKOE BIIUSHHE
ANEKTPOMArHUTHBIX TOJNEH, Nepudeprudaeckoro Ba30-BEreTaTUBHOTO, ACTEHO-BET€TATUBHOTO H
cmemanHoro cunapomoB [8]. IlpaBoBpamarensubii 3ddext TII xapakrepusyercs, Haob0poT,
M30BITOYHBIM HAKOIUICHUEM SHEPTUU AJIEKTPOHAMH, KOTOPas C JIETKOCTHIO TepeaaeTcs BCel KIeTKe
B IICJIOM C MTOBBIIICHUEM €€ Ku3HecrmocooHoctH [15].

YcTaHOBNIEHO, YTO U3MEHEHUE CIIMHOBOTO COCTOSIHUS (PU3MUYECKOTO BaKyyMa MOXET UMETh
CJIEICTBHEM HW3MEHEHHE (DU3WYECKUX MMapaMEeTPOB BEIIECTBA, HAMPUMEpP, IIPOBOAUMOCTH (HIH
JTUCTIEPCUU  TPOBOJIMMOCTH),  MarHUTHOW  BOCIPUUMYHMBOCTH,  Kod(ddummenta  Xomia,
TEIUIONPOBOJIHOCTH, MAPAMETPOB KPUCTALIMYECKON PpEIMIETKH M JAPYruX CBOMCTB. Bce atn
M3MEHEHHUs Ha0Iro1at0Tes dKcnepuMerTansHoy [12, 13]. CnenoBatenbHO, M3MEHEHUE TOPCHOHHOTO
IOJIsI YEJIOBEUECKOT0 OpraHu3Ma BEAET K MPHOOPETECHUIO UM HOBBIX KadeCTB, XapaKTep KOTOPBIX
3aBUCUT OT JUIMTEIbHOCTH, MHTEHCUBHOCTU M HAIPABIECHUS BpAIICHUS BHEIIHETO TOPCHOHHOTO
1oJig. OTO CBOMCTBO MO3BOJIAET OOBACHUTH CYLIECTBOBAHHME BIIMSHUSA OAHUX OOBEKTOB Ha JIpyrue
(manpumep,  OunHmrelHa-llononeckoro-Pozena  mapamokc, Teopema  bemnma,  sABieHue
«CHUHXPOHHOCTH»), W PACHpOCTpaHEHUsT NPHOOPETEHHBIX CIEICTBUM JEHCTBHS BHEIIHUX
TOPCUOHHBIX IIOJIEH 4YEJIOBEKOM Ha OKpYXarolMX ero Jyoaed u mpeamerst [9, 22, 23]. Xors,
obnazast onmpeneseHHON MeTacTabUIIbHOCTHI0O COOCTBEHHOT'O TOPCHOHHOTO TI0JISI, 00ECIIeYNBAIOIICH
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€My a/IallTUBHOCTbH, KUBOM OpraHU3M JIOJKEH OBITh YCTOMUYMB K JIEBHIM BHEIIHUM IOJISIM C LENbIO
COXPAaHEHHs IOMeocTa3a. JTa 3aKOHOMEPHOCTb COIJIACYETCSl CO CIEAYIOIIMM MHEHHMEM: «KJIETKa,
OpraHU3alMOHHON OCHOBOM KOTOPOM SIBISIETCSI MHOTOCIONWHAs CUCTEMa KOHUEHTPUYECKUX U
CaMOCOTJIACOBAHHBIX TOPCHOHHBIX MOJEH, JOJDKHA 00JIafaTh CYIIECTBEHHOW YCTOMYMBOCTBIO IO
OTHOIICHUIO K PAa3JIMYHBIM BHEIIHUM TIOJEBbIM BO3ACMCTBUSM, YTO MOXXHO HaOII0AaTh B
aercTBuTebHOCTIY [21-23].

Panee Bo3HuKaromue —sBieHUS, OTMeudeHHble FO.XonogoBelM, Mocie  JAeUCTBUS
3JIEKTPOMATrHUTHBIX IOJICH BEPOSTHO TEMEPb CMOTYT OBITh MOHATH HA OCHOBE JIAaHHOTO MEXaHU3Ma!
oclia0JieHHue TaMSATH U JIPYTUX YCIOBHBIX pediekcoB (OOOPOHHUTENBHBIX, MHUIIECBBIX) Yy JIIOJCH,
paboratonux B Beicokux OMII, mpeobiaganie MeaaeHHBIX BOJIH B MX 3JEKTpOdHIIedarorpamme,
Manass 3(p(EeKTHBHOCTh CHA, OciabJeHHe peakiuu Ha OO0JIeBOW pa3lipakuTelb, WU3MEHEHUS
SMOILIMOHANBHBIX PeaKIUi (pa3IpakuTeIbHOCTh, HECACPKAHHOCTh, HETEPIIEITUBOCTD, THEBIUBOCTD,
YyBCTBO BHYTPEHHEH HANpPSKEHHOCTU) C IOCIEAYIOIIMM HCYE3HOBEHHEM CaMOpa3/ipakeHus,
MOHM)KEHUE AaKTUBHOCTU Tunodusa, yBelndeHHe 3a00JIeBa€MOCTH pakoM M HapylIeHUi
NpOTeKaHUs OEpPEeMEHHOCTH (B TOM 4YHCIE SMOPHUOTPOIHBINA, TEPATOr€HHBIH W MyTareHHBIN
3¢ (deKThl), OTAroIIeHUE MPOTEKAHUS 3a00JIEBaHUI, yCUIICHHE KaHIIEPOT€HHOTO JeHCTBHS BPEAHbBIX
BEIIECTB. A TakXKe JereHepaTUBHO-AUCTPO(UYECKHE NPOSBICHUS Ha CyOKJIETOYHOM YPOBHE —
yculieHue MeTabosiM3Ma U OJTHOBPEMEHHOE MOJaBICHUEe CHUHTEe3a OeNka, MOCTENEHHOE YMEHbIIICHUE
CUHANTUYECKUX IY3bIPHKOB O IOJHOTO UX MCUE3HOBEHUS, pa3pylIeHHEe MEMOPAH acTPOLIUTAPHOIO
OTPOCTKA, BBIXOJ HepocekpeTa u3 Helporunodusa ¢ MOCISAYIOINIMM €r0 HCTOIIeHneM. BausHus
AJIEKTPOMArHUTHBIX TOJEH MMEIOT KyMYJIATUBHBIA (HAKONHUTEIBbHBIN) XapakTep, B TOM 4YHCIE
oTMeYaeTcss U OECKOHTAKTHOE €ro MpOsBICHHE HAa YYaCTKU, JUIICHHBIE XUPYPTUYECKOM IyTeM
HEpBHBIX CBsI3€d CO BceMM NepudepuyecKuMH pelentopaMu. B mepByro odepenb BOBIEKaeTCs
HEHPOIIKs, KOTOpas BBIMOJHSIET POJIb MHUKPOOKPY)KEHHS HEPBHBIX KJIETOK, y4acTBYOIIAs B
00€eCTIeYeHNN UX )KU3HECIOCOOHOCTH, C TIOCIEIYIONUM PACIPOCTPAaHEHNEM HapyIICHUH U Ha CaMU
HEHPOUUTHL. YCTaHOBJIEHAa HAWOONbIIAs YYBCTBUTEIBHOCTh BETETATHMBHOTO OT/ENa HEPBHOMN
CHCTEMBl HaJl JBUTATEIBHBIM C IEHTPAJIbHBIMH WX 3BEHBSIMH PEeQIEKTOPHBIX Ayr. V3MeHeHHs
HOCHJIM KAapTUHY THUIOKCHMYECKOW »HHIeanonaTu CcO 3HAUUTENbHBIM HapyIIEHHEM Ieperayu
HEPBHBIX UMITYJIbCOB IIOCIIC JCUCTBHS TIOCTOSHHBIX 3JIEKTPOMAarHUTHBIX moieit [6-9].

B TOoM umcne MOXXHO MPEANOIO0KHTb, YTO TOPCHOHHBIM KOMIIOHEHT 3JEKTPOMArHUTHBIX
BOJIH 00YCJIaBJIMBAET BO3MOXHOCTh MX MCIOJIb30BaHMS B IIpoLieccax IUIABJIEHUS TBEP/BIX CILJIaBOB
B METAJULYPIHH, YMEPILBICHHsS JaOOPaTOPHBIX )KUBOTHBIX HANPaBJIEHHBIM JIEHCTBHEM Ha T'OJIOBHON
MO3l, YHUUYTOKEHUSI PAaKOBBIX KJIETOK WMJIM BOCIJIAMEHEHHs COJIeHOM Bojbl ammapaToM Kansmyca
(MOCKONIBKY TOJIydaeMmasi SHEprusi MpPEBBILACT DSHEPrulo, 3aTPauMBaeMyl0 Ha T'eHEepaluio
pajiMoOBOJIH) WM, HAampuMep, B  TOJHOM  pPa3oOpyKEHHWHM  OCHAILEHHOTO  HOBEHIIeH
MHOro()yHKIIMOHAJIbHOW 00eBoil MH(pOpManmonHo-ynpasisoomeil cucremoir I[IPO "Umxuc" u
KpbutaTeiMu pakeramu "TomaraBk" amepuxanckoro scmuHia USS Donald Cook 12 ampens 2014
roga B Bogax YepHoro mMops npu ero odnere poccuiickum bomodoapouposujuxom Cy-24, umerowezo
Ha 60pmy MoabKO POCCUMCKUN PAIMOITICKTPOHHBIN KOMITJIEKC « XHOUHBI.

Takum o00pa3oMm, TpeACTaBIEHHbIE CBEAECHUS MPOBEAECHHBIX paHee HKCIEPUMEHTOB
MO3BOJISIFOTCS MIPEATNONIOKUTh CYIIECTBOBaHHE Ouosorndeckoro 3¢@dekra MarHUTHO-PE30HAHCHOM
ToMOorpaguy Ha OpraHuU3M YEJIOBEKa, KOTOPBIH OOYCIIOBJIEH JI€BOBpallaroliell TOPCHOHHON
KOMITOHEHTOH €ro 3JeKTPOMarHUTHOTO MOJIs, BbI3bIBAsl OPraHUYECKHe MaTOJOTHYEeCKHEe N3MEHEHUS
Ha BCEX YPOBHSAX OpraHM3alMHU IyTeM IepBOHAYAIBLHOTO BO3JCUCTBUS HAa TOPCHOHHOE II0JIE
oGbekTa. 110 CBOMCTBAM TOPCHOHHOE IIOJE€ COOTBETCTBYET CBOMCTBaM dckoHa' [22-23].
CrnenoBarenbHO, TOPCHOHHOE IT0JIE YEJIOBEKA 3TO U €CTh €ro ACKOH. HeManoBakHoe ydacTue B 3TOM
MEXaHU3ME€ OTBOAMTCA POJU BOJbI, KOTOpas 00JajaeT CBOMCTBaAaMH TpaHCIMPOBAHMUS Ha Hee
Bo3JeicTBYOMmEeH nHpopmaruu [10,15].

CKOH — DHEpro-WH(QOPMAIMOHHBIA CTPYKTYPHBIH KOMIUIEKC, COCTOSIIMM M3 YCTOHUYMBBIX IOJEBBIX
9
CTPYKTYP.
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B cBs3u ¢ TeMm, 4TO TOPCHMOHHAs MPUPOJA YEJIOBEKa JIGKUT B OCHOBE €ro XapakTepa,
TEeMIIEPaMEHTa, CTEPEOTUIIOB BOCIIPHSTHS, aHAIN3a U PEarnpoBaHUsl — IICUXUKHU U moBeaeHus [11-
15, 22, 23], To 3¢(heKkT MarHUTHO-PE30HAHCHON TOMOTpaduH OTPAKAETCS M HA €T0 PasyMe.

CrnenoBarenbHO, MOXHO 3aKJIOYUTh, YTO HAa OCHOBE HAyYHbIX IOAXOAOB: TEOPUHU
¢usuveckoro Bakyyma [.IlIunosa, EGS-konnenuuu u putoHHOM TeOpun A.AKUMOBA — MarHUTHO-
pe3oHaHcHass Tomorpadusi obnanaer OHMOMH(POPMALMOHHBIM 3((EeKTOM, KOTOPBI 00BACHAETCS
HaJIMYMEM TOPCUOHHOT'O U3ITyYeHHSs, CHOCOOHOI0 OKa3bIBaTh HEMOCPEACTBEHHOE BIUSHUE Ha 3CKOH
00CIIelyeMOro 4elioBeKa U OMOCPEJOBAHHOE — HAa OKPYIXKAOIIee €ro MPOCTPAaHCTBO, B TOM YHCIE U
Ha Joned. Mcxons W3 NPHUBENEHHBIX AKCHEPUMEHTANIbHBIX JaHHBIX, MOXKHO 3aKJIIOYHUThb, YTO
MarHMTHO-PE30HAHCHAs TOMOrpadus BbI3bIBACT ECTPYKTUBHOE CKPBITOE M OTCPOUYECHHOE IOJIEBOE
BO3JICHICTBUE HE TOJIBKO Ha 3/710POBbE YEJIOBEKA, HO M HA €ro ICUXUKY. V3MEeHEeHMs IMocienHero
CHOCOOHO BBI3BATh MOSIBICHUE JErPaJalliy YeJIOBeKa KaK JMYHOCTH, BEPOSITHEE BCErO, MMEIOIIEH
CXOJICTBA C ayTU3MOM. B pa3BuUTHM W TOMYISpU3ALMU JAaHHOTO METOAA MPOJICKHBACTCS
BOBJICUEHHOCTb BEYIIUX MUPOBBIX MOJUTUYECKUX TPYIII.

JUis  monTBEpKACHUS TPEAJIOKEHHOTO MeXaHH3Ma BIMSHUS MarHUTHO-PE30HAHCHOU
ToMorpauu Ha OpraHM3M YEJIOBEKa, a TaKXe JJs MOHMMaHUS 3aKOHOMEPHOCTEH BO3MOKHBIX
U3MEHEHUN TpeOyeTcsl AajibHEelIIee MOTHOLEHHOE BCECTOPOHHEE MEXIUCLUUIIIMHAPHOE H3yUeHUe
JTaHHOU TIPOOJIEMBI.

B cBs3u ¢ BaXHOCTBIO JAaHHOIO MeToJa Ui JIy4eBOM JMAarHOCTUKUA HEoOXOJUMO
Y)KECTOUUTh TOKa3aHUs K €ro BBIOOPY, MPOBECTH €ro YCOBEPIICHCTBOBAHUE NIPU IOMOIIU
TOPCHOHHBIX TEXHOJIOTUH BO H30ekaHUEe MOOOYHBIX 3(()EKTOB, BOZMOXKHO C IMOMYJISpHU3AIUCH
MaJOMOIIHBIX MoauduKaIuii, Harpumep, Bapuanta «HOuutom» (Poccus).

s coxpaHeHMs 30pOBbs JIIOJEH, YCTOHYMBOIO SBOJIIOLIMOHHOTO XO0Ja Pa3BUTHS JKU3HU
HE0OXOMMO TIOBBIIIATh JTHYECKYKD TPAMOTHOCThb HaceleHUs Onaronapsi YHUBEPCaIbHBIM
OpUEHTHPaM PAa3yMHOI JKU3HENEATENbHOCTH [22, 23], 0 moTpeOHOCTH B KOTOPBIX muIyT [25, 27].
[Tocneanue mNO3BONAT AaKTHBHO HM3y4aTh W BHEIPITh OOBEKTUBHOE HAMpaBlIeHHE B HAayKe —
TOPCUOHHBIC TEXHOJIOTHH C LIEIBI0 CO3AaHUS JIOJITOCPOYHOTO OJIArONOTYYHsI BO BCEX cepax KU3HH
YeJI0BEYECKOro 00IIECTBA, B TOM UMCJIE HAYKU U MEIULIUHBI.

B cBia3u ¢ MaloOYMCIIEHHBIMH OOLIEM3BECTHBIMU HCCIEIOBAHUAMU B OTHOIIEHUH
OMOJIOTMYECKUX CBOMCTB 3JIEKTPOMArHUTHBIX BOJH pPaJMOYaCTOTHOTO JHamna3oHa, B KOTOPBIX
ocylIecTBIsieTcs padoTa MarHUTHO-PE30HAHCHBIX TOMOIpadoB, U M3YUYEHUS TOPCHOHHBIX IMOJIEH,
OTHOCSIIIIEECS COBPEMEHHOMN CTaHAAPTHOW HAYKOM K €€ aHTUHAYYHOMY HaIlPaBJIEHUIO, BEPOSITHOCTh
OLIMOOYHON MHTEPHNpEeTally U3BECTHBIX (akToB BbhIcoka. Ho HeCMOTpst Ha 3TO 1M0100paHHbIE MHOIO
pe3ysbTaThl HaOJIOJEHUH M SKCIEPUMEHTOB MAaKCHMAallbHO TOYHO COOTHOCSITCSI C OYEBMJIHBIMU
3aKOHOMEpHOCTSAMU U (aktamMu. B naHHON cTaTbe s cHcTeMaTH3MpoBajia M KOMMEHTHpOBaa
(akThl U3 HAYYHBIX UCTOUHUKOB Pa3HbIX aBTOPOB:
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BIOINFORMATIONAL EFFECT OF MAGNETIC RESONANCE IMAGING AND
FUNDAMENTAL CONCEPTION OF SCIENCE
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In this article, the author analyzes reasons of few studies of biological action of magnetic resonance imaging (MRI) on
the human body based on several theoretical aspects of magnetobiology, biomagnetism, MRI data about of its safety.
The author discusses its biological mechanism and ways out of its situation by modern science’s conceptions of Russian
scientists.
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OKCIIEPUMEHT. ITTPAKTUKA

T'EHEPATOPHI BO3BYXXJIEHIM BUPTYAJIBHOM ITJIA3MBI ®U3NMYECKOT'O BAKYYMA
HA OCHOBE ITPEOBPA3OBATEJII KOI'EPEHTHOI'O SMU KBY B
I[INTABMATOPCHUOHHOE U3JIYUEHUE

A.}O. CmupHOB

p-T «OeHuKe»

cat.sensor@mail.ru

B nmyOnmkamum KpaTKO H3JIOKEHBI CBEICHHUS O HAIIMX HOOX00aX K KOHCMPYUPOBAHUIO ¥ HEKOTOpPBIE IaHHBIE O
KOHCTPYKIHUSIX T€HEPaTOpOB BO30YKAECHUH B BUPTYAJIbHOH Ia3Me (U3MUECKOro BakyyMa. JlaHHbIe pabOTHI BEIyTCS C
1987 roma, HO TOJIFKO HEIABHO MONYYWIH (pu3ndecku 0OOCHOBaHHYIO 0a3y B BHIC HAIICH KOHyenyuu eupmydibHOU
naasmul [1]. B pamMkax NaHHOM KOHIENIMH €CTECTBCHHOHAYYHOE OOBSICHEHHE ITONYYaroT: ()EHOMEH TeIeHNOpTaluu
uHpopManuu [5], HeNOKaJdbHBIC B3aUMOACHCTBUSA [5] W Tak Ha3bIBaeMble «TOHKHE TONS» (U3HICCKHX U
Ononornyeckux oOBeKTOB. [lokazaHa 3aKOHOMEpHAs NPHEMCTBCHHOCTh aKaJEMHUYECKHX HCCIEJOBAaHMH B obOiacTh
nHpopmannonusix 3pdexkroB IMM KBY 1o oTHOIIEHHIO K MOUCKOBBIM HCCIIEIOBAHUSIM B OOJIACTSX TENEMOPTALUH
UH(POPMAIIUU U HEJIOKAIBHBIX B3aUMOJCHCTBUM. JlaHHAs paboTa OTKPHIBACT ITUKII MyOIMKAIMI HAIIMX HCCIICTOBAHUI
0 MEXHUYECKUX N MemoOuyeckux aCleKTax U3yueHHUs «TeJIenopTalui HHHOpMaLU» U HEJIOKAIbHBIX B3aUMOICHCTBHH.
B Oyaymmx nyOnuKanusx IUIAHUPYETCSl NMPEACTAaBUTh IONOJNHUTENBHBIE CBEICHUS O CHOCODAX U pe3yibmamax
JIOKQJIBHOTO U HEJIOKAJIbHOI'O BO3JEHCTBUS IUIA3MATOPCHOHHBIX IIOJE€HM M IJIa3MaTOPCUOHHBIX W3Iy4yeHUH Ha
¢dusnyeckre 1 OUOJIOTUIECKHE CHCTEMBI.

PaboTa nocssiieHa KpaTKOMY ONMMCAaHUIO TEXHUYECKUX CPEICTB I'€HEpaluu BO30YXJIEHHM
BUPTYaJIbHOW IIIa3Mbl, B YaCTHOCTH IUIa3MaTOPCHOHHBIX H3iIydeHHid. B paboTe mpencraBieHa
TEXHOJIOTUSl ~ NPEoOpa3oOBaHUS  KO2EPeHMHO20  SJIEKTPOMArHUTHOIO  M3JIy4eHHMsl  KpaiiHe
BbICOKOYAacTOTHOTO sauamnazona (OMU KBY) B mmasmatopcuonnoe wusznydenue (IITH) [1]. B
kayectBe ucrouHuka OMM KBY B nanHoil paGore paccMmarpuBaercst jamma oOpaTHOW BOJIHBI
(JIOB), pa3pabotannas noja pykoBoactBom akanemuka PAH H.JI. JleBstkoBa. ['enepatopsr I1TU,
uMerolue B kadectBe uctouHuka OMUW KBY naBunomponerssiii nuon (JIII), B manHOo#M
yOJIMKauy HE pacCMaTpUBAIOTCA.

Pabore ¢ mmazmatopcuonnbiMu mossimu  (ITTII) mpenmiecTBoBan LMK HCCIEAOBaHUN
«H(pOpMalMOHHBIX»  Ouonornuyeckux s@dpexkros OMU KBY. B a3tux akageMuueckux
UCCIIEIOBAaHMSX, TPOBOJIUMBIX Ha OCHOBE HAJEKHO OTpaOOTaHHOW METPOJIOTHH, ObUIM IMOJyYEHbI
HeoObIuHbIe 3 PEKThI, HE HALLEAINE 10 HACTOSALIETO BPEMEHHU yIOBJIETBOPUTEIBLHOTO OOBSICHEHNUS.
He wuckmiodeHo, 4To mocieHee OOCTOSTENbCTBO, BO3MOXKHO, OOBICHAETCS HEOOBIYHBIMU
OMOPU3NUECKIMH CBOMCTBAMH KHUBBIX cUCTeM [2, 3].

HeoObluHble cBOICTBa OMOCHCTEM MOCIY)XWIM MPEINOCBUIKON JUIsl MPEINnoJoXKEeHUS O
BBICOKOW 4yyBCTBHUTENbHOCTU OnocucreM Kk Bozaeiictsuto [ITII. M3yuenue I[ITU cTano ocHOBHBIM
HanpaBieHue Hamed paborel ¢ 1987 roma. Tepmun IITII B Hacrosimiee Bpems He HMEET
OOIIETTPUHSATOTO TOJKOBAaHUS W TO CYIIECTBY HE ompenenieH. Ha HagaibHOM 3Tare uccieqoBaHui
MBI ONpEAesIn ero kak ¢usndyeckuit ¢akrop conpoBoxaatonmiit OMU. B nannoii pabote
onucansl yctporcrsa: nctouyHuku [ITII u reneparoper IITH.

Msr  ycranoBuinn (CmupaoB A.O., 1992 ron), 4ro HHPOPMALMOHHBIA XapakTep
6uonornueckux 3¢pdekroB MU KBY moxkeT nposBIsSTHCS BCIEICTBUE BO3ICHCTBUS TPEXMEPHOTO
pacripesielieHusi  HaNpsDKEHHOCTH — Hecghopmupoganmoli  6oambl  ToryomeHHoro  OMU
MusuinMerpoBoro Auanasona (KBY) Ha mpocTpaHCTBEHHO pacrpeziesieHHbIE Mo OMOIOTHYECKUX
akuenTopoB. Takux Kak, HanmpuMmep, KIeTku JlaHreHrapca xoowcu, MoJsl pELENnTOPOB KOXKH U TOUYEK
aKymyHKTYypbl. Tak MOTYT HalTH OOBSCHEHHE HEKOTOpbIe TaK Ha3bIBa€Mble «OMOpPE30HAHCHBIE»
3¢ eKTh, onpenenseMble Mo CYIIECTBY TeOMETpHel dKcrepuMeHTa. MOKHO MPEAIoNoKUTh, YTO
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P HU3MEHEHMH T'€OMETPUM SKCIEPUMEHTAa, JOJDKHBI U3MEHHMTbCS W 3HAYeHHs] OMOJIOTUYECKU
«aKTHBHBIX 4acToT». CKa3aHHOE, MO-BUIMMOMY, BEPHO AJIS LIMPUHBI «PE30HAHCHBIX» IOJOC HE
yxke 10 MI'm. [Ins 6osnee y3kux MOJIOC MeXaHU3Mbl peanm3anuu 6uoddgdexkro OMU KBY, mo-
BUJUMOMY, HMHbIE. Y3KHE, BOCIIPOM3BOAMMBIE AKTUBHBIE I0JIOCHI MpUHON MeHee 1 MI'm, mo
HalieMy MHeEHHIO ompexaensitorcs mnorjomenuem KBYU DOMUM na JlemOoBckuX dYacToTax psijaa
XUMHAYECKHX 3JIEMEHTOB B OMOCHCTEMAX.

Ha navanbHOM 3Tamne ucciieqoBaHUN, B OCHOBHOM, IPUMEHSIN CTaHJIAPTHBIE T€HEPATOPHI
OMU KBY u skcnepuMeHTalbHblEe CTEHIbl, u3rotosieHHble B HIIO «Mcrok», uszmepurenu
MOIIIHOCTH, MOAYJSATOPBI, PYNOpPHbIE M JUAJIEKTpUYecKkue aHTeHHbl. [locne mnpekpanieHus
corpyaauuectsa ¢ HIIO «Vctok», Mbl 3ameHunu crenasl renepatopamu KBY: '4-141, T'4-142, u
ap. (Puc. 1).

Puc. 1. I'eneparopst IMHU KBY u 3/1eMeHTHI BOJTHOBOJAHBIX TPAKTOB, NPUMEHsIEMbIX HAMU B UCCJET0BAHUSAX
HH(pOPMaLMOHHBIX OHoI0THYeCKHX 3 (PeKToB.

Jns obmyueHuss o0pas3ioB (KMBOTHBIX W 00pa3inbl B wamkax Ilerpu In Vitro) B
HKCHEPUMEHTaX dYallle NPUMEHSUIM PYHOpHbIE aHTEHHBl. B HEKOTOpBIX cilyyasx INpu padoTe ¢
pacTBOpPaMHU M CYCHCH3HMSMH KIIETOK IN VItr0 mpUMeHsUTH MOrpyKeHHbIe audiekTpudeckrne KBY
aHTEHHBI, KOTOPbIE MOKa3aHbl Ha puc. 2 (A —1T).
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Puc. 2 (A-T'). Tunuynbie cxembl 00JyueHuss MoaeabHbIX 00bekTOB DMHU KBY. A, b — 00/yueHne cycneH3uu
KJIeTOK in vitro (3) ¢ ucmoab30BaHMEeM NUPAMHAAJIBHOIO MeTaLIMYeckoro pymopa (2), B, I' — o0ayyenue
cycneH3Md B KioBerTe (3) HMOrpy:KeHHbIM NUPAMHAAJBHBIM AUIJIEKTPUYECKMM Pynopom (2), BCTaBJIeHHBIM B
MeTainyeckuii BostHOBOA (1). (4) — 3onaupyommii Jiazepublii Jgyd. CxeMbl MoOKa3aHbl JJIsl JajibHeiilnero
CpaBHEHMA ¢ pUcNoco01eHuIMH Bo3/eiicTBus renepatopos IITH.

W3 ananusa pe3ynbTaTOB DKCIEPUMEHTOB CTalO $CHO, 4YTO Ba)XXHYH pOJlb B
uHpopmannoHHbIX dppexkrax MU KBY urpaer norapuzayus 31eKTpOMarHUTHOTO M3IY4YEHUS U
YCIIOBHSI HECGHOpMUPOBAHHOU BOJIHBL, N3Ty4aeMON aHTEHHOM.

Vke Ha paHHMX JTanax HccienoBaHuiM, HauumHas c¢ 1987 r., Obulo OOHapyKeHO, 4TO,
HECMOTpPS Ha TIHIATEIbHOE IJIAHUPOBAHUE, B HKCIEPUMEHTAX MPOSBISIOTCS HEYyYTEHHbIE (DaKTOPbI
HEU3BECTHOH Moka npuposl. [Ipuyem, ux BIUsHUE HA pe3yabTaThl SKCIIEPUMEHTOB ObLIO 3a4aCTYIO
0ojee BBIPAXKEHO, [0 CPABHEHMIO C W3BECTHBIMU OWOJIOTMYECKHM AaKTHBHBIMU (aKkTopaMu
BozaeictBuss OMU KBY B ycnoBusX NOJHOTO WM YacTHUYHOIO YIOBJIETBOPEHMS YCIOBUMI
BOCITPOM3BOIUMOCTH 0103 PexToB [5].

Crnenyer OTMETUTbh, YTO BbIpaXeHHas 3aBHUcUMOCTh 3¢ ¢dexroB BozaelictBus KBY ot
gacToThl OMMU, mipu HU3KUX YPOBHSX IUIOTHOCTH Majaromieid MomrHoctu oT 10-100 HBT/CMZ, Ha
MEIUKO-ONOJIOTHYECKUE CUCTEMBI, JI0 CUX MOp HE MOIy4niIa yI0BIETBOPUTEIHLHOIO OOBSICHEHUS 110
HaieMmy MHeHu1o. [To kpaiineill Mepe, ¢ TOUkH 3peHHst ONOPU3UKY U paAHO(U3UKH, YTO 3aTPYAHSET
BHEJIPEHHE pe3yJbTaTOB pa3pabOTOK B MpakTHKy. He HCKIIOYeHO, YTO B MPOSBICHHIX
nH(popMalMOHHBIX P eKToB poib (pakTopa Bo3aeicTBus urpaet He Toabko OMU KBY, a unoit
KOMIIOHEHT M3ly4deHus reeparopa OMMU, npencrasistomiero codoit JIOB kak ncrounnk SMU u
HacTpauBaeMbIi BOJIHOBOJIHBIN TPAKT.

CxuiagpiBasioch BIEYATIEHHE, 4YTO HacTpoilika reHeparopoB OMM KBY nHa axTuBHBIE
4acTOThl, OblJJa B TO € BpeMs HACTpOHKONl Ha COOCTBEHHBIE YACTOTHI HEKOI0 00bEeMHO20
pesonamopa B Tpakte KBU, HE01HO3HAYHO CBA3aHHOIO C ONPENEICHHON 4acTOTONH MMeHHO OMU.
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Puc. 3 (A-B). O0beMHBIl pe3oHATOP KOHHYeCKOH (GOPMBI ¢ «30J0ThIMH NponopuuaMu». A: (1) kKoakcuaabHi
Kalesb, (2) 3anassHHBIA ¢ OCHOBAHHMEM KOHYC C KOaKCHAIbHBIM BXoaoM. B: ¢oro xoHyca xkpymuo. B: cxema
IKPAHMPOBAHHOIO MPOBOASAIEro KoHyca, (1) - KOHYyC, (2) - HeHTPaJAbHAA KUWJIA KOAKCHAJIbHOIO Kaodess, (3) -
KOAKCHAJbHBIN pa3beM MerarepuoBoro AMana3oHa.

B T0 e Bpemsi ObLUIO U3BECTHO, YUTO UMEHHO OOBEMHBIE PE30HATOPHI, SBJISIOTCS OJHUM U3
KJIACCOB M3JIydaTeliel «TOHKUX moJiei» [8].

Omnbit, npuoOperenHslil npu padore ¢ OMU KBUY, okazaics odeHb MOJE3€H MPH OYUCTKE
HKCIEPUMEHTOB OT NMPUOOPHBIX apTe(haKTOB MPH pabOTE C MPOSIBICHUSIMH HEJIOKaIbHBIX 3 ekToB
u I[ITH.

Ha onpeneneHHom »Jtame ucciaeAOBaHUN BO3HMKJIA HEOOXOJMMOCTb B CO3JaHUU
SMIIUPUYECKUX MOJENEH «TOHKHUX noiiei». [IpuHuMas Bo BHUMaHUE pe3yJIbTaThl SKCIIEPUMEHTOB C
HACTPOUKOH 00beMHbIX pe30Hamopos B BOTHOBOJHOM TpaKTe W Moiisipu3anueil mimydenuss DMU
KBY, Mbl CBsI3aJM «TOHKO-TIOJIEBBIE)» MPOSBICHUS CO CHMHOM [4] WM CHUHOBBIM 3apsIOM.
AHaJOrMYHO TOMY, KakK TIpaBUTALMOHHBIE M  JJIEKTPOMArHUTHbIE TMOJII MOPOKIAIOTCS
COOTBETCTBEHHO MAacCOM M JJIEKTpUYECKUM 3apsaoM. Hamie mnpenanosokeHue cOOTBETCTBOBAIIO
BO33peHUsAM P.YTusiMbl, momaraBIIero, YTO «3apsabl» JIEMEHTApHBIX YacTHUIl MOTYT MOPOXKIATh
COOTBETCTBYIOIIME MOJsg. Kak BBICHWIOCH B JajbHEHIIEM, HAIIU IPEICTABICHUS O «TOHKHUX
noJiAx» (Mbl YK€ Ha3blBaIM UX «MHPOPMALMOHHBIMH») U 3KCHEPUMEHTAIbHBIE MOIAXOABI K HX
reHepaluy, MOAYJSLUN U PErMCTPALlUU B ONpEAETICHHON cTeneHn ObuiM OJIM3KU 3MITMPUYECKON
mojenu (EGS) «ropcuonnbix» nosei A.E.Akumosa [4, 9, 14]. TTo namemy muenuto, EGS-moens
Obuta chopMynupoBaHa MoOJ| BIUSHUEM HEOOBIUHBIX ONBITOB A.A. JleeBa, HEKOTOPBIX Pe3yIbTAaTOB
PaZAMOHUKU U SKCIIEPUMEHTOB OTE€UYECTBEHHBIX aBTOPOB B 00JIACTH MCCIIEI0BAaHUN TMIIOTETUYECKON
«IATON CUTIBI», CBA3aHHOW CO CIMHAMHU, CHHUHUPYIOIIUMU OOBEKTAMH WM MAarHUTHBIMHU
MOMEHTAMU MaKpO- WJIH MUKPOOOBEKTOB.

3areM Mbl CcHOPMYTUPOBAIN COOCTBEHHYIO TEOPETUYECKYIO KOHIEMIUIO BHPTYAIbHOM
MIa3Mbl, Kak (u3udeckoro (yHmamMeHTa Hamed nanpHeimer padoTel. OCHOBHBIE TOJOXKEHUS
KOHIIEMIUH TOKa3aHbl B [1]. DkcnepuMeHTanbHON 0a30¥ KOHIIETIINY, YaCTUYHO U3JI0KEHHOH B [1],
Oobu1  mpeoOpazoBarenr OMM  KBY B mna3maropcuoHHoe — u3inydeHue.  KoHcTpykius
npeoOpa3oBarens o0ecrneyrBaja OTCEUKY DJIEKTPOMAarHUTHOIO M3IY4YeHHS U yCUJICHHE
MIa3MaTopcuoHHOM kommoHeHTh! u3nydenus JIOB KBY auanazona [1, 5].

[To cymectBy, KBY ODMMU renepatop B HamMX KOHCTPYKUHMSAX OBUI MCTOUYHHUKOM IS
npeodpasoarenss MU B ToHko mozneBoe uznydyeHue. C yueToMm Halleil KOHLIENIUU BUPTYaJbHON
IUIa3Mbl, Mbl HWXKE OyAeM OIpenensT TOHKOo mosneBoe uznydenue (TII), kak miaa3mMatopcHoHHOE
mnyaenune (I1THU). dns npeobpazosanus SMU B [ITU Obutr co3manpl KOHCTPYKITUHU, OTTMCAHHBIE
HUXKE.
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Ha ceronns onHuM 13 HanboJjiee COBEPILIEHHBIX BApPHAHTOB IJ1a3MaTOPCHOHHOTO TeHepaTopa
(ITTT") A.IO. CmupHOBa 0151 OUOIOCUUECKUX UCCAe008aHUI IBIIETCS YCTPOMCTBO, OCHOBAHHOE HA
opuruHajabLHOM Tpeodpazoratesie MU KBY B mmazmaTopcnoHHOE H3TydeHUE.

Jlo co3maHus KOHIENIMH TIa3MaTOPCHOHHOTO M3IIYUEHUsS M JIO0 MPOSCHEHUS (PU3NIECKOU
MPUPOABI HAOMIOAEMBIX SIBIICHUI MBI NpEABAPUTEIbHO Ha3BaJIM MPEOOpPa30BaHHOE H3IIyuyeHUE
«uHPOPMAIMOHHBIMY [4].

JlomoNMHUTENBHBIM CTUMYJIOM JJIsi  pa3pabOTKu MpeoOpa3oBareisl MOCTYKWIH JIaHHBIE
skcnepuMeHToB Xuaeo Yuuaa [10, 11], B KOTOpsIX (110 MHEHHUIO aBTOPa) OBLJIO YCTAHOBJIEHO, YTO
pa3paboTaHHOE UM YCTPOKCTBO pearupoBalio Ha BKIIIOUECHHE TeHeparopa Ha yactote 13,0 [T npu
SKpPaHUPOBKE PErucTparopa U MpU METAUIMYECKOW 3ariyllke Ha BXoje BoJHOBOJA. OOBACHUTH
HabI0AaeMoe SIBJIGHUE MOYKHO, IMpEenojarasi, 4Yro 3JIEKTPOMarHUTHOE W3IY4YeHHE B BOJHOBOJIE
BO30Y’KJaeT TOPCUOHHOE U3Ty4eHHE, KOTOPOE HE SIKPAaHUPYETCS METAITNYECKON 3arTyIIKOM.

Hcxons u3 (HakToB U COOOpaKe€HMI, M3I0KCHHBIX BBIIIEC, MBI CUUTAEM IIEJIECOO0PA3HBIM
HCIIO0JIh30BaTh B KaUeCTBE OCHOBBI IIJIA3MAaTOPCHOHHBIX TeHEpaTOpoB IpeodpasoBarenr IMU KBY
B IJIa3MaTOPCUOHHOE U3JIyYEHUE.

Hns obecneuenuss epawenus naockocmu noaspuzayuu E OMHU KBY wucnoib30BaIH
npeoOpa3oBaTeNb MOISPU3ALNN, OCHOBHOW COCTABIISIIOIIEH KOTOPOTo sBIsieTcs potarop Dapayes.
Kak u3BeCTHO, OH COCTOMT W3 KPYIJIOrO BOJHOBOJA (2) C aKCHAIbHO PACIOJIOKEHHBIM B HEM
(beppuTOBBIM CTEp)KHEM (5), K KOTOPOMY MOXKET IIPHKJIAIBIBATHCS MPOJAOIBHOE (ISl HAIIMX IIeJei
MEPeMEHHOE) MarHuTHoe Tonie, co3faBaemoe KaTtymkoil (3). Eciam dyepes portarop Papanes
MPOXOAUT JIMHEHMHO TOJSPU30BaHHAs BOJHA B BOJIHOBOAE, TO €€ IUIOCKOCTb TOJISPU3ALMH
MIOBOPAYMBAETCS HA YroJl, 3aBUCAIIUN OT MPHUIIOKEHHOTO MPOJA0IBHOI0 MAarHUTHOTO ToJisi. [loBopoT
MIPOUCXOAUT BCET/Ia B OJJHOM HAIPaBJICHUU HE3aBUCUMO OT HAMPABIICHUS PACTIPOCTPAHEHHS BOJTHBI
B HANpaeleHuu moxa 6 Kamyuike, €CId MarHUTHOE II0JIE CO3JAaeTCid C IOMOIIbIO KaTYIIKH,
OoKpyxaromeid BoiaHOBOJ. llpuHnunuanbHas cxema mnosspusaropa ®apajes mNpeacraBieHa Ha
pucyHke 4.

L d

Puc. 4. Hoasipuzatop KBY uznyuyenns. O603HaueHHsI B TEKCTe.

[TpunuunuansHas cxema npeodpazosatens OMU KBY B mia3zmMaropcnoHHOE H3ITy4eHHE
IpeJICTaBIeHa Ha pUCYHKE SA.

O6o3nauenust: (1) mpsmoyronbubii BoaHOBoA KBY DOMMU uaer or reneparopa KBU,
Harpumep ['4-141, (4) nerans nonspusaTtopa, (6) MONyNpOHHUIIaeMasi MPOBOJIIIas MeMOpaHa C
MEJTKUMH OTBEpCTHSMU (MHOTO MeHbIne iuHbl BoiHbl KBY), (7) nmpoBoasmmii pe3oHaTop-
KOHIIEHTPATOpP, (8) OTBOJ IJIa3MaTOPCHOHHOTO U3ITy4EHHUS.

B Hamumx ma3MaTopcHOHHBIX TEHeparopax MOXKET HCIIONIb30BaThbCcs OJUH, JBa WU
HECKOJIBKO KaHaJOB, MMEIOIIUX BO3MOXHOCTb H3JydaTh IIJIa3MaTOPCHUOHHBIE IOJS C pa3HOM
noysipu3anuend (mpaBo WM JIEBOKM), KOTOPOW BO3MOXHO IMPOHW3BOJIBHO YIPABIATH B PEATTbHOM
MaciiTabe BpeMeHHU ¢ yactotamu (B mojoce) 1o 10 MI'm.
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3
Puc. SA. IlpunnumuajibHasg cxema mnpeoOpasoBaresqss OMHW KBUY B mnia3maTopcuoHHOe H3JIy4YeHHe.

O0o03HaYeHHs B TEKCTE, CM. BhIIIIE.

B Hammx mniua3mMaTOPCHOHHBIX TE€HEpaTopax MCIOJb3YeTCs Mapa KaHaloB, HMEIOIINX
BO3MOKHOCTh M3Jy4aTh IUIa3MaTOPCHOHHBIE TOJISI C pa3HOM MoJspu3anuei (IpaBoi WU JIEBOK),
KOTOPO BO3MOXXHO IMPOM3BOJIEHO VIIPABISATh B PEalbHOM MAacIiTade BpEMEHU C YacToTamu (B
rosioce) 10 aecsaTkoB MI.

) .
Puc. 5b. ®ororpadusi yacTu TPakKTa IVIa3MATOPCHOHHOIO reHeparopa. Ooosnauenus: (1) - npsAMOyrojbHas

BOJIHOBOJHAsA cekuus, BBox IMMU KBU. (2) - ¢pepputoBsblii BeHTHIb. (3) - npeodpasosateas DMU KBY B IITH.
(4) - pasBerBuTean IITU.

B npeob6pazoBarene KBU ODMU B mia3mMaropcMOHHOE HM3Iy4Y€HHE, NPU €ro pa3padoTKe,
KoHTpospoBamu OMU ¢oH ¢ momoupio 3kcnepuMeHTanbHoro paauomerpa KBU numanasona,
omrcaHHoro B [12].

B 1o xe Bpems, ucxons u3 KOHCTpykuuu npeodpazosarens OMU KBY B IITH, moxHO
BHUJIETh, YTO B HEW 3aJI0)KEHA BO3MOXXHOCTh T€HEpAllMM €lle, MO KpalHed Mepe, ABYX BHJOB
«TOHKHMX Tosiei». IlepBblii BUJ ONPENENSETCs CXOACTBOM HEKOTOPBIX JJIEMEHTOB KOHCTPYKLUU
npeoOpaszoBarens (KaTylKU U KOHLIEHTPATOp, PACCMOTPEHHBIX OTAEIBHO OT JPYrHX 3JIEMEHTOB), C
Tak Ha3plBaéMbIM MaibiM TreHepatopoM A.E. AxumoBa. Bropoil BHI CBA3aH C TeM
0OCTOSITENTLCTBOM, YTO B KOHCTPYKLHH IpeoOpa3oBareisl 3al0kKeHa BO3MOXHOCTb T'€HEepaluu
BEKTOPHOTO  IOTEHIMala, oOmpeenseMas HaluuyueM B KOHCTPYKLUMH IpeoOpas3oBatelis
KOJUIMHEApHbIX W TOJMHEApHBIX JJIEKTpUuYecKuxX Karymek. Kak Oyzner mnoka3aHO HHXeE, B
KOHCTPYKILUH  IUIa3MaTOPCUOHHBIX  IE€HEPATOPOB  HCIOIB3YIOTCS  OTBOABI U IOJBOJBI
ANEKTPOTOPCUOHHOTO U3nydeHus. OHU MPEICTaBISIIOT U3 ce0sl MeIHbIe MPOBOIHUKH, HE HMEIOINE
BHYTPEHHUX OTBepcTHid. Ecnm Takoif MpOBOAHMK OKakeTCsl B OOJACTH T'eHEepaluu BEKTOPHOTO
noTeHnuana (IeHTPaTbHOCUMMETPUYHBIX OTHOCHUTENIBHO KaTYIIEK), OH MOET BBIIOJHATH POJIb
OTBOJIa BEKTOPHOI'O ITOTEHIMAJIA.

B menom crnenyer oTMeTUTh, YTO KOHCTPYKLMH, OMHCAHHBIE HUXKE, OObEIUHSIOT B cebe
HECKOJIbKO OCHOBHBIX SKCIIEPUMEHTAIBHO OOHAPYKEHHBIX HaOM01eHnH 1 3¢ HeKToB.

1. Bddext nmpeodpazoanmss SMU KBY B I1THU.

2. Dddexr pesonanca-popmbl. Bce smementsl renepatopoB TIIM  paccuuTtansl u

BBIMIOJIHEHBI C Yy4eToM JaHHOro »3ddexta. B uX KOHCTPYKIMHM NPHUCYTCTBYIOT
COOTHOUIEHUS, ONPEIEIAEMbIE KOHCTAHTAMHU «30JI0TOT'0 CEUCHUSI.

159



3. Dddekr axkTuBanuu WHOOPMAIIMOHHBIX MATPUIl TOCTOSIHHBIM WM TEPEMEHHBIM
BBICOKOBOJIBTHBIM 3JIEKTPUUECKHUM I10JIEM.

4. Tlpeun3HOHHOCTh HCIOJHEHUS HEKOTOPBIX JJIEMEHTOB KOHCTPYKLIMH. 3aBUCHMOCTb
3 PEKTOB OT AIIEMEHTHOTO cocTaBa JeTaneii pezonaropos TII.

5. IITU moxer pacnpocTpaHATbCs 10 WIM BAOJb MEIHBIX IPOBOJHUKOB Pa3HOOOpa3HOM
dopMBl M M3ITy4daTbCcs B MPOCTPAHCTBO, KAaK IPABHIO, C TOMOIIBI0 METHBIX IOJIBIX
KOHYCOB.

6. Ilo-BuamMoMmy, COeIMHEHHE W CONpPSHKEHHE OTACNbHBIX 3yeMeHTOB Tpakta I[ITU-
YCTPOMCTB BO3MOKHO M 6€3 IIPOBOAALIMX OTBOJOB M IOJBOJOB, HAIPUMEP C TOMOUIbIO
JIa3€pHOro Jy4a.

I[TepBoie mpeodpazosarenn DMU KBY Obutu coznansl Hamu B 1987 rony. Heckonbko mozxe

B OmMKpblmot TieyaTu nosisuiiack uHdopmaius o padorax A.dD. Oxarpuna ¢ corpyauukamu [13] u
A.E. AxumoBa ¢ cotpynnukamu [4, 14]. Ciaenyet 3ametutsb, uTo npeodpazosaresns DMU KBY I[1TU
MBI CO3JAJIA HE3aBUCHUMO OT PE3yJbTaTOB UCCIIECIOBAaHUM IPYruX Ipymi, B yacTHOCTH rpynn A.d.
Oxarpuna u A.E. AxumoBa. B Toxxe BpemMs IpH CO3aHUU KOHCTPYKLUIl T'€HEPATOPOB MBI
IIPUHUMAJIM BO BHUMaHKE U3BECTHbIE HaM paboThl J[3aHb-Kan-/xeHs.

I'maBHOM Hameil nenbto Obw10 co3manue reneparopoB I[ITIT u IITU nmns auctaHTHBIX
(BO3MOXKHO, O0Jiee YMECTEH TEPMUH HeloKanbHbIX) 5, 6, 7] BO3neHCTBUIl (8 Hawell mepMuHono2UU
— menenopmayusi uHgopmayuu), Ha 3SHaUNTENbHBIX PACCTOSHUAX (10 1E€CATKOB ThICSY KUJIOMETPOB)
0€e3 SBHOTO 3a/laHUs IPOCTPAHCTBEHHO-BPEMEHHBIX KOOPIUHAT OObEKTA.

B psane nyOnukanuii Mbl yKa3aau Ha OCOOCHHOCTHM HEJIOKAJIbHBIX B3aWMOJAECHCTBUMNA:
OTCYTCTBHE HEOOXOJIMMOCTH 3aJaHHUs MPOCTPAHCTBEHHO-BPEMEHHBIX KOOPAMHAT OOBEKTa IJis
BO3JECUCTBUS Ha  Hero. HenokanpHble — B3aMMOJEWCTBHMS — SIBIAIOTCS, TaKk  CKa3arh,
camoHaBogsmuMucsa. C  Apyroil CTOpPOHBI, pa3leICHUE NPOCTPAHCTBEHHOM M BPEMEHHON
KOOpJMHAThl 00BEKTA OTKPHIBAIOT JONOJHUTEIbHBIE BO3MOXXHOCTH HEIOKAJIBHBIX B3aUMOIECHCTBUIA,
He TobKO B [IpocTpancTse, HO U Bo Bpemenu.

Takum 00pa3oM, MbI CTaBHM BOIIPOC O HEJIOKAJTHHOM B3aMMOJCHCTBHH NPUOOpa M 00bEKTa
BO BpemeHnu, ¢ nenbto ynpexaatomero sgpdexra.

[TepBbIMU HaIIMMU 3KCIEPUMEHTANbHBIMU 0Opa3uamu ¢ Bo30yxxaenuem IITII u ITTU DMU
KBUY nuanasona cepun «Kitou — Ty, 6111 mpubopsl, mokazanHsle Ha Puc. 6A, b.
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Puc. 6A, b. A - dororpadus ycrpoiictrBa «Kimou-T» 1987 roa, Bua cooky. b - dororpagum 06beMHBIX
Pe30HATOPOB, NPUMEHSIBIINXCA B KOHCTPYKIMSX, aHAJOTHYHBIX M0 Ha3HaueHHI0 ycrpoiicTBy «Kimwou—T». Bun
cOoky. O0o3HayeHus: 1 — U3Iy4YarOUMil pe30HATOP MHPOPMALMOHHOI MATPUIlbI, 2 — NPHEMHbIN «agpecHbIH»
pe3onarop, 3 — Bxoa BoJHoBoaa DMMU KBY. O0bsicHeHusi B TekcTe M Ha puc. 6B. Besi ycranoBka umeer
cnenuajbHOe MOKPBITHE.

[Tpubop «Kitou—T» ObUT OJHMM U3 TMEPBBIX BAapUAHTOB «TeJeNopTepa HHGOPMAIMNY,
co3nanHbii B 1987 r. Ha ocHOBe SKCIIEpUMEHTOB € 3TUM MpUOOpPOM OblIa CO3/JaHa Hamia
KOHIIETILMS TeJIeTopTalii HHPOPMAIIHH.

Kax BugHO u3 pucyHkoB 6A, b BHU3Y Oonbioro (JieBoro) pesoHatopa MH(GOPMAIIMOHHON
MaTpullbl HaxoauTcs BxoJ BoaHoBoga OMU KBY. I'eomerpuyeckue COOTHOLIEHMS 3JIEMEHTOB
KOHCTPYKLHHU COJIep>KaT KOHCTAHTHI 30JI0TOIO CEUEHHUsI BO BCEX JJIEMEHTAaX M HX B3aUMHBIX
COOTHOIIEHUSX. Tak, OTHOIIEHHWE BBICOTHI KaXJOTO M3 4YeTblpeX (O0OBEIUMHEHHBIX IOMAPHO)
KOHYCOB K JHMaMeTpy ero ocHoBaHusd, paBHO 0,618 mmu 0,62 ¢ y4eTOM TOYHOCTH H3TOTOBJICHHS.
OTHolIEHNE BBICOT J[BOMHBIX KOHYCOB, KaK OTAEIbHBIX JJIEMEHTOB KOHCTPYKIIMM, TaK XK€,
cootBercTByeT 0,618 wmnm 0,62. Kaxnpiii u3 32 TpeyroibHbIX 371€MEHTOB (Mo 16 Ha Kaxablid
JIBOWHOW KOHYC), COEAMHEHHBIX MEIHBIMH IMPOBOJHUKAMH (OTBOJAMM — IOABOAAMH), TaK XK€
XapaKTepU3yeT OTHOLIEHHE BHICOTHI K OCHOBaHMIO, kKak 0,618 (0,62).
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11

Puc. 6B. Biok-cxema nepsoro sapuanra «rejenoprepa» («Kmawou-T») 1987 roa. O6o3nauenus:

1. I'edepatop myma y3konosocHblil JamnoBblid. LlenTpanbHas yacrora yacrorHoit moayusinum 10 'y, B
nojioce 10 I'u. B psjge 3kcnepuMeHTOB MO OTPadoTKe KOHUENUHMU «MeTa-NPpUOOpPa» HCIOJIb30BAIH
reHeoaTopbl yMa co0CTBeHHOI pa3padoTKu.

2 I'enepartop rnexTpomarautHoro maaydennsa KBY auamazona I'4 — 141,

3. ®@eppupoToBblii BeHTWIb XXXX. BotHOBOAHBIH TPaKT NpsiMoyroabHoro Cevenns (X x X).

4. «boJuboii» pezoHaTop uHgopmMannonHoii MaTpunsl (MM).

5 «Maublii» pe3oHaTop agpecHoil MaTpuubl (AM), COAEpKUT HeraTHB (HeraTHMBbI) 00LEKTOB M JApyrue
aJpecHble IPUHAKH.

6 DJIeMeHT «3Be3104KN» 00J1b1I0r0 pesoHaTopa M.

7. DJIeMEeHT «3Be3104KH» MaJIoro pe3onaropa AM.

8. IIpeodpazoBarens OMU KBU B ni1asMaTopcMoHHOE H3J1yYeHHe.

9. HNudpopmanuonnas marpuua (MM).

10. Anpecnas matpuua (AM ): eTMHUYHBIN HeraTUB (MJIM rOJI0rPaMMa) UM CTOIIKA HEraTUBOB.
11. AKcHAJIbHBbIE TOABObI IIJIA3MATOPCHOHHOI0 U3J1y4eHMs, 2 JIeMEHTA.

12. PaguajibHble OABOABI IIA3MATOPCHOHHOIO U3J1y4YeHHUs, 16 31eMeHTOoB.

OneMeHThl B QyHKIIMOHAIBHOW COBOKYNHOCTH: 1, 2, 3 1 8 ABIsAIOTCA GJIOKOM BO3OYXIEHUS.
OneMeHTHI: 4, 6, 8 U 9 ABISAIOTCA PE30HATOPOM MH(POPMALIMOHHON MATPHIIBL. DieMeHTh: 5, 7, 10
ABJIAIOTCS PE30HATOPOM aJAPECHON MaTPHILIBI.

Ha Oonee mno3mHuX 3Tamax MCCIEIOBAaHUM BO3HUKJIA HEOOXOJMMOCTh c€O3AaTh Ooiee
COBEpIICHHbIE YCTPOMCTBA MJsl Teilenoprauuu HHGopmauuu. B apyroit TepmuHosmoruu uis
OCYILECTBIICHHUSI HEJIOKAIBbHBIX B3aMMOJAEHCTBHHA. B TpeGoBaHMSX K YCTpOMCTBY 3aKia/bIBajiach
BO3MOXXHOCTh JIOKQJILHOTO (Ha PAacCTOSHUU HECKOJIbKMX CM) M HEJIOKaJbHOro BO3jAelcTBUA (0e3
SBHOTO  3aJlaHMs  INPOCTPAHCTBEHHO-BPEMEHHBIX  KoopAuHaT  oObekTa). Kpome  Toro,
IperycMarpuBaigach BO3MOKHOCTh HEJIOKAJIbHOTO B3aMMOJEWUCTBUSA JIBYX M 0Oojee OOBEKTOB C
UCIOJIb30BAaHUEM HX 00pa30B, CO3JaHHBIX (PU3MYECKMMU MeToaaMu. [l peleHus 3TUX U psja
OpYruxX 3a7ad, Mbl pa3paboTany ¥ BHEAPUIM B KOHCTPYKIMIO mpubopa (Pu3nyeckyro
IUIa3MaTOPCHOHHYI0 00paTHyto cBs3b. Kak u B ciywae «renenoprepa» «Kimrou-T», umenach
BO3MO>XHOCTh BKJIFOUEHUS OMMCAHHON HUKE YCTAHOBKHU B COCTaB «MeTa-mpuodopa». OcoOeHHOCTHIO
JAHHOM YCTaHOBKM SBJIAJIACh BO3MOXHOCTb YCTAHOBJICHHMS KaK MEHTAJIIbHOW OOpaTHOM CBS3M C
00BEKTOM, TaK U (PU3MUECKOI 0OpaTHOM CBSI3U C HUM.

VYcranoBka nonyuwia HazBaHue «Kmrou-T2». Ona npeacrasnena Ha puc.7A-B.
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Puc. 7A, B. Teaenoprep «Kmrou-T2», 2002 roga.

Puc. 7B. «Tenenoprep» «Kmou-T2» ¢ BO3MOKHOCTHIO JIOKAJbHOTO0 W HeEJIOKAJbHOr0 (MaKpoJIOKAJIbHOIO)
Bo3aeiicTBus (2002 r). IIpunuunuanbHas cxema. O003Ha4YeHUsI B TEKCTe.

O603HaueHus:
1. T'eneparop mryma Y3KOMOJIOCHBIM (JammoBeIi). [leHTpanbpHass dYacToTa YacTOTHOM
Moaysauuu 10 I'n, B mosoce 10 I'm.
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2. I'eneparop anmekrpoMarautHoro uznyuenus KBU nuamazona ['4 — 141.

3. ®epputoBblil BeHTHIb XXX X. BoITHOBOIHBIN TPAaKT NPSAMOYTOJIBHOIO

ceuenus (X x X).

4. Ilpeo6pazosarens OMU KBY B «mazmaropcuonHoe» uznyuenue (I1TH).

5. JIBoitHOM cMMMETpHYHBIN cymmartop - pasBerBureds (C — P) (IITH).

6. Tpoiinoi cummerpuunslii (C — P) I1TH.

7. Masrii (Bo30yxparoniuii) koHyc naopmarmonnoro moxaymnsatopa (MMp).

8. DIIeMEHTHI «3Be3J0YKN» 00IBIIOro (MpUeMHOT0) KoHyca MMp.

9. «Muadopmarmonnas» marpuna (MM).

10. bonpiol (MprUeMHBIN) KOHYC MOIYIISTOpA.

11. IBoitHoit cummetpuunsiii (C — P).

12. Manblii (BO30YKIaOIIIHI ) KOHYC «aJIpECHOT0» aKCHATBLHOTO MOAYJISATOPA.

13. «Anpecnas» matpuna(-b1) (AM) nau oObEKT HEOCPEACTBEHHOTO

BO3JICUCTBUSL.

14. Bonpuioii (MpUeMHBI) KOHYC «aIpECHOT0» aKCUAJIbHOTO MOJYJISATOpA.

15. JIBoitHoit cummetpuunslii (C — P).

16. Manbiii (BO30yXIaromuii) KOHYC «aJpecHOro» paaraibHO-aKCHAILHOTO MOIYJIATOpA
(PAMD).

17. bonpmoi (IpUEMHBIN) KOHYC <«aJPECHOT0» paJHaIbHO-aKCHAJIBHOTO MOIYJsATOpa
(PAMD).

18. Cucrema cymMMaIuy pagdaibHOTO U3ITyYSHUS «UH(OPMAITHOHHOT O

Moaynaropa. llociaenoBatenbHOCTH, cymmanuu — omnpenenser dPQexT Bo3ACHCTBUA
pasuaIbHOTO U3JIYYEHUS.

19. Paguanbuble mOABOABI «MHGOPMAITMOHHOTO» U3JIydeHUs, 16 2IeMEeHTOB.

OneMeHTh! B pyHKLIMOHATIBHON COBOKYITHOCTH:

1, 2, 3, 4 — 610K BO30YKICHUSI.

7, 8,9, 19 — mogynsaTOp HHPOPMAITMOHHON MATPHIIBL.

12, 13, 14 —«anmpecHbIe» MOAYISATOPHI aKCHATTBHBIN.

16,13,17 — «aapecHbIe» MOIYISATOPHI aKCHATbHO-PAANATEHBIMN.

5,6,7,9,10, 12, 13, 14 — cxema pusndeckon «paauanbHoi» odpaTHoi cBszu (OC).

6,7,8,9,15, 16, 13, 17 — cxema ¢pu3nyeckoil «akcuanbHO- paauanbHoii» OC .

Cuctembl OC, COOCTBEHHO, U OMPEEISAIOT YCTPOHCTBO, KaK T€HepaTop.

['eomeTpuyeckre COOTHOIIEHUS 3JEMEHTOB KOHCTPYKLHMHU COJEP’KaT KOHCTAHTHI 30JI0TOTO
CEUEHHsI BO BCEX DJIEMEHTAX M MX B3aMMHBIX COOTHOIIEHHSX. TaK, OTHOIIEHHUS BBICOT BCEX KOHYCOB
(B MOIyISATOpax) M TPEYrojJbHUKOB (B CyMMaTOpax — pa3BETBHUTENSX) K pa3Mepy MX OCHOBAHUS,
cocrasiseT 0,618 (0,62). OTHOLIEHHS pa3MepOB MalbIX (BO30YXIAIOUINX) U OOJIBIINX (IPUEMHBIX)
KOHYCOB M TPEYTOJIbHUKOB, TaK K€ UMEIOT FapMOHUYECKUE «30J10ThIe» cooTHOoIeHHs. HazHaueHnus
TPYIII 3JIEMEHTOB MOHITHO U3 OMHCAHUS OJIOK-CXEMBI.

Ha puc. 8A mpexacraBneH creHi, BkItouarommil B ceds reHeparop OMU KBY I'4-141,
npeodpasosarens OMU KBY B I1TH, cratnueckuii renepatop TOpCHOHHOTO NoJIs U3 13 31eMeHTOB
(mosbix koHycoB). CripaBa Ha dororpaduu nokaszan cnekrpodayopumerp Hitachi-4010. Ha puc. 8b
MpeCTaBIeHa OJIOK-CXeMa CTeH/Ia.

O6o3nauenus: 'enepatop (1), pepputoBblii BeHTMNb (2), 3nmeKTpuueckue Karymku (3),
MOJYJIATOp AJIeKTpudeckux Karymiek (4.1), reneparop myma (4.2), pynopnas antenHa [ITU (5),
CTaTUYECKUN TOPCUOHHBINA reHepaTop U3 13 monbix KoHYcoB (6), KioBeTa ¢ MUKpo-o0pazuamu (7).
B kadecTBe MUKPO-00pa3IIOB UCTIOIH30BAIH BOY, BOAHBIE PACTBOPHI, BOJHBIE PACTBOPHI OCITKOB U
HYKJIEMHOBBIX KUCJIOT, CYCIIEH3HH JIMIIOCOM, OaKTepui, KJIETOK in Vitro.
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Puc. 8A, B DOkcrnepuMeHTANBHBIH CTeHJ MO0 H3Y4YeHHI0 OHOGH3MYECKHMX MEXaHHM3MOB BO3JeHCTBHA
IUIA3MaTOPCHOHHBIX M0JIeil HA MUKPOCKONHNYeCKHe 00beKThI, 0003HAYEHHUS B TEKCTe.

« G
TEOAVAVA

Jns  moBbimeHust  A(PQGEKTUBHOCTH  BO3JIEHCTBHS  OBLIO  IIEIECOO0pa3HO  CHeNaTh
MPELU3NOHHYI0 MEXaHWYECKYI0 CHCTEMY OpUEHTAluU (POTOHEraTUBOB OTHOCHTEIBHO PAacKpPHIBOB
BO30Oyxmaronux u mnpueMHbiXx koHycoB I[ITU. JlomomnurensHo Ha pucyHke 9b mpencraBieHa
NPELU3NOHHAs CXeMa IepeMEelIeHUI HEeraTMBOB OOBEKTOB W AaKTHUBAallMM HETraTUBOB W/WIIU
MHGOPMAIMOHHBIX MAaTPHI] AIEKTPUUYECKUM II0JIEM ¢ ToTeHIHanoM okoio 4 KB. HeoOxoaumocth
MPELU3NOHHOTO0 HCIOJHEHUS 3JIEMEHTOB KOHCTPYKIMH, pabOTarolMX ¢ TOHKUMHU TOJSIMH, OblIa
nokaszana emie B [8]. Tam ke ObUIO MPO30PJIMUBO YKAa3aHO, YTO DJIEMEHTHBIH COCTaB KOHCTPYKIIMMA
TaK XK€ UMeeT NPUHIUITHATBHOE 3HAYCHHE IS TIPOSIBIICHUH «TOHKOTIONIEBBIX» A (EKTOB.

3akjaueHue

1. B pabote BIepBbIE B MUpPE MpEACTaBICHA pealbHO paboTaromias CUCTeMa OOPaTHON CBS3H
MEXIY «MHIYKTOPOM» U aJIPECOM B CXEME HEJIOKAJIbHBIX BO3ACHCTBUM.

2.  BnepBble co3MaH dKCTIEPUMEHTAIBHBIA CTEH/T TSl U3yYSHHUS ONMOPHU3MUECKUX MEXaHU3MOB
BozneiictBus [ITU Ha: cycrnieH3uu KJIETOK IN Vitro, pacTBOPOB MakpOMOJIEKYJI, paCTBOPOB
BOJIbl PA3JIMYHON CTETIEHH YUCTOTBHI.
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BASIS OF AMI'S TRANSFORMATION OF KVCH TO PLAZMATORSIONNOYE
RADIATION
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In the publication data on our approaches to designing and some data on designs of generators of excitation in virtual
plasma of physical vacuum are briefly stated. These works are conducted since 1987, but only recently received
physically reasonable base in the form of our concept of virtual plasma [1]. Within this concept a natural-science
explanation receive: phenomenon of teleportation of information [5], not local interactions [5] and so-called "thin
fields" physical and biological objects. The natural continuity of the academic research in the field of information
effects of 37-53GHz EM radiation in relation to basic researches in areas of teleportation of information and not local
interactions is shown. This work opens a cycle of publications of our researches about technical and methodical aspects
of studying of "information teleportation” and not local interactions. In future publications it is planned to present
additional data on ways and results of local and not local influence of plasmatorsion fields and plasmatorsion radiations
on physical and biological systems.
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BUODU3UKA NTHOOPMAIIMOHHBIX U HEJIOKAJIbHBIX B3AUMO/JIEMCTBUI

A.JO. CmupHOB

p-T «OeHuKe»

cat.sensor@mail.ru

B pabote mpencraBieHBI WTOTH MHOTOJNETHHX HCCIeNOBaHWK B oOmactd Onodm3uku HWHPOPMAIMOHHBIX U
HEJIOKaJIbHBIX ~ B3amMmopedcTBuil. M3ywanuce HeoObluHbIE OMOQU3MUECKHEe CBOWCTBA JKMBBIX OPraHU3MOB.
HccnenoBanusi NMpOBOAMIINCH C HCHOJNB30BAHUEM TI'EHEPATOPOB M TPHEMHHMKOB IUIa3MAaTOPCHOHHOTO H3ITy4YEHUs,
KOTOpBIE OBUTH pa3paboTaHbl HAMU Ha OCHOBE OPUIMHAJIBHOM KOHIEINIMU BUPTYyalbHOH miiasmbl. CHopMynHpoBaHbI
PEKOMEHIALUH JJIsI MPAKTHYECKOTO MCIIOIb30BaHUSI TIOJIyYeHHBIX Pe3yabTaToB. VITOrM HalMX MCCIEI0BaHUI JIErH B
OCHOBY NpoekTa «DeHHKC.

