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Ot penakropa

Hacrosimuii  cOOpHMK NpeAcTaBiseT NepBbld roOUIeH KOH(EpeHLUH IO TOPCHOHHBIM
II0JIIM, KOTOpasi IPOBOAMTCA B MAATHIN pa3. HauaTas kak MHMIIMAaTMBa HECKOJbKUX 4esioBek B 2009
rofy, U Kak HEKOTOpbIH BBI30B, B HACTOALIEE BpEeMs 3TO IOYTH YCTOSABLIAsCA TpPagULIMAL.
CTaOWIbHBIM CTaHOBMUTCS KOJIMYECTBO JIOKJIAJ0B B COOpHUKE (MX BCErO0 HAa HECKOJBKO ILITYK
oonpie, yem B 2014 roy), Oosiee-MeHEe OJTHU U TE€ YK€ TeMBbI 3aTparuBaroTcs B nokiagax. C oqHoU
CTOPOHBI, 3TO MOXKET TOBOPHUTH O CIIOXKMBIICHcs HUIIE ais uccienopareneid. C nmpyroit — o0
OTCYTCTBHH TOT'O Pa3BUTHsL, KOTOPOE ObLIO ObI a/IeKBaTHO OJHMMAEMBIM BOIIPOCAM U M10Jy4aeMbIM
pe3yJsibTaTam.

[Touemy MBI HE BUAUM KeTaeMoro pa3Butus? [IoMuMO N3BECTHBIX MPUUNH, OTHOCSIINUXCS K
COLIMOJIOTHH HAYKH, TaHHasi 00JacTh MCCIEIOBAHUN CTAJIKUBACTCS C TPYAHOCTIMHU (HUIOCO(CKOTO
U METOJI0JIOTUYECKOT0 XapakTepa. OTH BONPOCHl YK€ MHOTO pa3 MOAHMMAINUCh B JIOKJIAjax
KOH(epeHIMH, HO MHE Obl XOTEJIOCh BO BCTYIJICHUU K JAHHOMY COOPHUKY 3a0CTPUTh HEKOTOPbIE
IIPOTUBOPEUUS], XapaKTepHbIE Ul BCEr0 HalpaBJIeHUs TOPCUOHHBIX HccienoBaHuil. [Ipexae Bcero
— 9T0 OOJBLION pa3pblB MEXAY TEOPUEH M IKCIEPUMEHTOM. B 1aHHOM cOOpHHKE BUAHO, YTO
HKCIIEpUMEHTaIbHbIE paO0ThI COCTABISAIOT OOJIBIIMHCTBO, a TEOPETUUYECKHUE PAOOTHI KaKk Obl MapsT B
OTphIBE OT HUX. TOT ClI0M Hay4YHBIX padOT, KOTOPBIN NMPU3BAH 3aOIHUTH 3TOT MPOMEXKYTOK MEXKIY
a0CTpakLUsAMU TEOPETUUECKONW (U3UKU, U KOHKPETHBIMH SKCIIEPUMEHTAIBHBIMU (pakTamH, eié He
chopMupoBaH. DTO MOXHO TpPAaKTOBaTh KaK Ha4YaJbHBIA OTam Il BCErO HAIPABICHHS:
KPUTHYECKHM MyJl 3KCIEPUMEHTAIbHBIX J@HHBIX elI€ He HAKOIUIEH, IPUTOM 4YTO B OTAEIbHBIX
00JIaCTSIX ATH SBJICHUS yXKE IPUMEHSIOTCS Ha MIPAKTHKE.

Bropoe npotuBopeune 0THOCUTCS K TOMY, YTO JaHHOE HAIpaBJICHUE U €ro Pe3yibTaThl JUis
IIOJIHOLIEHHOT'O Pa3BUTHUS JIOJKHBI IIMPOKO 00CYkKAAThCA B paMKaxX akaJeMHYeCKON HayKH, OJTHAKO
3TOr0 HE MPOUCXOAUT 110 TOM MPUUMHE, YTO 3TO HAIPABJIEHUE U €T0 PE3YJIbTaThl BBIXOIAUT 32 PAMKHU
rocrnojicTByronie napagurmsl. CMeHa napagurMbl, CTOJIb JKEIaHHas JJI1 MHOTHX HMCCIIe10BaTeNeH,
TOJIBKO 3pEET, U 3Ta HOBasl MapajurmMa OyJaeT BXOAUTh B HayKy, CKOpee BCEro, ropasio MeAJICHHEE,
YeM 3TO MPOUCXOJINIIO B IEPUOJ HAYUHBIX peBoitonuii Hayana 20 Beka. KoHeuHo, KaKIblil 10KIa]
Ha [JaHHOM KOH(epeHIMH JbET BOAY HA MEJbHMUIY HOBOM MapagurMbl, HO MbI Jaxe
NpUOIU3UTENIBHO HE MOXKEM CKas3aTbh, CKOJIBKO TaKHUX «Kalejidb» HYKHO, 4YTOOBl KOJEcOo
€CTECTBO3HAHUS CHOBA IIOBEPHYJIOCH, OTKPHIBAs HOBBIE TOPU3OHTHI, BUAHBIE HE TOJBKO Y3KOMY
KpyTy HccieoBaTeNnel, HO Takke MHOTUM M MHOTHM JIFOJISIM.

Haxoner, emé oJ1HO MpOTUBOpEUNE YIUPAETCS B 0COOCHHOCTh TOPCUOHHBIX MCCIIEI0BAHUH,
€ClIi TOJ HUMH IIOHMMaTh HMEHHO NPUOOpPHBIE SKCIEPUMEHTHI: OHU OBbUIM H3HAYAIBHO
nokanu3oBaHbl B CCCP, u ¢ OousiblION HEOXOTOM pacmpocTpaHsuIMCh 3a ero npenensl. Hayka,
MEXy TeM, HE MOXET Pa3BUBAThCA B MpefesiaX KaKUX-TO reorpauuyecKuX U sI3bIKOBBIX T'PaHMII,
OHa MHTEpHALMOHANbHA, U €€ CyTh 3aKJIIOYaeTCs, NMPEKIE BCEro, B OECKOPBICTHOM CIIy>KEHHH
uctune. Ecnu kakas-To ujaest BepHa, TO s He€ He OyAeT MOMEeXOou U SI3bIKOBOM Oaphep, 0COOEHHO
IIPU COBPEMEHHOM YPOBHE Pa3BUTHUS MH()OPMAIIMOHHBIX TEXHOJOTHH. MBI BUJUM, YTO TOHEMHOTY
K pe3ynbTaraM, KOTOpbl€ CHayajla ObUIM 3aCEKpPEYeHbl, 3aTeM YaCTHYHO DPACCEKPEUYEHbI, 3aTEM
0OBsIBIIEHBI JDKEHAYYHBIMH, IPOSIBIISIETCS. HHTEPEC CO CTOPOHBI MHOTUX HCCIIe0BaTeNeil BO MHOTHX
cTpaHax. [laHHBIN COOPHUK COAEPKHUT HE TaK MHOTO MHOCTPAaHHBIX JOKJAJ0B, HO Oy/leM CUHUTATh,
YTO pPACHpPOCTPAHEHHWE HOBBIX HHTEPECHBIX, YIWBUTENBHBIX, «CTPAHHBIX» pPE3YyIbTAaTOB, Kak
MOATBEPK/IEHNE MEPCHEKTUBHOCTH Pa3BUTUSI TOPCHOHHBIX HCCIEAOBAHUM W TEXHOJOTUM, TOJBKO
HAuYMHaeTCs.

B.A. XXuranos
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ONJIOCOPUSA. METOJOJIOI'A

BYAVIIAA HOBAS ®YHIAMEHTAJIBHAS OU3NYECKAA TEOPUAL.
4TO AOJDKHO BbITH OBBACHEHO U YET'O HE CTOUT OXUIAATD

J.H. Kynukos

dmitriy_koulikov@mail.ru

B cratee paccmarpmBaeTcsi aKTYalbHOCTh pa3pabOTKH HOBOH (YHIAMEHTAIHHON (QU3HUECKOW TEOpHH, KOTOpas
JOJDKHA OOBSICHUTH NPHPOAY 3G PEKTOB, 00yCIaBIMBAEMbIX HAJIMIHEM CKPBITOH CTPYKTYpHI (PU3UUECKOTO BaKyyma, U
psan apyrux 3¢QQeKkToB, HAOIIONACMBIX B Pa3MYHBIX HMCCIIENOBAHUAX CHEHU(PHUUECKON TPYNIBI MapaJoKCalbHBIX
¢usnyeckux sBieHuil. IlokazaHo, uyTo nNOmOOHas (u3MUecKas KOHLEIHIMS HMEET OTPOMHBIA OOBSICHUTEIHHO-
Npe/CcKa3aTeIbHbId MMOTEHIMAl B BUJAE MHOXECTBa CIIeACTBUH. PaccMoTpeH mpuMmep peanu3aluu M0J00HOM
¢busnueckoit KoHIeNnMH (Ha OCHOBE MOMETH '"PAcClIOEHHBIX (HU3UUSCKUX MPOCTPAHCTB") POCCHUCKHM (HH3UKOM
N.JI.TepnoBunbiM. [lokazaHa HEBO3MOXXHOCTh OOBSICHEHHS Ha OCHOBE 3TOH 0XHAaeMON HOBOH (yHIaMEHTaJIbHOU
¢dusnyecKoi Teopun crenuGpuIecKoi TpyIIbl NapaJoKCATBHBIX PU3MYECKUX U OMOPU3NIECKUX SIBICHUH.

Tak wuauM wuHadye, B HayyHOM COOOIIECTBE BCEra HUMEETCS SIBIEHHE HEKOTOPOro
HE/IOBOJILCTBA TEKYIIUM COCTOSIHHEM JIeJl B Pa3IMYHBIX TEOPETHYECKUX OOBSICHEHHSX IMPHPOJIBI
MHUpPa, COMHEHMM M OXHJaHHS BO3HMKHOBEHHsS YEro-inbo HOBOIO, CHOCOOHOrO YIIy4LIMTh
CUTYaLUIO, MOMBITKH [TOMCKA U CO3JIaHUs 3TOro HOBOro. B cymiHocTH, 3TO TO, UTO MpeAO0TBpalliaeT
IpeBpallleHhe HayKu B PpEIMIHI0 CO Clenoi Bepod B Habop jgorM. B coBpemeHHOMH
byHgameHTanpHOM (U3MKe TOJA00HOE "KMIEHHWE MBICIU" SBISETCS HOPMAJIbHBIM JKU3HECHHBIM
COCTOSIHUEM, HO OHO HECKOJIbKO OTPaHMYEHO OOLIENPUHATHIMHM "HpaBHJIaMHM XOpOLIero ToHa" B
BUJIE TOMCKA MOJTBEP)KJIEHUS CBOMM HJESIM B Pa3IMYHBIX SKCIIEPUMEHTAIBHBIX IMPOBEPKAX M
JaHHBIX. B yacTHOCTH, MMEHHO M3-3a 3TOT0 PacXOAYIOTCS OTPOMHBIE CPEICTBA HA DKCIIEPUMEHTHI
Ha ycTaHOBKax Tuma "boisbloro ajapoHHoro kosutaiaepa". YToObl apryMEeHTHPOBAaHO TOBOPUTH O
HEOOXOAUMOCTH TITyOOKMX M3MEHEHMH B (YHJaMEHTAJIbHBIX TEOPETUYECKUX IPEICTaBICHUSIX O
MpUPOJIE MHpa, HEOOXOIUMO HArJSAHO BBIBUTH, YTO HMEIOIIMECS MPECTaBIE€HUsS B YEM-IHOO
CYIIECTBEHHO HeBepHbl. Ho B Hacrosiee BpeMs HUKAaKHUX IOJ0OHBIX MPOOJEM HE BBISBIICHO.
[IpoGnembl TeopeTudyeckoro OOBSICHEHHUS, KOHEYHO € €CTh, HO OHM BBIMJISAST JIOKAJbHBIMU,
¢parmeHTapHbIMU. DUIUKU-TEOPETUKU HUCXOJs W3 CBOETr0 OIbITAa, 3HAHUM M NpeACTaBICHUH
MIPOBOJSAT 3KCIEPUMEHTBI, KOTOPBIE, B IIEJIOM, IOKa3bIBAIOT, YTO UX OIBIT, 3HAHUS U MPECTABIICH UsI
Ha BIIOJIHE XOPOILIEM YPOBHE.

[TpumepHO Takas e cuTyalus B Hayke Oblia B KoHIe XIX cTosierus, Korja cUuTaioch
OOIIENPUHATBIM, YTO KOMIUIEKC TEOPETHUECKMX O0BSICHEHUH BCeX (PM3NYECKUX CBOMCTB U SIBICHUM
yKe c(OpMHUPOBaH, a HEKOTOPbIE UMEIOUINECS] MPOOJIEMbl TEOPETUUECKUX OOBICHEHUHN SBIISIOTCS
JIOKAJIbHBIMU U (pparMeHTapHBIMH, HE CIIOCOOHBIMM 3TO M3MeHHTh. Ho B Hawanme XX Beka Makc
[1naHk nombITalICs HECTAHAAPTHBIM 00Pa30M PEUINTh OJHY U3 HanboJiee CYIIECTBEHHbIX MOJOOHBIX
"IOKaNbHBIX TNpoOsieM" TeopeTnueckod ¢usuku. M, B pesynbTaTe, 4elOBEYECTBO IOIYYUIIO,
(hakTUYECKH, COBEPILEHHO JIPYTyi0 Ppu3uKy, XoTs "crapas ¢pusnuka" coxpaHusia B Hel CBOE MecTo.

B mHacrosimee Bpemsi B COBPEMEHHOW TeopeTHuUecKoi ¢u3uke chopMupoBanack MOYTH
ITOJIHOCTBIO AHAJIOTMYHAsA CUTyalus. Pa3HMIa 3aKiIr04yaeTcs JIMIIb B TOM, O4epefHas 'JTOKaJbHas
npobnema" (GU3MKKM TOKa HE TMposBMiIa ceds HarysagHBIM 00pa3oM B TIUa3ax '"Hay4HOTO
OosbIIKMHCTBA" .

YeunusiMu MHOXKECTBA MHMILIMATUBHBIX W TAJAHTIIMBBIX MCCIENOBATENIEd HE TOJBKO B
o0iacTu (pU3MKHU, HO U B MHOXKECTBE JIPYIrMX HAy4HbIX oOsacTeil, ObU1o COPMUPOBAHO TOHUMAHUE
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HaJU4Msl HEKOTOPOWM BHEITHE PACIUIBIBUATON 00JIACTH SBJICHUHN C YPE3BBIUAMHO Pa3HOOOPA3HOM, HO
UMEIOIIYIO  OMpeAeiEHHYI0  OOIIHOCTh  NPUPOAOH, HUMEIOIIMX  SBHOE  HECOOTBETCTBHE
CYLIECTBYIOIIUM TEOPETHUUECKUM MPEACTaBICHUAM O (u3nueckoM mupe. VX MOXKHO YCIOBHO
OXapaKTepHU30BaTh KaK sIBIICHUS MOKa Hen3BeCTHOM ("HEKIaccuueckoi'") pu3nueckoi mpuposl Wiu
Kak "sBJICHHs HOBOW (yHIaMeHTanbHON (u3uku". [lo cTedeHuo oOCTOSATENBCTB, HAHMOOIBIIYIO
M3BECTHOCTH (110 KpaitHei mepe, B Poccun) momyuunina 4acTh UCCIEAOBAHUN ITOWM 0OJIACTH SIBICHHUIA,
MOJIyYMBIIAs HAMMEHOBaHHUE "TOPCUOHUKA'", TIOCKOJIbKY 3HAUUTEIbHAs YacTh 3TUX SIBJICHHUM ObLIa
MHTEPIPETUPOBAHA UX HUCCIIEI0BATENIMU KaK TMIIOTETUUYECKHUE "TOPCHOHHBIE SIBIEHUA" ¢ HabopoM
cnenuduueckux obmmx cBoMcTB. Ha camMoM jerne, naneko He BCe MCCIENOBaHMs "SBJICHUH HOBOU
dbyHrameHTaNbHOM (U3UKH" UMEIOT MOJA00HYI0 "OWMpPKY'", 4acTh MX UMEET JIpyrue HauMEHOBAHUS
THMOTETUYECKUX IEHCTBYIOINX (DU3UYECKHX areHTOB MJIM MEXaHU3MOB, a JIpyras 3HAuMTENIbHAs
yacTb BOBCE HE HUMEET Kakoil Ju00 HHTeprnpeTanuu uxX (U3MUecKod CyTH 3a HCKIIOYECHUEM
KOHCTaTallid, 4YTO OSTO HE COOTBETCTBYET MMEIONIMMCSA (U3HMUECKUM MPEICTABICHUSM.
CocraBiieHne mnepeyHss MHOXKECTBA JAHHBIX HCCIeNOBaHUM Obulo Obl OO0MBIION paboToil s
MOCTETYIONIUX JTI0OUTENeH HayYHOH UCTOPUH.

B nenom, peub 0 HAKOIUIGHUH B COBPEMEHHOW (pU3MKE HE PACIUIBIBYATOrO HEIOBOJILCTBA
COCTOSIHMEM J1€]1 B 1IEJIOM (YTO MOKHO CUMTATh "HOPMOM >KM3HU"), @ BIIOJIHE KOHKPETU3UPOBAHHOTO
HEJOBOJIBCTBA H3-32 OTCYTCTBHUSI JOCTOBEPHOTO OOBSICHEHHS TPYNMbl (U3MUECKUX SIBICHUU C
orpenieIéHHON OOIIHOCTHI0O MMEHHO Ha (DyHJaMEHTAIBHOM (pr3nueckoM ypoBHE. B pamkax maHHOI
CTaTbl HET BO3MOXKHOCTH M CMBICIIa 3apbIBaThCsl B JETAIM3ALMIO PE3YIbTaTOB HCCIIEIOBAHUI
JaHHOU crnienu@uueckoil rpynms! "aBieHUN HOBOM (pyHaaMeHTanbHOU Qu3uku". bojee mpakTH4HO
MOTIBITATHCS BBIICIUTh HEKOTOPYIO "ICCEHIMIO CYTH" TOTO YTO MMEHHO JOJKHAa OOBSCHUTH 1Ta
"HoBas (QyHmameHntanbHas Quinka"'. KoHedyHo, 3TO upe3BBIYAHO TpyaHAas 3ajada, KoTopas
Hen30eXKHO MMeeT BJIHMSHHE Cyry0O0 aBTOPCKOW TOUKHM 3pEHHS, UCXOJs M3 €ro OIbITa, 3HAHWIA,
WH(POPMHUPOBAHHOCTH U CYOBEKTHBHBIX (DU3NYECKUX NpEACTaBICHUHA. Tem He MeHee, aBTOp
HAJeeTCs, YTO eMY yJacTCsl OOECIIeUnTh B ’TOM ONPeAeIEHHBIN MMOJIE3HBIN pe3ybTar.

1) Dpppexmui, obycrasnueaemvie Haruyuem CKpbimot CMmpyKmypuvl uuiecko2o axyyma.

[Tpu mpouTeHUM 3TOH Ppa3bl MPAKTHUSCKH BCE UCCIICIOBATENHN (OTHIOIb HE TOIBKO (PU3UKH)
Cpa3y BCIIOMMHAIOT O JIOCTONMAMSATHBIX "Teopusx a¢upa’, KOToOpble HEMPEPHIBHO pa3padaThIBAIUCh
B MHO’KECTBE pa3JIMYHBIX BapHaHTOB C TeX IOp, Kak B Hayajme XX Beka OOJIbIIMHCTBO (PU3HUKOB
OTKa3aJoCch OT Haeu cymiecTBoBanus "dusnueckoro adupa" [1-2] B meiicTBUTENHOCTH, KaK HU
CTpaHHO, "CKpbITasi CTPYKTypa (PU3MUECKOro BakyyMa' MOXKET MpPeACTaBIsATh COOOW HEUYTO COBCEM
apyroe, 4yem "duznueckuit 2¢up". Tpagunmonnoe noustue "guzndeckoro apupa’ Tak WM WHAYE,
BCEr/la MO/Ipa3yMEBAET €ro MaTepualbHOCTh, MPOSIBICHHOCTh B (PU3MUECKOM MHUPE B BHJIE€ KaKOM-
0o (IycTh AaXke caMoOM SK30THYECKOH mo cBoiicTBaM) cyOctanuuu. Ho B koHume XX-ro Beka
MOSIBUJIMCH HOBBIE UPE3BbIUAHO CIIOKHBIE U MEPCIEKTUBHBIE PU3NKO-MAaTEMATUYECKNE KOHIEIINH
MHOTOMEpHOM ¢u3udeckoil cpeabl ("paccno€HHbIX (u3nueckux mnpoctpaHcTB"). PaccioénHoe
MPOCTPAHCTBO — IMOHATHE, MIUPOKO HCIOJIB3YEMOE B COBPEMEHHOM BBICIICH mMaTeMaTtuke. B HEM
CHUCTEMA JIOTIOJHUTEJIBHBIX OJHO K JpPYroMy TOJIPOCTPAHCTB PAacCMAaTPUBAETCS  Kak
MaTeMaTHyeckass KOHCTPYKLHMS, B KOTOPOW MPOCTPAaHCTBO, OXBATHIBAIOLEE BCE €€ DIIEMEHTHI,
Ha3bIBAETCSI OOBEMITIOIIUM MPOCTPAHCTBOM, a BIIOXKEHHBIE B HEro MOANPOCTPAHCTBA AEIATCS Ha
"6a3y paccioenus" u kKakue-muO0 apyrue "dusnueckue ciou". ECTh ocHOBaHWA moJjaraTh, 4TO
nojo0Has (pu3MKo-MaTeMaTHyeckas MOJIEb UMEET peasIbHbIM, KOHKPETHbIN (PU3MYECKHI CMBICII.
[Ipu »orTom, HaOmogaeMoe HaMU Kak OKpyxaromuid wmup "mabopatopHoe" ¢uzndecKoe
MOJIIPOCTPAHCTBO MOXKET OBITh MPUHATO B KauecTBe "0a3bl paccioeHus", BHE KOTOPOIl HaXxoAsTCs
cnenuduueckre (uU3MUecKue MNOJIMPOCTPAHCTBA, B KOTOPBIX MPOSBIAETCS CKpbITas CTPYKTypa
JJMIEMEHTApHbIX YacTHL] M  OCYLIECTBIISIIOTCSI pA3IM4HbIE CKpBITBIE (IIO OTHOLIEHUIO K
"nmabopaTopHomy" (u3nyeckoMy TPOCTpPaHCTBY) (Qusnueckne B3auMojeicTBus. OCHOBHBIC
KBAaHTOBBIE ITapaMeTpbl, HaOJI0JaeMble B HallleM "1abopaTopHOM" OAIPOCTpaHCTBE (Macca, 3apsil,
CIIMH, MarHUTHBIH MOMEHT M T.[.) (OPMHUPYIOTCSI B IPYIHX CIOSAX "paccio€HHOro (pu3n4ecKoro
IIpocTpaHcTBa'.



Takum  oOpazoMm, d3¢dekTsl, o00yclaBIuBaeMble HAIMYAEM CKPBITOH  CTPYKTYPHI
($U3MIECKOTO BaKyyMa, MOTYT ObITh OOBSICHEHBI HE CYIIIECTBOBAaHHEM TPAJAUIIMOHHO TTIOHUMAEMOTO
"pusnueckoro s¢dgupa", a CylmeCTBOBAaHHEM pEaTbHOTO PAaCCIOCHUS HEKOTO O0BEMITIOIIETO
(U3NIECKOTO MPOCTPAHCTBA, MPU KOTOPOM CKPBITBIE OT HAC MPOLECCHl B JIPYTruX (hu3myecKux
closix 00yCIaBIMBAIOT BHEIIHE MapajokcaibHble 3((EKThl B JOCTYITHOM JUISl HAIIUX MPUOOPHBIX
M3MEpEeHUH 1 (PU3NYECKHUX OUIYIIEHUH (PU3HUECKOM IPOCTPAHCTBE.

Heob6xomumMo OTMETUTH, 4TO YyKe, mpuMmepHo, K 1990 romy poccuiickuM (GU3HKOM
N.JL.T epnoBunbM ObuTa chopmupoBaHa noqo0Hast Gpusnveckasi KOHICTIINS, KOTOpasi UMEeT BeChMa
BBICOKYIO CTEMEeHb MNPOpPaObOTKHU JeTalu3allii, B3aUMOCBS3€H MHOMXECTBA BO3HMKAIOIIMX
¢busnueckux acmektos [3-7].

Taxke HEOOXOOUMO OTMETUTh, 4TO "d(h(eKThl, 00ycCIaBIMBacMble HAIWYHEM CKPBITOM
CTPYKTYphl (PM3HUECKOro Bakyyma', BKIIOYAIOT B ceOsi MouTH BCE 4Ype3BbIYAHOE BHEIIHEE
pa3zHooOpas3ue TOro, YT0 MOKHO OTHECTH K "SIBJIEHUSIM HOBOW (hyHIaMEHTAIbHOU (hU3HKH".

2) Q@usuueckue 3aKOHOMEPHOCMU CMPOEHUs U CBOUCME IIeMEHMAPHbIX Yacmuy,
83AUMOCE53U PYHOAMEHMANbHBIX PUUYECKUX KOHCTAHM.

JlaHHasi MOCTaHOBKA BOIPOCA BBINJISIIAT TPAHIMO3HOM, HO OHAa OOBEKTHBHO 3aKOHOMEpHA.
CoBpemeHHbIe (PU3UKHU MPHUBBIKIA HE BJIABAaThCSA B PACCYKIEHUS MOJOOHOTO YPOBHS CIOXHOCTHU
MCXOJISl U3 OTCYTCTBHUS BO3MOXKHOCTH KaK-THOO MOJCTYIUTHCS K Tipodiieme. Ho mo cripaBenmuBomy
paccyXJIeHHI0, TaKhe 3aKOHOMEPHOCTH JIOJDKHBI CyIIeCcTBOBaTh. llpupoga ocHoBaHa Ha
MOCIIEACTBHUAX (PU3UUCCKUX CIy4aifHOCTEH, HO B HEH TaKKe MMEETCs JIOTUKA M TAPMOHUS CIIOKHBIX
(bu3MUYeCKUX 3aKOHOMEPHOCTEH, M3-3a KOTOPBIX, B LI€JIOM, "BCE MMEHHO Tak, a He MO Apyromy".
Ectp BecpMa OosbIasi BEpOSTHOCTh, YTO B mMpolecce (POpMUPOBAHUS TEOPUHU, OOBICHSIOIICH
"3¢)eKThl  CKPBITOM  CTPYKTYpbl (U3UYECKOTO BakyyMa', yAacTCi BBUICHUTH U 3TH
3aKoHOMepHOCTH. Hampumep, 3T0 mosyuymsno cBOE BecbMa IMpPOpadOTaHHOE, JETalIN3HPOBAHHOE
o0BsicHeHHe B ynoMsanyToi pusnueckoit Teopun U.JI.I'epnoBuna.

3) @usuueckas npupooa 31eKMPU4ecKko20 U MASHUMHO20 Nojell, a makdyice s6leHUs
epasumayuu.

Takass mocTtaHOBKa MPOOIEMATHKHA MOXET MHOTHX CMYTHTB, MOCKOJBKY YIIOMHUHAIOTCS
Ka3ajJoch OBl COBEPIICHHO JaBHO W XOPOIIO HW3YYCHHBIE HAyKOW sBJICHHUS. TeM HE MEHee,
Omaromonyune ¢ HuX OOBSICHEHHEM Ha (yHIAMEHTATbHOM (U3MYECKOM YpPOBHE MPHPOJIBI
MOJTHOCTBIO HJLTIO30pHO. B 4acTHOCTH, MHOTHE CHEIUATMCTHl B OOJACTH SJIEKTPOAMHAMUKHU
apryMEHTUPOBAHO MOAHUMAIOT BONPOC SBISAIOTCS JIM JJIEKTPUUECKOE W MAarHUTHOE TOoJie
CaMOCTOSATEIbHBIMUA (PU3UUYECKUMHU CYIIHOCTSMH WJIHM K€ OJIHa M3 HUX WMEET IMEePBONPUYHMHHBIN
xapaktep. BcTpewaroTcs BbICKa3bIBaHHS, UTO "I HENPOTHBOPEYUBOTO OTpakeHUs (pusmdeckoi
CYIIHOCTH 3aKOHAMU AJIEKTPOJMHAMUKH HEOOXOJAMMO TMOJTHOCTHIO OTKA3aThCsl OT JIFOOBIX MOHATUM
"MarHuTHOro moJiA" KaKk HEKOM CaMOCTOSATEIbHOM CyHIHOCTH'. DTO, KOHEUYHO, [aJeKo He
€IMHCTBEHHBI W3 MMEIOUIUXCS CIHOPHBIX BOMPOCOB JJIEKTPOJWHAMUKH, HO OH 3aTparuBaer
dbyHIaMeHTalbHYI0 CyTh mpuponsl. Hampumep, B Teopuum W.JL.I'epnoBuna mnpeamonaraercs
CYIIIECTBOBAHUE B OJIHOM M3 CJIOEB PACCIOEHHOTO (PU3UUYECKOTO MPOCTPAHCTBA CHEIU(DUUECKUX
HMCTOYHUKOB MarHUTHOTO MOJS — J[MpakoBCKMX MarHUTHBIX MoHomonel. Crneunduka TUHAMUKA
9TUX MarHUTHBIX MOHOIIOJIEM PA3TMYHBIM O00pa3oM OTpakaeTcs Ha (PU3MUECKUX TMpoleccax B
JIPYTUX CIOAX PACCIOEHHOTO (PU3UYECKOTO MPOCTPAHCTBA, B KOHEUHOM CcuéTe, mopoxaas dhdexTs
B HaOmr01aeMoM Hamu "maboparopHoM" mipoctpancTBe. Ho B HacTosiiiee Bpemsi HET OCHOBaHUH IS
YBEPEHHOCTH, YTO MArHUTHOE MO0J€e, ACHUCTBUTENBHO, UMEET MEPBONPUUMHHBIA XapakTep. Teopus
N.J1.T'epnoBunHa emé He ObuTa B JOCTATOYHOW CTEMEHU MPOAHAIM3UPOBAHA CIEIUATUCTAMHU TIO
TEOpPEeTUYEeCKOl (u3MKe, W BIIOJIHE MOXKET ObITh chOopMHpOBaHa Kakas-mubo apyras, Oonee
COBEPIIICHHAS] TEOPETUIECKAsT KOHIICTIIIHS.

TouHO Tak ke COBEPIICHHO HEOYEBHJIHA WMCTUHHAs (yHIaMEHTalbHas MPHUPOJAA SBICHUS
rpasuTaruu. @opmMupoBanne BepuGUIIMPOBAHHON (PYHIAMEHTAIBLHON TEOPETHUYECKOW KOHIICTIIINN
oOBsicHsIOMIEN "YPPEKTHI CKPBITON CTPYKTYpHI (PU3MUECKOro BakyyMma' MPaKTUYECKH HEU30€KHO
3aCTaBUT MEPECMOTPETH BCE CYIIECTBYIOIIUE HICH 0 STOMY TTOBOJY.
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4) @uszuueckas npupooa 3¢hghexmos 2n00anbHBIX KOCMOPDUIULECKUX GIUAHUL HA PA3TUYHbLE
@uszuueckue npoyecchwi.

OOBbsicHEHHE TPHUPOABI 3TOT0 (EHOMEHA TaKKe SIBISETCS NPUHIUIUAIBHO BaXXHBIM U
3arparuBaeT (QpyHAaMeHT ¢u3NyYecKuX mpencTtaBieHuid. OcHOBa HCCeOBaHUI ATHX (PEHOMEHOB
obuta chopmupoBana poccuiickum ouopuszukom C.D.I1THonem [8-12]. On oOpaTtusin BHUMaHUE Ha
Hajgu4ue '"MaKpOCKONMMYECKUX (UIYKTyanui", KOTOpbIE MNPEACTaBISIOT COO0OM CHHXPOHHBIC B
pasHbIX Treorpauueckux NYHKTaX, HO IO OJWHAKOBOMY MECTHOMY BpEMEHHU, BO3PACTAHUS
BEPOATHOCTH peai3allid OJWHAKOBOM JI€TAIbHOM CTPYKTYpBl paclpeneseHuil pe3ylbTaToB
M3MEpEeHUil MpoLEeccoB pa3HOW Mpupoasl. To ecTh, OHM MPEACTABIAIOT CO0OM OOJIBIIYIO CTENEHb
nono0usi (popMbl THCTOrpaMM, MOCTPOCHHBIX IO pe3yiabTaTaM IOCIEAOBATEIbHBIX W3MEPEHHN
MapaMeTpoB MPOLECCOB pPAa3HOW MPUPOABLl (OT XUMHUYECKUX (OMOXMMHUYECKHUX) pEaKIHil a0
paanoakTUBHOTO pacmana). [Ipu 3ToM HaOmromaercss 4E€TKas IUKIMYHOCTH 3TOro 3ddekra ¢
MepruoaMH paBHbIMH 24 yacaMm (TIpUOJU3UTENBHO), 27 cyTkaMm U roay. Kak ObLI0 BBISICHEHO HpPH
JUTUTEIHHBIX IKCIIEPUMEHTAIBHBIX HAOIONCHUAX, opMa THCTOrpaMM HM3MEPEHUN OMpeeIsIeTcs
9KCIO3UIIMEN TaHHOTO Y4YacTKa 36MHOW MOBEPXHOCTU OTHOCUTENHHO c(hephl HEMOJIBMKHBIX 3BE3],
T.€. IpUBsA3aHa He K "conHeuHbIM" (244), a k "3BE€31HBIM" (23 yacoB 56 MUHYT) CyTKaMm.

B Hacrosimee Bpems pesynbrarhl, nonydeHHble C.O.lllHonem, yxke MNOATBEP>KICHBI
MHOTHMH JIPYTUMH HCCIIeIOBaHUSAMHU. Hampumep, B3alMOCBS3b IMapaMETPOB PaJIHOAKTHBHOTO
pacnana ¢ kocMopu3nuecKUMHU (hakTopamMu IIUKIMYECKOro XapakTepa Takke Obuia oOHapyKeHa
uccnepoparenssmu  CIHIA  (Snpepubiit nentp VYuuBepcutera mrata Oxaito B KomamOyce u
bpykxaBeHnckass HauuoHanbHas sabopatopusi (Brookhaven National Laboratory)) u I'epmanuun
(Physikalisch-Technische Bundesanstalt).

5) @usuueckas npupooa "y¢ppexma ceomempuueckux popm”.

Jannsiit 5pdexT mposBiseTcs BO MHOTUX "SBJICHHUSIX HOBOM (pyHIaMeHTanbHOU (pu3uku",
HO HanboJjee CYIIECTBEHHOE 3HaYeHUE (MPUYEM MPAKTUYECKOE) MMEET B O0OJACTU HMCCIIECIOBAHUS
"topcuonHbIX" sBieHuit [13-14]. On 3akmoyaeTcss B 3aBUCHMOCTH HEKHX (DyHIaMEHTaIbHBIX
CBOWCTB (pU3MUECKON Cpelbl OT TeOMETPUYECKON (POPMBI PACIIOIIOKEHHBIX B HEW MaTepHalbHBIX
00bekTOB. Omnpenenénnble reoMerpudeckie GopMbel 00BEKTOB CO3/1al0T HEOJAHOPOIHOCTH CBOMCTB
¢u3nueckoil cpenbl BOKPYT M BHYTPU HHX CO CHEUMPUUHBIMM Ui 3THUX (QOpM 30HaAMU
KOHIIGHTpAaLlMU JIeHCTBYIOIUX (DAaKTOpPOB IOKa HEU3BECTHOM (u3nueckol mnpupoasl. ITo,
Hampumep, Ja€T BO3MOXKHOCTb CO37aBaThb C IIOMOUIbI0 MOJOOHBIX JKCHEPUMEHTAIbHO U
UHTYUTHBHO HalJE€HHBIX A(Q(EKTOB pa3IUYHOE HSKCIEPUMEHTAIbHOE O00O0pyAOBaHHE IS
WccleoBaHusl "TOPCHOHHBIX" SBJICHHM, KOTOpoe paboraeTr HaMHOro 3(ddextuBHee u Oosee
yIPaBISEMO.

[TepBuuno "> ekt reomerpuueckux Gpopm" O6bU1 OOHAPYKEH U MPAKTUYECKH HCIOJIb30BaH
Ype3BbIUAiHO JaBHO, B JpPEBHEHIIME SMOXM pa3BUTHS 4eJIOBeYecTBAa. IJTO OBUIO cIeNnaHo ¢
MTOMOIIIBIO TE€X WJIM UHBIX (POPM "IKCTpaCEHCOPHOTO'" BOCHPHUATHS U UCTIOIB30BAJIOCH VIS CO3/IaHUS
CTPOEHUH M NOMEIIEHUI ¢ HEOOXOIUMBIMU OJIArONPUATHBIMU "OHO’HEPreTHUYECKUMH" CBOMCTBaMU
st moAei. B XX-M Beke 3To mosyuuso 0oJiee COBEPIIEHHOE M CIIOKHOE pa3BUTHE CHayalla B
HKCIepUMeHTax B 00iacTu "O6uosiokanuu”, a 3aTeM "TOPCHOHUKH".

Takxe HE0OXOJUMO OTMETHTh, UTO BechbMa Oim3ko K "3 dexram reomerpudeckux gpopm"
COOTHOCHUTCS HaOmomaBmmiics B skcnepumeHtax A.JO.CmupHOBa 3(ddekr uepenoBaHuUs
MPOCTPAHCTBEHHBIX MAKCUMYMOB CIieIU(pUIeCKUX MposiBiicHUH "TopcroHHbBIX" 3¢ dekron [15-17].
Bo3MokHO, 3TH 3 eKThI nonyyaT odiiee 00bsICHEHUE.

ABTOp paccMOTped JIMIIb HECKOIbKO C(HOPMHUPOBAHHBIX K HACTOAILIEMY BpEMEHHU
MPUHIMIIUAIBHO BaXKHBIX BOMPOCOB (hU3MUECKON MPUPOJIbI, 00BICHEHNE KOTOPBIX CTOUT 0KHMJIATh
oT "HOBOW (pyHnameHTaIbHOM ¢u3mueckoil Teopun". [IpuuéM HU ONMH U3 HUX, 32 UCKIIOYEHUEM
MOCJIETHET0, BHEIIHE HE CBS3aH C TEeMaTUKOM ucciaenoBanuil "topcuonuku". Ha camom nene,
HEOO0XOAMMO TIOHMMaTh, YTO B (PU3MKE CYIIECTBYIOT OIpe/eléHHble (QyHIaMeHTaIbHbIE
KOHIIETIIINY, TEOPUH, KOTOPBIE SBIIOTCS UCTOYHUKOM MHOKECTBA APYIMX KOHLEMNIHUA U TEOPHI,
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SBIIAIOIIMXCS WX KOCBEHHBIMU ciencTBusMu. [Ipumepamu mogoOHBIX —(yHIaMEHTaNbHBIX
KOHIIEMINI SBISIOTCS KBaHTOBas Teopus Makca [lnanka, cnenuanbHas W o0mas Teopuu
OTHOCHUTENBHOCTH AnbOepra JiHmTelHa. @opMupoBaHue (PU3NUECKONW KOHIIEMIIUU JTOCTOBEPHO
oOBsicHsfomEel " dekThl, 00yCIaBIMBaeMble HATUYHEM CKPBITOH CTPYKTYPBI (HHU3HUECKOTO
BakyyMa', CIOCOOHO CTaTh CBOEOOpa3HBIM '"JTOKOMOTHBOM'", KOTOPBIM IIOTSHET W3 TOHHEI
HETMO3HAHHOTO OECKOHEYHYIO BEpPEHHIy TEOPETHUECKHUX OOBSICHEHHH CaMbIX pa3HBIX YaCTHBIX
¢usnueckux acnektoB. [Ipm 3TOM CTOUT OXUIAThb HE TOJIBKO OOBACHEHUE MPUPOIbI "SABICHUIN
HOBOHM (yHAaMeHTaIbHOW (M3MKH", BKIIOYas "TOPCHOHHBIC" SIBICHHS, HO U IEPEOCMBICICHUE
MIPUPO/IBI Ka3aJI0Ch Obl MPUBBIYHBIX SIBICHUM (u3nKH. B yacTHOCTH, €CTh OCHOBAHHUS 0XKHIATh, YTO
3TO OOBSICHUT BCE JAPYrue BONPOCHl (PYHIAMEHTANbHOW (U3NYECKOW MPUPOJBI, PACCMOTPEHHBIE
aBTOpoM. Takke MOXKHO HAAEATHCS, YTO ATO MOIMYTHO NpUBEAET K (opMupoBaHuio Oazuca
HEJIMHEWHON KBAaHTOBOM MEXaHWKH, KOTOpas Mpu3BaHa OOBSICHUTH CBSI3b MUKpOMHpPA (KBaHTOBBIX
SIBJICHHI C BEPOSITHOCTHOW NIPUPOI0H) ¢ MakpomupoM [19].

Bo3HuKkammmi KOMIUIEKC MOCIEICTBHIM MONBITKH CO3JaHMs MOA00HON (yHIaMEHTAIbHON
KOHIICTIIMU MOXXHO OLIEHHTh Ha MpHMepe paHee ynomsHyTod "Teopun (yHIameHTanbHOTO mos”
N.J1.I'epnoBuna. "Teopuss dynmamentanbHoro nosst" (T®II) oOvenuHseT Bce BUIBI M3BECTHBIX
B3aMMOJICIICTBUII B BEILECTBE: CUJIbHOE, cJaboe, 3JIEKTPOMATHUTHOE M TIpaBUTALlMOHHOE, —
paccMmarpuBasi UX Kak pa3Hble IPOSBICHHS OJHOTO (yHIaMEHTAIBHOTO TOJIS.

Ha ocnose T®II N.JI.I'epnoBuHbIM ObUI OTKPBIT NMEPUOJUYECKHUIN 3aKOH 3JIEMEHTapHbIX
YaCTHII, YTO SBJIIETCS OTPOMHBIM COOBITHEM B KBaHTOBOM (usuke. Halinennsie B TOII pacu€THbie
(OpMYIIBI TIO3BOJIMIIM TEOPETUYCCKU BBIUYMCIUTH MAcCChl, 3apsi/ibl, CIIMHBI, MATHUTHBIC MOMCHTHI,
BpEMEHA KU3HM U JApPYrue€ KBAaHTOBbIE XapaKTEPUCTUKHU BCEX DSJIEMEHTAPHBIX YacTHL], Kak
M3BECTHBIX W3 OMbBITa, TaK W eme¢ He oOHapyxeHHbIX. COBNAJCHWE TEOPETHYECKUX ITaHHBIX C
ONBITHBIMU B MPEAEJIax TOUHOCTH TEOPUHU U HKCIIEPUMEHTA 0Ka3aJI0Ch ITOJIHBIM.

TOII oTkppUIa YHUKATBHYIO BO3MOXHOCTH BBIYHCIICHHS BCEX MHPOBBIX (PH3MYECKHX
KOHCTaHT (BKJIIOYas Oe3pa3MepHble), B TOM YHKCJIE, U3BECTHBIX pPa3MEPHBIX IOCTOSHHBIX U3
0e3pa3MepHBIX MOCTOSHHBIX, HaiieHHbIXx B TOIIL. Ilpu stom Bce mocrosiHHble TOII — mpsmoe
Cle/ICTBHE €€ ypaBHEHMI U HE COJAepXk aT MOATOHOYHBIX MapaMeTPOB XapaKTEPHBIX ISl HbIHE
OOIIENTPUHATON KBAHTOBOH (PU3HKH.

TOII He BXOAWT B MPOTUBOPEUHME C U3BECTHBIMH OOIICTIPUHATHIMU  (DU3HUECKUMU
TEOpUSMHU, a TOJIBKO OOOCHOBBIBAE€T MOCTYJAThl, HA KOTOPHIX OHU OCHOBAHbI, U YCTaHaBJIMBAET
TpaHUIBl TPUMEHUMOCTH JTHX TMOCTynaroB. Takum oOpa3zom, TOII — He anpTepHaTHBa
OOLIETPUHATHIM TEOpPUSM, OHAa PA3BUBAET M YIIIYOJSeT 3TU NPEJCTaBICHHUS Ha HOBOM YpPOBHE
HAy4YHOTO MIOHUMAaHUS, YCTPaHss MHOTHE paHee HEOOBSICHIUMBIE TTapaOKChI.

B "Teopuu @pynaameHTanbpHOro nosst" BIepBbIe:

1) HaiimeHbl (DU3UYECKHE SBJICHHS, OTBCTCTBEHHBIC 3a KBAaHTOBBIC W PEIATHBUCTCKHE
CBOICTBa, ONpeeNeHbl PAHULIbI 00JIACTH IPUMEHUMOCTH ITUX CBOMCTB;

2) HaiizeHa cTpyKTypa (PU3UYECKOTO BaKyyma, paCCMaTpUBAEMOTO KaK CTPYKTYpHPOBAHHAS
MaTepuagbHas CyOCTaHIIUs, COPMYJIMPOBAHbBI M BHIYMCIEHBI CBOMCTBA (PU3NYECKOTO BaKyyMa;

3) HaiiieH "TEePHOAWYECKUI 3aKOH" Ui KBapKOBBIX CTPYKTYP 3JIEMEHTApHBIX YACTHII,
MO3BOJISIFOIINNA TEOPETUUECKH BBIYUCIIATH BCE UX KBAHTOBBIE XapaKTEPUCTUKHY;

4) mpemiokeHa W HUCCIIe0BaHa CTPYHHash MOJENb YacTHI[, KOTOpash HAMHOTO TIIyOXe |
rJ00anpHEeN M0 CBOMM CIIEICTBUSAM, YEM IIMPOKO paccMaTpUBaeMble celyac Apyrue CTpyHHbIE U
CYIIEpPCTPYHHBIE MOJEIIN;

5) BCKpbITa (pHU3HUECKass TPUPOJa KBAapKOB, TaXHWOHOB, BHUPTYaJIbHBIX COCTOSHHHA W
HEKOTOPBIX JAPYTUX MOCTYIUPOBAHHBIX OOHEKTOB COBPEMEHHON MUKPOPHU3UKY;

6) oOHapy»XeH eIMHBIA MOAXOJ JUIS OMHCAaHHS (EePMHOHOB W OO30HOB, KOTOPHIN IIUpPE
CYNEPCUMMETPHYHOTO TOAX0/1a, OTKPBITOrO MO3JJHEE M YCHIIEHHO pa3pabaTbiBaeMoro ceifuac (Ha
MomeHT 1990r.);

7) naHo oOBsICHCHUE PUYHMH HAPYIIICHHS 3aKOHA COXPAHEHHUSI MPOCTPAHCTBECHHON YETHOCTH
B CJ1a0BIX B3aNMOACHCTBHIX;

8) oOBsicHeHO mouemy "nérkue" KBapKH CIIOCOOHBI 0OPa30BBIBATh TSHKENBIC dJIEMEHTAPHBIC
YaCTHULBL, a "TSHKENbBIE" KBAPKU — JIETKUE SJIEMEHTAPHbIE YaCTHUIIBI;
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9) 00bscHéH MexaHM3M (OpMHUpPOBaHHMS "KYNMEpPOBCKUX Mmap" TMpH BO3HUKHOBEHHH
CBEPXMPOBOAMMOCTH, BBIYHCICHBI TEMIIEPAaTyphl MEepexoja B CBEPXIPOBOJSAIIEE COCTOSHHE IS
pa3NIUYHBIX BEIIECTB, COBMABIIME C SKCIEPUMEHTAJIbHBIMH JAHHBIMU, a TaKXe IpeacKa3aHa
BO3MOYKHOCTh (DOPMUPOBAHMS CBEPXIPOBOASIINX COCTOSHHI HOBOTO THIIA INPH TEMIIEpaTypax
ceeie 100°K;

10) oObsicHeHO, TOYeMy TBEpIbIC BELIECTBA IUIABATCS HPU CTPOrO  ONPeaeIEHHBIX
TEMIIepaTypax, HaWJIeH M TOATBEPXKIAEH BBIYMCICHHSIMHU CIIOCOO TEOPETHYECKOro pacuéra
TeMIlepaTyp IIaBICHMS;

11) naHa BO3MOXXHOCTh OOBSICHEHHSI SKCIICPUMEHTAIIBHBIX JIAaHHBIX, CBUICTEIBCTBYIOLINX O
HACBIIIEHUH "CUIBHBIX" SIIEPHBIX CHJI (KaXKIbIH HYKJIIOH MOKET OBbITh CBSI3aH OOMEHHBIMU CHUJIaMU
NPUTSHKCHUST HE Ooyie 4YeM ¢ TpeMs JpYrMMH HYKJIOHaMH), a TaKkke O BO3MOXHOCTHU
IIPEUMYIIECTBEHHON IPOCTPAHCTBEHHOM JIOKAJIN3AI[MH IEKTPOHOB B aTOMAX;

12) chopmupoBana  (PHU3MKO-MaTeMaTHYeCKas  OCHOBAa  JUIi  BBICOKOA((PEKTHBHOTO
KOMIIBIOTEPHOTO  MOJEIUPOBAHUA  CTPYKTYPHBIX OCOOEHHOCTEW, KBAaHTOBBIX CBOMCTB U
0cOOEHHOCTEH B3aMMOJACHCTBHI BceX "MPOSIBICHHBIX" M BHUPTYAJbHBIX MHKpPOUYACTHIl, a TaKXKe
pa3UYHbIX (PU3UYECKUX NPOLIECCOB U SIBICHU.

Heo0xoaumMo oTMETHTH, 4TO BO BpeMs pa3paboTku cBoel ¢usnueckor koHmenuu (1960-
1990r.) M.JI.I'epsioBuH €€ He UMENT HUKaKUX CBEIACHUM O "TOpCHOHHOW Teopuu'" U paccMaTpuUBall
TG "COMHOPHBIE 3P PEeKTh" B KIACCHUECKOM, AUPAKOBCKOM MoHMMaHuu. Ho B ¢pyHaameHTe ero
TEOPUH OKA3aINCh (PU3MUECKUE MEXaHU3MBI, CIIOCOOHBIE OOBSCHUTH HPUPOAY OOJBIIMHCTBA
"TOpCHOHHBIX" SBIEHUN. DTO XOPOIIO BUIHO B €ro MOCIEAHEM M HauboJyiee MOJHOM U3JIaHUU IO
"Teopun ¢ynnamenranpHoro mnois" — "OCHOBBI €AMHOW TEOPUH BCEX B3AMMOJACHUCTBUMA B
Bemrecte" [7].

[To maOrMM oOOcCTosiTenbCTBaM, (u3mueckas koHuenuus M.JL.I'epmoBuna emé nHe Obuia
JOJKHBIM 00pazoM I1yOOKO IMpoaHaIU3UpOBaHa APYrUMHU ¢u3nkamMu. OCHOBHOM NPUYMHOM 3TOrO
SBIISUTUCH CMEpPTh aBTopa B Havaie 1990-x rofoB, B CBSI3M C YeM OH HE CMOT OOECIEYHTH el
HE00XOAUMYIO TMOMYJISIpU3aLUI0, a TaKXKe KpaliHe BBICOKAs (PU3MKO-MaTeMaTH4ecKas CI0XKHOCTb
ero KoHuenuuu. Pazymeercs, oHa elé He sIBIIsSIeTCs MOJHOCTHIO 3aBEPIIEHHON U, KaK Jr00ast HoBast
TEOpHsi, MOKET UMETh CKpbIThIe omMOKU. OHaKO oOecrieueHHOe Ha €€ OCHOBE MpeBapUTENIbHOE
CpPaBHEHHE TEOPETUYECKUX pacu€ToB C OKCHEPUMEHTAIbHBIMU JIaHHBIMU TIOKa3blBaeT €&
MOTEHIMAJIbHYIO MEPCIEeKTUBHOCTh /ISl aHalu3a M pa3Butusi. HeoOXoauMo OTMETHTh, YTO OHa
SBJIAETCS OJHUM U3 HEMHOTHMX IpPUMEpPOB (U3NYECKUX TEOpUH, OOECHEeUMBIIUX XOTA Obl
NEPBUYHYIO0 Pacu€THYIO0 BEpUUKAIMIO U CXOJUMOCTh TEOPETUYECKHX PACYETOB C M3BECTHBIMU
pe3ysibTaTaMi U3MEpEeHUl. DTO SIBIsSETCS NMPUHIUIHAIBHO BaXXKHBIM YCIOBHUEM JOBEpPHUS K KaKUM-
6o ¢usnueckum TeopusMm. Tawke ¢usndeckas konHuenuus W.JLI'epnoBunHa nama npumep
Ype3BbIYAITHO OPUTMHAIBHOIO W MHTEPECHOTO B3IJIsfJa Ha BO3MOXKHBIE BapHaHThl MoOJeNen
nporeccoB  (uznueckoro Mukpomupa. Jlaxe ecium mocneayromuid  yriayOn€HHBIH - PU3UKO-
MaTeMaTHYeCKUI aHaJIU3 BBIBUT Ty WM MHYIO CTENEHb €€ OIIMOOYHOCTH, OHA OyJIeT MPEKPACHBIM
BapUaHTOM '"3aTpaBOYHOMN" (CTUMYNUpPYIOLIEH pa3BUTHE MOJIE3HBIX HJei) PU3nUecKol KOHLENINN
JUIs  CcO3JaHMsl OoJee COBEpPUIEHHOIO, JIOCTOBEPHOrO0 BapHaHTa "HOBOM (yHAaMeHTanbHOU
¢uznyeckoit reopun".

Heo6xoauMo moHuMMaTh, 4TO OKujaaemasl "HoBas (QyHAaMeHTaidbHas (usndeckas Teopus”
HE 3aMEHUT CcOOON OCHOBHYIO YacTh CYIIECTBYIOIIUX (PU3WYECKUX 3HAHUM U IpencTaBiIeHHM, a
UHTETPUPYETCS B HUX, CO3/1aB 0a3y NMOHMMAaHUS paHee CKPBITOM MPUPOJbI SIBICHUH MUKPOMHpA,
CyMMa KOTOPBIX ompenenseT Bc€ OECKOHEYHOe pa3HooOpa3We HaOMI0JAaeMBIX  9acTo
napagoKCalbHbIX BHEIHUX J¢dekToB. Kcratn, uMeHHO 3TO0 O€CKOHEuHOe pa3HooOpa3ue
Ha0JIt0/1laeMBIX BHEIIHUX 3(PQPEeKTOB "TOPCHOHHBIX" SBIEHUN (K KOTOPHIM HEKOTOpbIE aBTOPHI
HEMPAaBOMEPHO MBITAIOTCS MPUIHCATh BCIO 001acTh "SBICHUH HOBOW (yHIAaMEHTaNbHOU (U3UKU")
o0yClaBIMBaeT HEBO3MOXKHOCTb UX  OOBSICHEHHMs] KakoW-1u0o  "nmokanbHOH" — Teopuew,
MOCTYJUPYIOIIEH CYyIECTBOBAaHUE B TNPHUPOJAE KaKUX-THMOO CKOJIb YroJHO (PaHTACTHYECKUX IO
CBOMM CBOWMCTBAM H3JIy4YEeHHN WIK moJed. [lonpITKM TONMYJIMCTCKOrO MPUIUCHIBAHUS 3THM
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M3JIYYCHUSIM M TIOJsIM Habopa KadecTB, HEOOXOAMMBIX I OOBSICHEHHS 3TOTO pa3zHOooOpasws
HaOII0AaeMBIX BHEIIHUX A(PQEeKTOB, HEU30€KHO IMOPOXKIAIOT HEMPEOJ0IMMbIE HECTHIKOBKH M
npoTuBopeuus. (XoTs MHOTHE COOJIa3HEHHBIC MOAOOHBIMU JIOKHBIMU OOCIIAHUSIMH U HAJSKIaMH
MOTYT JIOBOJILHO JIOJITO ATO HE 3aMeYaTh.)

Kak HecnoxxHo moHATh, popMupoBanue "HOBOH (hyHIaMeHTanbHOH (usnyeckoir Teopun"
OydeT 4Ype3BbIYAHO TPYAHBIM M JUIMTEIBHBIM IPOLIECCOM, B KOTOPBIM OyIeT BOBICYEHO
MHO>KECTBO Bblaroluxcsi yuyéHbelXx. K coxalleHuto, B Hacrosllee BpeMs B pPa3IMUHBIX
JOKaIM3alMsIX M YPOBHAX HAYYHOIO pPYKOBOjAcTBa B Poccuu OTCyTCTByeT moHMMaHue (akrta
BO3HUKHOBEHHUS HOBOM crienu(uyeckoil mpoToHAydYHOU 00JacTH MCCIEIOBaHUMN, €€ aKTyaaIbHOCTU
M TOTO, YTO MMEHHO M TOYEMY JOJDKHO MpEeNNpPHHUMATBhC B IUIaHE (HOpMUpPOBaHHS "HOBOU
dbynnamenTanpHOM (pusudeckoit Teopun". (M 3T0 HECMOTpS HA TO, YTO YK€ MHOTHE TOJIbI KaKk B
Poccun 6butn pazpaboTaHbl U yCHEIIHO UCIIOIB30BAHBI B PEAIbHOM MTPOMBIIIIEHHOM IPOU3BO/ICTBE
(MeTaJTypruu) TEXHOJIOIMH, KOTOPhIE MOKHO OTHECTH K oOiacte "rtopcroHHBIX" 3ddekroB [20-
22]). B cBs3u ¢ atuM, B Poccun HeT kakoW-IMOO OpraHM3alMOHHON M PECYpCHOM IOMICPIKKU
TEMAaTHKW HCCIEOBaHUN "SIBJICHUH HOBOW (yHIaMeHTanbHON (u3uku" (BKIOUYas "TOPCHOHHBIE
ABNCHHUA"), TaK K€ KaKk M MOMICPKKH (popMupoBaHus "HOBOHW (yHIaMEHTaNbHON (Qu3muecKon
teopun". [loaTomy crenyer OXXuaaTh, YTO TH TEMATHUKH HCCIIEIOBaHUI IMOJydaT AajbHEilliee
3¢ (eKTHBHOE pa3BUTHE TOJILKO B HanOoJee CrocoOHoU K ux noaepxke crpane - CIIA. U mumib
3aTeM, CIYCTS KaKoe-TO BPEMsi, OHU PaCIPOCTPAHATCS B HAYKE JIPYTUX CTPaH.

OHTY3MaCThl, 3aHMMAIOUIMECS WCCICIOBAaHUAMHU '"SBJICHUH HOBOW (hyHIAMEHTAIBHOM
¢u3ukn", crocoOHBI BHECTH KOCBEHHBIN, HO BeCbMa Ba)XKHBIM BKiIaa B (opMupoBaHue "HOBOU
dbyHnaMeHTabHON (u3mueckoit Teopuu". B mepByro odepenb, OHHU CIIOCOOHBI OOECIICUUTH
MOTPEeOHOCTh (PU3UKOB-TEOPETUKOB B CO3JAHHHM OOOPYIOBAHHS [JS IKCHEPUMEHTAIbHOU 0a3bl,
MO3BOJISIIONICH TMOJTy4YaTh PE3YJbTaThl MCCICAOBAHUN ITHX SBJICHHM C HEOOXOIMMOHN CTEHEHBIO
HAy4YHOUM JOCTOBEpHOCTU. B yacTHOCTH, 3TO O3Ha4yaeT MOTPEOHOCTH B YPPEKTUBHO pabOTAOMIMX
YCTpOMCTBaxX TeHEepaluy U pEerucTpaliy TUIOTETUYECKUX "TOPCUOHHBIX" MOJIEH U W3IYYEHHH.
Cutyanusi ¢ CO3J[aHHEM TaKHX YCTPOMCTB MEIJICHHO, HO TMOCTENeHHO yiyumiaercs [13,15-18].
OmnpenenéHHy0 CIOXHOCTb B TEKYHIMA MOMEHT NpeACTaBisieT co3ganue 3()(eKTuBHBIX
(cpaBHMTENBHO OBICTPOJEHCTBYIOMKX U (HOPMUPYIOIIUX TPONOPLHOHATBHBIA CUTHAN) YCTPOUCTB
peructpauuu "TOpCHOHHBIX" ToNiel U u3mydeHuil. BrionHe BO3MOXKHO, YTO OyAET NMEpCIEeKTHUBHO
CO3JIaHME TAKMX YCTPOMCTB Ha OCHOBE XOPOIIO HM3BECTHBIX (I CIELHUAIMCTOB ITOH 00JacTn)
3¢ (}eKTOB M3MEHEHUs, BCIEJACTBUE "TOPCHOHHBIX" BO3/AEUCTBUN, CBOICTB pacTBOpPOB OEIKOB U
JApyrux opraHuyeckux BemiecTB. Haubonee M3BECTHBIM B 3TOM IUJIaHE SIBJISETCS HM3MEHEHHUE
PaMaHOBCKHX CHEKTPOB, a TakXe yIbTPa(UOIETOBBIX CIIEKTPOB MOTJIOUIEHHS JaHHBIX PacTBOPOB
[15,23-25]. Opnnako, 1O POy KOCBEHHBIX OSKCIEPHUMEHTAIBHBIX JaHHbIX [26-28] aBTOp
MIpeNIoiaraeT, 4To BO3MOXHO CO3AaHHE 3(PQPEKTUBHBIX PETUCTPUPYIOLIUX CHUCTEM Ha OCHOBE
U3MEPEHUsl BPEMEHU CIUH-CIIMHOBOHM penakcauuu SAMP (Bpemenu T;) momoOHBIX pacTBOPOB, a
TaK)Xe, BEPOSITHO, CyXMX JIMOO MUHHUMAJIBHO YBIaXHEHHBIX MpenapaToB. [Io MHeHUIO aBTOpa, NpH
paccMaTpUBaEMbIX aHOMAJIBHBIX (PU3MUYECKMX BO3JAEHCTBHUAX HA MOJEKYJbl OEJIKOB (B YAaCTHOCTH,
(epMEeHTOB) JOKEH HaONI0AaThCs SPKO BbIpaXXeHHBbIH 3((EKT yBEIMUEHUs BPEMEHH UX CIIHH-
CMHOBOW penakcanuu (T2), 4TO coBmagaer ¢ HAOMIONABUIMMCSA B ATHX SKCIEPHUMEHTaX PEe3KUM
yBEJIMUEHUEM  OHMOJOTHYECKONW aKTHMBHOCTM O€NKOB M (EpPMEHTOB U3-3a  yBEJIUYEHUS
KOH(OPMALIMOHHOM TMOABIKHOCTH HX MOJeKyld. OObYHO Takue HPQEeKTsl BO3HUKAIOT MpU
B3aMMO/JICHICTBUM CyXUX IpernapaToB OENKOB U (epMEHTOB ¢ BOJOM. MeTopl u3MepeHus: BpeMeH!
CIHMH-CIMHOBON penakcaiuu (T2) XOpouio oTiakeHbl, He TPeOYIOT HECTaHAapTHOTO 00OPYAOBaHUS
(XOTsT ero MOXHO ONTHUMHU3HPOBaTh M KOMIAKTH(QHUIMPOBATb) W TMO3BOJIAIOT IPOU3BOJIUTH
U3MEpEHUS 32 KOPOTKUE UHTEPBAJIbl BDEMEHH.

Kpome Toro, mns ¢opmupoBanus "HOBOM (yHIAaMeHTanbHOU (u3nyeckoil Teopuu',
0e3yclIOBHO, OyJeT MOJe3eH aHaJlu3 HAaKOIUIEHHOTO OIbITa 3KCIIEPUMEHTAIbHBIX HaOIr0AeHUI
"sBEHUN HOBOM (QyHIaMEHTaNbHOU (U3MKHU" C BblAeNeHHEM OOOOIIEHHBIX IPYMI aHOMaJIbHBIX
¢uznveckux 3¢(HeKToB U aHaIU3 HEKOTOPHIX MOMBITOK MHTEPIPETAMU UX (GU3UUECKON MPUPOIBI.
Taxke cyliecTBeHHBII MOJE3HbI KOCBEHHBIN BKIaJ B (hopMupoBaHHe "HOBOM (hyHIaMEHTaIbHON

13



¢bu3nveckoil Teopun" CrIOCOOHBI BHECTH HEKOTOPHIE UICH YUEHBIX, PACCMATPUBABIINX Pa3INIHbIC
OpUTMHAJIBHBIE (U3UUYECKHE MEXaHHU3Mbl, KOTOpPBbIE MOTYT pealu30BaThbcsi B CIEUU(UIECKOMH
"CKpBITON CTPYKType (hu3mdeckoro Bakyyma' popMupys pa3inyHble BHEIIHUE BUAUMBIE P HEKTHI
[29]. Becbma BepoSITHO, YTO TaK)Ke OKaXYTCS MOJIE3HBI HEKOTOPBIC HUICH M DKCICPUMEHTAIbHBIC
HAOIOACHUST YUYEHBIX, TBITABIIUXCS CO3JaTh pa3iMyHble TeopuH Qu3nueckoro 3dupa, MO0
PacCMOTPCTh UX OTACIIBLHBIC (bI/I3I/I‘-IeCKI/Ie ACIICKThI, ITOCKOJIBKY OHH, KaK MUHUMYM, YKa3bIBaJlu Ha

pasiIu4HbIe MPOOJIEMHBIC BOIIPOCHI COBPEMEHHON (M3HKU U Ha HEOOBIYHBIC SKCICPHMEHTAJIbHBIC
daxTsr [30-32].

CymecTByeT crnenuduyeckas KaTeropus "sBJICHHH HOBOW (yHIaMEHTAIbHOW (U3UKH",
OOBSICHEHUSI TPHUPOABI KOTOPOW HE CTOMT OXHIATh OT paccMaTpuBaBIICiCs "HOBOH
dbynnameHTanpHOM Guznueckor Teopun'”. OHa MOTPEOYIOT 0OBSICHEHUS HA OCHOBE MPUHIIMITHAIBHO
Ipyroil (U3HYECKON KOHICMIHUUA. JTO SBICHUS CHEIU(DUUSCKUX AHOMAIBHBIX JTUCTAHIIMOHHBIX
B3aUMOJICHCTBUI  OWMOJIOTHYECKUX  OOBEKTOB  (BKIIOYas  "mcuxoduszuueckue"  sIBICHUSA),
O0MOPU3NIECKUX U HEKOTOPBIX OCOOCHHBIM 00Pa30M B3aMMOACHUCTBYIONNX (PU3NYECKUX CHCTEM, a
Takke ux komouHaruu [15-17,33-36]. Cniennduueckas nmpodieMaTnka 0ObICHEHHS IPHUPOJIBI STUX
SIBJICHUH YK€ JIOCTaTOYHO MOApoOHO paccMaTtpuBaiiack aBTopoM [37]. EcTh ocHOBaHMs mmojarars,
YTO 3TO MOJYYUT OOBACHEHHE HAa OCHOBE '"dHEProMH(OPMALMOHHOW" KOHIENTYaJIbHONH MOJICIH.
[Tpu 5TOM B KauecTBe MEXaHH3Ma B3aUMOOTOOpaKeHHsI OOBEKTOB U MIPOIECCOB (PH3UIECKOTO MHpa
U uX UHOOPMALMOHHBIX O0pa30B, MOTYT CIYXHTh IPOLECCH CAMOOPTaHHU3aIH (PUINIECKOU
unpopmarmu  [38] ¥ HHOOPMALMOHHO-3HTPOIUIHBIC IPOIECCH, BOCIPUHUMAIOIIUE OO
00ycnaBIMBaIONIe H3MEHEHUSI KBAHTOBBIX COCTOSTHUM CTPYKTYPhl 00bEKTOB (pU3UUECKON cpeibl (B
BHJIE CJBHUIOB COCTOSIHUM KBAHTOBOW HEOMPEACIEHHOCTH K KaKOMY-JIHOO OIpeAciEHHOMY
(U3MYECKOMY COCTOSIHHIO), a Tak)Ke, BO3MOXXHO, paHEe HEU3BECTHBI MEXaHH3M KBAaHTOBOM
¢bu3nuky, OO0yCIaBIMBAOIIMKA pa3HOOOpa3ue HAOIIOJACMBIX KOHEYHBIX Makpod(pQexToB B
pe3ynbTaTe CyMMHPOBAHMS MHOXXECTBA €JUHUYHBIX CIBUTOB KBAHTOBOI HEOMpPEIeIEHHOCTH.
MexaHu3M ynoMsiHyTo# TpaHchopmanuu dPPEeKTOB MUKPOMHPA B MAKPOCKOMHUYECKUE IPPEKTHI
MOJKET ObITh OOBSICHEH Ha OCHOBE "HOBOM (pyHAaMEHTaNbHOU Ppu3nueckoi Teopun'.

OOBIYHO B KOHTEKCTE ONUCAHMs MEPCHEKTUB PAa3BUTHS HOBBIX HAyYHBIX MJEH OOJBIIOTO
MacmTaba 1aéTcs OnmMcaHue WX OKUAAEMBIX MPOTPECCHBHBIX MOCIENCTBUHA. B qaHHOM citydae 3To
NPEJCTABISACTCS M3JIUIIHUM, IIOCKOJBbKY JaXe CAEJaHHOE aBTOPOM KpaTKoe pacCMOTPEHHe
oco0eHHOCTel "HOBOW (pyHIaMEHTAIbHOW (Pu3MUecKod TeopuHu'" TIMOKa3bIBaeT, 4YTO 3TO Oyner
Nepexoj 4eJoBeYecTBAa B APYTyl0 3MOXY, B NMPUHIMIUAIBHO JPYrol HaydHO-TEXHOJIOTMYECKHH
MUp. OTO XOpOIIO TOHMMAETCSi MHOTMMHU DJHTY3MAacTaMH HCCIEJOBaHUM "sBIE€HUN HOBOM
byHnameHTanbHON pU3NKU".

Ocraércst 6e3 0TBETa BOMPOC: CTOUT JIM OXKHJIATh, YTO KOTAA-TO, B3TJITHYB U3 Oyayliero Ha
COOBITHSI TPOIIOr0, YEIOBEYECTBO OCO3HAET MPUHLMIHMAIBHO BaXKHBIM (DaKT, KacaroIIUiCs ero
cymHocTH? Pa3yM MONHOCTBIO OHOJOTWYEH, OH TOJHOCTBIO ONPENENsIeTCs] HEOCO3HABAEMBIMU
MOTUBAllMSIMM TIpU  OTCYTCTBHE OOY4YeHMs C JIETCTBA MX CTPOrOMY CaMOKOHTpOJO. A
OMOJIOTMYHOCTh pa3ymMa oOycllaBIMBaeT TO, YTO OH padoTaeT COBCEM HE TakK, Kak 3TO
UCATU3UPOBAHHO MPEJICTABIIACTCS JIOASIM. JTO 3aCTaBIISET UX JI€1aTh MHOIOYHUCIICHHBIE OITMOKH C
TSOKETBIMU  TIOCIIEACTBUSMHU, YTO MBI MOKEM HaOIIIOJaTh MOCTOSSHHO KaK B OOBIYHOM, Tak W B
Hay4yHOH kxu3Hu. U 3T0 camoe OoJbIIoe MPEensTCTBUE [T YeJIOBeYeCcTBa Ha MYTH K €ro Me4yTaM o

JTydiieM Oy TyIIeM.
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FUTURE NEW FUNDAMENTAL PHYSICAL THEORY. WHAT NEEDS TO BE EXPLAINED
AND WHAT NOT BE EXPECTED.

D.N. Kulikov

dmitriy_koulikov@mail.ru

The article considers the relevance of the development of new fundamental physical theory, which should explain the
nature of the effects caused by the presence of hidden structure of the physical vacuum, and a number of other effects
observed in various studies of specific groups of the paradoxical physical phenomena. It is shown that such physical
theory has great explanatory and predictive capacity in the form of many consequences. An example implementation of
such physical theory (based on the model of "bundle space™) by the Russian physicist I.L.Gerlovin is shown. Shown the
impossibility of explaining on the basis of this anticipated new fundamental physical theory specific group of
paradoxical physical and biophysical phenomena.
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TEOPETUYECKUE MO/IEJIN. Ob30PbI

MATHETU3M U BUPTY AJIbHBIE HACTUILIbI

JL.b. BonnbipeBa
['ocynapcTBeHHBIM YHUBEPCUTET yIPABIICHUS

boldyrev-m@yandex.ru

ITokaszaHo, 9TO, y4WTHIBas CBOWMCTBA BHPTYalbHBIX YAaCTHI, CO3[JaBAE€MbIX ABIKYIIUMHUCS KBAHTOBBIMH OOBEKTAMH,
NIEKTPUUCCKUN TOK MOXKHO MOZEIHPOBATh BUXPEBON HHUTHIO B (PU3MUECKOM BAKyyME W MAarHUTHBIC B3aMMOJICHCTBHS
MOTYT OBITh ONHWCAHBl yPAaBHEHHMSMH B3aWMOACHCTBUS BHXpEH B WICANbHOM HECKHMAEMOW JKHAKOCTH C
OTpULATENILHBIM JaBieHueM. IIoka3aHOo, YTO BO3MOKHOCTb CIIMHOBBIX KOPPEJALMM MEXIy CIUHAMH BHUPTYabHbBIX
YaCTHIl TIOCPEICTBOM CBEPXTEKYYHX CIIMHOBBIX TOKOB MOJKET IPUBOJHUTH K BOSHUKHOBEHHIO B (DM3MYECKOM BaKyyMe
OTPHULIATENILHOTO JAaBIICHHUS.

1. BBenenue

B Hacrosiee BpeMs BO Bcex ydeOHHMKaxX (PU3MKM MpHBEIEHA MOJEIb MAarHUTHOTO MOJI,
npussaTtas B CTO (CneuumanbHas Teopuss OtHocutenbHocTH). CyTh 3TOW MOJENIM IMOSICHUM Ha
npuMepe 00pa3oBaHKs MATHUTHOTO MOJIsl BOKPYT IPOBOJIHKKA ¢ TokoM (puc. 1 [1]).

= L
+ ++++

E
Puc. 1. IpoBoa anmHoii L ¢ Toxkom (oTpHHaTelbHbIE 3apsiibl ABHIAIOTCS €O
CKOpocThI0O V). B cucTeme [BHIKYyLIerocsi 3apsiia BOKPYr IIPOBOAAa CylLIeCTBYeT
IeKTpuYeckoe mose E.

===V

HpI/I OTCYTCTBHUU TOKA INIOTHOCTHU IOJOXKHUTCIIbHBIX U OTPULATCIBHLIX 3apsa0B OANHAKOBLL
B JIFO0OM cHUCTEME. HpI/I ABVXKCHUHN OTPULATCIIBHBIX 3apAa0B UX IJIOTHOCTH 34 CUET CXKATHUSI JJINHBI

2
npoBoaa H3MCHACTCA B CHUCTEMC 3apdl0B B 1—(V/C) pas. Taxkum o6pa30M, B CHCTCMC

IBUKYIIUXCA 3apsA0oB IPOBOJ OKaXeTcs YXKe HE HEWTpalbHbIM, OKOJIO HEro BO3HUKHET
aJIeKTpHueckoe noje E, koTopoe u ocymiecTBisieT MarHUTHbIE B3aUMOICHCTBHS.

Ho mosneans CTO wMHOTHE wHCCIenOBaTeNIM, B YacTHOCTH MakcBemn W TOMCOH,
paccMaTpMBald MarHHTHOE TIOJIé Kak BHXPEBOE JBW)KEHHE ‘‘CBETOHOCHOTO d¢wupa” [2].
Briocneacreun akagemuk JI.LU. CenoB mokaszan [3], 4T0 BCe MarHUTHBbIC B3aUMOJCHUCTBHS MOTYT
OBITH ONHCAHBl YPAaBHEHUSIMHM B3aUMOJICHCTBUS BUXpEW B HMJ€albHOW HEC)KMMAEMOH >KUAKOCTH C
OTpHULATENbHBIM JAaBJICHUEM, TO €CTh KUJIKOCTH, U KOTOPOl CIIpaBeAJIMBO CIEAYIOIIEE:

pu2 /2—p=const, (1)
rae u, L u P — COOTBETCTBEHHO CKOpPOCTB, IIUIOTHOCTb W HABJICHUC B KUJAKOCTH. Ha ocHoBe

ypaBHeHUs (1) MOXKHO BBIBECTH COOTHOILICHHUSI, YCTAaHABIMBAIOIINE CBS3b MEX1Y JMHAMUYECKUMHU U
KUHEMAaTUYECKUMHU XAPAKTEPUCTUKAMH TAKOW KUJIKOCTH U XAPAKTEPUCTUKAMH MATHUTHOTO TOJIA.
[IpuBenémM 3T COOTHOIIEHUS.
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Bzaumooeticmeue 08yx OeckomeuHOU ONUHBI BUXPEBHIX HUMEU U 83aumooelicmsue 08X
OeCcKoHeuHOoU ONUHbL NPOBOO0E C MOKOM.
Cuna, neicTByromas Ha CAWHUIYY UIMHBI KKIOH W3 JBYX OECKOHEUYHBIX IO JJTMHE

napajulelbHbIX BUXPEBBIX HHUTEH ¢ mupkymsuueid [, paBHa F = pF2/ (272'rw), rae hy —

pPacCToOAHNUC MCIKAY BUXPCBBIMH HUTIMMU. CI/IJIa, HGfICTByIOIJ_IaSI Ha C¢AMHUIY IAJIMHBI KaXXJI0ro us3

JBYX OECKOHEYHBIX 10 JUTMHE Mapajuie/ibHbIX MPOBOAOB ¢ TokoM |, paBHa [1]: F =21 2 (I’MCZ),

rjae C — CKOpOCTb CBETa, lyq — PAacCTOSHUE MEXKIY NPOBOJAMU C TOKOM, NPUHUMAEM Kyq = ly .

[IpupaBHUBasl BHINIEIPUBEAEHHBIE BBIPAXKEHUS [UIA CWJI U YYUTBIBAas, 4YTO B COOTBETCTBUM C
ypaBHeHueM (1) mpu OJMHAKOBOM HANpaBIEHUU TOKOB, TaK K€ KaK W MpPH OJUHAKOBOM
HaIPaBJICHUU LUPKYJSALNUN BEKTOpPa CKOPOCTU BOKPYI BUXPEBBIX HUTEH, paccMaTpUBAEMbIE CUIIbI
SIBJISIFOTCS CUJIAMU TTPUTSKEHUS, UMEEM:

r-2 |z (2)

c\p
Ilone cxopocmeii, 0obpazosannoe 3aMKHYMOU BUXPEBOll HUMbIO, U MACHUMHASL UHOYKYUSL BOKDY2
nemiau ¢ MmoKoM.
[lone ckopocTeil U, co3gaBaeMoe 3aMKHYTOM BUXPEBOM HUTHIO ¢ LupKyssuuedn ' Bois

. N r dixr
MIPOM3BOJILHON TMETJIM, OXBATHIBAIOIICH BUXPEBYIO HUTh, OIMpeneiseTcs Kak:U =4—IL.—3, rae
7T r
dl — OeckoHeuHO Maiblii BEKTOPHBIM DIEMEHT HUTH, L - AIMHAa BUXPEBOW HHUTH, I' — BEKTOP

paccrosinust Mexty anemertoM dl u ucenemyemoit Toukoit. CTpyKTypa ypaBHEHHUS JUTSE CKOPOCTH U
COBIIQJIAET CO CTPYKTYpOH YpaBHEHUsS [Js MarHUTHOM HHAYKIMH B BOKpyr mpou3BOJIBHOIO

. I . dlxr
npoBojaa uHbl L ¢ TokoMm | (3akoH buo-Casapa): B = _IL'—B' Penrasi coBMeCTHO ypaBHEHUS
c r
s U u B, mosydaem ypaBHeHue, cBsi3bIBarolee B co ckopocThio cpejipt U:
B=2{zp-u. (3)

Yoenvnas snepeus ¢husuueckozo eakyyma u yoenonas sHepeus MazHUmMHo20 noJi.
KHHCTH‘ICCK&H 3HeprI/IH UU CAUHNUYHOT' O O6’LéMa CpeI[BI, ,Z[BI/IraIOH_[eI\/’ICH (610] CKOpOCTBIO u,
OHpeHeH}ICTCH Kak:
Uy =pu’/2. (4)
HUcnone3ys (3) B (4), monmydaeM BbIpaKEHHE, COBIAIAMONICE C BBIPAKCHUEM ISl YICIbHOM

2
sHepruu MarauTHoro moss B: Uy, =B~/ (87r).
(ITIpuBen€HHBIC BBIIIC YPaBHEHHUS, ONPEICISAIONINE MATHUTHBIC B3aUMOICHCTBHS, 3aITUCAHBI

JUIA BaKyyMa ¢ MArHUTHO# poHumaeMoctsio A~ 1y B crereme CGSE.)

B nanHo#i pabGore paccMaTpuBaeTcs MOJENTh MArHUTHOTO IIOJISi, KOTOpas HCIOJB3YeT
amamorun JI. M. CenmoBa u umeer oOmmMe uepThl ¢ Mopenbto, paccmatpuBaemoii B CTO.
[Ipemyoxennas monens 0a3upyercs Ha KOHIIETIIMHM KBAHTOBOW MEXAHWKH: KaXKIIbI KBAaHTOBBIN
O00BEKT c034aéT B (U3NYECKOM BaKyyMe IMapy »dJIEKTPUYECKH Ppa3HOMMEHHO 3apsDKEHHBIX
BUPTYAJIBHBIX YacTUIl. BHUpTyalbHBIE YaCTHIBI OMPEACISIOT OOJBIIOE KOJIWYECTBO (DU3MUECKUX
3¢ eKTOB: CHOHTAHHYIO SMHCCUIO (OTOHOB, >PdexT Kasumupa, KBaHTOBbIE (IyKTyaluu B
BaKyyMe, MOJISIPU3ANUI0 BaKyyMa B JJIEKTPHUECKUX TIONSIX, POXKICHHE JICKTPOHHO-TIO3UTPOHHBIX
nap, JI>pmOoBckuii caBur u npyrue. [lpoBenéHHBIE HCCIEOBaHUS TIOKa3bIBAIOT, YTO K ITHM
SBJICHUSIM CJIEZIyeT OTHECTH U MAarHEeTU3M.

2. CoiicTBa napbl BUPTYaJIbHbIX YaCTHI

B paGote OyayT HCHOJIBb30BaHBI CIEAYIONIME CBOWCTBA Mapbl BHPTYAIbHBIX YaCTHII,
CO3J1aBacMOI KBAaHTOBBIM 00BEKTOM [4].
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1. Tlapa BUpTyanbHBIX YacTHUI[ CO3MaETCs B 00OJACTH, pa3Mep KOTOPOW HMEET MOPSI0K
JUIMHBI BOJIHBI A KBaHTOBOTO OOBEKTA.
2. Tlapa BupTyalbHBIX 4YacTUL HMeeT Maccy My,. Ilpu ompenenénHoil »Hepruu mapa

BUPTYQJIBHBIX YaCTHI] MOXKET MPEBPATUTHCS B Mapy PEalbHBIX YaCTHI] C CYMMapHOW MacCOW ITHUX
YacTull, paBHOX My, .

3. BupryanbHbie 4acTHIIBI, COCTABIISIONINE APy, UMCIOT PaBHBIC M MPOTHBOIIOJIOKHBIE TIO
3HAKy OJICKTPUUYCCKUE 3apsbl. DJIEKTPHUUYECKHE CBOWCTBA BHUPTYAIbHBIX YAaCTHUIl aHAJOTHYHBI
AJEKTPUUYECKHUM CBOMCTBAM peabHbIX YACTHIL.

4. Tlapa BUPTYyaJIbHBIX YaCTHI] MOXKET MPEBPATUTHCS B MAPy PEATbHBIX YACTHI], UMEIOIINX
cnuH. M3 3akoHa COXpaHEHHUs] MOMEHTA KOJIMYECTBA JBMIXKEHHUS, CIEAYeT, YTO U BUPTyaIbHBIC
YaCTHUI[bl MMEIOT CIIMH, CBOWCTBA KOTOPOTO aHAJOTHYHBI CBOMCTBAM CIIMHA PEalbHBIX YaCTHIIL.
CrnenoBareinbHO:

a) CnuH mapbl BUPTYaJlbHBIX YacTHIl S, HE HMEET ONpENeNEHHOIO HAIpaBICHHS B
MIPOCTPAHCTBE W IO BEIWYMHOW CIMHA IMTOHUMAETCS BEIUYMHA MPOCKIIMU CIIMHA Ha BBIICICHHOE
HaIpaBJIEeHUE, YTO MOKHO MHTEPIPETUPOBATH KaK MPELECCUI0 CITMHA OTHOCUTEIBHO BBIJEICHHOTO
HanpaiieHus. [Ipeneccust xapakTepusyeTcsl yriaMu MPEHecCHH W HyTallud, a TakXe YacTOTOM
IPELECCUH, @ .

0) Mexny cnuHaMd TMap BUPTYAJIbHBIX YAaCTHUI[ MOTYT OCYIIECTBIISITBCS CIUHOBBIE
KOPPEIISLIIH.

3. DJIeKTPUYECKHI TOK KaK BUXPeBasi HUTh

[TpencTaBUM SJICKTPHUSCKHA TOK KaK IMOCIEAOBATEIBHOCTh SJCKTPHUCCKH 3apSIKCHHBIX
JBYDKYIIUXCS KBAHTOBBIX 00bEKTOB. Kax/iblii KBaHTOBBIH O0BEKT CO3/1aET B (PU3NYECKOM BaKyyMe
napy BHPTYalIbHBIX YacTull. Ha pric. 2 moka3aHbl CIEAYIONUE XapaKTePUCTHKH Taphl BUPTYTbHBIX
YacTHLl: Sy, — CHHUH; My, — Macca; M, — 4acToTa npeueccuu; Z,, — MOMEHT KOJIMUYECTBA JABUKECHUS
my, Zy ™ ® ; Vy — CKOPOCTb IUPKYJSLUOHHOTO JIBIKCHUS My, ; @ — yroa HyTalluu; & — Yroi
(paza) mpeneccun, OTCUNTBHIBAEMBI OTHOCUTENBHO JIMHUM OTcuéTa (J1.0.); I'y, — mupkymanus v,
ompezensiemMas Kak:

_ 2rZy _ 2nZy @y

m oMy ooy

Iy

()

Puc. 2. XapaKTepuCTHKH Napbl BUPTYAIbHBIX YacTHI Sy — cmun; My
— macca; )y — uacrora npeueccun; Z, — MOMEHT KOJIMYeCTBa ABmzAkenust M, ;
Vy — CKOPOCTH WHMPKYJISIWMOHHOTO fBmkenus My; 6 — yroa myraumm; o —
yroa (¢asa) mpemeccuu, OTCYHTHIBAEMbIil OTHOCHTEJILHO JHHHH OTCYéTa (J1.0.);
I'y — unpxyasinns vy, .
B pa6ore [5] mokasaHo, 4To 4acToTa MPEECCHH M HalpaBleHa BIOoJib TOKa I:

o, TTI. (6)
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Torma, yuuThIBas, 4YTO C KaXAbIM KBAHTOBBIM OOBEKTOM CBSi3aHA LUPKYJSILHNA,
HalpapJIeHHAs BAOJb TOKA, TOK MOXKHO HPEICTaBUTh BUXPEBOM HMUTHIO ¢ mupkymsuuei Iy [6],

ompenensgemonn kak I'y =zI'y, rae Z — KOJAMYECTBO DIIEKTPUYECKU 3aPSIKEHHBIX KBAaHTOBBIX
00BbeKTOB (3apsia (), ABMIKEHUE KOTOPhIX co3aaéT Tok |, z=1/q. Ucnonk3ys ypaBHenus (5) u (6) B
BeipakeHuu Juii I'| , nonygaem: I'y =1-27-27,, /(qu).
Ipumeuanue.
1. CgoiictBa (BKMOYas IUPKymsinuio I'|) map BUPTYyaIbHBIX YacTHI, CO31aBaEMBIX

JBIDKYIIUMECS KBAaHTOBBIMH OOBEKTaMH, OOPa3yIOIIMMHU TOK, M MarHUTHas WHAyKIus B,
co3JlaBaeMasi 3TUM TOKOM, OTPEAEIISIOTCS B OJHOW M TOW YK€ CHCTEME OTCYeTa, a MMEHHO
OTHOCHUTEIIEHO «MOJICKYJIIPHON CHCTEMBI» TIPOBOJIA C TOKOM.

2. Cornacno croiictBy 1 (Paznmen 2) mapa BUPTYaIbHBIX YacTHI] 00pa3yeTcs B 001acTu, pa3mep

KOTOpOI71 HMECT NNOPAAOK AJTUHBI BOJIHEBI A KBaHTOBOI'0 00beKTa 3HaUCHHE A OIIPEACIIACTCA

. m
Maccoii 4 M CKOPOCTBIO JBMIKEHHS KBaHTOBOTO ObObekta v [7]: A= h/(mqv), TO €CTb,

MOXKHO TOBOPHUTH O CKaTHHM OOJIaCTH 3aHMMAeMOH Napoi BHUPTYAIbHBIX YacTUI[ TpHU
JBIKEHUH IApHI.

4. OT BHPTYaIbHBIX YaCTHL K “BO3MYIIEHHOMY” (U3HMYECKOMY BaKyymMy ¢
OTPHIATEIbHBIM JaBJIeHHEM

CornacHo cBoiicTBY 4 BuUpTyalbHbIX yactull (Pasnmen 2), BupTyajabHblE YacTUIBI UMEIOT
cnuH. Ho mipu co3anny KBaHTOBBIM OOBEKTOM BUPTYaJIbHBIX YaCTHII, €0 CIIMH HE W3MEHseTCs. B
COOTBETCTBUM C 3aKOHOM COXPAHEHUS MOMEHTa KOJMYECTBA [JBM)KEHUS 3TO O3HAYaeT, 4TO
CYLIECTBYET €II€ OJUH “UCTOYHMK CIIMHA AJIs OOpa3yoIIMXCsl BUPTYaJbHBIX 4YacTUL. MOXHO
IPENOI0KHUTh, YTO (PU3NYECKUN BaAKYyM MMEET BHYTPEHHIOIO CTENEHb CBOOOIbI — CIIUH, KOTOPBIN
U TIPOSIBISETCA TPH CO3JaHUU BHUPTYaIbHBIX d4acTHL. TO €cTh, CyMMapHBIi CHMH Sy mapsl

BUPTYaJIbHBIX YaCTHIl ONpEIENseT BHYTPEHHIOIO CTENEeHb CBOOOABI (M3MYECKOrO BaKkyymMa B
o0acTu co3aHusl Mapbl BUPTYATbHBIX YACTHII.

Cornacuo cBoiictBy 4b (Pasmen 2) Mexay cnuHaMH MOTYT CYIIECTBOBATH CITMHOBBIE
KOppEeNAUi. DKCIEPUMEHTHI, POBOJUMBIE CO CBEPXTEKYUHM *He-B, moKa3alu, YTO CIIHHOBBIC
KOPPEJSAIUH MOTYT OCYIIECTBIISTHCS CBEPXTEKYIHMMH CIMHOBBIMEH Tokamu [8-10]. CBepxrtekydme
CIIMHOBBIE TOKM MOTYT BO3HHUKaThb MEXJy CIMHAMH BHUPTYAJIbHBIX YAaCTHUIl, CO3JaBA€MbIMU
KBaHTOBBIMH 00BbEKTaMH, 00pa3yIOLUMH TOK, U CIIMHAMU, ONPEAEISIONIMMI BHYTPEHHIOIO CTETIEHb
cB00OABI (pu3nyeckoro Bakyyma. CBepXTeKy4Hil CIUHOBBIA TOK BBIPABHHMBAET XapaKTEPUCTHKHU
MPELeCCUPYIONIUX CIUHOB (YIJbl HYTAallMW U TPELECCHM), MEXKIY KOTOPhIMH OH BO3HMKAeT, U
TakuM O00pa3oM TIpereccus CIHUHAa BHUPTYaJbHBIX YaCTUI[ MOXET ‘“‘pacHpoCTpaHsAThCA B
¢usznueckoM Bakyyme. B pesynbrare Kakayr0 TOYKY HPOCTPAHCTBA MOMKHO XapaKTepU30BaTh
4acTOTOM Mpelneccud CIHUHOB, OMNPEAEISAIOIINX BHYTPEHHIOK CTENEHb CBOOOJIBI (PHM3UYECKOTrO
BakyyMa. (DTO HE MPOTUBOPEUUT MPHUHATOM B KBAHTOBOW MEXAHWKW KOHIEMIIMA O TOM, YTO B
(¢u3MUecKOM BakyyMe€ MOTYT CYIIECTBOBAaTh KBAHTOBBIE TapMOHUYECKHE OCHMIUISTOPBHI,
o0Jrafaroiye Tak Ha3pIBaeMoM “Zero-point energy”. Dra kourenmus Oblia pa3suta B ['epmannn A.
OitamreriHoM U O. CrepHoM B 1913 roay [11]). 13 cBOWCTB BUPTYAIbHBIX YaCTHI[ CIEIYET, YTO C
4acTOTOW CHMHA CBsI3aHa Macca, KOTopasi MpHU OIpeNelEHHbIX YCIOBUSAX MOXKET IMPEBPAaTUTHCS B
Maccy peasibHbIX YacTHIl. BO3MOXXHOCTD pOXKI€HUs YacTUIl B (PU3UUYECKOM C BaKyyMe 03HA4aeT, UTo
BaKyyM MOXET paloTaTh ‘““Ha pa3pbhIB”’, YTO XapaKTEPHO VIS CPENbI C OTPUIATEIHHBIM JIaBIICHUEM
[3].

Takum o0pa3om, coriacHO ypaBHEHHUIO (3), MarHWTHAs WHAYKIHS CO3MAETCS JABUKEHUEM
(Gu3MYecKoro Bakyyma, B KaXJOW TOYKE KOTOPOTO MMEETCs MPELEeCcCHs CIHHOB, COCTABISIOMIMX
BHYTPEHHIOIO CTeleHb CBOOOABI (U3MYECKOTO BaKyyMa, TO €CTh JABM)KEHHEM BO3MYIIEHHOTO
BaKyyMa.

Ilpumeuanue.

21



1. Takme xapakTepuCTHKM (U3NYECKOIO BaKyyMa KakK OTPULATEIbHOE JaBJIEHUE U
IIOJIOKUTEbHASL IUJIOTHOCTh, HE IPOTHUBOPEYAT CYLIECTBYIOIIUM MOJEISAM ‘KOCMHUYECKOI0”
Bakyyma [12]. CornacHo 3tuM Mozensim, okoso 70% Bceil sHeprun BeeneHnHoil cyiiecTByeT B Buae
TaK Ha3bIBAEMOW TEMHOW HHEPrUM WM “‘KBUHT3CCEHLMHU , XapaKTEpU3YyIOLIEHCs OJHOPOIHBIM
pacripeielIeHUEeM 10JI0KUTENIbHON INIOTHOCTU M OTPULIATEIbHBIM JIaBICHUEM.

2. JlBmxeHne OOBEKTa B BO3MYLIEHHOM (GHU3MYECKOM BakyyMmMe (C IUIOTHOCTBIO p)

PAaBHOCUJILHO HAJIOXKEHHUIO HA HEr0 MAarHUTHOTO MOJIsi ¢ MHAYKIMEeH B =—-2,/7p -U, rae U ckopocTh

o0bekTa. IMeIoTCs SKCIIepUMEHTAIbHBIC JAHHBIC, KOCBEHHO CBHUICTEIILCTBYIOIIUE O TOM, YTO TPU
OTCYTCTBHU MarHUTHOTO IOJIsl B CUCTEME (PH3MYECKOr0 BaKyyMa B CHCTEME JIBUKYIIErocsi 00beKTa
MarHUTHOE IIOJIe CYIIECTBYeT. B paccMarpuBaeMbIX SKCIEPHUMEHTAaX JaHHBIE OTHOCITCS K
HEUTPUHO; HA COBPEMEHHOM OJTale pa3BUTHA (GH3UKH HauOojee IPHEMIIEMOW CUMTACTCsI
KOHIICHIIMSI MACCMBHOTO HEHTPUHO, UMCIOLIECTO HANPABJICHHBIM BIOJIb CIIMHA MarHUTHBI MOMEHT.
[Ipy JBWKCHUM OTHOCHUTEIBHO «KOCMHYECKOTO» BaKyyMa OpPHCHTALMs CIHHA HEWTPUHO
MPOTUBOIIOJIOKHA HAINPABJICHUIO CKOPOCTH, B TO K€ BpPEMs NPH JIBMKCHHH B MArHUTHOM IIOJIC
(CyLIECTBEHHO IMPEBBIILAONIEM MAarHUTHOE I10JIe 3€MJIM) CIIMH HEHTPHHO OPUEHTHPYETCSl BIOJb
MarHuTHOW MHAyKuH [13, 14].

5. 3akiIl0ueHune

1. Vuér cBOICTB BHpPTyaJbHBIX YaCTHIl, CO3JAaBAEMbIX JIBIKYIIUMHUCS KBAHTOBBIMU
00BEKTaMH, TO3BOJSIET MOJCIHPOBATH JJIEKTPHUECKUH TOK BHUXPEBOH HHUTHIO B (DU3NIECKOM
BaKyyMe M OINUCHIBATh MAarHUTHBIC B3aMMOJICHCTBHS YPaBHCHHSIMH B3aMMOJCHUCTBHUS BHXPEU B
HHG&HBHOﬁ HEeCKUMaeMou KUAKOCTU C OTPULATCIIbHBIM OaBJICHUCM.

2. Tak kak CBEPXTEKYYHU CIIMHOBBIH TOK, BO3HHKAIOIINNA MEXIy CIHMHAMH, BHIPDABHUBACT
XapakTEePUCTUKU (YIJIbl HYTAlMM W TPEIHECCHH) MPEHECCUPYIOIMMX CIUHOB, IMPELeccus CIHHA
BUPTYaJIbHBIX YaCTHUIl MOXKET “‘pPaCIpPOCTPAHATHCS” B (PU3HUUECKOM BaKyyMe.

3. BenuunHa MarHUTHOW MHIYKIMH MPONOPLMOHAIBHA CKOPOCTU JIBUXKEHUS (PU3UUYECKOTO
BaKyyMa, B KaXJIOH TOYKE KOTOPOrO MMEETCS MPELECCHsl CIIUHOB, COCTABISIONIMX BHYTPEHHIOK
CTCTICHh CBOOOJBI (DM3MUECKOTO BaKyyMa, TO €CTh, MPOIOPIHOHAIBHA CKOPOCTH JIBHIKECHUS
BO3MYIIIEHHOTO BaKyyMa.

4. B cucreMe 00bBEKTa, ABUXKYIIETOCS B HEMOJABUKHOM (B JIaDOpAaTOPHOM CHUCTEME)
BO3MYIIEHHOM (PU3NYECKOM BaKyyMe, CYIIECTBYET MarHUTHOE TOJIE.
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MAGNETISM AND VIRTUAL PARTICLES

L. B. Boldyreva
State University of Management

boldyrev-m@yandex.ru

It has been shown that with due account of the properties of virtual particles created by moving quantum entities electric
current can be represented by a vortex line in the physical vacuum, and magnetic interactions can be described by the
equations for the interactions of vortices in an ideal incompressible liquid with positive density and negative pressure.
The sign of the pressure in a medium depends on the nature of internal stresses in it. If the internal stresses are like
“omniradial tensions”, the pressure will be negative. It is shown that spin correlations between spins of virtual particles
effected by spin supercurrents may result in the rise of negative pressure in the physical vacuum.
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[1OJIA 1 CHJIbI MTHEPIITUN KAK OBBEKT HAYUHOI'O NCCIIEAOBAHM A

I'.U. Iunos

warpdriveO9@gmail.com

B teopun ®Pusmueckoro Bakyyma TOPCHOHHOE IOJIE MHTEPIPETHUPYETCS KaK IIOJIE MHEPIHH, MOPOXKIAOUIEE CHIIBI
HHEpIUH. YCTaHOBIICHA CBA3b BOJIHOBOM (D)YHKIMM KBAHTOBOM MEXAaHHUKH C IojieM mHepiuu. Bee dusndueckue mons u
B3aUMOJACHCTBUS CBOAATCS K TEOPHH TPAaBUTAIMOHHOIO, 3JICKTPOMArHUTHOTO MOJeH W mojed nHepmmu. IIpuBeneHs
MIPUMEPBI SKCIEPUMEHTAIFHOTO MTPOSIBICHNUS TTOJICH MHEPLUH B PA3INYHBIX pas3fenax Gpu3nku.

[IpoGnema moseit U CHJI MHEPIMKM BO3HUKIIA €1Ie BO BpeMeHa HbIoTOHA, KOTOpBIN MepBbIit
3aJ1aj1csl BOIPOCOM, IIOYEMY U3MEHSETCS T€OMETPHUS IOBEPXHOCTU BOJBI BO BpallarolieMcs Beape?
C tex mop Mexay y4eHbIMH mouTH 350 JIeT BeyTcsl CIIOPHI 1O MpobJIeMe MojIei v cuil nHepiuu. 13
100 y4eOHMKOB 1O Kjaccuueckod MexaHuke 60% aBTOpOB paccMaTpUBAIOT CUJIbI MHEPLMH Kak
«HepeanbHbIe», 30% Kak peanbHbie, a 10% BooOIIIe He 00Cy)Aat0T 3TOT Bompoc. Okazanocs [1, 2],
4TO npodiieMa HMHEPUUU B CHIIy CBOEH YHMBEPCAIBHOCTH BBIXOJIUT Jaj€KO 3a TIPaHMIIbI
KJIACCMYECKONW MEXaHUKU B €€ HbIHEIIHEeM MOoHMMaHuu. boriee Toro, momist uHEpUUU OOBEIUHSIOT
KJIACCUYECKYIO U KBAaHTOBYIO TEOPHIO MOJIS.

B MexaHuke MaTepualibHON TOYKM U3BECTHO YETHIPE TUIIA CHII HHEPLIUU

m® — Y i —2m[@v]-ma[F]-mr] ®
dt or

U 6Ce OHU He YO0B/IemEopaIom mpemvemy 3aKoHy mexanuxu Hvromowna, MOCKONbKY HET
OTBETa Ha BOIPOC, CO CTOPOHBI KAaKUX TE€JI OHM IPUJIOKEHBI. Bce cuibl MHEpLUU MOPOXKIAECHbI

BpaIlCHHEM: TpH CHUTBI =2m[wV], —m[@[oT'], —-m[@T'] mopokaeHsl  BpallleHHEM
IPOCTPAHCTBEHHBIX B yrmax Diimepa ¢@,y,0, a «mocTymaTtenbHas» Ccuia uHEpIud— mW
BpalllcHHEM B IICEBJOCBKIMJIOBBIX yriax 6, 6,, 6, (yrasl B miockoctsax X, —ct ) [2]. Cusl

MHEPLUHUHU UMEIOT MOJEBYIO MPHUPOAY, NOCKOJIBKY MOPOXKACHBI MOISIMU WHEPLMH, BO3HUKAIOIIUMU
IIPY BPAILLEHUHU MaTepuu. boisee Toro, cuibl MHEPLIMHA MOKHO OTHECTH K BHYTPEHHUM M K BHELTHUM
CHJIaM IO OTHOILIEHUIO K HEKOTOPOH MEeXaHMYeCKOW cucteme. YOenuTenbHBbIM J0Ka3aTeIbCTBOM
PEATbHOCTH CHJI HHEPLUH MOTYT CiykuTh otorpaduu (Puc. 1), Ha KOTOPBIX MOKa3aHO JeiicTBHE
CHWJI MHEpUMH Ha KOCMOHABTa, HAaxOJSLIErocss BHYTpU Bpamaronieics ueHtpudyru. Cnesa
BO3HUKIIIAs CHJIa MHEPUMH SKBHUBAJEHTAa IpaBUTallMOHHOMY Moo 1G; cmpaBa cuila MHEpUUHU
SKBUBAJICHTA TpaBuTanMoHHOMY momo 8G. Ilpu yBenWdeHHWH YIIIOBOH CKOPOCTH BpPALICHUS
KOCMOHABT TEPSIET CO3HAHUE.

G=01 01 HR 126 5-07-07 I10:17:08 8 HR 143 5-07-07 I10:17:23
o N\, » g
~ gl | { 'll ,\‘ ‘ 2 ! " )\‘

.

Puc. 1. [leiicTBue ciJ1 HHEPUUH HA HleHTPUdYyTe.

«MBI BCE UYTO-TO MPO3€BajM, YTO-TO OYEHb BaxkHOe» — muieT Pomkep IleHpoy3 Ha
nociefHedl crpaHuie cBoel ¢yHaamentanbHOH kHurH «Ilyth k peanpHOCcTHY [3]. Teopwus
Odusnyeckoro Bakyyma moOka3pIBaeT, YTO TMPO3€Bajll Mbl HETOJIOHOMHBIE BpalllaTelbHbIC
KoopAuHATH @y, 0,0,, 6,, 6, xak 3JIeMeHTHl POCTPaHCTBA COOBITHI [2]. ®H3nka HaunHAeTCS C

MEXaHUKH U JajbHeillee pa3BuTue (yHAaMEHTaIbHOW (U3MKU BCErJa CBA3aHO C M3MEHEHUEM
OCHOB MexaHHMKH. Tak ObLIO, KOT/Ia MEeXaHHKa MaTepraibHOM Toukn HeloToHa [4], Oazupyromascs
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Ha Tpex ypaBHeHUsX HpioToHa m Tpex 3akoHax HploTOHA, ObLta oboOwena JI. Dinepom 00
Mmexanuku meepdoeo mena. B mexanuke Diinepa [5], BMecTo marepuanbHOil Toukn HbroToHa,
paccmarpuBaetcsi (aOCOJIFOTHO) TBEPJOE TENO KOHEYHBIX Pa3MEpPOB, COCTOAIIEE M3 MHOKECTBA
MaTEpUaIbHBIX TOYEK, PACCTOSIHME MEXIYy KOTOPbIMH HE MeEHseTcd. B HHepuuanbHON cucreme
oTcyeTa, BMECTO Tpex ypaBHeHuM Hprorona, JI. Ditnep BBOAUT 6 ypaBHEHUN ISl ONKMCAHUSA
JBUKEHMSI TBEPJOrO Teja: TPU IOCTYNATEJIbHBIX YPABHEHMs JIBMJKEHUS W TPHU BpallaTeJIbHBIX
ypaBHenus. JI. Ditiep mpekpacHo MOHMMAJ, YTO OH OTKPBLI HOBBIM MPHUHIMI MEXaHUK [D] , Haj
KOTOPBIM OH paboTai 25 JeT U KOTOPBIH BOIUIONIEH B 6 YpaBHEHUSIX JBWKEHHs TBepaoro Tena. Ho
JI. Ditnep O6buT MaTeMaTHK U He chopMynupoBai GU3MUECKUE MPUHIIUITBI MEXaHUKU TBEPAOIO Tela,
KaK 3TO OOBIYHO MPOUCXOIUT MpU 00001eHNH PyHIaMeHTaIbHOM Qu3ndeckoit Teopuu. Hanpumep,
UCXO/S U3 OMbITa, HE0OX0AUMO OBIIO CHOPMYITHPOBATH 3aKOH BPAIIATEIHHON MHEPIMU TBEPIOTO
TeJa TaK: Bpawaroweecs meno 0yoem epauamspcs CKoib Y200HO 00120 NO UHEPYUU, eCllU HA He20
He Oelcmeylom 6HewHue Culbl U MOMEHMbl Cul. 3aKOH BpALIATEIIbHON HHEPLUUHU HYXKHO
paccMmarpuBaTh Kak 00001IeHUe 3aKOHA MMOCTYNATEIbHON HHEPLUU MeXaHUKU HbloTOHA, TOMOTHNB
ee gpawamenvHol omuocumenvHocmoio [2]. JleficTBUTENBHO, MOCTYyNATeIbHAsS OTHOCUTEILHOCTH
yctaHoBieHa JI. DHIepoM Kak CylIECTBOBAHME B MEXAaHHUKE TBEPAOrO Tejla €BKJIUJIOBOH METPUKH

ds® =dx? +dy® +dz?, Ho uM GbUTa ymymeHa W3 Buja BpamarenbHas merpuka dz° =(d7)?, e
dy=dy€,=€dp+€.d0+€dy - OecckoHeuHO Manblii 1OBOPOT Tpuaabl Diinepa [2].
CyliecTBOBaHHE BpPaIIATEIbHON METPUKH MEHSET ME€OMETPHIO MPOCTPAHCTBA COOBITHH MEXaHUKH

TBEPJOro Tena, JAeias €€ IIECTUMEPHON, PAcCIIOCHHOM M HaJENEeHHOW CTPYKTYpOH I'€OMETpHUH
abcomoTHoro mapatenusma 4,(3) [2]. Dtot dakr BoT yxke 250 jeT He MomagaeT B MOJIE 3PCHUS
TEOPETUKOB, YTO B 3HAYUTEJILHOM CTETNIEHU TOPMO3UT Pa3BUTHE TEOPETUUECKOM (PU3UKH.

B 1922 r. maremaruk Onu KapTran BbIcKa3an rumnoTresy O TOM, YTO BpallleHUE MAaTEepHUU

AOJDKHO MCHATb TI'COMCTPUIO IMPOCTPAHCTBA, CO3AaBad Kpyderue INPOCTpPpAHCTBA BOKPYD

. A,(3
Bpararonieiicss Marepuu [6]. DTa rumore3a MOATBEP)KIACHA AHATUTHYECKH B T'€OMETPUHU 3(3)

Kpy4eHHe KOTOPOTO Ompejensercss uepe3 06bekT HeromoHomuoctH Q7. [2] . Ucxomsa wu3
MIPUHIIMIIA COOTBETCTBUS, HAXOJUM, YTO B KauyecTBE MOJS MHEPUUH B ypaBHeHUU (1) BbICTymaeT
YTIIOBas 4acTOTa BPAIEHUs @ , CBA3aHHAS C KpydeHueM Q7 ,, mocpescTBOM COOTHOMIEHMI

Tﬂa}’ = _Qmﬂai/ + gaﬁ(ga,u Q”ﬂ@’ + gs,u Q#&) ' (2)
0 -w o
dx”
Q,Ba Z_QaﬂzTﬂa;/E y Qaﬂ:_ Q,Ba = 603 0 - , (3)
-0, o 0

e T%4, - koapdurmentsl Bparenus Puaun npoctpanctsa A, (3) .

OrmetMm  cnenyromue  cBoiicTBa  ypaBHeHud  Teopun  Pusmueckoro  Bakyywma,
OIUCHIBAIOLINX TUHAMUKY TOJICH MHEPIMH (TOPCHOHHBIX MOJICH):

1. Cynepnpuuunnocms yKka3bIBaeT Ha CYLIECTBOBAHHE OOBEKTOB, JBHXKYIIUXCS CO
CKOpPOCTSIMH CBeTa C WM MeHbIle U OoJble cKOpocTH cBera. CyIlecTBOBaHHE TaKUX OOBEKTOB
JI0Ka3aHO SKCIIEPUMEHTAIbHO Ha Makpo [7-11] u mumkpo [12] ypomHsx. [1ogo0HBIE BOJHOBBIC
OOBEKTHI MOTYT UMEThH IOJIOKUTEIbHBIE, HYJIEBbIC, OTPUIATEIbHBIE U MHUMBIE Macchl MOKOs. B
MoCJIeTHEM ciIydae JOMYCKaeTCsl IBUKEHNE C OECKOHEUHOM CKOPOCTHIO, IIPU ATOM SHEPrHusi 00beKTa
oOparaercs B Hyllb, HO €r0 UMITYJIbC OKa3bIBAETCSI KOHEUHBIM.

2. l'unepnpuyunnocms XapakTepu3yeT BTOPUUHBIC TIOJS HHEPIUH, KOTOPhIE HOPMHPOBAHBI
Ha €MHMILY U yJOBIETBOPSIOT YpaBHEHUSAM KBaHTOBOW Teopuu moJjs. IlepenyThiBaHuEe BOJTHOBBIX
(GyHKIUH BTOPUYHBIX IMOJICH MHEPIMH CBSI3BIBAET BCE TOJIEBBIE OOBEKTH B TEOPUU DHU3NIECKOTO
Bakyyma Tak, 4TO U3MEHEHHE COCTOSIHHS OJIHOTO M3 HUX CKa3bIBAeTCs Ha COCTOSHUM OCTAJIbHBIX.
['MnepnpruuuHHOCTh IKCIIEPHUMEHTAIFHO HAOI0aIach HECKOJIBKHUMH TPYIIIAMUA HCCIIE0BaTeNeH
17151 POTOHOB, AIMEKTPOHOB U Aaxke aromoB [13-19].
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3. Mezanpuuunnocms - CBOMCTBO MaTepUabHBIX OOBEKTOB, KOTOPOE CYLIECTBYET 10 HX
MOSIBJICHHUSI B TPyOOM MaTepUalIbHOM MHpe. DTO HeKoTopas MHPOPMALMOHHAS MaTpulla 00bEKTa,
CYIIECTBYIOIIAsl BE3[€ M BCErJa MIHOBEHHO, 0€3 INOHATHS CKOPOCTH pacHpoCTpaHEeHus u 6e3
SHEPIrUU B OOBIYHOM e€ MOHUMaHuU. CyIIeCTBOBaHUE TAKMX OOBEKTOB TEOPETHUECKHU MPEICKa3aHO
ypaBHeHusiMH  Dusnueckoro Bakyyma M 1noka He IOHATHO, KakMM o00pa3oM HpojeiaTh
HKCHEPUMEHTHI, JIOKa3bIBAIOIINE CYIIECTBOBAHME METAIPUYMHHOCTH, IIOCKOJIBKY TaKOH BHI
HNPUYUHHOCTH ITOPOXKICH MTOCTMATEPHATUCTUYECKOM (BHr3HKOii [1].

4. I'unepnpocmpancmeo teopun Ousnveckoro Bakyyma umeer aecsath usmepenuit [1]. OHo
COCTOMT U3: 1) @Hewtne2o 4eTHIPEXMEPHOTO NIPOCTPAHCTBA TPAHCISILIMOHHBIX KOOPAUHAT X,Y,Z,Ct;

2) 6HympeHHeeO WIECTHMEPHOTO IPOCTPAHCTBA HETOJIOHOMHBIX BpPAIIATEIBHBIX KOOPAMHAT
OL0,,05,0,0,,60,. THunepnpocTpaHCTBO HMMEET JIB€ METPUKH: TPAHCISLHUOHHYI0 METPUKY

ds? = gikdx'dxk ¥ BpamarensHyio MeTpuky dz? =T 25T Pan dX dX".

5. B meopuu @usuueckozo Baxyyma ece dsudicenus ceo0samces K epawyenuio, Io3ToMy B Hel
NPUHLIUINAIBHO OTCYTCTBYIOT HHEpLUAIbHBIE CHCTEMbl OTcCueTa. ECIM yCKOpPEHHE CUCTEMBbI
OTCUETa Majio, TO €€ MOYKHO pacCMaTpHBaTh Kak (KBa3u) WHEpIHAIbHYO [1].

6. Ilona unepyuu B Teopun dusznueckoro Bakyyma oObeanHAIOT Bee (pU3MUYECKHE MO U
B3aMMOJICHCTBHS, SBISIOTCS TEPBHYHBIMA W B (KBa3W)MHEPIHUAIBHBIX CHCTEMax OTCYETa
YIOBJICTBOPSIFOT YPaBHEHUSIM KBAHTOBOM JJIEKTPOAMHAMUKH U KBAaHTOBO# IpaBuMHaMHKH [1].

7. Ilonesoti cupockon (3apsyKEHHBIA WU HET), MOAYMHSAIOLIMICS ypaBHeHUAM Dusnueckoro
Bakyyma - ocHOBHOI 0OBEKT HCCIIeZIOBaHUS B HOBOM TEOpUHU.

8. Hoevie nomenyuanvl 63aumoodelicmeus HalJCHbl U3 PEIICHUH ypaBHEHUH DHU3NYECKOTO
Bakyyma, 103BOJISIIOLINE ONUCHIBATH SIACPHBIC B3aUMOJCHCTBHS (yHIaMeHTAIbHBIM 00pa3om [20-
23].

9. [Ilomenyuanvnas sHepeusi @uzuueckoeo Baxyyma TmposiBisgeT ceb0s BO MHOTHX
(bU3MUECKHX SIBJICHUSX U MOXKET OBITh MCIIOJIb30BaHA B BAKYYMHBIX TEXHOJIOTHUAX [24].

10. Tenenopmayus [25] marepraabHBIX ¥ TOHKOMAaT€pPHAIbHBIX 00BEKTOB B 10TH - MEpHOM
npoctpancTBe Teopun Ouszmueckoro Bakyyma nomyctumMa u yrpasisema.

11. Mamepuanusayus 06bEKTOB TEOPETUUECKH OIMCHIBACTCS KaK: 1) HCUE3HOBEHHE B OJTHOM
TOYKe A TPOCTPAHCTBA U «IIOYTH MTHOBEHHOE» MOSBJICHUS B JIPYrod yIaJeHHON Touke B; 2)
CyOnuMalusi MaTepHalbHOTO 00bEKTa U3 MOTEHIUATIbHON dHepriun dusnueckoro Bakyyma [26].
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FIELDS AND FORCES OF INERTIA AS THE OBJECT OF SCIENTIFIC RESEARCH
G.l. Shipov

warpdrive09@gmail.com

In the theory of Physical Vacuum, torsion field is interpreted as a field of inertia that generates inertial forces. The
connection of the wave function of quantum mechanics with a field of inertia is defined. All physical fields and
interactions are reduced to the gravitational , electromagnetic fields and field of inertia. Examples of experimental
manifestations of fields of inertia in the various branches of physics are demonstrated.
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THE GEOMETRY OF ENERGY — MOMENTUM TENSOR

Mariya Podarovskaya and Gennady Shipov
Faculty of physics, Lomonosov Moscow State University, Moscow, Russian Federation

warpdrive09@gmail.com

We presented the geometro-hydrodynamical formalism of a non-relativistic rigid body rotating motion based on a six-
dimentional manifold of the geometry of absolute parallelism, which is the anholonomic geometry and possesses the
torsion. We geometrized the energy — momentum tensor in the body-fixed coordinate system. It is important that the
inertial forces are the result of the rotation of the space around the rotating object.

Introduction

During a lot of years attention is paid to the effects in the non-inertial frames. The inertial
effects on electrons are in the focus of many studies starting with the Barnett effect and Einstein and
de Haas experiment [1], [2]. In recent years attention is paid to the effect of the influence of
acceleration and rotation on spintronic applications. The spin-dependent inertial force in an
accelerating system under the presence of electromagnetic fields had been derived from the
generally covariant Dirac equation [3]. It was shown that mechanical vibration in a high frequency
resonator can create a spin current via the spin-orbit interaction augmented by the linear
acceleration.

For a long time the problem of construction a realistic physical model of quantum matter
with spin is an important subject of many researches. The geometro-hydrodynamical representation
of the Pauli electron theory was offered in the pioneering works of Takabayashi, Holland and Vigier
[4] — [10]. The geometro-hydrodynamical formalism to be able to express visually the information
encoded in a two-component Pauli spinor and had been based on idea that spinor determines a state
of rotation in spin space through an orthogonal set of coordinate axes or triad. In this model the
spinor field defined on the manifold R(3) x SU(2) is described by the motion of a fictitious
ensemble of very small spinning bodies continuously distributed in space.

In different years attention is paid to the classical models of spin and their possible
expansions to the quantum spin models [11] — [14]. The general statistical approach of a non-
relativistic rotating and translating charged rigid body had been developed using Euler angle
representation [15] and the author assumed that the Euler angle space must be a space with torsion.
It is important that when we describe the motion of rigid body in the body-fixed coordinate system
using the anholonomic rotational coordinates, the application of Hamilton's principle would
produce wrong equations of motion [16]. It was shown that the rigid body moves along
authoparallel trajectories in the body-fixed frame and the correct equations for the angular
momentum and for the translational motion were derived.

The Euclidian geometry that underlies classical mechanics is a three-dimentional poin
manifold. To be able to take into account the rotational degrees of freedom of an arbitrarily
accelerated three-dimentional reference frame we will have to use a six-dimentional manifold
(x1,x5,%3,08,¢, x) or the three-dimentional manifold of orientable points. The geometry of this
manifold is the geometry of absolute parallelism [17] — [24], which was considered by Weitzenbock
[19], [20] and Vitali [22], [23]. We can represent the six-dimentional manifold as a vector bundle
[17] with a base formed by the manifold of the translational coordinated x;,x,,x; and a fibre
specified at each point by orthonormalized references é* where a = 1, 2,3 - is the number of the

reference vector and e'e; = 65

The connection of absolute parallelism has the form A%, =é%d,é.,a,b,c =1,2,3 —
are the Euler space indexes. The connection can be written as A, = I'f,. + Ty, where I, —are
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the Christoffel symbols and Ty, = —Qf. + g (gppQnc + gepPp,) — are the Ricci rotation
coefficients for the basis €. The tensor Q5. represents the anholonomity object and can be defined
as O = —289(0,8, — 0.6,).

The geometry of energy-momentum tensor

Einstein believed that the main problem in the Unified Field Theory was the geometrical
representation of the energy-momentum tensor. Moreover, The geometrization of the energy-
momentum tensor of matter should result in the geometrization of the matter fields and it means the
geometrization of the quantum fields. The geometry of a six-dimensional manifold R(3) ® SO (3)
should differ from the Euclidian geometry of Newton's mechanics in that the coordinates
X1,X,, X5 attach a polar vector whereas the Euler angles don't form a vector, but the vector is
formed by the infinitesimal angular increments. And the general theory of the dynamics in
anholonomic coordinates leads to the anholonomic coordinate transformations [17]. If the following
relationship is carried out d, €. — d.€,, the geometric object Q7. will be equal to zero. In that case,
the triad €% becomes holonomic, but if object Qf. is nonzero, we deal with the anholonomic
differential geometry that possesses torsion. Using the curvature tensor of the absolute parallelism
space which is defined in terms of the connection Qp,. and using a conventional rule for the
curvature tensor Sp. = Ag . — Aj o= 0, we derive the equation which is similar to the Einstein's
equations, but with the geometrized of the energy-momentum tensor

1 1
Tye = (T(;l,bc - Tlgl,ac - Egbcgpn [chfpn - Tp?an])

v
where Tg,. — is the derivation of the Ricci rotation coefficients T..

The rigid rotator

The orientation of a rigid body rotating around a fixed point can be denoted through the
orientation of a set of triad vectors €, fixed of the centre of mass of the body with respect to a set of

the space axes 3{1 via the standard Euler 8, ¢, y. The translation and rotation evolution of the rigid
body is prescribed on the 6-dimensional manifold of the absolute parallelism geometry. We
consider the pure rotations around an arbitrary fixed point of the body. The replacement of the fixes
reference &, can be represent by one rotation by angle $d\chi$ about the spatial axis passing
through the origin of the éa. The infinitesimal turn can be written by the vector d® which
determines the angular velocity vector w/ = d®//dt. The infinitesimal increments dd’/ are
defined by the anholonomic linear transformation into the body-fixed system. We will describe the
rotation motion of the body in the body-fixed fiber space where the orientation of the body are
parametrized by the anholonomic coordinates. The body-frame components of the angular velocity
have the standard form

w' = 6@siny — ¢sinb cos y
w? =6 cosy + ¢ sin @ siny
w3 =y+¢cosh

The angular velocity can be represented by the relation w’ =a{;(a)cfb where the
coefficients a{, (a) form the matrix can have the form

siny —sinfcosy O
cosy sinfcosy O
0 cos 0 1

The covariant metric in the fiber space g,. = €, - €. can be represented in the terms of the
covariant basic vectors in the fiber space €, = a;,€; and the geometry of the fiber space can be
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prescribed by the nonzero components of the affine connection which was determined by the
expression A% = sin 8, A% = A¥ = ——— A% = A} = cot,

Where the Ricci rotation coefficients for the basis €% are determined by the torsion T¢. =
—Q%.. In the space with torsion the affine connections are equal to the corresponding sum of
Christoffel symbols and Ricci rotation coefficients A%, = [y — Qf.. The energy — momentum
tensor in the body-fixed frame depend on the torsion fields Qf. that will form the energy — tensor

a
Tpe -

Conclusions

We was guided by the idea that the orientation of a rigid body is specified through the
inclination of a set of body-fixed axes with respect to a set of space axes via the Euler angles. The
geometry that underlies accurate description of the translational and rotational motion of the rigid
body as we assume must be the geometry of absolute parallelism (autoparallelism), that represents a
six-dimensional manifold R(3) ® SO(3) as a vector bundle with a base formed by the manifold of
the translational coordinated and a fibre specified at each point by orthonormalized references é,.
We investigate the rotational motion of the rigid body in the fibre space, where application of
anholonomic coordinates leads to the nonzero torsion. We derived the equations which are similar
to Einstein's equations but with the geometrized energy-momentum tensor. We take into
consideration the fact that in the fibre space the rotation of the matter generates the torsion of the
space, which formed the distribution and movement of the mass.
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MbI npeicTaBuIn Te€OMETPO-THAPOAMHAMUYECKUH (popMai3M BpaILAIOIErocs] Tejla, OCHOBAHHbBIH HA NIECTHMEPHOM
MHOT000pa3suy TeoMeTpur aOCOJIOTHOTO Mapajiesin3Ma, KOTopas SBJISEeTCS aHTOJOHOMHOW reoMerpueil u oGnamgaer
Kpy4deHHeM. MBI NpeacTaBUIN T'€OMETPHU3aLUI0 TEH30pa 3HEPrul — UMITYJIbca MaTepUH B KOOpAMHATaX ciod. beuio
MOKa3aHo, YTO CHJIBI HHEPLUH SIBIISTIOTCS CIIEICTBUEM KPY4EHHS IIPOCTPAHCTBA BOKPYT BPALIAIOIIErocs 00bEeKTa.
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I10J151 JIEKTPOJVUHAMUKN OPUEHTUPYEMOIM TOUKU B HAYYHOM U
TEXHOJIOTUYECKOM ACIIEKTE
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ITokazaHo, YTO OCHOBHBIC KaueCTBECHHBIC XaPAKTEPHUCTHKU IOJIEH 3IEKTPOJUHAMHUKH OPHEHTHPYEMOH TOYKH B
CHEIHaIbHOM PEXHUME TeHEPAINY COBIAJAI0T C OCHOBHBIMHU KaueCTBCHHBIMH XapaKTEPUCTHKAMH TOPCHOHHBIX TOJNEH 1
CKaJIIpHBIX BOJIH Melina.

1. DaexkTpoauHAMHKA OpPHeHTHpPYeMoOii ToukH. CrneunuajibHble 3JIeKTPOMATHUTHBIE
noJif

DJeKTpoiMHAMUKA OpUEHTUpYeMO# ToukH [1, 2, 3] siBisieTcs paciMpeHueM KIIaCCHYeCKOM
JIEKTPOJAMHAMUKU MakcBemia-JIopeHna BBUAY TOro, YTO YpaBHEHHsI HOBOHM 3JEKTPOJUHAMUKU
WHBApUAHTHl OTHOCUTENILHO MPE0Opa30BaHMl TEOPHH OTHOCUTEIHHOCTH PEATbHBIX CHCTEM OTCYETa
(peanbHOit  oTHOcHTenbHOCTH) [4]. IlpeoOpazoBaHus peaabHOW OTHOCHUTEIBHOCTH MEXKIY
peambHBIMH CHCTEMaMH OTCUeTa SIBIISIIOTCS 0ojee OOMMMH, YeM NpeoOpa3oBaHMS CIICIUATEHON
OTHOCHUTEJIBHOCTH MEX1y UHEPLUAIbHBIMU CUCTEMAaMH OTCUETA.

Teopuss ~ pealbHOW  OTHOCHTEIBHOCTH [4] 00OCHOBBIBAaET  MpeoOpa3oBaHuUs
IIPOCTPAaHCTBEHHO-BPEMEHHBIX KOOPJMHAT COOBITUM M KOOpAMHAT (U3UUECKUX TMOJIeH MEXAy
peaJIbHBIMM CHUCTEMaMH OTCU€Ta, TO €CTh TAKUMH CHUCTEMaMH OTCUETa, KOTOpPbIE COEIUHEHBI C
peanbHBIMU TEJIAaMU U allpUOPU SIBJIIIOTCS HEUMHEpLHMaJbHBIMU. B KauecTBe peasbHOM cHcTeMbl
OTCYETa B 3TOM TEOPUM BBICTYNAET MaTepHUajbHas TOUKA (TEJIO MPEHEOPEKUMO MaJIbIX pa3MepoB)
WIA JIOKaJIbHAsl 4acTh MPOTSDKEHHOIO TeNa, YKECTKO CBA3aHHBIE C YETBEPKOH OpPTOrOHAIbHBIX
€MHUYHBIX BEKTOPOB, - TaK Ha3blBaeMas UEThIpEXMEpHasi OpUEHTUpyeMas Touka. Teopus
peaqbHOM  OTHOCHTENBHOCTH  OCHOBaHa Ha  IMPOCTPAHCTBE  COOBITHUH  YeThbIpeXMEPHBIX
OpPHEHTHUPYEMbIX ToueK, BBeaeHHOrO .M. [IIunossim [5].

VYpaBHEHUS HOBOH 3JEKTpoJMHAMHMKM B L-koBapuaHTHOM BuJe (MHBaApUAHTHOM
OTHOCHUTENILHO MpeoOpa3oBaHUN peaNbHON OTHOCUTENBHOCTH) (OPMYIUPYIOTCS €IMHCTBEHHBIM
obpazom. IlepBas mapa ypaBHEHMH OTHOCHTEIbHO JIOKAJIbHBIX KOMIIOHEHT L-TeH3opa
AJIEKTPOMAarHUTHOTO TOJISI B CaMOM O0IIIEM BUJIE BBITJISIIUT TaK

chab+Vcha+Vanc:Ov (1)
Tac v; €CTh KOBapHaHTHAaA IMPOU3BOAHAA B JIOKAJIBHBIX HETOJIOHOMHBIX KOOpAXMHATaX [8]:
v:Za= Za,c+T£CZb’ v:Za= Z?C'Tlglczba (2)

Ty - xoobduimeHtsl BpaiieHuss Puuyun. Bropas mapa ypaBHEHHE 3IEKTPOANHAMUKH
OpUEHTUPYEMOMN TOUKU U ypaBHEHUE HETIPEPHIBHOCTU COCTABIISIOT CIIEIYIOIINE COOTHOIICHUS:

v, Fb =2 je, ©)
Vo je=0. (4)

ODJIEKTPOMarHUTHOE II0JIE AJIEKTPOJMHAMHMKMA OPUEHTUPYEMOM TOYKH B CHELUAIBHOM
pexxume reHepaluu (ganee: «creunuanbHoe OM-mose») o0003HadaeT JIOMOJHUTENBHYIO (IO
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CPaBHEHHMIO C KJIACCHYECKUM DJIEKTPOMATHUTHBIM IOJIEM) COCTABIISIFOIIYIO 3JICKTPOMAarHUTHOTO
o151, 00J1a/1aI0UTYI0 CTIEHUATBHBIMU (OTIIMYHBIMH OT KJIACCUYECKHX ) CBOHCTBAMMU.

B Hacrosmeit paboTte mporu3BOAUTCS KAYECTBEHHOE CPaBHEHHE CTICITUATBHBIX DM-11oJei c:

1) sxcriepumeHTanbHO 0OHapyxeHHbIMU B Poccuu B konue 1980 rr. mopcuonnvimu nonsamu
[6];

2) 3KCIepUMEHTaIbHO OOHapyxeHHbIMU B ['epmanuu B 1990 rr. ckansprvimu soarnamu [7,
8] (B manpHeiIeM: «CKaIsIpHbIC BOJIHBI Meiiia), TeHepHPYEMbIMH JICKTPOMATHUTHBIM 00pa3oM.

2. OcHOBHBIE CBOIICTBA TOPCHOHHBIX IOJIed W CKAJSPHBIX BOJH Meisla U ux
CPaBHEHHUE C TEOPETHYECKMMHU CBOIICTBAMH CllelUAIbHBIX JM-moJei

OKclepUMEHTalIbHO OOHapykeHo [6, 7, 8], 4To TOpPCHOHHBIE MOJS U CKAJSPHBIE BOJIHBI
Meiina neMOHCTPUPYIOT Pl 3P PEKTOB, BBHIXOMSMIUX 32 PAMKH KIACCHYECKOW JIIEKTPOIMHAMUKU
Makcgeina-Jlopenua. Cpeay HUX BBIICINM ISITh OCHOBHBIX 3 (QEKTOB:

2.1. IIpu HEKOTOPBIX peXHMMaxX I'eHEpallil TOPCHOHHBIX IOJICH (CKAISPHBIX BOJIH Meiiia)
YCTAHABIINBAETCS PEXUM CTOSYEH BOJHBI B OTKPBITOM IIPOCTPAHCTBE MEXIY TI'€HEPaTOpOM H
MPUHUMAIOIIUM YCTPOHCTBOM. JJIsl KIIaCCHUYECKUX AJIEKTPOMArHUTHBIX BOJIH PEXHUM CTOSUUX BOJIH
BO3MO>KEH TOJIBKO B 3aKPBITBIX BOJHOBOJHBIX CTPYKTYpaXx.

2.2. CkopocThb pacrnpoCTpaHEHMs] TOPCUOHHBIX MOJeH (CKalspHbIX BOJH Meiina) Moxer
IIPEBBILIATH CKOPOCTh CBeTa B BakyyMe C. B oaHoil cepum skcnepumeHToB [8] Obul mOIy4eH
KO3 PHUIHEHT npeBbIeHus 1,5

Vscalarwave _
Tscalarwave = 1 5 (5)

OTMeTuM, 4YTO KJAcCMYecKas OJJeKTpoanHamuka Makcpemna-JIopeHnia U crnenuaibHas
OTHOCHUTEJIBHOCTh OHHINTEHHA YCTaHABIMBAKOT OTPAHMUYEHUE HA CKOPOCTh IIE€pPENayd CUTHAIOB
(uHpopManMKM) MaTepUaJbHBIMU HOCUTEISIMM - OHAa HE MOXET NpPEBbIIIaThb CKOPOCTb CBETa B
BaKyyMe C.

2.3. IIpu HEKOTOPBIX peXHMMax I'eHEpallii TOPCUOHHBIX IMOJICH (CKAISPHBIX BOJIH Meiina)
3JIEKTPOMAarHUTHAasE MOIIHOCTD, Nepe/laBaeMasi YCTPOMCTBOM Ha BHEIIHIO HArpys3ky, OoJblie, 4eM
MOIIIHOCTb, TOTpeOsieMasl yCTPOMCTBOM OT BHEIIHUX MCTOYHHUKOB. JTOT (PaKT FOBOPUT O TOM, YTO
IIPY HEKOTOPBIX PEKMMaxX I'E€HEpaluu TOPCHOHHBIX MOJEH (CKaJIsApHBIX BOJIH Melina) B CUCTEMY
N00aBJISIOTCS BHEIIHUE HCTOYHUKH - TAK Ha3bIBAEMbIE TOHKHE CTPYKTYphl (PU3NYECKOTO BaKyyMa.

OTMeTuM, 4TO KJIACCHUYECKUE HJIEKTPOMArHUTHBIE MOJIS MPEACTaBIAI0T cO00M B YUCTOM U
OTpaHMYEHHOM BHUJE TNPOSABICHHYIO MaTepuio. B kiaccuueckoil mapaaurMe (MexaHHKa
MaTEpHUaIbHOW TOYKH, JIEKTpoAMHaMuKa Makcesuia-JIopeHna, crnennanbHash OTHOCUTEIBHOCTD)
HET MOHATUHN O TOHKUX CTPYKTypax pU3NYeCKON peabHOCTH, 00Ia1at0luX SHEPrueH.

2.4. OObIYHbIE 3JEKTPOMArHUTHBIE SKpaHbl (Hanmpumep, «kietka dapanes»), ABISIOMUECS
3¢ (HeKTUBHOMN 3aIUTON OT KJIACCUUECKUX AJIEKTPOMATrHUTHBIX MOJIEH, SIBISAIOTCS MPO3pauHbIMU IS
TOPCHUOHHBIX TMoJel (CKaMspHbIX BOJAH Meiina) pa3nuuHbX 4acToT. TakuMm oOpazowm,
SKCIIEPUMEHTAJIbHO YCTAHOBJIEHO, YTO TOPCHOHHBbIE MMOJIA (CKalspHbIE BOJIHBI Meiina) uMeroT
CBOMCTBA CBEPXIPOHUKAEMOCTH B IIPOBOASAIIMX CPENAX.

2.5. DKCIepUMEHTAIBHO YCTAHOBIICHO, YTO TOPCHOHHBIC TOJIs (CKaISIpHbBIC BOJHBI Meiia)
HE TOJUYMHSIOTCS 3aKOHaM pacHpOCTPaHEHUs KIACCHUUYECKHUX DJIEKTPOMArHUTHBIX BOJIH, COTJIACHO
KOTOPBIM MHTEHCHUBHOCTbH KJIACCHUYECKUX BOJIH MaJaeT 00paTHO MPOMOPLUUOHAIBHO PACCTOSHUIO OT
MCTOYHMKA, a TNepeaaBaeMasl MOIIHOCTh - OOpaTHO MPOIMOPIMOHANIBHO KBAJApaTy PacCTOSHHUS OT
HCTOYHUKA. YCTaHOBJEHa ciabas 3aBUCUMOCTh MHTEHCHBHOCTH TOPCHUOHHBIX IMOJIEH (CKaISpPHBIX
BOJIH Meiina) oT paccTosTHUS.

[Ipu aHanu3e ypaBHEHMM JJIEKTPOAMHAMMKH OPHEHTUPYEMOM TOYKH TEOPETUYECKU
MmokazaHo [l], 4To sJeKTpOMarHUTHOE TMOJ€ MPU HEKOTOPBIX pEKUMax TreHepauuu oOjanaer
CHEIUAaJbHBIMU CBOMCTBAMM, KOTOpBIE aHAJIOTMYHbI cBoMcTBaM 2.1, 2.2, 2.3, 2.4 TOpPCUOHHBIX
noJielt (CKaJIIpHBIX BOJIH Meiina), Moy4eHHbIX SKCIIEPUMEHTAIbHBIM MTyTEM.
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bonee koHKpeTHO OTHOCHUTENBHO cBoOMcTBA 2.1. B [1, pazaen 9] teopeTnyuecku mokaszaHo,
YTO IpU KPYroBOM JBMXKEHMM 3apsja BO3MOXHO CYILIECTBOBAHHME CTOSIYMX 3JIEKTPOMArHUTHBIX
BOJIH B OTKPBITOM IPOCTPAHCTBE.

OtHocurenbHO cBoiicTBa 2.2. B [1, pa3znen 8] TeopeTnuecku moka3zaHo, 4TO IPU KPYTOBOM
JIBUKEHUM 3apsifia TeHEpUPYIOTCS JIB€ MOHOXPOMAaTHYECKHWE BOJHBI B HANpaBICHUH BIIEpel,
(a3oBast CKOPOCTb OJTHOM U3 HUX OOJIbIIE CKOPOCTH CBETA B BaKyyMe C.

OtHocutenbHO cBoMcTtBa 2.3. B [1, 3akmroudTenbHble TOJOXKEHMS| yKa3aHO Ha
BO3MOKHOCTh T'€HEpALUU CIICHUAIBHBIX JIEKTPOMArHUTHBIX TOJeH, CHaOKEHHBIX PHEPruei, npu
B3aMMO/JICIICTBUM 3apsiioB U TOKOB C TOHKOMATEPHAIbHON CTPYKTYpOHl (U3MYECKOro BaKkyyMma -
M0JIEM Kpy4YEeHHUSI.

OtHocutenbHO cBoMctBa 2.4. B [1, pasmen 9] TeopeTuuecku JOKa3aHO, YTO
KBa3UCTaTHUECKUE creluaibHble DOM-10Ji UMEIOT HEUHIYKIIMOHHBIM XapakTep U He BO30YKIAI0T
HHUKAaKOM  AJEKTPOABIKYWIEH CWIbl B  IUIOCKOCTH, IEPIECHAMKYJISIPHOM  HaIpaBJICHUIO
pacnpoctpaneHus. [loaToMy OHUM He coBepIIalOT HUKAKOW pabOThl HaJ CBOOOJHBIMU 3apsaaMH H,
BCJIEJICTBHE 3TOTO, HE PACCEMBAIOTCS B MPOBOIAIIMX Cpelax, TO €CTh O0JIaZaloT CBOWCTBOM
CBEPXITPOHHUKAEMOCTH.

OtHocutenbHO  cBoiMcTBa  2.5.  Teopernueckas  3aBUCUMOCTh  CHELHAJIbHBIX
JNEKTPOMArHUTHBIX TMOJEH OT paccTOsHUS B HACTOSIIEe BpeMs HCCIEAyeTcs B paMKax
ANEKTPOAUHAMUKH OPUEHTUPYEMON TOUKH.

3. J/IBa 4yacTHBIX CBOMCTBA cClielUAJIbHBIX DM-noJiei

3.1. Uupaykuus Papanes [9]. Tonbko HEKOTOPBIC HE3aBUCUMBIC aBTOPBI, B YaCTHOCTH, K.
Meiin (K. Meyl) [7], ®.®. Menxge [10], myOnu4HO BbICKa3aauch O (aKTe, YTO OTKPBITHE
yHHUTIOJISIpHON wHIyknun M. ®@apageem oxono 1830 1. He Hamwio CBOEro OOBSCHEHHS B
KJIACCUYECKOM IOJIEBOM KOHLENIUM JIEKTPOMarHeTu3Ma, BeiiBUHYyTOM J[. MakcBemiom B 1862 r.
He cexper, uro Ttema yHumosspHoro reHeparopa M. @apanges 0OOXOIUTCS KJIaCCUYECKOU
JIEKTPOJMHAMUKOM MM HAaXOIUT B HEM MOBEPXHOCTHbIE OOBSICHEHHs, HE BbIIEP)KUBAIOIINE
KPUTHUKU.

Yro xe kacaerca uHaykunu Papanes, KOTopass IpPOSBISAETCS B ClIydae MOCTOSHHOIO BO
BPEMEHH 3JIEKTPOMAarHUTHOIO MOJISI, TO 3TOT 3PPEKT 0OBACHAETCS B paMKax 3JIEKTPOJWHAMUKU
opueHtupyemoil Ttouku [l]. [lelictBurensHo, 3¢pdexkry wunaykumm Dapanes COOTBETCTBYET
clleytolas HesiBHasl 3aBUCUMOCTD CHEMaIbHOM KOMIIOHEHTHI 3JIEKTPUYECKOT0 OIS

Er=

Al

[wA] (6)
OT MAarHuTHOIO ITOJISA Bpallaromerocss MaronuTta
H=rot A, (7)

KOTOpasi BBIMIONHACTCA M B crannoHapuoM cinydae dH/dt =0, dE/dt = 0. 3aecs A -
BEKTOPHBIN OTEHITUA IEKTPOMArHUTHOTO TTOJISI, 0 — YTJI0Bask CKOPOCTh BPAIICHUS MAarHHUTA.
WNunyknus @apajies MokeT OBITh OTHeCeHa K OoJsiee o0meit oomactu 3 dekron 2.3.