B nokmane mpencraBieHbl uTorn paboThl (¢ 1987 r. mo Hacrosiiee BpeMs) KOJUICKTHBA
uccienosareneit moa pykoroactsom A.KO. CmMupHOBa, U3N0KeHHBIE 0ojee 4eM B 50-TH OTKPBITHIX
nyonukanusx. MccnemoBaHuss —NPOBOAWIM  HA  CThIKE: OWOPU3MKM U paguo(U3uKu
nHpopmannoHHbIX dpdexkroB OMU KBY; n3ydyeHns MeXaHW3MOB U MPAKTUYECKOTO NPUMEHEHHUS
«OKCTPACEHCOPHOI0» IIEJIUTENbCTBA U JUATHOCTHKHU; CO3JaHME HOBOTO HAIMpPABJICHHS H3y4CHUS
«TOHKHX TOJIeH» (TeHepaTopbl, MPUEMHHUKH, dPPEKTH BO3ACUCTBUS KaK HA OMOCTPYKTYPHI, TaK U
Ha OMOTIONIS KUBBIX OPTaHU3MOB).

OCHOBHBIM HMTOrOM pabOThl SBISETCS CO3JaHHE CIOCOOOB M YCTPOMCTB, UMUTHPYIOIIMX
(Mozenupyromux ) NcuxoGu3nuecKue U naparncuxoaoruueckue CiocOOHOCTH )KUBBIX CYILECTB.

[lepeuncinum HEKOTOpBIE TPOMEKYTOUHBIE PE3YJIbTATHI:

- co3ganue (GU3MYECKUX U OMO(DU3MUECKUX TECT-CHUCTeM i1 WHAMKAIMH U U3y4eHUs
crabbIX U CBepXcialdbiX (PU3NYECKUX TOJIEH M B3aMMOJCHCTBHM, B TOM YHCJE T.H. TOHKOMOJEBBIX
(TID) [1, 2].

- pa3paboTKa HECKOJIbKMX IOKOJEHMH TreHepatopoB u mnpuemHukoB TII (B Tom uucie
O0AbHOOCUCMBYIOWUX HENIOKANbHBIX Koppensamopos ([IHK) MECTHBIX M JUCTAHTHBIX BO3JICHCTBHMA
o «obOpazam 00BeKkTOB» (Hampumep (OTO, HEraTHUB, TOJOTrpamMMa, JIEKTPOHHOE H300paKeHHE,
MO/JIeJIMPOBaHNE 00BEKTa KOMIBIOTEPHON IPOTPaMMOi U JIp.), CO3JaHHBIX (PU3MYECKMMH METOAAMU
[3].

- BCECTOPOHHEE M3y4yeHue (PU3NUYECKUX (OT BIUSHUS HAa CTPYKTYPHI BOJIbI U CBOMCTB TOHKHX
aJIMa3HBIX TUIEHOK Ha MOJUIOKKE KpeMHUS), OMOPU3NYecKuX (OT MOJEKYISPHBIX /10 KIECTOYHBIX
MPOLIECCOB), OMONIOTHYECKHUX (OT METa0OIU3Ma J0 BBICIIUX MCUXHUYECKUX (YHKIHI) U HEKOTOPHIX
MEANKO-OMOIOTHYECKUX (IKCIEpUMEHTalIbHasi OHKOJOrusl) 3(QEeKTOoB BO3AECHCTBUSA HAIIMX
redepaTopoB TII u nanpHONENHCTBYIOMNX HEIOKAIBHBIX KOPPEIATOPOB [4, 5, 6].

- (dopMynuMpOBKa OPHUIHHAIBHOW KoHyenyuu menenopmayuu ungopmayuu [3, 7]
@du3nueckoil OCHOBOW TesenopTauud HHPOPMALUU SBISIETCS HAwla KOHYenyus 6UpmyaibHOU
naasmot [8].

- pazpa0oTka KOHLENIMH  MeTa-mpubopa  (omepaTOpHO-NPUOOPHO-IIPOrPAMMHOIO
koMIuiekca). CoziaHue TpaHCUBEPOB (MPUEMOTIEPEAATYNKOB «TOHKUX Mosen») [9].

B Hacrosimee BpeMsi MpOBOJATCS MCCIENOBAaHUS B HANpaBJICHUSAX: CO3JaHUs MHTepdeiica
OTIePaTOP-KOMIIBIOTEP C MCTOJb30BaHUEM Y(PPEKTOB HEIOKAIBHBIX B3aUMOJACHCTBUI; pa3pabOTKu
HOBBIX METOIOB AMCTAaHIIMOHHOTO MOJIEBOTO BO3/ICHCTBUS 1 MOHUTOPUHTA OOBEKTOB.

Jlureparypa
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cumro3uyma «DOyHIaMeHTallbHbIe HAYKU U albTepHATUBHAS MeIuIMHay, [Iymuno, 1997, c. 6.
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BIOPHYSICS OF INFORMATION AND NONLOCAL INTERACTIONS
A.Yu. Smirnov
The Phoenix Project

cat.sensor@mail.ru

The article presents the results of research in the field of Biophysics of information and nonlocal interactions. Studied
unusual biophysical properties of living organisms. Recommendations for practical use of the results obtained. The
results of the research formed the basis of the project "Phoenix™.
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ABMXXEHUE OU3NYECKUX TEJI B HEOAHOPOJAHOM CIITMH-TOPCHMOHHOM IIOJIE
I'EHEPATOPA A.E.AKMIMOBA

B.T. lllkaToB
YactnHas madoparopust GRG, Tomck

leo 1@inbox.ru

IIpoBeneHs! HETPUBHANBHBIE SKCIIEPUMEHTHI IO CHJIOBOMY B3aMMOACHCTBUIO DPA3IMUYHBIX OOBEKTOB C IIOJIEM
HETOABIDKHOTO TopcuoHHOTO reHepartopa A.E. Axumosa (TT'A). O6bekTHI pa3Memaniucs Ha KOHIE TOPH30HTAIFHOTO
KOPOMBIC/Ia KPYTHIBHOTO MAasTHHKA C BEPTHKAJIBHBIM MaJOYNpPYTHM IOABECOM M PETYIHPYEMBIM IIPOTHBOBECOM Ha
apyrom ero kosme. [lomeBoil KOHTakT BceX OOBEKTOB M KOHHUECKOTo m3mydaredst TI'A ocymecTBisIcS B «OMIDKHEH
30He», paBHOW 2-10 momepeyHWKOB W3Iydarens. B skcrepuMeHTax OOHApPYXECHBI BBIHYKICHHBIC IEPHOINICCKUE
KoneOaHHusl KPYTWJIBHOTO MAasTHHKAa C MEPHOAOM, 3aBHUCSIIMM OT (OopMBI M MaTepuana oOBEKTOB. B cmyuae
HCTIONB30BaHUSI B KadyecTBE OOBEKTa THPISHAB U3 ATIOMHHUEBBIX KOHYCOB OTMEUEHO MOSBJICHUE IIOCTOSHHOMN
COCTAaBJIIOLEH TATH.

BBenenue u neab padoTsbl

ABTOpPOM YK€ TPUBOJIMIINCH TIPOMEKYTOUYHBIE PE3yIbTaThl pabOT MO0 M3YYCHUIO JMHAMUKU
BakyymHoro nsuxutens (BJl), comepskaiiero BCTpOSHHBIH KOAKCHATbHBIH HCTOYHHK BEKTOpa
[loitnTuHra ¢ KOHBepcuell ero B crnuH-TopcuoHHoe moisie (CTII), a Takxke cUCTEMY «BUXPEBBIX
aoaHbix  cTpykryp» (BJIC) Ha ocHOBe TIpynmbl KOHYCOB, BBLACHSIONIMX IOCTOSHHYIO
COCTaBJISIFONTYIO TsTH [1].

VYixe B Xxojie npoBeAeHus padoThl [1] M MOMBITKU OCMBICIIEHUS €€ PEe3yJIbTaTOB MOSIBIIIACH
uaes pa3ouTh OOIIYIO SKCIIEPUMEHTAIBHYIO CHUTYaIlMI0 Ha Oojiee MpOCThie €€ COCTABISIOUINE, C
COOTBETCTBYIOIIUM OOYCTPOMCTBOM MPUOOPHO-U3MEPUTENBHOTO KOMILIEKca. B dacTHoOCTH,
IIPU3HAHO 1I€JIECO00pa3HbIM HCHOJb30BaHME HemoaBumxkHoro wucrounnka CTII Ha ocHoBe
rereparopa A.E. AKMMOBa U «CMEHHOT'0» IMOJIBUKHOIO 00beKkTa. B 3TOM citydae ropasno ynoOHee
HCCIIEIOBaTh CBA3b TUHAMHUKU 00beKTa ¢ ero ¢opMoOil U MaTepuaoM, a B Cllyyae aCUMMETPHYHBIX
O00BEKTOB - CTENEHb U CHEeUU(UKY MPOSBICHUI OCEBOIl aCHMMETPUH B YCIOBHUSIX HEOJHOPOIHOTO
CTIL

B kauecTBe 00pa3loB MCIIOJIB30BAINCH IUIOCKHE MPSAMOYTOJbHbIE OOBEKTHI HEOOJBIION
MPOJIOBFHOM Pa3MEPHOCTH: CTEKIJISIHHAS TUIACTMHKA-CBETOQUIBTP TOJIIIMHOW 3 MM, CIIOAsSHas
«cnoiika» oOmel TommuHOW 0,5 MM, IUIACTHKOBas CTPYKTYpPa-HOJSAPOM] TaKOW K€ TOJILUHB,
3epKaJI0 C MOBEPXHOCTHBIM OTPAXKAIOIIUM CJIOEM Ha CTEKJITHHOW MOMJIOKKE TOMIMMHOW 10 MM u
auaMeTpoM 50 MM, TJIOCKO-BBINYKJIAsi CTEKJIsHHAs JuH3a F=70 MM C TakuM ’ke MONEepEeUHUKOM.
Wcnonp3oBanuce Takxke Imapel: auaMerpoM 40 MM U3 JAMIIEKTPUYECKOTO KOMIIO3UTHOIO
MaTepuala, U alfOMUHUEBBIN map nuamerpoM 50 mm. [locneanuit map npuMeHscs Kak B paboueM
BapHaHTe, TaK U B KAYECTBE KOHTPOJIBHOIO O0OBEKTA.

['maBHBIM OOBEKTOM HCCIEOBAHUS SBIATIACh IEMOYKa JIOPATIOMMHUEBBIX CIUIOIIHBIX
KOHYCOB N=4, BBITOUECHHAsl HA TOKAPHOM CTaHKe. /[namMeTp KoHycOB 28 MM.

['pynna acuMMeTpUUYHBIX OOBEKTOB - 3€pKaJlo, JINH3a U KOHYCHast cOOpKa MCCle0BalIach B
JIBYX TIOJIOKEHUSX, IPSMOM U TPOTUBOIMOJIOKHOM IO a3UMYTY.

Anmnaparypa

Ha puc. 1 npuBeneHa cxemMa H3MEPHUTENIIBHOM YacTH YCTaHOBKM, a Ha pHUC. 2 cXeMa
npuboproro CTII-Bo3aeiicTBus.

MasTHUKOBBIA TOJABEC COAEPKUT IJIETEHKY (HUIel() M3 TOHKUX KalpOHOBBIX BOJOKOH
JUIMHOM | M, ¢ BMOHTUPOBAaHHBIMU B HEE M30JMPOBAHHBIMHU MEIHBIMHU NTPOBOJHUKAMHU, KOPOMBICIIO
W3 aFOMUHUEBOTO yroika 15*15*1 mm m amuHOM 1 M, perylupyemblii MPOTHBOBEC M3 OTpE3ka
CTaJIbHOM TPYOBI 27, METANIMYECKUN KPIOUOK JJISl TIOJABECKH OOBEKTOB, a TAK)KE TOBOPOTHYIO YacTh

170


mailto:leo_1@inbox.ru

(KOpPOTKO3aMKHYTBIIi BHUTOK) HMHIYKTUBHOro patuyumka. OTBeTHas dYacTh JaTuydKa IOBOPOTa
COJICP’KUT HEMOJIBIKHYIO KaTyIIKy WHAYKTUBHOCTH, OXBAaTBIBAIOIIYIO 0€3 KacaHWs MOBOPOTHBIN
Butok, LC- aBroreneparop 100 - 107 xI'm, xBapueBwiii rerepomun 108 kl'm, cmecutens u
(dhopMupoBaTeh BRIXOIHOTO CHUTHANIA B quana3one 4actot 1 — 8 k['1, aMmmuTynoi 2,5 Boibra. ITOT
curHas momaBayics Ha MmyiabTuMerp UT60-G, mmerommii Beixon Ha IIK u cooTBeTcTBYyMOIIYIO
MporpaMMy MOJIIECPIKKH.

I'enepatop A.E. AKHMOBA MUTANCS BHENIHAM TMOCTOSHHBIM HanpspkeHueM 50 BOJBT C
MEPEKITI0YaeMON TOJSPHOCTBIO0. DTO HANpPsHKEHUE TOJAaBATOCh HEMOCPEACTBEHHO HAa OOKIAJIKH
KOaKCHAJIbHOTO KOHJAeHcaropa no cxeme E.M. Tamma. MaruutHoe moJjie 0CeBOM HampaBiIECHHOCTH
CO3/1aBaJiOCh KOJIBIEBBIM MarHUTOM, BCTPOCHHBIM B KOHAEHCATOP.

—_—

KpyTuaeHbIiA
MAATHWKOBBIA

nogeec MK
Perynupyemblid

NpoTHBOBEC 1

Hopombicno . 5 UTE0-G

JaTumk -
reHeparTop
KaTywka
HMHOYKTHMBHOCTU-L ¢
WMconegyembli NOoBOPOTHBIM
ob0bexT HOPOTHO3AMKHYTBIM
BMTHOM

Puc. 1. Cxema ycTaHOBKM [JIsl HCCJIEJOBAHUS NOBe/leHUs (PU3MYECKHUX TeJl B HEOAHOPOJHOM CIIMH-TOPCUOHHOM
noJjie (CTII) reneparopa A.E. Akumosa.

MeHepatop
A E.ARMMOBE

':I'IHH-TCIFICMDHHDE
none

Puc. 2. Cxema Briarouenus ¢popmuponatesisi HeogHopoanoro CTII. YépHblii koHyc sAiBJsIeTCS 31eMeHTOM
CTPYKTYPBI, (POPMHPYIOLLEH 3TO HEOTHOPOHOE I10JIe.

Buemnuii Bug redeparopa A.E. AxkuMoBa mNoka3aH Ha puc. 3a, a €ro BHYTPEHHEE
ycTporictBo Ha puc. 30. I'enepatop B cBo€ Bpems Obu1 momapeH A.E. AxkumoBwsiM mpod. B.T.
barpoBy, a 3arem niepenaH ais paboTHl aBTOPY.

CneﬂyeT OTMETHUTH, UYTO CbaKTI/I‘—IeCKaSI )KECTKOCTh IIOJABECKU MasjTHHKA II0 OTHOIICHUIO K
MMOBOPOTY OKa3aiach 3HAUUTEIHHO OOJBIIEH, YEM TOJIBKO ompezessieMasi COOCTBEHHOUN YIPYTOCThIO
ycTporictBa  moaBecku.  JloGaBouHas ~ KECTKOCTH  OOYCJIOBJIEHA  TOHKOTIOJEBHIMH M
ANEKTPOMArHUTHBIMU (aKTOpaMU B3aUMOJICHCTBUS MEXKAY UIUIUHAPUICCKUMH KOMIIOHEHTaMHU
HHAYKTHBHOI'O JaT4WKa YyIja I[IO0BOpOTa. B OCJIOM YKa3aHHBIC JOIMOJHUTCIIBHBIC q)aKTOpI)I
o0ecreunBany XOpOIIyH0 MOBTOPSIEMOCTh HAYATbHOTO TMOJOXKEHHS sl KaKIOro W3 O0OBEKTOB U
CBOJIUMOCTbH PE€3YJIbTATOB.
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OcHoOBHASI METOIUKA

B pabote craBuiach 3ajaya B MakCUMallbHO MPOCTONH NPHOOPHONH KOMIIOHOBKE, puc. 1,
WCCIIEIOBATh TMapaMeTpbl HETPHUBHAIBHBIX CHIIOBBIX 3()(PEKTOB, MOSBIAIOMUXCA B OKPECTHOCTH
Gu3nYecKUX Tel B «aKTUBHOM» pEeXUME. YKa3aHHbIM «aKTUBHBI» PpEXHUM CO3/aBajCs
CHEIHAIbHBIM TI'E€HEPaTOpPOM CIHUH-TOpCMOHHOro mois A.E. AxkumoBa, [ 3TOrO BBIXOJ
BKIIOUEHHO20 TEHEpaTopa COEAMHAJICS TMOKUM HM30JIMPOBAHHBIM MPOBOJAHUKOM C (HOPMUPYIOILIUM
KOHYCOM, co3natonum HeogHopoaoe CTII, puc. 2.

Hccnenyemble 00BEKTHI Pa3IMyaIvCh 110 YPOBHIO CUMMETPHUM: LIEHTpalIbHAs CUMMETPHS —
1apel, IByMepHas — INIOCKUE TUIACTUHBI, TPEXMEpHAas — TeJla OAHOOCHOI'O BPAIlIEHUs C TPOJOJIbHOM
acumMMeTpueil. B kauecTBe MocieIHUX BO3MOKHO MCIIOJIB30BAHME ONTHYECKUX JIMH3 M 3€pKal, a
TaK)ke KOHYCOB.

W3 oGmmpHoro onsita n3MepeHuil ToHkUX mosedt (TII) pa3snuyHbIX MPOCTBIX OOBEKTOB C
MOMOIIBIO0 CTIENUANBHBIX MPHOOPOB — TOpCHMEpOB [2, 3], aBTOpY NpEACTaBISAETCS JOCTaTOYHO
OYEBHUJIHBIM COOTBETCTBHE IeOMEeTpUYecKoil (¢opMmbl 00bekTa (hopMe ero MmojeBOro OKPYKEHHS.
[TosTOMy HAaUYMHAITUCH MCCIIEIOBAHUS C 0OBEKTOB MHHUMAIBHOH CIIO)KHOCTH U HYJIEBOH MEPHOCTH,
T.€. C IAPOBBIX TeJl. 3aTeM JeNalicsl Iepexo K MIOCKUM, IByMEPHBIM, 00bEKTaM U TOJIBKO TOTOM K
aCUMMETPUYHBIM, TpEXMepHBIM. [Ipu 3TOM acuMMeETpUuYHbBIE Tejla UCCIEAOBATUCh C JIBYX
HaIPaBJICHUH OTHOCUTEIIBHO UX ITIaBHON OCH.

Abconiomno HeobX00UMbIM ABNANOCL NPOBEOEHUEe HAYANLHO20 «HYIe8020%» IKCNEPUMEHMA C
sviktoueHnbim ucmounuxom CTII u memaniuueckum waposvbim 00beKmoM.

PesyabTaTsl
Ha puc. 4 npuBenén pe3ynbraT Takoro 3KCIEpUMEHTA C ATFOMUHUEBBIM IIapoM. [ eHeparop
CTII otknrou€H, a ero GOpMHPYIONUKH KOHYC OTOABHUHYT B CcTOpoHy. [Ipm sTOM mccinemyembiid

O00BEKT, aTFOMUHHUEBBIN MIap, HE HaXoAUTcs B HeoaHopoaHoM mose TT'A. [IpousBoauTcs mpoBepka
paboTHI CUCTEMBI B OJTHOPOIHOM (hoHOBOM JlabopaTtoprom CTII-more.
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AntomMmuH.Wwap gnam.50mm Ha nogsece 6e3 TTA, 24.10.13
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Puc. 4. «HyneBoi» 3kciepuMeHT ¢ HEHTPATbHO-CHMMETPHYHBIM 00beKkTOM, Haxoasmmumces BHe CTIIL. I'padux
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Puc. 5. 3anuch aBTOKO/Ie0aHMIT IMIIEKTPUYECKOI0 LIAPA U3 IPeBECHO-K/IeeBOro KoMno3ura auamerpom 40 mm
B HeoaHopoaHoMm CTII. KpacHbiMu cTpeikaMy MOKa3aHbI MOMEHTHI NlepeK/IoueHust 3Haka cnimpaiabHoctu CTII:
R — mpaBasi cnupanas, L — neBasi cnupanb. O01masi Mpoa0/LKHTEIbHOCTH He3aTyXalmux Kojedanui 6osee 1
yaca. [lyHKkTHpOM noka3aHa qucnepcusi curiaja ¢ maroM 100 u3mepeHuii B OTHOCUTENBHBIX eJUHUIAX. JInHUSA
MOJIMHOMHMHAIBLHOI0 TPEH/a CHTHAJIA Pa3/inyaeT CIUPATbHOCTb.

Ha puc. 5 mokazana peakiys CHCTEMbl Ha JMIJICKTPHUSCKHW map, a Ha puc. 6 - Ha
METAJTUYECKHH 1ap, TaKoH ke, KaKoi ObUT UCIIONB30BaH AJIsl «HYJIEBOTO» dKCIIEPUMEHTA, puC. 4.
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OsuxeHune antom.wapa 50 mm B none TI, 19.10.13
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TomcKkoe Bpems, yac.

Puc. 6. 3anuce aBTOKOJIe0aHUI AJTIOMHHUEBOrO LIApa HA MASATHUKOBOM mnoaBece B HeomaHopoanom CTII.
Kosne6anus He OTJIMYAIOTCS PeryjasipHOCTBIO, UX ¢a3a Haberaer HepaBHoMepHO. Tpenn B odacTn «L» 3aMeTHO
BbILIE, YeM B 00s1acTu «R». [lucnepcust mMeer ABa BHIPAKEHHBIX «rop6a» mo ode croponnl kommyranun R/L.

OBuxKeHue carogaHon nnactuHKK B none Tr, 18.10.18-2
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TomcKoe Bpems, yac.

Puc. 7. 3anuch aBTOKOJIeO0AHMI CJIIOASIHON IUIACTUHKH HAa MASITHUKOBOM moaBece B HeogHopoanom CTII.
Koneb6anns noBoibHO peryjsipHbl. Tpena mnosjoruii ¥ HeBbIpasuTedbHbld. Jlucnmepcusi umeer mno aBa
BBIPAKEHHBIX «rop0a» CHMMeTPHYHO M0 OTHOIIEHHIO K KOMMYTALUH CIUPAJIbHOCTH.
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\ OsuKeHune nonapounga, 23.10.13
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Tomckoe Bpems, yac.

Puc. 8. 3anuce aBTOKoJIe0aHMII MONAPOMIHON IUIEHKH HAa MASATHMKOBOM mojaBece B HeogHopoanom CTII.
Konedannsa umMe0T NpoBaJl aMIIMTYABbI B cepeiMHe BPEeMEHHOT0 MHTepBaia. TpeHa HeCKOJIbKO MOHUAKAETCH B
3TOM MecTe 3anucu. J{ucnepcusi uMeeT, KpoMe HEHTPAJIBHOI0, ABA 00KOBBLIX MAKCHMYyMa.

OBuxeHne TémHoro 3mm crekna, 18.10.13-1
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TomcKkoe Bpems, yac.

Puc. 9. 3anuch aBTOKO/JIe0aHN HEHTPAIBLHOI0 CTEKJISIHHOTO CBeTOQUIbLTPA TOJIMHON 3 MM HAa MAasiTHUKOBOM
noasece u HeopHopoaHoM CTII. Kosebannss mMelT XOpOLIYI0 HHTEHCHMBHOCTH B o0aactu «R» m 3ameTHO

3aTyXaloT NPHU NepeKJYeHun B 00JacTh «L». Tpena HeBbipasuTesieH. {ucnepcusi UMeeT MOUIHBIH MAKCUMYM B
«R»-001acTH.

175



OBWXK. nn. 3epKana ¢ Hap. oTp. choem K noao Tl, 16.10.13-1
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TomcKoe BpemsA, yac

Puc. 10. 3anuce aBTOKO/1e0aHMIl 3epKajia ¢ MOBEPXHOCTHBIM OTPAKAIOMIAM CJ0EM HAa CTEKJISIHHOM ITOMJIOKKE
ToamuHoi 10 MM B HeogHopoaHom CTII. Otpaskaromuii c10ii moBepHyT K noaro. Kosedanus umMe0T MOLIHBIA
KOPOTKHUI BCIUIECK MHTEHCHBHOCTH B 00/1acTH «R» M 3aMeTHO 3aTyXalT NPH NepeKJIYeHHH B 00JacTh «Ly».

JTo0 oTpakaercs B TPeH/Ie U AUCTIEPCHH. 3epPKajlo Kak 0bl «0TPULaeT» BO3/elcTBHE.

OBuxkeHue 3epkana c obp. cnoem, 18.10.13
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TomcKkoe Bpems, yac.
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Puc. 11. 3anuch aBTOKOJ1€0aHMii 3epKaJjia ¢ MOBEPXHOCTHBIM CJI0€M Ha CTEKJISIHHOM MOMJIOKKe TOJMIMHHOH 10 MM
HAa MasiTHUKOBOM mojBece B Heoaqnopognom CTII. Orpakarommii cioii mosepHyT oT mojs. Kosedanus takike
HMEIT KOPOTKHii BCIUIECK HHTEHCHBHOCTH B 00J1aCTH «R», HO HECKOJIBKO 3aMa3/IbIBAIOT BO BpeMeHH U TepsIioT

B AaMILTUTY/Ie. JTO HEeII0X0 0Tpa)kaeTcsl B TpeHjae U aucnepcnn. «OTpunanue» Bo3aeicTBHs ocaadaeHo.
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Mosopor, rpag
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O BuxKeHne nNockK. Bbin. AMH3bl F=70mm B none TI, 16.10.13

lNnocKasa cTopoHa CTEKAAHHOW NUH3bI HanpasaeHa K KOHYCY
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TomcKoe BpemsA, yac

Puc.

12. 3anuch aBTOKO/J1e0AHMI CTEKJISHHOM IUIOCKOBBINYKJIOH JIMH3bI HAa MASTHHKOBOM IIO/iBece B
HeonHopoaHoM CTII. Iliockasi moBepXHOCTh JIMH3bI HANpaBJjieHa K moJi0. Koseb0anusi BecbMa pery/isipHbl Ha
BcéM BpemMeHHOM HHTepBaJe 1,1 yaca. UMeercss XapaKkTepHblil IJIOCKMI NMPOBaJ aMILUIMTY/AbI B LeHTpe. Tpenn
N0JIOT Ui, ¢ IpoBasIoM. /Iucnepcust UMeeT CJI0KHBIA MAKCHMYM B HavyaJjie 3alMCH.

O BuXKeHune CTekn. INH3bl Bbin. K T-UCTO4YHKKY,15.10.13
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Puc. 13. 3anmce aBTOKO0JE0AHMH CTEKJISTHHOM HJIOCKOBLIHyKJ‘lOfI JJUH3bl Ha MassTHHUKOBOM IIoJABeCEe B

HeonHopoaHoM CTII. Iliiockasi MOBEPXHOCTD JIMH3bI HANPaBJIeHa OT moJdA. KonebaHust mMeroT 0oJiee CI0KHBIN
XapakTep Ha BpeMeHHOM HHTepBajie 1,4 4yaca. Tpena mMeer mpoBaja mocje MePeKJIIOYEHHS] CNHPATBLHOCTH.
Jucnepcust COMEP:KUT JIBa CJIOKHBIX MAKCHMyMa B Haudajle M KoHue 3amucu. Ilpuuém, B KoHme 3ammucu
MaKCHMYM 00Jiee MOIIHBII U B Y€M-TO MOXO0KUii HA BXOTHOI, puc. 12.
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OBuxeHne KoHycos B none TI. BepwwuHa K u3n., 20.10.13
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TomcKoe BpemaA, 4ac

Puc. 14. 3anucp aBTOKOJIe0aHMii IPynnbl U3 4YeThIPEX KOHYCOB BepIIMHOH K mouaw B HeogHopoaHom CTII.
Kosnie6anns MMeKT CJI0KHYI0 CTPYKTYPY Ha BpeMeHHOM uHTepBaje 0,9 yaca. Ho Tpena moJioruii. AMmiuryaa
K0J1e0aHNii MUHMMAJIBHA B cepeluHe HHTepBana. CTpykTypa KoJieOaHMii cocTOMT W3 rpymm mo 4derbipe (!).
Jucnepcust nMeeT ABa MAKCHMYMa, B HayaJjle M KOHIIe 3alUCH.

O BuxKeHne KOHycoB OCHOB. K T-nonto, 21.10.13
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Puc. 15. 3anuce aBTOKO/I€0aHMI IPyNNbI U3 YeTHIPEX KOHYCOB OCHOBaHHMEM K moJil0 B HeogHopoanom CTII.
KoJie0aHns MMeI0T CI0:KHYI0 CTPYKTYPY Ha BpeMeHHOM HHTepBaJie 0,7 yaca, cCOCTOSIIIYI0O TaK e M3 TPYNN MO
yerbipe. TpeHa BrepBble MOKa3bIBaeT MOsIBJEHHME MOCTOSHHON cocTaB/siioleil, HanpaBJIeHHOi Ha rpaduxe
BBepx. T.e. Hapsiay ¢ KoTebaHUAMH MIET OJHOHANPABJIEHHASA 3aKPYTKa cucTeMbl. lucnepcuss uMeeT MOLIHBINH
MaKCHMYM B KOHIle 3aIIMCH, AHTHCHMMETPHYHBIN K BXOJHOMY MAKCUMYMY Ha NMpeAbIAYIeM PUCYHKe.

Oo0cy:xneHne MeTOAMKHI

OnucaHHble JKCHEPUMEHTHI HE OTIMYAIOTCS TPOCTOTOW HUcHoidHeHHs. (OCHOBHBIC
TEXHUYECKHE TPYIAHOCTH — KOHCTPYKIHS TOJBECa M CPEACTBO H3MEpPEHUs yriia IMOBOPOTA.
PaccMaTpuBaiiuCh HECKOJIBKO BApUAHTOB ITOBECA, BKIIFOUAs MAaTHUTHBIN «O€3MOMEHTHBIN TTOJIBEC.
OpHako 3HAYUTENBHBIM BeC MOJBEIIMBAEMOW 4YacTU (M0 | Kr) U CIOKHOCTh KOHCTPYKIIUHU
MarHuTHBIX ToaBecoB [4, 5] 3actaBmim oOpaTuThCA K «kiaccuke» [6]. OcTtaBaioch BHIOpAThH
Matepuai noaseca. CaMbIM TyUIIMM MAaTEPHAIOM JJIsl TOTO CYMTAETCS KBaplieBas HUTh TOJIIHHON
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0,3-0,5 MM cootBercTBytomel aMuHBL. HO Takyio HUTh HEMPOCTO WM3TOTOBUTH, OHA XPYyMKas U
TpeOyeT ocTopokHOTO oOOpamieHus. CleIylOImKUM MaTeprualioM M0 TPUOPUTETY SIBISETCS
KanpoHOBas HUTh. HeocTaTku KanmpoOHOBOM HUTHU - HEBBICOKUM MOJYJIb MPOJOJIBLHON YIIPYTOCTH U
HECTaOUIILHOCTh XapaKTEePUCTUK. TeM He MeHee, MPUHATO PEIICHUE HCIIOJIb30BaTh THOPHUIHYIO
IeTéHKY (UUieid) M3 TOHKUX KOMIIEHCUPOBAHHBIX KAllPOHOBBIX HUTEH C BBEJCHHEM B HeEE
HECKOJIBKUX H30JIMPOBAHHBIX MEIHBIX MPOBOJHUKOB JUIS 3a3€MJICHUS IOJBECa M BO3MOXKHOTO
yIpaBJIeHUS] aKTUBHBIMH 00beKTaMHU. ToJIuHa HUTEH U TPOBOTHUKOB 0,1 MM.

CpenctBo mi1st TouHOTO (=1 yrimoBasi MUHYTa) U3MEPEHHUS yIiia IOBOPOTA TAKXKe OMHMCAHO B
pabore [1]. Okazanoch, 4YTO KOHCTPYKUHS HWHAYKTUBHOTO JaTdyuka MOXET CO3/aTh
JIOTIOJTHUTEIBHYIO M PEIHIAONIYI0 a3UMYTAIbHYIO KECTKOCTh mojaBeca. OJHUM W3 KOMIIOHEHTOB
ATOW JOMOJHUTENBHOM KECTKOCTH sIBUIICA (PEHOMEH caMo00pa30BaHUsI OTHOCUTEIBHO CTaOUIBHOMN
YII0BOM KOHPUTYPALUH U3 JBYX KOHIICHTPUICCKIX METALTUICCKIX KOJICII.

OO0cy:x1eHne pe3y1bTaTOB

1. HcxoaHpIM TOJOKUTENBHBIM PE3YJIbTaTOM, HECOMHEHHO, SBISETCS YCTOWYMBOE
MIOBEJICHHE MAsATHUKA C METAJUIMYECKUM IIapoM B OTCYTCTBHE IOJEBOro BozzeicTus, puc. 4. C
OJIHOM CTOpOHBI, BUIHO, YTO CHUCTEMA <(CKHUBAs», C JIPYrod CTOPOHBI, PETYJSIpHBbIE KOJIeOaHUs
OTCYTCTBYIOT Ha ypoBHe, npeBbimatomieM 0,3 yriaoBbix rpanyca (20 yrioBeIX MHH).

2. Ilpu B3anMOJAEWCTBUM BCEX TEPEUYHMCICHHBIX BHIMIE OOBEKTOB C HEOOHOPOOHLIM CIIVH-
topcuoHHbIM monieM (CTII) renepatopa A.E. AxuMmMoBa NOSBIAIOTCS YIJIOBblE KOJeOaHUS
MasTHHKA, Yalle BCETO aBTOKOJIEOATEIHHOTO XapaKTepa, KOTOPBIC He 3amyXarom mpusudibHbiM
00pazom u npooodicaromces, no Kpatineu mepe, 0o 1-1,25 uaca, puc. 5 - 15.

3. Ilpu BO3aeicTBUU HeooHnopooHnozo CTII Ha TOHKHE IUIACTHHBI, OPTOTOHAIBHBIE K OCH
TOJIsA, PErysipHble KoieOaHUsi C MEepuoJOM OKOJo 3 MHHYT Haubosee BbIpaxkeHbl, puc. 7/, 8, 9.
JlanHbIe OOBEKTHl WMEIOT MHUHUMAIBHYIO TONIUHY W HECJIOXKHYIO CTPYKTYpY BJIOJb IIOJIS.
WHTepecHo, 4TO B Cilyyae CTEKISIHHOM IUIACTUHKHU TOJIIMHON 3 MM KosiebaHMs, CYILECTBYIOLINE B
obmactu «Ry», racHyT ¢ HeperynspHoi (aszoii B obmactu «Ly. IMomsiponaHas miéHka moka3bpiBaeT
YCTOMUYMBBIE aBTOKOJICOAHUS, HO C CUMMETPUYHBIM IOABEMOM aMIUIMTY/Abl B Hayajie M KOHLE
peructpauuu. Bo3mMoxkHO, 4To B BapuaHTax puc. 8 U 9 m.3 TONIIMHA IUIACTUH U CTPYKTypa HX
MOBEPXHOCTU HAYMHAET OTOOpaXKaTbCsl B CUTHAJIE.

4. 3epkasno ¢ HapYXHBIM OTPAKAIOIINM CJIOEM Ha TOJCTOW 10 MM MOAJIOKKE TIPEICTaBIISAET
cO0OH TUIOCKHMM, HO aCUMMETPUYHBIH MO OTHOLICHHMIO K IOJI0 OOBEKT. DTO BUIHO IO pPEaKIUH
CHUCTEMBI Ha MIEPETHUN U 3aJJHUM K MO0 METAJUIMYECKUM CIIoM. B citydae nepeaHero cios cucrema
JOBOJIBHO OBICTPO ero Haxoaut, puc. 10, a B ciydae ¢ 3aJHUM pACIOJIOKEHHEM I0JIydaeTcs
3amazapiBanue 0,25 vaca, puc. 11.

5. CrekJisiHHas JIMH3a IJIOCKO-BBINYKJIasA, ¢ POKYCHbIM paccTosHueM 70 MM, IpeJCTaBIIsSeT
cO0OH TUIMMYHBIMN aCUMMETPUYHbIN 00beKT. MakcuMasbHas TOJIIMHA B IIEHTPE COCTABIISET OKOJIO
15 mm. Korna nuH3a obparieHa IocKoi CTOpOHOM K IOJII0, KOjdeOaHusl peryysipHbl ¢ HEKOTOPBIM
cragoM aMIUIUTy bl Ha uHTepBaie 0,30 vaca, puc. 12, 4to OIM3KO MO JUHAMUKE K pe3ynbTaTy I.4.
[Ipu 0oOpaTHOM pacHoOIOKEHUU PETYIAPHOCTh 3aMETHO XYK€, TaK KaK HaOJto1at0Tcs OueHus u3-3a
CJIO’KHOTO B3aUMOJIeHCTBHS (ha3 pa3HbIX MOJI Konebanuil, puc. 13.

6. OcoOr1ii uHTepec BbI3bIBaeT B3auMmoaelctBue ¢ CTII rpynmsl u3 4-x amOMHUHHEBBIX
KOHYCOB, IPOHHUKAIOIIMX IPYT B Apyra Ha TPeTh IIyOuHbl. B cutyanmu puc. 14, koHyca mOBEPHYTHI
BEpIIMHAMU K TMOJII0. ABTOKOJIEOAaHUSI HAJIMYECTBYIOT Ha BCEM MHTEpBalie, HO MPOCMATPHUBAIOTCS
«CYETBEPEHHBIE» CTPYKTYPHI, O-BUJUMOMY, COOTBETCTBYIOIIUE YUCITY KOHYCOB B cOopke. TpeHn
IJIOCKHM, TOCTOSIHHAS COCTABJISIONIAs TIOYTH HE TIPOCMAaTPUBAETCSI.

W3 ananuza cueTBEpEHHBIX CTPYKTYP B CUTHAJIE MOXKHO C/AEJaTh rpyOyro OLEHKY Jrana3oHa
CKOpPOCTEH «pacrnpoCTpaHEHUs» BO3/IEHCTBUSA B TONIIE 00beKTa. CKOPOCTH PACCUUTHIBATIUCH TYyTEM
JeNICHUsI JUITMHBI KOHYCHOM CTPYKTYpBl 75 MM (OJMHaApHOMU, TUOO BOMHOM, MO YMCITY BO3MOXKHBIX
MIPOXOJIOB BOJIHBI) Ha JJIUTEIbHOCTh XapaKTEPHBIX CUETBEPEHHBIX (parMeHTOB Ha puc. 14 u 15.
Takum 00pa3oM, MCKOMBIE CKOPOCTH ompenenwmiuch B auamnazone, 0,02+1,07 mm/cex. Becbma
HeOOoJIbIINe, HO PealibHbIE BEJTUYHHBI!
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[Ipu oOpaTHOW MOCTaHOBKE KOHYCOB, PUC. 15, CKauoK TpeHaa ropas3ao Jydlle BBIPaXKEH,
HAarJsiTHO BUJACH TIEPEXOMHBIA Tporecc reHepanmuu Tiard. «YeTBEPKWU» B CUTHANE OMSATh
MIPOCMaTPUBAIOTCS, PABHO KaK M peaklys Ha 3HAK CIUPATILHOCTH.

MexaHu3M TEeHepaluH MPOJOJILHON TITW B ClIydae ¢ KOHYCHBIMH TpylIaMd OOBEKTOB H
HeonHopoanoM BHemHeM CTII moxkeT OBITH CBSI3aH C PealbHOCTBIO UAEH O (HOPMUPOBAHUU B
00bEMax KOHYCOB BHXPEBBIX CaMOIIOAJCPKHBAIOIINXCA MOTOKOB Cpeabl (PU3MUECKOro Bakyyma
(®B), panee uznoxeHHoM B [1].

7. MexaHu3M aBTOT€HEpaluy KoJeOaHul OYeHb IMOX0XK Ha PEeNIaKCAllMOHHBIA U MOXKET OBITh
U3JI0KEH B CIENYIOIIeH peIBapuTeNbHOM popme.

[Tocne ycraHoBku oOBbekTa B HeogHoponHoM mosie TI'A B o0nacTu CHIBHOTO MOJS UAET
MpoIecc MPOHUKHOBEHUS CITMHOBOW MOJISIPU3AaLMU 00BEKTa HA HEKOTOPYIO TIIYOUHY M ¢ HEKOTOPOH
CKOpOCThI0. OJHOBPEMEHHO C 3THM, M3-32 BEPOSATHOIO B 3THUX YCIOBHSIX 3¢ (deKTa CIHMHOBOTO
OTTAJIKUBAHUS MPOUCXOINT BBIABIMBAHHE 00bEKTa U3 00IacTH CHIIbHOTO mosd. Kakoe-To Bpems
OOBEKT JIBMXKETCS 10 MHEPLHH B 00yacTh Oosiee ciaboro mojisi U B HEM MPOUCXOTUT YacTUYHAsS
CIIMHOBAsI penakcaiys (B TOM 4Hciie, 00yCIIOBICHHAS TeMIlepaTypoii). 3aTeM 00BEKT KoneOaTeIbHO
BO3BpaIlaeTcs B 00JaCTh CUIILHOTO MOJISI U BCE TOBTOPSIETCA.

B cnenyromem nukie xonebaHuil TiyOMHA MPOHUKHOBEHHS CIIMHOBOHM TPaHMIBI B OOBEKT
yBenuuuBaetcs. [locne moctwkeHuss 3Tod rpanuiei (GpoHTOM) MONHON TIyOMHBI OOBEKTa
(KOHKpPETHO, 3a/lHEl CTEHKH) MOKET BO3HUKHYTh OOpaTHas BOJHAa C ABYMs U Oojiee IMpOXoJaMu
CHMHOBBIM ()POHTOM TOJIIUHBI 00BEKTA, C BO3PACTAIOIIEH CKOPOCTHIO.

WuTepecHo, 4To mpoIiecc CIMHOBOTO OTTAIKMBAHUS pa0dOTAeT B HAIIEM SKCIEPUMEHTE Kak
C METATMYECKHMH: CTallb W AIOPATIOMUHUN, TaK U C JAUPJIEKTPUYECKUMHU: CTEKJIO, CII0Ja,
JICPEBSIHHBIN KOMIIO3UT - MaTepruaiaMi. B POTHBOITOIOKHOCTh STOMY B IPaIMEHTHOM MAarHUTHOM
T10JIe U3BECTHHI MPUMEPHI TPOTUBOMOIOKHOTO CBOMCTBA: (eppo/mapaMarHeTUKH - IHaMarHeTUKH.
[TepBbie BTATUBAIOTCS B 00J1aCTh CHIIBHOTO TIOJISA, @ BTOPHIC BBITATKUBAIOTCS U3 HETO.

B rpanueHTHOM 3JEKTPHUUECKOM MO0JIe BEUIECTBEHHbIE 00BEKTHI TAaKKe UMEIOT TEHACHIIUIO K
BTSATHBAHUIO B 00JIACTH CHIIBHOTO TTOJIS.

HHuTepecHO B CBSI3U C ATUM MOHATh, KAKOMY BUJY KBAaHTOBOW CTAaTHCTUKH IMOAYMHSIOTCS
caMU CIIUHBI?

MoXHO yKa3aTb Ha BO3MOXKHYIO HEMPSMYIO CBS3b MPEAJIOKEHHOTO BBIIIE MEXaHU3Ma
«CIUHOBOTO OTTAJIKUBAHHS C paHEe BBHICKA3aHHOW HJIEei O MOSBICHUH O0BEMHOM CHIIBI, @ TaKXKe
HU3MEHEHUsI X0/1a BpeMEHH, B paboTax ¢ T-moseM Bpaimaromerocs aucka [7, 8].

KonTpoJs u npoBepku

HabGnronaemslit B paboTe peHomMeH HeTpuBUaneH. [lo3ToMy B anmapaTHOM M METOJIMYECKOM
o0ecreyeHnn HKCIEpPUMEHTa ObUIM IMPEAYCMOTPEHBI MEpbI, YMEHbIIAIOIINE WIH OJIOKUPYIOLINE
BO3MOKHBIE ~MEXaHO-ynpyrue (ocTaTouyHble B YCTpOWCTBE I0/IBECA), TI'PaBUTALMOHHBIE,
OJICKTPOMArdHuTHBIC U aOPOANHAMHWYCCKUC ITIOMEXU:

1. MasTHUK B OJHOCTBIO COOpPAHHOM BHUJI€ BBICTAMBAJICS C BBIKJIFOUEHHOM 3JIEKTPOHHUKOH B
TedyeHHe 2 cyTok. B kadectBe 0OBEKTa HCHOIB30BAICS METAUIMYECKUN IIap, HayaJbHOE
II0JIOKEHHE FOCTHPOBAJIOCh HACTPOMKAMHU B BEPXHEW YaCTH IOJBECA, PE3YJIbTAaT HACTPOMKU M €ro
BpEMEHHas CTa0MIIbHOCTh HAOII0aJICsl BU3YAJIbHO B T€UeHUe 6 4acoB.

2. UYepe3 BMOHTHpPOBAHHBIE B TII0/IBEC TMPOBOAHMKHM TMOJBM)KHAS CHUCTEMa MAasiTHHKA
3a3eMJIsI1ach, 3a3eMIisIics Takxke Kopiryc bI'A u oMH U3 MOMI0COB €ro MUTAHMS.

3. TlomBwxkHasi cucTeMa B OCHOBHOM BBHINIOJHEHAa M3 HEMarHuTHBIX MarepuanoB. EE
YCTOWYMBOCTh K JIOXKHOMY IOBOPOTY OT OJIY)KJAIOLIMX MarHUTHBIX MoJeill rpy0bo mpoBepsuiach
JOBOJIBHO cuiabHBIMU MarHuTamu (0,8 Ti Ha MOBEPXHOCTH), MOJHOCUMBIMHM K ITOBOPOTHOM 4acTu
Ha PacCTOSIHUE, CPABHUMOE ¢ €€ MaKCUMaIbHBIMH pazmepamu (1 meTp).

Bcee atu dakTopsl, B NMpHHLMIE, MOTJIM OOYCIOBUTH TOJIBKO HEPEBEPCHBHOE JIBUIKECHUE
MasgTHHKaA.
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OcTaBasioch MPOBEPUTH BIIMSHUE CIOXKHBIX M 3HAKOMEPEMEHHBIX MOTOKOB BO3JyXa OT
HaxXOoXJCHHUA ormeparopa B saboparopud. OHO OKa3ajloCch 3aMETHBIM TIPU OBICTPOM MPOXOJe
orepaTopa psI0oM ¢ IOBOPOTHOI YacCThIO.

Jis yMeHblIeHMsT a’pOJMHAMUYECKOr0 BIMSHMS IOJBUYKHAS CUCTEMA JIONOJHUTEIBHO
OTropakMBaJlach OT OIEpaTopa JUCTOM IMPO3PAuyHOTo IJIACTHKAa (MOJIMCTUPOI) C pazMepaMu
1,5%1m, a 17151 MAaKCUMAJIBHOTO MCKIIFOUSHHS ATOTO BIIHMSHHS ONEPATOp YXOIWI U3 JabopaTopuu Ha
1-1,5 yaca, BKJIIOYMB anmapaTypy Ha 3amuch.

Haxoxnaenue npyrux jaui B Ja0OpaTopuM MOJTHOCTHIO HCKIIIOYAIOCh, OKOH HET BOOOIIE.
Crtpoenune 6eTOHHOE, OJTHO3TAXHOE, IOl M HaJl KOMHATONH HUKOTO HeT. PaboThl mpoBOIMIKCH IETOM
IIPU OTHOCUTENIBHO TOCTOSIHHON TeMIIepaType U BIaKHOCTH.

ABTOp HajeeTcs, UYTO TpUBHAIbHBIC (DAKTOPBI, MOTYIIME NPUBOAUTH CHUCTEMY B
aBTOKOJICOATEIbHBINA PEKUM, TAKUMHU MEPaMU MTPAKTUUYECKH HUBEITUPOBAJIHCH.

BriBoabl

1. BrinmonHeHa rpymnna HEMpOCThIX 3KCIEPUMEHTOB IO MCCIIEJOBAHUIO B3aUMOJCHCTBUSA
IIapoOBbIX, INUIOCKHUX, HMAPOBBIX CCITMCHTHBIX MW KOHYCHBIX O0BEKTOB U3 AUIJICKTPUICCKUX U
IIPOBOJIHUKOBBIX MAaTEpPHAJIOB C HEOJHOPOJIHBIM cIUH-TOpcHOHHBIM nojeM (CTII) cnenumansHoro
rerepatopa A.E. Axkumona (TT'A).

2. O6HapyxeHbl HOBbIE 3()(EKThI IBUKEHHUS 0OBEKTOB B HEOAHOPOJAHOM CIIUH-TOPCHOHHOM
nose TI'A, cUMMETpMYHOrO M aACUMMETPUYHOIO XapakTepa, T.€. aBTOKoJieOaTelbHbIE M C
MOSIBJICHUEM JIMHEHHOM TArH, 63 pacxo/1a 3HEPruM IEKTPOIUTaHHUS.

3. [lo-BuamMomy, IKCHEpUMEHTAIBHO MOATBEPKIACTCA PAabOTOCTIOCOOHOCTh «BHXPEBOTOY,
JETEKTUPYIOIIEro, MEXaHU3Ma B CTPYKTYpe aCHMMETPUYHBIX (POPMOBBIX KOMIIOHEHTOB (KOHYCHBIX
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HeogHopoauoro CTII ¢ BemecTBeHHBIMU (POPMAMH.
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THE MOVEMENT OF PHYSICAL BODIES IN AN INHOMOGENEOUS SPIN-TORSION
FIELD OF A.E. AKIMOV GENERATOR

V.T. Shkatov
Tomsk, GRG-Laboratory

leo 1@inbox.ru

Nontrivial experiments were conducted by the author on the force interaction of different objects with field of the
stationary torsion generator of A.E. Akimov (TGA). Objects were placed on the one end of the horizontal weigh beam
of a torsion pendulum with vertical a little resilient suspension and regulated counterweight on the other end. Field
contact of all objects and tapered emitter TGA was carried out in the "near zone", and is equal to 2-10 widths of the
emitter. The experiments revealed compelled periodic oscillations of a torsion pendulum with a period, depending on
the shape and material of the objects. In the case of using as an object a garland of aluminum cones it was noted the
emergence of a constant component of traction.
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I[MPUMEHEHUE 'EHEPATOPOB CBM-I1IO0JISI B METAJUUIYPI'MN

B.®. ITanos, C.A. Kypanos, A.E. bosipuinHos

IIepMckumil roCy1apCTBEHHBIN HALIMOHAIBHBIM UCCIEA0BATEIILCKUN YHUBEPCUTET

panov@psu.ru

B pabote mpencrTaBIeHB MOCIEIHHWE pPE3YyIbTaThl Hcmonb3oBaHUS CBM-TeHepaTopoB (TOPCHOHHBIX TOJNEH) B
MeTautyprud. KpoMe TOpPCHOHHBIX TOJIEH, NMpeAcTaBlIeHbl HOBEWIINE pe3yJbTaTbl JEHCTBHUS CIIMHOPHBIX MOJEH Ha
paciuiaBsl MeTauioB. CriellaHa MOMbITKAa TEOPETHYECKHX 0OOCHOBAHUS BO3JICHCTBHS I€HEPATOPOB TOPCUOHHOTO TOJIS
Ha pacIulaBbl METaJNIOB Ha ocHOBe pabot ['yoapesa E.A.

B nepuox ¢ 1989 r. mo 1991 r. B Uncturyre npobiem marepuanoseneHust AH Ykpaunst
ObUI MPOBEJEH LMKJI pabOT MO U3MEHEHHIO (PU3NKO-XUMHUYECKUX CBOMCTB METAJUIOB IIPU JIEHCTBUU
TOPCUOHHBIX M3JIy4eHHH Ha pacmuasbl [l]. bBpuln 1oJlydeHbl OJHO3HAYHBIE PE3YJIbTATHI
BO3/ICWCTBUS TOPCUOHHBIX U3JIy4YE€HHUI Ha pacIulaBbl METAIJIOB B COCTOSIHMU neperpeBa. Hamu, Ha
OCHOBE JTHUX pE3yJbTaTOB, B YCJIOBUSX JEHCTBYIOIIETO IPOU3BOJACTBA OBbUIM MPOBEICHBI
UCClIeIoBaHMsI 0 00pabOTKe paciiaBOB YEPHBIX U LIBETHBIX METAJUIOB U CILJIABOB, HUCHOJIb3YyEMbIX
B MAIMHOCTPOEHMM U aBUACTPOEHUHM, T'€HEPATOPOM Ha 3JIEKTPOMArHUTHON OcHOBe. bbiau
IIOJyYeHbl PpEe3yJIbTaTbl IO M3MEHEHUI0 MAakKpo- M MHKPOCTPYKTYpbl M YIPAaBJICHUIO, B
OTpeNeIEHHONW  CTeneHu, (Pa3oBBIM COCTAaBOM MeTajula, YTO TMPHUBEJIO K CYIIECTBEHHOMY
YBEJIMUYEHUIO0 MEXaHUYECKUX CBOMCTB METAJJIOB M CIUIaBOB [2]. B mocieanee BpeMst Mbl HOTYYHIIN
HOBBIE PE3YJIbTATHI.

Ha npennpustun «KpuBopoxcTanb», Ha YKpauHe, ObLIIM NPOBEICHBI OIBITHBIEC IJIaBKU
cranest 6XB2C u 110I'13J1.

Ilo cranu 6XB2C:

oceBas mopuctocth Metaiuia 6XB2C o 'OCT 10243:

- maBka Ned-144, neobpaboTtannas miuaBka — 2.5 Ganna.

- aBka Ne4-221, CBM - oOpaboTanHast niuaBka — 1 6asm.

Pa36poc TBEpHOCTH 0Opasla HEOOpaOOTAaHHOTO MeTajla COCTaBISIET 3 €AMHUIBI LIKAJIbI
HRC. Pa36poc tBEpmoctu obpasna obpadoranHoro CBM-reneparopom, cocrarisier 0.5 eauHMII
mkanel HRC, 4To roBopuT 0 BBICOKON OJHOPOAHOCTH MeTaiia, mpomenamero CBM-o6paboTky.
CBM-00paboTaHHblii MeTal, IPU 3aJIMBKE B CIUTOK, OyaeT Oojee IMIIOTHBIM U COKpaTUTCs Opak
MeTajula, IpH pa3iuBke. BeposTHOCTH Opaka MeTasia nocie BceX NepeiesioB COKPATUTCS.

ITo cranu 110I'13JI:

Kak n 0oxkuaanoch, Ipou30IIJI0 CyHIECTBEHHOE U3MEIBUEHUE KPUCTAIIIOB ayCTeHHTa 110 4.5
— 5 Ganna. Ilpousonuio cyiiecTBeHHOE MO/AaBIEHUE BblAeNEHUs KapOuaoB. Bcé 3To mpuBenér k
TOMY, 4YTO Ui TepMOoOOpaOOTKM TakoW cTalM NOTpeOyeTcs MEHbIIe BpPEMEHH, YeM MpHU
CTaHJIaPTHOM TEepMOOOPabOTKE NaHHOW cTanu. DTO MPUBEAET K  COKPAILLEHUIO PACXO0JI0B Ha
TEPMOOOPAOOTKY, COKpAIIEHHUIO U Y/IEIIEBICHHUIO TPOU3BOACTBEHHOIO IIUKJIIA.

B naGopatopHbIX yCIOBUAX MPOBEACHA padoTa MO AUCTAHIIMOHHOMY MOJUQPHUIIMPOBAHHUIO
paciuiaBoB NPOMBIIUIEHHBIX CHWIYMHHOB Mapku AKIM2, AK5M?2, Ax7 W 3IE€KTPONPOBOJHOTO
crutaBa A7.

[Tomy4eHsl CIUTKY CHUIYMUHA C U3MENBYEHHONW CTPYKTYPOH U MIOJIHBIM OTCYTCTBHEM OCEBOU
IIOPUCTOCTH.

Kpome paboTel ¢ reHepaTopaMd TOPCHOHHOIO TOJS, Mbl MPUCTYHNWIM K H3YyYEHHUIO
CIMHOPHBIX NoJiei. bouta npoBenena nabopaTopHas paboTa MO BO3JEHCTBUIO CIMHOPHOTO MOJIS Ha
pacruiaBbl aJlOMMHHUEBBIX CILIaBOB. ['eHEepaTopoM CHMHOPHOrO mojisi oOpabaThiBalics paciliaB
MPOMBIIIICHHBIX CHUIYMHHOB. bBbUIO OOHapyXeHO yBEeTMYEHHE pasMepoB KPHCTAIUTOB U
KpEeMHEBOI (a3bl B CIAUTKAX.

OTMeueHO yBelWYeHUe IUIOTHOCTH ciuTKa. HaOmronaeTcs MOYTH IOJNHOE OTCYTCTBHE
OCEBOM MOPUCTOCTU U YCATOYHBIX PBIXJOT, KOTOPbIE BCEr/a MPUCYTCTBYIOT B HEOOpaOOTaHHBIX
CIIUTKaX.

183


mailto:panov@psu.ru

VYBenuueHne pazMepoB KPUCTAUIUTOB OyAE€T MMEThb 3HAUYEHHUE Ui DJIEKTPOTEXHUYECKHX
AIIOMUHUEBBIX CIUIaBOB. UYeM KpylnHee KpUCTAUIbI B HCXOAHOM CIUTKE, TEeM OOJBIIYIO
IIPOBOJIUMOCTh OyJ€T UMETh IPOBOIHUK, IPOKATaHHBINA U3 TAKOTO CIUTKA.

Mpsl npeyiaraeM psiJi TUIOTE3, OOBACHSIONIMX JIEHCTBHE HAIIEro reHepaTopa Ha paciuiaB
MeTala. Bo3znelcTBHE JNEKTPOMAarHUTHBIX IIOTEHLUUAJIOB TIE€HEepaTopa MOXET IPUBOJMTH
KBaHTOBBIM 00pa3oM K MOJSPU3ALMU CIIMHOB aTOMOB PAcIUIaBa, YTO CKA3bIBACTCS Ha XapakTepe
KPUCTAININYECKON PEETKN TBEPAOro Meraya. M3MEHEHHs B KPUCTAJLIMYECKOM PEHIETKE MOTYT
OBITH CBSI3aHHBI C PACCESTHUEM CIUH — MOJSPU30BAHHBIX DJICKTPOHOB HAa MOTEHIMAlIE AapOHOBa-
boma, KOTOpBIi MOPOKIAETCSI MATHUTHBIM T10JIEM I'€HEpaTOpa U IPOHUKAET B METaJll. DJIEKTPOHbI
B METa/ule B3aMMOJECHCTBYIOT C MOTeHUUaJoM AapoHoBa-boma, Ipu 3TOM MEHSETCS IUIOTHOCTH
BEPOSITHOCTH UX paclpe/ieIeHUs] 1 KBAHTOBBIM 00pa30M MEHSETCS XapakTep OOMEHHBIX CHII.

MeHnseTcsi MOBEpXHOCTHAS SHEPIUs B PACIIABE U KaK CIECJCTBUE MEHSAETCS IIOBEPXHOCTHOE
HaTsDKEHHE, U Jlajiee MEHSIOTCS yCIOBUE 00pa30BaHUs CTPYKTYp OJFMIKHETO MOpsiKa - aTOMapHBIX
KJIaCTEPOB B pacIljiaBe, Jajiee MEHAETCsl 00pa3oBaHUE CTPYKTYp JAlbHEro MOpsAKa — 3apojbllieh
KPUCTAJUIU3ALUN.

Hakownen, ormetnm, uto B padore [3] chopMynupoBaHbl ypaBHEHHsS SJIEKTPOIMHAMUKH
OPUEHTHPYEMOW TOYKH, OCHOBAaHHOM Ha NPHUHIMIE pPEATBHOM OTHOCHTEIBHOCTH. B pamkax
npeiokeHHoi B [3] Teopuu, mpeickazaHbl KBa3UCTATHYECKHUE CBOOOJHBIC DIICKTPOMArHUTHBIC
MOJIs, UMEIOIINE HEWHAYKIIMOHHBIA XapaKTep W He BO30YKIAIOIIME HUKAKOH 3JIEKTPOIBMKYILEH
CWIBI B  IUIOCKOCTH, NEPHEHIUKYJISPHOW  HANpaBICHHUIO  pacnpocTpaHeHus.  Takue
KBa3UCTaTUUECKUE IOJI JTOJKHBI MMETh BBICOKYIO MPOHHUKAIOLIYI0 CIIOCOOHOCTH B MPOBOJSIIMX
cpefax, Tak Kak II0 CBOCH CTPYKType OHM HE MPOMU3BOIAT HHUKAKOW pabOThl HajJ CBOOOIHBIMU
3apsamMM M, CJICNOBaTENbHO, HE PAaCcCEUBAIOTCA B TakUX cpenax. MHTepecHO wHccnenoBaTh
BO3MO>KHOCTb IIPOSIBJICHUSI TAKUX IOJIEH MPU AEUCTBUHU HAIIETr0 I'€HEPAaTOpa Ha pacIulaB MeTalla.
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APPLICATION OF SVM-FIELD GENERATORS IN METALLURGY
Panov VF, Kurapov SA, Boyarshinov AE

Perm State National Research University

Q&I’]OV(@ psu.ru

The paper presents the latest results of using SVM-generators (torsion fields) in metallurgy. In addition to the torsion
fields, presented the latest results of the action of spinor fields on the metal melts. Attempt to justify the theoretical
impact of torsion field generators for metal melts on the basis of works of Gubarev E.A.
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KOPITYCKVJISIPHO-BOJIHOBBIE CBOMCTBA TOPCUOHHBIX ITOJIEN - UTOI'M
COBCTBEHHbBIX 5KCITEPUMEHTOB

Huana Boiitkossik’, Dupx6era Mansipuuk, Kazumex Paz[ymKeBqu, MupocnaBa CKypKOBCKa,
Mapbsi BoliTkoBsk, AHKEN OpBIIPHIXOBCKU

[TIOJIbIIA

2 JenapramenT gusnonoruu yenoeka, PakynbTeT HAyK O 3I0pOBbe ¢ DaKyIbTeTOM
aKkyuiepcTBa 1 MHCTUTYTOM MOPCKOM M TPOMUYECKOW MEAUIMHBI [ TaHBCKOTO MEAULIMHCKOTO
YHUBEPCUTETA; T;’BI/IMa 15, 80-210, I'maasck — ITOJIBIIIA

) 000 TOJILUMOP, T nanbck

Jlnana BoritkoBsk: science@adr.com.pl

Pabora npezacrasisier coboif KpaTKuii 0030p HAIIAX 3KCIIEPHIMEHTAIBHBIX Pa0OT, MOKA3bIBAIOIINX ITHPOKHHA
CIIEKTp CBOWCTB TOPCHOHHBIX IOJIeH, OoJiee CIIOXKHBIX, YeM CBOWCTBA OJIEKTPOMArHUTHHIX moned. [lokasaHa
HeTpephIBHAS LUPKYJIALMS, a TAKKe H3MEHEHUE (POPMBI TOPCUOHHBIX HOJICH, KOTOPBIE BEAYyT cels Kak HepazpylaeMble
yacTuipl. Ocoboe BHUMaHHE CKOHLICHTPUPOBAHO HA SIBICHUSX, NETAIOIINX BO3MOXXHBIM YCKOPEHHE, SKPAHUPOBaHHE U
yCTpaHCHHE aJCOpOMPOBAaHHOIO B MaTepHalax TOPCHOHHOro mois. OmnucaH HOBBIH METOA IMOTCHILMPOBAHHS
rOMEONAaTHYECKHX JIEKapCTB. [IpoieMOHCTPUPOBAHO €ANHCTBO TOPCHOHHBIX TOJIEH, CYIIECTBYIOIHUX B TAKUX 001aCTsX,
KaKk TI'eHepaTopbl TOPCHOHHBIX IIOJIEH, JI030MCKATENILCTBO, ACTPOJIOTHS, TOMEONATHs, YaKpbl 4YeJOBEKa, BPEIHOE
BO3/CICTBUE AIEKTPOMArHUTHBIX MOJIEH.