3.2. Dddexr Kosbipea [11]. Acrtponomuyeckue Habmonenuss H.A. Kosbipesa
3a()UKCUPOBAIM «...HE TOJBKO HMCTHHHOE TOJOXEHHE 3BE3/lbl B MOMEHT HAOJIIOJICHHUH, HO U ee
BUJIMMOE TIOJIO’KEHUE, TO €CTh MOJI0KEHUE B IPOIIOM, KOrjia oT Hee Bbiiien ceet» [11]. dpyrumu
clioBaMH, 3P PEKT 3aKITF0YAETCs B MOTYYSHUN JIBYX CUTHAJIOB OT YAaJ€HHOTO HCTOUYHUKA: CKOPOCTh
MIEPBOT0 CUTHAJIA BO MHOTO pa3 O0JIbIIIE CKOPOCTH CBETA B BaKyyMe, CKOPOCTb BTOPOTO MOXKET OBbITh
oleHeHa nopsiaka C. (CKopocTh pacpOCTpaHEHUsI MEAJIEHHOTO CUTHAJIA U3MEPUTH CII0KHO, TaK Kak
UCTUHHOE PACCTOSHUE JI0 3BE3/1bI HEU3BECTHO.)
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B snexkrpoamHamuke opueHTHpyeMod Touku [l1, pasmen 8] 3toT 3ddexT HazwbBaeTCs
apgpexmom 06otinozo cucnana. OH 3aKinovaeTcs B cieayromeM. [Ipu KpyroBom BpalieHHH 3apsiaa
TCHEpPHUPYETCsl B HAINPaBICHUH BIIEpEN IBE BOJHBI - OBICTpas W MeIJIeHHas, mpuueMm (as3oBas
CKOPOCTh (CKOPOCTh Iepe/iaud SHEprur) OBICTPOW BOJIHBI MOXKET 3HAYMTEIBHO IPEBBINIATH
CKOpPOCTh CBETa B Bakyyme, (a3oBas CKOPOCTh MEIJICHHOH BOJHBI Mopsaka C. HemoaBrkHBIN
HaOo1aTeNb MOXKET 3apuKcupoBaTh 3Q(HEKT ABOWHOTO CUTHAJA, KOTOPBINA 3aKITI0YACTCS B Pa3HOM
BPEMEHU MPUX0/1a OBICTPON ¥ MEJICHHON BOJIHBI, U3ITyYCHHBIX OJJHOBPEMEHHO.

O dext KozpipeBa MoxeT ObITH OTHECEH K 001acTH 3¢ hekToB 2.2.

4. 3akiawdenune. OCHOBHbIE 32/1a491 Pa3BUTHSA

CrenanHoe B HACTOSILEM JIOKJIAL€ CPAaBHEHHE HKCIEPUMEHTAIbHBIX CBOMCTB TOPCHOHHBIX
IIOJIEM M CKAJAPHBIX BOJIH Melna ¢ OTKPBITBIMU JJIEKTPOJMHAMHUKON OPUEHTUPYEMOM TOYKH
CBOMCTBAMH CIIEUAIbHBIX DM-T10JIel IPUBOJUT K CIEAYIOIEMY 3aKIH0UYECHHUIO:

OCHOBHble meopemuyecKue ceolcmea cneyuanvuvix IM-noneil kauecmeeHHo cosnaoarom c
OCHOGHBLIMU ~ CBOUCMBAMU MOPCUOHHLIX NOJNeU U CKANApHbIX 60aH Meiina, nonyuenHvix
9KCNEPUMEHMATIbHO.

B Tekymuii MOMEHT OCHOBHOW 3ajiauel 00jacTd, CBSI3aHHOM C OOCYXIaeMbIMU HOJSMU
(cneumanpHbiME DM-TIONSIMH, TOPCUOHHBIMH TIOJISIMH, CKaJISAPHBIMUA BOJHaMH Meiina), sBIseTCs
3ajjaya UX WACHTUGUKAMM U u3MepeHus. He cekper, 4ro oOblyHBIE MPHOOPHI MO HW3MEPEHUIO
KJIACCUYECKUX AJIEKTPOMATrHUTHBIX MOJEH HE MOAXOIAT AJIS U3MEPEHMs cliennaibHbix DM -nonei,
TaKk KaKk OHM HMKaK HE pearupyroT Ha 3Ty nosd. Ilostomy, Kak IpaBWiIo, HMCCIEAOBATEIH
MOJIB3YIOTCA TPYOBIMH KOCBEHHBIMH METOJaMH, IO3BOJSIOMIMM MO BTOPUYHBIM 3(pdexram
TOBOPUTH O HAJIMYMH, HO HE O BEJIMUYMHE clienuanbHbiXx OM-noseil. Tem He MeHee, UCcCIe10BaTeNN
y)Ke CTaBiT 3a7adyy 00 ONpPEACICHUHM CAWHHIBI U3MEpPeHHs CrhelHanbHbix DM-moneit [12].
IIpobnema riyOboka M TpaJuILMOHHA - Ui TOr'O, YTOOBl YCTAaHOBUThH E€IMHUILY U3MEPEHUs MOJs,
HE00XO0AMMO 3HAThH MPUHIIMIT ACUCTBUS 3TOTO MOJIS HA DJIEMEHTAPHBIA O0BEKT.

be3 o0ocHOBaHUS METpPOJIOTMM cCHenualbHbIX OM-monel ceprudukanus npuboOpoB H
TEXHOJIOTUH €O crenuaIbHbIMi DM-TonsMu OyneT 3aTpyAHUTENBHON — Takas cepTuuKaus, KaK
IIPaBWJIO, NMPOXOJUT HA OCHOBAHMUU 3aKJIIOUEHUS YIOJHOMOYEHHOIO TOCYJapCTBEHHOI'O OpraHa.
[IpexpacHoll wmocTpauuMel K HEOOXOJUMOCTH pPa3BUTHS  (yHIAMEHTAIbHBIX 3HAaHUH O
cnenuanbHbIX OM-mosisix  siBisieTcsl 0030p TeKyllero mosokeHus jnaen. He cekper, 4To
4esoBeyecTBO B auile Benukoro Hukomsl Tecna yxxe Oosee cTa J1eT Ha3al NPUOTKPBUIO 3aBeCy Hall
3TOM 06nacTeio. Ho BO3 1 HbIHE Tam! DKcliepUMeHTaIbHbIE MPOSBICHUS ClIeNUabHBIX DM-Tosei
MHO’KaTCsl, HO BHEJIPEHHbIE TEXHOJOTUU C MX HCHOJIb30BAHUEM B IMPOMBIIIJICHHBIX MacliTabax
OTCYTCTBYIOT.
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[IpogeMoHCTpHUPOBaH HATIIATHBIN IMpUMEp YIPABIIONINX BO3ACHCTBHI HeOecHBIX Tel. [Ipocreiimas sHepreTHuecKas
OILIEHKA TTOKA3bIBAET, YTO M3MEHEHHE COCTOSHHH M 3HEPIHH 3€MHBIX OOBEKTOB IIOJ BIMSHHUSAMH 3BE3JbI HE MOJXKET
MIPOUCXOIUTh 3a CUET YHEPTUH 3BE3MbI, IEPEHOCUMOHN K 3€MHBIM OOBEKTaM THIIOTETHYECKOW IUIOTHOCTHIO BPEMEHH
(runote3a H.A. Ko3pIpeBa) miM KakuM JTHOO MHBIM THIOTETHYECKHM crocoOoM. B mTore moxarBepkmaeTcs, 9TO
IUTAHETHl M 3BE3JBI MOTYT BIMATH HAa 3€MHBIC OOBEKTHI TOJBKO IMOCPEACTBOM YIPABIAIOMNX 0E39HEPreTHIECKUX
BO3ICHCTBUIL, IEPEHOCHMBIX Oe33HepreTHuecKuMu (OBITH MOKET, HH(OPMAIIMOHHBIMHA) MONIIMHU. BaxkHelielt 3anaueit
ocTaércsi BCKPHITHE MEXaHU3MOB 0€39HepreTHiecKux BozaercTBuil. Cka3aHHOE MMEET OTHOLICHHE U K AKCIIEPUMEHTaM
npoekta «Bropas ¢usnka», Korma BO3ACHCTBYIOT Ha CBEPXJAIBHHMX DPACCTOSHUSX IpU KpaiHe MalOMOLIHBIX
reHepaTopax HEKUX HEJIEKTPOMArHUTHBIX MOJICH.

AkazneMuyeckas Hayka TBEpJO CTOUT Ha [lo3uumu: «utaHeTsl U 3BE3/1bI HE MOT'YT BJIMSTH Ha
3emito». JIeHCTBUTENbHO, HETPYAHO YyOEAMTHCS, 4YTO BCSKOE DSHEPreTUYECKOE IIoJie CO
cepuyeckuM (QPOHTOM, HCXOJsIlee OT IJIAHEThl MM 3Be3[bl, JODKHO, HE3aBHCHMO OT €ro
usHYeCKO IPUPOIBI, YObIBaTh Kak 1/R” Ha paccTosHME R OT IUIAHETHI WM 3BE3IBI B CHITY 3aKOHA
COXpaHeHHus dHepruu. Eciin ydecTh peallbHbIe pacCTOSIHUSA OT 3€MIIM 10 IUIAHET U 3BE3], TO OLICHKA
[IOKa3bIBa€T HEBO3MOXKHOCTb CKOJIb-HUOYJb 3aMETHOrO BO3ACHCTBMSI IOCIEAHUX Ha 3eMile.
IToaTomy cnenyer cornmacuthbes ¢ ykazaHHou Ilo3unueit. Ho, oCKosbKy BIAMSHUS IUIAHET U 3BE3N
Ha 3CMHBIC TIPOLECCHI PEaJbHO PErUCTpUPYIOTCS [1], OJHOBpPEMEHHO ClieyeT OTMETUTh: U3
npugedénnozo usuyeckoco obocnosanus 1lo3unuy He BBITEKAET, OYITO BIUSHUA TUIAHET U 3BE3]
Ha 3€MHbIE IPOLIECChl HEBO3MOXKHBI BOBCE, M0 000CHO8AHUE O3HAYAem JUllb, YMO GIUAHUS
niaHem u 36630 HA 3E€MHble NPOYECCbl pPeanbHO  HEeBO3MOINCHbL IHEP2eMmU4ecKUM, CULOBbIM
cnocobom. IlpuBeném npumep.

Banepuii HuxonmaeBuu CMHMpPHOB CKOHCTPYMpPOBaJd MpUOOp, KOTOPBIM perucrpupyer
3aMEeTHbIE BIIMSAHUA IJIaHET W 3BE37 Ha 3emiie, U KOTOPbIA aBTOpP CTaTbH HA3bIBAET JETEKTOPOM
CmupHoBa. B nerektope CMupHOBa MCIONB3yeTCs BOJYOK Ha MArHUTHOW IOAYIIKE, BPALLEHUE
KOTOPOTO OpPraHWU30BaHO IO CHEIHAbHOW cBoeoOpa3Hoi cxeme [2, 3]. Ilox Bo3neciicTBHEM
HEOECHBIX TeJl M3MEHSIETCS CKOpOCTh BpalleHus Boiauka. CHadana ObUIO 3aperMCTPUPOBAHO
M3MEHEHHE CKOpPOCTH BpAallleHHs BOJYKA IPH BOCXOAAX-3aKaTax, IpPU BEPXHUX U HUKHHUX
KYJIbMUHALMAX IUIAHET, NPU coelnHeHusx IutaneT ¢ ConHuem, npu nonaaanuu CosHIA B TOYKH
paBHoneHcTBUA. [Ipu Bocxomax-3akarax M KyJIbMHMHALMAX IUIAHET CKOPOCTh BpallleHUs BOJIYKA
m3MeHstace Ha  0.7-1.5%. DTo u3MeHeHue YIepKMBaJOCh B TEUYEHUH KPATKOTO MPOMEXKYTKa
BpeMeHH, 00bIYHO, 1,5-3 MuHyThl. C SKCIEPUMEHTaIbHBIMU 3aMHUCAMU YKA3aHHBIX W3MEHEHUM
MOXHO O3HaKOMHThCS B pabotax [2, 3]. Bce HabmoaeHus ¢ qerekropoM CMUPHOBA MPOUCXOAMITH
0e3 HCcnonb30BaHus (POKYCHUPYIOUIMX YCTPOWCTB THIA TEJIECKONOB. 3aMETHbBIE BIMSHHUSA 3BE3] Ha
3eMHBIE OOBEKTBI MOTYT TIOKa3aThCsl HEBEPOATHBIMU. Tem He Menee, B 2009 romy aeTekTop
CMupHOBa 3aperuCTpUpOBaJ CYLIECTBEHHBIE U3MEHEHHSI CKOPOCTH BPAIIEHHsI BOJIYKA IPU BEPXHUX
KyJIbMHHALMAX Ombkaimmx 3B€31, Hanpumep, Cupuyca, 38e31ab1 & Eri (HP 15197) u 3Be3as! a For
(HP 14679A), m mnpu BepXHUX KyJIbMHUHALUAX JAIEKUX TallaKTHUK, HAIpUMep, TYMaHHOCTH
Annpomensl u ranaktukd NGC 1344 [3]. Tlpuuém, Bo3AeHCTBUSA 3BE31 M TATAKTUK HA BOJTYOK
CMupHOBa He ObUTM HUYTOXKHBIMH. OHH OBUIM COMTOCTAaBUMBI C BO3JICHCTBUAMU TIJIAHET.

Ecnu B pe3ynbTaTe Bo3A€MCTBUS 3BE3/1bI YIIIOBas CKOPOCTh BpalleHus: Boiquka CMHpHOBA ®
BO3pacTaeT OT ®1 J0 M2 3a HEKOTOpoe BpeMms of, TO 3Heprust BpamieHus Boiuka CMHpHOBa
YBEJIMUMBAETCS Ha HEKOTOpylo BenuuuHy OJE. B coorBerctBum ¢ [lozunumeit akanemudeckoi

37



(bu3uKH, SHEPTrHs 0€ 3Be3/bl, JOCTUTaroIIas Bomuka CMUPHOBA 3a TOXKE BpeMs o, ncuesarolne Maia
10 CPaBHEHHIO C 3Heprueil E u He urpaetr Hukakoit ponu. OtHoueHne JE/Je HeCTI0KHO OLCHHTD,
€ClIM y4ecTb, YTO HCXOJSIIMA OT 3Be3[bl MOTOK 3Hepruu wuznydeHus W (Oomomerpuueckas
CBETHMOCTB), pa3MasbiBaeTcs 1o chepe Qsr, paanyc KoTopoil Rst paBeH pacCTOSHUIO 10 3BE3/bI, a
e€ nentp O coBmanmaer co 3Be3noi. CrnemnoBaTeNnbHO, PHEPIHsl BOJTYKA M3MEHSETCS HE 3a CUéT
SHEepruM 3Be3[bl. Torga BO3HHMKAET BOIPOC: OTKyda Oepércst sHeprus Boiuka OE, m B uém
COOCTBEHHO COCTOUT BO3JICHCTBUE 3Be3[bl Ha BOMYOK. EcCiM MpeAnonoxuTb, 4TO BO BpeMs
BO3JEHCTBUS 3B€3/bl Ha jerekrop CMHpHOBa HE BKJIIOYAETCA IepeJadya SHEPruu K BOJYKY OT
JIPYTUX MaTepHallbHbIX OOBEKTOB WJIM IPOLIECCOB, TO JHEprusi oE OepErcs HUOTKyHa, YTO
uckioueHo. CrenoBarenbHO, BO3AEHCTBUE 3Be3/bl HA JeTekTop CMHpHOBA BKIIIOYAET MEPEKauKy
SHEPIUU K BOIYKY OT JIPYTHX MaTepHAIbHBIX OOBEKTOB MM IMPOLECCOB. AHAJIOTUYHO, €CIU B
pe3ynbTaTe BO3JEHCTBUS 3BE3/bl CKOPOCTh ® YOBIBAET OT M1 J0 M2 3a BpeMsl ot, TO SHEPTUs BOJTUKa
YMEHBIIIAETCsl Ha BEMMUYUHY OE, TO ecTh, moa BO3/A€HCTBHEM 3BE3/Ibl BKIIFOUYACTCS OTKAYKA SHEPTHH
OT BOJYKAa K JAPYrUM MaTepHalbHBIM OOBEKTaM MM mpoueccaM. Takum oOpa3om, eoszoeticmaue
36€30bl C8OOUMCS 30€Cb K YRPAGIAAIOUIEMY 6030€lCmBUI0, 3aNyCKAlowemy Nnepekayky Hepeul.
Toraa rue e HaxOIUTCS peajbHbIH UCTOYHUK dHepruu 0E? Cpenu BO3MOXKHBIX UCTOYHUKOB HIIU
MOTJIOTHTENEH PHEPTUN OE HaXOAUTCS HIIEKTPOXUMUIECKUN UCTOYHUK YHEPTUN BPALICHUS BOJTYKA -
OOBIKHOBEHHasl Oarapeiika, MUTAOIIas MUKPOAJIEKTPOIBUTATENb, BPAILIAIOIIUN BOIYOK B IETEKTOPE
CMupHOBa. DTO HE YJIMBUTEIBHO, MOCKOJBKY JJIEKTPOJIUT SIBISETCS >KMJIKOCTBIO, a KHJIKOCTH
H3MEHSIOT CBOM CTPYKTYPY M CBOMCTBA IO/ BO3ICHCTBUAMHE IUTaHET U 3BE31 [4]. DTH M3MeHeHus,
BUMIMO, OCOOCHHO 3aMETHBI TPU PBIBKAX BEIMYUHBI IEKTPUUECKON HArpy3KH, OpraHW30BaHHON
cnenuanbHo B nerektope CmupHoBa. Kak pacckaspiBan aBTropy cam Banepuit HuxonaeBuu,
Oarapeiiki WIrparT PEHIaloIIyl0 pOoJib B €ro JETEKTOpe — JAJICKO HE TPU BCIKOW Oarapeiike
MIPOMCXOJUIIa PETUCTpalusl BO3ACUCTBUN HeOeCcHbIX Tenl. V3MeHeHHs] MPOLEeCcCOB BbIPAOOTKHU
AJIEKTPOIHEPTUU B ANEKTPOXHUMHUUYECKHX DJIEMEHTAX IO/ BIUSHHUSIMH HEOECHBIX Tell, O3HA4ajio Obl
y4acTHE MOCIEIHUX B YIPABICHUU dTUMHU MPOIECCAMH.

Brinatonmmiicss actpodusuk H.A. KoseipeB cumtan, uto Bo3zeiicTBue | 3Be31pl M3MEHSET
SHEPTHUI0 3eMHOT0 O0OBEKTa 3a CUET Iepeqauyd €My HSHEPruu OT 3BE3JIbl, TO €CTh OH CUUTAN, 4TO
BO3JEHCTBUS 3BE3/ HAa 3eMIII0 MPOMCXOAUT SHEPreTUUECKUM, CHIIOBBIM criocoOoM. Bmecte ¢ Tem,
H.A. Ko3sblpeB 0OHapyXujia MrHOBEHHOCTh Ilepeliaud BO3JCHCTBHS OT 3Be3/bl, YTO B KOpHE
MIPOTUBOPEUYUT crienuanbHoi Teopun oTHocuTenbHOcTH (CTO), ecnu BO3IEHCTBUE TNEPEHOCUT
sHepruto. JlaObl Kak-TO mpeonosieTh Bo3HMKIIee mpoTtuBopeune, H.A. Ko3bipeB BbLABHHYI
KOHUENTYaJIbHYIO TUIIOTE3Y, COIVIACHO KOTOPOM IHEPIrHI0 MEPEHOCUT TaK Ha3blBaeMas IJIOTHOCTh
BPEMEHM, KakoBas, KaK M CaMO BpEMs, MTHOBEHHO IIPOHU3bIBAacT BCIO BceneHHyro, a Ipu
M3MEHEHHUSAX IJIOTHOCTH BPEMEHU NMPOUCXOJUT BbIAEJICHUE WM NOTJIONIEHUE 3HEPTUN BPEMEHEM.
ITocnenoarenn H.A. Ko3blpeBa Ha3bIBalOT JaHHBIM Coco0 MepeHoca SHEpruM U BO3JEHCTBUI
«pacnpocTpaHEHHEM BO BpeMeHHOM acmekte» [5]. Torma vactb sHeprum 3Be3lbl, a UMEHHO, €
sHeprus, nepeHocumas PBA, MrHOBEHHO U OZTHOBPEMEHHO JTOCTUTAET Bce TOUkU Beenennoi. Tak
xe H.A. Ko3sipeB yTBepxaaeT, 4To HUKAKOe Tojie He nepeaaét Bo3aencTBus | 3BE3M, MOCKOIBKY
9TH BO3JCHCTBUSA HE TMEpelalT HUMIYJIbC, 4YTO O€3yCIOBHO BEPHO, ecau cuumams noje
SHEep2emu4ecKuM.

PaccMoTpuM  BHUMAaTElIbHEE HJHEPreTMYECKOE BO3ICICTBHE 3BE3/bl HAa  IpUMEpE
9KCIIEPUMEHTOB ¢ BOTYKOoM CMupHOBa. {1 mMpoCcTOTHl OyJeM anmpoKCUMHPOBATh BOIUYOK AUCKOM
NEPIEeHAUKYISIPHBIM  Jydyy OT 3Be3fbl. CyMMapHbI MHOTOK JIyYUCTOM dHepruu 3Be3abl W
pa3Ma3bIBaeTCA MO TUIOMIAIN 47rR§T chepst Qsr. Jlyuncras sHeprus 3Be3/bl 0€, JOCTUTAOIIAS

! Kamplii sKcrepuMenTaTop, paGoTarommii ¢ aerekropoM CMHpHOBA, MOXKeT omeHuTh Benmunay N = |0E|/de 1o
dopmyre N = mRs?|w,® — w,?)/(WSt), rme m — Macca Bomuka. 37ech BONUYOK AIPOKCHMHPYETCS AHCKOM M HE
YUUTBIBAETCS MOIJIOIIEHHE JHEPIMU B MEX3BE3IHOW cpeje. B omyONMKOBaHHBIX CTaThSIX aBTOPY YIAJIOCh HAWTH
nHpOpManIo 00 ®;, Wy, ot W moTtoMy omeHuTh N 1O 3KCIEepHMEHTANBHBIM JaHHBIM TONBKO JJISI CaMOM OJIM3KOI
3Be3asl — Cupuyca (cM. mpaByio yacTh rpaduka Ha puc. 14 noknana [3]). Eciu momoxkurs m = 0,1 ke, To BeMumHa J€ B
MUJIJIHOH JIBECTH ThICSY pa3 MeHbIne oE. Ecnu mbiciaenHo mepemecTnTs CHpHyC Ha pPacCTOSHHUE ONIKAWIIEH 3BE3IbI
Purens (co3Bezaue OpuoHa), To BenndnHa o€ B 12 MmumapaoB pa3 Obiia ObI MeHbIIE JOE (mpu Tex ke mapamerpax M,
W1, W7, ot), HE TOBOPS YXKe O TabHUX 3BE37aX Halren [ amakTukm.
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BOIYKA 3a BpeMs ot pachpocTpaHsercs 10 JydaM OT 3Be3ibl M paBHa de =SWot/4nRZ, rae S —

IJIOMaab JWCKa Bouka. M HaoOOpoT, cymMMapHyl JyduCTyl0 3Hepruto 3Be3nbl E = Wot,
UCITYCKaeMYIO 3Be3/10i 1 pocturaroyio chepy Qsrt 3a Bpems ot, MOXKHO BBIYHCIHUTH 110 (hopmyIie
E = Wot= 4zR%; Sel s, 1)

€CJIM M3BECTHA Benu4HMHA Je. OJHAKO, HEMOHSATHO W HEU3BECTHO KaKas WMEHHO JSHEPTHs
OEpp4 DOCTUTAET BOTUKA 32 BpeMsl ot METOJIOM «pacrnpocTpaHeHHUsI BO BpeMeHHOM acniekte (PBA)».
[Tockonbky sHeprusi nepemaércss metoqoM PBA MrHOBEHHO W OJHOBPEMEHHO BO BCE TOYKH
BcenenHoii, TO OHa MTHOBEHHO U OJIHOBPEMEHHO Iepenaércss U Bo Bce Touku cdepbl Qst. B cuy
PaBHOMPABHOCTH BceX To4eK cdepbl Qst, HA MOOYI0 MalleHBKYIO TUIOMAAb S chepbl Qst MeToI0M
PBA nepenaércs 3a Bpems ot oguHakoBas 3Heprusi oEpgy. [loTromy, 3Has 0Epgy, MOKHO BBIYUCITUTH
CYMMapHYIO 3HEpTHIO  3Be31bl Eppy, TIEpeaBaeMyro 3Be310i Ha BCro chepy Qst merogom PBA 3a
BpeMms ot

Eppy = 477,'R52~T 5EPBA/S- (2)

[Tpu sTom monydaem cnexaytomiee. Ecinu sneprus oEpg,, nocturaromas Borgok CMUpHOBA 3a
BpeMs ot merogom PBA, HEe mpeBbimaeT o€, To, B COOTBETCTBUU ¢ [lo3uimei akajaeMHYecKoOM
¢busuky, 3ueprusi 0Epgy, BMECTE ¢ J€, McUe3arliee Maja Mo CPaBHCHUIO C U3MECHEHUEM JHEPTUU
BoTUYKa OE W He urpaer Hukakoi posm. Ecnm xe sHeprus oEpgy cpaBHUMA c sHepruei OE wmm
paBHa eii (Tak 4yTO 3HEprusi oEpp, CroOcCOOHA pealbHO 3aMETHO HM3MECHHTH CKOPOCThH BpAIICHHS
BOJIUKA), TO U3 cpaBHEeHUs Gopmyn (1) u (2) BUAHO, YTO TOT/Ia CyMMapHas Jy4yucCTas dHEpPrus
3Be31bl E ucuesaromiee Mana 1O CpaBHEHUIO C JPYrodl CyMMapHOH sHepruei 3Be3fbl Eppy,
nepeaaBaeMoii 38e310i metooM PBA Tlocnennee npencrasisieTcss HepealbHBIM. [lomomy mooens
C MCHOBEHHBIM NEPEeHOCOM IHEP2UU NIOMHOCIBIO 8PEMEHU U C USMEHEHUIMU COCMOSHUL 3eMHbIX
00beKmos 3a cuém sHepeuu 36€30 makdce npeocmasgnsiemcs Hepeanvrot. OOpa3HO TOBOPs, €CIIU
Obl 3TO OBUTO TakK, a 3BE3 MHPHUAIBI, TO 3BE3MBI oOorpeBasiv Obl 3emumto. Ecim sHeprus oEpgy
nepenaéTcsl He BOMYKY, @ HEKOeMYy MHOMY 3JIeMeHTy JeTekTopa CMUpPHOBA, HAllpUMeEp, UCTOUHUKY
ANEKTPUUYECKON SHEPTUHU, TO PACCMOTPEHHUE YCIOKHHUTCS, HO CYTh HEe m3MeHHUTCs. [lycTh Temepb
paccMmatpuBaeTcsi Mojieldb C KakUM YTOAHO APYTMM THIOTETUYECKUM HEOOBIYHBIM CIIOCOOOM
nepeaayn dHepruu OE 7 OT 3Be3Abl K BOMUKY, a TOUYKH cdepbl Qst OCTaloTCs paBHOIPABHBIMH.
Torna gopmyner (1), (2) ocraroTcs cripaBeUIMBBIMH C 3aMEHOM B HUX OEpp4 Ha 0Eyy7, a BMecTe ¢
3TUM OCTa€TCsl CHPABEIJIMBBIM M BBIBOJ O HEPEATHHOCTH JAHHOTO THUIIOTETHYECKOrO CIocoda
MPUMEHHUTEIFHO K HalieMmy (U3HMYecKOMY MPOCTPAHCTBY. YKa3aHHbIE MOJEIHW MOTYT MPEKPacHO
npeogoinenaTh 3anper CTO Ha mpeBBIIICHHE CKOPOCTH CBETa, HO HE MPEOI0JICBAIOT HEPEATHLHOCTD
SHEPreTHUeCcKOoro OanaHca BO3JCHCTBHIL 3BE3NI HA 3EMHBIC 0GBEKTHI?, KAK HA TO yKa3bIBaeT
[To3umms akanemuueckor Gusuku. [loroMy, HCXOs U3 Hicue3aroIel MaJOCTH YHEPTHUHU O€ TIAHEThI
WJIM 3BE3/Ibl, JOCTHUTAIOIIEH 3€MHOT0 OOBEKTa, M0 CPAaBHEHUIO C MU3MEHEHHEM DHEPruu 3eMHOTO
o0BekTa OE 1o BO3/IeliCTBUEM ATOW IUIAHETHI WIIH 3BE3JIbI, aBTOP MPUXOIUT K BBIBOY: MIAHembl U
3663061 MO2YM 61UAMb HA 3eMHble 00bEeKmbl MOAbKO NOCPEeOCMEOM YNPABIAIOWUX 8030elicmEUll,
KaK mo Onucamo Ha npumepe gviuie. Pazymeercs, aHATIOTHIHOE BEPHO U B CITydYasx, KOT/Ia SHEPTHSI
HEKOTOpOTO TMepenaTyuka, JOCTUTAIoIIas HEKOTOPOro OOBEKTa, HUYTOXKHA IO CPABHEHHUIO C
W3MCHCHHEM OJHEPruM OO0BCKTa TIOJ] BIMSHHEM IepeiaaTduka, TO €eCTh, MBI HaOJFO1aeM
YIpaBISIONINE BO3ACHCTBHS TepelJaTuynMka, HalmpuMep, BO MHOTHUX OJKCIHEPUMEHTaxX o
BO3JICHCTBUSAM KpaifHE MaJOMOIIHBIX ITePEIaTIYMKOB HEKUX HEIICKTPOMATHUTHBIX TIOJCH Ha
pacCTOSHUSAX B THICSYM KUJIOMETPOB, CKa)XXeM, B DKCIEPUMEHTax IO BIMSHUSAM Ha pa3BUTHE
pactenuit Ha pacctossHum 1450 kuometpoB (poekt Bropas pusuka) [6, 7].

2 Cioma e OTHOCHTCS M THIIOTETHUYECKas MOJEIb, NpeiaraeMas yke MHOIO JIeT, B PaMKaX KOTOPOH Halie
MIPOCTPAHCTBO CBEPHYTO B MANCHBKUH «KaTYyIIEK», B IIPeJeNie B TOUKY B IIPOCTPAHCTBE OOJBIIETO YHCIIa U3MEPEHUH, a
SHEPreTUYECKUI CHTHAJ OT 3BE3[bI BBIXOJUT W3 HAIIETO MPOCTPAHCTBA B JONOJHUTEIBHBIE M3MEPEHHUS H 3aTeM
BO3BpalIaeTcs B HAIle MPOCTPAHCTBO. [IpM 3TOM CKOPOCTh CHTHaJia HE IPEBBIIIAET CKOPOCTh CBETAa, HO 3a CYET
CTSHYTOCTH HAIIETO TPOCTPAHCTBA B TOYKY, WM IOYTH B TOUYKY, SHEPIHs MTHOBEHHO, WM HOYTH MIHOBEHHO,
MIEPEHOCUTCS MEXIy TOYKAMH HAIIEeTo MPOCTPAHCTBA. 3/1eCh Tak ke mpeooieH Toibko 3anper CTO Ha mpeBbIIeHne
CKOpPOCTH CBETa, HO He boIee Toro.
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Hewmpicnumo cebe mnpenctaBuTh, 4YTOOBI 3HEprus, mpuxonsdmias kK Boiauky CMHpHOBa,
HampuMep, OT AaNEKOM TalakTHKH, YAaJEHHOW Ha MWUIMOHBI CBETOBBIX JIET, ObLIa JOCTATOYHA,
nabbl OCYHIECTBUTH XOTh Kakoe-TO YIPABISIONIEE JHepeemuyeckoe BO3JCHCTBHE Ha BOJIYOK
CmupHOBa, 4TO cHOBa coryacyercs ¢ [Tozunueit akagemuueckoit Hayku. OgHaKO, IPUOPUTET UMEET
SKCIIEPUMEHT, a 3KCIEPUMEHT MOKAa3bIBAeT, YTO JAJIEKHE TaJIaKTHUKU BCE-TaKW BO3JCHCTBYIOT Ha
Bomuok CwmupHOBa. Credosamenvho, Oanékue Hebechvle mead 6030€UCMBEYIOM KAKUM-MO
NPUHYUNUATBHO UHBIM CHOCOOOM, KOMOPbIL NO JIO2UKe ABIAeMmcs MONbKO Oe39HepeemuiecKum
cnocobom ynpasnaowux 6o3oeiicmseuti. B pamMkax NpeACTaBICHUNH TEOPUHU MOJIA O MEpeHoce
BO3JICHCTBUI MOJSAMH, Oe3dHepzeemuyecKue 6030elCmaUs NepeHocamcs 0Oe3dHepeemuyecKumu
(6bimb  Modicem  UHGOPMAYUOHHBIMU) nosmu®, I[Ipu stom 3anper CTO Ha CBEpXCBETOBOE
pacnpocTpaHeHne BO3JCHCTBUS CHUMAETCSl aBTOMAaTHYECKH [1]. A OTCyTCTBHE Iepeiaun UMITYIIbCa
OT Jan€KuX HEOECHBIX Teld 3eMHOMY OOBEKTY MpPU UX BO3JIEHUCTBUSAX, KoTopoe cmyTwio H.A.
Ko3bipeBa, CTaHOBHUTCS MOHATHBIM, TaK Kak O€3’HEPreTHYECKHE IOJIi B NPHUHIMIIE HE MOTYT
MEePEHOCUTh UMITYJbc. CKa3aHHOE BBIXOIUT J1aJIeKO 3a paMKU MPUBBIYHBIX MpezcTaBieHuil. [loromy
Hay4Has OOILECTBEHHOCTb, B CBOEM OOJIBIIMHCTBE, CTOWKO C IMOPOra OTPHUIAET Oe3PHEPTeTHIECKUE
BO3JICHCTBUS U I0JI, UITHOPUPYS JIOTHKY U 3KCIepuMeHTaibHble ¢akThl. Ho, korna Oyaer BCKpHIT
MeXaHU3M O0e33HepreTudeckux (OBITh MOXKET MH(POPMAIMOHHBIX) BO3ICHCTBUI (PU3MUECKUX Tel,
OyZeT JaH MOIIHBIA UMIYJIbC PA3BUTHIO HAYKU U TEXHOJIOTUH.
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THE EXAMPLE OF THE CONTROL ACTIONS OF THE CELESTIAL BODIES AND
THE UNREALITY OF SOME HYPOTHETICAL MODELS WITH INSTANTANEOUS
ENERGY TRANSFER, BUT THE REALITY IS ENERGY-FREE CONTROL ACTIONS

Vasiliev S.A.
VNIIGeofizika, Moscow, retaired

disput22@mail.ru and disput22@gmail.ru

The illustrative example of the control actions of the heavenly bodies is demonstrated. The simplest energy assessment
indicates that the energy change of the earthly object under the influence of the stars can not be at the expense of the
star energy transferred to the earthly object by the hypothetical time density (hypothesis N. A. Kozyrev) or by some
other hypothetical way. In result it is confirmed that the planets and the stars can influence to earthly objects only by
means of the energy-free control actions carried by the energy-free (may be by informational) fields. The disclosure of
the energy-free action mechanism remains the most important task. The foregoing relates and to the experiments of
"Second Physics" project when the experimenters affect by the extremely low power generators of some
nonelectromagnetic fields over very long distances.
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O MEXAHMU3MAX ITOACO3HAHUMA U ITAMATUA

A.B. bo6por

OpJitoBcKuii roCcy1apCTBEHHBIN YHUBEPCUTET UMEHU TypreHena

drobser@yandex.ru

B paboTe mpomomkeHo pa3BUTHE M3I0KEHHOH B [1] KOHIENINH JBYXYPOBHEBOTO MEXaHW3Ma 00pabOoTKH HHPOpMAITIT
B ITHC - knetounoro u mojeBoro. HeoOXoauMocTh miepexo/ia K HOBOM MapagurMe ONpeesieTcss OTCYTCTBUEM HWHBIX
PEIICHHIA, TMO3BOJISIIOIIAX BBIBECTH W3 COCTOSIHHMS CTarHallid OPTOJOKCAIBHYIO HAyKy, OOpEMEHEHHYH XOPOIIO
U3BECTHBIMH HEPEIIaeMbIMU MPOOIeMaMu, CBA3aHHBIMU C TICUXUUCCKOM JICATEIHHOCTHIO YEJIOBEKA.

MogensHOE pPAacCMOTPEHHUE MEXaHU3MOB TMOJCO3HAHMSA U MaMATH IO3BOJHIIO OIPEACINTh CcTaTtyc (eHOMeHa
TIOJICO3HAHUSL:  NOOCO3HAHUE AGNACMCS  AGMOHOMHOU  (YHKYUOHANLHOU CMPYKMYpoU (eHomena ncuxuveckou
OdesmenvHocmy. DEHOMEH JONTOBPEMEHHOW MaMAITH - aTpuOyT (eHOMeHa moaco3HaHus. DyHKIIMOHHUPOBAHUE
MeXaHH3Ma IMOJICO3HAHUs OCHOBaHO Ha B3amMonehcTBUU CoOcTBeHHBIX crUHOBBIX ToJiel (CCII) ramanbHBIX KJIETOK
OJIMTOICHAPOLIUTOB, BXOAIINX B COCTAaB HelporauaiabHbIX KoMiniekcoB (HI'K), ¢ nampHOOeHCTBYOIUME CITHHOBBIMHU
MOJISIMH (PU3UIECKOTO BaKyyMa.

Cocrostare CCII rimanmbHBIX KIETOK, Bxonsamux B coctaB HI'K, ompenmemsercs addepentHOl wuHbOpManuei,
MOCTYTAIOIIeH Ha CHHAITHYEeCKHE BXOJBI HelipoHa, Bxomsmero B coctaB HI'K, a Taxke nHpOpManuei, mocTynaromeit
13 BHEITHEH cpe/Ibl 0 TI0JIeBOMY KaHally HEOCPEICTBEHHO Ha TIIHABHYIO KIETKY.

Iocrymnenue addepenTHON HMHPOpManuu Ha cuHantuueckuit Bxox HI'K mpuBoAMT K BO3pacTaHHIO B TIIHAIBHOMN
KJIETKEe KOJIMYEeCTBA MOHOB Kalus — KJeTKa Jenoisipusyercs. [Ipu 5TOM CHIDKaeTcsi 3HaueHue e€ OTPHIATEIbHOIrOo
MeMOpaHHOTO moTeHnuana, a uHTeHcuBHOCTh CCII ramanpHOW KJIeTKHM Bo3pacTaeT. J[nmurenbHOCTH mpoiiecca
penonspu3aiuu — 00pPaTHOrO BBIXOJAa MOHOB KajHs M3 TJIHAIbHON KIICTKH, 3aBHUCAINAs OT BEIUYMHBI MOCTYMHBIICH
addepeHTHOI HHPOPMALINY, OTIPEICIIACT MPOAODKUTEIBHOCTh CYIIIECTBOBAHUS NOIC60U IHEPAMMbL TOITOBPEMEHHOM
MaMsTH.

OmnmcaH MeXaHU3M TIEPEKOIUPOBKH HHOOPMAIIIH IIPH €€ TepeHoce ¢ KIETOYHOTO YPOBHA "OHOKOMITBIOTEpA CO3HAHUS"
Ha TIOJIEBOH ypoBeHb. OmHcaH MEXaHHU3M IlepeHoca HHPOPMAIUH ¢ KICTOYHOTO YPOBHA "OHOKOMIIBIOTEpa CO3HAHHA"
Ha TI0JIEBOH YPOBEHB.

1. Kpusuc opTrogokcanbHoil HAyKH
1.1. Heitpo¢u3uoJiornyeckasi HAyKa — HCTOKH CTATHALMH

CoBpeMeHHass HEHpPOPHU3HOIOrUs OCHOBaHA Ha IIATKOW JOrMe, MpHUILEAIeH M3 Janékoro
IIPOIIJIOTO, COTJIACHO KOTOPOM HEPBHAs KJIETKA SIBISETCS €IUHCTBEHHOW CTPYKTYPHOW €IMHHIIEH,
peanmsyromieil Bce mposiBiaeHus mnpoxomanmx B I[HC mporeccoB NCHMXHYECKOW AESITEIBHOCTH
MHIUBUAA - OCO3HAHUS, MBIIUJICHUS, aMsITH, SICHOBUJICHUS, MIPEBUJICHUS, aHAIN3a, ACTyKIUU U
MHOTMX JApyrux. HeyBepeHHOCT, B JOrMe, M B TO € BpeMs IOJHas OeClOMOIIHOCTh
HEUPOPU3HOTOTUYECKON HAYKH HAIJISIIHO OTOOpakeHa B Y4eOHOM TOCOOWHU i CTyneHTOB B.B.
HIyaproBCKUM — JOKTOPOM OMOJIOTHYECKUX HAYK, MpodeccopoM, 3aBeayrouM Kadeapoii Breicieit
HepBHOU festenbHocTH MI'Y. On numer: "Co3HaHue U Ipyrue ncuxudeckue (hpeHoMeHb! SBISIOTCS
CaMbIM BBICOKMM YPOBHEM MCHUXUYECKOH JIeATeTbHOCTH yesoBeka. Ho y O1oIoroB He JOIKHO OBITH
COMHEHHUH, 4TO B UX OCHOBE JIeKaT HelpoOuonornueckue mpoueccsl Mo3ra. [Ipobiema cocrout B
JeTalbHOM OOBSICHEHMH, KaK B AITHX ciydasx pabortaer mo3r. Bosmoxno, B XXI cronetun
peuieHre MnpoOieMbl HEHPOOMOJIOTUU CO3HAHUS CTAHET CaMbIM BaXXHBIM OTKPBITHEM TPETHETO
ThICSYENETHs. .." .

Cam B.B. Illynsrosckuii, mo-BUAUMOMY, HE OUYE€Hb YBEPEH B CKa3aHHOM. YIK€ Uepe3 JIBE
CTpOKH MBI ynTaeM: "B03MO0XHO, MbI 3a0J1y’K1aeMcCsl, CUUTAasi, YTO HEHPOHBI U CHUHAICHI SIBIISIFOTCS
aHATOMUYECKUMH €IMHULIAMHU CO3HAHUS, CKOPEE BCET0, OHO SIBJISIETCS PE3YJIBTaTOM KOONEPAaTUBHOMN
NEeATEIBbHOCTH psiia Mo3roBblx cucteM". Ho yxke Ha crenyronieil CTpaHULE, BEpHBIN
KOpHopaTuBHbIM ycTaHoBKaM, B.B. Illynerosckuii Bozpamaercs k gorme: "Co3HaHHE €CTh HU YTO
WHOE, KaK aKTUBHOCTH HelpoHoB" (2] (c.14, 15).
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JlokazarenbCcTBa CYIIECTBOBAHUS MEXAaHU3MOB, PEATM3YIOIINX HA YPOBHE HEMPOHHBIX CETEH
KOPBI I'OJIOBHOI'O MO3ra BCC HC HaXOAANIUC O6’b$ICHeHI/I$I MMPOABJICHUA ICUXUYECKOU ACATCIBbHOCTHU
YelioBeKa, OTCYTCTBYIOT. HampoTuB, HHM3KHME 4YacCTOTHBIE M BPEMEHHbIE MOKa3aTeNH IPOLIECCOB
HGprOHHBIX CCTAX KOPBI I'OJIOBHOI'O MO3ra U pdaa ApYruX BCCKUX O6CTO$IT€JILCTB CBUACTCIILCTBYIOT
0 HEBO3MOXKHOCTH MPOSIBICHUS TaKUX (PeHOMEHOB Ha kietouHoM yposre [THC.

1.2. IlposiBjaeHHsi TNCUXHYECKOH [eATEJILHOCTH B (eHOMeHaX CBepPXObICTPOii
00padoTku uHGoOpMALINH U HEOTPAHUYEHHOT0 00bEéMA MaAMSATH

Hwke mnpuBeneH psa OpUMEpOB, WUIIOCTPUPYIOIIUX MHOrooOpasue MposiBICHUHN
IICUXUYECKOM JIEATENIIBHOCTU 4esoBeKa. K IapajgoKCanbHBIM — IHPOSIBICHUSAM  IICUXUYECKOH
NESTEIbHOCTH YeJIOBEKa, HE peIlaeMbIM Ha HEWPOHHOM YpPOBHE, OTHOCSTCS CBEpXObICTpas
00paboTka MHGOPMAIIUN U HEOTPAHUYCHHBI 00BEM MaMSITH.

1. ITpumepom He perraeMoi Ha KJIIETOYHOM YpOBHE IPOOIEMbI CBEPXOBICTPHIX ICUXUYECKUX
MPOIIECCOB SIBISIETCS (PEHOMEH OTPaKCHHs B PEUYM BHE3aIHO BO3HUKIIEH wuied. MHmuBua He
IIPUKJIAABIBAET HUKAKUX YCWIIMH JUld €€ OTpakeHus B BepOanbHOH (opMme B BUAE NMpPEIIOKEHUH,
coJiepKalux Habop CIIOB, CIEAYIOMIMX JIPYT 3a APYrOM B COOTBETCTBHM C HOPMAMHU JIMHTBUCTHKH,
W3BJICYEHHBIX M3 CIIOBAPHOTO apxuBa €ro mamstu (B pycckom ssbike mopsiaka 400000 crno!) u
peoOpa3oBaHHBIX B COOTBETCTBUH ¢ HOpMamu Mopdonoruu. CoctaB npeanoxeHus GopMHUpyeTcs
B [IOJICO3HAHUY UHJUBH/A B I0JIA CEKYH/IBI.

2. Kenmuna u3 Munun lakynrtana J[3Bu copeBHOBajgach ¢ KOMIBIOTEPOM B M3BICYEHUU
KOpHeH n3 yucesl. OHa MTHOBEHHO M3BJIEKaja KOPHU O-U CTENEHU U3 AEBATHU3HAYHBIX YMCEN, YTO,
OJIHAKO, HE CBUJETEIbCTBOBAJIO 00 YpPOBHE MHTEIJIEKTA: OHA JBaXIbl IPOBaJIWIACh Ha
IIPOMEKYTOUHOM 3K3aMEHe Ha cTeneHb OakanaBpa. B BOCBMHIECATHIX roJjax MpOILIOro CTONETUS B
cpeactBax MaccoBoil mH(popmanuu mpouuio coobmenue: «Kenmmaa-kommbiorep I[llakynTana
JI3BU BBIYMCIWIA C TOYHOCTBIO O €JUHMIBI KOPEHb ABAALIATH TPETbEH CTENEHH U3 JBYXCOT-
OJIHOTO-pa3psiIHOTO uucia, omnepenuB Ha aecsith cekynn FOHMBAK 1108 — omun u3 cambix
cioxHbIX KoMibloTepos CIIIA. ITpu stom llakynTana JleBu yTBepkaana, 4To "He 3HAET, KaKk OHa
sto aenaet" [3]. i BBIMONHEHUS 3a/ladyu ¢ BBIYMCICHUEM KOPHS ABAANATh TPEThEH CTEMEHU HE
CYIIECTBYET MpPOCTOM — HA YpPOBHE CpeIHEH MIKOJIBl — aJrOpUTM, MOJOOHBIA aIrOpUTMY
BBIUMCIICHUS] KOPHS KBajpaTHOro. [lo MHEHUIO clienuanucToB, PEelIeHNE 33aJauld HEBO3MOXHO 0e3
IIPUMEHEHHUS CIIELUAJIBHBIX METOJOB HUJIM CPEACTB BBIUMCIUTEIBLHON TeXHUKU. Ho ManmorpamoTrHas
KEHILMHA O METO/ax PEUIeHMs 3aJauu IyTeM JIorapu(GMUPOBaHMS MU PA3JIOKEHUs YUCEN B Psij,
3HaTh He Morjia. Takum oOpa3oM, Ha OCHOBAaHUHM OOBEKTUBHBIX (PAKTOB, MOJATBEPKIAEMbBIX CaMON
y4acTHUIEH SKCIIEPUMEHTa, HE0OX0IMMO IIPU3HAThH, YTO B PACCMAaTPUBAEMOM Cllydae CIOXHeIas
3aJla4a BBINOJHSIACH HA YPOBHE IIOACO3HAHMS C IIPUMEHEHHMEM HEU3BECTHBIX METOJOB U
BBIUHCIIUTENBHBIX CPEJICTB, UMEIOIINX HEU3BECTHYIO MPUPOY. DTU METO/bl HE OCHOBBIBAINUCH HA
MHOTOYHMCIICHHBIX OOpalleHUsX K TMaMATH, Ha COXPaHEHHMM B TMaMATH U IOCIEAYIOIUM
U3BJIEYEHHEM M3 He€ OecKOHeuHO OoJjbIIoro oobemMa uudpoBol MHPOpManuu. MplieHHE U
namsTh paboTaau COBMECTHO C O€CUMCIIEHHBIM YHCIIOM MEPEKIIOUCHUH.

3. Jluxtop YMKBamIBWIM JIETKO BBIYUCISAET, CKOJBKO CIOB M OYKB IPOM3HECEHO 3a
OIIpEACICHHBIA MMPOMEXYTOK BPEMEHH. BB MOCTaBIEH KOHTPOJBHBIM SKCIIEPUMEHT, B KOTOPOM
TpeOoBaOCh MOJCYUTATH KOJIMYECTBO CJIOB M OyKB, IPOM3HECEHHBIX AMKTOPOM, KOIJa OH
KOMMEHTUpOBaI (QyTOoNbHBIM MaTd. OTBET MOCIEA0Bal, KaK TOJBKO TUKTOP 3akoHUmi: 17427
OykB, 1835 cnoB. OTBeT ObUT BEpHBIiA, a Ha TPOBEPKY MO MarHUTO(GOHHON 3aMMCH YIIIJIO HECKOIBKO
yacos [4].

4. Cotpyanuk EBpomenckoro meHTpa aTOMHBIX HCCleAOBaHUM YwibiM KialiH mOMHUT
tabauny ymHoxxenust 1o 100000, kBagpatsl yucen 10 150. OH HEOAHOKPATHO MPUCYTCTBOBAN MPHU
UCIBITAHUU KOMITbIOTEPOB OpuTaHCcKuX ¢upmM. OIHAKIbI KOMIBIOTEPY OBLIO MPEUI0KEHO U3BIIEYD
KOpEHb KBaJpaTHBIM U3 uncia 555555555555. [Toka nporpammuct BBoAWA 3afanue, Kiaiin ckasain:
«745356%. ITo3mHee koMIBIOTEP BIAAT OTBET: 745355,9924 [5].
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5. FOxxHoadpukaHCKU U MEXITYHAPOIHBIN moauTudeckuid aestenb A0 Xpuctuan CMITC B
IIPEKJIOHHOM Bo3pacTe Belyuni Hau3ycTb 5000 kHur [6].

1.3. IIpoOiembl naMATH He MOrYyT ObITH PpellleHbl HA HEHPOHHOM YPOBHe
pe@IEKTOPHBIX peaKuui

[ToaTBepxeHueM Kpu3uca OpPTOAOKCAIBHOM HAYKH, OCHOBaHHOM Ha
HEHpO(DU3NOJIOTMUECKUX TMPUHIUIAX Yy4acTHsl HEPBHBIX KIETOK B Ipolleccax ICUXUYECKON
NeSITeNIbHOCTH, SIBJIIETCS HYJIEBOM UTOT €/Ba JIM HE BEKOBOT'O HcclieAoBaHUs mpodiem mamsaTtu. K
HUM OTHOCATCSI OTCYTCTBHE IIEHTpa MaMsTH, OTCYTCTBHE 3aBEPIIEHHONM TEOpUMU NaMSTH, HE
oOHapyKeHHasl IOKAJIU3aIKs clieia aMATH - SHIPAMMBI.

HTorn BeKOBOro MccleAoBaHUsS (EHOMEHA MAMSTH OTPAKCHBI B TYMUKOBBIX KOJUTH3USIX B
paborax akagemuka ILLK. AHoxuHa, j0KTOpa OuWoONOrmyeckux Hayk mnpodeccopa B.B.

[IIynsrosckoro.
11.K. Anoxun - unmezpamusHasn YyHKyus HeUpoHa U XumuyecKue peakyuu 63pbleH020 Mmuna
6 konyenyuu namamu. Cormnacuo [1.K. Anoxuny: “...mpoiiecc, mo3BoJISIONINI U3BJIEKaTh U3 TAMATH

B JI0JIU MUJUTUCEKYH/bI LIeJIble KapTUHBI, 00pa3bl U BOCIIOMUHAHUS, JOJKEH ObITh UCKIIIOUUTEIBHO
OBICTPBIM... DTOT MPOIECC M3BJICUYEHUS M3 MAMSTH SIBISETCS emie 0ojiee MOpa3UTENbHBIM, €CITU
BCIIOMHUTb, C KaKOW JIETKOCTBbIO OH €XECEKyHIHO U 0e30IIMO0YHO MOMOraeT MPUHATh HYXKHOE
pemenue. Obpamum 6HUMAHUeE, C KAKOL 1€2KOCMbI0 Mbl U3GNIeKAeM U3 NAMAMU camble MOoHYauuiue
HIOQHCHL HaAulel MbICU, Pa3eo8opa U 6ce20 mo2o, Ymo Obllo HAKONAEHO 3a 8CI0 HAWLY HCU3Hb..."
(BeIIENEHO aBT., A.B.) [7].

Ecnu mpobnema mexaHusma CBEpXOBICTpol 00paboTku MHQOpMAIMK SBJISUIACH Beayllen
TEMOM NIpU CO3/1aHUM KOHUENIMM HHTETPaTUBHOM (DYHKUMU HEWpOHa, Ul pElIeHHs] KOTOpOu
AHOXMHY HpPHIUIOCh HOCTYJIMPOBATh CYIIECTBOBAHHWE HEKHUX CBEPXOBICTPBIX (hepMEHTAaTUBHBIX
peakuuii, To Cero/iHs 3Ta npoodjaema Mo NPUINHE OTCYTCTBUSI peabHBIX IIyTE€H €€ pelIeHUs IPOCTO
UTHOpUpYETCs B HaJlexk 1€ Ha Oyayliee HeOXKUJaHHOE IIPOCBETIICHUE.

Bropoii, BecbMa CylIECTBEHHOW NPUYMHON CTAarHAllMM SIBUJIOCh H3YYEHUE MEXAaHM3Ma
namsaTH B OTpbiBe OT mpoueccoB MbinuieHus. CormacHo AHOXMHY, (QYHKIMS HaMsITH
HEIMOCPEACTBEHHO BIIMCaHa B MHTETPATUBHYIO (DYHKLIMIO HEHPOHA B KaYECTBE aTpuOyTa MociaeIHen.
IIpouecc HaKkOMIEHWS ONBITA SBISIETCSA COCTAaBHOM YAacCThIO IPOLECCOB, CBA3AHHBIX C CHHTE30M
nH(popmaluu, nocrynawomued no adpdepeHTHbIM KaHalaM 4Yepe3 CHUHAIIChl Ha JCHJIPUTaX U COMeE
KIIETKH.

[Tamars, cuntaer I1.K. AHOXMH, NOJDKHA paccMaTpUBaThCA TOJIBKO HA OCHOBE CHCTEMHOTO
nojaxoxaa. "...CymiecTByromas B HEHpPO(U3NOIOTUN TEHICHLUS H3ydaThb M PacCMaTpUBaTh TaKue
KOMITOHEHTHI a(pQepeHTHOro CUHTE3a, KaKk MamsITh, B KAayeCTBE OT/AEIbHBIX, CaMOJOBJICIOLIUX
npobnem, HeBepHa U Manod(pdekTuBHa... B3stas B oTaenpHOoCcTH, cama 1o cebe, Kak
camoJIoBJIeIONIasl MpobsieMa, OHa YK€ IOKazaja, YTO MOKET MOBECTH MBICIIb HCCIIEOBATeNs B
Apyryio crTopony... IlomaBnsromiee OONBIIMHCTBO HccieqoBaTeneid MpoOieMbl MaMsITH Bce
BHUMaHHE COCPENOTAauYMBAIOT HA MOMEHTE (PUKCALMU MEPENKUTOr0 OIbITa... IDTO, HECOMHEHHO,
BaYKHAsl CTOPOHA MaMSITH, HO COBCEM IO-APYIOMY BBIIJISIAUT BECH BONPOC O HEM, KaK TOJIBKO MBI
OyzeM ee paccMaTpuBaTh Kak OJIMH U3 KOMIIOHEHTOB, OpPraHMYECKH BKIIIOUEHHBIX B IMpoOJeMy
NPUHATUS pPEUIeHus. 37ech cpa3y K€ LEHTp COOBITUI mepememiaercs ¢ (pUKcaluu OmbITa Ha
JMHAMUYECKOE U3BJICUEHHE ITOTO OMNbITA... Cosepuienno 04esuoHo, umo... 4y0ecHas cnocoOHOCMb
namamu 6blmb 20MOBOU eXHCeCeKYHOHO OMOamy, Ymo Obll0 HAKONIEHO 34 MHO20 €N, ... He MOJicem
ObImb U3yueHa uxnaue, KaKk Ha OCHOGe NOIHO20 KOHMAKMA U 63AUMOOCUCMEUs 6CeX KOMNOHEHMO8
appepenmuoco cunmesa." (Boiaenexo ast., A.b.) [7].

B sTOM Hayano OCHOBHBIX, HEMOJBEMHBIX JUISI AHOXMHA TPYJHOCTEN: BBIXOJS Ha YpPOBEHb
appepeHTHOro CHHTe3a — Ha OECKOHEUHbIE POCTOPbI HEUHPOHHBIX CETeH KOPHI TOJIOBHOIO MO3Ta,
OH MPUXOAUT K OECKOHEUHOMY 3aMeJUICHHUIO Mpoliecca " TMHAMUYECKOT0 U3BJICUEHHSI 3TOTO OMbITa".
Bot uro roBoputr Anoxun: “IIpencraBneHHbIl HaMH B yJ00ONOHMMAaeMOM BHJIE MyTh (pUKcaluu
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IIPUOOPETEHHOTO OMBITA MOJHOCTBIO 00ECIEYNBAET TOHUMAHHE. .. CBEPXOBICTPOrO M3BIECUECHUS U3
IaMATH TpOLUIOro onbiTa. M3BieueHWe U3 MaMATH COOTBETCTBEHHO W3JI0)KEHHBIM  BBIILIE
IIPEICTABICHUSM SIBIISICTCS] B3PBIBHBIM XMMHYECKUM IPOLIECCOM, Pa3BUBAIOIINMMCS HA TEHETUYECKU
JETEPMUHUPOBAHHBIX U XHMHUYECKH CTPYKTYPHUPOBAaHHBIX IYyTAX HEMpOHA, HAuMHAasg C IpUXo0Ja
BO30YKJIEHUH K €ro CUHAICaM. Dmom npoyecc — CO8epULeHHO 0Ye8UOHbLL, U 011 yCnexa e20 HA0o
JUb, YMOObl KOHEEp2UpYIOWUe Ha HeUpOH 6030ydicOeHuUs Obliu 6 MOoM Jice cocmase, 4mo U 6
cayuae 3anomunanus, m.e. npu puxcayuu namamu' (Beigeneno ast., A.b.) [7].

OctaBUM B CTOpOHE MpOOJIEMY XMMHUYECKHX pPEaKUW{ B3pBIBHOTO THUIIA — OHA ObuIa
MOPOkKAE€HA 0€3bICXOJHOCThIO B IOUCKE aJIbTEPHATUBHBIX pEIIEHHH MpoOieMbl ObICTPOICHCTBHUS.
Yro kacaeTcst u3BiedyeHUs: MH(GOpMaLUK, XpaHsILeiics B JOITOBPEMEHHOM MaMATH, TO yCIOBUE €€
TOXKJECTBEHHOCTH C COCTaBOM BO30Y)KIEHHS, KOHBEPTMPOBABIIEIO HA HEHPOH NpH (HUKCAIUU
namsATH, TpeOyeT MOMCKa ATUX BO30YKIAEHUH BO BceM oObeMe KOopbl. OHAKO caM MPOLECC IOUCKa,
3aKJIIOYAIOIIUICS B ONMpOce OECKOHEYHOro 4YHcia HEHpPOHOB, HEOOXOIMMBIM AJISi YCTaHOBJICHUS
TOKJECTBa KOHBEPIUPOBaBUIEH M BOCHPOM3BOAMMON HMH(pOpMalMU, 3TO BOBCE HE “...Npolecc,
MO3BOJISIOMINN M3BJIEKATh U3 MAMITH €KECEKYHHO IIeIble KapTHHBI, 00pa3bl 1 BOCIIOMUHAHUSA", O
KOTOPOM rOBOpHJI AHOXHH.

"Ommobka", koropyro monmyckaer LK. AHOXWH, WCKIIOYas W3 TpOIEcca BCIIOMHHAHHS
BpeMs, HEOOXOIUMMOE Ha IIOMCK B HEHPOHHBIX CETSIX KOpbl, 3TO — CHCTEMHas OIuOKa,
00yCIIOBJICHHAS FOCHOACTBYIOILIEH HEHPOoHU3MOTOTHIeCKON JIOTMOM, HCKJIIOYAOIIEN
alibTepHaTHBHbBIE pemeHusa. OHa MpHcyIla BCeM HCCIe0BaTeNlsIM — ICUX0- U Helpodusunonoram u
XX un XXI Bexka. Ho Hapsngy ¢ 3TUM HE peIKH BbICKa3bIBaHUS O BO3MOYKHOM CYLIECTBOBAHHUU
HEKoro HeusBecTHoOro dakropa. Becmomuum comuenusi B.B. Illymbrosckoro: "Bo3moxkHO, MbI
3a0iyKIaeMcsl, CuuTas, 4YTO HEWPOHBI W CHHAIICHI SIBISIOTCS aHATOMHUYECKHMHU €IWHUIIAMU
co3HaHus... Ckopee BCEro, OHO SBISIETCS PE3YIbTATOM KOOIEPAaTUBHOM JAESITEIBHOCTU psiia
M03T0BBIX cucteM". W oH 061 mpaB! Hmke moapoOHO M3i10)keHa KOHIICTIIUS T0JIEBOI0 MEXaHU3Ma
II0JICO3HAHUS U MAMATH, B KOTOPOW OCHOBHasI (PyHKIUS cBepXObICTpoil 06paboTku MH(pOpMau Ha
I10JIEBOM YPOBHE MPUHAIEKUT HellpornuanbHbM koMmiuiekcaM (HI'K).

O mnapazokcanbHOM CBOMCTBE MEXaHHU3MOB IIOJCO3HAHMS, Y4YacTBYIOIIMX B IIPOLECCE
BcriomuHanus, B.B. Ulyneroeckuii nwumer: "OObEM HOITOBPEMEHHON NaMsITH BBI3bIBAET
Bocxuuenue! I1o MHEHHIO HEKOTOPBIX TEOPETUKOB, B TOJTOBPEMEHHON MaMSTH XPaHUTCS BCE, YTO
Tyla TMONaJo B TEYEHHE JKMU3HM HMHAMBHJA. PacrmonokeHune 3Toil OrpoMHON HHpOpManuu B
JOJTOBPEMEHHON TaMATH MPEACTaBIsET CaMOCTOATENbHBIM HHTepec. Ilpexxne Bcero, oHO
ynopsoueHo. Hanpumep, 3a cekynoy mui uszenekaem uz 001208peMeHHOU namamu uHpopmayuio (o
mom), xkmo Hanucan <«Eecenus Oneeuna». Ilpu npocmom nepebope ozpomHo20 maccusa
Xpausaweucs ungopmayuu Ha >3mo nompebosaruco Ovl Heoenu... MaremaTndeckue MOJeNn
JOJTOBPEMEHHON NaMATH OYEHb CIIOKHBI, KaK U €€ YCTPOWCTBO. Mcnonv3zoeanue Xpanswyeucs 6
001208DEMEHHOU NaAMAMU UHGOPMAYUU CBA3AHO C peuleHueM 3a0ad, n02U4ecKol O0edyKyuell,
YUEmOM OMEemos Ha 60NPOChL, NPUNOMUHAHUEM hakmos u m.n...» (BbleneHo aBTopom, A.B.) [2],
c.306.

KoHuenuss  ynopsiioueHHOCTH — (CTPYKTYpUPOBAaHHOCTH) HWH(POpPMALlMM BO3HUKIA B
YCIIOBUSIX, HpPU KOTOPBIX aJbTEpHATHBHAs II0JIeBas KOHIIEMIUS CBEPXOBICTPOH 00paboTKH
uHpOpMalUK OTCYTCTBOBala. BepHBI KOpHOpPaTUBHOMY JyXy HEMpo(U3HOIOTHYECKOH TOTMBI,
HUYEro He 3Has O CYIIECTBOBAaHMHM HECYIIMX HH(OPMALMIO CHUHOBBIX MOJSAX MaTepUaIbHBIX
o0bekToB, B.B. IllynbroBckuif mNpHBS3BIBAET NPOIECCHl 3allOMHHAHMS W BCIIOMHHAHUS
nH(pOpMalUK K HEUPOHHBIM CETSM TOJIOBHOTO MO3Ta, TEM CaMbIM HAacCTyIas Ha Te )K€ rpaliu, 4yTo U
I1.K. AnoxuH. OTin4me pas3se 4To B GOpMyInpOBKax:

- II.K. AHoxuH: "...Ha/0 JMIlIb, YTOOBl KOHBEPTUPYIOIINE Ha HEHPOH BO30YKAEHHS ObUIH B
TOM 7K€ COCTaBE, UTO U B CIIy4ae 3allOMUHAHUA";

- B.B. Illynerosckuii: "Hcnonp3oBaHWe XpaHSIIEWCs B JTOJITOBPEMEHHOM IaMSITH
MH(OPMAIIUU CBSI3aHO C peuleHuem 3a0ad, 102U4eckol 0edyKyuetl, Y4emom omeemos Ha 0Npochyl,
npunomunanuem ¢axkmos u m.n..." — 371ech BCE Ta K€ HEOOXOIUMOCTh YIETa OECKOHEYHOTO YUCIIa
aKTHUBHBIX aKTOB O00paboTKM HHGOpMAIMM B HEHPOHHBIX CETSIX KOpPHl TOJOBHOTO MO3Ta,
3aByaJIMPOBAaHHAsl TAMHCTBEHHBIM TEPMUHOM ''CTPYKTYPUPOBAHHOCTB'', B KOTOPOW OPTOIOKCAJIbHAS
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HayKa HaJieeTcsl pa3o0parbcs 10 KOHLA cTojieTus. Ml HU cioBa 0 BpeMeHH, KOTOpOe MOHAI00uTCs
MO3Ty WHAMBUAA Mg "pelieHusl 3aJad JIOTMYECKOM MAeNyKIMH, y4éTa OTBETOB Ha BOIPOCHI,
npunoMuHaHuss ¢aktoB" u T.a1. UuTareno NpesocTaBiseTCs BO3MOXHOCTh JIOMBICIUBAThH
MPOJIOJKUTENLHOCTD ATHX TporieccoB. Camomy ke cebe B.B. IlynbroBckuii Ha 3TOT BOIPOC yxKe
OTBETWJ: "...NIPpH TNPOCTOM Iepedope OrpOMHOTO MaccuBa XpaHdlleiicss uHpopManuud Ha 3TO
norpeboBanuch Obl Heenu".

3amaaumMcsi BOIIPOCOM: OTKy/a OepyTcsi He3HaKOMbIE HaM 00pa3bl U COOBITHS, KOTOPBIE MbI
BUIMM BO cHe? MOJET JM MHAMBUI U3BJICYb U3 MAMITH 00pa3 4eloBeKa, C KOTOPHIM OH HHUKOTa
MpekJIe He BCTpeyalics, WM COObITHE (3MU30[, MPOIECC), B KOTOPOM HHUKOI/Ia HE y4acTBOBaJI?
MoskeT Jim MO3r caMm co3jaBaTh Takue o0pasbl ("KOHCTpyupoBaTh" HMHPOPMALMIO, TPEKIE HE
IIOCTYIABIIYIO B CTPYKTYpPbI MO3ra)?

N.K. Anoxun u B.B. Illyneroeckmii otBersaT: "Her". Ho oTkyma Oepyrcs OHHM B
HEMMOBEPHOM KOJIMYECTBE B HalMx cHax? KoHuenuus ABYXypOBHEBOIO MEXaHM3Ma CO3HaHUs
0OBSCHSIET 3TOT (PEHOMEH CJICTYIOITUM 00pa3oM.

B AnuHHOBONHOBOM cTaaMuM CHAa TOTOK Bocxonsauied addepeHTHON wuHbopMamy,
MOCTyHAloIIe B KOPY T'OJOBHOIO MO3ra OT CEHCOPHBIX CHCTEM (OpraHoB CilyXa, 3peHHus U T.1.)
PE3KO CHMXKACTCSI W JIa)Ke MOXKET Ha BpPEMs IOJIHOCTHIO Ipekpatuthes. [Ipu sTtom mHbopmanms,
MoCTynaronasi B apXWBbl MaMATH M3 BHEIIHEH Cpeapl MO TMOJEBOMY KaHaly, CTaHOBUTCS
JOMUHHUPYIOIIEH M OTKJIAIbIBACTCS B IMOJCO3HAHWU B apxuBax mamsaTd. C HacTymieHueM (a3l
MapaoKCaNbHOTO CHA, 00pa3bl, SMU30bI U MIPOLIECCHI, XPAHAIIUECS B apXUBAX MaMSITH, BOSHUKAIOT
BO CHE B XAOTHMYHOH MOCJIEIOBAaTENbHOCTH BHE 3aBUCUMOCTH OT BPEMEHU HUX IOCTYIUIEHHS B
Mojico3Hanue (B Mpoleccop) U OT MCTOYHMKA - KieTouHbIX cTpykTyp BKC, umm mo moneBomy
KaHaJly U3 BHEIIHEH Cpeapbl.

B pabote "Konnenuuu namsatu" Benymuid HaydHbld coTpynHuk HMuctutyra Ilcuxomoruun
PAH, T.H. I'peuenko, paccmarpuBas MTOT'M HCCIEIAOBAHUS OPTOJOKCAJIbHON HaykoW (heHOMeHa
naMAaTy B XX CTOJIETUH, TTULLIET:

"...B ombITax ¢ SKCTUpHALMSIMM PA3IUYHBIX YYaCTKOB MO3ra IMOKa3aHO y4YacTHE pa3HBIX
CTPYKTYp B KpaTKOBpeMEHHOW mamsTu. [lake mpH SKCTUpHAMKU 3HAYUTENbHBIX YYacTKOB MO3Ta
o0ydeHune MPOUCXOIUIIO, a TAMATh HapyIIalach OTHOCUTENBHO Mano. U3 pador V. [lendunga u A.
Ilepo (1969) m3BecTHO, YTO ynaneHUe OOJACTH KOPbI, MPU CTUMYJSLUM KOTOpPOH Yy Jrojei
pa3BHUBaJlach OINpPEEIICHHbIE BOCIIOMUHAHMS, HE OTPa)KaeTCsi Ha BO3MOKHOCTH BBI3bIBaTh TE K€
caMble BOCIIOMUHAHUA pa3ApakeHueM Apyroro nmyHkrta kopsl. K. Jlemu npumen K BEIBOAY O TOM,
4TO "MaMATH HUT/IE HET, HO B TO K€ BpeMs OHa Bcioay'. MOXKHO NMpeACTaBUTh, YTO CJE] NaMsATH
pacrnpeziesieH o0 pa3HbIM HEWMpOHAM, HaXOAUIUMCS B Pa3IMYHBIX CTPYKTYpaX, U €r0 HEBO3MOMXKHO
MTOJTHOCTBIO U3BATH'".

[TokazaHo, YTO CTUMYINSILHS JTOOOTO MyHKTa MO3ra 3a UCKIIOYEHHEM MO3KEUKa MOKET
MIPUMEHSTHCSI B KayecTBE YCIIOBHOrO pazapaxeHus. CienoBaTeabHO, HE3aBUCUMO OT TOrO, IJe
HaxOJUTCS TOJIBEPraloluicd CTUMYJISLUUMU BJEMEHT, JOCTYH K JPYTUM CTHUMYJIHUPYEMbIM
CTPYKTypaM MO3Ta OTKPBIT.

Bosmooicno, cywecmeyem yHusepcanvHulil OUONOSUYECKUTI MEXAHU3M, 00BEOUHAIOWUL 08a
coObLIMUSL, NONAOAIWUX 8 OONYCIMUMbBLU UHMEPBAT 8peMeHU. DKCNePUMEHMANbHO NOOMBEPHCOEHO
npeocmasieHue 0 mom, 4mo cied NAmMsImu He umeenm onpeoesleHHOU JTOKAIU3ayuu, a Cuumuléaemcs
C HeUpoHO8 PA3HLIX CIMPYKMYP MO324 8 3as8UcumMocmu om oocmosmenvcmes. Daxmol, NOIyUeHHbIE 8
OnvIMAx, yKazvl8arom HA NPUHYUN DACHPEOeNEHHOCIU IHSPAMMbL KAK HA OCHO8Y Op2aHu3ayuu
namsamu...

B wurore, HM ogHa M3 CYNIECTBYIOIIMX KOHILENLIUNA HE MPETEHAYET M HE MOXKET
paccMaTpuBaThbCs KaK 3aKOHYECHHAs Teopusi mamsaTdu. VI MpUYuHBI TOHSATHBI — CIIMIIKOM MHOTHE
SIBIIGHUSI OCTAIOTCS 3a MpeJeIaMi BO3MOXKHOCTEH MpescTaBleHHbIX KoHuenuit! Camast Gomblas
npo0GJieMa 3aKJII04aeTcsi He B TOM, CYIIECTBYET JIM MaMsITh KpaTKOBPEMEHHAs UK JOJITOBPEMEHHAs,
3aHATAa €€ OCYIIECTBJIEHMEM OJIHA WM HECKOJIBKO CHCTEM, JIOMUHHUPYET HpOLEAypHas WU
JeKJIapaTUBHAS MaMsTh, & B TOM, Kak HH(OpMAIUs, XpaHUMasi B pa3HbIX CHCTEMaX, HHTETPUPYETCS
TaKUM 00pa3oM, YTO OHA MOXKET BOCIIPOU3BOJIUTHCS U OKA3bIBATh BIUSHHUE HA JCATEIHHOCTD, Aeas
ee Oomnee ruOKOH, mepecTpauBaeMOW B COOTBETCTBHHM C CHUTyalel. YCWius ucciemoBarenei
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choKycHpOBaHBl Ha pEIICHWH TPOOJIEMBbl XpaHEHHUS B OOJIBIICH Mepe MO CpPaBHEHHUIO C
BOCIIPOU3BEJICHHUEM II0 TOW NPHUYUHE, YTO «Hem HUKAKUX 2Unome3 O MOM, KAK NogedeHuecKue
omeemvl UCnOIbL3YIOM coxpanennvle 3nanus» [8] (Beiaeneno astopom, A.B.).

WTak, HECMOTpsI HA OTPOMHBIA HapaOOTaHHBIM MaTepual, OPTOJOKCATIbHAA HayKa, OyIaydH
HE B COCTOSIHUU OOBSICHUTH MEXaHU3M (heHOMEHa MaMSTH, MO-TIPEKHEMY OCTAeTCs Ha HMCXOTHOM
no3uiu terra incognita. Konuenumu cmensumm apyr npyra. MHorna onu BOupanmu B ceOs
MpeIUIeCTBYIOIUE HApaOOTKU, HMHOrAAa UX oOTBeprajd. Ho Bce OHM, HHUKaK He OOBSACHSA
MapagoKCaTbHOCTh OCHOBHBIX CBOWCTB (PEHOMEHA IMaMATH — OBICTPOJCHCTBUS M HHUYEM HE
OrpaHUYEHHOT0 00beMa COXpaHIeMOl HHPOPMAIIH, 00XOINUIN UX CTOPOHOM.

1.4. Poab BpemeHHOr0 hakTopa

OpnHoil U3 mpuuKH "HYJIEBOro" pe3ysibTaTa B HCCIEIOBAHUAX MPOOIIEM NaMsITH SBISETCS, Ha
Halll B3MJIAJ, OTCYICTBUE BO BCEX IPEAJOKEHHBIX KOHLEHIMIX BPEMEHHOro ¢akTopa,
HEOO0XOAMMOTO Il ONMHUCAaHMsA JI000ro mporecca. DTO B PaBHOM CTENEHH OTHOCHTCS KakK K
Ipoleccy 3allOMUHAHMU MHPOPMALMK, TaK U K HOCIEIYyIolEeMy €€ U3BJICUEHUI0 — BCIIOMUHAHMSA
CIICZIOBABIIMX JIPYT 32 IPYrOM 3HAUYUMBIX (DParMeHTOB MPOLEcca — UX UIUTEIBHOCTH, BPEMEHHBIX
UHTEPBAIOB MEXJAy HMMU M T.J. OnHako nepea HccieloBaTelsiMU OPTOAOKCAIBbHOM HayKu
npobnemMa y4yéra BpeMEHHOro (akTopa HpU TOHCKE MATepHAILHOTO ClieAa MaMsTH HE CTOsUIA.
ITocne oTka3a OT MoucKa SHrpaMMbl B HEHPOHHBIX CETAX KOPbI T'OJIOBHOI'O MO3ra, OH IPOBOJIUICS
Ha YPOBHSX KIETOYHBIX M CYOKJIETOYHBIX — MOJIEKYJISIDHBIX IIPOIECCOB C MPHUMEHEHHEM
EKTPO(PU3NOIOTHIECKUX U OMOXMMHUYECKHUX MeToJ0B. CuHMTaeTrcs, 4TO MOUCK CTPYKTYPHBIX
MEPECTPOEK B OEITKOBBIX MOJIEKYJIAX, COMPSHKEHHBINA € MTPOXOAMBIIMMH HEKOTJa B KIETKAaX (U3UKO-
XMMHUYECKMMHU TPOLIECCAMM, a TaKKe C MpolleccaMHM CHUHANTHYeCKOH mnepeaaun WHGOpMaluH,
npuBEN K oOHapykeHuio cienoB namstu [8]. Ho oOHapykeHHBIE SHIpaMMBI — 3TO BCETO JIUIIb
clieibl MPOLIECCOB, HE Pa3BEPHYTHIX BO BpPeMEHU — "MyCTHILIKU", HE HeCylue UHPOPMALHUIO O
caMOM TPOXOJMBIIEM TIpolecce. DHrpamMma, He cozepkamas (akTop BpeMeHH, I0100Ha
¢dororpaduu, Ha KOTOPOH OTCYTCTBYET IOCIEJOBATEIBHOCTh KMHOKAAPOB, OTOOPAKAIOIIUX KUHO-
npouecc. E€ MOKHO Takke CpaBHUTbH CO LIPAMOM Ha TeJ€, HE COJIepKallleM HUKaKoW MH(pOopMaluu
0 JJaTe€ U MIPUYMHAX 3TOTO MOBPEKIACHMS, JUIMTEIbHOCTH IPOLIECCA 3aKUBICHUS U T. 1.

OO6Hapy’XKeHHbIE cleibl CHHANTHYECKUX M (U3UKO-XMMHYECKHUX MPOLECCOB, MPOXOINUBIINX
HEKOTrJa B KJIETKaxX, He Mo2ym HECTH MH(OpMAIUI0 O BpeMEeHH (J1aTe) MPOXOIUBILIEro Ipolecca,
€ro JUIMTEIBbHOCTH M JAPYTUX JETalsiX M, CJIeI0BaTelIbHO, WHAMBHUJI HE CMOXET BCIIOMHUTh
(BOCIIPOM3BECTH) B PEKUME UCXOIHOTO PEANbHOTO0 BPEMEHHU IOCIEI0BATEIbHOCTh U MeNbyaiiiue
JeTAIM HEKOTJa TpouctieAmnero coowsitus (mporecca). OnHaKO TMOXKWIBIE JIOAU 0€3 Tpyaa
BCIIOMUHAIOT JIaThl ¥ MTOJIPOOHO M3JIAraroT AETAJIM 3HAUMMBIX 3MU30/10B U3 MPOIIE/IIeH KU3HU.

E.M. UpanoB numer: "bonee 40 ner nHazaxn VY. Ilendunn oOHapyx un Jr0OONBITHBIN
(deHoMeH: Tpu BO3JEHCTBUU HIIEKTPUUYECKOTO TOKAa Ha OTAEIbHBIE TOYKH CpPEAHEBUCOYHOU
M3BWIMHBI JIEBOTO MOJYIIApUs BO BpeMsl HEHPOXUPYPrUUE€CKUX ONepaluil y HEKOTOPhIX OOJBHBIX
BO3HHUKAET Kak Obl pazosoenue coznanus. IIpononxkas oco3HaBaTh ce0sl Ha onepayuoHHoOM cmoie,
OONLHOU 0OHOBPEMEHHO 3AHOB0 NEPENCUBATl ONPEOETICHHBIU NPOMEICYMOK C80eU NPOULIOU IHCUSHUL.
[Tpuyem, B oTAMYUE OT OOBIYHBIX BOCIIOMMHAHUM, BO3HUKAIOIINE KaPTUHBI IPOILIOro NPaKTHYECKU
HE OTJIMYAJIUCh OT MEPBHUYHOTO CEHCOPHOTO BOCIPUSATHS, T.€. OOJIbHON Kak Obl MEepeHoCuiIcs B
NPOIJIOE M 3aHOBO, CO BCEMHU MOAPOOHOCTSAMH, MepexuBan ero. dukcupoBanuch Jaxke Takue
JIeTalii, Ha KOTOpble 00bIYHO He oOpamatoT BHUMaHus. Kak ormeuan cam [lenduna, atu "ecnviwku
nepexcumozo” HanomMuHaiu OemMOHCMpayuro KUHOJLeHmbl, Ha KOTOPOM 3amedariieHo Bce, YTO
YeJIOBEK HeKorna BocnpuHuMal. [Ipuuem coovimus 6 amom "gunvme" 6cecoa npoucxoounu 6 moti
JKce nocne008amenbHOCmu, 4mo U 6 JICU3HU, 0e3 GCAKUX OCMAHOB0K UNU NepecKoKOo8 6 opyaue
8peMeHHble Nepuoobl. ITU yIUBUTENbHbIE HAOMIOAEHUS, TOBOPAT, MO-BUAUMOMY, O TOM, YTO MO32
yenogeka 3aneyamiesaem 6 HeusMeHHOU hopme 6CI0 NOCMYNAOWYIO 8 He20 3PUMENbHYIO, CTYX08YI0
u Opyayio ceHcopHylo ungopmayuro. EcCIW MO3T TOJHOCTBIO COXpaHSIET BCE TIOIYYEHHbIE
BIICYATJIEHUS, TO OH JOJDKEH 00J1a/1aTh KoJloccanbHOM HH(OpMamoHHON eMKocThIo. 1o onenkam
. don Heiimana, oHa momkHaA OBITH paBHA MPUOTUZUTEITHHO 28x10" 6ur. B Takom ciydyae Ha
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OJIMH HEUPOH mpuxoAuTcs nopsaaka 30 muumapaos 6ut. O4eBUIHO, YTO TaKyt0 HHPOPMAIIMOHHYIO
€MKOCTb "KOHHEKTOPHBIN'" MEXaHU3M, OCHOBAHHBII HA U3MEHEHUU CUHANTUYECKOW MPOBOAUMOCTH,
obecrieunth He cMoXeT. Kpome Toro, "BCHBIIIKM TEPEKHUTOro", a TakKe HEKOTOpHIE Ipyrue
(deHOMeHBI (peTporpagHasi aMHE3Hs, XPOHOJIOTUYECKAasi perpeccHsi), YKa3blBAalOT Ha JKECTKYIO
BPEMEHHYIO YIOPAIOYEHHOCTh 3a(UKCUPOBAaHHON B Mo3re HHGOpMaluu, YTO TaKKe BeChbMa
TPYJIHO COTJIACOBaTh C "KOHHEKTOpHOWU" rumnote3oil. Ilo-suoumomy, napsdy c "komnexmopuwvim"
MEXanHUuIMoM cywecmayem Opy20u, 20pazoo bonee eMKull MexaHusm 3anOMUHAHUSL, OCHOBAHHDIL HA
Kaxkux-mo unvlx ¢uzuveckux npunyunax" [9].

Cyns 1mo Cka3aHHOMY, OpTOJOKCAJIbHAs HayKa IO CYIIECTBY BIUIOTHYHO MOJOIUIA K
pelIeHr0 MpoOJIeMbl TOJITOBpeMeHHONW maMaTu. Ilepexon K KOHIEMIHMM IOJEBOr0 MEXaHU3Ma
TICUXUYECKOM ACSTEIbHOCTU YEJIOBEKA CErOHs 'BUCUT HAa KOHYHUKE repa’.

[IpiTasicb MOJABECTH TEOpETHUYECKYIO0 0a3zy Imoj pe3yiabTaThl dkcrnepuMeHToB llendunna u
pe3yiabTaTOB  SKCIEPUMEHTAJIbHBIX  HWCCJEIOBAHMM, IOCIEIOBABIIMX  BCIEJ 3a  HUMH,
OpTOAOKCalIbHAs as HayKa MPUCTyNWiIa K CO3JaHUIO aJbTEPHATUBHBIX KOHLENUMN naMmatu. boiee
YEeM MOJYBEKOBOM pe3yJbTaT 3TUX HMCCIECIOBAHUNA OTPaXEH B LIUTUPOBAHHOM BBIIIE 3aKIIOUCHUU
T.H. I'peuenko 06 OTCYTCTBUU 3aKOHUYEHHOUW TECOPUH MaMsATH. [ 1aBHasi MpUUMHA HYJIEBOTO HCX0/a
YCWJIMH, HAITPABJICHHBIX HA CO3/IaHME KOHIICTIIIUU JOJTOBPEMEHHOM MaMsITH, 3aKITI0YAETCsl TOM, YTO
OHHU MPOBOJIMJINCH B YCIIOBUSAX MapagurMbl, OCHOBAHHOM Ha TOP>KECTBE, Ka3aloCch Obl, HE3bI0JIEMOI
Helpogu3noIornyeckoi A0rMel. Bc€ BbllIecka3aHHOE NPUBOIUT K 3aKIIOYCHHUIO: Pa3BUTHE
HEHpO(DU3HOIOTMUYECKON HAYKH, 3aKaTOMl B TUCKU HEHPO(U3MOIOTHYECKON TOTMbI, HAXOIAUTCS B
COCTOSIHMH TJTyOOKOM CTarHaiuu.

1.5. H.II. BexTepeBa 0 MexaHU3MAaX MOJACO3HAHUS U NAMATH

OpronokcanpHass Hayka OE3YCICIIHO THITACTCS OOBSICHHTh MEXaHHW3M IPOIECCOB B
(beHOMeHax KpeamusHOCMU, 03apeHUsl U AlbMepHAMUEHO20 3PeHUs y HE3pSUYUX OT POKIACHHUS
nereit crieruuIHON TMHAMHUKOHN pacripenesieHus: nHGOpMAIMK B Pa3IMYHbBIX pa3fesiaX TOJIOBHOTO
Mo3ra. AHaJIM3UPYs pe3yibTaThl 3THX HccienoBanuil, H.II. bextepeBa oOHa)kaeT nmpoTUBOpEUHs U
HEKOPPEKTHOCTh BBIBOJOB aBTOpOB. Huuero He 3Has 00 MHGOPMAIIMOHHBIX CIIMHOBBIX MOJISIX, OHA
BIIEPBbIE YKa3blBa€T Ha BO3MOXKHOE YydacThe B TIpoleccax (aKTOpoB BHELIHEH Cpenpl,
MOCTYHAIOIINX HEMOCPEACTBEHHO B MO3T, MUHYS OpraHbl YyBCTB U aKTUBUPYS KJIETKH MO3Ta.

06 06véme namamu u 3anOMuHaemoll uHgopmayuu:

"Mo3r mOMHHUT BC€ - BCIO Hally KHU3Hb IO cekyHaaM. Ho BbIaeT HaM TOJIBKO TO, 4TO
He0o0X0IMMO Ha JaHHBI MOMEHT JIJISl pelIeH s TeX WIn UHbIX 3aaa4d" [10].

O mexanuszme 661CMPOOEUCMBUSL:

"O ToM, Kak paboTaeT LEeIOCTHbIM MO3T. Jla, MBI y>k€ MHOTO€ 3HAaeM O JIETANIAX €ro padoThl.
Ho wnenoctHas mo3amka paneka oT 3aBepuieHus. OQUH W3 TPUMEPOB: HEHUPOH TE€HEPHUPYET
UMIIYJIbChI ¢ 4acTOTON OKoso 20 B CEKyHAY (9mom nokazamenb 3aHudicen Oonee yem Ha NOpsookx,
A.F.). CKkopoCcTh B3aMMOJEUCTBUS — MUJIM CEKyHIbl. Tak KakuM ke o0pa3oM Takas MeJIeHHas
cucreMa 00ecreurnBaeT TaKyl THTAHTCKYI0 CKOPOCTh 00paboTku nndopmaruu?" [11].

O HecencoproMm 3peHuu y 0emeti, Censbix Om PoAHCOeHUs:

"...YTto ke M Kak obecrneuynBaeT CBEPXBO3MOXKHOCTU? OTBET U OXKUAAEMBIH U MPOCTOM: B
o0ecreueHn HMHTEIJIEKTYalbHbIX CBEPXBO3MOXKHOCTEH Ba)XHEHMIYI0 pOJIb UIpaeT aKTUBAIUs
OTIpEeJICIEHHBIX, @ BEPOSITHO, © MHOTHUX MO3TOBBIX CTPYKTYp. CBEpPXBO3MOXKHOCTH... MPEOBbIBAIH
3/1eCh PAacKpbITBl HE B YCIOBHUAX O3apeHUs, a IMOJIYYIPaBIsIEeMO, HHCTPYMEHTAJIBHO... Takum
00pa3oM, CBEPXBO3MOKHOCTH OBIBAIOT MCXOJHbIC (TaJaHT, T€HHWI) U MOTYT MPHU OIpeeleHHBIX
YCIIOBUSIX ONTHMAJIbHOIO 3MOIMOHAJIBHOTO peXHMa MPOSBIATHCS B (opme ozapeHwus.... M, uro
caMoe Ba)XKHOE B HAIIMX 3HAHMSIX O CBEPXBO3MOXKHOCTAX, OHHM MOTyT (OpMHpOBAThCS MpU
crelnraJbHOM 00Yy4Y€HHUH, a TaKKe B cllydyae MOCTAaHOBKHU cBepx3ajaud. TakuMm oOpa3oMm, peub UJeT
0 BO3MO>XHOCTH HEIMOCPEJCTBEHHOTO MOCTYIJIEHU MH(OpMAIMK B MO3T, MUHYS OpraHbl YyBCTB.
Bo3MmoxHOCT TpsIMOM aKTUBAllUM KIJIETOK Mo3ra (akTopamMu BHEIIHEW Cpenbl ... JIETKO
JIOKa3bIBaeTCs pa3BUBaOIUMCS 3P ¢dekToM. MOXXHO, MO-BUJUMOMY, JOMYCTUTh, YTO B YCIIOBHSX
cBepx3ajiauu - (OpMUPOBAHUS ANBTEPHATUBHOTO 3PEHUS — PE3YIbTAT JOCTUTAETCS IEHCTBUTEIBHO
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3a CYeT...NMPsIMOM aKTUBAIMH KJIETOK MO3Ta (pakTopamu BHeNTHEH cpeapl... OqHako ceidyac 3To - He
0osee yem xpymkas runoresa... Hago nymars! U u3yuats!" [12].

"Hamo nymars! U u3yuars!"... [Ipenannas ogqHOMY TOJIBKO O0XKECTBY — Hay4uHOU McTune,
T.H. bextepeBa roroBa NOKHHYTh BCKOPMHBILYIO €€ HEHPO(DU3NOIOTHIECKYIO JOTMY H, 3a0BbIB O
KOpPIIOPAaTUBHOM  JIOJIT€, CO3JaBaTh HOBYK IapaaurMy. Pa3BuBaemas HaMM KOHUENUUSA
JIBYXYPOBHEBOTO MEXaHHW3Ma CO3HAaHUS, OOJAJaloOmer0 HE3aBUCUMBIM KaHAJIOM OOMeHa
uHpopmanue ¢ BHEUIHEH Cpenoid, SABISETCS, MO CYTH, OTBETOM Ha BOMNPOCHl (M OTBETHI!),
noaHsAThIe OeccTpantHoi Hatanbeit [leTtpoBHOi bexTepeBoi.

2. Konnenuusi AByxypoBHeBoii 00padoTku unpopmanuu B IHC
2.1. Crpykrypa u pynkuun buokomMnbrTepa cCO3HAHUS

OYHKIMIO NCUXUYECKON AEATEIBHOCTH YEIOBEKAa BBIINOIHICT BHOKOMIBIOTED CO3HAHUSA
(BKC) — Hekoe MarepHallbHOE «YCTPOHCTBO», B (PYHKIIMH KOTOPOTO BXOAUT 00paboTKa, OTOOp U
XpaHeHHe MHPOpMalUU, HEOOXOIUMOM A IPOLIECCOB KU3HEOOECNEeUeHUs OpraHHu3Ma, B TOM
YHCJIe ICUXUYECKUX MTPOLIECCOB OCO3HAHMS, MBIIIJIEHUS, TBOPUECTBA U T.[.

BKC ¢yHkunoHupyeT Ha KJIETOYHOM U IOJEBOM YpoBHsAX. Ha kieTouHOM ypoBHE, Kpome
KOpbl Oonpmux momymapuid u noakopkd, BKC oxBareiBaeT ydacTByIOIIME B TICHXHYECKHX
Ipoueccax HEHMpOHHBIE CTPYKTYPBI MPOMEKYTOYHOro M cpenHero mosra. Ilocrynmaromas B HHX
apdepenTras uHGOpMAIMA TPU MOCTOSHHOM Y4YacTHW PETUKYISIPHOM (opMaruu mojBepraercs
nepBUyHOM oOpabotke. K cTpykTypaMm, ydyacTBYIOUIMM B O3THUX Ipolieccax, OTHOCATCS U
KOMITOHEHTBI JIUMOMYECKON CHUCTEMBbI — ILIEHTPhl OOJM W YAOBOJIBCTBHS, HEHPOryMOpalabHOU
peryisiiuM, XaxAbl, rojojJa M HaChILICHUs, CHa W OOAPCTBOBAHUS, TEPMOPETYSIIMU U T.[.
[losicHass wW3BWIMHA W MHUHJAIMHA YYacTBYIOT B (OpMUpOBaHHME OSMOIMK (B YACTHOCTH,
uHpopManus NpuoOpeTaeT SMOLMOHATIBHYIO OKPAcKy), IUMOUYECKHE sApa TajJamyca M FMIOKaMIl
Y4acTBYIOT B OpraHU3alMU TaMATU U O0yUYEHHUSI.

Ha mnonesom ypoBHe B cocraB bKC Bxomut Ilpomeccop, coxepkamuii MeEXaHH3MBbI
MOJICO3HAHUs U MaMmsATH, oopasyromue CooctBeHHoe crimHoBoe mose (CCII) rauaibHBIX KJIETOK -
onurofeHaApounuToB Kopsl rogosHoro mosra (KI'M). B cocraB CCIT KI'M BXoAsT moacucTeMbl —
CCII rpynn riaManbHBIX KJIETOK OJIMTOJEHAPOLMTOB, BXOISAIIMX B COCTaB HEWPOINIMAIbHBIX
komruiekcoB (HI'K) (cm. HIke).

Pa3BuBaemass HaMM KOHIIENIUSI JIBYXYPOBHEBOM 00pabOTKM MH(OpMAIUU MOJAPa3yMEeBaET
CYIIECTBOBAHHE PA3JIUYHBIX KJIETOUHBIX CTPYKTYpP KOpPbI FOJIOBHOTO MO3ra, 0OECIIEYMBAIOIIUX ITH
¢GyHKIMU. Y4acTue IIHabHBIX KJIETOK B KayeCTBE CTPYKTYPHOH 3JI€MEHTHON OCHOBBI MOJIEBOTO
MEeXaHU3Ma II0/ICO3HAHUS COOTBETCTBYET JTOMY MNpuHIMIY. Tak, ocHOBHbIM ("paGouum")
MOTEHIMAN3aJal0IMM  AJIEMEHTOM, OINPEAENAIOIMM BEIMYMHY MEMOpPaHHOTO IOTEHIHaIa
ITIMAJIBHBIX KJIETOK, SIBJSIETCS KUl B OTJIMYME OT HEPBHBIX KIJIETOK, JUI KOTOPBIX 3Ta (YHKIUSA
MPUHAIC)KUT HATPHUIO.

Pa6ota IIpoueccopa ocHoBana Ha B3aumozeictBuu CCII rpynn rmuansHbeix kietok HI'K,
BXOJIAILIMX B KAayecTBE MOJCUCTEM B cocTaB COOCTBEHHOTO CIIMHOBOTO IOJIS TNIMAJBHBIX KJIETOK
KOPBI TOJIOBHOTO MO3Ta.

B 3agaun MexaHM3MOB TMOJACO3HAHHSA BXOAUT oOpaboTka addepeHTHOW HHPOpPMAINH,
nocrynatouiei B IIporeccop ¢ knerounoro yposus BKC, a taxxe nnHpopmanuu, nocrynaroomeil B
HEro 10 M0JIEBOMY KaHaly HEITOCPEACTBEHHO U3 BHEUTHEH cpebl.

O6paboTka nH(pOpMAIIMM OCHOBaHAa Ha B3auMoeicTBUM COOCTBEHHBIX CIIMHOBBIX IMOJIEH
rpynn rauaneHbeIX KieTok kaxaoro HI'K kopel romoBHoro mosra — moacucreM CCII rpynn
IJINAJIbHBIX KJIETOK KOPHI TOJIOBHOTO MO3Ta.

2.2. ]IBa ypoBHs1 00padoTku adg¢epeHTHOI HHPOPMALNHT

MHoro4ucaeHHbIe MPOSBICHUS ICUXUYECKOW JesITeIbHOCTH YelOBeKa CBUETENbCTBYIOT O
cyumiectBoBanuu B IIHC nByx ypoBHeil o0paGoTku uHpopmanuu: KjieToyHoro (00paboTka myTémM
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MEXHEHPOHHOTO IepeHoca MH(POPMALUMU B HEHPOHHBIX CETSIX TOJIOBHOIO MO3ra); IOJEBOIO,
OCHOBAHHOT'O Ha Tpolieccax B3zaumojeicTBus Hecymux uHpopmanuto CCII rpynm riauanbHBIX
KJIETOK, Bxosimux B coctaB HI'K kopsI rostoBHOTO MO3ra (CM. HIKE).

CymiecTBoBaHHE MeXaHU3Ma CBEPXOBICTpON 00pabOTKM WHGPOPMALUU TOATBEPKAACTCS
(eHOMEHOM peyn 4YenoBeKa, pacCMOTPEHHBIM B 11.1.2. JIpyruMm 10Ka3aTelbCTBOM SIBIISETCS PE3KOE
pacxoXXJACHWE MEXIy BpPEMEHHBIMU IIOKa3aTeNsIMH IepeHoca M 00paboTku uHpopManuud B
HEHPOHHBIX CETAX TOJIOBHOTO MO3Ia M BPEMEHHBIMM II0OKAa3aTEIIIMH PEAJIbHBIX IICHXUYECKHX
nporeccoB. Tak, B.B. LllyneroBckuii cumTaer, 4YTO MOWUCK OTBETa Ha BOMpPOC 00 aBTOpe
npousBenieHuss «EBrennit OHeruH» myTéM nepedopa BapHMaHTOB B HEHPOHHBIX CETAX T'OJIOBHOI'O
MO3ra MOXET JJINTbCS MHOTHME HENIENH, TOra Kak B HallleM IIOACO3HAHHWU OTBET Ha ITOT BOIPOC
BO3HUKAET MEHEE UYEM Yepe3 CEKYHAY.

Wtak, B mcUXMUYECKUX Ipoleccax cBepxObicTpas 0o0paboTka MH(pOpMAlMU OCHOBaHA Ha €€
MOJIEBOW 00pabOTKE C yYaCTHEM IOJIEBBIX MEXaHU3MOB ITO/ICO3HAHUS U TTAMSTH.

2.3. DOyHKUMOHHPOBAHHE MEXAHM3MOB MOJACO3HAHMS M MNAMATH OCHOBaHO Ha
B3anuMOAeCTBMH HHPOPMALMOHHBIX (PU3HYECKUX MOJIeH

Panee OblTH paccMOTPEHBI MPUMEPHI MPOSBICHUS ICUXUYECKON JI€ATEIbHOCTH WHINBUAA,
HE HaxoJdIlue OOBSICHEHHS C IMO3UIUH OPTOJOKCAIIBHOW HAyKH, CBS3aHHBIE CO CBEPXOBICTPOIA
00paboTKoil nHbOpMaIIMU U HEOTPaHUYEHHBIM 00bEMOM namsTH. [IIupokuii ciekTp mpuBeICHHBIX
HIDKE, U TaK e He HaXOIAIIUX OOBSICHEHHs MPOSBICHUHA IICUXHYECKOU JESITeIbHOCTh YEIOBEKa,
MO3BOJISIET CYJIUTH O MIPUPOJIC U CBOWCTBAX YYACTBYIOIUX B HUX aKTUBHBIX (PaKTOPOB.

- B 1987 rony B Tynbckoit obmactu koiaxo3HuK-mieHcuonep [.H. CMupHOB Ha ciieayromuii
JIeHb MOCJIe CUIIbHEHILIEro yaapa o rojioBe cTaja CBOOOIHO TOBOPUTH MO-HEMEIKU — C ITUM SI3bIKOM
OH paHee He ObLJT 3HAKOM.

- B 1992 romy meBouka u3 SpocnaBis mociie NEPEeHECEHHOW TsKeIod O0le3HH BAPYT
3aroBOpMJIa Ha IIYMEPCKOM SI3bIKE, CYLIECTBOBABIIEM B 3-M BEKE /10 HAILIEH 3pHI.

- 50-neTHsS MIOTIaH/IKa BO CHE MEpeXkuia UHCYIbT B Jierkoil ¢popme. [IpocHyBIIKMCH yTpOM,
OHa CTaJla pa3roBapuBaTh Ha POJHOM S3bIKE C I0KHOA(DPUKAHCKUM aKIIEHTOM, XOTSI HUKOTJa TaM He
ObL1a.

- Ilencuonep C.II. IlepoB, mpuas B cedsi mocie aBTOKaTacTpodbl, Hauyajdl TOBOPUTH Ha
cTapodpaHniry3ckom sizbike [13].

Janee aBrop nmyOnukamuu cooOmaer: "IMyHaTHMKU" BO BpeMsl CHA U MEIUYMbl BO BpeMs
CIIMPUTHUYECKOTO CEAHCAa JIETKO MEPEXOAT Ha HHOCTPAHHBIE S3BIKH, XOTS B HOPMAJIbHOM COCTOSTHUM
OHM ITUMHU SI3bIKAMU HE TOJB3YIOTCS M, KaK IPaBUJIO, HE BIaACIOT. Tak, aMepuKaHCKas MeIuyM
Jlaypa DnMOHJC, HE 3HAas HMKAKOIO s3bIKa, KPOME POAHOIO — (hpaHIly3CKOro, JEerko U CBOOOTHO
ucnosb3oBaiga 10 pa3nuyHBIX S3BIKOB BO BpEMSI TaKUX CEAHCOB U JIaXKe Iejla HAa HTAIbSHCKOM,
UHAUNACKOM, HEMELKOM M IOJIbCKOM S3bIKaX, COBEpIIEHHO OeCCO3HATEeNbHO, U HE MOHUMAas HU
cioBa. A neBouka u3 CIIA - Ovunus Toamdmk, OTpoay He 3HABIIAs HA OJHOM HOTHI M HUKOT/Ia HE
WrpaBIias HU OJHOW MENOAWH, HEOXKUAAHHO 3amucaia (HOTHI) W OJecTsile HCIOJHUIA Ha
(doprenuaHo My3bIKaJIbHOE IPOU3BE/ICHUE.

W3 npuBeneHHBIX NPUMEPOB CleAyeT: KpoMme HH(opMaiuu, MOCTyHaromeil u3 BHEIIHEH
Cpelbl B CEHCOPHBIE 30HBI KOPHI MOJIOBHOI'O MO3Ta, CYHIECTBYET MyTh CIOHTAHHOTO MOCTYIJICHUS
uH(pOpMalMK U3 BHEIIHEH Cpeabl MO MOJIEBOMY KaHaly, B TOM 4Hcie U3 "apXuBoB" mamsatu. JTa
nH(popMalUsg MOXKET HOCUTh CIIOXKHBIA XapakTep M OTpa)kaThb pa3iMyHbIe SMU30Abl (COOBITHSA,
IIPOLIECCHI) C YYACTHEM 3HAKOMBIX U HE3HAKOMBIX JINL, IPOMCXOAMUBILINE B PA3INYHOE BPEMSL.

Wudpopmanus wMoxer ObITh BblpaxkeHa B (opme AMPEKTUBBI, Tpedyromend mocie
npoOyXIeHUs WHAMBUA WCIOJIHEHUE 3a/laHusl, HalpuMep, UCIOJIb30BaHUs HE3HAKOMOTO S3bIKA,
WCIIOJIHEHUS! HE3HAKOMOI'O MY3bIKaJbHOTO TMpOW3BENEHUS MU T.JA., 0e3 ero HeoOX0AUMOro
MPEIBAPUTENLHOTO 00yUSHHS.

[TpuBeneHHble TPUMEPHI CBUAECTEIBCTBYIOT O CYIIECTBOBAHUU HEKOI'O HOCUTEINS CIOXKHOU
uHbpopmanuu — (u3MyecKoro MoJsA, O00JAJAIOUIET0 KaK ~ CIIOCOOHOCTbIO — Y4acTBOBATH
MIEPEYUCIICHHBIX BBIIIE MPOSBICHUSAX MCUXUYECKOW IESTENIbHOCTH 4YEJIOBEKa, TaK U CBOMCTBOM
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B3aMMOJICHICTBOBaTh C MaTe€pUAIbHBIMU  CTPYKTypaMu ToOJIOBHOro Mo3sra. Hocurensamu
uHbopManuy, OONAJAIOIMMH TAKHMMH CBOMCTBaMH, M OOYCIIaBIMBAIOIIUMHU DPAaOOTy IOJIEBBIX
MEXaHU3MOB IO/ACO3HaHMUA (CM. HIKE), SBISIOTCS HH(MOPMALMOHHBIE CIMHOBBIE  IOJIS
MarepuaibHbIX 00bekToB [13-17].

Wtak, Bce mpouecchl, CBA3aHHbIE C MOCTYIJICHMEM HH(OpPMalUU IO IOJEBOMY KaHaly,
MPOUCXOJAT Ha YPOBHE TOACO3HAHHUS C Y4YacTUEM MEXAaHHW3MOB TIOACO3HAHHMS W TaMATH.
HopmaneHhas paboTta mosra ¢ ydactueM (peHOMEHa IOJICO3HAHUS BO3MOXHA TOJIBKO IPU YCIOBUU
COBMECTHOTO ()yHKITMOHUPOBAHUS KJIIETOYHOTO | 1osieBoro ypoHeit BKC.

2.4. Konuenuusi AByXypOBHEBOI0 MeXaHM3Ma CO3HAHUS M03BOJIsIET ONpeIeMTh CTaTyC
(peHOMEHOB NMO/ICO3HAHNS U TAMSATH

B cocrosHum ximHu4ecko cmeptd Ha KiaeTodHoM ypoBHe BKC wncue3aroT OCHOBHbIE
MIPU3HAKYU KU3HENEATEIbHOCTH NHIMBH/IA: Y HETO OTCYTCTBYIOT D21 1 OKI -akTUBHOCTb, IbIXaHUE
Y MBIIICYHAs! aKTUBHOCTh, PeIICKTOPHBIC peakiuu. HANBUI TMIIEH COSHAHUS U, CIIEIOBATEIHHO,
JIMUIEHBI YIPABJICHUS IOJIEBBIE MEXAHU3Mbl ICUXMUYECKOW AesTenbHOCTH. OHAKO IMOCTYIUIEHHE
nH(OPMAIIAY TI0 TTOJICBOMY KaHAITy He mpepbiBaeTcs. [loJeBbie MEXaHU3MBI TIOJICOSHAHMS M TAMSTH
MPOJOIIKAOT (YHKIIMOHUPOBATh aBTOHOMHO. B mamsTH MHAMBHIA OTKJIABIBAIOTCS BCE COOBITHUSA,
MPOUCXOMAIINE BO BHEIIHEH Cpelie, 0 KOTOPHIX OH PAacCKa3bIBAC€T IOCTE BXOJa W3 COCTOSHUSA
KIIMHUYeckor cmeptu. Onucan ciydail, Koraa peaHMMUPOBAHHBINA MOMPOCUIT BEPHYTh €My 3YOHOMI
MPOTE3, U3BATHIM y HErO B COCTOSTHUM KJIMHUYECKON CMEpPTH, U COOONIWI, TJI€ MPOTE3 XPAHUTCH.
[Ipores 6bu1 0OHapykeH B ykazaHHOM Mecte. M3 atoro cnenyer: LIHC uenoBeka, Haxojsmierocs B
COCTOSIHUM KJIMHUYECKOM cMepTH, mnpexacrasiseT coboil mozaenb BKC, y KoToporo KieTo4HbIH
ypoBeHb 00paboTku uHbopmanuu He (GyHKUMOHHpYeT. WHIUBUI, HAXOAAIIUNCS B COCTOSHUU
KIIMHUYECKOW CMEPTH, MOJIYYAINNA HHPOPMAIUIO U3 OKPYKAIOMICH CPellbl IO MOJICBOMY KaHATY,
"Buaut", "CHABIUMT" M OCO3HAET MPOLECCHl, IPOUCXOMASIINE B OKPYXKAIOLIEH Cpele Ha YpOBHE
MOICO3HAHUS, HO JIMIIIEH BO3MOKHOCTH aJIEKBaTHO pEarupoBaTh Ha MOCTYHAIOIIYI0 HHPOpMAIIUIO —
€ro ICUXMYECKasi aKkTUBHOCTb OrpaHuyeHa. M3 cka3aHHOro cieayer: KOHLEMLHS JIBYXYpPOBHEBOM
mozenu BBKC mo3BosisieT BriepBbie YETKO OMPEACIIUTh CTaTyC (PEHOMEHOB TOJICO3HAHUS U TIAMSITH:
MIOJICO3HAHUE SABISETCA ABMOHOMHOU (HYHKYUOHANLHOU CMPYKMYPOU (enomeHa ncuxuieckou
dessimenvHocmu uenosexka. Ilavsame - ampubym gpenomena nooco3Hanus.

3. UndopmanuoHHbIE MOJIS - PeAJbHBIN (paKTOP

3.1. O npoucxokIeHnu 0JIU3KO0- U JAJTBHOAEHCTBYIOIIUX HH(OPMANMOHHBIX CIIMHOBBIX
noJien

B psge koHuenuuid, CO3JaHHBIX B JBAJALIATOM CTOJETUM, HCCIENOBATENU IBITAIKNChH
MOJIBECTH TEOPETHUECKYI0 0a3y Ui OOBSICHEHHs DPEe3yJbTaTOB MHOXKECTBA HKCHEPUMEHTAIbHbIX
PE3yJIbTaTOB, HE HAXOAIINX OOBSICHEHMSI C TO3ULNI CYIIECTBYIOIIEH OpTOJOKCaIbHOM Hayku. [1pu
CO3/JaHUM KaXKI0H HOBOM TMIIOTETMYECKON KOHLENIMUH aBTOPHl YAEISUIM OCHOBHOE BHUMAaHUE
MIPUPO/I€ BOZMOKHOT'O HOCUTEISI UH(POPMAIIUH.

KoHuenmnus AByXypOBHEBOIO MEXaHHM3Ma CO3HAHHWS OCHOBaHa Ha peE3yibTaTax HalIUX
skcnepumMerToB 2004-2010 ronos, onmpenenuBmux (QyHKIHOHATbHYIO 3HAYMMOCTh COOCTBEHHBIX
CIMHOBBIX Mosiel MaTepuaibHbIX 00bekTOB (CCII MO). ITokazaHo:

1. Bce okpyxaroliie Hac MaTepHalibHble OOBEKThI KUBOI M HEKHUBOM MPUPOJIBI, BKIHOYAS
X KOMIOHEHTHI, 001anatoT COOCTBEHHBIMM CHHUHOBBIMU MOJSMH, HUMEIOIUMH CIIEAYIOMIUMU
YHHUKaJIbHBIMU CBOMCTBAM, MTO3BOJISIOIIMMYU CUUTATh UX HH(OPMALMOHHBIMU:

- HECTH CJIOKHYIO HH(OPMAIIHMIO O CTPYKTYpE BEIIECTBA U €T0 HIEMEHTHOM COCTABE;

- B3aUMOJICHCTBOBaTH M OOMEHHBAThCS HUHGPOpPMAIMEl C JIpYyrUMH MaTepUalbHBIMU
00BbEeKTaMU;

- IPOHUKATh C HE3HAYUTEIbHBIM 3aTyXaHHEeM CKBO3b JIF0ObIC MPUPOIHbIC cpesbl [13-17].
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2. O6nacte pacnpoctpanenus CCII MO orpanunuena "OnwkHEW 30HOH", ompenensiemMoit
TOTOJOTUYECKIUMH MapaMeTpaMu 00bEKTa.

K wunpOpManuoHHBIM MOJSM OTHOCATCA AanbHOAEHCTBYIomUe cnuHoBbie mosst (CIT)
(GU3MYEeCKOT0 BaKyyMa, HMEIOIIME HEOTPAHWYEHHYIO 00J]acTh pPacHpOCTPAaHEHUS B MHUPOBOM
npoctpanctBe. CyliecTBYIOT /iBa aJbTePHATUBHBIX MpecTaBieHus o npoucxoxaeHuu JCIL.

1. CornacHo A.E. AxumoBy, [ICII — 310 nanbHozeilcTBytomue TopcuoHHble nouss (TII),
BO3HUKAIOT B  pe3yiabTare mnoisipuzauud  ¢usuueckoro  Bakyyma — Bo3aeicTByroOUM
JNEKTPOMATHUTHBIMH  (DJIEKTPUYECKHM WM MArHUTHBIM), TPAaBUTAMOHHBIM WJIA CIHUHOBBIM
nosivu (KoHmernus EGS-nonsipuzanum) [18, 19].

A.E. Akumos o Quzuueckom eaxyyme:

"y4uThIBas, YTO BAKyyM ONPEIENSIETCS KaK COCTOSHHUE O€3 YacTHll, U MCXOJS U3 MOJENU
KJIACCUYECKOI'O CIIMHA... KaK KOJIBLIEBOIO BOJHOBOIO IAKETa LUPKYIMPYIOLIETO MOTOKA 3HEPIHH,
OyzneM paccMaTpuBaTh BaKyyM KaK CHCTEMY U3 KOJBIEBBIX BOJHOBBIX MAKETOB, COOTBETCTBYIOIIUX
IEKTPOHAM U TO3UTPOHAM, a HE COOCTBEHHO 3JIEKTPOHHO-IIO3UTPOHHBIM IIapaM, HECYIIUM
nHpOpPMAIMIO O CBOMCTBAaX J3TUX YAacTUL... HeTpyaHO BHIETh, YTO YCIOBHIO HMCTHUHHOU
JIEKTPOHEHTPAIIbHOCTU TAKOI'O MOJIEBOIO 3JIEKTPOHHO-TIOZUTPOHHOIO Bakyyma OyleT OTBe4aTh
COCTOSIHME, KOI'/Ia KOJIbIIEBBIE BOJIHOBBIE MAKETHI 3JIEKTPOHA U MO3UTPOHA OYIyT BIOKEHBI IPYT B
Apyra. Eciy npu 3TOM CIMHBI 3THX BJIO)KEHHBIX KOJIBLIEBBIX [1AKETOB IIPOTHBOIIOIOXKHBI, TO TaKas
cucremMa Oy/eT caMOCKOMIIEHCHPOBAaHA HE TOJIBKO IO 3apsiiaM, HO U IO KJIACCUYECKOMY CIIMHY U
MarHMTHOMY MOMEHTY. Tak Kak Macca MOKOs BOJIHOBBIX IIAKETOB paBHA HYJIIO, TO TAKUE CHUCTEMBbI
OyayT o0JiamaTh IPaBUTAMOHHONW HEUTPAIBHOCTHIO. TaKyr0 CHCTEMY U3 BIOXKCHHBIX KOJBIICBBIX
BOJIHOBBIX ITaKETOB OyJ/ieM HazbIBaTh (GUTOHOM. [IoTHas ymakoBka (GUTOHOB OyaeT 0Opa3oBbIBATh
MaTepualbHyIo cpeny — pusndeckuii Bakyym [18].

A.E. Akumos 0 mopcuoHHbiX NOASX.

"TOpCHOHHBIE MOJISI MOTYT IOPOXKJIAThCA KPYUEHHEM IPOCTPAHCTBA WM KakK CIEACTBHE
BO3MYIIEHUS (DU3MUECKOrO BaKyyma, KOTOPOE€ HMEET TeOMETPUYECKYI) WU TOIOJIOTUYECKYIO
IpUPOAY, @ TaKKE BO3HHUKAThb KAaK HEOTbEeMJIeMass KOMIIOHEHTA JJIEKTPOMArHUTHOIO MOJIA.
TopcuoHHBIE TIOJIA MOrYT camoreHepuposarbcs... B cosmanHon I.M. IlunoseiM Teopuwu
¢duszmveckoro Bakyyma [20] paccMatpuBaeTcsi BO3MOXKHOCTh CYIIECTBOBaHUSI MH(POPMAIIMOHHBIX -
"NepBUYHBIX" TOPCHOHHBIX IOJICH, CHMOCOOHBIX HECTH W OOMEHMBAThCS HH(pOpMaLueil. ..
[lepBuuHOE TOpCHOHHOE TMOJE€ - 3TO ocobas Qopma CyIIECTBOBAaHUS MaTepuu, KOTopas
IpeacTaBisieT co00i KBaHTOBbIE BUXPH, HE OOJaJarolliue SHEeprueil 1 He NepeHOCsIINe YHEPTHUIO.
OTH KBAHTOBbIE BHUXPH B3aUMOJIEHCTBYIOT HMHQOpMaIMOHHO. B  oTcyrcTBHe »HeEpruu
B3alMOJCICTBUS KBAHTOBBIX BHMXPEH B IEPBUYHOM TOPCHOHHOM II0JIE CKOPOCTh II€penayvu
BO3MYILIEHUSI B CpE/ie 3TOTO YPOBHS MOXET ObITh PaBHOM TOJbKO OeckoHeyHOcTU. B mepBuuHOM
TOPCHOHHOM TM0JI€ JOJDKHA cojaepxkarbess uHpopMmanus. Bosmoxno, nepBuunblie TII urpator
MEPBOCTENEHHYIO pOJb B CO3HaHUU yenoBeka" [19].

2. CTOpOHHHMKHM BTOpPOrO — aJbTEPHATUBHOIO NPEJACTABICHUS O MPHUHAIIC)KHOCTH
nanbHOAeHcTBYOMUX cnMHOBBIX Moysx (JCII) cunrtatoT, 4To OHU 3aposkaaroTcs B 3dupe.

B paborax psga aBTOPOB paccMaTrpuBaeTcs MpoOsieMa CYIIECTBOBAHUS HECYIIHMX
nH(OpMaIHIO JaTbHOACHCTBYIOIUX MOJIEH, pacnpocTpansomuxcs B a3gupe. K HUM oTHOCATCS:

a. Konuenuus s¢pupoaunamuueckux nojieit B.A. Amtokosckoro [22];

0. Teopus a¢upnoro nonst H.E. Hesecckoro [23];

B. B Teopun B.TpaBkuna ®usnku cy0aTOMHBIX MaciiTaboB 3(pUp paccMaTpuUBaeTcs B
KauecTBe OJHOM U3 (pa3 reTeporeHHo cpeasl [24].

[Tpoucxoxnaenne JICII sBnsercs npeaMeToM OECKOHEYHOTO pa3OuparenbcTBa (DHU3HKOB-
TEOPETUKOB. MEXy TeM, pelIeHne 3Toi MpoOsieMbl HUKaK HE BIUSET HAa CYTh Pa3BHUBAEMbIX HAMHU
MPEJICTABICHUA O MPUOPUTETHOM POJIM B3aMMOJCHCTBYIOMIMX CIHWHOBBIX MOJIEH MaTepUAIbHBIX
O00BEKTOB B MEXaHU3MaX IOJCO3HAHUS U MaMATH MO TOM MPOCTOM MpUYHMHE, YTO U (PU3NUECKUN
BakyyM, U 3¢up — cyth MaTepuaibabie 00beKThl U JICII — 310 nx CoOCTBEHHBIE CTUHOBBIC MOJISI.
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CCIIMO, B3auMOIEUCTBYSl C IAIbHOJCUCTBYIOIIMM CIIMHOBBIM TOJiEM (PU3UUECKOTO0 BaKyyMma,
MIOJIAPU3YET €r0, YTO MPUBOANT K BOSHUKHOBEHHIO B @B Topcnonnoro noss (TII).

Hcxoas 3 cka3aHHOTO, B JalbHEHIIEM HallleM M3JI0KEHUH Mbl IPUHUMAEM:

CCII MO — 310 CobcTBEeHHBIE CIIMHOBBIC ITOJISI BCEX HAONIOAEMBIX HAMU MaTepHAbHBIX
00BEKTOB;

CCII®B - sto nansHoxaelicTByIOIIee COOCTBEHHOE CTUHOBOE T0JIE (PU3NYECKOTO BaKyyMa;

TII®B - TOPCHOHHBIC TOJSA (PU3UYECKOTO BaKyyMma, SBISIOTCS CTPYKTypaMu
MOJIIPU30BAHHOTO (PU3UIECKOTO BaKyyMma.
CCIT MO u CCII®B - »3T10 1aBa B3auMOACHCTBYIOIIMX (akTopa B KOHIEHIIUU

JIByXYPOBHEBOI'O MEXaHHW3Ma CO3HAHUS, aKTMBHO YYaCTBYIOIIUE B (DYHKLMOHHPOBAHMS IOJIEBBIX
MEXaHU3MOB IMOJICO3HAHUS M TNaMATH. Tak, (yHKIMOHMPOBAHHUE MEXaHWU3Ma JOJTOBPEMEHHOU
nmaMsaTi 00YCJIOBIICHO HempephIlBHBIM oOMeHOM uHpopmanuelr mexay CCII MO u CCIIDB — eé
MEPEHOCOM OT MaTepHAILHOTO OOBEKTa B apXUBBI NAMATH (PU3NIECKOTO BaKyyMa U 0OpaTHO.

CCII MO, yuacTBymIIME BO BCEX MpoIeccax IOJEeBOro  HH(POPMAIMOHHOTO
B3aUMOJICHCTBHS - 3TO aTPUOYT MaTEPUATBHOTO 0OBEKTA;

CCII®B u TII®B — atpulyTsl mOJApHU30BaHHOTO (PU3MUECKOrO0 BaKyyMma, oOJajaroniue
CTIOCOOHOCTBIO IEPEHOCUTH U 0OMEHUBAThHCS HH(OpMaIHel, Bceraa xecTko caszanabie ¢ CCIIMO,
HO (DYHKIIMOHAJILHO €My He aJIeKBaTHBIE.

CCIIMO wu CCIIOB-TII®B HaxongaTcss B HENOCPEACTBEHHOM, HO HE pPaBHOM
COIIOAYMHEHUH JIpYr Apyry. TOpCHOHHOE IOJIe HE MOXKET HEMOCPEACTBEHHO B3aUMOJEHCTBOBATH C
MaTepUaIbHbIM OOBEKTOM, HWJIM BHOCUTH Kakue-muOO HU3MEHEHHUs B IMPOUCXOASIIME B HEM
IPOLIECChI, WIX U3MEHSATh €ro COCTOSIHME. DTH (DYHKIIMM TOPCHOHHOE I10JIE€ MOXET pealn30BaTh
orocpenoBanHo, mytém B3zaumojaelictBus ¢ CCII atoro oOwekra. [lpm TakoMm B3aMMOJEHCTBUU
u3mMensiercs cocrostuue CCII MO — ero nnpopmManoHHas COCTaBIISIIONIAs — TapaMeTpbl BXOASIINX
B HEro cnuHoB (cM. Huke). Ilpu 3TOM HM3MEHSIOTCS XapaKTEpUCTHKH U CBOMCTBAa BEILECTBA
o0bekTa, kK kotopomy CCII npuHaanexur.

B cBoro ouepenb, MaTepuanbHbIil OOBEKT HE MOXKET HEMOCPEACTBEHHO B3aWMOJICHCTBOBATH
¢ nomsiMu Pusnueckoro Bakyyma. Takoe B3auMonelcTBHE BCErAa MPOUCXOAAT ONOCPEJOBAHHO
npu ydactuu CCII marepuanbHOro 00beKTa.

Kaxoe mexanusm e63aumooeiicmeus CCII MO u CCII ®B? TII®B He skpaHupyroTCs
BELIECTBOM MAaTE€pHaIbHBIX OOBEKTOB. MOXHO TMpeacTaBuTh, 4To Du3nueckuil BaKyyM
"pacTBOpsieT" B ceOe Bce KOMIIOHEHTHI BELIECTBA MAaTEPHAIbHOIO 00BEKTa BIJIOTh 0 KOMIIOHEHTOB
aToOMa U €ro siipa — opOuTaIbHbBIE JIEKTPOHBI, IPOTOHBI U HEUTPOHBI. Bee oHM kak Obl "miiaBaroT" B
@B, Oyayun CBs3aHHBIMM MEXIy COOOH cia0bIMU, CWIBHBIMH M KYJOHOBCKUMH CHJIAMHU
B3auMmozeicTeusa. @B, B cuily CBOEH HEUTPAIbHOCTH, HEMOCPEACTBEHHO HE M3MEHSAET CTPYKTYpPbI
BemectBa. Otcroga cienyer: kak CCII Bcex KOMIOHEHTOB MaTepHalbHOIO O0OBEKTa, TaK U CaM
OOBEKT, COXpaHSIOT B IPOCTPAHCTBE CBOMU TOINOJOTMYECKHE MapaMeTpbl, BKIIOYas HUX
MECTOHAXOXKICHHUE.

[To cymectBy, B "O0mmxueit 30He" CCII MO u JICII ciuthl B €IUHOE CIIMHOBOE TOJIE,
nockosbky u CCIIMO, u JICII uHaynupoBaHbl BEIIECTBOM OJHOIO M TOTO K€ MaTepHaJbHOTO
o0BEKTa U, CIIEJOBATEIbHO, COJAEPXKAT OJHY M Ty XK€ HMHPOPMAIUIO - MMEIOT OJAHM M TE XKe
IapaMeTpbl CIMHOB BCEX KOMIIOHEHTOB 3TOT'0 BEILIECTBA.

HNutencuBrHocts CCII MO Bcerma Beime wmHTeHcHBHOCTH JICII. DTO 00CTOSATENHCTBO
MO3BOJISIET  ONPENENATh Tomojorudeckoe wmecropacnonoxenue CCIIMO 1no pacnosoXeHuro
"OnrKHEH 30HbI".

Ha puc. 1 npuenena 3aBucumocts uHTeHCUBHOCTH CCII cBeTomnoaHOro u3iaydarens OT
paccrosinus. B kauectBe 6monornyeckoro nerexkropa CCII uzmyyaTens CayXuid CyXHe TPOAOKHU,
PacrojIOoKEHHBIE B 3aMKHYTOM CTaJIbHOM KOHTEMHEpE ¢ TOJNIMHON cTeHOK 25 mMm. Ilo ocu opaunar
OTJIO’KEHO 3Hau€HHE 3UMA3HON aKTUBHOCTHU APOXIKEH B MPOIEHTaX OTHOCUTEIbHO KOHTpousst. Kak
cienyer w3 puc.l, mpoTsmKeHHOCTh "OnmvKHEH 30HBI" cocTaBuia MeHee 4 M. OTHoIeHUE
unteHcuBHocTu CIIII m3nyuatens otHocutenbHO mHTeHcHUBHOCTH CIIIIDA cocraBnser mopsaka

3,7.
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Puc. 1. 3aBucumocts 3¢ ¢exruBnoctu BosaeiicrBusi CCII cBeTOAMOAHOr0 H3Jydaressi Ha OUOJOTHYECKUN
JETEKTOP OT PACCTOSIHMA MEMKAY H3JIy4daTejeM U CYXUMH APOKKAMH, 3aKJII0YEHHBIMU B CTAJBLHOI KOHTeiiHep ¢
TOJIIMHOM cTeHOK 25 mMM. Ilo BepTHUKa/IM OTJIOKEHO 3HAYECHHE NOKA3ATeJs 3UMAa3HOH AKTUBHOCTH JAPOIKeldl B
NMPOLEHTAX OTHOCHTEIbHO KOHTPOJIS.

3.2. ie cocraBaswmue CCII MO

CCII MO conepXuT J1B€ COCTABIISIONINE: CTPYKTYPHYIO U HH(OPMALIMOHHYIO.

Cmpyxkmypnas cocrapinsitomas CCII MO Bxitoyaer nH(OpMAIMIO O CTPYKType BeELIeCcTBa
MaTepHaIbHOIO 00BEKTA, €ro KOJIMYECTBEHHOM U 3JIEMEHTHOM COCTABE BELIECTBA U €r0 TOIOJIOIHH.
Huppopmayuonnas cocmasnarowas COACPKUT WHEPOPMAIMIO O MapaMeTpax OpOUTAIBHBIX
3JIEKTPOHOB U YaCTHII, BXOAALIMX B COCTAB Apa aToMa.

B oTnmume ot Beex Ipyrux MarepuanbHBIX 00BEKTOB, B (PU3NIECKOM BaKyyMeE OTCYTCTBYIOT
aTOMbl U MOJIEKYJbl M, CIEel0BaTeIbHO, MH(MOPMAIMOHHAS COCTABIAIONIAS NAJIbHOJEHCTBYIOIINUX
CCII®B u TII®B comepkuT TOIBKO MHOOPMAIMIO O MapaMeTpax CIIMHOB YaCTHI], BXOASIIUX B
cocrtas OB.

CrpykrypHas u nnpopmarnronnas cocrapisromue CCII HeoqyeBIeHHBIX 00BEKTOB MOTYT
OCTaBaTbCsl IOCTOSHHBIMM HeEONpeneneHHo paoiro, toraa kak misg CCII kuBBIX OpraHu3MoOB
XapaKTepeH BBICOKUN YPOBEHb MX HECTAOMIBHOCTH, 00YCIOBIEHHON MpoLieccaMi U METaboIu3Ma U
pa3IMYHBIX NEPEMEUICHUM, 3HAaYMMOCTb KOTOPBIX, B YAaCTHOCTH, B IPOIECCAX ICUXUYECKOU
NeSITEIbHOCTH, UTPAeT KIIIOYEBYIO poJjib. MBI UMeeM B BUAY MEPEHOC MOHOB BO BCEX MpOIEccax
00paboTKu 1 HHPOPMAIIHH, B TOU YUCIIEe TIPU €€ MEKYPOBHEBOM MepeHoce (CM. HIXKE)

3.3. ®anTombl CCII MO u JICII

C unenbto oOecredyeHUss perucTpanvv HHGOPMAIMOHHBIX IPOLECCOB B KOHLEHIIMIO
JBYXYPOBHEBBIX MEXAaHHW3MOB IOJICO3HAHMS U MaMsTH BKJIIOUeHa KaTeropus "M®aHTOMBI CIIMHOBBIX
nosien”.

®antomom CoOCTBEHHOI'O CIMHOBOTO Mo MarepuanbHoro oobekra (GCCIIMO) Ha3BaHO
CCIIMO c¢ u3MeHEHHBIM CTPYKTYPHBIM W/MIM MH()OPMALMOHHBIM COJEp’KaHHEM, BO3HUKIINE B
pesynbTate nHbopmarmornHoro B3aumoericteuss CCIIMO ¢ [1®B, wim B pe3ynbrare MOCTYIUICHUS
apdepenTHoll uHpopManMM Ha KIeTouHbIM ypoBeHb BKC, a Takxke mo mnojeBOMYy KaHaly
HEIOCPEICTBEHHO HA MNIMAJIbHBIE KIIETKU-CATEIUINTHL, BXoasmue B coctaB HI'K.

TopcuonusiM panromom Puznyeckoro Bakyyma DTIIDB HazBaHO TOpcHMOHHOE IOJE
(¢u3NuecKoro BakyyMa, COJEeprKallee BHOBb IOCTYNMBIIYIO HWH(GOPMAIMIO, BO3HUKIIYIO B
pesyabTate B3aumopeiictBus CCIIMO ¢ npanpHOAEMCTBYrOIIMM CHUHOBBIM mojem TIIDB.
Mexanuszm obpazoanust @TIIDB nanpsimyto cBsizan ¢ mpenBapstoumm ero oopasosanuem OCCII:
BO3HUKIIMK (panToM COOCTBEHHOTO0 CIMHOBOIO IIOJII MAaTEPUANBHOTO OOBEKTa IOJSIPU3YET
¢bu3nuecknit BakyyMm, 4To oOyclaBiIMBaeT ero kpyueHue u Bo3HuKHoBeHre OTIIDB.

Kaxnoe HoBoe mnocrymieHue addepeHTHOH HHPOpPMALMU B KOpPY TOJOBHOTO MO3ra
oOycnaBnuBaeT n3mMeHeHne nHpopmanuonHoi cocrapsitonieii CI1 MO u BOZHMKHOBEHHE HOBOTO
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OCCIIMO ¢ u3meHEHHON HHPOPMAIIMOHHON COCTABIISIONICH. DTO MOXKET IMPUBECTH K U3MEHEHUIO
MPOUCXOAIINX B MaTEPUATBHOM OOBEKTE MPOLIECCOB, U, KaK CIEJICTBHE, MPUBECTH K M3MEHEHUIO
ctpyktypHoil cocrasistomeit CIIII u, B kOHEUHOM cué€Te, MPUBEAET K BO3HUKHOBEHHIO HOBBIX
OCCIIMO u OTIIDB ¢ n3mMeHEHHBIME HHPOPMALTMOHHOMN U CTPYKTYPHOH COCTaBIISIOIINMH.

[TocnenoBaTenbHOCTh TOPCHOHHBIX (DaHTOMOB, BO3HUKAIOIIMX B (PU3MUECKOM BakyyMe,
II0I00HO MOCJIENI0BAaTEIbHOCTH KMHOKAJIPOB KUHOJIEHTBI, COXPAHSET B apXUBaX JOJITOBPEMEHHOMN
namsTu GU3NYECKOro BaKyyMa BCIO HH(OPMALIKIO O MPOUCXO/IMBIIEM MpoIiecce.

4. YyacTHe CTPYKTYP IoJIOBHOIO MO3ra B MeXaHH3Max o0padoTku nHGOpMAIlUH HA MOJIE€BOM
ypoBHe BKC

4.1. lloroxku ag¢epenTHol nHpopmanuu, nocrynarwuieii B BKC

1. Ha knerounslii ypoBeHb BKC — B HWXHHE OTIEIbl U B KOPY TOJOBHOIO MO3ra OT
PELEeNTOPOB CEHCOPHBIX aHATM3aTOPOB M MHTEPOLENTOPOB noctymnaeT addepentHas nHpopmanus,
oToOparkarolas COCTOSHUE BHELIHEH Cpe/ibl 1 BHYTPEHHUX OPraHoB.

2. VI3 HuKHUX OTAENO0B KiIeTO4YHbIX CTPYKTYyp BKC 1 Kopbl rosioBHOro Mo3ra Ha IoJieBOi
ypoBeHb — B «lIpoueccop» moctynaroT KoMaHabl Ha 00pabOTKy, OTOOp M OLIEHKY MH(pOpMaluy,
HEOOXOAUMOM ISl OTIpEeNIeNIeHUs] OCHOBHBIX 3a7ad Pa3BUTH M OOCCIICUCHHS >KU3HEACATEIbHOCTH
opranuzMa. OLeHKa 3HaUUMOCTH UH(OPMAIMK U BBIOOP IPHOPUTETOB ONpENeNsIeTcs B poLecce eé
MHOT'OKPaTHBIX MEXYPOBHEBBIX IIEPEHOCOB U IOBTOPHOM 00pabOTKH.

B cocrosiHuu opranu3ma in Vivo mocTyruieHne 3Toi nHGOpMAaIiK Ha CHHANTHYECKUI BXO/
HI'K npuBoauT k nenosjspus3alvy TPYNNbl TIUMAIbHBIX KIETOK, BXoadmmx B cocraB HI'K —
CHMPKEHMIO BEJIMUMHBI UX OTPULIATEIbHOTO MEMOPAHHOTr0 MOTEHIMAaNa (CM. HUXKE).

3. Ha moneBo#i ypoBerb BKC — B IIpomneccop — addepentHas mHPOpMAUsS MOCTYNAET
HEMOCPEJCTBEHHO OT JAJIbHOJAEHCTBYIOIIMX CHUHOBBIX IOJIeH, B TOM YHCIE, U3 «APXUBOB»
JOJITOBPEMEHHON MHaMsTH, a Takke OT COOCTBEHHBIX CIIMHOBBIX IOJIEH OKPYKAIOIIUX OOBEKTOB.
Ota uHpopMaLus MOXET UMETh PAa3IUYHYI0 MOJAJIBHOCTh U BIIUATH Ha BEJIUYMHY MEMOPaHHOTO
MOTEHIIMaja IIHAJIBHBIX KIETOK.

B cocTossHMM KIMHUYECKOM CMEPTH MHIMBUAA, KOTAA MPEKPAIIAETCs BCSIKas aKTUBHOCTD Ha
KJIETOYHOM YPOBHE, MEXaHH3M IIOJICO3HAHUS NPOAOKAaeT (YHKIMOHUPOBATH aBTOHOMHO.
Wudopmanus mpopomkaer noctynath B Ilpoueccop mo mosneBoMy KaHaly M 3allOMHHAETCs B
apXMBax JOJTOBPEMEHHON MaMATH (CM. HUXKE).

4.2. CTpyKkTypa ¥ (PyHKIHS HelPOrIHAJbHBIX KOMIIEKCOB KOPbI F0JIOBHOT0 MO3ra

O6ocHOBaHME MOJIEBOM KOHLENIMN MEXaHU3MOB IOJICO3HAHUS U MaMsITH YIUpaeTcs B
CIIO)KHYIO U, Ka3ajoch Obl, HEpelaeMyto MpobieMy MEeXypOBHEBOIO MepeHoca U nHpopmanuu. B
4yéM OHa 3aKjrovaercs’?

Ha moneBoM ypoBHE MexaHH3Ma MOACO3HaHUs 00paboTKa MH(OPMAIIMKM BO3MOXKHA TOJIBKO
NP y4aCTUU AaHAJIOTOBBIX CHUTHAJIOB, Torja Kak Ha kierouHoMm ypoBHe BKC o6paboTka
uHpOpMAlUK peaTu3yeTcsl UCKIIOUUTEIBHO MPU YYaCTUHM HEPBHBIX HMMITYJIBCOB — IOTEHIIMAJIOB
neiicteust (I11). Hdnurtensnocts IIJ cocraBnser mopsiaka 1,5 Mc, a pedpaxtepHoe Bpems,
OTIPEACIAIONIEE NPEAEIBbHYI0 YaCTOTY CJIEJOBaHMS HEPBHBIX MMITYJIBCOB, COCTaBISAET 3,5 Mc, W,
cienoBarenbHo, okoio 60% Bpemenu Mexay nByms I1/], sBnsercs "MEPTBBHIM" BpeMeHEM, B
TEUEeHUEe KOTOpPOro IMOCTyIUIeHHe W o0paboTka uH(pOpMalMM Ha TOJEBOM YpOBHE Oyzaer
HEBO3MOXKHA. M3 cka3zaHHOro cieayer: HEHPOHbI HE MOTYT HEMOCPEACTBEHHO OCYIIECTBISATH
MEXYpPOBHEBBII mepeHOoC U 00paboTKy HH(pOpMalMM B MeXaHU3ME MOJCO3HaHusA. B 3THx
mnmponeccax MOJKHBI y4aCTBOBATH HMHBIC KIJIIETKHW WM KICTOYHBIC CTPYKTYpPBLI T'OJIOBHOTO MO3ra,
YJIOBJIETBOPSIIOIINE TPEOOBAHHUIO aHAIIOTOBOT'O KOJMPOBAHUS MH()OPMAIIHH.
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4.3. YuyacTue HeillporiidajJbHbIX KOMILUIEKCOB KOPbI F0JIOBHOI'0 MO3ra B MeKYPOBHEBOM
nepexHoce HHgpopmauuu

OYHKIUIO TEepeKoaupoBaHus U mepeHoca uH(popmamuu ¢ kierounoro ypoHs BKC Ha
MTOJICBOM BBITIOJIHSIIOT HelpornuaabHbie kKoMiuiekebl (HI'K) kopsl rosioBHOro mo3ra. B cocrap HI'K
BXOJST HEHPOH M TJHAIbHBIC KJIETKH OJIMTOACHIPOLMTHI, 00pa3yroliue BOKPYr HEro mnojpoobue
000JIOUKH.

Hemnocpeacreennyto 00pabOTKy W XpaHeHHe WH(OpMAIMK Ha IIOJICBOM YPOBHE
ocylIecTBisieT rinanbHblil komnoHeHT HI'K — rpymina ramanbHbIX KIETOK OJIUTOACHIPOIUTOB.

Pons HI'K, oOHapyXeHHBIX B IEpPBOH IOJOBHHE MPOLLIOrO CTOJETHSA, 0 HACTOSIIETO
BPEMEHM OCTaBaJlach HEBBIICHEHHOW. HekoTopele uccienoBaTenu yKa3blBaJId Ha BO3MOXKHYIO
npuyactHocTh HI'K k meuxuueckoil 1esTenbHOCTH YeI0BeKa, HO MEXaHU3M WX (YHKIIMOHUPOBAHUS
1 KoHKpeTHas ¢pyHkuus 10 2007 roja He HAXOIWIN OObICHEHHS.

4.4. Me:xxypoBHeBOe pa3rpaHH4YeHHe H CTPYKTYPHbIX KoMNIoHeHTOB BKC

[To mopdomorndeckomy npu3Haky HI'K kopel roloBHOTO MO3ra OTHOCSTCS K KIIETOUHOMY
ypoBHI0O BKC. OpHako 10 BBHIMONHSIEMBIM (YHKIHSAM BXOASIIME B HHUX KOMIIOHEHTHI
pasrpaHu4eHbl: HEHPOH KOMIUIEKCA U IPYIIA IITHAIbHBIX KJIETOK-CAaTEIIMTOB OTHOCSTCS K Pa3HbIM
ypoBHsiM BKC. Heiipon u mopdomnoruvecku, u (yHKIHOHATBHO MPUHAUICKUT KICTOUHOMY
YPOBHIO. ['pyIIibl MIMaIbHBIX KIETOK-CATEIUIMTOB, BXoadmux B coctaB HI'K, Takke Haxomurcs B
KOpe TOJIOBHOTO MO3ra, HO (PYHKIIMOHAJIBHO BXOJST B COCTaB IOJIEBOIO MEXaHHU3Ma MOACO3HAHUS.
Takum oOpazom, myTn HHPOPMALIMHU, HETIOCPEACTBEHHO nocTymatomniei B [Iporeccop mo moneBomy
KaHany, W WHGOpMalUU, TOCTYyMAaIIeid B KOpy OONBUIMX MOJYIIApUN M3 HUKHHUX OTJEJIOB
TOJIOBHOTO Mo3ra, cxoxsrcs HemocpencrsenHo B HI'K, a cama mHpopmamus ¢GyHKIHOHATHHO
MIPUHAJJIEKUT OJHOBPEMEHHO ABYM ypoBHsiM BKC.

5. CBoiicTBa IJIMAJNbHBIX KJIETOK - KOMIIOHEHTOB HEHPOIJINAJIBLHOI0 KOMILIEKCA

Psan cnenuduyeckux CBONCTB, MPUCYIIMX TNIMAIBHBIM CATEJIMTaM, BXOJSIIMX B COCTaB
HEHpPOIJInaabHBIX KOMIUIEKCOB, CBUAECTEILCTBYIOT 00 UX €AMHON HANPaBICHHOCTH Ha pealu3aliio
B cocrae HI'K ¢ynxiuu mexypoBHeBoro nepeHoca mHpopmanuu. PaccMoTpuM 3TH CBOWHCTBa
nosapoOHee.

5.1. 3aBHCHMOCTL KOJHMYECTBA TIJIHAJbHBIX KJIETOK OT CTPYKTYP KOPbLI IoJIOBHOIO
MO03ra, y4aCcTBYIOIIHUX B IIpoueccax NCUXMY€ECKOIl IeATeJbHOCTH

HmeroTcss MHOTOYMCIICHHBIE JaHHbIE OO0 yBENIWYEHHH YHWCIA TJIHAIbHBIX KJETOK,
PACIOJIOKEHHBIX BOKPYr (DYHKIIMOHHPYIOIIUX HEHPOHOB, a TaKXe€ CKOIUIEHUS OOJBIIOTO
KOJINYECTBA TIJIMAJBHBIX KIJIETOK-CATEJUIMTOB, HEMOCPEACTBEHHO NPWIETAKOIIMX K HEUpPOHAM B
00JIaCTSAX TOBBIIMICHHONW CHHANTUYECKOW neaTenbHOCTH. O (YHKIMOHAIBLHOW CBS3U TIIMATBHBIX
KJIETOK-CATEJUIMTOB C HEPBHBIMU BOJIOKHAMH, IPOXOIALIMMH PAJOM C JAHHBIM HEHWPOHOM,
coobmraetcs B padote [26].

CylecTBYIOT KOCBEHHBIE CBHJIETENbCTBA HEMOCPEIACTBEHHOIO Y4YacTHs HEHpOrMM B
mporeccax TCUXUYECKOW MeSITeNbHOCTH. B 3ToM CBsA3M HEOOXOAMMO OTMETHTHh BO3PACTHOE
YBEJIMYECHHE IITUATBHOTO UHAEKCA (OTHOLIEHUS KOJMYECTBA CATEJUIUTOB K KOJIMYECTBY HEUPOHOB) Y
*uBOTHBIX ¢ 0,2 10 0,95 Ha MPOTSHKEHUH TIEpHoJa KU3HU OT nepBbiX 10 cyTtok go 2-x jet [27].
Takoe >xe BO3pacTaHMe STOTO HHJEKCA OTHOCHUTEIHHO HOPMBI HAOMIOJaeTcs Yy IKUBOTHBIX,
HaxOJMBIINXCA B YCIOBHSIX, OOYCIOBIMBAIONINX YCHUJICHHYIO HEPBHYIO ACSITEIBHOCTb. Y HHX
MIPOUCXOJUT YBEIWYEHHE TOJIIMHBI M MAacChl KOPBI, TJIABHBIM 00pa3oM, 3a CYeT HapacTaHUs
koinuectBa HI'K [28]. B aToii cBsi3u ['puup BbICKa3ai mpeanoiokeHue, YTo yBeInYeHHE TONIUHBI
KOpBI MOXKET KOPPETUpOBaTh ¢ XpaHeHneM uHpopmanuu B mamstu [29]. ['amamboc monarai, 4to
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IJIMM TEHETUYECKH CBOMCTBEHHO MPOrpaMMUpPOBATh JIEATEIBHOCTh HEWPOHOB: HEHPOHBI
BBITIOJHSAIOT «MHCTPYKIMMY, MOTy4eHHbIE OT riuu [30, 31].

5.2. 3aBucuMocTb MeMOPAHHOIO0 NOTEHUHAJAa TIJIHAJIbHOH KkJeTkn E, .. or
KOHIEHTPAIlUM NOHOB KAJINA B €€ HUTOMIa3Me

ITpu BO30y>x1eHUHU HEMPOHA U3 HEro B MexKieTouHyto cpeny HI'K nmocrynaror noHsl kanus.
IIpu 5ToM B pe3ysbTaTe TOBBINICHUS BO BHEKIETOUYHOH cpene koHientpamuu [K'], B rmansHymo
KJIETKY, B COOTBETCTBUH C YCIIOBHEM COXpPaHEHUs €€ paBHOBECHOTO MEMOPAHHOTO MOTEHIMAa, U3
BHEKJICTOYHOM CPElbl ITOCTYNAOT UOHBI KaJlMs, YTO MPUBOAUT K €€ NENOJSIPU3ALUN — CHUXKCHUIO
BeIMYMHBl €€ MeMOpaHHoro noreHnuana E, . CormacHo ypaBHenuto HepHcra, BenuumnHa
MeMOpPaHHOTO TOTEHIMAJ TJIHAIbHOW KiIeTku E, BbIpaxaercs JorapuMoM OTHOLICHHUS
KOHLIEHTPALlUX MOHOB KaJMsl BHYTPH KJIETKH K KOHLIEHTPALUY BO BHEKIETOYHOM CpeJe:

E o mB=1611g ﬁ
[K e

rje 3HaueHue Ey ,; BRIpakaeTcs B MIJUTMBOJIBTAX, & KOHIICHTPAIMS WOHOB KaJIUsl B MOJIB/JI.

[TocTyruieHne MOHOB Kalusg B OJHY W3 TIHAIBHBIX KIETOK-caTeluIuToB aanHoro HI'K
0o0yCIIaBIMBACT MX PAaBHOE PACHPEICICHHE BO BCEX OCTAIBHBIX €r0 KJIETKaX-CcaTeUTUTaX W HX
JETOJIAPU3AIIO, a TaKXKe ITOHWKECHHWE BEIMYMHBI OTPHUIATEIIBHOTO 3HAYEHHUS MEMOpPaHHOTO
noteHuana Ey . u Bo3pacranue unrencuBHocTH ux CCII. U3 Bcero BhIIECKa3aHHOTO CIEAYET: B
TO Bpems Kak Ha kierouHoM ypoBHe BKC Bemymryro posib B mporeccax o06paboTku uHpopmanuu
OTBOJUTCS] HOHAM HaTpus, Ha 1oJieBoM ypoBHEe BKC 3Ty poJib BBITIOIHSIOT HOHBI KaTUsl. DTO 0000
BaxxkHO, nockoibKy CCII rmmanenbix kierok kaxaoro HI'K u, cimenoatensHo, CCII kopsl
TOJIOBHOTO MO3Ta M B 1€JOM, (YHKIMOHUPOBAHME MEXAaHU3MOB TIOJICO3HAHHMS U TMaMSITH
OTIpe/IeTISIeTCSl KOJIMYECTBOM HMOHOB KaiMs, MOCTymaromux B riauanbHble kiaeTku HI'K mpu wmx
JENOJISIPU3AIUH.

5.3. Mopdoaoruueckoe crpoenne HI'K o0ycioBieHo ennnoil (yHKIMOHAJLHOI
HANPABJECHHOCTHIO €r0 KOMIIOHEHTOB

['muanbHbIe KIETKU-caTeIUINThI, Bxoasmue B coctaB HI'K, rpanuyar ¢ Tenom HellpoHa u ¢
€ro aKcoHOM, 0o0pa3ys CBO€OOpazHyr O000JOUYKY, OTIAESISCH OT HUX WIENbIO, IMUPUHA KOTOPOM
cocraBusier 15-20 um. [Ipu »ToM obmas mnomans COOCTBEHHOTO CIIMHOBOTO TOJNS TIIMATbHBIX
kietok ganHoro JJHI'K pe3ko Bo3pacraer.

Mexay conpuKacarIIUMHUCS MOBEPXHOCTAMU TNIHAIBHBIX KJIETOK-CATEUIUTOB HMMEIOTCS
ey, odecrnevnBarone cB0O00IHOE MEKKIETOUYHOE MTePEMEIIEHNE HOHOB U MOJIEKYJT IIUTOIIA3MBbl.
Crneunduka Takoro CTPYKTYpHOTO oOOpa3oBaHHs HalpaBieHa Ha oOecredyeHue eauHON
KOHIOCHTpAllMKM HOHOB KajlvA B TPYIIIC CATCINIMTHBIX T'JIMAJIBHBIX KJICTOK HI'K Ipu MU3MCHCHUU
KOHI[EHTpallMd B OAHOM U3 HuX. Hamumume »Toro MexaHu3Ma oOecreunBaeT paBHYIO
BHYTPUTPYIIIOBYIO TOJSIPU3AIIMI0 KJIETOK-CATEJUIMTOB W paBHBIE 3HAYCHUS HMX MEMOpPaHHBIX
MOTEHIMAJIOB W, clieqoBaTenbHo, ToxaecTBeHHble CCII Bcex rmmanpHbix kieTtok HI'K,
obpasyromux CoOCTBEHHOE CIMHOBOE ToJie TauanbHBIX KieTok nanHoro HI'K. Ilpu sTom oOmras
IJIOIIAIb TJIMAIbHBIX KIeTOK Kaxaoro HI'K cyiecTBeHHO mpeBbIlIaeT MiIoagsr HEPBHOM KIIETKH,
a Ttomnojorudyeckoe pacnonoxkenne ux CCII rmanbHBIX KIETOK KOpe TOJIOBHOTO MO3ra
neTepMuHUpoBaHo MecrononioxkenueM HI'K.

5.4. Inana3oH u3MeHeHHs Pado4YHMX BeJMYMH MeMOPAHHOIO NMOTEHIHAJIA IIMAJbHBIX
KJIETOK CYLIeCTBEHHO Bblllle, YeM Yy HEPBHbIX KJIETOK
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YV HelipoHa paBHOBECHBIN MEMOPAHHBIN MOTEHIIUAJ TTOKOSI COCTaBJIsAET mopsiaka -(6+70) mB;
€CITU TPUHATH, YTO MOPOT BOSHUKHOBEHHs IMOTEHIMala JEHCTBHs cocTaBisieT mopsaka -(40+50)
MB, To nuHamMuyeckuil [uana3zoH W3MEHEHHUs MOINOPOTOBBIX 3HAUYEHUN BETUYMHBI MEMOPAHHOTO
MOTEHIMajIa OT MOTEHIMala MOKOs 0 BO3HUKHOBEHUS MOTEHIIMAJIA IEUCTBUS COCTABIISIET MOPsIKA
20+30 mB.

B ornuune ot HelipoHa, MeMOpaHHBIM MOTEHUMAN TIUaIbHON KiIeTKU Ey; B coctosHuM
nmokost kojieosiercss B oomactu -(90+100) MB. C yBenuueHneM BHYTPUKICTOYHOW KOHIICHTPALIUU
HMOHOB Kayius 3HadueHue E, MoxkeT Bo3pacrarb, Hanpumep, A0 3HaueHus -20 mMB. Takum oGpazom,
JTUHAMHWYECKHH JHana3oH BO3MOXHBIX "pabounx" 3HaueHui E,; ; y IHAIBHBIX KIIETOK B 4 1 Oosee
pa3 BbIIIE, YEM Yy HEMpOHA. DTO CBOMCTBO, IPUCYLIEE UCKIIOYUTENIBHO MIHAIbHBIM KJIETKaM, KakK
MBI YBUJMM HUXKE, UTPAET BAKHYIO POJIb B MPOIIECCE yIepiKaHUs HEMPEPHIBHON (PYHKIIMOHATBHON
JeATEIbHOCTH MEXaHU3Ma NIOJICO3HAHUS Ha MPOTSHKEHUU BCEU KU3HU UH/IUBUJIA.

5.5. IHapamerpbl CCII rimaabHbIX KiIeToK Kaxkaoro HI'K kopbl rosoBHoro mosra
aJleKBaTHbI HH(popManMu, NOCTYyNUBIIeH HA cuHanTH4YecKkue Bxoabl HI'K

[Tocryruienne addepeHTHOl wnHGDOpPMAMM B KOPY TOJOBHOTO MO3Ta TPUBOAMT K
BO30OYXKIeHHIO HeilpoHa, Bxoxsmiero B coctaB HI'K, u BbIXogy W3 HEro HOHOB Kajus B
MEXKJIETOYHOE TMPOCTPAHCTBO. lloBhIlIEHHE H3OBITOYHBIX MOJOKUTEIBHO 3aPSHKEHHBIX HOHOB
Kallusl B MEXKJIETOYHOM CpeJie MPUBOAUT K MPOLIECCY ACTIONSIPU3ALNU TPYIIBI TTHAIBHBIX KIETOK-
catesuiutoB HI'K - mornomenuto rivanbHbIMU KJIIETKAMU MOHOB KaJIUsl U CHUKEHUIO BEJTUYMHBI UX
OTPHUIIATEIILHOTO MEMOPaHHOTO TOTEHIIMAJIa B 00JIaCTH BO3MOXKHBIX 3HaueHui oT -(90+100)mMB 1o -
(10-20)mMB. B mporecce pernossipu3aiiiy, BO3HHUKAIOMIEM BCIEA 3a MPOIECCOM JICHOJSPU3AIINH,
MIPOUCXOIUT OOPATHBINM BBIXOJ MOHOB KIS U3 INIHAJIBHBIX KIETOK B MEXKIETOUHYIO CPELyY.

Ha puc. 2 mnpuBeneHsl pe3ynabTaThl SKCHEPUMEHTOB, WJUIIOCTPUPYIOUIUX 3aBUCHMOCTH
MEMOpPaHHOTO MOTEHIMANa TIHATBHON KIETKA U JUIMTEIbHOCTH MPOIECCOB €€ Nenospu3ali 1
penoisipu3auy OT YaCTOThl CHHANITUYECKOTO BO30YXIEHUSI MEMOpaHbl 3pUTEILHOTO HEPBA MPOTEs

[26], c. 87.

Puc. 2. HN3menenns
MeMOpPAHHOr0 MOTEHUHAJA T[JIHAJIbHOMI
KJIETKH, BO3HMKABIIME B OTBET Ha
# JenoJisipu3auuio MeMOpaHbI

3PUTEIBHOTO0 HEPBA MPH TMPOXOKIEHUH

I 2mB 1o HeMy:
; a — O/IHOT'0 HEPBHOI'0 HMILYJIbCA;

N ' 6 0 — Tpex UMIYJIbCOB € YACTOTOM
|
|

IS

caegoBanust 1 mmi/c;
B U T — IPyrasi KJIeTKa; 4acToTa
L] 50“ — cJeI0BaHUA — 2 M 5 uMn/MuH.

Je

-1

6. MexaHu3M MOJACO3HAHUA U MAMATH

[ToneBoit MexaHU3M TIOJICO3HAHMS U TTaMSTH MpeACcTaBisieT co6oit CoOCTBEHHOE CITMHOBOE
noJie, 00pa3oBaHHOE BCEMH €r0 KOMIMOHEHTaMU — COOCTBEHHBIMU CIIMHOBBIMU TOJISIMH TITHATBHBIX
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KJICTOK OJIUTOJICHIPOIIMTOB KOPBI TOJOBHOTO Mo3ra, B ToM uwmcie, CCII kieTok - caTeyuuTOB,
Bxoasamux B cocras HI'K.

6.1. I[I/IHaMI/IKa CoOCTBEHHOIr0 CHHHOBOIO MOJIS IJHAJLHBLIX CATELIMTOB KOPBbI
roJIOBHOI0O Mo3ra

JluHaMuKa 1OJIEBOrO MEXaHHW3Ma IIOJCO3HAHMS — CIMHOBOIO IIOJII BCEX KIETOK -
OJIMTOJICH/IPOLIMTOB  KOPbI TOJIOBHOTO MO3ra ONpeAessieTcs IapamerpaMu  WH(pOpMAINH,
nocrtynaronieil Ha cuHantuyeckue Bxoabl HI'K. McrouHnkoM HMOHOB Kanus, MOCTYyHAarOLUMX B
MIMAJIBHYIO KJIETKY IO TPaJIMeHTY KOHIEHTpAIUH, SIBJSETCS aKTUBHPOBAHHAs HEpPBHAs KJIETKa —
kommnoHeHT HI'K.

EcTecTBEHHO 0XHJaTh, YTO BKJAJ [BYX pa3JIWYHBIX I10 IMPOUCXOXKIACHUIO HCTOUYHUKOB
uHpopmanuu B 0OpazoBaHuE U (YHKIIMOHHPOBAHUE IMOJEBOTO MEXaHHU3Ma IOJICO3HAHUS TaKKe
Oy/eT pa3IMYHBIM.

Paccmotpum noapoOuee Mexanusm obOpazoBanusi CCII rimanbHBIX KIETOK, BXOSIIUX B
coctaB HI'K, u qunamuku ero namMeHnenuii u yaactue B oopazoBanuu CCII KopsI TOJIOBHOTO MO3Tra

BoszneiictBue addepentHoit mHboOpManuu Ha CHUHANTUYECKHWE BXOAbl HEPBHOM KIIETKH,
Bxozsauen B cocraB HI'K, Bo Bcex citydasx K IpUBOJIUT K MOCTYIUIEHUIO HOHOB KaJus B INIMAIBHYIO
KJIETKY M CHUXKEHUIO OTPHUIATENFHOM BETUYUHBI €€ MEMOPAaHHOTO OTEHIMANIa - BO3PACTaHUIO By
3a BO3HUKIIUM IIPU 3TOM MPOLECCOM JEHOISPU3ALNH TJIHAIBHOTO CaTeJUIUTA CleAYyeT IPOLECC ero
penonspu3ai — 0OpaTHHIN BBIXOJI HOHOB KajKs B MEKKIETOYHOE ITPOCTPAHCTRO.

QOYHKIMOHUPOBAHUE TMOJICBOTO MEXaHW3Ma II0/ICO3HAHHMA OCHOBaHO Ha (heHOMEeHe
HEpPABEHCTBA [UIMTEIBHOCTU IIPOLIECCOB JEMOJISIPU3AaLMU U PENOospU3alUd  — CKOpPOCTEH
IIOCTYIUIEHHUS B CATEJJIUTHYIO KJIETKY MOHOB KaJIMsl U MTOCJIEAYIOLIEro UX BbIXOJa U3 HEE.

In VIiVO mpeBbillieHHEe CKOPOCTH MOJIAPU3AIMA OTHOCHTEIBLHO CKOPOCTH DPEMOJISIPH3AIINH,
BBICOKAsl YacTOTa LIMKJIOB MOJSIPU3ALMU-PENOISPU3ALMY MOXKET IPUBOAUTH K IIPEKIEBPEMEHHOMY
MIPEKPALICHUIO Tpollecca PENnosipu3aluy U, KaK CIEICTBUE, K MPEBBIIIEHUIO KOJUYECTBA MOHOB
Kajnus, IOCTYNMBUIMX B KIETKY I@pH JEHOJSpU3AlMH, OTHOCUTEIbHO KOJIMYECTBA HOHOB,
MIOKMHYBIIMX €€ B IMPOLECCe pENnosSIpU3aluy, WU CHWXKEHUIO OTPULATEIbHOM BEJIUYUHBI
MeMOpaHHOr0O TMOTeHIMana - Bo3pacTaHuio Er,. Kak crnenctsue, B KiIeTKax IPOUCXOAUT
HAKOIUICHHE MOHOB KaJus U, CIe0BaTeNbHO, CHIDKEHUE BEIHMUMHBI OTPHUIIATEIFHOTO0 MEMOPAHHOTO
noreHuuana Ey ¢ KaxIpIM MOCIEeyIOIUM IPEPBAHHBIM LIUKIJIOM MEPEKIIOYEHHSI 3TUX MTPOLIECCOB.

Kaxxaplii He3aBepIICHHBINH UK HE3HAYUTENbHO (10 1MB) M3MeHseT BeIHMYUHY U CpeaHss
BEJIMYMHA JIENOJSPU3aLUN BCEX OJIMTOACHIpOUUTOB, BXoasmux B cocraB HI'K, 3anumaer manyro
qacTh "paboueit obnactu" 3Hauenuit E, ot nopsnka —(90+100)mB no —(10+20)mB.

6.2.0 MPOAOJIZKUTECJIbHOCTH KU3HHU MMOJIEBOI'0O MEXaHU3MA MMOJACO3HAHUSA

Havano pasButus noneBoit crpykrypsl BKC - MexaHu3ma mojico3HaHHSI CONPSIKEHO C
pa3BUTHEM €ro KIETOYHBIX CTPYKTYp Ha CTaAuM 3MOPHOHAIBHOrO OHTOreHesza. OOpazoBaHHe
OCHOBHOM MacChl HEPBHBIX KIETOK KOPBI IPOMCXOAWT B IIPEHATAIbHOM IEPHOJIE PA3BUTH
sMOproHa mocne ux auddepenuupoku. DopMHUpOBaHHE MOMYIALMUA TIHATIBHBIX KJIETOK
OJINTOJICH/IPOLINTOB HAYMHAETCS MO3JHEE — II0CJIE 3aBEPIICHHs JEJIEHUS HEPBHBIX KIETOK.
Bo3HukHOBEHHE HEHPOTIMAIbHBIX KOMIUIEKCOB M Hadyajo MX (DYHKIIMOHUPOBAHHS B KadyeCTBE
CTPYKTYpbl TOJICO3HAHUSI OTHOCUTCS YK€ K TIIOCTHaTalbHOMY mepuoay. Takum o0Opasom,
BO3HUKHOBEeHHE COOCTBEHHOTO CITMHOBOTO IOJISI TJIMANBHBIX KJIETOK-CATEIIUTOB KOPBI TOJIOBHOTO
Mo3ra M Hayano (YHKUMOHHPOBAHUS MEXaHHW3Ma IOJCO3HAHMS, OOYCIIOBJIEHHOE pa3BUTHUEM
KJIETOYHBIX CTPYKTYp HEOKOPTEKCa, OTHOCHUTCA K HA4daJlbHOM CTAaJUU ITOCTHATAJIBHOIO IEpUOJA
pa3BUTHS )KMBOTO OPTaHU3Ma — IPUMEPHO A0 MOJYroAa Mocie poKAeHU MHAUBHA. [lanpHelnmee
pa3BUTHE MEXaHU3Ma IOCO3HAHHUS OOYCIOBIEHO POCTOM YHMCIIAa HEPBHBIX M TIIMAIbHBIX KJIETOK
HEOKOpTEKCa M YCTaHOBJIEHMEM (YHKIMOHAJIBHBIX CBSi3ed MeXJAy HHMH B IIpolecce
IIOCJIEYIOLEr0 OHTOI€HETUYECKOIO Pa3BUTHUS Ha IIPOTSYKEHUHU 10 IBYX IECATKOB JIET.
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CoOCTBeHHbIE CIMHOBBIE TMOJISI TIUANBHBIX KJIETOK-CATEJIUTOB, BXOJSIIUX B COCTaB
pazmuunabix HI'K KOpbI TOJOBHOTO MO3ra, Ha MPOTSHIKEHUH BCEro mepuoaa (yHKIIMOHUPOBAHHUS
MEXaHu3Ma IOJCO3HAHUsI HAaXOJATCA B COCTOSSHUM HENPEPBIBHO CIEAYIOIIMX APYT 3a JAPYrOM
[IUKJIOB TOJIAPU3AIMU-PEIONAPU3aliY, BO3HUKAIOIINX B OTBET Ha MOCTYIUIEHHE MH(POpMAlUU Ha
kietouHslid ypoBeHb BKC. Ux ¢GyHKIMOHMpOBaHWE NPOAOIKAETCS BIUIOTH J0 HACTYIUICHHS
COCTOSIHUSI OMOJIOTHUECKOW CMEPTH, HalpHUMep, B pe3yJbTaTe OJHOBPEMEHHOIO IOBPEKICHUS
KJeTok-careuToB OonpmnHcTBa HI'K KOpbl romoBHOro mo3ra, mpuBOASIIEro K HeoOpaTHMON
NEeTONSApHU3alMi  UX MEMOpaHHBIX TIOTEHIIMAIOB — CHIDKEHUS BEJIMYHUHBI OTPHIIATEIHHOTO
MEMOpaHHOT0 MOTEHLMaNa HiKe (YCIOBHO MPUHATOrO Hamu) 3HaueHus -20 mB. Takas cutyanus
MOXKET BO3HUKHYTh B CIIy4a€ MAacCOBOTO HEOOpaTMMOrO TOBPEXKJIEHHUS TJIMAJIbHBIX KIETOK,
HanpuMep, BCIEICTBUE OCTPOM TUIIOKCUU.

IToneBoit mexanm3Mm mnozaco3Hanus (IIpormeccop) siBiseTCS aBTOHOMHOM CamMOJ0CTaTOYHOU
¢bynkunonanbHoi crpykTypoii BKC. M3 pe3ynbTatoB wuccienoBaHus (peHOMEHa KIMHUYECKOH
CMEpPTHU U3BECTHO, YTO MEXaHHU3M Moco3HaHusI — COOCTBEHHOE CIIMHOBOE I0JI€ MIHATBHBIX KIETOK-
CaTeJUIUTOB  TMPOJOJDKAeT  (DYHKIMOHUPOBATH  TPU  OTCYICTBUM  BCEX  IPOSBICHUH
KU3ZHENEITEIIbHOCTH OpranudMa. K HHM OTHOCATCS OTCYTCTBHE [IbIXaHHMSI U CEpIACYHOU
JESITEIbHOCTH: MOJIHOE NPEKpaIIeHUE KJIETOYHOW aKTUBHOCTHU KOPbI TOJIOBHOI'O MO3ra, OTCYTCTBUE
peakuuu Ha BO3JCHCTBUE BHEUIHUX pPA3APAKUTENCH, OTCYTCTBHE MBIIIEYHON aKTUBHOCTH,
OTCYTCTBHE pPe(ICKTOPHBIX peakuuii, U T.1. Bmecte ¢ Tem, Ha TPOTSDKEHHH BCETO MNEpUOJa
KIIMHUYECKOW CMEPTH MEXaHHW3M MaMATH WHAMBHAA NpoAopkaeT ¢GyHKIuoHupoBath. [locme
peaHMMalMM W MHJIUMBUJ PpAacCKa3blBa€T O COOBITUSAX, IMPOUCXOJUBIIMX BOKPYI HEro. OITO
MOATBEPKIa€T BO3MOXHOCTh HECEHCOPHOTO HEMPEPBIBHOTO TMOCTYIUICHUS HWHQPOpMAIUN U3
BHELIHEH cpeapl MO IOJEeBOMY KaHaly W CYLIECTBOBAaHMM MEXaHM3Ma €€ perucrpauuu Ha
BHEKJIETOYHOM YpPOBHE.
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ABOUT MECHANISMS OF SUBCONSCIOUSNESS AND MEMORY
A.V. Bobrov

Orel State University named after I.S. Turgenev

In this work there is continued the development of the described in [1] concept of a two-level information processing
mechanism in the central nervous system - cellular and field ones. The need to move to a new paradigm defined by the
absence of other solutions that move from the state of stagnation of orthodox science, burdened with well-known
intractable problems related to human mental activity.

Model review of the subconscious and memory mechanisms allows to determine the status of the phenomenon of the
unconscious: the subconscious is an autonomous functional structure of the phenomenon of mental activity. The
phenomenon of long-term memory is an attribute of subconscious phenomenon. The functioning of the subconscious
mechanism based on the interaction of the Inherent Spin Fields (ISF) oligodendrocytes glial cells that make up the
neuroglial complexes (NGC), with a long-range spin fields of the physical vacuum.

Status of ISF of glial cells that make up the NGC is defined by afferent information, coming to the synaptic inputs of
the neuron, which is part of NGC, as well by the information coming from the external environment by field channel
directly on the glial cells.

Receipt of afferent input information on synaptic input of NGC leads to an increase in the glial cells of potassium ions -
the cell is depolarized. This reduces the value of its negative membrane potential, and the intensity of the ISF glial cells
increases. The duration of the repolarization process as the reverse output of potassium ions from the glial cells,
depending on the amount of the incoming afferent information, determines the duration of the existence of long-term
memory field engrams.

The mechanism of information conversion in its transfer from the cellular level of "bio-computer of consciousness" at
the field level is described. The mechanism of information transfer from the cellular level of "bio-computer of
consciousness” at the field level is described.
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@ JIOKTOp METUIIMHCKHUX HayK, ACCUCTEHT KadeIphl MaToJOrHuecKoi anatomun Bosrorpaackoro
rOCyJapCTBEHHOI'O MEIUIIMHCKOTO YHUBEPCUTETa MHUHUCTEPCTBA 3paBOOXpaHeHus POCCHICKO
®deneparun, 400131, Poccus, r. Boarorpan, miomians [TaBuux bopiios, 1. Ten.8-(8442)-97-13-99.

salus.psy@gmail.com, salus.psy@yandex.ru

B crarbe uccienyercs deHomeH mepenadyn WHPOpPMAUUU OT OJHOTO OMOJOTHYECKOTO OOBEKTa JAPYromy, B T.4. B
CHUCTEME «YEJIOBEK — 4YeJOBeK». PacCMOTpEeHO Takoe CBOICTBO YKa3aHHOTO B3aMMOJEHCTBHSA KaK KOT€pPEHTHOCTh, a
TaKke HWHIYKIHOHHO-PE30OHAHCHBIE B3aMMOJICHCTBHS B CHCTEME «UEIOBEK — MHKpOOHas kietka». CaenaHo
3aKJIFOYEHHE O CIIOCOOHOCTH OpraHM3Ma IeHepUPOBATh 3JICKTPOMArHUTHBIE MOJIS, B T.4. MBICIE()OPMBI, C JIOCTATOYHOM
UHTeP()EPEHIIUOHHONH KOTePEHTHOCTBIO, a TaKkXkKe O CIIOCOOHOCTH OpraHM3Ma (4enoBeKa) OCYLIECTBIATH CEIEKIHIO
KOTEPEHTHBIX CUTHAJIOB, B T.4. B BUJIE€ aHU30TPOITHOI 3HEpreTHIecKoi (GaykTyannu Ha (JOHE CTOXacCTHUECKOH ITOMEXH.
Ilo MHeHWIO aBTOPOB, (u3NUecKoe (CEMAHTHYECKOE) IOJIe YENOBEKa — pe3ylabTaT HMHTEep(EepeHIMn KOTepeHTHBIX
W3ITyYeHHH OTJENbHBIX HAOTCHHBIX KJIETOYHBIX CTPYKTYp OpraHU3Ma.

@deHoMeH 1mepefaud MHPOpPMALMU OT OJHOTO OHOJOTMYECKOro OOBeKTa JApyromy
HKCIEPUMEHTAIBHO TONYyYMI MOATBepxkaAeHue eme B 1923 roxy, xorma A.I. I'ypBuueM ObLIO
OTKPBITO MHUTOI€HETHUYECKOE H3JIydeHuEe. B omblTax ¢ KOpEHmIKaMu JIyKa aKTUBHO JEJIALIUECs
KJICTKH KOHYHMKA KOPHS Ha PACCTOSHUU 2-3 MM WHAYIIMPOBAIN MUTO3 B MEPUCTEMATHIECKOIN TKaHU
IpYroro, XMMHYECKH H30JIMPOBAHHOIO OT HEro KOpHA. CTEKNIAHHAs IIaCTMHKA MEXKIY IBYMS
KOpelmkaMu CHHMajda J(PQeKT, B TO BpeMs KaK KBapleBas Ha BO3JCHCTBHE HE BIUSIIA.
CnenoBarenbHo, 1o 3akmoueHuto [ypuua, »>ddext oO0yciaoBiIeH He XUMHUYECKHMMHU
BO3JICHCTBUSIMHU, a U3IyYEHHEM, MOTJIOUIAEMbIM CTEKJIOM M HE TOIVIOIIAeMbIM KBapleM. Takumu
CBOWCTBaMM 00JaaeT yiabTpaduosieroBoe nzinydenue [1]. JlanbHelmume uccnenoBaHus MoKa3aH,
YTO TaKWM CBOMCTBOM 00JIaJalOT HE TOJIbKO KOPELIKH JyKa, HO M pa3IU4HbIe KJIETKH, TKaHU U
OpraHbl PAaCTUTENIBHOTO U JKUBOTHOTO ITPOUCXO0XKACHUS. [10 MHEHNIO HEKOTOPBIX YUEHBIX, BBI3BIBACT
yauBieHue ToT (akt, yto y A.. I'ypBuua M ero KoOJUIET CTOJb Ba)XHOE CBOMCTBO Kak
HaIPaBJIEHHOCTh M3JY4YEHMs] HE BBI3BAJIO JOJDKHOrO uHTepeca [2]. K 3HaueHHI0 BEKTOPHOCTH
M3JIy4EHUsl Mbl BEpHEMCSI TTO33KE.

[TpobremaM MEXKJIETOUHOTO AUCTAHIIMOHHOTO B3aUMOJICHCTBUS ObLTH MOCBALIEHBI PAOOTHI
akanemuka B. I1. KasnaueeBa ~ —  OTKpbhITME  <SIBI€HMS  MEKKIETOYHBIX  JUCTAHTHBIX
JNEKTPOMAarHUTHBIX B3aUMOAECUCTBUM B CHUCTEME [IBYX TKAHEBBIX KYJIbTYp», KOTOPOE 3aHECEHO
B ['ocynapcrBennsiii peectp oTkpbiTuii CCCP mog Ne 122 ¢ nmaroit mpuopurera ot 15 ¢espans
1966 r. dopmyna OTKPBITHS TIJIACUT: «OKCIEPUMEHTAIbHO YCTAHOBJIEHO HEWU3BECTHOE paHee
SIBJICHUE JIUCTAHTHBIX MEXKKJIETOUYHBIX JJIEKTPOMArHUTHBIX B3aUMOJICHCTBUN MEXIY JBYMS
KyJIbTypaMH TKaHHU [IPU BO3JIEHCTBUU HA OJHY M3 HUX (PaKTOPOB OMOIOTHUECKON, XMMUYECKON HITU
¢u3nuecKkoil MpUPOABl C XapakTEpHOH peakuuend Apyrol (MHTAKTHOM) KyJIbTYpbl B BHUJE
3€pKAJIbHOTO IMTOMATH4eCKOro 3¢ddexra, 4Tto ompenenser KIETOUYHYI0 CHCTEMY Kak JETEKTOp
MOJYJIAIIMOHHBIX OCOOCHHOCTEH 3JIEeKTPOMArHUTHBIX M3NMydeHUi». CyTh OTKpBITHS 3aKII0YAETCs B
BO3MOXKHOCTH Tepe/iaun OMOJIOrHYeCKOi MHPOPMAIIMU OT OJHON KYJIBTYpPHI KJIETOK Apyroi [3].

Axanemuxk B.W. Bepnanckuii momuepkuBall HEOOBIUHYIO OPTaHM30BAaHHOCTH IKHUBOTO
BELIECTBA 110 CPABHEHUIO C HEXUBBIM. «lIpy M3y4eHHM JKMBOTO BEIIECTBA MBI YK€ UMEEM JIENO0 C
reTeporeHHbIM MpPOCTpaHCTBOM. JKHMBON OpraHu3M MpeACTaBiIeH B IMPOCTPAHCTBE BEUIECTBOM U
nosieM. JKuBOMl oOpraHu3M SBISETCSI MHOTOMEPHBIM “‘KOHJEHCHUPOBAaHHBIM~ IIPOCTPAHCTBOM,
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KOH(UTYpaIsi KOTOPOTO B 3HAYUTEIHHOM Mepe 00yCIIOBIIEHA IEUCTBUEM TTOJIEH MUKpOKocMoca. B
OTpBIBE OT (PU3UUECKUX MOJICH OMOIoe paccMaTpUBaTh HEMb3s» [4].

B.M. HHiomwmH MHOTO JIET TMOCBSTHJI HCCICIOBAaHWUIO OWMOIIa3Mbl KaK OPTaHW30BaHHOMN
ia3Mel. «B 1enaoM, B KUBOW KIIETKE BCE IUIa3MEHHBIE CTPYKTYpBI, Ky/la BXOJSAT U BUPTYaJbHbBIE
YacTULIbI, 00pa3ylOT €IMHbINH OHUOIUIa3MEHHbIH aHCaMOIb KJIETKH, KOTOPBIM SBISETCS IEJIOCTHON
CUCTEMOM, TIOMEOCTa3 KOTOPOM TECHO CBA3aH C YCTOWYUBOCTBIO aTOMHO-MOJIEKYJISIPHBIX
KOMIIOHEHTOB (BOJa, OpraHHYecKHe MOJIeKyJabl M T.1.). buormasma, kak opraHuzoBaHHas
CTPYKTypa, SBJSIETCA emle M U3JIy4alolle CHCTeMOW, OHa TeHEpUPYEeT KOMIO3HIIMOHHOE
YIOPSIOYCHHOE T0JIE€ CO CIOKHOW KoHpurypamueit — ouonosie» [5]. Umenno B.M. UntomuH u
I1.P. YekypoB oOpaTwiii BHUMaHHE HA KOT€PEHTHOCTh MUTOTEHETHUYECKOTO M3IyYCHHs] KOPEIIKOB
JyKa.

[TockonbKy KJIETOUHBIE CTPYKTYPHI M YEJIOBEK B IIEJIOM SIBIISIIOTCS HE TOJIBKO U3Ty4yaTelsIMu
uHbOpMalUY, HO U €€ NMPUEMHHUKAMH, TO B 3TOM CIIydyae KIETKY WJIM Ja)Xe 4YeJIOBEeKa MOXKHO
UCIIOJIb30BaTh KaK MPUOOP, BOCIPUHUMAIOIIUI BO3ACUCTBUS OT IPYroro OMOJIOTHYECKOro 00BEKTA.

Hamu Ha mpoTshkeHuu psizia JIeT UCCIIEA0BATNCH UHAYKIIMOHHO - PE30HAHCHBIE MIPOIIECChl B
CUCTEME «UE€JIOBEK - MUKPOOHAs KJIETKa» U B CUCTEME «UEJIOBEK — UETIOBEK.

3aHMMasCh BOIPOCAMH TICHXOHEHPOMMMYHOMOAYIJIALMU U paboTas ¢ OaKTepHoioramMu B
ouarax UWH(MEKIMOHHBIX 3a00JeBaHUil (B TOM 4YHCIE MPHUPOJHO-OYATOBBIX), MBI OOpaTHIN
BHUMaHHE, 9TO 3 (HEeKTUBHOCTH paboThl OakTepronora (% BHICEBAEMOCTH ¢ UCTOYHUKOB HH(EKIHH
WIK ¢ OObEKTOB BHEIIHEW cpeibl) BO MHOTOM 3aBUCUT (IIpU MPOYMUX PABHBIX YCIOBHUSX) OT
auaHoCTH cneruanucta. OcobeHHO 3TO OBUIO 3aMETHO B OYarax MEHHMHTOKOKKOBOM MH(EKIUH |
OCTPBIX KUIIEYHBIX 3200JI€BaHUI.

[Ipenmonarasi, 4T0 B OCHOBE CTUMYJISALIUU WM UHTHOMPOBAHUS POCTA BBICEBAEMBIX KYJIBTYP
JeXaT WHIYKIIMOHHO - PE30HAHCHBIE MPOIIeCcChl (KBAHTOBOE B3aMMOJICHCTBHE B CUCTEME «UEIOBEK -
MUKPOOHast KJIETKa»), KOTOpbIe, Kak moka3zaHo Hamu paHee (['ypos 10.B., I'ypos /1.10.,1996 [6]),
UMEIOT MECTO U B CHUCTEME ICHXOTEpaneBTHUYECKOTO BO3ICHCTBHS HA JMYHOM, MEXKIMYHOCTHOM
YPOBHSIX M MOTYT OOYCIIOBHTH KOHTPYIHTHOCTh WJIM MHKOHTPYIHTHOCTH TAKUX B3aMMOJICHCTBHIA,
MBI TOIBITAUCH Pa3padoTaTh HAa STOM OCHOBE OOBEKTUBHBIM TECT OIEHKU CTENEHH OMOTHYHOCTH
CEeMaHTHYECKOTO ITOJISl YeJI0BEKa - OTepaTopa.

OObexTamMH UCCIeI0BaHMsl IBUIUCH TOOPOBOJIBIB! (50 YenoBeK) ¢ mapancuxoJorH4ecKuMU
0COOCHHOCTSIMHU (B OOJIBIIMHCTBE CIy4yaeB «aKLEHTyaHThI»). PaboTa ocyliecTBisigach B pamKax
9KCHEPTU3bl HAPOAHBIX LenuTeNnell (dKcrepTHas KOMHcCCHs Npu Boarorpajackom oTaeiaeHUH
Poccutiickoit akagemMuu 3K0JI0Tun) [7].

B pabGore B KadecTBe OMOAETEKTOpa MCIIOIB30BAIN CTaHJIAPTU3MPOBAHHBIN >KHUBOM
THO(GUIHLHO BBICYILICHHBIN BaKIIMHHBIA mTamm Y. Pestis EV.

Ku3HecnocoOHOCTh KYNbTYpBl OINpPENENsUIM TOCHe €€ peruapaTalud B HAaTPUEBO -
tdocharnom O6ydepe (pH = 7,0) u mocineAyrOmMM TOCEBOM Ha ITUIOTHBIE NMUTATEIBHBIE CPEIbI
(KOHTpOJIbHBIE 00PA31IbI - TAKKE XKe Yalky (5 mT.), HO 0e3 MOJEeBOro BO3AECHCTBHS).

«enuTenelt» MpoCUIM MBICIEHHO BO3JCHCTBOBATh Ha KYIbTYpy (IICHXHYECKOE
ayTOMOJIEIMPOBAHUE), TOOMBAsCh JHOO €€ YCKOPEHHOro POCTa (CTUMYISILNA), MO0 MOJaBlIECHUS
pocrta (MHTuOMpPOBaHUE).

VYcTaHoBEHO, YTO B Ciydae HpsMoro Bo3zaelcTBus B 10% oTMedanoch CHOHTaHHOE
WHTHOMpOBaHUE pocTa KynbTyp, B 10% cnywaeB - wnmanddepentnas peakuus; B 76 % -
PErUCTpUpPOBANIACH CTUMYIIALUS pocTa, HO Juiib B 10% ciiyuaeB mocienHss TeHACHLUS OKazajlach
noctoBepHo# (p<0,05%) 1Mo cpaBHEHHUIO C KOHTPOJIEM.

Crnenyer OTMETHTb, YTO TOJBKO Y 4% UCHBITYEMBIX OTMEYaNach CHOCOOHOCTh K MOYJISIINH
KU3HECTIOCOOHOCTH  TECTHPYEMBIX  KYJIBTYp  TIOCI€  COOTBETCTBYIOIIETO  IICHXHYECKOTO
ayTOMOJIETMPOBAHUSI.

Takum  obOpazom, myreM  pa3pabOTKM  TECT-CUCTEMBbI  OIICHKH  CIIOHTaHHOM
OMOdPHEPreTHUECKOW HANpaBIEHHOCTH U CTETIEHU MOAYJIMPOBAHHOCTH IO BEKTOPY JO3HMPOBAHHOTO
MIOJIEBOTO BO3JICHCTBHSI Oreparopa Ha peepeHTHYIO KyJIbTypy MOJTydeHa BO3MOXHOCTH MTOBBICHTD
3G PEKTUBHOCTh TCUXOTEPANEBTHUECKOW KOPPEKLUMH M YCTPAaHUTh HEXKelaTelbHble MOOOYHbIE
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SBJICHUsI y MAIMEHTOB 3a CYET ydeTa XapakTepa U CTENeHHM OMOTMYHOCTU WM aOMOTUYHOCTHU
MOJIEBOI'0 KOMITOHEHTA orepaTopa (0cOOEHHO B yCIOBUSAX HEBEPOAIbHOTO BO3JICHCTBUA).

Hamu Taxke Ha MNPOTSHKEHUM psla JET HM3y4aeTcsl TEXHMKA MHAYKUMM JUCTaHTHBIX
CEHCOMOTOPHBIX PEAKLMii, KOTOpas OCHOBaHA HA TOM, YTO CEMAHTHUYECKOE I10JIE€ YEJIOBEKA Ha OCHOBE
MH]TyKIIMOHHO-PE30HAHCHBIX MEXAHM3MOB BBICTYNAET KaK MepefaTylK MHPOPMALUU OT UCTOUYHHMKA —
oreparopa (OHTOIICUXOJIOra, IICUXOTEpaleBTa) K IMOIYy4aTeNto (KJIUEHTY, MalUeHTy) B pPEXHUME
BPEMEHHO [JEHCTBYIOIIEH JAMAAbl C PErUCTpalued y IOodaydaTelss MHAYLMPYEMBIX DPa3IM4YHbIX
JMHAMUYECKUX TeITanbT GopMooOpa3oBanuil. B pe3ynbraTte MHOTOJICTHUX HMCCIEIOBAHUN HaMU ObLT
3aIlaTeHTOBAHBI /IBa CIIOCO0A aHAIM3a CEMaHTHUYECKOTO 110JIs1 YEIOBEKa.

B paMKax OHTOICHXOJOTHH CEMAHTHYECKOE" TOJIe - 9TO COBOKYITHAS MH(pOPMALHS, HIyILas
OT IIEJIOCTHOTO OpraHu3Ma M cojepam@as HH()OpPMAIMOHHBIE TIOCIAHUS BCEX WHCTAaHLUH
IICUXOCOMAaTUYECKOM CTPYKTYpbl 4eJOBeKa, 3To 0a3oBas MH(OpMaLus, NpeAlIeCTBYIOIIAs
YyBCTBaM M CO3HAHUIO. JTa MHPOPMALIUS MOXKET MepelaBaTbCs OT OJHOr0 cyOBbeKkTa K Apyromy. 1
B O9TOM Cllydae NIpPHUHUMAIOIUN HHPOPMALUIO CYyOBEKT MOXKET IpOaHAIU3UpOBaTh €e, T.C.
NPOaHAIM3UPOBATH CEMaHTUYECKOe moie [8].

B uenoBeueckoil KOMMYyHMKAallMM Y4YacTBYIOT HE TOJIbKO BepOaslbHble M HeBepOalbHbIE
CUTHAQJIBI, HO €lle M IICUXOcoMarthuyeckuii paxap. llcmxocomarnueckuii pamap - IN€HETUYECKH
00yCIIOBJIEHHAs 4aCTOTa 3JIEKTPOMArHUTHBIX KOJIEOAHUH, U3]Ty4yaeMbIX MO3TOM, KOTOpast, JOMOJIHSISA
CIIOBECHBIE M HEBepOaJbHBIC MATTEPHBI OOIICHUS, IMOCHUIAET CHUTHAJBI B OKPYXKAIOIIYIO Cpely H
BOCIIPUHHMMAET CUTHAJBI, NPUXOASIINME W3 OKpyKarowmed cpenpl. C IOMOLIBIO 3TOro pajapa
YeJIOBEK IepeaeT BOBHE HH(OPMAIIHIO O ce0e M BOCTIPUHUMAET HH()OPMAIIIO, UAYIIYIO OT APYTHX
moaei [9]. A. Menerertu (OCHOBaTellb OHTOIICUXOJIOTUH) YTBEPKIAJ, YTO TAKOE SHEPreTHYECKOe
B3aUMO/JICICTBHE JIFOJIeH MPOUCXOIUT B CEMAaHTHUECKOM I10JI€, U BOCIPUATHE CEMAHTUYECKOTO MO
IIO3BOJISICT YEJIOBEKY 3HATh O JIFOOOM JI€HCTBUHM, BUAUMOM MJIM HEBUJIUMOM, KOTOPOE UMEET K HEMY
OTHOIIIEHUE B OKPYKAIOIIECH €ro cpeaie. ITo mojie — pajgap, JaHHBIN 4eT0BEKY MPUPOIOM.

OCOOEeHHOCTh IICUXOCOMATHYECKOI'0 pajiapa COCTOUT B TOM, YTO OH MOXKET ObITh HaIlpaBJICH
KaK BOBHE (9KCTPABEPTHI), TAK U BOBHYTPb (MHTPOBEPTHI) YEJIOBEKA.

Hamu nox cemaHTHUYECKMM I10JIEM OHHUMaeTcs pusnyeckoe noje 6M000bEKTa (UEI0BEKA) C
ero OMOPHEPTreTHYECKUMH U SHEPrOMH(POPMAIMOHHBIMUA OCOOCHHOCTSIMH, KOTOpPBIE BBISBIISIOTCS
CEeMHUOTHYECKH (II0 OTpe/IeIeHHBIM 3HaKaM) Ha YPOBHE KHHETUKO-TIPOKCEMUYECKMX KOMMYHUKALIUI
U KOTOpBIE B JlajbHEHIIEM MHTEPIPETUPYIOTCS ONEPaTopoM, yCTaHABIMBAs parMaTU4eckKu CBS3b
3HAKOB C «aJIpeECaTOM» U €ro CBOMCTBAMH.

PaccMoTpuM 1Ba 3amaTeHTOBaHHBIX HaMM Croco0a aHaiu3a CEeMaHTHYECKOIro IOoJis
YeJI0BEKA, KOTOPBIE B PEKUME «3AECh U CeMUacy» MO3BOJISAIOT OLIEHUBATh IKCTPAa-HHTPOBEPCUBHOCTD
(MHTEHLIMOHAJILHOCTbH), YPOBEHb PEAKTUBHOCTU U CTENEHU KOHIPYSHTHOCTH U MHKOHTPYIHTHOCTH
CEMaHTHUYECKOTO TOJIS YETIOBEKa.

IlepBblIii c10CO0 aHATHM3a CEMAHTHYECKOT0 MOJISI YeJ0BeKa

[TepBoHavyanpHyr0 HAPAOOTKY HABBIKOB TEXHUKH aHAINM3a CEMAaHTHYECKOTO TOJIs Ha OCHOBE
WHIYKIIMA JUCTAHTHBIX CEHCOMOTOPHBIX pEAaKIMid B paMKaX KHHETHKO-TIPOKCEMUYECKOM
KOMMYHHKAIIUM OT omepatopa (JOHOpAa) K MalMeHTy (PEUUIUeHTy) TIMyTeM I[epeaadu
CTaHJAPTU3UPOBAHHBIX MOTOPHBIX 00pazoB (IlatenT Ha wm300perenne PO Ne 2144316) [10]
MPOBOAMIIM Ha JOOPOBOJIBIIAX — CTYACHTaX BBICHIMX y4eOHBIX 3aBeleHUil ropoaa Bonrorpana, a
yXe B JaJbHEHIIEM HTOT METOA NpPHUMEHSIM B BonrorpajackoM IeHTpe TCHXOTEpanud |
CaMOpPETYJIALIMM Ha KJIMEHTaX B MPOLECCE MCUXOJOIMYECKOr0 KOHCYIbTUPOBAHMS, B TOM YHCIIE
npoOJyieM, CBS3aHHBIX C AaHTUIUMNANMEH JEBHAHTHOTO TIOBEACHHUS, TMPHU HWHIWBHIYATHHOU
MICUXOTEPaNnu, MCUXOTEpPANuu B TPYNIE W TPYNINOBOM NCUXOTEpANuH, a TAKKE MPU CEMEHMHOM

‘B OHTOIICHXOJIOTHUH «IIOJ] TEPMHHOM «CEMaHTHUYECKHI» IIOHUMaeTCs OOy KASHHE B MPOIecce ABIKEHHS, CO3Ar0Iee
(dopmy, KOTOpas 3aTeM MPHCBANBACTCA IMMOJydaTeleM WIH pe3yIbTHPYETCS HEKHM 3HA4eHHEeM, KOTOPOe MBI UMEHYEM
s dexTom nmu cumnromom» (Menerertu A. YueOHuk ontorncuxoyoruu / Ilep. ¢ utan. — M.: CnaBsiHCKas acCOITUAIIHS
Onrorncuxonoruu, 1997.— 592 ¢.).
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KOHCYJIbTUPOBaHUU. Pe3ynbTaThl MHTEpIIpETally JOBOJAUIUCH 10 CBEJIEHUS MallMeHTa U OH ObLI B
JanbHeieM cBo00IeH B BHIOOPE IPUHATHS PEILICHHS.

N3yueHnne npukiIagHOro 3Ha4eHUsl aHaJInu3a CEMaHTUYECKOT0 T0JIs YEI0BEKa MPOBOIUIIOCH B
paMKax TICHXOHEHPOMMMYHOMOAYJSIIMUA. JTa padorta BemModHsIace B 1976-2001 romax B
Boarorpaackom HaydyHO-MCCIIEIOBAaTEIbCKOM IMPOTUBOYYMHOM HHCTUTYTE M DJIMCTUHCKOU
IIPOTUBOYYMHON CTaHIIUH.

HccenenoBanus B paMKax ICUXOHEMPOMMMYHOMOYJISILIUU IPOBOJWIIM B IBYX aCHEKTaX:

A) HCIIOJIB30BAHME aHAIM3a CEMAHTHUYECKOIO IOJIsSI MOJUISKAIMX BaKUUHALMK JIIOAEH
(cnenuduueckast mpoUIaKTHKA);

b) mpumeHeHue aHaiaM3a CEMAHTHYECKOTrO IIOJII YElIOBEKa Kak crocola ompesesieHus
YPOBHS €ro Hecenu(pUuecKol peakTUBHOCTH (Hecnenn(pruyeckoir OCHOBHI IMMYHHUTETA).

TexHuka WHAYKUMU JUCTAaHTHBIX CEHCOMOTOPHBIX pEakUuil OCHOBaHA Ha TOM, 4YTO
CEMAHTUYECKOE I10JIS YEJIOBEKa Ha OCHOBE MHAYKLMOHHO-PE30HAHCHBIX MEXaHU3MOB BBICTYNAET KaK
nepefaTyuk MHPOpMAlMU OT HCTOYHMKA — oOreparopa (OHTOICHXOJIOra, IICHXOTepareBTa) K
noJryyatesnto (KJIMEHTY, MAIMEeHTy) B PEKHMME BPEMEHHO JEHCTBYIOLIEH Tualibl C perucTpamueit y
MOJTy9aTeNsl MHIYIUPYEMbIX Pa3IMYHbIX JUHAMHUYECKHX TeIITAIbT (opMooOpazoBanuii [11].

Oneparop ¥ MalMEHT CTOAT JIMLIOM JAPYT K IPYry Ha PACCTOSIHUM BBITAHYTHIX pyK. Takas
JUCTaHUMs ONTUMAaJIbHA JIJIs1 BOCIIPUATUSA CEMaHTUYECKOIO MOJIS.

Omneparop npemiaraeT MalMeHTy BCTaThb POBHO U 3aKpbITh IJ1a3a, BbI3bIBAsS Y HEro, TEM
CaMbIM, COCTOSIHHE HEYCTOMYMBOTO MBIIIEYHOTO PAaBHOBECHS, KOTOPOE CIIOCOOCTBYET MOBBIICHHIO
aKLEHTYyalllul BOCIPUATHUS.

UroObl BOWTH B pE30HAHCHOE B3aUMOACHCTBHE C MAIUEHTOM (IIPUCOCAUHHUTHCS),
oIepaTop HAYMHAET KOMHUPOBATh €r0 COCTOSIHUE (ITOKaYMBaHUE, MUKPOJIBUKEHUS, JIbIXaHUE).

3areM omepaTop, oOpamiasch K MAalMEHTY, MPOU3HOCHT CIIOBECHYIO (OpPMYITY MOTHBAIUU
MIOBEJICHUSI HEONPEAEICHHOIO THIA, COJAEPXAILYyI NPEIUKaThl KHHECTETUYECKOM MOJATbHOCTH, U
KoTopast (GOpMUPYET y MAIUEHTa TOTOBHOCTh K MHYKIIUH.

Hanee omneparop NCUXUYECKH ayTOMOJICIUPYET (CO3TaeT MBICIICHHBI 00pa3) ABUTATEIIbHBIC
aKTbl, KOTOPbIE UHAYLUPYIOT y ALIUEHTA.

[TpriueM ayToMO€NMpPOBaHUE U UHAYLIMPOBAHHUE JIBUraTENIbHBIX aKTOB OCYIIECTBIISIETCS B
OTIpENICJIECHHOW  IMOCNEe0BAaTeAbHOCTH: OT  OOIIMX, HampuMep, HAaKJIOH TYyJOBMIIA, [0
BBICOKOAN (D (DEpEHIIUPOBAHHBIX MBIIICYHBIX JABUKCHUHN, HAlpUMEpP MAablIeB PYK WU s3bIKa. Tam,
IZI€ 9TO BO3MOJKHO, JIBUTaTENIbHBIM aKT MMEET pa3HOE HaIpaBJICHHWE: BBEPX, BHU3, BIEpEl, Ha3al,
HaIpaBo, HAJIEBO.

AyTOMOAETMPOBATh MOXKHO pa3Hble (PU3MOJIOIMYECKHE MPOLECChl, HO MO JBUTATEIILHOMY
aKTy IPOLIE aHAIU3UPOBATh CEMAaHTUYECKOE TOJIE.

3a cueT MHAYKLUNHN y NAllMeHTa BO3ZHUKAIOT CEHCOMOTOPHBIE PEAKIIMK PA3HOIO XapakTepa u
CTETEHU BBIPAKEHHOCTH.

Ecin manueHT nouty He pearupyeT Ha MHAYLUPYEMBIM MPOLECC, TO 3TO O3HAYAET, 4YTO Y
HEro YyBCTBUTEIBHOCTb K BHEIIHEMY BO3JCHCTBUIO WM PEAKTUBHOCTb MPAKTUYECKUM
OTCYTCTBYET, TO €CThb €ro CEMaHTHMYECKOE II0J€ HMEET HHTPOBEPCUBHYIO (BOBHYTPB)
OPHUEHTHPOBAHOCTb.

Ecnu ke manueHT pearupyeT Ha MHIYLHMPYEMBIH MPOLECC, 3HAYUT, OH YYBCTBUTEJIEH K
BHELIHEMY BO3/IEUCTBUIO, TO €CTh €r0 CEMAaHTHUECKOE I0JIE€ UMEET SKCTPABEPCUBHYIO (HapYKHYIO)
OpPUEHTUPOBAHHOCTb.

YpoBEeHb PEAKTUBHOCTH CEMAHTUYECKOTO IOJISI OMPENENSIIOT M0 BeJIUYUHE 3(PPEKTHBHOTO
(U1t peanu3ai HHAYKIUH ) MEKIMYHOCTHOTO IIPOCTPAHCTBA B CUCTEME ONEepaToOp-MaIHeHT.

Tak, ecniu UWHAYKIHS CEHCOMOTOPHBIX pEaKIUil B CTaHJAPTHOM TIOJOKEHUHU s
TECTUPOBAHUS HE OTMEUYAETCS - HU3KUI yPOBEHb PEAKTUBHOCTHU: €CIIM PETUCTPUPYIOT PEAKLIUU TIPU
BEJIMYMHE MEKIIMYHOCTHOTO MPOCTPAHCTBA 1-5 METPOB CpeAHUI YPOBEHB, a KOT/Ia CBBIIIE 5 METPOB
- BBICOKUI YPOBEHb PEAKTUBHOCTH.
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Hapsity ¢ STHMH TOKA3aTeNSMH BBISBISIOT KOHTPYSHTHOCT HIH HHKOHTPYSHTHOCTD'
CEMaHTHUYECKOTO MOJIS - COOTBETCTBUE WJIM HECOOTBETCTBUE IOJIEW B CUCTEME OIIEpaTOP-NALUEHT.

KOHTpysHTHOCTD ONpENeNsitoT MO CTENeHH COBMAICHHS MHIYLIHPYEMbBIX M BO3HHMKAIOUIMX
CEHCOMOTOPHBIX peakuuid. UeM BhIlle COBMAICHUE, TEM BBIIIE KOHIPYIHTHOCTD.

WVHKOHTPYIHTHOCTh OLIEHUBAIOT TAKXKE IO CTETEHU COBNAJACHUS BEKTOPOB MHAYLUPYEMBIX
BO3HUKAIOIIUX CEHCOMOTOPHBIX  PEaKIMi, HO ¢ IMPOTUBOIOJIOKHBIM 3HAKOM. DTO CBOEr0 poja
WHMKATOp MapaJoKCalbHOCTH PearupoBaHUs MalueHTa.

CreneHbp  KOHTPYSHTHOCTH (WJIM  UHKOHTPYIHTHOCTH) ONpPENEISIIOT 10  YPOBHIO
g depeHIIMPOBAHHOCTH BO3HUKAIOLIUX CEHCOMOTOPHBIX peaKLUi.

Yem Bpime aud¢depeHIMpPOBaHHOCTh PEaKIUU IMPH IOCIEA0BAaTEIbHOM HHIYLHPOBAHUU
JBUTATENbHBIX AaKTOB (peardpyloT Nalblbl KOHEYHOCTEH WM #A3BIK), TEM BBIIIE CTENEHb
KOHTPYSHTHOCTH (WJIM HHKOHTPYIHTHOCTH), 4YeM HUke JUPPepeHIUPOBAHHOCTh PEaKIuu
(pearupyet TOJIBKO TYJOBHIIE), TEM HIKE CTENIEHb KOHIPYIHTHOCTH (MJIM HHKOHTPYSHTHOCTH).

Takum 00pa3om, MOKHO TOBOPUTH O BBICOKOM, CpEHEN U HU3KOM CTENEeHU KOHTPYIHTHOCTHU
(W11 MTHKOHTPYIHTHOCTH).

Bce BbifBIGHHBIE TMPU3HAKKM CEMAHTHYECKOrO IOJsI HEOOXOJUMO YYHMTHIBATh Ha
MICUXOCOMAaTUYECKOM YPOBHE TIpHU JIFOOOM B3aMMOICWCTBUU B CHCTEME OIepaTOp-NaIHeHT, Oyab
TO COCTaBJIGHWE TPOTHO3a JiedyeHUS wuiu d3()PeKTUBHOCTH BakKUMHOMpouiIakTuku. [Ipuaem
9TH MPU3HAKH MOYKHO YYUTHIBATh BCE CPa3y WM MMOPO3Hb.

Tak, OpHEHTHPOBAHHOCTH TOJS TMO3BOJSET YTOYHUTH AMUTENBHOCTh Kypca JICUCHHS H
T03UPOBOK (MEIMKAMEHTO3HOE, MAaCCaXK, HIIIOpedIeKCOTEpanus 1 T.]1.)

[Tpu 3KCTpaBepCUBHOM OPUEHTHPOBAHHOCTHU IMOJIA 103bI MEHbBIIE U ATUTEILHOCTh KOpOUe,
9YeM [P UHTPOBEPCUBHON OPUEHTHPOBAHHOCTH TIOJIS.

YpoBeHb PEaKTUBHOCTH TMO3BOJSIET YTOUYHUTH MPOJIOHTHPOBAHHOCTH Kypca M BEIMYUHY
N03upoBOK. Hampumep, npu BBICOKOM YPOBHE PEaKTHBHOCTH JOCTATOYEH KPATKHH KypC JICUEHUS
MajbIMU J03aMH (TIpY BAaKIIMHAIIMM PEKOMEHAYEMBIH PEXUM - MO THIYy THHOMMMYHH3AIUH); TIPU
HU3KOM ypPOBHE PEaKTHBHOCTH - MIPOJIOHTUPOBAHHBIN KypC JIeUeHHUs1 O0Jiee BRICOKMMH J103aMH (IIpH
BaKIMHAIMY Tyl 3P PEeKT JaeT runepuMMyHHU3AIIHS).

Ecnu BbIsIBIEHa MHKOHTPYIHTHOCTh CEMaHTHYECKOT'O IMOJsi, TO JEHCTBOBATH Ha MAllMEHTa
Ha/10 OoT oOpaTtHoro: «Moii rojsoc ciymarh He 00s13aTenbHO». M oH 00s13aTenbHO ciymaet. «Bbl Bce
Oynere moMHUTH». 11 oH Bce 3a0biBaeT. «BaMm Bcerga xouercst ecTb». M y Hero ymeHblllaeTcs
anmeTtut. PednexTtopHoe BO3MEHCTBUE N7 CHIDKEHUS amleTHTa BBI3BIBAET Yy HETO «3BEPCKUN»
anmneTuT, a CHOTBOpHAs pelentypa - 0eccoHHMIy. TO €CTh y MallMeHTOB C MHKOHIPYIHTHOCTBIO
CEeMaHTHYECKOro ToJs HaliofaeTcs MNapajoKcalbHOE pearupoBaHHe, oOpaTHBIM 3¢ddexr Ha
MICUXOCOMAaTHYECKOM YPOBHE MO CPABHEHUIO C MAIMEHTaMH, Y KOTOPHIX BBISBIEHA KOHTPYIHTHOCTh
CEeMaHTHYECKOTO MOJIs.

Takum oOpa3zoM, TpemyiaraeMblii CHoco0 pealn3yercs O4YeHb OBICTPO, B TEUYEHUE
HECKOJIbKUX MHUHYT; TPOCTO, TaK KAaK MOXET OBITh OCYIIECTBICHO IIOOBIM ayTEHTUYHBIM
OIIepaToOpOM, CIIOCOOHBIM OCYHIECTBUTH ayTOMOJEIMPOBAHUE U WHAYLUPOBAHUE JIBUTaTEIIbLHOTO
aKTa.

Jnsg 0oObeKTHBH3aIMM MpOIlecca MOXKHO HCIOJIb30BaTh BU3YaAJIbHBII KOHTPOJb TPETHErO
JUIA UM KOHTPOJIb C MOMOIIBI0 TEXHUYECKUX CPeACTB ((hOTO, SJIEKTPOMATHUTHBIX YCTPOHCTB U

T.0.).

® To KOHIPYSHTHOCTHIO (OT AHIJL CONgruence) MOHMMACTCS YKBUBAICHTHOCTh (DYHKIMOHMPOBAHHS HA KBAHTOBOM
YPOBHE (JIMYHOCTHOM WM MEXKIMYHOCTHOM) M 3TO YK€ BTOPHYHO OIPEICISCT MCHXOCOMATHYECKOE COCTOSTHUE
LEJIOCTHOCTH ¥ MOJIHOW UCKPEHHOCTH, KOT/]a BCE YaCTH JIMYHOCTH pabOTAOT CHH(pA3HO HA OCHOBE OMO3HEPTeTHYCCKIX
MHAYKOUOHHO-PE30HAHCHBIX MCXAHU3MOB U ITIOOTOMY OHa q)yHKHI/IOHI/IpyeT KaK HEJICYCTPEMIICHHAA CUCTEMA IPSAMOIro
pearnpoBaHvsd Ha BHYTPCHHHUEC UJIW BHCUTHUEC CTUMYJIBI.

HpI/I WHKOHI'PYOHTHOCTH Y€JIOBEK HMCIIBITHIBACT HOTpe6HOCTI) B UCITIOJIb30BAHUU IICUXOJIOTUYCCKHUX 3allIUT. HpI/I 3TOM
€ro BHYTPCHHHUE NEPCIKUBAHUA W YYBCTBA HE TOYHO OTPAXKAIOTCA CO3HAHHMEM, a 3HAYUT U MOBCACHUEM II0 THUITY
abpeakuuii (peakiuii mapagoKCaTbHOTO pearupoBaHus).
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BTopoii ciocod aHa/m3a ceMaHTHYECKOI0 MOJIsl YeJIoBeKa

Hpyroii moxxon kK aHanuzy cemantudeckoro mons (Ilatent na u3oOperenue PD Ne
2277853) [12] 3akmo4yaeTcss B ONPEAEICHUH KOHTPYIHTHOCTH WIIM MWHKOHTPYIHTHOCTH B paMKax
MPOKCEMUYECKONH KOMMYHUKAIIMU B CUCTEME B3aUMO/ICHCTBUE MarueHT-naueHT [13].

B ocymectiennu npeayiaraeMoro crnocoda MpUHUMAKOT y4acTHE OIepaTop W, Mo KpaiHeil
Mepe, OlHa Iapa NauueHToB. IIpy Hanu4YuMu HECKOJIBKUX IIap ONEPATOp NMPOBOAMUT UCCIIEIOBAHUE
IOCJIEeI0BATENbHO /s KaXJoW mnapbl. B mo6oMm ciyyae BHayane A KaxJIOro IanueHTra
OIIPEAEISAIOT OPUEHTUPOBAHHOCTh U YPOBEHb PEAKTUBHOCTH CEMAHTUYECKOrO IIOJISI I10 BBILIE
OIMCaHHOMY CII0CO0Y.

Janee wuccienoBaHHe CEMaHTHYECKOTO IOJS BEAYT C IIOMOLIBKO ONEparopa y Mapsl
nanueHToB. [Ipudyém cxemMa uccienoBaHMs I JKCTpa- U HMHTPOBEPCUBHOM Iapbl HECKOJIBKO
OTJINYAETCA.

Korna mapa coCTOMT U3 3KCTPAaBEPCUBHO OpPHUEHTUPOBAHHBIX MALMEHTOB (IIPUUEM
JOCTaTOYHO HMETh B Iape Ja)xe OJHOI0 3KCTpaBepTa), MX paclojlaraloT JUIOM K JIMIy Ha
PacCTOSHUU BBITSHYTBIX PYK, C 3aKPBITBIMU I[J1a3aMH.

Omnepatop BepOaIbHO CYITECTUPYET B3aUMOIPUTSKEHHE MALlMEHTOB U 3aTEM 3a CUET CBOEH
BBIHECEHHON BOBHE KOTHUTMBHOW AKTMBHOCTH — JHEPIeTHYECKOW aHM30TPOIIHOU (bnyKTyauHHG -
OCYILIECTBIISIET TONBITKY pa3pblBa MEKIMYHOCTHOIO B3aUMOJEHCTBUS CEMAHTHYECKUX IIOJIEH
MAIMEHTOB.

N eciu npoucxoauT COMMKEHUE NAlMEHTOB C Ppa3jIMYHOW CTENEHbIO, PErUCTPUPYIOT
CTENEHb KOHIPY?HTHOCTH CEMAaHTHUYECKUX IOJIEH.

Korzma mapa coOCTOMT W3 HHTPOBEPCHUBHO OpPHUEHTHPOBAaHHBIX IIALIMEHTOB, HX TaKXKe
pacnojararoT JUIOM APYT K IpYT'y Ha paCCTOSHUE BBITSHYTHIX PYK, C 3aKPBITHIMU IJIa3aMHu.

Kaxnplif 13 manueHToB BepOalbHO ayTOCYITECTUPYET MBICIb O B3aUMOIPHUTSKEHUU C
OJTHOBPEMEHHBIM 00pa3HBIM MPECTABICHUEM JPYroro ManueHTa, U 3aTeM OIepaTop 3a CYET CBOCH
BBIHECEHHON BOBHE KOTHUTUBHOW aKTMBHOCTH OCYILIECTBIISIET MTONBITKY KMHECTETUYECKOIO pa3pblBa
MEXJINYHOCTHOTO B3aUMOJIEUCTBUSI CEMAaHTHUUECKUX MOJIEH MalueHTOB.

IIpy 5TOM IO pa3sIMYHON CTENEHU OTTAJIKUBAHUSA DPETUCTPUPYIOT DPA3IMYHYIO CTEIEHb
MHKOHTPY3HTHOCTH:

Ecnu otMeuaercs uib TEHASHIUS K OTTAJIKUBAHUIO — CJ1abast CTeTeHb MHKOHTPYIHTHOCTH.

ITpu 3 pexTe noTepu paBHOBECUS — CUIIbHAS CTETIEHb HHKOHTPYSHTHOCTH.

Jis 00beKTHBH3ALMHU Ipollecca MOXKHO TaKKe HCIHOJIb30BaTh BU3YaJbHBIH KOHTPOIb
TPETbEro JMIAa WJIM KOHTPOJb C IOMOIIBI0 TEXHMYECKUX cpeaAcTtB (¢oTo, BHUIEO,
3JIEKTPOMArHUTHBIX YCTPOMCTB U T.JI.).

Korna map Heckoibko, Hampumep, MpH NPOBEACHUM THUIHOTEpanuy, MNOMHMO YyuyéTa
B3aMMOJCHCTBUS  MEXIYy ONEpaTOpoM M  KaXKIblM IAUEHTOM, KOTOPOE€  BBIABISAETCS
OPUEHTHUPOBAHHOCTBIO UM  YPOBHEM  pEAaKTUBHOCTH  KaXJOro  MAalMEHTa, YYUTHIBAETCS
B3aMMOJECICTBUE MEXAY NAIUEHTAMH B Iape.

Takum oOpa3oMm, W 3TOT CHOCOO aHalIM3a CEMAHTUYECKOro TIOJsI YelIOBEeKa TaKke
peanu3yercsi OBICTPO, B T€UEHHE HECKOJIbKUX MHHYT; MPOCT, OCTYNEH JUIl OCBOEHUS, TaK Kak
MOKET OBITh OCYHIECTBJIEH ayTEHTHUYHBIM YEJIOBEKOM - CIIELUAIMCTOM, CIIOCOOHBIM OCYILIECTBUTH
ayTOMOJIEJIMPOBAHUE JIBUTATENILHOTO aKTa, MHIYLUPOBAaHHE U CIIOCOOHOCTHIO BEIHOCA BOBHE CBOEH
KOTHUTUBHOW aKTUBHOCTH.

B 3axirouenue xortenoch Obl BbICKa3aTh TMIOTE3Y O (pu3MuUecKol HpUpOAE H3ITydeHHS,
KOTOpoe TmepenaeT HWH(GOpMalMI0O OT 4YeJoBeKa K YeJOBEeKYy Ha IO0JeBOM YypoBHe. Ecmu

6 «CyTb caMOOpraHu3alui — OCHOBHOTO JKHU3HEHHOTO MHTEpeca B TOM, YTO B IPOCTPAHCTBE MHIUBHYaIbHON KUBON
CUCTEMBI OJIHU €€ 4YacTH NepelaloT CBOM IHEpPreTHUECKUH 3amac IpyruM. SIBieHue mepemady SHEPrUHM W3 Pa3HBIX
yacTeil cucteMbl B OoJjiee OTpaHWYEHHYIO €€ O00JIacTh, MOTEHIMAT KOTOPOH B pe3ylbTaTe BO3PACTAaeT, HA3hIBAIOT
¢aykryarmeit... B kumBol cucteme (GuIyKTyarmm — IMpoIlecC MepepactpefefieHus SHeprud W HHpOpMaruu
OCYIIECTBIIICTCSI PETYIPHO M 3aKOHOMEpHO...M3mydaemoe ciaboe BO3aeHCcTBHE MOXET OBITH YNOPSAOYEHHBIM BO
BPEMEHH W B IIPOCTPAHCTBE, B YACTHOCTH OBITh AHMW3OTPONHBIM B OTJIMYHE OT TEIUIOBOIO BO3JACHCTBUSA —
HEYNOPSA0YeHHOTO, n3oTpormHoro» [13. C. 57].
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paccMaTpuBaTh OPraHU3M KaK «TOCYAAapCTBO» KIJIETOK, TOr/aa (pu3mueckoe (CEMaHTUYECKOe) IoJie
YeJOBeKa — PEe3yNbTaT HMHTEPPEPCHLIUH KOTEPEHTHBIX W3JIYUYCHHH OTIENBHBIX 3HIOTCHHBIX
KIETOYHBIX CTPYKTyp opraHu3zma. C 3THX TO3UIHHA MOXHO OOBSCHUTh MEXKIMYHOCTHOE
B3aMMOJICHCTBHE Ha OCHOBE MHAYKIIMOHHO-PE30HAHCHBIX MPOLECCOB. B 3TO CBS3M MBI cuMTaeMm
3aCITy’KMBAIOIMM BHUMaHHE MPEIIOI0KEHUE HEKOTOPBIX aBTOPOB O TOM, YTO «... KOTE€PEHTHOE
M3ITydeHUe HeceT B cebe rojorpamMmy cocTosiHUS 00bekTay [5. C. 66].

Hcxons u3 BeIBOOB A.B. Bymaroeckoro o Tom, uto «Ha ()OHE CTOXAaCTHYECKHX IMOMEX
O0M000BEKTaMHU HAJICKHO PACMO3HAIOTCS TOJBKO KOPPEIHMPOBAHHBIC CUTHAJBI, T.€. MEXKKICTOYHbIC
B3aMMOJICHCTBHSI JIOJDKHBI OCYIIECTBIISATHCS MOJIIMU C JJOCTATOYHO BBICOKOM KOT€PEHTHOCTHIO» [2.
C. 90], Hamu chopMyTUpOBaHBI JBa BaXKHBIX 3aKIFOYCHHS, HEOOXOIAMMBIX JUIsl CYIIECTBOBAHUS
MOJICBOTO KOMMYHHMKAIIMOHHOTO KaHaja Ha WHAYKIMOHHO-PE30HAHCHOW OCHOBE B CHCTEME
«9EIIOBEK-YEIIOBEK:

1. CrtocoOHOCTh OpraHru3Ma T'eHEePUPOBATH HIIEKTPOMArHUTHBIE MOJIA, B T.4U. MBICIE(POPMBI, C
JOCTaTOYHOW HHTEPPEPEHITMOHHON KOTEPEHTHOCTBIO.

2. CniocoOHOCTh Opranu3Ma (4ejoBeKa) OCYIIECTBIISITh CETIEKIINI0 KOTEPEHTHBIX CUTHAJIOB, B
T.4. B BHJIC aHU30TPOITHOM SHEPreTUYECKON IIYKTyaluu Ha OHE CTOXaCTUYECKON TTOMEXH.
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ABOUT THE SHAPE OF THE FIELD OF COMMUNICATION IN BIOLOGICAL
SYSTEMS

Gurov Yuriy Vasilievich, Gurov Dmitriy Yurievich

This article examines the phenomenon of transmission of information from one biological object to another, including
in the system "man — man". Considered this property of the interaction as coherence, and induction-resonance
interaction in the system "man — microbial cell”. The conclusion about the ability of the body to generate an
electromagnetic field, including thought forms, with sufficient intergeracional coherence, and the ability of the
organism (person) to carry out the selection of coherent signals, including in the form of the anisotropic energy
fluctuations on the background stochastic noise.
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CPABHUTEJIbHBIE CBOMCTBA PA3JIMYHBIX BUJIOB U3JIYUEHUS

H.A. KonroBoii

koltovoi@mail.ru

IIpoBeneH cpaBHUTENBHBIM aHAIM3 CBOMCTB PA3IMYHBIX HEAIEKTPOMATHUTHBIX M3Ty4eHHH, OOHApYXECHHBIX Pa3HBIMHU
aBTOpPAaMHU B pa3HOE BpeMsl, U UMEIOIUMU pa3IuuHble Ha3BaHUsA. CpaBHUTEIbHBIN aHaIU3 ABISIETCS OJHON U3 MOMBITOK
BBUICHUTB, SBJLIOTCS JIM 3TH H3JIy4CHUE OJHUM M TEM KE M3IYYCHHEM, WM SBIAIOTCS Pa3IUYHBIMU BHUIAMHU
U3JIy4EHUN.

IIpoBenemM CpaBHUTEIBbHBINM aHAJIU3 CBOWCTB PA3JIMYHBIX HEIJIEKTPOMArHUTHBIX W3JIy4YEHUH,
OTKPBITBIX PA3JIMYHBIMU aBTOPAaMHU B Pa3HOE BPEMs, U 0003HAUYEHHBIX PA3JIUYHBIMU HA3BaHUSMHU.
CpaBHUTENIBbHBIN aHAIN3 SABJSETCS OJHOM U3 MOIBITOK BBISICHUTD, SIBJISIOTCS JIM BCE ATH U3ITyYCHUS
OJHUM M TEM K€ H3Iy4YCHHMEM, WU K€ 3TO pa3IMyHble M3JIydeHHs, 00Jajarouiie pa3inyHbIMU
CBOMCTBaMH. TpynHOCTH MPOBEACHUS CPAaBHUTEIBHOIO aHAIW3a COCTOMT B TOM, YTO
9KCIIEPUMEHTAIBHBIX JAHHBIX 110 Pa3JIMYHbIM M3JIy4EHHEM OUEHb MaJlo, U IOKA HE YAAJIOCh HAUTH
paboThI, B KOTOPBIX OBl MPOBOAMIICS CPABHUTENIBHBIN SKCIEPUMEHT C PA3THYHBIMU H3ITy4YCHUSMU.

Ne | T'oxg | Usnyuenue Hctou- [Tpuem- 12134|56(78/91[111
HUK HUK 0/12]3

1 buousnyuenue YEJIOBEK OKcTpaceHC | H +| H+|H+|H | H+|H+|H

2 1991 | TopcuonHoe reneparop | erexrop H+|H+|H+|H+|H H
U3JTy4YeHUE

3 1964 | IlpononbHbIE reneparop | erexrop HA+| -] -|H +| H
BOJTHBI

4 | 1963 | Uznyuenue Counniie HetexTop H+ | H + |+ H+
Ko3sbipesa

5 | 1984 | Uznyuenue Counniie OkctpaceHc | H + + H
['pebenHnKoBa

6 1844 | Oneon Peiixenbaxa | CoiHite DKCTpaceHc | H + +

7 11903 | N-myuu bronano Bcee JerexTop H +

8 | 1981 | XpoHaipHOe Counnire HetexTop H + |+
U3Iy4eHue
Belinnka

9 1991 | AxcuonHoe reHeparop | [erextop H +
U3JTy4YeHUE
[IInunemana

10 | 1998 | Mro-HelTpuHO redepatop | JlerekTop H+| |+ +

CHucoK CBOICTB:

1 - BozzelicTBre Ha OMOJIOTHYECKHE OOBEKTEI,

2 - Bricokast MpOHUKAFOIIasi CIIOCOOHOCTH,
3 - Bricokast CKOpOCTb pacpoCTpaHEHHUS,
4 - Hannuue nonspu3aiuu,
5 - BriustHue Ha CKOPOCTh PaJIOAKTHBHOTO pacraja,
6 - BnusiHue Ha X0/ BpeMeHH,

7 - Bnusier Ha (pu3nyeckne CBOWCTBA BEIIECTB,

8 - Pacipoctpansiercst o mpoBojam,

9 - Bo3MOXXHO KOHIICHTPHPOBATH,

10 - Pa3noxxeHue B CHEKTp,
11 - Otpaxenue,
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12 - Bnusitnue Ha KPyTHIIBHBIC BECHI,

13 - Bazeprkka mpu pacpoCTpaHEHUH B TIOTHOU Cpejie.

Bo3aelicTBue pa3IMuHbIX U3JIYYEHUN HA JaTYUKH

JlaTumku: 1 2 3 4 |5 6 7
buounznydyenue + + + + + + +
1991 | TopcuonHoe m3nmyuenne |+ |+ [+ [+ |+ |+ |+
1964 | IIpomosibHBIC BOJTHBI + +
1958 | Usnyuyenne Ko3eipeBa +
1984 | Uznydenue + +
I'pebeHHNKOBA
1844 | Oneon Peiixenbaxa
1903 | N-nmyun bronmino +
1981 | XpoHasnbHOE H3ITyYCHHE +
Beiinnka
1991 | AkcHOHHOE  H3ITydeHHUE
[Inunemana
1998 | Mio-HelTprHO +
[TaiimypaToB

PaCCManI/IBaI-OTCSI CJICAYIOIHNE TUIIBI JATYUKOB:

1 - yenoBek, U3MEHSETCS COCTOSIHUE M CAMOYYBCTBHUE YEJIOBEKa,
2 - pacTeHUsl, U3MEHSETCS CKOPOCTh POCTA PACTCHHIA,

3 - BOJAA, U3MEHSIOTCA (PU3HYECKHE CBOMCTBA BOJIBI,

4 - XpyTUJIbHBIE BECHI, TOBOPOT MO/ ACHCTBUEM U3ITy4EHUS,

5 - yachl, BIUSET Ha X0/l BPEMEHH,

6 - Bo3IeiicTBHE HA CITydaifHbIE TIPOIIECCHI.

7 - BO3JeicTBHE HA MPOIECC KPUCTAIITH3ALIH.

AHaJ'II/ISI/II)YIOTCH CJICAYIOIINEC BUABI H3Hy‘leHHI>'IZ

1.

buousnyyenue, Ouormnone, WCCIEAOBAIOCh PA3IUYHBIMU  YYEHBIMHU. VICTOYHHKOM
U3ITydeHUS SIBIIICTCSl YEJIOBEK. PerncTpanus W3IydeHUs OCYIIECTBIISETCS Pa3IMuHBIMU
CHoco0aMH.

Topcuonnoe wuznydenne. B 1991 romy cosmam MHTL[ BEHT, B kortopom mnon
pykoBoacTBOM Akumoea Anamonus Escenvesuua (1938-2007), MockBa, MpOBOAUINCH
WCCJICIOBAHMSI TOPCHOHHOTO M3Ty4YeHHsI. ICTOYHUKOM M3ITydeHUSs SBISIOTCS Pa3IMdHbIC
KOHCTPYKIIMU TOPCHUOHHBIX TEHEpaTOpOB. Perucrpainus W3IydeHHs] OCYIIECTBISCTCS
Pa3TUYHBIMU JIETEKTOPAMH.

[TpomosibHBIC BOJHBL. Y MCTOKOB MCCIICAOBAHUS MPOJOIBHBIX 3JIEKTPOMArHUTHBIX BOJH
crout Jlokyuaee Bnaounen Heanosuu (1931-1990) MockBa. VICTOUYHHKOM H3ITydCHHS
SBIISIETCS TEHEPaToOp, KOTOPBHIM OH HAa3Bal «TE€HEPATOPOM 3apsiIOBOTO JKBUBAJICHTAY.
Perucrparnus u3ydeHHus OCYIIECTBISICTCS Pa3IMYHBIMA METOIaMHU.

Wznyuenue KosbipeBa, uzinyueHue BpeMeHu. Kosvipes Hukonau Anexcanoposuy (1908-
1983) Cankr-IlerepOypr, B 1963 romy Hamucam pabGoTy MO SKCIEPUMEHTATHHOMY
UCCIICIOBAaHUIO BpeMEeHH. VICTOYHMKOM W3Iy4eHHs] SBJSIETCS COJHIIE, 3BE3JIBI.
Perucrparus u3imydeHus MpOU3BOAMIIACH C TIOMOIIBIO PA3THYHBIX JETEKTOPOB.
Nznydyenune I'peOeHHHMKOBA, 3PQPEKT COTOBBIX CTPYKTYp. [ pebennuxos Buxmop
Cmenanosuu (1927-2001) HoBocubupck, B 1985 romy Hammcaa CTaTthilo O
B3aMMO/ICHCTBUU TIOJIEBBIX CTPYKTYp C KMBBIMH CHUCTeMaMH. VICTOUHHUKOM H3ITydeHHS
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apnsgercss ConHue. Perucrpauus usnydeHus: MpOM3BOAMIACH IO OLICHKE BIUSHUS Ha
pas3InYHbIe OOBEKTHI: KPYTHIBHBIE BECHI, YEIIOBEK, Yachl, CEMEHA.

6. Opeon Peiixenbaxa, omuueckas cuna. Kapn Bunveenrvm @own Peiixenbax (1788-1869)
HeMelKuil ecrectBoucnbiTaTens, Lltyrrapt, ¢ 1844 roxa 30 net usyyan nose, KOTOpoe
OH Ha3Bal oAMuYecKoW cwuiod. Mcrounuku oauueckod cuiibl: COJIHIE, TMOCTOSHHBIN
MarHuT, KpUCTAJUIBL. Peructparus u3nydeHus nporu3BOINIACH CEHCETHBOM.

7. N-nyuu bronano. Pene Bronoo (1849-1930), Haucu, dhpanmysckuii ¢usuk, B 1903 roay
OOHApy>XWJI HOBBIM BUA U3Iy4YeHHUs, KoTtopoe oH HaszBan N-myun. Hcrounmkom
U3ITyYeHUS SBIIETCS 4YEJNOBEK, MeTaulbl. Perucrpaius u3imydeHusi MPOBOJUIACH C
MOMOIIbI0 OyMaru, IPOMUTAHHON PaCTBOPOM CEPHUCTOTO KaJIbIIHUS.

8. XponampHoe uzieucHue Beiinuka. Beunux Anvboepm Hocuposuu (1919-1996), MuHck,
oenopycckuii  Teruodpusuk, B 1950 romy mpuctynmmin K - pa3paboTke  oOIiei
TEPMOJIMHAMHYECKOW TEOPHH, OTKPBUI XPOHAJIBHOE HW3Iy4YeHue. VcTouHHMKOM
XpoHanbHOro u3nydeHus spisercs Comaie. Perucrtpanus XpoHaIbHOrO H3JIydeHUs
OCYIIECTBIISIaCh € IOMOLIBIO CHEIHUAJIBHOIO JIETEKTOpa, B LEHTPE KOTOPOro
pacnionaranuch yachel. [lon aeiicTBueM U3TydyeHUs] U3MEHSJICS XO/1 BPEMEHH.

9. Axcuonnoe wusnydyenue Illnwnemana, cnmHOBBle moNA. [llnuneman Anexcanop
Anexcanoposuu, Anma-ATa, UCCIENOBaI AaKCHOHHOE u3NydeHue. VCTOYHMKOM
U3IY4YCHUS] SBJSUICS  CIEHUANBHO pa3pabOTaHHBIH TEHEPAaTop, COCTOSIIMKA U3
BpAILAIOIIUXCSl MAarHuToB. Perucrtpanus W3JIydeHUs OCYIIECTBIAJIACh C TOMOIIBIO
KPYTHIIbHBIX BECOB.

10. Mro-uesitpuno. [latimypamoe Punam Hypyninoeuu, Tamkent, B 1998 rogy uccnenoBan
U3JIy4eHHE, KOTOpPO€ OH Ha3BaJl MOTOKOM MIO-HEUTPUHO. VICTOYHMKOM H3Iy4eHUs
ABIISIETCS LEHTPOOEKHBIM TeHEepaTop Ha OCHOBE JBUTATENsl, KOTOPBIA PacKpydHBAET
QITIOMUHMEBBIM JUCK. Perucrpanus M3iIydeHMs OCYIIECTBIIUIACH IO BO3JECUCTBUIO Ha
pa3juyHble MaTepuasbl, H3MEHSJINCh WX CBOMCTBA, NOBbIMAETCA 3(P(HEKTUBHOCTH
TOTLIIMBA.

[TonpoOHOE paccMOTpeHHE HSKCHEPUMEHTOB, MOJITBEPKIAIONINX HAJIWYHE Pa3IMYHbIX

CBOMCTB y Pa3JIMYHbIX TUIIOB U3i1ydeHul npusoaurcs B Kuure 5. Hacte 1. «Heanexkrpomaruutasie
noJis ¥ u3nnydeHus». KHury MoxxHO OecriiaTHoO ckadath ¢ caiita Koltovoi.nethouse.ru.

COMPARATIVE PROPERTIES OF DIFFERENT TYPES OF RADIATION.
Nikolai Koltovoi

koltovoi@mail.ru

A comparative analysis of the properties of various non-electromagnetic radiation discovered by different authors at
different times, and designated by different names. Comparative analysis is one of the attempts to find out whether all
the radiation with the same emission or emission are different, have different properties.
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OKCIIEPUMEHT. ITPAKTUKA

HUCIIOJIb30BAHUE 'EHEPATOPOB CBM-IIOJIEM B METAJUIYPT U

B.®. I1anos, C.A. Kypanos, A.E. bospmuHos

[TepMckuii rocyapCTBEHHBIN HAIIMOHAJIBHBIA UCCIIEIOBATEIILCKUIT YHUBEPCUTET,
000 «Cranp-59»

panov@psu.ru, svm-perm@mail.ru

B pabote mpezcraBieHbl HOBeifmme pe3ynbrarhl BosneicTBus CBM-reHepaTopoB («TOPCHOHHBIX M CHHHOPHBIX
noJiei») Ha pacruiaBbl MeTayutoB. Crenana MombITKa TeOPETHIECKUX 000CHOBaHMH Ucnonb3oBanuss CBM-reneparopos
B METAJUIypruM Ha OCHOBE KBAaHTOBOM Teopuu, OuHapHoil reomerpodusuku 10.C. Bnagumupora, teopun E.A.
I'yb6apega, pa6otsr JI.B. BonapIpeBoii, B KOTOPO#t (hH3HUECKHil BAKYYM HaJENsETCs CBOMCTBaMU CBepxTekyuero *He-B.

B nepuoa ¢ 1989 r. mo 1991 r. B Unctutyre npobnem marepuanoBenenuss AH Ykpaunsl
Obul MpOBEAEH IMKI paboT MO HU3MEHEHHI0 (PU3UKO-XMMUYECKMX CBOMCTB METAIJIOB IIpU
BO3JICHICTBUM «TOPCHUOHHBIX M3JIy4eHHUI» Ha paciuiaBbl [l]. bbuin momydeHbl OJHO3HAYHbIE
pe3yJIbTaThl BO3JIEHUCTBUS «TOPCHOHHBIX HW3JIyYEHHUI» Ha pACILIaBbl METAUIOB B COCTOSHUHU
neperpeBa. OtrmeruM, uro B ToT ke nepuon [.M. IllunosBsiM Oblna mnpeiokKeHa TEOPUS
¢busnueckoro Bakyyma [2].

Hamu, B ycioBusix AEHCTBYIOIIETO NMPOM3BOACTBA, OBLIM IPOBEIACHBI MCCIEIOBAHUS IO
00paboTke pacrmiaBoB YEPHBIX W [BETHBIX METAUIOB M  CIUIABOB, HCIOJb3YEMBIX B
MalIMHOCTPOEHUH U aBUACTPOCHHM, TIE€HEpaTopaMu Ha 3JIEKTpoMarHutHo ocHoBe (CBM-
reseparopamu). bbuid mosyueHbl pe3ynabTaTbl IO M3MEHEHUI0 MUKPO- MU MAaKpOCTPYKTYPBI, UTO
MPUBEJIO K CYLUIECTBEHHOMY YJIYYIIEHHIO MEXaHMYECKHX CBOMCTB MeTauioB U cruiaBoB [3]. B
HACTOSIIEH CTaThe U3JIaraloTCsl HOBBIE PE3yJIbTaThl B 3TOH 001acTH.

B 2015 rony, B ropone Konbs, Typuus, Obi1a npoBeaeHa padora no npumeHeHuro CBM-
TEHEpPaTOpOB Ha MPOM3BOJCTBE OTJIMBOK M3 AalIOMHHHEBBIX CIUIAaBOB JUISI aBTOMOOMIIbHOM
MIPOMBIIIJIEHHOCTH.

Ha Teppuropuum Typuuu  HCHONB3YIOTCS  QIOMHHHEBBIE  CIUIaBbl  (CHIIYMHHBI)
npousBoautens ETi Aluminum cranmapros ETInorm. Humke npuBeneHbl MpUMEPbl XUMHIECKOTO
cocraBa M MexaHuueckux cBoiictB cranaaptoB ETInorm u T'OCT B cpaBHeHUM c
xapakTepuctukamu cuirymuHos ETInorm nocine OHOII.

Taoauua 1. XuMHu4YecKH cOCTaB AJIOMHUHHEBBIX cIIaBoB o 'OCT

Maccosas gons, %
OCHOBHBIX KOMIIOHEHTOB [Mpumeceii, He Gouee
Mapka criiaBa
AnoMuHUA Kpemuuss | JKenesa | Mapranna Kanbsuus | Turana  Menu — Iunka
Al Si Fe Mn Ca Ti Cu Zn

AKI12u(cuin-1) OCHOBa 10-13% 0,5 0,4 0,08 0,13 0,02 | 0,06
AK12mu(cmn-0) OCHOBa 10-13% 0,35 0,08 0,08 0,08 | 0,02 0,06
AK12ou(cun- OCHOBa 10-13% 0,2 0,03 0,04 0.03 0,02 0,04
00)

Taoaumna 2. XuMU4eCKHH COCTAaB AJIOMHHUEBBIX cILIaBoB ETInorm

Mapka crunaBa MexyHapoIHBIH Al Fe Si Cu Mn Mg Zn Ni Ti
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CTaHIAPT
Etial-141 ISO AIlSi12Fe 87,30 0,68 11,94 0,01 0,1 0,01 [0,02 - 0,02
Taoauna 3. MexanndecKHe CBOHCTBA AJJIOMUHHEBBIX cILIaBoB 1o I'OCT
IIpenen nmpounoctu Orn.
Bun Ha PaCTIKCHHUE ynnuHeHne | TBepmocTs
Mapka crinasa Criocob nuTest | TepMUYECKOU o5, MIIa 1IpU pa3pbIBE HB
00paboTku ’ d, %
He menee
AKI12(AJ12) 3M, BM, KM - 147 4,0 50,0
K - 157 2,0 50,0
Ji| - 157 1,0 50,0
3M, BM, KM T2 137 4,0 50,0
K T2 147 3,0 50,0
Jil| T2 147 2,0 50,0

Taoauua 4. MexanudyecKue CBOMCTBA AJIOMUHHEBBIX CILIaBoB ETInorm

IIpenen npouHocTu Ha [Ipenen npounocTu

Mapka criaBa pacTshKeHHe Hpez([sen Tﬁ?}z eern Ha U3rHo TBeaz\[;) CTb
OB, MIla 02> G, MIla
Etial-141 122 08 99 71,5

Jlis kaxk0ro criaBa ObII0 MPUMEHEHO HECKOJIBKO PEKUMOB paboThl o0opynoBanuss OHIII
Mo 3 TUIaBKU JIA KaXI0ro pexkuma. l[lomydeHHble pe3ynabTaThl IS KaXAbIX JIBYX IUIABOK
MIPUBEICHBI B TA0IHIIE 5.

Taoauma 5. CeoiicTBa aTloMHHHEBBIX ciiaBoB ETINorm mociae OHIIT

IIpenen npounocTu IIpenen OTH. yanuHEHNe Cyxenne
Mapka craBa | Ha pacTsDKEHHE TEeKy4eCTH TIpH pa3pbIBe HOTICPEHHOTo Teepaocts

os, MITa Go.2, MITa d, % Cqu/f“"’ HV
E-141-1-1 288,68 237,08 3,14 3,72 78
E-141-1-2 269,05 244,23 0,63 0,86
E-141-2-1 274,77 238,91 1,14 0,86 77
E-141-2-2 265,71 240,65 0,7 0,86
E-141-3-1 267,08 251,28 0,41 1,58 94
E-141-3-2 278,49 256,08 0,49 1,15
E-141-4-1 262,36 236,37 0,71 4,51 73
E-141-4-2 258,14 231,18 0,78 5,07
E-141-5-1 273,67 247,2 0,6 2,15 79
E-141-5-2 266,73 227,94 1,53 4,89
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Kak BuIHO W3 pe3ynabTaToB, MPEACTaBIECHHBIX B TaOJULAX, B3ATHIX M3 OQHUIMAIBHOTO
OTuéTa, YpOBEHb MEXAHMUYECKHUX CBOWCTB CHUJIYMHHA HEBBICOKOM Npo4yHOCTH MeTtogoM CBM-
00paboOTKH JOBEAEH 10 YPOBHS KOHCTPYKITMOHHOM CTaJIH.

MBsI npeanaraem psiji TMIOTe3, OOBSACHSIOIUX JeHCTBUE HAIIEro T'eHepaTopa Ha PacIulaBbl
METaJIJIOB.

BoszaelicTBue 31€KTpOMAarHUTHOrO MOTEHIMANIa TeHepaTopa MOXKET IPUBOAUTh KBAHTOBBIM
o0pa3oM K TOJSIpU3AIMK CIMHOB aTOMOB pacijiaBa, 4YTO CKa3blBaeTCSI Ha XapakTepe
KPUCTANINYECKON peméTku TBEpIOro Meramia. M3MeHeHUs B KPUCTAUIMYECKOW peleTKe MOryT
OBbITh CBSI3aHBl C PACCESIHHMEM CIHH-TIOJSIPU30BAHHBIX 3JIEKTPOHOB B MeTauie 3a cuér s¢¢exra
AponoBa-boma [4], koTOpblii OOYCIOBJIEH MOTEHIHAIOM 3JIEKTPOMArHUTHOIO IIOJISI HAIEro
reseparopa. [Ipy 3ToM MeHsIeTCsl INIOTHOCTh BEPOSITHOCTH pacIipe/ielIeHus] 3JIEKTPOHOB B METAJLJIE U
KBAaHTOBBIM 00pa3oM MEHSETCS XapakTep OOMEHHBIX CHJI, YTO B KOHEYHOM HTOT€ NPHBOJHUT K
U3MEHEHHMIO 00pa3oBaHMs CTPYKTYp JalbHEro Hopsaka — 3apojsllied kpuctamumsauuu. Ha sto
MOKHO CKazaTh, 4yTO 3dexT AapoHoBa-boma Mai, HO, C Opyroil CTOPOHBI — HaM HE W3BECTHBI
paboTbl mo pacuéry storo 3¢p¢dexkra B MeTaulaX, a TaKXkKe, BO3MOXKHO, Mbl HUMEEM Jelo ¢
Moaudukamnueit s3roro 3dexra.

Ocoboro ob6ocHoBaHUs TpeOyeT OOBSICHEHHE JUCTAaHIMOHHOIO  BO3JEHCTBHA B
METaJUTYprud. BUpTyanbHbBIH NepeHoc «MHPOPMAIMOHHBIX CBOWCTB MeTaia-Moau(puKaTopay Ha
paciiaB TpeOyeT CrienuallbHOro paccMOTpeHus. [ mpocTedmux KBaHTOBBIX CUCTEM IPOSIBIISIIOT
ce0si KBAaHTOBAs HEJIOKAIBHOCTh W KBAaHTOBAas 3alyTaHHOCTh. BHIUMO, B JKCIIEpHMEHTax Ha
pacmiaBax MeTalIoB (CJIIOKHBIX CHCTEMax) IMposBIsSeT ceOsd MHOroyacTU4Has KBAaHTOBAs
3anyranHocTh (MK3). Ilpu stom neiictBue CBM-reneparopa cienyeT ONUCHIBaTH B paMKax
KBAaHTOBOM MeXaHUKU ¢ yuéroM HenokambHocTH M MK3. MHpopmanonHas nepepada CBOWCTB
MeTajula-MOAu(HUKAaTOpa KBAaHTOBBIM OOpa3oM mepenaércss Ha paciulaB MeTaia ¢ y4éToM
KBAaHTOBOM HEJIOKAJIBLHOCTH. DTOT BOIIPOC TpedyeT Ooee ri1yooKoro pacCMOTPEHHSL.

B pasBuBaemoii 10.C. BrnagumupoBbiM OWHaApHOW TreoMeTpopu3nMKe Cpeau NEepBUYHBIX
MOHSATUH B TPHUHIIMIIE HET MecTa IS MOJed — IMEePEeHOCYMKOB B3aumojeicTBuil [5, 6]. D10
COOTBETCTBYET KOHUEMIMH JaJbHOJAEHCTBUS, albTepHaTuBHON Teopuu nois. 10.C. Bnagumupon
pasBUWII U YIIIYyOMJT TEOPHUIO MPSAMOrO MEKYACTUYHOTO B3aMMOJIECHCTBHS Ha OCHOBE PENSIIMOHHON
KOHUEMNIMH TPOCTPAHCTBA-BPEMEHH C UCIIOJIb30BAaHUEM YHAPHBIX U OMHAPHBIX CUCTEM OTHOIICHUN
[6]. B xylaccuueckol 3JIEKTPOJMHAMHUKE JJIEKTPOMAarHUTHOE IIOJIE CHUJIBHO 3aTyXaeT B pacIulaBe
MeTaiaa, a BOT B OuHapHoW reomerpodusuke 1O.C. BrnagumupoBa ¢ yuyé€ToM mnpsiMoro
MEXYaCTUYHOTO B3aWMOJAEHUCTBHS, BO3MOJHO, JJIEKTPOMAarHUTHOE B3aMMOJIECHCTBHE MOKET
CYLIECTBEHHO BJMITH Ha 3JEKTPOHBI B paciylaBe MeTajlyla U 3HAYUTENIbHO BIIMATH Ha IMPOLECcC
KpUCTAJUTM3AIMH paciljiaBa MeTauia. ITOT BOIPOC TpeOyeT CIeHUualIbHOTO PACCMOTPEHHUS.

Manee ormeruMm, uro B pabore [7] chopMynupoBaHbl ypaBHEHUS 3IIEKTPOJWHAMUKU
OpUEHTHUPYEMOM TOYKHM, OCHOBAHHOM Ha NPHUHLHUIIE DPEAJbHOM OTHOCUTENBHOCTH. B pamkax
MpeNIOKEHHON B [7] Teopuw TpeacKa3aHbl KBAa3HUCTATHUYECKHE CBOOOJHBIC SJIEKTPOMArHUTHBIC
M0JIs, UMEIOIINE HEHHAYKIIMOHHBIA XapakTep W He BO30YKIAIOIIMEe HUKAKOM 3JEKTPOJBHKYILEH
CWIBI B  IUIOCKOCTHM,  NEPHEHIUKYISIPHOM  HampaBlIeHHIO  pacmpocTpaHeHus.  Takue
KBa3MCTaTUUECKUE TOJSI JOJDKHBI MMETh BBICOKYIO MPOHHMKAIOIIYIO CIIOCOOHOCTH B NPOBOASIIMX
cpelax, Tak Kak IO CBOEH CTPYKType OHM HE IPOU3BOJSAT HUKAKOW pabOThl HajJ CBOOOJHBIMU
3apsaMH U, CIEJ0BaTENbHO, HE PACCEMBAIOTCA B TakuxX cpenax. KBasucrarnueckue mosist MOTYT
OKa3aTh BIUSHHWE KBAHTOBBIM 00pa3oM Ha 3P ¢eKT KpucTaumsanuu pacruiaBa metamia. C aToi
CTOPOHBI MHTEPECHO ucciienoBaTth CBM-TeHepaTopsl B OTHOIIEHUH NIPOSBIEHUS TAKUX MOJIEH.

Hakonemn, B pabote [8] JI.b. bomnpipeBa mokasama, 4to, Hamemnsss (U3WUECKHA BaKyym
CBOMCTBaMH cBepxTeKydero *He-B, MOXHO ormucaTh psi Gu3HdIecKux siBieHui. Ecian cunutatsh, 9To
bu3nIecKuii BakyyM, KaKk HOBBIN (u3nueckuii a¢up, obamaer cBoiicTBaMu cBepxtexydero He-B,
TO €CTECTBEHHO CUMTaTh, 4T0 0T CBM-reHepaTopoB MOXKET T'€HEPUPOBATHCS BUXPEBOM IpoliecC B
«cBepxtekyyeM s¢upe». (IIpoucxomut pacnpocTpaHeHHE CHMHOBO-MarHUTHBIX BO3MYIIEHHH B
spupe). ITH «BUXPH» MOTYT BIMATH Ha 3JIEKTPOHBI pacilaBa MeTajula, B pe3yibTaTe 4Yero
MEHSI0TCS OOMEHHBIE CHIIBI M Mpoliecc 00pa3oBaHus 3apObIlIei KpUCTaNIN3aAlNH.

75



OTMeTHUM, 4TO BCE ATU MOIXO0/bI 00bsicHeHUs aeicTBus CBM-reHepaTopoB B METAILTypruu
TPeOYIOT KBaTH(PUIIMPOBAHHBIX TEOPETUYSCKUX W IKCIEPUMEHTATBHBIX HCCIICIOBAHUM, JUIS YETro
HEO0OXO0MMO JTI0CTaTOYHOE (PMHAHCUPOBAHUE.
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THE USE OF GENERATORS SVM-FIELDS IN METALLURGY

Panov V.F., Kurapov S.A., Boyarshinov A.E.

Perm state national research University,
JSC "Steel-59"

panov@psu.ru, svm-perm@mail.ru

The paper presents the newest results of the impact of SVM-generators (“torsion and spinor fields’) to melt metals.
Attempt of theoretical justification of the use of SVM-generators in metallurgy on the basis of quantum theory, binary
geometrophysics Yu. S. Vladimirov, theory E. A. Gubarev, the work of L. B. Boldyreva in which the physical vacuum
endowed with the properties of superfluid 3He-B.
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NCCIIENOBAHUE BIIMAHUA CIIMHOPHOT O T10JIA1 HA INIECHEBBIE I'PHbbI B
[INTATEJIbBHOU CPEJIE

A.B. Kimtoe, A.E. bospmunos, C.A. Kypanos, B.®. [1lanos

[lepMckuii rocy1apCTBEHHBIN HAIIMOHAJIBHBINA UCCIIEIOBATEIIbCKUI YHUBEPCUTET,
000 «Cranp-59»

svm-perm@mail.ru

UccrenoBatensckoir  rpymmoir  mpod. IlamoBa B.d. ma 06aze IlepMckoro TOCYyJapCTBEHHOTO HAyIHO-
HCCIIE0BATEIbCKOTO YHHUBEPCHUTETA, B MHKpOOHOsIOTHUecKoi mabopatopun «bakrepuim EcTecTBEHHO-HAy4HOTO
uHCTHATYTA, B 2014 — 2015 rogax OBUIO MPOBEACHO WCCICIOBAHWE BIISIHHUS CIIMHOPHOTO TMOJS  AIEKTPOMArHUTHOTO
W3TydaTens PE30HAHCHBIX YacTOT (IUIOCKas KaTymka Tecnma) B amama3oHe 10 2 K[ M CHMHOPHOrO IO
MOJIIPU30BAaHHOTO OOBEKTA Ha TIECHEBBIE TPHOBI B TUTATEIHLHON Cperie.

HccnenoBanne mpoBOIWIIOCH B JiBa dTama. Ha mepBoMm 3Tame B KayecTBE MUTATEIBHOM
cpeabl Oblla MCIIOJB30BaHa IPOMBILIUICHHAs MIIEHWYHas MyKa 2 copTa, 3apak€HHasl CIopamu
ruiecHeBBIX TpuOoB pona Aspergillus flavus. Ha Bropom sTame ncnosp3oBaiachk nuraTeabHas cpena
Yarmeka, B KOTOPYIO IOMELIATIUCH CIOPBI TPHOOB.

BosneiicTBue Ha ruiecHeBbIe TpHOBI HA ONBITHBIX 00pa3ax OCYMIECTBISUIOCH ABYMS THITAMHU
YCTPOMCTB:

a) DJEKTPOMArHUTHOE pe30oHaHCHOe ycTpoircTtBo (OMPY) B  kauecTBe UCTOYHHKA
CIIMHOPHOTO MOJIs, BKJIOYaBILee B ceOsl ManorabapuTHBIN aHTEHHbIN M3ydaTeib B BUJE MJIOCKOM
katymku Teciia u reHepatop curHaioB 3ekTpoMarHuTHbIA Tuna ['CC-40; 3HaueHns pe30HaHCHBIX
qacTOT 1823 I'a u 247 I'o OBLIH B3ATEI u3 CIIPABOYHHKA:
http://squarewaveresearch.com.pa/frequencylists.html.

0) cnuHOopHO-TIoNIsApU30BaHHBIA 00BeKT (CIIO), BBIMOTHEHHBIN B BHIEe aBTOHOMHOTO OJIOKa
¢ pasmepamu 10 100 mm. CIIO mpencraBisur co00if KOMIO3HIMIO W3 MPHPOIHBIX MaTEPHANIOB,
3aJMTBIX B DSIMOKCHIHYIO CMOJY, IOJBEPrHYTYIO BO BpeMsS H3TOTOBIIEHHS MOJSAPU3ALUOHHON
o0OpaboTke B cnuHOpHOM Tmojie. Takum obpazom, CIIO MOXHO paccMaTpuBaTh Kak BTOPUYHBIN
HOCHUTEJIb CIIMHOPHOTO MOJIsI, paboTaromuii 3a cu€T CBOeH BHYTPEHHEH SHEPrUH.

B pe3ynbpTare SKCIEpUMEHTOB Ha MIICHUYHONH MyKe OBUIO yCTAaHOBJIEHO, YTO HAa OTBITHBIX
oOpasuax, mpu S5-JHEBHOM SKcmo3uuuu, pocT rpuboB pona Aspergillus flavus Obut 3amenseH:
KOJIMYECTBO IUIECHEBBIX TrpuOOB B ombiTe ¢ OMPY okazanoce Ha 32% wMeHble, yeM B
KOHTPOJIbHBIX 00pasiax, a B oneitax ¢ CI1O coorBercTBeHHO Ha 30%.

B skcneprMeHTax Ha MUTATEIbHOW cpese MpHU S-ITHEBHOM AKCHO3UINH YPPEKT CHUKECHUS
Ha 50 — 80% ckopocTu pocTa miuecHeBbIX IpuboB poaa Aspergillus flavus Habmogancs kak mnon
nevicteueM cimHOpHOTO o1t OMPY, Tak u mox aeiictBuem nosst CI1O, KoTopbIi OBLUT U3TOTOBJICH
B CIMHOpHOM mojie DMPYVY ¢ Bbllle yKa3aHHBIMU YaCTOTaMH, YTO MO3BOJISIET TOBOPUTH O CXOJHOU
MPUPOJIE U PE30HAHCHOM MEXaHU3MeE BO3JICHCTBHSI.
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Ha cHuMkax: 3aMe/ieHre pocTa KOJIOHUH IIECHEBBIX rpuOoB pona Aspergillus flavus mog
neiicreuem CIIO (crpasa) u CI1O +DOMPYVY (cneBa) npu 5-1HeBHOHM 3Kcno3uly. BepxHue yamku —
KOHTPOJIBHBIC, HHUXXHHEC — OIBITHLIC.

[TomyyeHHble pe3ysbTaThl NPEACTABISIIOT HWHTEPEC Ui JajbHEUIIMX  pa3paboTOK
0€30MacCHBIX TEXHUYECKUX CPEJCTB B IEJIAX 0€30IMaCHOCTH MUIICBOM PO TYKIUH.

STUDY OF THE INFLUENCE OF THE SPINOR FIELD ON FUNGI IN A NUTRIENT
MEDIUM.
Klyuev A.V., Boyarshinov A.E., Kurapov S.A., Panov V.F.

Perm state national research University,
JSK "Steel-59"

svm-perm@mail.ru

The research group of Professor V.F. Panov at the Perm state research University, in the Microbiology laboratory
"Bactericide" Natural-scientific Institute in 2014-2015 a study was conducted of the influence of the spinor field of an
electromagnetic radiator resonant frequencies (flat coil Tesla) in the range up to 2 kHz and the spinor field of a
polarized object on fungi in the nutrient medium.
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B3AUMOJIEMICTBUE BUXPEBOI'O TEUEHUS 1 OCEBOI'O TIOTOKA B
I'MIPOMAIINHAX

A.A. Aukynunos, B./l. [lIkunes
vladimir-shkilev@mail.ru

Kanyxckuii pruman MI'TY um. H.O. baymana

B cratee paccmaTpuBaroTcs paboumii Hpolecc B HAcOCax BHUXPEBOrO THMA. [IpHBOAATCA SKCHEPHMEHTAIBHBIC
XapaKTEPUCTUKH, IOATBEPKIAIONINE IPEUMYIIECTBA BHXPEBOTO TEUCHMS, B YACTHOCTH YBEJIMYCHHS HANoOpa |
YCTOWYHMBOCTH PaOOTHI HA BCEX PEXKMUMaX.

[IpnurHOM BO3HMKHOBEHUS BUXPEBBIX TE€UEHUH B TMAPABIMYECKUX MAalIMHAX PA3IHYHbIC
UCCIIeI0OBATENHN OOBACHSIOT AeicTBIEM ciil Kopuosrca, HeyCTOHUMBOCTRIO TEUEHUS B KaHAJIaxX MpU
HaJIMYMU MECTHBIX CONPOTUBIECHUN U HEMOABUKHBIX PEUIETOK, aCCUMETPUEH T'PaHUYHBIX YCIOBHIA,
BO3HMKHOBEHHME BpAICHUSA KUJAKOCTH TMPU HCTEYCHUM Yepe3 OTBEpPCTUS W Jp. Buxpesbie
CTPYKTYphl THUTAaHTCKHX pPa3MepOB HAOMIOJAIOTCS NpU 0Opa3oBaHUM CMepyYeil W TOpHAIO B
atMocdepe. CrnupanbHble, BUXPEBBIE CTPYKTYpbl MOXHO HaOmogaTh M B KocMoce. Buxpepoe
TEYCHHE SBIISIETCS OCHOBOM paboThl (hanTacTuueckoro pasurarens Bukropa IlayGeprepa.
Bpamaromuecs: paboune opraHbl, IPUCYTCTBHE BPAIIAIONINXCS MAarHUTHBIX TTOJICH, TIPEATOIaraet
ydacTHE B Ipoliecce TOPCHOHHBIX mojeil [1]. Bes Bceenennas, mo0oii MarepualbHBI OOBEKT,
BKJIIOYAs] THAPOMAIINHY, SBIISICTCS HACTOJIBKO CIIOKHBIM OOBEKTOM, C TOYKH 3PEHHS MaKpo M
MHUKPOTPOIIECCOB, YTO COBpeMEeHHasi (pu3MKa HE rOTOBa OMUCATh €r0 BO BCEM MHOTOO0Opa3uu HMX
nposiBjieHui. HekoTopele wuccienoBaTeny MOMHMO TEPMHHA «TOPCHOHHBIE TOJIS» MPUMEHSIOT
Jpyroe Ha3zBaHue — «MHGOPMAIMOHHBIE TOJNs». Ha Haml B3IMs ¢ 3TUM MOKHO COTJIACUTBHCSA, TaK
Kak ¢ (UI0COPCKUX MO3HUIUN ITO KaK Pa3 HAMYHE TEX «IIPOTHUBOIOJIOKHOCTEH», KOTOPHIE MOTYT
JOTONHATH ApyT apyra. [lomumo nHDOpMALIMOHHOTO MOAX0/1a TOMOXKET U CEMAaHTUYECKHM MOAXO0,
KOTOPBIA COCPEJOTOYEH Ha MCCIENOBaHUM CTPYKTYphl [2]. UTO Kacaercss TeueHUs KUIAKOCTH B
TUAPABIMYECKUX MAIIMHAX, OHO B3aMMOJIEUCTBYET C JIONMACTSAMHU BPAILAOIIETOCs pOTOpa, KaHAJIaMH
HaIpaBJSIONINX alapaToB, HETIOBKHBIMU PeIIeTKaMu, MaTpyOKaMu U TpPyOOIIPOBOIaMU BXO/a U
BbixoAa. [losTomy MHOroe B paboTe THAPOMAIIUH HEBO3MOXHO OOBSICHUTH TOJIBKO C TO3HUIIHIMA
KJIACCHYECKOW TUAPOJUHAMUKH.

B nocnennue roasl 1aHO HOBOE NMOHMMAHHME MPOUCXOXKACHUS W pa3BuTusi Bcenennoit [3].
MarematuueckuM 0OOCHOBAaHHEM BO3HUKHOBEHUS TOPCHOHHBIX TOJICH SIBISETCS HCIOJIh30BAHHE
kona Iludaropa m nenecTKkoBoOi CHUCTEMBI KOOPAMHAT. DTO MO3BOJSET CO3JaTh I€OMETPHYECKYIO
MaTpHUIly IUIOTHOCTU U3 OECKOHEYHO OOJIBIIOro Habopa HEMOBTOPSIIOIIUXCS CIUPATBHBIX CTPYKTYP,
KOTOpBIE TMOJIy4aloTCA IyTeM paclleryieHusl J000ro Yucia Ha 3epKajbHble NpPaBO U JIEBO
BpamiaTesnbHbie TeoMerpuueckue purypsl [4]. Takoil moaxos MO3BOJISET MOJOUTH K MOHUMAHUIO
CJI0)KHOT'O BUXPEBOT'O TEUECHHUS B THAPOMAIIMHAX U B OyTyIIeM AacT BOZMOXKHOCTh UX pa3pabOTKH C
YYETOM YKa3aHHBIX MTO3UIIUH.

PaccMOTpuM HEKOTOpbIE MEXaHU3MBbl, B KOTOPBIX MCHOJB3YETCS BHUXPEBOE TEUEHUE
XKuakocTh M raza. Ha puc. 1 mokazaHa cxema Te4eHHs JKHMJIKOCTH B BHUXPEBOM Hacoce H
kommpeccope. llepemnada sHeprum 31ech NPOUCXOAUT TO BCe yMHE OOKOBOrO KaHala B
pe3ynbTaTe B3aUMOACHUCTBHS JIBYX IOTOKOB: a) BCIEACTBHE JEHCTBUS LIEHTPOOEKHBIX CUI; 0)
BCJIEICTBUE Tepemnaaa [aBleHU Ha JomaTkax pabodero koieca. B pe3ynbrare KUAKOCTH
proOpeTaeT BUXPEBOE TEUEHUE, HAIIPABJIEHHOE 110 OKPYKHOCTHU BJIOJIb OcH O0oKoBoro kaHana. Kax
OTMEYEHO B pabore [5] BO3HHKIIEE TEYCHHE MEXAY pabodyuM KOJIeCOM M OOKOBBIM KaHAJIOM
MepelaeT dHEPTui0 KUAKOCTH, YTO OOYCIIOBIEHO OOMEHOM HMITYJIBCOB 3a CUET B3aUMOJACHUCTBUS
Buxped. Takue Hacocsl uMerOT npoctatouHo Beicokuil KIIJ[, mocruratommit 50%, BBICOKHIA
K03 (ULIMEHT Hamopa, CTaOWJIBbHYIO HHEPreTHUECKYH XapaKTepUCTHKY BO BCEM JlMara3oHe
mojiayu. DTH KauecTBa CIOCOOCTBOBAIH IIUPOKOMY BHEJIPEHHIO HACOCOB M KOMIIPECCOPOB TaKOTO
THIIA B TIPOMBIIIEHHOCTH.
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Puc. 1. Cxema TeueHHsI )KUAKOCTH B BUXPEBOM Hacoce. 1 — padouee KoJieco, 2 — 60KOBOM KaHaJI
IlepBblii pucyHok Ha Puc. 1 — o0muii Bua; a) - pa3pes o01ero Bujaa; 0) — ero paspeprka.

Puc. 2. Cxema TeueHus AKHAKOCTH B KaHaJIaX 0CEBHXPEBOro Hacoca. 1 — JomacTHoOe oceBoe Ko0J1eCo, 2 — JonacTu
HeNOJABHKHOW BHHTOBOM PEUICTKH. HenoaBu:kHble JIONACTH YCJIOBHO MNOKa3aHbl HITPUXOBbIMH JIMHUAMMS
MOJABHIKHBIC JIONMMACTHU NMOKA3aHbI CIIJIOIHBIMHU JIMHAMMU.

Ha puc. 2 MMpeacCTaBJICHA CXEMaA TCUCHUA )KUIKOCTHU B KaHaJIaX OCECBUXPCBOTO HACOCA.
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OceBuxpesoit Hacoc (OBH) coctouT n3 oceBoro kosieca 1 HAAPOTOPHOM BUHTOBOU PEIICTKH
C KaHajlamMu MpoTuBomnojiokHoro xona. OBH wuMmeer BbiCOKHME 3HAY€HHs] Hamopa W JIydIlHe
KaBUTALlMOHHBIE KAa4yeCTBa, YEM Yy IIIHEKA, IIUPOKO MPHUMEHSEMOI0 B KAaueCTBE IMPEIBKIIOYEHHOU
CTyNeHU TIIeHTpOoOeX HBIX HacocoB. Ilpum paboTre Hacoca TMONHOCTBIO  OTCYTCTBOBAIU
HU3KOYACTOTHBIE MyJbCAallMM Ha BCEX PEKMMax MO Mojadye M KaBUTAIMOHHOMY 3amacy, pabora
yCTONYMBa, BKJIIOYasi CPbIBHOM KaBUTALMOHHBIN pexxuM. MccnenoBansl aecatku BapuantoB OBH ¢
pa3IMYHON TeoMeTpuel, MOATBEPAMBIINE pa3pabOTaHHYI0 (U3UYECKYI0 MOJETb U METOJIUKY
pacuera. Teuenne B xaHamax OBH yciioBHO cocTOMT M3 JBYX MOTOKOB: OCHOBHOTO OCEBOTO H
BTOPUYHOTO BUXPEBOTO MMOTOKOB. B3anMoeiicTBYS 3TH MOTOKH, YBEIMYUBAIOT HATIOP (JIaBJICHHE 110
XO0Jly OCHOBHOTO MOTOKa) 0e3 cymectBeHHOro cHikeHus KI1/1.

Ha puc. 3 mnpexncraBiieHbl 5SHEPreTHYECKHME XapaKTEPUCTHKH HAcoca C Pa3IU4HOU
HEMOJIBUKHON BUHTOBOM PEIIETKOMN, OTJIMYAIOLIEHCS] BRICOTOM JIOMACTEH.
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Puc. 3. 3aBucumoctn Hamopa OBH or mogaym ¢ Ppasiit4YHbIMM HENMOABMKHBIMHU pPEHIETKAMHU JIO]'[aCTeﬁ,
OTJIMYAIOIIMXCH BHICOTOM.

Koadduunent nonesnoro aeiictuss OBH Ha onTtumanbHOM pexume HO Mojaye UMeEET
TaKue e 3HAUEHHs, KaK M y OOBIYHBIX ITHEKOB U JJOCTHraeT MakcuMaibHoro 3Hadenns 95—60%0.

Hanuune B OCeBHMXpEeBOM Hacoce HEMOJBMKHONH BHHTOBOW pELIETKH BBI3bIBAIOIIEH
MHTEHCUBHOE BHUXPEBOE TEUEHHE pEIIAIoUMM O00pa3oM BIUSET M Ha pa3BUTHE KaBUTAIIUU.
bnaronaps BHUXpeBOMY TEUYEHHIO B KaHallaX HEMOIBI)KHOM pPELIETKH MPOUCXOIUT IpobIeHHe
KaBHUTAIIMOHHBIX KaBEPH, (OPMHUPOBAHUE BUXPEBBIX CTPYKTYP, PACIIPOCTPAHSIONINXCS B BUHTOBBIC
KaHaJbl U «3aTSATUBaHUE» CpbiBa paboThl. [103TOMY MOBBIIIAETCS YCTOWYMBOCTH pabOTHI Hacoca U
CHIDKAETCS. BEpPOSTHOCTh KABUTAI[MOHHBIX AaBTOKOJEOAHWH HMEIOIIMX MECTO TIpu padore
IITHEKOIIEHTPOOESIKHBIX HACOCOB [6-7].

JpyruM MexaHHU3MOM, HCIOJB3YIOIIMM BHUXPEBOE TEUEHHE KUAKOCTU WM Traza sBISeTCS
THJIpOMaIliHa, TpeJICTaBisonas coboil poTop B BHAE UWIMHAPUYECKOTO HIM KOHMYECKOTO
OapabaHa ¢ BHIMOJIHEHHBIMU Ha HEM TITyXUMU CPEpUUECKUMU OTBEPCTUSAMU [§].
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Ha puc. 4 npencraieHa cxema Hacoca ¢ HWIMHAPUYECKUM POTOPOM U HEMOJBHKHOMN
BUHTOBOW PEIICTKON Ha MeprQEepUn.

[Ipu BpameHun poropa MOJ JEWCTBHEM IIEHTPOOESKHBIX CHUJI W BO3JCHUCTBHS BHUHTOBOM
pElIeTKH Ha MOTOK B TUIYXMX OTBEPCTUAX POTOpa BO3HHMKAIOT BUXPH, MOKAa3aHHbIE Ha puc. 4
cTpenkamMu. Buxpu pacnpocTpaHSIOTCS B KaHANIbl PELICTKH M MEpEeMEelIaloT HaxOJSLIyIocs Tam
KHUJKOCTh OT BXOJla K BhIXOAYy. OCHOBHOM IMOTOK MEPEMENIACTCS MO HEMOJBHKHBIM KaHajlaM, B
OTJIMYME OT OCEBUXPEBOI0 HACOCA, Y KOTOPOI'O MOTOK JBMKETCS U M0 KaHalaM IIHEKa. Y IPOIIEHHO
cXeMy paboThl TakOro Hacoca MOXKHO MPEACTAaBUTh Kak paboTy 0OBEMHOro Hacoca, TAe poJjb
IUTACTUH BBITIOJHSIOT BUXPU, BO3HUKAIOIINE B TNIYXUX OTBEPCTHSX, & POJIb COOPHOTO OTBOSILErO
KaHaJl BBINOJIHSIOT HEMOJABIKHBIE pEIIeTKH Jionactedl. Bmecte ¢ Tem, pabouuii mpoiecc Takoro
Hacoca OJIM30K K BUXPEBBIM HacocaM, I7ie poJib 0OKOBOI'0 KaHajla BHIMOJIHSAET BUHTOBAs PEIICTKA.

2 & /
Ay o=t A
I i

{ [T i
! /

A-A

pasbepmka

Puc. 4. Cxema anpeBoﬁ ruapoMalivibl ¢ TUWIHHAPUYCCKUM POTOPOM.

[Tpu BpameHu# poTopa B IIIYyXUX OTBEPCTUSAX MOJ BO3ACHCTBHEM JIOMACTEH HEMOIBHUKHOU
PEIICTKN BO3HHUKAIOT BUXPH, PACIIPOCTPAHAIONIMECA B €€ KaHaJIbI. HOCKOHBKy BUXPU ABJIAIOTCA
YCTONYMBBIMU CTPYKTYypaMHU OHU MEPEMEIAIOT HaXOASIIYIOCS JKUIKOCTh OT BX0J1a K BHIXOAY.

BrusiHre reoMeTpHUecKHX MapaMeTpoB Ha IHEPTETUUYCCKUE XaPAKTEPUCTHKU ONPEACIIIOCh
AKCIIEPUMEHTAIBHBIM ITyTEM.

HccnenoBaiuch NMpOTOYHBIE YaCTU C Pa3IMYHBIMU HapYXHBIMU JuaMeTpaMu OapaOaHOB U
Pa3IMYHBIM YMCIOM TIyXUX OTBepcTuil. Ha Hapy>KHBIX MOBEPXHOCTSIX 0apabGaHOB BHITOIHSIIHCH
OTBEPCTHS Pa3IMYHOIO AMAMETpa, (GOpMbl, ITyOHHBI. BUHTOBBIE pEeLIETKH UMENN Pa3JInYHbIN I1ar
OJIHOTO BUTKa. pabodueil KUIKOCTU — Boje ¢ Temmeparypoit B amanaszone t=20...80°C. Yactora
Bpamenuss Oapabana N =800...200006/ mun.  Jlnama3oH pacxolOB TIPH  OINPEACICHHUH

xapakTepucTuk coctasnsan Q = 0...300:° /.,

Ha puc. 5 npuBeneHbl OTHOCHUTENIBHBIE HAIOPHBIE XapaKTEPUCTUKH BUXPEBOW MAIIWHBI
H = f(Q) ormuuaromeiics TOIbKO OTHOLICHWEM TIIYOHHBI TIIYXOTO OTBEPCTHS K €ro JUaMeTpy

h
0 q. - Ha sToMm ke pucyHKe MpUBOAMTCSA HANOpHas XapaKTepUCTHKa MalllWHbI ¢ OapabaHOM, He
0

MMEIOIINM OTBEPCTUI HA HAPYKHOM MOBEPXHOCTU. M3 MpHUBEAEHHBIX XapaKTEPUCTUK CIIEIYET, YTO
BBINOJIHEHUE Ha OapabaHe IITyXuX OTBEPCTUI MPUBOIUT K 3HAYMTEIHHOMY YBEIHMUEHHUIO HATIOPA.
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Puc. 5. XapakrepucTUKHU BUXPeBOM IMIPOMAIIUHBI ¢ HMJINHIAPUYECKHM POTOPOM.

Ha puc. 5 n3o0paxkeHbl 3aBUCMMOCTb Hamopa OT IOJa4M IpPU Pa3IUYHOM BBIIOJIHEHUHU
oTBepcTHil Ha porope. Ha BepxHell kpuBOH (pHcC. 5) MCHOJIB30BaHbI MaKCUMAaJbHbIE TUAMETPbI
OTBEPCTUH, paBHbIE IIUPUHE KaHAJIA.

PaccmatpuBast pa®oTy rujpoMaliiH C BUXPEBBIM TEYEHHEM >KUJKOCTH, JOCTATOYHO
OIIPEJICJIECHHO MOKHO CZeNaTh BBIBOJ, YTO HAJIWYME ITOrO TEUCHMs JAaeT KayeCTBEHHO HOBBIN
pe3ynbrar. HykeH HOBBIN MOAXO0/A K TEOpUHU paboUero mnpoiecca BUXPEBbIX THJIPOMAINH C YYETOM
TOPCUOHHBIX MOJIEH.
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THE INTERACTION OF A VORTEX FLOW AND AXIAL FLOW HYDRAULIC MACHINES
Ankudinov A.A., Shkilev VV.D.

Bauman Moscow State Technical University, Kaluga

The article discusses the workflow in the vortex pumps. Experimental characteristics confirm the advantages of a vortex
flow, in particular the increase of pressure and stability for all modes.
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O BJIMAHMHN BUXPEBbIX TOPCHMOHHbBIX BO3JEMCTBUH (ITOJISI MBICJIN) HA
CBOUCTBA CIINIABOB CUJIYMMHOB

[lIxunes B./1., bekkens JI.C., Xatiuenko B.E., ®ununmosa U.A., I'onoauesa FO.I'.

vladimir-shkilev@mail.ru

BriepBbie 3KCHEpUMEHTANBHO J0KAa3aHO, YTO BIMSHHE IIOJII MBICIHM CIIOCOOHO YMEHBLIATh pa3Mepbl 3€PHUCTOCTH B
CIUTaBaX CHJIyMHHOB. Iloka3aHo, 4YTO pe3ynbTaThl BO3ICHCTBUS  IPAKTHYECKH HE 3aBHCAT OT  TOJIIUHBI
obOpabaTeiBaeMOT0 0Opasma.

«Bo Bcenennoit HeT HMUEro KpoMe BUXpel agupar
Pene [lekapr

BBenenue

[Tonumanue Ttoro, yro Co3HaHMe, TOYHEE MbICIE00pa3 MOJArOTOBICHHOIO CO3HAHUS
YeJI0BEeKa CIIOCOOHO TMOBJHSATH HA PE3YNIbTaThl B 001aCTH KBAHTOBOM (DM3HMKH, TABHO OCMBICICHO Ha
¢unoco(pckoM ypoBHE OCHOBATEISIMH KBAHTOBON MEXaHHKH.

[TpeBpatuth «BausHUE)» CO3HAHUS B KOHKPETHbIE TEXHOJIOIMU 3ajjaua HE MEHEee 3HaunuMasi,
U HE MEHEE TPYAOEMKasl.

HcTopudecku CIOXKWIOCH TaK, YTO NEPBbIE TEXHOJOTUU I10 BIUSHUIO TOPCHUOHHBIX IOJIEH
(mosis  MbICIM) OBUIM 3aJIOXKEHbl NPEUMYIIECTBEHHO B OOJIACTM M3MEHEHHUS MporpaMMm B
pactutensHoM mupe [1].

B oGnactu MatepuanoBeeHus, U3y4arolie CTpyKTypy 1 MEXaHUYeCKHe CBOMCTBa MeTala,
MO>KHO OTMETUTh paboThl IlepMcKOro rocyaapcTBEHHOr0 HAIMOHAIBHOIO HUCCIIEIOBATEIHCKOTO
YHHUBEPCUTETA, KOTOPBIE MCIIONIBb3YIOT aKTUBHBIE TOPCUOHHBIE I'eHepaTopsl Ha ocHOBe CBM-nosns
[2].

B oGnactu marepuanoBefieHuss paOOTbI, MOCBSIIEHHbIE BIUSHHUIO <«IIOJS MBICIN» WM
MACCUBHBIX TOPCUOHHBIX U3JIy4yaTesiel, Ha CBOMCTBA METaIa HaM HE U3BECTHBHI.

BeiOpanHblii snurpad, BbICKa3aHHBIA JIPEBHUM MBICIUTEIEM, OCTABUBIIUM 3HAYUTEIbHBIN
clieJl B UICTOPUM Pa3BUTHUSl €BPOIEHCKON MaTeMaTUKH, MOJITBEP/KIACT BEKOBYIO TPaJIULMOHHOCTh
HampaBJICHUs TEOPETUYECKON (U3UKU B TEOPUM TOPCHOHHBIX MOJNed (moneid KpydeHus) u
OJIHOBPEMEHHO SBJIIETCS MPSMBIM CBHJIETEIILCTBOM TE€X INPOTUBOPEUUH, KOTOpPbIE BHITEKAIOT W3
HEMOJIHOTHI HAIlIMX COBPEMEHHBIX 3HaHuM o [Ipupoze.

CeroHss NPHUHATO Yalle TOBOPUTH O TAaKUX MOHATHSIX, KaK TOPCUOHHBIE IOJIA, PEXe
TOBOPUTCSI O TOM, YTO TOPCHOHHBIE MOJISi UMEIOT BUXPEBYIO CTPYKTYpPY. B pamkax oOImienpuHAThIX
B3aMMOJICHCTBUI (3JIEKTPOMAarHUTHBIX, TPABUTALMOHHBIX, CIA0bIX U CHUJIBHBIX) CO3JaThb TEOPHIO
Enunoro Ilonst u pare ucyepnbIBalOlIMe OOBSCHEHHS B COBPEMEHHBIX SKCHEPUMEHTAIbHBIX
paboTax, TO-TIpeKHEMY He ynaaercs ao0uthes mnonHo ['apmonum [3]. IloMCk HOBBIX THIIOB
BCEIIPOHUKAIOIINX  JaJbHOJNEHCTBUI Ha BCEX YPOBHAX, HECMOTPS Ha CONPOTUBIICHHE
TPaJULIMOHHBIX MpPEJICTaBUTENIeN KiIacCuYeckol (U3MKH, aKTUBHO Mpojaosrkaercs. Pusnyeckoe
MOHMMAaHHE MPUPOJIBI TOPCUOHHBIX MOJeH ObUIO 3as10keHOo B pabdorax Dnu Kaprana [4], koTopsiit
CBSI3aJl UX C IUIOTHOCTHIO YIJIOBOTO MOMEHTa BpalleHus, u B pabotax akagemuka PAEH Hlunosa
I'.H. [5].

M3MeHeHrne CHUHOBOM CTPYKTYphl MaTe€pUM MOXKET OBITh peajnu30BaHO KaK 3a CueT
AaKTUBHBIX TOPCHUOHHBIX T'€HEPATOPOB (PHEPreTUYECKOro B3aUMOJEHCTBUE), TaK U 3a CYET
MACCUBHBIX TOPCHOHHBIX T'€HepaTopoB (MHGOPMAIIMOHHOIO BO3AeWcTBUA). B Hacrosiiee Bpems
OCHOBHBIE PE3YyJbTaThl IO BIUSHUIO TOPCHOHHBIX IMOJEH HA CTPYKTYPY METAITIMYECKUX CIUIABOB
MOJTyYEHBI C IIOMOIIBIO AaKTHBHBIX TOPCHOHHBIX TEHEPATOPOB [2, 6, 7], B KOTOPHIX HCIOIB30BAIUCH,
B YaCTHOCTH, Bpallaroliyecs OCTOSHHbIE MarHUThI U reHepatopsl CBM-nioneit. Takue pe3ynbraTel
MOJIyYaIUCh MPHU TIIATEIHLHOM METPOJIOIHYECKOM KOHTpOJIE, HCKJIIOYAIOIIeM BO3HHKHOBEHHE
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ANIEKTPOMArHUTHBIX M3Iy4eHHH (B mpeaenax 4yBCTBHUTEIBHOCTH METPOJIOTMYECKHUX MPUOOpPOB (B
nuarnasone 10 40 I'T').

Pe3ynbraThl, Moy4eHHBIE C TIOMOIIBIO «IIOJIS MBICIIN, COTIIACOBAHHI C [8].

Hcnonp3oBaHne NMacCHBHBIX TOPCHOHHBIX T'€HEPATOPOB OCHOBAHO HAa HMH(OPMAIIIOHHOM
BO3/ICHICTBUY U HE TPeOyeT )KECTKOr0 METPOJIOTHYECKOTO KOHTPOJIS [UIsl UCKITIOYECHUS BCEX IPYTHX
(bu3NYEeCKUX MOJIeH, TOMIUMO TOPCHOHHBIX. Bece BuabI m0O0YHBIX 3(h(PEeKTOB, B TOM YKCIIE BIUSHUE
MarHUTHBIX, O3JEKTPHYECKUX, 3BYKOBBIX, YJIBTPA3BYKOBBIX IIOJICH, IIOJIHOCTHIO HCKIIIOYEHBI
n3HavyagbHO. OCHOBHBIM pE3yJIbTATOM IO BJIMSHUIO AKTUBHBIX TOPCHOHHBIX TE€HEPAaTOPOB Ha
CIIJIABBI MOKHO TPHU3HATH CYIIECTBEHHOE N3MENbUEHHIE Pa3MEPOB 3€PEH.

JKCIepUMEHTAIbHbIE Pe3yJIbTaThl

B yactu TEXHONOTMM «IOJII MBICIM»  HCIOJIB30BAICA  YEJOBEK, 0OJamarommi
AKCTPACCHCOPHBIMU CIOCOOHOCTSIMHU, TPOBEPEHHBIMH Ha JPYrUX MPUMEHEHHsIX. MOXHO Jin
YeJoBeKa OTHECTM K HCIOJIb30BAaHHIO CTPOrO IAacCHBHOTO TeHeparopa? ITO MOAJICKUT
nanpHenemMy GpuiaocopckoMy OCMBICICHHIO. DKCTPACEHC IIPU 3TOM CTapajicsi BO BpeMs O0IydeHHUs
pacriaBa MBICJICHHO JIEpKaTh B AMTH (JOPMY CIHPAIIH.