DoTOH M 3JIEKTPOH, CYHTHOCTDb JHEPIrun

X0opo110 U3BECTHYIO (PU3UKAM PEaKIIUI0 AHHUTHIISIIIAN HJIEKTPOHA C TIO3UTPOHOM
e +e"—>2hv

KKl XUMHUK, €CIIM MOAOMAET KaK K XMMUYECKUM 4acTULAM, 3aHIIET:
AA+BB —2AB,

Cpa3y Jenasi BbIBOJ, UYTO KaK 3JEKTPOHBI M MO3UTPOHBI, TaK U (POTOHBI COCTOAT U3 Ooisee
MEJIKMX 4YacTUll — cyOaieMeHTapHbIXx. K coxaneHuto, (GU3UMKH, HECMOTpsSs Ha MPOTECTHI
HEMHOTOUHCJIEHHBIX U3 HHUX, KOJUIEKTUBHO HPHUHSAIU TOT (DAaKT, YTO MPOUCXOTUT HEOOBSICHUMOE
KBAaHTOBOE sIBJICHHE TpaHC(HOpPMAIMK HETIOHATHBIX 00pa30BaHUM AJIEKTPOHA U MO3UTPOHA B JIpYroe
HEMOHATHOE oOOpa3oBaHHE TraMMa-KBaHTOB OJHEPrUM, WM XYXKe, AaHHUTWIALHS 4YacTHL H
o0Opa3oBaHMe KBaHTa Y M3 HMYero. Takum o0pa3oM, Mbl HMEEM COCTaBHble CyOYaCTHIIbI, B
OTHOIIEHUH KOTOPBIX MOXKEM HAJEATbCSA, YTO HEKOTOPOE MX KOJIMYECTBO OyJeT CyIlecTBOBaTh B
CBOOOJTHOM COCTOSIHUM. AHAQJIOTHYHBIM TMOAXOJ MpPEACTABISAET Bnagucnas  KpoHnpgosuu
Konogainos [1]. Uem sBistitoTcst 3TH yacTuipl? DdupoM, TeMHONU Marepueil, HeiitpuHo [1]? Moxer,
BCEM OJHOBpeMeHHO. [[pyroil BaxHON mnpoOiemMol SBIsETCS CIOCOO Mepeayd SHEpruH depes
yacTulbl. ECii MBI MIpennonokuM B yNPOIIEHUH, YTO YaCTHULIA COCTOUT U3 JIBYX BPAILAlOLIUXCS C
TOUKM 3pEHUsl OOILIEro LEeHTpa cyO4acTul], COCJUHEHHBIX KaKUM-TO BO3JEHCTBHEM, TO TaKas
4acTUIAa MOXET Yepe3 3TO BHYTPEHHEE [BHKECHHME IepelaBaTh JHEPIruio. Eciaum MBI OTAEIBHO
paccMOTpUM CyOUYacCTHIIbI CO CBOMCTBaMH, HAIIOMHHAIOUIMMH TOYEYHBIE, OHU CMOTYT IepeaBaTh
TOJIBKO MMITYJIbC (M, BO3MOXHO MOMEHT MMITYJbCa), HO He 3Hepruto. M, BeposiTHO, 3TO SBISETCS
NPUYMHOHN, M3-32 KOTOPOM y HAc BO3HUKAIOT Takue MpoOJIeMbl ¢ OOHApYKEHHEM TOPCHOHHBIX
nosiedl. YacTuupl, mepenaroniye TOJbKO HMMITYJIbC, HE B COCTOSIHUM B HOPMAJbHBIX YCIIOBHUSX
BBbI3BaTh PEAKIMI0O ¢ 0oOMeHOM sHeprueil. OJHaKo, HE BCe W3BECTHBIE HaM SBIEHHS TPEOYIOT
oOMeHa sHeprueit. K takuM ,,HeaHepreTudeckum’ sSIBICHUSAM MPUHAJIEXKAT, HAIIpUMeEp: TIOBEJIeHUE
cBeTa Ha rpanune ¢a3, HaupuMmep, B Mpu3Me, Ipu Judpakunu u uaTeppepenun. OnpeneneHue
TOPCUOHHBIX TOJIeH Kak HWH(OPMALMOHHBIX CJIEJOBAJIO OBl B ITOM KOHTEKCTE OTHECTH K
NepeMEeIeHNI0 UMITyJbca 0e3 PHepruu. 3/1ech cielyeT BCIOMHHTH, YTO AHAJIOTMYHO MOJEIBIO
Bpamjaromerocss aunoiis nosb3zoBainuchk Jxeimce Knepk Makceenn m Jlym ne bpoitsb, moka He
OCYILIECTBUJIM TaK HA3bIBAEMYIO PEILYKLIUIO MOJIEIH, OCTABIISISI TOJIBKO MaTeEMaTHUECKOE ONHUCAHUE.
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Juarpamma u3JjIy4eHHs FeHepaTOpPpOB TOPCHOHHBIX MOJIeH AKMMOBA

W3 unccnenoBaHuil AkuMoOBa CIEAYET, YTO H3JIyUYE€HUE, BO3HHMKAIOLIEE M3 TE€HEPATOpOB
TOPCHOHHBIX TIOJIeH, Ha HEKOTOPOM pAacCTOSHUM BHe3anmHo ucyesaer (puc. 1) [2]. B mHammx
WCCIICIOBAHUSAX TOPCHOHHBIX TONieH TOT e 3(P(PEeKT BO3HHKAET IO OTHONICHHIO KO BCEM
JIOKQJIbHBIM HUCTOYHHMKAM, TaKUM KaK TE€HepaTopbl TOPCHOHHOIO IIOJIA, TOMEONaTHYeCKue
rpenaparbl, 4Yakpbl YeJIOBEKa, SBJICHHWS KBAHTOBBIX IEPEXOJO0B, WHIYIIMPOBAHHBIX IPOXOJIOM
ANEKTPUYECKOTO TOKA UM ONTUYECKUMHU U3MEHEHUSMHU Ha JIEKTPOHHBIX YPOBHAX aToma. BoiHbI
Ha JuarpaMMme AKHUMOBA, BEPOSTHO, OTOOpa)kalOT  Haylararomieecs H3IYYeHHE BE3JAECYIINX
JI030UCKaTEJIbHBIX CETOK.

Puc. 1. UHTEHCHBHOCTh CTATM4Y€CKOI0 TOPCHOHHOIO M0JIsI 00BbEKTA €O
CIIMHOM KaK (pyHkuus r [2].

HCTOYHHUK aKceseparop

. | r

> =
(dopma A ¢dopma b ¢dbopma A dopma b

»
»

Puc. 2. U3meHeHnst GopMbI TOPCHOHHOTO 10JIs1 B GYHKIUH PACCTOSTHUS OT HCTOYHHUKA.

Korpaa yactuusl, gBUraromumecs OT HCTOYHMKA, ITOCIIE IIEPECEYEHUsT HEKOTOPOTO PaCcCTOSIHUS
MepecTaloT 0OHAPYKUBATHCA METOJOM KHHE3MOJIOTHH (Yepe3 YBeIMYEHHOE HANpPSKEHHE MBI B
MOBBIIIEHHOM TOPCHOHHOM II0JIE€), 3TO HE 00O03HauyaeT, 4YTO MX TaM YK€ HEeT, HO TO, YTO OHU
u3MeHWw M ¢popmy. Bo3MOKHO, OHM CO37aI0T MYJIBTUMED, TaK KaK YaCTUIbI/TOPCUOHHBIE MOJISE TOTO
Ke ,,liIBeTa” mpUTAruBarorcs. Kaxercs, 4Tto 37ech BOZHUKAET ONPEIEIEHHOE BpEMS JKU3HU (POPMBI
A, cocTaBisfiollee OKOJO HECKOJBKUX JIECATKOB MWJUTUCEKYHA. JTa HeoOHapyxumas dopma
YacCTHII [IOCJIE YCKOPEHUSI aKCeIepaTOpOM CHOBA CTAaHOBHUTHCS OOHAPYXUMOIT (pHc. 2).

3n1ech, mepes MepexoioM K CIENYIOIIMM pe3yibTaTaM, CIEAYeT, OJHAKO, IPEJOCTaBUTH
ONMCaHUE METOIO0JIOTUH HAIIMX U3MEPEHUM.

Metoabl n3mMepeHuit

[IpuBeneM KpaTKo, Kak MCTOPUYECKH OAMH U3 aBTOpoB Tekcta (/IB) mpencraBiser cBoit
OyTh K COOTBETCTBYIOIIMM MeTojaaMm: ,,MoM H3MepeHHs TOPCHOHHBIX MOJEH MeToaoM
KHHE3WOJIOTHH BO3HUKAIN M3 MOTPEOHOCTH TIOATBEPXKICHHUS HATNYHS OOJBIITNX JIO30MCKATEIBHBIX
ceTedf, KOTOpblE HAa OCHOBAaHMM JIMUTEPAaTYpPHBIX MJAHHBIX $ YyKazaja B KHHUTE, IOCBSILEHHON
CHUCTEeMAaTUYECKOMY pacHpeleNeHUI0 ATHUYECKUX OcoOeHHOcTed Ha 3emHOM mape [3]. S
NPUMEHWIA SBJICHUE OIIYIIEHHUS YBEIMYEHHOTO HAIPSDKEHHMS] MBIIII] T1OCJIE€ BXOAAa B 30HY C
YBEIIMYCHHOW KOHIICHTPAIIUEH JIO30MCKATEIBLHOTO OIS, 0e3 MPUMEHEHHsS PaMKH WIH MasTHHKA,
onmucanHoe B kHHMre Puuapna BeGcrepa [4] — mpUMEHHMTENBHO K MbIIIIAM BEeK. B mepBbIi JIeHb,
KOTI'/Ia sl Hayajia 4To-TO OUIYIIaTh, Mg Yepe3 JJ030UCKaTeIbHbIE CETKH, 1 OOHapYyKuia 1-MeTpoByIO
cerky. Ha BTOpoii nenb, kpome 1-merpoil ceTku, 12-MeTpOBYIO CETKY M LIMPOKYIO, Ha JBECTH
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METPOB, IOJIOCY YBEJIMYEHHOTO M3IydeHUs. Uepe3 HECKONbKO JHEW 51 YK€ pHUCOBajla Ha KapTe
HEpEryJsipHble YeThIPEXYTOJbHUKHU, TPEYTOJIbHUKU U T.JI., aHAJIOTMYHble ykazaHHbM W.I'. Yyno Ha
koH(pepeHimr B CouyM TEKTOHMYECKHUM paszjioMaM, OMpeleleHHbIM Ha Tepputopun Kuesa c
npuMeHnenueMm ycrpoiictBa UI'A-1 [5]. danbiie s Hauana pacrno3HaBaTh JJO30MCKATEIbHBIC IIBETA
CeTKU COOCTBEHHBIM METOAOM C MPUMEHEHHEM MHHEPAIOB W METaJIOB, KOTOpBIE s JepKaia B
JaI0HAX .

Hcnonb3ys mpenocraBieHHy0O B KHuUre ,,CHcTeMaThyeckas aHTpomnoJsiorus” [6] uuero
IaHeTapHoro Qpakrana, rae Oosblias CeTKa JCIUTCS HAa MEHBIIYIO B JIBEHAIATh pa3, ONSTh HA
MEHBIIYIO B IBEHAATh pa3 U T.[., @ Ha IPaHULIE CETKU MmoOobIe Beeraa Haxoaates nepsbiit (K1)
n nocinenanii (K12) mBera cetkn momenslne (puc. 3), BO3MOXXKHO OBLIO OMNpEIEICHHUE B 30HE
COOTBETCTBHUS O0PA3IOB OYEpPEAHBIM I[BeTaM/3HaKaM 3onuaka (Tabmuima 1). [lonstue nBeHaamatu
Kareropuit (K1-K12) 3mece npumensiercss B 60jiee IMIMPOKOM 3HAYEHWH, YEM CYIICCTBYIOIIECE B
JI030MCKATENIbCTBE MOHATUE LIBETA WM 3HAKa 30/lMaKka B acTpoJioruu. Vcrnoiab3oBaHHOE MOHSTHE
«Kareropusi» COOEpPXKHUT CCBUIKY K Kareropum Apucrtorens U OMmanyuna Kadra,
MPEAIIECTBEHHUKOB 3TOM MBICIHM, Kakue HWMEHHO Kareropuu MOXHO CBsi3aThb C CHCTEMaMHU
HEHPOTPAHCMUCCUU B HEPBHOH cucTeMe, OTOOpaKaloIMMHU OINpeAeTCHHbIE ICUXUYECKUE
JENCTBUSL, YTO OBUIO MPEACTABICHO B KHHTE ,,][CHXOMATOJIOTHUS 110 YHUBEPCAIBHBIM KaTErOpUsM™
[7] Ha npumepe TOYHBIX NUKIOB Pa3BUTHS YEIOBEKAa W TPHI3YHOB, KOTOPHIC YKJIAIBIBAIOTCS B
AQHAJIOTUYHBINA, HO OJTHOMEPHBIH, TBEHAAIIATCPUIHBIN (PpaKTall.

K§ K9 K10 Kil K12 K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 Ki1 Ki12 K1 K2
K3 | K4 K5
K4

Puc. 3. IIpnauun co3nanus ¢ppakralia, BOSHUKAIOINI B cJydyae J030UCKATEIbHON CeTKH. JTOT Ke
NPUHIUI AeiicTBYeT B UKJIe pa3BUTHA YejoBeka. Ha pucynke npencrabienbl Kateropum, Bo3Hukawmue B
nepsbie 18 MecsineB Ku3HN pedeHka. BepTukaabHasi JMHHS YKa3bIBAET MOMEHT PO:kaeHus. [7]

Crnenyromum 3TanoM ObUIO HaONIOJCHME [Mana3oHa M3JIy4eHHMsS pPa3HbIX HMCTOYHHKOB
TOPCUOHHBIX TIOJI€HM, €caM NOIXOJUTh K HUM C 00pa3loM, KOTOpblE MAENal0T BO3MOXHBIM
OTIpeJieJIeHUe JMaIa3oHa, COCTABIISIOIIEro, Hanmpumep, 3 M ¢ TouHocThio +/-10 cMm. BrimonmHenue
YKa3aHHOTO OOECHeYnI0O MHOXKECTBO (PU3MYECKMX HKCIEPUMEHTOB C  KOJIMYECTBEHHBIM
obo3HaueHneM. TouHee, 00paOOTaHHBIH M MCIOJB30BAaHHBIM METOA BBIMVISAET CIEIYIOUIMM
obOpazom. Korga mpunrypuTs 11a3a Tak, HanmpuMep, kak 0yaro 6ourech, 4ToObI Maciao HE OPBIZHYIIO
U3 CKOBOPOJKH, TO HAMMEHBUIMM CTUMYJ 3aCTaBUT MX 3aKphITh. [IpenMyiecTBoM 3T0r0 Merona B
OTHOIIEHUH METOJIOB, MCIIOJIb3YIOIIUX JPYrHe MBIIIIbI, SBISETCS €ro OblcTpoTa. MOXKHO Takxke
MATKO MUTaTh IJ1a3aMM, TOTJAa YPOBEHb 3TOrO HANpsKEHUsS H3MEHHMTCS TaK, 4YTO JIErko Oyzaer
[ONacTh Ha ONTHMAJbHYIO YYBCTBUTEIBHOCTb. TakuM IyT€M MOXKHO BBISIBJIATH OYEHb pPa3HbIE
IoJis, JaXe TII0 HECKOJbKO YacoB €XEIHEBHO, HE IIOJBEPrasch YCTAJIOCTH, HAIpPUMED,
reonaToreHHyro cetky. C mpuMeHeHHEeM 00pa3IioB MOXHO JIETKO pacro3HaTh 12 1030MCKaTeNbHBIX
I[BETOB, COOTBETCTBYIOLIUX JBEHAJIATH 3HaKaM 30AMaKa W ABeHanuatu Kareropusm (1030X0.1bI
JI0 CUX TOp OJHO3HAYHO HE KJIACCU(UIMPOBAIM JIO30MCKATENIbHbIE 1IBETa B COOTBETCTBUU HU C
MeTaJulaMH, HU CO 3HaKamH 3oaMaka). [lyig 3Toil menu criemyeT B3sATh B JIaJOHb OOpasell IIBeTa,
KOTOPBIA OJHOBPEMEHHO SBIIICTCA AaHTEHHOM. OJTO MPUBOAUT K TOMY, YTO H3MEPEHHUE
MIPOU3BOJIUTCS HE W3 MO3MIMU IJ1a3, HO M3 MO3UIMU 00paslia, KOTOPBIH JepXKHUTCA B JaJOHU. 3a
o0Opa3ipl B3AThl METaJIbl, HO M3-3a OTCYTCTBUS JIBYX METAUIMYECKUX OOpa3lloB HCIOJIb30BAHBI
Takke IiuactMmaccbl. s menedl U3MEpEeHUM JI030MCKAaTENbHBIX CETOK HAaWIY4IIUMH SBISIOTCA
o0pa3ipl, paclIMpeHHbIE TaK, YTOObI B 3aBUCHMOCTH OT HAlpaBieHHs MO3UIMHU 0o0pasla ¢ TOUYKU
3peHHs HamlpaBJICHUH KOMIlaca, MAaKCUMAaJIbHO M30eraTh BO3JEHCTBHS IMOJOC MOMEPEYHOH CETKH.
OO6pa3upl — 3TO WIM METAUIMYECKUEe MPYTHl IMHOW 12 cM U mUpUHON 1 cM, WK MOPOILIOK WU
rpaHyibl B CTAaHAAPTHBIX MOJUIPONUICHOBBIX 3aKPBITHIX J1a0OPaTOPHBIX Ipodupkax mo 15 muL.
Hcnonws3oBanHbIE B HATUX paboTax 00pa3Ilbl MPEACTABICHBI B Ta0wmIe 1.
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Taou. 1 CooTBeTcTBHE oﬁpasuon METAJJI0OB KaTel"Opl/lﬂM H 3HAKaM 30AHaKa

Karteropus 3Hak 30aMaKka Oobpazen

K1 OBeH Bucmyr

K2 Tenen Maruunii

K3 bruznens CypbMa

K4 Pak Cepebpo

K5 Jles [Tonmamuy 6 (Bananuit)
K6 JeBa Koteit mst ropsiaeit Kineiku
K7 Becrr CBunen

K8 CKOpruoH Monunbaen

K9 Crpenernt AroMuHUN

K10 Ko3zepor OnoBo

K11 Bononei Mens

K12 PE1061 Maprasnerg

be3 o0pasnoB stum meTtogoMm obHapykuBaercss Kareropus 11, xotopas ogHOBpEMEHHO
SBIISICTCS I[BETOM YaKphl TJa3, HO OOpa3lpl NAIOT JIy4YIIYI0 YyBCTBUTEJIBHOCTh, a OTCIOJA U
TOYHOCTH 0003HaueHuil. [log GonbIIMM CycTaBOM CpeaHero majibla (MsCTHO-(allaHTOBBIN CYCTaB)
HaXOJUTCSl 4akpa, Koropas Takxke npexacrasiser Kareropuio 11. Ilocne 3akpeiBaHusl B J1a0HU
Kakoro-nubo mpeameTra oOHapy>KMBAeTCs OYEHBb XOpollas JByHANpaBlieHHAs Mepefada U3ydyeHus
MEX/1y IJIa3aMU U JIAJOHbIO. DTUM METOJIOM TaKKe€ MOKHO U3MEPATh MO3ULUIO U IIUPUHY IIYYKOB,
BBOJS JIQJIOHBIO OOpaszel] B NMy4oK ¢ ee CTOpoHbl. Ilyuyku c OOJBIIMM JAMANa30HOM OYEHb
MIPOHHUKAIOIINE U NPUOIU3UTEIBHO UX MOXKHO U3MEPSTh YE€PE3 CTECHBI.

Heanqule H BTOPUYIHBbIC HCTOYHHUKHA

Hccnenyemoe HAaMU M1 MHOTMMHM UCCIIEJIOBATEISIMU HEIJIEKTPOMArHUTHOE M3ITy4E€HUE UMEET
CBOMCTBA OTHOCHTEIILHO CBO6OJIHO ABMOKYHIUXCA YaCTHUL, IIO3TOMY JYUIIC HCIIOJb30BaATh
ompezaeneHue ,,gactuibl dpupa”. [lonstre rdupa umMeer, oHAKO, JIsI MHOTUX JTUI] HETPHUSITHBIE
KOHHOTAlMK, CBA3AHHBIC C TCM, YTO OH ABJIACTCA CPEACTBOM IJId HPOBOJAUMOCTH CBE€TA, HO C
TBepAOCThI0 cTanu. [loHSATHE TOPCHOHHBIX TMONeH, oToOpaxkaromiee KoJebaTeabHO-BOJTHOBBIE
SIBJICHUS, YacTbIO HCCJIEIOBATENIEH CBA3BIBAETCS CO CBEPXCBETOBBIMU CKOPOCTSIMU Iepeaadu
uHpopmanuu. BeposTHO, TakWe TMOJII CO CBEPXCBETOBBIMHU CKOPOCTSIMH CYIIECTBYIOT BOKPYT
3emiid, MbI Ha3bIBACM UX IUIAHETapHBIM (paktanom [6], sBISIOIIMMCS TPEXMEPHOH CTPYKTYpOWi
JI030MCKATENFHOM CEeTKH, YXOMAIIEH B KOCMOC, U SBJISIONICHCS (PpaKkTaaoM ¢ HaOII0IaeMbIMH KakK
MUHUMYM JECSTHIO YPOBHSIMH CaMonojo0us. A CTpyKTypa 3Ta OINpeAesseT MOTOK yKa3aHHBIX
gacTull dupa myTeM, COBMAAIOIINM C JO30MCKATEIbHBIMU CeTKaMH. B TaHHOM TEKCTe, YIUThIBas
IMPUBBIYKA MHOI'MX, MBI IIOJIB3YEMCH, OJHAKO, IMOHATHEM TOPCUOHHOI'O IIOJIA IJId ONWCAaHUA
MEJJIEHHBIX YacTHI], HE 3aHUMAsICh J]ajiee BOIIPOCOM CBEPXCBETOBBIX CKOPOCTEH.

Hamr onwiT ¢ Pa3HBIMU UCTOYHUKAMU TOPCHOHHBIX HoJeu IIOKa3bIBA€T, YTO OHU 3aBHCHMBI
OT JIO30UCKATEIBHOTO W3JIYUYEHHUs], BBIICIAIONIETOCS M3 HEIp 3eMIIM, a TaKKe OT M3JIy4yeHHUs OT
Comnnna. [locne mpuMeHeHHsI SKpaHUPOBAHUS CO CTOPOHBI 3emun W/uiau CoOJIHIIA TIPH TTOMOIIH
9KpaHa Ha 6a3e MOJTHOTO BHEIIHEro OTpa)KeHHs (OMMCaHUE B JAIbHEUIIEH YacTH CTaThH) IUANa30H
HU3JTY4YCHUSA OT 3THUX HCTOYHHUKOB YMCHBIIACTCA B HCCKOJIBKO pas. 39T10 3HA4YUT, 4TO BCSJIGCYHH/Iﬁ
3(Up/TOPCUOHHOE TIONiE UUPKYIUPYIOT B HAIleM MPOCTPAHCTBE, a PAaCHPOCTPAHEHHBIN ero
HUCTOYHHUK, HaIpUMEpP, TOMCOMNATHYCCKHUEC IpC€rapaTbl, BBIIIOJIHACT TOJBKO €TI0 IIOJAPpHU3alUuI0 B
HalpaBJieHUn omnpejaeneHHoN Kareropuu u ompeneneHHbIX Apyrux cBoicTB. [lo-apyromy BenyT
ce0s HWCTOYHUKMU PAJMOAKTUBHOTO MW3JIyUYEHHUs, HalpuMep, COJIM YypaHa U TOpHS, TaKke
JEMOHCTPHUPYIOIINE HAWYHe TOPCHOHHOTO MOJIA C OmpeseleHHbIM auamna3oHoM (10 r comeir —
JMATia30H OKOJI0 2 M). DTOT IUamma3oH He U3MEHSIETCS TI0]1 BIUSHUEM dKPaHUPOBAHMS TIpermapara co
ctoponbl 3emnu u ConmHIIAa. A BBIIETSIEMOE M3IIyUYE€HUE DKPAHUPYETCS TaKUM SKpaHOM Ha 0Oasze
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MOJIHOTO OTPAKEHUS. DTO 3HAYUT, UTO PEaKIUU PaJMOAKTUBHOIO pacraja SBJSIOTCS MEePBUYHBIM
HMCTOYHUKOM TOPCHOHHOTO TOJsi/9acTull 3(upa, U 9TO ITO U3Iy4YEHUE BBIIEISICTCS M3 aTOMHBIX
sIep TOJ BO3JCWCTBHEM pEaKIMid WX pacnaga. BoO3MOXHO, 3TO COCTaBHBIE CyOYaCTHIIBI
JJIEKTPOHOB, TMO3UTPOHOB U (HOTOHOB. AHAJOTUYHBIM O0pa30M MOXKHO OXHJAATh, YTO SACPHBIC
peaknuu BHyTpu CojHIla M HU3KO3HepreTuueckue saepueie peaknuu (LENR) BayTpm 3emiamn
COCTaBJISIOT NIEPBUYHBIC HICTOYHUKH TOPCUOHHBIX TOJICH/9acTuIl ddupa.

I[MapameTpsl: Auana3oH, HBeT, NOJAsIpU3aNus (XHPAJIbHOCTD), IIHHA BOJIHBI, CKOPOCTh,
¢dopma A u b, Bec u3iIyyawiero aToMa, KOHIEHTPAIHUS MOTOKA YaCTHIL

VY3ke TOBOPHJIOCH O JMAna3oHe M IBETE (JI030MCKATENbHOM) YAaCTUIY/BOIH, CBSI3aHHBIX C
TOPCUOHHBIM TosieM. W3 HammMx uWccaeaoBaHWl CIIEIyeT, 4YTO B Clydae KOMMEPUYECKHX
roMeornaTuyeckux JiekapctB (konrernep 10 r jekapcTBa) 3TOT auamnas3oH cocrasisger 1,5 - 25 wm;
TeM OOoJIbIIMI Juana3oH, 4YeM BbIIIE TOTEHIMS, HU3JIy4eHHE pPa3HbIX YCTPOMCTB OBITOBOTO
HA3HAYEHUS: JIaMIIO4Ka — OT OJHOI0 JJO HECKOJIBKUX METPOB, JTMHUS BbICOKOT0 HanpsbkeHus 400 kB
— okoio 500 M, paguonepenaturk 0,1 BT — okono 100 M, yakpbl 4elOBeKa — HECKOJIBKO JIECSITKOB
canTuMeTpoB, 100 mi1 BoJbl, 00JIy4€HHOHN ITyTeM CMOTPEHHUs Ha Hee B T€UEHHE | MUHYTBI, — OKOJIO
1 m (Kareropust K11). 910 BiusiHMe OTAEIBHON YaKphI TJ1a3, CO3/a0MIeH y3kuil (MeHbIe 1°) mydok
TOPCHUOHHOTO TOJISI B TOUKY, Ha KOTOPOM MBI KOHIIEHTPUPYEM B3TJISAl WM, TOYHEE, HAIlIE COZHAHUE.
Ho anana3oH He 3aBUCUT OT HaMEpeHHs. JTOT MOCAEAHUN MPUMEP OYEHb BAXKEH C TOUKHU 3PEHUS
M3BECTHOTO TaK Ha3bIBaeMoro 3¢ dekra oneparopa.

[[BeT romeonaTruyeckux JEKapCTB C OYEPENAHBIMU MNOTEHUUSMU OTJIMYAETCS Ha OJHY
Kareroputo BBepx. Kaxnapie aBeHaanaTe MOTEHUMHA — TOT k€ LBET. B ciaydae cMmemaHHBIX
[penapaToB BO3HUKAET HECKOJIBKO IIBETOB C Pa3HbIM Auana3zoHOM. [l BCeX MCTOYHHMKOB, €CIIH
BO3HHUKACT JOMHHHUPYIOIINK OJIMH WJIM HECKOJIBKO IIBETOB, JPYrye BCETNa B HAIMYMU KaK QOH Ha
ypoBHe 15-30%. ConHue wumeer OAUMH MNOCTOSHHBIA 1BeT K5 U u3MeHsemble LIBETa,
(dbopMupyroIuecss B IUKIIbI, CBI3aHHBIE CO 3HAKAMH 30/lMaKa, W IUKJIBI CBSA3aHBI ¢ OMOpHUTMaMH,
HaOo1aeMbIMU yueHUKaMu 3urmyHaa ®peiina B TeueHue 3a00JieBaHUs y MAlMEHTOB, HO OHU HE
UJICHTUYHBI YIPOIIEHHOM 10 YPOBHS IICUXOUTPHI MOMYJISIPHON BEPCUU OMOPUTMOB.

[Tonspuzanuio B y3KOM CMbICIe (JieBass U TMpaBas XUPAIbHOCTH) 37€Ch MBI MOHHMaeM
AQHAJIOTUYHO, KaK TMOJSPHU3alUI0 TOPCUOHHOTO TIOJII IO YacOBOM CTpENKE WJIM TPOTHUB,
OTHOCHUTENILHO HaIpaBlIeHUs JBIKEHUs (AKUMOB). B Hammx skcneprMeHTaX TOPCHOHHOE TMOJie U3
My4Ka U3TYyYEHUs] U3 TOMEONaTHIEeCKOro npemnaparta (apHuKa), IPUHATOE B KaYECTBE HAMPABIICHUS
MPOTHUB YaCOBOM CTPENKH, CBS3bIBAETCSA C AMUHOKHUCIOTOW TMPOTUB YAaCOBOM CTPEIKH
(penmnnananuH), HO HE CBA3BIBAETCS C HUM IO 4acoBOM crpenke. I Ha000OpOT, TOT caMmblil MyYOK,
OTPaXEHHBII B 3epKaje MOoJA yrioM K HopManbHOMy, Oombiie 30° (o 9acoBoil cTpelnke),
CBSI3BIBAETCSl C AaMHUHOKHCJIOTOM IO YacoBOW CTpeNKe, a HE C aMHUHOKHUCIOTOW MPOTHB YacOBOU
cTpenku. Bo3MOXHO, HampaBiieHHE MPOTHUB YaCOBOM CTPEIKH OKPYKAIOIIEr0 HAC TOPCHUOHHOIO
MOJIsT  SIBIIACTCS TPUYMHON OWOJIOTHYECKOW 3araiku: ,JlloueMy Bce aMHMHOKHCIOTHI B >KHUBBIX
OpranmusMax - 370 L-aMUHOKHUCIIOTHI (IIPOTUB YaCOBOM CTPENIKH)”.

JnuHYy BOJHBI My4Yka TOPCHOHHOTO TOJS MOXHO HU3MEPHUTH C HCIOJB30BAaHHUEM IPOCTOTO
uHTepdepomMeTpa U3 ABYX MEPEABUKHBIX 3epKall, Yepe3 KOTOPhIE MbI MPOIMycKaeM mydoK. OObIYHOe
cepedpsiHOE 3epKajo, pa3MEIIeHHOE MEePHEeHANKYISIPHO K IY4Ky, OTpa)kaeT HEOOJbUIYI0 YacTh
W3ITy4eHUs, HO JOCTaTOUHYIO Ui nonyueHus 3ddexra unrepdepennnu. [loouepenHo ypenndaunas
paccTosHuE MEXIY 3€pKajlaMH, MBI TOJydyaeM B THUIMYHBIX CIydasX H3MEHEHHE auarna3oHa
uznydenus ot 0,5 m 10 3 M, Gpopmupyromiee NpUOIUZUTETLHO CHHYCOUIY, COOTBETCTBYIOUIYIO 10
JUIMHE TIepHOJy Mepe/BUKEHUs 3epKaj Oojee-MeHee OT OJHOI0 O HECKOJIbKHUX MWILIMMETPOB. B
Clly4yae U3JTy4eHHUs], MPOUCXOSIIETO OT 3€MJIU, MbI [IOIYy4aeM BETUYUHY 6,2 MM.

Ucnonp3ys onenounsie nanubie A.V. Beitauka [8] o Tom, 4TO TUNIWYHOE HW3Ty4eHUE W3
HaTypaJbHBIX MCTOYHUKOB TOPCHOHHOTO MOJISI, UCCIEAYEMOE JI030MCKATENbHBIM METOJIOM, UMEET
CKOPOCTbh OT HECKOJBKUX A0 oKosio 30 M/c, /Ui U3MEPEeHUs CKOPOCTU MU3JIy4YE€HHUS MbI IOCTPOUIIN
CEJIEKTOP CKOPOCTH, UJIesl KOTOPOro ObLIa 3aMMCTBOBaHA M3 aTOMHUCTHUKH, TJIe Yepe3 Bpalllatomluecs
SKPaHUPYIOMINE IIUTHI C BBIPE3AHHBIMH CEKTOpPaMH TMPOMYIIeH My4oK wu3nydeHus. [{uTer
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BpalaTcs oT Tpex($a3HOro JBHUraTelis, KOTOPbIi nuTaeTcs MHBepTOpoM. CEeKTOpHI B IBYX IIMTax
Ha paccTostHUM 0KoJo 0,7 M ObLIM MEepeIBUHYTHI HA YKa3aHHBINA yron (Hampumep, 45°). Pasnuna no
OTHOILIEHUIO K CEJIEKTOPY CKOPOCTH, HUCIIOJIB3YEMOr0 B aTOMHUCTHKE, 3aKJII0YAIach B IPUMEHEHUH
JUI SKPAaHUPOBAHHUS BMECTO METAJUIMYECKHX OaphepoB SIBIICHUS TOJHOTO BHEUIHETO OTPa)KEHUS
yepe3 HaKJIOHEHHbIe MOMyIUTh 13 npo3paunoro PCV. M3 ckopocTu 060pOTOB U TeOMETPUUECKIX
apaMeTpoB, MPU KOTOPHIX MyYOK CEIEKTUBHO MPOXOHII Yepe3 00a CEKTopa, ONpeieieHa CKOPOCTh
W3JIy4€HHUS U1 HECKOJbKMX TI'OMEOIATUYECKUX JIEKApCTB M JUISl U3JIy4YEHUs, BO3HUKAIOLIEIO W3
36MJIM IIOCJE€ OTPaKEHUS B CTEKISHHOW IUIACTUHKE, YCTAHOBJIEHHOW mox yriuoM 45°. Jlng
FOMEOIAaTUYECKUX JIEKapCTB € HU3KOM NOTEHIMEH IOJIYy4eHbl IPeIBapUTENIbHbIE CKOPOCTH B
npeaenax 60 — 110 m/c, nas TopcruoHHOTO MoJs oT ypana (10 r ypanwmianerara) 47 m/c, OT Topus
(10 r Topus HuTpara) 31 M/c, ISl U3IIyYEHUs, BO3HUKAIOIIETO M3 3eMJH, - 34 M/c. 3Has IIUHY
BOJIHBI U CKOPOCTb HM3JyYEHHUs, IPOUCXOMSIIET0 U3 3€MJIM, PACCUMTAHA COOTBETCTBYIOLIAS €My
yacrora Ha 5,4 xI'1; +/- 10%.

O 1nByx Qopmax TOPCHOHHOTO TOJS B YCJIOBHUSX CBOOOJHO MEpeMEIIaloIIerocs MydKa
HAIMCaHO BBIIIIE.

B romeonatum u acTpoOiOrMU CYLIECTBYET BOIIPOC: ACHCTBUTEIBHO JIM FOMEONATHUYECKHE
JIeKapCcTBa WM TJIAHETHI MMEIOT CBOIO YHUKAJIBHYIO CIIEHU(PHYHOCTh (HE3aBUCHMO OT IIBETa/3HAKa
307MaKa). YTBEpAUTENbHBI OTBET Ha ATOT BOINPOC JalT J3KcnepuMeHThl Tomaca [anena
Heponuma ¢ ero MaccoBbIM CHEKTPOMETPOM, MPU MOMOIIM KOTOPOTO OH IMOJIyYWJI 3aBUCUMOCTH
OTKJIOHEHHS JIyda OT aTOMHOM MaccChl U3Iy4aromiero seMeHTa [9], cHayana TpyAaHble, YTOObI B HUX
MOBEPUTH (IPUMEPOM MOXKET ObITh HH(POPMAIHS O CYIIECTBOBAHUH 3TOW 3aBUCUMOCTH HEOOJIBIINM
mpudrom B HOMepe 4 Kypnana @opmupyromuxcs Hampasnenuit Hayku). Mbl moctpounu
MOTUGUIIMPOBAHHBIA MacCOBBIN cIieKTpoMeTp MepoHMMa C TOJYIPOBOJAHUKOBBIM JIa3€POM,
OCBELIAIOUIMM O0pa3en] cyOCTaHUUU A1 CTUMYJISIUM H3Iy4eHHUs TopcuoHHoro moins. C ero
IIOMOUIBI0 Mbl NOJITBEPAWUIIH, YTO HU3IYYEHHE, IPOUCXOJAIIEE OT METAIJIOB U IPOCTHIX COJEH,
OTKJIOHSIETCSl 4epe3 CTEKISHHYI0 45°-pu3My NpPONOPLUUOHATIBHO K aTOMHOM Macce COCTaBHBIX
2JIEMEHTOB. J[Mana3oH yrja OTKJIOHEHHUS OTiauYajics Ha 14° Mexnay JnuTueM U BUCMYTOM (rpadux
puc. 4). A wu3nydeHHe, BO3HHUKAIOIIEE OT TOMEONAaTHYECKHX JIEKapCTB B BHUIE OTICIbHBIX
JIAKTO3HBIX IIAPUKOB, OTKJIOHSUIOCH TOYHO HAa TaKOH e yroj, YTO U HU3JIyYEHUE pealIbHbIX
cyocraniuii. Takum 06pazom, TOPCHOHHOE I0JIE TIepeIaeT TaKkKe HHPOPMALIHUIO O IPOUCXOXKICHUH
€ro MoJisipu3aliy, MOHUMAeMON B IIMPOKOM CMBICJIE, OT OINpPEAEICHHBIX AJIEMEHTOB. BeposTHo,
TakXke U 0ojiee TOHKYIO crenuduyeckyro MHGOpPMaIUIO OT OpraHWYecKux coeauHeHuil. Bompoc,
uMeeT JM dTa crneurpuueckas uHGOPMALMA KaKylO-TO CBA3b C YacTOTOH, JKIET CBOEro
UCCIIEIOBaHMS B MOCIEIYOIINX IKCIEPUMEHTAX.
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Puc. 4. “pl/lﬁ.]'ll/lfil/lTe.]'ILHO JIMHeHHas 3aBUCHUMOCTh MEKAY aTOMHBIMUA MacCCaMi 3JIEMEHTOB U
OTKJIOHEHHEM Ha CTeKJISTHHOM NMpu3Me, BbIACJIAECMOro Yepe3 Hee TOPCUOHHOTIO 110JIs. Ha ocu x 0003HauYeHO
aTOMHBII BeC IJIEMECHTA, HA OCU Y YI'0J1 OTKJIOHCHUSA IMYYKA OTHOCUTEJIbHO HOPMAJIA.

KOHI_[CHTpaI_II/ISI INOTOKa BTOPHYHBIX 4YaCTHUIL, IIOJIy4aCMbIX U3 KaKoro-jam0oo HCTOYHHKA
TOPCHUOHHOI'O I10JIsA, 3aBUCHUT OT KOJIMYECTBA 1106paBmecs[ A0 HMCTOYHHMKA HNCPBUYHBIX YaCTHI,
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KOTOpbI€ IUPKYIHPYIOT B OTpaHMYEHHOM KoiuyecTBe. Eciu Mbl CpaBHUM MOTOK, HAYIIMHA C
OYTBUIOUKH TUAMETPOM 2 CM, COJEpKaIllell TOMEOMaTUYeCKUi mpenapar, U MOTOK H3 IUIOCKOTO
aKBapuyMa TOJIIMHOW 2 CM, a BBICOTOM M KMPUHOM 1o 30 cM, HAITOJTHEHHOT'O TEM K€ IIPEenapaTom,
TO Auama3oH U3 000UX UCTOYHUKOB 6YIICT TaKHM XK€, HO AHAIla30H U3 6yTBIJIO‘-IKI/I MbI OLIYTHUM KaK
MSATKHANA C TOYHOCTBIO ero oOHapykeHus +/-10 cM, a [uana3zoH U3 akBapuyma — Kak TBEpIbIH, Kak
eciii Obl MBI HATKHYJIHCh HAa CTEHY C TOYHOCTBIO oOmpeneicHus ee mno3uiuu +/-lem. Ot
KOHIEHTPAallMM TOTOKAa 3aBUCUT TaKKe OTKJIOHEHHE MEPHEeHIUKYISPHO  MPOXOJAIIETO
KOHTPOJBbHOIO Iy4yka. YUTOOBl yBEIWYUTH IOTOK, KPOME YBEIMUYEHHUS pa3pe3a BTOPUYHOIO
HCTOYHUKA, MBI MOXEM HCIIOJIb30BaTh KOHIEHTPALMIO BOTHYTOM JMH30M, BOTHYTHIMU 3€pKaJlaMu,
pa3MelIeHHbIMU B JAuarna3oHe 3(¢EKTUBHOCTH yria IOJHOIO OTPAKEHMs, WIM HCIOJIb30BaTh
COOTBETCTBEHHO CHJIbLHBINA PI3J'Iy‘-I&IOH.[HI>i HU30TOII, TEM CaMbIM HEC 3aBUCA OT KOJIHUYCCTBaA
UUPKYIUPYIOUIMX 4YacTUll (YTO, BEPOSTHO, HCIOIB30BAIM HEMIBI B CEKPETHOM IPOEKTE
,,KoJokoi”).

Co0iroaeHne Bcex 3aKOHOB reOMeTPHYeCKOil ONTHKH

[Ty4oK TOPCMOHHOTIO 10JIsl, BOZHUKAIOIINN OT TOMEONIaTUUECKUX JIEKApCTB UM T€HEPaTopoB
TOPCUOHHOTO TOJIsI, OTKJIOHSETCd Ha NpU3Max M3 pa3HbIX MaTepHajoB, TAaKUX KaK CTEKIIO,
IiacTMacca, MeTajljibl, B pasHoi Mepe. OJHaKo, XapaKTEPHBIM SIBIISIETCS TO, YTO PACCUMTAHHBIN Ha
OCHOBAHUU OTKJIOHEHUs KO3((UIMEHT NpeloMIIeHUs He HaxXOIUTCs B CTaHAApPTHOM MAJIs CBeTa
nuanasone 1,3 - 1,5, a asnsercst qpoO6HbIM, B rpanunax 0,3 - 0,45 (pa3Huiia Mexay Marepuagamu).
OTO HE COBCEM CTPAHHO, TaK KakK JPOOHBIM KO3((UIMEHT MPEeTOMIICHHs CYLIECTBYET TaKKe JUIs
9JIEKTPOMArHUTHBIX BOJIH M3 00JIACTH MUKPOBONH. M3 3TOrO Ciieayer, 4To B OTJIMYME OT CBETa,
IIy4YOK TOPCHUOHHOTO IMOJs KOHLEHTPUPYETCS uepe3 BOTHYTYIO JIMH3Y, a pPacCeMBAaeTCs 4epes
BBINYKIIyI0. TakuM 00pa3oM, BO3MOXKHO IPaKTUYECKOE IPUMEHEHHE BOTHYTOM JIMH3BI IS
(OKYCUPOBKM IyyKa B OJHOW TOYKE, a TaKKe KOHCTPYHMpOBaHHE T.H. 0€3()OKYCHOWH CHUCTEMBI
(BorHyTass M BBIIyKJas JIMH3a) AJs YMEHBLICHHUS pacXoxkaeHud mydka. [[ias nByx ciydailHO
BBIOPAHHBIX JIMH3 Mbl MOJIYYWIH JBYKPATHOE YMEHbBILIEHHE PACXOXKIACHHUH ITyUKa.

CymectByer nuppakimus ©  UHTepPEpeHIHs Ui TNPEmsITCTBUI ¢ pa3Mepamy,
NpUOIMKAIOIUMHUCS K JAJTMHE BOJIHBI. MeHee 04eBUHOM SABIsIETCS CBA3b IPOOHOro Koadduunenta
MPEIOMIIEHUsI TyYKa H3JIy4eHHs C SBJIEHHUEM IIOJHOTO BHEIIHErO OTPAKEHUS, SBISIOLIETOCs
HKBHBAJIEHTOM IOJHOTO BHYTPEHHETO OTPa)KE€HUs, UCIIOJIb3YEeMOI0 B CBETOBOIaX. TakuM oOpa3oM,
TOPCHOHHOE TIOJIE MOXHO, KaK Mbl 3TO BBISIBWJIM SKCIIEPUMEHTAIBHO, NEpeaBaTh CHJIMKOHOBBIM
LUIAHTOM ¥ MEJIHBIM 3MaJMpPOBaHHBIM ITPOBOJOM WIJIM U30JMPOBaHHBIM MATKUM PCV.

JKpaHUpPOBaHHUE

[TpoHMIIaeMOCTh TOPCHOHHBIX MOJIeH ouyeHb Benuka. OHM CBOOOAHO NPOHMKAIOT yepes
CTEHbI, METAJUIBI (B CIy4yae METAUIOB C 3aJEpPKKOH J0 HECKOIbKUX MHHYT, HO HE3aBHCHUMO OT
TOJIIIMHBI), Yepe3 3eMHOM Imap. Bo3MOXHOCTh MX SKpaHMPOBAHUS Ha MEPBBIM B3MIIAJ KaXeTcs
oueHb npobiemaTHuHON. OgHAKO, OHM MOJIBEPIalOTCs SBJIECHUIO MOJHOTO BHEUIHETO OTPa)KEHUS.
MBI H“CIIONIB30BaIM 3TO 711 KOHCTPYWPOBAHMSI DKpaHa JIO30MCKATENbHOIO U3IyYEHHUs WIN DKpaHa,
BO3HUKAIOMIETO OT TEXHOTEHHBIX MCTOYHUKOB, B T.4. TEHEPATOPOB TOPCHOHHOTO OIS,
Oazupyrolierocs Ha HAee CBETOBO3BpAIATEls, OTPAXAIOUIEr0 H3IyYeHHE I10 HAIpPaBICHUIO K
UCTOYHUKY. DKpaH ¢ pazmepamu 80x90 cm coctout u3 216 TpeyronbHUKoB U3 6ecuetHoro PCV,
00eCTeYnBAaONIEro yroj IMOJHOTO BHEUIHETO OTPAXEHUs Ul BEJIUYMH yIiia 10 HOPMAaJbHOM,
6onbiie 20° (u3MmepsitoTCsA IS MydKa ToMeonaTthyeckoro mnpemaparta Sulfur), coeaMHEHHBIX B
MIPOCTPAHCTBEHHYIO CTPYKTYpY YIJIoB KyOa (dororpadus puc. 5), u gaer 50-KkpatHoe yMEHbIICHHUE
KOHILEHTPALlUU U3Ty4eHUs OT Pa3HbIX HCTOYHUKOB, B T.4. OT aKcelieparopa TOPCHUOHHOTO IOJIS.
[Tponukatomue 2% H3Iy4eHUs] COOTBETCTBOBAIN OoOJiee-MeHEee ONTUYECKUM ILENSM, OCTAaBLIMMCS
nociie KJIEWKH CTpyKTypbl. Kommepuecku mnponaBaeMble COTOBBIE IMOJMKApOOHATHBIE IUIMTHI,
UMEIOLUE CTEHKU MNOJ yriaoM 45°, NaroT SKpaHUPOBAaHUE YEPE3 IOJIHOE BHEIIHEE OTPAKEHUS B
rpaaumax ot 2,5x go 8x. IlommoxenHas moa HOYTOYK WM TEJIEBU30P C KHUHECKOIIOM
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SKpaHUpyIOIas IUIMTa 8X YMEHBIIAET BBIJEIAEMOE TOPCHOHHOE TMoJie (TJIaBHBIM 00pa3oM, OT
JKpaHa) MOYTH B Tpu paza. Takum 00pa3oM, MOKHO BMECTO H3OJSIIHA OT TOPCHOHHOTO MOJIS
OTrpaHUYUBAThH NEPBUYHOE T0JIE, MPOHHUKAIOIIEE K TaHHOMY YCTPOUCTBY.

Puc. 5. ®ororpadusi 3kpaHa TOPCMOHHOIO IOJIS.

3aBHCHMOCTD OT 3J1eKTPOMATrHUTHBIX MO0JIei

Korpa my4ok TOpPCHMOHHOIrO mOJiA, HampUMeEp, BO3ZHUKAIOUIETO OT MOJYNPOBOAHUKOBOIO
Jla3epa HU3KOM MOIIHOCTH, OTACIICHHBIA IPU3MOM OT ITydKa CBETa WJIM HE OTAEJIECHHBIN, WIN OT
rOMEOIAaTUYECKOro IpernapaTa, CO3JAaHHBIM M YCKOPEHHBIM MyTeM MpOXoJa 4Yepe3 aKceneparop
TOPCHOHHOTO TOJISl UM TPYOKY, 3all0JIHEHHYIO FTOMEONIaTHUECKUM IIperapaToM, He TOTO K€ LIBETa,
MBI [TOIBOJIUM MEXY AJIEKTPOJIaMHU, MOJCOEIUHEHHBIMU K ITOCTOSIHHOMY HANPSKEHUIO, HAIPUMED,
100B, 3TOT y4oK OTKJIOHUTCS. OTKIIOHUTCS HE 110 HAIPABICHUIO K KAKOMY-TTHOO U3 3JIEKTPOJIOB, a
MEePIEHIUKYISIPHO BJOJIb 3JIEKTPOJIOB U HEMHOTO ycKopuTcsa. HampaBieHue OTKIOHEHUS! 3aBUCUT
OT XHUpaIbHOCTH MydKa. [Tydok, mpomymieHHbIi BOJIM3U TOJIFOCAa MarHuTa, MONAET Ha MarHUT WU
oT MarHuTta. OJHAKO, 3TO HE SABIISIETCS HEMOCPEACTBEHHBIM BO3JIEWCTBHEM 3JIEKTPOMArHUTHBIX
nosieit. Ilnockue pasmMepoM B HECKOIBKO CAaHTUMETPOB 3JEKTPOAbI, IMOJICOECIUHEHHBIE K
HanpsHKEHUIO, CO3J1al0T COOCTBEHHOE TOPCHOHHOE T10JI€ Ha OCH, COEIMHSIONIEN 3JIEKTPO/Ibl, OKOJIO
70 cm nuanazona nipu HampsbkeHuu 150B u paccrostHuu Mexay snekrpogamu 7 cMm. Korga onun
ANEeKTPoa OyAeT B HECKOJIBKO pa3 MEHbIIE (T.H. aCHMMETPUIECKHI KOHAEHCATOpP, UCIIOIB3YEMBIN B
skciepuMmeHTax Tomaca Tayncenna bpayna c¢ snektporpaBurtaimeii), TOPCHOHHOE TIOJE CO
CTOPOHBI MEHBILIETO JIIEKTPOJia Y/UIMHUTCA B HECKOJBKO pa3, a CO CTOPOHBI OONBIIET0 —
COKpATUTCS. DKCIIEPUMEHT, MPOU3BOIALIMI Ha MEPBBIA B3I IVIYNOE BIEYaTIEHHE, C TOJICTOMN
ATIOMHHHEBOU TPYOOH, BIOXKEHHOW MEXKIY SJEKTPOJAMH TaKUM 00pa3oM, YTOOBI DIEKTPHUECKOE
[0JIe HE JOCTHrajo Iydka TOPCHOHHOIO IOJIs OT Jia3epa, IOKa3blBaeT, YTO NPHUMEHEHUe
HalpsDKEHUs K JJEKTPOJaM BBI3BIBAET TAK)KE OTKJIOHEHHME Iy4yKa, XOTh U C 3aJEp’KKOU
BO3HUKHOBeHHs d¢pdexrta Ha okomo 30 c¢. MoXHO caenaTh BBIBOJ, YTO DJEKTPUUYECKOE IOJIE
nedopMUpPyET aTOMBbI METalsIa TAKUM 00pa3oM, 4TO TOJ BO3AeHcTBHEM AedOopMaIluU MPOUCXOIUT
yTpaTa  B3aUMHOM  KOMIIEHCAIlMM  BHYTPEHHMX  TOPCHOHHBIX  Tmojed.  Pe3ynbrarsl,
MPOJIEMOHCTPUPOBAHHBIE HAa PHUC. 6, TMOKA3bIBAIOT OONBIIYIO PA3HUIY MEXKIY JJICKTPOAAMH,
BBITIOJTHCHHBIMH M3 Pa3HBIX METAJIJIOB, HO O4YHMCTKA AeKTpo10B (Cu, Bi - B consiHoit kucnote, Al - B
ruapokcuae Hatpus, Pb - MexaHmdeckuMm crocoOoM) MOKa3bIBaeT, YTO JTOMHUHHUPYIOIIEE BIHUSHHE
MMeEeT He CTOJBKO THUIl METajljla, CKOJIbKO BO3HUKAIOLIUN CIIOHTAaHHO HAa MOBEPXHOCTH OKCHJIHBIM
CIIOH, yMeHbIIAMmUN d((HEKT OTKIOHEHUS MyJKa.
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Puc. 6. 3aBUCHMOCTB OTKJIOHEHHS IYYKa TOPCHOHHOTO MOJIsl OT MOJYNPOBOHUKOBOrO jJa3zepa 10 mBT ot
HANpPs’KeHUsl, IPIMEHEHHOT0 K 3JIeKTPoAaM pa3Horo poaa (3jaexkrpoast 40x30 mMm Ha paccrosinun 30mm). Ha ocu
X 0003HAYEHO HANPSIKeHe MEKAY YJIeKTPOJAMHU, HA OCH Y Yro/1 OTKJIOHeHus nmy4yka. CHMBOJI OX 03Ha4YaeT
MeTaJJI MOKPBIT €CTECTBEHHBIM OKCHAHBIM CJI0€M.

HenuneitHocTh Asst yriioB oTKIIOHEHUs Oojbine 20 TpagycoB CBsi3aHa C TEM, YTO 00JIacTh, B
KOTOPO MYYOK OTKIIOHSIETCS, 3HAUUTEIbHO OOINbIIEe, YeM pa3Mepbl 3JEKTPoJoB. Bo3moixkHO,
CHJIFHO OTKJIOHEHHBIH ITy4OK BOOOIIE HE OyIeT MPOXOAHUTH B MPOCTPAHCTBE MEXKIY AJIEKTPOIAMHU.
Oco0yi0 peakinuio MPOJAEMOHCTPUPOBAT CBHUHEI, [UIsi KOTOPOrO OTKIOHEHHE IIydyKa WU
IIpEphIBaHNE OTKJIOHEHUS MPOUCXOJAUIIO C 3aE€PKKOM OKOJO | MUHYTHI, TakKe 3a/epkka Obuia U
JUIS QIIOMHHHST — TIOpSAKA HECKONbKO cekyHA. OnHako, mpoOiieMa BpEeMEHHOM 3aepiKKu
OTKJIOHEHHSI Iy4YKa HE SBIETCS KpUTUYECKOW. B ciydae akceneparopa TOPCHOHHOIO IOJ,
COCTOSIIIIET0 M3 YEThIpEX Map MEAHBIX AJIEKTPOJOB, C MOOUYEPEIHO BO3PACTAIOUIUM MPUMEHUMBIM
HaNpsHKCHHEM M TI00YEpeIHO NMOBEpHYTHIX Ha 90° Tak, 4TOOBI TOPCMOHHOE IOJIE ABHTAIOCH II0
BUHTOBOW, pa3menieHHoro B MarHutHoM mnone 0,4 T, wumnynsc 600 B ¢ BpemeHem
npojoipkutensHoctd ensa 0,5 Mc, obecneunBan mnepenady HHGOpMalud OT OYTBUIOYKH C
rOMEOINaTHYECKUM JIEKapCTBOM K OYTBUIOUKE € BOJIOM B cOOTHOIIEHUH 1:1.

AKceJsiepaTop TOPCHOHHBIX IT0JICH

Puc. 7. ®ororpadus akceaepaTopoB TOPCHOHHOTO 110JIsl, HOCTPOEHBIX € JJAMHHATA /I Ie4aTHBIX ILIaT.

Taxum 00pa3om, Mbl TOAXOIUM K BOIIPOCY YCKOPEHHUSI TOPCHOHHBIX IOJIEH — akcesneparopa
TOPCHOHHBIX TIOJIEH, SBISIOIIErocs cBoeoOpa3HOil paboueil jomanKod B 3KCIEPUMEHTaxX ¢
TOPCUOHHBIMU ToyisiMH  (poTtorpaduss puc. 7.) Ilpocroit akcemeparop »storo THma 0e3
HUCKYCCTBCHHOI'O MAarHUTHOI'O I10JIA, KOTOpLIﬁ MUTACTCA HANPSKCHUEM OT IATH ACBATHBOJBTHBIX
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OaTapeek ¢ OTCUMTHIBAHHEM BPEMEHH 2 C, pa3MEIICHHBIA Ha (GOTOrpagUIeCKOM IITATHUBE, CITYKUT
HaM [ TepeMENIeHHUs aKTyalbHOTo TopcuoHHoro monss ComHna K OyThUIOYKaM ¢
JIEMOHU3UPOBAHHON BOJIOW, B KOTOPBIX HHpOpMAmus 00 aKTyaJJbHOM COCTOSHUU COJTHEYHBIX
IUKIIOB MOXET COXPAHSTHCS TOJaMH, U B JIOOOH MOMEHT OHA MOXET OMPEACNSATHCS METOIOM
moaxoJa ¢ OuYepeAHBIMH OOpa3laMu (JIHMalma3oH CaMOro CHJIBHOTO IIBE€Ta — OKOJIO 3 M).
HabmonaeTcss Hanu4ue HECKOJNBKHX IHMKIOB: okojo 30 nmHed (3HAK 30[uaka), OKoJIo 27 JHEH,
OKOJIO 22 JHEeMW, HO TaK)Ke WHOT/Ia MOSBIISIIOTCS Ipyrue, kornaa Mepkypuit 6imm3ko k CoHIy BBOJIUT
cBou 1ukibl, Jlyna m FOnutep ToXe AEMOHCTPUPYIOT HAJIWYUE TOPCHOHHOTO TMOJs, OJHAKO,
uccaenopanre CoJHIIA TEXHOJIOTHYECKH SIBJIICTCS CaMbIM IPOCTHIM. Pa3mereHne OyTBUIOYKH C
BOJION C yJalieHHOW MH(pOpMaIMe Ha COTHIIE HE MPUBEIET K TOMY, UTO OHa HabepeT uHpopmMaIuio
or ConHia, CcKOpee OT CETKH JI030MCKaTeNbCcTBA. HeoOXoauMo TpPHMEHEHHE YCKOPEHHS
TOPCHOHHOTO MMOJsA. OTXOAs OT rOMEONaTHYeCcKOro mperapara ¢ AUana3oHOM H3JyU4eHHUS TpeX
METpPOB, U pa3Melasi Ha KOHIIE aKcelieparopa o0pasel] B KOHTAKTE C JaJI0HbIO, MbI MOTJIA B YMCTOM
OT TOPCHOHHOT'O TyMaHa MPOCTPAHCTBE MEJICHTOBaTh, TJIe HAXOIUTCS ATOT MperapaT Ha pacCTOSHUN
1o 30 m. Hampasisist 3TOT akcenepaTop yepe3 3emiito no HampasiieHuto k CeBepnoir Kopee mocie
npoOHoro sijaepHoro B3peiBa 12 deBpans 2013 r., mbi HaOmomanu B ['maHbCke B TEYCHHUH
HECKOJIbKUX JIHEH YyMEHBIIEHHWE J0 YPOBHS (OHA TOPCHOHHOIO TIOJsI, XapaKTepHOTO MJis
HMCTOYHUKOB PaJMOAKTUBHOTO M3IydeHus (rpaduk puc. 8). B mepBbiil 1eHb MBI TaKXKe HAOIIOAaTN
yBeJIMUEHUE B cperHeM Ha 27% nuana3oHa 12 uccieayeMbIX OMEONAaTHUYECKUX JIEKaPCTBEHHBIX
npenaparos.
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Puc. 8. I'papuk TOpcHOHHOTO M0J1s1, BO3HUKAIOIIEro co cTopoHbl CeBepHoii Kopeu nocsie npo6Horo siiepHoro
B3pbiBa B eBpasie 2013 r. Ha ocu x 0603Ha4eHO0 BpeMs OT B3pbIBa [1HHU], HAa ocH y — Anana3oH uzaydenus KS
BO/IbI, MO/IBEPraoieiics JeiicTBHIO, HAMPABJIEHHOMY HA HCTOYHHK aKcejiepaTopa.

OaHuUM M3 caMbIX LEHHBIX NPUMEHEHUH akcelepaTopa TOPCHOHHOTO MOJIA SIBISETCA €ro
HCIIOJIB30BAHHUC IJId MOTCHIMPOBAHUA U KOITMPOBAHUS IOMCOIIATUICCKUX JICKAPCTB. B stom cjiydae
MBI HUCIIOJIB3YEM aKcCeJIeparop B MarHUTHOM IIOJI€, NMPUMEPHO BS pa3 MPEBBILIAIOIIEM 3€MHOE,
YTOOBI CACIaThb HE3aBUCUMBIM KOIMMUPOBAHHUE, MHOI'O pa3 IMOBTOPACMOC BO BPEMA NOTCHUUPOBAHUA
OT HaIpaBJICHUS Pa3MEIIEHUs YCTPOMCTBA ISl OTEHIIMPOBAHMS C TOUKHU 3PEHUS] MAarHUTHOTO TOJIS
3emmmn. Dotorpadusi ycTpoilcTBa mpencTaBiieHa Ha puc. 9. B 3HaUMTENBHON Mepe yCTpPOMCTBO
OBLIO MPOU3BEACHO U3 MAaTEPHUATIOB HA OCHOBE APEBECUHBI, TAK KAaK METAJUIBI M IIACTMACCHI BHOCST
COOCTBEHHOE TOPCHOHHOE T0JIE, J0KA3aTENLCTBOM UETO SIBJISETCS BOZMOXKHOCTh UX MCIOIb30BaHUS
B KauecTBe 00pa3IoB.
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Puc. 9. ®otorpadus ycrpoiicTBa 1Jisi NOTEHIMPOBAHUSA FOMEONATHYECKHUX JIEKAPCTB.

Jis  xonmMpoBaHMS TOMEONATUYECKUX JIEKAPCTB Mbl MCIOJNb3YEM BpeEMs JI€HCTBUSA
akcenepatopa 0,25 c. JIis npousBoACTBA MEPBUYHON HACTONKU U3, MPEANONOKHUM, | T MepBUUHOI
cyOcranumu, Bpemsi B mpenenax 0,5 - 2 ¢, Takum 00pa3oMm, 4TOOBI MbI MOJYYWIIU JUAIA30H
cHenu(puIecKoro 1nBera OT OOIYYeHHON OYTBUIOUKH C pa30aBIEHHOM CIHPTOM Okojo 1,2 m. Jlns
MIOTEHLIMPOBAHMSI Mbl HCIIOJNb3YEM SIBICHHUE IOBBIIIEHUs WM NoHMkeHus Kareropuu Ha 1 mpu
JIBUKCHUHM HOCHUTENS TOMEONaTH4ecKoW HH(OpManuu, MNEepHeHAUKYISIPHOM My4YKy, HECylIemMy
nHpopManHio. YBeIWYeHHe mepenadn WHpopMamuu mpu 0osiee BBICOKOM CKOPOCTH HOCHUTENS
KOMITEHCUpYETCsI 60jee KOPOTKUM BpeMeHeM NpedbiBaHus B myuke. C TeXHUYECKON TOUKH 3pEHUS
(BpawlaTenbHOE JBUKEHHE) MEPEMEIIAETCS OJJHOBPEMEHHO HOCUTEIb, COAEp AU HH(POPMAILIHUIO,
a Tak)Ke HOCHUTEIb, IPUHUMAIOIINKA MHGOPMAIUIO, B COOTBETCTBUH C Ye€M OYEpEIHbIC MMOTYUCHHbBIE
noteHIH cocTaBisitoT +2 Kareropuu. Ilocne nepenaun nHpOpMauy u3 HOCUTENS OHA YIAISIETCS
4yepe3 YMEHBIIEHHE MarHUTHOTO IOJIS, MPOUCXOSIIET0 OT 3eMIIM, A0 BEITUYMHBI, MPU KOTOPOM
nHpOpMAaIHS UCUE3ALT, @ ITOT HOCUTEIh MOXKET CTaTh MOJy4areseM HH(POpPMaIUN U3 0YEPEaHOTO
MOTeHLIMpOBaHus. BpaleHne py4koil BbI3bIBa€T MOTEHIIMPOBaHUE. MUHYyTa BpallleHUs — U UMEEM
noteniuto  C200. [Ipu sToM HYXHO clneauTh 3a cueTdyukoM. HeoOxoammoe moOaBnenue +1
Kareropun nomyyaercst myTeM NMOMELIEHUS OJHON MaTpUllbl HA POTOPE U BTOPOM B HEIBMUKMMOU
MO3UIMH, UCTIOIb3YEMOHN ISl KOMUpOoBaHUs. BakHOW 0COOEHHOCTBIO 3TOTO THUIA KOMHMPOBAHUS U
MOTEHIMPOBaHUs sBJsieTCs (akT mepenadd WH(GoOpMaMKU 4yepe3 CBOOOJHOE MPOCTPAHCTBO, a HE
yepes, HalpuMep, MeIHbIe IPOBo/Ia, Oaroapst Y4eMy He BHOCUTCS TOTIOJTHUTENbHAS WH(OpMaLIKS.
CooTtBercTBYIOIIEE YNOTpeOIeHHEe MOJOOPAaHHOTO HOCUTENS BO BpEeMsl MOTEHIMPOBAHUS JIEIaeT
BO3MOXXHBIM IOJIyY€HUE KOHBEPIeHIUMHU JAMAMAa30HOB MOJy4YaeMbIX TOMEONATUYECKUX MpPEenapaTosB,
C  JEMOHCTPUPYIOIIMM  HEIMHEWHOE  BO3PACTAaHME  JAMANA30HOB  PSIOM  JIEKApCTB, C
YBEJIMUMBAIOIIEHCS OTEHLIMEN M3BECTHBIX (PUPM-TIPOM3BOJUTENEH TOMEONATUYECKUX JIEKAPCTB, C
TouHOCThIO cBhIlIe 30% B nuanasone notenuuu C1-C200.

B xozme paboTel mosBUJIACh Te€Ma yCTpaHEHMs] roMeonaruyeckoil mHpopmaruu. O6 3Tom
numer Cupun Cmur [10]: ,,UT0o0BI ycTpaHUTh HHPOPMALIHIO TOMEONIaTHUECKOT0 JIEKapCTBa, HY>KHO
BJIOKHUTH €T0 B CTATBHYIO KOPOOKY M3-TIOJT TIeYeHbs . DTOT (aKT HE MOHUMAIOT MHOTHE TOMEOTIATHI,
MOXeT ObITb, MoToMy, uTto Cupun Cmur Oomblle HM3BECTEH B cdepe paauOHHKH, HEXENIU
roMeonaruu. M3 Haiell mpakTHKHU CIIEIYeT, YTO JOCTATOUYHO 3aKPhITh TOMEONAaTHUECKOE JIEKapCTBO
HEHAJ0JIr0 B XOJOJWIBHHUKE, HECMOTPS Ha TO, YTO MAarHUTHOE IOJIE TaM HE COBCEM HYJIEBOE,
YUUTBHIBas MarHUTHO-IUIACTUKOBOE YIUIOTHEHHE. {151 ycTpaHeHUs (paHTOMOB CO CTOJIOB U CTEH B
nabopaTopud MBI HUCHOJB3yeM IIEPEHOCHOE YCTPOMCTBO, (opMupyroliee MarHuTHOE TOJe,
KOMITCHCHPYIOIIIee BPpEMEHHO MarHUTHOE 1oJie 3eMiu B 00bEMe okodo 0,1 M.

[TosiBnsieTcs Takxke nmpoOieMa, Kak BOAa WIH JIPYrue XUMUYECKUE COSTUHEHNUS 3alIOMUHAIOT
uHpopmanuto. Hama runoresa mpoucxoauT u3 skcrepuMmenta c¢ 6ombmmmu (40 cm x 40 cm)
MEIHBIMU IIJIMTAMM 0] HANPsSKEHUEM, peryiaupyemMoM B auanasone 1o 300 B. Beenennstii Mexny
IUIUTAaMU Y3KUH MYyYOK TOPCHOHHOTO MOJSI OT FOMEONAaTHYeCKOro Iperapara IMpH YBEIHMYEHUU
HanpsDKeHUs OTKJIOHsUICA Bce Oosblue, naxke 1o 360° u Beime. B cinywae ynepkaHus B TeUeHHE
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HECKOJIbKUX MHUHYT OTKJIOHEHUS IO KpPyry, HeMHOTO Ooisbmie 360°, Kora 3TOT My4YOK MOmajai C
BO3BpPATOM Ha Ipcrapar, Auala3oH Ipcrapara 6]:1.]1 HU3MCHCH, YBCIIMIUBAsACh HpI/IGJII/BI/ITeJIbHO B IBa
pa3za. Korja Mbl yBHIUM, 4TO XUMUYECKHUE CBSI3U B BOJIE OUYEHb CHIIBHO TOJISIPU30BaHbI, MOXKHO cebe
MPEJICTaBUTh, YTO YAaCTUYKH 3(UPa/TOPCHOHHOE Toje OyayT CKPYYMBATHCS Ha COCIUHEHHSIX
aTOMOB, OTJIMYAIOLIUXCS 10 YACTUYHOW Harpys3ke, U J0JTr0 KPYKUTh BOKPYI XUMHUYECKUX CBSI3EH.
Kpemuesem, umeronuii 6oriee, 4yeM BOJa, MOJIIPU3OBAHHBIC CBSI3M, TAKXKE CHIIBHEE CBS3BIBACT
roMeonarnyeckyro nadopmanuo. OHa Obula ycTpaHeHa MpHu O6osee HU3KOH WHIYKIIMH MarHUTHOTO
110JIs1, YEM BOJA.

OtcyTcTBHE NepeIayn JHEPruu

[Ipenpinymuii HalI SKCIIEPUMEHT O Mepeaaye Wi Hemepeaaye SHEPruu uepe3 TOPCHOHHOE
MoJjie yKa3biBaJl Obl Ha BTOPYIO OMIHMIO. B TO Bpems, Kak 3JEKTPOHBI, YCKOpsieMble pa3sHHUIIECH

MNOTEHIMAJIOB B OCLMJUIOrpadUuecKor jamie, MOAJIeKAT 3aBUCUMOCTH V ~ Ju , Toe v —
IOJTy4eHHasi CKOpOocTh 4acTul, a U — mpuMeHuMas K 3JeKTpoJaM pasHHIa MOTEHLHAIOB, TO O
OTHOIIIEHUIO K aKCEJIIepaTopy TOPCUOHHOTO MOJISI Mbl UMEET 3aBUCUMOCTh V ~ U. Bo3Hukarommii B
IIEPBOM Clly4yae 3JIeMEHT IPOMCXOIUT U3 oOpa3ia Ha sHepruto E = mv?/2, rae NOJIy4EeHHasl SHEPIus
ymeHbmaer 3¢dexkr npubaBieHUsT CKOPOCTH, YTO HE IMPOUCXOAWUT B HamieM ciy4ae. TouHee,
OIpeNIeICHHbIE HaMM  SKCHEPUMEHTAJIbHO NPUOIU3UTENbHBIH o0paszel i —akceleparopa
TOPCHUOHHOTO TIOJISI BBITILSIIUT CIEIYIOIIUM 00pa3oMm:

vivg = yOBU
rjae:
V — TIoJTydeHHasi CKOPOCTh YacTHII 3()UPa/TOPCHOHHOTO OIS Ha BBIXOJIE YCKOPHUTEIIS,
Vo - CKOPOCTb YacTHII 3(hUpa/TOPCUOHHOTO MO Ha BXOJI€ YCKOPHUTEs,
Y — IOCTOSIHHAS, CBsI3aHHAsI C KOHCTPYKIIUEH aKcelepaTopa,
@ — o01as KOHIIEHTpAIUS TOTOKA EPBUYHBIX TOPCHOHHBIX MOJIEH, MOCTYMAOIIUX U3BHE,
B — oceBas MHIyKIIMSI MATHUTHOTO TIOJIsI, B KOTOPOM HAXOAMUTCS aKcenepaTop,
U — HanpsbkeHHe MUTaHus aKcenepaTopa.

B stom cnydae BMmecTto 0osee TPYIHOTO HEMOCPEICTBEHHOIO OIPENEIeHHUs] CKOPOCTH
TOPCUOHHOTO TIOJSl HCHOJB3YETCsl TpeJBapUTENbHO ONpeleNeHHas s BOJbl JIMHEHHas
3aBUCHUMOCTh MEXy BOJIHOBOM JUJIMHOM TOPCHOHHOIO MOJsI, BBIAEISEMOTO W3 aKceleparopa, H
MOJyYEHHBIM JMANa30HOM HM3JIy4YeHUs OT oOdydeHHOM OyTbulouku ¢ Bojoi. OOmydeHHas Boja
ObLTa JUIsl HAC OTPaXEHHUEM CKOPOCTH TOPCHOHHOrO moiisd. Bonpoc Henmepenauu sHepruu Tpedyer,
OJTHAKO, MPOBEAEHUS JPYTUX 3KCIEPHUMEHTOB, B KOTOPBHIX Obula ObI MCKIIIOUEHA BO3MOYKHOCTH
JOTIOJTHUTEIBHOTO YCKOPEHHSI ITydKa 4epe3 MOISIPU30BAHHbBIE YaCTHUIIBI, KOTOPBIE BHOCSATCS CAMUM
IIyYKOM, U TEOPETHUECKU MOTYT BIHMATh HA XapaKTep BhIIIEyKa3aHHOH 3aBUCHMOCTH.

Kpartko npoaeMoHCTpUpOBaHHBIE HAMU SKCIIEPUMEHTHI MTOKA3bIBAIOT €IMHCTBO HECKOJIBKUX
chep, KOTOpble OOBIYHO PACCMATPHUBAIOTCA OTIECJIBHO: TE€HEpaTOPOB TOPCHOHHBIX IOJIEH,
JI0O30MCKATENbCTBA, AaCTPOJIOTMM, TOMEONATHHM, 4Yakp 4YeJOBeKa, BPEAHOr0  BO3AEHUCTBUSA
JIEKTPOMArHuTHBIX Toned. Hamell nenpro 31ech ObUIO BHEApeHHE OONbLIEro MOpsiiKa B
YKa3aHHBIX OTpacisix, U OJHOBPEMEHHO IOOILIPEHHE K PACIIMPEHHUIO HCCIIE0BATEIbCKOTO MO
JIPYTUMH aBTOPaMH.
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CORPUSCULAR-WAVE PROPERTIES OF TORSION FIELDS - THE RESULTS OF
OUR EXPERIMENTS

Diana Wojtkowiak®, Elzbieta Malarczyk, Kazimierz Raduszkiewicz?, Miroslawa
Skorkowska, Marian Wojtkowiak, Andrzej Frydrychowski'

POLAND
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and Institute of Maritime and Tropical Medicine, Medical University of Gdansk, Tuwima 15, 80-
211 Gdansk, Poland
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Diana Wojtkowiak: science@adr.com.pl

Work is an overview of our experimental work, showing a wide range of properties of torsion fields, more
complex than those of the electromagnetic fields. Displaying incessant whirling and changing forms of torsion fields,
which behave as indestructible particles. Particular attention is focused on the phenomena that make possible
acceleration, shielding and removal of torsion field adsorbed in materials. A new method of potentiating homeopathic
medicines is described. The unity of torsion fields that exist in such areas or matters as generators of torsion fields,
dowsing, astrology, homeopathy, human chakra and adverse effects of electromagnetic fields are demonstrated.
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OBHAPYXXEHHBIE 5OOEKTBI MFHTEHCUBHOI'O HESJIEKTPOMAI'HUTHOI'O
BO3AENCTBUA HA CJIVHAUHBIU ITPOLIECC PAJIMOAKTHUBHOI'O PACITAZTA

A.B. Kapapaiikuu
JlaGopaTopust HedJIeKTpoMarHuTHOU kubepueTuku «BEI'A»

karavaykin@mail.ru

B nokmame mpencraBineHsl OOIIMe IMPUHLMIBL HCIIOJB30BAHHMSA CIyYaWHBIX MPOLECCOB I PETHCTPALMH
HEICKTPOMarHUTHOTO BO3ACHCTBHA. B KkadecTBe pelleNTOPOB HEIEKTPOMATHUTHOTO BO3JICHCTBHUS HCIIOIB30BANIUChH
pas3IHMYHBIE HJICKTPOTEXHHYECKHE CHCTEMBI, PETHCTPUPYIONME Ipolecc paaunoakTuBHoro pacmaga (PP). Beum
oOHapyxeHBl 3¢ ¢dexTsl Bo3meiicTBus HednmekTpomarHuTHOTO TeHepatopa «HI'K-BET'A» na mpomecc PP. B pabote
HpeNCTaBICHBI PE3yJIbTAThl OOHAPYKEHHS HHPOPMALIMOHHBIX CBOHCTB JICKTPUIECKOTO TOKA.

HesnextpomarautHas KubepHeTHKa pacCMaTPUBAET HEAIEKTPOMArHUTHBIE B3aMMOACHCTBHS
KaKk HMH(POPMALlMOHHbIE, YTO TIO3BOJISIET MNPUMEHATh B OKCHEPUMEHTAIbHON MPAaKTUKE MX
PEruCTPUPOBAHUS PAa3HOOOpaA3HbIE CIyyallHbIE IPOLIECCHl Yepe3 OOHAapy)KEHHWE H3MEHEHUH HX
BEPOATHOCTHBIX XAPAaKTEPUCTHK C NPUMEHEHUEM METOJOB CTAaTUCTHMYECKOIO AaHAIW3a JIaHHBIX.
CriocoOHOCTh Cy4ailHBIX MpOLIECCOB OOHApYXUBaTh OKa3blBa€Mble HAa HHUX BO3JEHCTBUS
HERJICKTPOMArHUTHOM MpPUPOJBl M IMO3BOJSET XapaKTepU30BaTh MX Kak HHPOpMaluoHHbIE. B
Halei 1adopaTopuy MPHUMEHSIOTCS Ui JaHHBIX LEJNed CIeXyIolie CIydailHble MpPOIEeCcChl —
IEHEepaTopbl  XAOTHYECKUX  JJIeKTpUuYeckux  umnyiabcoB  (1/f  mym) wu  pasznuuHble
NEKTPOTEXHUYECKUE CXEMBbI, peructpupymomue mnpouecc PP Ha ocHoBe pa3HOOOpa3HbBIX
CYETYMKOB: OT ['elirepa 10 MoJIynpoOBOJHUKOBBIX YCTPOUCTB [1].

Hcnonp3oBanue ciydaiiHoro npouecca PP nns oOHapyXeHHs HE3NEKTPOMAarHUTHBIX
B3aUMOJICHCTBUI CBOAUTCS K PETUCTPALMM BPEMEHHOT'O psla COOBITHHA — MPOMEKYTKOB BPEMEHHU
Habopa CTPOro 3aJaHHOTO YHUCIA PETUCTPUPYEMBIX pPAIMOAKTHUBHBIX YacTHIL. B cBOIO ouepens,
JAJIbHEHIIEE MaTeMaTHYeCKOE MCCICNOBAHUE WM3MEHEHM BEpPOSTHOCTHBIX XapaKTEPUCTHK
MOJIYUEHHBIX ~ BPEMEHHBIX  PsSJI0B  IO3BOJSIET  OOHApy)KHMBAaTh  HalU4YM€  BO3JAEUCTBUI
HEJJICKTPOMAarHUTHOM IPUPOJIBI, OKa3bIBAEMBIX Ha Ipoluecc. Llenpro MeTona ABIseTCs perucTpanus
M3MEHEHUs JUCIIEPCUU KOHTPOIUPYEMOTO IapameTpa.

HeanektpomaruutHoe wuHpopmainmonnoe Bozaeiicteue (HMB) wumeer nBa 3Haka
BO3MOXKHOT'O BJIMSHHS Ha UCHOJb3yeMble perenTopbl. CTpyKTypHUpYIOIllee IPOCTPAHCTBO BHEIIHEE
HUB, o0ycnoBieHHOE pOCTOM B JaHHOW 00JacTH NPOCTPaHCTBA HEINEKTPOMArHUTHOU
nnpopmanuu (HU), npuBoIuT K CHUKEHMIO JAMUCIEPCUM KOHTPOJIHPYEMOIO CHUTHAJIa PELenTopa.
HaoGopoT, OTTOK W3 MHpPOCTpaHCTBA, B CHUJIY OINpPENEICHHBIX NPUYMUH, HEIEKTPOMArHUTHON
MH(OPMALIMOHHON COCTaBIIAIONIEH (IeCTpYKTypUpyolee poctpancTBo BHentHee HVB) npuBoaut
K pOCTY JUCIIEPCUU KOHTPOJIUPYEMOIO IapaMeTpa peLeNTOPHON CUCTEMBI.

Ha pucynkax 1, 2 nokazansl npumeps! nogo0HbIx HB 00oux 3HakoB. Pucynok 1 HarmsgHo
J€MOHCTPHUPYET PE3yNbTaThl SKCIIEPUMEHTA B HEOOPAaOOTAaHHOM MaTeMaTHYECKUM armapaTtoM BUJE,
KaK pErucTpUPYEMBI CUrHaAN. BUIHO, 4TO MEXAYy BEPTHUKAIbHBIMU JIMHUSMH, COOTBETCTBYIOIIMMHU
Havany u koHy HMB, ectb HekoTOpoe cHMXKeHHe pa30poca JaHHBIX WIM CHHXKEHHE TUCIIEPCUU
perucTpupyemMoro curtaiga. PuCyHok 2 mpeacTaBisieT co00i dKCIIEPUMEHT, TPOTUBOIIOIOKHBIHN 110
3HaKy BozneiictBusa npeasiaymemy HUB. OGpamnaer Ha cebs BHUMaHHME yBeIMuUeHHE pa3dpoca
JAHHBIX TIOJl ECTPYKTYPUPYIOIIMM HEIICKTPOMArHUTHBIM Bo3jeiicTBueM. HMB Obuti BBI3BaHBI
pa3paboTaHHbIM B Hatel jaboparopun ycrpoiictBoM «HI'K-BET Ay.
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Puc. 1. PerucTpupyemblii CHTHAJI, IPEeACTABJIAIOINA c000ii BpeMeHHOI ps/l cOOBITHII - IPOMEKYTKOB BpeMeHH
Ha0opa peHeNnTOPHOIl CHCTEMOH CTPOro 3aJaHHOI0 YMCJIa PerucTPUPYEMBIX PaAMOAKTHBHBIX YACTHUIL
paguoMerpoM Ha ocHoBe cuerynka CHU8B-1. B kavecTBe MONMOTHUTENBHOTO0 HCTOYHMKA PAIHMOAKTHBHOIO
H3J1y4eHHs1 MCII0/Ib30BAJIC MUHEPAJ KPacHbIil rpaHuT. ['opu3oHTalbHast och rpadguka cOOTBETCTBYET HOMEpY
U3MepeHusl B0Jb BpeMeHHOro psiza. BeprukaabHbiMu JuHUsIMU oTMedeH yuyacTok HUB ycrpoiictBa «HI'K-
BET'A».
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Puc. 2. Perucrpupyemblii CMrHaJ1, NPeCTABJISAIOIINIA c000il BpeMeHHOH psii COOBITHI - POMEKYTKOB BpeMeHH
Ha0opa peHenTOpPHO CHCTEMOH CTPOro 3aJaHHOI0 YMCJIa PErHCTPUPYEMbIX PaJAHOAKTHBHBIX YACTHI
paauomerpoM Ha ocHoBe cyerunka CHU8B-1. B kadecTBe J0NOJTHMTEJBHOI0O HCTOYHHUKA PAIUOAKTHBHOIO
H3JIy4YeHHMs] MCI0JIb30BaJIcsl MUHepaa KPacHbIid rpaHuT. 'opu3oHTaAIBLHAS OCh rpaduKa COOTBETCTBYET HOMEPY
HU3MepeHusl BI0/1b BPEeMEHHOI0 psifa. BeprukaabHbiMu JUHUSIMH oTMedeH yuyacTok HUB ycrpoiictBa «HI'K-
BET A».

Taxum o6pa30M, BBIIIC ITOKa3daHa MPUHIUIIHAJIBHAd BO3MOXHOCTb HEIJICKTPOMArHUTHOT'O
BJIMAHHA HC TOJIBKO HAa UHTCHCUBHOCTD MTPOLIECCOB, HO U HA CTCIICHb UX CJ'Iy‘-IElfIHOCTPI.
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Puc. 3. Perucrpupyemblii CMrHaJ1, peJcTABJISAIOIIMI c000i BpeMeHHOH psAA cOObITHIl - MPOMEKYTKOB BpeMeHH
Ha0opa peleNnTOPHON CHCTeMOii CTPOro 3aJaHHOI0 YHCJAa PerucTpUpPyeMbIX PaJAHMOAKTHBHBIX YaCTHI
paauomMerpoM Ha ocHoBe JBYX cyerTunkoB CTC-6, u3MepeHusi BBINOJHSUINCH OTHOCHTEeIbHO (oHa 0Oe3
JOMOJHUTEIbHOI0 MCTOYHMKA PaAHOAKTMBHOrO H3iay4yeHusi. 'opu3oHTanbHasi ock rpaguka coOTBETCTBYeT
HOMepY M3MepeHMsl BJ0JIb BpeMEHHOro psina. BeprukajabHbiMHu JTHHMSIME oTMeudeH yyacTok HUB ycrpoiicTBa
«HIT'K-BEI'A».
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Puc. 4. Cxopocth cuéra penenTOpHON CHCTEMbI MJIM YHCJIO PEerHCTPHPOBAHHBIX PAJUOAKTHBHBIX YACTHI B
CeKyHJy paJuoMeTPOM Ha ocHOBe ABYX c4eT4MKOB CTC-6, n3mepeHns BbINOJTHAINCH OTHOCHTEJIBHO (poHa Oe3
JOMOJHHUTEIbHOT0 HCTOYHUKA PAAHOAKTHBHOIO U3JyYeHUs. BepTUKaJbHBIMHU JUHUAMH 0TMe4veH yuyactok HUB
yerpoiictBa «KHI'K-BET'A».

Crenyer mpeanonoXkuTh, YTOo yBenuueHue mHTeHcuBHocTu HVIB Ha nansbli crmyuyaliHbIN
mporecc OOHAPYKUT COOTBETCTBYIOIIEE WM3MEHEHHE IapaMeTpa IUCIEPCHH KOHTPOIUPYEMOTO
rnapaMmerpa. B ciiydae ¢ yCHJIEGHMEM HMHTEHCHUBHOCTH H3JIyyeHUs B npoctpaHctBo HU cienyer
OXHJaTh emié 0oJjiee 3HAYUTEITHPHOTO CHIDKEHUS JUCTIEPCHH KOHTPOJIHMPYEMOTO IMapamMeTrpa, a Mmpu
pocTe HHTEHCUBHOCTH JecTpykTypupytoiero HUB, Hao6opot, Bo3pactanue nucnepcuu. Tak, mpu
pOCTE HMHTEHCHUBHOCTH CTpPyKTypupyromero npocrpanctso HWB perucrpupyembie HHTEpBaIbI
BpeMeHH (Habopa CHCTEMOW CTpOTrO 3aJaHHOTO 4YHCIA PATUOAKTHUBHBIX YACTHII) JOJKHBI
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CTPEMHUTBCS K HEKOTOPOM KOHCTaHTe. B CcBOW ouepenb, YCUJIEHUE HWHTEHCHUBHOCTHU
JIeCTpYKTypupytomiero mnpocrpanctBo HUB 1nomkHO TpHBOAWUTE K YBEIMUEHUIO pazbpoca
JUINTEJIBHOCTEN BBINICHA3BAHHBIX BPEMEHHBIX MHTEPBAJIOB, B 3TOM CIIy4ae 3TO MOXKET O3HA4aTh
BO3MOYKHOCTh OOHAapy)XEHHsI B XOJ€ HKCIHEPUMEHTa Ha KaKOM-TO BPEMEHHOM HHTEpBajle Kak
sddekTa TMONHOrO NpeKpalleHus paAUOaKTUBHOTO pacrajga, TaK M PEe3KHe BCIUIECKH
PaavOaKTUBHOCTH. ..

Ha pucynkax 3 u 4 npexacraBieHbl pe3yibTarbl skcnepuMenta HMB uHTEHCHBHOCTHIO,
0oJiee yeM Ha TOPSAOK MPEBOCXOsIMIeH BhImie onrcanubie. Y crpoiictBo «HI'K-BEI'A» ¢ 3ananHOU
MHTEHCUBHOCTBIO TOTJIONIAN0 U3 MPOCTPAHCTBEHHON ob6mactu skcnepumenta HU. B ycmoBusix
dboHa WIM TPU OTCYTCTBUU HEAIIEKTPOMATHUTHOTO BHEIIHEro BO3JCHCTBUS, KaK BHIHO W3
MPEJCTaBICHHbIX HAa PUCYHKaX MIaHHBIX, JUINTEIHOCTh Ha0Opa CHCTEMOW 3aJaHHOIO YHuCIia
paJMOaKTUBHBIX YacTHI] cocTaBiisuia okosio 20 cekynHa. B 1o xe Bpemsi, HUB BbI3Bano poct
uHTepBana Habopa mourtu a0 11 MunyT!

B stoM skcnepumente Obuto okazaHo aBa HIMB, Bropoe ropasmno mMeHee MHTEHCHBHOE.
Heo6xonuMo oOpaTuTh BHHUMaHue, 4To B obOomx ciydasx HUB »Toro skcmepumeHTa pocT
JIUCTIEPCUU WKW pa3dpoc MONYYEHHBIX H3MEPEHHH JOCTUTHYT TOJBKO 3a CYET YBEITUYEHUS
BPEMEHHBIX HHTEPBAJIOB, B TO K€ BPEMs IMOJHOCTHIO OTCYTCTBYET AHAJIOIMYHOE PpacCIIMpEHUe
rpaduka B CTOPOHY COKpAIleHUsI KOHTPOJIUPYEMOTO HapaMeTpa.

[TomoOHast kapTWHA CBHJIETEIBCTBYET O TOM, 4To morjiomaromee HUM Bo3pelicTBue
ycrpoiictBa «HI'K-BEI'A» npuBoauio Kk pocTy IUCIEPCUU PETUCTPUPYEMOrO MapaMeTpa TOJIBKO
3a CcYeT YyBEJIWYeHHs] pa3dpoca JaHHBIX CO CHMJKEHHEM pauoakTUBHOCTH. OXuaaeMoro
yBEJIMYEHUS JUCTIepcHd B 000MX HANpaBlEHUSX HE oOHapyxkuBaerca. B uém nmpuunna momioO6HOro
aBieHusA?  BoO3MOXHONM  NpUYMHOW  SBISETCS  OTCYTCTBUE B JAHHOM  OKCIIEPUMEHTE
JOTIOJTHUTEIBHOTO HCTOYHHMKA PAJUOAKTUBHOIO M3JIYyYEHHUs, BO3ACHCTBUE PErUCTPUPOBAIOCH
OTHOCHUTENIHO OOIIEr0 paguoakTUBHOrO (oHa. OT MoAgoOHOro pa3yMHOro Ha NEPBBIA B3IV
OOBSICHEHUS] TMPUILIOCh OTKa3zaThcsa. J(OCTaTOYHO MpoaHATM3UPOBATh paHEE MPEICTaBICHHBIN
JKCIIEpUMEHT Ha pucyHKe 2. UtoOsl noHsATh xapakrep HMB B 3TOM 3KkcnepumeHTe, paccMOTpUM
PHUCYHOK 5, mpeicTaBisonuii co0oil rpaduk CKOpOCTH cueTa JaHHOTO dKcrepuMeHnTa. Ha Hem mbl
OOHApYKUM aHAJIOTHMYHYIO KapTHHY, IIPH KOTOPOW POCT IUCHEPCHH PETUCTPUPYEMOTO IapameTpa
TaKXe JIOCTUTHYT 3a CUET CMEILEeHHs pa30poca TaHHBIX B CTOPOHY COKpPALIEHUs paJiiOaKTUBHOCTH,
a BO3/I€HCTBHE OKA3bIBAIOCh HA UCTOYHHK, B KAYECTBE KOTOPOI'O MCIOJIB30BAJICSI MUHEPA KPACHBIH
rpanut. CrenoBaTenbHO, OOHapyXHBaeMas KapTHHa poOCTa JMCIEPCUU  PETUCTPUPYEMOTO
rmapaMeTpa IpU BO3JACWCTBMU Ha IMPOLECC PAJAMOAKTHUBHOIO pacnaga mnoriomarmero HUB
3akioyaercss B UHOM? IloaydyuTs OTBET Ha 3TOT BONPOC OKa3aJloch BO3MOXHBIM Onaronapsi 6osee
3HAYUTENIIbHOMY yBelnYeHuto uHTeHcuBHOCTH HUB. PucyHok 6 aemMOHCTpHpyeT SKCIEpPUMEHT,
nHteHcuBHOcTh HMB koToporo Ha Tpu mnopsiaka BbIIIE NPEABIAYHIETO. IJTO AEHCTBUTEIBHO
YyJIOBUIIHOE 10 MHTEHCUBHOCTU JlecTpyKTypupytouee HB npuseno k yBenndeHHio AUCIIEPCUU
perucTpupyeMoro napamerpa B o0oux HampasieHusx. O0paiiaer Ha ce0s BHUMaHKE, IOMUMO YK€
3HAKOMOTO HaM [0 NPEIbIIyIIUM HpPEICTaBICHHBIM 3KcCIepuMeHTaM 3(QeKxTa CHUKEHUs
PaaMoOaKTUBHOCTH, HalM4yue Ha TrpaduKe 3HAYUTEIbHBIX BCIUIECKOB paJMOAKTHBHOCTH,
JOCTUTABIIKX /10 MOJIYTOpa THICAY UMITYJIbCOB B CEKYHAY!
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Puc. 5. CxopocTh cuyéTa penenTOpHOii cHcTeMbl MJIM YHCJIO0 PEerHCTPHMPOBAHHBIX PAJHOAKTHBHBIX YaCTHI B

CeKYHIy paauoMeTpoM Ha ocHoBe cYertunka CH8b-1. B kadecTBe [ONOJHHTEJLHOI0 MCTOYHHKA
PAIMOAKTHBHOIO W3JIy4eHUs] MCHIOJb30BaJici MHHepaa KpacHblii rpaHut. Iopu3oHTanbHas ock rpadmkxa
COOTBETCTBYeT HOMepYy M3MepeHHsI BAOJb BPeMEHHOro psifa. BepTHKAaNbHBIMHU JHHHUAMH OTMeYeH YYACTOK
HMUB ycrpoiictBa « HI'K-BET'A».
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Puc. 6. CxopocTb c4éTa peuenTOpPHON CHCTEMbl WJIM YHMCJI0 PEerHCTPUPOBAHHBIX PAIMOAKTHUBHBIX YaCTHL B
CeKyYHIy paauoMeTpoM Ha ocHoBe cyerunka CH8b-1. B kavecTBe [OMOJHHUTEJLHOT0 MCTOYHHKA
PaIMOAKTHBHOIO M3JIy4YeHHUs MCMO0JIb30BAJICSl MUHEPAJ KPacHbIN rpaHuT. BepTukanbHBIMH JUHHUAMH OTMeYeH
yuacrok HUB ycrpoiictBa «<HI'K-BEI'A».

XapakrtepHoit ueproit HUB siBnsercs addekt nocneneiictBus uim, Kak €ro 4acto Ha3bIBalOT
CIEIUATIUCTRI B JaHHOW obnactu, (antomubii ddext. Ha pucynke 6 oOHapykWBaeMm IMOCIE
MPEKpaIleHUs] BO3JICHCTBUS TOJIHOE OTCYTCTBHE Cue€Ta PpEerucTpuUpyroule cucremsl, Oera-
paZMoaKTHUBHBIN pacnaja Ha HEKOTOPOM BPEMEHHOM NPOMEXYTKE OOHapyk eH He ObL!
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Puc. 7. lucnepcusi perucTpupyemMoro CUrHaJjia, onpeaejéHHasi Ha BbI0OOpKe 1mo 20-Tu 0JmxailluuM U3MepeHusIM
B/10JIb BCET0 BPEMEHHOI'0 Psia PerucTpanMM cOOBLITHIA, MPeACTABISIONINX c000ii HHTepBaIbl BpeMeHH Ha0opa
CTPOr0 33JaHHOT0 YMCJIA PAJUOAKTHBHBIX YaCTHI PaJHOMeTpoM Ha ocHoBe cyerynka CHU8B-1. B kauecTBe
JOMOJHHUTEIBHOI0 MCTOYHMKA PAJUOAKTHBHOIO M3JIyYeHHs MCIHOJIL30BAJICSI MHHEpPa]d KpAaCHbIi TI'paHUT.
BeprukanbHbIMHu THHUSAME 0TMedeH yuyacTok HUB ycrpoiicrea « HI'K-BEI'A».

Pucynok 7 Ttaxxke nemoHctpupyeT 3¢ddext mnocnenericteus HUB; pabora ycrpoiicTBa
«HI'K-BEI'A» B 1aHHOM »3KCIIEpUMEHTE KOpPEHHBIM 00pa3oM OTIMYajgach OT aHaJOTHYHBIX
JKCIIEPUMEHTOB, paccMaTpuBaeMbIX Bblie. B sTom cinyuae HW He BbIBoamiach 3a mpenessl
NEKTPUYECKOM cXeMbl BO30YXJeHus HeanekTpomarHutHoro reneparopa «HI'K-BE['A» B
mporecce ero paboThl, a aKKyMmyJaupoBajgach B Hed. Mcmonb3ys WHGOpMAIMOHHBIE CBOWCTBA
JIEKTPUUYECKOTO TOKA, 3TOI'0 MOXKHO JOOMTHCS, HApUMEp, MPUMEHSS PUHIUITHAIBHO pa3INYHbIe
HMCTOYHHUKHU dJeKkTpuyeckoro nutanus [2]. Kak pesynberar, mocne 3aBepuienus HUB pucynok 7
JEMOHCTPUPYET 3HAUYUTEIIBHOE CHWKEHHME IapameTpa AMCIEPCHM BBIXOJHOIO INapamMerpa. B stom
JKCIIepUMEHTe Tociie 3aBepuieHust padbotrel yctpoictBa «HI'K-BEI'A» u3menunacs sHTponus
OKpY’KaloIlero MmpocTpaHcTBa. Tabmuma 1 B CTaTUCTUYECKOM BHUJAE JIEMOHCTPUPYET IMOA00HOE
YTBEPKJICHHUE.

Ta6auna 1.
KonTposupyemslii napamerp YuacTku Bo3aeiicTBuA M (pOHA
perucTrpanmu cjay4aifHoro npouecca | ®ou Bausinue Iddext DoH
PaAHOaKTHBHOIO pacnajaa «HT'K-BET'A» | nocaeneiicTBust
CpenHee o y4acTky
3HaYeHue aucnepcuu 20-Tu 0,29 1,3 0,19 0,23

COCEeIHHX M3MepeHuil
3HayeHMe AUCHEePCHHU
Mo BCeM M3MepeHUsIM 0,3 1,3 0,19 0,22

CnenyeT mpuBecTH elle OJUH YyOenauTelnbHBI NpUMEp J0Ka3aTelbHOW 0a3bl HAIUYUS Y
AJIEKTPUUYECKOTO TOKa HH(OPMAIIMOHHBIX CBOMCTB. PHCYHOK 8 mpejacTaBiseT 3KCHEpUMEHT,
SIBJISTFOIIUICS TOJIHBIM aHAJIOTOM MPEIBIAYIIEr0 ¢ OJHOW Jinib pasHuieil, uto HMB Ha penenTtop
okaszbiBasioch He yctpoiictBom «HI'K-BEI'A», a akkymynaropHoi Oarapeeif, HCHOIb3yeMOM st
€ro IEKTPUYECKOr0 MUTaHUSI.
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Puc. 8. lucnepcusi perucTpupyemMoro CurHaJjia, onpeiejéHHasi Ha BbI0Oopke 1mo 20-Tu 0JmKail MM U3MepeHusIM

B/10JIb BCEr0 BPEMEHHOI'0 Psila perucTpauuu cOObITHI, NpeacTaBJIsAIOIIMX 000l MHTepBaJibl BpeMeHH Hadopa
CTPOro 3aJaHHOr0 YMCJIA PAAMOAKTHBHBIX YacTUIl paguomMerpoM Ha ocHoBe cueryuka CU8B-1. B xauecrBe
JAOMOJHHUTEIBHOT0 MCTOYHMKA PAJUOAKTHBHOIO M3JIy4YeHHs HCIIOJIb30BAJICH MHHEPAJl KPACHBIH TIPaHMT.
BeprukanbHbIMHu THHUSAME oTMedeH yuyacTok HUB ycrpoiicrea «HI'K-BET'A».

HeoOxonuMo cka3zarbh, 4TO CIIOCOOHOCTBIO OKasbpiBaTh HMB o0mamaer He TONBKO caM
aKTUBHBII 2JIEMEHT HealekTpomarHutHoro reeparopa «HI'K-BEI'A», HO u, npu onpeneseHHbIX
pexumMax ero paboThbl, BCS €ro ANIEKTPUUECKas IeNb, BKIIOYAs UCTOYHUK nuTaHus! OOBSCHUTH
110/J00HOE€ BO3MOKHO, TOJBKO JAOMYCTHB CIIOCOOHOCTBH 3JIEKTPUYECKOro Toka mnepeHocuts HMU.
HccnenoBanne Bo3HUKarOMmUX 3¢ ¢exkrtoB mHTeHCMBHOro HUB, mMOpoxmaeMbIX SIEKTPUYECKUM
HeanekTpoMarHuTHbIM reHeparopom «HI'K-BEI'A», Ha ciyuaiineiii npouecc PP, sBasercs onHum
W3 CBUJICTENIbCTB HAJMYMUS Y JEKTPUIECKOTO TOKA HOBBIX MH(DOPMAITMOHHBIX CBOMCTB. YUYUTHIBAs
BBIIIIECKA3aHHOE, BO3HUKACT BO3MOXHOCTb ycwieHus HHMB or  HednekTpoMarHuTHBIX
TEeHEPUPYIOLIUX YCTPOMCTB, UCHOJB3YIOIIMX 3JIEKTpuueckoe nuTanue. OAHUM U3 HalpaBlIEHUN
ABIISIETCA MPOPaOOTKAa TEXHOJOIMU MEepeHOoca Ha 3JIEKTPOHbI KOHKPETHOW HE3JIEKTPOMAarHUTHON
nH(pOpMallUM C TOCIEOYIOIIMM €€ M3JIy4eHHEM B IPOCTPAHCTBO HEAIEKTPOMATHUTHBIMU
reHepupyrommmu  ycrpoictBamu.  CylecTByeT NpUHLMIIMAIBHAS —BO3MOXKHOCTH  II€pEHOCA
nH(pOpMalLIUY, UMEIOIIENH HEIEKTPOMAarHUTHYIO PUPOTY, Ha 3JIEKTPOHBI, IPUHUMAIOIINE Y4acTHe
B IIpoIlecce IEKTPUIECKOI0 TOKA, C IeJIbI0 MOBBIIIEHUS] MHTEHCUBHOCTH M LIEHHOCTH HH(OpMAIIHH,
M3JIy4aeMOM B  INPOCTPAHCTBO  HEDJIEKTPOMArHUTHBIMH  TI'€HEPUPYIOIIMMH  YCTPOMCTBAMH,
IIPUMEHUTEIBHO K KOHKPETHOHN PELIENITOPHON CUCTEME.

Boime npusenenst skcnepumentsl HMB Ha ciyuaiinbeiii mponecc Oera-paJnoakTUBHOTO
pacriaga, oJHaKo, He ClelyeT Aymarb, uTo Apyrue Buibl PP He crmocoOHbl oOHapyxuBats HUB
JIOCTaTOYHOM JUIsl 3TOro MHTEHCUBHOCTH.  Crneayrouuii skcnepuMeHT peructpanuun HIUB
yerpoiictBa «HI'K-BET'A» ocymiecTBieH ¢ HCHOJb30BaHHWEM albga-pacrnajga, OT HCTOYHHKA
PaIMOAKTUBHOTO W3JIYYCHHS TUIYTOHHMSI-239, a B KauecTBE pEIENTOPHONW CHUCTEMBI OBLI
UCMOJb30BaH jaerekTop Ha 6aze cuerunka CBT-11. Pucynok 9, tabnuuma 2 B rpaduyeckoMm u
CTaTHUCTUYECKOM BH/JIE TIOKA3bIBAIOT PE3YJbTAT MOJ0OHOI0 IKCIEPUMEHTA.
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Puc. 9. CxopocTb cuéra peuenTOpHON CHCTEMbl WJIM YMCJI0 PEerHCTPUPOBAHHBIX PAJIMOAKTHUBHBIX YaCTHML B
CeKyHAy paauoMeTpoM Ha ocHoBe cyerunka CBT-11 ¢ ucmosib3oBaHMeM B KayecTBe JONOJHUTEIbHOIO
HCTOYHHKA ajib(a-u3jyyeHus IIyToHus-239. BeprukaabHbIMH JHHUAMM oTMedeH yuyacTok HUB ycrpoiicrBa
«HI'K-BEI'A».

Tabuauna 2.
KonTposupyemblii mnapamerp Yuactku Bo3aeiicTBus U (hoHA
perucTpaunuu cJay4aifHoro npouecca paJMoaKTHBHOIO pacnajsa | ®ou Bausinue Ipdexr ®on

«HI'K-BET'A» | mocaeneiicTBus

3HaueHMe AUcCHePCHHU
10 BCEM M3MepPeHUsIM 0,85 1,72 0,66 1,03

3aBepmiuM TeMy HccieoBaHus 3¢ ¢dekra MmociaenedcTBUs BaKHEHIINM BbIBOJOM. Kakum
o0pa3oM MOXHO 00BSICHUTH (hakT TOro, uro mocie 3aBepuieHuss HUB, xapakrepusoBasiierocs
JeCTPYKTUBHBIM BO3/IEHCTBUEM Ha NMPOCTPAHCTBEHHYIO 00JACTh HKCHEPUMEHTA IMOCIE OKOHYAHUS
camMoro BO3AEHMCTBUSI, PELENTOpP JAEMOHCTPUPYET O0Ollee CHUKEHHE HHTPONHM ATON 00sacTu
IpocTpancTBa? DTOT BOINPOC UMEET OCHOBOIIONArarouiee 3naueHue! B camom aene, 1eCTpyKTUBHOE
BO3JICHCTBUE MPHUBOJUT K OTTOKY MH(POpPMAIMHU U3 MPOCTPAHCTBEHHOH 00JaCTH SKCIIEPUMEHTa U
nepepacnpenenser €€ Mo BELIECTBY HERJIEKTPOMAarHUTHOIO T€HEepaTopa, MCIOJB3YIOLIEro IpU
3TOM, K CIIOBY CKa3aTb, MH()OPMAIMOHHBIE CBOMCTBA JJIEKTpHUUYECKOro Toka. CienoBaTenbHO, B
obmactu mnornomenus HUW mocnme 3aBepuieHHs SKCIepUMEHTa JOJDKHO ObUIO HaOIHOAAThCS
YBEJIMUEHUU OJHTPONMU, a BAOJIb DSJIEKTPUUECKONM II€MM HE3JIEKTPOMArHUTHOTO TeHeparopa,
Hao0opoT, e€¢ cHmkeHue. OJHAKO MHOTOYHMCIEHHBIE SKCIIEPUMEHTHI 3TOr0 HE OOHApYXHUBAIOT.
OTBETUTH Ha 3TOT HEpPa3pEIIUMbIil BOIPOC JIETKO, €CIH MPEANOI0KUTh, YTO HEIEKTPOMArHUTHBII
TeHepaTop MOrJom@aer HWHGOPMAIMIO HE TOJBKO M3 TOW 00JAacTH TNPOCTPAHCTBA, B KOTOPOM
IIPOUCXOJUT HKCHEPUMEHT, HO U elE U3 «4ero-toy». M3 apyroro mpocTpaHcTBa WM U3 HEKOETO
CKPBITOrO MCTOYHMKA HEAIEKTPOMArHuTHON uHpopmanuu? 13 a¢upa? Bonpoc Teopernyeckuii u k
AKCIIEPUMEHTAJILHON HAayKe OTHOILLIEHUSI HE UMEET. . .
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Puc. 10. CpekTp raMma-m3jay4yeHMsi o0pa3na MHMHepajla KpPacHOro0 IpaHMTa, NoABeprayroro panee HUB
yerpoiictBa «HI'K-BEI'A». ChnekTp mnosyyeH CUMHTWUISLMOHHBIM CIHEKTPOMETPOM HAa OCHOBe KpHCTaJLIa
CsJ(TI).
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Puc. 11. CnekTp raMmMa-u3jiaydyeHusi 00pa3na MUHepajda KPacHOro rpaHuTa, He nmoaseprasumerocs panee HUB
yerpoiictBa «HI'K-BEI'A» u saBasiomerocs o0pa3suoM cpaBHeHUsl. CHeKTp NoJIydyeH CHUHTHIISIHOHHBIM
cIeKTpoMeTpoM Ha ocHoBe kpucrtaia CsJ(TI).

CymiectByeT BaKHEHIIMHA BOMpOC, B KaKOW Mepe MOMKHO CBA3BIBaTH JII0OOM BbIIIE
ornucanubii 3pdexr HUB c¢ mnpoueccom PP? MoxkHO mnpennonoxuTb, YTO BO3JEHCTBUE
OKa3bIBAJIOCh TOJILKO Ha cam pernenTtop, a mporecc PP cuutbiBasics yke B McKaxeHHOM Buzae. C
LEJIbI0 UCCIIEIOBAHUS TOA0OHOTO MPEANONOKEHUS ObLI TNPOBENEH SKCIEPUMEHT, PE3YNIbTaThl
KoToporo m3oOpaxkeHsl Ha pucyHkax 10 m 11. Beuto mpoBeneHo M3MepeHUE CIEKTPOB raMma-
U3JIy4CHHUS JBYX PaJUOAKTUBHBIX UCTOYHHUKOB — KYCKOB MMHEpajla KpaCHOIO I'paHUTa, OJUH U3
KoTopbix panee Obu1 nmoasepxkeH HUB yctpoiictBa «HI'K-BEI'A», a npyroit sBisuics (GoHOBBIM
00pa31oM CpaBHEHHUS U BO3JCHCTBUIO HE MOIBEPracs.

Jlns u3MepeHnst CIEKTPOB raMMa-u3JIy4eHUs HCIIOIb30BAJIC CHMHTHIIALMOHHBIN JETEKTOP
c kpuctramiom CsJ(Tl) B coyeranunm c (PoTOdNEKTPOHHBIM yMHOXHUTereM DDVY-110 u 256-
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KaHaJbHBIM aMIUIUTYAHBIM aHanmu3atopoM. [uamazon wusmepenuit ot 300 go 3000 x»B. Ha
PUCYHKAaX BHUJHO HECKOJIBKO MAaKCHMYyMOB, XapaKTEepPHBIX JIs MPOIYKTOB pacmana: kKamusa-40,
ypaHa-238, ypana-235, a Takxke Topus-232.

WHTerpanbHasi CKOPOCTb CUETA:

O6pasen 1: (10,50 +/-0,10) [umm./cex.] I[Togseprancs HUB ycrpotictBa « HI'K-BEI'A».
O6pa3en 2: (16,76 +/-0,13) [umr./Cex.] DoHOBEII 0Opa3elr cpaBHEHUS.

Crnenyetr 0OpaTUTh BHUMaHHE, YTO MUHTErpajbHasi CKOPOCTh cueTa oOpasna | 3HaYUTeNbHO
HIDKE CKOPOCTEH cyeTra 0OpasIoB 2, HECMOTPs Ha TO, 4To ero macca (180 r) mpeBblmaer Maccy
obpazua 2 (149 r). JlaHHbIil QakT CBUACTEILCTBYET O CHUKCHHS YPOBHS TaMMa-H3IY4YCHHS Kak
pesyabtat npenmectyroniero HUB yerpoiictBa «HI'K-BEI'A» u MoxkeT paccMaTpuBaThCsi Kak
KOCBEHHOE JI0Ka3aTeNbCTBO (hakTa BIMSAHMS MMEHHO Ha cam mporecc PP, a He Ha cyeTunku
PaaMOAKTUBHOIO U3JIy4€HUS, UCIIOJIb3yEMbIE HAMU B KQUECTBE PELIEITOPOB U3TyYEHUS.

AHau3 caMHX CIIEKTPOB, NPEACTaBICHHBIX Ha pucyHKax 10 u 11, Takke oOHapyXHUBaeT
CHMKEHUE UHTEHCUBHOCTEN raMMa-u3JIy4eHHs BCEX U30TOIOB.

Mpbl nojouuM K ONMCAaHHUIO, MOXKAIYH, CaMOro yJIUBUTENBHOIO W3 OOHApPY)KEHHBIX HaMU
s dexroB HUB na mpouecc PP. Mol Ha3zBanu 310t 3 dext npeasuaenus 3¢ dexrom KOnra, B uectsb
Tomaca FOunra. Ero 3HaMeHUTBIN 3KCIIEpUMEHT MONAl B UCTOPHUIO MO/ Ha3BaHUEM «omnbIT FOHray,
MepBbIe Pe3yabTaThl KOTOPOro Obuin omyOsrkoBaHbl emé B 1803 roxy. M3BecTHBIN CO MIKOIBHOMN
CKaMbH KaXXJIOMy KaK OIBIT HMHTEp(EpPEHLMH CBETa, SKOOBI JOKA3bIBAIOUIMI BOJHOBYIO €TO
MpUpoAy. YK€ 3HAYUTENIbHO TMO3KE OBLIM MPOJeNiaHbl YTOUHSIOUIME ITOT OMBIT IKCIEPUMEHTHI,
KOTOpBIE TIOKa3ali MOWUCTHHE YIWBUTENbHYIO KapTuHy. Ilpomyckas depe3 mHTephEepeHIIOHHBIE
ey OTJeNbHbIe (POTOHBI CBETA, IKCIEPUMEHTATOPBl K OTPOMHOMY YJIUBJICHHIO, KaK U C IyYKOM
cBeTa, yBUeIU HHTepPepeHInoHHY0 KapTuHy! Kakum 00pazom oTnenbHbIH (GOTOH MOXKET IpOorTH
Cpasy B JBE I1IeJIH OJJHOBPEMEHHO, BEb AJIsi TOT0 OH JIOJKEH ObLT HHTepdhepupoBaTh cam ¢ coboit?
DKCIepUMEHTATOPbl JOrafajiuch Ha KaXAyK W3 IIeJied YCTAHOBUTb CHUCTEMY «CIEXKEHHUS» 3a
oTJenbHBIMU (poTOHAMU (C PEebeTOHHOM LIETBIO BBIICHUTD, B KaKyIO K€ U3 JIBYX IleJel MPOXOoIsiT
oTAenbHbIe (POTOHBI), U OOHAPYKUIIOCH, YTO B MPOIECCE TAKOTO «CIECKEHHS» WHTep(HEpEHIIMOHHAS
kapTuHa wucue3zana! Co3gaBajock BIlEYATIEHHE, YTO (DOTOHBI 3HAIM 00 OTCIEKHUBAHUM HX
TPAaeKTOpUN ToOJeTa M TMPOSIBISUIM  KOPIYCKYJISIpHBIE CBOMCTBA, CTOMJIO TOJIBKO CHCTEMY
«CJIEKEHMS» OTKIIOUUTh — BOJIHOBBIE CBOICTBAa CBEeTa paclBETaIM BHOBb HMHTEP(EpPEHLMOHHON
kapTuHOW. Kpome TOro, Obuto 0OHApYy>KEHO, UYTO 3JIEKTPOHBI 00Ja/al0T TaKUMHU K€ CBOMCTBAMH.
MHe COBEpIIEHHO HE ajlb IOTPAYEHHOIO BPEMEHM HA OIHCAaHUE 3TOTO YJIUBUTEIBHOIO
SKCIIEPUMEHTA, BPAa3yMUTEIBHOIO OOBSICHEHHS KOTOPOMY HAMTH TpyAHO. DTOT OJMH M3 CaMBbIX
MOBTOPSEMBIX SKCIIEPUMEHTOB B UICTOPUH HAYKH CTaJl OJTHUM M3 (yHIAMEHTOB KBAaHTOBOW (pH3UKH,
YTBEPXKIAOMIEH O TOM, YTO COCTOSIHUE€ KBAHTOBOM YACTHUIbl OMMUCHIBAETCS HEKOTOPOU
BEPOATHOCTBIO. Takas TpakTOBKa - 3TO BCE YTO MOIJa IPHUIyMaTb COBPEMEHHAsl HayKa B ITOMCKE
OTBETa Ha 3TOT napaaokc! OgHaKko HaMH paHee ObLI0 OOHapyKeHa MPUHIUIHAIBEHAS BO3MOXHOCTh
HUB Ha creneHp ciay4alHOCTH, Ha BEPOSATHOCTb COOBITMH BO BPEMEHHOM psAYy pPErucTpanuu
ciy4anHoro npouecca PP...

B xone mHoroumciennsix skcnepumenToB HVB Ha ciywaiinblii npouecc 6erta PP namm
ObUTa OOHapy)KeHa YOUBUTENbHAs CUTyalus. B Tex ciaydasx, Korja HamMH He OTCIEXHBAICA (B
pexuMe peanpHOro BpeMeHu) xo/ npouecca HUB, a nonmy4yennsle JanHble 00padaThIBaINCh TOIBKO
MOCJIe €r0 3aBepIlEHNUs, HEOKUIAHHO OOHAPYKUBAJIOCh HETIOCPEICTBEHHO MEpel HUM HEKOTOpoe
3€pKaJIbHO IPOTUBOIOJIOKHOE 10 3HaKy Bo3aeiicTBue! MIHTEHCHMBHOCTD €ro Mopoil He ycTymnana
ocHOBHOMY. Curyauusi HanmomMuHana onbITel FOHra ¢ oTcnexuBaeMbIMH W HET €IMHUYHBIMU
¢doronamu! Ilpuuem ¢ yBennueHHMEM HHTEHCUBHOCTH OCHOBHOTO, 3arianupoBanHoro HMB gactoTa
MIPOSIBJIEHUSI 3TOTO yAUBUTENBbHOIO 3¢ ¢dekra yBenuuuBanach. [IpuMepoM MOXKET CIyXUTh paHee
NPEJCTABICHHBIM HKCHEpUMEHT, rpadudyecku HU300pakeHHbII Ha pucyHke 6. Tabmuma 3
JEMOHCTPUPYET TOT AP(PEKT CTATUCTUUECKU JOCTOBEPHO.

Tabauna 3.
| KouTtpoaupyemblii napamerp | Yuyactku Bo3aeiicTrBus U (poHA
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perucrpanuu cIy4aiiHoro npouecca pagiHoaKTHBHOIO pacnajga | don Bansnue Ipdext ®oH
«HI'K-BET'A» | npenBuaenust

3HaueHHe AUCHEPCHH
Mo BCeM M3MepeHUusIM 0,22 0,5 0,05 0,25

Tak mNposBISAIOTCS TOKAa HEU3BECTHBIE HaM CBOMCTBa MpocTpaHCTBA? DTO BOIMPOC K
TEOPETUKAM.

Oddext mnpenBumeHuss ObT OoOHApYKEH HAMHU TOJIBKO Ha OeTa-pacraje, BEpOsSTHOM
MPUYMHOM 3TOTO SIBISETCS TO, YTO 3TOT BHUJ PaJUOAKTHUBHOCTH CBS3aH C BBIOPOCOM HU3 sIEP
GBICTpBIX 9JICKTPOHOB, a BBIIIC OTMCYAJIACh 06Hapy>KeHHa51 CHOCOOHOCTh HMMEHHO JTHX
3JIEMEHTAPHBIX YACTHUIL K TyalIU3My, TO €CTh IIPOSIBJICHUIO CBOKWCTB BOJIHBI U YAaCTULIBI.

HekoTtopbie BBIBO/BI, OCHOBAaHHBIE Ha JIAHHOW JKCIepuMeHTanbHOW 0Oa3ze. Cam (akr
W3MEHEHUsl MapaMeTpOB PaJMOAKTUBHOIO paclaja, KOTOPBIA SBISIETCS CBOMCTBOM OTAEJIBHOTO
aToOMa, a HE CTPYKTYPbl aTOMOB, CBUAETEIBCTBYET O BO3MOXKHOCTU PELETILIMU HEJIEKTPOMArHUTHOMN
uHpopManun oTAeIbHBIM aroMoM! Benp oTaenpHO B3ATOE SAPO pacmagaeTcsi HE3aBUCUMO OT
JIpYrux siep, a MOMEHT pacliajla KaxJoro siapa COBEpPLIEHHO ciydacH. lloHstue sHTpomnuu, B
HBIHEIIHEM HAYYHOM ITOHUMAaHUH, MOJPa3yMEBAET CTPYKTYPY, OCHOBAHHYIO HAa aTOMHBIX CBS3SX,
HO HE OTAEJBHO B35TOr0 aroMa BemiecTBa. [lepeHeceHne MoHATUSA SHTPONMU HA OTAEIBHO B3STHIN
aTOM BeENIeCTBAa SIBISIETCS HEOOXOAMMBIM, HO M PEBOJIONMOHHBIM IHarom. JlOMycTUB Takoe
YTBEP)KACHUE, Mbl JI€Ja€M BbBIBOJI, O CIIOCOOHOCTH CAMOI'O aTOMHOIO Si[jpa B3aUMOJIEHCTBOBATh C
npenjgaraeMoit emy uHdopmaimeil, a cama peuenuus HU ocymecTBisieTcss He CTPYKTYpoil aTOMOB,
a CTPYKTYpOH OTIEIBHOTO aroMa BemiecTBa. /(e CTBUTENBbHO, peBOMONMOHHBIN BhIBOI! [loHsATHE
SHTPOIMH, COOTBETCTBYIOIIEE paHEE CTPYKTYpPHOM OpraHU3allud MeEXaTOMHBIX CBs3€H, ceidac
MOKET TPAKTOBATHCA U KaK IMOHATHUEC, IPUMCHUMOC U K OTACIbHOMY aTOMHOMY SJpY. Bo3moxHOCTD
BHEILIHETO HE3JIEKTPOMArHUTHOTO BJIMSIHUS HEMOCPEACTBEHHO Ha aTOMHOE SIAPO OTKPHIBAET HOBBIC
TEXHUYCCKHUEC BO3MOKHOCTHU U Tp€6y€T HOBBIX TCOPECTUUCCKHUX KOHHGHHHﬁ.
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TopcuonHble nosis 1 nHOpMaMOHHbIE B3auMoieicTBUsA. Mocksa. 15-16 centsaopsa 2012 r. C 65-
73.

http://second-physics.ru/moscow2012/moscow?2012.pdf

EFFECTS OF NON-ELECTROMAGNETIC EXPOSURE TO RADIOACTIVE DECAY
Alexander Karavaykin
“VEGA” Laboratory of Non-electromagnetic Cybernetics

karavaykin@mail.ru

The results of experiments on the registration of non-electromagnetic effects on the characteristics of random processes
are presented in the report. Various electrical systems that record the process of radioactive decay (RD) were used as
receptors of non-electromagnetic effects. The effects of non-electromagnetic generator "NGK-VEGA" on the process of
RD were found. The results of the detection of the information properties of electric current are presented in the report
as well.
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3AKOHOMEPHOCTHU CTATUCTHUYECKOI'O AHAJIM3A JAHHBIX PETUCTPUPOBAHUA
MHTEHCUBHOCTH IIPOUECCA PAIMOAKTUBHOI'O PACITIAZIA, ITOABEPKEHHOI'O
BHEINHEMY BO3JJENCTBUIO HESJIEKTPOMATI'HUTHOU ITPUPO/IbI

A.B. Kapagaiikun
Jlaboparopus HednekTpoMaruuTHoU kubepHeTuku «BEI'A»
karavaykin@mail.ru

B noknane mpezacraBineHbl o0IIMe 3aKOHOMEPHOCTH CTaTHCTHYECKOTO aHalli3a BPEMEHHBIX PsIOB, 00YCIIOBICHHBIX
perucTpanuell HerIeKTPOMarHUTHEIX MH(pOpMaMoHHEIX Bo3neiicteuii (HVIB) Ha mpormecc paanoakTHBHOTO pacmana
(PP). TToka3ana HECOCTOSATEIHHOCTL MCTIOIB30BAHUS JIJISI CTATHCTUYCCKOTO aHAM3a B KAYECTBE MCXOIHON BEIMIUHBI,
XapaKTepU3yIOUIe WHTEHCHBHOCTh CIyJalHOrO TMpolecca, MapaMeTpa CKOpPOCTH cdera. lIpeutoskeH Meron
CTaTHCTHYECKON 0OpabOTKH PETUCTPUPYEMBIX TaHHBIX.

WNmxeHnepHass npakTUKa OYAYIIEr0 HEMbICIMMa 0e3 WCIONb30BaHUs BEPOSTHOCTHBIX
TEXHOJIOTUI B PEUICHMM TEXHMYECKMX 3a7ad, MOANANAoLIUX I10J 3rUAy HEdJIEKTPOMAarHUTHBIX
WH(POPMAIIMOHHBIX B3aUMOAEWCTBUI. Ha mepBbIA B3MIAL MOXET CO34aThCs  OMMOOYHOE
BIICYATJIEHUE, YTO TEOPUs BEPOSTHOCTH ONEPUPYET SIBICHUSAMHU CJIOXKHBIMU, IOHSTHBIMH JIMIIb
Y3KOMY KpPYT'y CHEIHaJIUCTOB, B PEAJbHON K€ MHKEHEPHOM NpaKTUKE OHa MOXET MMETh Majoe
npuMeHeHue. IIpuumHOl TOMY paccMOTpeHuE TEOpHEW BEPOATHOCTH SIBJICHUN U IPOLIECCOB, B
KOTOPBIX MPHUCYTCTBYET HEONPEACIEHHOCTb, MMEHHO OHA MHOTMMM OHIMOOYHO IOHUMAETCs Kak
HE/0CTaTOYHOCTh HMH(OpManmuu. DTO M CO34aeT HEBEPHOE BIEUYATIEHHE O HEBO3MOXKHOCTHU
IIPUMEHEHUSI BEPOATHOCTHBIX METOJIOB HUCCJIEIOBAaHUS B CTPOrod MH)KeHepHOW mpaktuke. [llaTka
HayKa, IbITAIOIIAsACA MpPEJCKa3blBaTh COOBITHUS, JIerye ONUCHIBaTh HaOmromaemble? OpHaKo camo
MIOHSTHE BEPOATHOCTH MEPEUEPKUBAET JIFOObIE HEYKIIIOKUE TOIBITKU JAUCKPEAUTUPOBATh HAYUYHYIO
MBICIIb, OIIUPAOLLYIOCS HA JOCTAaTOYHO IOJHBIE CTaTUCTHMYECKHE AaHHble. Hampumep, cpaBHMBas
BEPOATHOCTHBIE U aHAIMTUYECKHE METO/Ibl UCCIIEJOBAHMSI, Mbl HEMUHYEMO JOJKHBI YCOMHUTBHCS B
HEMOTPeIIMMOCTH HEKOTOPBhIX OOLIENPU3HAHHBIX CTPOrMX HAy4YHBIX 3aKOHOB, B TOM 4YHCJIE M B
oOnactu gusuku. Bemonnum nm 3akoH Oma? J[ocTaTouHO paccMOTpPETh 3TOT 3aKOH BO BPEMEHH,
MHBIMU CJIOBAaMH HCCIIEAOBaTh 3TOT 3aKOH JJIS JIFOOOro CIIydaifHO B3SITOTO MOMEHTa BPEMEHU
MPOTEKaHUs TMpolecca, Kak oOHapyxkarcs "mrymbr"... Bo3Boauth B paHr aOCOTIOTHOCTH U
CTOIIPOLICHTHOM BBINIOJHAEMOCTH BcE€ 'CcTporue" HaydHbIE 3aKOHBI SIBIISIETCSI COBEPIIEHHO
abCcypaHOU 3ajaueid, BeIb B JIYUIIEM CIydae OHHU BBIMIOJHUMBI B OOIIEM, YCpPEIHEHHOM BwHje!
IIpocTO MOCTOSIHHO BCTPEYAIOUIMMHUCA OTKIOHEHHSMHU OT CTPOrMX (OPMYJIBHBIX BBIPAKEHUN
OOLIETPU3HAHHBIX 3aKOHOB MHPO3JaHUsl BCE MPUBBIKIM THpeHeOperatb, 0e3 "TUIIHUX
CIIOKHOCTEH ...

B cBere 3TOr0 yTBEp)KIEHHUS COBEPLICHHO OINPABJAHHOM SBISETCS MBICIbL, YTO JHO0OE
TOYHOE TIOJIOKEHHUE SBISIETCA IPOCTO YACTHBIM CIy4aeM, OYEHb PEIKO BCTPEYAIOIIMMCS B
OOBIJICHHOM HMH)KEHEPHOM, /1a U B HAay4YHOH NIpakTHKe. B cuily BbIlIe CKa3aHHOIO MOHSTHO, YTO
BEPOSTHOCTHBIN MOJXO0J B ONIMCAHUY SIBJICHUHN, COOBITHI U CUCTEM €CTh COBEPILEHHO MTPaBOMEpHas
albTepHATHBA "TOYHBIM" METOJaM WCCIEAOBaHUsA, ITOCKOJIBKY Hanboiee TOJHO OTPaKalT
OKpY’KaloIIyl0 Hac JNeHCTBUTENBHOCTh. BeposTHOCTHOE omMcaHhe OOBEKTOB HCCIIEIOBAHUS JNAET
BO3MOXXHOCTh TIOJTy4aTh UX CTATUCTUYECKUE XapaKTEPUCTUKH, KOTOPhIE MOTYT ObITh MCIIOJIb30BAHbI
JUIs aHajdu3a BHEIIHMX BO3JCHCTBHI. Bpllle yke oTMedanoch, 4TO TEOPUS BEPOATHOCTH
HEpaBHOJYIIHA K SIBJICHHUSIM U IMPOLEccaM, B KOTOPBIX MPHUCYTCTBYET HEOIpeneIeHHOCTh. FIMeHHo
HEOINPEACIEHHOCTh, a BEpPHEE CTENEHb HEONPEACIEHHOCTH M SBISETCI TEM KPUTEPHEM,
MO3BOJISIIOIIMM OIIEHMBAaTh WH(OPMALIMOHHOE COCTOSIHME OOBEKTOB HCCIIEOBAHMS, a 3TO BaXKHO,
eciii pedb UJeT 00 MH()OPMAIIMOHHBIX B3aUMOACUCTBUSAX U, MOXKaTyH, €INHCTBEHHO BO3MOXKHBIM
[0 OTHOLIEHHUIO K PETHCTPUPOBAHHUIO HEJIEKTPOMATHUTHBIX HMH(OPMALMOHHBIX B3aUMOJEUCTBUIN
OKpY’Kalolllel Hac NpUpOJbl. I JTaBHBIM TE3UCOM SBISIETCA TO, YTO HCCIEJOBAHME H3MEHEHUI
CTETEeHU CIy4YallHOCTHU MPOLIECCOB U CUCTEM IMO3BOJIIET PETUCTPUPOBATH BO BPEMEHH OKa3bIBa€MbIe
Ha HUX BHEUIHHME HE3JIEKTPOMarHuTHble MH(popMarmonnsle Bo3aeictus (HVB).
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Ceifuac 0CTaHOBUMCS Ha BaXHEHIIIEM BOIIPOCE HEOOXOIUMOCTH HCIIOIh30BaHUS CIYIaHBIX
nporeccoB uisd oOHapykeHus U uzydenuss HUB. HeanekrpomaruutHas kuOepHETHKa HE MPOCTO
JeKIapupyeT HeoOXOIMMOCTh HCCIIEJOBAaHMSI HW3MEHEHUN CTATUCTHUYECKHUX XapaKTEPUCTHK
CIIy4alHBIX IPOLIECCOB, C LEJIbIO BBISBICHMS HAJIMUYUS BO3MOJKHBIX LI€JICHANPABICHHBIX BIUSHUI
Ha JaHHbIE MPOLIECChl, HO U CIIOCOOHA JIOTMYECKU, OMUPAsICh Ha 3aKOHBI TEOPUU HH(POPMAIIHH,
000CHOBAHHO A0Ka3zaTh 3T0. HeoOxoaumMo 0co00 OTMETHTh, YTO IOAOOHBIM METOJ SBIISICTCS IS
HEIJICKTPOMArHUTHOW KHUOEPHETUKU OCHOBOIIOJIATAIOIIUM, IOXKaJIyH, €IWHCTBEHHO "YUCTHIM"
METOJIOM,  IO3BOJISIIOIIMM  TPAKTOBAaTh  HEAIEKTPOMATHUTHBIE  B3aUMOJCHCTBUS  Kak
nH(popMalOHHbIE. Y cTaHOBIIEHHAs! boibiiMaHOM BakHEMIIas B3aUMOCBSI3b MEXK/Y BEPOSATHOCTHIO
COCTOSIHUSI CHUCTEMbl U €€ HHTPONHEH SBJISETCS OCHOBHBIM M3 KPUTEPUEB B IIETIOYKE MOJIOOHOMN
noKa3zarenbHoi 0a3bl. Teopust nHGopMau cBoMMH 0a3MCHBIMHU 3aKOHAMHU OJIHO3HAYHO 3aKpernia
CBSI3b DHTPONMMHBIX IapaMeTpPOB JIIOOON paccMaTpuBaeMoil cucteMbl ¢ €€ MHGOPMAIUOHHBIM
cogepkanueM. Omnupasch Ha 3aKOHBl TEOPHUH HMHGOpPMAIMH, CIeayeT emeé pa3 MOAYEPKHYTbH
HEOTHEMJIEMYIO CBSI3b MEX]y BEPOSTHOCTHBIMHM XapaKTepUCTHKaMHU JIOO0H paccMaTpuBaeMoi
cucTeMbl U €€ QyHIaMEHTaIbHBIM SHTPONUIHO-MH(POPMAITMOHHBIM COOTHOIIEHUEM. PaccmaTpuBas
SHTPONUIO KaK Mepy HEYHOpSAOYCHHOCTH, MEpPY MPUHIUIHAIBHOTO HeIOoCTaTka MH(OpMAIUU O
CUCTEME WJIM IPOLECCE, Mbl HEMUHYEMO PacCMaTPUBAEM BEPOSTHOCTHBIE XapaKTEPUCTHUKU 3TOTO
BOIIpoca. B 3THX yTBEpKIAEHUAX 3aI05KEH OCHOBHOM CMBICI MTPUMEHsAEMOro Meroaa. KonTponupys
M3MEHEHHS BEPOSTHOCTHBIX XapaKTEPHCTUK B JAHHOM BHIOPDAHHOM HaMH YaCTHOM CIy4dae CHCTEM,
(GYHKIIMOHUPYIOIIMX 10 3aKOHY CIy4alHOrO IMpoliecca, HaM TMPEJOCTaBIseTCS YHUKaIbHas
BO3MOXXHOCTh HANpsSMYI HCCIIE0BaTh NPUHIUINAIBHO HOBBI HE3JEKTPOMArHUTHBIM cr1ocod
nepenayu uHQGopMauu B IPOCTPAHCTBE.