Jluck u3 criiaBa alfOMUHMS TOCIIe 00pabOTKK CpaBHUBAJICS C AMCKOM TOTO K€ pa3Mepa U u3
TOTO K€ MaTepuayia IpH MPOUYMX PABHBIX YCIOBUAX (TEMIEpaType paciuiaBa B [€4M, TEMIEpaType
BO3/lyXa INPH OXJAXKIECHHH U T.1.) 0€3 HMCHOIB30BaHMS TOPCHOHHOTO H3iy4arens (dKCTpaceHc
YIAJISIICS U3 KOMHATHI  éMy HE COOOIAIOCh BpEMsI pa3jinBa CIUIaBa aTFOMUHHUS).

Bo u30exxaHue Bcex JOMBICIOB HCCIENOBaHHS MPOBOJMINCH, TOMHMO Jaboparopuu Kd
MI'TY um. H.D. baymana, B maboparopun MeramioBeneHust u repmoodpadorku L[3JI Kamyxckoro
TypOMHHOTO 3aBOJA, COTPYIHHKH KOTOPOH HE OBLIM IOCBSALICHBI B YCIIOBHUSX JKCIICPUMEHTA.
MuKpoaHaiu3 TOATBEPANI CYIIECTBEHHOE PA3JINYHME CTPYKTYPHI ITOCIIE TOPCHOHHOTO BO3/ICHCTBUSI.

Jns  nokazaTenbCTBa HMJICHTUYHOCTH OOpa3liOB OHHU  IMOJBEPrajHCh CIEKTPATbHBIM
HCCICAOBAaHUAM, TOATBEPAMBIINM HEU3MCHHOCTDb UX XUMHNYCCKOI'O COCTaBa.

Ha puc. 1 npuBeneHo nBa aucka 6e3 oOpaboTku U ¢ 00paboTKOM 3KcTpaceHcoM. Jlaxke
BU3YaJIbHO BHJIHO, YTO Ha JUCKE ¢ 0OpabOTKOH 3epHa, pa3Mephl KpUCTAJUIOB MeHblne. Ha
¢doTtorpadgusx, CHATBHIX C OONBIIMM pa3pelIeHUEeM, BBIACICHBI HauOOJee THUITUYHBIC YYaCTKH,
MOITBEPIKIAOIIME U3METbUCHUE 3€PEH MOCIIe TOPCHOHHON 00pa0OTKH.
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6)

Puc. 1. MakpoaHa/iu3 NOBepPXHOCTH JUCKOB: a) 0e3 00padoTku, 0) mocje 06padoTKH.

[Tonyuyennble nucku mociie MakpoaHanusa cpaBHuBauch ¢ ([9] ¢.317, puc. 23), a mocne
COBIAJieHUs € aTyiacoM [9] pa3pe3anuch Ha OTAEIBHBIE YYAaCTKH € MOCIEAYIOLIEH IOJUPOBKOW U
TPaBJIEHUEM IIOBEPXHOCTEH M C H3y4EHHEM MMKPOCTPYKTYpBI MOBEpXHOCTH. YacTh 00pasios
MOJIMPOBAJIaCh U MPOTPABIMBAJIACH CO CTOPOHBI U3JIy4aTelis, YacThb C IPOTUBOMOI0XKHON CTOPOHBI,
a JIpyras 4acThb I03BOJIsIa MCCIIEOBATh BJIMSHUE TOPCUOHHOIO BO3IACHCTBUS MO BCEH TOJILMHE
JIUCKa.

Puc. 2. Cxema Pa3pe3Ku KaxKA0ro u3 TMCKOB Ha 4 oTAeabHBIX yYuyacTka.

Vuactku 1-2 uccnenoBanuce B KO MI'TY um. H.D. baymana, ygactku 3-4 Ha Kamyxckom

TypOMHHOM 3aBOJIE.
B nepByro odepens Hac MHTEPECOBAIH T€ MMOBEPXHOCTH HA y4acTKaX, KOTOPhIE OTBEYAIH 3a

rIIyOUHY TOPCHOHHOM 00pabOTKH.
Ha yuacrtkax 3-4 (puc. 3, puc. 4) npuBeIeHBI CIIy4ailHO BHIOPAHHBIC JIMHHUH, TTO3BOJISIOIINE

paccYUTHIBATh Pa3Mep 3€pHa.
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Puc. 3. Mukpoanaau3 y4yactkoB 3-4, 0TBe4AKONIUX 32 [VIyOMHY TOPCHOHHOM 00padoTKu (10 00padoTKu).

OCHOBHBIC pacyeThl MO HCCICIOBAHUIO Pa3MEPOB 3€pPEeH TMPOBOIMINCH IO H3BECTHOM
meroauke [10-11].

IToncuer uncna 3eped Ha | nuaun gan 33 3epHa, Ha || muanm 30 3epen, Ha |l muaNMN 38

3epeH, Ha |V nauanm 30 3epen. CpeaHee YMCIO 3€peH Ha BCEX YETHIPEX CIYYaiHO MPOBEIEHHBIX
JUHUAX JaeT pe3yiabTaT 34 3epHa.

88



v

Puc. 4. Mukpoananus y4acTkoB 3-4, 0TBeHYAIOIIHX 32 IVIyOUHY TOPCHOHHOI 00padoTku (Mociae 00padoTKn).

[Moncuer uncna 3epen Ha | nunum nan 49 3epen, Ha |l aunun 47 3epen, Ha Il aunun 41
3epHO, Ha |V nmuaum 37 3epen. CpenHee YMCIO 3€pEH HAa BCEX UYETHIPEX CIy4aHO MPOBEIECHHBIX
JUHUAX JAacT pe3ynbTaT 44 3epHa.

Cpennmii pa3mep 3epeH oT 00paboTKM yMEHbITWICS Ha 27,6 TIPOIIECHTA.

Cyns M0 HEU3MEHHOCTH CTPYKTYpbl 00pab0TaHHOrO y4acTKa MO TOJIIMHE, MOXHO CIeJIaTh
BBIBOJl, YTO TOPCHOHHOE B3aMMOJCWCTBHE HE WCIBITHIBACT W3MEHEHHUS BO3ACUCTBUS TIpU
MIPOHUKHOBEHUH 10 10 MM (TONIIMHA TUCKOB).

Bonee yrinyOiieHHOE M3ydeHHE TIOKa3aio (puC. S, puc. 6), 9TO pa3Mepbl IEPBUYHBIX 3€PEH -
TBEPAOTO pacTBOpa (CBETJIbIE YYACTKH) CTAHOBSITCS MpeoOIa arouMu.
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Puc 5. MukpoaHa/ju3 yyacTka 10 00padoTKu.

Ha nunun | 10 3epen, Ha nunuu |l 10 3epen, Ha nunuu |1l 7 3epen, na nmunuu 1V 12 3epeH.
CpenHee 4McIo 3epeH Ha BCEX YEThIPEX CIy4yallHO MMPOBEIEHHBIX JIMHUAX JaeT pe3ynbTar 10 3epeH.
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Puc. 6. MukpoaHau3 yyacTka nocje o0padoTku.

Ha nunun | 20 3epen, Ha muauu |1 13 3epen, uM sunun 111 20 3epen, Ha munum 1V 15 3epen.

CpenHee KOJIMYeCTBO 3epeH mociie 00padoTku 17. YMeHbIeHne pa3mepa 3epeH B 1,7 pasa.

PesynbraThl, TOJy4YeHHbIE TPU  HUCCIEAOBAHMM TOBEPXHOCTEH, HEMOCPEICTBEHHO
PaCIOJIOKEHHBIX MO/ U3nydaTesneMm (puc. 7, puc. 8), moKa3ajid, YTO MPH OJUHAKOBOM YBEITHUYCHUH
pasMep 3epeH Mmocie TOPCUOHHOM 00pabOTKH 3aMETHO MEHBIIIE.

B cpaBrenun ¢ mukpoctpykrypoir  ([15] ¢.310, puc. 8), Ha ¢oHe MOTUPHUIMPOBAHHON
IBTEKTHKU +Si BUIHBI IEPBUYHBIC 3epHA (L - TBEPIOrO PACTBOPA (CBETJIbIC YUACTKU) U BBIICICHUS
KpeMHus (cepsbie).
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Puc. 7. Mukpoanain3 y4yacTka 10 o0padoTKH.

Ha munauu | 7, va nuaum 11 8, va munuu | 11, va muauum 1V 12 3epen. Cpenxee KOTU4ecTBO
3epeH J10 00paboTku 9,6.
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Puc. 8. Mukpoanain3s yyacTka mnocJje o0padoTkm.

Ha nunuu | 11 3epen, va nunauu 11 13 3epen, va nuaun |1 11 3epen, va nunun 1V 14 3epen.
Cpennee KOJIMYECTBO 3epeH mocie 00padoTku 12. YMeHsbIenune pazmepa 3epeH B 1,2 pasa.

Bo3MokHO, 4TO 00JIee MeNKas 3epHHCTOCTh TMOBEPXHOCTEH, CONMPUKACAIOIINXCS ¢ BO3JIYXOM, YeM

3€pHUCTOCTH MO TOJIINHE, O0BACHSAETCS PA3HBIMU CKOPOCTSIMH OXJIAXKICHUS.
Ha puc. 9 u 10 nmpuBeneHs pe3yabTaThl HcciaeaoBanus oopa3nos 1-2 KO MI'TY um. H. D.

BayMaHa C YBCIIMYCHUEM, HE3aBUCUMO ITOATBEPKIAIOIINE TaKUE KE€ PE3YIIbTATEI.
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Puc. 9. Mukpoananu3s y4yacTka 10 o0padoTku.

Si

o-TBEp-
IBII
pacrt-
BOp

Ha nunum | 6 3epen, na muauu |l 7 3epen, na nmuauu 1l 4 3epna, na nunaum IV 6 3epeH.

CpenHee KOIMYeCTBO 3epeH 10 00padboTku 5,7.
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Puc 10. Muxkpoananau3s yyacTka nocijie 00padoTkm.

Ha nunuu | 8 3epen, na nuaun |l 6 3epen, na nunuu 11 7 3epen, va nuaun 1V 5 3epeH.

CpenHee KOIMYECTBO 3€peH mocie o0paboTku 6,5. YMeHblleHue pasmepa 3epeH B 1,13
pasza.

Bo3MokHO, 4TO O0JIee MenKast 3epHUCTOCTh MMOBEPXHOCTEH, COMPHKACAIOIINXCS C BO3IYXOM,
9YeM 3EpPHHUCTOCTh IO TOJIIIMHE, OOBSCHSIETCS Pa3sHBIMH CKOPOCTSMH OXJaxiaeHus. Ho Bo Bcex
ClIly4asix, Ha BCEX IUIOCKOCTSIX OOHO3HAYHO BUOHO, 4MO HA 0OPpAOOMAHHLIX YUACMKAX pasmepbl
3epeH 3HaUUMenbHO MeHblle, YeM Ha HeOOPabOMAHHBIX MOPCUOHHBIM NOJIEM.

BrIBoabI

1. JeiicTBUS TIaCCHBHBIX BHUXPEBBIX (TOPCHOHHBIX) BO3JEHCTBUNA HA KPHUCTALIU3AIMIO
QATIOMHHHEBBIX CIUIABOB CBOJUTCS, B MIEPBYIO OYEPE/Ih, K U3MEIBUCHHUIO 3ePEH.

2. K mapamerpamM, OTHOCSIITUMCST K BO3ACWCTBUIO TOPCHOHHBIMHU TIOJSIMH, MOKHO OTHECTH
CTPYKTYpHBIE WM3MEHEHUs, a, CJIEIOBATeNbHO, W 3aBUCAILIME OT ITOTO MEXaHWYECKHE CBOMCTBA,
pasmep U popMa KPHCTATUTOB, KOPPO3UOHHAS CTOMKOCTh, TUTACTUYHOCTD, YAapHask BI3KOCTh H T.JI.

3. TopcuOHHBIE TEXHOJIOTUH B MAaTEPHAIIOBEACHUHU SIBIISIFOTCS] TEXHOJIOTUSMHU, OCHOBAHHBIMH
Ha HOBBIX (PM3MUECKUX MPHUHIUIAX, YTO OTKPHIBAET HOBBIC NEPCHEKTHBBHI B CO3JAHUU W3EIHAN
ABUAIMOHHON ¥ KOCMUYECKOM TEXHHKH.
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ON THE INFLUENCE OF THE FIELD ON THE MELTS OF SILUMIN
Shkilev V.D., Bekkel L.S., Haichenko V.E., Filippova I.A., Golovacheva Yu.G.

vladimir-shkilev@mail.ru

For the first time experimentally proved that the influence of the field of thought is able to reduce the grain size in the
alloys of silumin. It is shown that the impact is practically not dependent on the thickness of the processed sample.
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O BO3MOXHOCTHU UCIIOJIb3OBAHMA HESQJIEKTPOMATI'HUTHOI'O U3JIYUYEHUSA LA
ITEPEJJAYM DJIEKTPOMAT'HUTHOI'O CUTHAIJIA (CBA31)

A.B. Kapapalikun
JlaGopaTopus HedneKTpoMarHuTHOU kubepHetuku «BEI'A»

karavaykin@mail.ru

B nmoknane MpCACTaBJICHBI PE3YJIbTAaThbl HUCCJIEIOBAaHUN BO3MOXXHOCTH HCIOJIb30BaHUS HEBJICKTPOMArHuTHOT'O
H3JIYy4YCHUS B KAYCCTBC HOCUTECIIA BHCKT‘pOMaFHHTHOﬁ I/IH(IJOpMaHI/II/I.

HccnenoBanust ~ HEdNEKTPOMArHUTHBIX — MH()OPMAIIMOHHBIX  MPOIECCOB  BCE  dare
IpUOOPETAIOT MPHUKIAJHON XapakTep, YTO OTKpPbIBA€T BCE HOBbIE M HOBBIE BO3MOXKHOCTH MX
IIPAKTUYECKOI0 MCIIONb30BaHMSI B PEIIEHUM pa3IMUHBIX TEXHMUYECKUX 3ajnad. llepemaua Ha
pacCcTOsHUE HEDJIEKTPOMAarHUTHOIO BO3JCHCTBHS SBJIAETCA OJHOM M3 HHX, II03BOJISIOLICH
3HAYUTENBHO pACHIUPUTh chepy TPUMEHEHUS HEIJIEKTPOMArHUTHBIX  WH(GOPMAIMOHHBIX
TexHojoruil. Hamuume y osnekTpuyeckoro Toka HWHGOPMAIMOHHBIX CBOWCTB [l] sBisercs
KJIFOUEBBIM BOIIPOCOM B €€ PELLICHUU.

YueHue 00 DJIEKTPUYECTBE COBEPIIEHHO ()EHOMEHOJOIMYHO, OIUparouieecs Ha
Habmogaemele 3(h(HeKThI, TEOpEeTHUECKass TPAKTOBKA KOTOPBIX emé TpeOyeT NeTaabHOro aHaIn3a,
YTO COBEPLICHHO HE SIBJIETCS 3allpeTOM Ha MHXKEHEPHO-KOHCTPYKTOPCKHE pabOThl B HAa3BAHHOU
obmactu. B cBOIO ouepesb, BO3MOKHOCTB AJIEKTPUIECKOTO TOKA MIEPEHOCUTH HEAJIEKTPOMATrHUTHYIO
nHpopManu ABISET COOOH MPOMOJDKEHHE IMOAOOHOTrO TmepedHs 3(PQGEeKToB, O0XKHUAAFOITUX
TEOPETHYECKOTO OCMBICIICHHS, HO CIOCOOHBIX CTaTh MHCTPYMEHTOM IIPH MCCIECTOBAHUN MTPOOIIEMBI
nepefayu Ha paccTosHUM HeannekTpomarHuTHoro curHaia (HC). PaspaboranHoe aBTOpoM 3THX
crok yctpoiictBo «HI'K-BEI'A», mpuHmmm paGoTsl KOTOPOTO OCHOBaH Ha (akTe HAIUYUSA Y
3JIEKTPOHOB HEKOTOPOW BHYTpPEHHEH CTPYKTYpbl C HCIOJb30BaHUE OCO00M TexHonoruum eé
n3MeHeHus. [loqoOHoe M3MeHeHne BHYTPEHHEN CTPYKTYpbl HOCHUTENEW 3apsijia, B CBOIO OYepenb,
MOXET  XapaKTepu30BaTbCcsid KaK  HM3MEHEHHE  HHTPONUHHO-WH(POPMALMOHHBIX  CBOMCTB.
[Tepemenienue jxe HocuTened 3apsaa BAOIb MPOBOJHUKA TIO3BOJIIET HW3MEHSATH IMOJO00HBIC
SHTPONUHHO-MH(POPMALIMOHHBIE CBOICTBAa yNal€HHBIX MaTepHalbHBIX Ted. Mcnonp3oBaHue
TEJIEKOMMYHUKALIMOHHBIX CEeTe Uil mepefaud HMH(OPMAlMKM HEINNEKTPOMArHUTHOIO XapakTepa
ornucaHo B [2]. Takue sKCHepUMEHTbl MHTEpECHBl M pa3paboTaHHas Ha MX 0a3e TEXHOJIOTus,
0e3yciI0BHO, HaWAET cepy NPUMEHEHHUS B PA3IMYHBIX OOJACTSIX TEXHMKH, HO HE CleAyeT U
3a0bIBaTh, YTO HAPAAY C Nepenadeii MHGOpMaIi HeAJIEeKTPOMarHUTHOTO XapakTepa Ha pacCTOSIHUU
C HCIIOJIb30BAaHMEM TEJIIEKOMMYHHMKAIMOHHBIX CETeH CyIIeCcTBYeT W MpoljemMa aHaJIOrH4YHOIo
IpoLecca 4epes3 NpsMoe U3IydeHHE.

JlaHHBII BOIIpOC MOApa3yMeBaeT HAIMYUE, IO KpallHEl Mepe, BYX TEXHOJIOTUI: U3ITy4YeHHE
B IIPOCTPAHCTBO HEAIEKTPOMArHUTHOIO CUTHAJIA U €ro PErHCTpUpoBaHuE. B kauecTBe MCTOYHMKA
HC wucnonw3oBanock yctpoiictBo «HI'K-BET'A», nns  perucrpupoBaHusi IepeaaBaeMoro
COOOIIEHUsI UCMOJIb30BATACh XOPOIIO OTpabOTaHHAs B Hallel J1abopaTopuu cxema MPUMEHEHUs
cllydailHOrO Impolecca paavoaktuBHoro pacrmaga (PP), ¢  wucnonmp3oBanumeM  MeTojna
CTaTUCTMYECKOTO aHaJM3a JaHHbIX. YUYUThIBas HHPOPMALMOHHYIO PUPOY HEIIEKTPOMArHUTHBIX
B3aMMOJICHCTBUI, MpeNCTaBiIsieTcs BO3MOXXKHBIM CYAWTh O 3HAKE W CTENEHW HWHTEHCUBHOCTH
BO3JICHCTBUS, UCCIENys] JUCIEPCUI0 PETUCTPUPYEMOIO CUTHAIA XapaKTEPU3YIOLIETO BEINYUHY
paanoakTUBHOTO u3nydenus [1,3].

s Toro 4yroo6sl HeanekTpomaruutHoe uanyuenue (HU) mpespatuts B HC oHO nm0imKHO
ObITh COOTBETCTBYIOIIMM 00pa3oM MOJYJIHPOBAaHO IO BpeMeHU. JlaHHBIH BOIpOC SIBISETCS
OCHOBHBIM Ha TIyTH pemieHuss mnpobnemsl. IlpeacraBnsercs OYEBHAHBIM, 4YTO MOJI00HOE
MoaynupoBanue Hecymero HU Ha HavanbHOM cTajguM MCCleNOBaHMM JOJKHO ObITH Hauboiiee
MIPOCTHIM, JIETKO OOHApYy>KMBaeMbIM MCIIOJIB3YEMbIM perientopoM. Mcxoas u3 cka3aHHOTo, OBLIO
MpeAIOKEHO MoaynupoBartk Hecymee HU HekoTopeiM nepuonnueckum curhHaioM. Heckoisbko
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CIIOB O KpUTEpUsAX BbIOOpa MEPHUOJMUYECKOrO0 CHUTHAJa IS MOIYJIMPOBAaHMS MM HECYLIEro
HEIEKTPOMArHUTHOTO U3Iy4eHMs. Bo-TepBbIX, MpPEACTaBIAETCS OTHOCUTENIBHO MPOCTOM 3ajadei
IIPOLIECC HACTPOMKHM BEIMYMHBI MHTCHCHUBHOCTH H3JIy4EHUS HEDJIEKTPOMAarHUTHOIO TEHEpAaTopa
«HI'K-BEI'A» xapaktepusylomencss HEeKOTOPOW MepHOAMYHOCThIO. M, BO-BTOpBIX, emie Oosee
BaXHO 3aMeyaTeIbHOE CBOICTBO MEPHOAMYECKMX (QYHKLUH, 3aKIIOYarolieecss B TOM, YTO MX
JUCIIEPCHs, OIPENEIICHHAas 10 HEKOTOPOMY 3HAYEHHMIO PABHOMY HX IIEPUOJY €CThb IIOCTOSHHAs
BEIMYMHA. DTO 0€3yMHO Ba)XKHO YUYMTHIBasl, YTO UMEHHO AMCIEPCUSl PETUCTPUPYEMOr0 CUrHaja M
SBIISICTCS OCHOBHOW BEITMUMHON XapakTepusymomeil ¢pakt ooHapyxerus HC, npu ucnoiab3oBaHuu B
KayecTBe pelenTtopa Jirodoro ciydaifHoro mpouecca. Takas MeTOJUKa MO3BOJIET HCIIOJIb30BaTh,
Haps1y C HECJIOKHOM TEXHOJOTHEH HacTpoulku creneHu uHTeHcuBHOCTH HU yctpoiictBa «HI'K-
BET'A» no mepuoanueckoMy 3aKOHY M XOPOIIO OTPabOTAHHYIO METOAMKY CTATHCTHYECKOTO aHaiu3a
]1;)26FI/ICTpI/IpyeMOFO CUTHAJIA.

npumMep nepyogn4yecKoro CMrHana

NN N

02

1 2 3 4 5 & 7 @& 9% W 1M1 12 13 ¥4 1B 1B 17 18 19 20 N1 2 23 4 2 X% X

Puc.1. [Ipumep nepuogu4ecKoro curuaJja.

Jis  HarIsIAHOCTH  MCHOJB30BAaHUS JAHHOIO METOJIa BOCIOJB3YEMCS CXEMAaTHUYHBIM
npumMepomM, pucyHku 1 u 2. Ha pucynke 1 cxeMaTHuHO M300pa’keH HEKOTOPBIM MEepuoIuuecKuit
CUTHaJ, popMa K€ CUTHaja He UMeeT ocoOoro 3HaueHus. Jlanee, pUCyHOK 2 IEMOHCTPUPYET €ro
JUCIIEPCUIO, BBIUMCICHHYIO IO YMCIEHHOMY 3HAUEHHUIO M3MEPEHUH COOTBETCTBYIOLIMX IEPHOLY.
CpenHsisi 4acTh IPEJICTaBIEHHOTO Trpaduka CBOEH MPSIMOIMHEWHOCTHbIO HArJISIIHO MOJTBEPKIACT
OXKHUaeMblii HaMH pe3yabTar. OfHaKo, JaHHBIA TpapuK NEepUOIUYECKOr0 CUrHajla, OYE€BUIHO, HE
SIBJISIET OO0 OeCKOHEUHYIO (DYHKITHIO, OH KOHEUEH, TO €CTh UMEET Ha4ajlo U KOHEIl, HIMEHHO 3THM
U OOBSACHSETCA OTKJIOHEHHE B MPSIMOJIMHEHHOCTH MO OOOMM €ro KOHIaM. DTH OTKJIOHEHHS OT
MPSIMOJIMHEHHOCTH MOTYT HaMH OBITH OCOOBIM 00pa30M HCIIOJIb30BaHbI Ui MOATBEPKIACHUS (aKTa
OOHapy>KeHMsI TEepPHOJMYECKOT0 CHUTHajla HEdJeKTPOMAarHUTHOro Xapakrepa. [lockoibky HX
HaJM4uue, pe3Koe M3MEHEHHE AUCIEPCHM B Haudaje M KOHIE MPSMOJIMHEHHOrO ydacTKa, SIBJISIFOT
co00i HEePEMEHHOE YCIOBHE PETUCTPUPOBAHNS KOHEUHOT'O EPUOIMUYEecKOoro curuaia. bomnee Toro,
YUUTBHIBas CBOMCTBO HEDJIEKTPOMAarHUTHBIX B3aUMOAECMCTBUI JEMOHCTPUPOBATH (PAaHTOMHBIN
s dexT uan 3pPeKT nocaenencTBHs, CleayeT 0KUAATh 00Jiee BHIPAKEHHYIO PEAKIMIO AUCIIEPCUU
peructpupyemoro HC uMEHHO B KOHIE NEPEIAaBAEMOT0O cooOmeHus. TakoBbI MPEINOCHUIKH U
OXHWJaHWA B IPUMCHCHUN TaHHOI'0 METO/1a.
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FMCTIEPCHA NEPHOIITIECKOND CHTHANA ONPeenéHHan N0 YOy KINepelisi COOTEETCTEYIONMX
e nepuony

0,14 4

0,12 A
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Puc. 2. lucnepcusi mepHOIHYECKOr0 CMIHAJIA ONpedeIeHHAsl M0 YHCJIY M3MEPEeHHil COOTBETCTBYIOIIMX €e
nepuoay.

MopynupyeMmslii  NIEpUOAVYECKUN  HEIJIEKTPOMATHUTHBIA ~ CHTHAJ, TE€HEPUPYEMBIN
ycrpoiictBom «HI'K-BEI'Ay, penentupoBaics NpHeMHUKOM paanoakTUBHOro usnyudeHusi (PU) B
KauyecTBEe KOTOPOI0 UCIOJIb3yeTCsl paaroMeTp co cuéruukoM [elirepa CU8b-1 ¢ monosHUTENbHBIM
uctounukom PU - munepanmom kpacHbiii rpanuT. [loctymaromass mHdopMaiusi 3amuchiBalach
aBromarnyecku Ha [IK. Wcnonb3oBanue ciywaiiHoro mpouecca PP ans  oOHapyxeHHs
HEDJIEKTPOMArHUTHBIX B3aMMOJCHCTBHI CBOJIUTCS K PErHCTpallMi BPEMEHHOTO psiia COOBITHH —
MIPOMEKXYTKOB BpEMEHH Habopa CTPOro 3aJaHHOTO YHCIA PETHCTPUPYEMBIX PaJnOAKTHBHBIX
YaCTHUL, KOTOPBIN SBIIAETCA PErUCTPUPYEMBIM IapamMeTpoM. B cBO0 odepenp, AaibHEMIIEe
MAaT€MaTHYeCKOE HCCIIEOBAHNE W3MEHEHUM BEPOATHOCTHBIX XapAKTEPUCTHK IOJYYECHHBIX
BPEMEHHBIX DSJIOB TO3BOJSIET OOHAapY)XMBAaTh HalIM4yUe BO3JCHCTBHIA HEINEKTPOMArHUTHOU
npupoabl. Llensro sBiseTcs perucTpanus U3MEHEHHUs JUCIEPCUU KOHTPOJIHMPYEMOTrO IapameTpa.
IIpy mpoBeneHMM  NAHHBIX  MCCIENOBAHUN  pPE3yNbTATUBHBIM  SBISIETCA  PETUCTPALIUS
MOZAYJIUPOBAHHOTO MEPUOANYECKOTO HEAIEKTPOMAarHUTHOTO CUTHAJIA, BBIPAXKEHHAS MAaKCUMaJIbHOU
NPSIMOJINHEHHOCThIO HEKOTOPOr'o ydacTKa Tpaduka AUCHEPCHUH PErHCTPUPYEMOro IapamMeTpa.
Crenenp nog00HOM MaKCUMalbHOW NPSIMOJIMHEWHOCTH 3aBHCUT OT HWHEPLUOHHBIX CBOMICTB
peuenropa.

Pucynok 3 nemMOHCTpHpPYET OTHOCHUTENbHYIO JUCHEPCHUI0 PErMCTPUPYEMOr0 CHUTHala
HCIIONB3YEMOIO  pELeNnTopa, Ha HEM  BEPTUKAIBHBIMU  JIMHUSAMH  OTMEUYEH  y4YacToOK,
COOTBETCTBYIOIIMIM PETrUCTpPAlMd MOAYJIMPOBAHHOIO TNEPHOJUYECKOTO HEAIEKTPOMATHUTHOIO
curHana. IIOHATHO, YTO 3TOT Y4YaCTOK HECKOIBKO OTIMYACTCS OT IMPSIMOJUHENHOCTH, Kak
YKa3bIBaJOCh BBIIIE, 3TO OOBSICHIETCA MHEPLHAIbHBIMUA CBOMCTBAMM HCIOJIB3YEMOTO PELENTOpA.
Bo3nukaer Bonpoc, KakuM 00pa3oM MpH HAIWYUK TOJOOHOTO OTKIOHEHHS OT HMPSIMOJMHEHHOCTH,
BO3MOXHO, TOYHO OmNpeneauTh BenuuuHy nepuoga HC? Cpaemars 3TO HE TpyIHO, AOCTATOYHO
BBIYUCIIUTH IIOTPEIIHOCTD OTHOCUTEIBLHOM TUCIIEPCUN.
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Puc. 3. OTHOCHTE/IbHASL JUCIIEPCUS PETUCTPUPYEMOro CUrHaJIa. BepTUKaNbHBIMM JTUHUAMH OTMeY€eH YYaCTOK
perucTpanuy MoIyJUPOBAHHOIO MEePHOANYECKOT0 HeIJIEKTPOMATHUTHOI O CUTHAJIA.

Haumenspiiee 3Hau€HUE MOIPENIHOCTM OTHOCUTEIBHOM JUCIEPCHUU COOTBETCTBYIOLEE
CTPOTO OINpPEAEIEHHOMY YHCIy U3MEPEHUM, 10 KOTOPOMY OHA BBIYUCIIAETCS U SIBJISETCS HUCKOMOM
BeIMYMHON. Jlanee, onupasch Ha perUCTPUPYEMBIN CUTHAJI, KOTOPBIN SIBJISIETCS BPEMEHHBIM PSAZIOM,
oTpezensieTcs MepuoJl curHaia. J{axe npu UCMoNb30BaHUM JOCTATOYHO MHEPLMAIBLHOTO Ipolecca
PP cnenatb 3TO BO3MOXKHO ¢ OOJIBIION TOYHOCTBIO.

WHTepecHo, UYTO MCMHOAb3Ysl MOJOOHYI0 METOJMKY, CYIIECTBYET NpPUHIUIHNAIbHAS
BO3MOKHOCTb JIIsl OAHOBPEMEHHOM Tepeiaun cpa3y ABYX HE3aBHCHUMBIX MapaMmeTpoB. Peub uaer 06
ammuintyne HC, neficTBUTENbHO, NMPU €ro0 PETUCTPUPOBAHUM METOJOM CTAaTHUCTUYECKOTO aHalIHu3a
JAHHBIX, aMIUTUTYAa sBIsSeTCS pa3OpocOM [aHHBIX, TO €CTh, SBJSETCS XapaKTEPUCTHKON
BBIPKEHHOW HE MPSIMOJIMHENHOCTBIO IpauKa AUCIIEPCHH, & €T0 MECTOIOJIOKEHHUS Ha TpaduKe.

Beiie roBopuiocs 06 0c060i BO3MOKHOCTH UCIIOJIb30BaHUSI KOHEUHOCTH EPUOTUYECKOTO
CUTHaja JUisl BbIABICHUS dS(dexra mnocieneicTBus. PucyHoxk 4 JAeMOHCTpUpPYET TaKyro
BO3MOKHOCTh BIIOJIHE yOeauTenbHO. Ha pucyHke BUIHO (OTMEUEHO TOPM3OHTAJILHOW JIMHUEH CO
CTPEJIKOI) HACKOJbKO 3HAUUTEIBHO IO BEJIMYMHE OTJIMYACTCS MOTPEIIHOCTh OTHOCUTEIBHOM
JMCTIEPCUN TIOCIIe MPEKpAIIeHUsI COOOIEHUsI OT y4acTKOB BO3AEHCTBHS U Jaxe ¢oHa... [laHHas
METOJIMKA MOJKET CIY)KUTh OTAEJIbHOM TEXHOJOIHMed MO3BOJIAIOMIEN BBIABIATH JIPQEKT
nocyeeficTBUS B HEAJEKTPOMArHUTHBIX MH(POPMAIIMOHHBIX MPOIECcCaX.
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Puc. 4. Horpemnocn, OTHOCHUTEJILHOM AUCIIEPCUU PETUCTPUPYEMOTO CUTHAJIA. BepTI/IKaJ'l])H])IMH JIMHUAMHU
OTMEYCH YHYACTOK pErucrpan MOAYJUMPOBAHHOI0 NEPUOAUIECCKOI0O HEIJIEKTPOMATrHUTHOI'O CUT'HAJIA.

B onuceiBaeMOM SKCHEepUMEHTE HE CTaBWJIACh 3ajadya yAAJEHHOTO TPaHCIWPOBAHUS
CUTHajJa HEDJIEKTPOMATHUTHOW TPUPOJBI, PACCTOSHUE MEXKIY H3IydyareJeM W MPUEMHUKOM
COCTaBJISIO OKOJIO 3-X METPOB, JUIS Tepeavyd CHTHaJIa ObLI MCIOIb30BaH pediekTop TuamMeTpom
300mMm. H.A. Ko3bIpeB oOmuChIBad BO3MOXHOCTh PETHUCTpAIlMU IMOJAOOHBIX B3aUMOACHCTBUU C
MCIIOJIb30BaHUEM Pe(ICKTOPHBIX ONTHYECKHX CHCTEM, HMEHHO, Oyiaronapsi moJ00HONH TEXHOJIOTHH
CTaJIM BO3MOXKHBI €0 3HAMEHUTBIE ACTPOHOMHYECKUE IKCIIEPUMEHTHI [4].

Bce ostu pesynpTaThl 0OOCHOBAHHO YKa3bIBAIOT Ha MPUHIUINHAIBHYI0 BO3MOXHOCTh
MPOBEACHUE  ACTPOHOMUYECKHX  HCCIEJOBAaHUM  HEINEKTPOMArHUTHBIX  M3IYYEHUH  C
HCIIOIB30BaHUEM PE(IIEKTOPHBIX ONTUYECKUX CHCTEM, B TOM YHUCIIE U C TPUMEHEHUEM TEXHOJIOTHHI
pErucTpallii  MOJYJHMPOBAHHBIX  IMEPUOJAMYECKMX  HEIJEKTPOMArHUTHBIX  CUTHAJIOB,  KakK
€CTECTBEHHOT'0, TaK M HCKYCCTBEHHOTO MpoucxoxiaeHus. CienyeT HAmOMHHUTh O BO3MOXKHOM
MTHOBEHHOM pacHpOCTPAaHEHHWU B TPOCTPAHCTBE HEINEKTPOMATHUTHBIX B3aUMOJECUCTBUHM, YTO
OTKPBIBAET HEBEPOSATHBIE BO3MOKHOCTH HCCIIeI0BaHUA BceneHHoM.
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ABOUT THE USE OF NON-ELECTROMAGNETIC RADIATION TO TRANSMIT OF
ELECTROMAGNETIC SIGNALS (LINKS)

Alexander Karavaykin
“VEGA” Laboratory of Non-electromagnetic Cybernetics
karavaykin@mail.ru

The report presents the results of research the possibility of using non-electromagnetic radiation as a carrier of
electromagnetic information.
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METO/I IETEKTUPOBAHMS BO3EUCTBUI HERJIEKTPOMATHUTHO! ITPUPO/IbI

A.B. Kapasaiikux
JIaboparopus HedleKTpoMarHuTHOU kubepHetuku «BELI'Ay»

karavaykin@mail.ru

B nokmame wW3NMOXKEH METOJ pPErucCTPHPOBAHMS HEINEKTPOMATHUTHBIX HMH(GOPMAIMOHHBIX B3aWMOICHCTBHN C
HCIOBb30BaHUEM CIIy4aifHOro Ipolecca paJuoakTUBHOIO pacHasa.

Crnenyer nu cBA3BIBATH BO3JCHCTBUE HedeKTpoMarHuTHOM mnpupoasl (BHII) na mpouecc
pEerucTpupoBaHMs paavoakTMBHOro pacnaza (PP) ¢ BiusHueM Ha pagMoOakTHUBHOCTH?
JlelicTBUTENBHO, TakoW BOMHpoC cymecTByer. [IpaBoMepHO NPEANONIOKUTH, YTO BO3JCHUCTBUE
OKa3bIBACTCs TOJIBKO HA CaM JIETEKTOD, a npouecc PP cunTeiBaercs yxke B HECKOJIBKO MCKa)KEHHOM
Bujge. HeobOXxoaumocTe paccMOTpeHUsi IOJOOHONM TEMbl ONPENENAETCs JOCTOBEPHOCTBIO
HCCIIeIOBAaHUM B 00J1aCTH PErUCTPUPOBAHUS HEAJIEKTPOMArHUTHBIX B3aUMOJICHCTBUM, C MO3ULIMU UX
MHGOPMAIIMOHHOM MPHPOIBL. IMEHHO, B CHITy 3TOTO, TaHHAS IPOoOIeMa, IMEET OTPOMHOE 3HAYCHHE
JUISL BCETO HAIIPABJICHUS.

Haunbonee panuoHaJIbHBIM MOIXOAOM B €€ PEIICHHM SIBISETCS HCKIIOYEHHE BHEIIHETO
HERJICKTPOMAarHUTHOTO BO3AECHCTBUS HA UCHOJIB3YEMYIO PETMCTPUPYIOLLYIO annapatypy. Joourscs
9TOT0 MOKHO CPAaBHUTEJIBHBIM aHAJIW30M JAHHBIX IOJYYEHHBIX 10 WM IIOCiIE Bo3aeucTBusA. Takas
METOAMKa I03BOJIAET BBIBECTH M3-1IOJ BO3JEHCTBUS, JAHHOIO BUIA, JIO00M perucTpupyromui
npuOOp WM W3MEPHUTENbHBIA KOMIUIEKC. [IpIMEHUTENPHO K BO3MOXHOCTH HCIOJB30BAHUS B
kauectBe peuentopa BHII mpoumecca PP, ona mnpenycMarpuBaeT TECTUPOBAHHUE HEKOTOPOIO
oOpasma, 001agaomero paguloaKTUBHOCTBIO, HEMNOCPEACTBEHHO IEPel PaccMaTpHBAEMBIM
BHELIHUM BO3/ICHCTBUEM U, COOTBETCTBEHHO, I10CJIE HETO.

CriocoOcTBOBATh pean3anuy MoJ00HOW METOAUKH MOTYT HEKOTOPBIE 3KCIEPHUMEHTAIBHO
oOHapyKeHHble 3((EeKThl, CBONCTBEHHbIE HEIJIEKTPOMArHUTHBIM B3aUMOJCHCTBUSAM, B 4YHCIE
KOTOpBIX, HanboJIee 3HAUMMBIM SIBJISIETCS, TaK Ha3blBaeMbl, «3dexT nocneaerctsus». B camom
Ha3BaHUM 3TOro 3P PeKTa 3aKII0YaeTC OCHOBHOM €ro CMBICH, XapaKTEePU3YIOIIMNACSA CIIOCOOHOCTHIO
pelenTopoB JOOBIX THUIOB JE€MOHCTPUPOBAaTH B TEUYEHHWE JUIMTEIBHOIO BpPEMEHH, I0CIe
3aBepuieHus nponecca BHII, nHanuune u3MEHEHUN KOHTPOIMPYEMBIX mapameTpoB. [IpuunnHON
3TOrO SIBJISIETCSI CHOCOOHOCTH BEIlECTBA COXpaHATh paHee okasbiBaemble BHemHue BHII, uro
MO3BOJISICT NPHUMEHATh CPAaBHUTENBHBIA aHAJIN3 MapaMeTpOB PaJUMOAKTUBHOCTH Pa3HOOOpPA3HBIX
HMCTOYHUKOB MaJIOM MOUIHOCTH, Ha HaJM4Me OTKJIOHEHHH OOYCIIOBICHHBIX BO3JEHCTBUSIMU
nojo0Horo pojna. Ilogo6ubie paboThl, mpemiokeHHble A.I'. [TapxOMOBBIM U BBINOJHEHHBIE C €r0
ydactueM, OblUin BIiepBble TpoBeaeHbl Hamu B 2004 roxy.

Tak, mocine mpoBeAeHUsS MpPEIBAPUTENIBHBIX WM3MEPEHUH WHTEHCUBHOCTH anbda —
M3JIy4eHUs] OT HMCTOYHMKA MaJIOM MOIIHOCTH Pu®®, HCIIOJIB3YEMOI0 B KaueCTBE pelentopa, ¢
NPUMEHEHHEM B KauecTBE JETEKTOpa paguoMeTpa, Ha ocHoBe cuértunka CBT-11 (pucyHok 1), Ha
JMaHHBIA K30TON OBUIO OKa3aHO JBa JecTpyKrypupyoomux BemiectBo BHII, ¢opmupyembix
pa3paboTaHHbIM B Harlel taboparopuu npudopom «HI'K-BEI'A».
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Puc. 1. Ckopocth cuera paguomerpa Ha ocHoBe cueTynka CBT-11 ¢ 10noJHUTENbHBIM UCTOYHMKOM ajbpa —
239
usjay4denus Pu™ . PerucrpupoBanue nposoamiocs 10 npouecca BHII.

Hectpykrypupytoniee BeniectBo BHII  BbI3BIBaE€T CTpPOro ONpPENEIEHHYIO pPEaKLUIO
KOHTPOJIMPYEMBIX IIapaMETPOB, XapaKTEPU3YIOIIUX HHTEHCUBHOCTH IIPOILECCA PATUOAKTUBHOIO
pacnaza, COOTBETCTBYIOIYIO, B 3aBUCUMOCTU OT MHTEHCHBHOCTH TAKOI'O IPOLIECCa, HEKOTOPOMY
YBEJIMUEHUIO CTaHJIAPTHOI'O OTKJIOHEHMSI U JUCIIEPCUU PETUCTPUPYEMBIX JaHHBIX, HAOIIOJaeMbIX
Hamu Ha pucyHke 2 (tabmuua 1). ITocne 3aBepmienust BHemHero BHII cnycTst Heckoiabko 4acoB
OBLIO IPOBEEHO MOBTOPHOE MCCIIEIOBAaHUE TAaHHOTO 00pasiia ¢ NCI0JIb30BAHUEM BBIIIEYKA3aHHOTO
nerekropa (pucyHOoK 3 W Tabiuma 2), KOTOpOE IOKa3ajJlo aHAJIOTMYHOE H3MEHEHHE
KOHTPOJMPYEMBIX [apaMeTpOB HHTEHCUBHOCTHU IIpolecca aidbpa — pacnaaa, CTaHJApTHOTO
OTKJIOHEHMS PETUCTPUPYEMBIX JAHHBIX U JUCIIEPCUU B CTOPOHY UX yBenndeHus Ha 7,1% u 10,76%
coOoTBeTCTBEHHO. OO0I11ee COOTBETCTBHE M3MEHEHUU KOHTPOJIMPYEMBIX MAapaMETPOB B CTOPOHY HX
yBEIUYEHUs,, O€3yCIOBHO, SBIAETCS pPE3yJIbTaTOM NPEAJIOKEHHOIO B XOJAE HKCIEpUMEHTa
nectpykrypupytomero BHII, oka3siBaeMoro Ha penenrtop.

OKCHEpUMEHT  TOKa3aJl  aAHAIOTMYHBIE  PEAKUUU  KOHTPOJIUPYEMBIX  IapaMETpOB
HCMOJIB3YyEMOT0 JAeTeKkTopa Kak Ha npsmoe BHII, Tak m Ha ero octaTo4Hoe BIHSHHUE,
xapakrtepusyomeecss 3pdekrom mocneaeucTBUs, YTO MOXKET SBIATHCS  JI0OKa3aTEIbCTBOM
CIOCOOHOCTH JIaHHOT'O BHJ1a B3aUMOJEHCTBUI N3MEHSTh MapaMeTphl paliOaKTUBHOCTH.

OpnHako, Kak Moka3ajiu uccieoBanus, 3¢ ¢GexT nociaeneicTBys IBIseTCsS He AMHCTBEHHBIM
apryMEHTOM B IIeNH JoKa3aTenbHol 0a3bl ciocooHoctu BHII BausiTe Ha mporiece PP.

B xone mHoroumcnenHsix skcnepumenToB BiausHus BHII nma mpomecc PP namm Obuia
oOHapyXeHa yIUBHUTENbHas cuTyarus. B Tex ciywasx, korga mporecc BHemHero BHII ne
OTCIIE)KUBAJICS JKCIIEPUMEHTATOPOM B DPEKUME pEAJIBHOIO BPEMEHH, a IIOJIyYEHHBIE JaHHbIE
0o0palaThIBaJIUCh YXeE IMOCIIEe €r0 3aBEepIICHMS, B HEKOTOPHIX CIIydasX, COBEPIIEHHO HEOXUIAAHHO
yJlaBaJIOCh PETMCTPUPOBATh HEMOCPEACTBEHHO IEPE]l OCHOBHBIM, «3allNIAHUPOBAHHBIMY BIIMSHUEM
HEKOTOPOE 3€pKaJIbHO MPOTHBOIOJIOKHOE €MY 10 3HAKY BO3JCHCTBUE, CBOEH MHTEHCUBHOCTBIO HE
YCTYIAIOIIEW OCHOBHOMY BO3JEUCTBUIO. lIprueM C MOBBIIEHMEM HHTEHCUBHOCTH OCHOBHOTIO,
3armanupoBanHoro BHII vacroTa «posiBneHUs» 3TOro yAUBUTENIBHOTO 3 ¢deKTa yBeInynBaiach.
IIpaBomepHO cienyeT 0003HAYUTh MOJI00HOE ABICHHE KaK «3((EKT MpeIBUACHU». XapaKTePHbIM
npuUMepoM MoJo0HOro 3ddexra sABIAsETCS pUCYHOK 2, (Bpemst 3ddexra 0003HAUEHO
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TOPU30HTANBHBIMU JIMHUAMH CO CcTpeikamu). OOHapyXuUThb €ro MOXXHO TOJBKO MpPH CTPOro
ONpPEACIEHHOM 4YHUCJIE 3HAYEHWH, 10 KOTOPBIM OIpPEAENAeTCsS CTAaTUCTUYECKUI Mapamerp,
HarpuMep, IUCIEPCUHU, YTO MOXKET SIBISATHCA CBUICTEIBCTBOM €ro IMEPUOANYECKON IMPUPOJIBI.
Hakonen, y4uThiBas, 4To OH OOHApY)KMBAETCS NPHU IOJIHOM OTCYTCTBUU HEIJIEKTPOMArHUTHOU
MEPBONPUYMHBI, €ro TaKKe MOXKHO paccMaTpuBaTh Kak CBUACTEIbCTBO, B OOIIEH Ienu
JI0Ka3aTeNbCTB, CIHOCOOHOCTH BO3JEHCTBHI [TAHHOTO BHUAA OKa3blBaTh BIMSIHUSA KMMEHHO Ha
PaaNOAKTUBHOCTD, @ HE HA PErUCTPUPYIOLIUN AETEKTOP.

Tabnumna 1.
VyacTtku CpenHee 3HAaUCHHUE Cpe/Hee 3HAaUCHUE
BHII CKOpPOCTH CY€Ta | CTAaHJAPTHOI'O OTKJIOHECHUS
u ¢oHa VIMIT./CEK. o TpéM
OMKalIIM U3MEpPEHHSIM
doH 48,99 0,86
JIEeCTPYKTypHUpYIOIIee 48,76 1,29
Bo3jelcTBuE 1.
JIEeCTPYKTypHUpYIOIIee 49,65 1,45
BO3JeHCTBHE 2
dboH 49,07 0,9
doH 49,15 1,05
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Puc. 2. OrTHocuTebHAA Aucnepcusi, BbIYUCJICHHAsA MO IATH OJIMZKA I UM NU3MEPEHUAM. BepTHKaJ’ILHLlMl/l

JUHUAMM noka3aH Yyuyactok BHII. Topu3oHTalbHBIMM JIMHUSIMM CO CTpeJKaMH MNoKa3aH J3¢dexT
«npeaBUACHU».

B 2012 rony Obu1 peanin3oBaH CIEAYIOUUN SKCIIEPUMEHT Ha BhILIE 0003HAUEHHYIO TEMY.
Ha oGnagaromuii ecTeCTBEHHOH paJMOaKTUBHOCTBIO MMHEPAJ KPACHBIA TI'PAaHUT HEOJHOKPATHO
okaspiBasiock BHII mectpykTypupytomiero BemecTBo xapakrepa. [[puOImM3uTenbHO MECSI] CITyCTS
JAHHBI  PELEenTop  HCCIEAOBAICA  JCTEKTOPOM, HE  IIOJABEPraBUIMMCS  BO3JCHCTBUIO
HEDJIEKTPOMAarHuTHOro (akTopa, IMOCJIE YEro IMOJIyYeHHbIE pe3yJbTaThl CPaBHUBAIUCH C
COOTBETCTBYIOLIMMH MapaMeTpamMH, MOJYyYEeHHBIMH OT aHAJIOTUYHBIX OOpPa3lloB, Ha KOTOpbIE
BBIIIICHA3BaHHOE BHEIIIHEE BO3JCHCTBUE HE OKa3blBajloCh. Kak M B MpenbIAyIIEM SKCIEPUMEHTE,
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WCTOJIb3YEMBIN JIETEKTOP PaJWOAKTUBHOTO M3JIy4eHUs BbIBOAWICS u3-1oh BHemHero BHII.
W3mepenus Obin BeiosnHEeHb! A.l. [TapxoMOBBIM. AHaNU3y TOJBEPrajich CIEKTPBI U MapaMeTphbl
MHTErpallbHOM CKOPOCTH cu€Ta raMMa — H3JIyuyeHHus. Dbbul KCMONIb30BaH CHUHTUIUISALMOHHBIN
nerektop ¢ kpuctamioM CSJ(TI) B coueranuu ¢ GoTOdNeKTpOHHBIM yMHOXUTEIeM DDVY-110 u
256-KaHaJbHBIM aMIUTUTYIHBIM aHAIM3aTOpoM ¢ auamnazoHoM usMmepenuii ot 300 mo 3000 K»B.
Pe3ynbrarel u3MepeHuil npeacrasieHbl Ha pucyHKax 4,5 u 6. OHU JEMOHCTPUPYIOT HECKOJIBKO
MaKCHUMYMOB, XapaKTEpHBIX I MPOAYKTOB pacmana: kanusa-40, ypana-238, ypana-235, a takxke
Topusi-232. CpaBHUTEIBHBIN aHAIN3 CIIEKTPOB OOHAPYKUBACT CHI)KEHUE MHTEHCUBHOCTEH TaMMa —
U3IIy4eHUsl BCEX M30TOINOB y o0pasia, noaseprasuierocsi panee Mmuorokparnomy BHII (pucynok 4)
OTHOCHUTEIIHO Pe3yJIbTaTOB U3MepeHHil (oHOBOro obpasia cpaBHeHUs (pucyHok 6). Kpome toro,
aHaJM3 CIEeKTpa 00pasia, HaXOAIIETOCs B HECKOIBKUX MeTpax oT npouecca BHII, nemonctpupyer
ggKOTOpOC MIPOMEXYTOUHOE U3MEHEHHE HHTEHCUBHOCTEN (PUCYHOK 5).
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Puc. 3. Cxopocth cyera paguoMerpa Ha ocHoBe cyeTunka CBT-11 ¢ 10mo/THUTEbHBIM HCTOYHUKOM ajibda —
U3J1y4eHHus] PU*, PerucrpupoBanue nposoauiocs nocje npouecca BHIIL.

Tab6muna 2.
cpenHee CTaHJIaPTHOE TUCTICPCHS
[TapameTpsi 3HAaYECHHUE OTKJIOHEHHE 0 BCEMY
HCCIIEIOBAHUS CKOPOCTH 10 BCEMY MacCHBY MacCCHBY
cuera JTAHHBIX JTAHHBIX
HMMII./CEK.
napameTpbl, IOJIy4eHHbIE JI0 Mpolecca 48,68 1,05 1,1
BHII
napameTpbl, OJIy4eHHBIE M1OCIIE 49,01 1,11 1,223
nponecca BHIT
U3MEHEHUE PETUCTPUPYEMOTO - 7,1 10,62
napametpa B [%]
Hwxke mnpencraBieHbl HHTETpajbHBIE CKOPOCTH CUéTa TaMMa — W3JIy4eHHsS oO0pasia,

nojsepkeHHoro BHIL, u ¢poHoBBIX 00pa31i0B CpaBHEHMUS:
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Oobpaserr 1: 10,50 +/-0,10 [umm./C]
Oobpaserr 2: 14,87 +/-0,12 [ummn./C]
Oobpaserr 3: 16,76 +/-0,13 [umm./C]
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Puc. 4. CnekTp raMmma — u3jydeHusi ofpa3ua MHHepaJia KPacHOI0 IpaHuTa, nmoaBepruyroro panee BHII
npudopa «HI'K-BEI'A». CnekTp nojy4yeH CUMHTH/LISIHUOHHBIM CIIEKTPOMETPOM Ha ocHoBe kpucraia CsJ(TI).

Crnenyer oOpartuTh 0coboe BHHUMAaHWE, YTO HHTErpajibHash CKOpOCTh cyera oOpasma 1,
nonasep:xkeHHoro panee BHII, 3nauntensHO HIKE ckopocTel cuera (poHOBBIX 00pasuoB 2 u 3,
HECMOTpsI Ha To, 4uTo ero Macca (180 r.) mpeBrimaer maccy oOpasnoB cpaBHeHus (43r. u 149 r,
COOTBETCTBEHHO). Takke mHTepeceH mapameTp obpasua 2, Haxoxsmerocs BOimmu3u BHII, kotopsrit
COOTBETCTBYET HEKOTOPOMY MPOMEKYTOYHOMY 3HAYCHHUIO CKOPOCTH CUeTa. DTH JAHHBIE MOTYT
CBUJCTEIHCTBOBATh O CHI)KEHUU YPOBHS raMMa — U3Ty4YeHUS Kak pe3ylbTaTa MpellecTBYIOIIETO
BHII.

UYepe3 roa ObUIO MPOBEACHO MOBTOPHOE HCCIENOBAHHME JAaHHBIX 00pa3ioB. CremoBaio
OXUJaTh, YTO 3a MpOIMIeNliee BpeMs IO0JDKHO ObUIO TMPOU30WTH BHIPABHHUBAHME IapamMeTpOB
uccaeayeMbix o0pas3ioB. OqHAKO Pe3yIbTaThl U3BMEPEHUM 0Ka3aIMCh HEOKUTAHHBIMU. . .

HHTerpanbHble CKOPOCTH CUETa TaMMa — U3ITyUEHHUs UCCIIEIOBAHHBIX 00pa3IIoB:

O6paser 1: 7,85 +/-0,40 [umr./c]

Ob6pazen 2: 8,43 +/-0,41 [ummn./c]

O6paszen 3: 10,81 +/-0,41 [umm./c]
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Puc. 5. CnexkTp ramma — u3jy4eHns o0pa3na MHHepPaJia KPAaCHOI0 IPAHUTA, HAXOASAIIErocs Ha PACCTOSIHMM S-TH
MeTpoB oT ucToyHMKa BHII. Cnekrp nmojydeH CUMHTH/UIAHMOHHBIM CIIEKTPOMETPOM HA OCHOBe KpHCTa/LIIa

CsJ(TI).

BI)IpaBHI/IBaHI/IC I[CflCTBPITGJIBHO MMponu301LJI0, HO CO CHHIKCHHEM PAAWMOAKTUBHOCTH...

[IpuunHsbl, npuBeaIIne K H0JOOHOMY PE3yJIbTaTy, MOT'YT OBITh KaK TEXHOJIOIMYECKUE, CBA3aHHbBIE C
HETOYHOCTBIO CaMOro Ipoliecca M3MEpEeHHs, TaK U OOBACHSIOIIMECS YCIOBUSMHU COBMECTHOIO
XpaHEHUs UCCIIelyeMbIX 00pa3LoB, B pe3ysbTaTe KOTOPOro U MPOU30LLIO 10A00HOE BEIpABHUBAHUE
[1apaMeTpoB. ..
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Puc. 6. CriexkTp raMmma — usjydeHusi o0pa3sna MHHepajia KpPacHOro rpaHUTAa, He MoaBeprasumerocsi panee BHIT
npudopa «HI'K-BEI'A» u saBasiiomerocss o0pasunoM cpaBHeHMs. CHeKTpP NoJy4eH CHUHTHIISIMOHHBIM
cIeKTpoMeTpoM Ha ocHoBe kpucrtaia CsJ(TI).
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AHnanmu3 criekTpoB (pucyHku 7,8,9) Takke NEMOHCTPUPYET MOSBUBIIYIOCS CXOXeCTh. 1o
HESICHOW MPUYHMHE HE HAOIIOJAIOTCS PETUCTPUPYEMBIE T'OJl Ha3a] MAaKCUMYyMBbI, COOTBETCTBYIOIINE
sHeprusaMm okoino 360, 600, 900, 1150, 1600, 2200, 2600 K»B, xapakrtepHble sl NPOAYKTOB
pacnanga ypana-238, ypana-235 u Topus-232. WHTEHCHUBHOCTb HMX 3HAUYMUTEJIbHO CHHUXKEHA,
MPaKTUYECKH OTCYTCTBYeT. B TO ke Bpems, Kak M ToJl Ha3al, XOpPOLIO BHAEH MAaKCHUMYM,
cooTBeTcTBYIOIIMM 3Heprun 1460 k3B, cBszanHbI ¢ ramMmma — u3nydyeHueM Kanusi-40, XoTs U C
HECKOJIbKO CHIDKEHHOM WHTEHCHUBHOCTBIO OTHOCHTEIBHO pPE3yJIbTaTOB, IOJIYYEHHBIX T'OJOM
panbie. YeM MOKHO OOBSCHHUTD MONOOHBIE «IIpeBparieHus»? MoKHO JHIITb KOHCTaTHPOBAThH (haKT
TOTO, YTO 3a HWCTEKIIWH TOJ 3HAYUTENbHO M3MEHWIACh M30TOMHAsl AaKTUBHOCTH BCEX
uccienoBaHHbIX 00pa3noB! Pe3ynpTaThl HEOXKHUIAHHBIE, BBIABUIATh THUIOTE3bl UX OOBSCHSIOLINE
0ECCMBICIIEHHO, HEOOXO0IMMO MPOJIOJDKEHUE HCCIICIOBAHUM. .

BHII npuBoauT K U3MEHEHHIO SHTPONHUH JOKAIBLHOM 0071aCTH 3KCIIEPUMEHTA, €r0 BIUSHUIO
MOJIBEPraeTcsi HE TOJBKO HMCIIOJIB3YIOMIMKCS PEeLenTop, HO U BCS JACTEKTUPYIOIIas anmaparypa. B
CHIIy 3TOro, JJid MOJyueHus Hauboyiee pealrcCTUYHOM KapTHUHBI Pe3yibTaTOB HCCIEAOBAHUN, B
JaHHOM 00yacTH, HEOO0XOAWMO HCIOIB30BaTh METOJbl IO3BOJSIONIME MPEIOTBPATUTh WU
MaKCUMaJbHO CHM3UTHh BJIMSIHHE Ha pPErHCTpUpYIOUlyto ammaparypy. [IpeanoskenHas HacTosiei
paboToil METOIMKA SIBJISIETCS TOMCKOM PEIICHUS TIPOOIEMBL.
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Puc. 7. CnekTp raMmma — H3jay4deHMs o0pa3na MHHepaja KPacHOro rpaHuTa, moABepruyroro panee BHII
npudopa «HI'K-BET'A». CnekTp nojy4eH CUMHTH/LISIHUOHHBIM CIIEKTPOMETPOM Ha ocHoBe kpucraia CsJ(TI).
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Puc. 8. Cl'[eKTp ramma — M3J1y4CeHus oﬁpama MHHEpaAJa KPaCHOT0 I'PAHUTA, HAXOAAIIECI0CHd HA PACCTOSIHUU 5-tm
METPOB OT MCTOYHHUKA BHII. CHeKTp MOJYy4Y€H CHMHTH/UVISHUOHHBIM CIHEKTPOMETPOM Ha OCHOBE KpPHCTAJJIA
CsJ(TI).
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Puc. 9. Cniextp raMmma — u3jydyeHus o0pa3na MHHepaja KpacHOro rpaHuTa, He nmoaBeprasuerocsi panee BHII
npudopa «HI'K-BEI'A» u sBasiomerocss o0pa3snoMm cpaBHeHMs. CIEKTpP INOJy4YeH CHUHTHLISIINMOHHBIM
CIeKTpoMeTpoM Ha ocHoBe Kpuctasia CsJ(TI).
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BOITPOCHI BOSHMKHOBEHM S JOITOJIHUTEJIbHOM DJIEKTPOBVIKYILEN CUJIBI B
OJIEKTPUYECKUX ITPUBOPAX 'EHEPUPYIOIINX HEDJIEKTPOMATI'HUTHBIE
NHOOPMAILIMOHHBIE IMTPOIIECCHI

A.B. Kapagaiikun
JIaboparopus HedleKTpoMarHuTHOU kubepuetuku «BELI'Ay»

karavaykin@mail.ru

B nokmame mpencraBieHBl pe3ynbTaThl WCCICAOBAaHWN HAINPABICHHBIX HA CO3MAaHHE YCIOBHH AT (hOPMHPOBAHUS
JOTIOJTHUTENBHON 3JEKTPOABIDKYIIEH CHIBI B 3JIEKTPUYECKHX NPHOOpAaX TEHEPUPYIOUINX HEIICKTPOMAarHUTHbIC
nH(pOpManMOHHBIE MPOLIECCHI.

CoBpemMeHHOE yueHHE OO0 JJIEKTPUYECTBE MMEET COBEPIICHHO (PEHOMEHOIOTUYHBIN
XapakTep, MPOSBISAIONIMKACS B IOJHOM OTCYTCTBUM OOBSCHEHHS CaMOH MPHPOIBI HpeaMeTra
M3Yy4YEHUs U OTPaHUYMBAIOLIMKCS JUIIb OMMCAHUEM SIBIICHUM U mpoleccoB. MHKeHepHbI MOAXO0,
B paspelieHHd  I[OJ0OHOM  CUTyallud  pEaTMCTUYHO-TPAKTHUYHBIM,  JE€MOHCTPHUPYIOIIMMA
abcTparupyeMocTb OT OTCYTCTBUSL (PU3UYECKOTO MOHMMAHUS CYTH SJEKTPHUYECKHX IPOLIECCOB U
HACTaWBAIONIMI HAa HEOOXOIUMOCTH UX TPAKTHUYECKOro HCmonb3oBaHus. OOHapyxeHUe u
nccaeaoBaHue WH(OPMAIMOHHBIX CBOMCTB djekTpudectBa [1,2,3,4] LETUKOM M IOJHOCTBHIO
OTBEUYAECT TAKOMY MH)KEHEPHOMY B3IJISly Ha JaHHYIO IpoOieMy.

Hampumep, coBpeMeHHass  JIEKTPOJMHAMUKA  TPAKTYET  MJACAIbHBIA  MCTOYHHK
ANEKTPUYECKOr0 Mpolecca KaK HE3aBUCAIIMHM OT Harpy3ku. [Ipum 3ToM camMo NOHSTHE HAarpy3Ku
TPAaKTyeTCs KaK MHTEHCUBHOCTb 3JIEKTPUYECKOIO IIpollecca — TOKa M XapaKTepu3yeTcs
ANEKTPUYECKUM COINPOTUBICHUEM LIENIM KaK €ro NpueMHUKa. BBeneHue ke Takoro mnapamerpa
3JEKTPUYECKOTO ITIpolLecca KaK HalpsbKeHHe, MPUMEHUTEIBbHO K PacCMOTPEHHUIO PEaJbHOTO
WUCTOYHMKA, CIIOCOOHO XapaKTepU30BaTh €ro OCHOBHOW NpPUHIMN  ()YHKIIMOHHPOBAHUS,
MPOSIBJISIOIINNCA B JIMHEHHOM €ro CHUXXEHUU NIpH pocTe Harpy3ku. Kpome Toro, cCHuxeHue
HaNpsDKEHUS Ha PealbHOM MCTOYHHMKE 3JIEKTPUUECKOTo IMpoliecca, MPU pocTe MoJaBaeMoi Ha HEro
Harpy3KH, sIBJISIETCS OJJHUM U3 (DEHOMEHOB. ..

O6napyxenHas B 1820 roxy OpcTenoM cmocoOHOCT MAarHUTHOW CTPENIKU OMpPeNeSIEHHBIM
0o0pa3oM pearupoBaTh Ha JIEKTPUUECKUI MpOLECC ONMpenesaniao coOoi 1eroe HalpaBIeHUE €ro
netekTupoBaHus. JlaHHBIA >QQeKT TakkKe CTPOro JEKHUT B paMKax pPaccMaTpUBaeMOro HaMu
(eHOMEHOJIOrMYHOI0 MOJIX0/1a Y4eHHUs 00 AIIEKTPUUYECTBE U SIBJIAETCS OAHUM U3 QyHIaMEHTAIbHBIX
€ro COCTaBJISIIOIIMX. VIH)KeHepHas MbICIb YEJIOBEYECTBA I103BOJIMIIA, HCHOIb3Ysl IOJA00HBIN
nepeyeHb OOHapyKeHHbIX 3()(eKToB, (PEHOMEHOB 3JIEKTPUUYECKHUX IPOLECCOB, pa3paboTaTth U
BHEJPUTH B MOBCEJHEBHYIO NMPAKTUYECKYIO JESATEIBHOCTb LENbIII KOMIUIEKC MPUOOPOB U CUCTEM,
MIPU3BAHHBIX PEIaTh Pa3HOOOPA3HbIE BOMPOCHI, KaK JIETEKTUPOBAHUS, JAaHHOTO Mpoliecca, Tak U ero
MPaKTUYECKOI0 UCIIOJB30BaHUS B PA3JINYHBIX cpepax HayKu U TEXHUKU.

Opnaxo, Bcs 9Ta paay’KHas KapTHHA COBPEMEHHOM 2JIEKTPOJMHAMMKHU PAacChIacTCs paxoM
IIpU HUCHOJIb30BAaHWU B KaueCTBE INPUEMHHUKA DJIEKTPUUYECKOrO SBJIEHUS AJIEKTPOTEXHUYECKUX
puOOPOB, TEHEPUPYIOIIUX HEIIEKTPOMAarHUTHbIE mporiecchl. [Ipubopsl criocoOHbIe TeHepUpPOBaTh
HEAJIEKTPOMAarHuTHbIE  TPOIECCHl M UMEIOUIME  DJIEKTPUYECKUH  MpUHIMI  paboThI
AKCIIEPUMEHTAJILHO JEMOHCTPUPYIOT Pl (PEHOMEHOJOTUYHBIX 3(PPEeKTOB MO psAxy MPHU3HAKOB
BBINA/IAIONINX 34 IPUBBIYHBIE PAMKH KJIACCUUECKOH 3JIEKTPOAUHAMMKH, HO LEIUKOM U MOJHOCTBIO
oOBscHSIOMMXCA WH(DOPMALIMOHHBIMUA CBOMCTBaMHM d3JekTpuuecTBa. [lomoOHoe yTBepkaeHHe
HEMOCPEJICTBEHHO BBITEKaeT U3 OOHApY)KEHHOH HECIIOCOOHOCTH W3MEPUTENIbHBIX MPUOOPOB
Pa3IMYHBIX THUIIOB JETEKTUPOBATh KIACCHUECKHUE DJIEKTPUYECKHE MapaMeTpbl B COOTBETCTBUU C
obmmenpuHATeIMU B cucteMe CU cooTHOLIEHUAMHU NPeayCMOTPEHHBIMU 3akoHOM OMa, a BEIMYUHBI
OTKJIOHEHHH 3aBHUCST TOJIBKO OT MHTEHCUBHOCTH IPOLIECCa HEAIEKTPOMArHUTHOTO T€HEPUPOBAHUSI.
Takast cutyanus TpeOyeT BBOAa B BhIpakeHUs 3akoHa OMma, Kak JUIsl MOJHOW IIeTH, TaKk U JUIS €ro
BBIIEJIEHHOTO y4acTKa JOMOJHUTEIBHOI0 KO3(@UIMEeHTa OTBETCTBEHHOIO 3a HH(OpPMAalMOHHbIE
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CBOMCTBa HOCUTENEW 3apsiia, BEIUYMHA KOTOPOrO OOBEKTHBHO OIpEnessieTcss TOJIbKO
MHTEHCUBHOCTBIO  HEIICKTPOMATHUTHBIX  IPOLECCOB T'€HEPUPYEMBIX B  pacCMaTpUBACMOU
anekTpuyecko menu. Kak mpsmMoe cieicTBUE BBIIIECKA3aHHOTO, CYLIECTBYET HEOOXOAMMOCTh
BHECEHMSI KOPPEKTUBOB B HEKOTOPBIE YCTOSBIIUECS DJICKTPOAUHAMUYECKHUE IIOHATHUS, B TOM YHUCIIE,
peub Ut 06 >dexre naneHus HaAIPsHKEHUS HA pealbHOM HCTOYHHUKE AJIEKTPUYECTBA MPU POCTE
IIOAKJIIOUYEHHON K HEMY JJIEKTpUYECKOM Harpy3ku. Kitaccnueckast 3ieKTpoAMHaMUKa Npeiaraert
COOTBETCTBYIOLIYIO MOJ€Ib OOOCHOBAaHMS ATOrO SIBJICHHS, B KaKOM KadecTBe MOXXHO Ha Hee
[I0JIAraTbCs IPU HCIOJIB30BAHUM TAaKOIO HMCTOYHMKA JUIsl TEHEPUPOBAHUS HEIJIECKTPOMArHUTHBIX
npoueccoB? Jlerko TMmoka3aTh AKCHEPUMEHTAIbHO, YTO OCHOBOIMOJArarouM (hakTopom,
ONpENEAOIMM BEIMYMHY, TaK Ha3blBAEMOr0, NAJCHUS HANpPsKEHHUs HA HUCTOYHHUKE
NEKTPUYECTBA, HCIIOJIB3YEMOrO JJIs NUTaHUS NpuOOpa T'EHEPUPYIOLIET0 HERJIEKTPOMArHUTHBIN
MpoLleCC, SBISAETCS HE BEIMYMHA €ro 3JIEKTPUYECKOM Harpy3kd, a HWHTEHCUBHOCTH CAMOIO
HeJIeKTpoMarHuTHoro  mpouecca!  Ilpu  ompeneneHHbIX — mapamMeTpax  I'€HEpUpPOBaHUs
HEDJIGKTPOMArHUTHOTO ~ TpoIecca  JJIEKTPUYECKHMM  HpuOOpoM,  MOKET  HaOIIoAaThes,
HEMOCTIKUMBINA C TOYKH 3PEHUS KJIIACCUYECKOU AIICKTPOJIUHAMUKH (DEHOMEH XapaKTePHU3yIOIIUNCS
OTCYTCTBHEM TNaJICHMsI HANpsDKEHHsS Ha HCTOYHUKE, Oojiee TOro, BO3pAacTaHUE IHUTAIOLIETO
HaIpsKEHUS.

Janee, nns oOIiero MOHUMaHUSI CYTH SIBJICHHS HEOOXOAMMO OOPATUTHCS K HEKOTOPBIM
TEOPETUYECKUM BOIIPOCAM XapPaKTEPU3YIOIUM HEAJIEKTPOMArHUTHBIE ITPOLIECCHI.

['enepupytonuii HE’IEKTPOMArHUTHBIA MPOILECC OSJICKTPUUECKUN MpUOOp CrnocoOeH
CO3aBaTh IPOTUBOIIOJIIOKHBIE 110 3HAKy BO3JEUCTBUS, CTPYKTYPUPYIOLIEE U ACCTPYKTYPHUPYIOLIEE.
CrpykTypupyroniee  BO3ACHCTBUE  XapaKTEpU3YeTCs  M3JIYUYEHHUEM  HEIJIEKTPOMATHUTHOU
uHpOpMaMK B MPOCTPAHCTBO, a JACCTPYKTYpHpPYIOIIEe, OOpaTHBIM MPOLECCOM, MOTJIOMIEHHS M3
MPOCTpPaHCTBA MH(OPMALIMKM UMEIOIIEH HERNEKTPOMAarHUTHYIO Mpupoay. Kaxmaomy U3 onucaHHBIX
BO3ICHCTBUII COOTBETCTBYET XapakTepHas KapTHHA NpUOOpPHOTO JeTeKThpoBaHus. CBs3b
HEDJIGKTPOMArHUTHBIX ~ B3aUMOACUCTBUIA ¢ HH(OPMALMOHHBIMU  MPOLECCAMH  CTAaHOBUTCS
OYEBHMJIHOM TIIpM AHAIM3€ XapakTepa BIMSIHUSA Ha peuentopsl. M3meHeHue sHTponHH
pPa3HOOOpPa3HBIX PELENTOPOB TOJ BIUSHUEM HEDJIEKTPOMArHUTHBIX IPOIECCOB OJHO3HAYHO
yKa3blBaeT Ha WX WHGOPMALMOHHBIA Xapaktep. Hambonee KpacHOPEUYHMBHIM CBHUACTEIHCTBOM
MHGOPMALIMOHHON NPUPO/AbI HE3JIEKTPOMAarHUTHBIX mpoueccoB B Ilpupose sBisercss xapaktep
IIOCJIEICTBUM MX BO3JCHCTBHsS Ha W3MEHEHUS HEKOTOPBIX IAapaMEeTPOB CIyYalHBIX IPOLIECCOB.
bbuto 06HapyXeHO, YTO HEIJIEKTPOMArHUTHbIE HH(POPMALIMOHHBIE MPOLECCHl CIIOCOOHBI U3MEHSTh
BEPOSITHOCTHBIE XapaKTEPUCTUKH CIIy4alHBIX IPOLIECCOB, HAIPHUMEP, AUCIEPCUI0. BO3MOXKHOCTH
HEDJIEKTPOMArHUTHBIX TPOLIECCOB M3MEHATh HE TOJBKO HMHTEHCHMBHOCTh Pa3HOOOPA3HBIX
CIIy4allHbIX MpPOLIECCOB, HO M CTENEHb MX CIy4alHOCTH, O€3yCIIOBHO, SIBJISIETCS HEOCHOPHUMBIM
CBHJIETEJILCTBOM B TOJb3y MX HWH(GOPMAIMOHHON NpHpojsl. B cuimy 3TOro, MMeHHoO, ciy4aiHble
npoueccel HauOosiee YYBCTBUTENbHBI K BO3JECHUCTBUSAM JIaHHOTO THUMA, YTO MO3BOJIAET
pa3pabaTbIBaTh Ha X OCHOBE €MHbIE CTAHAAPThI pELIeNITUPOBAHMS JAaHHOTO BU/1a B3aUMOJIeHCTBUI
[5].

Tabmmma 1.

Cpennee 3HaueHue

VYuactok | CkopocTh cuera pernentopa OTHOCHUTEJIbHOM TUCTIEPCUU
Wwmn/cex BBIUHCJIEHHOE TI0 TPEM

oM KaNIIIM U3MEPEHUSIM
KOHTPOJIMPYEMOTO ITapaMeTpa
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1. 2,23 0,062
2. 1,83 0,142
3. 1,75 0,092
4. 2,41 0,050
5. 2,00 0,066
6. 2,29 0,530

2,18 0,060

Ha pucynkax | u 2 npencraBiieHbl XapaKT€pHbIE IPUMEPbl PErMCTPUPOBAaHUS BO3AEUCTBUN
HERJICKTPOMArHUTHOM MpPUPOJBsl O0OMX 3HAKOB C UCIOJIb30BAaHUEM B KadyecTBE pelenropa
CIIy9aiflHOTO TMpoliecca paJAroaKTHBHOTO pacmaaa. OOpamaioT Ha ceOs BHUMAaHHE THIIMYHBIC
IIOCJICACTBYS JAHHOIO BHUJA B3aUMOJCHCTBUN. YBEIMYEHUE CTPYKTYPHUPOBAHHOCTH PELENTOPA,
YMEHBIIICHUE CTETIEHH XaOTUYHOCTH MPOLECCa, BEIPAKEHO B CHIKEHUHU Pa3dpoca perucTpupyeMbIX
JaHHBIX — aucnepcud, pucyHok 1. OOpaTHoe sBIEHHE AECTPYKTYPHUPYIOLIEr0 Xapakrepa,
CONPOBOXKAACTCS POCTOM Xaoca B PELENTOPE - YBEIMYECHHE IUCIEPCUM XapaKTEePU3YIOLIEro
napameTpa, pucyHok 2. JlaHHbIE SKCIIEpUMEHTHI IPOBOAMIIUCH C MCIIOJIb30BAaHUEM pa3pabOTaHHOIO

B HaIlei 1aboparopuu reHepaTopa HedIeKTpoMarauTHEIX mporieccoB «HI'K-BET' Ay.
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Puc. 1. Peructpupyemblii curiaJji, npeacraB/siiommii codoii BpeMeHHOI psig cOOBITHIA - MPOMEKYTKOB BpeMeHH
Ha0opa pelenTOPHOIi CHCTeMOIi CTPOro 3aIaHHOT0 YUCJIA PErHCTPUPYEMbIX PAIHOAKTHBHBIX YaCTHII, TapaMeTp
00paTHBI CKOPOCTH cyeTa. BepTUKaNTbHBIMHU THHUAMHU 0TMEYEH Y4ACTOK F'eHEePHP OBAHUS
crpykrypoodpasywomero HUII npudopa «kHI'K-BEI'A».

Panee omnucanHble (eHOMEHBI pPa0OTBl DJIEKTPUYECKOTO MpHOOpa TIeHEPUPYIOIIETro
HEDJIEKTpOMarHuTHeIe WHpopMannoHHbie mporecckl (HUII) BelpakeHHBIE, B TOM dYHCIEe U B
HECOOTBETCTBHHM MapaMeTpa MaJeHus HAIPsHKEHUsI HA UICTOYHUKE 3JIEKTPUUECTBA OT MpeaiaraeMon
Harpy3KH, SIBIISTIOTCSI CJIEJICTBHEM WMEHHO WH(OPMAIMOHHOCTH sIBIeHUs. Jlamee Ui KpaTKOCTH
OyauM HasbiBaTh 3TOT 3pdekT — «wpdexkrom Harpysku» (OH). bwuio obnapyxkeno, uro OH
BO3HUKAET TOJNbKO B MOMEHT paboTsl npubdopa «HI'K-BEI'A» cooTBeTcTBYyIOLIErO0 PUCYHKY 2, TO
€CTh, B JECTPYKTYPUPYIOIIEM BEIIECTBO pEIENnTopa peXHMe. IDTOT PEKUM XapaKTepH3yeTcs
JIOKAJIbHBIM YBEIIMYEHUEM DHTPOIHH, BEIMYMHA KOTOPOH 3aBUCHUT TOJBKO OT HHTEHCHBHOCTH
renepupoBanusi HUII nannoro 3naka. [lombiTaeMcst ¢ mo3unuu TeOpuu UH(GOPMAIMU OIKCATh 3TO
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SBJICHUE. YBEINYCHUE DHTPOIMM CPENbI, WM MOTEPS CTPYKTYPHOW OPraHM30BaHHOCTH SIBISICTCA
CIIEZICTBUEM OTTOKa HH(OpPMauM M3 JOKAIbHOM O00JacTH SKCIEPUMEHTa, WMEHHO OTTOK
nHpOpMaLUY, UMEIOIUI HEeIEKTPOMArHUTHBIA XapakTep M BBI3BIBAET B DJICKTPUYECKOH cXeMme
npubopa «HI'K-BEI'A»  ¢dopmupoBanme HocuTeneil 3apsia  OTIMYAIOUIMXCS — CBOMMH
XapaKTepUCTUKaMHU OT HOCUTENIEH 3apsia MUTAKLEro HanpsbkeHus. ClenyeT npeaooKUTh, 4YTO
OTTOK HH(pOpPMAIMKA HEIIEKTPOMArHUTHOTO Xapakrepa (OpMUPYET HW3MEHEHHE CTPYKTYPHI
HOCUTENIeH 3apsia — 3JIEKTPOHOB. Takue «M3MEHEHHbIE» HOCUTENM 3apsiia 00JIafaloT psAaoM
OTJINYUH OT KJIACCHYECKOIO 3JIEKTPUYECTBA, €CTh OCHOBAHUs YTBEPKIATh, YTO HOCUTEIM 3apsiaa C
U3MEHEHHBIMM  MH()OPMAlMOHHBIMU  CBOMcTBaMM  0Oojiee aKTHBHO  B3aUMOJCHCTBYIOT B
JIeKTpUUecKol 1enu. Takoil BbIBOA ObUI C/I€NaH HA OCHOBE MHOTOJIETHUX JKCIEPUMEHTOB. B uém
3aKIIIOYAIOTCA OTH OTIMYMS HOcuTenel 3apsana? UTtoObl OTBETUTH HA 3TOT U JApyrue NOJ0O0HBIE
BOIIPOCHI IIPEIACTOSIIO IIPOBECTU PYTHHHBIE MHOTOJIETHUE 3KCIIEPUMEHTBI, KOTOPBIE, BIIPOYEM, €I
Jajeku otT 3aBepieHus. OHAKO MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO UMEHHO B3aUMOJEHCTBHE
HOCHTEJIEH 3apsiia XapaKTepU3YIOLIMXCs Pa3IMYHbIMA CBOMCTBAMHU, KOTOPBIE CIENYET TPAKTOBATh

Kak nH(pOpMaIMOHHbIE CBOICTBA, 1 hopmupyercs DH u psia aApyrux 3G hexToB.
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Puc. 2. Peructpupyemsblii cUrHaJ1, NpecTaB/ISIOMMIl c000ii BpeMeHHOM ps coOBITHII - MPOMEKYTKOB BpeMeHH
Ha0opa pelenTOPHOIi CHCTeMOIi CTPOro 3aIaHHOTO0 YUCJIA PErHCTPUPYEMbIX PAIHOAKTHBHBIX YaCTHII, TapaMeTp
o0paTHBIii ckopocTH cyeTa. BepTUKAaTbHBIMHU JUHUSAMHU OTMeYeH YYACTOK IreHepUPOBAHMSA
aectpykrypupylomero HAII npudopa « HI'K-BEI'A».

['maBHBIM BBIBOJIOM CIJIEZyeT CUMTaTh, 0Opa3oBaHUE B AJIEKTPUUYECKOW IIETIHM TeHepaTopa
HUII Hocuteneit 3apana ¢ U3MEHEHHBIMU WH()OPMALMOHHBIMUA CBOMCTBAMH, OTIUYAIOIIUMUCSA OT
HOCUTENIeH 3apsdja MUTAIOIIEr0 HampspKeHus, Oonblield (U3NYECKOH AaKTHUBHOCTBIO, CIEIyeT
TpPakToOBaTh Kak (OpMHUpPOBaHUE AOMOJHUTENBbHON 3nekrponaBmwxkymed cuibl (JI3/C). Ynmanoch
YCTQHOBUTH, CTENEHb AKTUBHOCTH HOCUTENEeH 3apsja ¢ H3MEHEHHBIMM HH()OPMAIMOHHBIMU
CBOMCTBAMH SKCIOHEHIIMAIIBHO PACTET C YBEIUYEHUEM UHTEHCUBHOCTH reHepupyemoro HUIT.

PaccmarpuBas QopmupoBaHue, B OIJEKTPUUYECKOH CXeMe Harpy3Kd KOHKPETHOTO
AJIEKTPUIECKOTO TpoIlecca, HOCUTENEH 3apsia ¢ U3MEHEHHBIMHU, 00Jiee aKTUBHBIMU (DU3UIECKUMU
CBOWCTBaMM, MbI uMeeM jeno c¢ oOpazoBanue JIDJIC, mo cBOMM XapakTepUCTHKAaM CIIOCOOHOM
npes3oiitu DJIC ucrounuka nutanus. Yto Oyaer o3HauaTh JaHHas cutyanus? Kak MuHumMywM,
clIeyeT OJHO3HA4YHO MPEIOJIOKUTh O BO3MOXKHOCTU IOJIyYEHUS aBTOHOMHOIO 3JIEKTPUUECKOTO
Ipolecca HE3aBUCAILErO OT BHEIIHETO MCTOYHMKA JJIEKTPUYECTBA, 4 KaK MAKCHMYM, MO3BOJIUT
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pa3paboTarh aBTOHOMHBIA MPAKTHYECKH OE3TOTUIMBHBIA MCTOYHUK SHEpruu. [10g00HBIN BBIBOI
HENOCPEACTBEHHO BBITEKACT M3 aHAIW3a SKCIEPUMEHTAIBHBIX JaHHBIX. VCIojb30BaHUE, BBILIE
omucaHHoro, metona perentupoBanuss HUIT mo3Bomumo paspabortaTs mpubOOp, reHEepUPYIOIMINMA
JAQHHBIM BUJ B3aMMOJCHCTBHUM, XapaKTEPU3YIOLIUNCA MAaKCUMaJIbHOM MHTEHCUBHOCTBIO, 4YTO
COOTBETCTBYET U INOJYYEHHIO MAKCHUMAJIbHO BO3MOXHOI'O M3MEHEHMs MH(OPMAIMOHHBIX CBOMCTB
HOCUTENICH 3apsAnga, OONagarolMX MAaKCHUMAIbHOW (DU3MYECKON aKTHBHOCTBHIO 3HAYUTEIHHO
IIPEBOCXOALICH AaHAJIOTUYHBIM MapaMeTp MCTOYHMKA MUTaHMA. 31eCh cielyeT 0co00 OTMETUTH,
KaK MOKa3aJil SKCIIEPUMEHTHI, MH()OPMAIIMOHHBIE CBOMCTBA HOCHTENEH 3apsa COOTBETCTBYIOIINE
pa3sHOOOpa3HbIM M3BECTHBIM MCTOYHUKAM 3JIEKTPUUECKOro Ipolecca MPaKTHUECKH WJICHTUYHBI U
MOTYT paccMaTpuBaTbcs Kak oOnajaromue (GOHOBBHIMM IapameTrpamu (PU3HYECKON aKTHBHOCTH.
OneIT UCCIeA0BaHUN TOKa3bIBAET, MOJIYYEHHE HOCHUTEIEH 3apsja ¢ MaKCUMaJIbHO M3MEHEHHBIMU
MHGOPMALIMOHHBIMM CBOMCTBaMH M 00JaJaOIIMX MAaKCHUMAJIbHBIMM IOKa3aTeas MU (hru3HUYecKon
AKTUBHOCTH SIBJISIETCS HE €IMHCTBEHHOM HEOOXOAMMOM TEXHOJIOIMEN /7Sl IOJyYEeHUs! aBTOHOMHOT'O
OC3TOIUIMBHOTO HMCTOYHUKA AeKTpodHepruu (ABMD). Beulo BBISICHEHO, YTO YeM 3HAYHMTEIIbHEE
M3MEHEHHE HMH(OPMAIIMOHHBIX CBOMCTB HOCHUTENCH 3apsga M COOTBETCTBEHHO HX (HU3MUECKass
aKTUBHOCTh, TeM MeHee crtabuiibHa paborta renepupyromero HUIT mpubopa B pexxume ABUD.
[lonsaTh mnoyeMy uMeEET MeCcTO MOoJo0HAas CHUTyalus I[IO3BOJIMJIO IPUMEHEHHE METoja
pelenTUpOBaHUs. HAa OCHOBE MCCIEINOBAHMS  JUCIEPCUM  KOHTPOJIMPYEMOIO  IapaMeTpa
XapaKTEepU3yIOIIEr0o HMHTEHCUBHOCTb CIy4yallHOro Ipoliecca paJuOaKTUBHOro pacnana. Taxas
TEXHOJIOTHUS TO3BOJISIET KOHTPOJIMPOBATh BO BPEMEHM KAK MHTEHCUBHOCTH HERJIEKTPOMAarHUTHOTO
mpoiiecca, TaKk U €ro 3Hak. 3aderast Biepea HEOOXOAMMO OTMETUTh, YTO, UMEHHO, CMEHA 3HaKa
XapakTepa He3JeKTPOMAarHUTHOTO MPOLecca U BUJIOCh IPUYMHOM OTCYTCTBUS CTaOMIBHOIN paboThI
HERJIEKTPOMAarHUTHBIX T€HEPUPYIOIUX NpuOopoB B pexxume ABMD.

Tak, pucyHok 3 rpaduyeck mOKa3bIBaeT OAUH U3 3KCIIEPUMEHTOB, ITO3BOJISIONIMX OLIEHUTD
xapakrtep BiausiHHA reHepupyemoro HUII Ha wcmomb3yemblii penentop B mporecce padoThl C
ucnosib3oBanueM TexHonorun ABUD. I'paduk pa3dbut Ha mecTh y4yacTKOB, KaXJIOMY M3 KOTOPBIX
COOTBETCTBYET OIpeAeieHHbIH pexxuM pabdoTsl renepupyromero HUIL mpubopa «HI'K-BET Ax.
VYuactok 1 cooTBeTcTBYeT (DOHY, TO €CTh, Ha 3TOM ydactke renepupyroumii HAII npubGop Obln
BeikitoueH. Ha yaactke 2 mpubop «HI'K-BEI'A» ¢ynkunonupoan BHe pexxuma ABUD, Hocurenn
3apsiia ¢ M3MEHEHHbIMH HH(OPMAIMOHHBIMH CBOMCTBaMHM HE MOJABAJUCh B IHTAIOLIYIO
ANEKTPUYECKYIO LIeTb MPUOOpa, a JOKATN30BbIBAINCH BHYTPHU LIENU C UCIIOIb30BAaHUEM TEXHOJIOTUU
«HEIIEKTPOMAarHUTHOTO 3aTBOPay», TaKkas TEXHOJIOTHS MO3BOJSAET M30JMPOBATH HOCUTEIH 3apsiia ¢
M3MEHEHHBIMH HMH(OPMALlMOHHBIMU CBOWCTBAMHU OT MHUTAIOIIMX 3JIEKTPUUYECKYIO LIEMb HOCUTENEH
3apsizia. Yyactok 3 cooTBeTcTBYyeT pabote renepupyromero HUII npubopa B pexxume ABUD. 4-Thit
Y4acCTOK JE€MOHCTPUPYET CaMOIPOU3BONIBHBI cOOM pabotsl renepupyromero HUIT mpubopa.
VYyacTok 5 — camonpou3BoJibHOE BKItoueHue renepupyrouiero HUII npubopa B pexxume ABUD. 6-
TOM y4acTOK MOBTOPHBIN cOoii paboTel renepupytomero HUII npubopa B pexxume ABUDI u, Takum
o0pa3oM, JeMOHCTpHPYeT (OHOBBIN MapaMeTp BHEIIHEro BIHMsSHHE cO cTOpoHbl mpubopa «HI'K-

BET'A» naxopsierocst B COCTOSTHUU ¢00s, CaMOTIPOM3BOJIBHOTO MpEKpaiieHusi paboThl B PEXXUME
ABUD.
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Puc. 3. Perucrpupyemblii CMrHaJ1, IPeICTABJIAIOIMI c000ii BpeMeHHOI P/l COOBITHI - IPOMEKYTKOB BpeMeHH
Ha0opa peleNnTOPHOI CHCTEMOIi CTPOro 3aJAHHOI0 YHCJIA PerHCTPUPYEMbIX PAIHOAKTHBHBIX YaCTHII, TApamMeTp
o0paTHBIIi cKopocTH cyeTa. BepTUKaJbHBIMU JHHHSMH OTMEYeHbl YYACTKH IKCIIePUMEHTa. Y4acTok 3
cooTBeTcTBYeT renepuposanuio HUII npudopa «HI'K-BET'A» ¢pynkuuonupyromero B pexkume ABHD.

AHanu3 xapakTepa BHEIIHErO HE3NEKTPOMAarHUTHOIO BJIMSHMS HAa PELENTOpP CO CTOPOHBI
renepupytomero HUIT npubopa «HI'K-BET'A» mo3BoisieT MOHATH HPUYMHBI OTCYTCTBHUS €O
CTaOWIIBHOU PaOOTHI.

Hcnonb3yemplii B Ka4eCTBE pELENTOpa AETEKTOpP PaJAMOAaKTUBHOIO M3JIY4EHHMS Ha OCHOBE
cuetunka ['eiirepa CH-8b xapakrepusyercs CIEQyIOIUMU KOHTPOJIUPYEMBIMU IapaMETpaMH,
CKOPOCTBIO CYETa — COOTBETCTBYIOIIEH YPOBHIO PAJIMOAKTHUBHOIO M3JIYYEHHUS U OIpEAENIeMON Ha
e€ OCHOBE OTHOCHTEIbHOH Iucnepcuu. DTH HapaMeTpbl MO3BOJISIIO CyIUTh 00 HMHTEHCUBHOCTH
HMUII u 0 3HaKe ero BHEIIHETO BIUSHUA HA PELIENTOP.

Beime  y)xe oTmedanack  CIOCOOHOCTh — pa3sHOOOpA3HBIX — CIy4allHBIX  IPOILIECCOB
COOTBETCTBYIOIIUM 00pa30M pearupoBaTh Ha BHELIHEE HEAJIEKTPOMATrHUTHOE BO3JEUCTBUE, OBLIN
JaHbl TUIMYHBIE INpPUMEpHl peakuuu peuentopa. Celyac HaM MNPEACTOUT OLICHUTH BHEIIHEE
HeaslekTpoMaruutHoe BoznercTeue npudopa «HI'K-BEI'A» Ha pa3nnyHbIx pexumax, o ydacTKam,
OTHOCUTENIbHO (OHOBBIX 3HadeHWH. Pucynok 3, tabmuua 1. Tak, y4acTok 2 JeMOHCTpPHpYET
peaKkuuil  peuenTtopa  Ha  JACCTPYKTYpPHPYIOIEEe  BEIIECTBO  BHEIIHEE  BO3JICHCTBHE
HERJIEKTPOMAarHUTHOM mpupossl, Gopmupyemoe reneparopom HUIT «HI'K-BEI'A», Tonabko Takue
MPOLIECChl  CIMIOCOOHBI  BBbI3bIBaTh HEOOXOAuMbIE [UIsl (YHKIMOHMpoBaHUS pexuma ABUD
M3MEHEHHsI HHPOPMALIMOHHBIX CBOMCTB HOCUTENS 3apsa B 3JIEKTPUUYECKOHN LIEMU FeHEPUPYIOLIETO
ycrpoiictBa. Ha atom yuactke oOHapyxuBaeM Ha ()OHE COKpaIlleHMsI MHTEHCHBHOCTH Ipoliecca
PaIUOAKTUBHOIO pacmaja pPe3Koe YBEIMYEHHE OTHOCUTEIIBHOW AUCIEPCHU KOHTPOIMPYEMOTO
rnapaMmerpa, 4To SBJISieTCSl O€3YyCIOBHBIM CBMJIETEIBCTBOM pOCTa SHTPONUHU penentopa. ITo
KJIACCHYECKash peakuus pelenTopa Ha MPEeMIOKEHHOE JIEeCTPYKTYPHUPYIOLIEE BO3AEHCTBUE
HEDJIEKTPOMAarHuTHOW Mpupoabl. Jlanee, B MPOM3BOJILHO BHIOpAHHBI MOMEHT BpeMEHH padoTa
reraepupytomiero HUIT mpubopa Oputa mepeBeneHa B pexkuMm ABUD. Peaknus perientopa He
3actaBuia ce0s *KaaTh, HA ydacTke 3, oOOHapyKMBaeM COKpallleHHe OTHOCUTENIbHOM IUCIIEPCUH, UTO
CBUJETEIBCTBYET O NPUTOKE B cucTteMy, renepupytomyro HUIT B pexxume ABU3I, HekoToporo
KoiauuecTtBa MHGopmanuu. Takas peaxkiuss MOXKET ObITh OOBSICHEHAa €IMHCTBEHHOW NpPUYMHON
HAKOIIJICHUS JIIEKTPUYECKOMN LETIBIO BO30YXJICHUSA reseparopa «HI'K-BETI'A»
HEIJICKTPOMArHUTHOW HWH(POPMAIIMH, SBISIOMICHCS HEOThEMJIEMON YepTOl €ro paboThl B ITOM
pexxume. CrenyeT npearnonokuTh, 4YTO 3TOT CTPYKTYPOOOpasyromuii mporece, (popMupyromumiics B
anekTpuyeckol 1enu renepupytoumiero HUIl mpubopa, nomkeH NpUBOAUTH K HEU30EKHOMY
CHIDKEHHIO BEJIMYMHBI MH()OPMAIIMOHHBIX CBOMCTB HOCUTENEH 3apsiia U MOTepH UMH HEOOXOJUMO
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¢u3n4eckoil aKTUBHOCTH. OTa CHUTyalusl SBISETCA KJIIOYEBOW B LENM IOHUMAHUSA CYyTH
MPOUCXOIAIIe B 3JeKTpuueckoi wnenu reHepupyromero HUII npubopa wmHPOpManMOHHBIX
SIBJICHUH B Tporiecce GyHKIMOHUpOBaHUsS B pexkuMe ABMD. OOmuM pe3ynbTaToM JOHKHO CTaTh
npekpaiieHue padboTsl mpudopa B pexxume ABMD, uto Mbl 1 HaOII0/1aeM CITYCTS HEKOTOPOE BpEMS.
OueBuAHO, YeM HMHTEHCHBHEE INpOLEcC, TpeOyeMblid Al U3MEHEHUs MH()OPMALMOHHBIX CBOMCTB
HOCHUTEIIS 3apsiaa, TeM ObicTpee OylIeT HaKalIMBaTbCs B DJIEKTPUYECKOM HEMH T€HEPUPYIOIIETro
npubopa «1apa3uTHas» HEIJIEKTpOMarHuTHas uHpopMmauusa. JlaHHble 3aBUCMMOCTH ObUIN
MIOATBEPIKJIEHBl 3KCIEPUMEHTAIBHO. OTy BEPCUI0 CaMOIPOM3BOJIBHOIO IPEKPAILEHUsl PEXUMA
ABUD kpacHOpeYMBO MOJATBEPXKAACT y4acTOK 4, Ha HEM BHUJHO MNPHUCYTCTBHUE 3HAUYUTEIHHOTO
CTPYKTYpOOOPa3yroIIero BHEIIHETO HEIEKTPOMAarHUTHOT'O BO3JCHCTBHUS. ITponecc
XapaKTepU3yeTcs PE3KUM YBEIMYEHUEM PaJMOAKTUBHOCTH C NApauIeIbHBIM PE3KUM CHH)KEHHEM
OTHOCHUTEJIBHOW JTUCIIEPCUM KOHTPOJIMPYEMOro curHana penentopa. KoHcratupyem ¢axr,
HETMOCPEJCTBEHHO II0CJIE CaMOIPOM3BOJILHOIO BBIXO/a T€HEPHPYIOUIET0 NpuUOOpa U3 pexuMa
ABMD peuentop IOEeMOHCTpUPYET NPUCYTCTBHE B CHUCTEME 3HAYUTENBHOIO KOJUYECTBA
uHbOpMAIIMM  HEIJIEKTPOMArHUTHOW  mHpupoabl. @DaKTHUECKH Y4acTOK 4 MBI  MOXEM
XapaKTepu30BaTh Kak JKAYIIUH pPEKUM, HEOOXOMUMBIH Ui MEpeu3ydyeHHUs HaKOIUBIIEHCS
HEJIEKTPOMAarHuTHOW MH(GOpPMaIUU B IPOCTPAHCTBO.

JlanbHeliee pa3BUTHE OKCIEPUMEHTa, YYacTOK 5, TIOKa3bplBa€T CaMOIPOM3BOJIBHOE
Bo3oOHOBNeHHe reHepupoBanuss HUWII B pexume ABHD, npuumHOi KOTOpPOro sIBiISETCS
BO3BpalleHue TpeOyeMoi (u3nyeckoil akTUBHOCTH HocHuTesel 3apsaa. OnHako, 3anac Gpu3n4eckoi
aKTUBHOCTH HOCHUTEJEH 3apsia Obll MUHMMAJIbHBIM M CaMOIPOM3BOJIBHOE MpEKpalleHue padoThl
reHepUpyIoLero npudbopa He 3acTaBWiIO ceOs JIOAro XkJaaTh, ydacTok 6. Jlerko mpocieauts Ha
Ha4yaJlbHOM 3Tale y4yacTka 6 I[OBTOPEHUE CHUTYallMH C Y4acTKOM 4, aHaJIOIMYHOE YBEIMUYEHUE
PaZMOaKTUBHOCTH C MAapaUICIbHBIM CHM)KEHUEM OTHOCUTENIBHOM JUCIEPCUU — CIEACTBHE
MPUCYTCTBUS M3JIHUIIKOB HAKOIHBILIEHCS HEIIEKTPOMArHUTHONH HH(OpMAIK, KOTOpas B JaHHOH
CUTyalluHl 3arjlylaeT Iporecc oOpa3oBaHUs HOCUTENeH 3apsaa ¢ TpeOyeMoM BeJIWYMHOM
¢usnveckoii akTuBHOCTH. DakTUYEeCKH y4acTOK 4 ¥ Hayajuo 6-r0 ydacTKa IOJIHOCTBIO
COOTBETCTBYIOT IpOLECCY, MPEACTaBICHHOMY Ha PUCYHKE |, 1OJ00HBIE aHAJIOTUU MO3BOJSIOT
BbIpa0OTaTh OOIIME KPUTEPUU B OLEHKAX HEIJIEKTPOMAarHUTHOTO WH(POPMALMOHHOTO BO3JCHCTBUS
Ha BELIECTBO PELENTOpa U COOTBETCTBYIOIIMM O0Opa3oM HCIHOJIb30BAaTh B pealbHOW MHXKEHEPHOMH
MIpaKTHKE.

MHoOrouuciaeHHble 3KCIEPUMEHTHl YTBEPKAAIOT O HEOOXOAWMOCTH NPUHYAUTEIBHOTO
0TBOJIa U3 dJeKTpuueckoil nenu renepupytoniero HUII npubopa, GpyHKIIMOHUPYIOLIETO B pexUME
ABWD, nakarmuBaromielicss B Hell CTPYKTYpHOM HedsleKTpoMarHuTHOM MH(opmanuu. TexHomorus
MOJI0OHOTO OTBOAA M3 ILEMHM «Iapa3UTHON» HEIIEKTPOMArHUTHOW HHQOpPMAIMM CBOAMTCA K
pealM3anMM Ipouecca JBOMHOIO TE€HEpUpOBaHUA. JlaHHAs TEXHOJOTUS MpedyCMaTpHUBacT
OJIHOBPEMEHHOE HCIIOJIb30BaHUE JBYX He3aBUCHUMBIX reHepupyroummx HUII mpubopos, oaun us
KOTOPBIX TE€HEpUpPYeT NECTPYKTYPUPYIOLIMH pexHUM, MPOU3BOJAIIMN YCIOBHS A 0Opa3oBaHUs
TpeOyeMBbIX CBOICTB HOCHUTENEH 3apsiia, CTOJIb HEOOXOAUMBIX IJs Mmojaaepkanus pexxuma ABUD, a
Apyro u3iIy4aeT B IPOCTPAHCTBO OOpasyroliuecss B IMpolecce ero padoThl «apa3uTHHIE»
HEAJIEKTPOMAarHUTHbIE U3ITUIIKH.

B Hacrosimee Bpems B Hamied jgabopaTopuu NpoxoauT TectupoBanue ABUD ¢ manoii
MOIIIHOCTbIO ~ BBIpa0aThIBAEMOM  3JIEKTPOIHEPTHUHU. [Torpebnenue  renepatopa  HUII
¢bynkunonupytomiero B pexxume ABUD cocraBisier nmopsaka 150 mMukpoammep, onpeaeauTh ke
BbIpa0aThIBAEMYIO MPHUOOPOM MOIIHOCTbH CJIO)KHO, YYUTBIBAas BBIIICONHUCAHHBIE MPOOJIEMBI C
JEeTeKTUPOBAaHMEM MOJO0HOrO TMpoliecca, OJHAKO, OLEHHBas CKOPOCTh 3apsJKd MHTAIOLIeH
aKKyMYJIATOPHON OaTapeu, €€ MOKHO ONpENeNUTh MpUOIM3UTENbHO OKojJo 500 muinammep.
Bosiee MHTEHCHBHBIE MTPOLIECCHI, TPU3BAHHbIE TPOU3BOAUTE OOJIBIINE BBIpabaThIBa€Mble MOIITHOCTH,
B HACTOSIIEEe BPEMsI CTAJIKHBAIOTCS C PAJOM TEXHOJIOTMYECKUX CIIOKHOCTEH BbIpa)karouIuxcs B
OTCYTCTBUHM CTAOMJIBHOW CHHXPOHHOM palOOThl CHUCTEMbI JBOMHOIO HEIJIEKTPOMArHUTHOTO
TE€HEPUPOBAHHUS, 31€Ch €IIE MPEACTOAT UCCIEAOBAHUS. . .

HccnenoBanne WHGOPMALMOHHBIX CBOWCTB  3JIEKTPUYECTBA  pacIIUpsieT IepeueHb
(beHoMeHoNnornueckux 3(PQPEeKToB, MO3BOISAIONIMX Ha WX OCHOBE pa3palaThiBaTh HEAOCTYIHbBIE
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paHee TEXHOJIOTMH B DPa3HOOOPa3HbIX cdepax HMHKEHEPHOU [eATENbHOCTH, OT Ieperadyn
HEAJICKTPOMArHUTHOM MH(POpPMALMU B MPOCTPAHCTBE, OO MPUHIMIIAAIGHO HOBBIX HCTOYHHUKOB
sHepruu. B HacTosAmee BpeMs HEBO3MOMKHO OaXe NPEICTaBUTh HMEIOLIMECS HA 3TOM IIyTH
ciokHocTd. OJHAKO, HE CIEyeT CUUTATh, YTO MUCCIEA0BATENb JAaHHON MPOOJIEMBI IPECTABISAET U3
ce0s1 0eCIOMOIIHOrO IYTHHKA, OKOHYATEJIbHO 3a0JyAMBIIErocsi B OECUMCICHHOM KOJHYECTBE
HEOOBSICHUMBIX (DAaKTOB M HKCHEPUMEHTAIBHO HEMOATBEPKACHHBIX Teopuil. Her, clioxHOCTB
npobjemMbl HE O3HayaeT Hauly OeCclOMOIIHOCTh Iepel He. OTCyTCTBHE TEOpeTHYEeCKOIro
MIOHUMAaHMsI HE SBJISIETCS IPUTOBOPOM B OOIIEHAYYHOM HETIPU3HAHUU SKCIIEPUMEHTAIBHBIX paboT B
Ha3BaHHOU 00JIACTH.
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The report presents the results of research aimed at creating conditions for the formation of additional electromotive
force in electric devices generating non-electromagnetic information processes.
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OT YET'O U KAK 3ABUCUT CPEJHAA CKOPOCTD JOCTUXXEHU A KOHTAKTA
U3MEPUTEJIBHOI'O KOMITJIEKCA GRG-01M1 C PA3BHOY JAJIEHHBIMU OB bEKTAMU
TP PABOTE YEPE3 NX OJIEKTPOHHBIE M30bPAKEHIMA

B.T. llIkaToB
Yacrnas nabopatopus GRG, Tomck

leo_l@inbox.ru

B pabore mnoxyueH TpenBapUTENbHBIH OTBET HAa BAaKHBI BONPOC, KAaKOB TOPSAIOK CpPEAHEH CKOpOCTH
NH(OPMALMOHHOTO «OCBOCHUS» MPOCTPAHCTBA, OTHCIISIOMIEr0 caM OOBEKT OT ero u300paxkeHHs, INpuU padoTe
omepatopa ¢ ToHko noneBbM (TIT) mamepurenbubiM kKoMruiekcoM GRG-001M1 u B kakux mpepenax 3Ta CKOPOCTh
MOJKET BapbUPOBAThCs. BBISCHUIOCH, YTO BEIWYMHA CKOPOCTH «OCBOEHHS» ONpedesseTcs, NPHU MPOYUX PaBHBIX, HE
TOJIBKO CBOWCTBaMH CpeJbl, 3alOJIHSIONIEH HCCleIyeMoe NpPOCTPAaHCTBO, HO W TEMIOM Cb&Ma HH(pOpMAIHMU
nm3mepureneM GRG-001M1, a takxe, IpeANoN0oXKUTENFHO, aKTHUBHOCTBIO OIlepaTopa. Takue OTBEThl yAAJIOCh IHOIY4YUTh
mpu paboTe ¢ BechbMa yAAICHHBIMH KocMudeckuMu Tenmamu: JlyHoit, Mapcom, cmytaukamu lOmumTepa u cuctemoit
ITmyrona. Okazanoch TakKe, YTO MCKOMAsi CPENHSSI CKOPOCTh «OCBOCHHS» IPOCTPAHCTBA HA OONBIINX YHANCHHUAX
CBSI3aHA C PACCTOSHHEM MEKIy H3MEPUTENeM U 00heKTOM Kak V~VS. M3006paxeHus TpeGyeMbiX 00hEKTOB MOTyUCHBI
n3 apxuBoB NASA. B npyrux, Ooiee paHHHMX, JKCIIEPHMEHTaX OIIGHUBAJAaCh Ta JK€ XapaKTEPUCTHKA, HO IPH
CYIIECTBEHHO MEHBIINX PACCTOSHUAX U OOJBIIEH IUIOTHOCTH Pa3essIIoIel Cpeibl.

Beenenne. Cpenoit Tonko nonesbix (TII) B3aumopeiictBuii siBnsercss @uznueckuii Bakyym
(®B, crapoe Ha3zBaHue - 3¢up), KOTOPbIi B YUCTOM BHJE XaPaKTEPU3YETCS HN3BECTHBIMU

-12
napaMeTpamMu: dJeKTpudeckas noctossHHasg €0 = 8,854*10™° ®d/m, MmarHuTHas mocrosHHas [0 =

1,26*10'6 'e/M ¥ rpaBUTalMOHHAs MOCTOsHHAs Y0 = 6,674*E-11 H*m2*kr 2, OHIUKIOIIE AU
«Dusukay. PenpunTtHOe u3nanue «DU3HUECKOTO SHIUKIIONEIUYeckoro cioBaps» 1983 rona.
bonwsmas poccuiickas sHuukimoneaus, M., 2003 r. [1]. DT KOHCTAaHTHI OMNPENEISIOT CHUJIOBBIC
ANEKTPOMArHUTHBIE U TPaBUTALMOHHBIC B3aWMOJACWUCTBUA B paMKax TpPaAUIMOHHOW ¢usuku. s
Takoro THUIIA B3aWUMOJCHUCTBUM IIpelNeiIbHas CKOPOCTb pacCHpOCTPAHEHHUs BO3MYLIEHUN HE

MPEBBINIACT CKOPOCTHU CBeTa B Bakyyme C= 1/@50, KOHKpeTHO 299792,458 kM/cek.

Tonko nonessie (TII) B3aumonelcTBuUs, 1O KpailHel Mepe, B JajbHEH 30HE HCCIeAyeMBbIX
O00BEKTOB, HE SABISIOTCS SHEPreTMYECKHMHM, a, CKOpee, MPOSIBIIAIOT ceOs Kak MH(OpMaIMOHHBIE.
Jlyig TakuX B3aUMOJICHCTBUI CKOPOCThH PAclpOCTPaHEHMsI BO3MYILEHHUS HAIPSIMYIO HE NPUBSA3aHA K
ckopoctu cBeta C. OHa, B 3aBUCHMOCTH OT YCJIOBUHM, MOXET OBITh KaK CYIIECTBEHHO HMXKE, TaK U
BBIIIIE OOIICTTPUHATON MPEETHbHON CKOPOCTH.

B Hayke Ben€rcs HENpepbIBHBIN IOMCK aJEKBATHBIX MEXAaHW3MOB PpacIpOCTPaHEHUs
nH(pOopManMoOHHBIX Bo3MmyleHuit B cpene ®B. Hanpumep, ato cinenyet u3 padotst A.I1.Tepnerkoro
[2], npuBnekmero ais 3Toi nenu uaero Onuepa X3BHcaiina 00 aHATOTUHU JIEKTPOMArHUTHBIX U
IPaBUTALMOHHBIX TPOILIECCOB, NPEICTABICHHYIO MocieqHuM B 1893 romy B BHUIE CHUCTEMBI
ypaBHEHMH, MOAOOHBIX MO (opMe OCHOBHBIM YypaBHeHUsIM MakcBemna [3], HO € JIpyruMu
0003HaYEHUSIMHU PaO0UYMX BEIUYHUH.

K coxxanenuto, 11 IPaKTUYECKUX PACYETOB B paMKax ITHX MpPEJCTaBICHUNH HE OOOWTHUCH
0e3 KOHKPETHBIX 3HaYeHHH 3(pPeKTUBHOMN MIIOTHOCTHU U yripyroctu OB.

B pabGore @.D.I'opbanesnua «IdupHas cpena u yHuBepcym», C-IlerepOypr: M3n-Bo
"AJIb®A HITAMII", 2004, 111.6, [4], sKBHBalleHTHas IJIOTHOCTH & aias DB mpupaBHHBaeTCs K

KOHCTaHTe [0 = 1,26*10° kr*m/c**A?, a dKBUBaJCHTHas yrpyroctb K, COOTBETCTBEHHO, K

BenmunHe 4/E0 = 4,51763"‘1011 kr*m3/c** A2, Bcé aT0 B emmanmax CU.

Torma, B pamkax wucnoiszyemoir @.D.['opbaiieBuueM MeXaHUYECKOM aHAJIOTUH, IO
M3BECTHOHN (hopMyJie sl CKOPOCTH PACIIPOCTPAHEHUST MEXaHWYECKHUX MPOJOJIbHBIX BOSMYILEHHUH B
«tBépHOi» W «ympyroit» cpexe, V=VK/§ , umeem V=598783820 m/c, UTO TOYHO BJIBOE
npeBbllIaeT crupaBoyHoe 3HadeHne C. XOTs 3TO UM OYEBHAHO H3-3a HAJUYMSI MHOXHUTENS 4 B
BbIpakeHUH U1 K.
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Bpsig 1u ynomsiHyTas KpacuBasi, HO Ipy0Oas aHaJOrusl BIIOJIHE MPUTOJHA JIS ONUCAHUS
TpPaHCIIOPTa MH(POPMALMOHHBIX Bo3MyIleHHH B ®PB, MOCKOIBKY B 3TOM Cilyyae pedb HE HIET O
nepenade oHeprud. Jla M paccuuThiBaTh Ha Halu4he OE€3YCIOBHBIX «KOHCTaHT» IpHU
MH()OPMAIIMOHHOM «OCBOSHHUIY TIPOCTPAHCTBA BPSIT JIU MIPUXOIUTCS.

Crnenyet yka3aTh U Ha Ipyrue MOJIXO/bI K olleHKe mioTHocTH OB, Heo6xoauMon, Hapsiay ¢
€ro ympyroctblo, JJis pacyéTa CKOPOCTU PaCHpOCTPAaHEHHUs, TaK HA3bIBAEMBIX, TI'PaBUTALMOHHO-
CIIMHOBBIX Bo3mymieHui. B pabore J[.11.MenneneeBa [5] u3 «6apomMeTprUecKuX» COOOpaKeHHUH, a
takke u3 Joruku mnoctpoenus coer [IC (Ilepmoamueckoit CucTembl) NPUBOAUTCS OLEHKA
aTOMHOTO Beca A(UPHON cpeAbl MO OTHOIIEHWIO K BOJOPOAY B JMANa3oHE BEJIUYMH MEXIY
0,00000096 u 0,000000000053. TIpu 5ToM aBTOp SBHO CKJIOHSJICS K MTapaMeTpy Ha ypoHe E-6.

B pabore [6] u3 «knHEMaTHYECKHX» COOOpaKECHUH CAeNaHbl OLlEHKH TIOTHOCTH OB - He
Mmenee 3,7%* 103 KF/Ms, CIBUrOBOH Bsizkoctn 2*107 M%/c BHYTPEHHETO JaBjieHus 3,4%* 10 INa.

VYKazaHHBIE TEOPETUYECKHE OIICHKH, K COXKaJCHHIO, JAl0T CIHUIIKOM OO0JbIIoi pa3dpoc
BEJIMYMUHBI UCKOMOI ckopocTtu. IloaTomy kpaitHe HeoOXoauMo MpoBeAeHHE cOallaHCUPOBAHHBIX
SKCIIEPUMEHTOB, aJICKBaTHBIX TOCTABJICHHOM 3a/1aue.

B Marepuanax Il MexayHapomHOW Hay4YHO-TIPAKTHYECKOW KOH(epeHIMH «TOpcCHOHHBIC
nonsi W wH(pOpPMAIMOHHBIE B3auMoJeHcTBUsA», MockBa, 15-16 cenrsabps 2012 roma, [7],
ormyOnuKoBaH Ao0kia] aBTopa «O BEpOSTHOM OOHAPYKEHUU OCEBBIX M PAAHAIbHBIX TOHKO MOJIEBBIX
(TIT) mpocTpaHCTBEHHBIX AOMEHOB NIpW BpALCHWHM HCTOYHMKA W3JIy4eHUs». B 3Toit pabore B
KauecTBE OCHOBHOT'O M3MEPUTENLHOTO CPEACTBA UCIONb30Balicsa usMepurens-topcumep GRG-001,
a TaKKe YCTpoICTBa ajs BpalleHus ncrouHukoB TII-uzmyuyenus co ckopoctsimu ot 6,7 no 15000
00/MuH. B pabore monydeHbl HEOpAWHAPHBIE PE3YNbTaThl O «IpoxoxaeHun» TII-curnama uepes
HEKOTOpPBIC IJIOTHBIE CPEeAbl B BUJE JIMCTOBOTO Marepuaia pa3Hoil TonmuHbel. Ha ocHoBe aToOro, €
yuy€TOM TpaBUI  Pa3MEPHOCTH, Oblla «CKOHCTPYHMpOBaHa»  (GopMylia  B3aUMOJCHCTBUS
n3mepurensHoro komiuiekca GRG-001 + [1K ¢ npeanmaraempIMu cpeiaMu, OHa BBITJISIIUT TaK:

D = f/pow, rae D- muna qoMeHa BpalieHus, M;

p- TUIOTHOCTB CPEJIbI, KI/M>;

- TeMI u3Mepenus, 1/c;

®- TeMII Bparienus, 1/c;

f- «0OBEMHAS TNIOTHOCTD CHITBI, KI/(M*C)>2.

B »10if dopmyne BmepBble TPOJEMOHCTPHUPOBAHA PEATHLHOCTh «AKTUBHOTO Hadajia» B

mporecce HM3MEpeHuss B BHAE Mpou3BeleHus O. T.e. Temnm «OCBOEHHs» MPOCTPaHCTBA
U3MEPUTENBHBIM CPEJICTBOM 3aBUCHUT OT OOBEIMHEHHUS TeMIla BpalleHHs OOBEKTa C TEeMIIOM
CUMTBIBaHUS TaHHBIX 00 3TOM BpaiieHuu B yrpasistomem [1K.

Ha ocHOBaHMM 3THX, Ha NEpPBbIM B3IV, CTPAHHBIX PE3YJIbTAaTOB, a TAaKXKE HEKOTOPBIX
npyrux, Hanpumep, B «lluceme komneram ot 09.03.10», [8] u B «IIpeaBapurenbHOM OTUETE
aBTopoB B.T.llIkaroB u B.3ammu. O npeanocbuikax K NpoOBEIEHUIO pabOT MO U3MEPEHUI0 TOHKO
MOJICBOTO COOTBETCTBUSI HEOJHOPOJHBIX 0OBEKTOB, UMEIOIIUX CKPBITYIO 00IIyI0 mmaTtdopmy», [9],
MOKHO KOHCTAaTUPOBaTbh PETUCTPALMIO HUJCHEU 2paHuybl NpUOOPHOU CKOPOCMU NepEo2o
«oceoenusy npocmpancmea Ha yposHe ecezo 1-10 mm/cex. Ilonctune, yepenamibsi CKOPOCTb.

IlocranoBka 3agauu. [locTaHoBKa 3amayu CBOAMTCS K ONTUMHU3AIUMU pabouel obiacTu
MPOCTPAHCTBA, B KOTOPOM MOMKHO OXHJATh CYIIECTBOBaHME KOHTpohupyemoro TII
B3anMOJIeicTBUSA 00BeKTOB ¢ m3MepuTeieM GRG-01M1. Tak kak B 3a/1a4y BXOJHUT «PaCIICTIIICHUE)
BO BPEMEHH OTKJIIMKOB H3MEPHUTENs Ha M300pakeHHEe OO0OBEKTa W Ha caM OOBEKT, TO, C Y4ETOM
BBICOKOH CKOPOCTH «OCBOCHHUS» B CBOOOJHOM OT BemiecTBa PusmdeckoM Bakyyme, mpuxomutcs
WCIOJIb30BaTh BEChbMa yJANEHHBIE OOBEKTHI U3 TeX, IJS KOTOPBIX MMEIOTCS YETKHE DJIEKTPOHHBIC
n3o0pakeHusi. B Hamem ciydae BIOpaHbI CIAEAYIOIINE KOCMUUECKHE Tela B TIOPSJIKE BO3PACTaHUS
paccrosiHus 0 uccienyemoro oobekta: Jlyna, Mapc, ciyrauku FOnurepa [Mapnanike u Amanbres,
a Taxke mianeroun [InmyToH u ero cnytHuk XapoH. MakcuMaabHOE NEPEKPBIBAEMOE PACCTOSHUE
210 7 MIIpJ. KM.
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Anmmaparypa. Ha puc. 1 mokaszan m3meputenb TOHKHX (TopcHOHHBIX) mojeii GRG-01 B
penakuuu 2010 rona. IIpubop B TakOM MCHOJIHEHUH YCIICIIHO KCIUTYaTHpPOBAJcCs BILIOTH A0 2014
roza.

TOPCHMEP GRG-01

Puc. 1. Topcumep GRG-01 B 6a30Boii kommiexkTanuu 2010 roaa.

Ha puc. 2 mnpeacraBinen ero popaboranusiii Bapuant GRG-01M1. Moauduxauums
KOCHYJIACh CHCTEMBl BHYTPEHHETO CIJIXMBAHUS CHTHAJIA TIOCPEICTBOM YIPABISIEMOTO (QHIBTPA,
no6aBieHust 0J0Ka CKaHUPOBAHMS JIA3€PHOTO JIy4a, a Takxke OJ0Ka «IIyMOBOI'O» BO3JEHCTBUS Ha
O0BEKT U (POKYCHPYIOLIEH ONTUKH.

Topcumep GRG-01 B pemakuun 2010 roma pazpaboraH Ha OCHOBE paHee CYIIECTBABIIUX
o0pa3ioB cranuoHapHbIXx u3Mepurenedl tonkux moneir SADAF-08LC u AUREOLE-001. ITo
CpPaBHEHMIO ¢ YyKa3aHHbIMM mpubopamu uszMepurenb GRG-01 moxer skcrulyaTUpoBaThbcs B
MOOMJIBHOM BapuaHTE C PECypcoM BHYTPEHHEro aiekrponutanus 9 uacos. [IpubGop mmeer nBa
BCTPOEGHHBIX JIa3€PHBIX 30HJA, MPHU 3TOM TOJBKO OAMH B3aUMOJEHCTBYET ¢ 0O0beKkTOM. Bropoii
nma3epHbId 30HA oOpaméH BHYTpb [Ipubopa u sBisieTcs omopHbIM. biaromapst 3ddexTuBHOM
cucreMe CcTaOWIM3alliy CcpellHell YacTOThl TBEPJAOTENBHOTO JaTyMKa HOBBIM H3MEpUTENb He
HyXmaercst B Tepmoctare. OH TOCTPOSH Ha JIOCTaTOYHO DKOHOMHYHBIX AKTUBHBIX JJEMEHTaX,
MMeeT BCTPOEHHBIH YCPEAHUTENb MO0 §-MHU 3JIEMEHTAPHBIM AU(PepeHIIHaTbHBIM U3MEPUTEIbHBIM
OTIepaLUsAM, JKUJKOKPUCTALUTUYECKAN O-TIO3MIIMOHHBIA WHAWKATOP BEIMYMHBI W 3HAKa, YHII-
TpaHcisatop ans cBssu ¢ [IK uepes USB-pazbém, a Takke aynno-pa3béM il aHAJIOrOBOTO
koHTpouis U Dypbe-ananuza. Yactora kommyTtanuu jga3zepoB 16 ', yactoTta Begaun ganabix B [IK
2T'n.  Jns  3amuThl  JaTYMKa M €ro  3JEKTPOHHOW OOBS3KM OT OOKOBBIX TOPCHOHHBIX
HEOJJHOPOJAHOCTEW OHHM Pa3MEUICHbI BHYTPH METAUTMYECKOTO TepMOCa, MPEICTABISIONIET0 COO0M
9KPAHHO-BAKYYMHYIO TOPCHOHHYIO U30JISLIHUIO.

Kpome monepamsupoBannoro mmeputenss GRG-01M1 B cucremy Bxoaun 1K Ha ocHOBe
HoyTOyka Lenovo B590, Ha 3kpaH KOTOPOTrO BBIBOJMIJIACH MPOrpaMMa YIpPaBJIEHUS KOMIUIEKCOM,
paspaborannas [1.B.IllkatoBeiM. Ha HEM jke mpoumsBomunack BCsA TOCHeayromias oOpaboTka
pe3yabTaToB u3MepeHus. Pabora mpousBoamiach yrpoMm Kaxjaoro aHs B mHTepBaie 06:00-07:00
MECTHOTO BpeMeHH (MOCKOBCKoe BpeMs +3 4daca). Hacremnoe wn3o0paxenue JlyHsl He
UCMOJb30BaTOCh. M300paskeHre BBIOpaHHBIX OOBEKTOB BBIBOJAMJIOCH Ha BCIIOMOIATENbHBIM 3KpaH

FLATRON L1810B.

MeTtoauka usMepennii. Metoauka u3MepeHus yIal€HHOTO 00BEKTa M0 €ro N300paKEHHIO
u3 apxuBa NASA mpousBoguiack OOBIYHBIM 00pa3oM, 3a MCKIIOYEHHEM TOTO, YTO HU3MEPEHHUIO
TTOJIIKATTN TPH PA3HBIX PaKypca KaKI0ro 00beKTa 0e3 CYIIeCTBEHHOH May3bl MEXy HUMH. Bbuto
3aMEUYeHO, YTO B KaKOW-TO MOMEHT BpEeMEHU (TO4Hee, Ha KaKOM-TO HOMEpE OTCYETa) MPOUCXOAUT
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XapaKTEepPHOE H3MEHEHHE KPUBOM TEMIIOBOW pAa3BEPTKU —
OHa  pe3Ko  yXOJwia BHM3, B  OTPHULATEIbHYIO
MOJTYTJIOCKOCTb.

Kaxnaplii pakypc 0O0BEKTa HU3MEpSIICS C JIBYMS
(hOHOBBIMHU PErHCTpPAlUSIMU JJISl BbIUETa UX U3 00BEKTOBOI
peructpanuu. 3aTeéM BBIYETHI 1O KaXKIOMY pPakypcy
CHIMBAJIKUCh B OJIHY TEMIIO-BPEMEHHYIO JINHEUKY YyTPOEHHOMN
JUTHHEI.

[Io »oTOM JMHelKe HaXOAWJIACh T'EHepajbHas
3a/lep)KKa craja KpUBOW B CeKyHIax OT 3(¢dEeKTHBHOTO
Hayajna pa3BEpTkU (mpuuéM, mnepBble 6-7 OTCUETOB
orOpacbiBanuch), puc. 3. PazbsicHeHuss 1o 3TOMY
MIPUMEUAHUIO0 CMOTPH HIDKE.

OTMEYeHO, YTO CJOXKHOCTh HH(POPMAIMOHHOTO
orkmuka  Topcumepa  GRG-01M1  Bospacraer ¢
YBEJIMUEHUEM pacCTOsAHUA A0 o0bekTa. C Apyroil CTOpoHbI,
B 00JIACTH OTHOCHUTEIHHO MAJIBIX PACCTOSHUMN, HAIPHMED,
Ha guctaHuusax 3emis-JIyna, 3emua-Benepa u  T.nL
MOSIBJISIFOTCSL.  MPOOJIEMBI,  CBS3aHHBIE C  TIIyOOKO#
MOJAYJALMENH PaCcCTOSHHUS U3-3a CJIOXHOTO B3aWMHOTO
JIBUKEHUSA OOBEKTOB.

Puc. 2. MoaepuusupoBanHblii uamepureab GRG-01M1 na ¢oto-
mrarue Rekam RT-M42 ¢ monutopom Tuna FLATRON L1810B.

Puc. 3. K MeToauke uccienoBaHusi pacupeaeaeHus CKopocreit
«ocBOeHH» B PYyHKIUH paccTOSTHUSA 10 00beKTOB. CKBO3Has
KpuBas no 3-m paxkypcam Ha Mapce.

W3 pucyHka 3 BuieH pe3kuid cnag Ha 21 cekyHue
(orcuét Ne 85) ot Havana perucrpanuu wid Ha 19 cexyHe
YUCTOrO BPEMEHU. Bce mapameTpbl M3MEpEeHUHN YKa3aHbI
BHYTpPU PpHUCYHKa. Y3K€ OTMEYaloCh BBIIIE, YTO MpHU
U3MEPEHUH KaXJ10T0 HOBOTO 00BbEKTa MepBble 6-7 OTCUETOB
BXOJAT B «MEPTBYIO» 30HY M JOJDKHBI OTOPAacCHIBATHCS.
MexaHu3M 3TO 30HBI JOCTOBEPHO HEM3BECTEH. MOXKHO
MIPENIOJIOKHUTh, YTO YKa3aHHas «MEpPTBas» 30Ha PasMepoOM
6-7 OTCU€TOB, COXpaHSIOIIASACS MPU PAa3HOM TeMIe CKaHWpoBaHUs, HeoOxoauma TII-xkomruiekcy
GRG-01M1 mist «ypaBHOBEIIMBAHHS PA0OOTH CBOMX KOMIIOHCHTOB.

200 19cek Bri0op 00LEKTOB
150 PR S E S > uccaenoBanmsa. Tak  Kak
MMOBEPXHOCTH caMoro

100 KOnutepa, razoBoro ruraHTa,
HE SBJISICTCSI BITOJTHE

50 MPUTOJHOM 1O  YETKOCTH
0 5.04.16, CkBO3Has Kp1Ban no 3- A W, H300paxeHus, TO pabora
06beKTam Ha Mapce, doTo NASA, crbiky| Y I KOMILIEKCa GRG-01M1

50 _KoppekKT.; GRG-01M1, 4/cek, no 40|oTcy. B *\ npoxoaunia 1o ero
Kamnom oBbekTe. ®oHbI A0 Minocne XQ M’ criyrHuKaM. M3 10no6HbIX

-100 | KaKgoro obbekTa. 10 ropus-No cooOpaxeHu ObLia
COBOKYMNHOro 0Tc4éra, no sept. TK B ea. if v BBIBEJICHA us3 CIUCKa

-150 +Ts*10: INPUTOJHBIX  OOBEKTOB H
1 11 21 31 41 51 61 71 81 91 101 111 BeHepa, DOCTOSHHO
3aKphITas IUTIOTHOM
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atMocdepoir. Ha puc. 4 mokazaH OJMH W3 pPE3yIbTAaTOB, TAKXE TOSICHSIIONUNA METOIUKY
HCCIIEI0OBaHUS.

200

15.04.16. O6bekTbl|Ha Mapce no poto NASA.
150 GRG-01M1, 4/cek. pexkmum|JTIYY. Mo ropms. Ne

oTcyéTta, nosepT. TK B e /efs
100 A

» \.\
50 — ‘/ M ;/‘
0 { DY b
3

13 17 29 33

-100

-150

Puc. 4. K MeToauke nccienoBaHusi pacnpeaeieHus ckopocreii B GyHkuum paccrosuus. Padora no tpém
¢parmentam Mapca B oTaeabHOCTH. 1 TpOX0a — cpeaHsAsi KPUBasi, 2 IPOXOJ - BepXHsAs KpuBasi, 3 Ipoxoa —
HUZKHSAS KpUBasi.

W3 pucynkoB 3 1 4 BUAHO, 4TO TIIyOOKO B OTPHIIATEIBHYIO OOJIACTH BEJIMYWH OITYCTHJIACH
peaxius MU3MEpUTEIbHOW CHCTEMbl MMEHHO Ha TpeTheM (GparMeHTe ¢ NHpaMuiamMu. ITO, IO
MPEIOJI0KEHUIO aBTOPAa, COOTBETCTBYET JNOCTHKEHUIO TOPCUOHHBIM 30HJIOM CAMOM MOBEPXHOCTH
Mapca. A po »storo B3aumozeiictBue wusmeputenss GRG-01M1 mpousBomwiocs b ¢
n3o0paxxeHneM Mapca (B Hayasie TEMIIOBOU Pa3BEPTKHU) U C IPOCTPAHCTBOM, Pa3ICISIONINM 3EMITI0
u Mapc.

OKCIIEpUMEHTHl € IUIaHETOM Mapc  ABWINCH NpUCTpeNoYHbIMU. OHHU U ONpeAesuin
JATBHEUIITNI X0]T COOBITHH.

OcHoBHble pe3yabTaTbl. Hioke, Ha puc. 5-9 mnpuBeneHbl TrpapuKkd CKBO3HOTO
CKaHMPOBAHUSI PACCTOSIHUI IO BHIOPAHHBIX OCHOBHBIX 1ieineit: JIynosl, Mapca, ciytHukoB FOmurepa
u cucrembl [lnyrona. Ha puc. 10 mpuBenéH aHanoruysslii rpaduk A «3alITaTHON» LT —
Benepbl 0€3 OLIEHKM 3aJepKKH Ha PACIPOCTPAHEHHE IMOWCKOBOTO CHUTHAja M OMpEAesICHUS
COOTBETCTBYIOLIEH CKOPOCTHU «OCBOCHUSY.

Puc. 5. Padora no ¢pparmentam Jlynsl. IlepBrlii cBan B oTpUnaTebLHYI0 00J1acTh Ha 12 oTcuéTe nepBoro
¢parmenra (cipaBa BHu3Y). Eciin BeI4ecTs «MEPTBYIO 30HY» B 7 0OTCYETOB, TO OCTAHETCS S 0OTCYETOB, UTO €
yuérom Temna 4 orcuéra B cekynay Aaér 1,25 cex. Okpyrisis 10 LeJbIX, OJTy4aeM 3a1ep:kKy A0 JIyHsl 1 cek.
ITo ropusonTanbHoOi ocu Ne oTCuéTa, 10 BepTHKAIBHOM ocH TopcuoHHbI KoHTpacT TK B Ts*10.
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KpuBas No 3-m obbeKkTam Ha
ThIKI-KOPPEKT., GRG-0 I\/|1,

Kaxkgom obbeKkte. PoHbI A0
»beKTa. MO ropms-Ne

1 rnorentT TR r Te *1
o, MO BePT T HIve 1o &

Puc. 6. CkBo3Hasi pa3BépTka no BceM TpéM ¢pparmentam Jlynsl. BugHbl noBTOPHI cCUTYanuum u 6oJjiee
JNeTaJbHbII anaau3 o0bekTa Jlyna. ToHkast IMHUS — NOJTUHOMHUHAJIBLHBINA Tpen. Ilo ropusonTanbLHOM ocu Ne
otcuéra, no BeprukajanHoii ocu TK B Ts*10.

200

150 oSl M e s e Sl i >
100 \*\
50 ;‘ﬁ

Yl |ﬂpun'\r no-2.pa X
A KpPHhedHO-oSTmt ‘

H

0 15-04-16-1Ck
1O YUa 1Ot

@

o
2
>

obbekTam Ha Mapce,|poTo|NASA, cTbiKM \ I
'50 I‘\U|J CR1,, GRG' 1:\V11, 4/ILC YRLLLY 10 UICH. B
KaxKaom 06bekre. PaHbI 40 M nocne x ’ i #
-100 —gaxporo p6beRTa. MO Topus=-Ne
COBOKYMHOro oTcuéTd, no sept. TK B Ts *10. v v

-150

1 11 21 31 41 51 61 71 8 91 101 111

Puc. 7. CkanupoBanue paccrosinus 10 Mapca. Tonkasi TuHUSI — NOJTMHOMUHAJBHBIA Tpena. Ilo ocsim
coorBeTcTBeHHO, Ne oTcuéTra m TK B Ts*10.
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300 15.04.167CRBOBHadA RpWBas Mo 3FM CIyTHAR@M
250 HOnuTtepal, doto NASA, CTbI(VI KoppeKTl, GRG-
01M1, 4/cek, no 120(oTcu. B Kaxaom obbekre. L
200 botib-gom-nocne kakaoro-obbekTa- FlO A
rophs-Ne(coBoKynHoOro oTcHéTa, no BepT. TK(B JJ /
150 T #10. FaR
100 42 cek /\Aﬂ‘

o LA T T
. VAl YA
e

Puc. 8. CxBo3Has pa3BépTka 1 Tpéx cnyTHukoB FOnmurepa. Ilo ropuzoHTanbHOI ocH - Ne oTcuéra, nmo
BepTukajabHOii ocu TK B Ts*10. Touku Ha KpUBOii yOpaHbI, YTO0BI H30€:KaTh HATPOMOKACHUS.

-50

-100

-150

200 16.04.16. CKBO3HasA KP1Bas Mo 3-M GOTO
MnytoHa, NASA, cTbikn KoppeKT., GRG-01M1,
4/cek,|no 140 ofrcu. B Kaxaom obbekTe. dg IAbI 0o ﬂ /

100 u-nocAe Kaxaoro-obbvekFa.Horopus-No

COBOKYMHOrO 0T cqéTAa, ng BeRT. TK B8 Ts *10 \ﬂ ML

150

w P ”

-150 -

-200 -

1 ‘ 101 251

Puc. 9. CxBo3Hasi pa3Béptka paccrosinus 10 cucrembl [linyrona. I1o ropusonranbHoii ocu - Ne orcuéra, no
BepTukajibHoi ocu TK B Ts*10. Toukn Ha kpuBo# yOpaHbl, 4TOObI H30€KATh HATPOMOKIECHMSI.
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150

16.04.16. BapunaHTtbl BEHEPbI ng ¢poTto NASA. GRG-01M1,
100 4/cek-pewum-AYY Ro-ropus.Nelotcuéta-no ?'X' B
50 e

_SZ _&ygi‘:9 13\ 17 /&ﬁ% 29 33
-100 - \/ \ H//
-150 - \/"H\/

Puc. 10. ®parMeHTHI CKaHUPOBaHMA A1 BeHepsl. 3aiepikKy pacnpocTpaHEHHs! YMCJIEHHO OLIECHUTh MOKHO, HO
CKOPOCTh «OCBOEHHSD> ONpPeeTUTh 3aTPYTHUTEIbHO U3-3a Heonpeae1éHHOCTH B paccTosiHnu. 1o
TOPU30HTAIBHOMN 0cH rpadukoB - Ne oTcuéTa, no BepTtuxkaabHoii ocu — TK B Ts*10.

150

16.04.16. CkBO3HaA KguBaa |no 3-1
BeHepbl, NASA, CTbIKM|KOPPEKT., G
100 “z/cek, o 40 oTCH. B KaKAOM 06BE
00 v|nocne Kaxgoro gbvekta. Mo

50 “cOBOKRYMHATO OTCY&ETa, MO BEPT. T

Y ola
1U£Xz
iR

-50

-100

-150

-200

Puc. 11. CxkBo3nas pa3Béprka paccrosinusi 10 Benepsl. I1o ropuzonranbHoii ocu - Ne oTcuéra, 1o BepTUKAIbHOM
ocu TK B Ts*10.

JlanHble 1O UccieTyeMbIM O0BEKTaM U pe3ysibTaTaM U3MEPEHUs CBEeIeHbI B Ta0I. 1.

Tab6m.1.

0O6beKT |PacctonaH.|LogS/SO |NeoTcy. |Bpems CKopocTb|Log V/VO
JlyHa 0,4MJTH KN, 5,6 4 1/0,4*E6 5,6
Mapc 102MAH KN 8 76 19((10-30)E6 cp.7,3
HOnutep |778MAH Kri 8,9 168 42((35-39)E6|cp.7,6
MnaytoH |4,4-7,4*E9 9,6-9,7 348 87|(50-85)E6 |cp.7,8
Mpum-a [B MAH. KM B maH.Km/fcekK.

JUist HarJITHOCTH OHM MPEJCTABIICHBI U B TpauecKoM BapuanTte, puc. 12 u 13.
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8 FnyTor,
XapaKTep 3aBNCMMOCTI CPELHEN CKOPOCTH L(apOH
'ocBoeHuAl' OT paccToAaHMA 40 06BEKTA. /
VO = 1km/c, RO = 1km. Temn _cuuT. 4/cex. /%r

7 R A b vALAA nyTH. KOnuTtepa

g IJQI'\YY'VI. Mapc T
= ¢ »
5
MNnyroH-2012
6
JlyHa
Q'/ Mpoxoa oAMHaAPHBIN, 0T 3eMAN.
Bosspat npean. "MrHoBeHHbIN".
y=0,5048x +2,7465 P REA

5

5 6 7 8 9 10
Lg R/RO

Puc. 12. 3aBucuMocTh cpeHeii CKOPOCTH «OCBOEHHUS» NMPOCTPAHCTBA YAAJEHHBIX 00beKTOB kKoMIIekcoM GRG-
01M1. I'pa¢uk nocTpoeH B ABOIHBIX Jorapupmuyeckux koopaunarax. IlorpemHocrs To4ek no 000uM
KOOPAHHATAM MOKa3aHa Ha PHCYHKe.