PaccmoTtpuM HekoTOpyro cucteMy, (GOpMHUPYIONIYI0 HEKOTOpOE CiydailHOe COOBITHE WU
roBopsi MHaue (YHKIMOHHPYIOIIYIO IO 3aKOHy clydailHOro mpoiecca. B okpyxaromeil Hac
MIPUPO/IE MBITIUBBII yM CIIOCOOEH HM3bICKaTh OECUMCIIEHHOE MHOXECTBO IPOLIECCOB, LIETUKOM U
MOJIHOCTBIO TOMAJAIONINX I0J XapaKTEepPUCTUKY Ciy4aiHbIX. VX MHOrooOpasue u ompeienser
co0oif BeIOOp HamOoJee MHPOPMATHUBHBIX YHEPTCTHUSCKA U WHKEHEPHO OO0JIee MOAXOMSIINX, IS
MPOBEJICHUSI KOMILIEKCa Hay4YHO-MCCIIENOBaTeNbCKUX paboT B Ha3BaHHOW oOmactu. He wumeer
CMbICJIa IPUBOJUTH 3/I€Ch CTPOTYI0 CHCTEMAaTH3allMI0 TUIIOB CIy4ailHBIX IPOLECCOB, KOTOPHIMHU
pacrmojaraeT COBPEMEHHAas HayKa, OCTAHOBHUMCS JIMIIb Ha TEX, KOTOPBIMH OIEpPHUPYET
HEJIEKTPOMAarHuTHas KuOepHeTHMKa — Hayka 00 HedJeKTPOMarHUTHBIX HH(GOPMaIlMOHHBIX
B3aMMOJECHCTBUAX KaK MPUPOJHOr0, TaK U UCKYCCTBEHHOIO NMPOMCXO0XkAeHus. Kiaccuueckum ams
3TUX LI€JeH MOXHO CUMTATh NMPUMEHEHHE 3JIEKTPOTEXHUUYECKUX CHCTEM OCHOBAHHBIX Ha (DIMKKEp
(1/f) myme. OnHaKko 3TOT METOJ TauWT B cebe pAJ TEXHUYECKUX CIIOKHOCTEH, BaKHEHIIeW Hu3
KOTOPBIX SIBJSIETCSI BOIIPOC O JETEPMUHHPOBAHHOCTU BXOJHOIO AJIEKTpUYecKoro curuaiga. Hausno
CUMTaTh, YTO TAKOH HMCXOJIHBIH BXOIAMIUN SIEKTPUUYECKUNH CUTHAI MOXKET OBITh aOCONIOTHO
neTepMuHUpoBaHHbIM! HanmpoTuB, UCXOAHBIN AJIEKTPUYECKHUI CUTHAN 3aBEJJOMO HE ONpPEAEEH U He
IpelcKa3yeM, TO €CTb caMm sBisgeTcs ciydaiibiM! IlombiTka perucTpupoBaTb HEKOTOPBIE
Clly4aiiHble BO3MYILIEHHUSA-OTKJIMKH, BBI3BAHHbIE HEKOTOPHIMH NpPUYMHAMH, Ha (POHE MOJ0O0HOTO
COBEpLICHHO CIIy4allHOTO BXOJMIIETO JJIEKTPUYECKOTO CHUTHAla MPEACTaBIsEeTCs —3ajadei
CIIO)KHEHIEeH (XOTh U HE SIBIISIOIIEHCS MaTeMaTHUECKU HEPA3pEeLIuMOn)...

B cBere BbIIECKAa3aHHOIO i JAaHHBIX LEJI€M BCE dYalle MCIOIb3YKOTCS CHUCTEMBI,
PErUCTPUPYIOIINE TIPOIIecC paanoakTUBHOTO pacmana (PP), Takxe sBIsrOmMiicS c1ydyallHbIM, 4TO B
CHJIy HEKOTOPBIX OOBEKTUBHBIX HMPUYHMH I03BOJIIET aOCTParupoBaThCsi OT MHOTHX TEXHHYECKHX
CIIO)KHOCTEH, BKIJItOYass M HEWH(OPMATHUBHOE BIUSHUE TEIUIOBBIX 3(PQEKTOB, TpeOyOIUX IMpU
HCII0JIb30BAaHNU MHBIX METOJI0OB IPUMEHEHHNS TEPMOCTATUPOBAHUS U HEKOTOPBIX Apyrux. Jlanee Mol
MoApoOHO OCTAHOBMMCS HMEHHO Ha DJJIEKTPOTEXHUYECKMX CHUCTeMaX, pPEruCTPUPYIOLINX
paauoakTuBHOCTh. CiydaiiHblil mporecc PP, xpome neTepMHHHpPOBAHHOCTH, MOYKHO C IOJIHOU
YBEPEHHOCTBIO  XapaKTEpU30BaTh KaK HENPEpBIBHBIA M cTanMOHapHBIM. HenpeprBHOCTH
CIIy4allHOTO Tpollecca paJuOaKTUBHOIO paclaja BBIPAKEHA XapaKTEPUCTUKAMH paclpeiesIeHus
BO3MOXXHBIX CIY4YalHBIX BEJIMUYMH, TOBOPS MAaTEMaTHYECKUM S3BIKOM, HETIPEPHIBHOCTH CIIy4ailiHOTO
mporiecca JaHHOTO BHJA SIBISETCS MPSMBIM  CIIEACTBUEM HENPEPBIBHOCTH (DYHKIMHM  €ro
pacnpezenieHus. A ero CTallMOHAapHOCTb OIpe/ieleHa IOJHBIM OTCYTCTBUEM 3aBHUCHUMOCTH OT
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BBIOOpa Hayaja oTcuéTa BPEMEHHM Hadaja Iporecca, TO eCTh He TpeOyromero (GpuKCHUpOBaHUS
a0COJIIOTHOTO 3HAYECHUSI BPEMECHH.

Teneps nepeieM OT U3JI0KEHHUS YHTPOITUHHO-UH(DOPMAITMOHHOTO OKUIAHUS BO3MOXKHOCTH
PETUCTPUPOBAHUS  HEDJEKTPOMAarHUTHBIX  B3aUMOJEHCTBUH K  METOJaM  MCCIEIOBAHUSA
BEPOSITHOCTHBIX ~XAPAKTEPUCTUK MCHOJIb3YEMbIX PELENTOPHBIX CUCTEM, IENIbK  SIBIAETCA
XapaKTEePU30BaTh UCCIEAYEMbIN CIy4alHbIA POLECC HEKOTOPOM CTaTUCTUYECKOM MOZEIblo. Takas
MOJENIb TMOJPa3yMEBAET BBIUMCICHUE HEKOTOPBIX CTAaTUCTUYECKHUX MApaMEeTPOB CIy4alHOIO
Ipouecca, TaKUX Kak AMCIIEPCUM U CPEIHEKBAIPATUYECKOrO0 OTKJIOHEHUs. byner nu nocrarodyHo
JUIS PETUCTPALlUU HEINEKTPOMATHUTHBIX BO3ACUCTBUN 3TuX mapamerpoB? Ocob6o OTMETUM, YTO
JUCIIEPCUSl PETUCTPUPYEMOrO CHUTHAja XapaKTEpPU3YIOLIEro CIy4YalHbId MPOLECC SBISIOTCA
OCHOBHOM YHCJIOBOM BEPOATHOCTHOM XAPAaKTEPUCTUKOU, OIIPENEIICEHNEe KOTOPOH MMEET pellaronee
3HaYEHUE B IMPAKTUKE HAYYHBIX HCCIENOBaHUI B JaHHOW oOnactu. Enununeil u3MepeHus
JUCIIEPCUN SBJIAETCS KBAApPaT €IUHUIBI U3MEPEHUS KOHTPOJIUPYEMOTO IapaMeTpa MCCIEIyeMOro
MpoLecca, YTO COBEPILIEHHO HEYAOOHO ISl MPAKTUYECKUX HCCIEAOBaHUN, MMEHHO, C Haeei
JUKBUAMPOBATh  1MOA0OHOE  HEyZOoOCTBO M ObUI  BBEAEH B  CTAaTHCTUKY  IapaMeTp
CPEIHEKBAaAPaTUUYECKOr0 OTKJIOHEHMS, ONPEIEIsAEMblii KaKk KBaJApPaTHbIA KOPEHb W3 JAUCIEPCHH.
CpenHekBaipaTUYECKOE OTKIOHEHHUE, TAKUM 00pa3oM, UMEET €IMHUIY U3MEPEHHUs, aHATOIMYHYIO0
UCCIIelyeMOMY MapaMeTpy, 4YTO 3HAYUTEIBHO YA00Hee.

[TonbiTaemMcst peanu3oBaTh BBINIECKA3aHHOE HAa KOHKPETHBIX IpHUMEpax HCIOJIb30BaHUS
cinydaiiHoro npouecca PP mns peructpanuun HUB. PaccMOoTpuM HEKOTOPYIO 2JIEKTPOTEXHUYECKYIO
cucreMy, (OPMHUPYIOIIYIO 3JEKTPUYECKHUE HMITYJIBChI C YacTOTOW, aJleKBaTHOW WHTEHCHUBHOCTH
paauoakTuBHOrO m3nyudeHus. [lomyuaemas uccienoBarenem HHGOpMAIUsl MPEACTaBISET COOOM
IIOCJIEZI0BATEIbHOCTh MHTEPBAJIOB BPEMEHM, 3a KOTOPOE HCIIOJIb3yeMas pEeLEenTopHas cHcTeMa
HaOHMpaeT CTPOro 3aJaHHOE YKCIIO ANEKTPUYECKUX UMITYIIbCOB, KAXK/IbII U3 KOTOPBIX COOTBETCTBYET
perucrpanmy paguoakTUBHON YacTUllbl. IMEHHO 3TH MHTEPBaJIbl BPEMEHU WJIM BPEMEHHBIE PSJIbl U
MPEJICTOUT HaM HCCIENOBAaTh C HCIOJIb30BAaHHEM BBIOpaHHOW CTaTHCTHYECKOW Mmozenu. Takum
00pa3oM, MCXOJHBIM MM PErHCTPUPYEMBIM CHTHAJIOM SIBIISCTCS PsAZ BPEMEHHBIX HWHTEPBAJIOB,
XapaKTEePU3YIOUIUX UHTEHCUBHOCTh PAIMOAKTUBHOIO U3TyYEHHUS.

[lepen Hamu BCTa€T BOINPOC, HACKOJIBKO yJIOOHO MCIIONb30BaTh BPEMEHHbIE MHTEpPBajbl B
3TOM KadecTBe? Benp aucnepcus 3Toro napamerpa 0yaeT UMeTh pa3MepHOCTh CEKYH/a B KBaJIpare,
a COOTBETCTBYIOIIEE CPETHEKBAIPATUYECKOE OTKJIOHEHHE OyIeT H3MepsAThCs B CeKyHAax. B
KJIACCUYECKOM  (pM3UKE MHTEHCUBHOCTb PAJUOAKTUBHOTO W3JIYYEHUS MPUHATO HU3MEPATh
MapaMeTpoOM CKOpPOCTH CYEeTa — YHUCJIO HMIYJbCOB B CEKYHAY, C TOYKH 3pEHHS KaHOHOB
KJIAaCCUYECKOM (PM3UKU U 3[paBOTO CMBICIA HEOOXOAMMO MOJBEPraTh CTATUCTHUYECKOMY aHAJIU3Y
MMEHHO 53TOT mnapaMerp. OnHako, JUIsi TOJY4YEHHS ATOro OOIIEHNPUHATOrO IapamMeTpa HaMm
HE00X0MMO HalTH Mpowu3BesieHHE, B KOTOPOM B YHCIUTENEe OyAET YMCIIO MMITYJIbCOB, B HAllleM
cilydae — BoceMHaauaTh (18), a B 3HaMeHaTelne Te caMble PETUCTPUPYEMbIE BPEMEHHbIE HHTEPBAJIbI.
Takum oOpazom, mepeMeHHas BeIMYMHA B JIAHHOM CJIy4ae OKa3bIBaeTCs B 3HAMEHATeNe, MBI
M0JIy4aeM KJIaCCUYECKYI0 00paTHO MPONOPIUOHATIBHYIO 3aBUCUMOCTb.
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Puc. 1. a) Perucrpupyemblii CUrHAJI, NPeACTABJISIOMNIA c000i BpeMeHHOM psii COOBITHII — HHTEPBAJIOB BpeMeHH
Ha0opa peHenTOPHO CHCTEMOH CTPOro 3aJaHHOr0 YHCIA PErHCTPUPYEMbIX PAJHOAKTHBHBIX YaCTHI]
paauomerpomM Ha ocHoBe cyerunka CHU8B-1. B kadecTBe J0NOJTHMTEJBHOI0O HCTOYHUKA PAIUOAKTHBHOIO
M3JIy4YeHHsl MCII0JIb30BaJIC MHHEpPal KpPacHbIi rpaHuT. I'opu3oHTaibHas 0Ch rpadKa COOTBETCTBYET HOMEPY
H3MepeHUs BAOJb BPeMEHHOro psina. BeprukanbHbIMHu JUHHAMH oTMedeH yuactok HUB ycrpoiictBa «HI'K-
BEI'A». 0) CxopocTh c4éTa WM YMCJIO PerMCTPUPOBAHHBIX PATHOAKTUBHBIX YACTHIl B CEKYHAY PaJMoMeTpPOM
Ha ocHoBe cyeTyuka CU8B-1 npu Tex e yca0BUSX IKCIIEPUMEHTA.

Crnenyer 0cob0 OTMETHTb, YTO TPU HCHOJH30BAHMU B KAayecTBE HCXOJHOTO CHUTHaja
rapaMeTrpa BpeMeHU Habopa CTPOro 3aJaHHOTO YHCIa PErMCTPUPYEMBIX PaJHMOAKTHBHBIX YaCTHUIL
MBI Oy/iIeM UMETh MPSIMYIO MPONOPLIUOHANBHOCTE! DTO HE0OX0AUMO OHUMATh. B KakoMm kauecTBe
pa3auyYHble MPONOPLUUOHATBFHOCTA MOTYT BIUSATh Ha JajbHEHIINE pe3ylbTaThl CTAaTUCTUYECKOTO
aHanm3a? IlomplTaeMcs HalWTH OTBET Ha 3TOT BaXHEMIIMH BOIPOC, HCHONB3YS I 3TOTO
KOHKpETHbIE IPUMEPHI FIKCIIEPUMEHTAIbHBIX HUCCIIEI0BaHUM.

CrpyKTypupyroliee IPOCTPAHCTBO  BHEIIHEE  HEDJIEKTPOMATHUTHOE  BO3ACHCTBHE,
00yCJIOBJIEHHOE POCTOM B JAHHOW 00JAcTH IMPOCTPAHCTBA HEIIEKTPOMArHUTHOM HH(POpMALUU
(HW), npuBoaWT K CHMXKEHHIO JUCIEPCHHM KOHTPOJMPYEMOIO CUrHaja peuentopa. HaoGopor,
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OTTOK U3 MPOCTPAHCTBA, B CUJIy ONpPEAENICHHBIX MPUYNH, HEAIEKTPOMArHUTHOW MHGOPMaIMOHHON
COCTaBJISIOUIEH (IECTPYKTypUpPYIOLee NPOCTPAHCTBO BHEIIHEE BO3JAEHCTBUE) MPUBOAUT K POCTY
JUCTIEPCUU KOHTPOJIUPYEMOI0 apaMeTpa pelenTopHoil cuctemsl. Jlanee OyayT paccMoTpeHsl o0a
BUJIa HEDJIEKTPOMArHUTHOTO BHEIIHETO BO3JACHCTBHS, (OpMHUpYEMble pa3paOOTaHHBIM B Hallei
naboparopun yctpoiictBoM «HI'K-BEI'A» 1 Oynmer mokazaHo pa3iaudue pe3yiabTaToB JajdbHEHIIeH
CTaTUCTHYECKOW 00pabOTKH NaHHBIX, MPH MCHOJIb30BAHUM MApaMETPOB, XapaKTEPU3YIOIIUXCS
MpsIMON U 0OPaTHOM MPOMOPLHOHATBHOCTBIO.

Pucynox 1a) pgeMoHCTpHpyeT pe3yiabTaTbhl d3KCIEpUMEHTa B  HEOOpabOTaHHOM
MaTEeMaTHYeCKUM alaparoM BHUJE, KaK PETUCTPUPYEMBbI CHUTHaN, MPeICTaBISIONMN coOoi
BPEMEHHON psiJ cOObITHII HAbOpa peLenTopoM CTPOro 3aJaHHOTO YHCIa PaAHMOAKTUBHBIX YaCTHUIL
WIM BPEMEHHBIE MHTEPBaJIbl, OOJIaJAOUIMe NPSIMON MPONOPLMOHAIBHON 3aBUCUMOCTBIO. BuaHo
MEXy BepTHKaIbHBIMU JTUHUSIMH, COOTBETCTBYIOIIMMHU Hauany u koHiy HUB, nBa Bo3neiicTus ¢
HEKOTOPBIM POCTOM pa3z0dpoca AAHHBIX, YTO O3HAYAET YBEIMYCHHE AUCIEPCHUH PETUCTPUPYEMOTO
CUTHaJja, TakuM 00pa3om, nanusle BHemHrne HUB xapakTepusyrorcs Kak 1ecTpyKTypUpYIOLIHe.

Pucynok 1 0) mpencrasnsier co00i TOT K€ SKCIIEPHUMEHT B KOOPAMHATAX CKOPOCTH CUeTa
PELEenTOPHON CUCTEMbI — YHCJIa UMITYJIbCOB PETUCTPUPYEMBIX PATUOAKTHUBHBIX YACTHI] B €AUHUILY
BpeMEHH [CeK| ®  XapakTepusylolleics, Kak ObuUIO  TOKa3aHO  BHINIE, OOpaTHOH
MIPOMOPLIMOHAIBHOCTHIO.

COOTBETCTBEHHO, PUCYHKH 2 a) U 2 0) ABJISAIOT COOON KJIACCUYECKUM MapamMeTp TUCIIEPCHUH,
OTpeieNICHHbI 10 BBIOOPKE M3 TpeX OMKaWIINX HU3MEpPEeHHl 000X HCCIEAYEMBIX MapaMeTpOB,
HECYILMX Ha ceOe MpsMyI0 U 00paTHYIO MPONOPLHUOHANBHOCTH. JIerko 0OHapyX UTh, YTO PUCYHOK
2 0) 3HAUUTETLHO MEeHee MH(OPMATHBEH OTHOCUTENIBHO PUCYHKA 2 a). HKeHepHbIi B3rs1 Ha 00a
pe3ynbrata oOpaOOTKM JaHHBIX O€30rOBOPOYHO YTBEPKAAET IMPEUMYIIECTBO HCIIOJIb30BAHUS
napameTpa, XapaKTepU3yIOLIerocs mpsMoil MponopIHOHATBHOCTBIO.

B cratucTtruueckoM BHJIE JaHHBIN OKCIICPUMCHT IPCACTABJICH B Ta6J'II/II_[e 1.

Taoéauna 1
AHATW3NPYeMBbIil mapaMeTp

YuacTku Bo3eiicTBusA M (OHA

cJIy4aiiHoro mpoiuecca
PaANOAKTHBHOIO pacnajia

don

1
BO3JelicTBHE
HT'K

don

2
BO3/eHcTBHE
HI'K

don

OTHOCHTEIbHOE 3HAYEHHE
QUCTIEPCHH HHTEPBAJIOB BPEMEHH,
PerucTpupyeMoro mapamMerpa

M0 BCEM H3MEPEHHIM YYACTKA

2,63

23,7

2,65

36,31

3,27

Aucnepcusi napamerpa
CKOPOCTH c4éTa 1o BceM
H3MepPeHHsAM y4yacTKa

0,98

1,44

0,90

1,75

0,87

CpeaHee 3Ha4YeHHE CKOPOCTH c4éTa
HA y4acTKe, XapaKTepusylouiee
HHTEHCHBHOCTb PA/IN0AKTHBHOIO
u3jaydeHus [umn/cex]

3,54

2,79

3,47

2,81

3,38
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Puc. 2. a)/Ilucnepcusi perucTpupyemMoro curHajga, omnpeaeaéHHasi Ha BbIOOpke mo 3-M  OumKadmmm
usMepenusim. 0) lucnepcusi mapamerpa CKOpPOCTH cYeTa, onpejesiéHHAast HA BbIOOpPKe Mo 3-M OJamkadmum
u3MepeHusM. BeprukajabHbIMH JJMHUSIMHE 0TMedeH YuacTok HUB ycrpoiictBa «kHI'K-BET' A».

Eme Oonee pa3uTenbHbl pe3ylbTaThl CTAaTUCTMUYECKOI'O aHalM3a MapaMeTpa AHUCIEpCHH,
OTpe/ieIeHHOW Ha BBIOOpPKE MO AecSITH OnmxkaimuM uaMepeHusiM. Pacmmpsis, Takum o0pasom,
o0pabaTbIBaeMblii MacCUB JaHHBIX, Mbl JOJDKHBI OBUIM OXXHMJA€MO IOJYYUTh OoJiee TMOIHYIO
nHdopmanuo o xoae mpomecca HUB. JleiicTBUTENbHO, CTATUCTHYECKUI aHAIN3, PUCYHOK 3 a),
BBINOJIHEHHBI HA MaTepualie MapaMeTpa BPEMEHHBIX HMHTEPBAJIOB, ¢ MHXKEHEPHOW TOUKH 3pEHUS
OTBEYAET BCEM MPEIBSIBIIEMBIM TPEOOBAHIIM U CIIOCOOCH JETaTbHO OMUCATh BECHh XOJ MpoIiecca
HUB. C ynuBnenueMm oOHapyXKMBaeM, 4YTO Ha COOTBETCTBYIOIEM CTaTHCTHYECKOM aHaJN3e
(pucyHok 3 0), moyueHHOM Ha 0ase rmapamerpa CKOpOCTH cueTa, BO3/IeCTBUE He OOHAPYKUBAETCS
BOBCE!
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Puc. 3. a) [lucnepcusi perMmcTpuMpyeMoro CuUrHaja, ompeaejéHHass Ha BbIOopke no 10-tum OmmzkadmuM
usMepenusim. 0) Jucnepcusi mapaMerpa CKOpPOCTH cueTa, onpeneaéHHasi HA BbIOopke mo 10-Tu  Oumkammm
u3MepeHusM. BeprukajabHbiMu JJMHUSIME 0TMedeH YuacTok HUB ycrpoiictBa «<HI'K-BET' A».

[Ipenpiaymnii 3KCOEPUMEHT XapaKTEPU30BAJICS IOCTOSHCTBOM HWHTeHCMBHOCcTH HIB.

Hanee paccmorpum mnpouecc HUMB, xapakrepusyromuiics H3MEHEHHEM BO BpPEMEHU €T0
MHTEHCUBHOCTH, pUCYHKH 4 a) 1 4 0).
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Puc. 4. a) Perncrpupyemslii curaaJji, npeAacTaBJsomui co00ii BpeMeHHOI psii COOBITHIA - HHTEPBAJOB BpeMeHH!
Ha0opa peHenTOPHOIl CHCTeMOH CTPOro 3aJaHHOT0 YHCJIAa PerucTPUPYEeMbIX PagUOAKTHBHBIX YacTHIL
paauomerpomM Ha ocHoBe cyerunka CHU8B-1. B kadecTBe J0NOJTHMTEJBHOI0O HCTOYHUKA PAIUOAKTHBHOIO
M3JIy4YeHHsl MCII0JIb30BAJICS MHHEpPal KpPacHbIi rpaHuT. I'opu3oHTaibHas 0Ch rpadiKa COOTBETCTBYET HOMEPY
U3MepeHusi BI0Jb BpeMeHHOro psaa. BeprukanbHbiMu JuHUsIMU oTMedeH yuyacTok HUB ycrpoiictBa «HI'K-
BEI'A». 6) CxopocTh c4éTa MJIM YUCJIO0 PErHCTPHPOBAHHBIX PAJHOAKTHBHBIX YACTUI B CEKYHAY NPH TeX :Ke
YCJIOBHSIX IKCIIEPUMEHTA.

Jucnepcuu — pucyHku 5 a) v 0), BBIIIOJIHEHHBIE MO JBAIUATH OJMKAHIIUM HU3MEpPEHUSM,
JIETKO OOHApYKUBAIOT BCE MPEUMYIIIECTBA UCIIOIb30BaHUS B KaUeCTBE aHAIM3UPYEMOro IapameTpa
BPEMEHHBIX MHTEPBAIOB OO0JAJAIONINX, KaK paHee HEOJHOKPATHO IOJYEepPKUBAIOCh, MHPSIMOMN
IIPONOPLIMOHAJIBHOM 3aBUCUMOCTBIO.
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Puc. 5. a) lucnepcusi perucTpuMpyeMoro CUrHaja, omnpelejiéHHas Ha BbIOOopke mo 20-tu  OuamzKadIUM
usMepenusim. 0) Jlucnepcusi mapamMerpa CKOPOCTH cueTa oOmpeejéHHAas Ha BbIOopke mo 20-tu  Ouamkammm
u3MepeHusM. BeprukajabHbiMu JJMHUSIME 0TMedeH YuacTok HUB ycrpoiictBa «<HI'K-BET' A».

Pucynok 6 a) ciocoOeH JeTalbHO XapaKTepU30BaTh HATMYME TPEX AECTPYKTYPUPYIOLINX
HUB c¢ ycunuBaromieiics MHTEHCUBHOCTBIO. B NPOTHBOINOJIOKHOCTE €My PUCYHOK 6 0) HArJIsgHO
MTOKa3bIBAET BCIO OECHEepCIeKTUBHOCT UCIIOJIB30BaHUs MTapaMeTpa CKOPOCTH cueTa JJisl BISBICHUS
HUB noxo6HOTO poja.
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Puc. 6. a) Perucrpupyemslii curuaJji, npeacraB/siloliuii co00ii BpeMeHHOI psii cOObITUI - MHTEPBAJIOB BpeMeHHU
Ha0opa pelenTOPHOIl CHCTEMON CTPOro 3aJaHHOI0 YMCJIa PerucTPUPYeMbIX PaAMOAKTHUBHBIX YACTHUIL
paguoMeTrpoM Ha ocHoBe cuerynka CHU8B-1. B kadecTBe AONMOTHUTENBHOT0 HCTOYHMKA PAJUOAKTHBHOIO
H3J1y4eHHs] MCI0/Ib30BAJIC MUHEPAJ KPacHbIl rpaHuT. ['opu3oHTalbHast 0Ch Ipadguka cCOOTBETCTBYET HOMEpY
H3MepeHUs BAOJb BPEMEHHOro psjaa. BeprukaabHbIMHM JUHUAMHU oTMedeH yyactok HUB ycrpoiicrBa «HI'K-
BEI'A». 6) CxopocTh c4éTa WJIM YHCJI0 PerHCTPHMPOBAHHBIX PAAHOAKTHBHBIX YACTHIl B CEKYHIY NpPHU TeX iKe
YCJI0BHSAX IKCIIEPUMEHTA.

IlepeiineM K pacCMOTPEHHUIO CTpYKTypupyrouero emecrso HUB, kakumu cBoiicTBamu
OynyT 00J1ajiaTh Pe3yJbTaThl CTATUCTUYECKOTO aHAIM3a BBHITIOJHEHHBIX Ha 0a3e paccMaTpUBAEMBIX
HAMM  [IPUHLMIMAIBHO  PAa3JIMYHBIX  IApaMETPOB  XAPAKTEPU3YIOLIUMX  MHTEHCUBHOCTH
Paa0aKTUBHOTO U3IIYYEHUS?

HeoOxoauMo OTMETHTH, KaK MOKa3ajd OMNBIT HAIUX HccienoBaHuii, peuenuus HUB c
WCIIOJIb30BAHUEM PA3JIMYHBIX CIy4YalHBIX IPOLECCOB, B 4YacTHOCTH mnpouecca PP, cps3aHa c
TEXHOJOTHEeH OOHapyXKeHUS H3MEHEHHH HE TOJIbKO CIIYYalHOCTHBIX XapaKTepUCTHUK, HO H
BEJIMYMHBI MHTEHCUBHOCTU Tiporiecca. MIMeHHO Hanmmyue MOAOOHBIX M3MEHEHHH WHTEHCUBHOCTH
pPaAMOAKTUBHOTO W3JIy4EHHUs OMpeneisieT co0oil  pa3niuuue pe3yabTaToB  JAajbHEHIIero
CTATUCTUYECKOTO aHajW3a JaHHBIX, HECYIIWX Ha ce0e MPOTHBOIMOJIOXKHBIE IMPOMOPIIMOHATLHEIE
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3aBUCUMOCTH. HarnsaHo mnokaxeMm MNoJo0HOE YTBEp)KIEHHE Ha NpHUMEpPE HIKECIEeAYIOLIEro
skcnepumenta HUB, pucynku 6 a), 6 6).

PesynbpraTel nanHoro crpykrypupytomero HUB taxke mokasansl B Tabnuiie 2, U3 KOTOpOi
ClIeyeT, 4YTO B XOJE BO3ACUCTBHUS HECKOJbKO H3MEHUJIACh WHTEHCUBHOCTH pPaJMOAKTHBHOIO
U3IIy4EHUS - B CTOPOHY €r0 YBEITUYCHHUS.

Tabauua 2
AHanu3npyeMblil napamMeTp YuacTku Bo3aelicTBHs M (poHA
cIy4aiHOro mpouecca Don Bozneiicteue HI'K Don

PaaIHOAKTHBHOIO pacnajaa
OTHocHTeTbHOE 3HAYEHH e TUCTIEPCHH
HHTEPBAJOB BpeMeHH, 9,55 7,2 9,32
perucTpupyemMoro napamerpa
M0 BCEM M3MEPEHHUsIM y4acTKa
Jucnepcusi napamerpa

CKOPOCTH c4€Ta M0 BCeM U3MEpPEeHUsIM 0,36 0,78 0,46
y4JacTka

CpenHee 3HaYE€HHE CKOPOCTH CYETA HA YYACTKE,

XapaKTepu3ylollee HHTEHCMBHOCTh 2,32 3,09 2,38

PaMOAKTHBHOIO M3JIyuyeHus [ummn/cek]

VIMeHHO 3TOT (akT U NPUBOJUT K PA3IUYHBIM pe3ylbTaTaM AajbHEHIIel MaTeMaTHUecKOM
o0paboTku, pucyHku 7 a) u 0). W, ecnm Mbl HabOmromaem Ha pucyHke 7 a) Ha ydactke HMB
HEKOTOpOE€ CHW)KEHUE JIUCIEPCUM PEruCTPUPYEMOIo CHUrHajla, XapaKTepU3YIOLIero, TaKUM
obOpa3om, Hasm4Ke (hakTa CTPyKTypooOpasyromiero BHemHero HMB, To Ha cOOTBETCTBYIOIIEM eMy
pucyHke 7 0) ¢ yIuBJIEHHEM HaOJl0JjaeM ee 3HauuTelbHOoe yBenuueHue. CTaTUCTHUECKUil aHanu3,
IIpe/icTaBICHHbIN Ha pUcyHKe 7 0), uckaxaer xapakrep HMB. Ananoruunas npuuuHa onpenenser
U HEBO3MOYKHOCTh OOHapyxXeHus aecTpykrypupyroumx HUB, mpu ucnosnb3oBaHHMM B KauecTBE
Mepbl HHTEHCUBHOCTH TIPOLIECcCa, apaMeTpa CKOpocTH cueta. Bo3Bpamasices k Tabmune 1, obpatum
0co00e BHMMaHHE Ha CHI)KEHHE MHTEHCHBHOCTU DPAaJUOAKTUBHOIO M3IYy4YEHHs B XOJ€ Ipolecca
HUB, umenHo ono Osarojgapss oOpaTHOM NPONOPLHUOHAIBHOCTH MAaTEMaTHYECKOTO BBIYMCICHUS
napameTpa CKOpPOCTH CUETa M OIpPENeNINIO0 MIUIIO3HI0 OTCYTCTBHUSI BHEIIHErO BO3JEHCTBHUSA, CTOJb
OYEBHJIHO JEMOHCTPUPYEMYIO paHee!

OOumM BBIBOJOM SIBJISIETCSI KOHCTaTalus (pakTa HEBO3MOYKHOCTH HCIOJIb30BaHUS B
KayecTBE HCXOJHOTO TlapaMeTpa, XapaKTepU3YIOIIEro WHTEHCHBHOCTh JIOOOTO CIy4ailHOTO
nporiecca, npuMensemoro s peuenuun HUB, 3HaueHus ckopocTu cyera, B CHIIy €ro oOpaTHO
MPONOPIMOHATFHOH  (DYHKIIMOHABHOW ~ 3aBHCUMOCTH, KOTOopas B  XOJe  JajibHeimiee
MaTeMaTH4ecKol  oOpabOTKM  JaHHBIX  JMOO  HHUBEIUPYET  OKa3bIBaeMOE€  BHEIIHEE
HEDJIEKTPOMAarHUTHOE BO3JICHCTBHUE, THOO NCKAXKAET €ro.

C coxaneHueMm cienyeT OTMETHTb, YTO BCE IPOBOAMMBIE HCCIEAOBAaHUS B paMKax
KOHIICTIIMM MaKPOCKOMMMYECKNX (IIYKTyalWid, ONMHMPAIOTCS HA WCIIONb30BAaHMHM B KayecTBE
MEpBUYHOrO 00paldaThIBAEMOr0 CUTHAla, HMEHHO MapaMeTpa CKOpocTH cuera. YTo, BO-TEPBBIX,
co3/1aeT MPAKTUYECKYIO HEBO3MOXHOCTb PETUCTPUPOBAHHS JeCTPYKTYPUPYIOIIHAX
HEDJICKTPOMArHUTHBIX B3aUMOJIEHCTBHUH, @ BO-BTOPBIX, UCKaKAET CaMy CYThb CTPYKTYPUPYIOLIMX
HEDJIEKTPOMArHUTHBIX TPOIIECCOB, IPU YCIOBUH, YTO OHU JOCTATOYHO WHTCHCUBHBI I N3MEHECHUS
HE TOJIBKO CITy4alfHOCTHBIX XapaKTEPUCTUK NPUMEHIEMbIX CIIy4ailHBIX IPOLIECCOB, HO BIIMSIOT U HA
WX MHTEHCUBHOCTH. C NPYroil CTOPOHBI, CIEMyeT MPHU3HATH HECOCTOSATEILHBIMU JOBOJBI O SIKOOBI
HE MMEIOUIe Hay4YyHOrO UCIOJb30BaHUS Ppa3MEPHOCTH TOJIY4aeMOW JHCIEpPCHH, B  XOJIE
MaTeMaTHYeCKO OOpadOTKM [aHHBIX, OCHOBAaHHBIX HAa BpPEMEHHBIX pSAAaX W BBIPAKCHHBIX
BpeMEHHBIMU UHTepBasiaMH. O TOM, KaK 0TKa3aTbCsl OT MOJJ0O0OHON HE OOLIENPUHATON pa3MEpPHOCTH,
Y MOWUJIET peyb Jajee.
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Puc. 7. a) lucnepcusi perucTpupyeMoro curHajga omnpeaedéHHasi Ha BbIOOpke mo 30-tu  Oamskadmmm
usMepenusim. 0) Jlucnepcusi napamMerpa CKOPOCTH cuyeTa omnpelejJéHHas Ha BbIOopke nmo 30-tm  OuamzkadmmuM
u3MepeHusiM. BeprukainbHbiMu JuHUSAME oTMedeH yyacTok HUB ycrpoiictBa « HI'K-BET' A».

Hexotopeie HayuHble HampaBlieHUsS TakXKe CTAJIKUBAINCh C TIOJOOHOW MPOOJIEMOH,
CJIO)KHOCTH BOCIPHSTHUS MOJTYy4a€MON pa3MEpHOCTH B XOJE CTATUCTHYECKOTO aHajau3a HEKOTOPBIX
0a3 nmaHHbIX. Tak, HampuMmep, TPU CHHONTHYECKOM OTMPEIEICHUU PO3bl BETPOB KOHKPETHOM
MECTHOCTM  MOJydyaeMass pa3MEpHOCTh CTATHUCTHUYECKOTrO  aHalu3a CMyllaJa Hay4dHYIO
OOLIECTBEHHOCTh HHUYYTh HE MEHbIIe. OJTy NpodieMy yIaloch MPEoIoNieTh HECKOJIbKO
JECSITUIIETUN Ha3aJ BBOJAOM B CTAaTUCTHKY HOBOTO MapaMmeTpa, KOTOPHIH TONy4WsT Ha3BaHUE
kod(urmenta Bapuanuu. Kospdurment Bapuanmm onpenensiercsi, Kak OTHOIIEHUE CTaHIAPTHOTO
OTKJIOHEHHS K CpeqHEell BeTM4MHEe HCCleayeMoil 0a3bl JaHHBIX M MOXKET OBITh JIETKO BBIPAKEH B
MPOIEHTaX TMPOCTHIX YMHOXXCHHEM JaHHOTO OTHOIIEHHWS Ha CTO. 3aMe4yaTelbHOCTh JTOTO
rnapameTpa CTaTUCTUYECKOTO aHallM3a 3aKJII0YaeTCsl B BOBMOYKHOCTH C €ro MOMOIIBIO CPaBHUBATH
caMbl€ pa3JIMYHbIE TIPOIIECCHl U SBJICHUS HE3aBHCHMO OT MX MacmTaba W eIWHUI] U3MEPEHUs, TaK
KaK OH JaeT BO3MOXXHOCTh OIIEHUBATh pa3Opoc JaHHBIX HE B aOCONIOTHBIX 3HAUEHUSX, KaK MPHU
WCIIONB30BAaHUM JIUCIIEPCUU W CPETHEKBAJIPATUYECKOTO OTKJIOHEHHUS, a B OTHOCHUTEIbHBIX
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equHuax. Bce Bwimepaccmorpennsie HUB oTHOCHMIMCH, K WHTEHCHBHBIM IPOIIECCaM; YTOOBI
MoKa3aTh BO3MOXKHOCTh HCIONB30BaHUA Kod(duimeHTa Bapuanuu B OOHApYKEHHH TaKe CaMBIX
C1abbIX  HEINEKTPOMArHUTHBIX  BO3JEHCTBUHM, oOparuMcs K  pe3yinbTaTaM  CIEAYIOLIETro
9KCIIEPUMEHTA.

Ha pucynke 8 mokaszaHbl pe3ysibTaThl pErMCTpUpOBaHUs cTpykTypupytomero HUB nHa
npouecc PP.
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Puc. 8. Perucrpupyemblii curHaJji, npeacTaBjJsOmui co00il BpeMeHHOH ps COOBITHH - MHTEPBAJIOB BpeMeHH
Ha0opa pelenTOPHOIl CHCTEMOH CTPOro 3aJaHHOI0 YHCJIAa PErucTPUPYEMbIX PaAHOAKTHBHBIX YacTHIL
paguoMerpoM Ha ocHoBe cuerynka CHU8B-1. B kadecTBe AONMOTHUTENBHOT0 HCTOYHMKA PagUO0AKTHBHOIO
H3J1y4eHHs1 MCII0JIb30BAJIC MUHEPAJ KPacHbIil rpaHuT. ['opu3oHTaibHast och rpadguka cOOTBETCTBYET HOMEpY
HU3MepeHus BAOJbL BpeMEHHOro psina. BeprukanbHbIMH JUHHAMH oTMedeH yyactok HUB ycrpoiictBa «HI'K-
BEI'A».

Ta6n1/1ua 3 OTPAXKACT TOT KC SIKCIICPUMCHT B CTATUCTUYICCKOM BUIC!:

Taoauna 3

AHau3upyembli Yuciao Omkaiux u3mMepeHuii, no

napamerp KOTOPBIM NMPOU3BOJAUTCS aHAJIN3

cJIy4aifHOTro mpouecca Yuactku Bo3jaeiicTBus u pona | mapamerpa [%]

PaAM0AKTHBHOIO pacnajaa no 3 no 10 no 70 no 100

Kos¢puumnent Bapuauuu

HHTEPBAJIOB BpeMeHH, Don 24,15 26,8 26,74 26,44

perucTpupyeMoro

napaMerpa Bo3neiictue HI'K 17,68 19,79 20,20 19,90
DoH 24,04 25,71 26,17 26,29

221



obnacte HUB

15,00%

10,00%

o6nactb HB

15.00% l\
10,00% \
500%
0.00%
1 101 201 301 Y 501 601 o] o
.00 oGnacTs FVB
30,00% k o

20,001% h_u'
15.00%
1 101 201 31 a0 501 01 01

Puc. 9. a) Kodppunuent Bapuanuu, onpeaeéHHblii Ha BbIOopKe mo 10 damwkadmuM U3MepeHusiM BI0JIb BCETO
BPEMEHHOI0 PS/Ia perucTpaumuu coobITHil, MpeAcTaBJISIOIIMX co00if MHTepBaJbl BpeMeHH Ha0opa penenTopHoi
CHCTEMOM CTPOro 3aJaHHOI0 YHCJIA PErHCTPHPYEMbIX PAaJIHOAKTHBHBIX YACTHI] PaJHOMETPOM HAa OCHOBeE
cyerunka CHU8B-1. B kavecTBe JONOJHHMTEIbHOI0 MCTOYHHKA PAJMOAKTHBHOIO H3JIYYCHHS] HCIOJIb30BAJICH
MHHepPAaJI KpacHblil rpaHuT. BeprukanbHbiMu TuHHsAME oTMeveH ydacTok HUB ycrpoiicrea «HI'K-BEI'A». 0)
Kos¢pdpunnent Bapuanum, ompenejJéHHbIH Ha BbIOOpPKe mo 70-Thm OamkaiilinM HM3MEpEeHHMSIM  BJOJb BCero
BPEMEHHOI0 Psia PerucTpanuu COOBLITHIl NMPH TeX Ke YCI0BHAX JKcnepuMenTa. B) Koadpduuuent Bapunanuu,
onpegeaéHHbI HA BbIOOPKe MO cTa OJMMMKAMIINM H3MEPeHHSM BJ0JIb BCEr0 BPEMEHHOI0 PsJa perucrpanun
coOBITHII IPU TeX Ke YCJIOBHMAX IKCIIEPUMEHTA.

beul ompenenern ko3(p@UIMEHT Bapualuud MO HECKOJbKUM 3HAUEHHUSAM ONMKalIInx
M3MEPEHUH C MOCTOSHHBIM yBEJIHUeHHEeM 00pabaThiBa€MOro MaccHBa JaHHBIX, PUCYHOK 9 a) - 1o
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10 OamxalIM U3MEPEHHSIM, PUCYHOK 9 0) - mo 70 OmmkaiiM U3MEpEeHHUsIM U PUCYHOK 9 B) - IO
cTa OumxaimM u3MepeHusM. JIerko oOHapyKUTh, UTO € yBETHMUYECHHEM MaccuBa 00pabaThIBaeMBbIX
JAHHBIX BO3HMKAaeT BO3MOXKHOCTh CTATUCTHUECKH JOCTOBEPHO PETUCTPUPOBATH BHEIIHEE
HEDJICKTPOMArHUTHOE BO3ACUCTBUE, XapaKTEPHBIM SBISETCA HAIWYHE PE3KOr0 CHUKCHHUS
napamerpa ko3 duirienTa Bapraly HemoCpeACTBEHHO B MOMEHT Hauaza npouecca HUB.

Heckonpko c10B 00 OZHOPOAHOCTH AAHHOTO Tpolecca. B craTHcTUKe MPUHATO CUUTATH,
ecii  kodpdunueHt Bapuanuun MeHee 33%, TO Takoil MPOLECC SBISETCS OJHOPOIHBIM.
CootBercTBEeHHO, ecinu K03 duieHT Bapuanuu Boie 33%, IPOIECC CUUTACTCS HEOTHOPOIHBIM.
BuguMm, 4To uccinemyeMblii HaMu MPOLECC SIBIAETCS OAHOPOJHBIM, a CTpyKTypupyromee HUB
CHOCOOHO yCHUITMBATh TaKyl OJHOPOAHOCTh. [1000HBIE TaHHBIE CTATUCTHUYECKOTO aHAlIM3a HECYT
JO0CTOBEpHYIO MH(popManuio o xoae mporecca HUB Ha penenTopHyro cucTeMy, OHH CIOCOOHBI
CaMbIM IOJIHBIM 00pa30M BBISBISTH 3()PEKThl 1 3aKOHOMEPHOCTH IMPOLIECCa U C UHKEHEPHON TOUKU
3peHHsI HEOIIEHUMBI. VIcmoip30BaHne MOJOOHONW METOAMKH CTaTHCTUYECKOH OO0paOOTKM JaHHBIX
MO3BOJISIET B MHXKEHEPHOI MpaKTUKe MPOBOIUTH pa3HOOOpa3Hble pabOThl MO PErHCTpalluU JIaxe
caMbIX HE3HAUUTENbHBIX MO0 HMHTeHcMBHOCTH HMB Kak HMCKyCCTBEHHOTrO, TaK U E€CTECTBEHHOTO
MIPOUCXOXKIACHHUS.

HCHOJ’ILSyeMaﬂ JIMTCpaTypa

1. Kapagaiikua A.B. HekoTopbie BOIpOCHl HEANEKTpOMarHuTHOM kubepHeTnku. M., Hayka, 2006.
— 288 c. (http://vega-new.narod.ru)

2. Kapagaiikua A.B. O6HapyXeHHe U Uccie0oBaHne HH()OPMAIIHOHHBIX CBOMCTB JIEKTPUIECKOTO
Toka. // Martepuanst II-ii  MexayHapoqHOW  HAay4YHO-TPAKTUYECKON  KOH(EpPEHIUH.
Topcuonnsle ot ¥ HHPOPMALMOHHBIE B3auMozeicTBus. Mocksa. 15-16 centsiops 2012 r. C.
65-73. http://second-physics.ru/moscow2012/moscow2012.pdf

3. Mnons C.3., Hamuot B.A., XXBup6muc B.E. u np. Bo3moxHast 00ITHOCT MAaKPOCKOITHYECKUX
¢bnykTyanuii ckopocTell OHMOXMMMYECKMX M XHUMHYECKHUX peakuuid M QuIyKTyanuil npu
M3MEPEHUSX PaJIMOAKTUBHOCTH, ONTHYECKOW aKTUBHOCTH M (PIMKKEpHBIX IIymMOB. buodusuka,

1983, 1. 28, Nel.

THE STATISTICAL ANALYSIS LAWS FOR THE TIME SERIES FORMED AS A RESULT OF
REGISTRATION OF A RANDOM PROCESS OF RADIOACTIVE DECAY UNDER THE
NONELECTROMAGNETIC INFLUENCE

Alexander Karavaykin
“VEGA” Laboratory of Non-electromagnetic Cybernetics

karavaykin@mail.ru

The experimental results on the registration of non-electromagnetic information impact (NII) on the process of
radioactive decay (RD) are presented in the report. Some general regularity was identified in the statistical analysis
of the time series for the recorded random processes of RD. The use of the counting rate value as a starting
parameter, characterizing the intensity of the random process, proved incorrect. The new method of statistical
processing for the received data was suggested.
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O BJIUSIHUU [IUD®POBBIX OTOEPAYEHUI EOMETPUYECKUNX OUT'YP HA
I[TPOIT'PAMMY PA3BUTHUA CEJIbBCKOXO3ANCTBEHHbLIX OFBEKTOB

C.H. Macn06pozll, B.JI. LlIkunes?, C. KepH6ax3

1)I/IHCTI/ITyT reHeTUKH, (pu3nonoruu u 3anmThl pacteHuit AH Moinnossl, yiu. [Iaaypuit, 20, T.
Kumuues, MJ[-2002, Monzosa, maslobrod37@mail.ru.
Z)I/IHCTI/ITyT npukiagHon pusuku Axanemun Hayk PecryOmuku Moanossl, Yin.-kopp. PAEH, V.
Axanemuueckas, 5, r. Kummnes, MD-2002 VIadimir-Shkilev@mail.ru
3)I/IHCTHTyT NapajuIeIbHbIX U pacipeneleHHbIX cucteM, Lltyrraprckuii Y HuBepcurer, yi.
Yuusepcurerinrpacce, 38, 70569, r. llltyrrapr, ['epmanus, serge.kernbach@yahoo.com

[Tpn sxcHoHMpOBaHMU LUPPOBBIX OTOOPaKEHHH MPaBO- U JICBOCIHUPAIBHBIX T'€OMETPUUYECKUX (Uryp IOJ YalIKaMu
Iletpu c ceMmeHamu TpHUTHKajde OOHapyX€HAa WHAYKIMS NPEUMYILECTBEHHO IPaBbIX M JICBBIX IIPOPOCTKOB B
COOTBETCTBHUHM C THUIOM chupaiu ¢uryp. DTOT MeTOoJ] MNpeisiaracTcsi MCHOJNb30BAaTh JUIS HOBBIIMICHHS POCTOBOM
aKTUBHOCTH PACTCHUH.

B [1] onyOnukoBaHa niepBasi 4acTh 0030pHOM CTAaTbU, MOCBALIEHHON SKCIIEPUMEHTAIHBHOMY
JI0KAQ3aTEeNIbCTBY ~ HAWYHMS ~ HENOKATbHOM  CBSA3M  MEXKAY  pAcTUTEIbHBIMU  OOBEKTaMU
(npopacratoniiMu ceMeHaMmu). B 31Ol paboTe OCHOBHOE BHHMAaHME YAEJIEHO HEJIOKAIbHON
(manpHe) cBA3M B cUCTeME «IU(POBOE OTOOpAKEHHE PACTUTEIBLHOTO OOBEKTa - PacTUTEIbHBIN
o0wvekT». Jns wmHayknuu sddekra HenmokampHOUW cBsizm (DHC) mpoBOaWIIOCH BO3JEHCTBHE
BHEIIHUMH (akTopamMu (MEXaHHMYECKHM, TEMIIEpaTypHbIM, paJdallMOHHBIM) Ha LU(pOBOE
otoOpaxenue (depHoOenoe Wim BeTHOE POTO) pacTUTEIHLHOrO 00beKTa. B pe3ynbraTe y cemsiH (Ha
($OTO KOTOPBIX MPOBOJWIOCH BO3ACUCTBHE) H3MEHSIIOCH MOPGHOPU3NOIOTUYECKOE COCTOSHUE
(moBBIIIIANIACH WX DHEPTUSl NMPOPACTAHUS M BCXOXKECTh), a TAKXKE YBEIMYHBAJIOCH YHCIO MPABBIX
MPOPOCTKOB, BBIPOCHIMX W3 O3TUX ceMsH. [lodydeHHbIe JaHHBIE CBUJETEILCTBOBAIH O
HEJIEKTpOMarHuTHou mipuponae d¢ddekra. Kpome 3Toro, ObLIO MOKa3aHO, YTO W B OTCYTCTBUH
ctpecca Ha GOTO ceMsH TpuU ONMKHEM, NPAKTUUYECKH KOHTAKTHOM, OpPHUEHTUPOBAHHOM
pacrnoyioxeHun GOTO U €ro 00bEKTa TaKKe HAOIIOACTCS B3aUMOJICHCTBHE MEXKIY KOMIIOHEHTAMHU
CHCTEMBI «IIUPPOBOE OTOOPAKEHUE PACTUTEIBHOTO O0BEKTA - PACTUTENIBHBIA 00BEKT», TTOCKOJIBKY
M3MEHSUTUCh OTMEYEHHBIE BBINIE TapaMmeTpbl MOPPO(HU3HOIOTHIECKOTO COCTOSHUS CEMSH U
IIPOPOCTKOB.

B Oonee panHmX paboTax OTMeueHa BO3MOXHOCTh WHAYKIMH OJIDKHEH CBSI3U MEXIY
CEMEHaMH M OOBEMHBIMHU T€OMETpUUYECKUMHU (UTypamu (MUpaMUAaMU, KOHYCAMHU U KYIIOJIaMH),
YTO BBIPAXKAIOCH B YBEIMYCHWW YHCIIA OIPENEICHHBIX OHWOM30MEPOB (JEBBIX WJIHM IPaBBIX
npopocTkoB) [2, 3].

Bosnukaer Bompoc, MOTYT JIM IJIOCKHME TeoMeTpudeckue Qurypsl (paktuuecku nudpoBoe
¢dororpaduueckoe oTodpakeHHe 3TUX (QUIyp) OKa3bIBaTh BIMSHUE Ha (OPMHUPOBAHUE JIEBU3HBI
WIA TIPAaBU3HBI y TPOPOCTKOB. OXKHIANOCH, YTO JIEBBIE W TpaBble QUTYpHl OyIyT WHIyIHPOBATH
MOSIBJIEHHE U3 CEMSIH IPEUMYIIIECTBEHHO COOTBETCTBEHHO JIEBBIX U MPABBIX IPOPOCTKOB.

MoHagHas mporpamma, CO3Jaromas Ui KaKIOH IUQPHI JBa BHUXPS, BPAIIAIOMIUXCS B
pasHble CTOPOHBI, ACHCTBUTEIHHO (HOpPMUPYET, B YACTHOCTH, IPOTPaMMy CO3JaHHs MEPBUUHOTO
JyXOBHOTO (TOYHEE, MaTepHaIbHO-IyXOBHOI'0) 3JI€MEHTa, CYIIECTBOBAaHHE KOTOPOIO IMpe/icKa3aln
emé ApucTtorens u YacTUYHO JIeOHuIl [4] ¥ KOTOPHIA OB Ha3BaH UMM dHTENEXUIMH. OHAKO HA
y Apucrorens, Hu y JleliOHMIa (paKTHMUECKHM HE PACKPHITO 3TO TOHATHE U JaHBl TOJIBKO
MIPOTHBOPEUNBBIE CBOMCTBA JHTENEXWH KaK MEPBUYHOTO DIIEMEHTA, O0JAJaroIIero MepBHYHBIMU
3ayatkamu Co3HaHHUS.

BriepBrie Ha poiib SHTENEXUHU OBUIO TIPEIOKEHO UCTIOIB30BaTh MU PHI HATYPAIBHOTO psiaa
or 1 10 9, koTopsle 00pa3ylOT 3epKaibHble Mapbl reomerpuueckux ¢uryp. IlogpodHo nnudposoit
MeXaHu3M (pOpPMUPOBAHUSI YHCEN HAa KOKION U3 OCEH JIETIEeCTKOBOM CUCTEMbI KOOPIUHAT IMPUBEICH
B [5, 6]. IlocnenHroro mapy oOpa3yrOT OJMHAKOBBIE (UTYpPHl — IECBATUTPAHHHKH, Ha KOTOPBIX
TPYJIHO BBLACNTUTH HampaBjeHue BpamieHus (Tadbmumna Nel).
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Taoauna 1. I'eomerpndeckne ¢purypsl nugpsi 9

1+8—9 8+1—9
2+7—9 7+2—9
3+6—9 6+3—9
4+5—9 5+4—9
9+9—9 9+9—9

Brauane nis o6Hapyx)enus 3¢ dexra ObUIH UCTIOIB30BaHbI TOJIBKO ABa Tuma ¢uryp - Nel u
Ne2 (tabmuma 1) ¢ GonbIIMM YKUCIOM MMOBTOPHOCTEH B KaXK10M BapuanTe. UepHoOenbie nudpoBbie
dororpadun Guryp craBuIMCh MO YamkH [leTpu, B KOTOPBIX MPOpaIIUBAIMCE CEMEHA TPUTUKAJIE
(B HampaBJIEHUU POCTa POCTKa, T.€. CHU3Y BBEPX JieBas CHHMPaIb JUIsl POCTKA CTAHOBUTCS NMPABOU U
HaoOopoT). B kaxxpom Bapuante — 10 gamek o 50 cemsiH, oOmee yrcio ceMsiH B Bapuante — 500

HITYK.
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Kak BuaHO mu3 Tabmuusl 2, npaBble (UIYpbl MHAYLHMPYIOT IPEUMYIIECTBEHHO IpaBble
MIPOPOCTKH, a JIeBbIE (PUTYPHI — JIEBBIE TPOPOCTKH (3TO YETKO 3aMETHO Il BTOPOTO TUIA (DUTYPHI),
WHpykius npaBbIX HPOPOCTKOB CYILECTBEHHAs IO CPaBHEHMIO ¢ KOHTposieM. Takum oOpazom,
ObUIO MPUHIMITHAIBHO OKA3aHO HAJTMYME BIMAHUS 3TUX T€OMETPUYECKUX (HUTyp Ha MPOLEHTHOE
COOTHOILIEHHE JIEBBIX U MPaBBIX IPOPOCTKOB ceMsH TpuTHKaie (copT VHren 93).

Bwmecte ¢ Tem, eciii yIuTBIBaTh Tak Ha3biBaeMbId «d3PdekT koHcepBauu dddexra» (IKI),
T.. CIHOCOOHOCTb HCCIEN0OBaTelsl OCO3HAHHO WM HEOCO3HAHHO OKa3blBaTh MBICIEHHOE
MOTHBHPOBAHHOE BO3JICHCTBUE HA XOJ JKCIIEPUMEHTa [/], clenoBaio JOMYCTHTh, YTO B JTAHHOM
oneiTe 3TOT 3((eKT Takke MOr HposBUTHCI. Benp reomerpuyeckue QuUrypsl Moja ceMeHaMH
3aKJIaJpIBall ONIEPaATOP, JTUYHO 3aIUIAHUPOBABILIHAN JAHHBIN OIIBIT.

[TosToMy B ciemyrouuii omelT ObLT HpPOBENEH 0ojee YUCTO: TeoOMEeTpHUuYecKue (Gurypsl
3aKJIaJBIBAJINCH II0J] CEMEHa MCCIECN0BATENIEM, KOTOPBIA HHMYEro HE 3Hal O CyTH IPOBOAMMOIO
JKcIiepuMeHTa. B 3ToM cilydae BiMsSHHE oOI€paTopa IOJHOCTbIO HUCKIKOYaloch. bojee Toro,
IIOJICYET JIEBBIX M IIPABBIX IIPOPOCTKOB TPUTHKAJIE IPOBOAWICSA MOATOTOBIECHHBIM OIEPATOPOM,
KOTOPBIN MOJTy4an HH(POPMALIHIO O TUIIE UCTIOIb30BAaHHONW F€OMETPUIECKOM (PUTYPBI TOJIBKO MOCIe
IIOJyYeHUs OKOHYATEJIbHBIX JaHHBIX. TakuM 0Opa3oM, METOJOJOTHMYECKH YAAJIOCh MPOBECTH TaK
Ha3bIBAEMBbIH «CIJIETION» OIBIT, BBIACIMUBILNN BIMSHUE HA CEMEHA TOJBKO F€OMETPUUYECKUX (puryp
(Tabmuna Ne3). Huciio ceMsH B KaKJOM BapUaHTE Ha 3TOT pa3 yxe Obl1o yMeHbLIeHO 10 250 mTyk
(5 vamek o 50 ceMsiH), HO B OIBIT ObLIN BOBJIEUEHBI BCE TUIIBI QUTYD.

Cornacno tabnune Ne3, Bce ¢urypsl ¢ npaBbIMU U JIEBBIMHM CHHPAISIMU (110 HAIIPABICHUIO
pocTa pocTKa MPOPOCTKA) BHOBb MHAYLMPOBAIU IMPEUMYLIECTBEHHO COOTBETCTBEHHO IIpaBble U
JEBblE IPOPOCTKH. Paznuuus Mexay 4YMCIOM IpaBbIX U JIEBBIX IPOPOCTKOB OKa3ajaoch
cyliecTBeHHbIM Uit uryp ¢ Homepamu 1, 2 u 3. Cpennee u3 uetbipex ¢uryp (Nel-4) mokasaino
BBICOKYIO JIOCTOBEPHOCTh (DYHKIIMOHAJIBHBIX PA3IMYUil MEXAY JIEBBIMU U IPaBbIMU (pUrypamu no
JIeBBIM H MPaBbIM npopocTkam. @urypa NeS (Ha tabmune Nel — 3TO HEOTIMYHMMBIE APYT OT JIpyTa
JEBSTUTPAHHUKH ), KaK U 0)KMJAJIOCh, HE [T0Ka3aJla pa3Inuuil MEeXAy IIPaBbIM U JIEBbIM BapUaHTaMHU.

W3BecTHO, 4TO NpaBble (POPMBI IPOPOCTKOB M B3POCIBIX PACTEHUN 3JIAKOBBIX KYIBTYp U
neBble (OPMBI TMPOPOCTKOB U B3POCIBIX PACTCHUM OBOIIHBIX KYJIBTYpP XapaKTepU3yHOTCS
MOBBIIIEHHOW pPOCTOBOM aKTUBHOCTBIO, YTO IOJOXKUTEJIBHO CKa3blBACTCS HA 3E€PHOBOM U
BEreTaTHBHOM MPOIYKTHBHOCTH pactenuii [8, 9].

Taoauna Ne2. MHAyK1us JeBbIX H MPABBIX MPOPOCTKOB TPUTHKAJIE FreoMeTpUYecKUMH Gurypamu

Ne /i | Bapuant cnupanmu B durype B | Bua ¢burypsl, | Yucno MPaBBIX
HaNpaBICHUH  POCTa  POCTKA | PACIIOIOKEHEHOMH O] | IPOPOCTKOB, %
MIPOPOCTKA yamkoit [letpu ¢ cemenamu

1 KonTposb 51,9+2,14

2 IIpaBas cniupans 59,6 +2,48%*

(o yacoBoii cTpenke)
3 JleBas cimpab 53,0+2,39

(IpOTUB YaCOBOM CTPEIKN)
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4 IIpaBas cniupanb 62,5 +2,44*

(TI0 yacoBoO# cTpenke)

5 Jleas criupaib 46,6 + 3,75

(IpOTHB YaCOBOM CTPEIKHU)

[Tpumeuanue: * - pa3nuuus CyIIECTBEHHBI [10 CPAaBHEHUIO ¢ KOHTpoJieM npu P<0,95.
BriBOaBI

1. BriepBble SKCIIEpUMEHTAIBHO TIOKA3aHO, YTO U (POBBIE reOMETpUIecKre (PUTYPHI C JIEBO-
U TpaBO BpallaTeNbHbIMU MPOTrpaMMaMH CYILIECTBEHHO BIIMAIOT Ha IpOrpamMMmy pa3BUTHUS
pacTUTENbHBIX OOBEKTOB (CEMSH TPHUTHUKAJIE), YTO BBIPAKAETCS B MHAYKLHU JIEBBIX M IMPaBbIX
IIPOPOCTKOB B COOTBETCTBUH € THIIOM ITPOrPaMM 3THX LIU(PPOBBIX FEOMETPHUUECKUX (DUTYD.

2. Co3pmaercss BO3MOXKHOCTH YIIPABJIEHUS MPOJYKTUBHOCTBIO PACTEHMH € IOMOUIBIO
reOMETpUUECKUX GUryp 3a cueT Uu30MpaTeNbHOW MHIYKUUMH OHMOUM30MEpPOB  pPACTEHHUH,
XapaKTEPU3YIOLIUXCS BBICOKOM POCTOBOM aKTUBHOCTBIO.

Tabénauna Ne3. Iludposble ¢GuUrypbl M COOTBETCTBYIOIIee KaxKa0il ¢urype 4YMcI0 MNPaBbIX HNPOPOCTKOB
TpuTHKAaIe, %

Ne ¢uryps! | Bapuant cnupanu | Yucio IIpaBbIX
(cornacHo B (Qurype B | IpOpOCTKOB, %
Tabsuubl Nel) HaIlpaBJICHUU
pocTa pocTka
IPOPOCTKA
Kontponb 51,6 £2,34
1 [TpaBas 61,3 +3,84
JleBas 42,6 + 3,83
2 ITpaBas 55,2 +3,38
JleBas 42,6 + 3,83
3 [IpaBas 57,1+1,42
JleBas 41,8 £ 1,88
4 [TpaBas 56,1 + 3,60
JleBas 48,3 + 3,48
5 [TpaBas 45,8 + 3,92
JleBasg 426+ 2,84
Cpennee u3 1-4 [TpaBas 57,3+ 1,58
Cpennee u3 1-4 Jleas 42,0+ 1,86
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ON INFLUENCE OF GEOMETRICAL FIGURES ON DEVELOPMENT OF PHYTO-OBJECTS
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By exposing seeds of triticale by clockwise and counter-clockwise geometrical spirals, an increase of “right sprouts”
(sprouts with the leaves centered around the stem clockwise) and “left sprouts™ (those with the leaves centered around
the stem counterclockwise) was observed. This method can be utilized forimprovement of crops growing in laboratory
and field conditions.
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CEMEHA KAK TECTOBIBIfI OBBEKT IIPM OLEHKE HEKOTOPbIX
OYHKIMNOHAJIBHBIX CBOUCTB 3AIIUTHOI'O YCTPOUCTBA «9KPAH»

M. KOBaJ'IBKOBl, C.H. Macno6poz[2

Y Pocenifcko-MonaBekas HAy4YHO-TIPOU3BOJICTBEHHAs opranuzanus «Ecran-Grupy, yin. eueban,
99/3, oduc 910, r. Kumuuaes, M/J] 2038 Monmosa, Goldegg@BK.ru
2) HNHcTuTyT reHeTuku, GU3noIoruu U 3amuThl pacteHnidi AH Monnossl, yi. [Iaaypwii, 20,
r. Kummnes, M/1-2002, Moamosa, maslobrod37@mail.ru.

HesnekrpomarHutHoe u3ilydyeHue (TOPCHOHHOE TIOJI€) 3allMTHOTO  YCTPOMCTBA  «ODKpaH»  OKa3bIBaeT
CTHUMYJISIIMOHOE JEHCTBHE Ha CEMEHa IIEHHIBI U ToMaTa (IOBBIIAET BCXOXKECTb CEMSIH M YBEJIHMYUBAET YHCIIO
(U3NOTOTHYECKN aKTHUBHBIX TPABBIX MPOPOCTKOB). D¢ ekt HaxoawTcss Ha ypoBHE 3(]dexToB oT crmadboro
3JIEKTPOMArHUTHOTO MOJIS ¥ TIOJISt MBICIIH OLIepaTopa.

BBengenue

KonunuecTBo monp3oBarenell COTOBOW CBS3bI0 B MUPE BO3PACTAET €KEAHEBHO M €KEYacHO B
reoMeTpuyecKoil mporpeccun. Pacter konuuecTBO 0a30BBIX CTAaHLUUN, a OHM TOXKE SBISIOTCS
HEMOCPEACTBEHHBIM HMCTOYHMKOM U3NMydeHUs. bnuszocte TpyOku TenedoHa K TOJIOBE U
PErUCTPUPYIOIIEECs IMOBBIIIEHUE CIy4YaeB OIMYXOJEH MO3ra TOXKE 3aCTaBIIIIOT HACTOPOXKUTHCI U
cBs3aTh TenedoH M yXyAleHue 370poBbs yenoBeka BoeanHo [1]. Mo cmoBam mpodeccopa JIviid
Candopaa, «100poBOIBHOE OOIYYCHHE MO3Ta MHUKPOBOJHAMH OT MOOWIBHOTO TeiedoHa - 3TO
camblii KPYIHBIN OWOJIOTMYECKUN AKCHEPUMEHT HaJa denoBekom». M moOaBUM, SKCIEPUMEHT C
TSKENBIMU U, YBBI, C [IPEACKa3yeMbIMU JJIsl 30POBbS UEJIOBEKA I1OCIIEICTBUSMHU.

[Tpodeccop HO.I'. I'puropneB, mpencenarens Poccuiickol HalMOHAIBHOM KOMHCCHH IO
3alUTE OT HEMOHM3HUPYIOIIMX M3JIyYE€HUH, WIEH 3KCHepTHOro komurera [IporpaMmbsl BceMHpHOM
OpraHM3aliy 31pPaBOOXpaHEHHS «DJIEKTPOMArHUTHBIE TOJS U 3J0POBbE YEJIOBEKA» CBOKO CTAThIO
«DNEKTPOMAarHUTHBIE TOJS COTOBBIX TeNe()OHOB M 3I0POBBE JAETEH W TOAPOCTKOB)» CHAOIMI
KpacHOPEUYMBBIM MO13aroJI0BKOM: «CHTYyaIus, Tpedyromias MPpUHATHS HEOTIOKHBIX Mep» [2].

be3 MoOMIBHON CBsI3M B HAcTosIEe BpeMsl M B OipkaiiieM OymyieM, MOXO0Xe, yKe He
oboiitrck. (CrnemoBaTeNnbHO, BBIXOJ HAJAO UCKAaTh B CO3/IaHUM HAAEKHBIX CPEICTB 3aIIUTHI OT
«coTOBOM HamacTu». M y)xe MIpUMEHSIIOTCSl pa3iIuyuHbIe TUIIBI TOAOOHBIX YCTPOMCTB [3], [4].

Coznannoe yupexnaenuem  «Ecran-Grup» SRL 3amutHOe yctpoiictBo (3Y) «Okpan»
MpeIHa3HAYEHO I 3alUThl YEJOBEKa OT BPEIHOTO HEHMOHU3UPYIOLIETO M3IYYEHHUsS] MOOMIIBHBIX
TeneoHOB Bcex TUMoOB [5], [6]. VYcraHaBnuBaeTcss MOJ KPBIIIKOW MOOMIBHOTO TenedoHa
aKyMYJISITOPHOTO OTCEKa 3HaKOM K KpBILIKE WK B pyTiispe TenedoHa.

Ero Bbicokas 3()(peKTUBHOCTh MOATBEP)KICHA CEPhE3HOW IKCIEPTU30H, MPOBEAECHHONW MOJ
HETIOCPEICTBEHHBIM PYKOBOJCTBOM Tmpodeccopa FO.I'. T'puropseBa [7]. OOnydeHuwe MbIiiei
(TMOpUIBI TEHETUYECKH YHUCTHIX JIMHUK) COTOBBIM Tele(OHOM €KETHEBHO IO 2 Yaca B TEUEHUE 5
JTHEH TPUBOAWIO K ruOenu mpimed. C MOMOINIBIO 3aIlUTHOTO YCTPOWCTBA «DKpaH» UX THOEINb
npenoTBpamanack B 98% ciayqaes [7].

Camo 3V «DOxpan» sBiseTcss HUCTOYHUKOM IIOJISI HEIJNEKTPOMArHUTHOW (TOPCHOHHOI)
MIPUPOBI, TTO3TOMY OHO MOJKET BBICTYINATh B KauecTBe (DakTopa MpPsIMOTO JEWUCTBUS HA >KUBOU
00BeKT. B cBs3M ¢ 3THM 11e51eco00pa3Ho MPOBEPUTH €ro JAEUCTBHUE U HA TaKhe 0OBEKTHI, KOTOPbIE C
TOYKH 3PEHHs] JTHUKH, MPOCTOTHI, SYKOHOMUYHOCTH U JIOKA3aTeJIbHOCTH SIBISIOTCS HauOolee
noaxonsmmmu. K TakumM oOBEKTaM BIIOJHE OTHOCSTCS CeMeHa pacTeHuid. braromaps
ManorabapuTHOCTH, T€HETUYECKOW YHUCTOTE, YAOOCTBY MAHUMYISAIUUA C HAMH U BO3MOXXHOCTH
HCIIOJIb30BaTh OOJBIIYI0 CTATUCTHKY CO3/aeTcs peajbHash BO3MOXHOCTh JIOCTOBEPHO OLIEHHUTh
paboty 3Y kak (akTopa, MOBBHIMIAINIETO KU3HECTIOCOOHOCTh OpraHu3Ma (B JaHHOM CIydyae,
PacTUTEIBHOIO) - €T0 YCTOWYUBOCTD U (PU3HOJIOTMUYECKYIO0 aKTUBHOCTb.

MeToauka
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B kauecTBe 00BEKTOB HCCIEIOBAHUS HCIOIH30BAIA CEMEHA MPEICTABUTENEH 3EPHOBBIX U
OBOIIHBIX KYJIBTYp - 03UMO# TimeHuIls! (copta JJymOposaka, H335) u Tomata (copt Hota). Cyxue
CEMEHA MO/IBEpraJii BO3JACHCTBUIO CIEIYIOINX TUIIOB U3TyYEHMUS:

1) 3Y «Oxkpan» (B Teuenue 10 mun);

2) reHepaTopa MUJUIMMETPOBBIX BOJH TUIA «SIBb» (7MHA BOJHBI 5,6 MM, IIJIOTHOCTH MOIIHOCTH 10
MBT1/cM, skcnosumuum 2 w8 MUH; 3TH OKCIO3UIUH, [0 HAlIUM JaHHBIM,  SBISIOTCA
CTUMYJIALIMOHHBIMU JUTS ceMsiH [8]);

3) nonst onepatopa (B T€YEHHUE 5 MUHYT C IPOrPaMMOil MOBBIIIEHUS KUZHECTIOCOOHOCTH 00BEKTA);
4) mobunpHOTO Tenedona (B reduenue 10 mun).

Cemena npopaiuyBany B yamkax [lerpu. B kaxxnom Bapuante — 200 cemsH (4 vamku no 50
cemsiH). Ha 7-10 cyTku mMoACYUTHIBAIN BXOXKECTh CEMSH M YUCIIO MPaBbIX MPOPOCTKOB. Y MPaBbIX
MPOPOCTKOB TEPBBI JIMCT 3aBOpPAuYMBACTCS MO YacOBOM cTpenke [9], mpaBble MNPOPOCTKU
XapaKTEePU3YIOTCs 00Jiee BBICOKOW (PH3MOIIOTMYECKON aKTHBHOCTBIO, YeM JieBbie [9]. OcranabHbIe
JleTaji METOJIMKHU — B pazzeiie «Pe3ylbTaThl HCCIEA0BAHUI.

Pe3y.]'ll>TaTbI H oﬁcy)w]e}me

1. Cpasnumenvuvie ucciredosanus 3¢pghekmos om usnyyenutt 3V «Oxpan» u om opyeux
Gpaxmopos

31eck moipa3yMeBaroTCsl GU3NYECKUIN M aHTPOIHBIN (PaKTOPBI - MUJUIMMETPOBOE U3IIy4YECHUE
u Toje MbIcau omeparopa. O6a »Tux (akropa, Mo HAIIUM JAHHBIM, CIIOCOOHBI CYIIECTBEHHO
MTOBBICUTH KU3HECIIOCOOHOCTD ceMsH [8], [9].

Kax BumHO n3 Tabmumiisl 1, Bo3aeiicTBue Ha cemeHa nieHuIsl JJlymOpoBsaHka uznydenus 3V,
MUJUIMMETPOBOTO M3ITYYEHUS U MOJISI MBICIH IPUBENU K CTUMYJISIIIUU KaK BCXOXKECTH, TaK W YUCIIa
MPaBbIX MPOPOCTKOB (TIPEBBIMICHUE HAJ KOHTposeM - 10 12%). B memom, mist Tpex ¢axTopoB
3(PEKTHI COMOCTaBUMBI.

Bosnukaer npeamnonoxeHue, 4To y HUX UMEETCsl HEKUi 00IIMii MeXaHW3M BO3JICHCTBUS Ha
KUBOM 00bekT. [lo HameMy MHEHUIO, POJb 3TOTO MEXaHHW3Ma BBINNOJHSIET B OCHOBHOM
HERJIEKTPOMAarHUTHasl WM TOPCHOHHAs KOMIIOHEHTa, KOTOpasl MPUCYTCTBYET BO BCEX TPEX THUIIAaX
U3JIy4CHUH.

Taonmuma 1. Mopdodusunonornyeckue mnapaMeTrpbl ceMsiH U MNPOPOCTKOB 03MMOIl MIeHUNbI (copT
JAymOpoBsiHKa) NpH BO3delCTBMM HAa ceMeHa M3JIyYeHHH 3alMTHOro ycrpoiictea (3Y), MHIIMMeETPOBBIX
u3aydennii (M) u moJisi oneparopa.

Ne Bapuanr BexoxecTs UYucno mpasbIx
BapHaHTa cemsH, % IPOPOCTKOB, %
1 Kontpounb 65,8 +3,29 51,2+ 1,94
2 3VY «DOxpan» 76,0 + 3,56 59,9+ 3,50
3 I'eneparop M1 72,5+ 1,70 62,0 +4,78
4 Onepatop 73,5+ 3,09 61,7+5,62

2. Uccnedosanue 3auummnoeo oeticmaus 3Y « dxpany

CornacHo Tabnuie 2, Bo3aeicTBHe u3nydeHuid 3Y «OKpaH» Ha CeMeHa MIIEHMIbI copTa
H335 BHOBB BBI3BAJIO NOBBIIMIEHHE BCXOXKECTH CEMsIH (IIpaBja, HECYHIECTBEHHOE) M TMOBBIIICHUE
quciaa MpPaBbIX IPOPOCTKOB (BbICOKOCYIIECTBEHHOE — Ha 15,4%). CTumynauus mnapaMmeTpoB
MIPOM301LIA U MPU ACHCTBUM HA CEMEHA U3JIydeHus: MoOuIbHOro Tenedona. Cienyer OTMETUTD, YTO
3TO HAOMIOJANoCh MpH BKJIIOYEHHOM TenedoHe (1o uuciy mpaBbix mpopocTtkoB). Ilomaua
m3nydyeHut 3V rmocne JeHCTBUS MOOMJIBHOTO TeneoHa B BBIKIIOYEHHOM U BKJIOYEHHOM
COCTOSIHUSIX TaKXKe MPUBEJIa K CTUMYJISLIMN YHCIIA IPaBbIX MPOPOCTKOB (Ha 6%).

Kakoit BBIBOI MOXXHO cjaenaTtb u3 3TOoro omnbita? 3Y TposBUIO ceOs aHAJIOTHYHO
MpebIAYIIEMY OIBITY, YCKOPUB MppopacTaHue ceMsiH. MoOUIIbHBIN TeneoH, OKa3bIBAETCs, TAKKE
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CIOCOOEH TMOBBICUTH KH3HECHOCOOHOCTH ceMsiH. HaBepHoe, 3TO MpOM30LIIO U3-3a Majou
skcno3unuu (10 mun). M3BecTHO, 4TO Manble 03Bl JIOOOTO OTPHLATENLHOTO (akTopa yaiie
SIBJISIFOTCS. CTUMYJISIITMOHHBIME, a OOJIBIIIHME 10361 — MHTHOUPYIONITUMHU, YTO OBLITO TIOKa3aHo B [7]. Bo
BCSIKOM CITy4ae, COBMECTHOE jielicTBre Tenedona u 3Y ObUIO MOJ0KUTEIBHBIM.

Ta6auna 2. Mopdodusuonornyeckue napamMerpbl ceMssH U MPOPOCTKOB o3uMoii mmenuubl (copt H335) mpu
BO3/eliCTBHM Ha ceMeHAa M3JIy4YeHMii 3aiuTHOro ycrpoiicrea (3Y) u MoouabHoro tejaedona (MT).

No Bapuant BcexoxecTh Ywucino npaBbIx
BapHaHTa cemsiH, % IPOPOCTKOB,%
1 Kontposnb 87,8+6,78 53,0+ 2,64
2 3VY «Dkpan» 90,0+ 2,16 68,4+ 1,79
3 MT BBIKJIIOYEHHBIH 92,0+ 3,16 52,0+2,54
4 MT BKIIOYCHHBIN 93,0+ 2,08 59,2 £ 4,25
5 MT BoikitoueHHbIN+3Y « Jkpany» | 88,5 + 4,68 59,2+ 1,28
6 MT BrmodeHHbIH+3Y «Okpan» | 90,5 + 2,06 59,4+ 1,95

3. Hccnedosanue npupoovl usnyyeHus 2enepamopa MuLIUMempossix 80JH ¢ nomouvio 3V u
9KPAaHO8

['eneparopsl 3IEKTPOMArHUTHOTO TIOJISI OJHOBPEMEHHO SBJISIIOTCS M TeHEpaTopamu
topcuoHHoro nods [11, 12, 13, 14]. OgHo nonie BO3HHUKAET BCJEICTBUE paboThl Apyroro mois. o
CUX TIOp B MOJABJISIONIEM OOJIBIIMHCTBE CIIy4aeB HE YUWUTHIBAETCS, YTO MPU  HCIOIH30BAHUU
TeHepaTOPOB MUJUIMMETPOBOTO H3IYyYEHHS Mbl HMEEM JeJI0 HE TOJbKO C MHIUTMMETPOBBIM
M3ITydeHUEM. A TIPOBEPUTH 3TO COBCEM IPOCTO: TOCTATOYHO MEPEKPHITH JIyd JIUCTOM Oymaru (Beahb
MUJUIMMETPOBOE H3IIydeHHUE TMOTIomaeTcss (GUabTPOM TONIIMHONW A0 OAHOTO MHIUIMMETpa) U
MMOCMOTPETh, COXPAHUTCA JTU OM03(PPEKT B OTCYTCTBHE JIy4a.

be3 mepekppiThs Jdy4ya MOJy4yeHa CYIIECTBEHHAs CTUMYJISALMS BCXOKECTH CEMsIH Ha JBYX
skcrio3unusx Ha 11-15% (tabnuma 3).

Ta6auna 3. Bexoxkecerh cemsin Tomara (copr Hora) mpu Bo3geiicTBMM Ha cemMeHa MOAUGUIMPOBAHHOIO
U3JIyYeHHs] TeHepaTopa MHJUIMMETPOBBIX BOJIH.

Ne DKCNOo3ULINN
Bap. Bapuant Bo3nercTeus MU

2 MUH 8 MUH
1 KonTpons (HeoOnydeHHbIe ceMeHa) 74,7+ 4,5 | 74,7 4,5
2 I'enepaTrop MU BkitoueH 85,3+3,0 | 89,320
3 I"'enepatop MU BxitoueH, Jiyd nepekpbIT uiibtpoM | 83,7+ 2,0 | 83,7+ 2.0
4 I'enepatop MW  BrmoueH, myd nepekpsIT | 86,0 £2,3 | 74,0+ 4,0

HIIEKTPOMArHUTHBIM SKPAaHOM Ha KOPIYyC Mpuodopa
I"'eneparop MU Brutouen, 3Y Ha kopmyc mpubopa 73,3+ 3,7 | 76,0+ 3,0
6 I'eneparop MU BxmroueH, 3Y Ha kopnyc u TyOyc | 87,3+ 1,4 | 94,0+ 3,0
(BomHOBOJ) MpUbOpa

[Tpu mepexphITHN JTyda TaKKe HaONIOMaeTCs CTHMYJISIUOHHBIA 3P QEKT, MprudeM Ha TaKOM
’Ke ypoBHe, Kak M 0e3 mepekpelTusi jyda. CrenoBarenbHO, HabmomaeMelid O6nosddexr ot
reHepaTopa MIUTMMETPOBBIX BOJH HE €CTh (PYHKIHUS HETOCPEICTBEHHO STHX BOJIH, a (YHKIUS
TOPCHOHHOTO TOJIsI TeHepaTopa. Bo3MoXHO, 10711 EpBbIX BCe-TaKW MPUCYTCTBYET B 3ddekre, HO
OHa HE3HAYUTEIbHA.

[Tpu HaxOoXJIeHUM reHepaTopa B NEKTPOMArHUTHOM dKpaHe 3P (EeKT Ha IKCIO3UIUHN 2 MUH
ocTaeTcs Ha TPeXHEM ypoBHE (Kak 0e3 dSKpaHa), Ha SKCMO3WINK 8§ MUH OH BBIXOJUT Ha YPOBEHb
KoHTpoJs. [loueMy 3T0 mpoucxoaut, ckazaTh TpyaHo. Ho To, uyTo sKkpaH He u3Menser 3¢ ekt (npu
2 MWH), BHOBb CBHJICTEIILCTBYET B MOJIb3Y PaOOTHI TOPCHOHHON KOMITOHEHTHI, TSI KOTOPOH TaKOTO
9KpaHa He cymecTtByer [12, 13].

o
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Pazmemenune 3V Ha koprryce mpubopa MpUBOIUT K PE3KOMY TMaJIEHUI0 BCXOXKECTH CEMSH 10
YPOBHSI KOHTPOJIA. TO, MO HAIIEMy MHEHHUIO, CBA3aHO CO CHSTUEM TOPCHOHHOW KOMITOHEHTHI
M3JIy4eHHUs TeHeparopa (rameHue e TopcuoHHoW kommoHeHTor 3VY). CoOCTBeHHO, 3/1€Ch
MPOSIBUIIOCH 3amuTHAsA QyHKIUsA 3Y «DKpan».

Ecnu ke Ha xopyc 1 Ha TyOyc (BOITHOBOT) TprOOpa OMEIIeHbI 110 ogHoMY 3Y, To 3ddexT
BHOBb «0XHBACT», T.. BO3BPAIIACTCS, MPUYEM C elle OOJILITUM 3HAYCHHUEM, YeM MPH BKIFOYCHUU
redepatopa 0e3 3Y (mpeBblllleHHE MO cpaBHEHUIO ¢ KOHTposieM Ha 20%). OCTOpOKHO MOMKHO
MPEIOI0KHUTh, YTO B JAHHOM citydae /iBa 3Y cranu paboTaTh Kak OMOCTHMYJISTOPHI, IOJABUB MPU
3TOM TOPCHOHHYIO KOMIIOHEHTY FeHepaTopa.

BriBoabI

1) 3amuTHOE YCTPOWCTBO «IKpaH» BBIMOJHIET HE TONBKO (DYHKIMIO HEMOCPEICTBEHHOM
3alIUThl OMO0OBEKTA OT BPEITHOTO TOPCHOHHOTO U3ITyYeHHUS MOOMIIBHOTO TeJedoHa U APYTHX
npubOpoB (KOMIBIOTEPA, TEIEBU30pa), HO M (YHKIHUIO CTHMYJISATOpPA MPOLECCOB B 3TOM
O0M000bEKTe, B YACTHOCTH YCKOpseT TmpopacTtanue cemsH. Ilpu sTomM BenmmumHa
CTUMYJISIIMOHHOTO 3(dekTa HaxomauTcs Ha ypoBHE 3PGeKToB OT ¢uandeckoro (axkropa
(MHIIUMETPOBOTO M3JIY4YCHUS U JPYTHMX THUIOB M3IY4YEHHUS) U aHTPOMHOrO (akTopa (MbICIH
orieparopa).

2) Ilpu maneix skcrmosuiusx (mopsaka 10 MuH) MOOWIBHBIA TeneOH BBI3BIBAECT TAKOM XK€
CTUMYJISIOHHBIN 3 dekT Ha cemeHax, Kak ¥ 3Y. MOXHO HpPEANoNOKUTh, YTO B JaHHOM
cirydae MOOMIIBHBIN Tene(oH He TMPOSIBIISET ce0sl KaK HETaTUBHBINA (hakTop.

3) T'eneparopsl THIIA «SIBBY SBISIOTCS HE TOJBKO T'€HEPATOPAMH MUJUIUMETPOBOTO U3ITYYCHHUS,
HO W M3JIyYeHHsI HEIJIEKTPOMArHUTHOH mpupossl. Ha pomb Takoro m3mydeHHs NpPEeTeHIyeT
MIPEXJIe BCETO TOPCHOHHOE ToJie. 3Y CIOCOOHO KaK MOJABIIATH 3TO MOJIE, TAK U TeHEPHPOBATH
COOCTBEHHOE TOPCUOHHOE I10JIe, KOTOPOE BBICTYIAET B POJIK CTUMYJISATOpa OHOMpoIieccoB (Ha
pUMepe MPOPACTAIOUINX CEMSH MIIEHUIIBI U TOMATa).

4) C noMOIIBI CeMsH pacTeHHil Kak Ouorecta (YHKIMOHAIBHOCTH 3alIMTHOTO YCTPOWCTBA
«OkpaH» (IpeJHa3HAYeHHOTO JJIs  O3/I0pPOBJICHUS  4YEJOBEKa) yJaloCh  BBIBUTH
JOTIOJTHUTEIBHBIE TIOJI0KUTEIBHBIE Ka4eCTBa 3TOTO YCTPOWCTBA, @ UMEHHO KaK CTHMYJSTOpa
KHU3HECTIPOCOOHOCTH PACTHTENBHOTO OpraHu3Mma. BmomHe oxumaeMbiM 3(h(EeKToM MOXKeT
CTaTh ¥ TIOBBIIICHWE TPOIYKTHUBHOCTH PACTEHHWH C TIOMOUIBIO TpPHEMa TPEAIIOCEBHOMN
«3apaaKn» ceMsiH uzinydeHueM 3Y «JKpany».
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SEEDS AS A TEST OBJECT IN EVALUATING SOME FUNCTIONAL PROPERTIES OF THE
PROTECTIVE DEVICE "ECRAN"

M.1. Kovalkov!, S.N. Maslobrod?

YRussian-Moldovan scientific production organization «Ecran-Grup», Detsebal99/3, Office 910,
Chisinau, MD 2038 Moldova, Goldegg@BK.ru
2nstitute of Genetics, Physiology and Plant Protection, Academy of Sciences of Moldova, str.
Padurea, 20, Chisinau, MD-2002, Moldova, maslobrod37@mail.ru.

Non-electromagnetic emission (torsion field) of the protective device "Ecran"has a stimulating effect on seeds of wheat
and tomato (increasing a seed germination and the number of physiologically active right seedlings). The observed
effect is at the level of impacts from weak electromagnetic fields and emotional influence from an operator.
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OCOBEHHOCTHU NTHOOPMAILIMOHHOI'O BO3JEMCTBUA HU3KOMHTEHCUBHBIX
ITOJIEM PA3JIMYHOU ITPHUPOIbI HA BUOJIOIT MYECKHUE CUCTEMBI

B.B. CO(prHOBl, C.H. I_Ha6YHI/IH2, C.. }IpquyK1

Y dIrKBOY BIIO «Boennas akagemust PXb 3amuter umenn C.K. Tumonienko,
2 A0V BIIO «Yp®@V umenu nepsoro Ilpesunenra Poccuu b.H. Ensiunay»

vv-sofronov@yandex.ru, shab313@yandex.ru, praktik0O9@yandex.ru

[Toxazano wH(pOpPMAIMOHHOE BO3ACUCTBHE HIIEKTPOMAarHUTHHIX monieli CBU-mmama3soHa w monel BpamieHHsS Ha
Ononornieckue 00bEKTH. BRIABUHYTO MPENNOI0KEHHE O TOM, ITO BOJIa MOKET UTPATh KIIFOUEBYIO POJIb B MEXaHM3MaX
nH(pOPMAMOHHOTO BO3/IEHCTBUS ATHX HOJIEH HAa OHOCHCTEMBI.

Muorue u3 ¢usndyeckux (GakTOpoB BHEIIHEH cpelibl, BO B3aMMOAEHUCTBUH C KOTOPBIMU
SBOJIOLMOHUPOBAJIA JKWUBAas IPUPOAA, HMEIOT TMOJEBYK Ipupoldy. B Hacrosmee Bpems
YCTaHOBJIEHO, YTO MPAaKTUYECKH BCE JIMANA30Hbl JJIEKTPOMAarHUTHOIO CIIEKTpa ChITPalu
ONPEIEICHHYI0 POJIb B DBOJIOLUU JKMBOW MPUPOABI W IPUHHMAIOT ydacTHe B IIpoleccax
KHU3HEICATENbHOCTU OpraHu3MoB. OcoOblil HHTEPEC B 3TOM IUIAHE BBI3bIBAIOT 3JIEKTPOMArHUTHbBIE
IIOJISl CBEPXBBICOKHX, YJIBTPABBICOKHUX, BBICOKMX, HU3KMX U MH(paHU3KUX 4acToT. TeopeTnueckue
cooOpakeHHsI, Ka3ajoch Obl, MPUBOAMIM K 3aKIIOYCHHIO, YTO KakKoe-TH0O CyIIeCTBEHHOE
6uosiornyeckoe neficrsue DMII BO3MOKHO TOIBKO MPHU JOCTATOYHO BBICOKOW MX MHTEHCUBHOCTH U
YTO B OCHOBE TaKOI'O JEHCTBUS MOXET JIeKaTh TOJIbKO OAMH Ipolecc — IpeoOpa3zoBaHUe
JIEKTPOMAarHUTHOW PHEPruM B TelIoByr0. OIHAaKO B HACTOsIIEE BPEeMs HAKOMMWJIOCh OTPOMHOE
KOJIMYECTBO  JIOCTOBEPHBIX  AKCIEPUMEHTAIBHBIX  JAHHBIX O  HETEIUIOBBIX  3ddeKTax
JJIEKTPOMAarHUTHBIX IIOJIEH, O 4YpPE3BBIYAHHO BBICOKOM 4YBCTBUTENBHOCTH K OMII kuBbIX
OpPraHU3MOB CaMbIX pa3HbIX BUJOB - OT OJHOKJIETOUHBIX /10 uenoBeka [1]. bwuio oOHapyxeHo
BIIMSIHME BecbMa Ci1a0bIX mpupoaHbix DOMII Ha opraHu3Mbl pa3IUYHbIX BUIOB, & TAK K€ BbISBICHBI
HEKOTOpbIE 3aKOHOMEPHOCTH BO3JEUCTBUS HU3KOMHTEHCUBHBIX mnoneil CBY-nuanazona Ha
YeJI0BEKa U JKMBOTHBIX, UTO B HACTOAILIEE BPEMsI HAXOAUT IIUPOKOE IPUMEHEHUE B MEAULUHE.

K emre onHoMy BuAy cBepXcliaObIX MOJIEBBIX MH(MOPMAIIMOHHBIX B3aUMOJEHCTBUI, KOTOPbIE
CBHITpAJIN OIPEJICIEHHYI0 POJb B 3BOJIIOLUHU JKUBOTO, MOTYT OBITh OTHECEHBI TaK Ha3bIBaeMble
TOPCHUOHHBIE TIOJISl WM T0JIs BpaleHus. He cMoTpst Ha To, YTO COBpeMEHHOM (PU3UKON TOPCHOHHBIE
MIOJISl PAacCMAaTPUBAIOTCS KaK Cyry0O TMIOTETHYECKUH OOBEKT, HE BHOCSAILIMM HUKAaKOro BKJa/ia B
HabOmo1aeMple puznueckrue 3(PpQPeKTrl, MOCKONIbKY KOHCTAaHTAa MX B3aUMOJEWUCTBUS OYEHb Malla, B
HacTosIllee BpeMsl HAKOMMJIOCh OOJBIIOE KOJHMUYECTBO 3KCIEPUMEHTAIBHBIX JAHHBIX, KOTOpHIE
HeNb3s 00BSACHUTH CBOMCTBAMU JIPYTUX U3BECTHBIX B3aUMOJICHCTBUI.

B 1oka3zarenbcTBO BBILIECKA3aHHOTO 11€JI€COO0PAa3HO PACCMOTPETh 3KCHEPUMEHTHI 10
m3ydenuto BiusiHus CBY-uznydyennii HU3KOW MHTEHCUBHOCTH Ha POCT PACTEHUN M BPAIAIOIINXCS
(beppUT-MarHUTHBIX JUCKOB Ha MPOLECC KyJIbTUBUPOBAHMS OaKTepHil.

Jns  uccnenoBanust BoszaedcTBus CBY-uznmydeHuit HU3KOM  HMHTEHCHMBHOCTM  Ha
Ouosiornyeckue OOBEKTHI HCIIOJIb30BANacCh Ta30HHass TpaBa. PacTeHuss ObUIM TOCa)XEHbI B
CHELUAaJIbHBI NUTATENbHBIA TPYHT I KOMHAaTHBIX pacTeHuM. [OopmkM ¢ NOCaKeHHBIMU
pacTeHUs MM HAXOAWIACH B OJJHOM IIOMEILEHHUH, C ONMHAKOBBIMHU YCIOBUSMHU 10 OCBEIICHHOCTH U
temneparype. [lonmBka pacTeHMii NOpPOBOAWIACH OJHOBPEMEHHO, Yepe3 JIeHb, CTPOro
JI03UPOBaHHBIM 00BEMOM BOJABI OJMHAKOBOM Temmeparypel. Ha 10 neHp wacTe pacreHuii Obuia
MMOACTPHKEHA IO/ OJHY JUIMHY, @ BTOPAasi 4aCTh HE MOABEPrajgach TaKOMY BO3JAEHCTBHIO.

Ha 14-e cyrkm pana uccnenoBanusi BosjaeiictBus CBYU-uznyueHuid Ha  pacTeHuUs
OTIpe/IeNIEHHOE KOJIMYECTBO TOPIIKOB C TMOJCTPUKEHHOW U HEMOJACTPHKEHHOM TpaBoi ObuLIn
OpOIILIEHBI BOJHBIM pacTBopoM repoutinaa N-(dhochoHoMETHI)-TAUIMHA ¢ KOHIIEHTpauei 25Mi/i.
[TnotHOCTH Opomenus 20 mia/m2.

B pamkax ouenku BnusHusg CBY-usnyueHuidl Ha TpaBy, NMOABEPTHYTYIO BO3JIEHCTBUIO
repouLMaa, M3y4aUCh IPOLECCHl pPOCTa: TPaBbl, HE IOABEPTHYTOM HUKAKOMY BO3/EHCTBHIO;
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TpaBbl, TOJBEPTrHYTOH BO3JCUCTBUIO TOJIBKO TEpPOMIIMIA; TpPaBbl, MOABEPTHYTOM BO3ACHCTBHUIO
tonbko CBY-u3nmyuenus; TpaBbl, MOBEPrHYTON Bo3zelicTBUIO repOununa 1 CBU-uznyuenus.

Ha 15-e cyrkm mnpomsBoamwiock oOmydeHue pacteHuid. Ilepem oOimydeHnem ObLIH
IIPOU3BEICHBl 3aMepbl Ul OIPENENICHUS CpeIHEH J[UIMHBI PACTEHMM B KaxJAoM ropmke. B
JalbHenIIeM Mog00HbIe 3aMepbl IPOBOAUIIUCH €KETHEBHO.

B xauyectBe HCTOYHMKAa MOHOXPOMAaTHYECKOTO 3JIEKTPOMAarHUTHoro wusiaydenuss CBY-
JMana3oHa HH3KOM HHTEHCHMBHOCTH MCIIOJIb30Baics reHeparop Rohde&Schwarz SMF 100A.
OOmydeHre pacTeHUH MPOBOIWIOCH C PAacCTOSHUS 24 CM OT OCHOBaHUSI PYIOPHON aHTCHHBI,
MOJKJIFOYEHHOM K reneparopy. Mcnonb3zoBanuck 4acToThl OT 20 10 30 I'T ¢ MIOTHOCTHIO OTOKA
MomHOCTH M3aydenus ot 1077 no 10~* Br/cm?.

N3zyuenne neiictBuss CBU-uznydeHus Ha pa3HbBIX MOIIHOCTSAX pabOTHI reHepaTtopa U MpH
pa3HOW MPOAOIKUTEIBPHOCTH OOJYYeHHUsI MPOBOAMWIIOCH Ha dactoTe 25 ['Tm, kak cpemaneit B
BBIOPAaHHOM JMaria3oHe.

OKCMEepUMEHT 10 u3ydeHuro BiIugHuss CBY-u3nyyeHuil Ha pocT ra30HHOW TPaBbl JETAIbLHO
ormucaH B padore [2].

bbutn nostydeHs! ciaeayrouie pe3yibTaThl:

Jns wumroctpanuu 3¢ dexra Biusauss CBY-u3myuennii Ha pocT MOACTPHUIKEHHON Ta30HHON
TpaBbl, OJIBEPTHYTON HEraTUBHOMY BO3JICHCTBUIO TepOHIIHIa, TIPECTaBlIeH rpaduK Ha pUCYHKE 1.

[lpu pa3HOii 3KCIO3UIMK OOJIydeHHs] PACTEHHH YCTaHOBIIEHO, 4TO 3(deKT Bo3meHcTBHS
CylLIeCTBYeT (PUCYHOK 1): KpUBBIE, XapaKTEPHU3YIOIIKUE POCT pacTeHUI, 00pabOTaHHBIX TepOUIIHIOM
n obmydeHHbix CBY ¢ pa3HOii MPOJOHKUTEIBHOCTHIO O0yYeHHS, OTJIMYAIOTCS OT KOHTPOJIBHBIX
KkpuBbIX. Hanbonee spko TepaneBTuueckuii 3 Qe BeipaxkeH npu oonydeHuu B Tedenne 20 MUHYT,
IpHU YBEJIIMYCHUU BPEMEHHU OOJIyueHHs OH HE yCWIHMBaercs, Ooyiee TOro, mpu sKcno3uuuu B 50
MUHYT HAYMHAET yCUJIMBATHCS HEOJIarompusTHOE BO3JEHCTBUE repOUIMIa U pacTeHHue MOorudaer
ObICTpee KOHTPOJBHOTO, 00pabOTaHHOTO TONBKO TepPOUIMIOM. DTO MOXKET CBHICTEIHCTBOBATH O
TOM, YTO CylIecTBYeT 3PQeKT HaKOIJIEHUS 103kl 00IyYeHHs B OMOcHCTEME, U €IUHOBPEMEHHOE
BO3JICHCTBUE, UIMTEIBHOCTh KOTOPOTO IMPEBBIIAET ONPEIEICHHBIN MpeAes, MOXET MPUBOAUTH K
HEraTuBHBIM nocneacTBusM. [Ipu obmyuenun pactenuii B Teuenue 3 aueit mo 30 MUHYT yCUIICHUS
HEraTUBHOI'O BO3JIEHCTBUS TIepOMLMIAa HE HaAOMI0Janoch. AHAJIOTWYHBIE pPE3yJbTaThl ObLIN
IIOJIyYEHBI ITpU U3ydeHuH BIUssHUs CBUY-n3nmyuenus Ha HENOACTPUIKEHHYIO Ta30HHYIO TPaBY.
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Pucynok 1 — I'paduk 3aBUCHMOCTH CpeiHEro NPUPOCTa TPABBI
OT BpeMeHH NPU Pa3HOii IKCIO3MIUU 00/ 1yYeHu .

Hapsiny ¢ aTuMu ObUIH 11OJTyYEHBI TAK)KE CIEIYIOIINE SKCIIEPUMEHTAIIbHBIE PE3YIIbTATHI.

Ha mioTHOCTSX MOTOKAa MOIIHOCTH OOJTydeHHs 10‘7,10'6,10‘5,10'4 Br/cM? TepaneBTUYCCKHUI
3¢ (}eKT BBIpAXKEH MPAKTUYCCKH OJIMHAKOBO, YTO MOXET CBHJICTEIHCTBOBATH O HEIHEPIETHUECKOM
BO3JICHCTBUU U3JTy4YEHUN.

Ha pasnapix yactorax obmydenus ot 20 go 30 [T tepaneBTuueckuii 3¢ ekt Hambosee
CUWJIBHO BBIpa)KEH Ha yactoTax 22,23,24,26,30 I'T'y 1 HauMeHee — Ha yacToTax 20m 21 I'Tm.
Bo3MO0kHO, 3TO CBSI3aHO C BO3/IEHCTBUEM U3IYyUEHHS Ha BOAY, COJEpKallytocs B OuocucreMe.

[Tpu oOnydeHnn pacTeHUI Ha pa3HBIX YACTOTaX MapasuiebHO ObUT MOCTaBJICH MPOCTEHIINA
AKCIPECC-OMBIT 0 HU3YYCHUIO W3MEHEHHS COMPOTUBIICHHMS BOJBI TPH OOJYYEHUH HA pPa3HBIX
gactoTax. CTakaH ¢ BOJIOI ObUT MOCTaBJIEH 3a TOPILIKH C PACTEHUSIMU, BIOJIb OCH PACIPOCTPaHEHUS
BOJIH OT OCHOBAaHUS PYHNOPHOW aHTEHHBI, HA PACCTOSIHUU 28 cm. CompoTUBIIEHUE BOIBI
¢ukcupoBasioch ¢ nomompio Mynstumerpa UNI-T UT20B, mis dero mynsl MyJabTUMETpa ObLTH
3a(UKCUPOBaHbl B CTaKaHE C BOJOW. 3aBUCUMOCTb COIPOTUBIICHHS BOJBI OT YAaCTOThI OOIyYEHUS
mpejcTaBieHa Ha Tpaduke, n300pakeHHOM Ha pucyHke 2. IlpuMeyaTenbHO TO, YTO YACTOTHI
23,24,26 1 30 I'T'u HaxosATCSl HA MUHUMYME KpUBO# conpoTuBieHus, a 20 1 21 Ha ee MakCUMyMe.

Takxe mpumeuaTenbHo, 4To BiusHue CBU-m3nmydeHuii Ha pacTeHuUs, HE TOBEPTHYTHIS
BO3JICHCTBUIO TepOUIIN/Ia, HE BBISBICHO.
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Pucynok 2 — I'papuk 3aBHCHMOCTH CONIPOTHBJICHHS BOABI OT YACTOTHI 00/ 1y4eHH.

W3meneHust CTPYKTYpBI pacTeHuil (PUKCHPOBAINCHh MUKPOCKOIIMYECKH, TaK HA TPETUH JIEHBb
JKCHEpUMEHTa ObulM B3AThl 3 oOpa3la pacTeHUil: KOHTPOJIbHBIA, HE OOJy4YeHHBIH M He
00paboTaHHbII TepOuIIIOM; 00padOTaHHBIN TepOUIIIOM M OOIyUYeHHBIH B TEUCHUE 30
MUHYT Ha 4actore 22 I'Tu m mpu IUIOTHOCTM NMOTOKa MOIIHOCTH 10° Br/cm?; 00paboTaHHBbII
repOuIIoM 1 He o0mydeHHBIA. Cpe3 kaxaoro obpasia MpoBOAMICS Ha paccTosHud 10 MM OT
KoHunKa ctebnda. Ha Mukpodotorpapusx BUAHO, YTO Yy KOHTPOJIBHOTO pAacTE€HHUs BOJIOKHA
HAXOJATCS B HOPMAJILHOM COCTOSIHHH, CaMO PAaCTEHHE 3eJIEHOE, YTO CBHUJICTEIbCTBYET O HAJIMYHUU
JOCTaTOYHOr0 KOJIMUYECTBA XJIOpOopHILIa (CM. PUCYHOK 3a). Y BTOpOro o0pasiia BOJIOKHA HECKOJIBKO
CY)KEHbl W IBET pacTeHus O0ojee TEMHBIA, YTO CBUACTEIHCTBYET O MEHBIIEM COJCPKaHUH
xJiopoduiuia B TkaHsaX (pucyHok 30). Ha Mukpodotorpaduu tpersero oOpasia BUAHO OTMHUPaHUE
TKaHEeH, 3eJeHas OKpacka BbhIpakeHa ciab0, YTO CBHUJIETEIBCTBYET O MaJiOM KOJIWYECTBE
xJiopoduiuia, BeT 00paslia TEMHBIN (PUCYHOK 3B).

Pucynok 3 — O6pa3usbl cpe3oB pacTeHuii Ha 3 JeHb dKcriepuMeHTa (yBeaudeHue B 80 pa3).

Takum oOpa3om, B pe3yibTaTe IMPOBEICHHOTO 3KCIIEPUMEHTa ObUIO YCTAHOBJIEHO, YTO
s dext BozaeicTBus CBY-u3nydeHuil HU3KOH WHTEHCHBHOCTH, Ha PAacTEHHs, HAXOJSIIMECS IMOJ
BIMSHUEM  HEOJIarompusATHOro  (Qakropa  TOKCHYHOTO  XWMHKara  cymecTtByer. Ilpm
COOTBETCTBYIOIIEH TeXHUYECKON JopaboTKe NaHHbIN 3(PPeKT MOKeT OBITh UCIIOIB30BaH B TEPAITHH
3a00eBaHMH IIGHHBIX BUAOB pacTeHWH. Takke NONydeHHbIE pPEe3yJIbTaThl Jal0T OCHOBAaHHE
npenanoiararh, 4ro Bo3naeiicteue CBU-u3nmyueHnii JaHHOTO Iuana3oHa Ha KUBOTHBIE OPTaHU3MBI,
HAXOJJIIMeCs B COCTOSHHUM, OTKJIOHSIOIIEMCS OT HOPMAaJbHOTO, BCJIEACTBHE BO3IACHCTBHSA
TOKCHYHBIX XUMHKATOB, OylIeT HMeTh NOJOOHBINH 3(]dexT. DKcrmpecc-ompIT MO HM3YYECHHUIO
MU3MEHEHUSI CONPOTUBIICHUS BOABI Mpu BozaelcTBun CBY-m3mydeHust maeT OCHOBaHHE IOJIAraTh,
yTo MexaHu3M JeiictBusi CBYU-u3nydyeHuss Ha pacTeHHs CBA3aH C BOJOH, COJAEpIKaIlEHCs B 3THX
pacTeHHUsX.
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Hns w3yuenust BinusHHS mojed Bpamenus (I1B) wa Owmocucrembl ObuT TTOCTaBJICH
HKCHEPUMEHT [0 BO3JEHCTBHIO Bpamarouierocs (eppuT-MarHUTHOTO IUCKAa — H3JydyaTens Ha
Mpolecc KylIbTHUBHUpOBaHUS Oakrepuii. M3maydarens ObLT BBHINOJHEH B BHJAE IMOJOr0 MMIMHAPA,
M3TOTOBJIEHHOTO W3 (eppOMArHUTHOTO MaTepHaja, MPUBOJUMOIO BO BpamlaTelbHOE IBH)KEHUE
BOKPYI' OCH, COBIAJAIOIIEH C TJIABHOM OChIO CUMMETPUU IWIMHJIPA, U IJIOCKUX (KJIMHOBUIHBIX)
IIOCTOSIHHBIX MarHUTOB, BCTPOEHHBIX B JTAHHBIM LIUIMHIAP B IJIOCKOCTH €r0 CEYEHHUs, MPOXOIAIICH
yepe3 och nuiauHapa. llpu 3TOoM npuMeHsieMble MarHUThl HAMarHUYEHbl MEPHEHIUKYISIPHO HX
IIJIOCKOCTH.

Cnenyer OTMETUTH, YTO Ha MpOIECC KYJIbTUBUPOBAHHS OakTepuil OOJIBIIOE BIMSHHE
OKa3bIBalOT TaKHe MapaMeTpbl, Kak TemIepaTypa, yJIbTpa3ByK, CBET, BHOpanmuun U JApyrue
¢busnvecknue BO3ACHCTBHSL.

JUis MCKIIIOUEHHUs BIMSHUA TaKUX (QU3NYECKUX (PAKTOPOB, HE CBSI3AHHBIX C BO3MOXKHBIM
neiicteuem I1B, mpon3Boaniack oreHka GU3NIECKUX apaMeTpPOB SKCIIEPHUMEHTAILHONW YCTaHOBKH
— reneparopa [1B, onrcanubM HIKE CIOCOOOM.

PacripocTpanenue pa3inuyHbIX MOJIEH OT FreéHepaTopa OLIEHUBAIOCH C TOMOUIBIO TPOCTEHIIINX
M3MEpUTENIbHBIX TPUOOPOB.

Pacrnipeniennenrie MarHMTHBIX I0JIEH B MPOCTPAHCTBE BOKPYT reHepartopa [IB u3syuanocs c
oMoOIb0 KoMmmaca. JlJis 3TOro NpOBOJAMIMCH 3aMEpbl MAarHUTHBIX [OJEH Ha Pa3IMYHBIX
paccTOsSHUAX OT T€HepaTopa B pa3HbIX TOUKAX MPOCTPAHCTBA B IJIOCKOCTHU U3y4yaTelsid. MaruuTHele
noJyis (PUKCHPOBAINUCH MO OTKJIOHEHHUIO CTPEIKHM OT HampaBiieHus Ha ceBep. OnHa ycrmoBHas
€MHHIIA PaBHA OTKJOHEHHUIO HA OJIHO JICJICHUE IIKaJIbl KOMIaca (10). Crnenyer 3aMeTUTh, YTO B
1ab0paTOpHOM TOMEIIEHUH OCHOBHBIM MCTOYHHUKOM IIOCTOSIHHBIX MArHUTHBIX IMOJEeH ObUIH
(deppuTHO-OapueBble MarHUTHI B HM3iydarene reHeparopa ['MU. PacmpoctpaHeHre MarHUTHBIX
moJiel OT reHepaTopa MpeACTaBIeHO Ha cXeMe, N300pakKeHHON Ha pUCYHKeE 4.

len otpesox (wmetka)=Sem | by
HHk

| F
HH—
il
i~ 1 memerste 4 genexma —+— 10 gemernmi
Hit 2 menerra 3 menernni

PucyHnok 4 — PacnpocTpaHeHHe MArHUTHBIX 1oJieill B
NPOCTPAaHCTBE BOKPYI redeparopa IIB.

W3 cxembl BUAHO, 4TO HauOOJiee CHIIbHBbIE MArHUTHBIC IMOJSI COCPENOTOYCHBI  BOIM3H
U3JTydaTess, OJIHAKO BeCh TEHEeparop TaKKe HAaXOQUTCS B OO0NacTH TMOJel pa3TudHON
uHTeHcHBHOCTH. Ha paccTosHum 25 cM OT M3JIydaTessi MAarHUTHBIC MOJS Y)Ke He (PUKCHUPOBAIHCH
KOMITIacoM, a 3TO O3HAYaeT, 4TO PANyC ACUCTBHS MarHUTOB CHIIBHO OcCliabeBall.

DJIeKTPOMAarHUTHBIC HM3Jy4eHUS (UKCHPOBAIUCH C  MOMOILIBIO  MHKPOBOJILTMETA,
U3MEPSIOIIETo MepeMeHHbIe HanpsbkeHus. [t aToro k mynsTiuMeTpy pupmer «Digital Multimeter

238



DT890B", BHICTABICHHOMY B IIOJOKECHHE H3MEPEHHS IEPEMEHHOTO HampspkeHHs (2V~), ObLI

MOJIKJIFOUEH OJIMH IIYI B KQUeCTBE aHTEHHBI. 3aMephl MPOBOMINCH CIEAYIONIMM 00pa3oM: cHavasa

Obu1 M3MepeH (OH TOMENICHHs, KOTOPBIM OKa3alics MPUMEPHO OJMHAKOBBIM BO BCE TOYKAX

npoctpancTBa nomenieHus W coctaBun 0,008 B. 3arem Obutd mpom3BeNEHBI 3aMephbl BOKPYT

reneparopa [1B. Cxema pacnipoctpanenus DMU BOKpyr yCTaHOBKH IMPEACTaBICHA HA PUCYHKE S.
1 11 1 llen.|oTpezox (soretea) = 5 oM 1

bt

=t

0,008 B H—  0,030B
—H— 0,009 B —— 0250B

Pucynok 5 — Cxema pacnpocrpanenust JMMU Bokpyr ycTaHOBKH.

N3 cxembl BHJIHO, 4YTO HaumOojee WHTEHCUBHBIA CHTHAlI BbIIaeT NpuUOOp BOIM3U
JJIEKTPOJIBUIATENS, OJHAKO CIEAYEeT 3aMETUTh €ro IOBBIIICHHYI0 HMHTEHCUBHOCTbH W BJOJIb
pacrpocTpaHeHHsl NMpoBoja (M30JUHMM YXOJAT BOpaBO 3a cxemy). Ompenenuts IJIUHY BOJHBI
U3JIyYEHUN HE MpPEJICTaBIsIeTCs BO3MOXKHBIM M3-32 HECOBEPIICHCTBA M3MEPHUTEIBLHOTO INpUOOpa.
OnHako cienyer 3aMeTHTb, 4TO (POHOBASI M30JIMHUS MPOXOIUT HA PACCTOSSHUM NMpHOIM3UTENnbHO 20-
25 ¢M OT u3mydarens.

DneKkTpocTaTUYECKHEe TOKM Ha MpHOOpe HE YUMTHIBAINCH, TaK Kak KOPIyC TeHeparopa
BBIIIOJTHEH W3 HEMETANIMYECKOro MaTepuajga W TOTOMY HE CIIOCOOEH HaKaljuBaTh
JJIEKTPOCTATUYECKUE 3apABbL.

JUig ncKITtOueHUs BIMSIHUS BUOpaIHii, BEI3BAHHBIX pabOTON AJIEKTPOJIBUTaTENs, T€HEPATOp
1 o0iydaeMblif OOBEKT pacroyiarajy Ha KeCTKOM OeTOHHOM I0JTy, KOTOPBIM MCKIIOYal mepenady
Koje0aHui 3HAYMMON MHTEHCHUBHOCTH. DJIEKTPOJBUTATENb JIJIsl TeHepaTopa Mnoaldupalcs ¢ TaKuM
y4eTOM, 4YTOOBI MO TpeOOBAHUSAM TEXHUUYECKOW JOKYMEHTAllUM 3aBOJIa-MU3TOTOBUTENS OH HE
BOCIPOU3BOJWI  yAbTpPa3BYKoB. [IpuHMMamoce K y4eTy H TO, YTO BO3JCHCTBHUE TMOJEH
JJIEKTPOJBUIaTeIe Ha MHMKPOOPTaHM3MBI paHEE HUIAE HE OINMCAHO U IIPU HCIIOJIb30BAHUU
o0opynoBaHus, NPeJHA3HAYEHHOT'O JJIs1 KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB HE YUHUTHIBACTCS.

IIpoBenenHas oueHka ¢U3MYECKUX NapameTpoB reHeparopa IIB mpencraBnsercs He
JIOCTaTOYHO  OOBEKTHUBHOW BBHUJAY HCIOJb30BAaHUS  HECOBEPIIEHHOTO  METPOJIOTMYECKOTO
obopynoBanus. Jlias AOCTHXKEHHsI JOCTOBEPHOCTH pPE3YJIbTAaTOB IMOMHMO OIIEHKHM IapamMeTpoB
AKCIIEPUMEHTAJIbHOW YCTAaHOBKHU OOJIbIIOE BHUMAHUE YIEISUIOCh MOPSAKY MOCTAHOBKH OIBITOB JIJIS
MaKCUMAaJIbHOT'O YMEHBIIECHHUS BETUUYHUHBI CITy4aifHON OIIHOKH.

Jisa usyuenus BnusiHus [IB Ha BbIpammBaHue MHKpPOOPraHM3MOB Obla HCHOJIb30BaHA
yucras JpoxkeBas KyabTypa. OCHOBHOH 3ajaueil »KcHepuMeHTa OBLIO  yYCTAHOBJIICHHE
3aBUCUMOCTH  3(dexta  BO3IEHCTBUS  OT  NPOAOKUTENBHOCTH  OOJlyueHHsT  IOceBa.
KynbTuBupoBaHue Mpou3BOAMIOCH Ha SKUIKOW MUTATeIbHOH cpene B mpoOupke. OOmmil xon
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ombiTa ObUT crenyronuii. CHavana MpoBOAWIACE 00paboTka 00OPYIOBAaHUS W TOCYIbI, KOTOpas
3aKiIroYanach B AC3UH(PEKIUA HEOOXOAMMBIX MPHHAICKHOCTEH 6%-BIM PacTBOPOM IEPOKCH]IA
BOJZIOPOJIa B TEUEHHUE OJHOT0 yaca. 3aTeM nocyja Oblia BBIMBITAa C UCIOJIb30BaHUEM noporika CD-
2V npu temmeparype 55 'C, mocie 9TOro MooIee CPEICTBO YAAIIOCH CHA4ajla IIPOTOYHOM, a
3aTeM JUCTHILIMPOBaHHOM BoOM. [Ipocyiika mocymbl ocymiecTBisiaachk mpu temmeparype 80-85 C,
a ee CTepuJIM3aIus MPOUCXOoauIa B TepMolikade mpu Temmeparype 180 'C B TeYeHHE OHOTO Yaca.
ITpoBepka CTEPUIIBHOCTH MIPOBOIMIIACKH C MOMOIIBI0 HHIuKaTopa Mex MC-180/60-1. Crneayrorueit
cTajuel ombiTa OBUIO MPHUTOTOBICHUE MUTATEIHHOTO OyIbOHA, /IS 3TOTO 4,5 T arapa MOJIHOCTHIO
pactBopwi B 70 MJI JUCTHIUTMPOBAHHOM BOJBI, 3aTeM JaHHBIA 00beM jgoBenu o 250 mur. Ilocie
3TOro Koj0y ¢ MUTATEeIbHOM Cpelloil, 3aKphITYI0 BaTHO-MapJeBOW MPOOKOM, CTaBUIIM Ha KUIISILYIO
BOsIHYIO OaHIO TpH pa3a 1o aBa 4aca. [locie cHITHs ¢ BOASHON OaHM ee 00epHYIH MepraMeHTHON
Oymaroil u moctaBwid B Tepmomikad Ha 15-20 muHyT nipu Temmneparype 121 'C. Ha cieayrouen
craguu OblIa npoBegeHa o0padoTka nmomenienus cnocodamu nezuHdekun pacrsopom ATC-I'K u
kBapueBaHus. [locie HOArOTOBKM TOMEIICHUS NHUTATEIbHYIO Cpeoy M3 arapa pasjidid 1o
CHEIMAILHON METOJUKE B IIECTh MPOOUPOK B PABHBIX KOJIMYECTBAX M B KAKIYIO U3 HHUX JT00OABHIN
o 1M1 cycreH3uu KOPMOBBIX JOpoxicked. Bece mpoOupku mpomMapKupoBalid, MEPBYIO OCTABUIN Kak
KOHTPOJIbHYIO, OCTaJIbHbIe TojBepriin BozjaeictBuio [1B. OGnyuenue 2, 3, 4, 5, 6 npobupok
poBOAUIIOCH B TeueHue 5, 10, 15, 20 u 25-Tu MUHYT COOTBETCTBEHHO. /[0 OKOHUaHUs BO3EHCTBUS
Ha TIOCIICAHIOI0 MPOOUPKY BCE OCTAIBHBIC HAXOMWINCH B OJMHAKOBBIX BHEITHUX YCIIOBHUSX IPH
KOMHATHOW TemrmepaType B Apyrom nomemieHuu. llociae oxoHuaHus oOiydeHus Bce MPOOUPKHU
GBLIM TOMEIICHBI B TEPMOCTAT IpH TeMieparype 37 C M HaXOAWINCh TaM B TEUCHHE IBYX CYTOK
[3].

Jli1st BO3ACUCTBUS MCIIONIB30BANICS (DEpPUTHO-MArHUTHBIN n3nydarens [1B, Haxosamuiics Ha
paccrosiHun 25 cM OT oOiy4aeMmbIXx MpoOHpok, mpu uactore BpameHus 3000 o6/muH.
JlaboparopHas ycTaHOBKA M300paykeHa Ha PUCYHKE 6.

a |

Pucynok 6 — JlaGopaTopHasi ycTaHOBKa 1Jis1 u3y4eHusi Bo3aeiicreus I[1B

Ha npouecc KyJbTUBUPOBAHUA MUKPOOPTraHU3MOB.

Onenka Bo3aeiictsus 11B Ha BelpamyBaHie MUKPOOPTaHU3MOB MPOU3BOAMIIACH C TIOMOILBIO
U3MEPEHUsl OINTHYECKOW IUIOTHOCTH MHUTATENbHOro OyiboHAa Ha (OTOMETpe K®K-3-01.
KonnyecTBO MUKPOOPTaHW3MOB, BEIPOCIINX B OyJIbOHE, TPOTOPIIMOHATHFHO BETUYNHE ONTHYECKON
IUIOTHOCTH, 4Y€M OHa BbIIIe, TeM OoJbllleé UX cojJepXaHue. Pe3ynabTaTel HKCHEpUMEHTa
MpeACTaBiICHBI B Ta0uIEe].

Tab6auna 1 — Pe3yabTaThl 3KcnepuMeHTa 10 U3y4eHuio Bo3aeiicreus I1B
Ha npouecc KyJbTHBHPOBaHUSA 0aKTepuii

Ne Bpens 1 2 3
BO3JICHCTBUS, Cpeanee | Hucnepcus CKO
IPOOUPKH I U3MEPEHHE | HW3MEpEHHe | H3MEpEeHHe
1 0 0,95 0,95 0,95 0,95 2,2E-07 0,0004
2 5 0,87 0,87 0,87 0,87 2,2E-07 0,0004
3 10 0,82 0,83 0,83 0,82 8,8E-07 0,0009

240



4 15 0,77 0,77 0,77 0,77 2,2E-07 0,0004
5 20 0,76 0,76 0,76 0,76 0 0
6 25 0,73 0,73 0,73 0,73 2,2E-07 0,0004

[TonyunBImIasicss 3aBUCUMOCTh BEJIIMYMHBI ONTHYECKOUN IJIOTHOCTH OT BPEMEHHU OOIYUYCHHS
mpe/icTaBjieHa B BUJie Tpaduka Ha pUCYHKE 7.

3aBMCMMOCTb ONTUYECKOW NIIOTHOCTU OT B peMeHun 0br1y YeHus
y = 0,925-0,0085*x

0,96
0,94
0,92
0,90
0,88
0,86
0,84
0,82
0,80
0,78

OnTuyeckasi NOTHOCTb, ycn. en.

0,76
0,74
0,72

0,70
0 2 4 6 8 10 12 14 16 18 20 22 24 26

| r=0,9707, p = 0,0013

Bpems, MuH

PucyHok 7 — 3aBUCHMOCTH ONTHYECKOH MJIOTHOCTH NMUTATEJbHBIX Cpell OT BpeMeHu Bo3aeiicTBus I1B.

W3 rpaduka BUIHO, YTO NpU YBEIMYEHUU BpPEMEHHU BO3JAeWcTBUA HcTOouHMKOM [IB, B
IIPUCYTCTBUM DKCIEPUMEHTATOPA, HA ITOCEB MUKPOOPraHM3MOB HX KOJIMYECTBO IOCJIE OKOHYAHMS
mpouecca KyJbTUBUPOBAHUS JMHEMHO yMEHbIIAeTcs, 00 3TOM CBUJIETENILCTBYET YpaBHEHHUE,
ITOKAa3bIBAIOLIEE B3aUMOCBA3b ONTUYECKOW IJIOTHOCTH OT BPEMEHM BO3JEHUCTBHUS, IIPEICTABICHHOE
Ha rpaduke.

MosxHo mnpeanonoxuts, yto IIB Moker Bo3aeiCTBOBaTH Ha BOAY, COAEpIXKAILYIOCA B
MUTATeNIbHOM cpele, uYTO B CBOK O4Yepelb M CIOCOOCTBYET YMEHBLIEHHIO KOJIMYECTBA
MHUKPOOPIaHW3MOB B MHUTAaTEIbHBIX cpelnax. B psge crareid umHTepHeT-KypHana «CBOOOIHBIN
nouck» [4] A.lllnunpman OBLIO OMKUCAHO, YTO €r0 TeHEePaTOPhl «aKCHOHHBIX) MOJIeH (aHAJIOT ToJIeH
BpallleHHsI) CIIOCOOHBI BO3/EHCTBOBATh Ha BOAY, a TaK € Npesarajloch HUX HCIOJIb30BaHUE B
TOMEOIATHH.

Ha ocHOBe MNpOBENEHHOTO HKCIEPUMEHTAa MOXKHO CHENaTh BBIBOJ, YTO HMMEHHO IIOJE
BpallleHHs MOTJIO OKa3aTh CYIIECTBEHHOE BO3/EICTBHE Ha MpOIEecC KYJIbTUBUPOBAHMS OaKTepuid,
BIIMSIHUE KaKUX-THO00 Ipyrux (pu3nyeckux (pakTOpOB Ha JaHHBIHM MPOIECC MAIOBEPOSTHO.

Hcxons U3 BBIIIEU3I0KEHHOIO, MOXXHO TOBOPUTH O TOM, YTO MH(OPMALMOHHOE BIMSHHE
HU3KOMHTEHCUBHBIX IOJIEH Pa3IMYHON MPUPOABLl UMEET BaXKHOE 3HAUEHUE B HBOJIIOLUU U KU3HU
Pa3IMYHBIX OMOJOTMYECKMX OOBEKTOB, a BOJA MOXKET HMrpaTh KIIOUEBYIO POJb B MEXaHHU3Max
MH(POPMAIIMOHHOTO BO3JICHCTBHUS ITUX I0JIeH Ha OUOCHCTEMBI.
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The article describes the informational impact of electromagnetic fields with microwave range and torsion fields onto
biological objects. We suppose that the water can play an important role in the process of informational impact of these
fields onto biological systems.
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HOBA S KOHLIEIILIVIS BO3JIEUCTBUSA HA TTIPOLECC HAKHITEOBPA3OBAHMA
BHYTPEHHUX I[TOBEPXHOCTEU TPYb MAT'HUTHBIM ITOJIEM

H.IL BaKypOBl, B.A. 3arpﬂz[01<m712

UTBepckoii [ocynapersennbiii Texauueckuii Yausepentet, nbakurov@mail.ru

Z)AKaI[eMI/ISI MeINKO-TeXHHUeCcKuX Hayk, WazGol@rambler.ru

Pabota nocesimieHa 3amyTe OT HAKUIEO00pa30BaHUs BHYTPEHHHUX MMOBEPXHOCTEH METAUTMYECKHX U HEMETATHUYECKUX
TpyO, TEIIOOOMEHHUKOB M €MKOCTEH, KOHTAaKTHPYIOIINX C BOAAMH M BOAHBIMH CpPEelaMH OT HaKMIeoOpa3oBaHUS 3a
cdeT obecredeHus] Mpolecca KOaryJsiuu B BOJHBIX CPEAax M CO3JaHMS CIIMHOBOTO MOJA 3JIEKTPOHOB BOABI H
KOarylIupymomux B HEH MNpUMECeH IO 3HAaKy, IMPOTHUBOIIOJIOKHOMY 3HAKY CIHHOBOTO IIOJS 3JEKTPOHOB aTOMOB
BHYTpPEHHEH TOBEPXHOCTH TPYOBI.

M3BeCTHO MPOTMBOHAKUIIHOE MAarHUTHOE YCTPOWCTBO, BKIIIOYAOILEE KOPIYC - TPYOOIPOBOJ
C BXO/HBIMH U BBIXOJHBIMHU NATPyOKaMH, BHYTPH WM C BHEIIHEH CTOPOHBI KOTOPOTO YCTAHOBJICHO
HECKOJIbKO Tap MOCTOSHHBIX MAarHUTOB WJIM KATYLIEK 3JIEKTPOMAarHUTOB, IPUYEM Iapbl MarHUTOB
pacmojoXKeHbl Jpyr OT Jpyra Ha pacCTOSHUSAX, BEJIMYMHBI KOTOPBIX SABIAIOTCS UJIEHAMHU
reOMETPUUECKOM IPOrpecCHM, a MAarHUThl pa3MeIlleHbl 0 JJIMHE KOpIyca C 4YepeloBaHHEM
nosrocoB (SU Ne 1212969A,MKHUY: C 02 F1//48, 1986r).

HenocratkoM yka3aHHOrO YCTpoiicTBa sBisercss Hu3Kas 3((EeKTUBHOCTH MHpolecca
KOAryJisIiMM M CTEHEHM IPOTUBOHAKUIIHOM 00paboOTKH, T.K. 00pabOTKYy BOJBI IPOU3BOJIAT
MarHUTHBIMHU HOJISIMHM, 0Opa30BaHHBIMU IOCTOSSHHBIMM MarHUTaMy, OOpallleHHBIMH JAPYT K JIPYTy
Pa3HOMMEHHBIMU MOJIFOCAMHU, IPU 3TOM HE YUYUTHIBAIOTCS CBOWCTBA BHYTPEHHEW IOBEPXHOCTH
TpyOOIpOBOJa, OJICOEMHEHHOTO K BEIXOTHOMY NAaTPyOKy YCTpoicTBa.

B HacTos1ee BpemMsi He CyIIECTBYET YCTPOMCTB 10 NMPEAOTBPAILEHUI0 HaKueoOpa3oBaHHs,
OCYILECTBISIOUMX 00paOOTKYy BOJHBIX CpE€ll C YYETOM CBOWCTB BHYTPEHHEM IOBEPXHOCTHU
TpyOoOIpoBoa.

Hamu nocraBieHa 3ajgada IO CO3/1aHUIO YCTPOMCTBA, MO3BOJISIIOIIETO CHU3HUTH IPOLIECC
HakumeoOpa3oBaHWs Ha BHYTPEHHUX [OBEPXHOCTAX TpyO 3a cuer oOecrmeueHHs mpoliecca
KOAryJisiliuK B BOJHBIX CpeJiaX U CO3/AaHUS CIIMHOBOIO IOJIS 3JIEKTPOHOB BOJIbI M KOATYJIUPYIOIIUX B
HEl IpUMEced IO 3HAaKy, IPOTUBONOJIOKHOMY 3HAKY CIMHOBOIO IIOJISI DJIEKTPOHOB aTOMOB
BHYTpPEHHEH OBEPXHOCTHU TPYOBI.

VYKa3aHHBI TEXHUYECKUIH pe3ysbTaT JOCTUTaeTCs 3a CYET TOro, YTo HAOOp MOCTOSIHHBIX
MarHMTOB, 3aKpEIJICHHBIX C BHEIIHEW CTOPOHBI KOpIyca-TpyOONpoBOJa AUAMETPAIBbHO IJIf
TpyOOIPOBOJOB OOJIBIIOrO AUAMETPa M OOpallleHHBIX IPYr K APYry OJHOUMEHHBIMH IOJIFOCAMH U
CO3/Ial0IMMHU CITIMHOBOE T0JI€ 3JIEKTPOHOB, OPUEHTHUPOBAHHBIX IPOTHUBOIIOIOKHO CIUHOBOMY IOJIIO
9JIEKTPOHOB AaTOMOB BHYTPEHHEH MOBEPXHOCTH TPYObl, MPU 3TOM KOJIMYECTBO MArHMUTHBIX Map
JIOJKHO OBITH HE MEHEE JABYX.

s KopIiycoB-TpyOONpPOBOAOB MAJOro AMAMETPa MOCTOSHHBIE MarHUTHI PAcIoararoTcs
MIOCJIEZI0BATENBHO OJJHOMMEHHBIMH TOJIOCAMU C OJHOW BHEIIHEH CTOPOHBI TOBEPXHOCTH KOpITyca—
TpyOONpOBOJa Ha PacCCTOSIHUU APYT OT Apyra. [IpuyeM, Konu4yecTBO MAarHUTHBIX Map JOJHKHO OBITH
He MeHee AByX [1, 2].

Ha pucynke 1 mnokazaH npoAosibHBIA pa3pe3 MPOTUBOHAKUIIHOTO YCTPOMCTBA €
JMaMeTpabHO PACIOIOKEHHBIMA MarHUTAMH Ha BHEIIHEH MOBEPXHOCTU KOPITyca-TpyOoOonpoBoja ¢
OOJIBIIIMM TUaMETPOM TPYOBI.
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Pucynox 1. IIpomoJibHblil pa3pe3 NPOTHBOHAKMIIHOIO YCTPOMCTBA € JUAMETPAJIBHO PAaCIOJIOKEHHBIMU
MATrHUTAMH HA BHelIHell MOBEPXHOCTH Kopnyca-Tpy0onposoaa ¢ 60/1b1HUM AHAMETPOM TPYObI.