8
XapaKkTtep 3aBUCMMOCTA CQeAHEN CKOPOCTH tOnutep n/E'
7 1 I /E i\Vans H
OCBOEHMWA! 0T pacCToAHWA A0 OOBERTA =L
6 -VO=1km/c, RO=1Kkm. Temn cunT. 4/ce {a;i//’/ 7
Puznteckil Baryym. T SEk a B o
s = 1
a ] m— NyHaF
S y=0,5048x +2,7465 . +1 'y MAyToH-2012,
> 4 p_Z—n’ao 3 - I
= A BT T.c4.=0,0083/cek
- b7 P
3 1= BerwrdiHa, 3aBMCALES OT TEMIA CHUTBIBIHNA LaHHBIX
) C /G RG-01IM1, Haamcr. 1km, npv T.c4.14/c, V- =800£50 km/¢.
/,—"1/ *Z Mpoxoa 0AnHAPHBIN, 0T 3emMau.
BozBpaTbl npeAan. "MrHoBeHHbIMN'"
0
0 1 2 3 4 5 6 7 8 9 10

Lg R/RO

Puc. 13. Ta ke 3aBUCMMOCTH Cpe/IHEl CKOPOCTH «OCBOEHHS NMPOCTPAHCTBA YIAJIEHHBIX 00bEeKTOB KOMILJIEKCOM
GRG-01M1.ITocTpoeHo B IBOITHBIX JIOT. KoopauHaTaX. [lorpenmHocTH Mo 000UM KOOPIMHATAM NMOKA3aHBI HA
pucyHke. I'paduk 1onoJiHeH pac4éTHON KPUBOI VISl APYTroil CKOPOCTH CYMTHIBAHUS.

O0cy:xnenne pe3yabTaToB. CaMbIM MHTEPECHBIM U HEOKUIAHHBIM pE3yJIbTaTOM PadOThI
SBJIAETCS OOLIMN BMJI 3aBUCHUMOCTH CPEIHEH CKOPOCTH «OCBOECHHS» NMPOCTPAHCTBA KOMILIEKCOM
«3meputens — Omepatop — OOBEKT M3MEPEHHs», B LeMoM mpuommkaommiics k V. /S,
aHOHCHPYEMOMY B Hauaje TeKcTa. V3 MeXxaHMKHU ABM)KEHUS Tell C MOCTOSHHBIM YCKOPEHHEM IO/
JEHCTBUEM CHJIBI UMEEM MOXO0XKYIO 3aBUCUMOCTb CKOPOCTH OT PACCTOSIHUS

V=(F/m)"0,5*%S0,5; (1)
rae V, F, m, 158 S COOTBCTCTBCHHO. CKOpOCTB, CHJIa, MaccCa TCIa u HpOI\/'II[eHHBII‘/’I HyTB.
ECJ'II/I HpI/IHHI/IH HO)IO6I/I$I CHpaBelIJ'H/IB JJIs1 HAIIET O C.]'Iy‘-IafI, TO MOKXHO Hpe)IHOJ'IO)KI/ITI), 9qTO B

an)oPMauHOHHOM BapUaHTE POJIb PAa3TOHHOTO (DAKTOpa BBIMOJHSIET «HEYTO» C Pa3MEPHOCTHIO
1/cex”.
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Takyto pa3sMepHOCTh MOXHO cOOpaTh M3 MPOM3BEACHUs ABYX KommoneHtoB: fl u 2, —
COOTBETCTBEHHO, YaCTOTHI IIUKIMPOBAHUS MPUOOpHOI cocTapistomeit kommiekca GRG-01M1 (ans
JIAHHOTO SKCIICPHMEHTa 4 CeK) M YaCTOThI «IMKIMPOBAHMS» CEpJla oreparopa (WUl IaHHOTO
JKCIepuMeHTa nopsjaka 1-1,2 ceK'l). B pa6ote [7] dynkiuo f2 BBIMONHSI MPUBOJI BPAIIAIOIIETOCS
mucka ot HD.

[TombITKa BKIIOUEHHS OHOTO U3 ITApaMETPOB OIeparopa B (YHKIMOHUPOBAHUE TOCTATOYHO
JEIMKAaTHOTO HW3MEPHUTEIBbHOr0 KOMILUIEKCa, Ha B3IVIAJ aBTOpa, SIBISIETCS ONpPaBIaHHOM, T.K.
BJIMSIHME >KMBOTO KOMIIOHEHTa HAa pEe3yJabTaTbl M3MEPEHHs B Cpele TOHKHX B3aUMOJCHCTBUI
OTMEYaeTCsi MHOTUMU BHUMATEIbHBIMH UCCIIEIOBATEISIMU. 3/1€Ch BaXKHO YCTAaHOBHUTD, UepPE3 KaKOH
KOHKPETHBIN MapaMeTp Oneparopa TaKoe BIMSIHUE MOKET OKa3bIBaThCS.

Opnnako, ObUTO OBl WHTEPECHO CKOHCTPYHpPOBaTh Ooyiee TOTHYI0 MaTEeMATHUYECKYIO
3aBUCHUMOCTH JIJIsl BEJIMYMH V U S Halero skcrepuMeHTa, ¢ Y4ETOM JaHHBIX, MOJy4eHHbIX B 2012
rogy c¢ nomomibio napyroi ammaparypsl (AUREOLE-001M1) mo ob6wexty I[lmyron. [[nst sToro
npuaércs 3a7eiicTBOBaTh emI€ OJUH TEXHUYECKUH MapaMeTp HCHOJIb3YeMbIX KOMILIEKCOB, a
MMEHHO CTapTOBBIM pa3Mep 00OpYyIOBaHHUS C pacIIMPEHUEM IO pa3Mepa 3AaHus, B KOTOPOM OHO
ycTaHoBJeHO. Takoe pacliupeHHe ONpaBIbIBACTCSI TEM, YTO B OTCYTCTBUM IOCTaBJICHHOM
OIIepaToOpPOM 3aJauld CHUCTEMA CaMOCTOSITENIbHO 0OCIeAyeT NOCTYIHBIA €ii 00bEM, OrpaHUYEHHbIN
JAHHBIM COOPYXEHUEM, HE BbIXO/s 3a ero npeaenst [10].

02.03.14. ®dparmeHT NPOAO/IKEHNA OCBOEHUA. Hagnucu 6
PUCYHKe, CneBa-HanNpaBo: pyyKa-..Kpbiwa - BXOA, 30HAA; Kpbiwwa-..16 3Tax -
BbIXopg, 30HAA. Pasaen - amKa nocne 18 yacos.

OKHO KpbllLa
14 \ 16 sTax p
TexaTa
12 \ A 17 37ax
3 10 \ TexaTarK BTAX
g /
< 8 l N —* 16 373X
s LA <
E 6 ' H—V
2./l | A
- 4 A “I
oD T H|Miﬂ
)
2 T L 1] t
pyYKa V
0 1

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Bpema Tomckoe, yac.

Puc. 14. Padora xommiekca «Opeosn> NpH «0CBOEHHUU» MECTA ero YCTAaHOBKU B HOBOM paiioHe Tomcka «3esiénble
ropkmw» B 2012 roay. U3mMepurebHbIi KOMILJIEKC HAXOAWJICS B KBapTHpe Ha 16 3Taxe 17-Tu 3taxkHoro noma. Ha
KA/I0M 3TaKe PacnoJio:keHbl 8 KBapTup (4 IByXKOMHATHBIX U 4 0JHOKOMH ATHBIX).

[Ipu crapre HOBO# auHaMuveckoil 3amaun komruiekcbl GRG-01M1 u AUREOLE-001M1
HAUYMHAIOT «OCBOEHHME» MPOCTPAHCTBA S, HAUMHAS C paHee OCBOCHHOTO pasMepa SHau. C yuétom
ATOTO UCKOMas (popmysia MOKET MPUOOPECTH CIACAYIOIIUA BU:

V = K*f1°0,5%f2"0,5*S"0,5*Snaq"0,5 , (2)

rae K — Ge3pazMepHblil KOApGUIIUEHT, €ro 3HaYyeHHe HaxoauTcs u3 rpaduka puc. 13, npu
MIPOJOJDKEHUHM €ro 1O IEPECEUEHHUs] C OChI0 OpAMHAT, a TaKKE IPU BBEACHHM KOHKPETHBIX
3HadeHuit omopusix BenmuumH: Tl = 4T, f2 = 1I'u, VO = 500 km/cek, SO = 1km, SHau = 0,1km u
HCIOJIb30BAHUU COOTHOLICHHUS (2), mepenucaHHoro oTHocuTenbHO K. C HEKOTOPHIM JOMYyCTUMBIM
okpyrienueM B TperbeM 3Hake K = 800.
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OxcrnepumenT ¢ [lnmyronom 2012 roma nenancs ¢ momonisto komriekca AUREOLE-001M1
npu f1 = 0,0083 I'n (1 Be1OOpka B 120 cekyH ). COOTBETCTBYIOIIAS 3TOMY O0BEKTY TOUYKA YXOIMT C
rerepanbHOi mpsMoit st fl = 4/cek, HO MPUMEPHO COOTBETCTBYET BBIpAXKCHHIO (2) ¢ yu&ToM
W3MEHEHUS YaCTOTHI.

[TomyuenHslif B 3TOM paboTe pe3ynbTaT M €ro aHaJIUTHYECKas alllpOKCHMAaIUs
COOTBETCTBYET 3/paBoMy cMmbicily. He momydaercs OOHYJEHHS CKOPOCTEH NpU yMEHBIICHUH
MIPOCTPAHCTBEHHOTO MaciiTada, paBHO KaK M YCTPEMJICHUS B «IypHYI0» OECKOHEYHOCTH IMPH €ro
yBeIU4eHUH. JJOCTUTHYTO TaKkKe YBEPEHHOE PACIICIUICHUE OTKIMKOB OT (POTOMOCPEIHUKA O0BEKTA
u camoro oobekra. B pesynbrare, Ha ypoBHE AMCTAHLUN, NPUOMIKAIOUMXCA K IOIypa3Mepy
Conneynoii CucTembl, ¢ MOMOIIBIO OTHOCUTENIHFHO MPOCTHIX allapaTHBIX CPEACTB M OMEPATOPCKUX
BO3MOXXHOCTEH TIIOJy4eH WHTEPECHBIM pe3yabTaT, BIIOJIHE MPUTOAHBIA Uil OOCYXKIEHHUS U
KOHCTPYKTUBHOM KPUTHUKH.

BriBoabl

1. Ilpomosmxkensl pabOTBl MO YCTAaHOBJIEHUIO CKOPOCTH HMH()OPMAIMOHHOIO «OCBOEHUS
IIPOCTpAaHCTBA yHalNEHHBIX 00bekTOB (B mpenenax ConHeuHoil CucteMbl) MPUOOPHO-
OIlEpaTOPHBIMU cpescTBaMH. PaHee mNOJOOHBIE SKCIIEPUMEHTHl JeNajluch B Ipeaenax
OmmkHeH 00BeKTOBOM 30HBI. MITOTOBBIN OOIIMIT AMAna3oH CKOPOCTEH «OCBOCHUS (10° —
80*10°) km/cex.

2. BbIsicHEHO, YTO CpefHsAs CKOPOCTh MEPBOTO MH(OPMAIIMOHHOTO «OCBOCHUS» YNAIEHHOTO

00BEKTa CBSI3aHA C PACCTOSHHEM 10 Hero, kak V ~/S. IIpH MOBTOPHEIX MPOXOAaX JaHHOM
JTUCTAHIINU, IN0O BO3BpaTax B MCXOMHYIO KOH(HTYpaIuio, 3Ta CKOPOCTh PE3KO BO3PACTACT
710 HeompeAeNEHHO OONBIINX BETHYKH.

3. Haiineno npeaBapuTeIbHOE AaNMPOKCUMHUPYIONIEE BBIPAXKEHUE I HCKOMOW CKOPOCTH
«OCBOCHUM» yHanéHHBIX 00bekTOB: V = K*f170,5%f2°0,5*S"0,5*SHau"0,5. HpH JaHHBIX
ycioBusix akcepumenTa K npumepno pasen 800.

4. TlonmyuyeHa yJOOBIIETBOPUTEIbHAS CXOAUMOCTH PE3YJbTATOB, MOOBITHIX C TOMOIIBIO JIBYX
HEUJICHTUYHBIX U3MEPUTETBHBIX CPEJCTB, IO OTHOIICHUIO K cucteMe 3emutst-I1 LimyToH.

5. Bmepsble mpeasiokeH BapHaHT yuéTa BIUSHUS BHYTPEHHETO «IIUKIUPOBAHUS» OMepaTopa
Ha CKOPOCTh «OCBOEHUS» MPOCTPAHCTBA.
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MexayHapoaHOW  HAy4HO-TIpaKTUYeCKOW KoH(pepeHIMn «TOpCHOHHBIE TONSA |

nH(pOpPMAaLMOHHbIE B3aUMOIeHCTBHs», MockBa, 15-16 centsi6ps 2012r, ctp.132-138.

B.T.IlIxaros. ITuceMo xomreram o «Bropoit ¢puzuke» ot 09.03.10.

9. B.T.llkaros, B.3amma. O mpeamoceuikax K MPOBEACHUIO PabOT MO M3MEPEHHIO TOHKO
MIOJIEBOTO COOTBETCTBUS HEOJAHOPOJIHBIX OOBEKTOB, HUMEIOUIMX CKPBITYIO OOIIYIO
mwiargopmy. ['oTOBHTCS K MyOIUKALIUK.

o

FOR WHAT REASONS AND HOW DEPENDS THE AVERAGE SPEED OF MEASURING
COMPLEX GRG-01M1 CONTACT ATTAINMENT WITH DIFFERENT REMOTE OBJECTS
WHILE WORKING THROUGH THEIR ELECTRONIC IMAGES

V.T. Shkatov, GRG, Tomsk

The article presents a preliminary response to the important question, what is the value of an average «mastering» speed
of the space, separating the object from its image, when the operator works with thinly field measuring complex GRG-
001M1 and what are the limits of speed varying. It was found out that the value of the «mastering» speed is determined,
all things being equal, not only by the properties of the medium, filling the space considered, but also by the pace of
reading information by using meter GRG-001M1 and also supposedly by the operator activity. Such responses were
received when working with very remote cosmic bodies: the Moon, Mars, Jupiter's satellites and Pluto’s system. It also
turned out that the required average «mastering» speed of space at large distances is associated with the distance
between the meter and the object as a V~ VS. Images of the required objects were obtained from NASA archives. In
other previous experiments was evaluated the same characteristic, but at much smaller distances and higher density of
separation medium.
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BJINSIHUE MOJIMTB, LIEJIEBHBIX KAMHEW U [TMPAMM]T HA BPAIIIEHUE HoJI,
3APEITICTPUPOBAHHOE AIIITAPATOM SEVA-INTEGRAL-M-3 HA/] 'OJIOBOU
YEJIOBEKA.

C.M. Briank *, M.C. Kpuukep 2, H.B. Bupryosos >

Y Hoocdepras myxoBHo-3komornueckas Accamb6iues Mupa, Koopausarop, CIIIA.
2) Physicist, Farmingdale College, State University of New York, USA
% Unxenep, Hoocdeprast syxoBHO-3Komornyeckas Accambiues Mupa, CILIA.
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IIpoBeneHa cepus SKCIEPUMEHTOB II0 BIMSHUIO MOJIUTB, Ie€OHBIX KaMHEHl M MuUpaMuja Ha IOJEBOE BpallleHHE Hal
rojJOBaMH YYaCTHHKOB JKCHEepUMeEHTa. IIpuMeHAscs IIUPOKONOIOCHBIH H3MEPUTENb BpallleHUsS JIEKTPOMarHUTHOTO
monst  SEVA-Integral-M-3. Jlatuuk ammapata CKaHApOBal Ha paccTosHWMA 70 MM Hag TEMEHHOH Yakpoil.
VYcTaHOBIIEHO, YTO ICUXO(QHU3UYECKUE BO3ICHCTBUS yKa3aHHBIX BHJOB IPHBOJASAT K U3MEHEHHIO JUHAMUKH MOBEACHHS
II0JI HaJl TOJIOBOM YEJIOBEKA, BKIJIIOYAs PEBEPCUPOBAHUE HAIPABICHUE BPAILLEHUSA, B HEKOTOPBIX cilydasx. Bpamienue
nosisi paccMarpusaercs B napaaurme Ilosnesoro I'mpockona,lll’, BBUAY Haln4us peanbHOrO YIVIOBOTO MOMEHTAa U
HMHEpPUUH y TaKoro nois. Jlis cpaBHEHHUs, pe3ynbTaThl COMOCTABIEHBI ¢ MPOBOJUBIIEMCS PAHHEE CKAHUPOBAHUEM HaJ
BEpUINHON HEOOJIBIION (paKTadbHOW KAPTOHHOW NpPUPAaMHIBI, TAE OBUIO OTMEUYECHO CHIIBHOE BpAallCHHE IOJA U
HM3MEHENE €r0 HAPaBIEHUS IPU MPOXOKACHUH JaTYhKa HaJ| €€ BEPIIMHOMN.

doTofaTyMK amnmapara 3aperucTPUpPOBaN HM3MEHEHHsS CBETOBOIO IOTOKAa HaJ TOJOBaMH YYacTHHKOB, He
BOCIIPUHAMAaEMOE HEBOOPY)KEHHBIM Tia3oM. Iloxoxuil sddexr Obu1 oTMedeH M i HeOompmiol QpaxTanbHON
KapTOHHON NHpaMuIbl. B0o3MOXXHON NpUYMHON SBISAETCA BO3JEUCTBUE COMYTCTBYIOLIETO TOPCHOHHOIO MO HA
cucteMy naTt4uk-QpoToH. ECTh 0cHOBaHMe mpeanosarath 3aBUCUMOCTb BapUallill PErHCTPUPYEMOTO CBETOBOTO ITOTOKA
OT IOJIa ¥ BO3pacTa y4acTHHKOB 3KCIEPUMEHTa, BBUIY HaOlltojaBLIerocs peBepcupoBaHus d(dekTa, 3aBucsmliee oOT
9THX (HaKTOPOB.

LleHTpaTbHBIM BOTMPOCOM TICUXO(M3UKH SBISETCS TpHpona (U3NYECKUX HOCUTEIEH
co3HaHus. [MmoTe3pl O CHOUH/TOPCHOHHOM XapakTepe OToro (U3MYECKOr0 HOCHUTEN |
COOTBETCTBYIOIIME SKCIEPUMEHTHl 3aHMUMAIOT JOCTOHHOE MecTO B cepe MHTEPECOB HAYIHOTO
coobmiectBa [1-12]. [lonHoe mepeunciieHue JIUTEPATYpHBIX HWCTOYHUKOB JAHHOTO HaMpaBJICHUS
JaJIeKO BBIXOAMIIO OBl 32 (hopMaT TaHHOM CTAThH.

CrnuH/TOpCHOHHAs OCHOBA CO3HAHUS SBIISETCS KBAHTOBOM 1O cBoel cyTH. CyllecTByrolIHe
pUOOPHI IS UCCIIEAOBAHUS DTUX SIBIICHUH SIBHO WJIM HESBHO BOBJIEKAIOT KOHIENIIMHA KBAaHTOBOW
MexaHuKku. Ilpu 3TOM 3JIEeKTpOMAarHMTHO-3JIEKTPOHHAs 0a3za OOJBIIMHCTBA TaKUX HPUOOPOB
MO3BOJISIET TOBOPUTH O TOM, YTO MBI (DaKTHUECKH HU3MEPSIEM JJIEKTPOMArHUTHYIO TEHB/TIPOEKITUIO
CIHMH-TOPCUOHHBIX MOJIeH Ha MIOCKOCTh HAIllero MHCTPYMEHTAIbHOTO BOCTIPUSTHS.

Jniss 0OBEeKTUBHOW OICHKH W3y4aeMbIX SIBICHHH HEOOXOIUMO H3MEpSATh UX (PHU3UUECKUE
BEJIMYMHBI, IOMHS, YTO 3JIEKTPOMAarHETU3M HEpPa3pbhIBHO CBS3aH CO CIIMH-TOPCHOHHOM MpHpOJOH
CO3HaHUSI.

Anmnapater SEVA-Integral-M [13, 14, 15] uamepsitoT yaenbHYH0 MOIIHOCTh HHTETPATBHOTO
JIOKaJIM30BAHHOTO AJIEKTPOMArHUTHOTO BpallleHus1, moneBoro rupockomna, 1" (SEVA= Spinning
Electric Vector Analyzer).

Enunnneit u3MmepeHus sBIseTCS Br/m®. N3mepenue npou3BoauTCs B IIUPOKOW oOjacTu
gacToT, 10 250 MI'u. dakTuyecku, anmapaThl 3TOTO THUIA U3MEPSIOT SHEpreTuvecKoe JeicTBue
IIUPOKOTO CIEKTPa MUCKPETHBIX [10JeBBIX THPOCKOMOB, KAXABI M3 KOTOPBIX 00IagaeT CBOMUM
YTJIOBBIM MOMEHTOM, a BECh CIIEKTP UMEET LIMPOKH HaOOp HaNpaBIEHUS UX BEKTOPOB.

OCHOBHBIMH BBIXOJHBIMH KaHAJIaMU TMpHOOpa SIBISIOTCS KBa3HWCTAI[MOHAPHOE BpaIlIeHUE,
QSS, u HecranmonapHoe Bparmienne, NSS, moneBoro rupockoma. Kpome Toro, mpubop coaepkut
¢dboromeTp Ha 0ocHOBE (HOTOpE3UCTOPA.

Bce BbIXonHBIE cUTHaiBI MpUOOpa 3amMCHIBAIMCH C IOMOIIBIO aHAIOTOBO-IIU(PPOBOTO
npeodpaszoparenss DATAQ DI-149 na kommbroTepe.
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Ha Puc. 1 nmokaszan npu6op SEVA-Integral-M-3. Ha Puc. 2 noka3zan rpaduk rpaayripoBKH
amnmapaTta OTHOCHTEIBHO EMHHII ITKaJIbl BEIXOJHOTO aHAJIOTOBOTO MPUOOpa armapara.

SR ‘uyyq..,fgw44m»m;

Puc. 1. SEVA-Integral-M-3.

Specific Power of QSS Spinning
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Puc. 2. KagubpoBka anmapara SEVA-Integral-M-3 pas xkBasucranmonapmuoro Bpamenuss III' Ha
duxcnpoannoii wacrore 100 kI'u. Kpyrmsna npeoGpasosanms cocrasaser (1.5%107 W/m®)/mV aas
T0JI0KHUTEILHBIX 3HAUeHHMIT oTcuéTa u (2.0%107 W/ms)/mV AJIS OTPULATENbHBIX 3HA4YeHH oTcuéTa.

B xoze skcniepuMeHTa onepaTtop CKaHUPOBal AATYUKOM MpHOOpa HAJl TOIOBOW YYaCTHUKOB
Ha paCCTOSAHUU 7 CM OT TEMCHHU. HpI/I 9TOM pa3Max CKaHHMPOBAHUA OXBATBIBAJI PACCTOAHUC MCKIAY
MpeaIyieubsIMU YeTOBEKa.

B xome »KkcreprMEHTOB CHadana 3aluChIBAJIOCH TTOJNIOKEHUE BpamareiabHoro (oHa B
MTOMEIIIEHUH, 3aTEM MPOBOIUIOCH ITUKINYECKOE CKAaHUPOBAHMUE HAJ TOJIOBOM UeIOBEKa, MOCIe ero
npeObIBaHUS B paccliabICHHOM COCTOSIHHM, OTMedaeMoe wuHaekcoM O Ha 3ammch. 3aTtem
MIPOBOAMIIMCh YTCHUS PA3IMYHBIX MOJIMTB, MPUKIAIbIBAHUE 1EIEOHBIX KaMHEW WM MUpaAMUMd, U
MIPOBOJIMIIACH TIOCIIEIYIOIINE 3alMCH BO BPEMS ATHX IPOIIECCOB MM IMOCIE HHUX, YTO OTMEYaloCh
WHJIeKCaMU, HaunHas ¢ 1 u nanee.

Pe3y.]'leaT]>I IKCIICPUMEHTA

Kak cienyer w3 pe3yabTaToB M3MEpPEHHH, CPEIHHMU BpallaTelbHbI (OH B MOMEIICHUU
COCTaBJISUT TIOPSITKA 7.5%10° W/m?® st QSS. 3Hak BpalleHUs 3aBHCHT OT CUCTEMBI oTcuéra. J{ms
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HaOJIIo1aromero omneparopa (OHOBOE BpallleHUE IMPOUCXOTUT MPOTHB YaCOBOH CTPEIKH, 4YTO
JTUKTYETCS YCJOBHSIMH TPAIyWPOBKU M TOJSPHOCTHIO curHama Ha 3amucu. C Ipyrodl CTOPOHBI,
YYaCTHUKH DKCIIEPUMEHTA CAMHU SIBJISIOTCS HCTOYHHKAMU ITOJICH BpaIlleHUs ¥ OTCUET HAIpaBJICHHUS
OyJeT MPOUCXOAUTHh OT HUX K JaT4uKy. Takum 0o0pazom, Ipu OIEHKE HAIIPABJICHUS BPAIICHHS
HENb3s JieJaTh CKOPOIAIMTEIbHBIX BBIBOJAOB M HEOOXOJMMO YKa3blBaTh MCTOYHHMK BpAICHHS -
OKpYXaroIuii GOH MM YIACTHHUK DKCIIEPUMEHTA. 3alUCH MOKA3BIBAIOT, YTO AKTUBAIIMS IPUBOIIIIA
K WU3MCHCHHSAM YJIeJTbHONH MOIIHOCTH BpAIlleHWs B Mpeneiaax OT -20.0%10° w/m?® bi (o) +20.0%10°°
W/m?3. 3uak YCIIOBEH M MOKA3BIBAET, YTO BpaIllEHHUE TIOMEHSJIO HalpaBlieHue!

Ha Puc. 3 mokasan ¢parMeHT CKaHHPOBaHHMS B HEKOMIIPECCHPOBAHHOM BHJIC.
I'opuzoHTanbHas Y€pHas JIMHUS COOTBETCTBYET HyJieBoMY ypoBHIO QSS Bparenus. Broimie u Hrbke
9TOM JIMHUM, KBa3ucTauoHapHoe Bpamenue QSS u3mensier nanpasienue. JaTyuk perucTpupyer
M3MEHEHHe HanpaiieHus BpamieHus [1I° mo 00e CTOPOHBI OT TEMEHHOH YaKphl.

5 WINDAQ - June 9.2016-Sofiya o = X
File Edit View Sesrch Scaling Transform XY Options Help
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The Instrument put aside

June 9th, 2016
SEVA-Integral-M-3

< == NSS Light

Scanning over Head &

Zero QSS Level

RT3 SR ToF———FF SEC(T— 57 3 A T T T SEhT
Puc. 3. ®parMeHT NOJHOr0 cKaHMpoBaHus (MIA NosicHeHMil). CKaHUpOBaHUe NOKa3bIBAeT INUKJIUYECKOE
u3MeHeHue Hampapjienue Bpaumenus III', npu npoxo:kaenum Hag TeMeHHOH 4akpoii. Kpome Toro, 6azosoe
BpallleHHe HaJ TeMEHHOH YaKPOil MOCTeNeHHO M3MEHSIET HanmpaBJjieHHe B X0/e BO31eiCTBHS AKTHBHMPYIOIIEro
(dakropa. Ilociie 3aBepiIeHNs1 0YepPeTHOr0 CKAHHPOBAHMS, NMPHOOP OTKJAABIBAETCH B CTOPOHY M MOKAa3bIBaeT
(¢onoBoe Bpamenne B komHaTe. [lociie may3npl HaUNHAeTCsl HOBOE CKAHUPOBaHMe, C APYTUM BO3JeiCTBYIOLIUM
¢axropom. Ha kpaiinem npaBoM ¢parmMeHTe BUJeH Ka4eCTBEHHO OTJIMYHBIH pe3yJbTAaT HOBOIO (hakTopa.

Hecranmonapraoe Bpamenne mons NSS xapakTepusyeT XaOTHYHOCTH BpAIlEHHH TOJEBOTO
TMpOCKONa. YMEHBILIEHHE €r0 YPOBHS CBUJECTEILCTBYET O OOJbIICH YHOPSI0YEHHOCTH BpAIlCHUs
I[II' u OJHOBPEMEHHOM CYXEHUH €ro CHEeKTpa, HPUBOAAIIEM K YMEHBUICHUIO 4YHUCIa
KOMOHMHUPOBaHHBIX BPAILLICHUH.

Puc. 4 - 9 nokas3piBaloT KOMIIPECCUPOBAHHYIO 3allUCh CKAaHUPOBAaHUN HAJ| Yy4aCTHUKAMHU
JKCIIEPUMEHTOB. 3HaYEHUE NHJEKCOB MOSCHAIOTCS B KOMMEHTApHsIX K PUCYHKaM.
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) WINDAQ - 06.09.2016-Levon-background
File Edit View Search Scaling Transform XY Options Help

Assembling Pyramidj
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6.9.2016. SEVA-Integral-M-3.
More
Levon Tadevosyan. Prayers.
Light
Less 0- Reference; 1 - Pyramid; 2-3 -Prayers

MAX - —60.0 SEC(TBF) -1267.0 SEC(TM) -5.0 XEOF T: 20.0 SEC/DIV
=l *

Puc. 4. YuactHuk 3xcnepumenta Jlepon TaneBocsn. Ilociie 3aBepuieHusi MCXOAHOIO HYJIEBOI0 LHMKJIA HAajg
roJIoBOi B pacc/iaGjJieHHOM COCTOSIHUM YYACTHHK HA4aJj coOUpaTh HeOOJbIIYI0 KapTOHHYI0 nupamuay. [Ipudop
SEVA perncrpupyet nopbinmenue poHoBOro ypoBHsi BpameHusi. IIpu 3Tom poToMeTp moka3piBaeT yBeIUUeHHE
CBETOBOr0 noroka B Teuenue 18 cexyna. 1 -Ilupamuga npuiokeHa K Tejly, CKaHMPOBaHue; 2, 3 - pa3jiu4HbIe
MoJauTBbI. [Ipu MosuTBax 2, 3 npubop pukcupyer He3HAYMTEILHOE YBeJMYEeHHE CBETOBOI0 MOTOKA, HUKHSS

KpuBas.

& WINDAQ - -June 9,2016-Boy.08 - o X
File (dﬂ,“ew Search Scaling Transform XY Options Help

Zero QSS Level o 1
o ol ]

NSS ! |
L == ; ‘ 155 B i
6.9.2016. SEVA-Integral-M-3
Light Denis Komarov

DATA - ‘l-i[l‘ 0 SEC(TBF) ~327.0 SEC(TM) 42.3 %EOF T: 10.0 SEC/DIV
Puc. 5. Yuactnuk 3kcnepumenta Jenuc Komapom, manpuuk 11 jer. Ilocie 3aBepuienusi ucxognoro (0)
CKaHMPOBAaHUsI B pacciadieHHOM cocTosinuM: 1 - mpou3HocUT MOJMTBY “Omue Haw”; 2 - wmouurBa “Ilima

Hcpaens”, 3 pa3za; 3 - npousnéc yrBep:xaeHue “f ecmv Ceem u Jlwooev, usnyuaemvie 3emne, Ilpupooe,
Yenoseuecmey u Kocmocy,” 3 paza; 4 - Tpu y4yacTHHUKA JIKCIEPUMEHTA MBICJIEHHO MPOU3HECTU MOJIMTBY O

Jenuce.
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) WINDAQ - June 9th,2016-Prayer next to Boy.08
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Zero QSS Level
|
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6.9.2016. SEVA-Integral-M-3
Light Denis Komarov (continued)

DaTa 400 SEC(TBF)  -110.5 SEC(TN) 265 #EOF T. 10.0 SEC/DIV
—

Puc. 6. YuactHuk 3kxcnepumenta Jlennc Komapos, mansuuk 11 jer. IIpononxenne. Hadnronarwrces: ciadbie
OCHHJUISINHU CBETOBOI0 MOTOKA MPU MOJIUTBE.

3 WINDAQ - June 9.2016-Sofiya
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More 06.09.2016. SEVA-Integral-M-3
Light Sofiya Blank. Prayers.

HAX 7121‘ 5‘ SEC(TBF)  -1968.5 SEC(TN) -6 6 %EOF 1: 30.0 SEC/DIV
=

Puc. 7. Yuactuuna 3xcnepumenta Codust baank. 0 - UcxoaHoe ckaHupoBaHue, 10 MOJMTB;

1 - Mbiciennoe oopamenue k TBopuy, Marepu Mupa u Beicium Cujiam, u odpamenune k Marepu-3emJe; 2 -
Kocmuueckuii 3nak Jlro0Bu Ha rpyam; 3 - Slmma Hax cepueMm; 4 - 7Keox po3oBblii, 00pAOBLIi OBaJBHBIN ¢
“merkoii” Haj cepaueM; S — MapokaHCKHii skeox HaJ cepauneM; 6 - MoauTBa Ha OTKPBITKE, IJIIOC MbICICHHAS
omarogapuocts Cuiaam CpeTa M JJIeMEHTAIBHBIM cyllecTBaM. @oTofeTeKTOp (UKCHPYeT JIOKAJIbHOE
yMeHblIIeHHe CBeTa NPH CKAHUPOBAHMM HAJ TOJI0BOIi JaHHOH YYaCTHULBI.
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Zero QSS Level
NSS
Light More 06.09.2016. SEVA-Integral-M-3.
Sofiya Blank. Pyramids.
Less
| e N s S e et e e ——— S

HAX 61.6 SEC(TBF) -1908.5 SEC(TN) -3.3 %EOEF T: 30.0 SEC/DIV .
Puc. 8. YuacTunua s3xciepumenta Cous Biank. JxkcnepuMeHT NPeuMMYIIeCTBEHHO BBINOJIHSJICS JJIS1 BJAMSTHAS
nupamug. ( - McXoaHOe CKAHMPOBaHMe, 10 Bo3AeiicTBMil. 1 - MUpaMUAKa HA roJji0oBe, He OPUEHTHPOBAH aHa
Cesep; 2 - [Iupamuaka opuentupoana Ha Cesep, 3 - Tpuxasl npousHecenbl 3 ciioBa Kocmuueckoro Kona; 4 -
HA roJI0Be MaJjleHbKas NnoJas nupamuaka 9; S - Pom0oBuanasi nmpaMmuaka, 1 Ha Heid yucJio 379 Hax roJioBoii; 6
- ¢ Kocmuyeckum 3Hakom; 7 - 1Be poMOOBUAHbIe MUPAMHUAKU ¢ MKOHOH BoxecrBenHoii Marepu. Haunnaer
ckasbpiBaTbesl Jdpext HndopmanuonHoit Ycramoctu cucrembl O0bexkT-Omneparop-Ilpudop-O6bext: Ilpu
CKAHNPOBAHUM HAJ roJI0BOii, mpudop SEVA moka3siBaeT 3HAYHTeIbHBbIe H3MEHEeHHs1 HHTeHcHBHOCcTH QSS, ¢
H3MeHsoLelcsl MoJsipHOCThI0. OIHAKO HA 3alMCH 3TO He BHAHO. Bo3MokHasg nmpuyuHA - HHEO-YCTANOCTh
npeoopaszoarenss DATAQ DI-149. Ilo-npexHemMy, poToneTeKTOp (PUKCHPYET JOKAJIbHOE YMEHBLIIEHHE CBETA
NPH CKAHUPOBAHMM HAJ I'OJI0BOI JAHHOH y4aCTHHILI.
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Light 6.9.2016. SEVA-Integral-M-3,
More
Olga Komarov.

MAX _ -117.0 SBC(TBF) -1964.0 SEC(TN) -6.3 #EOF T: 30.0 SEC/DIV _
A

’

Puc. 9. YuactHuna s3xcnepumenta Oubra Komapoa. Ipdext Undo-YcTaaocTu npoaoskaer cKa3biBaThCsl B
nepBoii mosioBuHe 3kcnepumenta. 0 - McxonHoe ckaHupoBaHue, 10 BO31eicTBHIi; 1 - ¢ KpeCTHKOM Ha rpyau; 2 -
Oana moautBa; 3 - ceMb pa3 moautBa “Omue Haw”; 4 - monmurBa Coduu 06 Ouibre, miroc co3IaHHbIA Ha
Oubroii Bo:kecTBeHHBIH MOTOK; 5 - ABe poMOoBHAHBIe NupaMuaku ¢ KogoMm; 6 - ¢ nkoHoii; 7 - ¢ myHrurom; 8§ -
Ha cepAaue roaydosaro-cepsblii xkeon; 9- ¢ 6ycamu u3 Tuberckoro arara. @orogereKTop (PUKCHPYET JIOKAIBLHOE
YMEHbIICHHE CBETA NPH CKAHMPOBAHWH HAJl TOJIOBOM JAHHOH y4YaCTHHIIBI.

Puc. 10 moka3pIBaeT pe3ynbTaT CKAHUPOBAHMS HaJl HEOOJBIION (paKTalIbHON MHUPaMUIOHN,
koHcTpykuuun H. BupryoszoBa. HaOnromaioTcss HWHTEHCHBHBIE BapHalldd BpalleHHs MOJ,
KaueCTBEHHO COBIMA/IaI0IIUeE C KCIIEpUMEHTaMH Bbllle. POTOAETEKTOP MMOKA3bIBAET OUEHb CUIIbHYIO
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BapHaIlUI0 CBETa TNPHU MPOXOXKJICHUU JaTuyWKa HaJ BEPIIMHON MHUpaMuibl. TeM HE MEHee, ITOT
3¢ (eKT He BUJEH II1a30M U €ro BO3MOKHOE OOBSICHEHHE CIIEyeT Jajee.
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Puc. 10. PesyabraTr cKaHupoBaHusi Haj He0OJIbIIOH (PPAKTANBHON KAPTOHHOW nmupamMupoil koncrpyxkuun H.
Buptyo3oBa. HaGaiomaoTcss WHTEHCHBHBIE BapHAIIMM BpAIleHUs] I0JIsI, KAYeCTBEHHO COBHAJAIONIHEe C
JKCIepUMeHTaMHu Bbilie. POTOJETEKTOP NMOKa3bIBaeT OYEeHb CWIbHYK) BapHALMIO CBETA NMPH NMPOXOKIACHHHU
JaTYMKAa HaJ BepmiMHOW mnupamuabl. Tem He MeHee, 3TOT 3(¢eKT He BHAEH IJI1a30M H €ro BO3MOKHOE
o0bsicHeHHe ciaenyT aasee. [IpoxoskaeHue 1aTynKa HAJ BePUIMHON NMUPaMUJbl 0YeHb CHJIbLHO BO3/JelCTBYeT Ha
Henb (pOTOAATYHUKA - BUJIHbI HHTEHCHBHBIE BCILUIecKH Toka. Ha naHHOl 3amMcu HanmpaB/jieHHe WHTEHCHUBHOCTH
CBETa COOTBETCTBYET HapaBjeHuIo cTpeku Light na yuacrke 3anucu cera.

O0bsicHenue Ha00aeMbIX 3 PexkToB

@axtrueckn npubopel  SEVA (GUKCHPYIOT 3IIEKTPOMArHUTHYIO TEHB/TIPOCKIIMIO CIIHH-
TOPCUOHHBIX TOJEH, peanu3yeMyto Kak DnekrpomaruuTHbeii [Tonesoit ['mpockon, OM III'. B cBoro
ouepenp, OM III' aBnsieTccss KBAaHTOBBIM OOBEKTOM, KaK IO KPUTEPHUIO MacChl, TaK M IO €ro
JTUCKPETHOM MpUpOJIE.

Puc. 11 moxkaseBaer ¢otorpadpun III, mpum QuxcupoBannoit uacrore 6+ I,
3apeTUCTPUPOBAHHbBIE BO3JIE PA3IUYHBIX OOBEKTOB. Bcex MX 0oObeAMHSET OTYETIMBO BUAMMAs
JUCKPETHOCTh OPOUT BpAIlICHUsI TIOJIsI, COMPOBOXKTaeMas BOZMOXKHOM MPEIIeCUei.

Puc. 11. ®ororpaduu III' npn ¢puxcupoBanHoii yacrore 6+ kl'n, 3aperncTpupoBaHHbIe BO3JIe PA3THYHBIX
00beKTOB. Beex nX o0beMHACT 0TYETIHBO BUAUMAS JUCKPETHOCTh OPONT BpallleHHs 110JIsl, CONPOBOKIaeM ast
BO3MOKHOM Npenecuei.
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KBanToBasi mpupona uenoBEYECKON MbICIM B €€ AMHAMHUKE, MPU MOJUTBE MU JAPYTUX
BO3JICUCTBUSAX, HaxOJUT CBOE OTpaXeHHWE B TMoKazaHusx mpubopa SEVA, wu3Mmepstomero
WHTETPANTBHBIN 3PPEKT AMCKPETHBIX MOJIEBBIX THPOCKONOB pPa3jMYHBIX YacToT. Halmromaembrit
3¢ (}eKT yMEHBIIEHHUS CBETOBOrO MOTOKA, (GPUKCUPYEMOrO JAaTYMKOM, COBIAAAET ¢ Oojiee paHHUMU
pe3ylbTaTaMy MO0 YMEHBIICHUIO (DOHOBBIX TaMMa-KBAaHTOB BO BPAIIAIONINXCS JIEKTPOMArHUTHBIX
noysix [16, 17]. O1oT 3¢ deKkT 0OBACHSICS B3aMMOJICHCTBHEM II0JIEBOTO BPAIICHHUS CO CITUHOM
rammMa-poroHoB. [Ipoucxonmna mepenaya JAONOJHUTEIBHOTO YIJIIOBOTO MOMEHTa (poToHam, mpu
3TOM BoO3pacTajia crabunuzanus (GOTOHOB U, KaK pe3yiIbTaT UX HEOMNPEeAeIEHHOCTh M0 KOOpAUHATE
CTAaHOBHWJIACh MEHbINE, B cuiy ocoOeHHocTelt CootHomenus Heonpenenénnocteit ['elizendepra. A
BMECTE C OTHM, YyMEHbBIIATach BEPOATHOCTh BCTPEUHM C JCTEKTOpOM, Habmogaemasi Kak
yMeHbIlIeHHe KonuuyecTBa (oTroHoB. Heuto mnomoOHOE MOIVIO HMETh MECTO M B JIaHHOM
SKCIIEPUMEHTE.

ABTOpPBI BBIPAKAIOT IMPU3HATEIBHOCTh YdacTHUKaM skcrnepuMenta Onbsre KomapoBoid,
JleBony TaneBocsny u lenucy Komaposy.
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INFLUENCE OF PRAYERS, HEALING STONES AND PYRAMIDS ON SPINNING FIELD,
REGISTERED WITH SEVA-INTEGRAL-M-3 INSTRUMENT OVER A HUMAN HEAD

Sofiya Blank *, Mark Krinker 2, Nikolay Virtuozov *

Y Noosphere spiritual-ecological Worldwide Assembly, a Coordinator, USA
2) Physicist, Farmingdale College, State University of New York, USA
% Engineer, Noosphere spiritual-ecological Worldwide Assembly, USA

blanksofiya684@gmail.com
sevatronics@gmail.com
pedasha@yahoo.com

A series of experiments on influence of prayers, healing stones and pyramids on the field spinning over participants’
heads was conducted. The wide-band meter of electromagnetic spinning, SEVA-Integral-M-3 was employed. The
sensor was scanning 70 mm over a sincipital chakra. Such the psycho-physical actions lead to a variation of the field
dynamics over a human head, including reverse of the spinning direction in some cases, as it was revealed. The
spinning field is considered as the Field gyroscope paradigm, FG, because this field has a real angular momentum and
inertia as well. The obtained results were compared with the earlier conducted scanning over a top of the small fractal
cartoon pyramid, where a strong field spinning was recorded as well as reversing of its direction as the sensor was
passing over the top. The photo-sensor of the instrument registered a variation of a light flux over the heads of the
participants, which was not noted by a naked eye. The similar phenomenon was noted for the small fractal cartoon
pyramid. Action of the accompanying Torsion field on the sensor-photon system can be a possible cause of this
phenomenon. There is a reason to suppose a dependence of the registered light flux on gender and age of the
participants, because the observed reversing direction phenomenon depended on these factors.
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PACKPYTKA ITOJIEBOI'O TUPOCKOIIA BHEITHMMM BO3JIEMCTBUSIMU

M.C. Kpunkep
Farmingdale College, State University of New York, USA

sevatronics@gmail.com

OkcnepuMeHTsl ¢ pubopamu SEVA, m3MepurensMu JTOKalIW30BAHHBIX 3JCKTPOMArHUTHBIX BPAMIAIOIINXCS TOJEH -
MOJIEBBIMU THPOCKONAMHU, BBIIBIIIM MPOIECC PEIaKCALIMOHHOTO YCTAHOBJICHHS OTCU€Ta NMpPH CTAl[MOHAPHBIX BHEIIHUX
BO3/ICHCTBUSX: CBET, rpauyeckuii UCTOYHUK MH(popManuu W T.4. [Ipum 5TOM Bpems penakcalii Takoro mporecca
3HAYUTEIBHO MPEBOCXOIUT COOCTBEHHYIO TIOCTOSIHHYIO BpEMEHH Npubopa.

IToxazana B3aUMOCBSI3b MEXIY 3JEKTPOMAarHUTHBIMHU W TOPCHOHHBIMHU MOJEBbIMH Tupockomamu: DMIIT u TIIT,
SIBIIFOIIIMMUCS KBAHTOBBIMH 00BCKTaMU. Bapuupyromiuii yriioBoii MOMEHT, co3naBaembiii DMIIL, Tpanchopmupyercs
B MOHOTOHHO HapacTarouuii yriaoBoii moment TIIIT Gmaromapst wHTErpambHOMY 3¢ (eKTy HAKOIUICHHS, CBOETO poaa
packpytke. Benymiyio poms B 3aMeIJICHHH TpoIecca MOXKET HrpaTh Kak caM OOBEKT M3MEpPEHHS - CBET, HOCHTEINb
nHpOPMAIMM H T.O., TaK M 3aMKHyTas CHCTEMa H3MEpPEHHH B IEJOM. OIEKTPOHHBIM NpPHOOp PEruCTpHpyeT
ANEKTPOMArHUTHYIO IPOEKIIHIO TOPCHOHHBIX MoJie. BBHIY ecTKO# B3aMMOCBSI3M 3TUX TIOJICH, IPHOOP PErHCTPUPYET
HEKOE BTOPUYHOE D3JEKTPOMArHUTHOE IIOJE,  NPHUBSI3aHHOE K MEUIEHHO HapacTalolMey YIJIOBOMY MOMEHTY
TopcuoHHoro moJisa.  IlepBas mnpousBoaHas Hapacrawpouiero yriaoBoro Mmomenra TIII co3maér MOMEHT cui,
JICUCTBYIONIMI Ha MPUOOPBI KPYTHIBHOTO THMNA. VHEpIMOHHBIE CBOWCTBA IOJIEBBIX TMPOCKONOB OOBSCHSIOT 3((HEeKT
(haHTOMOB.

[ToneBsie rupockonsl [12,13] He ABIAIOTCS MPUHIUIIMATILHO HOBBIM 00BEKTOM 1711 Dusuku.
B sIBHOM MM HESIBHOM BUJIE, OHU YK€ IPUCYTCTBOBAJIM B UCCIIEAOBAHUSIX YUECHBIX.

3HAYUTEIHBIN BKJIAJl B 9TH HMCCJICIOBAaHUS BHECIA POCCHICKas/coBeTckas mmkoyia. Emé Ha
cteike 19 u 20 BexkoB, H.II. MbIIKUH, pOCCUIICKMI YyY€HBIM, 3aMETUJI U HCCIEAOBAI SIBJIICHUE
MOBOPOTa  JIETKOTO JUCKa B CBETOBOM IMOTOKEe. OH OOBACHWI 3TO JCHCTBUEM HEKHX
MOHJIEPOMOTOPHBIX CUJI [7].

[TosiBnenne mnapagurmbl Topcuonnbix Ilomeir (TII) mno3BodamiIo WACHTHUPHUIUPOBATH
pUOOPBI KPYTHIIBHOTO TUIMA, KaK (PaKTUYECKH MepBUYHBIE IIPUOOPHI ISl pETUCTPALIMM 3THX IOJEH.
DNEeKTPOHHO/3JIEKTPOMarHUTHbIE MpPHOOpPBI, Tak WiIM HHaue Koppenupyromue c TII, cinemyer
CUMTaTh BTOPUYHBIMH NMPHUOOpaMH, T.K. OHU HENOCPEJCTBEHHO PETUCTPUPYIOT 3JIEKTPOMATrHUTHOE
none, conpopoxaaromee TII.

Opnnako, s Beex TII mpuOGopoB, NEpBUYHBIX U BTOPUYHBIX, KJIFOUEBBIMU CJIOBaMU CIIEAYET
CUUTATh Y21080U MOMEHM.

B pa6orax H.A. KosbipeBa, cBsizaHHBIX ¢ ucciepoBaHussMu TII, akTHBHO HpPUMEHSUIUCH
KpPYTUJIbHBIE BECHI JUISl UX PETUCTPALIUH.

B cBoro ouepenb, TopcuoHHbIe reHepatopbl A.E. AkMMOBa OCHOBaHBI Ha BO30YXJIEHUH
CIMHOB B (¢eppuTre, € IMOMOILBIO 3JIEKTpOMarHuTHoro mnons. CaM ke 3JIeKTPOMarHUTHBIN
KOMIIOHEHT HE MPOITYCKAJICS BO BHEIIHIOK CPEly C MOMOIIBI COOTBETCTBYIOIINX dKpaHoB [9-11].

[Toneroit ['upockon siBnsiercs kBaHTOBBIM 00bekTOM. ['.W. I1IumnoB cuutaer, 4To KBaHTOBAs
Teopus onuceiBaeT quHamuKy III', ocHOBaHHYyI0 Ha nosAx uHepHuHM. COIIACHO ATON KOHLEMNINH,
SBJICHUE WHEPUUHU SBJIAETCA JOMUHHUPYIOIIMM 3/1€Chb M ONHUCBHIBa€T (U3NYECKUE TMOds U
B3aMMOJEICTBUS nocpeacTBoM ypaBHenus Llpénunrepa [16,17].

ABTOp 3TON pabOTBHl CUMTAET, YTO CIEAyeT pa3AensaTh 3nekrpomarHuTHb (OM) III,
HEMOCPEJCTBEHHO peructpupyemsliii mpubopom SEVA, u Topcuonnsii III', peructpupyemsiit
npubopaMu KPyTHJILHOTO TUIIA, TAKUMH, KaK TOPCUOHHBIE BeChl, IpUOOp mopcuno u T.1. O6a THna
IIOJIEBBIX TMPOCKONOB B3AMMHO CBSI3aHBlI U HEOTIEIHUMBI OJIUH OT JPYroro. JJIEKTPOMArHUTHBIE U
TOPCHUOHHBIE TIOJIS IBJISIFOTCS CIIEJCTBUAM Pa3InYHON NOJIsIpU3alii pU3ndeckoro Bakyyma. Bormpoc
TOJIBKO B METOJIE PErMCTpaLUH.

Jns OMIIT, aBTOpoM paHee ObLIN MOTYYEeHbI CIEYIOIINEe 3aBUCUMOCTH MacChl M, YIJIOBOTO
momenta L m momentra cun dL/dt mms rupockoma, 0oOpa3oBaHHOTO BekTopoM monsi Es,
BpAIAIOIIMMCS C YTJIIOBOM YacTOTOM @ B OrpaHUYeHHOM 00BEME V BHYTPH YCIOBHOTO LIUIMHpPA C
nuamerpom D=2R.
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OMIII" UCTBITHIBACT MUKIMYECKYIO BapHUAIlUIO/MOIYIISIIMIO MAacChl M YIJIOBOTO MOMEHTA,
MIOCKOJIbKY CaM  Bpamaromuiics BekTop FEs ecTb pe3yiabTaT CIOXKEHHs JABYX B3aMMHO
OPTOTOHANBHBIX poaUTeNIbCKUX BekTopoB E1(t) n E2(t), ciBuHyTHIX 10 (pase Ha TOT WM HHOM Yroi

®.

E.(t)=+/(E,sinat) +(E,sin(at + )} (4)

Uro ke Kkacaercs MOMEHTa cuil (NepBOM MPOM3BOAHOM YIJIOBOIO MOMEHTa), TO 3Ta
BEJIMYMHA CTAHOBUTCS IIUKJINYECKON U 3HAKOTICPEMEHHOM.

Tak0il OoCUMUTMPYIOIIUKA MOMEHT CHUJI peallbHO JEHCTBYeT Ha OOBEKThl M OMAaceH s
MHOTOCJIOMHBIX CHUCTEM C pa3IuYHbIMH BPEMEHAMH peNlaKCalli, HMEIOUUMU PaJHalIbHYIO
CUMMETPHIO, K KOTOPBIM OTHOCSITCSI U KPOBEHOCHBIE COCY/JIbI UETIOBEKA.

Ecnu BpeMeHa penacanuu ClI0€B COCTABISIOT MHOXKECTBO 7i, TO, C MOBBIIICHHEM YacCTOTHI
MoJis @ W3 Tpoliecca MOJSIPU3AlMU, a 3HAUUT U JCHCTBUS CUJIBL, OYAYyT MOCTENEHHO YXOIUTh
KOMITOHEHTBI, JJISI KOTOPBIX BBIMOJHIETCS yciaoBue @~1/7. Ha KOMITIOHEHTBI C MaJeHbKUM
BpEMEHEM pellakcaluu OyAeT MO-TPeKHEMY JEeWCTBOBATh CKPYYHMBAIOIAs CHJIA BpaIlarolIerocs
TOJIsA, B TO BpeMsi KaK MeJIJICHHbIE CIIOM OyIyT HE pearupoBaTh Ha Mmoiie. Toraa MoXKeT BO3ZHUKHYTh
B3aMHOE CKOJIbKEHHE U PA3JEIICHUE CIIOEB.

Opnako, A7 UHAMKATOPOB KPYTUIBLHOTO TUIA, K KOTOPBHIM MOXHO OTHECTH M L-00pa3Hblii
WHJIUKATOp OMOJIOKAIMU, MBI Ha0JII0/JaéM MOHOTOHHBIH TTOBOPOT OOBEKTA BO BPAIIAIOIIEMCS T1OJIE
BBICOKOM 4acTOTHI, IEPUOJI KOTOPOH 3HAUMTEIBHO MEHbIIIE BPEMEHHU penakcanuu oonekra [15].

[To MHeHuUIO aBTOpa, HAOIIOJaEMOE TTPOTUBOPEUHE CBS3aHO C OCOOCHHOCTHIO B3aUMOCBSI3H
3JEKTPOMArHUTHBIX U TOPCUOHHBIX MOJIEBBIX THPOCKOIIOB.

OMIII" nocrenenno packpyuuBaetr TIII', oGmamarommii cBOed TMOCTOSHHOW BpPEeMEHHU, B
peKHMe HAKOIUIGHHS YIJIOBOro MoMeHTa. Torma yrmoBoit mMoment TIIIT Oymer MOHOTOHHO
HapactaTe moxa jaedicteueM OMIII, a ero mnepBas mnpousBoaHas jgacT MomeHT cuil RF
ONpeNEeIEHHOr0 3HaKa, KOTOPBIM W IOBOPAYMBAET KPYTHJIbHBIE BEChl WIJIM HWHAUKATOP JIA
OMOJIOKAIINH.

t
T :bj Leydt (5)
0
d t
RF :boal‘LEMdt (6)
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JlaHHOE CBOMCTBO MOXKET OBITH YIPOIIEHHO MPOMILTIOCTpHpoBaHo mpoctoit RC 1ensio, Ha
BXOJ] KOpopoi momaércst crymnendyaroe HampspkeHue (anasor DMII), a BeIXOgHOE HampsKeHHE
MemieHHo Hapacrtaer (anajor TIIIN). Cam xe mpomecc mpoucxonut B dusmyeckom Bakyywme, ¢
HEKOW JIOKAJIbHOW TOCTOSHHOW BpeMmeHu. [lns nanHOW aHamoruu Oojee ajeKBaTHA LENb C
MHTErpaToOpoM HampsbkeHus, HO ynpoméHHbli RC BapuaHT jydiie oTpakaeT CyTh Ipoliecca
HAKOINJICHUA YIJIOBOI'O MOMCHTA Ha BBIXOIC.

Physical Vacuum FG

R
VVV

EMFG

|Obj ect
T

I

o

Puc. 1. Ynpoménnas ananorus 3aumojaeiicrBusi IMIIT u TIII'. BbicTpou3MeHSIOIMUIACS CUTHAJ Ha BXOJe,
amajor DMIII, mpuBoAMT K MeAJeHHOMY HApacTaHUI0 cUrHajda Ha Bbixoge. [Ipomece Tpancopmanun
npoucxoaut B Pusnyeckom Bakyyme, umMeroneM JIOKAJbHYIO IOCTOSIHHYI0 BpeMEHH.

IKcnepUMeHTbI

Puc. 2 mnokaseiBaer npubop SEVA-Integral-M-3 nmnst perucrpanum DOMIIT. Tlpubop
M3MepseT  yaenbHylo MommHocTh, W/M®, 06OMX OZHOBPEMCHHBIX PEKHMOB  BPALCHHS
HIMPOKONoaocHoro (1o 250 MI') moneBoro rupockona: KBa3u-CTalliOHAPHOE U HECTALIMOHAPHOE.
MeTtponoruueckas OCHOBa dTHX MpuOOpPOB MokazaHa B [1, 2, 3, 4, 8].

KBasu-cranmmonapuoe, QSS, BpameHne o00pa3oBaHO BEKTOPHOH CYMMOW 3J€MEHTapHBIX
BpallleHUi, Ha 06a3e POJUTENbCKIX BEKTOPOB OJMHAKOBOW 4acTOThI, T.€. Takoil OMIII" Bparaercs B
OTIpeNIeIEHHOM HAIPaBJICHUH, C aMIUTUTYIOH, KOTOpas MOXKET H3MEHSTHCS BO BPEMs OIHOTO
nepuona nosopota [II'. B otinnume ot Hero, HectannoHapHoe, NSS, BpamieHue co3maércst BceMu
KOMOMHaIMSIMM  4acToT JoctynHoro OM chnektpa u Takod III' MHOrokpaTtHo HW3MEHsET
HampaBjeHUE BpallleHUs B TeueHHe OAHOoro uukia. Ilo 3Toi mpuuuHe (YMCIO0 KOMOMHALUMN
gacToT), nHTeHcuBHOCTh NSS Bcerma mpeBocxoaut QSS.

[Tpubop Taxxke COAEPKUT AATYMK OCBEHIEHHOCTH, JUI HCCIIEIOBAaHUS BKJa/Ja CBETOBOTO
MoTOKa B 0OpazoBanue 6osee Hu3kouacToTHBIX [1I7, yem crer [5, 6].

My LT

I y i¥ i o
Puc. 2. IIpudop SEVA-Integral-M-3 - uzmepuresns SMIIT'. CBeToHEeNpOHNIAEMBIil JATYHK NPUGOPA COMEPKUT
tak:ke CdSe doTopesucTop st U3ydeHHsi BIUSIHUS CBETAa HA (JOPMUPOBAHHUE MOJIEBLIX THPOCKOIOB.
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[II' sBnsieTcss KBaHTOBBIM 00BeKTOM. Puc. 3 mokaspiBaeT ¢ororpaguu 0IHOYACTOTHOTO
OMIII" BO/IM3HM pa3IUYHBIX O0OBEKTOB, TOJYUYEHHBIE aBTOPOM C TTOMOIIBIO OCIiuIorpada. Xoporio
BUJIHA JUCKPETHOCTH opouT U npeneccus [11.

Puc. 3. KpantoBasi ociopa DMIII'. Xopomo BuaHA TUCKPETHOCTL OPOMT M mpeneccusi Bpamenus. CHUMOK
cienan aas III, co3qaHHOrO ecTeCTBEHHBIMH NOJsIMH 3eMJIH BO3j1¢ Pa3JH4YHBIX HpeaMeroB. Yacrora
Bpamenus- 6+ kI'n, npuMeHsJics y3KOIOJOCHBIH (puabTp.

Puc. 4 noka3piBaeT Bo3/1eliCTBHE CBETOBOIO MOTOKA OT JIAMIIbl HAKAJIMBAHUS, IEPUOIUUECKU
BKJTIOUAEMOil M CO3JAIOMEH cBeToBoi moTok 1000 lumen/m? Ha mocTosHHOM ¢done noroka 500
2
lumen/m* B MecTe pacnooKeHus! CBETOHETIPOHHUIIAEMOT'0 JaT9hKa Ipruoopa.
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Puc. 4. Bo3aeiicTBue 1aMIIbl HAKAJIMBAHUSA HA NOSIBJICHHE N0J1€BOT0 THPOCKOIIA.

Puc. 5 nokaszpiBaet 3xcniepuMenT ¢ 20 Bt razopaspsiiHoil 1aMIioil, pacnosiokeHHoi B 20 cM
OT CBETOHENPOHMIIAEMOI0 JaTyuKa mpudopa. Xopomo BHJHA PEIaKCAllMOHHAs peakuus npuodopa
Ha KaXJ0e BKIIOYEHHE-BbIKIIOUeHHe. Macmrtabd mo ropusonHtanu - 50 cek/nmenenue. MoxHO
cllenaTh BBIBOJ, YTO IIOCTOSIHHAs BPEMEHHM ATOr0 Ipolecca cocTaBiseT nopsaka 10 cexyHO.
HwxHsiss kpuBas Ha 3amucu - 1enb Qoromerpa Ha 6ase CdSe doropesucropa. MoHOTOHHOE
CHIDKCHHE JIMHUM OCBEHIEHHOCTH BBI3BAHO IOCTOPOHHMMM NPUYMHAMH M HE MMEET OTHOLICHHE K
IIPOLIECCY BKJIIOUEHUS-BBIKIIFOUEHHUS CBETA.
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Puc.5. Biausinue cBera razopaspsiiHoi JjaMnbl Ha (popMUpPOBaHUeE N10J1€BOr0 THPOCKONA

Takast k¢ 3aKOHOMEPHOCTh PEJIaKCAI[MOHHOTO XapakTepa MPOCMATPUBACTCS MPH PEaKIUU
npudopoB SEVA Ha uzoOpaxkenus. Puc. 6a moka3sIBacT peaklUi0 OJHOTO M3 PAaHHHX BapHAHTOB
npubopa Ha pacredyaraHHyio (ororpaguio TEXHHYECKOTO YCTPOMCTBA, TOMEHIEHHYIO TIOJ
CBETOHCTIPOHUIIACMBIH JTaTUMK BpaineHus mons. s cpaBHeHus, Puc. 60 mMoOka3bIBacT PEaKIIMio
TOTO k€ IprOOpa HA UCXOIHBIN OBl JINCT OyMaru JyIst IPUHTEPA, MMOAJIOKESHHBIH 110 TaTYHK.
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Puc. 6. a) Peakuust o1HOro U3 paHHNX BAPHAHTOB NPHOOPa HA pacnieYaTaHHYI0 IPUHTEPOM (oTorpaduio
TeXHHYEeCKOI'0 YCTPOICTBA, IOMENIEHHYIO N0/l CBETOHENPOHUIIAEMbIi 1aTYNK BpalieHusi noJisi; 0) Peakuus na
OeJblii IUCT OymMaru

[To mHeHuto aBTOpa, sABIEHHME ocTarouHoro aewcTtBus TII mpubopos, mdiieecs MHOTIA
CyTKaMu U 0oJiee W Ha3bIBaEMOE ¢haHmom, MPEACTABISIET COO0N OCTATOYHOE BpAICHHE TOJIEBOTO
rupockona. OnHO W3 MPOABICHUHA JJIMTEIBHOTO OCTATOYHOTO BpallleHUs ObLIO  BHJEO-
JOKYMEHTUpOBaHoO [14].

[Ipu skemyaranuu npudopa SEVA OblI0 BBISIBIEHO MOCTENEHHOE 00pa3oBaHHe (PaHTOMOB
BOKPYT KBaJPYIMOJBHOTO JaTYWKa BpAICHHS, W3-32 HAJTUYUS W CYMEPIIO3UIUH OTPaKEHHBIX
CHUTHAJIOB B KOAaKCHAJbHBIX Kabemsx. PaHTOMBI CO3[a0T TEXHHUYECKOE Heyno0CTBO, MX-3a
MOHIKCHUSI YYBCTBHTEIBHOCTH TpuOopa. OJHAKO OHU YAAISIOTCS HEOONBIINM YIApoOM II0
IaTyuKy. BO3MOXHBIM MEXaHM3MOM HX YyJaJEHUS SBISETCS YCKOPEHHE U COIyTCTBYIOIIAs
rpaBUTALIAS.

145



Bo3HukaeT 3aKOHOMEPHBIM BOIMPOC: MOYEMY OBICTPOJEHCTBYIONMINN JIEKTPOHHBIN MTPUOOP,
KOTOPBIH JTOJKEH pearnpoBath Ha ObIcTphie u3MeHeHus DMIID, mokasbiBaeT MeIJICHHbIE UMEHEHUS
3JIEKTPUYECKOTO BpaleHus?

Benymiyto ponbp B 3aMeIUIEHMH TpoIlecca MOXKET WUIpaTh caM OOBEKT M3MEPEHHHS: CBET,
HocuTens uHpopMmanuu u T.1. Hamo emé ydects, uro peub UAET o cucreme OOwnekT-Omneparop-
[Tpubop-O6beKkT U mpuOOp HENb3sT pacCMaTPUBATh, KAaK HM30JIMPOBAHHBIA OOBEKT, a TOJBKO C
yu€ToM HH(OpPMALIMOHHOW EMKOCTH BCEH cucTeMbl. MOXET ObIThb, M03TOMY 3 GdeKT neicTBUsSL
IIOBOPOTHOI'O MOMEHTa B 3KCIEPUMEHTaX C MHAUMKATOPOM OMOJIOKALMK BO BpalllaoLEMCs I0Jie
MPOUCXOAMI TOJIBKO MPH ydacTuu omneparopa [15].

B yka3aHHOM 3aMKHYTOM KOHTYp€ BO3HHUKILIEE TOPCHOHHOE II0JIE IOPOKIAET
CONIPOBOXKIAIOIIEE DJIEKTPOMArHUTHOE, KOTOPOE CIEAYET 3a MEIJIEHHbIHM U3MeHeHusiMu TII u
oToOpaXkaeTcs Ha 3alUCH, KaK pellakCallMOHHbIN Mpoliecc.

Packpytka I1I" HamomuHaeT 3¢¢deKkT ocBOeHUsI 00bEKTa MPUOOPOM, YACTO YITOMHHABIIUKCS
B.T. llIkaToBbIM B nepenucke c rpynmnoi Bropas ®usuka.

[TposiBneHue MHEPIMOHHBIX CBOUCTB 117, ABISAIOMUMCS OYEBUIHBIM KBAHTOBBIM OOBEKTOM,
Puc. 3, xopomo coriacyercs C KOHLEMIUEH TMoysied HHEepUUd B KBAHTOBOM MeEXaHMHKE,
npemioxenHout .M. unosem [16, 17].
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DRIVING A FIELD GYROSCOPE UP TO SPEED BY MEANS OF EXTERNAL ACTIONS
M. Krinker
Farmingdale College, State University of New York, USA

sevatronics@gmail.com

SEVA (Spinning Electric Vector Analyzer)- based experiments on localized spinning electromagnetic fields - the field
gyroscopes, have revealed a relaxation reading process at the stationary external actions of light, carriers of information
and so on. The time constant of such the process exceeds that of the instrument considerably.

The relation between electromagnetic and torsion field gyroscopes, EMFG and TFG, which are the quantum objects, is
shown. A varying angular momentum, developed by EMFG, transforms into the angular momentum of TFG which
increases in a monotonic way due to an accumulation phenomenon, kind of a driving up to speed. The various objects
can play a leading role in the relaxation/retardation process as well as a closed measuring system. An electronic device
registers the electromagnetic projection of the torsion fields. Due to a solid relation between these fields, the instrument
reads some secondary field which is coherent with the slow rising angular momentum of the torsion field. The first
derivative of the rising angular momentum develops a torque which can affect torsion type instruments. The inertial
properties of the field gyroscopes can explain a Phantom phenomenon.
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METHODS AND INSTRUMENTS TO INCREASE A SIGNAL-TO-NOISE RATIO IN THE
IMAGE-ADDRESSING-BASED TORSION FIELD COMMUNICATION

Mark Krinker
Farmingdale College, State University of New York, USA

sevatronics@gmail.com

To increase a signal-to-noise ratio in Torsion Field Communication Sessions, by means of better entangling
wave functions of the communicating objects, the transmitted spinning signal is proposed to form directly from the
video signals of images of transmitter and receiver or their combinations. In turn, the original images for formation of
the video signal can be that of introscopy or holography, as well as the conventional amplitude and color scattered
images. The receiver contains a mixer/multiplier, fed with an identical reference video signal and the signal of the
sensor, as well as a low-pass filter between the mixer/multiplier and the output of the receiver. This method can be tried
for the Instrumental Trans Communication with the receiver alone, where the reference video signal is that of the object
of communication.

Torsion Field Communication, TFC, is based on a non-electromagnetic exchange of
information, by means of entangling the wave functions of transmitters and receivers.

Actually, Alan Aspect’s and collaborators’ experiment with two identical mutually
correlated photons, (1982, Orsay, France), traveling in different ways but reacting to each other
immediately, was one of the first instrumental TFC experiments [1].

In turn, the Nature is rich with examples of telepathic communication between related
objects: relatives, twins, long living together spouses and so on. The Ultra Weak Mental Interaction,
UWMI, considered in [2], is a kind of natural TFC, sharing with it the features of Non-locality,
Integrations and Remoteness and so on.

To achieve the needed entanglement of the wave functions, which is believed to be a major
condition of the Non-locality, the instrumental TFC uses images of an object for addressing in the
communication, placed next to either transmitter or receiver or two related images, placed at the
transmitter and the receiver.

In a parallel and independent way, A.A. Okhatrin and coworkers [3], as one party, and V.T.
Shkatov, [4] as other party, proposed employing an image of an object to establish a contact with it.

Later, 2011, V. Zamsha proposed employing two identical images (either the transmitter or
the receiver) next to transmitter and receiver to better entangle their wave functions and increase a
quality of the communication [5].

Later in that year, the author of the current publication offered a cross-images method for
entangling the wave functions: the image of the receiver put next to the transmitter, while the image
of the transmitter put next to the receiver [6], as well as other measures to increase a coherency
between the transmitter and the receiver.

However, there is unclear question on the extent of identity of the image and its original in
terms of the wave function. This can result in insufficient quality of the signal-to-noise ratio of the
communication.

To increase signal-to-noise ratio by means of increasing the extent of identity of the original
and its image, the following method is proposed.

The transmitter generates a spinning electromagnetic field, formed by an analog electronic
image, a video signal of the receiver or a combined image of the transmitter and receiver. The
spinning field always produces a Torsion Field component, so, the emitted Torsion field has an
encoded image of the receiver or the receiver and transmitter together, that makes the wave
functions of the transmitter and the receiver more entangled, which results in increase of the signal-
to-noise ratio. Beside the original conventional amplitude and color scattered images, formation of
the electronic image (the video signal) can be made from the introscopy or holography.

In turn, the receiver by this method receives the torsion signal, having an electromagnetic
projection. The electromagnetic signal is subject to multiplication/mixing procedure with an electric
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signal of the image of the transmitter or the combined image of the transmitter and the receiver to
make their product. When the wave functions of both multiplied values coincide approximately, the
noise level gets minimal. To exclude high frequency component

Another important moment to increase a quality of TFC sessions is directing the axis of the
transmitter to a location of the receiver. According to A.E. Akimov, a Russian scientist, who
predicted the TFC and made a great contribution into theory and practice of Torsion Fields, these
fields have an axial symmetry [7]. By this reason, we can expect an increase of the signal-to-noise
ratio by directing the axis of the transmitting spinning to the receiver.

The TF-transmitter, made by this conception, comprises a source of an analog electronic
image of the receiver or a combined image of the transmitter and receiver, connected both to a pair
of plates of electric quadrupole and an input of a differentiator, the input of the differentiator is
connected to other two plates of the quadrupole. A computer video output can be employed as the
source of the electronic image.

The receiver comprises a spherical metal sensor, connected to one of the inputs an analog
multiplier. The other input of the multiplier is connected to an electronic source of the image of the
transmitter. The output of the multiplier is connected to a low pass filter. The output of the low pass
filter is connected to any output device like an analog/digital meter, oscilloscope and so on. This
approach allows using advantages of synchronous detecting signals for weak signals to increase the
signal-to-noise ratio.

Drawing Figures

In the drawings, closely related figures have the same number but different alphabetic
suffixes.

Fig. 1 shows a unit diagram of a Torsion Field transmitter, according to the proposed
Method.

Fig. 2 shows a unit diagram of a Torsion Filed receiver, according to the proposed Method.

Fig. 3a shows an example of a simple combined image of the transmitter and the receiver on
a screen of a monitor, providing a corresponding video-signal of them.

Fig. 3b shows an example of a complex/mosaic image of the transmitter and the receiver on
the screen of the monitor, providing a corresponding video-signal of them.

Referral Numerals in Drawings

10 source of the video signal of image of the receiver or combined image of the receiver and
transmitter;
11 electric quadrupole;
11a,b,c,d plates of the quadrupole 11;
12 inverter;
13 differentiator;
14 another inverter;
15 modulator;
16 source of transmitted information

20 spherical metal sensor

21 mixer/multiplier

22 source of the video signal of image of the receiver or combined image of the receiver and
transmitter;

23 low-pass filter

24 output device
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Fig. 1. TF Transmitter. 10 - source of the video signal of image of the receiver or combined image of
the receiver and transmitter; 11 - electric quadrupole; 11a,b,c,d plates of the quadrupole 11; 12 - inverter;
13 - differentiator; 14 - another inverter; 15 - modulator; 16 - source of transmitted information.

20

23

241

Fig. 2. TF Receiver. 20 - spherical metal sensor; 21 - mixer/multiplier; 22 - source of the video signal
of image of the receiver or combined image of the receiver and transmitter; 23 - low-pass filter; 24 - output
device.

Description

This TF transmitter works in the following way. The video signal of the source 10,
comprising the image of the receiver or both the receiver and transmitter, feeds plates 11a and 11c
of the quadrupole 11. The differentiator 13 shifts the analog signal at its output for 90 degrees. The
output signal of the differentiator feeds the other pair of the quadrupole. Therefore, the quadrupole
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is supplied with two electric signals, shifted in a phase for 90 degrees, what forms the
electromagnetic spinning between the plates. The inverters 12 and 14 serve to form an opposite-
phase signal at the plates 11b and 11d to increase the field strength. As a result, the quadrupole
produces the Torsion Field with encoded image of the receiver. The modulator 15 controls either
amplitude of the direct channel or that of the differentiated one. The modulation can be any of type.

The TF receiver works in the following way. The conductive sphere 20 receives the torsion
signal with its electromagnetic accompanying. This electromagnetic component induces the electric
potential at the sphere 20. The mixer/multiplier 21 makes a product of this signal and that of the
source of video signal 22, which contains the image of the transmitter or both the transmitter and
the receiver. The signal at an output of the mixer/multiplier 21 contains two combined components:
the difference of frequencies and phases and other contains their sum. The low pass filter 23 passes
only that with the differences of the frequencies and phases, which is maximal when the differences
are equal to zero. So, the output signal after the filter 23 will be maximal in a case when the signals
20 and 22 are in phase, what takes a place for reception of the Torsion signal of the transmitter,
because of a coherency of the video signals of sources 10 and 22. After the low-pass filter 23, the
mixed signal Uwmix can be shown as a sum of the products of the input signals Usig (unit 20), and the
reference signal Uret and their phases @sigand Gker.

Ui = Zn: Usigi 'Urefi 'Cosqwsigi ~ W, ]'t + ®si9i N ®refi )
i=k

This signal is maximal if the components of the video spectrum are identical.

a b
Fig. 3. Basic images of the TF transmitter and receiver for forming video signals according to the
method: a - simple combination of receiver, R, and transmitter, T, images; b - a mosaic combination of original
images.
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METO/ 1 VCTPOIZQTBO JUIA YBEJIMYEHMA OTHOUEHWA CUTHAJI/ILIYM B
CEAHCAX TOPCHMOHHOU CBA3U1, UCIIOJIB3 VIO X OBPA3HY IO AJIPECALIIO

M.C. Kpunkep
Farmingdale College, State University of New York, USA

sevatronics@gmail.com

Jnis yBenmMueHHsI OTHOLIEHUS! CHTHAN/IIYM B CEaHCaX TOPCHOHHOM CBSI3M ITyTEM JIYYIIEro “3amyThIBaHHs
CIECTUICHHS BOJHOBBIX (DYHKLMH OOBEKTOB CBSI3U IpeajiaraeTcst pOpMUPOBATH MEPENAIONINNA CUTHAJI HEMOCPEICTBEHHO
13 BUJICO-CUTHAJIA Ha 0a3e M300paKeHni/00pa3oB nepeaaTinKa 1 NpUEMHIKA WIIM UX KoMOMHaIMK. B cBoro ouepens, B
Ka4ecTBE MCXOJHBIX M300pa’keHUII MOT'YT OBITH HCIOJIB30BaHBl TAKOBBIE W3 MHTPOCKONUH yYaCTBYIOIIUX OOBEKTOB,
WJIN UX TOJIOTPAaMMBI, IOMUMO TPaJUIMOHHBIX H300pakeHHI Ha OCHOBE pacCEeMBAaHUs aMIUINTY/BI U 1BeTa. [IpuéMHIK
COJICPIKUT CMECUTENIB/TIEPEMHOXKUTENb CUTHAJIOB, HAa OJIMH U3 BXOJIOB KOTOPOTO MOAAETCs CUTHAJI, MCHTHYHBIA BUIEO-
CHUTHATy TIepefaTdnKa, a Ha JPYroil BXOA - CHTHai AaTdynka. K BBIXOIYy CMECHTEINs/IEPEMHOXHTENS IMOJKITIOYCH
GUIBTP HWKHUX YacTOT, Al YCTPaHCHHMS HEMH(POPMATHBHONH KOMIIOHEHTHI pE3yJbTaTa YMHOXKCHHS CHIHAJIOB.
Bo3moxxHO HcnpoOOBaTh TakoOi METOJ B CeaHCaX TPaHC-KOMMYHHUKALWH, €CIM NPHMEHATh TOJBKO NPHEMHHK, Ha
pedepeHTHBI BXOA KOTOPOro IOJAETCsl BHUIEO CHrHal, c(HOPMHPOBaHHBIH 00pa3oM 00BEKTa, € KOTOPHIM
YCTaHABIMBACTCS CBA3b.
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MEJVIEHHO MEHAIOIMMWECS BUOJIOI'MYECKUE YACBI, UCITOJIb3YIOUIUE
TOPCHUOHHBIE ITOJIA

Huana BoiitkoBsk’, bepnapnerra [nem6unka’, Kaxumex Paz[ymKeBqu, MupocnaBa CKypKOBCKa,
Anmxen d)mepLIXOBCKnl

[TIOJIbIIA

2 JenapraMeHT (pU3H0JIOTUH yesioBeka, PaKkyabTeT HayK o 3/10poBbe ¢ DakysbTeTOM aKyliepcTBa
n THCTUTYTOM MOPCKOM U TPOIIMYECKOM MEAULMHBI [ JTaHBCKOr0 MEIULIMHCKOTO YHUBEPCUTETA,
Tysuma 15, 80-210, I'manbck — [TOJIBIIIA;

? 000 MOJIBUMOP, I'nanbck

Jnana BoliTkoBsk: science@adr.com.pl

B pabote npencraBieHbl pe3yabTaThl 3KCIICPUMEHTATBHBIX HCCIIEI0BAHUN, TOKA3bIBAIOIINX CBSI3b TOPCHOHHBIX IOJIEH,
noxonsiux K HaMm ¢ CoiHIa, ¢ HUKINYECKUMHU (PU3HOJIOTMYECKUMH U3MEHEHUSIMHU YeJI0BEeKa, ONIMCAHHBIMU BpayaMy B
Hayaje JBaALATOTO BeKa IOJ OIpeAeleHHeM OHOPHTMOB, XapaKTepPUCTUKA OSTHX MOJeH C HCIOIb30BAHUEM
CHEKTPOCKOIIMH TOPCHOHHBIX TIOJIeH Hecylux MH(OpMaluio XUMUYECKUX 3JIEMEHTOB: Ho/a, PTYTH M ypaHa, CBs3b C
acTpPOJIOTMYECKHMHU 3HAKaMM 30]MaKa, HOBBIH METOJl O3HAKOMJICHHMA C BHYTpeHHeHd dacThio CojHIA, NMPUCYTCTBHE
TOPCUOHHOI'O I0JIA, IPOUCXOJSAIIErO OT YIOMSHYTBIX 3JIEMEHTOB B TEJIE YEJIOBEKA, U U3J1y4acMbIX TaJlOT€HHBIMU U
PTYTHBIMM JIAMIIOYKAaMH, a TAK)KE€ BO3MOXKHOCTH €r0 MUHHUMU3ALIUU.

HcxoaHaa Touka

YMenblit HabmoAaTeNb CIIOCOOCH 3aMETUTh, HaOMoAas 3a co0oM, uTo, korna ConHIle HaXOTUTCS B
3HaKE ILGBBI, BO3MOXHOCTHU AHAJINTUYCCKOI'O MBIIIJIICHUS HPGSBLI‘{&I;'IHO BBICOKH, YTO B 3HAaKC
CKOpIIMOHA arpeCCHBHOCTb MOBBINIICHA, B 3HaKke JIbBa n BecoB ammeruT cHmkeH | T.1. boiee Toro,
OH 3aMC€TUT, YTO TYT HCMHOI'0 4YTO-TO HE CXOAMTCA, MOTOMY 4YTO ICpHUOA AHAIHUTHYCCKOI'O
MBIIUICHHUS 3aa3/bIBacT U 3aTSATUBACTCS HA OJMH JICHb JIOJIbIIC, KAK U OCTAJbHBIC YIIOMSIHYTHIE
nepruoanbl. OTCIOI[& MOI'yT BOBHUKHYTb COMHCHUSA, TOUHO JIM TYT ACJIO B 3HAKE 30JMaKa, U TaKXKC
MOXKET TOSBUTHCS pPa30oyapoBaHWE B aHAIHM3€ TAaKOTO THIA, B aKTyalbHOM OKa3aHUM BIIMSHUS
ACTPOJIOTHUYCCKUX HeOECHBIX Tel. OJTH AKTYaJIbHBIC BJIWUAHHA CICAYCT OTJIWYaTh OT caMou
M3BECTHOM acTpPOJIOTUU POXKJACHHUSA, KOTOpas omnupaercs Ha WHGOpMaIlMio, BIIEYaTAHHYIO OJIMH Pa3
Ha BCIO *W3Hb. YTOOBI MCCIIeI0OBaTh HHPOPMAITMIO TOPCHOHHOTO TMOJIsI, puxoasmero ot CoiHia,
MBI MOKE€M HCIOJIb30BaTh YCKOPUTENh AJIEMEHTAPHBIX YaCTHUIl TOPCHOHHOTO TOJIS, ONMMUCAaHHBIA B
cooOmeHnn  mpeapiaymer  koHpepeHmun — «TopcHoHHBIE TOJAS ©W  WHPOPMAIMOHHBIE
B3aumojeicTBusy. [1]. [Ins uccrenoBanuii Mbl HCTIONB30BAIN YCKOPUTEIh C BOCEMBIO CEKIUSIMU
3JIEKTPOJIOB C OTCTYIIOM 2 CM, B KOTOPOM YaCTHUIIbI TOPCHOHHOTO TIOJISl JIBUTAIOTCS 110 BUHTOBOM
JUHUM MEXAY SJCKTPOJaMH, KOTOphIE MHUTAIOTCS MO OdYepelrd BO3PACTAIONIUM HAMPSIKEHHUEM,
mocTaBisieMbIM U3 5 6atapeek 9V. Bocemb map 37€KTpOI0B UCIOIB30BAHO, YTOOBI YTOJl 3pEHHS Ha
BXO0/JI€ YCKOPUTEIS ObLIT IO BO3MOXKHOCTH Y3KUM U HE MocTynana nHGopMalus OT HaXOASIIUXCS 110
COCEJICTBY Ha OSKIMNTHKE IUIaHEeT, 0coOeHHO Mepkypus. TouHoe HaBeJeHWE Ha HalpaBlICHUE
CounHIla pacnio3HaeTcs 1Mo CBETY, MPOXOIAIIEMY Yepe3 MyCTYI0 BHYTPEHHIOI YacTh YCKOPHUTENs. 3a
yCKOpHTEJIeM pa3Meniaercss ammyia ¢ 10 M BoAbI W BKJIIOYaeTcs yckopurenb Ha 3 c. [lotom B
naboparopun  HCCIENyeTcsl  NajlbHOCTh  W3IMyYeHUST U3 aMIylbl C  BOJOM  METOAOM
KHHE3WOJIOTHYECKOTO THIIA, WCIONB3Ysl TOOYEPEAHO MABEHAIINATh METAJUIMYECKHX O00pa3IoB
Kareropuu (J1030McKaTeNbHBIX I[BETOB, 3HAKOB 30]IMaKa), KOTOPHIE JEpPKAT B PyKe, aHATIOTUYHO
orcanHoMy panee [1]. IlepBoHauaIbHO MBI 0’KHJIAJTH POHAOIOAATE TPUCYTCTBHE 3HAKA 30/IMAKA.

Y10 HAM HeceT COJHBIIKO?

B tabmumne 1 mpenctaBieHO COIMOCTaBICHHWE W3MEPEHHUM TOPCHOHHOTO mojis CoiHIla, KOTOPHIE
MPOBOJMUIINCH B TeYeHHE JBYX MecsieB. KapTtunHa uaMeHenuit usnydenuil CoslHIIA OKa3aliach
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ropa3zio CJIOXKHEee, YeM MOXXHO Obulo okujgaTh. Kpome 3Haka 301Maka, TpU IHUKIA JTMHON
npumepHo 22, 27 u 30 nHeil, koTopsie ¢ OOJIBIION T0JIEH BEPOSITHOCTH OTBEYAIOT TaK HA3bIBAEMBIM
OuMopuTMaM, OMpeIeICHHBIM Bpadamu, YydeHukamu 3urmyHna Opeiina (I'epman CBobGona,
Bunbrensm @uucc), KOTopble HAOMIOATU MPUMEPHO 23- U 28-IHEBHYIO IUKIMYHOCTH y CBOMX
MAlUMEHTOB, KAaCalOLIyIOCs: BBICOKOM TeMmmepaTypbl, BOCHAJIUTENbHBIX COCTOSHUH, Oo0H,
BBI3JIOPOBJIEHUS MM KPU3UCOB, YaCTO 3aKAHUMBAIOLIUXCS CMEpPThI0. K coXajleHnto, 3T LUKIIBI
ObUTH OBICTPO OTKPBITHI W Tak >k OBICTPO HAMpaBJICHbI IO JIOKHOMY MyTH OJAHUM H3 HX
OTKpbIBaTeJIeH, KOTOPBIM XOTEN CHeNaTh M3 HUX YTO-TO THUIA HYMEPOJIOTMM, TIZIe IpocTas
MaTeMaTHKa UMEET MPEeUMYILEecTBO Haja MaTtepueil. OH MPOU3BOIBHO COOTHEC TPH IIMKJIA C TOYHBIM
KOJMYECTBOM JHEH, OTCUMTHIBAEMBIX OT poxaeHUA. OUeBHUIHO, YTO Ka)IbId W3 ITHX LUKIOB HE
COCTOUT W3 KPYTJIOro yucia aHel. B tabmune 1 kpacHbIM IBETOM 0003HAYEH MPOLIECC, CBSI3aHHBIH
CO 3HaKaMH 307MaKa, XEJIThIM 1BETOM 30-IHEBHBIM IHMKJ, TOJYObIM IIBETOM 27-THEBHBIN ITUKII,
3€JICHBIM I[BETOM 22-IHEBHBIN IIUKII, C IPABOl CTOPOHBI 0003HAYEHO KOJIMYECTBO JHEH. B mepBoit
KOJIOHKE yKazaH HoMmep Kareropuu (moHsTHE KaTEropuu, ONMHMCAaHHOE B Mo3uiuu [1]), B mepBoi
CTPOUKE JIEHb MEcsIIIa.

30-aHeBHBINN UK - 1/12 3HaKka 30Q1MaKa

Korma mMer mocmorpuM Ha Tpaduke Ha mpuMepHO 30-THEBHBIH UK, 3aMETUM, YTO OH YETKO
CUHXPOHM3UPOBAH CO 3HAKaMH 30/MaKa. JTO poBHO 1/12 BpeMeHHU MPOAOIIKUTEIBHOCTH LMKJIA
3HaKOB 3071Maka, To ecTh 30,44 nus. Korma 3Hak 304MaKa HaXOIUTCS B CBOEH HadaabHOU (aze, To
Mauibli nuka Haxoxautcs B Kateropuu 1 (3xBuBasieHT OBHA), a KOI/la 3HAaK 30/lMaKa HaXOJIUTCS B
nocienHei ¢ase, Manblii nukia Haxoautes B Kareropun 12 (skBuBanent Pei0). TyT Mbl umeeM 1eino
C TaK Ha3bIBa€MbIM IIAHETAPHBIM (PPAKTaJIOM, OMMCAHHBIM B KHUTAX OJHOIO U3 aBTOPOB JaHHOMU
pabotel. [2, 3] B aTux KHHMrax OH OBUI ONMCAaH HA OCHOBAaHWU IMKJIOB Pa3BUTHS YEIOBEKAa U
KHUBOTHBIX, @ TaK)X€ HA OCHOBAHMUHU DPACHPEIENCHHsI YCTOHUMBBIX ITHUYECKUX OCOOEHHOCTEH Ha
3eMHOM I1ape. JTo (ppakTag co MHOTMMHU YPOBHSIMU CXOXKECTH, COOTBETCTBYIOIIMM B CBOEH Hjee
330TepHUecKoMy IpaBy okTaB [4]. Ho, B oiinume OT mpaBa OKTaB C pa3fejeHHEM Ha CEMb WIIU
BOCEMb COCTAaBISIIOIUX YacTed, CoJep)KallMMCs B JIMTEPAaTYpHBIX OMNMCAHUAX  TOJBKO
(¢parMeHTapHO, TYT MMEET MECTO JEJeHHE LEJOr0 Ha JIBEHa/AlAaTh YacTed M KakJoW 4yacTu Ha
JIBEHA/ILIaTh M, OINYCKasCh €Il HI)Ke, Ha JBeHanauarb u T.a4. B uznyuenun ConHua npu Gosee
TOYHBIX M3MEPEHUSX MBI MOXEM 3aMETHTh TPHUCYTCTBHE TpeThero ypoBHs - 1/144
MPOJOJKUTENFHOCTH 1IMKJIA 3HAKOB 30/MaKka OKojio 2,54 nHs, Tae U3MeHEeHMs (a3bl MPOUCXOJIAT
Ka)Kbl€ HECKOJIBKO 4aCOB.

B knure [2] ommcaHbl Tak Ha3bIBa€MbIE YacChl Pa3BUTHS, pabOTAOIINE MO MOJEIH IJIAHETAPHOTO
¢dpakrana, CHHXPOHU3UPOBAHHOTO C TOAOBBIM BpamieHuem 3emin Bokpyr ComHna (dasza nmkia
nepenBuHyta). OuepenHble (a3bl LMKIA CBS3aHbl C AaKTHUBALIMEH OINpEAENEHHBIX CHCTEM
Helponepeniaun B Mo3re. B uacax pa3BuTHs yenoBeka HaOmoat0TCes HUKIbL: 144 roga (u3MeHeHue
¢da3bl kaxaple 12 ner), 12 ner u 1 rog, a y rpeisyHoB 1/12 roga. Huxe npencraBieHa cBojka,
B35iTasi U3 3TOM KHUTH, ONUPAIOIIAsACS HAa NOBTOPHBIN aHAIW3 JaHHbBIX, CONEPKALINXCS B HAyYHBIX
nyOiauKanusax, ¢ Jo0aBiIeHHEM THCTaMuHA. B cBoJke Takke MOJaHbl MCUXUYECKHE (YHKIUU U
paccTpoicTBa, CBA3aHHbBIE C OTAEIbHBIMUA HEHPOIIEpEIaTYNKAMH.
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Hopanpenanun (BbICTyNaeT COEAUHEHME HOpaJpeHaluMHa ¢ aapeHanuHoM) - Kareropus 1,

Kareropuss 8 — mouck HOBOro, akTUBHOCTb, arpeccHsi, ypoBEHb BO30YKIEHHUS, BKJIIOYEH B
M3MEHSIOIIUECS COCTOSIHUSL HACTPOCHHS B MAHUU U JICTIPECCUU.
Aneruiaxonud - Kareropus 2 — npuHHMaeT ydacthe B NpeoOpa3oBaHUU UYBCTBUTEIbHBIX

pasapakuTesiel, NOUCKE CYIIECTBEHHBIX pa3IpaKUTENIel MM CBSI3aHHBIX C Harpajoi, BKIIOUYEH B
oOyueHue, MaMsaTh U U3MEHSIONINECS COCTOSIHUSI HACTPOSHUSI B MAaHUH U JICIPECCUHU.
I'myraMmuHoOBasi KMCJ10Ta (BBICTYIIAE€T COEAMHEHNE IITYTAMUHOBOM KHUCIIOTHI ¢ MuuHOM 1 GABA
- mus K3) - Kareropus 3, Kareropust 6 — BbIcIMe yMCTBEHHBIC (PYHKIIMH, OCHOBA OOyUYCHHUS H
MaMsITH, MU30(PEHUs, TAUTIOUHAIIIH, WUTIO3UH.

Ceporonun - Kareropus 4 — urpaer poib B CTpaxe, CBA3b C OOOPOHHUTENBHBIM IOBEICHUEM,
anIeTUT Ha YIJIeBOIbl, KOMIUIEKC TOCTTPABMATUYECKUX HAPYIICHUH.

HJonmamuH - Kareropus 5 — ¢Bsi3b ¢ CHCTEMOM Harpajbl 1 MOTUBALUH, B TOM YHCJIE C IIPEIABUICHBEM
Harpa/ibl, CHI>KCHHE alIMeTUTa, apaHois.

Onuonabl (BBICTYNAET COEAMHEHUE OMUOMIOB ¢ anerwixoiauHom - it K7) - Kareropuss 7 —
MOJYJIALMS OLUTYLIEHUSI OOJM, almneTUT Ha YIJIEBOABI U JKUPBI, JeMEepCOHANM3AIMS, JUCCOIHAIINS,
Jepeanu3anusi.

Kannabunounn! - Kareropus 11 — s ekt Harpaapl, ycuiieHue anmneTura, 0COOEHHO Ha CIAIKYIO
ULy, TApaHOUJAJIbHbBIE YEPTHI.

I'mcramun - Kareropust 12 — perymsuus anmetuTa, peryisiuus TEPMOreHe3a, 3aBUCUMOCTh OT
IICUXOAKTUBHBIX  BEIECTB, IPOTUBOSIUIEHTHUYECKOE JEUCTBHUE, BO30YXKJAEHHE CO3HAHUS,
00J1e3HEHHOE TTOBE/ICHUE.

OTy CBOJAKY, CAEJTAaHHYI0 Ha OCHOBaHMHU IJIAHETApPHOrO (pakrana, CUHXPOHU30BAHHOIO JIIMHOM
nepuoga poBHO ¢ oboporom 3emiau Bokpyr ConHia, 0e3 ydera HmpUCYTCTBHSI Takoro (pakrana B
U3Iy4eHuu, jpoxondmeM K Ham ¢ ConHia, MOKeM JUIsl Hayaja IMPHHATh KaK aHAJIOTHYHYIO
taHeTapHoMy (ppakrany, HaOMIOZaeMOMY B HAIIUX ONBITAX H3MEPEHHS TOPCHOHHOTO IO,
npuxojsero ¢ Connua. JlonoIHUTEIBHO UMEET MECTO YETKOE COBIIAJIEHHE OCOOEHHOCTEH 3HAKOB
30/lMaKa, OMKUCAaHHBIX acTposioramyu, ¢ KareropusiMu, npeacTaBieHHbIMH B 4acax pa3BuTus [2]. Otu
3HAaHHUA MOTYT HCIIOJIB30BAaThCA JUIsl CO3JaHUSl HOBOTO IIOKOJIEHMS TOMEOINATUYECKHX JIEKapCTB,
JEUCTBYIOIMX HA CUCTEMBI HEUPOIIEpEIayuu.

HepeMeme}me 3HAKOB 30MaKa Ha 21 yac u XapaKTep MOMEHTA Iepexoaa

Teopernuecku cTousI0 OBl OKUJATH, YTO U3MEHEHUE 3HAKOB 30/IMaKa B BUJIE TOPCHOHHOTO TIOJIS,
noxomsmero ¢ ConHia, OyaeT WM CKaukooOpasHoe, WJIM B TNPUOIMKEHUM JIMHEHHO
MHTEHCUBHOCTh COCEIHHMX 3HAKOB 30JMaKka OYyJEeT MEHAThCS Ha Bced jamuHe nauamerpa CouHila,
KOTJIa OHO TPOXOIWT 4Yepe3 TpaHHUIly 3HAKOB 30/aMaka Ha HkiunTuke. C 3TOH 1enbio ObLIO
MPOBEJICHO HCCIEIOBAHUE WM3MEHEHW WHTEHCUBHOCTH HW3JIy4YEHHsS OTIeNnbHbIX Kareropuit
ConHueM B paiioHe mepexoja OT OJHOTO A0 APYroro 3Haka 30/Maka. YiKe MpeaBapUTENbHbIC
HCCIIEIOBAHUS MOKAa3alu, YTO MEPEXOo] K CIEAYIOUIEMY 3HAKy 30[MaKa 3aJep:KHUBACTCS MPUMEPHO
Ha 21 yac ¢ TOYKHM 3pEHUs] acTPOJIOTMUECKUX dpeMepu], Kak MOIbCKUX [5], TaKk U aMEepUKAHCKHUX
[6]. dakT mepeMerieHns] BXOXKIEHUSI B OYEPETHON 3HAK 307[MaKa UMEET Ba)KHbIC KOHHOTAIIUU ISt
ACTPOJIOTUYECKUX  WHTEpIIpeTalnii, OCOOEHHO €ClMd Y4ecTh, YTO HEKOTOpbIE aBTOPHI
aCTPOJIOTUYECKHUX deMEepH] XBaCTAIOTCS, YTO MPOU3BEIN PACUEThI ¢ TOYHOCTHIO 0 CEKYHIBI, YTO
MOXKET YCHIMMUTHh OJUTENHHOCTh ACTPOJIOTOB, UCHOMB3YIOMINX Takue d(heMepHabl U, Kak MpPaBUIIO,
OCO3HAIOUIMX OTPAHUYEHHOCTh TOYHOCTH COCTABIIIEMOr0 TOPOCKOIIA.

Bropeim HaOmoneHneM OblT (PAaKT, UTO ACTPOJIOTMYECKU aKTUBHOW SIBISIETCS TOJIBKO BHYTPEHHSS
yacTh CosHia — sapo. [lonepeyHuk coMHEYHOro AMCKA, BUIAHOTO JIETOM - 3TO 31 yrioBas MUHYTa,
To ecTh CoNHIlE MepeMemiaeTcss 4yepe3 MaHHYI TOuKy JKkimuntuku 12,5 yaca. Habmomaembie
W3MEHEHUs JUIATCS MeHee 2,5 9acoB, TO €CTh aCTPOJOTHYECKH aKTUBHOW SIBIISETCA TOJbKO 1/5
muamerpa ConHua. B 5T0 BpeMs NPOUCXOAUT TIOCTETIEHHOE CHH)KEHHE WHTEHCHBHOCTU
OTIpENICTICHHOTO 3HakKa 307uaka (B TMpeacTaBleHHOM Hike ciaydae K3) u  yBenuueHue
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MHTEHCUBHOCTH ciaenyromero (K4), mpu oqHOBpeMEHHOM CHM)KEHMM MHTEeHCUBHOCTH Kareropum
12 menspiiero nukia 1/12 roga u pocre uatencuBHocty Kareropuun 1 nmkina 1/12 roxa. Ha puc. 1

npeacrasieH nepexon CoJiHIIA K O4EpEeIHOMY 3HAKy 30/Maka — OT 3Haka Tenbla Kk biusHemawm,
n3mepenHsiii 21.05.2016 r.
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Puc. 1. U3mepeHusi u3MeHeHUi HHTEHCMBHOCTH BO BPeMEHH B M3JIyYeHHH TOPCHOHHOTO noJjist CotHna
21.05.2016, nas yerbipex Kareropuii, KoTropble ObLJIM HENOCPEeACTBEHHO CBA3AHbI C U3MeHeHueM 3Haka. K12 -
nociaexnss Kateropus manoro nukna, K1 — nepsas Kareropusi majoro nukia, K2 — yxoasiuii 3Hak 3o0amaxa,
K3 — Bxoasiiuuii 3HaK 30MaKAa.

B 13.15 BugHo manoe niaamo, npoaoixkaromieecs okosno 0,5 daca. M3 HECKOIBKUX W3MEPEHUH,

CACJIAHHBIX B TCHCHHUEC HECKOJIbKUX JICT, BBIPHUCOBBIBACTCA O6H11/Iﬁ XapaKTEeP UBMCHCHHA BXOAAIICTO
3HaKa 301uaKa, Hpe,Z[CTaBJ'IeHHLII\/’I Ha puc. 2.

1/5 ¢

A <—>|

v

Puc. 2. XapakTep u3MeHeHHIl MHTEHCUBHOCTH M3J1y4YeHHMs U3 aMITyJIbl, IOIBEPTrHYTOI 00,1y4eHHI0 YCKOpHUTeaeM
3J1eMEHTAPHBIX YaCTHL, HapucoBaH /s Kareropun, orBevaromeii 3HaKy 30uaKa, B KOTopblii Bxoaut CoJiHie. t
- Bpems, R - paguyc aeiicTBus u31y4eHus U3 aMIyJbl ¢ BOAoil 1Js ucciaenyemoii Kareropun. Cumsou 1/5¢
NMOKa3bIBaeT BpeMs, B TedeHne KoToporo CosHIe nepeiBUHETCS HA JKJINNTHKE HA PacCTOsTHUE,
cooTBeTcTBYIOIIEE 1/5 ero nmamerpa.

OTo Majioe niamo SIBISCTCS CaMbIM HHTCPCCHBIM 3(1)(I)CKTOM, IMOCKOJIBKY YKa3bIBaJIO OBl Ha CIc

MEHBIIIEE SIAPO C IPYTMMU CBOMCTBAMH BO BHYTPEHHEH YacTH ATOTO OOJIBIIEro, OXBaThIBAIOIIETO
1/5 nnamerpa Comnnia.
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[lenTp nnaro, UMEIOIMIMI OTHOLIEHHE K M3MEHEHHWIO 3HaKa 3o0/auaka, mpumnanan Ha 21.05.2016 na
13:15. lanusble, noaydeHHsle ¢ 3demepus [4], yka3pIBalOT, 4TO HM3MEHEHUE 3HAKa 30/[MaKa JIOJKHO
UMETh MecTO B mpeapinymuid nesb B 14:34 mo Bpemenn GMT, to ectb 16.34 mo mecTHOMY
BpEMEHHU. DTO 03HAYAET 3aJICPKKY U3MEHEHHUS 3HAKOB 30/1Maka Ha 20 yacoB 1 41 MUHYT.

27-THEeBHBIN IUKJI

st 27-nqHeBHOTO IMKIA (croco0 ompeneneHus, uro nepexon Kareropun 7 cBsizan ¢ 27-IHEBHBIM
LUKIIOM, ONKMCAH B CJEAYIOUIeH YacTH CTaThu) Mbl HAOMIOJANM B XOJE€ TeX XKe H3MEepeHUi
21.05.2016 nmpucyTcTBHE aHAJIOTMYHOI'O MAJIOTO A1amo C MPOJOKUTEIbHOCThIO OKoIo 0,5 yaca
mis Kareropum 7. IlosiBnenue s¢¢dexkra mpou3onuIo YyTh IO3XKE, COBMAZCHHUE 3TUX JBYX

EPEXOI0B Kareropuu CTOMT [pU3HATh CIIyYaiHBIM.
400 . .7-\. ° K7
\.
\.
350 \
g .\l—.—n
. 300- N
; \
L, .
) 250 ~.
=2 Ne—e-e -/.
C
©
200
150
100 T T T T T T T T T T T T |
11 12 13 14 15 16
time [hour]

Puc. 3. Usmepennsi u3MeHenmii uHTeHcuBHOCTH KaTteropun 7 Bo BpeMeHM B U3JIy4€HUH TOPCHOHHOTO TOJISI
Counna 21.05.2016, cBs13aHHOIi B 3TO BpeMs ¢ 27-THEBHBIM IUKJIOM.

Tor ’xe xapakTep W3MEHEHUH TOBOPUT O TOM, UTO, KaK 3HAKU 307uaka W 30-THEBHBIA LUK
TeHEPUPYIOTCS TUTAHETAPHBIM (PaKTAIOM 3eMJIH (T€OIEHTpUYEeCKasi CUCTeMa 3HAKOB 30[MaKa Ha
SKJIMIITUKE), TaK M JBa OCTaJIbHBIX ITMKJA, CKOPEE BCET0, MMEIOT BHEIIHEE MPOUCXOXKJICHUE OT
raHeT COMHEYHON CUCTEMBI, a HE TEHEPUPYIOTCS TOIbKO COoNHIIEM.

Cnoco0, kakum TOpcruoHHOe 1moJie 10xoauT ¢ CorHna

JIaGopaTopHO UCCeI0BaHHAs CKOPOCTh PACXOXKIEHHS YaCTUL TOPCUOHHOTO MOJIS B BO3JyXe — 3TO
HECKOJIbKO JiecsITKOB M/c [1, 7], To ecTb oueHb Mano. C Ipyroil CTOPOHBI, KOTJa MbI pa3/ieIuM Ha
IpU3Me IMYYOK CBETa U3 TMOJYHNPOBOJHMKOBOTO Ja3epa WIM TaJOT€HHOW JIAMIIOYKH, MOIY4YUM
HEBUIMMBIIA OTAETHHO IMy4OK TOPCHOHHOTO IOJII M OTKJIOHEHHBIH Ha JPYrod Yroy My4oK CBeTa,
npuyeM 00a 3TH My4Ka HECYT MPU3HAKUA TOPCUOHHOTO TOJIS.

Me1 nipoBenu cienyromuii onbIT. [lepBas mpoda — yckopurtens HanpasiieH Ha ComnHile, nHbOopMaIus
MIEPEHOCUTCS] Ha aMIlylly € BOJOH, TO e€CTh TaK, KaK Mbl CTaHAApPTHO coOHMpaeM HH(OPMALHUIO,
npoucxoasauryto oT Comana. Btopas mpoba Obuta mmokasaHa TakuM K€ CIIOCOOOM, HO Tepesn
YCKOpPUTEIEM Mbl pa3MECTUIM 3€pKaiblie, KOTOpPOE OTpa3uT (OTOHBI CBETa M TMPOIYCTUT
TOpcHOHHOE ToJie. TpeTbs mpoba Oblila MOKa3aHa yepe3 pa3MeIleHHOe Mepel] YCKOPUTENeM CTEKIIO,
HAKJIOHEHHOE MOJI YIJIoM 45°, KOTopoe Mo MPUHIMITY OJTHOIO HApY>KHOTO OTpPa)keHHUs] OTOPOCHT B
CTOPOHY YaCTHIIBI TOPCHOHHOTO TOJIS, MPUXOJAIINE co cTOpoHbI CONHIA, U MPOMYCTUT (OTOHBI

158



cBera. M3nydeHne ¢ mepBoil mMpoObl MOKA3aJl0 TUIMMYHBIN CHEKTP 3HAKOB 30]IMaKa, XapaKTEPHBIN
st ConHua ¢ cambIM CHIIbHBIM curHaiiom K11, mpoucxondiuM OT akKTUBHOTO 3HaKa 307HaKa, B
kotopoM Haxoaminock Coinnile. Bo Bropoii mpo6e Bce Kateropun Obutn ocnadiens! npuMepHo B 10
pa3, B TpeTbel mpoOe BeCh CHEKTP HE3HAYUTEIBHO OTJIMYAJICS OT MEpPBOro, HO ObUI ocialieH
npuMepHO Ha 5%. DT0 03Hayaso Obl, YTO YACTHUIBI TOPCUOHHOTO MOJs npoxoadar ¢ ConHua uepes
KOCMHMYECKHI BaKkyyM Ha ()OTOHax cBeTa. B cBOIO ouepenp, HcciaeI0BaHNE BIUAHUS O0JIaYHOCTH Ha
MOJIy4aeMblii CUTHAJI TOPCUOHHOTO TOJIsl oKa3ano, urto 10-kpaTHoe yMEHbIIeHHEe WHTEHCUBHOCTU
ocsewieHus ¢ 60 000 nx 1o 6 000 K IPUBENO K CHUKEHUIO 30HbI AEUCTBUS U3ITYYECHUS U3 aMITyJIbI
C BOJIOM TOJIBKO MpUMepHO Ha 5%. DTO 03HAYaeT, YTO B MMEPEHECEHUU YAaCTULl TOPCHOHHOTO MOJIS
TJIaBHOE y4acTHe MPUHUMAIOT (POTOHBI B 30HE HH(PAKPACHOTO U3ITyUEHUSI.

B03M0HO, 3TO HE €IMHCTBEHHBIN MyTh, IO KOTOPOMY HMH(pOpMaLUs TopcuoHHOoro noist ¢ ConHna
N0X0IUT K HaM. [lo MHEHMIO acTpoJIOrOB, HOYb HE MPEMSTCTBYET acTPOJIOTUYECKOMY BIUSHUIO
Comana Ha denoBeka. CTOMT MNPHHATH BO BHUMAaHHME CYIIHOCTh IUIAHETapHOrO (Qpakraia,
CO3/IAI0ILEr0 MPOCTPAHCTBA 3HAKOB 30/IMaKa Ha DKIMITUKE, CKOpee BCEro, KaK YHCTOTO
TOPCHOHHOTO TIOJIs, HE3aBUCHUMOIO OT MEPEMENIAIONINXCS B MPOCTPAHCTBE YACTHI] TOPCHOHHOTO
moJis, KOTopoe Morjo Obl BO3Bpamiarbes, oTpaxkeHHoe OT CojHIla, HO TYT MOHO TOJBKO
BbBIIBUT'AaTh T'UIIOTE3bI. KpOMe CaMoOro CymeCTBOBaHUA IIJIAHCTAPHOI'O Q)paKTaJIa, MBI ITOYTHU HUYCTO
HE 3HaeM O CBOICTBax ATOrO MOJIs.

Cunekrpockonust

s Gosee TOYHOTO MCCIENOBAHUS TOPCHOHHOTO Moust, Aoxozasmero k Ham ¢ ConHia, Mbl
MPUMEHWIIM  CIIEKTPOCKOIIMIO TOPCHUOHHOTO IOJIS, HCIIOJIb3YS CKOHCTPYMPOBAHHBI HaMu
CIIEKTPOCKOI ONTHUYECKOI'0 TUIIA, TO €CTh ONUPAIOLIUIICS HAa CBOWCTBAX N€OMETPUYECKON ONTUKHU B
IPUMEHEHUH K TOPCUOHHBIM MOJIAM. Mes cTpoeHus CHEeKTpocKoma MNpUHAAIeKUT Tomacy
INanneny Ueponumycy [8], KOTOpbIil TpoBoANI pa3aeaeHne TOPCUOHHOTO 101, IPOUCXOSIIEro OT
XUMHUYECKUX 3JIEMEHTOB, Ha CTEKJISIHHOW Ipu3Mme. Bmecto pasneneHnus Ha npu3Me Mbl IPUMEHUIIN
KaK MpeJIOMJISIOUIYIO IUIOCKOCTh MTOBEPXHOCTh OAHOM M3 JABYX JIMH3, MCIIOJb30BaHHBIX B CUCTEME
JUIS CO3JaHMsI MapajulesIbHOTo nydka MeronoM dpayHrodepa v HaKJIOHSIEMOM MOJ NMEPEMEHHBIM
yriom. [IpuHuMas BO BHUMaHME MPOHUIIAEMOCTb TOPCHOHHBIX MOJIEH, OONBIIYIO JUIMHY BOJHBI
OKOJIO 2 MM | JIpOOHBIN KOA(D(PHUITUEHT MPETOMIICHHS ISl CTEKJIa, MBI pa3paboTaiu CreluaibHbIe
KOJUIMMATOpbl M HCIIOJIB30BAIM BOTHYTBIE JIMH3BL. CHUTHal ¢ aMIlylbl C BOJOHM, H3IIydarolen
YacTULIBI TOPCHOHHOTO TOJIs, TIOCJIE MPOX0/ia Yepe3 CUCTEMY PaCILEIUIeHHsI CIIEKTpa YCUIIUBAETCS
YCKOPHUTEJIEM 3JIEMEHTApHBIX YacTHUILl TOPCHOHHOTO IOJISI U IEPEHOCUTCS Ha aMIlyjbl C BOJOW,
CO3/1al0IllMe Ouepe/Hble (PpakUMM pa3JeleHUus KaK aHAJIUTUYECKOro, TaK W IPernapaTHOro, ¢
KOTOPBIX M3JIyYE€HUE CUMTHIBAETCS METOJOM KHHe3Hosoruueckoro tuna. llupokoe onmcanue kak
CTPOEHMSI CIEKTPOCKOIa, TaK M €ro MCCIeAOBATEIbCKUX BO3MOXKHOCTEH €cTh B IyOJMKAallWH,
KOTOpass TOTOBUTCS K TMe4yaTH M TMpeJHa3HadyeHa s nyonaukanuu B u3gaHuu <«OKypHan
®opmupyronuxcs Hanpasnennit Hayku».

JUia uccnenoBaHus CIEKTpa TOPCHOHHOIO mous, apoxoxsmero ¢ CosHna, I0Ka3bIBAKOLIETO
MIPUCYTCTBUE XUMHUYECKHUX AJIEMEHTOB, UCIIOJIb30BaHa apxuBHas npoba ot 27 asrycra 2011 roga ¢
YETKUM OTHOLIEHHEM K pPaHEe 0XapaKTepU30BaHHBIM LIMKJIAM. Pe3ynbTaThl MpencTaBiIcHbl HA PUC.
4. OCHOBHOW CIEKTp — 3TO paCIIOJIOKEHHAas HWXKE BCEX KpHBas, OH u3MepeH mia Kareropuw,
KoTopas He BblneneHa B TabGmuue 1 ot 27 asrycra. BeiGpano Kareropust 12. Ilpunumast Bo
BHUMaHHE, 4YTO B TOMEONAaTMYECKHWX Ipernaparax OCHOBHOM CHUTHal, MpeacTaBICHHBIN
onpeaeneHHod  Kareropueli, compoBoxpaercs  apyrumu  KareropussMu ¢ MEHbIIEH
MHTEHCUBHOCTHIO, HO TOXK€ HECYLIMMH 3Ty YaCTOTHYIO MH(OpMAIHIO, co3daBas rpaduk crekTpa
s onHou Kateropuu, He TepsieTcss HHpOpMaLus, cBA3aHHas ¢ IpyruMu KaTeropusimu, a TOJIBKO
MEHSIETCS MHTEHCHBHOCTh OTJENbHBIX IHUKOB cuUrHaia. [IpuHAIIeXKHOCTh OTAENBHBIX IHKOB
ONpPEACIECHHBIM XHMHUYECKMM JJIEMEHTAM ONpEJEJIeHa JBYMS METOJaMH HAa OCHOBAaHUU
pacrosoKeHus MMKa Ha crieKTpe (Yroji OTKJIOHEHHUS MydKa), PyKOBOJCTBYSCh paHee ONpeieIeHHbIM
MOJIOKEHHEM OOpPAa3IOBBIX MpenapaToB IOMEONATHUYECKUX 3JIEMEHTOB M PE30HAHCHBIM METOJIOM.
Pe3oHaHCHBIN METO/ 3aKi0YaeTcs B MOCTAHOBKE PSAZOM C aMITyJION € MpenapaToM, MOJTYYEHHBIM
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Kak (pakuus U3 CHEKTPOCKOMUHU, MpoObl MUHUMYM 10 I' XMMHYECKOTO 3JIEMEHTa. YBeIMYeHUE
30HBI M3nyueHust Ha 15%-50% roBOpUT O MPHUCYTCTBUU B MOJYYEHHOM Mpernapare WHpopMauu
JAHHOTO JJIEMEHTa. YBeNnudeHue Ha 5% He crnenuduyYecKkd CBS3aHO ¢ MacCOW JOMOJTHUTEIHHOU
cyOcTaHIMM. DTOT pE30HAHC XapakTEpeH MAJIs KOJIMYEeCTBa IMPOTOHOB B sjpe 3nemeHTa. Hac
MHTEPECYIOT CaMble€ CHJIbHbIE TUKHU, IPOUCXOIAIINE, B YACTHOCTH, OT kene3a (Fe), itona (J), prytu
(Hg) u aByx H30TOIOB ypaHa 20U u #8U. VYpaH Mbl HE NPOBEPSIIM PE3OHAHCHBIM METOJOM,
[IOCKOJbKY  PAJAUOAKTUBHOE M3JIyYEHUE PpPAaJUOAKTUBHBIX 3JEMEHTOB CTUMYJIHPYET HE
CHeM(PUICCKH U3MEPSIEMYIO 30HY U3ITy4eHHUs TOMEOMATHYECKUX TpernaparoB. [lomydeHHbIe MTHKU
He 0053aTeabHO MPOMOPLUUOHAIBHBI KOJMYECTBY 3JE€MEHTOB B OOBEKTE HCTOYHMKA, MOCKOJIBKY
TOPCUOHHOE I10JIE, U31y4aeMO€ 3JE€MEHTaMH, MOJJIA0IIMMUCS PaJIuOaKTUBHOMY pacraay, MOXKET
OBITH HECKOJILKO PSIIOB BEJIMYMHBI MHTEHCHUBHEE, YEM MPOUCXOSIIEE OT YCTOMUMUBEBIX JIEMEHTOB.
Takke HET yBEpPEHHOCTH, YTO OTACJIbHbIE INHKUA TOPCHOHHOIO MOJs, BUAMMBIE Ha CIEKTpE,
npoucxogiaT ¢ camoro Connua. CylmecTByeT TEOpeTUdYecKass BO3MOXKHOCTb, YTO OHU MOTYT OBITh

PEeTPaHCITMPOBAHBI oT IJIaHET 1o ux IUTaHEeTAPHBIM (dpaxTaiam.
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Puc. 4. CriekTp TOPCMOHHBIX NoJIeH, JoxoasammX ¢ CoIHIA, BBINOJHEHHBbIH CIIEKTPOCKONIOM TOPCHOHHBIX IOJIei
¢ apxuBHOii npo0sbI o1 27 aBrycra 2011 r. Och aGcumcc — yroJs nagaoumero ny4ka ¢ nepcrneKTuBbI
NpeJoMJIsIIoNIeli I0CKOCTH, H3MepPsieMblii B Tpajaycax, 0Cb OPAHHAT — 30HA U3JIy4YeHHs U3 P00 HA BHIX01e
CIEeKTPOCKOMNA, H3MepsieMasi B CAHTUMeTPax.

O0o3HauyeHust: puoJieTOBbIe KBAAPATHI (SUNSign) - He U3MEHAIOLEMYCSl BO BpeMeHHU CUTHAJI, XapaKTepPHbIi 115
Courna m3mMepeHHbIH 00pa3nom K5, 3esensie kpy:kku (cycle 22 days) - 22-nHeBHBIT UK MepPeHHbI 00pa3nom
K4, rony6nie Tpeyroabnuku (cycle 27 days) - 27-1HeBHBbIi MK n3MepeHHbIH oopa3uom K10 , aneabcunoBblie
TPEeYroJIbHUKHA KOHYHKOM A0HH3Y (cycle 30 days) - 30-qHeBHBII UK H3MepPeHHBIH 00pa3nom K2, kpacHbIit
KBaJpaT KOHYHNKOM BBepX (zodiac sign) - 3Hak 301Maka u3MepeHHbIH 00pa3nom K6, uepHble MajleHbKHe KPYKKH
(baseline) - ocnoBHast kpuBasi u3MepeHHas oopaszuom K12,

Crenyromum marom sIBJISIETCSl ONPEEICHUE, C KAKUMHU 3JIEMEHTAMHU CBSI3aHBl OYEPEIHBIE [IUKIIBI.
Korna mb1 Oyzem onpenensts cnektp i Kareropuu, B KOTOpoii ceifuac HaXOUTCS TaHHBIN IUKII,
MUK DJIEMEHTa, C KOTOPBIM CBfA3aH IMKJI, OyleT MMETh BBICHIYI0O MHTEHCHUBHOCTb. lIpoBeneHo
omnpexnenenue cnekrpa ana  nat Kareropuid, xortopeie 27.08.2011r. umenu BBICOKYO
MHTEHCUBHOCTh. [lonb3ysch AaHHBIMH MpPENbIAYIIUX OMBITOB, B 3TOM OIbBITE OBLIM BBIIOIHEHBI
TOJILKO TOATBEPKAAOIINE U3MEPEHHUS B chepe MUKOB, KOTOPhIE Y)Ke B O0JIee paHHUX OMbITaX ObLTH
CBSI3aHBI HAMU C OIpe/eNieHHbIMU IUKIaMu. Tedenue ains 3tux Kareropuil Mel BUuuM Ha rpaduke
BBIIIIE TIMKOB OCHOBHOIO TEYEHHs, OOO3HAYCHHbIE TAaKMMHU I[BETaMM, Kak B Tabmuue 1 u
BbIIEJICHHBIE TeoMeTpuueckuMu Qurypamu. Pesynbrar cnenyrommii. He wusmenstomemycss Bo
BpEeMEHU cUrHaiy, xapakrepHomy i Connua (KS5) orBeuano sxeneso, 22-1HEBHOMY LIUKITY — HOJ,
27- THEBHOMY IIMKIY — pTyTh, 30-THEBHOMY UKy ¥ 3HAKY 30/IMaKa — ypaH. YpaH BBICTYIaeT TyT
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B Buje wuzorona 234 (mpucyTcTBYeT B HaTypaidbHOM ypaHe B konmdectBe Bcero 0,005%,
3HAUUTENIBHO MEHbIIEH OT ypaHa 235, HO IPOSBISIOLIMI 3HAUUTEIBHOE U3IYYEHHE 0), a TaKkKe
n3orona 238. Ob6a n3oTomna npeacTaBieHs! TOH ke Kareropueii.

Celiuac, korgja y Hac €CTb YCTaHOBJIEHHAas CBA3b MEXAYy LUKIAMU U JJIEMEHTaMH,
MPE/ICTAaBISIONIMME HX, OOJbIlle HET MOTPEOHOCTH pUCOBaTh JEHb 3a JHeM rpaduk Kareropwii,
94TOOBI HE MOTEPATh, KAKOH CUTHAJT MPHUHAMICKUAT K KAKOMY IUKITY. MBI MOKEM B JTH000H MOMEHT
IIPY TIOMOIIY CIIEKTPOCKOIA BBIACIUTH Gpakiuu 1uist ona (bp. 74°) u prytu (dbp. 79°) u mpoBepuTh
B HHUX, Kakue Kareropum cample cuibHble. Takum crmocoOOM MbI ONpPEAETHIM A MPOOBI OT
21.05.2016, nonyuennoi B 8:06, yto Kareropuu K7 orBeuaer 27-nHeBHbli 1uki, a Kareropun K8
22-71HEBHBIN ITUKII. JTO OBLIO MPEACTABJICHO B TaOHIlE 2.

Tab. 2. [lepexon Tenen-bausnens! pist mpoo ot 21.05.2016.

Kare- | Bpems Bpems 16.22 | Bpems 8.06 | Bpems 8.06
ropus | 8.06 J Hg
bpakus 74 | pakmus 79

panuyc paaunyc paaunyc panuyc
NEUCTBUS | OCUCTBUSA JIIEUCTBUS JIEUCTBUS
[em] [cm] [cm] [cm]

K1 190 300 170 170

K2 400 190 170 180

K3 190 400 170 170

K4 200 190 180 170

K5 370 370 170 170

K6 210 210 180 180

K7 400 240 250 360

K8 280 350 300 180

K9 220 190 170 180

K10 | 190 190 190 180

K11 | 190 200 180 170

K12 | 300 190 170 170

BosBpamasics k Tabnuie 1, B KOTOpoi 27-AHEBHBIM UK IEMOHCTPUPYET HEKOTOPBIE OTKIOHEHHUS
OT TIPSIMOJIMHEHHOCTH, MBI TPOBEPSUIA STUM METOAOM KaKIbIE HECKOJIBKO THEW caMble CHUIIbHBIE
Kareropuu nns ¢pakuuit 74 u 79 (BbiienenHsle B Tabnuue 1 6oxee TeMHbIM 11BeToM). [TonydeHHbIe
pe3yabTaThl TOKA3bIBAIOT, YTO 27-JAE€BHBIM IIMKJI HE COBCEM YHCTBIM, YTO OH COCTOMT U3 JIBYX
LIUKJIOB PTYTH C MMOXOKUM NEPHOAOM, HATTO)KEHHBIX JIPYT Ha JpyTa.

Hccenenys TOpcHOHHOE 10Jie, MPOUCXOosIIee OT pasHbIX HeOecHbIX Tes: Connua, JIynst u FOnurepa
C HCIOJBb30BaHWEM 00pa3loB, oTBeHaOIUX KaTeropum akTyaabHOro 3HaKa 307jMaKa BO BCEX ATHX
CITydasiX CaMbIM CHJIBHBIM CHTHAJIOM ObLTa pa3aBOSHHAs BEPIIMHA JBYX H30TOIOB ypaHa C TOH ke
nponopuueil KOMIOHEHTOB. Takoil e curHan ypaHa Mbl MOJYYMJIM, KOTJa Ha 3a30p IMEpBOro
KOJJTIMATOpa HAIIPABHIIU IPH TOMOIIH BOTHYTOTO 3epKajia My40K TOPCHOHHOTO TIOJIsI, BEIXOISIIETO
BEPTUKAJIBHO M3 3eMJIM, a TakKe, Korja Bojay oOiydanu B TedeHue | yaca TOPCHOHHBIM IIOJIEM,
M3JTydaeMbIM U3 areTaTa ypaHwuia, 0e3 yCHIeHHs! YCKOPUTEIEM dIeMEeHTapHbIX JacTHll. CpaBHEHNE
rpa¢pukoB Haxomurcs Ha puc. 5. [IpoObl, HccraenOoBaHHBIE CHEKTPOCKONOM, OBLIM paHee
KOIIMPOBAHBI, HCIIONB3Ysl TaKOe e BpeMs, 4TOObl BCE HMMEIH Ty K€ 30HY H3IIy4eHHs, HO
NEePBOHAYAIBHO HE OTJIMYAIIMCH JPYT OT Jpyra 0ojiee 4eM B JiBa pasa.
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Puc. 5. CpaBHeHHe CHTHAJIA YPaHA B JOXOJsIeM TOPCHOHHOM II0JIe: ¢ H3Jy4YeHns anerara ypanuiaa (K8) -
U234; ¢ Coanua (6.09.2012, K6) - Sun; ¢ Jlynsr (6.09.2011, K10) - Moon; ¢ FOnurepa (1.10.2011, K2) - Jupiter;
u3 riyounsl 3emiu (15.06.2016, K6) Earth. Ocp aG6cnuce — yroa nagapumero ny4ka ¢ nepcrneKTuBbl
npejoMJsiionIeii MI0CKOCTH U3MepsieMblii B Ipajgycax, 0Cb OPAMHAT — 30HA U3JIyYeHHs U3 MPOD Ha BbIXOe
CIEeKTPOCKOMNA, H3MepsieMasi B CAHTHMeTpPax.

MosHO cka3aTh, 4TO ypaH Beznecymui. Ho, Bo3moxxHo, B citydae Connua, JIynsr n FOnurepa 3to
uHbopManus, KOTopas Aomuia ¢ 3eMiId, Beb Mbl pPaCCMAaTPUBAEM 3/1€Ch 3HAKU 30/IMaKa, KOTOpPHIC
0 CBOEHl mpupoje reoueHTpuyeckue. B s3ToMm ciydae mHpopmanus, kotopas kpoercs noxa 30-
THEBHBIM IIMKJIOM M 3HaKaMu 30aMaka, npuxofsmumu ot ConHna, Obuta Obl  3€MHOTO
IIPOUCXOXKACHUS, a 27-1HEeBHas U 22-THeBHas WH(pOpMalMs NepegaBagach Obl OT APYrHX IUIaHET.
XapakTepHO TO, YTO MOJA ATUMM JBYMs LMKJIaM{, TNPEACTaBIEHHbIMM B Tabnuue 1,
IIpeICTaBICHHBIN TeMU ke KaTeropusaMmu, HaxoIUTCs TaKXKe ypaH, HO B MHTEHCUBHOCTH HECKOJIBKO
pa3 MeHbledl, yeM B 30-1HeBHOM uLuKJIe. Mbl OOHApYXWUJIM 3TO, UCCIENYsS paclpeleieHue
Kareropuii s nwmka ypana wu3 cnekrpockonuu ot 27.08.2011. AmHanorudHoe sBiIeHUE
cuHXpoHu3anuu Kareropuii sl CUTHAJIOB Pa3HBIX AJIEMEHTOB Mbl MOJIYYHJIM B TOJHOM CIIEKTPE,
MOJlyYeHHOM W3 TNIyOMHBI 3eMiIM, TJ€ BCe NUKH 3JEMEHTOB HMEIOT TaKoe K€ paclpesieleHue
Kareropwuii. B Tabnuie 3 moka3aHo pacrnpejeiieHne WHTEHCMBHOCTH Karteropuil miis BhIOpaHHBIX
HECKOJIBKUX JJIEMEHTOB.

Tabnuma 3. Dddext cunxponuszanuu Kareropuii Ha onpenenennom ydactke 3emin (15.06.2016)

3emusa | 3eMis 3emis 3emis Teppuropus MIPOSIBIICHUSA
Kare- | ¢ppax- | dppax- ¢dpax- ¢bpax- Kareropun
ropus | nus s s s

52,5 63,5 78 80,5

Si NiFe Bi 2y

paauyc | paauyc paauyc | paguyc

JIEHCTB | JCUCTBU | NEUCTBU | ACHCTBU

us [cM] | 51 [cMm] st [cM] st [cM]
K1 160 160 150 150
K2 160 160 150 150
K3 160 170 160 160
K4 150 150 150 150
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K5 350 340 340 360 IenTpansHas EBpona

- 1/12 pnvuel napannenei

K6 350 350 350 360 IenTpansHas EBpona
- 1/12 pnviHbl MEpUAMAHOB

K7 250 250 250 260 [Tomopckoe BoeBoicTBO B [Tonbie
- 1/144 nnwnael napamieneit

K8 250 250 250 260 [Tomopckoe BoeBoicTBO B [Tonbie
- 1/144 nnvHBI MEpHUIMAHOB

K9 160 160 160 150

K10 170 180 180 170

K11 150 170 160 160

K12 160 180 170 160

Bbinenennsle B Tabmune Oosiee MHTEeHCHBHbIM (oHOoM Kareropum He ciywaiibl. OHu
IPEACTABISAIOT ONPEJCICHHYI0O TEPPUTOPUIO 3€MHOTO IIapa, omucaHHyioo B Tabmuue 3. Camble
CHJIbHBIE U 4yTb Oojiee ciaOble Kareropum moJHOCTBIO COOTBETCTBYIOT KapTaM paclpellesIeHUs
Kareropuii Ha 3eMHOM I1ape, KOTOpPbIE €CTb B KHUIE€ OJHOTO U3 aBTOPOB CTaThu [3], B KOTOpPOI
cucremaruyeckoe pacrpenenenue Kareropuii Ha 3emie ObIJIO ONpENEIeHO TONBKO HA OCHOBAHUU
IIUPOKOTO 0030pa OITHUYECKMX JaHHBIX. Takoe pacrpenenenue Kareropuid, kak ObLIO
IIPEeJyCMOTPEHO paHee, O0JDKHO HMMeTh MecTo Ha Teppuropuu I[lomopckoro BoeBOjCTBa, I
HaxOJQUTCsl Hama jaboparopus. DTO INpEKpacHOE MOATBEP)KIACHHE CBA3M TOPCUOHHBIX IOJEH,
IPUCYTCTBYIOIIUX HA JAHHOW TEPPUTOPUM, C ICUXUKOW JHOAEH, HE3aBUCHUMO OT 3aBUCHUMOCTEH,
KOTOpBIE YCTAaHOBJIEHBI B aCTpOJIoTuU. Taxke 3T0 NOATBEPKIACHHUE PAaBUIBHOCTH HOBOIO M10AX0/1a
K CYTH HAllMOHAJIBHBIX YepT, NPEIJIOKEHHOM B JaHHOW KHUre. Takum o0OpazoM, TpaaullMOHHOE
MOHATHE «HAPOI» M «IATPUOTU3M» MPUOOPETAIOT KOHKPETHBIE OYEpTaHUs, a MPOBOAUMEBIC paHee
Ha TeMy OTUX JABYX HOHATUH ¢unocodckue crnopel U MONbITKA OOOCHOBaHMSA CMBbICIIA
SKCIIEPUMEHTUPOBAHUSI C TaK Ha3bIBAEMbIM 3THUYECKUM KOTJIOM, U3 KOTOPOTO JIOJKHO MOSIBUTHCS
HOBOE — JIyuIllee 00IEeCTBO, CTAHOBSTCSA OECCMBICICHHBIMU.

Pryrs u lion B HCG

[IpucyrcTBUe #oga B Tak Ha3biBaeMOM (DU3MYECKOM ITUMKIIE Cpa3y acCOLUUPYETCs C HOI0M,
coJiep’KallMMCcsl B IIUTOBUAHOM JKele3e, M HHTEHCUBHOCTHIO OCHOBHOTO OOMEHa BEIECTB,
PETYJIUPOBAHHOTO TOPMOHAMH LITUTOBHUIHOM JKeJI€3bl, HATPUMEDP, TUPEOUIUHOM. TO0 ecTh, B 00IIeM
C perynsinuei sHepreTUku opranusma. CrienoBaTellbHO, HA3BaHUE, IPUCBOCHHOE LIUKITY, aIeKBAaTHO
OMOXMMHYECKUM CBS3SIM.

3aHMMasiCh BOIIPOCOM HMCIOIb30BAaHHUS TOMEONIATUYECKUX MTPENapaToB, MOJIyUYEHHBIX C TOPCHOHHOTO
T0JIsA, Co/IeprKallero nHGOpMalni 0 3HAKax 30/MaKa, AJs PErylAllud CUCTEM HeWporepenayu, B
TOM YHCJIE 7S PETYAIUuU (YMEHBIICHHS) alllleTUTa, Mbl TAK)KE MCCIIEI0BAIM OTHOCSIYIOCS K 9TOH
Teme uHpopmMaIio mo xopuonndeckomy rouagorpornuny (HCG - human chorionic gonadotropin),
oOnanarolieMy, Kak Yyka3aHo, 3(G(}eKToM, KOTOpbIi NPUBOAUT K TOMY, 4YTO, HECMOTps Ha
HEJO0CTAaTOYHOE MUTAaHUE OPTaHM3Ma, He YYBCTBYETCS YCTANOCTh. JTOT 3((EKT CBsI3aH C BUIOM Kak
XMMHUYECKOI0 BEIeCTBA, TaK M romeonaTuyeckoro npemnapara. Huwxke (puc. 6) pasMenieH crexkTp
CHEKTPOCKONUU TOPCHOHHOTO IOJs, MEPEHECEHHbIH Ha BOAY C JBYX aMmmyl MEIUIMHCKOTO
npemnapara «lIperaun», kotopeii coaepxkut 6Mr HCG mttoc okoso 200Mr mpou3BOJHBIX CaXapoB,
KOHCEPBHUPYIOIMX Tpemnapar. [Ipenapar ObUT MONy4eH U3 MOUM OEPEMEHHBIX KEHIIMH, TTOITOMY
SBJIAETCS MAaKCUMaJIbHO HaTypalbHBIM IpenaparoM. BaxHoll Obula mpoBepka, JacT JH
M3TOTOBJIEHUE NEPBUYHON HACTOMKH MPU MOMOIIHM CHEUATBLHOTO MAJIOr0 YCKOPUTENS TOPCUOHHBIX
TOJIeH MperapaT ¢ BUAUMBIM 32 KOJTHMYECTBEHHO npeobiagaronumMu caxapamu curaanom HCG.
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Puc. 6. Cnextp npenapara «Illperana» 5000 m.e. Konus aByx ammyJ ¢pupmbl N.V. Organon, LOT 176282. Becb
rpaguk «IIperauia» Ob1JI MOJIy4YeH UIs1 caMOii CHIbLHOIL 1415 3Toro npenapara Kareropuu K8. 3ona nuka pryru
OblL1a 10MOTHUTENBHO onpenenena s Kareropun K9 nuis BeigeneHus npucyTeTBus 310ro 3jemenra. Taxike
ObLT MOKa3aH cNeKTp 0eH30J1a, KAK CPAaBHUTEIbHBIH 115 onpee/IeHHs NPUCYTCTBUSI apOMAaTHYEeCKHX KOJIell.
Ocnb abcuuce — yroJi naialouiero my4yka ¢ nepcrneKTUBbI NpeaoMIsoniel IVI0CKOCTH, H3MepsieMblii B rpagycax,
0Ch OPAMHAT — 30HA U3JIy4YeHHs U3 P00 Ha BBIXO/ie CIIEKTPOCKONA, H3MepsieMasi B CAHTHMeTpax.

Ha xpuBO#l criekTpa BUAHBI IIEPBBIE TPU IIMKA — 3TO aTOMBI BOJOPOAA, YIVIEpOoAa U KUCIOPOJa, B
OCHOBHOM IPOMCXOJSAIIUE OT HAXOAAIIMXCS B YACICHHOM IIPEUMYILECTBE caxapoB. [Iuku my, my, w3,
IIPOUCXOAAT OT KOJIEL] apOMaTUYECKUX aMHHOKHUCIIOT. 10 OTHOIEHUIO K TOPCHOHHBIM IOJISIM 3TO
ocobast Tpymma, TIOCKOJbKY YaCTHUIBl TOPCHOHHOTO TIOJISI MOTYT KPYXKHTh TII0 KOJbIIaM,
COJIEp KALIUM BJIEKTPOHBI T, KaK 3JeKTpOHbI. [l cpaBHEHHUs, YTO B 3TOM ciliydae HJAET pedb 00
apoMaTHYECKUX KOJIbLaX, TYT pa3MelleH rpaduk OeH30J1a, Ha KOTOPOM BHJHBI Takoe ke nuku. Ha
OCHOBAHHU NMHUKOB apOMATHYECKUX KOJIEI] Mbl MOKEM roBOpUTh, yTo curHaia HCG Obu1 nepeHeceH
Ha BOJly, U MBI MOXKEM 0>KMJIaTh, UTO Mpenapar OyaeT OMOJOTHYECKH AKTUBHBIM.

Ocrancs ewme croprpus. /IBa nocieqHux NUKa NpUHAAIEKAT HOLYy U PTYTH, TO €CTh COJHEYHBIM
nukiaM. CBA3aHHOMY C SHEPreTUKON opraHu3Ma 22-1HEBHOMY LIUKIY U 27-THEBHOMY MECSUYHOMY
UKy y skeHIMH. [To kpaifHeil Mepe, Ha Takyl MbICIb HaBOJAT pe3ynbTaTsl. He TO, 4TOOBI MBI
COBCEM HE OXKHJAIM TAKOTO pEe3yJbTara, BCE K€ Mbl HEMHOI'O PACCUUTBHIBAIIA HA DIIEMEHTHI
COJIHEYHOTO LMKJIA. Y Hac HeT uccaenoBaHuil uist npenapata HCG npyroro npoussoautesnsi, HO
MBI BBIIOJHWIN aHAJIOTMUYHBIM CIEKTp JUIs Ipenaparta 3Toil pupmsl u3 apyroit cepun LOT 144701,
nepBbli KyruieH B [lonbure, npyroii B I'epmannn. CriekTp noka3an aHaJOTHYHBIN pe3ynbTar, Hoja u
pTyTH OBLTO MPUMEPHO B JiBa pa3a MeHblIe. Pe3ynbrar HacTonbKo MHTEpecHbIH, uro ropmon HCG
00pa30BBIBAIOLINIICS B IUIALlEHTEe, COCTOMT M3 JBYX IEMOYEK, OJHA — YHHUKalbHasi, a BTOpas
coBMmecTHas ¢ ropmonamu runoduza: LH, FSH, TSH. Ecnu #ion u pTyTh CBsI3aHBI ¢ 0011I€H 9acThIO
THX TOPMOHOB THUIO(H3a, TO BCA CHUCTEMA, CBsI3aHHAs C TUIOPHU30M, OyAeT peryaupoBaTbcs
COJIHEYHBIMU [HMKJIaMH. CTOUT HAJEATHCS, YTO HAWAEHHBIA WOJN U PTYTh — PaJUOAKTHUBHbBIC
9JIEMEHTHI, MPUCYTCTBYIOIIME B OUYEHb MaJOM KOJHYECTBE, HO JOCTATOUYHOM MJISi TOTO, YTOOBI
CUCTEMATUYECKH MPOAYLIHPOBATh B YIOMSIHYTOM FOPMOHE TOMEONATUYECKUN IMpernapaT, KOTOPBIA
Oyzner ¢uiabTpoM HMHGpOpPMALMU, TPUXOIIEH n3BHE. V3 HAIIMX OMBITOB CIEAYET, YTO BEILIECTBA,
MPOSIBJISIONINE PAaJNOAKTHBHBIE CBOMCTBA B IPOILIECCE XPAHEHMS, CTAHOBATCA T'OMEONATUYECKUM
npernaparoM, MnepeHocauM uHpopManuo 00 aToMax, MOAJEKAIIMX pacmany. Takum oOpas3oM,
€ClIi Mbl MONpoOyeM H3rOTOBUTH TOMEOINATHYECKHI mpernapar M3 aleraTta ypaHWiIa cC
UCIOJb30BAHUEM YCKOPHUTEIS] TOPCHOHHOTO TOJds (M CTOUT HAJEAThCA, UYTO TaKXkKe uepe3
KJIACCMYECKOEe MOTEHLIMPOBAHNE) U HE M3TOHUM CHM)KEHHEM MarHUTHOTO MOJIi TOMEONaTHYECKYIo
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nH(OpPMAaIIHIO, TEPEHOCUMYIO 3TUM XUMHUYECKHUM COEAMHEHHEM, (KOTOPOE MOXKET OBITh TaKUM K€
HOCHTENIeM HH(POpPMAINH, KaK BO/A), TO BMECTO OXKHAAEMOTO Iperapara IeJIoi YacTHIIbl alleTara
ypaHWIa, OCHOBAaHHOW Ha ypaHe 238, MOJy4YnM TIpemnapar, IOJaBICHHBIM WHGOpMAIME o
MOJIeKAIIUX MHTEHCUBHOMY pacnany aromax ypana 234. IIpoBeneHHBbIE ONBITHI — 3TO, KOHEUHO,
BCErO JIMIIb MEPBBINA MPEIBECTHUK MMO3HAHUS MIPUEMHUKOB COJIHEYHBIX IMKIJIOB, YKa3bIBAIOIIMMA Ha
BEPOSITHO OYEHB PE3YJIbTATUBHOE HAMPABIICHUE UCCIICIOBAHMIA.