YCTpoHCTBO cOCTOMT U3 Kopmyca-TpybompoBoaa (1), mo KOTOpoMy IpOTEKaeT
oOpabatbiBaeMasi Boga 4epe3 BBOAHOH (2) m BeBomHOU (3) marpyOku u TpyOy (4). Ha BHemHei
CTOpPOHE KOpIlyca-TpyOONpoOBOJa yCTaHOBJEHBI MOCTOsHHBIE MarHUTHI (5). Kopmyc-tpy6omnpoBon
(1), ¢ ycraHOBJIEHHBIMM Ha HEM MarHutamu (5), MOMELIEHbl B HEMArHUTHBIM LMIMHAPUYECKUI
kopiyc (6). bykBamu «N» 1 «S» 0603Ha4eHbI MOJIAPHOCTH MarHUTHBIX OJIKOCOB MarHUTOB.

YcTpoicTBO paboTaeT CiaeayonM 00pa3oM.

[lepBoHayaibHO, C TIOMOIIBIO YCOBEPILIEHCTBOBAHHOI'O HAaMHU CEPTU(GUIUPOBAHHOTO
npubopa NOCII-6M, cmyxkamero s W3MEpeHHs] BEIWYMHBI M 3HAKa AJIEKTPOCTATUYECKOTO
NOTEHIMajla Ha 3apsHKCHHBIX IIOBEPXHOCTAX, IOPOIIKOOOpPA3HBIX M JKUAKUX cpenax [3, 4]
oIpeziesisieM 3HaK CIIMHOBOTO I0JI 3JIEKTPOHOB TpyOonpoBoja (4), o KoTropoMy OyAeT IpoTeKaTh
o0paboTaHHas NPOTHMBOHAKUIIHBIM YCTPOWCTBOM BoOjAa. MeToJIuKa HCIOJIb30BaHUs IprOopa
NDCII-6M nnsa onpeneneHus 3HaKa CIIMHOBOTO TOJIsI PUBEICHA B [4].

[Ipu BbIOOpE NOJAPHOCTH MArHUTOB, YCTAaHABIMBAEMBIX Ha BHEIIHIOI IOBEPXHOCTh
KOpIyca-TpyOomnpoBo/ia, UCXOAAT U3 TOrO, YTO OOBIUHBIM MOCTOSHHBIM MarHUT UMEET CIHUHOBbBIE
nodis [5, 6]. [Ipu 3ToM ceBepHBIN MOIIOC MarHuTa (POpMUPYET MPABOCTOPOHHEE CIIMHOBOE I0JIE, a
I0’KHBIM TOJIOC - JI€BOCTOpPOHHEE. MBI MCXOAMM U3 TOTO, YTO CIMHOBOE I0JI€ KaKOTro-TO IOJII0ca
MarHuTa, Momajaas B BOAY, OPHEHTHUPYET B BOJHOW cpelie CHHMHBI MPOTOHOB (s7pa BOAOPOJA
MOJIEKYJbl BOJIbI) M CHMHBI IPHUMECHBIX HOHOB Jejle3a, KajbIUsl, MarHus U T.I. TaK, 4TO OHH
IIOBTOPSIIOT IPOCTPAHCTBEHHYIO CTPYKTYPY CIIMHOBOTO I1OJIS 3TOTO MOJII0CA MAarHuTa, T.€. CHUHOBOE
I10JIE TOJIK0CAa MarHUTa MOJIIPU3YET IO CIIMHAM MPOTOHHYIO CUCTEMY BOJbI U MPUMECHBIX HOHOB U
MIEPEBOJUT UX B APYro€ CIIMHOBOE COCTOSTHUE.

CnuHBI 3J€KTPOHOB BOJBI M HAXOIAUIMXCA B HEW mpuMecedl 10 oOpaOOTKH, MMEoIne
XA0THUYECKYI0 CIIMHOBYIO HANpaBICHHOCTb, Iocie 00pabOTKM 00pa3yroT CHCTEMY OJIMHAKOBO
OpPUEHTUPOBAHHBIX CMHUHOB. [0 KOHIIENIIMK TOPCHOHHBIX MOJEH U CBOMCTBAM OJIHOHANPABICHHBIX
TOPCHOHHBIX 3apsJ0B MPUTATUBaThCA [7, 8] ONHOHANPABIEHHBIE CIIMHBI JIEKTPOHOB IMPUMECHBIX
aTOMOB B3aUMHO IPUTATUBAIOTCS, B PE3yJbTaTe YETO MPOUCXOIUT KOATYJSLHs BOJAHBIX IpUMeceH,
MMEIOLUX MPOTUBOIMOJIOKHBIM 3HAK CIIMHOBOMY 3apsily 3JEKTPOHOB BHYTPEHHEH IOBEPXHOCTH
TpyOBl. Tak Kak 3HaK COMHOBOT'O MOJIS ATUX 00pa30BaHU I MPOTUBOIIOJIOKEH 3HAKY CIIMHOBOTO TOJIS
3JIEKTPOHOB aTOMOB BHYTPEHHEH MOBEPXHOCTH TPYOBI, TO 3a CUET OTTAJIKUBAroIIero 3¢ ¢dexra He
OyIeT NpOUCXOAWTHh HajlunaHue c(GOPMUPOBABIIKUXCS B BOJe 00Opa3oBaHUN Ha BHYTPEHHIOIO
MOBEPXHOCTh CTEHKH TpyObl. BO3MOXKHO, MMEHHO 3a CYET O3THUX IPOLIECCOB TOBBIIIACTCS
3 PEKTUBHOCTh KOATYNSIMH ¥ CTETNEeHb NPOTUBOHAKUITHOW 00paboTku Bombl. Mrak, ecnm
CIMHOBBIA 3apsii BHYTPEHHEW IMOBEPXHOCTH (HOPMHUPYET JIEBOCTOPOHHEE CIIMHOBOE IMOJE, TO
MarHuThl (5) Ha Kopmyce-TpyoorpoBoae (1) HEoOXOAMMO 3aKpeIuIsiTh CEBEPHBIM IOJIOCOM,
(OpMHUPYIOLIUM NTPABOCTOPOHHEE CTUHOBOE IOJIE.
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Tak kak CNMHOBOE TMOJiE HE HMEET MPaKTUYeCKH (PU3MUECKHX SKpPaHOB, TO KOpITyC-
TpyOOIPOBO MOKET M3TOTABIUBATHCSA U3 MATHUTHOTO MJI HEMarHUTHOT'O MaTEpUaIOB.

JnamerpanbHOe pACIONIOKEHHE IMOCTOSHHBIX MAarHUTOB, OOpAIllEHHBIX APYT K JpYyry
OJTHOMMECHHBIMU TOJTFOCAMH, TI03BOJIsIET Ooiee 3PPEKTUBHO MOJIIPU30BATH 110 CIIMHAM MPOTOHHYIO
CUCTEeMY BOJIbI M NPHUMECHBIX HOHOB, KOTJa HCIOJIb3YeTCsl KOpHyc-TpyOOmpoBOI OOIBIIOTO
auameTpa

D10 obecrieunBaeT yinydilleHHe Mpolecca Koaryysiiii B BOAHBIX CpeflaX MPUMECHBIX HOHOB
U, KaK CIIe/ICTBUE, CHIDKEHHE ITpoliecca HaKUIeoOpa3oBaHusl.

OpnHOCTOpOHHEE PACIIONIOKEHUE Ha BHEIIHEH MOBEPXHOCTU KOpITyca-TpyO0onpoBoia Maioro
IaMeTpa MOCTOSIHHBIX MarHUTOB OJHOMMEHHBIMU MOJIFOCAMH, Ha PACCTOSHUU APYr OT Apyra,
II03BOJISIET COKPATUTh BABOE KOJIMYECTBO JOPOTOCTOSIIMX MOCTOSHHBIX MarHUTOB, YTO OTPa3UTCA
Ha DSKOHOMHYECKHMX TOKazaTelnsix u olecneduT dSPQPEKTUBHYIO MOJSIPU3ALUIO [0 CIHHAM
MPOTOHHYIO CHUCTEMY BOJABI M NPUMECHBIX HMOHOB B TPOTEKAIOUIMX C OOJBIIMMHU CKOPOCTSIMH
o0OpabaThIBa€MbIX BOAHBIX MOTOKOB. DTO TAKXKE YJIy4IlIaeT MPOILECC KOAryysiliMi B BOJHBIX Cpeaax
IIPUMECHBIX HOHOB U, KaK CJIE€ICTBHUE, CHH)KAET MPOLECC HAKUIIE00pa30BaHNUs.

Hcnonp3oBanue NByX U Oojiee MAarHUTOB WJIM MAarHUTHBIX Map Ha KOpIyce-TpyOomnpoBoie
Ha PaCcCTOSIHUH JIPYT OT JApyra Oyaer crocoOCcTBOBaTh Ooliee 3P PEKTUBHON CITMHOBOM OIS PU3AIHH
BOABl U HAXOMAAIIMXCS B HEW NPUMECHBIX HOHOB Ha OOJBIION UIMHE W CHHU3UTH MPOLECC
HakuneoOpa3oBaHMUs.

Pacnonokenue nByx u 0ojiee MarHUTOB MM MAarHUTHBIX Map Ha KOPITyce-TpyOOIpoBoe Ha
paccTOsSHUU JIpYr OT Jpyra IMOBBIIAET PE3YJbTUPYIOLIEE CIIMHOBOE I0JIE 3JEKTPOHOB, BEJIUYUHA
KOTOPOTO OIpeAeseTCs] CYMMOM CIIMHOBBIX MOJIEH 3JIEKTPOHOB MpUMECced KaXIOro U3 MarHUTOB.
OT0 B CBOIO oOuYepeab MOBBIIACT J(PPEKTHBHOCTh MpOLECCa KOArylslud U  CTEIEeHU
MIPOTUBOHAKUITHOM 0OpaOOTKH, OCOOEHHO MPH OOJBIIMX CKOPOCTSAX MPOTEKaHUs BOIbl. B cimyuae
PAacIoyIoKEHNs TOCTOSHHBIX MarHUTOB WJIM MAarHUTHBIX Tap PSIOM, OHH OyIyT paboTaTh Kak OAHH
MarHuT, 4T0 CHU3UT 3((EeKT 00pabOTKH BOJBI, OCOOCHHO IMPH OOJBIIMX CKOPOCTIX MPOTCKAHUS
BOJIBI.

Ecnu ckopoctes oOpabarbiBaeMOl BOABI HEOOJbINAs, a €€ IMOTOK HOCUT JIAMUHAPHBIN
XapakTep, TO TMOCTOSHHBIE MArHUTHl WJIM MAarHUTHBIE Tapbl YCTAaHABIMBAIOT HA BHENIHEH
MOBEPXHOCTU KOpIyca-TpyOOIpoBOa MO BUHTOBOW JIMHUHM, YTO TOBBIIIAET PE3YJIbTUPYIOILEE
CIIMHOBOE TOJIE AJIEKTPOHOB U, KaK CIIEJCTBHUE, 3()PEKTUBHOCTD Mpoliecca KOAryysiliMi U CTEIIEHU
MIPOTUBOHAKUITHON 00pabOTKH.

Hwxe npuBeieHbI MPUMEPHI peain3aluy YCTPOUCTBA.

IIpumep 1. Ha BHemHIOI NOBEPXHOCTh KoOpmyca-TpyOompoBoja auamerpoM 70 MM
3aKpeniid TPU MarHUTHBIX Tapbl 110 BUHTOBOW JIMHUHM HA PACCTOSIHMM 35 MM JIpYr OT JIpYyra,
OOpalIeHHBIMU APYT K IPYTY OJHOMMEHHBIMU MOJIIOCAMU

Jns oueHku pabOThl ycTpoWcTBa ObUIM IMPOBENEHBI aHAIM3bl BOJ, B3ATHIX U3 TPYOBI,
MOJICOEIMHEHHOW K BBIXOAY KOpIyca-TpyOONpOBOAA C YCTAHOBJIEHHBIMH Ha €ro IMOBEPXHOCTH
MarHUTHBIMH MTapaMu U 0€3 HHX.

Pe3ynbrarhl aHann30B npuBeaeHBI B TabmuIe 1.

N3 tabnumer 1 BUAHO, YTO, KECTKOCTh 00pabOoTaHHOUM BOIBI cTana Ha 12% Oombine, yem
KECTKOCTh HEO0OpPaOOTAaHHOM BOJBI 3a CUET OTJIOXKEHHUS COJed Ha BHYTPEHHHE CTEHKU TPYOBI.
OTiuyHOM cTajla IBETHOCTH BOJ Iociie KumgdeHus Ha 19,5%. OnTtuyeckue INIOTHOCTH,
3aMepeHHble uepe3 cBeTopmiIbTpbl Ne9, Ne6, Ned ¢orosnexrpokonopumerpa ®IK-56M mnocne
KUTISTYCHUS, OTIWYAIOTCS COOTBETCTBEHHO Ha 26%, 54,5%, 25,1% wu3-3a Koarymsamuu B
00pabOTaHHOM BOJE AaTrOMOB JKejle3a, KaJbLUs M JAPYIMX M[PUMECHBIX BKIIOYEHHH. OTO
MoATBepk1aeT 3P PEKTUBHOCTD MpoIiecca KOAryysiiMy U CTENIeHU TPOTUBOHAKUITHOW 00pabOTKH.

Ta0uuna 1. Pe3yabTaThl aHAJHM30B BOABI B IpoLecce UCCIeA0BAaHNs padoThl YCTPOICTBa

[Toxazarenu BOAbI O6paboranHas HeoOpaboTtannas
MarHuTamy BoJa MarHuTamy BoJa
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1. IIBeTHOCTH, TpaayC IIKAJBI:

— HE KHAIIYEHas BOJa 16 16

— OCJIE KUITSTYEHUS 147 123
2. O611as KeCTKOCTh IOCIE KHIITUYECHUS, 6,34 5,66
MI-2KB/J
3.  Omnruyeckas IUIOTHOCTb  ITIOCIHE
KAISYECHUS
- cBertopuiabTp Ne9 0,037 0,048
- cBetoduabTp Ne6 0,125 0,078
- cBetoduiabTp Nod 0,221 0,180

Ilpumep 2. Ha BHEmHIOIO MOBEPXHOCTH KOpIyca-TPyOOIPOBOAA IUAMETPOM 25 MM
3aKpenuiId MO0 BUHTOBOW JIMHUM TPU MarHuTa OJHOMMEHHBIMH MOJIFOCAMH Ha PACCTOSHUU 35 MM
ApYT OT pyra.

Jlyist otieHKH paboThI yCTPOMCTBA OBLTH B3SATHI MTPOOBI BOBI U3 MOJCOSIUHEHHON K KOPITYCY-
TpyOONpOBOaY TPYOBI C YCTAHOBIIEHHBIMH MarHUTaMH U 0€3 HUX.

OO0pa3ubl B3SATHIX BOJA B 00beMe 1 J1 pa3nuBaluCh B CTEKJISIHHBIE MPO3pauHble COCYJIbI, UX
yCTaHABIMBAIM Ha DJIEKTPOIUIUTKU U JOBOAMIIM BOABI 10 KumneHus. Uepe3 5-7 MUHYT Ha CTEHKaX
cocyna ¢ HeoOpabOTaHHOW BOJIOW CTajla 0Opa30BBIBATHCA JKEITas HAKUIb, a CTEHKH COCY/Aa C
00paboTaHHOM BOJIOI MPOJIOIKAINA OCTaBAThCS YUCTHIMU B TeueHHe 30-MUHYTHOTO SKCIIEPUMEHTA.

OTO TOATBEpXKIACT TaKke HPPEKTHBHOCTh TNpoIecca KOAryJlsAllUd H  CTEIeHH
MIPOTHBOHAKUITHON 00pabOTKH.

PazpaboranHoe yCTpOMCTBO TMPOILIO MPOMBINIJICHHBIE HWCIBITAHUA Ha TPEANPUATHIX
KOMMYHAJILHOTO X035 cTBa nocenka Pamemiku TBepckoit o6macty B TeueHue roja.

B pe3ynbrare npoBeACHHBIX UCIIBITAHUN YCTAaHOBIJIEHO CIIEAYIOLIEE:

e He OOHapyXeHO OTJIOKEHHE BOJHBIX MpHMeceld Ha CTEHKaX YHUTa30B, PaKOBUH,
BaHH, YaMHUKOB;

e HaAeKHO paboTana 3amopHass M pEryaupylolas apMmaTypa H3-3a OTCYTCTBUS
OTJIO’KEHUH, UTO 00eCTIeYBaIO S3KOHOMUIO Pacxo/ia BOJIbI;

e He 00HapYy>KEHO HAKUTIEOOpa30BaHNUE HA BHYTPEHHUX MOBEPXHOCTIX METATUYECKUX
U TIOTMMEPHBIX TPYO rOpsSYEero U XOJOIHOTO BOJJOCHA0KEHHUS,

e B mpobax BOMABI, B3ATHIX U3 KPAHOB, I ObUIM YCTAHOBJICHBI 3aIlIUTHBIE YCTPOMCTRBA,
He OOHapy»XeHBI MOKa3aTeNu MXECTKOCTU, OOIIEH OKUCISIEeMOCTH, jKele3a OOIIero,
HUTPATOB, HHUTPHUTOB, XJOPUIOB, MPHCYTCTBOBABIIME B TPOOAX BOJBI, B3SATHIX
HEIMOCPEICTBEHHO U3 CKBAKUHBI C 1IEJIbI0 UCCIIEI0BAHMS;

® KpoMe TOro, B MpoOax BOJIbI, B3STBIX HEMOCPEJACTBEHHO W3 CKBAKHUHBI OBLIH
oOHapyXeHbl 00mHue KoMepOpMHBIE U TEPMOTOJIEPAHTHbIE KOMe(OpPMHBIE
OakTepuu, a cama BOJIa, M0 3aKIIOUEHUI0 aHATUTHUYECKOH 1abopaTopuu, He OTBevYaIa
CaHUTAPHBIM HOPMaM W IMpaBUJIaM [0 MHKPOOHOIOTHH. B mpobax BOMbI, B3ATHIX U3
KpaHOB, TJe OBUIM YCTAHOBJICHBI 3allUTHBIE YCTPOMCTBA, HE OOHAPYKEHBI
yKa3aHHbIE TOKa3aTeld, a BOJa MpU3HAHA OTBEYAIOUICH CAaHUTApHBIM HOpMaM M
MpaBUIIaM.

VYerpoiictBo oTinuvaercst 3PGEeKTHBHOCTHIO, IKOJIOTHYECKON YHCTOTOM — O€3BpPEIHO ISt
YelloBeKa M OKPYKaIOIIEH cpelibl, a TaKXkKe JIEIMIeBU3HOM, T.K. A7l padOThl HE TPeOYyeTCss HCTOYHHUK
NEeKTpUYecKkoro Toka. OTCyTCTByeT HEOOXOOUMOCTb [JO3UPOBAaHUS B  BOJAHBIE  Cpeibl
MIPOTUBOHAKUITHBIX pPEAareHTOB, 4YTO YacTO HEBO3MOXXHO H3-32 CAHUTAPHBIX TPEeOOBaHUN W
TEXHOJIOTUYECKHUX yCIOBHI.
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THE NEW CONCEPT OF INFLUENCE ON THE PROCESS OF SCALING INTERNAL
SURFACES OF PIPES MAGNETIC FIELD

N.P. Bakurov?, V.A. Zagryadsky?

DTver State Technical University, nbakurov@mail.ru

27The Academy of medico-technical Sciences, WazGol@rambler.ru

The work is devoted to protection from scale formation of internal surfaces of metal and nonmetallic pipes, heat
exchangers and tanks, in contact with water and aquatic environments from scale formation by providing coagulation
process in aqueous media and the creation of spin of the electron field of water and coagulating in it of impurities on the
sign, the opposite sign of spin field of the electrons of the atoms inside of the tube.
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ANCTAHIIMOHHOE IVIOINATHOE OKOHTYPUBAHUE YTEYEK HEOTEITPOAYKTOB U
JVCTAHIMOHHAA PA3BEJIKA JIOKAJIBHBIX AHOMAJIMU [TPUBOPOM UT'A-1

EI.T opox0131, M.JU. Z[aBJIeTOBz, I0.I1. KpaneHKos, P.P. Suun®

U IGP SRL Buenos Aires, Argentina gorokhove@gmail.com,
2 000 «Kounor», mara-d@yandex.ru,
% 000 « JTaiir 2», astra.47@mail.ru,
4 000 BT® MPAJICU-UMIIAKC, r.Ya, Poccuiickas ®@enepanus amil.yalchin@mail.ru

B noxnazne nmpuBoAsTCA pe3ynbTaThl UCCIEAOBAaHUNA METOAOB JUCTAHIIMOHHOTO MOMCKA 0 KOCMOCHUMKaM U Ha3eMHbIM
¢dororpadgusM BOAHBIX IIOTOKOB U JIOKAJbHBIX aHOMAaJMH CTanuoHapHbIM npubopom MWIA-1, uro sBistercs
NPOJIOJDKeHnEeM paboT HamMx yueHbIx AknmoBa, Oxarpuna, nposoausinuxcst B CCCP u P® B 80-2000 ronpl, a Taxxe
nx 3apyOexxHbIX nocnenopateneid ['oxa n Pycanosa. [IpuBoasiTCS KOHKpETHBIE NMPHUMEPHI AUCTAHIIMOHHOIO ITOWCKA,
TIOJTBEPIKICHHBIE PACKONIKAMHU 1 OypeHHEM.

3arpsi3HEHUE TPYHTOBBIX BOJ C HEPTEIPOM3BOJACTB CBS3aHO C KOPPO3HMEW MeTasuia,
CIIOKHOCTBIO ~ JUArHOCTUKM  B3PBIBOOMACHBIX  MPOU3BOJCTB, OTCYTCTBUEM  CpPEICTB  Ha
HKOJIOTUYECKHE MEPONPUATHS Ha 3aBoAax bamkupuu. YUYUTHIBas, 4TO YTEUKH HEPTENPOIYKTOB
pachpoCTpaHsIOTCA MO BOJHBIM MOTOKAM U MomajgaioT B o3epa (Poro 1) u mpyrue BoAgoeMsl, U
METOABl HMX OOHAPYKEHHS B HACTOSIIEE BpPEMS OTCYTCTBYIOT, HaMH ONpPOOOBaH METO[
JUCTAaHIIMOHHOTO OOHapyXeHHsl yTeueK He(TemnpoIyKTOB CTAllMOHAPHBIM BapuaHTOM Mpubopa
UI'A-1 mo xkocMocHUMKaM # ¢ororpadusM MECTHOCTH C TOCIEAYIOUMM yTOYHECHHEM
MECTOIOJIOKEHUH BOAHBIX MOTOKOB M KapCTOBBIX BOpOHOK mpubopom MI'A-1 HemocpencTBeHHO B

II0JIC.

®oto 1. O3epo 3a 3a00pom HII3 «CanaBaTHedTeoprcuuTesy, 3arpA3HeHHOE YTeuKkaMu HedTenpoaykros (poro
aBTOPOB).

B konme 80-x romoB Ha 6a3e obOoponHbix HUW wamm yuenbie A.E. AxkumoB m A.O.
OxaTpuH 3aHUMAIHCh TUCTAHIIMOHHBIM TTOUCKOM M0 KOCMOCHUMKaM. MM ObLia mocTaBiieHa 3a/1a4a
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Mmoucka 00BeKTOB WH(ppacTpykTyphl mnpoTuBHHKA. A.E. AxumoB B kHure "OOmuk ¢GuU3NKH U
TexHosioruu B Hayane XXI Beka" [4] npuBOAUT ONKMCAaHNUE COBEPIICHHO HEBEPOSITHON TEXHOJIOTUU
JUCTAHIIMOHHOW TeO0JIOTOpa3Be/IKK IOJIE3HBIX HCKOMAaeMbIX Ha OCHOBE OOpaOOTKM OOBIYHBIX
aHaJOroBbIX (ororpaduili MECTHOCTH, CHCNAHHBIX C BO3AyXa HIM €O CIyTHUKOB. llocie
MepecTporKy (PMHAHCUPOBAHUE ATHX HAYUHBIX MCCIEAOBAHUN MPEKPATHIIOCHh, HO YTO-TO YK€ ObLIO
BHEAPEHO BO (hiioTe u apMuu. BB Ha NEHCHIO, OTCTaBHBIE BOCHHBIE CTAIM OPTaHU30BBIBATH
(GbupMBI IO TUCTAHIIMOHHOMY IIOUCKY MO KocMocHUMKaM. Tak, B KpeiMy ObIBIINIT MOpCKOi oduiiep
Buranuii ['ox ompezenser mo KOCMOCHHUMKAaM 3K He(PTH, TEXHUKY W Ooempumnackl BPeMEH
BoriHbI. [lomoOnast ¢upma Obuta opranumzoBaHa OXaTpuHBIM Ha 0a3e MOCKOBCKOW BOCHHOM
akajgemuu B Hayaine 2000 romos, a mocie ero cMeptu Bce nepenwio B Tomckuit HUN. Cxoanbie
WCCIIeIOBaHMS BEAyTCs KoMMepueckor ¢gupmoit B ['enenmkuke. s yrouyHeHHs HA MECTHOCTH B
Kpeimy 1 Tomcke Obutn ipuobperensl npudopsl UT'A-1. JIucTaHITMOHHBIA TTOUCK OTpadaThIBaCTCs
Ha 6aze YIIIIO (BT® MPOJICU-UMIIDKCO r.Vda) ¢ mpuMeHEHHEM TEXHOJIOTUH AKMMOBa U
OxatpuHa, HCIOJB3Ys CBOIO ammnapatypy MT'A-1 [3].

[To coobmienuto omHoro u3 aBTOpoB, EBrenust ['opoxoBa, pabGoraBmero Bmecte ¢ A.E.
AxkuMOBBIM B oOopoHHOM yupexiaeHun B CoserckoM Coro3e 10 Jemu(pUpOBaHUIO
KOCMOCHHMKOB, JUIsl  ONPENEICHUST MECTOIOJIOKEHHSI  IMOJ3EMHBIX OOBEKTOB  OCHOBHBIM
MHCTPYMEHTOM SIBJISUITMCH aHAJIOroBble (POTOCHHUMKH Ha CHeluanbHON QoToruieHke. Kpucramisl
(GoTOOMYITECHH (PUKCUPYIOT IMIUPOKUI CIIEKTP DJEKTPOMATHUTHBIX W3IY4YCHUH, Ooliee MHUPOKHH,
9YeM TOJIbKO BUJIMMBINM CHEKTp Ha HU(POBBIX CKaHepaxX 3apyOexHbIX CIyTHHUKOB. [loaToMy 10 cux
IIOp POCCUICKNE CIIyTHUKU UCIOJIB3YIOT IUNIEHOYHbIE (POTOAMNIapaThl.

Pa6oTa mo o6paboTke nH(DOpMAIUK BeIach Tak:

1. Iloopa3zdenenue wmamunozo dewudpuposanus.

OOb1uyHBIN c0cO0 BU3yaJIbHON 00paOOTKHM HA CTEPEOCKONaxX C MCIOJIb30BAaHHEM HETaTHBOB
(OTOCHUMKOB M CHEKTpaJbHBIX (uiabTpoB. DoToanmapaTsl BeM CHEMKY Ha CEMapHUpOBAHHBIK
CHEKTPaJbHBIX KaHajax, Ha CTOJaX ObUIO JO0 8 CHHMMKOB, CHSITBIX OJHOBPEMEHHO 4epe3 pa3HbIe
oObekTHBBL. [IpuMensch crepeockombl. Cremyer OTMETHTh, YTO HMMEHHO aHaJIOTOBBIC
(OTOCHUMKH Ha (POTOIUIEHOUHOM MaTepuaie COJEP>KaT CKPBHITYIO CIEKTPAIbHYIOS HH(POPMAIIHIO,
KOTOpasi MOKET OBITh HUCIOJb30BaHA IPHU TPAJAULHMOHHOM JEMIU(PPUPOBAHUU Ul TOA3EMHOU
MHXXEHEpHOU UM reosioropassenku. Ceituac 3TuM BiaaeroT Buranuii I'ox u Bukrop [lkaTos.

2. Iloopazoenenue cneyuanvbHo2o oemuppuposarus (8 Wymky wamMaHam UMeHOBAIUCD).

O6paboTka MaTepuasioB Ouojokanueil. Tum ucnonb3yemMoro mMarepuaina 0co0oro 3Ha4eHUs
He UMeJ1, paboTa BeIack 110 TornoKapTam u mudposbiM canmkax CITOT, JAHJICAT, KEMXOVIL

3. I[loopazoenenue 0onorHumenbHoU uHGopmayuu.

Paboranu reodusuku nmo reoMop@oIOTHYECKUM, T€OJOTUYECKHUM KapTaM, MPHUBJIEKAINCH
HCTOPUYECKHE IaHHBIE, MAaTEpHajbl paHee NPOBEACHHON CEHCMUYECKOW pAa3BEAKH, IIIEKTPO U
MAarHUTHON ChEMKH.

4. Ananumuyeckuti omoes, KOMOPblL 8ce M0 C800UNL 80eOUHO U 0eNdll 3aKIoYeHUue no
cosnadeHuro 3 noopazoeieHull.

Ilo HammM uccnenoBaHUsIM, B paboTe Mbl UCNOIb3yeM IHU(poBbIE (GoTorpaduu, KapTsl,
abpucel. MOXHO HCIIOJIb30BaTh JHOOOW CHUMOK 3€MHOM IOBEPXHOCTH Ha IUICHOYHBIM WIIH
nupoBoi ammapaT CcO CHYTHHKA, BEpTOJeTa, BBIIIKM WIM MpocTo ¢ororpaduio srodon
«MBUIBHULIB). BakHO TO, YTO cama OCHOBa HE HCIOJIb3YyeTCsl AJIs WU3BJIEeUEHHUs MHGOpMaluu, a
CII’)KMT IIyTE€BBIM JIMCTOM Ul IOJIydeHMsl oTBeTa Ha 3ampoc B llome "I'ZIE?". Merox MoxHO
Ha3BaTh NPUOOPHOMN AUCTAaHIMOHHON OHONOKaluel mo kaptaM u cHUMKaM. [lo cyTu, 3To uxcamus
aHOMaJIMil Ha 3€MHOM IOBEPXHOCTHU C INPUBA3KON TOPCHOHHON KOMIIOHEHTHI Ha IIOBEPXHOCTH
HCIIOJIb3YEMOT0 MaTepualla M HAaHECEeHHEeM Ha KapTy TOPCHOHHBIX CUTHAJIOB, DTy METOJUKY
(meronuka Anekcanapa PycanoBa) mbl ocBanBaeM ¢ npubopom MI'A-1. Hexotopsle nonb3oBarenu
npubdopoB UI'A-1 ycmemHo pabotatoT mo kaprtam M (GOTOCHUMKax yxe MHoro jer. Hampumep,
Anexcannp Pycanos Bo ®@pannuu ¢ 2005 r. onpenenser no kapram BOAHbIE IOTOKH, IPOXOIAIINE
moAg  MojouHbIMH  ¢epmamu. Ha  mom3eMHBI  BOJHBIM TOTOK  W3-32  TOBBIIEHHOMN
NEKTPONPOBOJIHOCTH HABOJATCS W3JydyeHUs MPOMBINIIEHHONW wactoTel 50 I'm, a Takxke
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TejepagloBeaHis] U MOOMJIBHOM CBSI3U, YTO NMPUBOAUT K 3a00JIEBaHUSM CKOTa M YXYALIECHHUIO
KauecTBa MOJIOKA.

HenocpencTBeHHO AMCTAaHIIMOHHBIM MMOUCKOM MbI 3aHUMaeMcs Tpethil roa, Becnoit 2012 r.
1o gororpadusiM CHATHIM C KPBIIIH JareCTaHCKOKH MedeTH B T. JlepOeHTe MBI HAIIUTH BOJHBINA TOTOK
M MECTO 3aCBIITAHHOTO KOJIOJIa, YTO OBLIO MOJATBEPXKACHO packomkaMu (coobmeHnue npodeccopa
Anuea M.A. Ha koHepeniuu 2012 r.).
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®oto0 2. Meuvers B r.Jlepoent (Jarecran). CHHMM 0TMeUYeHbI BOAHbIE MOTOKH, KPACHBIM 3aCHINIAHHBIN KOJI01ew.

[To mepe ocBoeHust MeToauku PycaHoBa 1o MOMCKY MO KapTaM U CHUMKaM BOJHBIX IIOTOKOB
MBI HaIllJIM ¥ JPYToe HampaslieHue uccienoBanuii. B bamkupun MHOTO HedTenepepadaThIBAIOIINX
3aBOJIOB, OOOpYJOBaHWE HAa HHUX YCTapelo H u3HomeHo, (OTMeueHbl OOJIbIINE YTEUKH
He(TENpOaYKTOB B TPYHT, JOJIIO€ BpeMs, Korja He Obulo elle MojgHOW HedrenepepaboTKy,
TsDKeIbIe (Ppakiuy CIIMBaNIK B 3eMIIIO. B pe3ynbTare He(TENpPOIyKTHl CMEIIUBAIOTCS C BOJHBIMU
MOTOKAaMH, TIOTIAAI0T B OMMKaIlIue BOJIOEMbI M TaM HAKAIJIMBAIOTCS, HIIM 3arpsA3HEHHE MOMNalaeT B
0osee kpymHbIe peku (cM. ¢oto 1 - o3epo 3a 3a6opom HII3). B Hactosmee Bpems B PD yreuku
HeprenpoayktoB Bokpyr HII3 coOuparorcst G6e3cucTteMHO opraHu3anusMu B mpom3oHax HII3,
BEAYIIMMH BCTIOMOTATEIbHBIE TEXHOJIOTUYECKHE PAOOTHI JJISl 3TUX 3aBOIOB.

MsI nipeniaraeM HOBYIO METOAMKY MOMCKa yTeueK He(TenpoayKTOB uepe3 BOJIHBIE TOTOKU
M HaJIeeMCsl, YTO ATa METOJMKA TO3BOJHUT 00eCieunTh 0oJiee KaueCTBEHHBIH cOOp M yTHIIM3ALHUIO
yTedyek He(hTenpoIyKTOB B pailoHax, mpuieratomux k HII3.

YkazaHHbIE BOJHBIE TOTOKH X0poIio Gpukcupyrotes mo UI'A-1 kak IMCTaHIIMOHHO, TaK U HA
MecTHOCTU. Kak mpumep, MOXKHO MPUBECTH Hally pabOTy C MOMOIIBIO AUCTAaHIIMOHHOTO BapHaHTa
npudbopa MI'A-1. Tlo kocMocHMMKY OblTa ompeneieHa Tpacca TpyOOmpoBoJa B paloHE .
KaHTIOKOBKHM M KapCTOBasi BOPOHKA, II€ MOTYT CKaIIMBaThCsl yTeUKH HeTenpoaykToB (poto 3).
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®oto 3. JIMCTAHUMOHHBIA NOUCK TPYOONpPOBOAA M KapcTOBOWi BOpPOHKHM B paiione a.KaHTiokoBKa mo
KOCMOCHUMKY.

[Tocne xamepanbHON OTPaOOTKH, MBI BBIEXAJM Ha MECTO JUIsl YTOYHEHHUS MECTOIOJIOKEHHS
KapCcTOBOW BOPOHKH C MOJIEBBIM BapuaHToM mpubopa UI'A-1 (¢doto 4).
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®oto 4. KapcroBasi BopoHka B paiioHe mnpoxo:xxaeHusi TpyOomposoaa uepe3 a.KantiokoBka. KpacHbiMu
nudpamMu nMokazaH pamep no riayouHe KapcTOBOil BOPOHKH oNpe/ie/ieHHbI ¢ OMOIIbI0 OypeHust.

®oro S. JlucraHnMOHHOe O0HApyXKeHHe BOAHBIX IIOTOKOB HAa TEPPUTOPHHM MNPONAPKH BaroHOB
«CanaBaTHedTeOPIrcHHTE3», MOATBEPkKIeHHOe Ha MecTHocTH mnpudopom HMI'A-1 u Oypenuem (KpacHbIMH
uudpamu 0003Ha4YeHa rIyOMHA CKBAXKUH).

[ToneBoit Bapuant UI'A-1 mpousBomutcs ¢ 1994 r., BemymieHo okono 350 mpuGopos,
KOTOpBIC HCIIONB3YIOTCS BO MHOTHX permoHax P® wm 3a pyOexom. CTanmoHapHBIH BapHaHT
npubopa npoxomuT orpaboTrky Ha Oaze VYIIIIO. Ha ¢oro 6 mokaszaH cTanMoHapblii BapHaHT
npubopa UT'A-1 11 AUCTAaHIIMOHHOTO MTOKCKA MO KapTaM U KOCMOCHUMKAM.
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®o10 6. Cranmonapslii Bapuant npuéopa UI'A-1 1151 AMCTAHIUOHHOTO MOMCKA M0 KAPTAM M KOCMOCHUMKAM.

OpnHolt M3 TPYIHOCTEW, C KOTOPOH MBI CTOJIKHYJIMCH, SIBJISIETCSI TOYHOCTH IPUBS3KU
aHOMAJIUK, ONpPEAEJICHHOM AMCTAaHIIMOHHO M €€ Mocienyromeil naeHTUu(UKaIul Ha MECTHOCTH.
JlocTynHble HAM KOCMOCHUMKH CHATHI HE BEPTUKAJIbHO, UMEIOT CMEILICHHUE, TOMCK 110 HUM HMEET
norpemtHocts 100-200 M. Kpome Toro, n1o0aBisieTcsi MOrpelIHOCTb AOCTYMHOro npuemHuka GPS
(500 mommapos CILIA).

Kpome Toro, octaBnsieT xenath Jydniero uaeHTu(ukannontas cnocoobnocts. Kak npumep,
MO>KHO MPUBECTU MOUCK yMaBIIero Bo BpeMsi BTopoii MupoBoii BoitHbl camonera B r.Coun (Poto
7). BmecTo camoneta ObL1 HaliieH 3acbimanHbiid onuHAaX (DoTo 8).
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BanyH(nog semnemn)

. i

®ot0 8. O6HApY KEeHHBIN 3aChINAHHBIN 0JMHAAK HA Tope BopiTxa.

Eme ogun npumep npoBeneHHOTo uccneaoBanus. [Touck konokonaa HoBOTpouIkoil nepksw,
yToruieHHoro B MyTtunckoMm o3epe (bamkupust) Bo Bpems [ paxknanckoit Bownsl [ 1, 2], doto 9.
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®oT10 9. YTOUHEHHE ONpENeJEHHOT0 MO0 KOCMOCHHMKY MeCTa 3aTOIICHHs KoOJoKol1a B MyTHHCKOM o3epe
(Mumkunckuii paiion bamkupun). Beliia noguaTa nmyaoBasi rupsi Bpemen Asexcanapa |11,

VYKka3aHHBI METOJ] MOKa ITO3BOJIIET MCKAaTh TOYECYHBIC aHOMAJIMU TOJBKO 32 TOPOAOM, B
Jecy, B O3epax, IJle HeT OOJbIIOro KOJIMYECTBA METAJUIMYECKOI'O0 Mycopa M KOMMYHHUKAIUH.
[IpumeHeHne MeTona B TOPOJCKUX YCIOBHUSX 3aTpyaHeHO. Takke ceiiuac MBI M3y4aeM CIIOCOOBI
YMEHBUICHUs] MOTPEIIHOCTEN OT MCKa)KEHUs aHOMaJMi Ha (OTOCHUMKaX, CHATHIX Ha 3emie. Ha
¢doro 10 mokazaHa MOTPENIHOCTh AUCTAHIIMOHHOTO OOHApYKEHHUs TPyOOornpoBoaa Mo (GOTOCHUMKY,
KOTOpas COCTaBISiET NPUMEPHO TOJITOpa MeETpa, 4YTO SBJSIETCS JOBOJBHO OONBLION JUIst
MIPAaKTUYECKON MTOA3EMHOM Pa3BEIIKH.

Ecnu cHUMOK CHAT OJM3KO K TOPU30OHTAJIBHOMY IOJIOKEHHIO OOBEKTHBA, MOTPEUIHOCTD
oOHapyxenus ymenblnaercs (doto 11, 12).
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®ot10 10. YepHbIM 1[BETOM MOKA3aHO peajibHOe MecTOHaxoxkaeHne 100 MM acOoueMeHTHOI TpyObI Ha riyouHe 1

®Doto 11. [louck TaliHUKa B KUJIOM I0Me, OTMeYEeHA AHOMAJIUA HA MOIOKOHHHKE.

doto 12. BmecTo TalinuKa OLLT HalileH KaMeHb 0] OKHOM.
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MpsI BUIUM JaibHEHIIee MPOABIKECHUE TUCTAHIIMOHHOTO MOKMCKA MOJ3EMHBIX aHOMAIIUN C
UCIOJIb30BaHUEM (OTOCHUMKOB, CHSATHIX BEPTHKAIBHO C OCECHHIIOTHOTO BEPTOJIETA, YXKE €CTh
pesyabTaThl (Poto 13).

®oto 13. ITouck BOAHBIX MOTOKOB ¢ 0eCNMIOTHOr0 BEPTOJIeTA.
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REMOTE LOCATION OF OIL POLLUTION PLACES AND REMOTE LOCAL ANOMALIES
SURVEY WITH IGA-1

Gorokhov E.G.%, Davletov M.I.2, Kravchenko Yu.P.%, Yalchin R.R.*

Y IGP SRL Buenos Aires, Argentina, gorokhove@gmail.com,
2) Koinot company, Ufa, mara-d@yandex.ru,
¥ Light-2 company, Ufa, astra.47@mail.ru,
“ Prelsi Impex, Ufa, amil.yalchin@mail.ru

The author reports on their results in application of remote technologies for location of anomalies using satellite and
common photos. The method could be applied for survey of oil pollution bear refineries, underground water currents
and other types of anomalies. Actual research trends to improve discrimination possibility and positioning accuracy.
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DJIEKTPOMATHUTHBIN CMOTI" CPEJIbI OBUTAHUS YEJIOBEKA

M.B. Kypm(l, A.P. [TaBnenko

DV kpanHCKHil HHCTUTYT SKOJIOTHH YeI0BeKa, mpoheccop, TOKTOp (H3.-MarT. HayK,
kurik@iop.kiev.ua
Z)OTKprTHﬁ MEXTyHApOIHBIH YHUBEPCUTET Pa3BUTH YelioBeka “Ykpauna”, nmpogeccop, K.T.H.,
a.pavlenko@meta.ua

B crarbe m3nokeHbl pes3yibTaThl BiusHUs u3nydenus Wi-Fi cucrem Ha (usndeckde CBOWCTBa MPHPOIHON BOJIBI KaK
OCHOBBI XHBBIX CTPYKTYp TPUPObl. OIHO3HAYHO SKCIEPUMEHTAIBHO YCTAHOBJICHO, YTO CBOMCTBA BOJBI CYIECTBEHHO
3MeHsiroTCs 11071 BiusiaieM Wi-Fi u3imydeHus, uto sBisieTcss OCHOBHBIM KaHAJIOM BO3/IEHCTBHS TeXHOTeHHBIX OMU Ha
JKUBBIC CTPYKTYpHI. [10Ka3aHO, 9TO C MOMOIIBIO CIEHHAIBHOTO (DH3UYECKOTO YCTPOMCTBA BO3MOXKHO CYIIECTBEHHO
yMeHbIIaTh Bpeaaoe Bosaeiictere Wi-Fi usnyuerus.

CoBpeMeHHbII MUP NPUHLMIHAIBHO OTIWYEH OT TOTO, B KOTOPOM YEJIOBEK HWJ BCETO
HECKOJIBKO BEKOB Ha3aja. BMecTe ¢ TEXHHMYECKHM IIPOTPECCOM B LMBWIM3ALMIO IPUBHECEHA
HEBHU/IMMasl OMAaCHOCTh — 3JIEKTPOMAarHUTHOE H3iay4yeHue. Bce TeXHOreHHble MOJisi Hallel cpeisbl
oOWTaHUsI OMACHBI JUIsI YENOBEKa, KaK M JUIS BCEX JKUBBIX CTPYKTYp TEM, YTO 3TH IO HE
€CTeCTBEHHbIE (IIPUPOAHBIE), @& HUCKYCCTBEHHO CO3JaHHBbIC YEJIOBEKOM, a Yy 4YeJlOBEeKa HeT
BPOXKJICHHBIX MHIUKATOPOB HAJIMYMS TAKUX IMOJeil B cpene. OTCroaa 3TO 03HAYAET, YTO TAKHE TOJIS
OKa3bIBaIOT CaMble Pa3HOOOpa3HbIC BIUSHUA M HE COMPOBOXKIACTCS HUKAKUMHU HENPHUSATHBIMU
OIIYIICHUSIMHU, & PE3yJIbTaThl HE Cpa3y JNalT O cebe 3HaTh, MHOTUE JIIOJU HE CUUTAIOT HYXKHBIM
CUMTAThCSl C BO3MOXHBIM Bo3aeiicTBUeM. Ha camoM fnene ceifuac KapTUHA C 3arpsA3HEHUEM Cpebl
0o0WTaHUS YeJIOBEKa TEXHOTCHHBIMHU TOJIIMU CYIIECTBEHHO yX Y IITHIIACK.

HccnenoBanust yyeHbIX 3a MOCIEIHUE AECATHIIETHS MOKAa3bIBAIOT, YTO 3JEKTPOMArHUTHAas
paguanus HE MEHE OMacHa, 4YeM aToOMHas. OJEKTPOMArHUTHBIA CMOT, B3aUMOJICUCTBYS C
ANEKTPOMAarHUTHBIM II0JIEM OpraHM3Ma, YAaCTUYHO €ro IMOJaBIsieT, UCKa)kash COOCTBEHHOE II0Jie
OpraHu3Ma 4ejoBeka. ITO MPUBOIUT K CHUKCHUIO IMMYHUTETA, HAPYIICHHIO NH(OPMAITMOHHOTO U
KJIETOYHOTO OOMEHA BHYTPH OpPTaHW3Ma, B IEJIOM (DYHKIIMOHAIEHOTO 370POBbSI U BO3HUKHOBEHUIO
pa3nuuYHBIX 3a0oneBaHUil. MHOTUMH YyYE€HBIMH B MHpE, Pa3IMYHBIMH HCCIIEI0BATENbCKUMHU
LIEHTPAaMH JI0Ka3aHO, YTO JlaXKe BeCbMa CJ1ab0ro ypoBHS JUIMTEIbHOE BIHUSHUE 3JIEKTPOMAarHUTHOTO
uznyuenuss (OMUM) mokeT BbI3BaTh TakuWe 3a00NeBaHUs, KaK pak, MOTEPI0 MaMsATH, OONEe3HU
AnpureiiMepa u IlapkMHCOHA, HMMIIOTEHLHIO, pa3pylICHHE KPHUCTAJIMKA IJ1a3a, YMEHBIICHHE
KOJMYECTBA KpAaCHBIX KpOBAHBIX Tenen. OCOOEHHO OMmacHbl DIEKTPOMArHUTHBIE TOJS TS
OCpEeMEHHBIX JKEHILUH, JETeH, OHU CIOCOOCTBYIOT HApYIIEHUIO TMOJOBBIX (QYHKIUNA y MYXKYHH U
IeTopoaHbIX y keHImMH. Ceituac OMU ecTh OBCIOAY B cpeie OOMTaHUS YEIOBEKa, €ro CO3Jar0T
OBITOBBIE DJIEKTpONpUOOPHl W OQUCHAS TEXHUKA, MOOWUJIbHBIE TelnedOHbI U OECTPOBOIHBIN
Wurepuer u B mociendee Bpemss Wi-Fi cuctembl. OCOOEHHO pe3K0 BO3PACTAaET HAMPSKEHHOCTD
MoJIe BOJIM3W JIMHUM AJIEKTpoIiepeaay, paauo W TeJIEBU3MOHHBIX CTaHIUN, B MeTporosmuTene. Ha
3TOM (DOHE CYIIECTBEHHO BIUSIOT Ha OPTaHU3M YeJIOBeKa MarHUTHBIE OypH.

CeromHsAUIHUM YpOBEHb 3JEKTPOMAarHUTHOrO (oHa 3eMJIM NPEBHIIIAET €CTECTBEHHBIN
ypoBesb B 200 000 pa3. Opranusm uenoBeKka )KUBOM CTPYKTYphI (pacTeHUs, )KUBOTHBIE U YEJIOBEK)
HaxOJUTCS HE B TE€X ONTHUMAIBHBIX MPUPOJHBIX YCIOBUSX, KOTOPHIE CIOKHUIUCH IBOJIOIMOHHO B
TEYEHHEe MHOTUX CTOJETHHA U THICSYENETUH, a COBEPIIEHHO HOBBIX TOpa3fo Oojee >KEeCTKUX
ycinoBusix. DM panuanusi pacmpoOCTpaHSIETCs MOBCEMECTHO M HaWOOJBIIEH OIMACHOCTH OT Hee
MOABEPraeTcsa HACEJIECHUE KPYMHBIX MPOMBIILIEHHBIX Pa3BUTHIX pailoHOB. MccnenoBaTenu caenaiu
BOKHEWIIIME BBIBOJBI, UYTO clia0ble U cBepxciadbie ((poHoBbie) DMU MOIHOCTHIO COTHIE U JaKe
TBICSYHBIC JIOJM BaTT BBICOKOW YacTOTHI Jisd 4eioBeka Oojee omacHbl, yeM OMU OGombiioi
MOIITHOCTH, HO HHU3KOM dYacTOThl. [IpuunMHa STOTO B TOM, YTO HMHTCHCHUBHOCTH TAaKHX ITOJICH
COBMAJIaeT C UHTEHCUBHOCTHIO M3IYUCHUN OpraHr3Ma YeloBeKa MPU OOBIYHOM (DYHKIIMOHHUPOBAHUHT
BCEX €r0 CUCTEM U OPTaHOB.

B cBs3u ¢ pasButuem HHTepHeTa 1isi OECHPOBOAHOTO TOJKIIOYEHHS K BCEMHUPHOM
AJIEKTPOHHON mayTuHe mupoko BHeapsieres Wi-Fi cucrema. B mocnennee Bpemss B MuTepHere
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MOSIBIIACTCSI MHOXKECTBO CTaTel 1o mpobiieMe, omacHbsl ju st 310poBbs cet Wi-Fi, mpuyem
paccMaTpuBalOTCs BOIIPOCHI HE TOJIBKO BIMSHUS U3JIYYEHUSI B 3TOM Cllydae Ha OpPraHu3M YeJIOBEKa,
HO U Ha JIepEeBbs, )KUBbIE CUCTEMBI.

Ocobyto TpeBory, nampumep, B CIIIA Bwi3biBacT ycranorienuto WIi-Fi B mikonax,
yHHUBepcuTeTax. Ponurenu omacarorcs, 4To OECHpPOBOJHBIE CETH HAHOCST HEMONpPaBUMBIM Bpes
3I0pOBbIO JeTell u moapocTkoB. OtMeTm, uro Wi-Fi gelicTByeT Ha Toit e yacrore, uto u CBU-
neyb. J{is yenoBeka Takas 4acTOTa COBCEM HE Tak yxke M Oe3BpenHa. OmyOIMKOBaHO OTPOMHOE
YKHCI0 MCCIICOBAHUM, B KOTOPBIX JjoOKasbiBaercsi, uro WIi-FI HeraTuBHO BIMSET Ha 30POBbHE
MJICKOTIUTAOIIMX, B YaCTHOCTH Ha 3[0POBbe 4YeinoBeka. B umcie Oonesneil, Boi3biBaeMbix Wi-Fi,
yaiie Bcero GUrypupyoT pak, cepieuHas HeJI0CTaTOYHOCTh, claboyMHe U yXyJuleHue namstu. B
CIIA, BenukoOputanuu u ['epmanuu, Bce yaiie otkasbiBaroTes ot Wi-Fi B mikosax, 60s1pHHIIAX,
yuuBepcuterax. Ceromns oduimanbHOro 3aKimoueHus ortHocutesnbHO WIi-Fi |, kak ObLIO C
npU3HaHKUEM Bpeaa MoOmIbHBIX TenedonoB BO3, ¢ Wi-Fi noka Her.

Ilenpro HamMX MCCAEHOBAaHUN OBLIO BHIACHWTH, Kak Bimsger DOMU WIi-Fi cucremsr Ha
(u3nueckre CBOMCTBA MPUPOTHON BOJIBL. MIest ATHX UCCIIeIOBaHUI COCTOSIIA B TOM, YTO OPTaHHU3M
YeoBeKa, Kak JII000H KHUBOH CTPYKTYPHI, comep:kuT a0 2/3 Boasl u ecnu Wi-Fi Oymer usmeHsTh
CBOMCTBa BOJIbI, 3TO OyAeT oO3Ha4yaTh, 4YTO OTO HU3JIy4YeHHE OyJIeT BIUIATH B I1I€JOM Ha
(YHKIIMOHATILHOE COCTOSIHUE KMBOTO OpraHu3Ma, (yHKIIMOHAJIbHOE 3I0pPOBhE YeJoBeKa. MBI yxe
HEOJAHOKPATHO JOKa3bIBalIM, YTO BOJA SBISICTCS CAMBIM BBICOKOYYBCTBUTEJIBHBIM WHIUKATOPOM
TexXHOreHHoix OMU [1].

Kpowme sToro, Opi1M mpoBeieHb! HenbiTanus HoBoro ycrpoiictea “VERNADA-Ge0” [2], kak
BO3MOXKHOTO HEUTpaIN3aToOpa WK yCTpoiicTBa ocnabienus Biausaust MU Wi-Fi Ha Boxy.

MeToauka 3KCIIEPUMEHTA

B kauectBe Boapl - uHAMKaTOpa OMMU Hcnonb30Baioch /1BE BOJbI: (pacoBaHHAs NMUThEBAs
Boa «MoOpIIKHCKas» U MUThEBasi BOJAa U3 TOPOACKON BoaoNpoBogHON ceTH («lIuTheBas Boay).

C nomolp0 cTaHAAPTU3UPOBAHHBIX MPUOOPOB M3MEPSIIUCH CIEAYIOIUE XapaKTEPUCTHKU
BoA: pH — mapameTp KHCIOTHO-IIETIOYHOTO PAaBHOBECHS; G — Y/AEJbHas AJIEKTPONPOBOJAUMOCTb Ha
HOCTOSIHHOM TOKe, B ukSm; TDS - cymMmapHas KOHIIEHTpaIlsi PaCTBOPHMBIX HpUMeceil B BOJE, B
mr/i.; OBII - okHCAMTENBbHO-BOCCTAHOBUTEIbHBIM MOTEHIMAN BOJAbl, B MV. M3MmepeHus stux
napaMeTpoB MPOBOJAWIMCH s 00pa3ioB Box a0 W mocie BausHus Wi-Fi u ams cioydas
MIPUMEHEHHUS 3aIlIUTHOTO YCTpoicTBa [2].

Pe3yabTaThl 3KCIIEpUMEHTA

Bona - ungukarop OMHU Wi-Fi

B Tabnune 1 mpuBeaeHsl pe3ynbTaThl U3MEPEHHUM MapaMeTpoB oOpas3la MPUPOAHON BOJBI
«MopiuHckas» mociae Bo3aeiictBus Ha Hee OMMU  yerpoiictBa WIi-Fi 1o OTHOmICHHIO K
HeoOxonuMmoi Boje. B Tabnuie yka3aHbl BO3MOXKHBIE CTATUCTHYECKH JIOCTOBEPHBIE OLIMOKH
U3MEPEHMS ITUX XapaKTEPUCTUK BOJAbI. BHAHO, YTO NMPAKTUYECKU BCE XAPAKTECPUCTUKU U3MEHSIOT

CBOWCTBA BOJEI.

Taoauna 1. Bimaaue DMHU Wi-Fi na cBoiicrBa Boasl.

Tun Bogs! pH c TDS OBII
(uSm) (mr/n) (mV)
Mopruuackas (o) (1) 7.74+0.02 148+5 1445 +180 +10
Mopruackas (mocie) (2) 7.49 124 80 +240
ekt Wi-Fi -0.25 -24 -14 +54
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N3 tabmumel 1 ciaemyeT, 4TO CYMIECTBEHHO M3MEHSIOTCS XapaKTEPUCTUKU BOABI (BOJBI-
uHAMKaTopa). Bpems obmydenus Boasl coctaBisuio 0,5 cyTok. YBenuueHHEe BpeMEHH OOIydeHUs
BOJIbI BEJIET K YCTAHOBJICHUIO OMPEIECICHHOTO HACHIIICHHS 3Ha4YeHWi BenuduH o, 1DS u OBII, a
xapaxkTep u3MeHeHust pH 3aBUCUT OT XapaKTEPUCTUK BObI-MHIUKATOPA.

Tadaunna 2
Tun Bogsl pH c TDS OBII
(uSm) (mr/m) (mV)
Huctumat (no) (1) 7.30 145 79 +215
Huctust (mocne) (2) 7.16 46 27 +215
Dddext Wi-Fi +0.14 +99 +49 0
+0.02 +5 +5 +10
Boja nuteeBas (10) 7.27 604 335 +235
Bona nuteeBast nocne 6.96 610 370 +250
(o6yuenue 4 yaca)
Dddexr Wi-Fi -0.31 +6 +35 +15
+0.02 +5 +5 +10

W3 nanabix Tabmumpl 1 u 2 omHo3HAauHO ciexyer, uro DOMU cuctembr Wi-Fi u3menser
OCHOBHBIE (DM3MUECKHUE XAPAKTEPUCTUKU BOJ KaK MHAMUKATOPOB J3THUX H3IIy4eHUH. DTO, B CBOIO
ouepenb, o3Hadyaer, yro cuctema WIi-Fi BiuseT kak Ha BOJY, Tak M OyJeT BIMATH Ha BCE
MPUPOJHBIE BOJHBIE CHUCTEMBI, COJAEpXalllhe B CBOEM COCTaBe BOAY (BHYTPHUKJIETOYHAs U
MEXKJIETOUHAs BOJIA).

Bumnsinue ycrpoiicrea “VERNADA-Geo”

C menplo TPOBEpKH BO3MOXHOTO wucronb3oBaHus ycrpoicta “VERNADA-Geo” Ha
apdexr BmmsHus OMU Wi-Fi Ha cBoiicTBa BOIBI-MHAMKATOpA, IPUBEICHBI AHAIOTUYHBIC
HCCIICIOBaHMsT M3MEPEHUil mapameTpoB Boj mox BiausaueM OMUW WIi-Fi ¢ npumeneHuem
“VERNADA-Ge0” u conocTapieHue JaHHBIX C Pe3yJIbTaTaMU BIUSHUS TAKOTO )K€ M3JIydyeHHs Oe3
MPUMEHEHHSI YCTPOHCTBA KaK 3aIlUTHI.

[Tonmy4yeHHble pe3ynbTaThl IpecTaBieHsl B Tabmuie 3.

Ta6auna 3. BeuuuHbl U3MEHEHHs] MApaMeTPOB BOAbI-UHAMKATOpPa moj Biausinuem DMMU Ge3 3amuThl U ¢
npumenenuem “VERNADA-Geo”.

Tuno Boas! pH o TDS OBII
(uSm) (mr/m) (mV)
Be3 zammre! -0.17 -20 -3 -3
+0.02 +5 +5 +5
3amura +0.20 -20 -46 -3
+0.02 +5 +5 +10

Kak cienyer u3 naHHBIX TaOMUIBI 3 € TOMOIIBIO MCIIOJIB30BaHMs BOABI-MHIUKaTOpa DMU
cuctembl Wi-Fi, ycrpoiictBo “VERNADA-Ge0” He TOJbKO yMEHbBIIAET CTENEeHb H3MEHEHHS
[IapaMeTPOB BOJBI-MHIMKATOPA, HO W HU3MEHSAET B psAJie CIy4dacB XapakTep W3MEHEHUH, T.e.
YCTPOMCTBO  MpOSIBISIET  OMpEJENIEHHblE  T€HEpPHUPYIOIIME  CBOWMCTBA,  CIIOCOOCTBYIOIIME
BOCCTAHOBJICHHIO IAPaMETPOB BOJIbI-MHINKATOPA K HOPME.

Oto MoXeT o3HauaTh, 4To ycrpoiictBo “VERNADA-Ge0” MokeT TpHMEHSThCS Kak
3amuTHOE yCcTporcTBO OT BimsHUs OMMU WIi-Fi B ompeneneHHOM mpocTpaHCTBE, B KOTOPOM
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HaxOJUTCS JKWBas CTpykTypa. JlerambHee Bo3mokHoe wucnosb3oBanue “VERNADA-Geo” kak
3alIUTHOTO YCTPOWMCTBA, BOCCTAHABIUBAIOIIEE OWOPHEPTETUKY TMPOCTPAHCTBA €IIe MPEICTOUT
JeTaIbHO MCCIIECIOBATE.

HccaenoBanue 0Mo3HePproMH(OPMANMOHHBIX CBOICTB BOAbI-UHAUKATOPA

[Tockonbky DMU Wi-Fi BiustoT Ha CBOMCTBA BOBI, OBLIH HCCIIEAOBAHBI HEITOCPEICTBECHHO
OnosHepronH(OpMalMOHHBIE CBOMCTBA BOJbI-MHIMKAaTOpa oOnyuyeHuss mnonem Wi-Fi  0es
JOTIOJTHUTEIBHOW 3amuThl W ¢ npumeHeHuem ycrpoirctBa “VERNADA-Geo”. Unes Ttakux
UCCIIEIOBAaHUM CTOUT B clefaymoolmeM. Eciu JIeHCTBUTENbHO HU3MEHSAIOTCS  (u3HYecKue
XapaKTepUCTHKKU BOAbI moja BiausaueM OMMU WIi-Fi, To 3TO JODKHO NPUBOIUTH K M3MEHEHHIO
O01O’HEPronH(POPMALIMOHHBIX CBOMCTB, T.€. BIUSHUS TaKOH «00pabOTaHHOI» BOJIBI TOJDKHO KaK-TO
NPOSIBJISITECS HA B3aUMOJCHCTBUU €€ C JKMBBIMH CTPYKTYpaMH. DKCHEPUMEHTAIBHO 3TO OBLIO
mpoBefieHO ciuenylomuM oOpa3om. I[lpuponnas, xuBasg CcTpykTypa (B JaHHOM cllydae
WCTOJB30BATMCh IUIOABl KPAaCHOM psOMHBI), KOHTAaKTHPyd C BOJOH, OOpaOOTaHHOM WK
Heobpaborannoiit DMU Wi-Fi, 3a cuer OHO’HEProMH(GOPMALIMOHHOTO B3aUMOIECUCTBUS MEKITY
BOJIOM U KHUBOW CTPYKTYpPOU, MPOUCXOAUT U3MEHEHHUS B3aUMOJECHCTBYIOIIMX CUCTEM: IPOUCXOIUT
M3MEHEeHHEe OMOAHEPTrONH(DOPMAIIMOHHBIX CBOMCTB KAXKIOW U3 B3aUMO/ICHCTBYIOIUX CUCTEM.

B pabote m3Mepsnnch M3MEHEHUSI OCHOBHBIX (DM3WYECKUX XapPaKTEPUCTHK BOJBI, KOTOpast
KOHTaKTHUPOBaja C MPUPOAHON CTPYKTYpOH U CpaBHUBAIACH C aHAJIOTMYHBIMU XapaKTEPUCTHKAMU
BOJIpl, KOTOpasi HE B3aMMOJECHCTBOBANIA C KMBOM CTPYKTYpOW. Pe3ynbTaTbl TakuX HCCIEIOBAHHUN
MIPUBEICHBI B Ta0HIIE 4.

Taoauna 4. D ekt BIAMAHNA KUBOH CTPYKTYPHI (IVI0ABI KpacHOii psiOMHBI) HA CBOIicTBa BOABLI 00padoTaHHOI
IMMU cucrembl Wi-Fi 6e3 ncniosibzoBanus yerpoiicrea “VERNADA-Ge0” u ¢ ero npuMeHeHHEM.

Tun Bogs ApH Ac ATDS AOBII

(uSm) (mr/m) (mV)

KonTtpons -1.02 +717 +555 -860
+0.02 +5 +5 +10

Wi-Fi 6e3 -0.62 +749 +473 -865
“VERNAD-Geo” +0.02 +5 +5 +10
Wi-Fi ¢ npumenernem -0.34 +850 +429 -864
“VERNAD-Geo” +0.02 +5 +5 +10

AHau3 COBOKYITHOCTH MOJYYEHHBIX JaHHBIX JTae€T OCHOBAaHUS C/AEIaTh BBIBOJ O TOM, YTO
OnosHepronH(GOPMAIIMOHHOE KayecTBO BOjabl oOmyuenHo OMU  Wi-Fi ¢ mnpumeneHuem
ycrpoiictBa “VERNADA-Ge0” B 2-2,5 pa3a Bblie, yeM 00paboTaHHO BOJIbI O€3 yCTpoiCTBa.

O01mme BLIBOIBI

[TpoBeneHHble B paboTe HCCIEAOBAaHUS MO3BOJSIIOT HAM CHAENaTh CIEIyIOIIUE BBIBOABI.
OMMU ycrpoiictBa Wi-Fi MOXHO OJIHO3HAYHO HCCJIEAOBATh C MOMOIIBIO MPHUPOAHOTO, HAHOOJIEEe
YyBCTBUTEIBHOIO METOJA C UCIIOJIL30BaHUEM BObI. VI3MEHEHUsI CBOMCTB BOABI I10J BO3AEHCTBUEM
OMMU Wi-Fi onHo3HaYHO BiMsIET Ha JIIOObIE *KUBbIE CTPYKTYPHI (PacTeHHUs, )KMBOTHBIE U YEJIOBEK)
4yepes3 IpsIMOE€ U3MEHEHUE CBOMCTB BOJbl BHYTPU KUBOM CUCTEMBI. BO3MOKHOCTB 3aIlUTHI KUBBIX
cUcTeM (OKpYXaroIIero MpoCTpaHCTBA B 1e0M) ¢ nmoMolpio yctpoiictB Tna “VERNADA-Geo”
€lle CIeNyeT JeTaabHO U3Y4YUTh.

OTMeTuM B 3aKiTItOUeHUE caeayromee [4].

MexnayHnaponHoe areHTcTBO uccienoBanuii paka (IARC, - wuHcranuus BcemmpHO
OpraHM3aliy 31paBOOXPAHEHHs CO IITA0-KBapTHPOl Bo PpaHLMU) yKe OOBSIBUIO PaAMOYacTOTy
EMF (RF), ucnonszyemyto it MOOMJIBHON CBSI3M, HOTEHIIMAIBHBIM KaHLIEPOT€HOM JIJIsl YEeJIOBEKa,
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oTMeyaer wu3AaHue. KaHueporeH - XHUMHUYECKOE BEIIECTBO WM (U3NYECKOE H3ITYUYCHHUE,
BO3/ICHCTBHE KOTOPOTO Ha OPTaHU3M IOBBIIIAET PUCK PaKa.

TakoBbI BBIBOJIBI HE TOJBKO Y4YE€HBIX, HO M Biacteil EC. Psan cnenuanucTtoB U HEKOTOpHIE
OOILIECTBEHHBIC OPraHU3alUKN TPEOYIOT YCHIIUTh MPEAOCTOPOKHOCTH mpH ucnonb3oBanuu Wi-Fi u
HOBBIX TEXHOJIOTUH, 0COOEHHO B OOIIIECTBEHHBIX MECTAX THUIA IIKOJI U OOJIbHHUII.

B ucnanckom ¢onzme Vivo Sano mojacuuranu, 4to peOCHOK, KOTOPHIA ¢ 3 JeT XOIUT B
neTcaj, a 3areM 10 16 neT mocemiaer mkoiy, 6onee 10 Thic. YacOB MOABEPraeTCs U3IYYCHHIO OT
0eCrpOBOTHBIX YCTPOUCTB.

B EC yxe peiicTByeT cTaHIapT, OTPAaHUYMBAIONIMKA MOIINHOCTh HU3JIYYEHHUS] YCTPOWCTB
MOOUITBEHOM cBsI3U. BeceMupHas opranuzanus 34paBoOXpaHeHHs] OTMEYAEeT, YTO IIaBHbIN 3G (HEeKT oT
panuousilydyeHus - HarpeBaHue TKaHEeH opranuszma. Bmpouem, msnydeHune MOOWIBHOTO TeneoHa
no Ooinblieil yacTu alOcopOupyeTrcs KOXeil, a B MO3ry WIM JPYrMX BHYTPEHHHX OpraHax
TeMIlepaTypa MOBBIIIACTCS He3HaunTenbHo. YTo Kacaercs ceredt Wi-Fi, To OHM BO3IEHCTBYIOT Ha
Mo3r eme ciabee, yem TenedoHsl, yBepser Onuzaber Kapmuc u3 llentpa wuccnegoBaHuii
SMUJEMUOJIOTUU OKPYXKAIOLIEH CPEIbI.

Tem He MeHee, U3-3a MOTEHIMAIBLHON KaHIIEPOT€HHOCTH MOOMIIBHBIX YCTPOUCTB SKCIEPTHI
PEKOMEHAYIOT KOHKPETHBIE MEPhI MPEI0CTOPOKHOCTH:

1) He npwKKUMaTh MOOMIIBHBIH TeIeOH K FOJIOBE, a UCIOJIBb30BaTh TAPHUTYPY;

2) pasMmemath Touky poctyna k Wi-Fi He 6mvke yem B 1 M OT MecT, TJie 4eIOBEK MPOBOIUT MHOTO
BpeMeHHu (KpOBaTh, CTOJ, TUBaH, MECTa JJISl UTP);

3) mepenaBarh OOJIbIINE O0BEMBI JIAHHBIX WJIM CMOTPETh MOTOKOBOE BHUJICO JIMIIb B CIydYae, €Ciu
OecrpoBo/iHAsE CBS3b YCTPOMCTBA C TOYKOW JOCTyma Xopomias (Ipud TOBTOPHOW Iepeaade
BO3/ICHCTBUE U3ITYyUYCHHSI YCUIIUBACTCS);

4) UCIoNIBb30BaTh TEPMHUHANEI ¢ KOHTpoJeM MomHocTd (Hanpumep, ECO DECT Bmecto DECT);

5) BBIKIIOYATh TOYKM JOCTYINA, KOTJIa OHM HE HCIOJB3YIOTCS (MHAYe YCTPOWCTBO BCE PaBHO
MOCBLJIAET CUTHAJIBI);

6) B OOIIECTBEHHBIX MeCTax JIydllle YCTaHOBUTH OnHYy ceth WIi-Fi ans Bcex ycTpoWCTB 10O
BEPHYTHCS K IPOBOJHOMY UHTEPHETY.
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The article presents the results of the effect of radiation Wi-Fi systems on the physical properties of natural water as the
basis of the nature of living structures. Clearly established experimentally that the properties of water change
significantly under the influence of Wi-Fi radiation, which is the main pathway of exposure to man-made EMF of living
structures. It is shown that by a special physical device can substantially reduce the adverse effects of radiation Wi-Fi.
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FEOOU3NYECKUE IMPEAIIOCBUIKY ®OPMUPOBAHUSA CETU XAPTMAHA (CETH G)

I0.A. Spowenko

OOO LenTp HAYy4YHO-TIPUKJIAHBIX UCCIEIOBAHMIA IO BOIIPOCAM 3HEPronH()OpMaIMOHHON
6e3omacHoctu «Bemecy

Email: veles2014@i.ua

Ora paboTa MpeACTaBIsieT CcOOOW  MOMBITKY  OCMBICICHUS  TIeO(U3NYECKUX  TNPUYUH  CYIIECTBOBAHUS
9HEPronH(pOPMAIMOHHON CETH, U3BECTHOM HcclemoBaresiM Kak ceTh XaptMaHna (ceth G). Pesymprathl mpuOGOpHOTO
U3YYCHUS 3TOW CTPYKTYpHI JAAHOT OCHOBAaHHE MPEJIONarath MPSMYIO YBS3KY CEeTH XapTMaHa C MAarHUTHBIM IOJIEM
3eMin.

OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM JHEProMH(GOPMALMOHHOTO MPOCTPAHCTBA, 10
YTBEP)KICHHUSIM MCCIIEJ0BATENIeH T€0NaTOreHHbIX 30H, SIBJISIETCS YSHEPreTHUECKas CeTh, OTKphITas .
XapTMaHOM.

Jns BocmonHeHus AeduuuTa MHGOPMALMK MO JAaHHOMY HalpaBieHHIO Oblia IpOBeIeHa Cepus
HKCHEPUMEHTOB TI0 OIPEICTICHUIO (PU3MUECKUX XapaKTePUCTHK ceTH «Gy.

Cepus 3KCIIEpPUMEHTOB, OCHOBHAsI 11€JIb KOTOPBIX ObljIa OIpeesIeHUe XapaKTePUCTUK I10JI0C
W y37I0B cetm XapTMaHa, Obula TPOBEACHAa B TEYCHHE [UIMTEILHOTO BpPEMEHH IIOCIEe
OMOJIOKAIIMOHHOTO OIpEJeNeHUs] HAaXO0XKJIECHHUsI JIEMEHTOB 3HepreTudyeckoi cTpykrypel G (cetn
XapTMaHa) U TIOATBEPKIEHUS pE3yJbTaTOB NpUOOpHBIMH cpencTBaMu. OCHOBHBIMM U3 HHX
spisuicss npubop MI'A-1 ¢ cepmithbiv HOMepoMm 0410009 u 11 KOHTPOJIS HCIIOJIB30BAJICS
SKCIEPUMEHTAIBHBIN 00pasen mpudopa npudopHo# tuHerkn Tnna «BETA» - «BET'A-J1-01».

[Tpu npuOGoOpHON JUATHOCTHKE JABYX KOHTPOJIBHBIX Y3710B «G» ObUIO 3aUMKCUPOBAHO
PA3HO3HAuHOe N3TYYEHHE B 3TUX TOUYKAX IPU MPOU3BEACHUU 3aMEPOB B TPEX MPOCTPAHCTBEHHBIX
IUIOCKOCTSX (BEpX-HU3, CEBEP-IOT, BOCTOK-3amaj). Micxoas U3 n3BECTHOrO TEXHUYECKOIO IpUeMa —
IeJIEHTallUsl CUTHANA - C YYETOM TOro (hakrta, 4to Oosiee CUIIbHBIM CUTHaJl yKa3blBaeT HAIpaBJIeHUE
Ha €ro UCTOYHHUK, OOJIBIION cepueil 3aMepoB OBUIO YCTaHOBIICHO NMPEUMYIIECTBEHHOE HAXOXKICHUE
UCTOYHMKA CHTHaJa, OmpejaessieMoro no uuppoBoMmy HHAMKaTopy npubopa MI'A-1, B BepxHe-
I0’)KHOM CceKTope c(epbl MpocTpaHCTBA. Bapuanuy HampaBieHMH Ha UCTOYHMK CUTHAaja UMEINUChH,
HO TIPU CTAaTHCTUYECKOM 00pabOoTKe MTaHHBIX OTKIOHEHMS COCTABMJIM HE3HAUMTENbHBINA MPOLEHT OT
o01Iero KoJu4ecTBa 3aMepOB.

CnepyromumMm pe3ysbTaTOM CEPUM  3aMEPOB  XapaKTEPUCTUK Y3JI0OB OHEPreTHYECKON
cTpyktypbl G-ceTn crano ompenerneHue ¢axTa uYepeqOBaHUS AKTUBHOCTH KOHTPOJIBHBIX TOYEK
(y310B G-cetn) Bo BpeMeHH. CHUCTEMbI B 3TOM 4Y€pEIOBAHUU BBISBICHO HE ObLJIO, HO Pa3HMLA B
1M (pPOBOM HCUUCIEHUH ObuIa Ha OpsAI0K — OT 0,6 BosbTa (IO MOKa3aHUSAM IITATHOTO IU(POBOIrO
mynabTuMeTpa UI'A-1) B 30He y371a, HaXOMSIMIErocs B MaCCUBHOM pexume, 10 6,3B - B akTUBHOM
y3ie. IlpuueM M MakcuMaiabHble M MHUHUMAalbHblE LHUQPOBBIE 3HAYEHHS] U B AKTHUBHOM, U B
MIACCUBHOM Y3JI€ MOIJIM MCXOJUTh U3 JIF0OOr0 MPOCTPAHCTBEHHOro cekropa. [Ipu mocnenyromieit
00paboTKe pe3yJlbTaTOB HM3MEpPEHWU ObUIa BBIABJICHA YeTKas MPHUBSA3KA BapualMil KojieOaHMid
HaNpsHKEHHOCTH y3710B «G» K BapHalusM MarHUTHOTo mois 3emid. Ha oCHOBaHMM 3TUX JaHHBIX
MOXKHO, KakK INpeABapUTENbHBINA BBIBOJ, CAENATh 3aK/IIOUEHHUE O TOM, YTO DHEPreTUYECKUE Y3JIbI
(«cTonbbI») ceTn XapTMaHa SIBIAIOTCS HU YEM UHBIM KaK CUTOBbIMU JTUHUAMU MASHUMHO20 MO
3emau.

Taxue BbIBOJIbI 6a3UPYIOTCS HA OCHOBE CIEIYIOIIUX U3MEPEHUH.

[lepBoHavanbHO, AJISl ONpENENICHUs OOIIKUX MapaMeTpPOB Y3JIOB I KOHTPOJSL ObLIN B3STHI
JIBA CMEXXHBIX y3J1a CETH XapTMaHa B )KMJIOM IIOMEUIEHMH MHOTO9TaKHOTO IOMa, MECTOIIOI0XKEHHUE
KOTOpBIX OBUIO OmpeeNeH0 OHOJOKAIlMOHHBIM METOJOM M TOJATBEPXKICHO MpU IMOMOIIU
MHAMKaTOpa reoMarHuTHBIX aHoManuii UI'A-1 u npubopa «BEI'A-J1-01».

Ecmu mpubop «MI'A-1» moctatouno xopomro u3BecteH ucciaenoatessim [1], To o «BETA-/I-01»
(«lroiiMOBOUKa») CIIEAYET CKa3aTh HECKOJIBKO CIIOB.
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OtoT npudop pazpaboran AuapeeBsiM AsnekceeM AHatonbeBudeM (T. PoBHO) [2]. Ammapat
BEI'A-/1-01 npeanazunayen mis onpeaeneuus ['T13, panToMHBIX 00pa3oBaHuil U Ap., B OCHOBHOM B
noMenieHusax. OQHAKO IpU ONpPENeIEHHBIX HAaCTPOMKaX MOXET MCHOJib30BaThes B mose. Llenbro
CO3JIaHMsI TAHHOTO armapaTta ObUIO MOJTY4YEeHUE NMPUEMIIEMBIX XapaKTEPUCTHUK MPH OTHOCHTEIBHO
IIPOCTOM CXEME M COOTBETCTBEHHO CTOMMOCTH. B €ro KOHCTpyKIMM IIPHMEHEHA PEBOJIIOLIMOHHAS
uaes MPUMEHEHHS MECTHOH (BCTPOCHHOW) mozicBeTKH. lIpuHIMNUanbHO, anmapar HE sBISETCS
IIPUEMHUKOM, B OOILEIPUHATOM CMBICIIE.

TA
.

«—]1 2 ® 1 4 5 6
L] 3

Puc. 1. Cxema BET'A-/I-01: 1. Ynpasasiiommii 3jaement. 2. I'eneparop. 3. JIlunusa 3anep:kku. 4. CHHXPOHHBII
nerexkrop. 5. ®HY. 6. Lingposoii reneparop. 7. Kackaja ynpasJjieHusi ypoBHeM MOJACBETKH.

Puc. 2. IIpudop BEI'A-/I-01.

B pe3ynbprare MHOTOKpAaTHOTO CYTOYHOTO MOHUTOPHHTA mapaMeTpoB y3710B Nel u Ne2 Opu10
BBISIBJICHA PA3HOCTh MOKa3aHUs MpUOOpa TpU Pa3IMdHON MPOCTPAHCTBEHHOW HAMPaBICHHOCTH
anTteHHbl mpuObopa WMI'A-1. Ilpm 3amepax B OIHONW M TOW K€ TOYKE NPOCTPAHCTBA TPHU
HampaBIIEHUSAX BEpX — HHU3, CEBEP — IOT, BOCTOK — 3alaj pa3HUIla B MOKa3aHUSAX Mmpubopa moria
COCTaBJISITH (1O IMU(PPOBOMY UHIUKATOPY) MOPSAOK (cM. Tabmuiry 1).

Ta6smna 1. Iludposbie 3HAYCHUS] — BEJINYHHBI YCIOBHbIC, BBIPAKCHHbIC B BOJILTAX NMPH MOMOIIH IITATHOIO
myJabTuMeTpa UI'A-1. KpacHbIM IBETOM Bbl/ie/IeH AKTUBHBI, KeJThIM - NIACCHBHBIN y3eJ1 CeTH.
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IIpu rpaduueckoit 00paboTKe STHX JaHHBIX ObLIa BBISIBIEHA IIOJIHAS AHAJIOTHS C
IPOSIBIICHUSMH BapHallMii MAarHUTHOTO MOJIST 3EMITH.

Cratuctudeckas 00paboTKa MoIydeHHOTro MU(PPOBOTO0 MACCHBA J1ajla BO3MOXKHOCTD CJINaTh
NPEABAPUTEIIFHOE 3aKIIOYCHUE O 3aBSI3KE DHEPreTHYECKHX Y3J0B Ha NPOSBICHUS 3EMHOTO
MarHeTusma. B wacTHOCTH, mpeoliiafaroniee HAIpaBICHUE SHEPTeTUYECKOrO MOTOKA 10 BEKTOPY
IOr — CeBep, C IMPEUMYIIECTBEHHO BEpPXHE-IO)KHBIM BEKTOPOM, IAae€T OCHOBAHUE CUHUTATh €ro
CHJIOBOM JIMHMEH MAarHWTHOTO TOJIA 3eMJIM, TaK Kak 00JalaeT XapaKTepUCTUKAMU HaKJIOHEHUS
CHJIOBBIX JINHUH MarHUTHOTO TOJIA 3eMIIH, XapaKTEPHBIX Ul CEBEPHOTO MOTYLIAPHS, a TI0 BEKTOPY
BOCTOK — 3alajl MMEeT BapHallid MAarHUTHOTO CKJIOHEHHS, T.C. HPOSBICHUSMH, NPHCYIIMMU
reorpagpuuecKuM rnapaMeTpaM MarHUTHOTO OIS 3eMITH.

Taxke B mporecce u3MepeHU ObuT 3adUKCHUpOBaH (EHOMEH CMEHBI (YepeaoBaHUs)
MHTCHCUBHOCTH B (DYHKIIMOHUpPOBaHMHU y3510B. C ONpeneseHHON MepHOJUYHOCTRIO OJHU Y3IIbI TO
aKTHBM3UPOBAJINCH U TIOKa3aHWS MX AaKTUBHOCTH BBIPACTalM [0 BEIUYUH (YCIOBHBIX,
OTIpeIeNIIEMBIX BO3MOXKHOCTSIMH MITaTHOTO LU poBoro nHaukaropa UI'A-1) B eTuHHUIBI BOJIBT, TO
NepexoIi B (JOHOBBIN PEKUM C HANPSDKEHHOCTBIO B JIECATHIC 0NN BOJIBTA, 3 B aKTHBHBIA PEXKUM
MIEPEXOAMIN CMEXKHBIE Y3JIbI.

[IpocTpaHCTBEHHbIE BapHallM HYHEPreTHYECKUX CTOIOOB B ITHX Y3J1aX IPOIOIDKAIH
HAOMIOAAThCS BHE 3aBUCHMOCTH OT CTENEHH aKTUBW3aIMHM Yy37a. [lpuuem XapakTepHOU
OCOOCHHOCTBIO SIBJISICTCS OTHOCUTEJbHAs aBTOHOMHOCTH KOJICOQHHMH 3SHEPreTH4ecKoro crosida
KaX/I0TO M3 Y3J0B BHE 3aBHCHMOCTH OT HAIPABJICHUS M aMIUIUTYIbl KOJICOAHUS COMPSDKEHHOTO
SHEPreTUYecKoro croiba mepeceueHus auHUi cetn «Gy». /Mama3oH aMIIUTYIBl WX KOJIEOAHUI
HaOromancs B mpeaenax BapruaOeTbHOCTH MarHUTHOTO CKJIIOHEHWS M HAKJIOHEHHWs, XapaKTEPHBIX
IUISL TAHHOTO PETHOHA.

Tabauna 2. CmeHa akTHBHOCTH y3,10B. KpacHbIM nmBeToM 0003HaueHbl AKTHBHBbIC BEKTOPbI HANpaBJICHUS
NOTOKA JHEPIruH, KeJThIM - MaCCHBHbIe BeKTOpbI. CTpejkaMu 0003HAYeHbI MOMEHThI HHBEPCHH AKTHBHOCTH
Yy3J10B ceTH XapTMaHa.

109 oo b1 b3 o b oog ! oswe lisesaon)
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«Ecam mocMoTpeTh, Kak MEHSETCS IITUPHHA CBETIBIX M TEMHBIX 30H B T€YCHHE CYTOK, TO
MOPAKAET PEryJSAPHBIN YETKUU XapaKTep WU3MEHEHUs IIMPUHBI ATUX 30H... OJHU 30HBI (CBETIIBIC)
pacIIUpsIFOTCS, a Apyrue (TEeMHBIE) B ATO BpPEeMsl CKUMAIOTCS U HAOOOPOT, - KOTJAa CXKUMAKOTCS
TEMHBIE 30HBI, TO CBETJIbIE PACKPHIBAIOTCA. 3eMJIsi KaK Obl JIBIINIUT - B OJHHU 30HBI (B CBETJIbBIC)
BTSITUBACTCSI KOCMO3EMHOE TI0JIe, a B IPYTUX (TEMHBIX) OHO BBHIXOAUT. [IpoXoauT Kak OBl MpoKayka
3eMiId C TOMOIIBIO KOCMHUYECKOW SHEpruu. 3emiss Kak Obl AeimuT. ['pomanHas cuctema Bcex
CBETJIBIX 30H PETYJAPHBIX CEeTOK XapTMmaHa, Kappu m npyrux Bcex macmrTaboB (OT MEIKHX 0
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CaMbIX KPYITHBIX) OJHOBPEMEHHO PACKPBIBACTCS, & TEMHBIX - CXJIOMBIBACTCS - MPOUCXOIUT "BIOX",
a 3atem uepe3 0,5-0,7 yaca mpoucxomuT oOpaTHas KapTHHA - BCA 3Ta CHUCTEMa TEMHBIX 30H
PACKpBIBAETCS, a CBETIBIX - CKUMAETCS - IPOUCXOIUT "BBITIOX .

Orto  BbIcka3piBaHue Bnamgumupa Jlyrosenko, mpodeccopa, gokTropa  (puzHKO-
MaremaTuueckux Hayk, U3SMIMPAH.

«B orinume ot 00BIYHOTO OpraHu3Ma 3emilsl JBIIIMT HE BCSA Cpasdy, a TOJIBKO TOH YacThiO
IOBEpXHOCTH, KoTopass moBepHyra K Cosnny. Ilpum 3TOM B 3aBHCHMOCTM OT BpEMEHM roja U
reorpadguueckoil mMHUPOTh ee "Bpoxu" M "BbIIOXW" MOTYT OBITH pasHblE - OJUH pa3 B JICHb,
Hanpumep, UM BOBCE OTCYTCTBOBATh B TE€YEHUE CYTOK U Oosiee.

«O0BIYHO 3eMJIsl aKTHUBHO ABIIIUT BO BpeMs, OJM3K0€ K MOIYAHIO (MHOT/IA 3TO TOJBKO OJUH
BJIOX M BBIJIOX), U BO BpeMs, Oiu3koe k 3akary Connnay [3].

IIpoBeneHHbIe TPUOOPHBIE UCCIIENOBAHUS HE AT BO3MOXXHOCTU MOJATBEPAMUTH MOJ00HOE
MHeHue (cM. Tabmuiy 2). MHBepcUU aKTUBHOCTHU Y3JI0B («BIOXHM» U «BBLIOXHW» MO TEPMHUHOIOTUU
B. JIyroBenko) HaOar01a11MCh B pa3InyHOE BPEMs CYTOK, UTO, K COKAJIIEHUIO, HE ITOATBEPKAAET €ro
MHEHHE O <«IBIXaHWU 3eMJIM TOJBKO IOJICOJHEYHON IMOBEPXHOCTHIO W C MajbiM BPEMEHHBIM
uHTepBasioM. Ha pucynke 3 npejcrasieH rpaduk aBTOMaTHUECKOTO MOHUTOPUHTA «IBIXAHUSA» Y371a
cern XapTMaHa IO BEKTOPY M3 3eMIIH, MOJITBEPKAAIOUIETO, YTO WHBEPCUS aKTUBHOCTH Y3JIOB HE
IIpUBsI3aHA K OJCOIHEYHOM CTOpOHE 3eMJIH, Kak 3To Aekiapupyercs B. JlyroseHko.

1111 e e P Feeeeeeeeeee- T ---
5500F -------s--------- - ‘ ‘ ;
5000 -------toen-- e b hemee
PUSTIE e e i ............. ............ .....
4000F -~ === mmmmmmm e s Fene
35007 -~ ===y R Fenee-
30003 --- ........ R S e ........... .....
2500F -------§---n-mmmmnna- e s CEE TR TR TR TR
20003 ----===y=--rom=sccesjemccesoaoass =-sommeeomen- Fromescaen- pe-=ee
18003--=c-=--yecmmeecanonagonc e SECTEEETLEEtS Foeseemeancan- Feeee
10003 -------fommmmmmmmmmmagemimecanaans e EEE e Fommmme e ‘
500 ------- — N TR [ W : :

0 . ‘ . .
500F ---- == =fmeomemmacmes-i R R —— R — —
-1 000F --=o-c- A A S e Jasiesioocooi fooesidiooi foca
-1500 : ‘ : : :

800 1000 1200 1 400 1600

Puc. 3. I'pagux aBTOMaTH4€CKOr0 CyTOYHOI0O MOHMTOPHHIa AKTUBHOCTH Y372 ceTH G N0 BeKTOpYy «u3 3eMJam».
3aMepsl NPOM3BOAUINCH AaBTOPOM NpH nomoiu MmyasTuMerpa UNI - T UT70 ¢ komMyTanueii Ha KOMIbIOTeP,
NOJAKJII0YeHHOro k npudopy UI'A 1, BMecTo mraTHoro MmyastuMerpa. Ilo ocu Y oTpaskeH ypoBeHb CUTHAJIA,
BBIPaKEHHBIH B MUILTHBOILTaX. MHTepBaJ 3aMepoB - 1 B Munyty (ochb X).

[Tpu paccMOTpeHUHM KapT W30IOH MAarHUTHOTO HakJIOHEHHUs (pUC. 4) U COBMEIICHUH HX C
KapTaMl MarHUTHOTO CKJIOHEHHUs (pHC. 5) MPOPUCOBBIBAECTCA CETh, MPSMO MONAAAIONIAs O]
TPAIUIIMOHHOE OMHCaHWe ceTed XapTMaHa KaK TNpsIMOYrojbHas, TioOanbHas, oOImasi,
OXBAaTBHIBAIOMIAsi BCIO 3€MHYIO TIOBEPXHOCTh, W HMEIOINAs JOCTAaTOYHO MPABWIBHON (HOpPMBI
peleryaTyro CTpykTypy. Ee Takke Ha3bIBalOT KOOPJIAWHATHOM, B CBSI3U C TOYHOM OpHEHTALUEH MO
reoMarHuTHOMY Mepuanany. CeTka OpUEHTHpPOBaHA C CeBepa Ha IOT U C 3amaja Ha BOCTOK (IO
KOMIIAcy), ¥ TPEJICTABIsIeT COO0H MUHUMAJIbHBIC IPSIMOYTOJIBHUKH (STYSHKH) CO cCTOpoHaMH 2 X 2,5
M UM IIMPpUHON mosoc okojo 20 cantuMerpoB. Ho BennumHa Kaxaoi sYeKU CETKU, KaK U IIMpPUHA
MOJIOC, JWHAMUYHBI M KOJEOTIOTCS OT MHOTHX (DAaKTOPOB (COCTOSIHHUE TIIOTOJIbI, COJTHEYHOU
aKTUBHOCTH, C€30HA Tofa U T.1.). Slueliku MOTyT uMeTh mapametps 1,8 (2,1) x 2,25 (2,6-3,0) M nipu
mupune mnosoc ot 0,18-0,19 no 0,27 M. B ycloBusX aHOMAJIbHBIX, OTJIMYAIOIIMXCS IO
ANEKTPOMArHUTHOMY (DOHY, CETKa MOXKET HMETh AeQOopMHUpPOBaHHBIE MO (opMe U pazMepam
STIEUKU. ITO YETKO MPOCMATPUBAIIOCH TIPH OOCIICIOBAHUH KUJIBIX KBAPTHUP B PA3IUYHBIX paiioHAX
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ropona Kpusoro Pora, ornuyaromerocs ocoObM MarHUTHBIM PUCYHKOM H3-3a 3aJI€Kel jKeJIe3HOM
PYIBI B €M0 OKPECTHOCTSIX U AK€ MO/ pallOHAMM KHUJIBIX KBapTaJOB.
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Puc. 4. KapTa u30roH — JIMHMii 0JUHAKOBOI0 HAKJIOHEHUSI MATHUTHOI CTpPeJIKU
(http:/ivvkuz.ru/books/lectures_2/12.pdf).

Puc. 5. Kapra MAarHHTHOr0 CKJIOHEHHUsI — JIMHHIA OMHAKOBOI0 OTKJIOHEHUSI MATHUTHOrO MEPHIHAHA OT
mepuauana reorpaguueckoro (http://vvkuz.ru/books/lectures_2/12.pdf).

[Ipn HamoxeHMHM STHUX KapT OJHA Ha JAPYryl IMOJydyaeTcsli KapTa CETH MarHMTHBIX

KOOPJHHAT, MPEJCTaBICHHAs Ha PHCYHKE 6 W €¢ CHMBOJIMYECKOM, YIPOIIEHHOM BapHaHTe (CM.
PHCYHOK 6a).
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Puc. 6a. Kapra ceTy MAarHUTHBIX KOOPAWMHAT
(http://f02-cdn.avsim.su/forum/uploads/monthly_01_2014/post-7660-0-27669000-1390058358.jpg).




Puc. 66. «CHMBO» K PUCYHKY 6
(http://www.staff.amu.edu.pl/~zbzw/glob/glob47.htm).

KapTa ceT MarHUTHBIX KOOPJIMHAT MOXET SIBIATHCS SPKOM WILTIOCTpaLUed MaKCUMATbHO
8eUKOU «IPSIMOYTOJIBHOM, TI00anbHOM, O0OImel, Tak Kak OHa OXBaThIBa€T BCHO 3EMHYIO
MOBEPXHOCTh U UMEET JOCTATOYHO MPAaBUIBLHOU (OPMBI PEIIETYATYIO CTPYKTYPY... KOOPIAUHATHOM,
B CBSI3U C TOUHOW OPHUEHTAIIMEN MO0 reOMarHuTHOMY Mepuinany. CeTka OpueHTHpOBaHa C CeBepa Ha
IOr U C 3amajia Ha BOCTOK (MO KOMIacy)...» A M3 3TOr0 MOXHO OyIeT ciaenaTh elle OJuH
MpeABapUTEIIbHBIA BHIBO:

Koopnunataeie pemieryatbie  cuctemMbl XapTMmana, lledipo, Burrmana sBisitoTcs
NeMeHmamMy  eOUHOU  CUucmembl MASHUMHO20 NOAi  3emau, OIpElNeleHHble, B  CUIY
YYBCTBUTEJILHOCTU DPAJUO3CTE3UCTa, B BHUJAE MPSIMOYTOJBHBIX CETEH pa3MyHOro Macmraba B
Pa3HBIX PETUOHAX U MPU PA3TUIHBIX COMYTCTBYIOIIMX YCIOBHSIX METOIOM OHOJIOKAIUH.

Puc. 7. AHUMaumA reoguHaAmo
(http://www.youtube.com/watch?v=mPUStEemNzg). (http://galspace.spb.ru/index18.html).

AMepHKaHCKUE YUYCHBIC CO3/IaId KOMIIBIOTEPHYIO MOJIeNb reoanHamo [4] (cM. pucyHku 7 u
8), MarHUTHBIC CHJIOBBIC JMHHM KOTOPOW MMOKAa3bIBAIOT, HACKOJIBKO CTPYKTypa MAarHUTHOIO MOJIS
3emiIu Mpolle 3a €€ NpejiesiaMu, YeM BHYTpH sapa. OpaHKeBble CUIIOBbIE JTUHUM (3KTYThI) BBIXOISAT
Ha MOBEPXHOCTh 3eMiin B paiioHe KOxHoro reorpauueckoro mojroca U BXOJIAT (CHHHE) B pailoHe
CesepHoro nomoca. Ho BmecTe ¢ TeM HaOIIOJAIOTCSI MECTa aHOMAIbHBIX IPOSIBIECHUI 3€MHOIO
MarHeTH3Ma, CBSI3aHHBIX C JIOKAJbHBIMH OCOOCHHOCTSIMHM OTJEJIbHBIX MECT Ha MOBEPXHOCTU 3eMIIn
U B ee Heapax. TOUYKM BBIXOJA CHUJIOBBIX JIMHUNW MAarHUTHOrO MOJS M3 3€MJIM U BXOJAA MX B TEJO
IUIAHETHI HE MPHUBS3aHbI TOJBKO K CEBEPHOMY M FO)KHOMY MAarHUTHOMY MoiitocaM (cM. puc. 9), uto
MOJKET MPENONPEENIATh Pa3INuHbIe YIJIbl HAKIOHEHUS CUIIOBBIX JIMHUN U JUIMHY €€ «I1aray. A 3To,
OYEBHJIHO, (DOpPMHUPYET B CBOIO OuYEpeIb HHEPrOMH(POPMALMOHHBIE CETH pa3IMYHON CTENEeHU
HEepapXUH.

Puc. 9. CuiioBbIe JIMHMM MATHUTHOIO JUNOJLHOIO M0JIS 3eMJIM U 3aBUCHMOCTH THPOYACTOTHI /I M JJIHHBI
cuiIoBbIX JuHMii ot BeicoThI (http://www.oifn.ru/notation/estestvennost/31/).
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be3ycinoBHO, cTpyKTypa MarHUTHOTO MOJIst 3€MJIM OYEHb CJIOXKHA, TaK KaK pa3IMyHOro pojia
MarauTHele aHomanuu Trmna Kypcekoit mim KpuBopoxckoii (puc. 10) BHOCAT CBOM H3MEHCHHS B €T0
Mopdosoruo. B 3THX pernoHax MarHUTHbBIE CHJIOBBIE JHHHUU BXOJAAT B 3€MIIIO, HE AOHAA 0
IOxHOrO MarHuTHOTO mMOJIOCAa (HE MyTaTh C MOMIOCOM reorpaduueckum). M BUHOH 3TOMY
JKCJIC3UCTBIC MAru€TUThI, KPYITHBIC MCCTOPOXKIACHHUA KOTOPBIX HAXOAATCA B 3THUX MECTAX, a TAKIKC
CIIO)KHBIE TeO(PU3NYECKUE TMPOIECCHI, MPOUCXOAIINE B TIYOMHHBIX CIOSX 3€MJIM U B IEPBYIO
odepelib B €€ KUIKOM SIIpE.

HTn

500 -400 -300 -200 -100 O 100 200 300 400 500
Puc. 10. Kapra MmarauTHbIX aHoMasmii (B HaHOTecs1aX) Ykpaunbl. OBasiom BbiieeH paiion Kpusoro Pora
(http://ukrmagnet.com/scientificpublication/magneticfieldstorminess.aspx).

WHTEepecHbIM MOMEHTOM Ha 3TOW CTaJMU HMCCIEIOBAaHUN SBWIIACh (UKCALUs TPUOOPHBIM
METOJIOM HaJIW4yusl JIMHUH CeTH U pacHpelelieHHe HalpsHKeHHOCTH B HHUX, HaONIo/eHue
pacnpeelieHuss UHTEHCUBHOCTH W3JIy4E€HHs M0 JUIMHE JUHUM cetn Xaptmana. Kak BumHO u3
MIpE/ICTAaBICHHBIX HIKE PUCYHKOB 11 m 12, HaOmio1aeMoe HampshKeHHE 10 JUHUSIM HU B BEKTOpE
ceBep — IO, HU B HAIIPaBJICHUM BOCTOK — 3amaj He ObUIO 005S3aTeNIbHO IUIABHBIM IEPEXO0JIOM OT
3HAYEHUH HANpsSHKEHHOCTH CMEXHBIX y3510B. I'pajanus Morja ObIThb M IUIaBHO yObIBaroulew Wiu
HapacTarolel, U MAaKCUMaJIbHOW Ha IPOTSHKEHUH BCEH JINHUU MEXY IBYMs y3JIaMH.
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Puc. 11. Ha PHUCYHKE NIIPEACTABJICHA HANIPHAKCHHOCTD JMHHUI ceTH XapTMaHa, BbIPpaK€HHasl B BOJIbTAaX B
COOTBETCTBHH C NOKA3AHUAMHU HITATHOIO MYJbTHUMETPA npnﬁopa HUT'A-1. HOHOJ’[]—[HTCJ’IBHBIMI/I CTpeJKaMHu
YKa3aHbl HANIPpABJC€HUA MMOTOKA JHCPIrUM.
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P 1
Puc. 12. Hanps:KeHHOCTDb CHJIOBBIX JIMHUI ceTH XapTMaHa. BHyTpH siuelikH ceTH YKa3aHbI YaCTOTHbIE

XapaKTEePUCTHKH KAXKA0T0 y3J1a, 3a(pMKCHPOBAHHbIC B MOMEHT M3MepPeHHIl, BbIpaxeHHbIe B I'1, 4T0 6JIM3K0 K
€CTeCTBEHHBIM (POHOBBIM 3HAYCHHSIM.

IIoka TPYAHO HaAWTH JOCTAaTOYHO BECKHE APTYMCHTBI JJI 0OBSICHEHUS (peHOMCHa HaJIn4dus

3TUX JIWHUI. B kKauecTBe NepBOHAYALHOW TEOPHH, KOTOPOH PE30HHO TOIBITATECS OOBSICHHTD HX
CYIIECTBOBAHUE, MOKHO MCIOJIB30BaTh (CMOTpH pucyHok 13) Teopuro nanpaensiiowux cucmem [5],
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Oosiee WM MEHee MOAXOJAILYI0 B 3TOM CiIydae, €ClIM MPUHATh Y3JIbl, a, TOUHEE, CUIOBbIE JTMHUU
MII3 3a cTpYKTYpHYIO €JUHHUIY CAMMETPUYHON ABYXIIPOBOIHOMN HANPABISAIONIEH CUCTEMBI.

O Q

<« -
RS KON

Puc. 13. TIIpocTpaHcTBeHHOe PpacnpedeleHde CHJIOBBIX JIMHHI MArHMTHOrO TMOJSl JABYXIPOBOJHOI
Hanpasisiiomeil cucremsl (Caiit http://ms.isnet.ru/stud/index.php?id=28).

CunoBble JIMHUU 3JIEKTPUYECKUX M MAarHUTHBIX IOJIEH B MPOCTPAHCTBE MEXAY LIEHTpaMu
IIPOBOJIOB HAIIPABJIAIOLIEH CHCTEMBI HAIPaBJIEHBI B OJHY CTOPOHY, @ BO BHEIIIHEM IIPOCTPAHCTBE —
poTuBONONIOXKHEL. Ho, Tak kak cucrema y3jI0oB ceTd XapTMaHa HE OCTaBJsE€T CBOOOIHOIO
IIPOCTPAHCTBA, TO HAIIPABIEHHOCTb CTPYKTYPHBIX JJIEMEHTOB IIOJII B HEH HaIpaBJIEHBI OT Y3ia
OoJbIIIe UHTEHCUBHOCTH B CTOPOHY CMEXKHOTO y3Jia MEHBIICH MHTEHCHBHOCTH M 3aMBIKAeTCS B
€IMHYI0 NPOCTPAHCTBEHHYIO CUCTEMY, «@PMHUPOBAHHYIO» CHWJIOBBIMH JIMHMSAMU MAarHUTHOTO IOJIA
3emin. YuuThiBas (akT MOBBIIMICHUS JIEKTPOIPOBOIHOCTH BEPXHUX CIIOEB 3eMIIM B HAIPABICHUU
[ONEPEeK MAarHUTHOTO IMOJS, Mbl IOJy4yaeM [JONOJIHUTEIbHBIH MEXaHM3M 00pa3oBaHUs
CyOmapauIeIbHBIX JIMHUN JTBMKCHUS TOKA, KOTOPBIE M CIYXaT JHEPreTHYECKuM (pyHIaMEeHTOM
CTPYKTYp CeTH XapTMaHa, a B MEPCIEKTUBHOM PAaCCMOTPEHHH — HJIEMEHTOM CKeJleTa KyOM4YecKHX
IIPOCTPAHCTBEHHBIX 00pa30BaHUM.

<
f.‘.’s'a'.a"‘“

i TATAN AR

Puc. 14. JIBuskeHue 3apsKeHHBIX YACTHI, 3aXBAYCHHBIX B I€OMATHHUTHYIO JOBYIIKY. YacTHIbI ABHAKYTCH IO
CIMpaJIM BAOJb CHJIOBOW JIMHMM MATHUTHOIO 1oJsi 3eMJd M OJAHOBPEMEHHO [peidylT 1o [10Jrore
(http://dic.academic.ru/dic.nsf/bse/125662/Paguaumnonunie).

YacTuilpl COJIHEYHOTO BETPA, 3aXBAYEHHbIE MATHUTHBIM MOJEM 3eMJd, B MpPsAMOH
3aBUCUMOCTH OT CTETIeHH akTUBHOCTH COJHIIA, 3aIIOJIHSISI IPOCTPAHCTBO, IBIKYTCS BJIOJIb CHIIOBBIX
MarHUTHBIX JIMHUN 10 OKPY)XHOCTH, a, TOYHee, 1o crupanu [6] (cmorpu pucyHok 14). Ha
paccrostaun o1 COJIHIIA, PAaBHOM PAIUYCy 3€MHON OpOUTHI B OJJHOM KYOHMYECKOM CAHTHMETPE B
cpenHeM HaxoAsaTcs 4 MpoTOHA U 4 3JIEKTpoHA. B MOMEHTHI BCIUJIECKOB COJIHEUYHON aKTUBHOCTHU
3aroJIHEHNE MPOCTPAHCTBA COJIHEUHBIM BEIIECTBOM YBEIIMYMBACTCS MHOTOKPATHO M 3aXBaYCHHBIC
YACTUIIBI CTAHOBSTCS «IIyOOH» MAarHUTHBIX CHIIOBBIX JIMHUN 3eMiIH, 4TO U (UKCHUPYETCS B BUIE
YBEITWYCHUS TUaMeTpa y3JI0B CETH XapTMaHa M, COOTBETCTBEHHO, U MIUPHUHBI ero JInHU. CorIacHoO
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uccieoBaHuid  Teo(U3UKOB [5], CYTOUHBIH XO&I TIpaJueHTa MOTCHIHMANA dJIEKTPOMArHUTHBIX
KosnebaHuii umeer MakCuMyMsbl B 8-10 u 19-23 yacoB, 1 MUHUMYMSHI - B 2-3 1 16-18 ygacoB. Dtu
MOMEHTBl B KakOM-TO Mepe NOATBEPXKIAIOTCS U pe3ylbTaTaMM CYTOYHOIO MOHHUTOpPHUHTA
JHEPreTUYecKoil cetn XapTmaHna (CMOTpH rpaduK HHICKCOB aKTUBHOCTH y37I0B cetd G).

Taxke B pe3ynbTaTe MOHUTOPMHra ceTd XapTMaHa ObUIM  3aperucTpUpPOBAHBI
JeKJIapupyeMble orepaTopaMu OMOJIOKAlMU TPU COCTOSIHUSL Y3JIOB CETU: aKTUBHOE, TACCUBHOE U
HelfTpasibHOE (YpaBHOBEIIEHHOE MO BceM BekTopam). IlpaBna, mocneaHuit BapuaHT HalOroJalcs
KpaliHEe pEeAKO, KakK IIepEeXOJHOM BapHaHT MEXKIYy IEpBBIMU ABYMs cocTrosHuAMH. [laccuBHOE
(oHOBOE) M HEHTpalbHOE COCTOSHUE HANpPSIKEHHOCTU Y3JI0B CETH SBISAIOTCS HE abCONIIOTHO
«OOHYJIEHHBIMM», a C MHUHUMAaJbHBIM HampspkeHuemM — okosno 0,6 — 0,7 BosbTa 1O BceM
IIpoCTpaHCTBEHHBIM BekTopaM - "H", "D" u "Z" nnm no HEeKOTOpbIM U3 HUX.

[TonbiTKa ompezeneHuss BEKTOpa TOPCMOHHOW HANpPaBIEHHOCTH Yy3Jla HaBela Ha MbICIb
IPUMEHUTh JUIsI 3TOr0 «IpaBwio mpaBod pyku». Ilocme ompeneneHuss HampaBiieHUsS
MaKCHUMaJIbHOTO MTOTOKA YHEPTUHU B BEpTUKAIBLHOM BekTOope (3emist — Kocmoc) mpu momomu MI'A —
1 aBTOpoM ObLTa MpENNpUHATA MONBITKA MPOBEPKH BEKTOpA CIHMHA B KaXIOM M3 HCCIETYyEMBIX
y3J10B OHOJIOKAllMOHHBIM MasiTHUKOM. HampapneHue BpalleHHs MasTHUKA Jajlo BO3MOXKHOCTb
yOeauThCsl B TOM, YTO IPUMEHEHHOE BIIOCIICACTBUN «IIPABHUJIIO MPABOM PYKH», pabOTOCIIOCOOHO U B
3TOM cityyae. Ho, Tak Kak sl He SIBJISIFOCh aTTECTOBAHHBIM OIEpaTOpOM OMOJIOKALUH, IPOLTY KOJIJIET,
paboTaronx B 3TOM HaIlPaBICHUH NMPO(HECCHOHAIBHO, IEPETIPOBEPUTH ITOT (PEHOMEH. A B IIEIIOM,
CUMTAI0 BEChbMa MEPCHEKTUBHBIM MCII0JIb30BaHUE TAKOI'O BAPHAHTA ONpEAETICHUs CIIMHA BpallleHUs
HHEPreTUYECKOTO IMOTOKa B y37ax cetu «G» ucciemoBaTensiMH, HE BIIAACIONIUMH HABBIKAMU
OMOJIOKAIMH, €CITU OH OyJIeT MOATBEPKACH.

OnHUM M3 caMbIX BaXKHBIX PE3YJIbTaTOB NPOBEIECHHON NAHHOW CEepUM IKCIEPUMEHTOB IO
OIIpEeJICJIEHUIO XapaKTEPUCTUK Y3JI0B ceTH XapTMaHa SBUWICA (GaKT HenoomeepacoeHus 3asBICHUHN O
BEPTUKAIBHOCTU 3TUX CTOJ0OB. [leno B TOM, YTO 3Ta BEPTUKAIBHOCTb, KAK U MHOIUE JApYyrue
napamMeTpbl KOMIOHEHTOB ceTd «G», MOCTYyIMpoBajach MCKIIOYUTEIBHO HA OCHOBE OMOJIOKAIHH.
Ho npu npubopunom wuccnemoBanuu (UI'A-1) obuapyscen naxnon (puc. 15) smepeemuueckux
cmonbo8 6 coomeemcmeuu ¢ y2iamu MazcHumHo2o nakaonenus. I1pu nostaxxHom 3amepe y3iaoB G
ObuUT0  3a()MKCHPOBAHO CMEIICHHWE Y3JIOB M, COOTBETCTBEHHO, CyONapayuiebHON JIMHUHU
HHEPreTUYECKOM CeTH Ha pacCTOSIHME OKOJO 25 CaHTMMETPOB K 0Ty (IpU CTaHAAPTHOW BBICOTE
KWIbIX TOMELIEHUN mnpumMepHo B 2 Mmerpa 70 CaHTUMETPOB IUIIOC TOJIIMHA MEXITAKHBIX
NEPEKPBITUIT) Ha KaXJIOM MOCIEAYIOUIEM 3Taxe. DTOT (DaKT SBJISAETCS HEOCHOPHUMBIM apryMEHTOM,
MOATBEPKIAIOLIUM TPUBA3KY DHEPIeTUUYECKUX CTOJ00B ceTh XapTMaHa K HAaKJIOHEHHIO CHIIOBBIX
JUHUI MarHuTHOro mois 3eMiu. Yroa B 85 IpagycoB MarHUTHOTO HAaKJIOHEHUS IPUMEPHO
COOTBETCTBYET, ¢ yueToM Bapuauuii MII3, pernony Kpusbacca.
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Puc. 15. Yroa OTk/jI0HeHMsI 3HepPreTHYecKOro crojda ceru XapTMaHa OT BePTHKAJM B COOTBETCTBMHU C
reOMarHMTHBIMH YCJOBHSIMH PerHOHA. YT0J1 OTKJIOHEHHSI COOTBETCTBYeT MATHUTHOMY HAKJIOHEHHIO.

Ha ocHoBe BbIlIE HM310KEHHOIO MOXHO MPEANOIOKUTh, YTO siYeiika ceTh XapTMaHa B
CBOEM OOBEMHOM BHJE MOXET TNPEIACTABIATh COOOW EIWHHIY CTPYKTYPBI TIPOCTPAHCTBA
MpUOTIHKEHHO KyOWYECKOTO WJIM KOJOHHOOOPAa3HOro BHUAA C MPOCTPAHCTBEHHO BHOPHUPYIOIIMMHU
y3J10BBIMU  (YTJIOBBIMH) DSHEPreTUYECKHMH CTOJIOAMH, KOTOPBIE B CTPYKTYpPHOM CIHUHCTBE C
00BEMHBIMHU TUIOCKOCTSIMH (CTE€HaMM) ceTU XapTMaHa GOPMUPYIOT dIIEMEHTApHYIO, IEPBUYHYIO (B
MpeABAPUTEIIBHOM BapUaHTE) MPOCTPAHCTBEHHYIO CUCTeMYy. DPU3MUECKON OCHOBOM TaKUX SUEEK
SIBJISIFOTCS 3JIEMEHTHI MArHUTHOTO MOl 3€MJIM B BUJI€ CUIIOBBIX JTuHUN MII3, BOKpYr KOTOpPBIX UIYT
HacyoeHus («ryba») Apyrux Imosied, BKIYas WH()OPMAIMOHHOE, JUISI KOTOPHIX CHJIOBBIC JIMHUU
MarHUTHOTO NOJI 3€MJIU SBJISIOTCS CTEPKHEBBIM HOCUTEIIEM.

Ta6auna 3. CyTo4yHbIii MOHHUTOPMHI MapaMeTpoB y3i10B ceTH G B YCJIOBHSIX YACTHOIO :KWJIOro aoMa 0e3
OTSITOLIEHUSI BJMSTHUAMH HABOJOK OT 3Kej1e300eTOHHBIX KOHCTPYKIMii. KpacHbIM M :KeJIThIM LBETOM Bbl/IeJIEHbI
HauboJlee AKTUBHBbIE BEKTOPHI MATHUTHOIO MOJs - (KPacHbIM) M MAaccCHMBHBbIE - (keaTbiM). CepbIM IIBETOM
0003Ha4YeHbl AHTUTOHbI BEKTOPOB PABHOM CTeNeHH AKTUBHOCTH.
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B xadecTBe KOHTPOJBHOI'O BapuaHTa Obljla IPOM3BEACHA CEPUs 3aMEPOB AaKTUBHOCTH Y3JIOB
cetn XapTMaHa B YCJIOBHSAX YAaCTHOTO HE jkKejae300eToHHOro aoma (tabmumna 3). Takoit moaxon
JaBajl BO3MOXKHOCTh M30€XaTh BIHMSHHUA HABOAOK D3JCKTPOMArHUTHBIX TOJEH dYepe3 CTajJbHbIE
3JIEMEHTBI CTPOUTEIbHBIX KOHCTPYKLUH. B 3T0 cucTeMe MOHMTOpUHIAa HaOII01aeMble y3JIbl CETH
XapTMmana 0003HAYEHBI TIOMIAPHO COTIACHO UX pacnosiokenus no muauu Cesep — FOr. Ha Tabmuie
3a IpONEMOHCTPUpPOBaHA CyMMapHas CHCTEMa OIPEICIICHHs aKTUBHOCTH Y3JI0B CETH 4Yepe3
CyMMapHbId KO3(p(PUIIMEHT aKTUBHOCTH Y3JIOB CETH XapTMaHa C pErucTpanueil MOMEHTa HX
UHBEPCHH.

Ha puc. 16. npuBenen rpaduk akTUBHOCTH Y3JIOB CETH XapTMaHa, HAOJIOJABIIMICS B
YCIOBUSIX CYTOYHOTO MOHUTOPHMHIA, I/I€ OBAJaMH BbIJECJIEHbl MOMEHTHl MHBEPCUM AKTUBHOCTHU
y3JI0B, YTO MOJTBEpXkAaeT HHGOpMaIMIO HccieqoBaTeNiel, OOHAapYKMBIIMX ATOT (PEHOMEH
OuoJIOKAIIMOHHBIM MeTo1oM. Ho, Kak BUIHO M3 rpaduka U COOTBETCTBYIOWIECH TaOIMIIbI, SBICHHE
3TO HE CTOJb 4YacToe, KaK 3TO JEKIApUpYyIOT HccienoBarenu. O4eBHIHO, MOJ0OHBIE MHEHUS
CYIIECTBYIOT B CHJYy TOrO, 4YTO CTENEHb YCHJCHHS M OCIabJeHHs aKTUBHOCTH Y3JIOB
OMOJIOKAIIMOHHBIM METOJIOM BEChbMa 3aTpyIHUTENbHA, KaK U JIH00as Jpyras KauecTBEHHas OLEHKa
Kakoro-ambo mporiecca.

Heo6xoauMo OTMETHThH, YTO BHEIIHUE (DAKTOPHI, BIMIOIIME HA AKTUBHOCTh CETH XapTMaHa U
OTIENBHBIX €€ KOMIIOHEHTOB, €I Maji0 M3y4eHbl. M3BeCTHO M3 MPaKTUYEeCKUX HAONIOJECHHMA, YTO
IIOJIAPHOCTHh MarHUTHOTO T0JIS1 U BpEMEHA I'0/la UTPAOT B TOM IIPOLIECCE HE MOCIEIHION POJIb.

JIBaxknpl 3a oguH 00OpOT 3eMisl MOMAJaeT B CUTyallMI0 CMEHbl MAarHUTHOW OOCTaHOBKU
MexIIaHeTHOro (CoIHeYHOr0) MAarHMUTHOTO 10JIs. 3eMJIsl M OCTaJIbHbIE MJIaHEThl B3aUMO/IEHCTBYIOT
¢ ppoHTOM 3neKTpoMarHuTHO! BostHbI ColiHIa o HeOoIbIuM yriiom (7°157).

NmenHo stot MmoMeHT noauepkHyT FO.I1. KpaBuenko B uHcTpykuusx k npubopy UI'A-1 u
HAYYHBIX CTaThiX, MOCBAIIEHHBIX Teme «Yrto nerekrupyer mpubop MI'A-1 m ero amamoru?
D¢ dextrl 1 runores3s» [1]. Ce30HHOCTh KayecTBa U3MEPEHUH, YyBCTBUTEIBHOCTH PUOOPOB THUIIA
UI'A-1 mHanpsMyr0 3aBUCUT OT CYMMbl IUIAQHETApHBIX M KOCMHUYECKMX BiMsHMA. U
IIPOCTPAHCTBEHHOE I0JIOKEHUE 3eMiIn 110 oTHoHIeHHI0 K CosHIly U JIyHe urpaer B 3TOM BELYyIYIO
pOJIb.

Baustnue JlyHbl Ha mapameTpsl y3710B ceTH XapTMaHa OTpakeHo B Tabmuie 4.

W3 Tabnuupl BUAHO, YTO B 3TOT MOMEHT MHOTHE BEKTOPHI y3710B ceTu «(G» NpUXOnAT B
paBHOBECHOE cocTosiHMe. Ho Touka paBHOBECHS B 3TOT MOMEHT HAaxOJUTCS B HEYCTONYMBOM
«IOPOroBoM» cocTosiHUM (MHAeKc «H» Bo3ne udpsl), 4TO BHIPAKaIoCh B MOCTOSHHOM I€pecueTe
uudpoBoro nHAKMKaropa npudopa MI'A-1 nepBoro 3Haka nmocie 3ansTou.

B mpouecce MOHMTOpHMHTra XapakTEpUCTUK Y3J0B CETH XapTMaHa YJaloch OTCIEIUTH
CUTyallMl0 M B YyclnoBusAX KoisbleBoro 3armeHuss Comnma 10 mas 2013 roma. IlpaBma, 3tO
aCTPOHOMHUYECKOE SIBJIEHHE BU3YaJIbHO HA0JI0/1a10Ch B pailoHaX ABCTpPajIvH U LEHTPAJIbHOW YacTH
Tuxoro okeana, B 1 yac 25 MMUHYT 110 MOCKOBCKOMY BPEMEHH, TO €CTb MOHUTOPHUHT ITPOUCXOJUII B
HOYHOE BpeMsl, HO U 3TOT BapHaHT HaOJI0/IEHUH Jjall UHTEepeCHbIE pe3yabTaThl. HauaBmuce B 1 yac
25 MMHYT, SIBJI€HUE TMPOJOJIKAIOCH MO 7 4acoB 25 MHUHYT (BpeMs MOCKOBCKOE). MakcumalibHas
¢aza Hactynuia B 4 yaca 11 MmuHyT 1 npoanmuiack 6 MUHYT 05 ceKyH.

Ho tak kak npakTuueckue HaOJIr0€HUS aKTUBHOCTH y3710B ceTu G paHee He MPOBOJMINCH,
pe3yNbTaThl TAKOI'O MOHUTOPUHTA MOTYT MPECTABIIATH ONPEIEIIEHHBIN HHTEpPEC.

Jns mudpoBoro aHanu3a akTUBHOCTH Y3JIOB BBEJIEH YCIOBHBIA KO3()()UIMEHT aKTUBHOCTH,
MpeCTaBIsonMi co0oil cymMMy moka3aHuil LHU(POBOro MHAMWKATOpa MpPU 3aMepe MOTOKa B y3Jie
cetu G, 10 BceM BEKTOpaM.

3aMepsl MPOU3BOAUINCH Ha (DOHE OTHOCHTENBHOTO TOKOS Y3JI0B, YTO XOpPOIIO BHUIHO Ha
MPEJCTaBICHHOMN HUXe TabJuIle Pe3yIbTaTOB 3aMEPOB.
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Tadomuma 3a. Jta Ke TadJMNa CYTOYHOT0 MOHHTOPHHIA, HO NO-APYroMy BbIeJIeHbl aKTHBHbIE (KPacHBIM) H
naccuBHbIe (KeJThIM) Y3Jbl ceTH XapTMaHa ¢ YKa3aHHeM HX HHAeKCa aKTHBHOCTH. AHAJIN3 aKTHBHOCTH Y3JI0B
npoussoamiica mnonapHo no JuHHUH Cesep — IOr. IlBeTHbIMHM cTpelkaMH 0003HaYueH MOMEHT HHBEPCHH
akTHBHOCTH y3710B Ne3 u Ne4. IIpu 3ToM y3.ibl Nel uNe2 HaXoquJauch MPAKTHYeCKH B PABHOBECHOM COCTOSIHMH,
He mepexoasieM B ¢asy HHBEPCHH.

Ne y3na CHM3y CBepxy CeBep 0]y BocTtok 3ana,u, BpeMﬂ naTta KO30-T
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Puc. 16. I'padpuk mHAEKCA AKTHBHOCTH Y3J0B ceTH XapTMaHa. AHAJIU3 BeJeTcsl HCXOAS W3 MAPHOCTH

, 1 Ne3d —

u Ne2 —

Nel

). OBaxamn BbIICJICHbI MOMEHTbI WHBCPCHM AKTHUBHOCTH Y3J10B.

IOr (ysea

pacnoJiokenns y3jioB Ha jgunun Ceep —

u Ned —

I/IHHCKC AKTUBHOCTH - YCJIOBHBI

W cyMMy NOKa3aHUi

001

i co

(G uneHT aAKTHBHOCTH y3J10B, IPEACTABISIOLIH

i K0>

HU(pPOBOro MHAMKATOPA NMPHU 3aMepe NOTOKA B y3ie cetu G, M0 BceM BEKTOpaMm.
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Tab6umuna 4. Tabnuna akTHBHOCTH Y3J10B (110 BEKTOPAM HANPABJICHHI) B YCJIOBHAX MOJYTEHEBOI0 U YaCTHYHOIO
3aTMeHus JIynsl 25 anpens 2013 roga B 20 yacoB 03 MuUHYTHI (moJIyTeHb) M 22 yaca 07 MUHYT (YacTU4YHOe) —
BpeMsl KHEBCKoOe.

Ne CHU3yY ceepxy Cesep IOr BocTtok 3anag Bpemsa pata
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Tabauna 5. AKTHBHOCTb Y3J10B H OTAEJbLHBIX BEeKTOPOB B YCJIOBHAX KOJbLeBOro 3atMeHusi ConHua Houbio 10
Mmas 2013 roaa ¢ ykazanmeM CyMMapHOro ko3¢ @uuueHTa akTHBHOCTH y3JI0B.

Ne CHU3y cBepxy Cesep lor BocTtok 3anap, Bpems pata Ko —T1
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Puc. 17. I'padux aKTHBHOCTH Y3J10B B YCJAOBHSAX KOJbLEBOro cojHeuHoro 3atmenusi 10 mas 2013 roaa
MaxkcumasibHasi ¢pa3a — B 4 yaca 11 MuHyT (BpeMsi MOCKOBCKO€). 3aMeTHO HEKOTOPOeE 3ana3AblBaHie B peaKIuu
Y3J10B HA NPOLECCHl 3aTMEeHHUSI.

JlanpHENIIMIA AOCTATOYHO MPOAOJDKUTENbHBI MOHMTOPUHI W TMOCIEAYIOLIMNA aHAIN3
COBOKYITHOCTH COJIHEUHBIX SIBJICHUH U COMPOBOXKIAIOIIMX UX OTKIMKOB B 3€MHOU Cpelie MO3BOJIUT
OOHApYKUThH 3ala3/IbIBaHNE OTKJIMKOB Ha PA3IMYHBIX €€ YPOBHSX U B PA3IMYHBIX reorpaduueckux
paiionax. [Ipu 70CTaTOYHOM HAKOTUICHWHM MacCHBa HAOJIOJCHHM, BO3MOXKHO, yJIACTCS JOCTATOYHO
peaIbHO OLIEHUTH BCE BUJIBI JHEPIreTHUUECKUX MPOSBICHUN, YYACTBYIOLIMX B MPOLECCE COJIHEYHO-
3eMHbIX cBs3ell. [locne yrounenus neraneit MexaHu3Ma MPOSIBICHUN B GYHKIIMOHUPOBAHUU Y3JIOB
ceTh XapTMaHa U3YYCHHE COJHEYHO-TUIAHETapHBIX B3aMMOJCHCTBHIA 00peTer  (hu3HKO-
CTaTUCTUYECKYIO OCHOBY, CTaHYT BO3MOXXHBIMH YBEPEHHbBIC MPEACKA3aHUSI aHOMAaJbHbBIX
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MPOSIBJICHUH B CHCTEMax dHEPreTUUecKux ceter XaprmaHa, Burrmana, [lelipo B pa3HbIX pernoHax
3€MHOT0 11apa.

Ho He MeHee WHTEpPECHHIM MOMEHTOM MOXET SBISATHCA CHUTyalMs HaO0IEeHUs
XapakTepucTuk y3imoB cetu G Ha nHeBHOW cropone 3emiu, koraa Comune, Jlyma u 3emus
OKa3bIBAlOTCS, XOTA Obl MNpUONMKEHHO, Ha OAHOM JuHMM. MccinemoBaHusi 1O 3aMepam
XapPaKTCPUCTHUK Y3JI0B G B TaKUX YCJIIOBHAX IIOKa CIIC HC MPOBOAUIIUCH, HO M TCOPCTHYCCKUC
MIPEIIOJIOKEHUSI MOTYT NPEACTABISAThH ONpeIeICHHBIN HHTEPEC.

Puc. 18. Dpdexr auppaxuun. Pucynox c caiira http://odvk.narod.ru/index/0-8 nopadoran aBropom.

ITpu pacnosoxeHnn 3emild Ha 3TOW JIMHUM No3aad JIyHBI, Kak 3TO IPEICTaBICHO Ha
pucynke 18, oHa momamaer B 30HY IU(PPAKIUOHHOTO PACCESIHHS BIEPEN SIEKTPOMArHUTHOTO
m3nydeHuss ColHLA @pU IOJHOW MOIIMHOCTH BO BCeM Juama3oHe yactoT. OOpasyercs
Y3KOOYEpPUYECHHBIH KOHYCOOOpa3HbIi TOTOK B (opMe 00NacTH CBEPXBBICOKOH KOHIEHTPAIHU
9HEPruy Najaroule Ha MOBEPXHOCTb 3€MJIM, MPUYEM MOILIHOCTH 3TOTO JIyda 3aBUCUT TOJIBKO OT
CEUEHUs MPEMSATCTBUS M JJIUHBI BOJIHBI U HE 3aBUCHUT OT MPUPOJbI PACCEUBAIOIIETO OOBEKTA, B
HaleM ciyyae - JIyHsl.

B ¢usuke nzBecTHO sIBIEHME BO3PACTAHMS KOHLEHTPALUU SHEPIHH B «IIPOCBETHOM JIy4e»,
TO €CTh YCHUJIEHHE MOILIHOCTH PACCESHHOIO BIEPEN 110 HAIIPABJICHUIO PACIIPOCTPAHEHUS U3IIy4EHUs
AJIEKTPOMAarHUTHOM BOJIHBI B pe3ynbTare JUGPAKIUOHHOTO oOTeKkaHus npensTcTBus. M mMeHHO
YYacCTKH YCHUJIEHHOTO, TI0 CPAaBHEHUIO C (DOHOBBIM, U3ITyYEHUs] M MOTYT BBI3bIBaTh Ha MOBEPXHOCTHU
U B HeApax IUIaHEeThl aKTUBHM3ALMI0 MHOTMX Teo(PHU3MYEeCKHX MpOLECcCOB, TaK MWJIM HHaue
OTPaXEHHBIX B CUCTEME DHEPIreTUYECKHUX CETEH BCEX TUIIOB U HMEpapXH4YeCKuX paHros. [Ipuuem
BpeMsl MPOTEKAHUsI O3HAUEHHBIX IPOLIECCOB OYyJET MPUMEPHO COBMAIaTh ¢ MOMEHTAMM I0X0Ja
Y4acTKOB 3€MHOM IIOBEPXHOCTHM CKBO3b 30HY TakOro «iIy4a» W, COOTBETCTBEHHO, BCE
XapaKTepUCTHUKU y3JI0B CETH XapTMaHa OyJIyT IperepreBaTb 3HaYUTeNbHbIE KOJe0aHHs BIJIOThH J10
AHOMAJIbHBIX 3HAYEHUM.

Kparkne BbIBOABI

AHanu3upys TOJIyYeHHBIH MaccHB HH(pOpMAlMM TO MapaMeTpaM (QYHKIHMOHHPOBAHUS
sHepreTudeckoil cetm Xaptmana (ceTb G), MOXHO C JOCTaTOYHOW YBEPEHHOCTHIO YTBEPKIATh
HIMYME MPSIMON MPHUBSI3KU - CTPYKTYpPHO W (YHKIHMOHAJIBHO — K TMPOSBICHUSIM 3E€MHOTO
marHetn3ma. Cerb G ¢opmupyeTcsi 3a CYeT TaKUX pealbHBIX ()EHOMEHOB KaK CHIIOBBIC JIMHUU
MarHUTHOTO MOJS 3eMJTH, KOTOPBIE SBIAIOTCSA B MPSIMOM CMBICIIE KPaeyroJbHBIMU CTOJI0aMU 3TOH
cuctembl. JIuHUM ceTu 00pa3oBaHbl BTOPUYHBIMU MArHUTHBIMHM JIMHHUSIMH, BOCIIPOM3BOSIIIUECS
CHCTEMOU B3aMMOJAEUCTBUS TMPOBOJHUKOB, B POJM KOTOPBIX BBICTYMaeT «IIy0a» M3 YacTHIL
COJIHEUHOTO BETpa M JAPYTUX MOJICH, Bpamraromiascs BOKpyr cuiioBoi nuauu MII3. Tlpaktuuecku
BECh CIIEKTP IATOT€HHOI'O BO3JCUCTBHUS Y3JI0B JHEPIreTUYECKUX CETEH aHaJOTM4yeH IaTOJIOIMH,
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http://odvk.narod.ru/index/0-8

BBI3BAHHOM HMHBIMU SJICKTPOMAaroiuTHBIMH BJIUSAHUAMU — M OTO €IIC OAWMH aprymMCeHT B IIOJIB3Y
NPUSHAHUA CUCIEMbL 3H€p2€mull€CKOIZ cemu XapmmaHa I’lpOI/l3806HblM MA2HUMHO20 Nojs 3emiu.
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GEOPHYSICAL PRECONDITIONS OF FORMATION OF HARTMANN NETWORK (G
NETWORK)

Yaroshenko Yuriy Anatoliyovych
“Center of Scientific Applied Research on Issues of Energetic-Informational Safety “Veles” LLC

E-mail: veles2014@i.ua

This paper is an attempt of understanding geophysical reasons of existence of energetic-informational network known
by the researchers as Hartmann network (G network). The results of instrumental study of this structure give reason to
assume the direct correlation of Hartmann network with the Earth’s magnetic field.
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