PTyTHbIe H TaJIOT€HHBIC JIAMIIbI, HAPYyIIAIIue OHMOJIOTHYECKHE YaAChI

Iupoko MCnoap3yemMble PTYTHBIE JIAMIIBI U31y4alOT TOPCUOHHOE I10JI€, HECYILEE CUTHAJI PTYTH, a
rajoreHHble — TOPCHOHHOE I0Jie HOoJa, TO €CTh MH(OPMAIMIO, HCIOIb3YEeMYI0 YeJIOBEYECKUM
OpPraHu3MOM Ul PEryJsiiMyd OMOJIOTMYECKUX LUKIOB. MHTEHCHMBHOCTH CHUIHaja OT 3THX JIaMIl
CpaBHMMa C TOH, koropas npuxomuT ¢ ConHuma. Tak uYTO MOXEM OXKuAaTb, YTO HAaIlU
Ouosiornyeckue 4acbl OyayT HapyllIEHbl, IPUYEM HE KAKMM-TO BEpPOSITHBIM, a KOJINYECTBEHHBIM
CII0cOOOM, ITyTEM 3aMEHBI €CTECTBEHHOI'O CHTHaJIa HapyLIAIOIUM CUTHAJIOM.

["anoreHHas JlamMmo4ka M3JlydyaeT TOPCHOHHOE I0Je, IMpoMCcXoJsiee U3 Hoaa u Boib(pama, npu
3TOM MPHUCYTCTBHE MEPEMEHHOTO TOKAa BBOJIUT JOIOJHHUTEIbHBIC CHUTHAIBI HOJa W BOJb(ppama,
MOJYJIMPOBaHHbIE 4YacTOTOM ceTM. Ha pucyHke 7 OHM pAaclnoNoKEeHbl Iepe] MU 3a
COOTBETCTBYIOIIMMU CUTHaJIaMu Hoza U Bojb(pama. Vcronb30BaHre NUTaHUS TOCTOSHHBIM TOKOM
BMECTO IIEPEMEHHOIO IPUBEIO K MHOTOKPAaTHOMY CHWKCHHMIO YPOBHS HM3JIYy4€HHs TOPCHOHHOIO
T0JIs1, YTO BUJHO Ha rpaduke. B nccnegyeMoM HamMu cirydae MOCTOSIHHBIM TOK MM OIpeIeIICHHbIE
MyJbCALlMU, MOCKOJbKY OblIa HMCHOJb30BaHA MPOCTasi CUCTEMA BBIIPSIMUTEINS, KOTOPBI MOKHO
MPUMEHSTH AJI1 YMEHBIIEHUsI BPEIHOTO JEHCTBUS TOPCUOHHOIO MOl B MHIMBUyaJIbHBIX JamIax.
JUia namnouku 42W HCHONIB30BaH IOCIEAOBATENbHO COEAMHEH IIOJUACTEPOBBIA KOHJIEHCATOP
I5uF, cHuxaromuii HamnpspkeHUE MJis TOJIY4YEHHMsT B KOHEYHOM pe3ysibTaTe IOAXOJAIIEro
HanpspkeHus, >QQexTuBHOro aias Jamnodkud 230V, nanplie BBIIPSIMUTENIBHBIA MOCTUK U
ANEKTPOIUTUYECKUI BhIpaBHUBAIOLINI KoHIeHcaTop 220F.
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Puc. 7. Cnextp ranorensoi jamnouyku Livarnolux 42W, 230V, nuTarouieiicsa nepeMmeHHbIM TOKoM (AC) 1
nocTostHHbIM TOKOM (DC). B 060ux ciiy4yasix HHTEHCUBHOCTH OcBellleHusi cocTapiisia 230 ak. KonupoBanue
CHUTHAJA ¢ JJaMIO4YKH ¢ paccTossHus 30 cM yckopuTeaeM 1J1sl HccaeqoBaHus udaydyenus CoHIa, HCMOAb3ys B
000HX CJIyyasix TaKoe e BpeMsi konupoBanus. MJ — curuaJ iioga, MoayJaupoBanHblii yacroroii S0Hz, Fe, Ni —
CHUTHAJI JKeJie3a M HUKeass, MW — curiana BoJib¢ppama, Moy aupoBaHHbiii yactoroid S0Hz, J — curnan iiona, W —
cUrHaja Bojbppama. Och abcuuce — yroJi NaJalmero Ny4Kka ¢ nepcneKTUBLI NPeJIoMISIoN el JI0CKOCTH
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I/I3MepﬂeMbII7[ B rpaagycax, oCb OpaAuHaT — 30HA U3JTyYCHHUSA U3 Hp06 Ha BBIX0/1€ CIIEKTPOCKOIIa, U3MepsaeMasi B
CaHTUMETPpPAaXx.

Tax yTO MBI HE O€33aLUTHBI Mepe]l TOCTHKEHUSIMU TEXHUKH, KOTOPBIMU XOTEIH Obl IOJIB30BaThCH,
HO MOXXEM HCIOJIb30BaTh PEUICHMS], CHIKAIOIINME HM3IYyYEHHE TOPCHUOHHBIX IOJIEH TEXHUYECKHX
YCTPOMCTB COTJIACHO MOHSTHIO TEXHOJOTHMH HHU3KOro minmydeHus [9]. B ciaywae pryTHBIX jami,
U3IYYalOIUX PTYTh W KOMIIOHEHTHI JIOMHHOoOpa (Hampumep, TOpUIH), MBI HE MOXEM
WCIIOJIb30BaTh MOCTOSHHBIA TOK, HO MOKEM, HalpuMep, CHUXKATh IEPBUYHOE TOPCHOHHOE TOJIE,
JOXOJIAIIEE /10 JIAMITIbl. DKPaHUPOBAHUE TOPCUOHHOTO I0JISI OCJIE U3JIYyYEHMS U3 JIaMIIbl HACTOJIBKO
CJI0)KHOE, YTO BBICTYIAET KaK B BUJE CBOOOJHBIX YACTHUI] TOPCHOHHOTO MOJIfA, TaK U MEPEHECEHHBIX
Ha Qortonax. TyT Takxe CTOUT OOpaTHTh BHUMAaHHWE HA KPYIJIbIE METAJUIMYECKHE OTPaKaTeld
(pedaexTopsl) JaMIl, KOTOPbIE MOTYT aKKYMYJIMPOBAaTh BUXpPEBOE TopcuoHHOE noJie. [locie 3ameHsl
PTYTHOM JIaMIIOYKM B TaKOM JamIle Ha OOBIYHYIO JIAMIIOYKY MOXET OKa3aThCs, 4YTO JIamIia
MPOJOJKAeT AaKTHUBHO M3JIy4aTh pPTyTHYHO uHpopmanuio. HyxHO BBIIYCTUTH Ha cBoOOAY
LUPKYJUPYIOLIME 4YacTHLBl TOPCHOHHOIO TIOJS, HAmpuMep, CAENaB MaJIeHbKUM Hajape3 B
oTpaXkarene.
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The paper presents the results of experimental studies showing the relationship between torsion fields reaching us from
the Sun and the cyclical physiological changes in humans, described by doctors at the beginning of the twentieth
century as biorhythms, the characteristic of these fields by means of torsion field spectroscopy and how they carry the
information of chemical elements: iodine, mercury and uranium, their connection with the astrological signs of the
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I'EOITATOI'EHHBIE 30HBI ITPUPOJHOI'O ITPONCXOXIEHWA U ITPUBOPLI JIJIA X
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benropoackuii rocyaapCTBEHHBIN HAIMOHAIBHBIA UCCIIEIOBATEILCKUI YHUBEPCUTET
JIaGoparopus SKCIIEPUMEHTATBHBIX MEIUIIMHCKUX pruOopoB (JIDMII)
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Hacrosmuii Tekct COACPKUT AAaHHBIC 11O HpH60pHOﬁ peructpanu MmpupoAHbBIX TI'€OMAaTOrCHHBIX 30H. OnuckeBarOTCa
IBa MeTtoda. Mcmnonp3oBaHue 3apAA09YBCTBUTCIIBHOTO YCUJIUTEIIA CTATUYCCKUX mnoJieit ¢ HalpaBJICHUEM I'paJuCHTa U
METOAa perucTpanun BapI/IaGCJ'H)HOCTI/I CEpACUHOI'0 pUuTMa NP1 HAXOKIACHUUN B reonaToreHHOM 30HeE.

B HacToAmMii MOMEHT M3BECTHO HECKOJIBKO pPa3IMYHbIX METOJIOB PErucTpaluu
reonaToreHHbIX 30H.

W neoMOTOpHBIN METOJ, KOrja CIENUalIbHO MOJArOTOBJIEHHBIM YeJIOBEK BO3JEHCTBYET Ha
MEXaHUYECKHE HWHIUKATOPHl pPaMK{, MAasTHUKA M T. J. MarHuTOYYyBCTBUTEIBHBIH TNPUHIINI
(Mepcman), snekTpoMmarHUTHBIA ¢ (dazoBbiM aHanu3oMm 1mymoB (MI'A-1 KpaBuenko), meron
KpyTauerocs aekrpomarautHoro nous (Kpunkep). Bcee atu meToas!l nmerot HegocraTku [1].

B uaeoMoTopHOM MeTOZ€ OCHOBHOM HEAOCTaTOK — HEOOBEKTHBHOCTH OIleparopa.
Omnepatop MOXET ycTaTh, HAXOAWUTCS B COCTOSHUU CTpecca, W pe3yabTaTbl MOTYT OBITH
HecTabmibHbl. OnpeneneHue ciaaboro mMarHuTHOro nojist B Mectax I'TI3, a Tarxke nepecedeHuit
ceTok XaptMmana, Kyppum MarHUTOMETpOM B KBapTUpax M JPYTHX MeCTaXx C CHIbHBIMHU
NIEPEMEHHBIMH 3JEKTPOMAarHUTHBIMU HOJSMHM 3aTPYAHEHO M dYalle Bcero HeBo3MoxHo. MI'A-1
HEOIPaBIAaHHO JOpOr, W TpeOyeT WHAMBHIyaTbHOH HACTPOWKM M MOIOOpPa MHUKPOCXEM TIpH
usrotosneHnn. VEGA (ykpauHckue pa3paOOTUYUKW) HEOMIPABAAHHO JOPOT.

Takxke Ha JaHHBIH MOMEHT HET B OTKpPBITOM JocTymne cxeMm 3tux mnpubopoB (HUI'A,
SEVAVEGA). Pa3zpa®oTuuku He cIemaT OTKpbIBaTh JaXe MpUHIMNUANbHbIE cxXxeMmbl. CBoel
CTaTbel aBTOP BOCHOJIHSET 3TOT MPOOEIL.

Taxxke cpaBHUBAIMCH c€0ECTOMMOCTh (CTOMMOCTh KOMIIOHEHTOB U COOPKH) M3TOTOBJIEHUS
npubopoB UI'A-1, VEGA u npyrux npuOopoB U UX TeKyIas po3HUYHas IieHa. Pa3Huma npumepHO
Ha nopsaku Belme (B 30-100 pa3 oT ceGecTOMMOCTH) HE MO3BOJISIET NPUOOPECTH ATH MPUOOPHI A
YaCTHOT'O TIOJIb30BaHUs U JIJISl KCCIIEI0BaHUN HEOONBIINX JTaOOpaTOPHii.

ABTOp TIONB3yeTcs TepMmuHONOTHeil Beitnmka A.M. VcXoms M3 ero SKCIEpHMEHTOB Ha
nepeceueHusIx cerok Xaptmana, Kyppu, u npupoansix I'TI3 Bo3HHMKarOT BBIOPOCHI XpOHAJIBHOTO
MoJIsi, KOTOpPOE B CBOIO O4YEpe]lb YBJIEKAaeT 3a cO0O0H CaTIOHBI, 3JEKTPOHBI, (OTOHBI U Oosee
KpYyIHBIE TI0 pa3MepaM HMOHBI BO3JyXa, YTO W TIO3BOJIIET HCIOJB30BATH C OIpPEISIICHHBIMU
orpaHudeHussMH st peructpauuu  ['TI3  Beimeykasannsl npubopsl [3]. Taxke 3T0 mone
BO3/ICHCTBYET Ha OPraHW3M YeJIOBEKa, KaK MPaBUIIO, HEOIArONMpUsSTHBIM 00pa3oM.

[TosTomMy s pa3paOoOTKH OBLIM IOCTaBJIEHbI CJIEAYIOIIME TEXHUYECKUE YCIOBUS.
OTka3aThCsl OT MCOMOTOPHBIX JBUTATENFHBIX PEaKIUH OrepaTopa W MOJIYYHUTh MPHOOPHI, c1abo
BOCIIPUMMYHUBBIE K IIOCTOPOHHUM JJIEKTPOMArHUTHBIM M MPOYMM IIOMEXaM, JIOCTaTOYHO
YyBCTBUTEIbHBIE ISl JOCTOBEpHOTO onpeaenenus ['T13.
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Puc. 1. [IpunuunuanabHas cxema npudopa s oonapyxenus I'TI3.

ABTOpOoM OBIT pa3paboTaH MPOCTOM  aHAIM3aTOP CTATHYECKOro TIpagueHTa o,
BEITIOJTHEHHOTO0 Ha MmuKpocxemax TLO82, kotopeie He TpeOyOT mOa00pa, BKIIOYEHHBIX I10
HIDKENIpUBEJICHHON cxeme. B cxeme wucnonbp3yercs — JOCTaTOYHO TPYIHOJOCTYIIHBIA Ha
CETrO/IHSIIIHUN MOMEHT rMraoMHbIi pe3uctop. Ho npu Hainuuu ruraoMmerpa, ero MoXHO CAeNaTh
U CaMOCTOSITEIILHO U3 peppUTa U TOHKOT'O METHOTO IIPOBOJA.

Takxke NpUIUIOCH NPUMEHUTHh IO30J0YEHHbIE Kpemabl g MukpocxeM T1L082, u B
HEKOTOPBIX MECTaX IUIaThl MOHTAX J€JIaTh HAaBECOM, YTOOBI MCKIIOYMTH Ha BBICOKMX YPOBHSX
YyBCTBUTEIBHOCTU CONPOTUBIIEHUE U BIMSHUE IeTUHAKCA Ha paboTy nmpudopa.

[TpuBoaMM npuHIMNUANBHYIO cxemy npubopa (puc. 1). IlogpoOHoe pamuorexHHUYEecKoe
onucanue padboTel mpudopa (Kak 3TO OOBIYHO MPUHATO B PaAHO-KYypHaJlaX) U HIOAHCHI IO COOpKe
OCTaBUM 3a NpejeNaMH JaHHOW cTaTbM, Ja0bl HE yBEeNUYMBaTh ee 00beM. s pa3bicHEHHs
HIOAHCOB IO COOpPKE YUTATETN MOTYT OOpaTUTHCSI U 331aTh CBOM BOIPOCHI aBTOPY 110 AJIEKTPOHHON
ouTe.

WuaukaTopoMm sBIsieTCS  aHAJIOTOBBIM MUJUIMAMIIEPMETP C HYJEM B LIEHTPE IIKaJbl C
IpeieaamMu 5 MAJUIMAMIIEp, KOTOPBIN MTO3BOJIAET TOYHO U JOCTOBEPHO ONPENEINTh HAYalI0 U KOHEI]
MOJIOCKI W Takxke wuXx 1nepeceuenne. He Tpebyer crmenuansHOro OOYyYeHHsS oOrmeparopa.
CebecToMMOCTh U3rOTOBICHHUS M cOOpKH mpoToTuna B kopiyc 90 nomnapos (puc. 2).

Puc. 2. IIpn6op B padote

Henocratku npn60pa HUCXOHAAT U3 CaMOr'o NpUHOUIIA PECTUCTPALUUA CTAaTUYCCKUX nouei. B
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YCIIOBUSIX TOBBIMICHHBIA BiaxHOcTH (Oosee 92%) mpubop mpakTHUecKu He padoTaer, HO B
KBapTHPAX U JKUAJBIX TMOMELIEHUSAX STO HE TaK aKTyaJbHO, TaK KaK BCErJa €CThb BO3MOXXHOCTb
OCYIIUTh XHWJIOE TMoMmerieHne. Ha MecTHOCTH NpuXoAuTCs *AAaTh OJIaronpUsATHOW MOTOnbI, a
MMEHHO TIOHM)KEHUS BIAXKHOCTH Bo3yxa MmeHee 88%. He paGoraer Ha 60I0TUCTON MECTHOCTH, 11O
TEM K€ MPUYUHAM.

Bropoii MeToa AOCTOBEpHOUN pEerucTpamvd BBIOPOCOB XPOHAIBHOTO IMOJIS HAa MPHPOIHBIX
I'TI3 u mepeceyeHHil CETOK - ATO PETUCTPALIMS B pPEalbHOM PEKHMME BapHaOeIbHOCTU CEPIIEYHOIO
puT™Ma uyenoBeka, Haxojsmerocs B ['TI3 unum MeqieHHO JBHUTalpIIErocss MO MECTHOCTH. ITO
MO3BOJISIET MOJIHOCTHIO YOpaTh HUI€OMOTOPHBII KOMIIOHEHT ¥ UCIOJIb30BaTh BCE OPTaHbl M CUCTEMBbI
OpraHu3Ma Kak eUHbIN JaTYHK.

Bapuabenpnocts cepreunoro purma (BCP) - 3T0 u3MmepeHus B peaJbHOM BpPEMEHU
MHTEPBAJIOB MEXJY ylapamu cepiia U oOpaboTKa 3THX JaHHBIX MaTEeMaTHYECKUMU METOJIaMHU.
Mounutopsl BCP noctaToyHO [JaBHO HCHOJB3YIOTCS B KapAHWOJIOTMH, HEBPOJIOTMM, a TaKKe
cnopTUBHOU MenunuHe. /Jlokazana npsimas B3auMocBa3b BCP u BereratBHOI HEPBHOM CUCTEMBI, a
TaK)Ke BJIMSHHUE HEOMAronmpHSTHBIX CTPECCOPHBIX (HaKTOPOB HA OPTraHbI U CHUCTEMBI YEIOBEKa, a
cienoBarenpHo W Ha BCP. HMcnonb3oBanuck OecipoBogHbie nmatunku putMa POLAR,
WCIIONB3YIONIMECS B CHOPTUBHOW MeauiuHe. JlaHHbIe TepenaBajiuCch B peaJbHOM BPEMEHU Ha
HOYTOYK, a 3aTeM oOpabaTsiBanuchk nporpammamu Bioharness 3, Bioforce HRV.

HyxHo otmeruTth, 4YTO Ha Kaxaoro wucnsityemoro (20 YeIoBeK) COCTaBIsIACH
WHIUBUAYalIbHAsA KapTa cooTBeTcTBUsI BCP 00bIYHON AedTeIhHOCTH A0 HAXO0KACHHUS B 3aBEIOMO
m3BectHOM ['TI3. Takke BBIMOJTHSUIUCH TECTHI C HArpy3KOH, a Takke (PUKCHPOBAIOCH BpEMS
BOCCTAHOBJICHHSI TIOCT€ J03UpOBaHHOW Harpy3ku. Ilocrme dopmupoBanus HHAWBUIYaTbHBIX
nokazareneit BCP, nobpososer nomeniaincs B 3aBeiomo uzBectnyto ['TI3 va 5, 10 u 30 munyr.

N3menenus BCP npu naxoxaenuu B ['113 HaumHamum nmpoucxoauTh yxke uepe3 7 CeKyH[
HaxoXXJieHus B HeOmarompusTHoU 30He y 70% noOpoBonbieB. Y octanbHbix 20% wu3MeHeHus
napameTpoB BCP npoucxoaunu, HaunHas ¢ 45 cexkynn HaxoxnaeHus B ['TI3. Uy 10% npouentos
no0poBosbLIeB, HaUKHast co 180 cexyHz.

Otknonenus mnapamerpoB BCP, HeTUNUYHBIX [Js TOBCEIHEBHOH J1€ATEIbHOCTH IIO
CPaBHCHHIO C paHee COOpPaHHOW WHIMBHIYaTbHOW KapTou, HaOMomammch y 95% uCHBITyeMBIX
Haxonsmuxcs B I'TI3. Otknonenust napamerpoB BCP ucnbiTyeMbIX JUisl TECTOB C JO3UPOBAHHOM
Harpy3koil (30 mnpucenanuii), HaOMIOJAIKCh BO BCEX clydasx. Tak, yBeJIMYEHHE BpEMEHU
BocctanoBieHuss BCP nocie 1 MuHyTHI 103UpOBaHHON HArpy3Ku (IpUceqaHus) YBEIMUHUBAIOCh B 6
pa3 1o 30 MUHYT.

Mps1 co3HaTenbHO omyckaem mapamerpsl BCP, Tak kak crneuuduyeckue MeIulHHCKUE
tepMmuHbI U apameTpbl BCP (a ux 6omnee 20) TonpKO 3amyTaloT YUTaTENCH TaHHOM CTAaThU.

[TomyueHHble AaHHBIE U pa3pabOTaHHBIE MPUOOPHI TO3BOJSAIOT OOBEKTUBHO U JIOCTOBEPHO
onpeaenuTh rpanuibl U BiausHUe ['TI3 Ha yenoseka. Pa3zdpoc nen na monutopsl BCP cocraBiser
Ha AaHHbId MOMeHT oT 100 go 200 momnmapoB, YTO AeNaeT UX JOCTYINHBIMHU ISl YAaCTHBIX JIUI U
uccienoBarTenbckux jadopatopuil. s ananuza BCP Takke IOCTYIHO OTKPBITOE NMPOTrpaMMHOE
obecnieuenue. [l pa3bsCHEHHS HESICHBIX TEXHUYECKHMX W MEIUIIMHCKHUX BOIMPOCOB  MOKHO
oOparmiaThCsi K aBTOPY JAHHOW CTaThH.
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This text contains the data on the registration of the instrument of natural geopathogenic zones. We describe two
methods. Using a static charge sensitive amplifier with the direction of the gradient field and the method of recording
the heart rate variability when in geopathogenic zone.
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B noknane MPUBOJATCA PE3YJbTAaThl YCHCIIHOTO MNPAKTHUYCCKOIO IMPUMCEHCHUA METOAOB JUCTAHIIMOHHOI'O IOHCKa
BO3AYIIHBIX CYJO0B, MOTCPHEBIINX KPYIICHNUE U MMOA3EMHBIX YT'OJIbHBIX MOKAapOB IO KOCMOCHUMKAaM npn6opaMH UraA-1
n KPMAH-7.

B nepuon c ampens 2015 mo wuronp 2016 roga HAIICHO MUC Poccuu, COBMECTHO C
VYuopasnenuem kocmuueckoro monutopuHra HIIYKC MUC Poccun B MHUIIMATHMBHOM MOpPSIKE
ObUIM TIPOBEACHBI TOJEBbIE KCIEPUMEHTHI 110 TECTUPOBAHHIO BO3MOXHOCTH JAUCTaHLIMOHHOTO
OIIEpaTUBHOTO IOMCKAa BO3JYLIHBIX CYJOB IMOTEpPHEBUIMX KpylleHue. 3HadanbHO mnpruMeHeHue
yKa3aHHOro crnoco6a ObuI0 ompoOoBaHO Npu OOHApPYKEHHM IOA3eMHBIX moxapoB. [lepsoe
yCIIENIHOE MPUMEHEHUE YKa3aHHOTO CIoco0a ObIIo ocymecTBiieHo B aekadpe 2012 roga Ha maxrte
«Pacnanckas» KemepoBckoil 061acTu Ipu OINpEeNeHU 30HbI ACHCTBUS MOA3EMHOIO MOXapa ¢
MIOBEPXHOCTHU 3€MJIM, BO3HUKIIET0 BocbMoro Mas 2010 rosa B pe3ynbrare JBYX MOCIEAOBATEIbHBIX
B3pBIBOB I'a30-BO3yLIHON cMecu. [lonaraeM, 4To JaHHbIM coco0 U HAKOIUIEHHBIH OIBIT BO3MOXKHO
HCIIOJIb30BaTh Ul LieJeil OOHapyKEeHHUs, JOKAIU3allMi U TyIIEHUs TOP(MAHBIX M0XKAPOB, a TaK K€
MIOMCKA 3aTOHYBILUX CYJOB U APYIMX OOBEKTOB.

TectupoBanue crocoda 10 TMOUCKY BO3AYIIHBIX CYJIOB IOTEPNEBIIUX KpPYILIEHHE
IIPOBOAWINCH, Ha IEPBOM JTale, IO ONEpPaTHUBHBIM JAaHHBIM BepTOIETHI Mu-8, moTepreBLIMe
kpymenus 05.07.2015 mox Canexapaom B XMAO u 10.10.2014 B Peciyoniuke TriBa.

Pesynbratel noucka Beproin€ra Mwu-8 B XMAO B oOmnepartuBHOM peXHME IO
MIPE/ICTaBIEHHOMY KPYITHOMAcIITAOHOMY KOCMUUYECKOMY CHUMKY JJaJIU MOJIOKHUTENbHBIA pe3ysbTar
C TOYHOCTBIO 12 kM. B nanpHeimeM MeTooM MOBTOPHOTO OOHApPYKEHHUS U IOCIEI0BaTEIbHOIO
YMEHbIIIEHUs MacTabda KOCMUYECKUX CHUMKOB YJaJIOCh JOCTUYb TOYHOCTH oOHapyxeHus 1 km. B
ciyyae, motepneBiero kpymenue Mu-8 B TriBe pecstoro oktsaops 2014 roga, KOTopelii B TO
BpeMsi He OblT OOHapyKeH, TOYHOCTb IPOrHO3a MecTa MaJeHus cocTaBwia 36 kM. Meron
MOCJIe/IOBATENbHOTO YBEIMYEHHUs MaciuTaba KOCMHYECKMX CHUMKOB He ObUT TNpPUMEHEH IO
OpPraHMU3alMOHHBIM U TEXHUYECKUM IPUYHHAM.

Ha Bropom »srame ampoOupoBanus crnocoba YKM HIIYKC  MUC Poccun Obun
MIPEITI0KEHBI COOBITHSI KpYLIEHUS BO3AYLIHBIX CYIOB YK€ OOHapyXeHHbIX, HO 0e€3
NPEJOCTABIEHUS] OIleparopaM IIOMCKAa KOOpAMHAT TMaJeHHs, KOTOpble HEoOX0IUMO ObLIO
onpeaenuTh. Pe3yapTaTsl MOMCKa CBE/IEHBI B TA0JINILY.

3a0aua  nposedenus  mecmosvlx ~ IKCNEPUMEHMOG:  YCTAHOBUTH  BO3MOXKHOCTb
paboTocrnocoOHOCTH croco0a AUCTAHIIMOHHOTO OINEpPaTUBHOTO TOMCKAa BO3AYIIHBIX CYIOB
MOTEPIEBIINX KPYIIEHUE, TOJI3EMHBIX (YTOJIBHBIX) U TOP(PSHBIX 0XKAPOB.

Llenv  nposedenuss mecmosvlx IKCnepumMenmos: OLEHUTb PpabOTOCHOCOOHOCTh H
BO3MOXKHOCTH ~ cmoco0a, pa3paboTaTh TEXHMYECKOE 3aJaHMe Ha IPOBEACHHE HAy4yHO-
HCCIIEIOBATENbCKOM U OMBITHO-KOHCTPYKTOPCKOW pabOTHl MO CO3JaHHUI0 CIOocoba M TEXHOJIOTUU
JUCTAaHIIMOHHOTO ONEpPAaTUBHOIO IIOMCKAa BO3AYIIHBIX CYyJOB IOTEPHEBIIMX KpYIIEHHE U
orpezieNieHus! 30H ropeHus Topda U KAMEHHOT'O yTJIsl.

Mamepuanvnoe obecneyenue: SKCIIEPUMEHTAIbHBIA KBAHTOBBIM  PaJHMOICTE3MUECKHI
nHaukatop aHomanuii KPMAH-7, kocMOCHUMKH, OTIEpaTUBHBIC JTAHHBIE.

Cxema nposedenus sxcnepumenma: 1O ONEPATUBHBIM WM MOJITOTOBJICHHBIM paHee JaHHBIM
U MO0 KOCMOCHUMKaM orepatop Ha uHaukarope aHomanuii KPUAH-7 Puc. 1 u 2, gerektuponan
30HY TOHMCKAa M Jajiee MyTéM YMEHBIIEHHUS MaciiTada KOCMOCHHMMKA YTOYHSJI 30HY BO3MOXKHOTO
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nmajgeHust

kocmuueckoro monuropunra HIIYKC MUC Poccum, npousBoauics COBMECTHBIM aHalIW3 U
KOPPEKTHPOBKa MH(POPMALUU U METOJOM YMEHBIICHHs MaclTaba KOCMOCHUMKOB IPOM3BOIMIICS
KOPPEKTUPYIOIIMM ITOUCK.

BO3JYIITHOTO  C

y/IHA.

Puc. 1

[Tonyuennas wHpOpMaNKs AOBOIUIACH

Puc. 2

Pe3yﬂbmambl mecmoeblx nojiesblx SKcnepumeHmoe:. CBEACHLI B Ta6J'H/ILIy.

Tabmuna 1
OTkia0HeHHE
Ne Bo3aymHoe cyaHo, Jlata cobbrrus MPOrHO3a OT Tpuveuanus
n\Iit | moTepneBinee KpyumeHue (daxTuyeckoro
MecTa NaaeHusl, M.
1 | MH-2 OO0 «Poctox» 11.11.2014 9252 Kamuarka, Puc. 3
2 | TY-95BBC 13.06.2015 3243 XabapoBckuii kpaii, Puc. 4
3 | MU-2 02.11.2014 9 486 SAHAO, Puc.5
4 | MHU-8 r.Cypryr 05.07.2015 3950 XMAO, Puc. 6
Bepronér yactHbli
5 d-siectruii POBMHCOH 23.07.2014 17 372 Kamuatka, Puc. 7
g | At-2 dopr Ne 40312 12.06.2012 32491 r. Cepos, Puc. 8
r. CepoB

UcTuniBBionoxenue seproneTa
Mu-2 000 "POCTO"
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Puc. 7 h | Puc. 8

PaccmaTpuBaemblii crioco0 ObLT ycrenrHo NMpUMEeHEH npu nouckax camoinéra Un-76 MUYC
Poccuu, npon3BoUBILIEro TyLIEHHE JECHBIX MoxkapoB B Kauyrckom paitone Mpkyrckoii obnactu u
MOTEepIHeBUIEr0 KpylieHue nepBoro utois 2016, o0ioMKkH KOTOpOro ObLIM OOHApYKEHBI YTPOM
Tperbero utosg 2016r. ToyHOCTh MPOTHO3a HAa KPYIHOM MaciTabe KOCMOCHMMKOB cocTaBuiia 25
kM., Puc. 9, 10.

B pesynbraTe comocraBieHus 1aHHBIX, MOTydeHHbIX Ha npubope KPMMAH-7 u ¢akrtuuecku
MOATBEPKIEHHBIX KOOPAWHAT, B pe3yJbTaTe OOHApYKEHHsI BO3IYLIHBIX CYIOB IOTEPIEBIINX
KpYLIEHHE MOKHO CJIeJIaTh BBIBOJ, YTO CIIOCOO YCHEIIHO MPOTECTHPOBaH, TpeOyeT pa3paboTKu
CUCTEMBI SMIIUPUYECKUX KOPPEKTUPYIOLIUX ITOIPABOK.

B nexabpe 2012 ronma ampoOupyemble COCO0 M TEXHOJOTHMs OBUIM HCIIOJIb30BaHBI IS
oOHapyXeHMs] 30Hbl TOpPEHHUS YroJIBHOTO IOJ3€EMHOr0 TMoxapa Ha 1maxte «Pacmanckas»
Kemeposckoii obmactu. Ha MOMEHT sKCriepuMeHTa MOA3EMHBIN 1M0Kap, BOZHUKIIMNA B pe3yibTare
JIByX TIOBTOPHBIX B3PBIBOB METAHO-BO3YLIHBIX CMecel, AeiicTBoBai Oosiee 2,5 neT U npuolOpén
BeChbMa 3HauUTeNIbHbIE MacTaObl. OOHapy)KeHUE 30HBI AKTUBHOTO TOPEHMS SK30T'€HHOTO IMOKapa
MPOBOAMIIOCH 1O KOCMOCHHUMKaM nuctaHioHHo Ha KPMAH-7 u noneseim mpubopom HUI'A-1 c
IIOBEPXHOCTH, BO BTOPOM CJIy4yae HE YJAJIOCh MOJYYUTh JOCTATOYHO IOJHBIX PE3YyJIbTATOB M3-3a
TPYAHO TPOXOJAUMONW MECTHOCTH B YCJIOBHSX OOJIBIIIOTO CHEXHOTO TOKpoBa. [[ns ycroBuit
YrOJBHBIX MIAXT JUCTAHIMOHHBIM CHOCOO TMOKa3al XOpOIIME pe3yibTaThl M  CXOAUMOCTh
pe3yabTaTOB C TAa30aHAIMTHYECKUM METOAOM. B HacTosmee BpeMsl NPOWU3BOAMTCS MOJATOTOBKA
HKCHEPUMEHTa 10 OOHAPYKEHUIO TOP(SHBIX MOXKAPOB MO KOCMOCHUMKAaM B 3UMHE-BECEHHEM
MIEPHOJE.
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MACCOJMHAMUYECKOE B3AVMOJJEMCTBUE B BUXPEBBIX ITPOIIECCAX

B.H. CamoxBanos
Camapckuit HalmoHANIbHBIN UccaeaoBarenbekuit ynusepeuret umenu C.I1. Koponesa

samohvalov_vn@mail.ru

[IpencraBneHsl pe3yiabTaThl AKCHEPUMEHTOB € MOAM(DHUIIMPOBAHHON BHXpeBoW TpyOoil. HcciemoBaH MexaHH3M
BO3HHMKHOBEHHS BpAIllEHHs OCEBOTO CEpJCYHHMKA B BUXPEBOH TpyOe B HalpaBIEHHHM HPOTHUBOIOJIOKHOM BpAaIICHUIO
Bo3ayxa. IToka3aHo, 4TO B OCHOBE CHJIOBOTO MAaCCOAMHAMUYECKOTO B3aUMOJACHCTBUS JISKUT BO30YXKIEHHE MIPELeCCUH
MEeXaHUYECKUX CIIMHOB aToMoB. [IpeamnonoxkeHo, 4To0 MacCOIMHAMUYECKOE B3aUMO/JICHICTBHE BBI3BIBACT BOSHUKHOBEHUE
BUXPS TOPHAJO U ONpeiensaeT MEXaHU3M €ro CUJIOBOIO BO3JEHCTBUSL.

DKCIepUMEHTAbHO YCTAaHOBIICHO 3HAYUTEIBHOE CHUIIOBOE B3aMMOJICHCTBHE BPAILAOIIMXCS
B BaKyyMe 3JICKTPUYECKH HEHTPAIBbHBIX ¥ He()EpPPOMArHUTHBIX TBEPIBIX TeJ (IHCKOB), MMEIOIIUX
JMHAMUYECKUN aucOajgaHc, U UX CHJIOBOE BO3JCHCTBHE HA PAJOM PACIOJIOKEHHBIE APYrHe Tela
(ucku, 3KpaHbl U T.I1.) — MacCOJMHAMUYECKOoe B3aumojeiicteue [1, 2]. Hanmnune nquHaMu4eckoro
nucOanaHca  Bpaluarolieecss Macchbl  (IEpEeMEHHbIM  KBaJpYyNOJIbHBIH ~ MOMEHT)  sIBJIsI€TCS
HEOOXOJMMBIM  yclioBHEeM. Takoe BpalleHHE NPHUBOAUT K BO3HUKHOBEHHUIO MPELECCHU
MEXaHUYECKHX CIIMHOB aTOMOB Marepuaia. [Ipemeccuss MexaHMUeCKUX CIUHOB aTOMOB MPUBOJIUT K
BO3HUKHOBEHHIO MAaCCOJIMHAMHYECKOTO TIIOJISI BPAIIAIOMIETOCS JMCKA, aHAJOTHYHO TOMY, Kak
MpeLeccHss MarHUTHBIX CIMHOB MPUBOJUT K BOSHUKHOBEHHIO MAarHUTHOTO TIOJS Y BPAIAIOMIETOCs
dbeppomarneruka (3 dext bapuerra [3]).

EnuHCTBO (M3MYECKHUX 3aKOHOB, ONPENEISIONIMX MPOIECC BPALICHUsI MacC HE3aBUCHMO OT
UX arperaTHoro COCTOSHHMS, JaeT OCHOBAHME MPEIoaraTh BOSHUKHOBEHHE MACCOIMHAMUYECKOTO
MIOJISl TAK)KE MPH BPAILICHUH KUIKUX U Ta30BBIX Macc. MaccoIuHaMHYecKOe T0JIe, HHIYIUPYEeMOe
IpU HECTAlMOHAPHOM, BUXPEBOM JIBWKCHHUU IKHJIKOCTEH M Ta30B OIpPENeNsIeT MEXaHU3M
BO30YKJICHHsI MalloMacIITaOHbIX BUXPEl (BOJHAsE BOPOHKA, TOPHAJIO U T.I1.) U TPOSIBIISIONINECS IPU
3TOM cuJIOBbIe 3 deKThI [4].

[IpencraBiaeHHble HIDKE SKCIEPUMEHTAIbHBIE HCCIENIOBaHMSA IOKa3ald, YTO BHUXPEBOE
BpalieHue rasza (Bo3qyxa) CIOCOOHO CO3/JaBaTh MAcCCOAWHAMUYECKOE TOJie, TMPHUBOIAIIEE K
BO3HUKHOBEHUIO BECbMa 3HAYUTENIbHBIX CHJIOBBIX A(P(PEKTOB MACOAMHAMUYECKOM MPUPO/IBI.

Hcnonws3oBaBiieecs: JKCIEpUMEHTaIbHOE OO0OpyJOBaHHE OBLIO BBHIMOJHEHO Ha 0Oasze
MOAU(DUIIMPOBAHHON MPOTUBOTOYHON BHUXPEBOW TPyOBI, OOIIMII BUJ W TMPUHIUIHUAIbHAS CXeMa
KOTOpOI1 npejicTaBiaeHa Ha puc. 1.
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a) 0)
Puc. 1. Buxpesoe ycTpoiicTBo: a) o0muii Bua, 6) NpUHIUNMAIBLHAS cXeMa.

Bxon BuxpeBoil TpyObl — ynaMTOYHBIM, ToimmmHa ynutku (1) — 2,5 mm. BHyrpennuit
JMaMeTp WIMHAPUIECKON KaMephl paciiupenus (2) BUXpeBoil TpyOs! paBeH 10 MM, AMHA KaMepbl
pacimipenuss — 76MM. BHyTpu kamepsl paciiupeHusi BUXpeBOM TpyObl ObLJI YCTaHOBJIEH OCEBOM
METAJUIMYEeCKU cepAedHUK (3), UMeromuil BO3MOXKHOCTh CBOOOJHOTO BpAIeHUsT Ha JIBYX
MOAIIUITHAKAX KadeHUs (4).

JlinHa KOHCOJIBHOM YacTH Cep/IeYHMKA BHYTPH BUXpeBOH TpyOsl — 87 mm. Uepes BTYIKy (5)
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CEPJICYHUK CBsI3aH C AUCKOM (6), BpaIaronIuMcsl Ha MAPUKOMOAIIUITHUKE B 00orMe (7), KoTopas
COEZIMHEHA PETyIUPOBOYHBIMU IIMIIBKAMU (§) ¢ KOPIIYCOM BUXPEBOM TPYOBI.

Ha BxomHOW mTyrep BUXpEBOW TpyOBl MOJABajoOCh JABJICHHE M3 CETH CXKATOTO BO3ayXa
(1...6 KFC/CMZ). N3mepenue temmepaTypbl BBIXOMSIIETO U3 BUXPEBOH TPYObl OXJIAXKICHHOTO H
HarpeToro BO3JyXa MPOM3BOIAWIOCH C HCIIOJIB30BAHHEM JBYX MYJIbTHMETpoB Mastech MY 64,
KOHIIBI IITaTHBIX TEPMOMNap KOTOPHIX yCTaHABIMBAINCH BHYTPU PE3MHOBBIX TPYOOK HAIETHIX Ha
HITYLEPHI XOJIOAHOTO U TOPSIUEro BBIXOSILEro BO3IyXa.

B skcnepumeHTax MCIONB30BAIUCH CTAIbHBIE OCEBBbIE cepiaeuHuku nuamerpom 4,0; 5,0 u
6,0 MM, WU3rOTOBJIEHHbIE U3 KaIUOPOBaHHBIX (C TJAAKOM TMOBEPXHOCTHIO) MPYTKOB
MaJoyriaepoaAucToil cranu. B aTom ciyyae BO3AYIIHBINA MOTOK (BUXPh) BpAIIAJICS B 3a30pE€ MEXKAY
CepACYHUKOM U BHYTPEHHEH MOBEPXHOCTHIO KOpITyca (KaMephl pacCIIUPEHUs1) BUXPEBOM TPYOHI.

IIpoBe/ICHHBIC OKCIICPHMEHThI II0Ka3ald, YTO NPH JABICHHH Bosayxa 1 kre/cm?,
M0JIaBa€MOT0 Ha BXOJ BUXPEBOW TpyObl, HAOMIONACTCA HEYCTOWYMBOE (PHIBKAMH) BBIHY)KICHHOE
BpallleHHe MEeTaNIMYecKol ocu JuaMeTpoM 6 MM B HamlpaBlI€HUU MPOTUBOMOJIOKHOM BpAILLICHUIO
BO3IyLIHOT'O BUXPS, 3a/1aBAEMOT'0 YJIUTOYHBIM BXOJIOM.

[Ipu yBenuyeHUM HaBJICHHSI BO3JyXa Ha BXOJE BHUXPEBOM TPYyObl CKOpPOCTH BpallleHUs
OCEBOI'0 CepJICYHMKA, B HAPaBJIE€HUHU MPOTHUBOIOJIO0KHOM BpAIIEHUIO ra30BOr0 BUXpsl, BO3pacTalia
no0  6000...9000 o6/mMuH. WM3MepeHHE CKOPOCTH BpAIICHHS METAIMYECKOTO CeplIeYHUKA
MIPOU3BOIMIOCH OCCKOHTAKTHBIM (J1azepHBIM) IH(poBEIM TaxomerpoM Mastech MS6208B. Jlyu
TaxoMeTpa HampaBIsUICs Ha JEeTKHi AucK (6) ¢ OTpaKarolleil MoI0COM, 3aKperIeHHbIH Ha KOHIIe
OCEBOI'0 CepJIeYHHKA BBIXOJALIETO U3 BUXPEBOM TpyOHI (puc. 1).

[Tpu ycTaHOBKe CEpACUHUKOB TUAMETPOM 5 MM U 4 MM 4YacTOTa BpalleHHUs ObUla HUKE —
MaKCHUMallbHasi CKOPOCTb BpAlICHUS JOCTHTalla, COOTBETCTBEHHO, 4 ® 3 ThIC. 00/MHH, a
HEYCTOIYMBOE BpallleHue HAYMHAIOCH TOJBKO MPH JaBleHuu Bo3ayxa 1,2...1,5 Kkre/em?.

Hcnonp30BaBlIasicss KOHCTPYKLHS BHUXPEBOM TpyObl C YIMTOYHBIM BXOAOM I103BOJIsUIA
3a/laBaTh KaK MPAaBOBUHTOBOE, TaK WM JICBOBUHTOBOE BpAallEHHE BUXPS (32 CUET MEepeBOpAYUBAHUS
WIM CMEHBbl «yauTKW»). I[lpoBeneHHblE SKCHEPUMEHTHl IOKa3aliM, 4YTO B 000UX Ciydasx
BBIHYXKJICHHOE BpAIllEHUE OCEBOr0 METAIMYECKOr0 CTEp)KHSA IPOUCXOIUT B HAMPABICHUU
IIPOTUBOIMOJIO0KHOM BPAILIEHUIO BO3AYIIHOIO BUXPS.

O¢ddexr BpameHHs MeTAIMYECKOW OCH, YCTAHOBJIEHHOM B BHUXpeBOH TpydOe, B
HaIpaBJIEHUU POTUBOINOJIOKHOM BpAIIEHUIO BO3AYIIHOIO BUXps BHEpBbIE onucaH B padote B.E.
®uHBKO [5], HO 0OBSICHEHHS 3TOMY SBJICHUIO JAaHO HE OBLIO.

B BhIIIe OnTMCaHHOM DKCIIEPUMEHTE, T/I€ BO3yX BpaliaeTcs B HeOoaboMm (2...3 MM) 3a30pe
MEXJy CEepJA€YHMKOM M CTEHKOM Kamepbl BUXPEBOW TpyObl, BpallleHHE BHUXpPs 3aaHO BXOJHOMN
YIUTKON, 1 OHO U3MEHUTHCS HE MOKET.

Pe3ynbrar 3KCIEPUMEHTOB CBUIETENBCTBYET O TOM, YTO BBIHYKJIEHHOE BpAIllEHUE OCEBOTO
cepJieuHHKa OOYCJIOBJIEHO HE MEXAaHMYECKHM (3a CuUeT TpPEHHUs) BO3JCHCTBHEM BpALIAIOIIETOCS
MOTOKa BO3/AyXa (BHXps) HAa OCh, a MMEET NPUHIMIHAIBHO APYIYIO (DU3MUYECKYI0 MPUPOAY —
NefcTBUE MaccoauHaMuyeckux cuin [1, 2].

[TpoBeneHHBIE SKCIEPUMEHTHI MOKA3alM TaKKe, YTO TIPH BBIHY)KICHHOM BpallleHUH
CepJICYHUKOB BO3HHMKAIM BECbMa OOJIBIIME CHUJIBI U MOMEHTHI, MPUBOASIINE K IMPEIECCUU OCH
CTEp)KHSI U CHJIBHOMY €ro M3ruly B Ipoliecce BpallleHUs. DTO BbI3bIBAJIO MEXAHUYECKUH KOHTAKT
KOHIIEBOI YacTH CepIeUHUKA C BHYTPEHHEW MOBEPXHOCTHIO KaMepbl pacCIIUPEHUs] BUXPEBOM TPYOBI.

B skcmepuMeHTax ¢ METaNIMYeCKUM CEpJIeYHHKOM auaMeTrpoM 4 MM, OOKOBOH 3a30p
MEXY CEpACYHUKOM M MOBEPXHOCTHIO KaMEphl pPACHIMPEHUs BUXPEBON TPYOBl COCTABISATI 3 MM,
YTO HUCKJIIOYAI0 MEXaHUYECKUH KOHTAKT CEpACUHHKA C MOBEPXHOCTHIO KaMEphbl paCUIMPEHUs NpU
ero ymnpyroM wusrube. OpaHako, Kak TMOKa3aldM »SKCIEPUMEHTHI, METaNIMYECKUN KOHCOJIBHO
3aKpeIUIEeHHBI Ha JBYX MIAPUKOMOIIMIHHUKAX CEpACUYHUK «3aTauyMBaeTcs» Ha KOHYC 3a CYUET
TPEHHs] O BHYTPEHHIOIO TIOBEPXHOCTh KaMepbl pAacIIUpEeHHUs BHUXpPEBOW TpyObl TMpU ero
BBIHY)KJICHHOM BpallleHUH B TE€YCHHWE HECKOJbKUX MUHYT. JlmuHa 0O0pa30BaHHOIO KOHUYECKOTO
Y4acTKa COCTABJISUIA OKOJO 15 MM, IIpU IiIMHE KOHCOJNIBHOW yacTu 87 MM. B pesynbrare, quamerp
cepicyHMKa Ha ero KoHIe ObLT paBeH 3,3 MM, Ipu UCXOHOM auametpe 4,0 Mm.

[Ipu »TOM caM CTepXkeHb IUIACTUYECKHM HE HCKPUBISJICS — €ro OCh IOCJE€ OCTaHOBKU
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BpAILICHUSI OCTAaBAJIACh NPSMOJUHENMHOM. ITO CBHJAETEIBCTBYET O TOM, YTO B IIpOIECCE
BBIHY)KJICHHOTO BpAIllCHUs] CEpACYHHK HMEJI MECTO JWHAMHYECKU Wu3ru0, HE CBSA3aHHBIA C
MJIACTUYECKOH nedopmarueit Mmareprana, 1 00yCIOBICHHBIM AEHCTBUEM MAacCOINMHAMUYECKUX CHIIL.
3adukcupoBaHHBIA XapaKTep H3HOCA KOHIIEBOW YaCTH OCEBOTO CEpJCYHUKA, JAeT OCHOBAHUE
MPENIONIOKUTh, YTO, B TMPOIECCe BBIHYKICHHOIO BpAIICHUS, METANTUMYECKUI CepAeUHUK
npuobperan S-o0pa3HbIi WM3rHO, BU3yalIbHO CXOXHH C M3THOOM «Xx000Ta» cMmepya, Tl TaKKe
NEHCTBYIOT OOJIBIINE MACCOIMHAMUYECKHIE CUJIBL.

Takol xapakTep U3HOCA CEpACYHNKA Ha KOHYC BO3MOXKCEH:

1) ecnu HampaBieHHE KOHHUYECKOro BpamleHusl (Ipeleccuu) OCH CepAeYHUKa
MIPOTUBOIMOJIOKHO HAIIPABJICHUIO €r0 OCHOBHOT'O BBIHYK/IEHHOT'O BPAIICHHs BOKPYT OCH;

2) ecnu HanpaBJICHUS BbIHYXJIEHHOIO BpalllEHUs CEpPICYHUKA U MIPELIECCUU OCU COBMAJAIOT,
HO HUX CKOPOCTH CHJIBHO OTJIMYAIOTCS (HalpHMep, YaCcTOTa KOHHMYECKOIo BpalleHHs (IIpereccuu)
OCH CTEPIKHS HU)KE YaCTOTHI €r0 BBIHY)KIEHHOT'O BPALICHHUS).

[Ipy uCHONB30BaHUU OCEBBIX CEPACYHUKOB JIUAMETpPOM 5 U 6 MM KacaHHe KOHIIOM
CepAICYHMKA TTOBEPXHOCTH KaMepbl PACIIMPEHUS MPUBOIWIO K 00pa30BaHUIO OJECTSIIErO MOosicKa
Ha ero KoHme mHOW 12...13 MM, 9TO TOXX€ BO3MOXXHO TOJBKO TpH S-00pa3HOM u3rHuoe
CEpJCYHUKOB, B IPOLIECCE BBIHYXJACHHOIO BpPALICHMs], U €ro KacaHWs CTEHOK kamepsbl. IIpu 3tom
0CTaTOYHOM NehopMalnu (MCKpUBIIEHUS) OCH CEpACUHUKA TaK)Ke HE HaOJII01aJ10Ch.

Bo3nukarone B mporecce BBIHYKIEHHOTO BpALICHUS U IPELIECCUU OCHU CEpACYHUKA
MacCOJMHAMUYECKHE CHJIBI M W3rM0aloIIie MOMEHTHl HEOJHOKPATHO MPHUBOIWIM K IOJIOMKE
CepACYHUKOB 0€3 MCKPUBJICHUS WX OCH. M3110M MpPOMCXOIMI B 30HE UX KOHCOJBHOTO KpEIUICHHS
CepJIeYHUKA — MO0 KOJIBIy MEPBOro MOAMUIHUKA. V3110M cepliedHrKa UMEeT BUJ XapaKTePHBIN IS
MAJIOIIMKIIOBOW YCTaJlOCTH TPH H3rHOe C KPYyYeHHEM — MHOTOYHCIICHHBIE OYard Ha4dalbHOTO
paspyuieHusl B TOHKOM IMOBEPXHOCTHOM CJIO€ M 30HA JI0JIOMa B IEHTPAIbHOM YacTH, C 36pPHUCTOU
MIOBEPXHOCTHIO. OJTO JOMOJHUTEIBHO MOJITBEPKIAET, YTO CEPACUHUK IPETEepHEeBal CUIIbHBIN
IUKINYECKUIT M3rud B Mpollecce BBIHYKISHHOTO BpallleHUs, MPH HANpPSKEHUSX B Marepualie
ONMU3KHX K Mpeeny TeKy4eCTH.

Bo BTOpo#i cepuM SKCIIEPUMEHTOB, IpPH I[0Jade BO3JyXa Ha BXOJ BHUXPEBOH TPYObI
METAJUIMYECKHI  CEepACYHHK OBbUI W3HAYAIBHO 3aTOpMOXKeH. M3mepsumch  TeMmepaTypsl
«XOJIOZTHOTO» U «TOPSAYET0» BBIXOAA B 3aTOPMOKEHHOM pPEXKUME. 3aTEM OCh pacTOPMakKMBaJlach U
U3MEpSUINCh HOBBIE 3HAUEHUS TEMIIEPaTypbl «XOJOJHOTO» U «TOPSYEro» BBIXOJA B CBOOOJHOM
pekume (BBIHY)KJICHHOE BpallleHHe.

VYcTaHOBIIEHO, YTO MEpPeXo] K BBIHY)KJIEHHOMY BpPAILEHUIO OCEBOIO CTEPXHS MPUBOAMUT K
CYLIECTBEHHOMY CHIKEHHUIO TEMIIEPATYPhl «XOJOIHOT0» BBIXOAA U, HE3HAUYUTEIILHOMY CHU)KEHHIO
TEMIIEpPATypbl «Topsiuero» BbIxoJa. CHM)KEHUE TEMIEepaTypbl BBIXOJSIIETO BO3yXa MOXET
CBUJCTEIBCTBOBaTH O TOM, YTO DHEPIUs BO3AYIIHOTO BHXPS pacXOAyeTcss Ha BpallleHUe
METAIINYECKOTO CTEPKHS.

ITpu BO30YXk/1€HUH BBIHY>KICHHOTO BPAIIEHUS CEpJCUHUKA BO3HUKAI HU3KOYACTOTHBIN T'yJl.
Hu3kouacTOTHBIM Tynl BO3HMKal M B Cily4yae MPUHYIUTEIBHOIO TOPMOMKEHUS BpallleHUs
cepIeYHMKa, OTHOBPEMEHHO € BO30Y)KJICHHEM CHIIbHOM BHOpaluu cepAeyHHKa, T.€. PELECCUH ero
OCH.

B ocHoBe rumoTte3sl 0 MexaHU3ME BO30YXKIEHHUS BpAIICHUS OCEBOrO CepACYHHKA B
BUXpEBOH TpyOe TOJIOKEeHA aHaiorus (U3MUecKUx Ioyie BO30YXKIaeMbIX MAarHUTHBIM U
MEXaHWUYECKUM CIIMHAMH aTOMOB IIpU BPAILLEHUU TeNa:

1) mnpu BpalleHUHM JUHAMUYECKH HEcOAJaHCMPOBAHHOTO TBEPAOro Tela WU
HECTAllMOHAPHOM BpAILEHWM Ta3a WIM JKUJIKOCTH BO3HHMKAeT MAacCOAMHAMHMYECKOE II0JIE,
AQHAJIOTUYHO BO3HUKHOBEHHMIO MAarHUTHOTO TIOJNS TpHU BpamieHuu ¢deppomarnetuka (dddexr
Bbapnerra [3]).

2) Ilpu nmomemnieHUU Tejaa B MEPEMEHHOE MACCOAMHAMHUYECKOE I0JI€ BO3HUKAET 3PQeKT
aHaJIOTHUHBIA > dexTy DiHmTeliHa — ae Xaasza [3] — MaccoauHaMHUYecKoe «HaMarHUYMBaHUE)
BBI3bIBAET BpAIlIEHUE BCETO Tea.

B BuxpeBoii TpyOe nMeeT MecTo CriupaIbHOE ABUKEHHE ra30BOT0 MOTOKA U BOZHUKHOBEHUE
TypOyJIE€HTHOCTH, YTO MPUBOJUT K MPELIECCUU BEKTOPOB MEXaHUYECKUX CITMHOB aTOMOB Ta3a.
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AHnann3 (U3MKM MPOLECCOB B BUXPEBOH TpyOe, ¢ y4ETOM SKCIIEPUMEHTOB C BpallleHUEM
TMHAMUYECKH HecOaJaHCHPOBAaHHBIX [HCKOB, Jae€T OCHOBaHME IOjlaraTh, YTO B OCHOBE
YCTAHOBJIEHHOT'O CHJIOBOTO 3(peKTa MacCOAMHAMUYECKOTO B3aUMOACHCTBUS JICXKUT BO30OYKICHHE
IIPELECCUM MEXaHUYECKUX CIIMHOB AaTOMOB Marepuala CepACYHMKAa OTHOCHUTEIBHO JIMHHUU
MHIYKIMY BHEIIHETO IIEPEMEHHOTO0 MAaCCOANHAMUYECKOTO TTOJIS.

MaccogunamMuyeckoe 110JIe BHUXpsA IPOHMKAeT B IIOBEPXHOCTHBIM CJIOW Marepuaia
METAJUINYECKOT0 CepJIeYHUKAa M BO30YKIAeT MPELECCUI0 MEXaHMYECKMX MOMEHTOB aTOMOB €ro
Marepuanga OTHOCUTENIBHO JIMHUM MHIYKUHMHM OTOro noss. HampasiieHue BeKkTOpa HWHIYKLIMH
MacCOJMHAMHUYECKOIO I0JIsI, BBI3BAHHOIO IIPELIECCUEN MEXAHUYECKUX CIIMHOB MaTepHaja OCEeBOIO

CCPACYHHKA, IIPOTUBOIIOJIOKHO BHEHIIHEMY MAaCCOAMHAMHUYECKOMY IIOJIO BO3AYHIHOI'O BUXPs (pI/IC
2).

«I'»

@ @ @ -0
|

Puc. 2. Cxema maccoamHamuyeckux noJieii Buxps « MAII(B)» u Bpamapuerocsi MeTajaiu4ecKoro
cepaednuka « MAII(C)».

M3meHenne MEXaHMYEeCKMX MOMEHTOB aTOMOB Marepuaia OCEBOT0 CEpACYHUKA IPUBOJIUT K
TOMY, KPHUCTAJJIMYECKasi pelieTKa MojyyaeT OOpaTHbIH MEXaHUYECKUIl MOMEHT, T.€. BO30YX1aeTcs
BpalICHUE CTEP>KHS B HAIIPABJICHUH IIPOTHUBOIIOIOKHOM HAIIPABJICHUIO MPELECCHOHHOIO BPAILLEHUS
MEXaHUYECKUX MOMEHTOB aToMoB. [I03TOMy cepAeuHHK MOIy4aeT MEXaHMYEeCKOE BpPALECHUE B
HaIpaBJICHUU MPOTUBOMOJIOKHOM BpALICHUIO BUXPS, YTO 3a(QUKCUPOBAHO B H3JI0)KEHHBIX BBIIIE
JKCIIEPUMEHTaX.

B3anmopneicTere MacCOOMHAMHAYECKOIO IIOJS BPAILAIOIIETOCS CEPAECYHHMKA C BHEUIHUM
MacCOJMHAMUYECKUM II0JIEM BUXPS M NPHUBOIUT K BO3HUKHOBEHHUIO BBIIICONMCAHHBIX CHIIOBBIX
3¢ (HeKTOB MacCOAMHAMHYECKOTI0 B3aMOJIEUCTBUS B BUXPEBOM TpyOe: BBIHYKJIEHHOMY Bpalll€HUIO
METAJUINYECKOTO CEepJIeYHHKA, €0 IIUKINYECKOMY M3rH0y B MpoLecce MPEeHeCCHOHHOTO JBU)KEHUS
€ro OocHu. OTOT MpPOLECC CHJIOBOTO MAacCCOJMHAMUYECKOIO B3aUMOJEHUCTBUS HMEET OOJbIIoe
CXOJCTBO C IMPOLIECCOM MAaCCOAMHAMHYECKOTO B3aUMOJACUCTBUSA B BaKyyMe IBYX JWHAMHUYECKU
HecOATaHCUPOBAaHHBIX  JMCKOB, BpAalIalOIIMXCS B  IMPOTHUBOIOJOXHOM  HAlpaBICHUH  —
BO3HHUKHOBEHHE U3rHOHOI BOJMHBI Ha Auckax [1, puc. 3].

W3noxeHHbIe BbIIIE PE3yIbTaThl SKCIIEPUMEHTOB C MOAU(PUIMPOBAHHON BUXPEBOW TPyOOi
— BO3HMKHOBEHHE OOJIBIIMX CHJI U MOMEHTOB IpPU BpallleHHMH OCEBOTO CEpJICYHMKA, MO3BOJISIOT
MIPEATION0XKUTh, YTO MAaCCOAMHAMHYECKOE B3aWMOJCHCTBHE JIEKUT B OCHOBE BO3HUKHOBEHHS
CHJIOBBIX 3()()EKTOB B BUXPE TOPHAJO.

MacconuHaMU4ecKue CHIIbl, MOMHMMO HENOCPEICTBEHHO BETPOBOIO HAIoOpa, SIBIISOTCS
OPUYMHON  OOJNBIIMX ~ MEXaHWYECKHX  pa3pylleHH#l,  KOTOpble  CO3Jal0T  TOPHAJO.
MaccoaguHaMiuueckuii KpyTSAIIMM MOMEHT, BO3HUKAIOIIMKA BHYTpPU X000Ta TOpPHANO, SBISETCS
MPUYMHON CHJIBHOTO 3aKpy4YMBaHUS U MEXAHWYECKOTO CKPYYMBAHHMSI OOBEKTOB B «X000TE»
TOPHAJI0, KOTOPOE€ HE MOXKET BO3HUKHYTH BCIEICTBHUE IIPOCTOrO BBICOKOCKOPOCTHOI'O HAropa
MOTOKA BO3/TyXa. DTO aHAJIOTMYHO TOMY, KaK B BUXPEBOM TpyOe 3aKpyUMBAETCSI OCEBOM CepAeUHUK

MaccogyHaMU4eCKUe CHIIBI, CO3JaBa€Mble MAaCCOAMHAMUYECKMM IIOJIEM TOPHAJO,
BBI3bIBAIOT TOIBEM TSKENIbIX 00BEKTOB, KOTOPHI HE MOXKET OBbITh BbI3BaH PA3HOCTHIO JAABJICHUMN
BO37yXa B X000T€ TOpHAZO W OKpyxkaromeid cpeae. OTo 3(h(deKT aHaJOTHYHO TOMY, Kak
MacCOJMHAMHUYECKOE T[OJie Bpalllalollerocs JAWUHAMUYECKH HecOaJlaHCHPOBAHHOTO  JIMCKa
OTTAJIKUBaET 3KpaH [1, 2].
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MASS-DYNAMIC INTERACTION OF VORTEX ROTATING
V.N. Samokhvalov
Samara National Research University

samohvalov_vn@mail.ru

The results of experiments with modified vortex tube. The mechanism of occurrence of the axial rotation of the core in
a vortex tube in the direction opposite to the rotation of the air. It is shown that the basis of power mass-dynamic
interaction is mechanical excitation of the precession of the spins of the atoms. It is expected that mass-dynamic
interaction gives rise to a tornado vortex and determine its mechanism of force action.
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BJIEKTPOMATHUTHBIN VIOT XXWJIMILIA U BUXPEBBIE I10J15 B HEM: BJIMSIHUE HA
31OPOBbLE

B.B. bpyHnos

persh@mbh.vstu.edu.ru

I/ICHOJ‘IL3y$[ 6I/IOJ'IOKaIlI/I}0, MaramuTomeTp, KoMmIiac, KapTOFpa(i)I/IpOBaHI/Ie, OBLIH 06CJ'IeL[OBaHI>I JKUJIbIC u
MPOU3BOACTBCHHBIC ITOMCIICHUA. BrisiBieHB aHOMAIMN (SJ'IeKTpOMaFHI/ITHLIX 1 BUXPEBBIX noneﬁ), JaHbl pEKOMCHAAIUN
O YCTPAaHCHUIO 3TUX aHoMaJui u HeﬁTpaJ'IPBaHHH HX BPCAHOT'O BJIIUAHUA HA 3JOPOBBE J'IIO):[eI‘/‘I.

Using biolocation, magnetometer compass, cartography, residential and industrial buildings were examined. Anomalies
(electromagnetic and vortex fields) were revealed. Recommendations to eliminate these anomalies and neutralize their
harmful impact on human health were done.

OOmen3BeCTHO, 4YTO COBPEMEHHOE JKWIWIIE HACHILEHO JJIEKTporpudopamMu U
37eKTpoMarHuTHRIMU TossiMu (DMI). Dnexkrponpubdopsl obecreunBaroT HaMm kKomMmdopT U yioT. Ho
M3BECTHO TaK)XKe U 00 OTpUIaTeNbHOM JeicTBUM M30bITOUHBIX DMII Ha 3m0poBbe Moael. Xody
MIPUBECTH MOA0OHBIE (PAaKThI, MAJIO OCBEIIEHHBIE B CIICIIUAIBHOMN JINTEPATYpE.

Metoabl uccjeI0BAHMA TAaKOBBL. 3aMepbl HHEPrOAKTHUBHOCTH SIBJISIOTCS METOJIOM,
oUIMaNbHO MPU3HAHHBIM M TPUMEHSEMBIM KaK B OTEYECTBEHHOW, TaK U B MEXIYyHApPOIHOM
npaktuke [1]. B wuccremoBaHHBIX KBapTHpax © oducaXx MPOBOIWIA OHOJIIOKAIMOHHYIO |
MarHUTOMETPUYECKYI0 ChEMKY, pa3METHB IMOMEIIEHUs Ha KBaApaThl ¢ maroM 1 M, 0003HAYuB
KOKIBIA THMKET HOMepoM. Ha mmkeTe aenmanw 3amep SHEPrOAKTUBHOCTH OHMOIOKAIMOHHBIMU
pamMKaMu. A TakXke C MOMOIIBI0 KOMIIAaca MEPHUIU OTKJIOHEHHS CTPENKH OT JMHHUU «CEBEP-IOT»,
ompeensisi BEJIMUYMHY aHOMAJbHOTO TEXHOTC€HHOTO CKJIOHEHUS B KOMHaTe. Pe3ynpTaThl HaHOCHIH
Ha CXEMY M MPOBOJWIM HM30JUHUHM aHOMANIHMHA. AHANIM3UPOBAIM U JaBaiu pexomenpanuu. OMII
M3MEPSUIA TAKKE C IIOMOIIBI0 MarHUTOMETPA.

PesyabraTrsl  uccienoBanus. Cmewnsl, apMUPOBAHHBIE CTANBHBIMH pEHIETKAMH, C
MPOBEACHHBIMH BHYTPH HUX MPOBOJAMH, TpyOamu, ¢ 6arapesMu OTOIJICHUS, OTIUTHIMUA U3 UyT'yHa
— BCE ATH METaJUTMYEeCKUe JeTalld 00pa3yloT BHYTPU KaMEHHOTO JOMa CIOXHYIO ceTky. OHa BO
BpeMs TpO3bl YCUIIMBAET AJICKTPHUUECKUE UMITYNIbCHI B AecsaTku pa3 (bpynos, 2006). Camu 6amapeu
M3MEHSIOT HOPMaJbHOE F'€OMarHUTHOE MoJie: Ha paccTossHUM 10 70 CM cTpelka KOMIlaca BO3JIE
Oatapeu otkionsieTcss Ha 35-45°. Kpome Toro, BIusAOT U 6Hewrnue IMII: Tak, UMIyabC OT
TOKOChEMHHKA TpoJuleiidyca, WAYIIEr0 MHMO JOMa, 3aperucTpUpOBaH MarHUTOMETPOM Ha
paccrosinuu a0 50-70 M, B koMHaTe 4-ro 3Taka. ITOT UMIYILC MO aMIUIUTY/Ie TpeBbIIaeT (GOH B
45-50 pa3 (bpynos, 2006). IIpubopbi, ycTaHOBIIEHHBIE 32 CTEHOM KBapTUPHI, Y cocedell (HapuMep,
TEJIeBU30p, MUKPOBOJIHOBKA, KOMIIBIOTEP), MOTYT JaBaTh IIMPOKOMOJOCHBIE M3IY4YE€HUS — OT
paauovactoT 10 uHPpa3Byka. [losicHio 3TO Ha MpuMepe 00ciieoBaHUs KBapTUpHI 10 yiI. YexoBa B
r. Bonorze.

B o0cnenoBanHO KBapTUpPE y CEBEpO-3araHON CTEHbI HAOMI0Iat0TCs (DOHOBBIC 3HAYCHUS
usznyuenuit (ot +1 go +4,5 egunwuir). OHAKO MO BCEH IOTO-BOCTOYHOM CTEHE 3HAUEHUS M3ITY4YSHUN
npeBpiiatoT GoH B 5-6 paz (mo +19 um -14 enunun). YenoBeueckuil OpraHusM CHocoOeH
BBIJIEP’KUBATh OJTHOKPATHBIE HArpy3KH, MpeBblatonie Hopmy B 9-10 pas. [Ipu noctossHHOM, WU
JUTUTEIIBHOM, WJIU TIPU MHOTOKPAaTHOM BO3JIC€MCTBHHM MATOTEHHBIMHU (BBI3BIBAIOIIMMH AUCKOMDOPT,
3aTeM HEeJOMOTaHue U OOJE3Hb) SBISIOTCS HArpy3ku 4-6-kpaTHble (UTO HaOMIOJAeTCsl B KOMHATe-
cnasibHe). VCTOUYHMK HIMPOKOMOJIOCHOT0, KOMIUIEKCHOIO W3Ty4deHHs (M B HMH(pPa3ByKOBOM, U B
paauovyacTOTHOM METPOBOM JMAla30HE) HAXOAUTCS 3a IOT0-BOCTOYHOM cTeHoil. M3ydenus
pacxodsTcs BeepoM OT OJHOro-AByX wu3nmyyarened. Kpome Toro, B ceBepO-BOCTOYHOM YTy
00pa3yroTcst BUXPEBBIE MO HA (POHE BHICOKOTPAAMEHTHOTO TOJIS, 9TO 0CO00 OMAaCHO IS 37I0POBBS
NP JJIATETLHOM MHOTOKPATHOM BO37eicTBUH (CM. puc. 1).
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o SHAUMCHHA DHCPTOARTHBHOCTH (3aMepnl B Oannax)

e~ TS — W30MHHHI PABHOIT DHEPFOARTHBHOCTH

—— = BCKTOPLI pacnpocipatcins NATOrCHHLIX BOJH OT HCTOUMHHKQ 34
CTCHOI COCCAHETT KBAPTHPBLI
Puc. 1. Cxema pe3y1bTaTOB 3aMepPOB JHEPrOAKTHBHOCTH OAHOI U3 KBapTUP
no yJua. Yexosa B r. BoJiorae ot 25.08.2014 ¢ 19.51 no 20.20.

s sxkpanupoBanus OMII u BuxpeBbIX Hojel 3akazuuile ObUIO MPEASIOKEHO NMPUMEHUTh
9KpaHbl U3 MOJUATUIICHA U (OJIIBTUPOBaHHON KpadToBOil Oymaru, a oT uH(ppa3Byka — KpoBaTh Ha
amoptu3zaropax [1].

Ilonbr (OHU SIBIAIOTCS MOTOJIKAMH JUIS TOJINONA WM HUKEPACIOJIOKEHHON KBapTUPHI)
TaKKe MOTyT HMCKakaThb IeOMarHuTHbI (oH. Peup uaér o monax, B KOTOPBIX €CThb TPyOKH
OTOIUIEHHUS C TEKYIIEH B HUX XKUAKOCThIO. 3amepbl DMII ObuiM BBIOIHEHBI C TOMOIIBI0 KOMIIaca
HaJ TAKUMH TEIUIBIMU» T0JJaMH B KOMHATe pa3mMepoM 4x5,2 M B iepeBsiHHOM JoMme. [1epBrlii uki
3aMepoB JielaJid Ha YPOBHE 1 M OT 1oJ1a, 1Mo peryisipHoi ceTke ¢ maroM 1 M. Bropoit nuki 3amepoB
— Ha TeX K€ TOUKaxX CETKH, HO Ha caMoM noay. IIpu onmyckanuu koMmaca ¢ BBICOTHI 1 M 710 1oJ1a ero
CTpeJKa Bpallaiach Ha OJIHUX TOYKaX BIPaBO, HA APYTUX — BIIeBO. Takoe e€ BpalleHHne MOKa3bIBaIo
HaJIMYMe B KOMHaTe BbICOKOrpagueHTHhIXx DMII. I'paaneHT Ha coceHUX TOYKax ObUI TaKOB: OT
+35° (mmoc — Bpamienune BrpaBo) g0 -307° (MuHYC 0003HAYaJl BpAIICHHE CTPEIKH BIEBO OT
Hopmaiu N — S), ot +11° o -308°, ot +15° o -320°. Takue BrICOKOTpaUeHTHBIC BUXpeBbie DMIT
MOTJIM 00pa30BaThCs HE TOJIBKO M3-32 BIMSHMUSA JBMO)KEHUS BOJBI 10 METANTHYECKUMHU TpyOKam
«TETIOro IMoJjia», HO W H3-3a TOro, 4YTO 3Ta KOMHATa Obljla pPacIoyioKeHa HaJl IOJ3EMHbBIM
BOJIOTOKOM, T.€. TI'€ONaTOreHHOW 30HOM. Jloau dYyBCTBOBaIM B OSTOH cHajbHE AUCKOMQOPT,
TOJIOBHYIO 00J1b, O€CITOKOKCTBO, OeccoHHMITY. [loce ynaneHus «TeribixX MoJIoB» U SKPAaHUPOBAHUS

I1oJjia (I)OHLFOﬁ MMOJIOKCHUC YITy4YIIHJIOCH, JIFOAU CHOBA CTaJIU CIIOKOMHO CIIaTh B 3TOIl KOMHATE (pI/IC
2-6).
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HUnmepvep u npubopei. Ciydaid, aHaJTOTUYHBIA TPEABIAYIIEMY, ObUT 3apeTHCTPUPOBAH B
apyroii kBapTupe. TeneBu3op 3aech ObUI yCTAHOBJIEH Ha TEOMAaTOreHHOM 30HE, KOTOpas
JeiicTBOBajla Kak BOJIHOBOA MW YycwiuTedb. [Ipu BKIIOYEHMM WM BBIKJIIOYEHHH TEJIEBH30pa
MarHuTOMeTp peructpupoBan Bemieck OMII, B 460 pa3 mnpesbrimarommii ¢gon. Ilencuonep,
oOuTaTeNlb JaHHOW KBApTUPBI, KU B YCIOBHSX IMOCTOSHHOM «MarHuTHOM Oypu». OH cruics u
yMEp OT UHCYJIbTA.

Uckaxxennss OMII nmarot Tarxke ceddpl, METAIIMYECKHE CTOJBI, CTYJbsi, KpPOBAaTH,
MHUKPOBOJIHOBBIE T€4H, KOMIMbIOTEephl. [lokazaHo, 4to sHeprouHpopmanuoHHoe noie IBM
CIIOCOOHO YrHETaTb POCT U CKOPOCTh KJIETOYHOIO JeNIeHUsT MPOPOCTKOB miIeHunsl [1], a,
CJIeI0BAaTEIbHO, AaHAJIOTMYHO BIIUATH U HA YEJIOBEKA.

Craruyeckoe 3JIEKTpUYECTBO (BO3HUKAIOLIEE OT TPEHUS CUHTETHMUYECKUX TKaHEW OIEK[bl,
OceIbsi, OOMBKM MeOeNn) BIUSCT Ha ACTEH, OONBHBIX, TOKUJIBIX JIFOJCH: UX COH OCCIIOKOCH, YTPOM
OHU YYBCTBYIOT yCTaJIOCTh, BAJIOCTb, HEIOMOTAHHE.

[Tpuxoaunoch yuacTBOBATh TaKkKe U B UCIIPABICHUH CUTYallUU C TATOTCHHBIMU MOJISIMU TIPU
IIPOEKTUPOBAHUH, CTPOUTENIBCTBE U OTIEIIKE aIMUHUCTPATUBHO-TIPOU3BOACTBEHHBIX 3/1aHUM.

Ha ctaguu npoexkTupoBaHus U BIOOpa MECTa O]l CTPOUTENBCTBO € MOMOIIBIO OMOIOKALIUN
s BBIOMpal BMECTE€ C HWH)XEHEpaMH, apXUTEKTOPaMHU W 3aKa3uMKOM HamOoJee ONTUMalIbHBIN
BapuaHT. BeiOupanu kak mo miaHam, cXeMaM M KOCMOCHMMKaM — 0e3 Bble3[la Ha MecTO OyayIiei
crpoiiku. Tak u ¢ BBIE37I0M M HATYPHBIM 00CJIEIOBaHNEM, C TIPUBS3KON K penbedy U MUKETaKEM.

Ha cragum cTpouTenbcTBa, OTAENKU, [u3aiiHa ObUIM TMPOBEACHBI OHOJOKAIIMOHHAS
ModTakHasi chbEMKa (3a 1-2 mHS, 9TOOBI OBLITM CPAaBHUMBI U JJOCTOBEPHBI PE3YJIBTATHI); BBISIBICHBI
HEJOCTaTKW, HENOUYEThI; MJaHbl PEKOMEHJAlMd IO BO3MOXKHBIM BapHaHTaM UCHpPaBICHUSI
HEJ0CTaTKOB (BIUIOTh JJO U3MEHEHMSI 3JIEKTPOIIPOBOJKHU, NIEPEBEIIMBAHUS Ha UHYIO BBICOTY JIaMII,
MeperyIaHUPOBKH KOMHAT, TMEPECTAaHOBKM MeOeNnu, IMOCTAHOBKH JKPaHOB M T.1.); HPOBEIEH
OMOJIOKAIIMOHHBIN KOHTPOJIb 32 Pe3yJIbTaTaMU BBIITOJHEHHOTO MCIIPABICHUS HEIOCTATKOB (pHC. 7-
9). OmbIT mokazan, 4Tto mogo0OHas «WH(OpPMAalMOHHAS 3alluTa» W KOHTPOIb 3(h(EKTHUBHBI U
MO3BOJISIIOT ¢ MEHBIIMMH 3aTpaTaMH MaTepHANIOB, CPEACTB, BPEMEHH TOOUTHCS KoMQopTa s
paboTaroIIMX.

3ammra ot DMII u BuxpeBbIX noJjei TakoBa. [lonbl M CTEHBI MOKHO 3KpaHUPOBATH
BOMJIOKOM, MOJUATUICHOBBIMU MOKPBITUAMHU, KpaQTOBOM Oymaroi ¢ HanbUIEHHEM alOMHUHHEBOMN
(oJIbru, HIYHIMTO-MarHe3uaJlbHBIMU cMecsIMU. MOXKeT MOMOYb CMEHA WM NepecTaHOBKa Mebenu,
OBM, npyrux npubopos [1].

BriBoasbl

B coBpeMeHHOM XHIHILE 3JIEKTPOMArHUTHBIE TOJSI MOTYT NpeBbIIaTh (HOH B AECCATKU U
COTHH KparT: 3apeructpupoBanHas BenuunHa 10 460 kpat. CtpemieHue Kk KoMpopTy U YIOTY MOXKET
co3maBarh cwibHenWmme OMII-aHomanuu, ¢ OTKIOHEHMEM CTPEIKM KOMIaca OT HalpaBICHUS
«ceBep-tor» oT 45° (y Oarapeit otorsieHuss moj okHamu) U A0 300° u OGonee (B KOMHATax C
«TEIUIBIMU TIOJIAMHU»). DTH aHOMAJIUU MOTYT OBITh C BUXPEBBIMU 3JEKTPOMArHUTHBIMHU MOJISIMH
(ecnmu codeTaroTCsl TEXHOTCHHBIE IOJISI U E€CTECTBEHHbBIE I'eONaTOreHHble 30HBI). B momoOHBIX
Cllyyasix MOTYT BO3HHKATh HE TOJBKO HEJOMOTaHHe U OOJe3HH, HO M JIeTalbHbIH ucxonx. OnHaKo
pa3paboTaHbl U METO/IbI 3AIUTHI.

Jlureparypa

bpynos B.B. BausiHue reo- u TeXHONATOT€HHBIX 30H Ha Pa3JInYHbIE aCHIEKTHI )KU3HEACATEIbHOCTH /
B.B. bpynos.- Mocksa: Amputa-Pycs, 2006.- 464 c.
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Puc. 2. Bnonorcaunom{aﬂ Cb€MKa HCIIAHCKUMHU PaMKaMi B CliaJIbHE
ot 06.03.2014 r. (18.10 mck).
+15 — | M30/IMHMM YPOBHEN 3HEProakTUBHOCTK (B Bannax)
——————————————— OCV reonaToreHHbIX 30H
_________________ KOHTYpPbl CNasbHbIX MeCT 1 WKadoB
p po3eTkn
B BbIK/JlOYaTENN
® NOCTPa U CBETUNbHUKK-6pa
+18. 3amepbl YPOBHA 3HEPrOaKTMBHOCTM Ha KOHKPETHbIX To4yKax (nuKeTax)
NPAMOYrO/NbHOM CETKM € warom 1 m
- NpaBo- 1 1eBO3aKPyUYeHHblE BUXPEBble NOTOKM
<«

HpI/IMeanI/IeI 3aMCpPbl DHCPIrOaKTUBHOCTH HAa CXEMC JAHBbI JIMIIb AJIA IMMHUKETOB, NPUXOAAIINXCS Ha
CIIAJIBHBIC MECTA; OCTAJIbHBIC HC YKAa3aHbI, YTOOBI «Pasrpy3uTb» CXeMy.
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Puc. 3. BuosokannoHHasi ChbeMKa HCIAHCKMMH PAMKaMHU B ciajibHe
ot 19.03.2014 r. (13.00 — 13.40 Mmck). O603HaUYeHHS T€ Ke, YTO U HA puc. 2.
I[IpuMeyaHue: cheMKa NMPOBeIeHA MOCJIe MOCTAHOBKH CeTYATOr0 IKpaHa (ceTKka-paduiia) moja mojioM KOMHATHI, B

moaBsaJjie.

.53
43 40 34 [ ] 3g

Puc. 4. Iloxasanus (B rpagycax) cTpeJIKH MATHUTHOI0 KOMIIaca NMPH 3amMepax
Ha BbIcoTe 1 M oT moJia, B cnajibHe o1 19.03.2014 r. (13.00 — 13.40 mcK).
O0o03Ha4eHns Te ke, YTO H HA pHC. 2.
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Puc. 5. Tlokazanust (B rpagycax) cTpeJIKH MATHUTHOTO KOMIIaca IPH 3amMepax
HA YPOBHe 0.3, B cniajbHe oT 19.03.2014 r. (13.00 — 13.40 mck).
O0o03Ha4eHns Te ke, YTO M HA puc. 2.
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Puc. 6. IloBopor (B rpagycax) CTpeJKH MATHUTHOT0 KOMIIACA NIPH ONYCKAHUH €ro
Ha MHUKeTe ¢ BLICOTHI 1 M /10 YPOBHS no.ja, B cnajabHe oT 19.03.2014 r. (13.00 — 13.40 mck).
O0o03Ha4eHns Te ke, YTO H HA pHC. 2.
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3.9. Otaea aorucros

56 m2

3.2. Kopuaop
15m2

s
15
& e T+
(15 3.|z,gguxw«h (2 ( 1
(ews) 9.2m2 oy :I
12 .

f4. Oaen sxom

3.14 Kectuuinas ™ 10375 Aectingion
/ xreTxa R KABIKO
16 2 [ 0 3 16
~{0
bd =t qF ] [ ]

x
<
o 1 2 3 4 5 6 7 -

Puc. 7. BuosiokanmoHHasi CheMKa HCIAHCKAMH PaMKaMH B aIMHHUCTPATHBHO -IPOU3BOICTBEHHOM 31aHnu (3-it
Taxk) or 28.01.2016 1. (9.40 — 13.46 MCK) Ha CTaNH OTIETKH, MOIKIIOYEHUS OCBEIIEHUS W YKJIAAKH MOJOBBIX
NOKPBITHH.
Pe3yabTaTsl 00padoTanbl B BUe H30JIUHUI
-+15 — 3Heprozamep (B 6a/U1aX) HA MHKeTe, IJIe PA3HULA MeXKIY TpeMsl — IATHIO 3aMepaMu MaJjia
o+15 — sHepro3amep (B 6a/u1ax) Ha MHUKeTe, I7le Pa3HUIIA MEKAY MOCJeA0BaTeIbHBIMH 3aMepaMu Bejuka (oT 20 10
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Puc. 8. UepHoBas, paGo4asi cxema pe3yJbTATOB 0HMOJIOKAIIMOHHOH ChbeMKH B a/IMHHHCTPATHBHO-
Npou3BoACTBeHHOM 31aHuu (3-i 3Tax) ot 28.01.2016 r. (9.40 — 13.46 mck) Ha ctaaguu otaeaxku. O003HaAYeHHUs Te
’Ke, UTO U Ha puc. 7.
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Puc. 9. YepHoBas, padouasi cxeMa pe3yJbTATOB OMOJOKANMOHHONH CheMKH B Q/IMUHUCTPATUBHO-
NPoU3BOACTBEeHHOM 31aHuu (3-i 3Tax) or 04.03.2016 r. nocJie CHIPaBIeHUS HEOCTATKOB, YKA3aHHBIX
onepaTopoM OHOJIOKAIMH U MO 3aBEePIICHHH OTHAeJIKH MOYTH MO BeeM dTaxkaM. O003HAUYeHHS Te Ke, YTO U HA
puc. 7, 32 HCK/II0YeHUeM IocjeJHero 0003Ha4YeHus noj puc. 7.

ELECTROMAGNETIC COMFORT IN THE HOUSE AND THE VORTEX FIELDS IN IT:
HEALTH IMPACT

V.V. Brunov
persh@mbh.vstu.edu.ru

Using biolocation, magnetometer compass, cartography, residential and industrial buildings were inspected. Anomalies
(electromagnetic and vortex fields) were revealed. Recommendations to eliminate these anomalies and neutralize their

harmful impact on human health were done.
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Ilamsamu opyea

MET'AJIMTBI 1 UX 3HAYEHUE B KVYJIbTYPE

B.B. bpynos, [O.IL KpaneHKo‘

persh@mbh.vstu.edu.ru

JlaH mepedeHb HM3BECTHBIX ceifuac TumoB MeranmutoB (22 tuma). [lepeuncnensl ux ¢yakumu (35). aH nepedeHb
n3BECTHBIX HbIHE (GyHKImH nmupamuy Craporo u Hosoro Csera (16). IlpuBenena kiaccudukaiys MEraluToB, MX
CBOHCTBa M OCOOCHHOCTH, BIHSIONIME HA JIOAEH. YKa3aHO BpeMsl CO3JaHUS HEKOTOPBIX METAJIWTOB, NMUPAMHI,
catwmm (mpuMmepHo 4-6 ThIC. JeT Haszax). JaH aHanmm3 reorpadMUecKOro pa3MEmIeHHs METaJHTOB: OHHU
BBICTPAMBAIOTC B «IYyTH» W TIpsIMbIe, OOpasylomue TI00aNbHYI0 «CeTKy». lIpuBeneHBI IpaBmia IOJIB30BAHUS
METIUTaMH U CBATHIIUIIAMH TIPEIKOB.

TpaaULIMOHHO CYHMTAETCS, YTO COOPY)KEHHUS M3 TPOMAIHBIX KaMHEH WM 00pabOTaHHBIX
KAMEHHBIX IUIMT, COCAMHEHHBIX 0€3 MPUMEHEHHUS CKPEIUISIOUIMX pPAacTBOPOB, BO3HHKIIME, Kak
MOJIATalOT, B ATIOXY HEOJHUTa (MPUMEPHO B 4-3-M THICSIUENETHH /10 Haleil 3pbl) — 3TO Mmeeanumbl. K
HUM OTHOCSITCSL:

1. Oonbmenvt — METATUTHYECKUE TIOCTPOMKH, CIIOKEHHBIE U3 00pa0OTaHHBIX KAMHEH, JTM00

BbI10JI0JICHHBIE B MOHOJIUTHBIX CKajax.
2. MeHeupvl — OMUHOKO PACIIOJIOKEHHBIE METATUTHI.

3. Kpomiexu — COOPYKEHUS U3 MHOXKECTBA PSIOM CTOSIIIUX MEHTUpoB. Kitaccuueckuit
npuMep KpomiiexoB - CTOyHXEHK (AHIIINSA).

3pI/IX (bOH HSHI/IKGH YKa3bIBaCT CIIC ABA THUIIA MCTAJIUTOB:
4. osnatnmenmol — KaMEHHBIE aAJJICH, IIPOTAHYBLINECA HA HECKOJIBKO KHJIOMETPOB.

5. KamemnHvle Kpyeu.

B.B. Tokaper [9] u A.M. IlonoB [7] ynmomMuHawT eme O TpPEX BUIAX €CTECTBEHHBIX
METaJIuTOB:

6. cetiobl (KapenbCKO-KONbCKUI aHAIOT JOJIbMEHOB).

7. ckanol.

8. copmuvie sepuiumbi.

B moHATHM caaMOB W KapelioB CEHABI SBISIOTCS CBSIICHHBIMH KAaMHSMH, TJI€ OOHTAIOT
MOTy4He JTyxHu OOroB.

Ceiipl MOTYT OBITH M IPUPOTHOTO TIPOUCXOXKICHHSI, HO YaIle PYKOTBOPHEIE.

N.®. HukutuHckuii [6] yka3biBaeT Takke, 4To Ha Pycckom CeBepe cakpajbHbIE METAIUTHI
MOTYT BCTpedarhes B Bune naum (9), eanynos (10).

Ha KaBkasckux, Ypanbckux, ANTaliCKUX BepIIMHAX U MepeBajiax BCTPEUAIOTCS MUPAMUIKU
W3 KaMHEW. DTO U OOBEKTHI MOKJIOHEHHUs, U yKa3aTelu Moporu. VX HasBanue — mypol, 060 (11) u
m.o.

K Meranutam MOXXHO OTHECTH TaKkKe «KameHHvie udonvly (12), KOTOPHIM MOKIOHSIIUCH
JpeBHUE JIIOJM, U KOTOPBIM NOKIOHAI0TCs ceifuac («Ctonde» nox KpacHosipckom, «Ctondb» Ha
mnato Mans-Ilynei-Heop Ha CeBepHoM Ypane u T.1.). A TakKe KameHHuX ucmykaros (13) (nmm
«KaMEHHBIX 0ab», Kak UX eIlé Ha3bIBAIOT) I0KHO-PYCCKUX M alTaiickux cremnei, ocrposa [lacxu u
Hentpansroit u FOxHOI AMepuku.

B ocHoBe woichopycckux xypeanos w kypeanos Kapkaza (14) Taxxke ekaT KaMEHHBIE
BbIKJIaaku. Hakoner, Tam e, Ha KaBkase, HaOmoal0TCsl KaMEHHbIE BBIKJIAJKU, MPEACTABISIONINE
coboit xpamvi-cesmunuwa (15) moa OTKPHITEIM HEOOM. MeHee U3BECTHBI «KamenHble 3epranay (16)
u «xamennvle mporuoly (17) KaBkaza. 'urantramu B 3TOM MuUpe, - Hapsly cO CKajlaMH U TOPHBIMU
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IJIaTO W BEPIIMHAMH, - SABIAIOTCS nupamuowvt Cmapoco (18) u Hosoco Ceema (19). Cronma xe
otHocsTcs U aabupunmat (20), cesmuruwa (21), 6awnu u cmenwt (22).

Takum 00pa3oM, MOXKHO HACUUTATh JBAAIATH U 00JIEe TUIIOB METATUTOB. BO3MOXKHO, B 3TOT
Ke psiJl CIeAYeT TOCTAaBUTh U newepst (23) ¢ HACTEHHBIMU U300paKCHHUSIME JIPCBHUX.

DYHKIIMHA MErajuToB
W3y4yuB nmuTeparypy MO MErajiuTaM M HMes CBOW IMOJEBOH OMBIT OOCICIOBAaHHS 3THX
00BEKTOB, YAaJOCh COCTaBUTh IEpPEUeHb, B KOTOPOM IIEPEUYUCIICHBI pa3inyHble (HYHKIIUU
METaJTUTOB:
1) ouwuienwue;

2) HUClENCHHE;
3) MOAroTOBKA K POXJICHUIO peOCHKA U €ro 3a4aTue;

4) wmHunManus (BO B3pOCIOE COCTOSHKE, B KOTOPTY JKPEIOB, BOWHOB, MOHAXOB-OTIICIbHUKOB U
T.IL.);

5) KaMJIaHHUEC U ITOATIOTOBKA K OXOTC,

6) or6op, MOAroTOBKA K OOyYEHHE KAJAPOB (PYIA03HATIIEB, PYAOKOIOB, TOPIIHUKOB,
METAJTyproB, IPOYHX PEMECICHHUKOB, BOMHOB, KPELIOB-BEyHOB-3HaxXapeH U T.11.);
MacTepcKue; 100bIua ChIphs;

7) BOpoxOa, raganue, npejackazanue Oymymiero (mupuu, OpaKkysbl, MaMaHbl U T.I1.);
8) mepexon B UCC (M3MEHEHHOE COCTOSIHHE CO3HAHUS);

9) Habop cuIbI,

10) rapMoHU3aIHs;

11) «<kaMeHHas! KHUTa», «yYHIHIIEe» U «OHOIHOTeKay (MIMKTOrPaMMBIL, PYHbI, PUCYHKH TEIIEpPbI
Kpo-ManboH u T1.11.);

12) c6op, nosyueHue, XpaHeHUE, Tiepeiada 3HaAHUH;

13) moumMka u nmpupy4eHHe )KUBOTHBIX, OKYJIbTYPUBAHHE PACTCHUIA;

14) GauHu CTOPOXKEBBIC;

15) 3amura 1 060poHa poja, MIeMEHH;

16) cknan (3amacel) IpOIOBOJILCTBHS Ha TOJIOJ, HA 3UMY, Ha BOWHY H T.II.
17) cknaj opyXusi ¥ AparoleHHOCTEH poja;

18) sxepTBEHHUKH, TPEOHII[A, CBATUIIUINA;

19) MOJIMTBEHHBIC MECTA;

20) KyIbT IPEAKOB M 3aXOPOHEHMUS,;

21) npuem u nepeaaya HHPOPMAIIMU U CBS3b (M3TydaTeIIH);
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22) Masiki, THOMOHBI, OPUCHTAIINSI U HABUTALIUS;

23) acTpOHOMUS,;

24) ckaja coBeTOB (Beye poja U INIEMCHH);

25) kaneHaphb;

26) «BBIYMCIUTEIBHBIN LIEHTPY;

27) «3aJIbl - TPEHAKEPBI» U «CIIOPTKOMILICKCHI;

28) 3aropoJKu IS CKOTa,

29) OyXThI IS CTOSSHKH CY/IOB;

30) OyXThI IUII MAPUKYIIBTYPHI;

31) cKaJTbl «COKOJIMHBICY H «OPIIMHBICY (THE3I0BbE JIOBUMX HJIM CBSIIICHHBIX TITHII);

32) ckaJibl ¢ ITHYBUMH Oa3zapamu;

33) «kaMeHHBIE 3a00pbD» U1 THE310Bbs rar (Mcmanas);

34) MecTa Ka3HH, HaKa3aHUH, TIOPbMBI;

35) MecTa yeqMHEHHSI U IIPOCBETICHUS (CTOJIIBI, OCTPOBA, MOHACTBIPH U T.I1.).

O4eHb KPATKO 0 NMpeIHA3HAYECHUHU U QYHKIUAX MUPAMU/L
Ha stot cuét cymecTByeT Heckosbko Bepcuil. [Tupamuabl — 310!

1.

© o No GO

11.

OHepreTn4ecKue yCTaHOBKH, IPEAHA3HAUYEHHBIE JUIs [TOJIYYE€HU TOA3EMHON YHEPTUH
(M3 nexaIux 1Mol HUMM pa3IOMOB) U pacipeieneH s e€ s HyK]] HaceJIeHusl.
Kommekcs! Ass MclieneHns: HacelIeHUs ¥ )KUBOTHBIX (ITATOJIOTUU HOBOPOXKAEHHBIX,
QJIKOT0JIN3M, HApKOMaHHs1, YCTOHYHUBOCTb K BO30YAUTENSIM OOJIe3HEH U T.1.).
VYcTpolicTBa, MO3BOJISIONINE MEHATh (PU3MUECKHE M XUMUYECKUE CBOWCTBA MHOTHX
BEIIECTB: MMOJIYIPOBOJAHUKOB, YTIEPOAHBIX MaTepuanoB u T.11. [lox Bo3aelicTBueM
NUPaMUJ IPOUCXOANUT CIOHTAHHAs 3apsKa KOH/IEHCATOPOB, MEHSETCS TeMIIepaTypHBbIN
MOPOT CBEPXITPOBOAMMOCTH, MacITald (pU3HMUECKOro BPEMEHH, BEC PU3NYECKUX Te,
CBOMCTBA BOJIEI.

VYceTpolicTBa 171 OBBILIEHHS BCX0KECTH CEMSIH CEIIbXO03KYIbTYP, YBEIUUEHHUS UX
YPOKallHOCTH U CHUXKEHHUS 3200J1€Ba€MOCTH.

VYcTaHOBKa 17151 COXpaHEHUs IPOAYKTOB.

Mecra a1 MFHULMAIMY )XPELOB U (PapaoHOB.

XpaMOBBIE KOMILIEKCHI.

[TocrameHTHI XpaMoB (XapakTepeH i nupamun LlenTpanbHOl AMEpHKH).
CoopyxeHus AJi1 CaMOBO3BEIIMYMBAHUS KaKOr0-1100 BIACTUTEIS.

. COOPY)KCHI/Ie JJIA CTSKaHHUA MUJIOCTH BBICIIECTO CYIIECTBA CTPOUTEIAMHU, CO3JaBaBIINMU

nUpaMUy.
CumBon ropsl — [IpomaTepu, cTost Ha KOTOPOi, OOTH CO3aBali MEPBYIO 3EMITIO.
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12. YcpimansHUIB! (OJHAKO T0KA3aHO, YTO OCTAHKH (JapaoHOB WM BOXKICH MOSBUIIHCH
JUIIb B HEMHOTUX U3 HUX, MPUIEM 3HAUYUTEIBHO, - MHOT/IA Ha THICSUYENETHS, - O3KE
BPEMCHH 3aBEPIICHUS CTPOUTEILCTBA ITUX MUPAMU).

13. PedppakropHbIe aHTEHHBI JaIbHEW KOCMUYECKOU CBs3M [1].

14. Kocmuyeckue yacel 3eMiu (MMpUBJIEKaroT Hale BHUMaHue K 10450 1. 10. H.3.).

15. O6cepBaropuu s ciexxenus 3a Connuem, JIyHoi, miianeraMu, HeOECHBIMU CBETUIIAMU
Y CO3BE3USMU U ISl BEIEHUSI TOUYHBIX KaJeHIapeu.

16. Tpuanga nupamua B ['n3e — 3T0 yCTpOHWCTBO IS

a) HOPMaJIM3allMK TMPOIIECCOB B OpraHU3ME YEJIOBEKA, CHATHS CTPECCOB (IMUpaMHIa
Xeorca);

0) CONEHCTBUS TIOCTEIIEHHOMY Pa3BUTHIO JItOJIeH 0€3 CKAaYKOB U PHIBKOB, YCHUJICHHS
YYBCTBUTEIHLHOCTU U SMOIIMOHATILHOCTH (Mupamuaa XedpeHa);

B) KOHTPOJISI ICHCTBUS Y€TIOBEKA PacCyIKOM, TAPMOHH3AINH BIIUSHUS MTOJICH TUPAMHU/T
Xeorca u Xedpena (mupamuga Mukepuna).

Kpome Toro, mnpuBoguM KiacCHpUKAIMIO MeraquToB (Tabn. 1), OTIMYHYIO OT
IIPE/UIOKEHHBIX paHee APYTUMH aBTOpaMu. B Hell cakpanbHble 0OBEKTHI JENATCS Ha IPUPOJIHBIE U
pykoTBOpHblE. I TeM, U APYyruM MOKJIOHSUIUCH U TOKJIOHSIIOTCS JIOoau. JleneHue Ha OJMHOYHBIE,
IPYIIOBBIE U KOMIUJIEKCHBIE JOCTaTOYHO YCIOBHO. V0O Takoll 0OBEKT, Kak CKaxeM, DIbOpyc,
HMMEET B CBOMX OKPECTHOCTSIX LIEJIbIM Psii OJMHOYHBIX M I'PYNIOBBIX OOBEKTOB (Typhl U3 KaMHS,
ceaTuiuina «'pudel», «KBagpar» u T.11.). OJHAKO 3TH 0OBEKTHI OTCTOSAT AOCTATOUYHO JAJIEKO APYT
OT JIpyra U BOCIPUHUMAIOTCSI KaK OT/EIbHbIE. XOTs, IO OOJIBIIOMY CUETY, pailoH ropbl DIb0pyc —
KOMILJIEKCHBIN OOBEKT.
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Taomuma 1

Kaaccudukanusi cakpajJbHbIX MerajuToB

MeranuTsl IIpuponansie PykotBOpHBIE
Bepmmns! (Dms0pyc, @ym3u, Besysui, 060 (Typsl), TUIATHI
Omummn, Apapar, FO-ropa B SIxyTum, Menrupst
Kaitnac nnu Kanau-ropa, AHHanypHa u Ckynbnrypsi-6a0s! (Kbi3ep) Ha Antae
Ip.) [TamsaTHUKH
0 IIpuponnsie ckansl (KyiiBo) Wnons1-danocst (XubuHsl, Bomnoronckas 00acTs,
é OOpBIBEI [pms6pyche)
° Yuienbs Ceiinbl
= ITemepst KamenHnsle 3epkana
© JloBymiku Kamennsie mapabost
AHoMmanuu Kamennblie TpoHbI
Banynsl ['poOHUIIBI U CKITEITBI
«KBanpar» (3mp0pyc)
Tapnuorckmii kameHb (Bomoroackas 061acTs)
«'pubs (IIpmaa0pyche) Hctykanst
[Nk Kaymrkoro u ero kanpzepa (TaM xe) W ot
T'eormudsr (XuOuHbI) JlabupuHTHI
Cetinp
JlomeMeHBI
% Kpomnexu
o Kypranst
E Xpambl 10T OTKPBITHIM HEOOM, CBATHIIHUIIA
a KameHHBIH 300mapK («yTKI», «IATYIIKE» 1 T.I1.)
Kamennslie crynenun Kapenuu u ATnanTuku
Kpo-ManboH (Ha KaMEHHBIX CTEHAX PUCYHKH)
[IaxTbl 1 TONBHA
«I'ae3no» (KaBkas)
JKeinkergan (Anrait)
Jonunsl CMEpTHU (TabyupoBaHHbIe | J[onbMEHBI
00BEKTHI) AJnen 1 101 MEHTUPOB
Masns-ITynsi-Heop (ru1ato) Kypranst
«Cronos» (KpacHospck) Xpamsl 10T OTKPHITHIM HEOOM
% IIyropana ITupamunst
2 Kanbonsr Konopano Briknaaku Hacka, 3ropat-Kynb
g JonuHsl reizepon Wpone! ITacxu
= benoxypuxa XpaMoBO3aIUTHEIE KOMITIEKCHI («2 Tay, KaBkas)
2 Apiax CroyHXeHIX
OnbxoH I'mactonbeppu
«JIleHckHe CTONOBDY Apkanm
Kapbepnt

CBoiicTBa 1 0COOEHHOCTH MErajuToB

O HuX cienyeT paccka3aTh Ha MPUMEpPE KaBKa3CKUX JOJIbMEHOB, KAK JIydllle U3YYEHHbIX W3
MHOTOUYHUCJICHHBIX TEPEUYHCIICHHBIX BBIIIE THUIIOB METAIMTOB (32 HCKIIOYEHHUEM, OBITh MOMXKET,
nupamun U Croyuxenmxa). [IpuBogum oOmmpHeie nutaThl U3 padbotel O. TatkoBa u O. Kpacynu
[8].

Cornacho [8], Oomnplmast 4acTh KaBKa3CKHX METaJIMTOB MOCTPOEHA U3 MECYaHHKA, KOTOPBIH
Oorat kBapieM. Ksapi oOnamaeT HWHTEpECHBIMH (U3UYSCKUMH CBOWCTBAMH, B YaCTHOCTH,
be309((HEeKTOM CIHOCOOHOCTHI0 TEHEPUPOBATH PA3HOCTH DIIEKTPUYECKHX IMOTCHIIMAJIOB TIPU
MexaHuueckoil nedopmanuu, M HaoOOpPOT (eciau Ha KpUCTAUIbl KBapla BO3/EHCTBOBATh
ANEKTPUYECKUM TOKOM, OHU HAYMHAIOT T€HEPHPOBATh YIBTPAa3BYK — OOpaTHBIA MHhe303(PQeKT).
KBapi cmocobeH moanepxuBaTh MOCTOSHCTBO KOJeOaHWM (CTaOWMIM3aIMs YacTOThI), HA YE€M H
OCHOBAHO €ro MPUMEHEHHE B PAIUOIIEKTPOHUKE.

JlocTaToOyHO YacTO BCTPEYAIOTCS COOOIIEHUS O CIIydasX MHOTOYHMCIICHHBIX «UyJICCHBIX)
UCIENCHUN KaK TI0CTIe HaXOXKISHHUS BO3JI€ UM BHYTPH JIOJIBMEHOB, TaK U MPU YIIOTPEOICHUH BOIBI,
B3STOM BO3JIE ATUX cOOpykeHui. CiieyeT OTMETUTD, YTO PAJIOM PACTIOI0KEHHBIE HCTOYHUKU BO/IBI
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— TIOYTH TIOCTOSHHBIM aTpuOyT ATUX CoOpykeHHi. B KkoHIle mpomuioro Beka Ha ManbTe ObLI
oOHapykeH KOMIUIeKC MHaliapa, mpeAcTaBlsomuUid coO0oi aHcaMOlnb W3 TPEX METAIUTOB.
CunTtaercs, 4To OH 00ya1aeT 0co00M «IHEPreTUKONW» U B HOYM MOJTHOJIYHHUS CIOJIa HaBEIIbIBAIOTCS
9KCTPACEHCHI ISl MOANUTKW». ApPXEO0JIOTH MPEANoiaramT, YTO UMEHHO 3/€Ch MPOUCXOAUIN B
JPEBHOCTH KAaKHE-TO 4YYJIECHbIE HCLEJIEHUS - Ha 3Ty MbICIb HATAJKUBAIOT MHOTOYHCIICHHBIE
HaXOJKH TEPPAaKOTOBBIX H300paK€HUI UYEJIOBEYECKUX OpraHoB CO ciexamMu Oonesneid. B
COBPEMEHHOM apXeoJoruu Mmoo0HbIe N300pakeHUs Ha3bIBAIOTCS BOTUBHBIMU, T.€. KEPTBEHHBIMHU
Japamu, IPUHOCUMBIMH B 3HAK OJIarOJapHOCTH 32 UCIIEJICHHE WM B 3HAK MPOCHOBI O MOMOMIH -
oObluaii, MHUPOKO PACIPOCTPAHEHHBIN U MO cel IeHb HAa XPUCTUAHCKOM BOCTOKe U B HEKOTOPBIX
€BPOIENCKUX CTPAHAX.

Bepcun o neueOHbBIX CBOMCTBAaX JOJIBMEHOB YPE3BBIUANHO IIMPOKO PACIPOCTPAHEHBI TAKXKe
U B KaBKa3ckux jereHaax. C BpaueOHOIl ke TOUKHU 3peHusi, 3TH ClIydyau UCLEICHUH B OOIBIINHCTBE
CBOEM CBOJWJINCH K CHATUIO OOJIEBBIX WJIM BOCHAIUTEIbHBIX CUHIPOMOB C MOCIEIYIOIIUM MOAbE-
MOM OOILIero TOHyca OpraHu3Ma BIUIOTH A0 3Wdopun. Heobxoammo cka3zaTh U O HE MEHbILIEM
KOJIMYECTBE CIIy4aeB YXYIIIECHUS CAMOYYBCTBUS BOJIM3H JJOJBbMEHOB, BBIPA)KABILETOCS B NOSIBICHUN
YyBCTBA HEMOTHMBHUPOBAHHOIO  CTpaxa WJIM  TPEBOTH, TOJOBHOM  OONM,  pa3iIHYHBIX
BEreTOCOCYAUCTBIX peakUusax (M3MEHEHHs 4YacTOThl IyJibca, I[B€TAa M BIAXHOCTU KOXKHBIX
1mokpoBoB). [TogoGHbIe siBIEHUS, HAOMIOAABIINECS B TOM YHCIIE U Y J€TeH, MO3BOJSIOT HECKOIBKO
CHHM3HUTH B JJaHHOM CJy4ae poJib (paKTopa «IIEPBHYHOU TCUXOJIOTMYECKOW YCTAaHOBKHY», XOTS €ro
3HaYE€HHUE HECOMHEHHO, OCOOCHHO Yy JIO/IeW C HEYpaBHOBEIICHHOH Mcuxukoil. TeM He MeHee
MECTHbBIE JKUTENIH, Y KOTOPBIX JOJIbMEH HAXOJIUTCS BO JIBOPE J0Ma, PACCKa3bIBAIOT, YTO JOMAIIHHUE
KUBOTHBIEC HUKOT/Ia HEe PUOIIIKAIOTCA K JOJIbMEHY Onnke 2-3 MEeTpOB.

B 1998 rony Obul IpOBENEH AKCIEPUMEHT Ha €IMHCTBEHHOM COXPAHUBIIEMCS J0JIbMEHE-
MoHOJuTe ropoaa Coyu. DTOT JOJIBMEH XOpOIIO M3BECTEH M MOAPOOHO OMHCaH B MOHOTrpaduu
B.1. Mapkosuna [5].

OH pacrnonokeH B MPEAropHOW YacTH Ha JieBoM Oepery peku [omiuk, psgom ¢
MUHEPAJIbHBIM CEPOBOJIOPOAHBIM HCTOUYHUKOM. B X0z€ 3kcneprMeHTa BHYTPb KaMepbl JOJbMEHa
3aKJIaJBIBAIUCh aMIyJbl C PacTBOPaMH, UMUTUPYIOIIMMHU >KUIKOCTH (IUCTUIUIMPOBAHHASI BOJA,
(U3NONOTHYECKUI PacTBOp, pacTBOp TIIIOKO3BI), KOTOpPHIE B TOM WJIA HWHOM KOJHWYECTBE
MPUCYTCTBYIOT B 4ejoBedeckoM opranusme. IIpm momomu mnpubopos «IIpornos» (Poccus) u
BIKOM (T'epmanust) ycTaHOBIIEHO, YTO B PE3YJIbTaTe CYTOYHON BHYTPHIOIBMEHHOH KCIIO3UIIUU
aMIlyJl B HHUX HPOUCXOAWIN W3MEHEHMs, NPHUIABABIIME HCCIEAYEMBIM pacTBOpaM CBOWCTBA,
KOTOpBIE ITPH U3BECTHON MEpE JAO0IMYCKa MOYKHO OBbLIIO ObI TPAKTOBATh KakK JIeYeOHBIE.

OnBITHI ¢ KCIIOHUPOBAHUEM YKa3aHHBIX KUAKOCTEN B JOJIbMEHE-MOHOJIUTE U B HEKOTOPBIX
JPYTUX A0JIbMEHaX ObLIM MOBTOPEHBI IBaX bl B TOM e o0beme. [lonmydueHHble 00pa3iibl H3ydaauch
CHEKTPAJBHBIMM  METOJAaMH, 3aKJIIOYAIONIMMKCS B BO3MYIIEHMHM DPAaBHOBECHBIX COCTOSHUMN
M3Y4aeMbIX Cpell MIMPOKOMOIOCHBIMH BO3AEMCTBUSMH PA3IMUYHBIX MOJEH M U3MEPEHHM OTKIMKOB
Ha 9TH BO3JeicTBUA. CHEKTPBI MOIJIOMEHUS UCCIIELyEMbIX KHIKOCTEN B ONTHYECKOM AMAMA30HE
(200£1000 M) (hopmupoBanCh ¢ TIoMOIIbI0 HH(ppakpacHOTO criekTpodoromerpa CC-2000M. B
OTBITHBIX 00pa3iax ObuIM OOHApYKEHbI OTIMYUS OT KOHTPOJIbHBIX B mpenenax oT 200 mo 250
HanometpoB (1 HM paBeH IO'QM), NpUYeM HTH HW3MEHEHUs He HaOMI0IaIuch B YaCTHUYHO
paspylIeHHbIX JoJbMeHax. M3 kinaccuueckoil OMOJIOrMM U3BECTHO, YTO 3TO (PU3UYECKUE XapaKTe-
PUCTHKH TaK Ha3bIBAEMBIX MHUTOT€HETHYECKHX Wiu jyded A.I'. 'ypBHUa — COBETCKOr0O Y4Y€HOTrO,
KoTopbli B 20-X rojax MNpONIUIOrO BeKa BIEpBble OOHAPYXWI U ONUCAl M3IIyuyeHHe
yIBTPAKOPOTKOTO JAMara3oHa, B MUJUIMApAbI pa3 ciadee JHEBHOIO CBETa, HE0OXOIUMOE, YTOOBI
KJIETKa Hayaja JIeJUThCS. ODHEPreTHUECKUM O0eCledeHneM MHTOT€HETHYECKOrO H3ITyd4eHUs
SIBJISIETCS KBaHT C JiIuHOW BOmHBI 190-250 HanomeTpoB. BwisicHeHO, 4TO ynabTpaduOIETOBOE
U3Iy4YeHHEe TKaHEeW M KJIETOK OpraHM3Ma 4eJoBeKa JeKUT B obmactu AnuH BoiH 190-340 M. Ero
cyOcTpaToMm ciykaT OeJIKH, TOJUIEeNTH IbI, YTIeBObl. OHO MOJHOCTHIO OTCYTCTBYET Yy JKHUPOB.

M3BecTHO, YTO B KayecTBE MEPBUYHOIO SIIENIOHA, ONPEIEIAIOUIET0 afanTaluio JIOO0BIX
KUBBIX OPraHU3MOB K IIOCTOSHHO MEHSIOIMMCS (akTopamM BHEIIHEH Cpeabl, BBICTYMAET
KOJINYECTBO B OPraHU3Me BOJIbI, a TAKXKe a0COIIOTHOE COJIEpKAHUE U COOTHOIIEHUE B HEH Makpo- U
MHUKPO3JIEMEHTOB, CaMO €€ COCTOSTHUE U CTPYKTYpA.
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@DakKT TOro, 4TO BOJA UMEET BHYTPEHHIOK CTPYKTYPY, B HACTOAILIee BpeMs OOIIEeNpHU3HaH,
HO Tiepesiaya CBOMCTBA MCXOAHOTO BEIIECTBA 3alIOMUHAIOIEMY BELIECTBY HE BCErJa MPOUCXOIUT
4yepe3 IPsIMOM KOHTAKT - UMEIOTCS COOOIIEeHUs O iedeOHbIX 3 deKTax, KOTOPhIE OCYIIECTBISUINCH U
0e3 HermocpeACTBEHHOI0 KOHTakTa OoibHOrO ¢ JekapcTBoM. B Hauane 80-X romoB cpaBHUBAIU
BIMSIHUE DA3JIMYHbIX BEIIECTB M HM3KOYACTOTHBIX MArHUTHBIX IOJIEH Ha J0OpOBOJBLAX C
MOMOIIIbI0 MEAMKAMEHTO3HOTO TeCTa 3JIEKTPOAKYNYHKTYphI Mo paspemieHHomy B Poccuu ¢ 1999
roga MeauuuHckoMmy merony P. @omns. DTo MeToA 31eKTpUYECKOro BO3JAEHCTBUSA Ha OMOJIOIH-
YeCKH aKTHBHBIE (aKYMyHKTYpHBIE) TOYKM OpraHu3Ma (KOTOPBIM B OTJIIMYHME OT JPYTHUX Y4acCTKOB
KOXKM HPUCYLI, NOMHUMO IIpOYero, mbe3ouiekrpuueckuit sggexr). Ilpu 3ToM okazanoce, 4ToO
UCCIIelyeMble BEIeCTBA MOYKHO 3aMEHUTh MarHUTHBIM IIOJIEM C YaCTOTOW MX sJ€pHO-CIIMHOBOTO
pe3oHaHca. V3BecTHO, 4TO B OCHOBE Jie4eOHOTrO 3(pPexTa aKymyHKTYPHI JSKUT U pedIeKTOpHOE
BO3/ICHCTBUE Ha MO3T, KOTOPBIA OCYIIECTBISET peryaupyroliee Bo3jeiicTBue Ha (GyHKLIUHU, B TOM
gucie W OombHOro opranu3Mma. lIpoTuBoOONEBON >(QeKT THUMHO3a XOpOIIO H3BECTCH.
[Ipe3037€eKTpUKaMu B OpraHU3Me 4YeJOBEKAa TaKXkKe SBISIOTCS XOJECTEPHH, MOYEBHMHA, JIAKTO3a,
HYKJICO-TIPOTEUIbI, KOCTH M CYXOXXWIHSA, TUCKH IONEPEYHOIMOJIOCATHIX MBIIICYHBIX BOJOKOH,
KOJIJIar€HOBbIE CTPYKTYphl. Tak, MMEIMHOBas MyJIbTMMEMOpaHa HEPBHBIX BOJOKOH HMEET
KHUJIKOKPHCTAITHYECKYIO CTPYKTYpY €O CBOWCTBOM  IbE30DJICKTPHUKA. Hanmnanem
[IbE303JIEKTPUUECKOr0 3PdeKxTa OOBSICHAIOT MPOLECCHl POCTa M 3PO3UM KOCTEH, MEeXaHU3MbI
aTepoCKiepo3a, TPAHCIOPTHBIE MPOIECCHl TEpPEHOCa MUTATEIBHBIX BEIIECTB W KHUCIOpOJA K
KJIETKaM.

OnpIT ¢ CYTOYHOH BHYTPHUIOJIBMEHHOW OSKCIO3UIMEH OBUI TMPOBEICH C KYJIbTypamH
MOJIOYHOKHCIIBIX OakTepuil, Apoxcoked M OakrepuanbHbIXx mpenaparoB «Komubakrepun» u
«buduaymbakTepun». BBISICHEHO, YTO CyTOYHAs SKCIO3UIMS APOXOKEH B HEMOBPEXKICHHOM
J0JIbMEHE-MOHOJIMTE BbI3bIBaa OTUETIUBbIE U3MEHEHUs UX (pepMEHTHOU (MajbTa3Has, 3uMa3Hasi)
aKTUBHOCTH, TIOJBEMHON CHJIE W AHTUOKCHJAHTHOH aKTHBHOCTH. ODKCIIO3UIUS B YaCTUYHO
MOBPEX/ICHHBIX JI0JIbMEHAX TaKUX M3MEHEHWH He BbI3bIBajia. B CBS3M ¢ 3TUM JalibHEHIINE OIBITHI
MPOBOJMIINCH HAa  HEMOBPEKICHHOM  JOJIbMEHE-MOHOJHTE. BBIACHWIOCh, HYTO CyTOYHas
BHYTPHUJIOJIbMEHHAsl AKCIO3ULUS TMPUBOJUT K CHIKEHMIO YCTOMYMBOCTM IITaMMOB K
HEOJIaronmpusATHBIM YCIOBHUAM KyJIbTHBHpOBaHUS (pasnuuHas konueHtpamus NaCl, paszmudansie
3HaueHuss pH muTaTenpHBIX Cpel), CHUKEHHIO OOIIe aKTUBHOCTH MOJIOUHOKHCIBIX OakTepui,
IIPUYEM YPOBEHb 3TOTO CHM)KEHUS ObUT M30MpaTesieH U 3aBUCeIT OT BUJa OaKTepUl.

O. TarkoB u O. Kpacyns [8] nonaranu, uto OGuonoruyeckue 3¢ ¢dexTsl, HalOIr0maeMble
BOJIN3M JTOJTIbMEHOB, MOYXHO THITOTETHYECKH OOBSICHHUTH CIEAYIOUMM oOpa3zoMm. DakT Hamu4aus
BOJIN3M TOJIbMEHOB UCTOYHHUKOB BOJIBI (B TOM YMCJIE€ U MUHEPAJIbHON) MOXKET CBUAETEIbCTBOBATH O
TOM, YTO OHHU (JIOJIbMEHBI) HaXOJATCS HAa MeCTaxX pPas3ioMoB 3eMHOM Kopbl. Ecim 3TO Tak, To,
yuuTbiBas (GOpMy JOJBMEHOB M MaTrepuan, M3 KOTOPOrO OHM COOpPYKEHBbl (M3BECTHAK C
COJIep’)KaHUEM  KBaplia, JeJarollMii BO3MOXKHBIM  IbE30UIEKTpUYECKUN 3(P(PEKT), MOKHO
NPENOI0KHUTh, YTO JOJIbMEHbI (OKYCHUPYIOT M YCHJIMBAIOT TOTOKHM SJIEKTPOMATrHUTHBIX BOJIH
pPa3NMYHBIX JJIMH M YacTOT, WAYIIUX M3 3€MHBIX IIyOuH. YernoBek, momamas B 3TH IOTOKH,
UCTIBITBIBAET MHOTOYPOBHEBOE Bo3AeHcTBHE. VM3MEHSIOTCS (puU3HuecKue XapaKTepPUCTUKU MEX- U
BHYTPHKJIETOYHBIX JKUIKOCTEH €ro OpraHu3Ma, 4TO MPHUBOANUT K U3MEHEHHIO WX OMOPE30HAHCHBIX
napameTpoB (3¢ppexkT romeonaTUYECKMX BEIIECTB) C AAJbHEUIINM M3MEHEHHEM XapaKTepPUCTHK Ha
BCEX YpPOBHSIX ()YHKIIMOHHPOBAHWS - OT MOJEKYJSIPHOTO 10 YPOBHsI OpraHm3ma B meinom. He
UCKJIIOYEHO M TpsIMOE JeWCTBHE MOIYJUPOBAHHBIX JOJIbMEHAMHU JJIEKTPOMArHUTHBIX BOJH Ha
TOJIOBHOW MO3T, TMOJA0OHOE AIIEKTPOCTHUMYIISIIUU MO3Ta, C YCHJICHHEM BBIIEICHUSI OMOIIOTHYECKU
aKTHUBHBIX BEIIECTB, OKA3bIBAIOIIMX MPOTUBOOOJIEBBIE U MCUXOCTUMYIUpYIomue 3¢ ¢dexTsl (3iido-
pHUU U ACTIPECCUN).

Heo06xoauMo OTMETUTH, YTO MOMHMO IOTOKOB 3JIEKTPOMAarHMUTHBIX BOJIH, MIYIIMX M3
riyOuH 3eMiTi, JOJTBMEHBI MOTYT T€HEPHpPOBATh 33 CUET MbE303JIEKTPUIECKOTO AP (deKTa MOTOKH
9JIGKTPOMArHUTHBIX BOJH, KOTOPbIE BO3HUKAIOT B pE3yNbTaTe BIMSHUA NPWIMBHBIX BOJIH.
CymecTByeT Tak Ha3bpIBaeMasl JIyHHAsl THIIOTE3a, 3aKJIIOYAIONIascs B TOM, YTO NpUTshKeHne JIyHBI
MPUBOANUT K BEPTHKAJIBGHBIM MEPEMELICHUSIM HE TOJBKO BOJABI B OKEaHaX, HO U CJIOEB 3€MHOM KOPBHI.
W3BectHo, uTO, KOorga JlyHa HaxoAWTCS B MEpHUree CBOEM OKOJIO3eMHOM OpOuTHI (OMKe BCEro K
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3emiie), ee npuiarBooOpasyromas cuia Ha 40% Oonbliie, yem B anoree. Mcxoas U3 3Toro HEKOTOpbIe
YUYEHBIE CUMTAIOT, YTO MMEHHO 3TH CHJIbl M BBI3bIBAIOT PACTSDKEHME 3€MHOM KOpBI, TO €CTh Jie-
(dopmanuio, KoTopasi, B CBOIO Ouyepe/b, NPUBOIUT K YIPYTUM HANpsDKEHUSIM B KaKOM-IMOO YacTH
wianeTsl. [lo nmpyroit rumotese, ABMKEHUS 3€MHOM KOpbl (B TOM 4YHCIE M €€ CEHCMUYHOCTD)
00YCIIOBIICHBI B3aMMOJICHICTBUEM AJIEKTPUYECKOro M MarHuTHoro mnonei 3emmu. [lo nanabM P.
@ypays, Ha mMpoTe MOCKBBI CYTOYHBIE BEPTHKAIbHBIC KOJIEOAHHs 3eMHOM KOPBI 32 CUET MPUIIMBHOTO
BO3/ICUCTBUS COCTABIIFOT 0KOJ10 30 cM. BricoTa mprimMBHOM BOJTHBI B 36MHOM KOpe (Kak M B OKeaHax)
IIOCTOSIHHO MEHSIETCS B 3aBUCUMOCTH OT B3aUMHOI0 pacnoioxenust JIynst u ConHua.

Ecnu x 1onbMeHy NpPUXOJIUT YENIOBEK B COCTOSHUU CTpecca, TO OH U 3a00JIeTh MOXET OT
npeObiBaHus TaM. Ecnu ’ke 4YeloBeK B COCTOSHUM aKTHUBAIMM - OH, CKOpee BCEro, HUYEero He
IIOYYBCTBYET. ECiin 7k€ COBCEM YIPOCTUTH BBILIECKA3aHHOE, TO MOXXHO IPEIIOIO0KUTh, YTO BO3JIE
JI0JIbMEHA CYLIECTBYET HEKas MAarHUTHAs aHOMAJIUS - MOCTOSIHHO JIEUCTBYIOIIAs M MEHSIOIIASCS
MOJIENIb XOPOILIO BCEM M3BECTHONW MAarHUTHOW OypH, BBIPQXKEHHOCThH JIEHCTBHUS KOTOPOH, TTOMHUMO
[IPOYEro, 3aBUCUT OT MPUIMBHON BOJHBL. A JIOJU, KaK HM3BECTHO, MO-PAa3HOMY pPEArupyroT Ha
MarHuTHbie Oypu [8, c. 62-69].

M.IO. JIumonan u A.U. llpiranos [4] nuuyr:

Anrnmiickue (U3MKN 3aHUMAIOTCS AKTUBHBIM HM3YYEHHUEM METAIMTHYECKUX COOPYKEHHM.
boun oOHapyKeHbl HCIyCKaHHE KaMHSIMH KPOMIJIEXOB YJIbTPa3BYKOBBIX KOJIEOaHHM, a TaKxke
KoJIeOaHUs YPOBHS PaJHOaKTUBHOCTH, KOTOpas Ju00 HIDKe, 00 Bhime ¢pona. KpaTkoBpeMeHHEbIE,
[0 HECKOJbKY MHHYT, '"BCIBIIIKU', KOrJa pPaJMOAaKTUBHOCTh IIOBBIINIAETCS B TpU pasa,
3aperUCTPUPOBAHBI Ha KpOMIIeXax, pacroiokeHHbix B Pomtpaiite (Oxcdopn) u Moen-Tu-Yxad B
VYansce.

[TpoBeneHbl M3MEpEeHUs: HANPSHKEHHOCTH MAarHUTHOroO mnosid. Okas3aloch, YTO KaMEHHBIN
Kpyr CIIOBHO DJKpaHUPYyeT MAarHUTHOE Iojie 3eMJHM: BHYTPH Kpyra OHO 3aMeTHO crabee.
OOnapyxeHa crnupajibHas MOJOCKa BHYTPU Kpyra, Ha KOTOPOH MAarHMTHOE TIOJI€ YCHJIECHO.
MaruutHas Jnopokka nenaer 7 oboporoB. Crnmpans u nudpa "7" — cuuTanuch CBSIICHHBIMH Y
MHOTHX HapOJI0B

[Tpu wuccrnenoBaHuU T€OOMOJIOTMYECKUX CETEH Ha OTKPBITHIX MPOCTPAHCTBAX C IOMOIIBIO
OnosoKanuy U reo(U3NUECKUX METOJIOM OOHAPYKHBAIOTCS 3HAYUTEIIHHBIC BAPHALIA T€OMETPUIECKON
ux (OpMBI U pa3sMepoB, B 3aBHCUMOCTH OT BPEMEHHM rojia U CYTOK, (a3 JIyHbI, OTO/ABI U JAPYTUX
¢usnuecknx sABIEHUH. MHOXECTBEHHOCTh BHJOB CTPYKTYPHBIX TI'€OOMOJIOTMYECKUX  CETEH,
Ha3bIBAEMbIX KaXKIbIH pa3 UMEHEM HX <«OTKpPbIBATENEi», MOMKET TOBOPUTh O TOM, YTO CETHU Kak
cTa0WIbHbIe, (PUKCHPOBAHHBIE SHEProoOpa3zoBaHUs BpsJ JH CyHIecTBYIOT. CKopee KalmuuIsipHO-
MOAyJIbHAsl CTPYKTypa (PU3MYECKOro Bakyyma, COCTOsIas W3 OECKOHEYHOTO MHOXKECTBA KaHAJIOB
MepeKayKy 3HEPrUH, MPOSBISETCS CTPYKTYPHO YIOPSAA0UYEHHO MPU MPOXOXKIECHUN Yepe3 HUX TeX WU
WHBIX CHUTHAQJIOB, TOYHBIE XapaKTEPUCTUKH KOTOPBIX 3aBUCAT OT MHCTOYHMKA M BHEUIHHMX
MOJYJIUPYIOIIMX BO3IECHCTBHM.

Cucrema »sHeprouHpopManlMOHHOrO oOMeHa 3eMiM MpejacTaeT Iepell HaMd B BHJIE
COCTAaBHOTO 3JIEMEHTa BCEOOBEMIIIOIIEH CTPYKTYpPBI, Y€pe3 KOTOPYI JKHBOM OpraHusM 3eMiu
«IBILIATY, Yepe3 KOTOPYIo 3eMils cBsizaHa co Beeil Beenennoii [4, ¢. 39-51).

Bo3pacT HeKOTOPBHIX MeraTUTHYECKUX COOPY KeHUH

CBeneHuil 0 BO3pacTe METAIUTOB, MUPaMUJL, CBATUJIMIL FOPa3 10 MEHbIIE, YEM U3bICKAaHUU U
runore3 o0 uX GYHKOUAX, CTPOCHMHU, MpeaHazHaueHHH. Kpome Toro, XpoHOJIOTHYECKHE
«TIPUBSA3KN» KpaliHe NMpoTHBOpeurBbl. HO BCE jk€ MHTEPECHO NMPEANPUHATH MOIBITKY COINOCTaBUTh
BO3PACTHbBIE XapaKTEPUCTUKHU METAIUTOB, MUPaMHUJI, CBATUIINIL (Ta0I. 2).

W3 tabmuisl 2 ciemyeT, 4To Hanbojee U3BECTHBIE U U3yYeHHBbIE 0OBEKThl MMEIOT BO3PACT B
4-6 Teicau net. [Ipuuém, oobexThl Pycckoro Cesepa, Kaskaza, Upnannuu, LlentpansHoit AMepuku
II0 IPEBHOCTU HE ycTynaroT nupamuaam Erunta. Bo3dmoxHo, gaxke npeBocxonar ux. He rosopur
T 3TO 00 €IMHOM, IN100aJIBHOM 3aMbICIIE CTPOUTENILCTBA METATTUTOB? !

I'eorpagus meranuros
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Beiie yxxe ObulM MpUBENEHBI UTAThl U3 PaObOT OTEUYECTBEHHBIX M 3apyO€kKHBIX aBTOPOB,
CBUJICTEIBCTBYIOUIUE O TPUYPOUCHHOCTH METAIUTOB K YHEPTrOAKTUBHBIM 30HaM (K T€0JIOTHYECKUM
pasiomam, HalpuMep).

XOTHUM MOAETHUTHCA U CBOUMHU COOOpaKeHUsIMHU 0 reorpaduu meranuToB. Ecian HaHecTH Ha
kapty EBpasum HanOosnee 3HauMMble OOBEKTHI, MMEIOLIUE MOIUPYHKIHOHAIbHOE 3HAUYECHUE, TO
BBICTPOUTCS PSI MHTEPECHBIX CyOMEpHIMOHAIBLHBIX M CYOIIUPOTHBIX «ocei». Hampumep, «ocwm»
«CeBep-IOr» monyuaroTcss #W3 Takux OO0BEKTOB: 0-B Baiirau — «Pycckuii CTOyHXEHK
(meranutnueckuil komiiekc Ha CpenHell Yce, BBe€HHBIM B nutepatypy B.A. UepHOOpOBBIM) —
miaro Mane-Ilynei-Heop Ha CeBepHom Ypane — Kynrypckas nemepa — Apkaum — baxapaen. U
BTOpasi Takas «ocb». Xubuubl — Kapenbckue celimpl — ConoBernkuii 1 b. u M. Ky3oBckue
apxurnenaru — «becoBbl cieaku» Ha ckanax OHexckoro ozepa — ceiasl Ha lllexcne u apyrue
MeranuThel Bonmoromunuel — «xameHHble 0a0b» U Kypranbl KOKHOPYCCKUX CTerneil — TOJIbMEHbI U
nHble MeranuTel KaBkasa n 3akaBkasbsl.

Wnoe, cyOmmpoTHoe mpocTtupaHue umeer «ocby»: Wpnanmus — bperans — IlanHonus —
Cpennnii [Jnectp — CeBepHoe [IpuaepHomopbe. Y cBoeoOpasHbie «Iyruy», OKalMIIsIoIme oepera u
octpoBa Cpenuzembs, tora Yepnoro mops, Kacnusg, yxons 'maaykymem u ['mmanasmu B UHauro,
Kuraii, Uunonesuto. [Jlpyras cucrema «ayr» — 3TO JAOMPUHTBl NPUMOPCKUX cTpaH banrtum,
CxanaunaBuu, benoro mops [3].

MosxeT OBbITb, U 3/1eCh IPOCMATPHUBACTCS €AWHBIN, TTIO0ANBHBIN 3ambicen? MeranuTuieckne
OOBEKTHI pa3HbIE, a 3aMBICETI-TO EIMH: I[EJIOCTHASI, SHEPro3alIUTHASL, YHEPrOMH(POPMAIIOHHAS CETh
3emin. B sTtom Hamm wmbicnu cxoxku ¢ wbicasima A H. Imutpuesa, A.B. Illutoma [2], D.
Mynpaamesa.
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Ta0mnuma 2
CpaBHUTEIbHAS XaPAKTEPUCTHKA HEKOTOPBIX MUPAMUJI, METAJINUTOB, CBATHJINI (OPHT.)

NeNe Ha3Banue 1 MecTOHaxX0XI€HHUE Bospacr OyHKIUH
n/n (B THIC.TIET)
1 Bemukas mnupamuga (Xeomca wumm | 4660 ner AHTCHHA KOCMHUYECKOW CBS3H, MECTO
Xyoby) (Eruner, Ceepras Adpuka) | (10500 r. 1o H.3.)" WHUIMAIIN  KperoB W  (apaoHOB,
pUTYaIbHBIN u SHEPreTU4ECKUil

KOMIUIEKC, 3HEPro3allliTa HAaCEICHUs U
IOMOIIb B  €r0  HBOJIOLUOHHO-
KYJIbTYPHOM Pa3BHTHH

2 [upamuna B r. Mexuko 5000 r. mo H.3. — 6500 | puTyaspHBIC 1 ACTPOHOMHYECKHE
(IlenTpanbHas AMepHka) I. 10 H.3.

3 Jonemennr KaBkaza 5500 — 3400 net KYJbTOBBIE W 3alIUTHBIE KOMIUIEKCHI,

MeCTa  3aXOPOHEHUH,  WHHUIMAINH,
HCIIeNICHMUS, ACTPOHOMHUYECKHUX
HaOJIIO e HU I

4 3emusiHas — «mupamupa»y Hayr  u | 6omee 5000 nmet norpe6anbHble KOMIUIEKCHI
«IIpaMuIan Herorpeitamx
(Upnangms, nonuua pexu bpy-Ha-

Botin)

5 ConoBenkne KaMEHHbIC ITaOMPHHTHI | 3-5 TBIC. JET | KYJIbTOBBIE COOPYXKCHHUS, CBSTHINILA,
U TUTQHTCKHUE 3EMIITHBIC COOPY)KEHHMSI | (BO3MOXKHO ApeBHee)* | morpeOeHus, mepeaada u KOJUPOBaHHE
(ConoBenkmit  apxumnenar, bemoe IUTaHeTapHOU HH()OPMAITIH, MHALTHAIIHS,
Mope) HCILIEICHHE

6 Byanxsamx (B 3 KM  OT | apeBHee CTOYHXCHIKA | PUTYaJlbHBIC U ACTPOHOMHYECKHE
CroyHxeHmxa) OBepTOH- XU,

catwmme (27 KM K ceBepy OT
Bynxenmxa) OiiBOepu (27 kM K
BOCTOKY 0T CTOYHXEH[)Ka)

7 IMupamunsr Teotuyakana (Mekcuka, | 1500 r. mo H.3. — 600 r. | puTyanbHbIE U ACTPOHOMHUYECKUE

LentpanpHast AMepuka) H.3. (mpumepHo 4000 r.
0 HI.)

8 Kommiekc Ha 1. BotroBaapa | Goxee 2000 ner KYJIbTOBBII KOMILIEKC
(3anagHo-Kapemnbckast
BO3BBIIICHHOCTb)

9 CroyHXeHIK (Concoepuiickas | 15 B. mo H.3. (2000 — | puTyaibHBIC H ACTPOHOMHUYECKHUE
paBHWHA B AHTIINN) 1800 r. 10 H.3.)*

10 Kypramer ckupor (KaBka3, for | OpOH30BEIHA U | TPOOHHUIIBI, CBATHIIHIIA
Boctounoit EBpornbl, Anrait) JKEJIE3HBIN BEK

IIpakTHka M0J1b30BaHUA JHEPrOAKTUBHBIMH 30HAMH, METAJIUTAMM, CBATHIMIAMHA

Psin ner paboras Ha meranutax u Apyrux cBatwimmax Cesepa u FOra, Mbpl HaOmr0ganu
Pa3NUYHBI MOJXOJ TMOCETUTeNeH, MPUXOAALIIMX HAa 3TH OOBEKThl, K HAa3BaHHBIM CBATHIHAM. OT
MOYTU NPA3JHOTO JIIOOOMBITCTBA, JIO CTPOrO HAYyYHOrO MOAXOAa, A0 (aHaTU3Ma U Jaxe 10
BaHAAJIM3Ma.

[ToaToMy BO3HHKIJIa MOTPEOHOCTh MOJEIUTHCA COOOpaXEHUSIMH C TEMH, KTO cobOpaics
MIOCETUTh CBATBIHU. DTO, CKOpEe BCEro, MOXKHO Ha3BaTh «PekoMeHmauusMu Ui HOCeTHTeNen
CBSILLICHHBIX MECT.

1. Onpenenu cBOIO LieNb — 3a4eM TeOe HaJI0 UATH Ha CBATUIIHILE, POJTHUK, 1OJbMEH U T.II.

2. Ecnu ompenenuics — WAW, NPUTOTOBHUBIIMCH (MOXKHO TIOYMTaTh, IMOTOJNOAATh WM
MOTIOCTUTHCS, TOMOJIUTHCS, UCKYNAThCs - KTO KaK YMEET, HO YTOObI Ha AyIie OblJIO CIOKOMHO: «S1
JIear0 TO, 4TO HyxHO Moeit [lymie!»), T.e. Hy)eH HAcTpO#, MOAOOHBIN MasoMHUKaM. Bo3pmu ¢
coboii ¢ Mopst min U3 peku 1, 3 i 7 6embIX KBapIeBbIX KaMYIIKOB M HEMHOT'O €/1bI.

3. Uns x oObekTam, BHUMall BCEMY, YTO OKpYyXKaeT TeOs: Jyecy, oOnakam, BOJE, TpaBe,
[[BETaM, NTHUIIaM, THIIHHE, 3MEsAM U SIIepHliaM, Jaxe cHery 3umoit! Bce 3To cymiecTByeT psaoMm,
HY>KHO JIpYT JIPYyTY U BCe 3TO — eAuHoe nemnoe, [Ipuponal

B CKOOKAax — MaKCHMajbHasi OIIEHKa BO3pacTa, JaHHas B aJbTEPHATHBHBIX HCTOYHHKAX
(MCTOYHMKH — CM. 110 TEKCTY KHUTH).
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4. O4uCTHCH, TIPEXKIC YEM MPHUACIIb K OOBEKTY: YMOMCS U3 pyubs (WM CHETOM), IOIEH U3
ponHuKa, moxoau OOCKIMH HOTAMHU IO TECKy, TpaBe, kamHsM. [locmorpu Ha ConHile, Ha obOaka,
YCIIBIIIb PafiocTh rojiocoB mrtuil. [lodyBCTBYM 3amaxul cero AHs, KOTJa Thl HACIIb K CBATHIHIM
[Tpuponsl. Eciiu HyxHa Oosee cepbe3Has OUMCTKA — chenail 3To 3apanee. Eciu psgom ¢ ToOoi
HACTaBHUK U TaKHUE K€, KaK Thl, TO €CTh C KEM IIOCOBETOBATHCS, CIIPOCHUTb.

5. Ilpuas, Oynb CIOKONHBIM, JaCKOBBIM, IIeApPBIM. [IoTOMy 4TO M OTBET Tebe OyIeT TaKum
xe: «Kak aykHercs, TaKk ¥ OTKIMKHETCS ! ».

6. HeroporumBo mojgoiam K CBATBIHE, MOAETUCH C MECTOM XjeOoM-coibio. M cka3zas:
«Bo3nyx u Boza, 3eMJIs U Jieca, MOoJi U JIyra, pblObl U JISTYIIKH, TaJbl U 3BEPIOLIKU, NITUIBI U JIIOIU
— B cornacuu Oynem! Cuisl mpuOyaer — B 6oapocTu OyneM, B pajocTu OyaemM — BMecTe Bce Jitoau!
Hamwm npenku, OyapTe ¢ HaMU, HAIIM MPEAKH, €IIBTe ¢ HAMH, HAIU TIPEJIKH, IelTe ¢ HaMu 3a Po,
3a Hapon, 3a Marymky-Pycs — BPATUHY nyctum no kpyry 3a Pyce», nanee B oOpsine Oparanus,
MyCKaIOT «OpaTHHY MO Kpyry» (OpaTuHy — coCyll C HaMOJIEHHOW BOJOW — IYCKAIOT IO YacOBOU
CTpEJKe U KaKIbI OTHUBAET IJI0TOK, TOBOPS CaMble 3aBETHHIE CIIOBA U MOXKETaHUs Ui ce0s U Jis
Bcex. bparnna 00X0auT XOPOBOI TPUXK/IbI). 3aTEM CIIPOCH Pa3pelIeHus y MPEIKOB, MOKHO JIn TeOe
ceifuac moceTuTh cBATOE MecTo. Eciin 0TBET OyJeT MOJI0KUTEIbHBIM — Thl YBUAMIID (YCIBIIIHIIb,
[IOYYBCTBYEIlb) 3HAK, YTO MOXHO — TOI'/1a Uu!

7. Ilonoxxu Ha CBATBIHIO CBOM CeMb (WJIM TPH, WU OJUH) OENBIX KBaplLEBHIX KaMmyIlKa -
KBapLl HAYHET 3apsiKaThbCs MaMATBHIO CBATOrO MecTa. Tak jke MOXKHO 3apsiIUTh U BOY.

8. OOparuch TOrjAa K MpeakKaM € TeM, YTO Ha Jylie y Te0s, ¢ 4eM Thl MpHILEN (mpuUIuia)
ctoga. Ciymail TUILIMHY - OHA OTBETUT, Thl TOMMELIb.

9. Ecnu Th1 mpuHEC (pUHECIa) CBEYX U 3a)ural (a) uX, TO yOepu BOCK, HaKalaBIIUi Ha KAMHH,
3eMJTI0, TIECOK. Besnie MOmKHO OBITh YMCTO, KaK M ObUIO /10 TeOs, KaK yXKe ecTh B TBOeH mymie. Ecin
MIPUILIOCH yOHpaTh 3a KEM-TO, TO Jeliail 3TO CIOKOiHO, 0e3 HepBOB, OpaHu, 0e3 ocyxaeHus. He
CTBIZIHO YOMPAaTh — CTBITHO KHUTh B ITPSI3U U JIepbMe (1aXKe €CIIM OHU BPOJIEC OBl «Uy>KHE», HO Ha CBATOM
MECTe UyXKOro He ObIBA€T — OHO OTKPBITO JUIS BCeX CBEMIbIX ayml!). IMEHHO YMCTOTY M CBATOCTD
TPAHCIMPYET CBITUIIMILE B MUP JIFOJCH. XpaHH ux!

10. Beerna nyuine, eciid psoM €CTh BEAAIOMINA 1 BEAYIINIl YETIOBEK — OH CIIEIUANbHO JaH
tebe, 6o OH 3HAET, nenaer Bc€ co 3HanueM u ¢ nymoid. OH - Xxpanurtenb. HayauT u Teos.

11. Ymeit oTnuyaTh HICTUHHOE OT JIOXKHOTO, OT UCKYIIIEHUW U COOJIa3HOB.

12. CobOpaB cBOM KaMyILKH, B3SB BOAY, YXOJU C 0JIar0JJapHOCTBIO U PaJ0CThIO B AYIIIE.
Xpanu 31y panocts B Jlyme! Trl cTan Goraue 6maroaaps [Ipupose, HacTaBHUKY, Ipy3bsiM. YMel U
MOJICJIUTHCS ¢ APYTUMHU cBoer pagocThio! HyxHO OyeT BCHOMHUTB CBSTOM HACTPOM AyIIN — BBIHB
KaMyIIKH U3 3aBETHOTO MEIIOYKa, oAepkH X Ha j1aaoHu, BcnoMHU PAJIOCTD u ourytu eé
cHoBa!

Bnepeau HoOBBIE 1OpOrH, BEpLIMHBI, TOPU30HTHI! MUp BeNUK, MpeKpaceH, BEIUKOJIEINEH!
[Tepenaii aTo 6orarcTBo Apyrum — oHo Ob1ee, BeecBetHoe, BeecBetnoe!
Jlopory ocwiiT uaymye u CioKOMHbIe, yMHbBIE, CEpJICUHbIE U LIe/phie!

BriBoasbl
1. JIroOble THUTIBI METATUTOB — ATO OECIIEHHOE COKPOBUIIIE MPEIKOB, KOTOPOE CIEAYET

obeperaTh, XpaHHUTb, U3y4aTh, OEPEKHO BBOJUTH B COBPEMEHHYIO KYJIbTYpY.

2. MeranuTsl — 3TO ApEBHEHINAs], TOCTPOSCHHAS B TCUSCHHUE THICSYCICTHH,
SHEProMH(pOpMaLMOHHAs MJIaHeTapHas cucreMa. E€ pyHKIIMM Mbl BO MHOTOM HE 3HaeM,
HO CTPEMMTEIBHO pa3pyliaeM (packolKamMH, BOEHHBIMU JEMCTBUSIMH, HAIUIBIBOM IIPOCTO
3€BaK — TYpPUCTOB U TYpUCTOB-BApBAPOB, KPAXEH U pa3pylIeHUEM TaMATHUKOB,
MPOKJIAIKOM Opor, ra30- U HeTENPOBOAOB U T.I1.).

3. HeoOXxomauMbl yCHITHS U YITOPCTBO, M CIIEIIHATIMCTOB, © MECTHOTO, U TIPUIIIIIOTO
HAaCEeJIEHUS JUIsl COXPAHEHM S, U3YYEHHUs, KyJIbTYPHOT0, OCO3HaHHOI'O, IUBUJIN30BaHHOTO
MIOJIB30BAaHUs CHCTEMON MEraJInToB. [Ipn4éM He TOIBKO B IJIaHE UCTOPUH, APXEOJIOTUH,
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Typu3Ma, HO U B IJIAHC MO3HAHUA BBICOKUX TGXHOHOFHﬁ, HUCICJIICHUA U ApYyroro, CH_Ié HC
IMMO3HAHHOI'O HacJICAus APCBHUX.
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MEGALITHS AND THEIR MEANING IN CULTURE

V.V. Brunov,

Yu.P. Kravchenko|

persh@mbh.vstu.edu.ru

Given a list of currently known types of megaliths (22 types). Listed their functions (35). Given a list of currently
known functions of the pyramids of the Old and New Worlds (16). The classification of the megaliths, their properties
and characteristics that affect on people are presented. There is specified creating dates of some megaliths, pyramids,
temples (about 4-6 thousand years ago). The analysis of the geographic distribution of megaliths is done. Megaliths are
line up in the "arc’ and straight, forming a global "net". The rules of use of the megaliths and ancestors sanctuaries are
given.

200



AHAJIN3 AHAJIOTUI B CTPOEHUHN 1 ®YHKIIUM METAJIUTOB U CBSATUJIALLL

B.B. bpyHos

persh@mbh.vstu.edu.ru

W3ydeHsl aHAIOTWH B CTPOCHWH W QyHKOMAX momsMeHoB KaBkaza m 3amanmnoii EBpormbl, cerimoB Kaskaza, Erpomsl,
Pycckoro Cesepa. Bce oHM ABISIIOTCA IIEIEBBIMH WM MOJOCTHBIMU PE30HATOPAMM, H3JIy4alOT BOJHBI ONpeAeaEHHOM
4acTOThI, BIUAIONINE U Ha OKPYKAaIOIYIO cpefy, U Ha mofei. Co3gaTenu ceiiioB U JOJIbMEHOB UCIIOIB30BANIN UX AJIS
LEJTUTENBCTBA JIIOJIEH, B YaCTHOCTH. MeETanuThl ¢ «JamKkaMu» (BBIOUTHIMHM B HUX YIJIyOJICHUSIMM) XapakTE€PHBI U JIs
3anmanHoit EBponsl, u st Pycckoro Ceepa, JleHunrpanckoi obnacty, nenrpa Pycckoil paBHuHbl, KaBkaza. OHu
HCIIONIB30BANINCH ISl OOPSIIOB M LIGJIUTENbCTBA. YacTh MErajuTOB HCIOJIb30BAIM KaK KaJleHIaph U aCTPOHOMHYECKHUE
oOcepBaropun. Kypranel-keHOTabl CTpOMIN KaK M3TydaTelId AU Ielel 3aIlUThl OT HEOIarompusITHBIX NPHPOAHBIX
¢akropos (KaBkas, Anraif # T.1.), IUI TApMOHH3AINN YeJI0BeKa U MpHpoIsl. [loka3aHo, 9TO MeraruTHIecKas KyJIbTypa
CMBIKAeTCsl C ACHAPOKYIbTYPOH, NeHapouuBmian3anueid. IlokazaHo, 9To SHepronH(GOpManNOHHbBIE CBS3M MOKPBIBAIOT
MHOTHE MaTEPUKH, U UX LEHTp - Pycckast PaBauna u KaBkas.

B nanHOM wnccieoBaHUM i HaMEpeHHO He Oyqy KacaTbCs aHAJIOTUN WM TOMOJIOTMH B
crpoennu mupamug Craporo u Hooro CBera — 00 3TOM yKe MHOTO M JOCTaTOYHO IOAPOOHO
HaIMCaHo.

S 3aTpony Apyrue, MeHee U3yYeHHbIE acleKThl IpobsieMbl. HauHy ¢ celi10B U 10JIbMEHOB.

WX cXx0IaCTBO, BO-NIEPBBIX, B TOM, YTO U T€, U APYTUe SBJSIIOTCS pe3oHaTopamu. JloabMeHbI
KaBkaza — mosiocTHbIE pEe30HATOPHI, @ HEKOTOpble I0JbMeHbl Mpnanauu v AHIIMM U ceiabl
Kapenuu, Bonoroackoii o6nactu, Kosibckoro mosyoctpoBa — pe3oHaropsl Iuenesbie. llleneBbie
pe3onaTopsl ectb M Ha KaBkaze — B paiioHe KucnoBoactka u B HammonansHOM mnapke
«ITIpuanb0Opycwe» (cBarunnma «Ctpux» u «Ckana CoBETOBY).

Bo-BTOpBIX, CXOJICTBO B TOM, YTO M «aJITapHbIE» KaMHU Ha cBATMINILIE «CTpIK», U IIUTa-
ceiin Ha cBaTwmmme «Ckanra CoBeToB» BO3AEHCTBYIOT Ha JIIOAEH OIMHAKOBO, BIMAA Ha
MOYETIOIOBYIO cepy. CXOACTBO M KOHCTPYKLUH (IJTMTA HA TPEX KaMHAX-TIOACTABKAaX), U (DYHKIIUU
Pa3nUTENbHO U OYEBUIHO.

B Tperpux, npuBiekaeT BHUMAaHUE BHEIIHEE CXOJCTBO JIBYX JIOJIBMEHOB, IIOXOKHX JPYT Ha
Jpyra Kak JBe Kariid BoJbl: 0uH U3 HUX — B Mpnanauu (cM. ¢oro [3]), a npyroii — B Kapenuu (cm.
¢doto B [5]).

B 4erBEpTHIX, METAIUT, HOCAIIMN Ha3BaHUE «UepKeCCKU KaMEHb)», TOXO0KUM Ha JBOMHOMU
TPOH M pacnojiokeHHbld B CouM, HalOMMHAET KOHCTPYKLHIO «KaMeHb-TpoH» B Ky3oBckoM
apxurnenare benoro mops.

Emé 06 ogHOM cXOJCTBE CTOMT CKazaTh 0co00. B HanmonanbHoM napke «lIpuansOpycbe»
€CThb A JOJIbMEHOB, CIOKEHHBIX HE M3 IUIMT, a U3 OJIOKOB M3BECTHSIKA, HAIIOMUHAIOIUX OpYyC,
WCIIONB3YEMBIM TIPH CTPOUTENHCTBE JEPEBSHHBIX TOMOB y Hac Ha Pycckom Cesepe. Kamennsie
«Opychs», BEHEI| 3a BEHIIOM CIIOKEHHBIE JPYr Ha JApyra, CKpemjeHbl MeX co00i KaMEeHHBIMU
LAJIMHIPAMY, BCTABJIICHHBIMU B Ma3bl BEPXHETO0 M HMKHETO BEHUOB. M Tak Ha KaxJa0M BeHIe. YeM
HE «KOKCBI» M3 JiepeBa JJIsl CKpeIUIeHus Opyca B JepeBIHHOM cpyOe y miuotHukoB Cesepa?! U
TEXHOJIOTUSl CKpeIUieHUs] OJIOKOB IO yIjlaM JOJbMEHOB B JIaHHOM Cllyyae Takas Ke, KaK Yy
IUTOTHUKOB Bosorounnel: Bpyoka «B snamy»!

N emé€ nBa 3amedaHuss MO IMOBOAY JAHHOTO JIOJIBMEHA: HMCCIEIOBAaB €ro € IMOMOIIBIO
OMOJOKallMM M COCTAaBHUB CXEMy IOJeH, s Ha3Bal JOJbMEH «3aBUTOK»: JHEProroyie, KOTOpoe
o0pa3yeT NaHHbBIM TOJbMEH, JAEHCTBUTEIHHO HAIIOMHMHAET JIBa 3aBUTKA CO CTPENKOM MeX HUMHU.
Otakuil 3HaK «OBHa», KOTOPBIM NPHUHAT B aCTPOJIOTUN U aCTPOHOMHUH. M TyT Ke, Ha TMIEBON TOCKE
3TOr0 JOJbMEHAa — TO € H300paxeHHe cuMmBoia «OBHa», KOTOpOE IOJIYYHJIOCh Ha CXEMe
SHEPromnoJisl. 3HAYNT, JPEBHUE 3HAIM, YTO JAENIadd, W YTO Mojydaercs B pesynbrare! B rpymme
JOJIbMEHOB, TA€ PACIOJIOKEH «3aBUTOK», €CThb JOJIbMEH, PAJOM C KOTOPBIM JIEKUT KOHHYECKAs
«rpoOKa» JUIsl 3aKpbITHUS OTBEPCTUS JOJbMEHA, KOTJa OH IOJIHOCTBIO «B cOope». A BHYTpPH
«3aBUTKa» BUJHA KaMepa, BpbITas B IOJI JIOJIbMEHA U BBIJIOKEHHAas TOHKUMM H3BECTHSIKOBBIMHU
muTamu. E€ pasMepsl MeHbIE, 4eM MOTHJIA B3pOCIIOrO YEJIOBEKa IMPUMEPHO BIOJOBUHY. [la u
CTeHKH €€ BOTHYTHI. Kak y JBOSIKOBOIHYTOM JIMH3bI. JTO yOeXJIaeT HaC B TOM, YTO JIOJbMEH ObLI
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W3HAYaJIBHO CIPOEKTUPOBAH M M3TOTOBJIEH BOBCE HE KaK MOTMJIBHUK, a KaK M3iydarens. [Ipunuém
U3JIydyeHue UIET KaK 4Yepe3 <«JIMIEBOE» OTBEPCTHE (KOTOPOE OYEHb Maylo JUIs ja3a), T.€. BIEpEN,
Hapy»XXy U3 JI0JIbBMEHA, TaK U BBEPX, HO HE y3KHM JIy4OM, a TOKE Y3KUM KOHHYECKUM BUXpeM. Uem
HE TOPCUOHHBIE M3JIy4aTenu ApeBHUX?! TOPCHOHHBIE T€HEPATOPbl — 3TO KOHMYECKHE «IIPOOKN»
JOJIbMEHA M KaMepa B €ro IOoJIy, HallOMHUHAKOIAs IBOSKOBOTHYTYIO JHMH3Y. 3aME4aHHE BTOpOE:
JOJIbMEH «3aBUTOK» aKTUBHUPYET MOYEIOJIOBYI0 cepy mocerutens. MMeHHO B 3TOH YacTu
OMOMOJIsI MOCETUTENST JAHHOTO TOJbMEHA IMPOUCXOAUT TapMOHHU3ALMS U YCHIIEHHE HOJIs YelloBeKa.
Kcrartu, u anrtapb-ceiin cstuiumia «Ctpuwx», u mauTa-ced «Ckansl COBETOB» OKa3blBalOT
aHAJIOTMYHOE JieiicTBUe. BpIBO/ O1HO3HAUEH: BCE TPU CPAaBHUBAEMBIX 00BEKTA IPEIHA3HAYECHBI IS
aKTUBALU{, HOPMaJIU3alUU A€TOPOJHON (PYHKIUY JIFOJEH, MPUILIEIINX K HUM.

WHTEepecHo, YTO Ha LEIUTENHCTBO C IMOMOUIBIO JOJIbMEHA MMEHHO AECTOPOTHON (YHKIUHU
HaM yKaszaja ofHa W3 neaurenbHul Kucinosoncka. M Tyt ke, Ha OZHOM M3 OJBMEHOB IIOKa3aia,
Kak 370 Aenaercs. OHa W paHee YCIEHIHO MPOBOJMJIA TOAOOHBIE CEaHChl HA IOKAa3aHHOM HaM
noibMeHe. Peub 1uta 0 KOppeKUUHM IETOPOAHOM (DyHKIMM y JeTed, pOXKAEHHBIX C MOMOILBIO
KecapeBa CEUCHHUs.

AcconaTtuBHO BO3HHMKaET M emé oaHa aHaimorus. A.M. Ilonos (2008) onuceiBaeT 0auH U3
CENI0B, KOTOPBIM M30AET MenoanuHbIi 3ByK. Kpomiiexu Posutpalita — TOKe 3ByKOBBIE PE30HATOPBI
(cM. Bblme, cratbto bpyHoBa, KpaBueHko). 3ByKOBOH pE30HAHC C LETUTENbHBIM 3(hHEeKTOM
BO3HUKAET TaKXe B IELIepax, YIIEIbsIX W KaHbOHAX, JIOJIMHAX PEK, B LIEPKBSX, KaTOJUYECKUX U
CUHTOUCTCKHX Xpamax IIPH KOJOKOJBHOM 3BOHE, a TAKXKE IPU BO3JEHCTBUH HA YEJIOBEKA «IIOIOIINUX
yaimr Bocroka» (uHayusm, iamausm). Kpome Toro, «marHuTHble NOpOKKW» Posuipaiita BecbMa
CXOKM C MarHUTHBIMHM BBIKJIQJKaMU aiTaickux KypraHoB OHrynas [2]. Anralickue aboOpUIeHBI
CHEIMAIbHO OTHICKMBAJIM HAMarHWYeHHbIE KAMHU /17151 IOJJOOHBIX BBIKJIA/I0K.

CxoncrBo kpomiexoB CtoynxeHnka 1 CpegHeil Y cbl ToKe OPa3UTEIbHO.

[Toxoxxu u Mmenrupsl Anras («Ksizep» B Kypaiickoit crenu), u Wpnanauu, u apyrue
«KaMeHHbIe u3BasHU» crenHoi Pycu, KaBka3za. B nmocnennem ciydae oOpaiaer Ha ce0st BHUMaHHe
T0, uTo MeHrup CeBepHoro KaBkasza ObuT MMOCTaBIIEH HE IPOCTO OJIU3 OOpPBIBA PEUHOTO YIIEIbs, HO
HaJl MOILHEWIIEH I'eOJOTHYECKON CKIIaJIKOW, MOBEPHYTOM CBOEH «Iyroi» Bepx, moa MeHrup. To
€CTbh, CKJIaJIKa KaK PE30HATOpP, 4 MEHTUP — KaK U3JIy4aTellb.

Emé onHo cxonctBo TakoBo. B XuOuHax oMH M3 MUHTHPOB Ha3BaH «oMdaaom». OH cXox
¢ oM(anom B I'peninu [6]. B Bosoroackoii o6nactu, B XapoBCKOM palioHe ecTh JepeBHs AHpanuxa.
Henanexo ot He€, Ha o3epe 11laG3epe ecTh OrpoMHBIN BallyH, CUMTAIOIIMICS CBALIeHHBIM. [IpaBna,
(dhopma ero BoBce HE Ta, YTO Y MEHTHUA.

Emé tpemst ocobennoctsamu «Ckainbl CoBeToB» B [Ipuanb0Opyche siBiseTcs TO, 4TO:

1. Ha Heii B HessBHOM BH/Je 3amngpoBaHo cTpoeHue COTHEYHOH CUCTEMBI — BO BCIKOM

ciyuae, rase, ompkaimux kK ConHity. 910 6bU10 00HAPYKEHO MHOIO 1OCIIe
poBeIeHUS] OMOJIOKAIIMOHHON CHEMKH.

2. Ha onnoit u3 ceitnoB «Ckanbl COBETOB» MHOIO ObLiTa OOHApyKeHa JameoOpa3Has
BBIEMKAa Pa3MepPOM UyTh MEHee KyJaka. JTo JAellaeT MOXOKUM ILTUTY MPHIHOPYCKOTO
ceiila Ha KaMeHb-yameyHuK. OJHAKO JJaHHAsS «JalllKay, T0-BUAUMOMY,

HCIIONIb30Baach KaK CBETHIILHUK-)KUPHUK. Ty/a HanMBald Maclio WU KHUpP, BCTABIISIN
buTwib 1 nony4ancs «poHapby». S cy)Ky 00 3TOM IO TOMY, UYTO «YaIlTKa» TEMHO-
KOPUYHEBOTO 1IBETA 1, OX0Xe, 00ropeBIIasi.

3. Ha sTom e kaMHe 51 OOHapYKUJT «BaBUIIOH», TIOXOXKUH Ha Te, 4TO ecTh Ha KonbckoM
MOJIyOCTPOBE M Ha CTPOUTEIBHBIX 00bEeKTax cpeaHeBekoBoit Pycu, Capkena, Cpenneit
Aszum [1].

Kocmoronnueckne CroxeTbl XapakTepHbl M i «TMyHOBCKOTO KaMHs» B Bomoromackoii

obnactu [4]. U Tyt — «Bcenennas B kamHe». U kanennaps!

[lepeiiny Temeps K KaMHSM-YallledHHKaMm. VX Hamwuue 3apeructpupoBaHo Ha KonbckoMm

nonyoctpoBe, B Kapenun, na ConoBkax, Jlenunrpaackoii u Bomnoronckoit obnactsax, Ha KaBkaze
(Bru10TH 110 BBICOTHI O0see 3000 M Ha DnpbOpyce).

202



OnailHMEeHTBl, TO BHJIUMOMY, SBJISIOTCS TOMOJIOTAaMU JPEBECHBIX «KOJOHHA®» (T.e.
Ma4TOBbIX COCHOBbIX JecoB Ilentpa m CeBepa Pycckoil paBHuHbl). Bo BcsikoMm ciyuae,
«BQJIEKTPOMArHUTHBIN Maccax» 4el0BeKa, BOLIEIIIErO B «aJIEI0 MEHTUPOBY, O-BUIMMOMY, CXOXK C
BO3/ICHCTBUEM CTPOEBOIO JIECA M XPaMOBBIX KOJIOHHA].

O xypraHax MO>KHO CKazatb cieaytouiee. OHU TakKe SBJSIOTCS U3TydaTeNIMU, TPUUEM ST
U3 HHUX OBUI MOCTPOCH CIEIUANBHO IS ITOW Ienw, a He ans 3axopoHeHuid. «Kypranen» 0e3
3aXOpOHEHMI Ha3bIBalOTCA KeHOoTadbl, MX pOJb Kak H3JIydaTeleld JloKa3aHa C IOMOIIBIO
MarHutomeTpuueckoi cbeMku [2]. A.H. JIMUTpueBbIM ¢ COaBTOpaMH MOKa3aHO, YTO MPHUCYTCTBUE
orepaTopa OuOJIOKalMM Ha KeHoTade MOXKET MEHSITh MarHuUTHOE IMoJjie 00beKTa € (POHOBBIX
3HayeHuid 10 1000 T, T.e. HA TpU-YeThIpe MOpsALKa Bbile. M nuinb yepe3 HECKOJIbKO 4YaCOB OHO
MPUXOJHUT B HOPMY.

To, 4TO KypraHbl MOTYT CYHIECTBEHHO BJIMSTh Ha COCTOSIHUE OKpY’KaIoLIeH cpeabl, s
yoenuncs, uzydas ceatuiuima «Ctpmwk», «['He3no», «2 rekrapay» B paiione Kucnooncka. [leno B
TOM, YTO OHU COCTAaBJISIIOT €IUHYIO CUCTeMY: K Iory oT «CTpuka» NpPUMEpPHO B KUIOMETpE —
«['HEe3m0». A MeHee yeM B KWiIOMeTpe Ha 3amaj oT «['He3ma» - CBATWIMIIE «2 TeKTapay. JTH
CBATWJIMILA OKPYKeHbI KypranaMu. OHU PAacIioIOKEHbI B BUJIE MPAMOYToiibHOM ceTku. C ropbl ux
BUIHO HE MeHee aBaanaru mryk. [Ipuuém, emé He MoCeTHB HX, S C IOMOUIBIO OHMOJIOKAIMH
OTIpeAeNuiI, KOTOpble U3 HUX PACKOIaHbI, a Kakue — HeT. buonokanuio s MmpoBEn, HaXOASCh Ha
cesaTmuie «Ctpmwk». C HEero ke s OnpeneNui U TO, U4TO K IOTY | K Ioro-3anaay ot «CTpuka» ecTb
emé UHTepecHble 00BeKThl. Ha ciemyromuii aeHb mpoBepka MOATBEPAWIA, YTO pacKOMaHHBbIC U
HEPaCKOIIaHHBIE KypraHbl OBUIM ONpEACNCHBl BEPHO: B OTOM YOEAMIICS, MOAOHAA K KaXIOMY
Kyprany BIUIOTHYIO. A K IOTY U oro-3amnafiy ot «Ctprka» s Hamén «['He3m0» u «2 rekrapay.

Ha cBsatunume «2 rekTtapa» ObUIM OOHAapYyKEHbBI M KaMEHHbIE Kpyru (Tpu4éM OIuH
«BCTaBIIEH» B JIPYTOii, TO-BUIUMOMY, TOKE U3Ty4yaTellb), U MPSIMOYTOJIbHBIE «CETKU», U KaMEHHas
KJajKa, moxoxas Ha ¢amroc [1].

[TpoBepka >xe morpeOambHOM KaMepbl OJHOTO U3 PACKONAHHBIX KypraHoB IOKa3aia
crenytomee. KaMHM OOKITagKyM KaMepbl PacroiOXKEHbI 1O CHHpaX (TaK YKIAJbIBAIOT CHEXHBIC
CKUPIUAYN» TPU CTPOUTEIHCTBE CBOMX WLy 3CKUMOCHI A3uu U Auscku). To ecTb, BOKpPYT
norpebanbHOM Kamepbl 00pa3yeTcsi BUXPEBOE IMOJIE. DTO TMOJI€ Y3KOM CIUPATBIO MTOJAHUMACTCS HaJl
BEpIIMHON KypraHa. MHTepecHO, 4TO Haja 3TOH MPSIMOYroJbHOM CHUCTEMOH KypraHOB TpO30Bast
o0JayHOCTh, MAYIIAs Ha ceBep ¢ DnpOpyca (mo Hero okoio 90 kM, T.e. 2-3 yaca «xoma» mJis
o0raka), paccenBallach WM «0OTEKajgay CBATUIUINA COOKY, T.€. HaJ CBATWJIMILIAMHU ObLTa CBETIas
«apipa» B HEOe. [TogoOHoe siBnenue s Habmonan B BepxoBaxkse Bonoroackoit o6nactu, rae obmaka
«00TeKanu» MepeKpecTbe ABYX I'e0IOTHYecKuX pa3iomMoB. Hamuio Bo3neiicTBHe OJJHOTO M3 BHJIOB
KypraHoB Ha aTMoc(epy — Ha 00JIayHOCTh U TPO30BOE AJIEKTPUUECTBO.

Kpome Toro, myisi ompeneneHus SHEPronoTOKOB B KypraHax s TyT e, PSJOM C HUMH,
BBIMIOJIHWJI ~ OKCIEpUMEHT Ha Moxenu. Jlms wmomenn  HaOpand  KyCOYKOB — KBapIUTa
(kpemHHMIicoAep KA MaTepuall) pa3MepoM C TMajel, MNOoJNaublia. BBUIOKHUI WX B KOJBIIO
nuametrpom okosio 20 cM. Ho He mpocTo KoJblo, a Tak, 4YToObl KaMeIIKd 00pa3oBajd CIHpallb,
3aKpY4YE€HHYIO BIPABO, MO «IpaBUIy OypaBuMKa». DTHUM S UMUTHPOBAI ABM)KEHHE BO3AYIIHBIX
Macc 10 aHTUIMKIOHAJIBHOMY THITy. TyT k€ 3aMepmsl paMKaMH HarpaBlIeHHE >HEPromoToKa —
BEKTOp OBbLI BHU3, OT Heba K 3emiie. DHepreTuka okojo -15 6amioB (T.e. MOTOK IIENT HE B MOIO
CTOpPOHY). S TIepesoxKuiI KaMeKn Ha000pOT: Temepb OHU 00Pa30BaIN JIEBO3AKPYUECHHYIO CITUPAb,
C BEKTOPOM «OT 3eMJIM — BBEpX» (KaK B IIMKJIOHE). DHEepreTuka +15 ycinoBHBIX 06aIoB (MOTOK OBLI
HaTpaBJICH OT MOJIEITH KO MHE). DTOT SKCIIEPUMEHT OOBSCHIII ICHCTBHE KypraHOB Ha o0JaKa.

Ob6xiaaka morpeOanbHOM KaMephbl MO THUITY MPAaBO3aKPYUYEHHOH CIHpaid CrocoOCTBOBaa
CO3JIAaHWIO TPABO3aKPYYCHHOTO, HUCXOMAIIETO TIOTOKA, Kak B AHTHUIUKIOHE. A JUIS HETo
XapakTepHa Majaoo01ayHast oroJa.

Takum 00pa3oM, CBS3b KypraHoB JIPYT C IPYToM («IIpsIMOYTOJIbHAsI CETKay), OPUEHTAIUS
KypraHoB M CBSTHJMII [0 CTOpPOHAM CB€Ta, INPUYPOYEHHOCTh K paszjoMaM M KOJBIEBBIM
CTPYKTypaM (MMEHHO TakoBas HaOmoaanach BOKpYr «CTpuxka») Aar0T IMHUPOKUE BO3MOKHOCTH IS
rapMOHU3aIUK YelloBeka U npupoasl. U npeBHue 310 3HaIM!

203



NHTepecHo, 4TO CHUCTEMBI KypraHoB ecTh naxke B MockBe, B napke LlapuibsiHo. EcTh u B
Bonoroackom BepxoBaxbe. M TyT oHM «cBsi3aHBDY Opyr ¢ ApyroM (¢ y3koro Busupa «Cesep-IOr»,
MpOpyOJICHHOTO B JIeCy HAa OJHOM KypraHe, BUJEH APYroil KypraH, B KujiomeTrpe oT Hero). Ha
KypraHe €cThb CBSTWJIMILE C IIOMEUYEHHBIMH COCHaMHU. 3J€Ch TaKXE OTMEYAETCs ILEUTENbHOE
BO3JICHCTBUE HA JIIOJICH, BbIpaBHUBAHUE UX OMOTOJS.

N xypransl Toxxe 00pa3yoT rinodanbHylo ceTky (Byaxsnmx — Pycs — Antaii — u nanee B
Asmio). Tak xe, kak u CToyHX?HK, Apkaum, 310paT-Kyldb W JAPYTHE aCTPOHOMHUYECKHE
KOMILJIEKCBI.

WNHTepecHa u aHajorus Mexay KaMeHHBIMH BbIKJIagkamu mycThiHu Hacka (Hossiii CBeT) u
o3epa 3ropar-Kymp (Ypan). Ilo-Bumumomy, W 310 He ciaydaiiHo. Kcratm, cuuTaercs, 4To
pacronoxenue nupamu B [ ' u3e moBTOPSIET paCnoIOKEHHUE 3BE3]T B OJJHOM U3 CO3BE3IUM.

O reorpaduu, GyHKIMIX U CXOACTBE JAOUPUHTOB U3 Pa3HBIX PETHOHOB S MK CANl PaHee.

WHTepecHa poiib KaMEHHBIX KPYroB B METAJIMTHUECKON KyinbType. MHe 3Ta poiib crajna
noHsATHa mocie noceuleHuss Kaekaza. Tam 3Tu Kpyru-3aropojKd BBIKJIAIbIBAIM IS 3ALLUATHI
CBSILLICHHBIX JIEPEBbEB. TaM K€ MOXHO OBLJIO YBUJIETh U «KaMEHHBIE IPSIMOYTOJIbHUKMY. VX — nBa
BApUAHTA.

[lepBbiii — BO31e XpaMoOB-CBATWIMIL. [lo-BUIMMOMY, 3TO OBLIM 3aroHbl JJsl COJEp’KaHUs
KEPTBEHHBIX KUBOTHBIX (y CBATHIHILIA «CTPUKY).

Bropoii — Bo35ie KaMEHHOH CTEHBI, JJIMHA KOTOPOW OKOJIO 15 KM, M KOTOpas Mo XpeOTUuKy
neperopaxusaer jec. B crene — npoxosl. Bosne HUX — npssMoyronibHbie 3aronsl. [lo-Buaumomy, B
pe3yJibTaTe 3arOHHBIX OXOT JIECHBIX KONBITHBIX Y€pe3 MPOXObl B CTEHE 3arOHSUIM B 3arOPOJKU U3
kamHel. YacTpio Mornm yOWBaTh, a 4YacTblO, - MOJIOJHSK, - OCTaBJISTh «HA BBIPOCTY, IS
onomMarrHuBanusi. OcOOEHHO CBUHEH, T.K. U1 HUX OBLIO MOJIHO KOpMa: OYKOBBIE OPEIIKH, KTy IH,
IUKHE SI0JIOKHA T.II.

B «xameHHBIX Kpyrax» crosuin Oyku u ayObl. Ilo ciioBaM MeCTHBIX >KUTENEH, paHee Ha
KaBkaze BcTpevanuce qyObl, )KeTyIu KOTOPBIX MOYTH HE UMENH TyOUIbHBIX BEUIECTB, HE TOPUYMIIH,
HE JaBaJId BSDKYIIMH BKYC BO PTY, a ObUIM cilaakoBaTbiIMU. X KyJbTUBHPOBAU, OXpaHsUIU, a U3
KeNyled Jenand MyKy [ Bbimeuku Jenémek. JKemyau MOKHO ObUIO JOITO XpaHUTh, O
cienymomero ypoxas. To ectb, 31ech, Ha KaBkase, cyliecTBoBajia «JI€CHas LMBHIN3ALUDY,
IIPOJOBOJLCTBEHHOM 0a30i KOTOpPOM CIyKWwid KETyau (Jenéumiku), a Takke (QPYKTHI,
3aroTOBJICHHBIE HAa 3UMY C NOMOIIbIO CylIKH. Llenbie ¢ppykToBbIe caabl (S0JI0HU, TPYILIH, CIHUBHI,
ajiplya ¥ T.1.), TAHYIIMECs Ha MHOTHE KHUJIOMETPHI 10 JOJMHAM peueK, COCTaBIISAIOT «30JI0TOH QoHA
canoBojactBa» Kaskasza u Poccun. Keratu, ”ME@HHO 3T MHOTOKMIJIOMETPOBBIE CaJibl ObLIIN OCHOBOM
reHodona npu co3nanur H.M. BaBunoBbiM ceneknMoHHbIX 1IeHTpoB Ha KaBkasze.

[Tocne u3yueHuss «kamMeHHOW cTeHb» KaBkaza 3apoauiach MbICIb: MOXET ObITh, OHa
sBUJIACh MPooOpa3oM Oosiee MO3IHUX COOPYKEHUH — «3MHUEBBIX BajoB» Pycckoil paBHHHBI U
Benukoit kuTalickoii CTeHbI?

[Tamste 1 o H.M. BaBumoBe, 1 0 «IeCHONH LMBUIU3AIMU» OEPEKHO XPaHAT MECTHBIC
xutenu. OHM JKe pacckazald M O TOM, HAcCKOJbKO XpYyIKa OKa3ajlach 3Ta LMBHJIN3ALUA.
3axBaTUMKHU, Bparu B MEPBYIO OUYEpPE/b BHIPYOATH U CKUTAIM ITH CBAIICHHBIE AYObI CO CIaIKUMHU
KENyAIMHU U PPYKTOBBIE AEPEBbs. Y HUUTOXKUTH JI€PEBBS JIETKO, @ HACAAUTh U BBIPACTUTh CHOBA —
JUISL 3TOTO HYXKHBI IECSTKU U COTHH JIET (B OTIMYUE OT 3€PHOBBIX, CPOK 000pPOTa KOTOPBIX — IOJ).
He 3pech 1M KOpeHb TpENmeTHOro OTHOIIEHMs APYHIIOB K CBSIIEHHBIM Aybam? Benb, kpome
IIPOYETO, KETYAU HAZ0 YMETh U COXPAHUTh U AJIA €lbl, U A0 MOCAJKH Ha CIEAYIOLUN Iof; Halo
YMETb U MOCAIUTh UX, YTOOBI OHU MPHUHSUIUCH U BBIPOCTHU — JUISl 3TOTO HY)KHBI CIIEIMaIbHbIE 3HAHUS
u HaBbIkU. HemapoMm koropra ApynioB cuuTanach JKpeuecKo.

Takum  oOpazoMm, MeraauTHUecKas KyJIbTypa CMBIKaeTcsi C  JEHAPOKYIbTYpOH,
JeHIpOoLMBUIN3aIel. BrionHe 00bsICHUMO € 3TOW TOYKH 3pEHHs] HAIUYHE «CBALICHHBIX POI» BO
MHOTHX pernoHax: B Mapuii 31 — 3To ny6oBble, B bamkupuu — nunosslie, B Cubupu — KeIpoBbIe,
Ha Bonorogumne u B Cpenneit Pycu — cocHoBble, ayOoBble, sumnoBble. [lo-Buaumomy, 3TH
«IEHAPONapKN» U «IECHIPOCBATWIMILA» - HE MEHEe, a MOXKET U Oojee, IPEeBHUE SIBICHUS, YeM
«red)cUMaHCKue pOILI» MPaBOCIaBHBIX MOHACTBIpeN i cabl CeMupaMusipl ipeBHero BaBuinona.
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BepuéMcst k XpamaM-CBATHIIUINAM TTOJ OTKPBITEIM HeOoM (KaBka3, Apkaum, Anrait). 910 —
KaMEHHBIE BBIKJIAJIKU B OCOOBIX, SHEPrOAKTUBHBIX MeCTax (CM. BbIIIE). 3agymMaeMcs, KaKOBO ke MX
IIPOUCXOXKACHUE — KOTZla U OTKYJla «OHH €CTh MOoUUIN»? YaCTUYHO OTBET Ha ATOT BOIPOC HAXOIUM
TyT ke, B palioHe IIaturopcka. IlokazanHble HAM MECTHBIMU KUTEISIMU 3€MJITHKM KAMEHHOI'O BEKa
— 3TO HerlyOOKue BbleMKH B ckaiax. Ho ycrpolicTBo ux ocoboe: Ha HEOOJBbIIOM IIPOCTPAHCTBE
(mpumepHO 2x2 wim 3X3 M) MOJOBMHA, KOTOpas OJMKEe K BBIXOAY, MMEET BHUJ BBIEMKH, U
OMOJIOKAIMSl [TOKA3bIBAET, YTO OHA UMEET «OTPHULATENbHBIN» 3apsa] (TO €CTh, BXOAALIMNA «OTIAET»
CBOM 3apsiji, 3a4acTyr0 OTPULIATENIbHBIN, IPUBHOCUMBIN UM B JKWJIMIIE U3 BHELIHEro Mupa). Bropas
K€, JaIbHss OT BXOJA 4YacTh 3EMIIHKM — 3TO BO3BBILIICHHE, CHAJIBHOE MECTO, HMMEIOIIEe
«TIOJIOXKUTEIIBHBIN 3apsAl, T.6. 3¢MJISIHKA M «OYMILAeT», CHUMAas 4acTh 3apsAa IIPU BXOJAE B HEE, U
«TIOJMTUTHIBAET» SHEPTUEH BO BpeMs CHA, OT/AbIXa. MOXeT ObITh, U3-3a OJIM30CTH «MHHYCOBBIX» U
«IUTFOCOBBIX» HPOCTPAaHCTB B HEH (3eMIJIIHKE) MOINIM OOpa3oBBIBATHCS BHUXPEBbIE OIS C
TOPU30HTAJILHOM OCBIO BpallleHus?

Tam ke Mbl BUIETU U CBOEOOpPA3HbIE «CBATWIMILAY» - 3TO IOJYHHILIHU, BHIPYOJIEHHBIE B
cKkajnax. B HMX — ouaru; KaMEeHHbBIE «CTPEJIKM KOMIIaca» C OTBEPCTUAMM IOCepeluHe (OYeHb
TI0XO0H Ha KOMIIAC, TOJILKO HX Pa3Mep — METPHI) ; «KEPHOBa» (KaMEHHBIE KPYTH IMAMETPOM 00JIee
MeTpa U ¢ oTBepcTueM (Oosee Kyjgaka B JUaMETpPEe) B LIEHTPE; KaMEHHbIE JIa3bl-BOPOTLA B CKaJlaX
(KaKk OHHM HAIOMHMHAIOT «JIEPEBbA-POraTKW», HUCIOJIb3yeMble BOJIOTOJCKUMHU BEIyHAMHU IS
LEIUTETBHOr0 «o0psiaa npoHuManus»!). Bece atu ycTpoiicTBa Takke SIBISIIOTCS ILEIEBBIMU WIIU
IIOJIOCTHBIMU PE30HATOPAMU U UCIIOJIB3YIOTCA JUIS MCLENIEHUs U 110 cuio niopy! W Bce oHu psnoMm, B
0JIHOM MecTe!

«KepnoBa» nHa benmom mope m Ha KaBkaze. Mecra pasHble, a NpenHa3HauY€HUE €IUHO!
Tonbko KaBKa3cKUe JApeBHee, C KAMEHHOTo Beka! M BBIIOJIHEHBI U3 Kperyaiiiero 6asansra .

Kakumu ke yHUBEpCaJbHBIMU 3HAHUSIMH, KAaKUM «30JI0TBIM 3aracoM» o0ajanu JipeBHue!
Bot HacTosimiee 60raTcTBO, KOTOPOE OHM HAM OCTABUIJIM U KOTOPOE eIlé >KIET uccienopateneii!

Bor u pa3BuTHe, «COBEpPLICHCTBOBAHME BO BPEMEHM»: 1) «KOMIIACHBIE CTPEIKNY,
«OKepHOBa», Jla3pl KaMeHHoro Beka (y IlaTuropcka); 2) «CTpenku» W KaMeHHbIE BBIKJIAJAKU C
ceiimamu 6poH30Boro Beka («CTprk»); 3) HOJIbMEHBI, «KaMEHHBIE 3epKajay, «KaMEHHBIE TPOHBD)
OpoH3oBoro Beka Ha KaBkasze u B Oosiee MO3JHME 3MOXM B APYrMX peruoHax; 4) Kyprassl U
KpEMJIEXHU Pa3HbIX PETUOHOB; 5) MUpaMUIbl, 3MKKYpaThl, XpaMbl [10 BCEMY MHUPY — B 310Xy OpOH3bI,
XKeJle3a U MO3XKe.

BriBoabI

IIpoBen€HHBIM aHaMM3 TOKA3al, 4YTO AHAJIOTHYHBIE «YCTPOMCTBa», COOPYKECHHUS,
KOHCTpyKIuu cymectByloT U Ha Cesepe, u Ha lOre, Ha pasnbix Martepukax. [Ipumuém, ecinu
COEIMHUTH aHATIU3UPYEMble 0OBEKTHI ONAPHO WUJIM B TPYIIIBI, TO OOJIBIIMHCTBO CBA3YIOIMX JIUHUN
npoiinér yepe3 Cesep, Llentp mnu IOr Pycckoi paBHUHBI, Oy/ib TO JIMHUU CyOMEpUAMOHAIbHBIE
WK CyOUIMpOTHBIE. 3aKOHOMEPHOCTh 3TO Miu ciay4yaiiHocTh? Ilo Gonbiiomy cuéry, oObsicHEHUI
TYT MOXeT OBbITh JIBA.

[lepBoe: st pycckuid, MHe 0o0Jiee 3HAKOMBI UMEHHO T€ OOBEKTHI, UTO reorpaduiecku OIu3Ku
K Pycckoii paBHuHE.

Bropoe: 00BEKTHBHO CYIIECTBYET PETHOH, I/I€ CXOIATCS MHOTOYMCIEHHbIE CBS3H
METATUTUYECKUX OOBEKTOB, TJI€ €CTh «ILEHTP UX MPOUCXOKIACHHUS» UITH «ICHTP MPUTKECHUSD.

WU Bcé ’xe aHAIOrMM MOJABOAST HAC HMMEHHO KO BTOPOMY BBIBOJY: 3TO — CHCTEMa
HSHEProMH(POPMALIMOHHBIX CBs3€l, MOKpBIBAIOIIAs MHOTHE MaTe€pUKH, HE TOJIbKO EBpasuio wim
Poccuro. BeictpoeHa oHa B TeueHue ThicAdeneTui, u neHTp e€ — 3to Cesep, Llentp n Or Pycckoit
paBuuHbl! W wu3y4aTb 3TH CBA3M JOJDKHA MMEHHO CHCTEMHAs SHEpro-uHgopMairoHHas
apxeoJiorus!

Jlureparypa

* Kcraty, KaMeHb, HOXOKHUil Ha «KOMIACHYIO CTPENIKY» €CTh M Ha cBATHnIIEe «CTPUK».
* [lopona onpeneneHa A.r.-M. H., mpodeccopom [1.D. CeMéHOBLIM’.
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ANALYSIS OF ANALOGY IN THE STRUCTURE AND FUNCTION OF MEGALITHS AND
THE SANCTUARY

V.V. Brunov

persh@mbh.vstu.edu.ru

We studied the similarities in the structure and functions of the dolmens of the Caucasus and Western Europe, seitas of
Caucasus, Europe, and Russian North. All of them are slotted or cavitary resonators and emit waves of a certain
frequency, impacting on the environment and on people. Creators of seitas and dolmens are used them for healing
people, in particular. Megaliths with "cups” (knocked out in their grooves) are typical both for Western Europe, and for
the Russian North, the Leningrad region, the center of the Russian Plain, Caucasus. They were used for rituals and
healing. Part of the megaliths used as a calendar and astronomical observatory. Mounds-cenotaphs built as emitters for
the purpose of protecting against unfavorable environmental factors (the Caucasus, Altai, etc.), for the harmonization of
man and nature. It is shown that the megalithic culture merges with dendro-culture. It is shown that the energy-
informational links cover many continents, and their center - Russian Plain and the Caucasus.
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NCCIIEJOBAHUME BOJIOI'OACKUX CHEXHbBIX ITMPAMUN /]

B.B. bpyHos

persh@mbh.vstu.edu.ru

3umoit 2015 r. mox Bomormoit Obui W3 cHera mocTpoeHsl TpU Mozaenu mupamuz. C moMompio OHOJOKAluH JaHa
OIICHKA BO3JICHCTBHS MUPAMUJI Ha OKPYKAIOII[YI0 MECTHOCTh M Ha YEJIOBEKA, HAXOAAIIerocs psimoM ¢ HuMu. [lokazaHo u
oOmiee BO3JCHCTBHE MHpaMH]] HA YCIOBEKA, W BO3JCHCTBHE HAa €r0 JHEPTOICHTPHI KAXKAOH W3 TpaHeWd HHpaMmu.
BospaeiicTBre MOKET OBITh U TOJIOKUTEILHBIM, TAPMOHHU3YIOIINM, W «OTPUIATEIBHBIMY, HAPYIIAONIMM HOPMAJbHEIC,
POBHBIC TPAHUIIBI OUOTIONS YCIOBEKA.

B despane 2015 roxa B a. 3akpeimkuao Bonoroackoro paiiona Boioroackoit obnactu (B 4
KM Ha 3amaj oT I. Boiorjsl) MHOIO OBUTM MOCTPOEHBI U3 CHEra MOJENU TPEX MUpPaMUi C LEIbI0
UCCIIEIOBaTh TO, KAaK M3-3a HUX MEHSETCS SHEPreTHYecKHi (POH MECTHOCTH M Kak BIHUSIOT
nupamMuabsl Ha Jdroje. Cxema pa3MelleHus mupaMu]l Noka3zaHa Ha puc. 1. bonbliod ceBepHoM
nupamuie OblI MPUCBOEH HOMEp 1, OOMBIION F0KHOU mupaMuae — 2, Majon - Homep 3. ITupamusl
2 u 3 ObLIM MOCTPOCHBI OJIM3 OCH YHEPrOAKTUBHOMN 30HBI (IIOJ3EMHOT0 BOJOTOKA), MupamMuaa 1 — B
6-7 meTpax ot ocu. Pazmepsl mupamu 1 mpuBeeHbI B TaOIUIE 1.

Tabmua 1
Pa3mepsbl U cocTosiHue Moe/Ieil MUPaMK/ 10 U N0CJIe pecTaBpanuu
13.02.2015 r.
Pasmepsl
NoNe BBICOTA (M) JlimHa cTOpOH OCHOBaHUS (M) Tpmeyane
MUPaMHUJT ceBepHas U BOCTOYHAS H
FOYKHAs 3amaHas
JI0 pecTaBpaliu
1 1,6 3,1 2,8 MOCTPOCHA Ha ¥ BBICOTHI, 0e€3
BEPXYIIKH, TPaHH  HCTOMNTAHBI
JE€ThbMU
2 2,0 3,3 3,1 I'PaHd UCTONTAHBI, HE BBITJIAXKCHBI
3 0,8 1,7 1,6 ——
MOCJIe PecTaBpalvu
1 1,7 3,1 2,8 IpaHU BBITJIAKEHBI, C 2/3 BBICOTHI
IMpaMuzibl U3MEHEH YroJl HaKJIOHA e
rpaHeil MO OTHONICHHIO K IUIOCKOCTH
3emi:  BEpXHSSA TPETh IMHPAMUIIBI
umMena yroi ~ 45°, Hkusst ~ 60°
2 1,8 3,3 31 TpaHd BBITJIAKEHBI, CHEIAHBI CJIETKa
BOTHYTHIMHU; p&0pa clieaHbl OCTPHIMU
3 0,8 1,7 1,6 —/—

Ilocne mocTpolkM MoOAENEd BO3JIE HUX WIPANU JE€TH, NMOBpeawnn monenu. S 3amepun
JHEPrOXapaKTEPUCTUKN IOBPEXKACHHBIX IUPAMHUJ M XapaKTEPUCTUKU IIOCIE BOCCTAHOBIJICHUS
(Tabn. 2). BunHo, 4To mociie peMOHTa HEProXapakTepUCTHKH MHPaMU]] HECKOJIBKO BBIPOCIH,
BBIPOBHSJINCh M IPAKTUYECKH CPABHSJIUCH Ul BceX TpEX Mojenel. [Ipmuém Ha ceBepHON n
BOCTOYHOW TpaHsx mupamMuasl Ne 3 w Ha 3amagHod rpaHu mmpamMuasl Ne 2 HaOmr0ganoch
MOBBIIIEHUE YHEPrOXapaKTEPUCTUK Ha 1-2 Gasia Gosblie, 4eM CpeHee Mo APYIrUM CTOPOHAM ITHX
Mojenei. 1o, Mo-BUANMOMY, CBUJIETEIBCTBYET O B3aUMOBIIUSHUY, B3aUMOJICHCTBUU HCCIEAYEMBIX
00beKTOB. Bece Tpu 00bekTa 00pa3zoBaiu CBOCOOPA3HYIO JUHAMHYECKYIO CUCTEMY, IEHCTBYS U IpYyT
Ha Jpyra, ¥ Ha OKPYKAIOII[yl0 OOCTaHOBKY, W Ha JIIOJICH, U Ha YXUBOTHBIX (00€ HAIIM KOIIKH
MPEANOYUTAIN CUIETh Ha OpEBHAX Bo3ie mupamu bl Ne 3 niu Bie3aTh Ha €€ BEPXYIIKY).
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Puc. 1. PesyabTaThl 0H0I0KAMOHHON ChbeMKH «HCIAHCKAMMID) PAMKAMH Y4aCTKa
Yy IoMa U TPEX cHe:KHBIX nupamuj (B 6aanax) ot 16.2.2015 r. (16.30-17.30 mck). Ocii0oxxkHsI011ee BIAUSIHME HA
JHEPromnoJie 0Ka3bIBaAlT CYrpodbI K 10Ty OT J0Ma,
€ro KpbLIbl0, CHE:XKHasl TOPKA K ceBepy oT nupaMuabl Ne 1. IlynkTupom 0603HaueHa NpuMepHas rpaHUIA
BJIMsIHAS mupamua. 3a Tpu qas (13-16.2.15)
mupaMuabl NeNe 2 U 3 «HaOpau cHiIy»

Tabmumna 2
OJHeProxapakTepUCTHKHU MOBPEKAEHHBIX H BOCCTAHOBJIEHHBIX MoIeJIel
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nupamua (B 6a/nax) 13.02.2015 r.

NoNo OHepro3amephl rpaHeli mupamMu A0 (B YUCIUTEINE) U Mmociie (B 3HAMCHATEIIE)
nupaMun BOCCTaHOBJIECHUS (B CKOOKax — BpeMsi 3amepa)
CCBCpHas BOCTOYHAas FOKHas1 3araaHast
1(14.11/14.50) +15/+16 +13/+16 +12/+16 +14/+16
2 (14.24/15.00) +15/+17 +15/+16 +15/+17 +15/+16+17
3(14.28/15.12) +11/+17+16 +11/+17+16 +11/+15 +11/+15
Tabnuma 3

JlaHHBIe OMOJIOKANMOHHBIX 3aMEPOB «MCMAHCKUMI) PAMKAMHU HA MUKETaX
peryJjsipHoi ceTku BO aBope aoma Ne 19 B 1. 3akppimkuso (16.02.2015 r.,
¢ 16.30 10 17.30; m/06,1aun0, BeTep CC3, 1 M/cex; BuanMocth 10 km,
Temneparypa -7°C u Huxe)

NeNe 0aIbl NeNe 0asIInl NeNe OaJLIbI
ITHKETOB IMKETOB IMHKETOB

1 +3 (don) 14 +32/+20 27 +24
2 +3 (¢don) 15 +10 (y xpbubIIa) 28 +17
3 +10 16 +3 (¢on) 29 +33
4 +15 17 +10 30 +38
5 +15 18 +13 31 +39
6 +17 19 +15 32 +46
7 +18/+15 20 +31 33 +76
8 +4,5 21 +14 34 +102
9 +12 22 +14 35 +72
10 +15 23 +10 36 +36
11 +22 24 +15 37 +15
12 +30 25 +16 38 +33
13 +30 26 +31

IIpumeuanue k mabnuye 3:
1) na nukerax NeNe 7 u 14 pa3HuIiia B 3aMepax CBHICTEILCTBYET O HATMUUH «ITYJIbCAIIUI
9HEPIrONOTOKA;
2) mukeThl NeNe 29-35 HaxosTCS HA/T «OCHhIO» TIOJ3€MHOT0 BOJIOTOKA (BOISHOM JKUIIbI);
3) Bosne nukera Ne 34 HaxoAUTCS BepiIiHA mUpamuabl N 2, co 3HaAYCHHEM YHEPreTHKH
+150 6amos;
4) y nukera Ne 36 HAXOAMUTCS TOPKA CHEra y JoMa.

Jng uccienoBaHMsl TOrO, KakK IIOCTPOCHHBIE MOJEIN MEHSIIOT JHEProxapakTEepPUCTUKH
OKpY’Karollled MECTHOCTH, Oblja MpoBe/ieHa OMOJIOKAllMOHHAS ChEMKa M NMUpaMug, u asopa. s
3TOro ObUIa pa3MeueHa peryisipHas CeTKa C IIaroM 2 M, B «y3JaX» CETKH pacCTaBJIEHBI BELIKU C
HOMepaMu nuKeToB. Ha nukerax crienaaHsl 3aMephl ¢ TOMOIIbIO ['-00pa3HbIX («MCIAaHCKUX») PAMOK,
JlaHHbIE 3aMepOB 3aHeceHbl B Tabauiy 3. Ha kaxnom nukere aenanu no 3-5 3aMepoB ¥ BBIYUCISUIN
cpenHee apudmernyeckoe. Ta ke mpoueaypa ¢ MHOTOKpaTHBIMHU 3aMepaMu Obula MpoJienaHa U JiIs
rpa”eil nupamus (tadu. 4).

Ilpumeuanue x mabauye 4.

* Ha 3-10 mupamuny (e€ BOCTOYHYIO I'paHb) MajgaeT Te€Hb OT OonblIoN mupaMuibl Ne2,
mo3Tomy BpauieHue paMku CodeBaHOBa BIIEBO (OTpUIATENbHbIE 3HAUEHUA), 3-51 mUpaMuja OyaTo
«Oepét» sHepruio y 2-i, ¢ e€ coceHe, 3ana Hoi rpaHH.

Jlist OLIEHKW BIUSHUS TMHpPaAMUJA Ha JIOJed ObLTH MPOBENCHBI OMOJOKAIIMOHHBIE 3aMephl
COCTOSIHUSI OCHOBHEIX 7-MH OHEPTOUCHTPOB HCIIBITYEMOI'O J0 IIOCCHICHHA MHUpaMHU (B)IaJ'II/I oT
Mojiesieit) 1 oclie nocetenus (tabm. 5). 51 cienan taxke U 3aMepbl KKIOH U3 MOUX YaKp BO3JIE KaKIOM
W3 TpaHed THMpamMHJ TIO0 JaHHOW MeToauke (Tabm. 6). Bcero 3amepoB MECTHOCTH U 3aMEpOB
SHEProXapakTepucTUK 4Yakp Obuio caenaHo okoio 700. OcpenHEHHBIE TaHHBIE W OBUIM CBENCHHI B
tabmtet 3-9.
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Tabaua 4

JlaHHbIe OMOJIOKAIIMOHHBIX 3AMEPOB «UCMAHCKUMI PAMKAMM y I'PaHei
nupamux NeNe 1-3 Bo nBope goma Ne 19 B 1. 3akpbimukuno 14.02.2015 r.

[TupaMuibt 3aMepbl SHEPreTHKH TTHPAMH/T
U BpeMst «HUCTIAHCKUMUY PAMKaAMHU pamkoi CoyeBaHOBa
3aMepoB C B 10 3 C B 10 3
1-s1 +16 +16 +16 +16 -8 +6 +7 -7 11.18
11.07
2-51 +17 +17 +16,5 | +16 -10 +10,5 | +10 | -10 | 11.20
11.08
3-5 +13,5 (;1eBoe
11.10 BpallleHHUE)
+13,5 +15 +13 +13 -6 -6,5* +7 -6
(BpaieHue
paMKH BIIPABO) 11,25
Tabnuma 5

JHepro3amepsl (B 0a/u1aX) OMOMOJISI HCCIIeI0BATE ISl MUPAMU/ 1/l BbISIBJIEHUS UX 0011ero
BJIMSIHMS HA YeJioBeKa («ucnaHckue» pamku; 13.02.2015 r.).
IMorona: sicio; V=10 km, t=+1+2°C, Berep C3, 1-2 m/c.

3amephl SHEPrOLEHTPOB

= Joma, BO3JIe mupamuabl Ne 2 cpasy mocie e€ peMOoHTa,

i noma (1o cpasy y rpaneii, B 16.10

§ § paboTHI C nocJie

© 2 | nupamuzam peMoHTa

§ § n) 14.01 UpaMu, c B 10 3

Q) 15.30

I c i c 1 c 1 c 1 c 1 c

7 +12 | +13 +16 +16 +115 | +125 | +145 | +13 +13 +14 +12 +12
6 +12 | +125 | +16 +16 +12 +12 +14,5 | +145 | +145 | +145 | +145 | +145
5 +12 | +12,5 | +1555 | +16 +12 +12,5 | +145 | +145 | +145 | +14 +16,5 | +16
4 +12 | +135 | +16 +16 +135 | +13 +16 +14 +14 +16 +12 +16,5
3 +12 | +13 +16 +16,5 | +15 +15 +16 +16 +13 +14
2 +12 | +13,5 | +17 +17 +16 +17 +17 +155 | +16 +17,5 | 4155 | +15,5
1 +15 | +145 | +17 +17 +17 +18 +16,5 | +16 +17 +175 | +15 +17

Jnsg HarasAHOCTH OBLIM TOCTPOEHBI CXEMBbI JBOpa C pa3MElIeHHEM

M30JIMHUSMH YPOBHEH 2HEPrOaKTUBHOCTH (puc. 1).
B nenom 3amepsl pamkoii CoueBaHOBA MOKAa3bIBAIOT J€BOE (OTPHUILIATENIBHOE) BpaLlICHUE Y
TEHEBBIX, CEBEPHOM M 3alaJHOMW, rpaHedl BCeX TPEX MUPAMMJ, M MPABOE — y UX OCBEUIEHHBIX,
BOCTOYHOM M 10HOI rpaneil. «Mcnanckue» (I'-o0pa3Hblie) paMKH MOKa3bIBAOT, YTO U3TY4alOT BCE
rpaHu Bcex TpEX nupamuj (006 3TOM roBOpST 3HAKHU ).
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Tabnuna 6
JHepro3zamepsl (B 0a/1aX) OMOMOJISI HCCIIEI0BATEISI MMPAMU/ 1/ BbISIBJIEHUS UX 0011ero
BJMSIHUS HA 4YesioBeKa (pamkoil CoueBaHOBA, 3aMepPhI ¢ JIMIEBOH CTOPOHBI Tesa); 13.02.2015
r., 16.32, y nupamuani Ne 2
Iloroaa: coanue caaurces, sicio; V=10 km, t=-2°C, Berep C3, 1 m/c.

DHEPromeHTPHI 3amMephl SHEPTOLIEHTPOB Y PA3IWYHBIX TpaHeil mupamusr Ne 2
YelnoBeKa C B IO 3 B CpEAHEM

7 +6 +5 +6 +2 +4,75

6 +4 +4 +4 +4 +4

5 +2 +2 +0 +6 +2,5

4 0 -0,5 0 0 -0,125

3 -0,5 -2 -0,5 -2 -1,25

2 -15 -3 -1 -6,5 -3

1 -3 45 -1 -8 -4,125

[Tpumevanue k Tabmuie 6: 4YepToOil MOAYEPKHYTHI 3HAYCHUS, OTIIMYAroIIuecs oT HopMbl. Hopma (1o
CoueBaHOBY) JIJIs1 SHEPTOLEHTPOB TAKOBA!

3/TEeHTP 1 2 3 4 5 6 7

OasTBI -6 -4 -2 0 +4 +6

Tabnuua 7
JHeprozamepsl (B 0ajj1ax) OMONOJIA HCCIeI0BATES NMPAMU/ ISl BbISBJICHUS
HX 00111er0 BJIUSIHUS HA YeJI0BeKa (KMCIMAaHCKNe) PAMKH)

OHeproueHTpsl 3aMepsl PHEPTrOIIEHTPOB
genoBeKka 13.02.2015 1; mocne 16.02.2015 r; 3amepsbl 16.02.2015 r. mocme paboThI
OTIbIXA U Y)KHHA, JI0Ma, 10 BBIXOZa Ha y MIUPaMHUIBI [0 3aMepy
3aMmepsl goma B 20.27 ynuiy B 9.10 SHEPreTUKH YaKp —
3aMEP3JIA HOTH, IIPUILET
Jomoii B 11.20
1 c 1 c 1 c
7 +16 +15 +10 +11,5 +14,5 +14
6 +15 +14 +10,5 +10,5 +11,5 +9,5
5 +15 +15 +12 +12 +12 +11,5
4 +15 +15,5 +10,5 +13 +12 +12
3 +15 +15 +12 +12 +12,5 +12,5
2 +15 +15 +12,5 +11,5 +13 13,5
1 +18 +18 +12,5 +12 +14 +14
Tabnuna 8

JHepro3zamepsl (B 0ajj1ax) OMONOJISA HCCIeI0BATES NMPAMU/ IS BbISBJICHUS
UX 001Iero Bausinus Ha yesaoBeka (14.02.2015r.)

DHepro 3amepsl PHEPTOTICHTPOB
HEHTPBI «UCTIAHCKAMUY» paMKaMH pamkoit CoueBaHoBa
YeJoBeKa (c JIMIIeBOM CTOPOHBI TeJa)
JI0 IMpaMHUJ U | TIOCIIe MUPaMU/L, IOMa B | JI0 MMUPAMHUI U TIOCJIe TTUPaMUI,
BBIXOJIa U3 JIoOMa | TPUXOXKEH, HA TOM e | BBIXOJa U3 IoMa | JI0Ma B IPUXOXKEH,
Ha ynuny (9.54) | wmecte, uro n 13.02.15 | Ha ynumy (9.45) Ha TOM K€ MECTe,
(18.16) gyro u 13.02.15
T c hi§ c (18.03)
7 +14,5 +13 +11 +11,5 +5 +3
6 +14 +13 +13 +12,5 +4 +2,5
5 +13 +13 +14 +12 +2 +2
4 +12 +15 +14 +14 0 0
3 +11,5 +12 +14 +14 -1.5 -2
2 +14 +14 +14 +13,5 -4 -4
1 +14 +15 +16 +15 -6 -5

HO,Z[‘-IépKHYTBI 3HAYCHHA, OTIIMHAOIIUCCA OT HOPMBEI.
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Tabnumna 9a

JHepro3zamepsl (B 0a/1aX) OMOMOJISI HCCIIeI0BATE IS MUPAMU/ VISl BbISIBJICHUS BJIUSIHUSA
KaKI0# U3 rpaHeil nupamMua Ha yeaoBeka (14.02.2015 r., 11.58-16.58 mck)

[Tupamusisl n

3ameps! OMOMOINS ¥ BpeMst 3aMEPOB Y Pa3HbIX IpaHeil mupamug

9HEPrOLEHTPHI pamxoii CoueBaHOBa (C JU1IEBOI
«WCTIAHCKUMI» PaMKaMH
YeNnoBeKa CTOpOHBI TeJa)
¢ B 0 3 C B 0] 3
i ] o | 2] < | 5] ¢ | 1] e
11.28 11.45 11.55 12.10 1215 | 1219 | 12.27 | 12.31
7 +15 +14,5 | +20 +19 +165 | +155 | #135 | +145 | +4 +6 +5+6 | +5+6
6 +15 +14,5 | +18 +17 +14 +155 | +15 +155 | +4 +4 +6 +4
= 5 +15 +15 +195 | +18 +14 +165 | +14 +135 | +2 +4 +6+8 | +2+4
é_ 4 +155 | +155 | +18 +18 +15 +165 | +135 | #135 | 0 0 -2 0
= |3 +16 | +165 | #1565 | #1565 | +165 | +155 | #14 | #115 |-15 |-25 |69 |-255
2 +17 +17 +15,5 | +15 +16,5 | +155 | +14 +12 -25 4 -5 -4
1 +185 | +185 | +155 | +155 | +16,5 | +16 +10,5 | +115 | -35 -6 -5 -6-7
17.06 17.16 17.25 17.44 16.15 | 16.20 | 16.22 | 16.35
7 +14 +15 +14 +16 +15 +15 +15 +15 +6 +6 +6 +6
6 +15 +15 +15 +16,5 | +15 +15 +13 +15 +4 +45 | 43 +4
= |9 +13 | #17 | 4155 | 416 | +17 | 4155 | +13 | +16 | +4 +8 +3 +4
£ |4 +145 | +17 | +16 | +#17 | +16 | +18 | +16 | +17 | -15 |0 0 0
A3 +18 | 415 | +16 | #15 | +19 | +18 |+15 | +155 | -4 -3 -3 4
2 +18 +17 +17 +16,5 | ¥155 | +155 | +16 +16 -4 -7 -4 -4
1 +18 +17 +17,5 | +17 +16 +17 +16,5 | +17 -6 -12 -6 -6
Vcran, 3aMepoB He JeNnaj: CyMEepKH, II0X0 BUIHO MENKUE MU(PbI 16.39 | 16.44 | 16.49 | 16.58
7 3anmcen +5 +6 +3 +45
6 +3 +4 +25 |43
. 5 +2 +2 +2 +2
E |4 0 0 0 2
= |3 -2 -3 -4 -4
2 -4 85 |6 -l
1 55 [ -7 9

[Tpumeuanue k Tadmuie 9 a,6: NTOAUEPKHYTHI 3aMEPhI, 3HAUUTEITHHO OTIMYAIOIIMECS OT COCSTHUX (st
«UCTIAHCKUX» PaMOK — OoJiee 4eM Ha OJIiH 0asut) Wi OT HOpMBI (Jutst pamku CoYeBaHOBA).

O0cy:xaeHne pe3y1bTaTOB

B nuteparype nuib B OJHOM MCTOYHUKE YAAJIOCh HAlTH CBEJCHMS O BIUSHUU NMUPAMU]] Ha
SHEProLEeHTPHl uenoBeka U jpyrue opranusmsel (IlaBmosa, 2004). Ilpexxne ueM npouMTHPOBATH
JaHHYIO paboTy, MpHUBELy Ha3BaHWE CEMH OCHOBHBIX SHEPrOLEHTPOB (YaKp) M Ha PYCCKOM, U Ha
caHckpure: 1 — KopeHb (Mynazaxapa), 2 — 3apol (cBaaxucTXaHa), 3 — )KMBOT (MaHuIypa), 4 — apio
(anaxata), 5 — ropno (Bumyaxa), 6 — ueno (amkHa), 7 — Makymka uinu Tems (caxacpapa). [lo-
PYCCKH YaKpa Ha3bIBAE€TCS «CTOTHOM.
C.H. [TaBnoBa nuuiet cienytouree [1]:

«O6paTI/ITBCH K 3TOMY BOIIpOCY MCHA H06y,Z[I/IJ'II/I Ha6J'IIOILCHI/ISI, OCHOBAHHBIC Ha

UCCIIEIOBAaHUM JIBYX TNHpPaMUJ, HMEIOIUXCS B MoeM pacnopsbkeHun. O0e mnupamuabl
BBINOJIHEHBI CTporo B mponopiusx Bemukoit nupamuasl (BII) B T'm3e. Opuenranus mo
CTpaHaM cBeTa coOuojieHa Toxe B cooTBeTcTBUM ¢ BII (B mpegenax Bo3MokHOCTEH
kommnaca). OfHa U3 mupaMua uMeeT BhIcoTy 3,7 M, apyrast — 0,7 M. Ha3zoBeMm ux /i yno0cTBa
U3JI0KEHUS MaTepHaia «OoJbIIas» U «Majas».
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Tabauia 96
JHepro3zamepsl (B 0a/1aX) OMOMOJISI HCCIIeI0BATE IS MUPAMU/ VISl BbISIBJICHUS BJIUSIHUSA

KAKI0H U3 rpaHeil NMPaMHU/l HA YeJIOBEKA (KMCIAHCKHEe» PAMKH
16.02.2015 r., 9.20-11.07)

TTHpaMue! 3amepsl 6gonon51, BpeMsI 3aMCPOB U ](;CBGHICHHOCTL y péIISOHI)IX rpaHeu HI/IpaI\3/II/II[
1 OHCPTOLCHTPLL 1 | c 1 | c 1 | c 1 | c
Hesoseka 9.20@ 933 ® 957 O 10.15 @
7 +9,5 +10 +145 | +135 |+125 |+125 |+105 |+105
6 +9 +115 | +145 | +14 +11 +12,5 | +10 +10,5
. 5 +9 +12 +15 +145 | +105 | +13 +105 | +10,5
& 4 +9,5 +12 +145 | +15 +12 +14 +12 +11
2 |3 +11 +11,5 | +145 | +155 | +10 +11 +125 | +12
2 +13,5 +12 +14 +14 +11 +115 | +9,5 +11,5
1 +13,5 +13 +14,5 +14,5 +11,5 +13 +10 +12
10.30@ 1040 ® 10.55 @ 11.07 @
7 +8,5 +8 +11 +10 +11 +11 +9 +8,5
6 +10,5 +11 +12 495 +115 | +115 | +10 +9,5
= 5 +10,5 +9 +12 +105 | +115 | +115 | +12 +13
g |4 +75 +13 | +14 +12 +115 | +11,5 | +#11 | +12
M 3 +11 +10,5 | +135 | +12 +135 | +13 +9 +9
2 +75 +75 +135 | +12 +14 +13 +9 +9
1 +8,5 +7 +15 +14 +14 +145 | +10 +9,5

HeoxunanHo, HaXoAsICh CIy4YailHO CHApy>KH HAIPOTHB CEPEIWHBI BOCTOYHON I'paHU
OOJIBIION MUpPAaMHIBI, ST IOYYBCTBOBAJIA YCHIICHHYIO paboTy cepaeyHOM 4Yakpbl (aHaxatsbl).
OTX0Xy B CTOPOHY — BC€ BO3BpalIaeTcsi B HOpMy. Tornma mosiBMiIachk MbICIb 00CIENOBATh
apyrue rpanu. Oka3anoch, 4TO KaXkaas TpaHb BIMSET HA YEJIOBEKa HE TOJIBKO pa3HOW CHUIION
BO3CHUCTBUS, HO M JIOKAJILHO, T.€. HA KOHKpEeTHbIE Yakpbl. C cegepHoll CTOPOHBI HANIPOTHB
cepeOunvl cpanu HAYMHACTCS YCHJICHHO paboTaTh Tak Has3bIBaeMas TOpJoOBas 4Yakpa
(Bumynxa), ¢ 3anaoHou — 4Yakpa, HaXOIAMIAsCs B 00JIACTU COJHEYHOTO CIUICTEHUS
(MaHunypa), ¢ 100/cHOl — ABE YaKphl, HAXOAAIIMecs B 001aCTH HUKHEH 4acTu NMO3BOHOYHUKA
(Mymagxapa W cBaaxucTxaHa). HeogHOKpaTHO MNPOBENEHO B pa3HOE BpEeMs CYTOK U C
UHTEpBAIOM B roj. B yObiBaromieil mocieqoBaTeNbHOCTH 1O MOIIM BO3AEHCTBHS TpaHU
MOJKHO TTOCTaBUTh TAKUM 00pa3oM: CE€BEpHasi, BOCTOYHAs, 3aIa{Has, FO)KHAsL.

JIONOJMHUTENbHBIE CBEACHUS IO 6030€UCmEUlo 2paHeli nupamudbl KacarTCs MOUX
HabOnooenuti 3a pacmumenvruvlm mupom. C ceBEpHOW CTOPOHBI OOJBIION MUpaMUAbI ObLIH
nmocakeHbl KamTad u Jjumna. Cyns 1Mo WX BHEIIHEMY BHUJY, SHEPTUs CEBEPHOH CTOPOHBI
NUpaMUbl UX yrHeTaja M MHoJaBisiia: o0a JepeBa MOYTH HE JaBajld BETOK B CTOPOHBI,
TSHYJUCHh TOJIBKO BBEpPX M IUI0X0 pociu. Korjma mx mepecannid moaajiblie ¥ Ha BOCTOK,
JIepeBbsl OKWJIM, a KallTaH BIIEPBbIE 3alBesl. 3aTO BBIOIIMECS PACTEKaHUs, BCIKOTO BUAA
JMaHbl aKTHBHO TSAHYTCS K NMUPaMUZE, ¢ KaKOil Obl CTOPOHBI OT HEE OHW HH POCIH. Y MEHS
JlOMa C CEBEPHOM CTOPOHBI MaJIOi MUPaMM/JIbl 103 BBITSIHYJIOCH B BHICOTY Ha 1,5 M, HE J]aB HU
eauHoro noodera. To e camoe HaOII0AAIOCh U ¢ IUTPYCOBBIMU (TpedndpyTamu).

BosgeiictBue Ha evicuue uakpel (alkHa — TPETUH IJ1a3 M caxacpapa - TEMEHHas) ¢
BHEIIHEH CTOPOHBI OONBIIOW MUPAMUABI MOXHO OBUIO OBI, BHIWMO, OIIYTHTh, €CIIH
MOJTHATBCS HA YPOBEHb GepXHell mpemu 8blCOmbl Nupamuovl. Mory Mo JUYHOMY OIBITY
CYAMTH TOJIBKO O TOM, YTO TOTOK SHEPTHH, UAYIIUN 68epX OM GepUIUHbI MATOU NUPAMUObL,
BO3/ICHCTBYET OYEHb CHJIBHO HMMEHHO Ha O3TH 4Yakpbl. OHM e aKTUBU3UPYIOTCA NpHU
HaXOXICHUU 8 GepXHell mpemu 6Hympu OOIbUlol NUpamuosl. ITO OMSATh-TAKA MO JINIHBIHA
CyObeKTUBHBIA omnbIT. HO ecTh M OOBEKTUBHOE CBHJETENBCTBO TOTrO, YTO MHpaMHIA —
KOHIICHTPATOp SHEPrUU: MOOWIIBHBIA TelaedoH B Heil paboTaeT Kak MOITHAS «TIYIIHIIKa» B
panuouanasoHe.
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MHe OBl XOTEN0Ch 00paTUTh BHUMAHHUE WHTEPECYIOIIMXCSI TAKOTO pojia pobdaeMaMu
BOT Ha 4TO: Benmkas mupamuia Obuta 0OMUIIOBaHA 3€PKAIBHO OTIIOMPOBAHHBIMU TUITMTAMU
M3BECTHSIKA, KOTOpbIE HMMENH OTPHUIATENbHYIO KPUBHU3HY C mporudbom B 1 M. M 310 Ha
TUIOMIAIA KaXIOM IpaHu, paBHOU 2,2 Ta, MPHU TOJIIMHE OOIHIIOBOYHBIX TIUT 2,5 M! OOBIYHO
MBI yJIUBIIAEMCS: KaK APEBHUE ETUNTIHE 3TO caenanu? M Bo TyT-TO cONOCTaBIEHUE IPUBOIUT
HAacC K BIIOJIHE OINPEAEICHHONW MBICIIN: CO3[aBasi IOBEPXHOCTb C OTPULIATEIbHON KPUBHU3HOM,
OHM OpraHU30BBIBAJIM BOKPYI MHUpPaMUIbl MPOCTPAHCTBO, IOJUUHSIOLIEECS TIE€OMETPUH
JIo6ayeBCcKOro, MPOCTPAHCTBO, B KOTOPOM OCYIIECTBHMBI IMPOCTPAHCTBEHHO-BPEMEHHBIC
nepexonabl! KoHeuHo, M mMpaMuzibl ¢ IUIOCKUMHU TpaHsMmu oOnanatoT sddextom ¢dopMbel u
CO3MAl0T MolIHble NOTOKH. Ho Kakmas TpaHb NUpaMuabl, OOJajarouias OTpPHLATEIbHON
KPHUBU3HOM, CO3/aeT CBOKO (POKATBHYIO INIOCKOCTh M CBOM (okyc. O TOM, YTO TaM MPOUCXOIUT,
Halel Hayke MOKa Majo M3BECTHO, OJHAKO JApPEBHUE OO0 3TOM 3HAIM U MpeANpUHUMAIU
YCUJIUS IO CTPOUTENIBCTBY MOJOOHBIX COOPY>KEHUH.

AspodoTocheMKH MOKa3aiH, yTo U Kiajka rpaneit BII naxxe 6e3 00IUIIOBKY UMEET Ty
e KpUBHU3HY. UTO MPOCTPAHCTBEHHO-BPEMEHHBIE NIEPEXO0/IbI OCYLIECTBUMBI, [TOJATBEPIKIAETCS
HallUMU M aMEPUKAHCKMMHU JIETUMKAMH, JETaBUIMMHU NpAMO Haja ['M30i BO BpeMsi BOWHBI
mexny W3pamnem u APE B msatuzpecsateie roasl mnpouuioro Beka. IIpubopel kaszamucek
«B30ECHUBILMMUCS», a YAChl IOKA3bIBAJIN BPEMs, OTIIMYHOE OT 4YacoB Ha aBrMabazax. CaMoeThl
IUIOXO TOJYUHSUIMCh IWJIOTaM, B BO3JAYXE KpPYTWJIACh HEBEPOSTHAs  «KapycCelsb»
HeymnpaBiseMblx MamuH. K cuacThio, Bce o0xoaunoch 0e3 CTOJIKHOBeHHH. B HacTosiee
BpeMs MOJIETHl Ha/l IUPaMUJIaMU 3allpellieHbl. DTO MEPBbIM OTBET HAa BOIIPOC «3aueM»?

Ho ectb u BTOpOI, BOBMOXKHO, HE ME€HEeEe BakHBIM. CBET, OTPa)XKEHHBIA OT POBHOM
3epKaJIbHOW TMOBEPXHOCTHU, CTAHOBUTCS TMOJSIPU30BAHHBIM. Buammo, Ha apyrue BUIBI
SHEPIreTUYECKUX IOTOKOB BO3JEUCTBUE TAaKOM IMOBEPXHOCTU AaHAJIOIMYHOE. MBI 3HaeM O
BO3JICHCTBUU IMOJIIPU30BAHHOIO CBETAa HA 4YeJNOBEKa (Yallle BCEro 3TO BO3JEHCTBUE
OTpHUIIaTeNIbHOE) M BOOOIIE Ha Ouonornuyeckrue OOBEKThl. A ecnu Mmojsipusanus cBera (Uiu
APYTUX DHEPTUI) MPOUCXOIUT B pocTpancTBe JlobaueBckoro? Yro mer 06 sTom 3Haem? Ilo
cytu nena — Huudero. Korma compukacaembes ¢ mpoOiieMaMu TakKOW CIOXKHOCTH, HAIIU
«3HAHUS» OKAa3bIBAIOTCS COMHUTEIBHBIMH W NPUMHUTHBHBIMH. Bo Bcsikom ciywae, 10
cTpouTeneit Bennkoil mupaMuibl MbI SIBHO HE JOTATHBAEM (M HE TOJIBKO MO TEXHOJIOTHSIM).

H.H. Henomusamuii B KHUre <«OHUIMKIONEIWS 3aragoyHoro HW HEBEIOMOIO)
YyIIOMHUHAET emle OJHY YAUBUTEIbHYIO OCOO€HHOCTh mupamun: «M3mydenue B
yIbTpauOoIETOBOM CIEKTPE MUPaMUJbI MOTJIOMIAIOT B JECATh pa3 CUIbHEE, YeM JOMYCTUM,
KyOBI...»» [1, c. 124-127].

Tenepp — k Hamemy wmarepuany. Kpome 3amepoB ['-o0pa3Hoil (Tak Ha3bIBaeMOM

«HUCTIAaHCKOM») paMKOM, s Jenal 3amepbl U pamkoi CoueBaHOBA. DTO MO3BOJUIIO MOIYYUThH OoJiee
HaJEKHBIE U B3aMMOIIPOBEPsiEMbIE Pe3yabTaThl. J[€710 B TOM, 4TO ¢ moMoIplo pamku CodeBaHOBa
MO>KHO MOJYYUTh JaHHBIE O TOM, B KaKyl0 CTOPOHY — BIIPaBO (CUMTAJIOCh «ILIIOCOM» IPU JaHHOU
METOAMKE HM3MEpPEHMs) WM BJIEBO (CUMTAIOCh «MHUHYCOM») Bpamaercs pamka. «lMcmaHnckumm»
paMKaMHu BpallleHHE€ BIIPaBO-BJIEBO OLIEHUTH cioxkHee. Ho mpu OIeHKe XapaKTepUCTUK OHOMOIs
4eJoBeKa, NPU HM3MEPEHUH 4Yakp, HOpMa JJisi 4eTBEpPTOH (CepleuHOl) Yakpbl paBHA HYIO — IpH
IIPUMEHEHUHM METOJIMKN u3MepeHuil mo CoueBaHOBY. OTO BeCbMa 3aTPYIHSET OLICHKY BO3JCHCTBHS
Kakoro-i1oo (aktopa Ha cep/Le UCTIBITYEMOTO.
B 10 Xe BpeMs «ucnaHCKUe» paMKH, CHaOXEHHbIE JIUMOOM, MO3BOJISIOT Oojee TOYHO (B Oaax)
OLIEHUTDH BO3/IeHCTBHE Kakoro-mubo ¢gaxkropa. OAHAKO 3HAKU «IUTIOC» U «MUHYC» B 9TOH METOJHKE
o0o3HavaoT uHOe. «[lmoc» - 3TO M3NIydyeHHe OT uelnoBeKa, NpeaMera, oObeKTa HUIET 10
HaMpaBJICHUIO K onepaTopy ouosokanuu. «MuHyc» 0003Ha4YaeT, YTO HANPaBICHUE U3ITyYeHUS — OT
orepaTopa, OT UCCIIeI0BaTeNs K MPEAMETY, 00bEKTY, UCIBITYEMOMY.

Jlns Gonee TOUHON MHTEPIIPETALMH JaHHBIX, 51 3alMChIBAN B PsiJie CIydaeB BpeMs 3aMepoB,
OCBEILEHHOCTD, MTOT0/1y, CBOE cocTosiHue. 1160 3Tu GakTophl BecbMa CyIIECTBEHHbBI U MOT'YT CHIIBHO
BIMATH Ha pE3yJbTaTbl, BIUIOTH JI0 BBIOPAKOBKM HEKOTOPHIX JaHHBIX. Hampumep, s He mpoBEN
SHEPTo3aMepoB MUpPaMU U cBoero ouomnods 15 deBpans 2015 roga, T.K. B 3TOT JIeHb ObLTa METENb,
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caer nipu Bugumoctu 20-100-(mo 500) m, Temmeparypa -15°C u Berep CC3 no 15 m/cek. Ha
CIIeYIOIUN JIeHb, T.€. 16 ¢eBpans, 3T0 0Tpa3wyioch Ha MOEM OOIIEM CaMOYYBCTBUU C yTpa (CM.
rpady 2 taba. 7, Bpems 3amepa 9 1 10 muH.): 10oxo cmaj, 6osena rojgosa u mpasoe noapedepne (1
deBpaiis, T.e. 3a JABE HENENH JO ITOro, s cliomMall 4eTbipe pedpa). Janusie ot 9.10 16 despans
MO3TOMY HEKOPPEKTHO CPaBHHBATH C OCTAJIbHBIMH, HO 51 BCE K€ WX BKIIOYWI B TaONHUIly 7 Kak
HarJsIaHBIA  TpuMep QG QGEepeHIIMPOBAHHOTO aHalW3a MOJYYCHHBIX pe3yibTaToB. B  cBere
CKa3aHHOT'O SICHO TaKXKe, YTO JaHHbIE TaOMUIBl 9a CpaBHUMBI MEXIy cO00ii, HO HE C JIaHHBIMH
tabmuiel 96. To ke — u ans Tabnumbl 9 6: cpaBHUMBI MexX co00#, HO He ¢ 9a. OnmHako olOmue
3aKOHOMEPHOCTH BIIMSHHSI TIHPAMHJl Ha JIFOJCH BBISBIISIOTCS, HECMOTPS Ha pa3jinyke B IOT0JIe

(Tabm. 10), caMOYyBCTBUH, OCBEIICHHOCTH.

Tabauna 10
ITorona 3a Bpemsi npoBeieHust padoT B 1. 3aKPHIIIKUHO
Harta u Bpems ITorona
00JIaYHOCTH BUJMMOCTh, | Temmeparypa, BeTEP
KM °C
12-13 yac. MaJI000IauHO 10 +1+2 C3, ca0.
13.02.2015 .
16.30 SICHO 10 -2 C3, 1 m/cex
9.35 10 Gau10B c1oUCTOM 10 -3 103, 2 M/cex
14.02.2015 r. 103, 2 M/cex
16.15 10 6amioB 3, cHer -2 103, 1 M/cex
Pa30pBaHHO-0XKAEBOU
18.00 10 6aoB CIOUCTOM 5-7, cuer -2
15.02.2015 r., Bech I€Hb Heba He BUIHO MeTesb 20- -15 CC3,
100 (mo TIOPBIBHI /10
500) m 15 M/cex
10.55 19 6amnoB 10 -8 HITAIIb
BBICOKOKYYEBOM
11.20 9 6amnoB 10 -8 IITHIIb
16.02.2015 . BBICOKOCIIOMCTOM
16.30 1 GaJi1 BBICOKOKYYEBOM 10 -7 C3, 1 m/cex
17.30 (comHIte 3ammuio, 8 daoB 10 -8 LITHIb
paHHUE CYMEPKH) BBICOKOKYYEBO

3aKOHOMEPHOCTH TakoBbl. CHayana 00 o0IieM BO3/JEHCTBUU MUpaMM]l HA YellOBEeKa, T.€. O
TOM, KaK pearupyer ero OwWomosne Ha JUIMTENbHOE TMpeOblBaHWE BO3JI€ MNUpaMui, 0e3
mupdepeHrand Ha rpaHd. Jlig Takoil OIEHKM S CpaBHUBAJ IOKa3aHUS SHEPIETUKU CEMU
SHEProIeHTPOB MOcie MpeObIBaHUs Yy MUPaMUJA U, 4acTo, - MOCJe BeyepHero otasixa. OOmmi
BBIBOJI TAKOB: TapMOHM3ALMS U yBeIudeHue ouomnosa. O rapMOHU3alUK TOBOPUT TO, YTO pa3HULIA
MEX]Jy 3aMepaMM COCEIHUX SHEProlEeHTPOB Obla MM paBHA HYJIO, WJIM HE MpPEBbIIANa OJUH
6am1. Ognako Tak O6bU10 He Beerga. Hampumep, 13 deBpans npu 3amepe B 20 4. 27 MUH. pa3HULA
MEXJy TEepBbIM M BTOPBIM 3HeproueHTpamu Obuta B Tpu Oamna. 16 ¢espans (11.20) pasnuna
MEXy IATHIM U HIECTHIM 3HEProleHTpaMu OblIa B JiBa Oajija, a MEXAY HIECTHIM U CEIbMBbIM — B
TpU-YeThIpe ¢ TMOJIOBMHON Oamna. 14 ¢espans (18.16) pa3Huma Mexay NEpBbIM U BTOPBIM
SHEProleHTpaMH oleHeHa B 1,5-2 6aia, MeXIy YeTBEPTHIM U MATHIM — B 2 0aiia, MEX]y IECThIM
U cebMbIM — B 1-2 Gamna. B nienom Gosbliiee «mocneieiicTBIE» OKa3bIBAETCS HA TOPJIO U TOJIOBY,
XOTS MHOIJIa — U Ha MOYEIOJIOBYIO CHUCTEMY. DTO — INPHU HCCIEJOBAHUM OHUOMOJS C MOMOIIBIO
«ucnaHcKux» pamok. Eciu ke orieHuBath ol1iee Bo3zeiicTBre ¢ momouibio paMku CodeBaHoBa, TO
pe3ylnbTaT HECKOJbKO HWHOW: «IIocieAeicTBHe» MUpaMHI TaKoBO, 4YTO HaOmrogaercs
pasrapMOHHU3aIMs OMOMOJsI, BO3/JEHCTBHE NMPAKTHUECKH HA BCE DHEPrOLEHTPHI, KPOME MIECTOro
(Tabn. 6). MakcuMyM >Ke - U3MEHEHUs 10 OJHOM TpeTH U 0oJjiee OT HOPMbI — Ha MEPBBIA U TPETUH
9HEPrOLIEHTPBHI.

Tenepp — moApoOHBIA aHaNM3 MO BO3ACHCTBUIO Ka)XJ0M U3 rpaHed TpEX MUpaMH]l Ha
SHEPTrOLEHTPHI uenoBeka. [l atoro usydensl Tadmumsl Ne 5 (ot 13.02.2015 r. B 16.10, nupamuaa
No 2); Ne 6 (ot 13.02.2015 1. B 16.32, mupamua Ne 2); Ne 9a (ot 14.02.20151.B11.28 — 12.10 u B
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12.15-12.31, mupamuma Ne 1; B 16.15 — 16.35 u B 17.06 — 17.44 — mupamuga Ne 2; B 16.39-16.58 —
nupamuaa Ne 3); Ne 96 (ot 16.02.2015 r. B 9.20-10.15, mupamuga Ne 3 u B 10.30-11.07 nupamuaa
No 2). Jlannbpie 3TuX Tabmui oOpadoTanbl U cBeaeHbl B Tabimiy 11. OOpaboTka cocrosiia B TOM,
YTO OLEHHMBaJach pasHua (B Oauiax) MEXIy 3HAYCHUSMH DHEProypoBHEH COCETHHX
SHEPrOLIEHTPOB, a TaKXKe MEXAYy IMOKa3aHUSMU IO OAHOMY SHEPrOypOBHIO, HO IO JIMIIEBOH U
CIMHHOW cTOpoHe manuenTta. [lpu pasuume 1,5-2 Oamna u Oonee Takue nugpsl B Tadbaumax
5,6,92,90 BbIIENEHBI MOJUYEPKUBAHMEM, a HOMEpPA HHEPrOLIEHTPOB, IJI KOTOPBIX XapaKTEPHBI
M0JI0OOHBIE PE3KHE «CKAYKM», «CTYNEHBKNY, 3aHECEeHBI B Tabmiy 11.

Tabmuna 11

OueHka BJMSIHUS HA JHEPrOUEHTPHI (CTOTHbI) HCBITYEMOIr0 BO3A€iCTBUS PA3JIHYHbBIX
rpaHeii CHe:KHbIX MojieJieii mupamMuj B 1. 3aKPbIIIKHHO
13-16 ¢eBpans 2015 .

Jlate, ['panu nupamu (O CTpaHaM CBETA) M HOMEpa SHEPTOLEHTPOB
BpeMS, YeNI0BEKa, Ha KOTOPBIE BO3/ICHCTBYIOT T€ MM HHbIC IPAHH
HOMepa MUPaMHU/] HccrenoBanue Mo METOIUKE HccnenoBanue Mo METOMKE
C UCTIOJIb30BAHMEM «HCTIAHCKHX) C UCTIONb30BAHUEM PAMKH
paMoK CoueBaHOBa
C B 10 3 C B 10 3
13.02.15 8 16.10 1,23 1,24 1,234 4,5
(2-s nupamuya)
14.02.15 8 11.30- 2 3,4,56,| 3,456,7 | 2,34,
12.10 7 6,7
(1-s1 mupamuna)
14.02.158 12.15 1,23, 3,5 1,2,34, |1,35,
(1-s1 mupamua) 6 56,7 7
14.02.15 8 17.06- 2,3,4,56 3,4, 2,3,45 | 3,45,
17.44 6,7
(2-s nupamuna)
14.02.15 8 16.15 3,45 | 1,23 3,56 3,5
(2-s1 mupamusa) 5
14.02.15 8 16.39 1,67 | 1,23 | 1,236, | 123,
(3-s mupamua) 7 4,6,7
16.02.1589.20 2,3,4,5,6 3 1,4,5,6 15
(3-s1 mupamua)
16.02.15 8 10.30 2,4,6 1,4,6 3 4,5
(2-s nupamua)

HpI/IMeanI/ICZ qepToﬁ BbIZICJICHBI SHCPIOLCHTPLI, HA KOTOPLIC TdHHAA I'PAaHb HeﬁCTByeT MaKCHUMaJIbHO.

Ananu3 tabmunel 11 maér He Takue ogHO3HauHBIe pe3ynbraThl, kak y C.H. ITaBmoBoii [1].
Econ C.H. IlaBnoBa mumer o ToM, 4To €€ OoJblasi MOJENb MUPAMUIbI BO3/IEHCTBOBANIAa CBOUMHU
rpaHsMHU B HAaUOOJbIIEH CTETIEHN TaK:

CeBepHas TPaHb — Ha S5-I SHEPTOLEHTP («KTOPIIO»);
BOCTOYHAs IpaHb — Ha 4-i («spiio»);
I0’KHasI TpaHb — Ha 2-# («3apoa») u 1-i («kopeHb»),

a Masiasi MOJIeJIb MUPAMUJIbI TAK: MOTOK YHEPTUU OT €€ BEPIIMHBI BBEPX NEHCTBOBAN Ha 7-U
(«reMsi») U 6-i («4eI0») PHEPTOIEHTPHI, TO HAIM JaHHBIC TOBOPSIT O TOM, YTO CEBEPHBIC TPaHU
nupamu NeNe 1-3 game Bo3nelicTBoBaU Ha 2-#, 4-i, 6-i1 SHEProONEHTPHI; BOCTOYHBIE TPAHHU — HA
3-i, 4-1 W 5-1 SHEPTOIEHTPHI; I0XKHBIC — Ha 3-1, 4-i, 5-1i; 3ammaIHbIe TPAaHNU — Ha SHEPTOICHTPHI 3-1,
4-i1, 5-i1, 7-ii. To ecTb, NMpPH CTOSSHMM y TpaHed NUpaMuja yalle ObUIM aKTUBU3UPOBAHBI WU
YTHETEHBI SHEPTOICHTPHI 3- i 4-if, pexe — 2-if wimu 5-i. [locnme oTXoma OT MUpaMUa M OTIbIXA
J0Ma, B TeIie — OMoIoe, Kak MpaBuio, TaApMOHU3UPOBAIIOCH, YBETHUNBAJIOCh.

[To-BuammMomy, HakorjieHWe emi€é OOJIBIIer0 MacCHBa JJAHHBIX TIO3BOJIUT TIOJAPOOHEE
BBISICHUTH POJIb TNHUpaMuj TMpU BO3JECUCTBUM HUX Ha uyeioBeka. I[Ipuuém c yuérom Kak
reorpadYeCKUX KOOPAWHAT, TaK W HAJIMYMS SHEPTOAKTHBHBIX 30H BOJIM3HM SKCIIEPUMEHTAIBHOTO
T0JIsA, TIOTOJIbI, BPEMEHH CYTOK, OCBEIIEHHUS, COCTOSIHHSI UCIIBITYEMBIX M OINepaTopa OMONIOKAIUU U
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JIPYTUX OCHOXHSIOMHMUX (akTopoB. Oco00 IEHHBIMH OBLTH OBl pe3yJabTaThl SHEPTOU3ZMEPCHHI
HaCcTOAIMUX MNUpaMUI U 6HOHOH€I>'I HCIIBITYCMBIX BO3JIC HHX, C MNPUMCHCHHCM HC TOJIBKO
OMOJIOKAIUKA, HO U WHCTPYMEHTAIbHBIX M3Mepenuit (mpuoop MI'A-1), mpuOOpHBIX METUIIMHCKUX
naomonenuit (JUAIDHC, Tonomerp, anekTpokapauorpad, snekrposuiedanorpadp, SHUOTPOH

U T.J.).
Jlureparypa

1. ITaBnoBa, C.H. Pasmbinienus o Hayke apesHux / C.H. [TaBmoBa. - Mocksa: HoBsrit ieatp, 2004.
—239c.

STUDYING VOLOGDA SNOW PYRAMIDS
V.V. Brunov

persh@mbh.vstu.edu.ru

In winter 2015 near Vologda were built three models of the snow pyramids. With the help of dowsing assessed the
impact of the pyramid of the surrounding countryside and to the person who is next to them. It is shown the total effect
of pyramids on human and its impact on the energy centers of each of the faces of the pyramids. The impact may be
positive, congruent, and "negative", violating of the normal, smooth border of human biofield.
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«KOCTEP HA BETPY» UJIM O TAK HA3BIBAEMOM OKCTPACEHCOPHKE M1 O
BO3AEMCTBUU CBATUJINIL HA JITOJEN

B.B. bpyHnos

persh@mbh.vstu.edu.ru

Kpome «rpaguiioHHBIX» 5-7 CEHCOPHBIX CHCTEM y YeJIOBEKa MX B TPH-4eThIpe pasa Oojbhie (o aBaauatd AByX). U
9TO — HE 3KCTPAaCEHCOPHKA, OHM IPUCYINN OONBIIMHCTBY TIOACH OT POXKICHUS. OTH 22 CHCTEMBI U €CTh «O0XKbH
UCKpBI», M3 KOTOPBIX KaXABIH UEIOBEK O00M3aH CHENATh «IUIAMA», pPa3BUBaTh CBOM CIHOCOOHOCTH C TIOMOILBIO
TPEHHPOBKN M ympaxkHeHHH. Ho ropona, TeXHOTeHHas IUBMIM3AIMSA T'yOWT, «3aXyBaeT» 3TO IUIaMs, 3TOT KOCTED.
OnHaKo CBATHIIMIINA APEBHUX JIIOACH IEHCTBYIOT Ha YEJIOBEKa MOIIHO, KOMIUIEKCHO, JAIOT HaM CHJIBI M HOBBIC 3HAHHS.

Elte co mKogbHOW CKaMbH HAM BHYIIAIOT, YTO YEJIOBEK MMEET ISATh CEHCOPHBIX CHCTEM.
910!
1) 3penue, THGOPMAITUs, TIOTydaeMasi ¢ MOMOIIBIO TJ1a3, HauboJIee «IUCTAHTHAS: CBET

JaJICKHUX 3BE€30 IIPUHOCUT HaM CBCIACHUS O COGHTI/IHX, COBCPUIMBHINUXCA OT HAC HA paCCTOSIHHUAX B
COTHH MUJIIMOHOB CBCTOBLIX JICT,

2) cayx. luctanuus, ¢ KOTOPOH CIIBIIIHBI 1a)K€ CUIIbHBIE 3BYKH (TPOM, B3PBIBBI, TPOXOT
aBUAJIBUTATENEH) — BCETO MEPBBIC JECITKU KUIIOMETPOB;

3) 3anaxu MOYKHO ITO4YBCTBOBAaTh 32 KUJIOMETPHI (U TO, €CIIM HOC HE 3aJI0KEH);

4) MAaKmuibHas uHGopmMayus BOCTIPUHUMAETCS C METPa U MEHEE;

5) 8KYC — TOJILKO KOTJa MOJO0XKHUILb YTO-THO0 B POT, T.€. CAHTUMETPBHI.

W 310 BCE, 4TO MBI UMEEM OT IPUPOLBI?
Koneuno sxe Het! JlaBaiiTe mpoaoIKUM CUET:
6) 2pasuoamyuKky — HaXoJsATCS BO BHYTPEHHEM yX€ 4esoBeKa (M KUBOTHBIX) U

MO3BOJISIFOT OMPENENSITh BEKTOP (U CUITY) TpaBUTAIIHH;

7) ungpaxpacuwvie (mennogule) u yivmpaguonemossie ceHcopvl HAXOAATCS B KOXKE U
CHOCOOHBI BOCTIPUHUMATh HH(OPMALIHMIO ¢ TUCTAHIIMU METpa U OoJiee;

8) uHgpazeykosvie ceHcopvl — ITO KOXKa, PYKH, HOTH, BCE TEIJIO YeNIOBEKa U )KMBOTHBIX
— BOCIIPUHUMAIOT HECIIBIIIUMBIE YXOM BUOpAIUU, HAYIINE U C TUCTAHIIUA B CAHTUMETPHI, U
KkmioMeTpsl. M3 Hanbosee n3BECTHBIX MPUMEPOB MIPUBEY TaKue: cobaKa cracia KU3Hb JIOSM BO
BpeMs anrxabaicKkoro 3eMJIETPSICEHUsI, TOUYBCTBOBAB KOJICOAHUS IMOYBBI; 3MEU U SIIEPHIIBI
BBITIOJI3JTM M3 CBOMX 3UMOBOYHBIX YOSXKHIIl B OKTSIOpe MecsIle nepe 3emiierpsicenneM B Kpopimy.
Ctporo roBopsi, ”HGPa3BYKOBYIO UyBCTBUTEIBHOCTh MOKHO ObLIO OBl OTHECTH K TAaKTUIILHOM,
KOTOpOi1 obnanaet koxa. Ho Benb nH(pa3Byk Teno 4yBCTBYET U B oJiexk1e, U B 00yBH. Kpome Toro,
KOXa 00JIaZjaeT U AJIEKTPOCOMPOTUBICHUEM (CyXasi), U AIEKTPOIPOBOAHOCTHIO (BJIaXKHAas), T.€.
YYBCTBYET 3JEKTPOTOK. A TaKkKe€ XMMHUYECKOE BO3ACHCTBUE U T.I1.;

9) MazHumooamyuKamu SIBISIFOTCS MO3KE€UYOK, KOXKa PyK U HOT, KpoBb. Korja s
TOTOBHWJI ONIEPAaTOPOB OHMOJIOKALIMY, TO 33 TOJTOAa U OOUINX, U CTIEUaIbHBIX TPEHUPOBOK CyMeE
00Yy4HTH CaMbIX OOBIKHOBEHHBIX KEHIIIMH TOMY, YTO OHHU C JUCTAHIUHU 2 — 2,5 M CyMeJIl YBEPEHHO
oOHapyXHBaTh HEOOIBIIION MAarHUT, CIIPSTAHHBIN 1TOJ OJTHY U3 METAJUIMYECKUX MHCOK;

10)  xposwb u Opyeue 6uosicuokocmu (CitoHa, Moua, tumda, CE3bl) IBISIOTCS U
HocHuTensiMu uHpopmarun, u e€ npuemnukamu. E.W. [1lunosa [5] onuceiBana ciydau, Korja Ha
KPOBb, HCCIIEYEMYIO €10 T10JI MUKPOCKOIIOM, BO3JEHCTBOBAIM MOJIUTBOM, IEHUEM TIcaaMoB . U B
KPOBHU HUCUYE3aII TaK Ha3bIBAEMbIC «UYEPHBIE TIETIINY, CBUETEIHCTBYIOIINE O paHEe TPOU3BEICHHOM

* C IMCTaHIUK B HECKOJILKO METPOB.
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Ha BIIaJIeTIbIIa ATON KpOBU MH(OpMaIIMoHHOM Bo3aelcTBIH. Heuto monoOHoe onuckiBaeT 1 M.J.
Tonenkona [3];

11)  JIDC (0sotinvie snexkmpureckue ciou) COCTOIT U3 CTPOTO OPUESHTHPOBAHHBIX
MOJIEKYJI BOJIbI M OKYTBIBAIOT OOJIBIIMHCTBO KJIETOK Hamiero tena. A.B. boOpos [1, 2] uccrnenosan
peaknuto J1D9C Ha nHGOPMAIIMOHHOE BO3/ICHCTBUE U OOHAPYKHUII, YTO TUCTAHIINS, C KOTOPOH
YEJIOBEK BO3JEHCTBYET Ha BOAY, MOKET COCTABJIATh HECKOJBKO cOT MeTpoB. Kcraru, /[19C
MPUCYIIHU U MUHEPATbHBIM, MUHEPAJIbHO-OPraHUYEeCKUM YaCTHUIIaM MOYBHI (CM. YUYEOHHK
«Mexanuka rpyHToB»). JI9C, no-BuguMomMy, Takke MOTYT UTPATh POJIb HeCTIEU(PUUECKOTO
CEHCOpa, pearupyroiero Ha COJMTHEYHYI0 aKTUBHOCTb, MarHUTHbIE OypH, aTMOC(EPHBIE SIBICHUS;

12)  6apooamuuku — HAXOJATCS B yIIax, CBSI3aHbI ¢ HOCOTJIOTKOM, U pEarupyroT Ha
BHEIITHEE JJABJICHUE KaK MPU MOIBEME B TOPY, TaK U MIPH HBIPSHUU O] BOLY;

13)  Ha anexmpomazHumHble NOJISL HEBUOUMO2O 2NIA30M OUANA30HA MOTYT PEarupoBaTh HE
TOJILKO KOa, KPOBb, OMOKUIKOCTH, HO U cepale, Jerkue, [{THC u nepudepuueckas HepBHAS
CHCTEMa, a TaK)Ke CUCTEMa dHepromepuauaHoB. O HAIUYUH MOCIETHEHN YXKe ThICSUeTIeTHs Ha3a
3HAJIU KUTalCKue enuTeNnd, a B 20-M CTOJIeTUU yueHHe 00 SHEeproMepuauaHax u IMarHoCTUKY 110
HUM TIOJIpOoOHO pa3paboTan Hemeukuil Bpau PeitHronbn ®osuib;

14)  cencopamu BIQXHOCTH BO3/yXa SBISIOTCS KOXa, JIETKHE, I1a3a;

15)  «buoxporomempovLy unu «OUOPUMMONO2UYECKUE YACHI OP2AHUIMA» TAKKE SBISIOTCSI
HecnerMpUIECKIMHI CEHCOpaMHU OpTaHU3Ma, OCOOSHHO MPH Y3HABAHUHU «CBOW-IYXKOW» (32 CUT
Onope3oHaHca). YueHue o OnopuTMax moapooHo paspadorano B kaurax D.H. Uupkosoii [4];

16)  anexkmpomopcuonnvimu oamuuxamu (CCHCOPAMH, BOCIIPUHHUMAIOIUMHU CITHHBI,
BEKTOPBI ocelt BpaieHus, OMII u 1pyrue acrekTsl, BOSHUKAIOILIUE PU BPALEHUH TEJ HIIK YacTHll,
JBUKEHHUH BOJIbI U BO3/IyXa) MOTYT OBITh JIaJIOHU PYK, MOAOIIBBI HOT, 3JIEKTPOMAarHUTHBIE TIOJIS
MO3ra, cep/illa ¥ BCEro OpraHmuiMa B 1eoM. JJUCTaHTHOCTh — OT CAHTUMETPOB A0 ThICAY
KHIJIOMETPOB;

17)  cencopamu paouoakmuenvix uziyyeHuti MOTYT OBITh PYKHU. 51 caM 4yBCTBOBAJ
M3JIYYCHHS OT MECYNHOK YPAHOBOM PY/IbI, KOTJ1a TIPOBOIMI JIAIOHSIMHU HaJ MPErapaToM,
xpanaummcs B Mysee 3emnesenenuss MI'Y um. M.B. JlomonocoBa. Pyku nocne ogHoKkpaTHOM 1
KpaTKOBPEMEHHOM «IOKaIuu» Ooienu Tpu nHA. luctanius Bo3nencTBus obu1a 20-25 cm;

18) B KayecTBe TUIMOTE3bI MOYKHO BHICKA3aTh MBICIIb O TOM, YTO HECTICIIH(DUIECKUMH
ceHcopamu, 0elucCmayrouumMu no NPUHYUNY OUOPE30HAHCA O] ONPeOeNeHUs. «CEOU-UYHCOUY» UIU
«aHcUB0e-HedCcU80e» MOTYT OBITh TOJIOTPAMMBbI, XPaHSIINECS B TEHOKOJE OPTaHU3MOB;

19-22) nonocmuvle, mpyouameie, wenesvle u sueucmole (Uiu 2youamsie) cmpykmypol. ITo
MOYKW M MOYEBOH IMy3bIph, TpyOuaThle KOCTH, KOCTU DPEOEp, MO3BOHOYHBIM CTOIO € KaHAIOM
BHYTpH, JETKHE, HOCOIJOTKA, TOJIOCOBBIE CBSI3KHU, Tpaxed M OpoHxu. OHU MOTyT OBITh
reHepaTopaMH BHMXPEBbIX INOJeH U, BO3MOXHO, npueMHHMKamMu OMMW u Bo3aeicTBUsS HMHBIX
(hakTOpOB CpeIbI.

BbiBoAbI TakoBbl. KpoMme «TpaguIIMOHHBIX», OOIIENPUHATBHIX ISTH CEHCOPHBIX CHCTEM,
4yenoBeK o0JasaeT B TPU-YEThIpe pa3a OOJIBIIUM YHCIOM CEHCOPOB, W CHEHU(PHUUECKUX, U
HecTeun(puIeckux. ITO Ha HECKOJIbKO MOPSAKOB MOBBIIIAET YyBCTBUTEIBHOCTb, JAHHYIO HaM OT
npupoasl. [Ipu MamoManbcKoW TPEHHWPOBKE WIIM MPH TOM, YTO JAaHHBIC, MOJyYEHHBIE HAMH OT
NPEJKOB NPU POXKACHUU, HE <«3arylylleHbl», HE <«3arps3HEHBD», HE «OCIEIUIEHBbI» BIMSHUEM
TEXHOT€HHOW IMBWJIM3AIlMM — TpU BCEM TOM JIOAM M O0OJAAAar0T NPUPOIHBIMU Japamu,
Ha3bIBAEMBIMU HBIHE SKCTPACEHCOPUKON. «DKCTpPay B TAKOM KOHTEKCTE 3HAUUT «CBEPX»: HET, HE
cBepx! D10 — HOpMa, noydeHHast oT [Ipuponbl, 3TO U ecTh «00XKbsI UCKPay, 3aJI0)KEHHAas B HAC J10
pPOXIEHUS U NpU pokaeHnu. Kak M3BeCTHO, U3 MCKPHI JIOJDKHO pasroperses miaMsa. BoT Tonbko
BCSIKUU JIU TOPO’KaHWH YMEET pa3BeCTH KOCTEP Ha BETpy?!

B cBere M3I0KEHHOT0 MOHATHO, YTO CBSTWJIMINA BO3JEHCTBYIOT Ha JIFOJEH KOMILIEKCHO U
MOIIIHO, JAaBasl CWJIbI, MCLEJSIs, BpasymJysis, NMpocBeTisis, oaapss. Ho Toibko mpu mpaBUIBHOM,
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IPAMOTHOM IOJb30BaHUH. TOJBKO MPHU TAKOM MOAXOAE IPUPOAOIOIB30BAHHUE) MPEBPAIIACTCS B
KHU3HeoOecreueHue, B )KU3HEYTBEP)KICHHE, B COTBOPEHUE )KU3HU B HAMIYYIIUX e€ BapHaHTax !

Jluteparypa

1. Bob6por A.B. MoaenbHOE UCCIeI0BaHNE MOJIEBON KOHIICTIIIMA MEXaHW3Ma CO3HAHUS. —
Opén: Openl' TV, 2006. — 262 c.

2. boOpoB A.B. BzaumoelicTBre CIIMHOBBIX TOJICH MaTePHATbHBIX 00BEKTOB //
TopcuonHbIe oSt U HHGOPMALMOHHBIE B3aUMOACUCTBUSA: MaTEPUAIIbl MEX/1. HAyYHOM
koH(pepennmu. Xocra, r. Coun, 25-29 aBrycra 2009. — Mocksa, 2009. — C. 67-76.

3. TonenkoBa M.U. DueproundopmarmonHas cynHocTs kpoiu. Jyx, [ymia, 1yXoBHOCTh
JMYHOCTH U KHU3HH. // DHEProMH(POPMALMOHHOE B3aUMO/ICHCTBHE CPEebl M 001IecTBa:
MaTepuansl cemuHapa — Bonorma: Bol' TV, 2008.- C. 49-61.

4. Yupxona D.H. CoBpemennas renmobuomnorus. — Mocksa: ['enmoc, 2005. — 520 c.

5. Humnosa E.N. I'emockanupoBanue / JHepronHGopMarimoHHOE B3aUMOICHCTBUE CPEIbI
u obmecTBa: Marepuaisl cemuHapa 18-19 mas 2006. — Bosorma: Bol'TY, 2006. — C. 62-
69.

FIRE IN THE WIND: ABOUT THE SO-CALLED EXTRASENSORICS AND THE IMPACT OF
SANCTUARY ON PEOPLE

V.V. Brunov

persh@mbh.vstu.edu.ru

In addition to "traditional” 5-7 in human sensory systems there is three to four times more (up to twenty-two). And it is
- not extrasensorics, they are inherent to most people from birth. These 22 systems are the "spark of God", from which
every man must do "flame", to develop their abilities through training and exercises. But the city, technological
civilization destroys, "blows out" the flame, the fire. However, the sanctuaries of ancient people are acting on the person
powerful, complex, and give us strength and new knowledge.
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ITOE3/JIKA HA «BOJIOI'OACKHUE AOJIBMEHBI» 19 MAS 2016 T'.

B.N. Yepnbimuos, 1.®. Hukurunckuii, B.B. bpynos, /[.A. Ky3nenos, A.B. I[TapamonoBa

persh@mbh.vstu.edu.ru

Hano mompoOHOe ommcaHWe IOBYX OOBeKkTOB. TouHee Ha3BIBaTh WX «ceigamm», a He noibMeHamu. I[lomoOHEBIE
coopyxkeHnus ectb B Kapenuu, nHa Konbckom monyoctpoBe, KaBkase - Bce OHM SIBISIIOTCS LIEJIEBBIMU pe3oHaTopamu. C
MMOMOIIBI0 OMOJOKAIIUKM OICHCHBI «IHEPTOXapaKTCPUCTHKWY CCHIOB, a TaKKe WX BO3JcicTBHE Ha sojeit. [ake
kpatkoe (oT 6 mo 12 MuHYT) mpeObIBaHHE HA OJHOM U3 CCHIOB TapMOHU3UPYET U YBEIMYHMBACT OHOIOJE
HccleIoBaTeleH.

«Jlompmenbl» pacnosioxkensl B 4. KoBpmxHoBO KupummioBckoro paiiona Bosoroackoi
obnactu. MectHoe ux Ha3zBaHue «bombiias u Manas miomkmy.

«[lmomKku» pacroyoKeHbl B LIEHTPE ACPEBHHU, HA IOJIOIOM CKIIOHE 3alaj-loro-3amajHou
9KCIO3uUU. B nureparype oHM Ha3BaHbI JoJbMeHaMU. CUMTaeM, 4TO TOYHEE Ha3BaTh UX CEil1aMu.
Jaem Goiee moapoOHOE M TOUHOE ONKCaHHe 00BEKTOB, YeM yKa3zaHo B juteparype [1].

«Marnas miaomka» - 3TO IUIMTa U3 KBaplUTa JJIMHON MO OCH «ceBep-tor» 138 cm, mo ocu
«I0T0-3a1ajl — CEeBEpO-BOCTOK» 165 cM; TonmMHa: B ceBepHOM yacTu 13 cM, B 10ro-BOCTOYHOM 12
cM, B toro-3amaaHout 12-15 cm. B cpeanem 14 cMm. [loBepXHOCTh IIUTHI BhITJIaKeHa. [lnmuta gexut
Ha 5 BaJlyHax Ceporo rpaHuTa, BO3BBIMIAICH HAJ 3emiiei Ha 20-30 cM, caabblii HAKJIOH Ha 0T, I0T0-
I0ro-3amaJi, SBHbIX pUCYHKOB HeT. K BocToky or «Mano# minomku» B 120 cM oT He€ HaxoauTCs
«bonpmias niomka». E€ mapameTpsl TakoBbl. DTO TOXE IUINTA U3 BBIMJIaXKEHHOTO KBapiuTa. Pasmep
0 OCHU «ceBep-tor» 123 cM, 1o ocu «3amaa-BocTok» 147 cM, M0 OCH «IOT0-3aMaj] — CEBEPO-BOCTOKY
158 cM, 1Mo ocu «¥0Tr0-BOCTOK — ceBepo-3amnan» 152 cM. UeTsipe moanopsl ToXe U3 BaTyHOB CEPOTO
rpaHuTa, UX pa3Mep MPUMEPHO TaKOM ke, Kak W noj «Manoi miomikoity: okoso 30-40 cMm. Ha
OJIHOM M3 BaJyHOB (Ha CEBEPO-BOCTOYHOM) OHA JIEKUT HEIUIOTHO, ¢ 3a3opoM 3-4 cm. Ho He
kaudaercsa. TommmHa: ¢ ceBepa 14 cm, ¢ tora 15 cm, ¢ 3amana 14,5 cm, ¢ Boctoka 15 cm. B cpennem
okono 15 cm. Mmeer nerkuii HaKjioH Ha 3amaj. Ha moBepXHOCTH IUIMTHI BBIOUT MPaBOCIIaBHBIN
KpECT, BEpTUKaJIbHAsl OCh KOTOPOT'O COBIIAJAECT C HalpaBJICHUEM CEBEp-1Or, BHU3Y jgaTta — 1893 r.
Maii. BBepxy — cinoBo «Llpw» ¢ nurarypoii ~ HaBepxy (T.e. «Llapb HeOecHbIl»). BHI3Y — OykBa «A»
(a HEe amamoBa royioBa, Kak yKa3aHo B JIMTEPAType).

DHeprozaMepbl OHMOJIOKAIMOHHON paMKOW TakoBbl: Ha «Mainoil tiomke» +148 OGamios
(ecu CTOATH B IIEHTpe IUIUTHI), HAa «bonpmiol miomke» +140 6amioB (B LeHTpe). 30HA BIUSHUS
«[Inmomek» mpoctupaercsa K 3anaay ot «Mamoi» 10 7,8 M (Ha 3TO paccTOsHUE MPUXOAUTCS +28
060pOTOB GHOJIOKAIMOHHOM PAMKH ' ); K BOCTOKY OT «BombIIoii miomku» 10 9 M (+26 060poToB); K
1ory oT kpasi «bompimoit riomku» 10 8,15 M (26 060poTOB); K ceBepy OT «bONBIION IUIOMIKKY - 10
6,55 (6or1ee 20 000pOTOB — HO TOUHEE U3MEPUTH HE YAAIOCh, T.K. K ceBepy oT «llnomek» - 3a60p
13 pabuIs!).

Uccnenosas «ILnomku», B.B. bpyHOB Halé€n, 4TO OHM MOX0XKHU Ha CEMJbl, BUICHHBIE UM B
asrycre 2010 r. ma KaBkaze. M kaBka3zckue, M MIEKCHUHCKHUE CEMIBI — ATO IIENIEBbIE PE30HATOPHI.
Bukrop BUKTOpOBHY BBISICHWII, YUTO JIyYIlle BCETO UCHBITaTh nercTBUe «llnomek» MoxkHO, cuas Ha
FOT0-BOCTOYHOM Yyru1y «boisbmoit miomkmy». [IpuHATE ydacTue B SKCIIEPUMEHTE COTJIACHUIIUCH JBOE
MY>XYMH U keHIInHA. B.B. BpyHOB onpenenun Bpemsi SKCIO3UILIMU Ha CeWJie A KaKJI0ro U3 HUX:
6, 10 1 12 MUHYT COOTBETCTBEHHO. Pe3ynbTaTsl 00CIe10BaHus TPUBEICHBI B TAOIHUIIE.

* 1 obopoT pamMku = 36 GamoB. BpalleHne Mo 9acoBOi CTPEIKE CUUTAETCS «IIOJOKUTETHHBIMY;
BJIEBO, IPOTUB YAaCOBOH CTPEIIKU — «OTPULIATEIbHBIM.
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Tab6muna

Pe3ysabTarhl 3KCNIEPUMEHTA 0 BbISIBJICHUIO BJAUSAHUS ceilia «boablias miomka» Ha 0MomnoJie
aiopeit (ot 19.05.2016, onepatop B.B. BpyHoB)

Cmocnui Ucnoimyemvie
(uakpot) 1 2 3
00 16.42 nocne 17.02 00 16.27 nocne 17.15 00 16.32 nocne 16.55
7 c 7 c 7 c 7 c 7 c 7 c
7 +11 | +12 | +175 | +18 | +10,5 | +5 +18 +18 | +15 +12 +19 +20
6 +55 | +7 +175 | +18 | +8,5 | +5 +18,5 | +18 | +10,5 | +10,5 | +18,5 | +19
5 +7 +9 +17 +19 | +13 +75 | +18 +19 | +10 +10,5 | +19 +20
4 +75 | +12 | +18 +19 | +7 +5 +19 +20 | +11 +13 +20 +20
3 +8 +9 +18 +19 | +10 +6 +19 +20 | +12 +14 +21 +21
2 +10 | +75 | +195 | +20 | +4 +10,5 | +19,5 | +21 | +11 +11 +22 +23
1 +9 +9 +21 +21 | +8 +75 | +21 +21 | +13,5 | +12,5 | +23 +23

AHanu3 Ta0IMIbl HOKA3bIBAET:

1)
2)

3)

34 KOPOTKOC BpEMs ouoroJe HCIBITYECMBIX BBIPABHUBACTCA U CTAHOBUTCA (HO

3HAYEHUSM 0AJUIOB) MOYTH UJIEHTUYHBIM Y BCEX TPOUX;

HanOOJIbIINE BEINUYNHEI BCEX TPOUX HUCIBITYCMBIX MMPHUXOAATCA HAa HUKHIOIO YaCTh

6I/IOHOJ'I$I, Ha pa1710H MOYCIIOJIOBBIX OPraHOB;

BOJOI'OACKHEC «IIJIOLIKM», I1O YCTpOﬁCTBy IMOXO0XXHEC Ha IIPCI- U 3aKaBKA3CKHC 00BEKTHI U

TaK K€, KaK U OHH, ABJIAIOIIHUCCA IICIICBBIMU PC30HATOpAMHA, AHAJIOTHYHO KaBKa3CKHUM,

JeUCTBYIOT Ha JIFOJIeH, TapMOHU3UPYsI OMoII0JIe U, 0COOEHHO, CTUMYJIHPYS

MOUYEIOJIOBYIO CUCTEMY.

YMECTHO BCIOMHHUTH IPH 3TOM BTOPOE HApOJHOE HAa3BaHUE 3TUX JBYX BOJIOTOJICKHUX
ceinoB: «Bepa-Hanexmna-JIto60Bb-Codrsi». Ero Ham cooOuun MecTHbIi xkutens Bukrop JlomuuH,

HBHHEMHﬁCH XPaHUTCIICM

«[Inomexy.

I[pyrI/IMI/I CJIOBaMH, HWJACHTUYHBIC TII0 KOHCTPYKIHUU

CakpaJIbHbIE COOPYKEHHUS €CTh M Ha I0Te, U Ha ceBepe, U B ieHTpe Pycu. U nelcTByroT Ha mronei
OJIMHAKOBO. JTO HABOAUT HA MBICIb O TOM, YTO NPHUHAAJEKAT OHM NPEACTABUTENSM €IMHOU
KYJIbTYPBbI, 3aHUMAIOIIEH OrPOMHBIE TEPPUTOPUH.

Jlureparypa

1. Jlazapes, E.C. [Ipynnsl Pycckoro Cesepa. — Mocksa: Beue, 2009. — 320 c.

TRIP TO "VOLOGDA DOLMEN" 19 MAY 2016

V.1. Cernyshov, I.F. Nikitskiy, VV.V. Brunov, D.A. Kuznetsov, A.V. Paramonova

persh@mbh.vstu.edu.ru

We give the detailed description of the two objects. To be more precise to call them seitas instead of dolmens. Similar
constructions exist in Karelia and on the Kola Peninsula, the Caucasus - all of which are target resonators. With the help
of dowsing were evaluated "energy characteristics" of the seitas, as well as their impact on people. Even a brief (from 6
to 12 minutes), a stay at one of seitas harmonizes and enhances biofield of researchers.
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HABJIIOAEHNA 3A BJIIMAIHUEM COJIHEHYHOI'O 3BATMEHMA 20.03.2015 T
HA JITOAEN, )XKUBOTHBIX, PACTEHUA

B.B. bpyHnos

persh@mbh.vstu.edu.ru

C momouipto OMOJIOKAalMK BIEPBBIE NMPOBEICHBI HAOIIOACHUS 32 COCTOSIHUEM JIIO/IEH, JKUBOTHBIX, PACTEHHH 10 U BO
BpeMsI 3aTMEHHUS. DHEPreTHUECKOE COCTOSHHE oA CHU3WIOCH B 2,5-6 pa3; JKMBOTHBIX — B 2-6 pa3 MeHbBIIE
MIEPBOHAYAILHOTO YPOBHS; ¥ pacTeHUil «3Hepronorepn» B 1,5-5 pa3. BrraBieHsl HEKOTOPBIE (DaKTOPHI, YCHIMBAIOIINE
SHEPronoTEPH 3a 3aTMEHHE (BO3PACT, OCBEUIEHHOCTh, HAIMIHE PSIIOM «3HEPTOZOHOPOB» U T.1.).

Conneunoe 3atmenue 20 mapta 2015 r. B Bonorne 6su10 HenosiapiM. Haganock oo mocie 12
94acoB 110 MOCKOBCKOMY BpeMeHH (B 12 4. 12 muH. ans r. MockBsl). Sl Hayan HaOmioieHue B 7 4acoB
yTpa, emé no 3atMeHus. HaGmroneHue BO BpeMs 3aTMEHHS MHOIO Benuch ¢ 12 4. 30 mMuH., yxe
nocse Toro, kak Jlyna nayana 3acnousats quck Connua. 3akoHYMIoch 3atMenue B Bosorne B 14 4.
20 MUH. IO MOCKOBCKOMY BpeMeHHU. [lomumo ¢ukcanuu nonoxenus Jlynsl u ConHua, nomau
3aKpeITHs JIyHOM cBeTWMIIa, 1 OTMEUas TAKXKe IOroay, COCTOssHME opranu3MoB. llocnennee s Bén ¢
noMoIipio ['-00pa3HbIX (MCMAHCKUX) OMOJIOKAIIMOHHBIX paMOK ¢ JuMOoM B 36 nenenuii. [loBopot
pamku Ha 10° B Ty MM MHYIO CTOPOHY OlleHWBaicsa B oquH O6amit. [logpoOHee meTomuka onucana
panee (bpynog, 2006).

HaGmroienust mpoBenieHbl B JIepeBHE 3akpbIIKMHO Bomoroackoro paiioHa: 3To B 4 KM OT T.
Bonoraer nHa 3aman, mo HoBonagoxkckomy mocce, B 1,5 km ot m.r.1. EpmakoBo. S HaGmroman 3a
CBOMMH JIE€TbMHU, 32 KEHOM, 32 COOOH, 32 HAIIMMH TOMAITHUMU KHUBOTHBIMH U 32 JAEPEBbIMU IapKa,
KOTOPBIM HaXOAUTCA PsIOoM ¢ HamuM joMoM. Jlosst 3akpbitust JIynoit CosHIla MHOIO OLIEHMBAJIACh
BHU3YyaJbHO, MPHU B3IJIIE Yepe3 3aKoMYEHHOE CTeksno. B mepuox Makcumyma AONs MEPEeKPBITHS
COCTAaBJISUIA JUISl HAIIEH MecTHOCTH He Oonee 25-30%. Hauwnnan 3aremusThest auck CorHia ¢ cekropa 2
yaca, MakcuMyM ObUT Ha 12 yacax «amdepOnaray, okondanue — B cekrope 10-11 yacoB. BuzyansHo Ha
MECTHOCTH 3TO BOCIIPUHUMAJIOCh KaK CHMKEHHE OCBEIIEHHOCTH, OyITO MpU paHHUX cymepkax. [Ipu
3TOM B HauaJie 3aTMEHMs Ie0eTain Yeu€TKH U IIETIIbl Ha IePEeBbsIX, B apKe resia 0oJbIasi CHHUIA (HO
cnabo, He MHTEHCHUBHO), HaJ 3aCHEKEHHBIM OrOpOJIOM, JIYTOM M BO3JI€ JOMa HaJ MNpOTaJMHAMU U
JY>KULIAMH JIeTaIu MUenbl (MepBblii 0OJIET B 3TOM rojly y HUX ObUT HEOOBIKHOBEHHO paHo, 8 MapTa; Ja u
BOOOIIIE B OSTOM TOAY BECHa BbIJAlaCh paHHSA: TakK, IEpBble 3eleHyllkd B TI. Bonorge
3aperucTpupoBaHbl 6 GpeBpais, Ha 1-1,5 mMecsia panbiue 00bdHOTO). IIpoTanHbl ObLIM TONBKO Y JOMa
U Ha JIopore, Ha MecTax, Iie 3UMOW ObLI pacuMilieH cHer. B jecy, Ha jyry, B mojie Ha CKJIOHax
CEBEPHOM DKCIIO3ULIMU CHET JIEKAJI CIUIOIIHBIM MMOKPOBOM. Ha KpyThIX CKIIOHAX 3amagHON M FOKHON
sKcno3unuu cHer crasut Ha 60-80%. Ha mmakopax nporanuas! coctasisuin 10-30%.

ITorona Obuia crnepytomei. YTpoMm B 7-8 4acoB Obuto 0e3007auHO, Temrmeparypa BO3AyXa
OTpHUlIaTeNbHasA, IITHJIb, TOTOM BETEp IOro-3amajHbli, ci1alOblii, Ha cHery HacT. B 12 4. 55 MuH.
6bu10 3-4 Oanna BHICOKOKYYEeBOM 00JauHOCTH, 00JIAKOB HMXKHEro sipyca He Obu1o, BUIAUMOCTH 10
kM, Temrieparypa +5°C, Betep 103, 5-7 m/cex. Hact cran npocenats ¢ 10 4. 30 mun. — ¢ 11 yacos.
B 14 4. 13 muH. oOmuii 6am1 o61ayHoCTH 8, epucTas ¥ BBICOKOKYYEBas, 00JaKOB HUXKHETO spyca
He Obu10; BuaumocTts 10 kM, Temneparypa +8°C, Berep O3, 5-7 m/cek. B 14 4. 20 muH. ob6umas
obmauynocte 8 Oaimos, Ci, As, AC, HmwkHeil ob6maudoctd 4 OGamra Fn, suammocts 10 KM,
temmneparypa +8°C, serep 103, 5-7 m/cexk.

JlunaMyka MpOTEKaHMs 3aTMEHUs BUIHA B Ta0Oiuie 1. PesynpraTel HaOMIOIEHUS 32 JIIOIBMHU
aHbl B Ta0IuIE 2.
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Tabmuua 1
JInHaMHUKa NpoTeKaHus coHedyHoro 3atmenus 20.03.15 r. B r. Boaorge

Bpems 12.36 12.55 13.12 13.46 14.03 14.20
% 3aKkpbiTMa  JlyHoM
COJIHEYHOrO AMCKa ~> 20 ~25-30 ~10 ~> 0
Ta6numa 2

JAMHaMMKa JHEPreTUYeCKOro COCTOSIHUS Jilo/lel (olleHeHHasi B 0ajljIax MoBOpPoOTa
0M0JIOKAlIMOHHOM PAaMKH) IlepeJ M BO BpeMs COJIHeYHOro 3armenns B r. Bosorae 20.03.15 r.

Bpemsa n 6annsl
Cybvex 7.29 14.30
CbIH 1-1 +17 +7
CbIH 2-11 +17 +3
KeHa +34 ?
A +330 +57

Bropo#i chlH BO BpeMs 3aTMEHHUs JOJTO CMOTpeNl MyIbTOUIbMBI MO KOMIblOTEepy. Ha
COCTOSIHMM €r0 DHEPreTUKH CKa3ajiCh M HOBOJYHHUE, M 3aTMEHHUE, U KOMIIbIOTEp, U HEAOMOTaHUE
n3-3a mpocTyabl. [IepBrlii ke peOEHOK Yy KOMITbIOTEepa ObLIT MEHbIIe, OoJbIie apuraics. CocTosHue
KEHBI BO BpeMs 3aTMEHHMsI OLICHUTh HE yAaJoch, T.K. OHA OblIa Ha pabore. Moe sHepreTuyecKoe
COCTOSIHME CHM3UJIOCH B 5,5 pasa, a neteit B 2,5-6 pas.

Pe3ynbrarel HaOMIOACHUS 32 TOMAITHUMU >KMBOTHBIMU JJaHBI B TabmuIe 3.

Wtak, mo KomIkaM CHIDKEHUE WX DHEPreTHYECKOTO COCTOSHUS 3a(UKCHPOBAHO B KOHIIC
3aTMeHus, U Obu10 B 3-6 pa3 MeHblle nepBoHauanbHOro. [lo muémam cHUKEeHUE OBLIO TOXE
TPOEKpATHBIM M TOXKE B KOHIIE sBiieHus. [1o ko3e — B 2,5 pa3a, o oBuam — B 3-5 pa3. [1o kponmkam
— B 2-3 pasa, no kypam B 2 pa3za. Pa3Huia no AByM Komkam OOBACHSETCS T€M, YTO MepBasi KOIIKa
yOexana Bo BpeMsl 3aTMEHHS JTaJIEKO OT JIoMa (BEpOsITHO, B JIEPEBHIO), a BTOpasi ObLIA HITH PSJIOM C
JIOMOM, WJIH (B KOHIIE SIBJICHHs) — oMa. B KOHIIe 3aTMEHUS Y€YETKH U ILErJIbl MOJIYalid, OoJbInas
CUHUIIA HE TIeNa, MUENBI CIIPSATAIUCH B YIIbU.

Ta0muma 3
JIMHAMHUKA YJHEPreTHYeCKOro COCTOSIHUS JOMAILHUX *KMBOTHBIX (OlleHeHHas1 B faJL1ax
NMOBOPOTA OMOJIOKANIMOHHOW PAMKH) Mepea U BO BpeMsi COJTHEYHOro 3aTMeHus B r. Bosorae

20.03.15 .

O6bekT Bpemsa n 6annbl

Kowka 1-a +13(7.29) ? +2+3 (14.14)

Kowka 2-a +13 (3.30) +12 (12.40) +3+6 (14.13)

Muénbl B 12.30 netann y goma | 13.12 +8+12 (8 | 14.15 +3 6anna pnAa
(mano) wn 6biM  Ha | cpeaHem +9 6annoB no | Bcex 5-TM ynbeB, NYén
netkax 4-x u3  5-Tm | 5-TM ynbam) Ha NeTKaX HeT, Bce
y/beB NonpATaAnCb B ybU

Kosa +10(12.30) +3+5 B 14.05 (B cpeaHem +4 H6anna)

Osua 1-a +12 (12.30) +4 (14.06)

OBua 2-a +15(12.30) +3 (14.06)

Kponuk 1-i +9 (12.30) +3+4 (14.01)

Kponuk 2-i +9 (12.30) +4+6 (14.00) (B cpegHem +5)

Kypbl +9 (12.30) +4+5 (14.06)

Pesynbrarel HaOMIO1EHMS 32 AEPEBBSIMU JaHbI B Ta0IUIAx 4 1 5.
Tabnuua 4

224




JAnHaMMKa SJHEPreTH4eCcKOro COCTOSHMS APeBeCHbIX pacTeHUil (OLleHeHHAas B 0aJiax
NMOBOPOTA OMOJIOKALMOHHOI PAMKH) Nepel M BO BpeMsi COJIHEYHOr0 3aTMeHus B I. Bostorae

20.03.15 .
No Bpemsa n 6annbl
nn | O0PeKT 10.40 | 10.55 | 13.20— 13.30 13.40 - 13.50
1 MBa Ha BOCT. onyLuKe poLm +13 - +9 -
2 Enb 1-a +13 - +6 -
3 Enb 2-a +13 - +6 -
4 Keapwuk +15 i +3+6 (B cpeaHem |
+5)
5 Jlvna Xuneasq, o AByX CTBONAX +13 - +10 -
6 Jlvna cyxasn 0 - 0 -
7 MuxTouKa +7 - +3+4 -
8 Enb 4-meTpoBas Ha onyLKe - +15 - +6
9 OcuHa B TeHHU - 0 - +3 (ke Ha
conHue)
10 OcuHKa psgom (meHee 1 meTpa) c | - +6 - +3
€7104KoM
11 Enoyka pagom c ocuHoii - +9 - +3+4
12 Crapasn unBas 6epesa (~200 ner) - +15 - +4+6
13 Crtapas mépTBan bepesa - 0 - 0
Ta6muma 5
Bo3pacTHble M pa3MepHbIE XapAKTEPUCTHKH JePEeBbeB, 32 KOTOPHIMHU MPOBEAECHbI
Ha0aoneHus (NeNe 00beKTOB COOTBETCTBYET Tadaulle 4)

BO Bpemsi costHedHoro 3armenus 20.03.15 r.
Ne n/n | O6beKkT BbicoTa (m) OuameTp (cm)
1 MBa Ha BOCT. onyLKe poLm 10 30
2 Enb 1-a 17-18 40
3 Enb 2-a 18 40
4 Kegpuk 0,3 1
5 Jlvna *uneasq, o AByX CTBONAX 13-14 30
6 Jlvna cyxas 9 20-25
7 MuxTouka 0,6 1
8 Enb 4-meTpoBasn Ha onyLuKe 4 6
9 OcuHa B TeHun 10 18
10 OcuHKa pagom (meHee 1 meTpa) c | 7 4-5

€7104Kom

11 Enouka pagom ¢ ocuHoii 2 3
12 Crapas xusan bepesa (~200 ner) 17 70
13 Crtapas mépTBan bepesa 7 80

W3 Tabmun 4 m 5 ciemyer, 4TO SHEPreTHYECKOe COCTOSHUE JEPEBbEB C HACTYIJICHUEM
3aTMEHHUsI CHMKAJIOCh Y BCEX DK3EMIUIIPOB, HE3aBUCUMO OT UX BHJA M Bo3pacTa. MckiroueHue —
JTUIIb MEPTBBIE JIEPEBbs (JUma U crapas Oepes3a), Yb€ COCTOsIHME OoleHuBaioch B 0 OamioB, 4TO U
MOHATHO. DTO «UCKJIIOYEHHUE» TI03BOJIAET YTBEPXKAaTh, YTO OINEpaTop OMOJIOKAIMU OLEHUBAI
MMEHHO 3HEpProxapakTepUCTUKU (ITO-BUANMOMY, U3IyYEHUS) JKUBBIX JIEPEBHEB, @ HE OTPAKEHHBIN
OT UX CTBOJIOB COJTHEUHBIN cBeT. Beab 1 Kopa crapoil ymepiieit 6epé3bl, U CTBOJI CyXOM JHIbI ObLIH
OCBEILEHBI COJIHIIEM, OJHAKO 3aMepbl 3THUX SK3EMIUIIPOB JaBalM HYJIEBble 3HAUYEHHUS U /10, U BO
BpeMs 3aTMEHHUS. BTOpPBIM HCKIIIOUEHHEM, MOATBEP)KIAIOLIUM IPAaBUIIO, CIYXAaT SHEPro3amMepbl
ocunbl (Ne 9 B Tabn. 4 u 5). Jlo 3aTMeHus 3TO JepeBO (BO3pacTHAs KaTETOPHsl «IIPUCTIEBAIOIIIAS,
T.K. CIIEJIbIE, B3POCIbIe OCUHBI B HALIIMX YCIOBUAX pacTyT 110 15-18 M) OblIO B rycTON T€HH, K TOMY
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K€ BOKPYT €r0 OCHOBAHUS Jiexkas cHer TodmuHoi ~10 cm. To ecTh conHIle ero He «pa30oyauiion. A
B KOHIIE 3aTMEHHUSI Ha HEro BCE K€ yMaju COJHEYHbIC JIy4d, U JIEPEBO BBILIUIO U3 «HYJIEBOTOY,
aHaOMO3HOTO COCTOSIHHUS.

OO1111e BBIBOJBI [0 PACTEHHSIM TaKOBBI:

1) M0-BUJIMNMOMY, CYHIECTBYIOT BHJIOBBIE Pa3IMuHUs B YHEProXapaKTePUCTHKAX

pacTeHu#, 4YTo MOKa3aHO MHOO paHee [ 1]; onHaKo BECHOM, NP HAJIMYMKU CHETOBOTO MOKPOBA,
HHEProXapakTEPUCTUKU PA3HBIX IK3EMIUIIPOB TOpasio 0ojiee 3aBUCAT OT TOTO, I'/Ie PacTET AEPEBO —
B IIyOWHE Jieca, Ha OMYIIKEe, B TSHU WU Ha COJIHIIE;

2) [IPU HACTYIJICHUU COJTHEUHOT'O 3aTMEHUS, KaK MPABUIIO, IHEPTrOXapaKTEePUCTUKHI
JIEPEBHEB CHIKAIOTCS (JIJIs1 Pa3HbIX SK3EMILUISIPOB OT 1,5 110 5 pa3), 0COOEHHO CUIIBHO Y TEX, YTO
pacTyT B ri1yOuHE Jieca;

3) €CJIM K€ BO BPEMsI COJTHEUHOTO 3aTMEHHSI PACTCHHE «IIEPEXOUT» U3 TEHU Ha CBET,
TO DHEPTrOXapaKTEPUCTUKH MOTYT U MOBBIILIATHCS;

4) Ha BEJIMYUHY «IHEPTONOTEPh» KAKOT0-TMO0 HK3EMILISIpa MOTYT BIUATH, KPOME
TMIOJIOXKEHHUS €r0 Ha OIMYIIKE UJIH B JIECY, TAKXKE U BO3PACT, HATTMYUE PSIIOM JAPYTUX SK3EMILISIPOB,
MOTYIIUX OBITh «IHEPTOJJOHOPAMI (HAIPUMEP COCEIICTBA OCUHKH U E109YKH — cM. NeNe 10 m 11 B
Tadi. 4 u 5);

5) B JIHA BECEHHETO PaBHOJICHCTBHUS, KOT/Ia aKTUBU3UPYIOTCSL PACTCHUS, IPEUMYIIIECTBO
MOJTYy4aroT T€ U3 HUX, KOTOpPbIE MEHEE 3aTEHEHBI, PACTyT TaMm, IJe OBICTpPEE TaeT CHET.

Ha6JIIOZ[€HI/I$I H SHECPro3aMepsbl IMOCJIC 3aTMCHUA HC ObLIN MMPOBECACHLBI, T.K. PC3KO N3MCHUJIACH
noroaa, €rajlo maCMypHO, I0X0JOJAAJIO.

Jlureparypa

1. bpynos B.B. Bimsinue reo- 1 TEXHOIIATOI€HHBIX 30H Ha Pa3JIMYHbIE ACIIEKTHI
XKU3HEAeITeNbHOCTH. - MockBa: AMputa-Pycs, 2006. - 464 c.

OBSERVATION OF THE INFLUENCE OF SOLAR ECLIPSE 03 MARCH 2015 TO PEOPLE,
ANIMALS AND PLANTS

V.V. Brunov

persh@mbh.vstu.edu.ru

Using a dowsing observation of humans, animals, plants were conducted before and during the eclipse. Energy state of
people fell in 2,5-6 times; animals - 2-6 times less than the initial level; the "energy loss™ of plants in 1.5-5 times. There
were identified some of the factors that increase the energy losses of the eclipse (age, illumination, the presence of a
number of "energy donors", etc.).
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W3MEHEHUE COCTOSIHMSA BOJbI U CEMSIH ITPU JIECTBUU HAMEPEHUI
OITIEPATOPA B BUJIE BYKBEHHBIX TEKCTOB, [ITU®POBbIX KO/I0OB U
I'EOMETPUYECKUX OUT'YP

C.H. Macn06p0):[l, M.A. AHIIpI/ISIH_IeBaZ

lI/IHCTI/ITyT TCHETUKH, (PU3HOIOTUH U 3aLUTHl paCTEHUH
Axanemun Hayk Mongossl, Kummués, Jlecnas, 20, MD-2002, Momnoga.
2OI'BHY «"ocHUOPX» (HAU 03epHOr0 1 pedHOro peidHoro xossiictea), C-IlerepGypr.

maslobrod37@mail.ru, mariand12@yandex.ru

Hamepenus omneparopa, BEIpaKCHHBIE IOCPEACTBOM OYKBEHHBIX TEKCTOB, IIM(POBBIX KOJOB, COCTABICHHBIX HA OCHOBE
9THX TEKCTOB, a TAK)K€ TEOMETPHIECKUX (HUTYp CIOCOOHBI OKa3bIBATh CYLIECTBEHHOE BIIMSHUE HA COCTOSHHUE BOIBI U
ceMsH. V3MeHeHne COCTOSIHUSI BOIBI TECTHPYETCS MpPOpalIMBaeMbIMH B HEH ceMeHaMu. DQQEKT BbIpakaeTcs B
YBEIMUYCHNH YHCIIA IPABBIX IPOPOCTKOB M3 CEMSIH, KOTOPBIE aKTHBHUPYIOTCSI HAMEPEHHSIMU KaK HEMOCPEACTBEHHO, TaK
U OTIOCPENOBaHHO uepe3 Boxy. DyHKIMA HaMEpPEHNUH, CO31aHHBIX KOHKPETHBIM OIIEPaTOPOM, MOXKET PEaTN30BbIBATHCS
U APYTMMH HCIIOTHUTEISIMHU, YTO JeNaeT AaHHYI0 METOIUKY TeXHONOTMYHOH. IIpm 3TOM HEoOXOIMMO HCIIONH30BaTh
(oTonzobpakeHHs: HAaMEpEHUH, TOCKOJIBKY B HUX COXpaHseTcs HH(opMalusl, NoIy4eHHas OT olieparopa.

BHauase — masieHbKasi peMapka: B JaHHOM paboTe OMMCHIBAIOTCS HE TOJIBKO SKCIIEPUMEHTHI,
HO U HUCTOpHUS MX MPOBEACHHUS, B KOTOPOH O B3aMMOOTHOLIEHUSIX aBTOPOB T'OBOPUTCS B TPETHEM
mune. B 10-m Bemmycke JKXOHH Opina namewarana crtatbss M.A.AnnpusimeBoit [1], B xoTopoi
MOKa3aHo, YTO WH(OPMAIMOHHOE BO3ACHUCTBUE HA BOJY OKa3bIBACT MOJOXKHUTEIHHOE BIHMSHHE HA
(GYHKLIMOHMPOBAHUE HAXOASIIUXCA B BOJHOM Cpesie OpraHu3MOB - 3MOPHOHOB M JIMYUHOK PbIO.
[Ton naOpMaOHHBIM (HaKTOPOM MOPa3yMEBAIOCH HAMEPEHHE ONEepaTOpa, BBIPAKECHHOE JBYMS
ciocobamu: BepOanbHO M B BUAE LU(PPOBOrO KOAA, COCTABICHHOI'O HA OCHOBE 3TOrO TEKCTA.
[Tpuunnaa >¢dexra, MO MHEHHIO aBTOpPA, 3aKII0UEHA B HAIMPABICHHOM H3MEHEHUH CTPYKTYPHI
BOJIbI, IOABEPTHYTOM HH()OPMALMOHHOMY BO3JIEHCTBHIO. DTO OBUIO MOATBEPXKIEHO aBTOPOM
AKCIIEPUMEHTAJIbHO — IMYTEM HM3MEPEHUs (PU3NYECKUX CBOWCTB BOJbI C IOMOIIBIO PA3IUYHbBIX
MeTOAOB. [IpHHIMITHANBHO Ba)KHO CIIEAYIOIIEe: IPU MCIIOJIb30BaHUM IIU(PPOBOro KOJla B KauecTBe
nHpopmanoHHoro (axkropa 3p@ekT MOoKeT OBbITh IMOJy4eH HEe TOJbKO CAMHUM OIEpaToOpOM,
aBTOPOM 3TOr0 KOJIa, HO M JIPYIrMMH HCCIENOBaTelsIMU. B CBsI3UM C 3THUM, aBTOp CUMTAET TaKOU
MIO/IXOJT MPUTOAHBIM JUISl CO3/1aHUs POU3BOACTBEHHON TEXHOJIIOIHH, YTO MO3BOJISET B KOHKPETHOM
Clly4yae MOBBICUTH KU3HECTIOCOOHOCTh SMOPHUOHOB U JIMYMHOK pbIO Ha 20-30%.

Ha crarpto AmngpusimeBoii B TOoM ke Homepe JKOPHH mnosBunace peneHsus
C.H.Macno6poza [2]. PerieH3eHT BBICOKO OLIEHWJI OPUTHHAIBHYIO paboTy AHIpPUAIIEBON, OTMETHB
MPEKJE BCEro €€ BHIMTPBIIHYIO (PAKTOJOTUYECKYIO CTOPOHY: 1) MpakTUYECKYl0 3HAUYMMOCTb
00beKTa (BOCIIPOM3BOACTBO IIEHHBIX MPOMBICIOBBIX PbIO — (hopenu U Kapmna); 2) ITOCTaTOYHYIO
PEeNpe3eHTaTUBHOCTD BBIOOPKU (HECKOJIBKO JIECSITKOB THICSY UKPUHOK U JIMYMHOK PbIO B BApHAHTE);
3) aieKBaTHOCTh METO/1a yueTa BKMBAEMOCTH OMOOOBEKTOB; 4) PEIKYIO JUIsl TAKOTO POJia OIBITOB
MOJIHOTY TPAJAULMOHHBIX U HETPAJAUIIMOHHBIX METOJIOB, C IIOMOIIIbIO KOTOPBIX U3yYalIlCh CBOWCTBA
BOJIbI, MOJIBEPTHYTOW HH(OPMAIIMOHHOMY BO3JEHCTBUIO (3JIEKTPONPOBOJHOCTh, ONTHYECKas
IJIOTHOCTb, OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIN MOTEHIMAN, KOHIEHTpPAlUs BOJAOPOJHBIX HOHOB,
MoKa3aTeau ra3opaspsiHOW BH3yalu3allud M OHOJOKaluH); 5) JOOPOTHYIO MaTeMaTHYecKyIo
00paboTKy pe3yabTaToB. B 11e10M, O MHEHUIO PELIEH3E€HTa, 3TO BHI3bIBACT JOBEPUE K JAHHBIM,
MOJyYEeHHbIM 10 HETPUBUAIBHOW TEeMe - MpsIMOe U OINOCPEelOBaHHOE HH(POPMAIIMOHHOE
BO3JICHCTBHE HAa BOY HE (PU3HUECKOTO, a aHTPOMHOTO pakTopa (MbICIeo0pasa).

[Tpy yacTo HEraTMBHOM OTHOIIEHHM O(QUIMATIBHON aKaJeMHUYECKOM Cpelbl K TaKoro poja
paboTaM uccienoBaTenb Kak pa3 0co00e BHUMAHUE JOJDKEH 00paliaTh HA METOJUYECKYIO YacTb,
MPEeX/ie BCEro Ha METOAMKY ydeTa 3PeKToB, 4TOOBl XOTS ObI C 3TOH CTOPOHBI Y OMIIOHEHTOB HE
BO3ZHUKAJIO KaTErOPUUYECKHUX BO3PaKEHUH W KEJaHUs H3-3a ATOr0 ONOPOYUTH BCIO padory. OTa
METOAMKA JOJDKHA OBITh, M0 BO3MOKHOCTH, OOIICTIPUHATOM, MOHATHOM, 0€3 TEMHBIX «YTOJIKOBY,
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MaKCHMAJIbHO «Pa3)KEBaHHOW» M JIETKO BOCIPOU3BOAMMON IPYTMM HMCCIEAOBATENEM, JKEIAOIINM
JIMYHO MPOBEPUTH IOCTOBEPHOCTh HEOOBIUHBIX JTAHHBIX.

CaM peleH3eHT y)Ke B TeYCHHE MHOTHMX JIET BEIET MCCIECNOBAHMs B 3TOM HAIPABICHUU U
ycren yOeauTbcs B IENECOOOpPa3sHOCTH W HPOQEecCHOHANbHOH HEOOXOAMMOCTH — TaKou
Metononoruu. TyT Hajjo OBITH CTPOrO CAMOKPUTHYHBIM, 1a0bl HE MOJCTABIIATh O] yaap OONbLIYIO
- U HE «OKOJIOHAYYHYIO», @ Ha CAMOM JIeJIe BBICOKOHAYUHYIO - IPOoOIeMy B3auMOJCHCTBUS MaTEPHH
n co3HaHusA. CIIOXWMIIACh INapajoKCalbHAs CUTyalUs: €CIU Thl IPOBOJMIIL HCCIECIOBAaHUS IO
TpPaJIULMOHHOM, 4acTO U30UTON TEME, U IMOJIy4aellb IPU 3TOM HEBOCIIPOU3BOJIUMBIE PE3YJIbTATHI,
TO HUYETO CTPAIIHOIO — Thl BCE PABHO 3aLIUILEH <UJIETUTUMHOCTBIO» TEMBI U €€ «CIaBHBIMH)
npeiacTaBuTessMd. M MoXelb  CIIOKOMHO — medaraTbCsi — TeOd He  «ChemaT». A
HEBOCIIPOM3BOIMMOCTh BCET/Ia MOXHO OOBSCHUTh KAKMMHU-TO HE BCErJa JOKa3yeMbIMH, HO
IPUEMIIEMBIMU IPUYMHAMU (COCTOSHHEM M TEHOTHIIOM OOBEKTa, BIMSIHHUEM KaKOIro-TO
HEYYTEHHOTO BHEIIHEro (pakTopa, CIOKHOCTBIO MEXaHU3Ma H T.1. U T.I.). Ho cTouT Tebe Tonpko
o0paTuTbCsl K TeMe, OTTOpraeMoil o(QuUualbHOW HayKoM, Kak cpa3y [ONaJaclib I0J]
IIEPEKPECTHBIM OTOHb «OCTENEHEHHBIX» ONIIOHEHTOB, Y KOTOPBIX, B CHUJIYy HEOUEBHUJHOTO 3aKOHA
«IIpaBOTHl OOJIBLIIMHCTBA», BCSKOE JIBIKO B CTpokKy. M He nail bor, monbp3oBaTbcs TeMH ke
OTrOBOpPKaMH, UYTO U «TPaJULMOHIIMKW». BOT mouemy Tak Ba)XKHO HE JaBaTh JIMIIHUX I1OBOAOB AJIS
OT'yJIbHOM KPUTUKH. A Bellb U B CAaMOM «yXO’KEHHOM» YroJjike koposeBcrBa Hayku He Tak yx Bcé
rianko. Mimeercst B BUAY HENMOJIHOTa OOBEKTMBHOCTH OOIICHPHHATHIX METOAMK [3], 0o uéMm emé
OyzeT yHOMSHYTO HUXe.

Macnobpox B COOCTBEHHBIX pabOTax COCPEAOTOYMI OCHOBHOEC BHHMAHHE Ha
BOCIIPUMUYMBOCTH  aHTPONHOro  ¢akTopa BOAOM M pPacCTUTEIbHBIMM  OpPraHU3MaMy,
npeuMyliecTBeHHO cemeHamu. Ho metonukoil AnzapusiieBoil emé He mnonb3oBaiicsa. [loatomy
BIIOJIHE JIOTMYHO, YTO JIB€ CTOPOHBI INPULUIM K CJIEAYIOUIEMY COIIALIeHHUI0: PaboTOCIIOCOOHOCTD
METOJIMKM «HaMEpEeHMil», CO3daHHOM AHJIpUAIIEBOM, NPOBEPUTh HA CEMEHaxX pacTeHui, a
METOAMKH «HAMEpPEeHM», co3AaHHOM MacioOpooM, MpPOBEpUTh HAa BOAHBIX OpraHuzMax. B
HacToAlled NyOJMKalMM HalUId OTPaXEHHE OHKCIIEPUMEHTHl IOKa 4YTO IO MEpBOM YacTu
«cornameHus». Mcecnenosanus npogoipkaroTcs. B HUX TONOIHUTENBHO ISl OLEHKH CBOMCTB BOJBI,
aKTUBUPOBAHHOM YMCIOBBIMU KOJIAMU, «3a/I€WCTBOBAaH» TPETHIl yyacTHMK coriameHus — Cepreit
KepnOax, co3aTens 1 Mojb30BaTelb CBEPXUYBCTBUTENLHON MPELM3NOHHON anmnaparypsl [4].

MeTtoauka

1. Bei0op TecTHpyouIero o0beKTa M ero nmapaMerpa npu oueHke Omodpdexra oT
HaMepeHusi. B kauecTBe TecTUpPYIOLIEr0 OOBEKTA CIY)KUJIM CEMEHa O3MMOI0 TpPHUTHKaie (copT
WNuren 93) — rubpuna Mexay miieHUIEed u poxeto, kak B [3], [5]. Manble pa3mepsl o0bekTa
MO3BOJISIIM  MCIIOJIB30BATh B KaXKJIOM BapuaHTE OOJBIIOE YHUCIO IMOBTOPHOCTEH, «O3MMOCTH)
00BEKTa MO3BOJIsIAa IPOBOAUTE OIBITHI TPY HOPMAJIBHBIX M TOHMKEHHBIX (POHOBBIX TEMIIEpaTypax.

Kpome TOro, mo HamuM MHOTOJIETHUM JaHHBIM, 3TOT OOBEKT XOPOLIO OT3bIBaeTCs Ha
neiictBue MHPOpPMALMOHHBIX (akTopoB. CeMeHa mnpopamuBaiyd B yvamkax llerpu, B uyaiike
Haxoauiock 50 cemsiH (puc.1).

B kauectBe mapamerpa oueHKH Ouodpdexra OT HamepeHHs ObLIO BBIOpaH TakKxke
MIPOBEPEHHBINA HAJEKHBIN MapaMeTp - YUCIIO MPaBbIX MPOPOCTKOB, BEIPOCIINX U3 aKTUBUPOBAHHBIX
BHEIIHUM QakTopoM ceMsH [3]. OObIYHO Ha CTaJWU TPOPOCTKOB Y 3JIAKOBBIX KYJIBTYD
Mopooruuecku 4€TKO MPOSIBIAIOTCS ABa OMoU30Mepa — JIEBBIA U MPaBbIi. Y JIEBBIX MPOPOCTKOB
MIEPBBIN JIUCT 3aBOPAYMBAETCS IPOTUB YaCOBOM CTPEJIKH, y IPaBBIX - IO 4acoBOM crpenke [3], [6]
(puc.2). IlpaBble TPOPOCTKH XapaKTEPU3YIOTCS Oo0jee aKTHUBHBIM pPOCTOM, YTO MOXKET
MIOJIOKUTEIIBHO OTPa3UThCS HA KOHEYHOM 3Talle OHTOI€HE3a pacTeHUH — Ha NPOAYKTHBHOCTH
B3pOCIIbIX pacTeHui [6], [7]. buonzomepus wim quccUMMETpUs IPOPOCTKOB I€TEPMUHHUPYETCS
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Puc. 1. Yamka Ierpu ¢ Puc. 2. Jlesstii (L) u npassiii (D)
ceMeHAMH TPUTHKAJIe NMPOPOCTKHU TpuTHKAjIe. Y L mpopocTka
(copt Unren 93) B Boje. NepBbIil JINCT 3aBOPavYUBaeTcs NPOTUB

4yacoBoii cTpesku, y D npopocrka - no
4acoBO cTpeske

IIPUMEPHO HAa TPETUH JAEHb IPOPACTaHMS CEMSH, KOrJa HAaYMHAIOT IOSBIATHCS KOJICONTHIN U
KOpPEUIKH MPOPOCTKOB. B 3TOT mepuon onpenenuTh y HUX 3HAK OMOM30MEPHH BHEIIHE TOKa HE
IIPEJCTABISACTCS BO3MOXHBIM, HO BHYTPU KOJICONTHIIA (3AIIUTHOIO «KOHYCa» pPOCTKA) YXKe
HaXOJUTCSl MEPBBIM JIMCTUK, KOTOPBIM Yepe3 JeHb-ABa BBIMAET U3 HEro HapyKy, BHU3YaJIbHO
JE€MOHCTPHPYs JICBU3HY WIM INpaBU3HY HpOpocTKa. Temepb yxe 3HaK OMOM30MEpUU HPOPOCTKA
MOXHO OJTHO3HAYHO (UKCHPOBATH B TEUYCHHE IPOJOJDKUTEIBHOTO BPEMEHH — JaXKe I0CIie
NOSIBJICHUsI Y TPOPOCTKOB HOBBIX OYEPENHBIX JIMCTbEB (B HAIIMX OMNBITaXx OOBIYHO
AHATM3UPOBAIKNCH MPOPOCTKU B Bo3pacTe cemu aHel). [losTomy ObUT MCIONB30BaH CIEAYIOIIUN
MeToaudeckuil npuem [3]: cemeHa npopamuBai B yamkax [lerpu, B KOTopble 3a1uBanu cpasy S-
10 M1 BOJONPOBOJHOM BOJBL. DTOTr0 KOJIMYECTBA BOJbI XBAaTajlO HA NEPUOJ BIUIOTH 10 4 THEH
IIPOpAILMBAHUS CEMSH, YTO I03BOJSUIO HE BHOCHTH IIOMEXHM B IIPOLECC IPOPACTAHMs CEMSH H
dbopmupoBanus GHON30MEpPHH MPOPOCTKOB. [Iporieaypa onpenenenus yxe Ha BTOPOH I€Hb APYTHX
LIMPOKO HUCIOJB3YEMBIX B IPAKTUKE PACTEHUEBOJCTBA MAPAMETPOB (SHEPrUM MPOPACTAHUS CEMSH,
JUIMH KOJICONTWJIEH M KOPELIKOB MPOPOCTKOB) TpeOyeT BBICOKON ONEPATUBHOCTH, TaK KakK AITH
napameTpsl OBICTPO «IUIBIBYT» (CKOPOCTh POCTa KOJEONTHJIS M Kopelka B cpeaneM 0,5 mm/yac).
Kpome Ttoro sta mpomenypa Heu30€XKHO CONMPOBOXKIAETCS MEXAHWYECKUMH, TeMIIepaTypHBIMHU,
AQHTPOIIHBIMU U JPYTUMH HOMEXaMH, YTO HCKaKaeT MCKOMBIH «TOHKHI» Onosddexr. K sromy
MOXKHO J00aBUTh «HCKa)Karollee» IeHCTBUE Npoueaypbl AoOaBieHHs B vamku [leTpu HOBBIX
MIOPLIUI BOJBI.

2. Meroanka npopamuBanus cemsid [3]. Yamku [letpu ¢ cemMeHaMu Ha mpopallivBaHue
MOMEIIAIM HE B «KJIACCHYECKHe» JabopaTOpHbIE TEPMOCTAaThl, a Ha IIJIOCKOCTH CToja
TEPMOCTAaTHOW KOMHATHI B OJIUH CJION C PaCCTOSIHUEM B HECKOJIBKO CM JIpYT OT Jipyra. TepmocTaTsl
OOBIYHO MPUBHOCAT B UcceayeMblit 6nodddext cBou apredaktsl. K HUM MOXKHO OTHECTH 3PPeKT
(dbopMBbI yCTpoiiCcTBa, TeMIepaTypHble pa3inuyMs MO TOPU3OHTAIU U BepTUKaIU paboyero oobema
yCTpOICTBa, B3auMo/JieiicTBHe 00BEKTOB MPU PACHOJIOKEHUN YalleK CTONKOW (OOBIYHBIM MpHUeM Y
OMOJIOrOB), D3JIEKTPOMAarHUTHBIE TIOMEXH OT DJEKTPOTEXHUUECKON «HAaYMHKW» YCTpOICTBa.
Hakonen, Hajgo yuuTHIBaTh BO3MOXKHOE HajlMuuMe Ha paboyeM MecTe TaK Ha3bIBaeMbIX
reonaToreHHbIX 30H, Ha YTO COBEpPIIEHHO HE o0pamjaercss BHUMAaHUE «IPaBUIBHBIX»
HKCHEPUMEHTATOPOB. TepMOCTaTHBIE KOMHATHI JOMOJHUTENBHO 00ECHeUYUBAIN HE TOJIBKO BHIOOD
«YUCTOr0» HEMaTOTeHHOTO0 Yy4YacTKa, HO M MO3BOJISJIM MPOBOAUTH MHOTOBAapUAHTHBIM OMBIT C
OOJIBIIIMM YHCIIOB MOBTOPHOCTEH B BapuaHTe. M 3/1ech mapaMmerp «4UUCIIO MPaBbIX MPOPOCTKOBY
OKa3bIBAJICA KaK HENb3sl KCTaTH. YMCIO MOBTOPHOCTEW B BapHaHTE — NPUHLIHINHAIBHO BAKHBIN
9JIEMEHT METOJMKH, YTO OyAeT IOKa3aHO Jajee MPU H3JI0KEHUU PE3yJbTAaTOB HCCIICAOBAHUS.
[popaimuBanue ceMsH Beoch pu Temmeparype 20-22°C.

3. @akTop BO31CHiCTBUSI HAa BOAY M ceMmeHa. BoszneiicTBue Ha cemMeHa IPOBOAMIIOCH
AQHTPOITHBIM (HPaKTOPOM — HaMepeHueM (MbICTIe00pa3oM) KaK HEMOCPEACTBEHHO ((haKTop Mo aBaiu
Ha ceMeHa, Haxonduuecs B vamike lletpu ¢ BogonmpoBOgHONM BOJOW), TaK U ONOCPELOBAHHO
(dbakTop mToOmaBanM Ha BOJOMPOBOJHYIO BOJIY, B KOTOPOM 3aTe€M MPOpAIIUBAINCH ceMeHa). B
OmnbITax AHJIPUALIEBON HCIOJIB30BANINCH HAMEPEHMs JIBYX THIIOB — BBIpaKE€HHBIE 1) BepOabHO
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(cmoBamm), 2) B BHJE YHCIOBOTO KOJIa, KOTOPBIH COCTABIISIICS Ha OCHOBE OyKBEHHOTO TekcTa [1].
AHppusiiieBa A MPOBEACHUS ONMBITOB B KUITMHEBE MpUCHIIaa YHUCIOBBIE KOJBI TOJBKO CBOUX
Hamepenuid. Kox mpeacraBisii co0oit mudpoBol SKBUBAICHT OYKBEHHOTO TEKCTa M COCTaBIISJICS
nyTéM IOCIEeNOBATEIbHOIO CKIAAbIBaHMA IHMQp, TIAe Kaxgas udpa COOTBETCTBOBAIA
MOPSIIKOBOMY HOMeEpPY OyKBBI B andaBute (Hanpumep, mudpa 1 coorBeTcTBOBana Oykse A, mudpa
2 — OykBe b u 1.1.). Iloxydanoce Tpe3Haunoe umciio. MacmoOpoa JTOMOJHUTENBHO Ui CBOETO
HaMEpEeHHs CO37[aBajl BTOPHYHBIA YHCIOBOH KOJ - B BHAE OXHOW HUGpPBL. Bbul Hcmoms3oBaH
npuniun Ilugaropa - crnoxenue mudp mno croemy wmoayio [8]. CkimaapBamuch TUQPHI
TpPEe3HAYyHOro Ymcia nuppoBoro kojaa (Hampumep, yucio 125 craHoBuiock uucioMm 8). MHorma
AnpipusiiieBa co3zgaBajia 0coOblid YHCIOBOH KO, Tlie MH()OPMAIMOHHYIO POJb WUTpa IBET KOJa
(Hoy-xay aBTOpa). Y He€ CiIydanoch, 4TO KOJbl, UMEIOIINE PAa3HOE COJEpIKaHUE, MOTJIU HUMETh
OJIMHAKOBOE YHCJIOBOE BBhIpa)keHHWE (OHM OBUTM HA3BaHbI COBIAJAIONIUMH), B CBSI3U C 4YeM
0003HAYAIMCh PA3HBIM IIBETOM M COOTBETCTBEHHO OTIMYAIMCH 10 (yHKuusM. Criocod co3manus
[[BETHOTO KO/a ObLT Hen3BecTeH MaciioOpoay, HOATOMY OH IPH CO3JJaHHH CBOMX YHCIIOBBIX KOJIOB
B UX IIBET HE BKJIAJbIBAT HUKAKOW MH(OpMAIIHH.

JIOTIOTHUTEBHO B Ka4eCTBE MHPOPMAIMOHHOTO (DaKTOpa UCIIONB30BATMCh TEOMETPHYECKHE
¢urypsl [llkuneBa, mnpeacraBisione coboii reomerpudeckyro Gopmy umcna 9 [8]. Ilpwm
noctpoeHnu uryp [IKuiI€B NpUMEHNIT MPUHIIUI CIIOKEHUS PP MO CBOEMY MOAYIIO (IIPUHITUTIA
[Tudaropa) u nenecTkoBy0 cuUcTeMy KoopauHaT. [lomydmnuce aBe 3epKalbHO CHMMETPHYHBIC
Gurypsl - MpaBoro M JIEBOro BpaiieHus. Bo3HUK BOIIPOC, MOTYT Jik 3TH QUTYPHI ((PaKTHUECKU HX
mudpoBoe pororpaduveckoe 0TOOpaKEHHE) OKA3bIBATh BIMSHHEC HA OMOM30MEPHUIO IMPOPOCTKOB.
[Ipennonoxenue, 4To JieBblie W TpaBbie ¢urypbl [lIkumiéBa MOryT MHIYIUPOBATh MOSIBICHUE W3
CeMsIH IPEUMYIIECTBEHHO COOTBETCTBEHHO JIEBBIX M IMPABBIX MPOPOCTKOB, OBLIO MOJITBEPHKIACHO B
ombite [9]. Takum o00pa3om, 3TH (GHUrypbl 3apEKOMEHIOBaIM ce0s B KadyecTBE JCHCTBEHHOTO
HaMEpEHHsI, BEIPAYKEHHOTO TeOMEeTpUIecKoi ¢purypoii. [IockonbKy 1Mo 3ToMy THITY HAMEPEHHS YKe
MMEIUCh JIaHHBIC, TIOBTOPCHHE OIIBITA MO3BOJISUIO MPOBEPUTH HAJCIKHOCTh M CTAOMIBLHOCTh paHee
MoJTy4eHHbIX (DakToB [9] M 1aBano BO3MOXKHOCTh CPAaBHUBATH €TO C JAHHBIMH IO JPYTUM THIIAM
HaMEPCHHSI.

Puc. 3. JleBasi u npaBasi reomerpuyeckue purypsl lHixknaésa,
HCIOJb30BAHHBIE B ONBITE

Pe3yabTaTsl M 00Cy:KICHUE

[Tpexxae yem mepeiTH K U3N0KEHUIO Pe3yNIbTaTOB OMBITOB, MOKA3bIBAIOIINX, YTO HU(POBBIX
KOJIbI BJIMSIFOT HA COCTOSIHME CEMSIH M BOJIbI, BKPATIIE PACCKAKEM, KaK aBTOPBI TPYAHO «103PEBAIIN)
JI0 TIOJIy4eHHUs yOeIUTENbHBIX (DAaKTOB CYIIECTBEHHOCTH ITOTO BIUSHUS. J[7S TEpPBBIX OMBITOB
Annpusimena npuciana B KummHEB 11BETHBIC YMCIIOBBIE KOJbI, CO3/JaHHbIE HA OCHOBE HaMEpPEHU
obmero Ttuma «u3MeHeHHe dS(PPEKTUBHOCTH pPOCTa € pa3BUTUA pacTeHuit». OTHAKO IIBET
MIPUCITAHHBIX KOJIOB B ombITe B Kumuuése He ObL1 yuTéH. Hameuaranueie Ha Oymare B 4epHOOEIOM
BapuaHTe KOAbI (MO0 TPU KOMUU OJHOTO KOJA MOJ KaKIyI0 YaIlKy C LEJIbI0 BO3MOKHOIO YCUIICHUS
addexra [3], [10]) craBmmchy nox yamku [leTpu, B KOTOPBIX HaXOIWINCHh CEMEHa C BOMOH. B
BapuaHTte O0bU10 10 yamiek mo 50 cemsH. Ho pasznuuus Mexy BapHaHTaMu He ObLITH OOHAPYIKEHBI.
Vuta 3amedanuss AHAPUAIICBOM MO MOBOJY POJIM I[BETA KOJOB M KOJWYECTBA UX IOJ YaIIKOM,
Macno6poa mpoBeNl HOBBIE OMBITHI, T/I€ MCION30BATUCEH €€ 1BETHBIE KOJABI (TI0 OJHOMY KOAY Ha
YaliKy) ¥ OJHOBPEMEHHO WX aHaJoTh YEPHOTO IBeTa. VI BHOBb pa3inuumsi MEXIy BapHaHTaMU
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OTCYTCTBOBaNIM. Torma AHapusIIeBa MocTapaiach y4eCTh B TEKCTaX HaAMEPEHHH W Kojaax (axTop
OnonszoMepun (JI€BU3HBI M TIPAaBH3HBI) MPOPOCTKOB, IMOCKOJIBKY HMEHHO J3THM IapamMeTpoM
oueHuBaincs B Kummnuése s ekt ot kooB. OgHAKO U 3TH yIy4LICHUS METOJIMKH HE cpadoTasu.
Uro xe pgenats? AHApusmieBa momnpocwia MacnoOpoga camomy cOpMyIHpPOBATH TEKCTHI
HaMEPEeHUN MO WMHAYKIHUU JIEBBIX U IMPaBBIX MPOPOCTKOB U IMPHUCIATh €d 3TH TEKCTHI IS TOTO,
9TOOBI OHA 3aKOJMPOBaJia WX MO CBOCW METOAWMKE M 3aTeM BbIcIana oOpatHOo B KummHeB ams
MPOBEPKHU UX 3PPEKTUBHOCTH.

Bot stu tekcte: 1) «llogaya MbICIEHHOTO MOTOKA MPOTHB YacOBOW CTPEJIKM HA CEeMeHa
CHHU3Y C LENbI0 MHIYKIMH JIEBBIX HMPOPOCTKOBY»; 2) «llomaya MBICIEHHOr0 MOTOKa MO YacOBOM
CTpeJKe Ha CeMEHa CHM3Yy C IeJIbl0 MHIYKIMHM MPaBbIX MPOPOCTKOB». HO TEKCThI, cCO3AaHHbBIE
Macnobponom, okazanuch HeAPHEKTUBHBIMU, HECMOTPS HA UX TOCIEAYIONIEe YTOYHEHUE aBTOPOM
Tekcta. YToObl Kak-TO paspsauTh CHUTyaluio, MacnoOpoa pelmwn JUYHO IPOBEPHUTH
paboTOCIIOCOOHOCTh BBICIAHHBIX paHee AHAPUANICBOM CBOMX TEKCTOB HAMEpPEHUH, a Takke
MIOCTPOCHHBIX HA WX OCHOBE TPEX3HAUHBIX M OJHO3HAYHBIX HU(MPOBBIX KOJOB (CM. METOIUKY).
TeKCThI M KOJIbl HAMEPEHU MOMEMIAIKCH 10 OJHOMY AK3EMILISIPY MOJ KaX 0N YallKou, B KOTOPOil
HaxOJWJIMCh ceMeHa ¢ Bojoil. B Bapmante — 400 cemsn (8 wamek mo 50 cemsiH). Takoro poma
orbITl MacnoOpon emé He mpoBoAwiI. M ObLI MPUATHO YAWBIEH, YTO €r0 HAMEPEHUS SBISIOTCS,
no-BuAMMOMYy, (GyHKIMOHaIbHBIMU (Ta0m.1). Ilo Bapuantam Habmomanach oOmas TEHACHUUS
OJTHOTHUITHBIX Pa3IU4YHi MEXIy KOHTPOJEM M OIMBITOM, a TAKXKE MEXKIY «ICBBIM» M «IIPABBIM
BapHaHTaMHU TEKCTOB U KOAOB. M ecnu mojacuutarh cpefHee MO BCEM <JIEBBIM» U IO BCEM
«TMPaBbBIMY BapHaHTaM, TO PA3TUYUS MEXKIY HUMH OKa3bIBAINCH CYIIECTBEHHBIMU. BBIXOIMIIO Tak,
YTO HaJ0 OBLIO cpa3y Oparb OoJblle MOBTOPHOCTEH, CKaxxeM, XOTs Obl 10 yamiek ¢ cemMeHamu,
9TOOBI OOHAPYKUTH IOCTOBEPHBIC PA3INYHSI MEKIY KOHTPACTHBIMH BapUHTAMH.

Taoauna 1
Yucs10 npaBbIX NPOPOCTKOB NPHU BO3AeiicTBMU HaMepeHusi Macio0poaa
(TexkcTa m ero MU(pPoBOro Koja) Ha ceMeHa, HAXOAAIMeCcs: B YalIKax B Boje, Y.

Ne Yucno mpaBbIxX

/m Texct HamMepeHus 1 ero U POBOI KOA TIPOPOCTKOB

1 KonTpons 53,4+2,.24

2 ITogaua MBICIEHHOIO IMOTOKA MNPOTHB YAaCOBOW CTpeskH Ha cemeHa | 51,9+ 222
CHHM3Y C IIEJIbI0 MHAYKIHH JIEBBIX IPOPOCTKOB

3 ITogaua MBICIEHHOTO MMOTOKA IO YaCOBOM CTpElKe Ha ceMeHa CHH3y ¢ | 56,6 + 3,11
1eIIbI0 MHIyKIMH MPABBIX IPOPOCTKOB

4 1179 (cymma mudp kaxmoil OYKBBI TeKCTa BapHaHTa 2 corjacHo Mecta | 48,1 +2,67
OykBbI B ajipaBute)

5 1141(cymma nudp xaxmaoi OykBbI TekcTa BapuaHTa 3 cornacHo mecta | 57,0 + 3,06
OykBbI B ajipaBute)

6 9 (cymma kax ot uudpsl Bapuanta 4: 1+1+7+9=9) 53,6 +4,83

7 7 (cymma kaxoit uudpsl Bapuanta 5: 1+1+4+1=7) 60,5 + 1,82

8 Cpeanee 13 yucIa JEBBIX MPOPOCTKOB BApUAHTOB 2, 4, 6 51,3+1,62

9 Cpennee 13 yucIia MpaBbIX MPOPOCTKOB BApUaHTOB 3, 5, 7 58,0+ 1,32

IIpumeyanue: HaMepeHue (TeKCT U HMPPOBOii ko) co3nano C.Maca00poaoM; TEKCT U KO HAMepPeHUsI
MOMeIAJIH MO/ YAIIKH; B Ka:KA0M BapuaHTe 8 yamek no 50 cemsu; tg9=3,21.

KummneBckuil pe3ynbraT CTUMYIUpOBail AHAPUALIEBY Ha CO3/IaHHE CBOMX 0OJiee TOUYHBIX
KOJIOB, «3aTOUEHHBIX» HUCKIIIOUMUTENBHO HAa MHAYKIHIO JIEBBIX U IpaBbIX NpopocTkoB. Ho m atn
kozbl B Kummnese He nanu 3¢ dext. ABTOpbI, HOHITHO, CTaIM BOJIHOBaThcs. He momyuaercs iau y
HUX TaK, YTO HaMEpPEHHE MOXKET paboTaTh TOJBKO Yy €ro co3JaTels, a y JAPYruX HCHOJHHUTENeH
«cujay» ero HamepeHuil tepsiercsi? U yxe TpyIHO TOBOPUTH O TEXHOJOTUYHOCTH OPUTHHAILHOTO
METOAa TOBBIIICHUS JKU3HECIIOCOOHOCTH OOBEKTa C TIOMOIIbIO AHTPOMHOro  (akTopa,
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«CIPSATAaHHOTO» B YHCIOBOM KoJie. AHApHUSIIeBa MEXIy TEeM B CBOMX Tpyldax Kak pa3
MOTYEPKUBAJIa TEXHOJOTHYHOCTh CBOETO METOZa, KOTOpas XOpOIIO 3apeKoMeHaoBasia ceOs Ha
pa3HbIX 00BEKTAaX — BOJIE, ppI0ax, KpoBH U T.1. Ho Ha pacTeHusx nana cOOu.

Torna Macno6pos npenioxua AHIPUSAIIEBONH HOBYIO UICIO: BBICIATh €My KOJ B (GKHMBOM)
BUJE, T.e. B TOM BHJE, B KOTOPOM OHa OTJaBajia €ro HCIOJIHHUTENSM, paboTaloluM HE Ha
pacTteHusX, a Ha Ipyrux oObekTax. Heo6XxoanmMo ObUIO 3TH KOJBI, JyYIll€ BCEr0 HANHMCAaHHBIEC €€
pykoi, cdortorpagupoBaTh U MO 3NEKTPOHHOW moure mnepeciath B Kummués. Tam ¢oro
pacrieyaTbiBaeTCsl B IIBETHOM (popMaTe M MCHOIB3yeTcst B ombiTe. B mpexxnux ombitax mo DHC
(@ddexty HenmokanpHOW cBsi3u) Macmoopon Beicklian Kepbaxy w3 Kummnea B IlTtyTrapr
¢dotorpaduu ceMsH, MbUIBLIBI, BOJBI, T.€. HEKHE YHEProMH(OPMalMOHHbIE ABOMHUKH OOBEKTOB.
KepnOax ux akTHBHpOBAJ CBETOJMOIHBIMH M3TydaTelsiMu, a Maciaobpon Haa&xHo OB 3 deKT
B Kummunese Ha o0beKTax-opuruHajgax - ceMeHax win mbuiblie [3], [10].

Tak e mocTynuiIu B ONbITE ¢ Kogamu AHIpusmeBod. Bot onu - 3t ¢oro komoB: 628-
KpacHbIi, 162 — 3enéubiid, 592 — kpacubiii, 260 — 3enéuniii (puc.4). M yxe onu cpabortanu!
BapuanTs! Bcex GOTO KOJOB, KOTOpPHIE JICHCTBOBAIM Ha CEMEHA B BOJIE, CYLIECTBEHHO MPEBBIIIATN
KOHTPOJIb 110 YHUCTY MPaBbIX MPOPOCTKOB, BEIPOCIINX U3 3TUX ceMsH (Tabi.2, onbIT Ne2).

628 162 599 260

Puc. 4. ®0T0 4NCIAOBBIX KOAOB AHAPHSIIEBOM

Taoauua 2.
Ymuci10 mpaBbIX NPOPOCTKOB NMPH BO3/AeiicTBMU IM(POBOTo KOJAa HAMepPeHHUsl Ha ceMeHa,
HAXOASIIMECH B YalIKax B Bojae, %

Kon, HaOpaHHBI Ha @DOTO KOJI0B, HAITMCAHHBIX
KOMIIBIOTEPE ABTOPOM BPYUYHYIO

Ne Hudpa [Bet xonma Bo3nelicTBrue ko10B BosnelicTBrue ko10B Bo3nelicTBue K010B Ha

/T Koza Ha ceMeHa, KOTOPhIC Ha ceMeHa, KOTOphIe | BOJAY, B KOTOPOii 3aTeM
Haxo-ASTCs B BOJE HaXo-JsTcs B BOJE MIPOPALITHBAIOTCS

(ombIT Nel) (ombIT Ne2) ceMeHa (ombIT Ne3)

1 KonTtpons 52,3+3,51 48,9 £2,04 48,9 +2,25

2 162 3enénbIit 53,8 +£1,26 57,4+ 1,17** 59,1 + 2,15**

3 162 Y&pHprid 59,9 +£2,56

4 260 3enéHbIit 56,8 + 2,47 58,8 + 2,50* 55,5+ 3,00

5 260 Y&pHprid 54,2 +£2,54

6 592 KpacHsrii 52,5+ 2,64 57,9 + 3,00* 57,8 £ 2,56*

7 592 Y&pHprid 50,3 +3,51 55,7 £2,12* 58,2 £ 1,85%*

8 628 KpacHsrii 52,2 +2,55 58,4 + 1,04** 58,7+ 2,41*

9 628 Y&pHprid 54,1 £2,96

IIpumeuanue: uupoBbie KOAbI cO3A1aHbI M.AHAPUSILIEBOI; KOA MOMeLIAIU N0/ YalllKU; B Ka:K10M BapuaHTe 10
yamexk no 50 cemsaH; onbiT Ne2: t,,=3,62;t,,=3,07;t,5=3,63.t,7,=2,31;t,4=4,15;
onmbIT Ne3: t 12 = 3,28; t 14 = 1,76; t 16 = 2,61;t 17 = 3,20; t1’8 =2,97.

JUis HarnmsAHOCTH B TOM jke Taliuile NMpHUBEIEHB! JaHHBIE 110 TeM K€ KOJaM B IIBETHOM U
YepHOM BapHaHTaX, pacledyaTaHHBIX Ha KOMIIBIOTEpE, IIe pa3inuus OTCYTCTBYIOT (Ta0xa.2, ONBIT
Nel).

3/ech MOKa3aTeNbHbIN MpUMep TOro, KaK HETPUBHUAJIbHBIE BEIIM HENb3s OTPHUIATh C XOAY
WIN JaXe Mocje MepBOi HeaJeKBaTHOM MPOBEPKH, UTO, K COXKAJEHHIO, ObIBaeT B OQUIMATBHON
HayKe CIUIOmb W psijaoM. bornpmas cratuctuka (B TpPagUIMOHHBIX OMNBITaX OHA OOBIYHO
HeponycTuMo Manasi — Bcero 150-200 cemsiH Ha BapHaHT) U Jpyrue ONMCAHHBIE BBILIE TPUEMBI 110
YMEHBIIEHNIO TOTPEHIHOCTEH METOAMKH MO3BOJIMIM JOCTOBEPHO JI0OKa3aTh, 4YTO KOJbI
neiictButensHO pabotatoT. [lpmuem 06e3 TOro, yToOBI HCMOJIB30BAaTh CaMble YYBCTBUTEIbHBIC
¢busnueckue
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puOOpBkI, Iie TOKE HY)KHA HEMajasl CTaTUCTUKA, a 3TO CAeNaTh BecbMa 3aTpyaHUTENbHO. [Ipocto
Ha/JI0 TpPU3HATH, 4TO OMOOOBEKT (0oOMTaTenM BOJHOM CpeIbl, CEMEHa M JIp.) — caM SBJSEeTCS
BBICOKOUYBCTBUTEIbHBIM HHAMKATOpOoM. Benp ['ypBUY OTKpBUT «MHOTOCTpajalibHOE» OHOIOIe
CHayaja ¢ IOMOIIbIO PACTEHMS - JIyKa. A BOT HAJE€XKHOr0 MPUOOPHOTO MOATBEPKACHUS OTKPBITHS
MPUIIOCH KJaTh Tak Aoiro, 4ro ['ypBuYa M ero mocienoBaTeNiell peBHUTENM YHUCTOTHI HAayKU
yCIIENU CUJIBHO MOIPECCOBATH KAK WIKEYUEHBIX).

BaxxHo moguepkHyTh, YTO JBa KOJa U3 YETHIPEX NMPUCIAHHBIX AHIPUSILIEBOI, HE COIepKaIn
NPSIMOTO yKa3aHMs Ha yBEMYEHHE MPaBbIX MPOPOCTKOB: 3enEHbIN kKoa 260 (Tabn.2) o3Hayas mo
AHIpUSAIIEBOM HAMEPEHUE «YBEIIMUYCHUE YPOKANHOCTHY», @ KPacHBIN 628 — «yBEIMYEHHUE POCTOBOM
AKTUBHOCTH PacTeHMI». DTO ObLIO CAENaHO HaMEPEHHO, TOCKOJIbKY AHJIpUSIIEBa CUUTAIIA, YTO 3TU
KOJIbI OynyT «paboTaTh» Ha YBEJIMYEHUE MPABBIX MPOPOCTKOB B CHIIY OCOOCHHOCTEW ACHCTBUS
TOPCUOHHBIX TOJIEHl C MpaBbIM CIMHOM — KaK MPaBUIIO, C MOJOXKHUTENbHBIM 3(dekrom. U,
JEHCTBUTENBHO, 3TU KObI, ACHCTBYIOLIME KaK Ha CEMEHA B BOJE, TaK U Ha BOJy, UHIyLIUPOBAJIN
CYLIECTBEHHO OOJbIIE [0 CPAaBHEHUIO C KOHTPOJEM IMpaBbIX MPOpocTKoB. Tak emé pa3 ObLia
IIOATBEP)K/IEHA CBS3b BBICOKOW YpOKalHOCTM C IIPaBU3HOM IPOPOCTKOB, AK€ 3a7aBacMbIX
MBICIIEHHO, MpUUEM depe3 Kojbl. MHaue roBops (He HAayYHBIM SI3BIKOM), BOJAA «IOHSJIA» CMBICI
HaMEpEeHUs U €ro «UCIOJHWIA», YBEIMYMB MMEHHO 4YMCJIO IpPaBbIX, Haubosee MPOTyKTUBHBIX
npopoctkoB. Kcratu, o BiusHMM 1BeTa Koja: B ombiTe ¢ (poTO KOMOB KOA 592 C KpacHBIMH U
4EpHBIMU IH(PpaMH TTOKa3al MPAKTHUYECKH OJMHAKOBBIE pe3ynbTarhl. [louemy? Ecth Ham dem
MOyMarTh.

Crnenyrommm JIOTUYECKUM IIaroM ObUIO MPOBEACHUE OMNbITa C TEMHU ke (poTorpapusmu
KOJIOB, HO JIEHCTBYIOIIMMHU TOJBKO Ha BOAy. Brocnenyromem Ha 3TON BOJie MpOpalluBaiyd CEMEHa.
W BHOBB ObUTH TOJTyYEHBI aHAJIOTUYHBIC pa3inuuus (Tabn.2, onsiT Ne3). B menom, addekrsr Goro
KOJIOB, NEHCTBYIOIIMX TOJBKO HAa BOJY U Ha CeMEHa B BOJE, KaueCTBEHHO M KOJIMYECTBEHHO
COITOCTAaBUMBI. 3HAUUT, BOJA SIBIISIETCS TJIABHBIM PEHENTOPOM HH(OPMAIIMOHHOTO BO3/ICHCTBHS, UTO
y’K€ 0TMEeYanoch AHJIPUALIEBON U ApyruMu uccienosatensmu [1], [4], [11], [12].

CornacHo MOy4eHHBIM JTaHHBIM, (DOTO KOJIa COXpaHSET «paboTOCTIOCOOHOCTHY HAMEPEHHUS
omepaTtopa (co3narensi?) U B TOM ciydae, eciid UM ((OTO) MOJIB3yeTcs HE TOJBKO OIepaTop.
Otcrona nmpoucTekaeT 00beKTHBHASL (PYHKIMOHATBHOCTh KOJIa M TEXHOJOTHYHOCTh MeTo/a. Takum
0o0pa3oM, HKCHEpUMEHTAIbHbIE JaHHBIE CBHJETEIbCTBOBAIM O TOM, 4YTO HH(GOpPMAIMOHHbIE
AHTPOIHBIE BO3JIEHCTBUS OKa3bIBAIOT BIMSHHUE HA COCTOSIHUE PA3IMYHBIX OMOJIOTMYECKHX CHUCTEM
(cemsiH, >MOpHOHOB pbHIO, KpOBM U opranusma dyenoBeka) [1], [13], amekBaTHO pearupys Ha
nH(}OpPMAaILINIO, MTOJIYYEHHYIO Yepe3 PECTPYKTYpUPOBaHHYIO Boay. C TOUKM 3pEHHUS I30TepUUECKOM
JIUTeparypsl GOTO KOJ0B MOKHO Ha3BaTh TepaUMOM, T.€. IPEIMETOM, «HACBHIIICHHBIM YHEpPTrueii»
oneparopa [14]. [Ipuuem TepapumMomM MOXKET cTaTh JOOOW TpPEAMET, €CIU Ha HEro IojaBaTh
HaMepeHHe, Kak-To TloMeyasi IpeAMET WU J1aXKe OCTaBJIsisl 6€3 TOMETOK.

[Tockonpky B omnbiTe Macio6poaa no Bepudukanuu ero HamepeHui HabI01anach TOIbKO
TEH/ICHIUS Pa3IUUuil MEX/y KOHTPACTHBIMHM BapuaHTaMH, 11eJ1ecO00pa3HO ObLIO yOSAUTHCS B TOM,
YTO IPU YBEJIUYEHUU YKCIIa IOBTOPHOCTEN pa3inyus CTaHYT JOCTOBEpHbIMU. OIHOBPEMEHHO ObLIa
MOCTaBIIeHA 3a/laya TIPOBEPUTH, BIMSIET JIU Ha 3(PPEKT MECTO pacroyiOKEeHUs TEKCTa HaMepEeHUs 1o
OTHOIIIEHUIO K OOBEKTY.

OOBIYHO HA 3TOT aCHEKT OIBITOB C HAMEPEHHUSIMU BHHMaHHE He akLEHTHpyeTcs. B Tekcre
HamepeHus MacnoOpoJia yka3aHO MECTO €T0 PACIIOIOKEHHS - CHU3Y YallKu (JUIEBOW CTOPOHOM K
qamke). A eclii TeKCT OMECTHTh CBEPXY YalIKU (TOKe JIMIEBOW CTOpoHOU K yamike)? CoriacHo
Tabnuue 3, Mpu PACMONOKEHUM TEKCTa CHU3Y Yalllkh MEXIy KOHTPACTHBIMH BapHaHTaMU
MOJIYYEHBI YK€ CYIIECTBEHHBIC PAa3IUuusl (MIOMOTJa CTATUCTHKA), a MEKIY dTUMH K€ BapUaHTaMU
CBEpXYy WYallK{d HaOJI0/aeTcs TOJbKO TEHACHILHS TaKoro >K€ TUla pa3nyuil (HEe XBaTHIIO
cTaTucTUku?). MOXHO CKa3aTh, YTO HETOYHOE COOJIOJICHHE YCIOBUH TEKCTa HaMmepeHus (Tae
JIOJKEH pacrojaraTbCsi 3TOT TEKCT MO OTHOLIEHHIO K 0OBEKTY), MOXKET B ONpPENeIEHHON CTENeHU
CHM3HTb OKUIaeMbIi 2(PPEKT, HO HE CHATH MOJHOCTHIO.

Bo3Hukiio mpeamnosoxkeHue, YTO B  HCHOJIb30BAHHOM TEKCTE COACPKHUTCS HeKas
JIOMUHAHTHAsl CMBICIIOBAsI YaCTh, KOTOPAsl MO3BOJISET MOMYYaTh OAMHAKOBBIN 2PGEKT MpH pasHOM
pacnojokeHuu Tekcra Ha oObekTe. [Ipu aHanu3e TekcTa HaMepeHusl OTUYETIMBO MPOCMATPUBAIOTCS
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nBe yactu — 1) dakrop m Meroa HamepeHus u 2) ¢GakTop W Iejdb HaMepeHus. bblia mpoBeaeHa
poBepKa (HYHKIIMOHATFHOCTH MOJHOTO TEKCTA U €T0 OTMEYCHHBIX YacTeH.
Tadauua 3.
Yuc10 mpaBbIX NPOPOCTKOB MPU PA3HOM PACHOJIOKEHHH TEKCTA HAMEpPeHH s
10 OTHOLIIEHHIO K ceMeHaM, HaXosIMMCs B YaIlIKax B Boje, %

Ne Pacnonoxe- Yucno npaBbIx

n/m HHE TeKCTa Texct HamepeHns TIPOPOCTKOB
HaMepeHUsl

1 KonTtpons Bbe3 HamepeHust 52,2+1,38

2 CHuzy Ilomaua MBICTIEHHOTO TMOTOKA NMPOTUB YAacOBON CTpenkH Ha cemeHa | 48,8+2,59
o0bekTa CHHM3Y C 1IEJIbI0 MHIYKIMHU JIEBBIX IPOPOCTKOB

3 CHuzy IToxgaua MBICIEHHOTO MMOTOKA MO YACOBOW CTpENIKe Ha ceMeHa CHu3y | 58,7+2,39
o0beKTa C LIeJIbI0 MHAYKIIMY MTPABBIX TPOPOCTKOB

4 Caepxy Ilomadya MBICTIEHHOTO MOTOKA NMPOTHB YacOBOM CTpenku Ha ceMeHa | 50,8+2,73
o0beKTa CHHM3Y C 1IEJIbI0 MHIYKIMH JIEBBIX IPOPOCTKOB

5 Caepxy ITomaua MBICTIEHHOTO NTOTOKA MO YacOBOM CTpeske Ha ceMeHa cHusy | 55,0+3,01
o0bekTa C LIEJIbI0 MHAYKIIMY MTPABBIX IPOPOCTKOB

IIpumeyaHue: TeKCTHI HaMepeHHs co31aHbl Maci00poaom;
B Ka:xaoM BapuanTe 10 yamexk no 50 cemsin; t ,3 = 2,81.

bymaru ¢ coOTBETCTBYIOIIMMHU TEKCTaMHU CTaBUJIUCh CHU3Y uauiek [lerpu ¢ cemeHamu B

Bojsie. bb1o 0OHapykKeHO, YTO MOJHBIA TEKCT HAMEPEHMs U €ro YacTH MO-pa3HOMY JCHCTBYIOT Ha

00beKT (Tabm.4). Mexay KOHTPaCTHBIMU («IEBBIMU» U «IIPABBIMIY) BapUAaHTAMHU TOJTHOTO TEKCTA

TeKcTa «(aKkTop U METOA» MOJIYUYEHbI CYIIECTBEHHbIE PA3JIMUUA: «IEBbI» BapUaHT MHIYLUPOBAI

OoJbllle JIEBBIX MPOPOCTKOB, «IPaBBId» BapuUaHT — OOJBIIE MPaBBIX MPOPOCTKOB. Mexay

KOHTPAaCTHBIMM BapuaHTaMU «(pakTop W LEedb» pa3iuyMs OKa3aJIuCh HE CYIIECTBEHHBIMH, HO

HaOroAanack XxapakTepHas TEHACHIUS Pa3lIM4nii, ONMCAHHBIX BbIIE. THTEPECHO, YTO B <«JICBBIX»
BapHaHTaX MOJIY4E€HO OOJIbILIE JIEBBIX IPOPOCTKOB J1aXK€e IO CPABHEHHUIO C KOHTPOJIEM.

Tabuauua 4.

Yucio npaBbIX NPOPOCTKOB NIPH BO3/1eliCTBUH TEKCTA MOJTHON U YACTUYHOM MPOrpaMMbl
HaMepeHHsl HA ceMeHa, Haxojsuecs B Bojae, %.

Ne Bun Ywucio
n/m HaMepeHHs Texct HamepeHus TIPaBBIX
IIPOPOCTKOB
1 Kontpons bes namepenust 55,6+2,03
2 [Monnas [Tonaya MBICIICHHOTO ITOTOKA ITPOTUB YacOBOI CTPEIIKM HA CEMEHA
porpaMma CHU3Y C LIE€JbI0 UHAYKIIHH JIEBBIX IPOPOCTKOB 48,7+1,50
3 [Monnas [Tonaya MBICIICHHOTO TTOTOKA I10 YaCOBOW CTPEJIKE Ha CeMEHa CHHU3Y
porpaMma C LEJIbI0 MHAYKIMH NPaBbIX IPOPOCTKOB 57,1+£2,23
4 dakrop [Tonaya MBICIICHHOTO ITOTOKA ITPOTUB YacOBOI CTPEIIKM HA CEMEHA
U CII0C00 CHH3Y 47,0+1,78
5 dakrop ITonavya MBICIEHHOTO ITOTOKA MO YAaCOBOH CTPEJIKE Ha CEMEHA CHU3Y
U CII0C00 56,3+2,62
6 dakrop [Nonaya MBICIICHHOTO ITOTOKA HA CEMEHa C 11eJ1bI0 MHIYKIIUH JIEBBIX
U LUEeJb MIPOPOCTKOB 49,6+2,43
7 ®daxkrop Ilomaua MBICJIEHHOTO TIOTOKA HA CEMEHA C 1IEJIbI0 HHIAYKIUH
U 1IeTh HPaBbIX IPOPOCTKOB 54,8+1,99

IIpuMeyaHue: TEKCThI HAMEPEHHUsI co3AaHbl MacjioopoaoM; B KaxaoM BapuanTe 10 yamek mo 50 ceMsiH, TeKCT
HaMepeHHUsI MoMeIaJu nmoa yamku; t ,3=3,12;t,5=293;t4,=166;t,,=2,74,t,,=3,20; t ;5= 1,90.

W BHOBB pazinnuus MEXIY KOHTPOJIEM U BapHaHTaMHU «IIOJHBIA TEKCT» U «(PaKTOp U METOI»
CYIIECTBEHHBIE, @ MEXKAY KOHTPOJIEM U BApHAHTOM «(PaKTOP U IIeIb)» - HE CYLIECTBEHHBIE.

I/ITaK, B HCXOJHOM TCEKCTC HaMCpPCHUA ﬂeﬁCTBHTeHBHO HUMCIOTCA 4YaCTu pa3H0171
nH(POPMAIIMOHHOHN «cuibl». Hamepenune «aHTpOMHBIN (akTOp M METOJ ero Mojadd Ha OOBEKT»
okazajioch Oosiee d(hPEKTUBHBIM, UEM HaMEPEHHE «@HTPOIHBIM (akTOp M IeJIb €ro Mmojayu Ha
00BEKT». OTOT BBIBOJ MPEJICTABISACTCS HECKOJIbKO HEOXKMIAHHBIM: JIyYIlIME pe3yJIbTaThbl
MOJTy4YaroTCs TOTNA, KOTJa 3Haellb, Kak JEHCTBOBAaTh, a HE TOrNA, KOTJAa 3HACMIb, JJIS Yero
neiictBoBath. Ho, BO3MOXKHO, OTCIO/Ia CIIEAYET, YTO LeJIb HETPAIUIIMOHHOIO OMbITa, TPOBOIUMOIO
KOHKPETHBIM PSZIOBBIM OIIEPATOPOM, peann3yeTrcs B OOJbIIel CTENeHW HE €ro HaMepeHueM, a
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HaMepeHueM 0osiee «CHIJIBHOTO» omeparopa (oO0mmM sHepromH(pOPMAaIMOHHBIM MoeM?). 3aro,
€CITU OIepaTopaMu SIBIISIOTCS BEIHMKHE JIIOJU, TeHUH, TaK Ha3biBaeMble [10CBAIIEHHBIE, TO ClIEAYET
OKUJaTh 0oJiee BBICOKYIO CTEEeHb pealn3alii Kak METOOB, TaK U IieJiel UX HaMEepeHUH.

Panee MacnoOpos mokaszaja, YTO TEKCTHl CTUXOTBOpeHHMU IlymikumHa TOXKE SBISIOTCS
CBOCOOpa3HBIMU HAMEpPEHUSMU WIH TepaumaMu: OHU OKa3bIBAIOT CYIIECTBEHHOE BIHUSHUE Ha
COCTOSIHME CEMSIH (KCTaTH, TOKE TPUTHKAJE). DTO BbIpaXKaJloCh B ONPEAEIEHHOM U3MEHEHNH 3HAKa
OMon30MEpUH TPOPOCTKOB: «BJAOXHOBEHHBIE» IMOATHYECKHE TEKCThl [lymikuHa WHAYHHMpOBAIU
MOSIBJIEHUE U3 CEMSH IPEUMYILECTBEHHO IPAaBbIX IPOPOCTKOB, a «PALlMOHAIBHBIE)» MOITUYECKUE
TEKCTHI - JIEBbIX MPOpOCTKOB [15]. CkaxeM emié pas3: «TEKCTbl T€HUSI — HE TOJIbKO MPUEMHUKU U
XPAHUTEIH €ro BIOXHOBCHHBIX MBICIICH, HO ¥ UX U3JIydaTesn, cBocoOpas3ubie Tepadumb» [15].

Hakonen, paccMOTpUM JaHHBIE 110 HCCIIEJOBAaHMIO HAaMEPEHMsI, BBIPAXKEHHOI'O uepe3
reoMeTpuyeckue (pUrypsl, KOHKpeTHo, yepe3 gurypsl LlIkunésa. HamomMHuM: B OCHOBE MOCTPOEHUS
3TUX (QUTYp JEKUT 330TEPUUYECKHA «H(AropoBCKHil» CMBICI HATYpajdbHBIX YUCENl U
«UIKUTEBCKUE» MPEACTABICHUS KaXI0M HU(PHI B JIENECTKOBOW CHCTEME KOOPAMHAT B BHJIE Mapbl
U3 JIEBOBpALIATEIbHON U IPaBOBPAIIATEIbHOMN (PUTYPEIL.

bruio mpoBeneHo nBa omnbiTa. B onbiTe Nel craBunach 3ajaua MOBTOPEHUS MPEKHETO OIbITA
[9]. B xaxnom Bapuante Obu10 400 cemsan (8 vamek no 50 cemsan). Paznuuust Mexny BapuaHTaMu
orcyTrcTBOBanu (Tabn.5). Ho nHabnromanmach TeHAEHLHMS MPEUMYIIECTBEHHONM HHAYKIUU MPaBBIX
MIPOPOCTKOB TpaBeiMu (urypamu. [loaTromy B ciemyromem ombite No2 YHCIO CEMSH B BapHaHTE
obu10 yBenuueHo 10 500, kak u B [9]. @urypsl pacnojiaraaiuch CHU3Yy WIH CBEPXY KaXJIOW YallKu
n300pa’keHNEeM K TIOBEPXHOCTH YamIKu. [Ipu pacnono)eHnn CHU3Y JUTsl TIOIyYEHUS JIEBOM CIHpalin
OT (UTyphI B HAIIPABJICHUH POCTA POCTKA UCIOIB30BAIKCH IpaBbie (PUTYpBI U HA0OOPOT, Kak B [9].
[Ipu pacronokeHUH CBEpXy 3HAKW choupaid (GUrypbl ¥ OPOpPOCTKAa coBHaganu. Pe3ynbraTsl
(Tabn.5): 1) nabmrogaeTcst MHAYKIUS MPEUMYIIECTBEHHO TeX OMOM30MEPOB MPOPOCTKOB, KOTOPHIE
[0 THITYy CIIUPAJIH COBMAJAIOT C THUIIOM CHHPAINA F€OMETPHUYECKON (UTyphI B HAIPABICHUH POCTa
pOCTKa MPOPOCTKA; 2) KOHTPACTHBIEC «IEBbIE» U «IIPaBbIe» BAPUAHTHI MPU PACIIOIOKEHUHN (PUTYPHI
KaK CHHU3Y, TaK U CBEpXy 00BEKTa (CEMEHA B BOJIC) CYIIECTBEHHO Pa3IMUalOTCs MEXIy co00it; 3) mo
CPaBHEHHUIO C KOHTPOJEM YHCJIO JIEBBIX MPOPOCTKOB CYIIECTBEHHO HIDKE IMPHU PACIOIOKEHUH
(GUTypHI KaK CHU3Y, TaK ¥ CBEpXy OOBEKTa;

4) Ta Xe 3aKOHOMEPHOCTh MOJYy4Y€HAa B OTHOLICHUM INPaBBIX MPOPOCTKOB, HO CYLIECTBEHHBIE
pa3nnuus HaOJII01al0TCs TOJIBKO IIPU PACTIONOKEHUH (PUTYpBI CHU3Y O0OBEKTA.

B nanpHeiimeM 11t mOoMydeHUs YeTKUX JIaHHBIX O BIMSHUHM MeCTa pactoiioskeHus: Gpuryp mo
OTHOIIEHUIO K OOBEKTY (Kak B TalJ.) OMBIT LIEIECOO0Pa3HO JMOMOJHUTh BapUaHTAMM, KOTJa THII
cnivpaiu GUrypsl He COBMAJIAET C HANIPaBJIEHUEM CIIUPAIN POCTA POCTKA.

[ToguepkHeM NMPUHIMIHAIBLHO BAaXKHBI MOMEHT: B MpEXHEM [9] W B HACTOSIIEM OMBITaX
UCNOJIb30BATHCH (oTorpaduyeckre orodpaxkeHus ¢uryp, nocrpoeHHbIx LkunéspiM. Bole Ob110
MIOKa3aHO, 4YTO HamepeHue AHJpuUAIEBOl (B (opMe YHUCIOBOrO KOAa) TOJIBKO TOIJa CTajlo
(GYHKIMOHATIBHBIM B pYyKax IPyroro MCCIENOBaTeNs, KOrja OHO ObUIO HCHOJb30BAHO B BHJIE
¢dbotorpaduueckoro otoOpaxkeHus (tabdn.2). Takum o0pa3om, MOATBEp)KIaeTcs TOT (HaKT, UYTO
HamepeHHs B Buje (oTorpapuueckoro 0ToopakeHusi TEXHOJIOTUYHBI.

Jl1s IpoAyKTUBHOTO OOCYXJE€HUSI PE3yJbTaTOB MCCIIEOBAHUS BEChbMa IMOJIE3HBIM, Ha Halll
B3IJISL]L, SIBJISIETCS O3HAKOMJICHHE C METOJIMKOM CO3/IaHMs CUTHIIBI MJIM Marn4eckou nevat (OT JiaT.
sigillum — meuats) [16], [17]. K coxanenuro, aBTOpHI 10 MOCAECIHETO BPEMEHH 00 3TOM MOHITHH
HE HMENIM HUKAaKOro IpeJCTaBlIeHMs, MOKa Ha Hero He ykaszan KepnOax. Oxa3zeiBaercs, mpu
MIPOBEJICHUH OIBITOB OHH HEOCO3HAHHO MOJIb30BAINCH AJIEMEHTAMHU CUTHJI.

Tadauua S.
Yucs10 npaBbIX NPOPOCTKOB MPU PA3HOM PACIOJIOKEeHHH (PUTYP 10 OTHOLIEHH IO
K ceMeHaM, HaXOAALMMCS B YalIKax B Boje, %

Ne Pacnonoxenune Bug Tun cnupanu Yucno npaBbIX IPOPOCTKOB
n/m | GUrypsl pUCYH-KOM K | (uUrypsl B ¢urype B
00BEKTY HamnpaBJICHUH Omnpit Nel OmnpiT Ne2
pocTa pocTka
POPOCTKA
1 KonTpons bes - 53,4+2,34 51,4+1,03
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UTYPBI

2 CHu3zy 00beKTa “~A JleBas 53,6+2,79 44,1+1,95
CIHpab

3 CHu3zy o0BbeKTa [paBas 59,0+2,68 57,3+1,55
CIHpab

4 Caepxy oObekTa JleBas 43,8+1,75
CIHpab

5 CBepxy 00beKTa [paBas 54,7£2,21
CIHpab

IIpumeuanue: purypsl coznansl B.IllIkniésbiM []; B kaxaom BapuanTe onbiTa Nel u Ne2
coorBeTcTBeHHO 8 M 10 yamek mo 50 cemsnn; t,3=5,30; t,5=3,86; t;,=3,04; t; 3=2,82; t, ,=3,39.

Curunibl - 3TO HM3BECTHBIE C JIPEBHEHIIUX BPEeMEH CHUMBOJIBI, OOJIaJalolIe Maru4ecKou
CWJIOH, 3TO 3aMbICibl, KOTOPbIE€ B KOHIIEHTPUPOBAHHOM BMJI€ NPEICTABIIAIOT ONPEACICHHOE
XKellaHue, WA Win KoHuenuuio. [To cBoelt cyTH, OHM IPEACTABISIIOT cO00il XKenaeMyro 1eIb UIu
pe3yibTaT, MOMEIIaeMble B Maru4eckyro 000so0uky 3akiauHanus [17]. «Co3naBas curuiy, Mar Kak
Obl TpPUIACT CBOEMY IKEJIAHUIO OMNPENCICHHYIO CTPYKTypy. Curunmsanusi €cTh OIBIT
(dbopMHUpOBaHUS U peaTH3alry IpoIlecca Kenanus (HamepeHus). Teopun, CTosIME 32 TEXHUKAMHU
CUTHIU3aluu O€CKOHEYHBI, OOBIYHO OHM TBEpJO OazupyroTcsa Ha ncuxoaHanuse PDpeiina w/wnm Ha
ncuxosiorur KOHTa, OCHOBOIIOJIOKHUKA YYEHHSI O KOJUIEKTUBHOM Oecco3HaTenbHOM. HezaBucmmo
OT TOTO, MBITAETCA JIU KTO-TO PAlMOHAIUCTHYECKH OOBACHUTH MEXaHUKY PaOOTHI CAaMHX CHUTHI,
OJIHO BCErJa HEM3MEHHO — CUruiIbl paboTaioT. OHM paboTaIOT B MOJACO3HAHUHU, BO YTO OBl BBl HU
BEpPWJIH, M HE 3aBUCHUMO OT Balux yoexaeHui» [17].

[Tpu co3paHuy CUrKiI MOJB3YIOTCS METOAAMM, U3 KOTOPBIX AJIs HAC IPEJCTABIIAIOT UHTEPEC
1) meton Cnosa, 2) meton Mauntpsl, 3) meton Kaprunsl. Meron CrnoBa HauMHaeTCsl ¢ HATUCAHUS
XKelmaHusi (9TO camblii OBICTPBI M HauOoJiee MOMYJSPHBIM METOJ KOHCTPYKIIMH CHTUJI), YTO,
COOCTBEHHO, W Jenanud aBTOpbl. Meton MaHTphl 3aKiro4yaeTcs B KOHCTPYHMPOBAaHUU M3 TEKCTa
KETaHUSl TyTeM TMEePECTAaHOBKM M U3BATUS OYKB HEKOro KpaTKOro H3peueHust (OoCMemuMcs
OTOXXJIECTBUTH C HAIIUM YHUCIOBBIM KoaoM). Meton Kaprtunsl, no [17], Haunbonee moaxoaut amis
00BEKTOB, KOTOPHIE MOT'YT OBITh BBIPAXKEHBI HAMJTYUIIIUM CIIOCOOOM Uepe3 AUarpaMMy WM PUCYHOK
KEJlaeMoro pesyiapTaTa (3TO M €cTh B JaHHOW craThe reomerpuueckue ¢urypsr [lIkunésa). Ho
HECKOJIbKO 00ECKYpaXMBAET, XOTs PEACTABISIETCS JIOTHYHBIM Te3uc B [17], yTo B curui-nporecce
«HebmaropazymHo oOycnoBiuBaTh «Kak» u «['me» u «ropa3go moje3Hee cPoKycHpoBaThCs Ha
o0bekTe «YTO» M MO3BOJUTH CUJIE Ballel BOJM JEHCTBOBATh OECHPENSTCTBEHHO!». A y aBTOpOB
ctatbu «YTo» cpabotano xyxe, yem «Kak» (He xBaTuio cuibl Bonu?). Jlanee oOparaer Ha ceds
BHUMaHue Te3uc: «llocne wuHMLMAnuuU, ciaeayeT 3a0bITh IEpBOHAYaIbHOE HAMEpPEHHE M He
BCIIOMUHATh O HEM» (3HAYUT, OHO OyneT paboTaTh HE3aBUCHMO OT MOCIEAYIOIIErO >KeTaHHs
oreparopa?).

B 3akitoueHHM XO04eTcsl CKa3aTh, YTO, B LIEJIOM, Y aBTOPOB U €ro KOJUIET OTKPBIBAIOIIUECS
MEePCIEKTUBBI HETPAIUIIMOHBIX HCCIIEIOBAHUN BBI3BIBAIOT ONTUMH3M M YBEPEHHOCTh. Y BEPEHHOCTD
«B TIPaBUJIBHOCTU H30paHHOTO MYTH». YBEPEHHOCTh B TOM, YTO HaMEpPEHHUS — 3TOT OOBEKTHBHO
CYIIECTBYIOIHUA aHTPOIHBIN (HaKTOp SBHO HEIJIEKTPOMATHUTHOU MPHUPOJIBI - TTO3BOJISET MOJIYyYaTh
pE3yNbTaThl, OT KOTOPBIX AyX 3aXBaThIBAET, MPUYEM pPE3yIbTaThl BOCHPOU3BOAMMBIE (0 YéM Tak
MEKYTCSl HE TOJBKO «TPAJUIIMOHIIMKN»), MO0, KaK CKa3aHO BbIIIE, «OAHO BCErJa HEM3MEHHO —
CUTUJIBI pabOTAIOT».

BriBoabI
1. Hamepenus omepaTopa, BBIpaKEHHBIE MOCPEACTBOM OYKBEHHBIX TEKCTOB, HU(POBBIX KOJOB,

COCTaBJICHHBIX Ha OCHOBE 3THX TEKCTOB, a TaK)K€ N'eOMETPUYECKHX (UTYp CIIOCOOHBI OKa3bIBaTh
CYILLIECTBEHHOE BIIMSAHHUE HA COCTOSTHUE BOJBI U CEMSIH.
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2. V3meHeHUE COCTOSIHUS BOJBI TECTUPYETCS MPOpAIIMBAEMBbIMA B HEW ceMeHamH. ODDdekT
BBIPAXKACTCA B YBCIIMUCHUU YHUCIIA IIPAaBbIX IMPOPOCTKOB H3 CCMAH, KOTOPBIC AKTUBHUPYHOTCA
HaMEPEeHUSIMHU KaK HETOCPEICTBEHHO, TaK U OMOCPEOBAHHO Yepe3 BONY.

3. ®dyHKuMs HaMEpEHWH, CO3/IaHHBIX KOHKPETHBIM OIEpAaTOPOM, MOXKET pPEaJTU30BbIBATHCS U
JIPYTUMHU UCTIOJIHUTEIISIMH, YTO JIeJaeT IaHHYI0 METOJIUKY TeXHonoruuHoi. [Ipu aToM Heobxonumo
UCIOJIb30BaTh (OTOM300paKCHHUSI HAMEPEHH, TOCKOJIbKY B HHUX coXpaHseTcss uHbopmarms,
[OJIy4eHHasi OT orepaTopa.
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STATE CHANGE OF SEEDS AND WATER UNDER THE INFLUENCE OF THE
OPERATOR'S INTENTION THROUGH WRITTEN TEXTS, NUMERIC CODES OR
GEOMETRICAL FIGURES

S.N. Maslobrod, M.A. Andriyasheva

The operator's intention transmitted to the object through written texts, numeric codes or geometrical figures
(transmitters) have the capacity to significantly affect the state of seeds and water. Changes in the state of water is
determined by the ability of water to alter the state of seeds germinated in it. The effect is exemplified by the increase in
the number of right sprouts (sprouts with the leaves centered around the stem clockwise) grown from the seeds that
were activated by the operator's intention, both directly and indirectly through the water. The intention can be
transmitted to the object by different operators, that makes the methodology simple and technological. Therewith, we
used digital images of the transmitters possessing information that was received from the operator.
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HEKOTOPBIE ITOJAXO/IbI K CO3JIAHHIO KOHLIEIITY AJIbHOU U DJIEMEHTHOM BA3bI
KBAHTOBBIX 'TEHEPATOPOB ITNIABMATOPCHUOHHOI'O U3JIYYEHU A

A.}O. CmupHOB
cat.sensor@mail.ru

[IpoekT «DeHuKc»

B pabote paccMOTpeHBI KOHIENTYalbHbIE U TEXHHYECKHE PEIICHHs KaK OTJACIbHBIX 3JIEMEHTOB IIa3MaTOPCHOHHOTO
kBaHTOBOTO TeHepaTopa (IITKT), tak n HekoTopsix ero kommoHeHTOB. Mnes [ITKI ocHOBaHa Ha TPEATIONOKEHUH O
KBAHTOBAHHOCTH TOPCUOHHBIX, CIIMH-TOPCHOHHBIX Y MIa3MaTOPCUOHHBIX U3Ty4YEHUI.

IIpenctaBneHsl HOBBIE BapHaHTBl AKTUBHBIX MOXAYJIEH M KOHIIEHTPATOPOB MOAM(MHUIMPOBAHHOTO HAMH MajoTo
reaeparopa A.E. AkuMoBa, mipeuioskeHsl MyTH UX pa3BuTHs. B gactHOCTH, co3maH ammmudukarop A.JO. CmupHOBa,
KOTOPBIH MpeCcTaBIseT co0oi akTHBHBIE MOy MMI'A, 00beqMHEHHBIE B HHYIO TCHEPUPYIOIITYIO CHCTEMY.
[MpennoxeH crnocod «UHIUKALWK» COCTOSIHUS (DU3MYECKOTO0 BaKyyMma, OCHOBaHHBIH Ha sddekrax Kaszumwmpa.
Beiisunyto mnpeanonoxenue, uto 3ddextsl Kasumupa wurparor BakHyl poib B Ouodusuke. B yactHOCTH, B
(YHKIIMOHUPOBaHUH OMOJIOTHYECKUX MEMOpaH U UHBIX OUOCTPYKTYP.

[cuxoduzuyeckoe Bo3eiCTBIE U MIa3MaTOPCHOHHBIE TI0JII MOTYT BIMATH Ha ()a3y BOJHOBOM (DYHKIIMH 3JIEKTPOHOB
IpU TYHHEJIbHOM Tiepexose. Ha 3Toif ocHOBe Mbl pa3pabarbiBacM NPHHIUIIMAIBGHO HOBBIE CHCTEMBI NpHEMa U
peructparuy, cocrosimue u3 3N perucTpaTopoB, YIUTHIBAIOLINX MPOSBICHUS «TPUAIBD» (CIIEHTAIBI» U BBILIE).
OOcyxnaercst BO3MOXKHOCTh HCIOJIB30BaHUS «3((pexTa TpuagsD» B CHCTEMax Iepefadyd HMHGOPMAIMH IO
HEJIOKaJIbHOMY KaHailny. Hamu BBIABUHYTa TMIIOTE3a, COTJIACHO KOTOPOM KaXKIbld CHTHAll B CHCTEMaX HEIOKAaIbHOIO
B3aMMOJEHCTBHS TIPEACTABIEH /mpems PA3HECEHHBIMM BO BPEMEHH KOMIIOHEHTaMH, B3aUMOJECHCTBYIOIIUMH C
JETEKTOPOM B TIPOIIIIOM, HACTOSIIEM U OyAyIIeM KakK B3aMMOCBS3aHHBIC 3JIEMEHTHI IETI0T0.

Msbl monaraeM, 4YTO TaK HA3bIBA€MBI «TOPCHOHHBIN/IIIA3MAaTOPCHOHHBIA ()aHTOM» MOXKET BBICTYNaTh B KauecTBE
«pabouezo mena» B CXeMax H3IydaTese U MPUEMHUKOB TOPCHOHHOTO/TUIA3MaTOPCHOHHOTO M3TyIEHUS.

IIpuBeneHbl MONMOJHUTENBHBIE AapryMEHTBl B TII0JIb3y paHee BBIABMHYTOTO HaMH IPEAINOJIOXKEHHSA, dTO
IUIa3MaTOPCHOHHOE H3JIy4eHUE, B YAaCTHOCTH, NPEICTaBISIET cOO0H anb(BEHOBCKHE BOJIHBI B IJIa3M€ BUPTYaJIbHBIX
yactull ¢usnyeckoro Bakyyma (IIBUDB). MzrotoBnensl u npoxoaar ucmbiTanus «konycel W.JI. T'epmoBuHa», kak
HOBbIe (hakTophl 3(dekra QGopMbl. BriCkazaHO MPEANONOKEHHE, YTO «IIPaBO» W/WINM <JIEBO» Bpallalollee
IUTa3MaTOPCUOHHOE M3JIyuY€HHE WHIYIMPOBAHO CIHPAIbHBIM JABMXKEeHHeM aunonei (mo W.JI. T'epnoBuny) mnap
BUPTYAJIBHBIX 9aCTHUI] (3JIEKTPOH-TIO3UTPOH, IPOTOH-aHTUIIPOTOH) (u3HIecKoro Bakyyma B ckpeteHHbIX E u H nomsx.
[IpencraBneH HOBBIM THIT TEHEPATOPOB UIA3MAaTOPCHOHHOTO M3NMydeHHs1 — «reHeparop Tamma-CmupHoBay (['TC). Ha
OCHOBE 3KCIEPHMEHTAIBHOTO CTeHIa «reHeparopa Tamma-CMupHOBa» BemeTcs pabdoTa Haj CO3JlaHWEM KBAaHTOBOTO
reHeparopa MIa3sMaTOpPCUOHHOTO U3ITy4EHUs.

1. BBenenue

[lo wnamemy wmHeHuto, yxe Oomee 20 Jyer HaOMIOAeTCs CTarHauus B Pa3BUTHH
«MIPOPBIBHBIX)» HAMpaBICHUN «TOPCHOHHBIX HCcIenoBaHui». JlaHHas paboTa HampaBieHa Ha
npeodosieHue Kpusuca W SBISETCS YacThIO CEpUM HAIIMX MYyOJIMKalUi, TTOCBSIIIEHHBIX
WCCIEAOBAHUSAM 6 5mOoM HalPaBICHUH.

B pabGore mnpencrtaBieHbl HEKOTOpPHIE PE3YJIbTAThI M JJIEMEHTHI CTPATETUU Pa3BUTHUS
WCCIIEIOBAaHHM B 00JIACTH MJIa3MaTOPCHOHHKH.

JlanHbIil TEKCT sBISETCA MPOJOJDKEHHWEM CcepuM Hamux nyonukamuit [1, 2, 3],
MOCBAIIEHHBIX CO3/IaHUI0 YCTPONCTB, MHAYLHUPYIOIIUX TOJIs U TEHEPUPYIOLIUX COOTBETCTBYIOIINE
VM U3JTyYCHUS, HA3bIBaEMbIe HEKOTOPBHIMH HCCIICIOBATEISIMU TOPCUOHHBIMH. Pe3ynbTaThl ONIBITOB U
YK€ CO3JaHHBIX TEXHOJIOTHM, MPOIUTUPOBAHHBIX W MpeAcTaBieHHBIX B [1, 2, 3, 4, 5, 6], He
MPOTHBOpPEYAT YTBEPKICHHUIO O CYIIECTBOBAHMM HEU3BECTHOTO BHAA (U3MYECKUX TIONEeH W
M3JIY4eHUH, OKa3bIBAIOIIMX M3MEPUMBIE U BOCIPOM3BOJUMBIE BO3JECHCTBUS HAa pa3IUYHBIE TECT-
00BEKTHI M TEXHOJOTUYECKHE TIpoliecchl. Bo3melcTBus, ka3aaoch Obl, HECBOJIUMBIE K BO3JICUCTBHUIO
M3BECTHBIX MOJEH M U3TyYEeHUM, HO TIPU 3TOM BOCIPOU3BOJMMBIE B ONBITAX U MPUMEHSAEMbIEC B
YHUKQJIBHBIX TEXHOJOTUSAX. HeT o0mmenpru3HaHHOW TEOPUU maKkmuiecko2o ypOBHS, OOBSICHSIONMEH
HaONlto/laeMble  SIBJICHUS, a Takke oOianaromeid HeoOXOoAuMoW (Iisi JalbHEHIIero pa3BUTHUS
TOPCUOHHMKH) TIPEICKA3aTeIbHON CUJION JJIsi MHTEPIPETAIUHA OIBITOB M Pa3BUTUS MPAKTHUYCCKUX
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npuiokenuid. Ha ceromus HeT obwenpunsmoeo crnocoda oObICHUTH, ¢ HEKOTOPOH Ooiiee oOmieit
TOYKH 3pPEHUS, ONBITHBIE (PAKTHI M TEXHOJIOTUYECKUE TOCTUKECHHUS B JAHHON O0JIaCTH.

OtMerum, yto Teopus (usnueckoro Bakyyma [.M. IllumoBa He oueBHIHBIM OOpa3zoM
CBSI3aHa C ONBITHBIMHU 3MITUPUYECKIMH U TEXHOJOTHYECKUMH pe3yIbTaTaMu. DTO HEOOXOUMO eIl
pa3 sicHO MoA4YepKHYTH [ 1, 3].

Jis  nanpHEWIIero pasBUTUS «HAMICH» OO0JIACTH HAyKW W TEXHOJIOTUH KPUTHUECKU
HE0OXOIMMO OTBETHTh Ha BOINPOC: KaK HMMEHHO OOBSICHUTH HaONI0/laéMble B OINbITaX U B
TEXHOJIOTUYECKUX MPUIIOKEHUAX BOCIPOU3BOANMEBIEC AP deKTh? JInbo Kak MposBICHUS M3BECTHBIX
W TPHUHITBIX COBPEMEHHON (PH3MKOW B3aMMONCWUCTBHH IOJCH W W3IyYeHUH, BO3MOXKHO, B
«HEOOBIYHBIX YCIOBHSIX», JINOO KaK MPOSBICHUS] HEM3BECTHBIX B3aHMOJICHCTBHI, HE CBOJUMBIX K
y’Ke u3BecTHbIM. [lo HamemMy MHEHHMIO, BONPOC OTHOCHUTCS K onucanuio (PpyHIaMEHTaIbHBIX
(bu3MYECKUX MPUHIHUIOB, C TOUYKH 3PEHHs] KOTOPBIX, HabI0qaemMble (pU3HYECKrue B3auMOCHCTBHS
SIBIISIFOTCS JIUIIb YaCTHBIM CIy4aeM ATHX CaMBIX OOIIUX MPUHIUMNOB. CUTyalus OCIOXKHIETCS TeM
OUYEBUIHBIM OOCTOSITENILCTBOM, YTO MBI MOXEM OIKCHIBaTh HAOIIOAAEMbIC SIBJICHUS JUIIb B TE€X
TEpPMUHAX, KOTOPBIC Voice NPUHAHbL U U36eCMHbl HAYYHOMY COOOIIECTBY, TEM CAMbIM HEM30EKHO U
MPAaBOMEPHO  OrpaHUYMBAas  KOPUIOpP  TMOMBITOK MOHMMAaHUSA  (PUIUUYECKHX  IPHUHIIMIIOB
¢byHKIrOHMpOBaHUs BeeneHHOH.

ABTOp PEKOMEHIyeT YMTATEeNIIM O3HAKOMHUThCS ¢ paboramu [1, 2, 3] mns Gonee MOIHOTO
IIPE/ICTaBICHMsSI O IIPEeIMETEe HACTOSIILEN MyOJIMKaliy, T.K. OHa MIPEACTaBIseT co00i MPoJoKEHHE
LUKJIa paboT MO FreHePaTOPHBIM YCTPOMCTBAM IJIa3MaTOPCUOHUKH.

BBuny oueBuAHON HE COCTHIKOBKM Teopuu (usndeckoro Bakyyma [.M. IllumnoBa c
OTPOMHBIM IYJIOM AMIUPUYECKUX MATEPUAIOB, MbI MpEAJiaraéM IMYCTHTHCS B C80000HbIL NOUCK
TEOpU, KOHLENIHI, IKCIEPUMEHTOB, PE3yIbTaTOB HE3aBUCUMBIX OIBITOB, IOMCK HAIPaBJIECHHBIN
Ha MTOCTHKEHUE UCTUHBIL, @ HE Ha JICKJIApalluIo 0T M.

Mbl  OyneM HCNONB30BaThb TEPMUHBI TOPCHOHHBIM M IJIA3MAaTOPCUOHHBIA  JUId
aKLEHTUPOBAHUS BHUMAHMSI Ha TEX WM MHBIX acleKTax Tekyliero obcyxaenus. [Ipu sTom umes B
BUJy, YTO 3T TEPMHMHBI MOTYT ONMCHIBATh NMPUHIUIHNAIBHO pa3Hble (u3nyeckue spieHus [3], B
KOHTEKCTE O0CYKICHHSI, KOTOPOE YACTHUYHO HOCUT IBPUCTUUECKHI XapaKTep.

2. ITocTaHOBKA 32124

OMIupUYecKass U TEXHOJIOTMYECKas TOPCHOHMKAa HE MMEET NMPU3HAHHOM TEOpETUYECKOU
ocHOBBI. [lo HameMy mMHeHMIO, Teopust pusnyeckoro Bakyyma I'.W. [llunosa Obuta 10 HEKOTOPOI
CTENIEHH HCKYCCTBEHHO «mpuBszaHa» A.E. AKHMOBBIM K YHUKAQJIBHBIM OMIHUPUYECKUM
HCCIEAOBAHUAM €0 COTPYIHHUKOB M JAPYTHX CHEHUAIMCTOB C LEJNBK) CO3/IaHMS BIIEYATICHUS O
CYIIECTBOBAHUU TEOPETHUECKOW Oa3bl y 3TOro MepcrleKTUBHOro HampapieHus. CKa3aHHOE He
yMOJISieT 3HaueHus: pyHAaMeHTalnbHbIX TeopeTnueckux padot ['.M. IllumnoBa, HO BHE «IIPUBSIZKH»
UX pe3yJbTaTOB K MHTEPIpETAUM IyJla SMIIMPUYECKONW TOPCHOHMKH. boislee TOro ckianbiBaeTcs
BII€YATJIEHUE, UYTO /711 OCHOBHBIX pa®oT I'.M. I1lunosa HeT afeKkBaTHBIX UX MTYOMHE SMIIMPHUUYECKUX
ceeneHuil. IloaTomMy, HEOOXOAMMO OCMBICIEHHE M OOOOIIEHHE SMIMPHUYECKUX CBEICHHH 10
COCTOSIHUS IIPUTOJTHOTO Il pabOThl TEOPETHKOB.

B paGore [3] Mbl moapoOHO omUCAIXM YCTPOMCTBO, NPUHIMIIBI (DYHKIIMOHUPOBAHMS,
0COOCHHOCTH MCIIOJIB30BaHUS M HCTOPUIO co3llaHusi Mainoro reHepatopa A.E. Akumosa (MI'A);
onucanu Hamy mMogudukanuio MI'’A (MMI'A) u opuruHanbHble MaTpuuHble reHepatopsl A.1O.
CmupaoBa (MI'C) ¢ nmpumepamu pe3ynbTaToB UX 3(PGEKTUBHOTO HMCIOIL30BAHUS, MOJTYyUYESHHBIX
He3aBUCUMbIMU 2pynnamu uccireoosamenei. B Toi ke paboTe Mbl BHEpPBbIE MPEUIOKWIH U
o0ocHOBanM THMNOTE3y, cocTosilyro B ToMm, uro MI'A, MMI'A u MI'C npencraBisoT coboi
reHepaTophl alb(BEHOBCKMX BOJIH B IUIa3M€ BHUPTYAJIbHBIX 4YacTUI[ (PU3UYECKOTO BaKyyMa
(IIBY®B). Mbl npeanoiaoXkuwid, 4To HaOIioJaeMble MPOSBIEHUS BO3AECHCTBHUS TOPCHOHHOIO
U3IYYEeHUs1 modcoecmeenHvl 3PPeKTaM, UHIYIUPYEMbIM BO30YKICHUAMHU (B YaCTHOCTH, BOJTHAMH,
Hanpumep, anbdseHoBckumu) B [IBUDB. Ilpeanonoxunu, 4To TOPCHOHHBIE MOJIS U U3TyYCHHS
SBJIAIOTCS. MPOSIBICHUSMHM BHUPTYaJIbHOM IUIa3Mbl (TEPMUH Hall) SJIEKTPUYECKU 3apsKEHHBIX

240



BUPTYQJIBHBIX YacTHIl, oOmamarommx crnuHoM [1, 3]. B 93TOM KOHTEKCTE TOPCHOHHBIC
(TU1a3MaTOPCUOHHBIE) MO MOKHO TOCTaBUTh B OJIMH sl C YCTAHOBJIICHHBIMU MPOSIBICHUSMU
BUPTYQJIbHBIX dYacThll (pu3uyeckoro Bakyyma [3], Ttakumum kak 3ddexrsr Kazumupa [7, 8] u
JI>mO0BCKuii casur [9].

PVP-xonyenyuss A.IO. Cmupnosa (Plasma Virtual Particles) Obuta mpemnoxkeHa Hamu
BIiepBBIe B padore [1]. Mbl BBenu monsTHE 1iasmaropcuonHoro m3nyuenus (IITH) [1, 2, 3]. Tlo
Hamemy MHeHuto, [ITU sBnsitoTcs 4acTHBIM cilydyaeM TOPCHOHHBIX W3IYYEHHH M MPEICTaBISIOT
co00ii, yZI0OHYI0 MOJENIb ONMUCAHHUS HEKOTOPBIX ACIEKTOB TOPCUOHHWKH, NMPUTOIHYIO B KaueCTBE
pabouero nactpymeHTa KoHcTpyupoBanus [ITHU-reneparopo u [ITU-npuemMHNKOB.

HeoOxoauMpIM 11aroM B 3TOM HAIlPaBJIICHUU SBISETCS CO3/JaHHUE TEXHUYECKOM Oa3bl Ui
MPOBEJICHUSI  DKCIIEPHMEHTOB HANpPABICHHBIX HA BBUICHCHHE (PU3MYCCKUX  MEXaHU3MOB
3¢ (HeKTUBHOTO BO3/ACUCTBUS HA TECT-CUCTEMbI TOPCUOHHBIX (IIa3MaTOPCUOHHBIX) YCTPOUCTB THUIIA
MI'A, MMI'A, MI'C u ux aHajaoros.

Eme oxHo# nenbro HacToAlIeH paboThI SBISETCS CO3JAaHUE YCTPOMNCTB, IMpeIHa3HAYCHHbBIX
JUISL SKCIIEPUMEHTAIbHOM NPOBepKHU Haeld PVP-konnennuu.

3. CBs3p MEKAY CIEKTPAaMH 3JICKTPOMATIHUTHOI'O BO36y)KI[eHI/Iﬂ H CBOMCTBaAMH TOPCHUOHHOI'O
N3JIy4YeHust

Kak mbl mokazanu B padote [3] MMI'A u MI'C 006anatoT BO3MOYKHOCTBIO TE€HEpHUPOBATh
TOPCHUOHHOE (IJIA3MAaTOPCUOHHOE) U3ITYYEHUE C PA3IMUYHBIM CHEKMPOM OeliCmeusi, 3aBUCAIIUM OT
aAMIUIUTYIHO-YACTOTHOTO CIEKTPa 6030yaicoaroue20 3NEKTPOMarHuTHOro curnaia. CkiajbiBaeTcs
BIIEYATJIEHUE, YTO CIEKTP YaCTOT IEKTPOMArHUTHOTO H3JIyYEHHUS «IIPeoOpa3yeTcsi» B «CIEKTp
TOPCHUOHHBIX (TJIa3MAaTOPCHOHHBIX) YacTOT». TEpPMUHBI «4acTOTa TOPCUOHHOTO HU3ITYyYEHHUS» U
«CIIEKTP YaCTOT TOPCUOHHOTO M3JIYy4YE€HHUs» B3SIThl HAMH B KaBbIUKH, T.K. O HACTOSILEIO BPEMEHU
HET OOIIENPUHATOr0 MHEHHS O MPUPOJE TOPCUOHHOTO BOJIHOBOTO M3JIyYEHHS, a Hallla KOHLEMIUSI
IJ1a3MaTOPCUOHMKH T10Ka HEIOCTaTO4YHO pa3BuTa. B naHHON paboTe Mbl ynoTpediisieM TEpMHHbI
«TOPCHOHHAsI YacTOTa» M «CIEKTP TOPCHOHHBIX YacTOT», MO AHAJIOTHH C OOIICHPHHITHIMU
TEPMUHAMH «3JIEKTPOMarHUTHasl 4acToTa, creKTp». KoHeuHo cTomsno Obl ynoTpeOsiTh TEPMUHBI
0oJsiee KOPPEKTHO, HAIPUMED, «YaCTOTa TOPCHOHHOTO U3JTyYEHHS» BMECTO «TOPCHOHHAS 4acTOTay.
Opnako 10 BbIACHEHUS (PU3MUECKON NPUPOJBI TOPCHOHHOIO H3JyY€HHUS MBI JOMYCTHUM TaKyrO
TEPMUHOJIOTHYECKYIO BOJILHOCTD U OyJieM Jlanee ynoTpeOiasTh 3TH BbhIpaKeHUs 0€3 KaBbIUeK.

OaHuM M3 apryMEHTOB B IIOJIb3Y CYIIECTBOBAaHUS TOPCHOHHBIX YacTOT M HMX CIEKTPOB
SIBJISIFOTCS DKCIIEPUMEHTBI, YaCTUYHO MPEJICTABICHHbIE B [3], U3 KOTOPBIX CIEAYET, YTO Pa3IuYHbIC
CHEeKmpbl NeKMPOMACHUMHO20 8030Y#COeHUss aKTUBHBIX MOJYJeH MOTryT OBbITh COIOCTaBJIEHBI CO
cnekmpom Oeticmeus TOPCUOHHBIX (IJIa3MAaTOPCUOHHBIX) W3TY4YEHHH, YTO OBLJIO HEOJAHOKPATHO
MokazaHo B ombITax. [locrnegHee OOCTOSITENBCTBO MOXKET CIYKUTh apryMEHTOM B IOJIb3Y
CYILIECTBOBAHUS B MPHUPOJAE KBAHMO6 TOPCHOHHOIO H3MydeHud. [Ipu 3TOM Kaxaol TOPCHOHHOU
4acTOTE COOTBETCTBYET KBAaHT TOPCHOHHOT0/IIa3MaTOPCUOHHOTO U3iydeHus. [IpaBomepen Bompoc:
YTO MEPEHOCAT TUIIOTETUYECKNE KBAHTBI TOPCHOHHOTO U IIA3MAaTOPCUOHHOIO U3iny4eHus? Toabko
a1 uHGopmanuio? Mbl nonaraeM, YTO OHM MEPEHOCHT, 10 KpaiiHed Mepe, MOMEHT HMITyJbCca, a
BO3MO>KHO UMITYJIbC M SHEPTHUIO.

[To HamieMy MHEHHUIO, reHepalrs KBaHTOB TOPCHOHHOIO/TIJIA3MAaTOPCUOHHOIO H3JIyYEHUs
MIPOUCXOJIUT HE Ha BCEX BO30YXKAAIOIIMX IEKTPOMArHUTHBIX YacToTax (WM MOJOCE YacToT), a
TOJIBKO Ha Tex, KOTOpBbIE COOTBETCTBYIOT CTPYKTYpE JTUCKPETH3AUU
TOPCHOHHOTO/TIa3MaTOPCUOHHOTO U3IY4YeHUs. B 3TOM cMBICIIe CIIEKTp YacTOT 3JIEKTPOMAarHUTHOTO
BO30YKJI€HUSI aKTUBHBIX MOJYJIEH SBISETCS NHCTPYMEHTOM JJISl BBISIBJICHUS CTPYKTYPBI U criocoba
JUCKPETH3aIMK TOPCUOHHOT'0/TIIa3MaTOPCHOHHOTO H3ITy4eHHSL.

Jns nanpHeiiiero pa3BUTHS TOPCHOHHMKA OCTPO HYXKJIAETCS B CTPOrOM OIpe/eJIeHUH
MOHATHSI TOPCUOHHOE U3TydeHHE. UTO SIBISETCS COBMECTHBIM IOJEM JEATEIBHOCTH TEOPETUKOB U
AKCIIEPUMEHTATOPOB. VI3BecTHOE TMOHATHE 3JIEKTPOTOPCHOHHOE W3iIydeHue, BBeraeHHoe [.U.
InnoBeIM, K COKaJIEHHIO, HE ITPOSCHSAET CUTYALUIO.
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[Ipumem Bo BHUMaHue, uto MI'A, MMI'A u MI'C npencraBisitoT coboii mpeoOpa3zoBaTean
CUTHAJIOB 3JICKTPOMAarHUTHOM MPHPOJBI B IJIa3MAaTOPCHOHHOE H3JIyueHHUe, Takke Hecyuee (H
nepeHocsmee Ha O0BEKT) WH(POPMAIMOHHYIO KOMIIOHEHTY, CBOMCTBAa KOTOPOM, B YaCTHOCTH,
3aBUCAT OT HMCXOJHOTO JJIEKTPOMArHUTHOrO curHaia. [log CUTHaIOM MBI TOHUMAaeM CHEKTp
ANIEKTPOMArHUTHOTO W3Iy4YEHUs, HECYIIMH Ty WIM HHYI0 HMHQOpPMAIHIO, BOCHPUHHUMAEMYIO
o0BEKTOM BO3AcicTBUs. Pomb ® cBoiicTBa HMH(POPMAIIMOHHBIX MATPHUI[ B  IpoIeccax
peoOpa3oBaHus U NEPEU3NIyueHUs PACCMOTPEHBI, B YaCTHOCTH, [3].

Ha puc. 1(A-I') npuBeaeHsl npuMepbl MPAKTUYECKOTO MCIIONB30BAHMSI KOHCTPYKIIMM
MMI'A u MI'C, nekotopsie u3 kotopsix (B, I') Gonee moapo6Ho onrcans! B [3].

Puc. 1(A-T'). Bapuantsl wucnoabzoBanus MMI'A (A, B) u MIC (B, I). O6Go3nauenusi: A -—
cnenuanusupoBanHblii MMI'A 1u1s1 paGoThl ¢ HEKOTOPHIMH TOHKMMH IUIeHKaMi; b — MMI'A B KOHCTpYKIMH
JAAJbHOACHCTBYIONIEr0 HeJIoKaJLHOro koppeasitopa A.JO. Cvupnosa (JJHK) [10]; B — marpuunblii (8x8)
redepatop A.JO. CmupnoBa [3]; I’ — 3KcnepuMeHTAJbHBI CTeHA IS M3yYeHHs BJIAUAHUA (aKTOpPOB
MATpU4HOro (4x4) reneparopa A.JO. CMupHOBa Ha COXPAHHOCTh M Ka4eCTBa NPOAYKTOB INTAHUS, IOAPOOHee B

3.

AxtuBHble Moaynu MMI'A n MI'C nurarorcs M COOTBETCTBEHHO MOAYJIMPYIOTCS JUIS
3aJJaHHOTO BO3JIEHCTBUS Ha OOBEKTHl OT BHEIIHETO0 HCTOYHUKA YIPaBJISIONIEr0 curHaia (B
gactHOCTH, OT ['CC) wnm JpyruX HCTOYHHKOB MOAYIHPYIOMIETO W/WIM  YIPaBISIONIETO
AIEKTPUIECKOTO (B OOIIEM CiTydae JIEKTPOMAarHUTHOTO) CUTHAJIA.

B mamreii kouueniu mema-npubopa [10] MbI TOTBITATHCH OOBEAUHHUTE MOJOKHUTEILHON
MPUHYIUTETLHOH W HOPMHPOBAHHOW npubOOpHOU OOpPaTHOW CBSA3BIO JETEKTOpP, CBS3aHHBIN
«MEHTAJIbHOW TOHKOIIOJIEBOI» CBSI3bIO C OMEPATOPOM, U T€HepaTop, B yacTHOCTH, THa MMI'A wiun
MI'C. HWcxXomHBIM CHUTHAJIOM UII  «MEHTAJIBLHOIO»  BO3IECHCTBHUS MBI  HCIIOJIB30BAIIH
ITUPOKOTIONIOCHBI  IIYMOMOAOOHBI  CUTHAJ, WMEIOIIUKA  ONpeAeNieHHYI0  (paKTaIbHYIO
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pa3sMepHOCTh (OmpenensieMylo, B YaCTHOCTH, KOHcTaHTOW JIsmyHoBa). MHTepecHBIM, C TOYKH
3peHusi TMPaKTUYECKOTO  HWCIONb30BaHUS, SBISETCS TNpPUMEHEHHE B  paarno(u3nvecKoi
(37IeKTpOMarHuTHOM ) Moy sinH [3] curHana Buaa GIuKep-IIyM ¢ ONpeIeTICHHBIMU TTapaMeTPaMU.

WTak, NpUHIMIHAILHO BAXXHO, YTO PA3IUYHBIE BHUJBI 3JIEKTPOMArHUTHOTO BO30YKICHUS
akTuBHOTO MOyt MMI'A u MI'C puBoasT K pa3audHbIM ke dddexram mocie npeodpa3oBaHus
OMMU-curnana B ninazMaropcuonHsiii curaan (I1T-curnan).

Inaenvim Hanpasnenuem OamHO20 >mana WCCIENOBAHUM Oblia paspabomka 03MONCHOCHEN
ucnoavzosanuss MMI'A, ucxoos u3z Hauweco NOHUMAHUS NPUHYUNOE €20 (PYHKYUOHUPOBAHUS U
NPOBEPKU IMUX NPUHYUNOE ONBIMHBIM NYMEM.

B cxemax MMI'A 04eBHIHO MPUCYTCTBYIOT pe30HAHCHBIC d(P(HEKThI, 00YCIOBICHHBIC, B
YaCTHOCTH, €MKOCTbIO M MHJIYKTUBHOCTBIO 3JIEMEHTOB aKTUBHOTO MOJyJia. Bompoc o ponu
JNOOPOTHOCTH TaKUX KOHTYpOB B (hyHKIMOHMpoBaHMM MMI'A B HacTosiiee Bpemsi HEIOCTaTOYHO
WCCJIeIOBAaH, B YaCTHOCTH, IPHU MCIIOIH30BAaHUH (DEPPUTOBOTO MAarHUTA B KOHCTPYKITHH.

Mps1 nosiaraeM, 4TO OJMH M3 MEXAaHHW3MOB «BJIMSHHUS CO3HAHUS» B CXEMax HaIMX MeTa-
npuOOpPOB HA «MEHTAIHHOM YPOBHE» OpraHU3allMd MATePUM SIBISETCS WHIUKAIUS COCTOSHHUS
(Gu3MYECKOT0 BaKyyMma, IMPOSIBICHHOTO, MO HalleMy MHEHHUIO, HECKOJIbKHMHU BO3MO>KHBIMHU
Quszuyeckumy MEXaHU3MaMH.

Mpl  ynotpeGisieM TEpMHHBI: TOPCHOHHOE, CHUH-TOPCHOHHOE U IUIa3MaTOPCUOHHOE
n3nmydeHus. Jlainee B TekcTe MBI OyJeM HCIOJIb30BaTh 3TH TEPMUHBI 0€3 MOSICHCHUS W TIPUBSI3KH K
NpUHOMUIAM (QYHKIMOHUPOBAHUS TE€X WM UHBIX KOHCTPYKIHMH. DTH W3My4eHUs, MO HalIeMy
MHEHHUIO, SIBJISIIOTCS CJICICTBHEM HEJTMHEWHBIX MPOIIECCOB, B YACTHOCTH, BO30OYXACHUN B pealbHOU
wiazme U B [IBUDB. Mbl Oynem gaBath MOSCHEHUS STUM TEPMUHAM B KOHTEKCTE 00CYKIaeMBbIX
BOIIPOCOB, TaM, I 3TO Oy1eT HEOOXOIMMO.

4. Hexotopble mnepcneKTHUBHbIE MOAXOAbl K HMHAUKANMU IJIA3MATOPCHOHHBIX M JPYTrHUX
KTOHKHX IOJIeH»

PaccMOTpUM KpaTKO HECKOJBKO HamMX MoaxoxoB. OIMH M3 HHUX OCHOBaH Ha
HETPaJUIIMOHHOM HCHOJb30BaHUM 3PdexroB Kazummupa [7]. Hpyroil — Ha Hamieil rumorese o
YYBCTBUTEIBHOCTH (ha3bl BOJTHOBOM (PYHKIIUU AJIEKTPOHOB (PEabHBIX U BUPTYAJIbHBIX) K MOJIEBBIM
Y AMUCTAHTHBIM HEJIOKAJIBbHBIM IICUX0- U TEXHOPU3NYECKUM BO3AEUCTBUIM (B3aUMOACHCTBUIM). MBI
KpaTko 00CyauM mpoOsieMy CO3AaHUsl PE30HAHCHBIX IUIa3MEHHBIX AHTEHH, HA OCHOBE pealbHOMN
IJIa3Mbl M IJ1a3Mbl BUPTYalbHbIX YacTull ¢usnyeckoro Bakyyma (IIBUDB), kak B TeXHHYECKUX,
Tak U B Ononornyeckux cucremax. [Ipemnoxum ucrnonszoBatb MMI'A kak snement EH-anTenH, B
YacTHOCTH, B cpejie peanbHoi mia3Mel uia B [IBUDB. Kparko chopmynupyem Hamu noaxoabl K
NPUHLIUIHATIBHON TMpoOJieMe H3Y4eHHUS M HUCIOJIb30BAaHUS «TOHKOM CTPYKTYpPbI» (DHU3HUECKOTrO
BaKyyMa, MpOSIBJISIONIEH ceOs uepes ero «uuykTyaluny, Hecylue, o HallleMy MHEHHIO, CKPBITYIO
OT BHEIIHET0 HaboaaTes st HHHOpMaIHIo.

4.1. ¢ dext Kazumupa

[Ipu oOcyxnenun »sddekra Kazumupa 0OBIMHO paccMaTpUBAIOT — IMOJIHPOBAaHHBIE
MOBEPXHOCTU TOW WJIM MHOM KOH(Urypaluu, pacrojOKEHHbIE WM JABUTAIOIIMECS OTHOCUTEIHHO
ApyT Apyra ¢ TOM WiIu MHOW 4acToToM [7]. OTHAKO CTOMT OTMETUTH, YTO 3Ta MO3ULHUA SBISETCA
MOJIETIbHOM 1 UCTIOJIb3YETCS B HEKOTOPBIX TEOPETUUECKUX OlLleHKax «3ddekra Kazumupar.

Ha camom nene, kak u3BectHo [7], addext Kazumupa Obu1 mpeackasaH Npu 0ObSICHEHUU
HEKOTOPBIX CBOMCTB KOJUIOMIOB (KOJIJIOWTHBIX pacTBOpoB). [1oaTOMy, HE CTOUT yIUBIATHCS, YTO
spdext Kazumupa MokeT MposBIATHCS B Oosiee OPraHM30BaHHBIX, YEM KOJUIOWJHBIE PACTBOPHI
OMO- ¥ TEXHOCTPYKTYypax.

[To namemy wmHeHuto, 3¢pdext Kasumupa MOXET HpOSBIATECA B OHOJOTMUYECKHX,
MOJICJIBHBIX (MCKYCCTBEHHBIX) MEMOpaHax U B CXOAHBIX C HUMHU CTpyKTypax. Kpome Toro, addekr
Kazumupa Moxer HposiBIATHCS B OMOPHU3MUECKUX M APYTHUX CHCTEMAax, COJACpXAllUuX JBOHHOMN
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anektpudeckui cioit (JI9C), kak Hampumep, B M3BECTHBIX peructpatopax A.b. boOpoBa u ero
nocnenoBareneid. CTOUT 0OpaTUTh BHUMAaHUE HA MpUMeMOpaHHbIE YPPEKTH B OMOIOTHYECKUX U
TEXHUYECKHX, B YAaCTHOCTHM, B JJIEKTPOJHBIX CHCTEMax, OMOCEHCOpax M JApPYrMX OOBEKTax, B
KOTOPBIX BHEUIHHE BO3JCHCTBUS HA CTPYKTYphl (PU3UYECKOTO BaKyymMa MOTYT HPUBOJAUTH K
Ha0JII0aeMbIM U3MEHEHUSM B IposiBIeHUAX 3¢ dexToB Kasumupa, yepes BIusHUE Ha BUPTyaIbHbIE
gactuilsl U [IBUDB. MbI paccmaTrprBaeM BBHICOKYIO YYBCTBUTEIBHOCTh OMOCUCTEM K BO3/ICHCTBHIO
TOPCHUOHHBIX, IUIA3MAaTOPCUOHHBIX MOJIEH M «Cla0bIX» (HU3KOMHTEHCHBHBIX) (U3UYECKUX
(dakTopoB, B IMpolieccax reHepanu3anuu GU3NIecKux BO3ACUCTBHA B Ononorudeckue 3)QexTsl, B
KOTOPOH MEMOpaHbl MOT'YT MUI'PaTh POJIb OJJHOTO M3 MEPBUUYHBIX AKIIENITOPOB.

Hame ponymenue yuactuss sddexra Kasumupa B MexaHusMax (yHKIHOHHPOBAHUS
OMOJIOTUYECKUX W TEXHHYECKHX MEMOpaH sBISETCS NMEPCHEKTHBHON WieeH, 1Mo KpaiHed mepe, B
YaCTU OUOCEHCOpO8 W  CReYUuanusupoSaHHbIX MEXHO2EeHHbLIX TIPUEMHUKOB, OCHOBAHHBIX Ha
IIPUMEHEHUH B MX KOHCTPYKLHUSAX HAHOTEXHOJOIMUECKHUX M0aX010B. Henb3s HCKIIOUHUTH pOJb
«ctaruyeckoro» s¢¢exra Kazumupa B pyHKINOHUPOBAHUM PETUCTPATOPOB «TOHKHX IOJIEH» Ha
OCHOBE TE€HEpaTOpOB ILIyMa pa3jIMYHOIO CIEKTPajIbHOro cocTraBa. EciM Hamm npeanoiaokeHus
BEPHBI, TO MOJYYarOT KaYeCTBEHHOE OOBSICHEHNE CUHXPOHU3ALMS IIIyMOB 3JI€KTPOHHBIX YCTPOMCTB
IpU «MEHTaJIbHOM» WM NPUOOPHOM BO3JAEHCTBUAX, YEPE3 YACTHUUHYK) CHHXPOHU3ALUIO
¢bnykTyanuii ¢u3MUeckoro Bakyyma, KOTopas HaOloJanack B pPa3sHOOOPAa3HBIX HE3aBUCHUMBIX
sKcriepuMeHTax. llpumepoM mocneqHero yTBEpKACHMS, BO3MOXHO, SBIISIOTCS HEKOTOPbIE
pe3ynbTaThl u3BecTHOTO npoekta ['modansHoe co3nanue (Global Conscience Project, GCP). Mur
nonaraeM, uto 3¢gdexr Kazumupa MOXKeT BBHICTYNATh KaK «HHIUKATOP COCTOSHUS» (PU3UIECKOTO
BaKyyMa. A 3TO «COCTOSIHME» (4TOOBI MOJ 3TUM HE IOHUMAJIOCh, 0OWjenpuHamol Teopuu Het!)
MOXET MeHSATbcs Tnpu  Bo3OyxkzaeHusx B [IBUDB, HaOmogaeMblx Kak TOPCHOHHBIE U
IJIa3MaTOPCUOHHBIE W3JIy4YeHUs, reHepupyemolie, Hanpumep, MI'A, MMI'A, MI'C wimu npyrumu
HMCTOYHUKAMU HEJIMHENHBIX Bo30yxaeHuii B [IBUDB.

Hcxons W3 Bbllle M3JI0)KEHHOIO, Mbl INPHUHSUIM pelleHue padoTaTh HaJa CO3JAaHUEM

PETUCTPATOPOB  «COCTOSIHUSL (DM3MYECKOTO BaKyyMa», B YaCTHOCTH, pETHCTparopa CIUH-
TOPCUOHHBIX MoJiell Ha ocHoBe P dexToB Kazumupa. U miaHupyem HCHOIb30BaTh UX B OOHOM U3
8apuanmos CO3JaHUs CUCTEM CBSI3U U JIOKALIMU HAa HOBBIX (PM3NYECKHUX NMPHHIIUTIAX.
CkazaHHOE BBIIIE SABISETCS OCHOBAaHUEM U1 YTBEPKIACHHMS aKTyaJIbHOCTM M BaXXHOCTH
uccienoBaHus (U3MUECKUX MexaHu3MOB BiusHus (QaktopoB MI'A, MMI'A u MI'C Ha
Ouosiornyeckue, (puznyeckre M TeXHUYECKue cUcTeMbl. Elne pa3 moguepkHeM, 4yTO HECMOTps Ha
BBIPQKEHHBbIE BOCHPOU3BOJMMBIE U BOIIEIINIME B HEKOTOPbIE TEXHOJOTUU 3P EKTh, HX
¢u3nyeckre MEXaHU3MBbl J0 CHUX IMOp U3y4YeHbl HelocTaTOYHO. TeMm Oosiee BaXKHBIM CTAHOBUTCS
pa3BUTHE METOJ0B MHCTPYMEHTAJIBHOTO (IPUOOPHOr0) M3yUEHUs Pa3IMYHBIX ACHEKTOB Pa3BUTHUSA
TOPCHUOHHBIX M IUIa3MAaTOPCHUOHHBIX TOJIEH M H3Iy4eHMH Ha OOBEKThl pa3lIMYHOIO YPOBHS
CTPYKTYpPHOM U JTUHAMHUYECKOH CIOHCHOCTU.

Hanpumep, cTOUT MpUMEHUTH pa3pabOoTaHHbIE HAMU METObl U3YUYEHUS! TUHAMUKH CIIEKJIOB
IIpH MaJIOYTOJIbHOM pAcCEeIHUU KOrepeHTHoro cBera [l11] Ha HEOJHOPOIHOCTSIX pPAacTBOPOB,
CYCIEH3HH, KOJUIOUI0B, CIEIHATN3UPOBAHHBIX OMOCEHCOPOB U TEXHOT'€HHBIX PErUCTPATOPOB, MPH
BO3JICHICTBUM HA HUX TOPCHUOHHBIX M IUIA3MAaTOPCHOHHBIX MOJEH M U3Iy4eHHUI, BEKTOPHOIO
MOTEHI[Majla MArHUTHOTO TOJIsl U APYTHX (haKTOPOB.

Hnst ycraHoBnenus (Qusnyeckux wMexaHu3MoB BozaeictBus MI'A, MMI'A u MI'C
HEOO0XOAUMO MPEUIOKUTh PAJl HOBBIX TEXHUYECKHX DELICHUH, aKIEHTHPYIOIUX T€ WU HHbIE
aCTeKThl BO3AECMCTBUS yKa3aHHBIX YCTPONCTB Ha TecT-00beKThl. B nanHO#l paboTe Mbl IpeIIoKIM
TEXHUYECKHUE pEIIeHUs,, KOTOpble, IO HalleMy MHEHHUIO, PAaCUIMPSIOT TOPU30HT CBOOOJHOTO
HAy4YHOTO MOUCKa B 00JaCTH SKCIIEPUMEHTAIILHOM TOPCUOHUKH.

MpI npeanaraeM pa3paboTKy OMO- M HAHOTEXHOJOTHYECKUX PErMCTPATOPOB TOHKUX MOJIEH,
OCHOBaHHBIX Ha 3(PexTax Kazumupa.

4.2. ®a3a BOJHOBOI (PYHKIUHM KAK TeCT-KPUTEPHid ”HPOPMALIMOHHBIX BO3/1eiiCTBUI
B paGore [1] MBI mpeamonoxuiu, 4to (a3a BOJHOBOW (YHKLIUU HEKOTO TECT-00bEKTa
MOXET OBITh HHIUKATOPOM BO3JACHCTBUH (B TOM Unciie HHOOPMAITMOHHBIX ) PA3IMUYHON (HU3UIECKOM
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npupobl. B kadecTBe MHAMKaTOpa (a3bl BOJHOBOW ()YHKIIMHM MbI BBHIOpAIW TYHHENIBHBIA d(PHEKT
(TD), peanu3zoBaHHBIIA, HAPUMED, B TYHHETBHBIX JHOAX.

Ha puc. 2 mnpencraBmena cuctema OIeHKH (a3bl BOJHOBOH (YHKIIUUA DIIEKTPOHOB C
WCIOJIb30BaHUEM TYHHEIHHOTO 3 dekra.

Puc. 2. [lerexkTop ¢a3pl BOJHOBOI (YHKIHUM HAa OCHOBe TYHHEJbLHBIX 1M00B. O003HaYeHHs: A — MoAyJib
perucrpanuu JaHHbIX Zet 210 ¢ Tpemsi mcrouHukamu (a30BOro myma BOJHOBOH (YHKIMH HA OCHOBe
TYHHEJbHBIX 1M0A0B; B — ¢oTo onHoro u3 ucrouHukoB; B — TyHHeabHblii auon; I' — ajieMeHT cucTemMbl
perucrpanuu ¢a3bl BOJHOBOH GYHKINH ¢ KOHYCOM-KOHIeHTpaTopoM. IlosicHenus B Tekcre.

OcHoBHast ujaes nAeTekTopa (a3bl BOIHOBOW (PYHKIMM 3aKIIOYAeTCd B PETUCTpallUU
baykryaruii Toka TyHHeENbHOTO auona (Hampumep, AM306I) B oOmacTe OTPHUIIATEIBHOTO
nuddepeHIMaTbHOTO COMPOTHBICHUS HAa BOJBT-AMIIEPHOM XapaKTEPUCTHKE MPHU CIENHUaIbHO
HO)IO6paHHOM (1)I/IKCI/IpOBaHHOM WM ICPEMEHHOM HAIPSKCHUH, UMCIOIIIUM, B YaCTHOCTH, XapaKTECp
IryMonoqo0Horo curHaia. Hama uzaest 3akimoyaercss B TOM, 4TO (PIyKTyallud TOKa (B yKa3aHHBIX
BBIIIE YCIIOBHSAX) OTPaKalOT (prykTyanuu (assl BOJTHOBOW (PYHKIIMHU AJIEKTPOHOB NPU TYHHEIHHOM
nepexone. [Ipu 3ToM «daykTyaruu» TOKa HECYT TOJE3HYI0 WH(OpMAIHUI0O O BO3ACUCTBUU (B
YaCTHOCTH,  WMH(POPMAIIMOHHOM)  BHEIMHUX  (aKTOpoB  (HampuMmep, TOPCHUOHHBIX W
MJ1a3MaTOPCUOHHBIX TIOJIEH) Ha MpollecC TYHHEIUPOBAHUS AIEKTPOHOB. [lone3nyro uH(OpMaImio
MOXKHO TIONYYHTh TIPH aHAM3e BPEMEHHBIX pSJAOB 3HAYCHUH (QIIYKTyalluid TOKa WIM TpH
PacCMOTPEHHH TOCIEeN0BATEIbHOCTH 3HAYEHU, KaKk MU(POBOro MHPOPMAIIMOHHOTO CUTHANA TPU
COOTBETCTBYIOIIEM JICKOTUPOBAHHH.

Nunukanus ¢a3pl  BOMHOBOW  (YHKIMM, HANpUMeEp, OJICKTPOHOB (pealbHBIX WIH
BUPTYAJIBHBIX), MMOPOKIAET MBICTh O CHCTEMaxX KOMMYHHKAIIMH, OCHOBAaHHBIX, B YaCTHOCTH, Ha
¢dazoBoil mereknuu (Ha30BOTO CABHra BOJHOBOW (QyHKIMH. B CBOIO ouepenp KoJUIarc BOJHOBOM
GyHKIUK  SIBISIETCS  HEOOpaTUMBIM  (DAKTOM  KBaHTOBO-MEXaHHUYECKOTO  83AUMOOELUCMBUs
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nepefaTyMKka M PHEMHHKA, B CHCTEMaxX HEJIOKaJbHOIO JUCTAHTHOIO B3aWMOJIEHCTBHS,
NpUBOASIIHUI K iepenaue 1 bit unpopmarmu.

4.3. Tpuaapl B nepeaade HHGOPMANUM 110 HEJIOKAJIBLHOMY KAHAJLY

Hamu BpIIBMHYTA I'MIOTE3a, COIVIACHO KOTOPOM KaXKIbIM CUTHAJI B CHCTEMax Iepenadu
HEJIOKAJIbHOTO B3aMMOJICUCTBHS MPEJICTABIEH MmpemMs Pa3HECEHHbIMU BO BPEMEHH KOMIIOHEHTaMH,
B3alMO/ICHCTBYIOIIMMH C JIE€TEKTOPOM B IIPOLIIOM, HACTOALIEM U OyayllleM Kak B3aMMOCBS3aHHbIE
AJIEMEHTHI 11e0r0. MBI pa3pabaTbiBaeM MPUHIUIHAIBHO HOBbIE CUCTEMBI MPUEMa U PErUCTPalllH,
coctositre U3 3N perucTpaTopoB, YUUTHIBAIOIIUX MPOSBICHUS «mpuaosl» («neHmaosi» W BBILIE).
[Tpu 3Tom kaxblil u3 3N perucTparopoB MOKET ObITh «OPUEHTUPOBAH» HA MU epeHIIPOBAHHBIN
IPUEM CHUTHAJIOB M3 «IPOILIOTO», «HACTOSILEro» M «OyAymlero», oOpa3yroIuX eIWHBINA
HeJNOKaNbHBIM curHan. [lo-BuaumoMy, HpUHIMNBL Tepenadyd WHGOPMalMU MO HEJIOKaJIbHBIM
KaHajaM OTJMYalOTCsl OT INPUHLMUIIA «CTUMYJI-peakuus» B 3jeKkTpoMarserusme. Ckopee OHHU
peanu3yroTcsl B MHOKECTBE NapajuiesibHbIX MUpPOB X. DBeperta. [IpocTeiium BapuaHTOM Takou
peanu3alyu, TIO-BHIUMOMY, M SBIACTCS «BPEMEHHAas mpuada», a MOXeT ObITb W
«rpocTpaHcTBeHHas». [Ipy 3TOM BpeMeHHasi ¥ MPOCTPAHCTBEHHAS Mpuada MOTyT ObITh 0000IIEHBI
B NPOCMPAHCMBEHHO-8PEMEHHYI0 mpuady, (OPMAIM30BAHHYI0 B BHJIE Mampuybl COCMOAHUS
mpuaowl (3x3 anemenTa). bonee rmybokoe paccMOTpeHHEe BOMPOca MPUBOIUT K MPEAIOI0KEHHUIO O
CYLIECTBOBAHUU NeHMAObl N AHAJIOTUYHBIX SBJIEHUI 00Jiee BHICOKOIO MOPSAIKA.

[lo-BuaumMoMy, HeyAaud B OCYLIECTBICHUM PEATbHBIX CHUCTEM CBSA3M, OCHOBAHHBIX Ha
MaKpO-HEJIOKAJIbHbIX B3aUMOJICHCTBUSAX, OOYCIOBIEHBI HE YYETOM SIBICHUH BPEMEHHOH U
MIPOCTPAHCTBEHHON mpuad W paccIOCHHEeM BpeMeHH Oojiee BBICOKMX MOpPSIKOB. B  Hammx
UCCIIEIOBAaHUSAX MPHUHLMIIOB HEJIOKAJbHOW CBA3M M CO3JaHUM TEXHOT€HHBIX YCTPOMCTB, MBI
YUUTBIBAEM 3TO 00CTOSATENBCTBO. JIaHHYIO IPUOPUTETHYIO TEMY MBI IUIAHUPYEM OOCYIUTH B CEPUU
OTKPBITBIX ITyOIHKAIINH.

4.4. Il1a3MeHHbIe TeHepaTOPbI U AHTEHHbI

OTMeTHM 4TO, MO HAllleMy MHEHHIO, B HEKOTOPBIX «yHHUBEpCAIbHBIX TreHepaTopax A.E.
AxumoBa» (YI'A) B kauecTBe pabodero Tena MPUMEHSJIACh HHU3KOTEMIIEpaTypHas TIUia3Ma B
couetannu ¢ 3PdexroM (Gopmbl. MOAYIANUS CIUHOBOTO KOJUIEKTHBHOTO COCTOSHUS TIIa3MbI
OCYILIECTBIISIACH BHEIIHUM 3JIEKTPOMArHUTHBIM BO3JIEHCTBUEM, YTO U ONPEAEISAIO CIEKTpP CIIHMH-
TOPCUOHHOTO M3JIy4€HHUsl OT JaHHOIO HUCTOYHUKA. Takum obOpaszoMm, YI'A coxepxan B cBoei
KOHCTPYKLMHU IJIa3MEHHYI0 M3JIy4alollyl0 aHTEHHY B KaueCTBE OCHOBHOI'O T'€HEPUPYIOLIETO
anemeHnTa. B Toxke Bpems A.E. AKUMOB W COTPYAHHKH HE pacCMaTpUBAIU NaHHBIA (akT, Kak
KPUTHUYECKH BaXXHBIN CcI1OCO0 (hOpMUPOBAHMSI TOPCHOHHOTO M3TyYeHUs, ojaras, yto OM BiusiHue
Ha TUIa3My HMHAYIUPYET cuH(a3Hy0 ¢ BHEIMIHUM OM CHUTHAIOM MEPEOPHEHTALUI0 CIMHOB
pabouero Tena (Ia3msl).

4.5. MMT A B kauectBe 3j1eMeHTa TOpcuoOHHbIX EH-anTenn (TEH-anTenn)

Mp1 uccienyeM CBOWMCTBAa HOBOTO THUIIA T€HEPATOPOB M NMPUEMHUKOB IMJIa3MaTOPCUOHHOTO
M3JTy4eHUsl, OCHOBAaHHBIX Ha COBMeCTHOM pabore nByx u 6oiee MMI'A. Taxxke Mbl uccieayem
CBOMCTBa IUIa3MaTOPCHOHHOTO (aHToMa Kak pabodero Tela B TeHEpaTopax U NPUEMHHUKAX
MJIa3MaTOPCUOHHOTO U3NTyYyeHHUs. Mbl 1ojaraem, 4To KBaHTOBAaHUE MJIA3MATOPCUOHHOTO U3ITy4EHUS
MOXET OBITh CBSI3AHO C KBAHTOBAHMEM MAKpOTEN, YTO YAaCTUYHO OOBSACHSIET TaK Ha3bIBAEMBIC
ekt dopMbl U dhdekT MaTepuana, Urparoline BaXKHYIO polib B IIazMaTopcuoHuke. [lo atum
BOIIPOCaM MOJArOTOBJIEHBI MaTepualbl kK neyatu B JKOHH.

5. I'mnore3a renepanun MMI'A anb¢BeHOBCKUX BOJIH
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Mvr nonacaem, umo MMI'A (a, eo3moocro, u MI'A) npencraBisieT cobou eeHepamop
AnbhEEHOBCKUX BOIH 8 NIAA3ME SUPMYANbHLIX YaAcmuy @U3UYecKo20 6axKyymd, 4mo A6JAemcs
NPUHYUNUATBHO HOBbIM 83271400M HA UX NpuHyun oeticmeus u @Qynkyuonupoganue. Ilo
KJIACCUYECKOMY ONpECICHHIO aJlb(DBEHOBCKUE BOJIHBI B IJIa3ME BEIICCTBEHHBIX (HE BUPTYaJIbHBIX )
YacTHUIl 3TO NMONEPEeYHble MArHUTOTHIPOIMHAMUYECKHE IJITa3MEHHBIE BOJIHBI, PaCIPOCTPAHSIOIINECS
BJIOJIb CUJIOBBIX JIMHUH MarHUTHOTO TOJIA. BBI3BIBAIOTCS HU3KOYACTOTHBIMH 3JIEKTPOMATHUTHBIMU
BOJHAaMHU B ILJIa3M€, PACHPOCTPAHSIOIIMMHUCS BJIOJIb CUJIOBBIX JIMHUKA MarHuTHOro mnoiss [12]. C
Hawlell MOYKU 3peHUs, aKMUGHuIU MOOYIb npedcmagisem coboll YCMpoucmeo, @opmupyioujee
anbp8eHOBCKYI0 NAA3MY UPMYATbHBIX YACMUY 34 CYem 8030YHCOeHUs NOCIEeOHUX IIeKMPULECKUM
nonem, NepeMeHHbIM UIU HNOCMOSHHbIM 8 MASHUMHOM nole, (QopMupyemviM He3a8UCUMbBIM
ucmoyHuxom. JIns HATIATHOCTH CPAaBHEHHS M JATbHEHIEro aHajau3a Mbl NPEACTAaBWIM Ha PHC.
3(A-H1) cxemy aktuBHOro monyisi MI'A, MMI'A u cxemy ®ep3a (H.P. Furth) nns Bo3OyxneHus
aJIb()BEHOBCKHMX BOJIH B peajbHOM mia3zme [13].

: / Aonyenmpuyecxve
Y SR mpodes
- Puc. 53. Cucrema ®épza pas
~ BO3GYKaeunsn anbpBeHos :“ﬂf! _
Lt‘;;:!‘_'--mzixl‘i e I A S _u"-'.':.'-."w-

Puc. 3(A-I). ConocraBienne cxeMbl reHepanuy aJIb(BEHOBCKUX BOJH ¢ NPHHIMIIOM IeHEPAIMHA TOPCHOHHBIX
H/MIM IJIa3MATOPCHOHHBIX M3JIyYeHHIl AKTMBHBIMH MOAYJSIMH Pa3jJM4HOil KoHcTpykuuu. O0o3HaveHns: A —
cxema akTuBHOro moayJsit MI'A u MMTI'A [3]; b — cxema ®ép3a 11s BO30yx1eHus anb(pBeHOBCKUX BOJH [13]; B
— Bocnpou3Beaenune cxembl @ép3a B BuIe ycTpoiicTBa (0e3 MaruuTa); I' — BApHAHT KOMIIOHEHThI KJIACCHYECKOT0
yerpoiictea MI'A, MMI'A, MI'C; /I — Bocnpous3BegeHue cxembl dép3a B BHAe YCTPOICTBa ¢ HEOAMMOBBLIM
MAarHuTOM (COCTaB: HEOAMM, OOp, :xese30). [losicHeHus1 B TeKcTe.

Ha puc. 3B mnoka3ana ¢dotorpadust ycrpoiicTBa komIuieMeHTapHOTO cxeme Depza st
BO30YKIeHHsS alb(PBEHOBCKUX BOJH. KOHCTPYKTHBHOM OCOOEHHOCTHIO TOKA3aHHOTO YCTPONCTBA
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SBJIETCS COOJIIOJIEHUE COOTHOILIEHUI «30J0TOTO CEYEHHs», KaK B pa3Mepax [IMaMeTpoB JBYX
MEJIHBIX WINHAPHUYECKUX TOBEPXHOCTEH, 00pa30BaHHBIX MEIHBIM JHCTOM TONIIMHOM 0,35MM, Tak
Y B COOTHOIIEHUH JUaMETpa BHEIIHEH MIIMHIPUIECKON MOBEPXHOCTH (37MM) K €€ IHUPHUHE.

Kax BugHO M3 comocTaBieHusi pucyHkoB cxema depsa (puc. 3b) nmpakTuyecku aHajgoruyHa
cXemMe BO30YXKJEHHsS aKTUBHOTO MoOAyias B ycrporictBax MI'A u MMI'A, uHAYIUPYOMIHMX
TOPCUOHHBIE TMOJS M TEHEPUPYIOIIUX TOPCHUOHHBIE M3IY4YEHMs, B Hallell KOHLENUUU
a3MaTopcuonHbie u3aydeHus (puc. 3A, B -JI). B kauecTBe MCTOYHMKA AJIEKTPUYECKOTO (a,
BO3MOXXHO, U HMU3KOYACTOTHOI'O 3JIEKTPOMAarHUTHOI'O) IOJIs, BBICTYNAIOT IOJIbIE ILMJIMHIPUYECKUE
KOHCTPYKUMH. B KauecTBe HMHIYKTOpa MAarHUTHOTO TIOJsl MOTYT BBICTYNaTh: MAarHUTHas
KOMITOHEHTA AJIEKTPOMAarHuTHOro o (Hanpumep, kak B EH-anTtenHax); MarHuTHoe 1noJjie 3eMiu u
KOCMHYECKMX HCTOYHMKOB; MAarHMTHOE TII0J€ HaMarHW4eHHOro (QeppuTa; MarHUTHOE I0JIe
HEOJIMMOBBIX MarHUTOB U Jip. YacToTa (CeKTp YacToT) IPUII0KEHHOTO BHEIIHETO 3JIEKTPHUUECKOTO
MIOJISI COTJIACHO HAIIed KOHIICTIIIMH, JTOJKHA COOTBETCTBOBATH aJb()BEHOBCKUM YacTOTaM, B CBOIO
ouepeslb, OMpeleIsieMbIM JPYTUMHU YCIOBUSMU (OPMUPOBaHUS alb(PBEHOBCKMX BOJH. [Ipum
COBIIAQJICHUM YAaCTOT BHEIIHETO BO30YKIAIOIIEro Moyii M alb(BEHOBCKUX YaCTOT JOJDKHBI
MPOSABIATHCA pe3oHaHCHble d(hdexThl. MMes B BuIy, 4TO MaTepuan KOHyca-KOHIIEHTpaTopa (B
tepmuHonorun A.E. AkuMoBa), 1o HaleMy MHEHHUIO, UTPAET POJIb HHPOPMALMOHHON MaTpUIIbI (HE
TOBOPSI YK€ O HAMOJIHHUTENE KOHYCa, YTO ABISETCS OTAEIbHOM TeMOM, YaCTUYHO 3aTPOHYTOH B [3]),
BO30YKIIaeMOH «IIePEeMEHHBIM alb(pBEHOBCKUM mosiem» (TtepmuH Ham, A.}O.C.) B I[IBUDB,
oOpaimiaeM BHHMMaHHME Ha TO, YTO XOpPOIIME pe3ynbTarbl BozaeicTBus MI'A momyuanuch, B
YaCTHOCTH, ITPH BO3AEUCTBUU (PAKTOPOB €0 U3IYUEHUS HA pacilylaBbl UMEHHO MEJIH.

OaHUM M3 SKCIEPUMEHTAIBHBIX MOJIXO0J0B K PEIICHUI0 BOMPOCAa O COOTHOILIECHUH BKJaza
CBOMCTB peabHOM M BHUPTYyaJbHOM IU1a3Mbl siBisercss nomeumienne MMI'A B razoByro cpeay c
PETryIUPYEeMbIMHU JIaBIICHUEM M COCTaBOM. UTO KOHCTPYKTHBHO MOKET OBITh BBIIOJHEHO B BUJE
AJIEKTPOBAKYYMHOTO MpPHOOpa, YCTPOHCTBO KOJIOBI KOTOPOTO JIOIYCKaeT W3MEHEHHE Ta30BOTO
COCTaBa M JIOCTID)KEHHE OMpPENIEeICHHON CTENeHH TeXHUYEeCKOoro Bakyyma. [lo Hamemy MHEHHIO,
BaYKHO YCTAHOBHUTH 3aBHCHMOCTb CBOMCTB (pakTOpoB, udityyaeMblx MMI'A ot nepexoja Bakyyma B
dbopBakyyMm.

Kak Mb1 yxe ormeuanu B [3], paZHOdCTE3MUECKOE U BO3MOXKHO IUIa3MAaTOPCUOHHBIE M
TOPCHOHHBIE M3JIyYE€HUSI MMEIOT CBOMCTBA MOTOKA IOJIOKUTEIBHO 3apsDKEHHBIX yacTull [14]. Oto
OOCTOSITENILCTBO MOXKHO OOBACHUTH, IPUHUMAasi BO BHHMaHHME HAJEKHO YCTAHOBJICHHBIN
SKCHEPUMEHTAIbHBIM (akT acUMMETPUU NPaBOrO W/MIM JIEBOTO BpALIEHHUS B TPHUPOJE,
npossisionieiicss B 3¢@deKkre He COXpaHEHHs] YETHOCTH M COOTBETCTBEHHO B CBOWCTBax map
(mumosnei) BUPTYAIbHBIX YaCTUI-AHTUYACTHI], TAKUM O0Pa30M, YTO CYMMAapHBIN MOJIOKUTEIbHBIN
3aps1 mapbl (WK TUATIONS ) OKa3bIBaeTCsl HAOMI01aeMbIM B «1abopaTopHOM mpocTpancTBe» mo M.JI.
I'eprnoBuny (peanbHOM QusnueckoM mupe). Eme pa3 moguepkHeM, 4To, MO HalleMy MHEHHUIO,
MOHATHE aJb()BEHOBCKOM IUIa3Mbl BUPTYaJbHBIX YacTUIl (DPU3MUECKOIO BaKyyma COOTBETCTBYET
MOHATHIO TOpCUOHHOTO noist MI'A, nuntyntusHo BBeneHHoro A.E. AkumoseM [15]. Ho ono, mo-
BUJIUMOMY, HE COOTBETCTBYET (PYHIAMEHTAJIbHOMY IOHSATHUIO MEPBUYHBIX TOPCHOHHBIX MOJIEH IO
I''M. [unosy [16]. HarnaaaeiM «06pazom» MiIa3MaTOPCHOHHOTO MOJISI MOKET BBICTYNATh HEKOE
001ako (BO3MOXHO, 00J1a/1al01Iee CBOMCTBAMU TOPCHOHHOTO W/HJIM IJIA3MaTOPCUOHHOTO (haHTOMA),
OKYTBIBAaIOIlEe AaKTUBHBIH MOAYNb, MPU 3TOM HEIMHEHHble BO30YXKJIEHHUS B «obiake-(paHTOME»
(Hampumep, >IEKTPOMArHUTHBIM II0JIEM) MOTYT MPUBOAMTH K IUIa3MAaTOPCHUOHHOMY H3JIyYEHUIO,
MIEPEHOCSIIEMY UMITYJIBC (@, BO3MOYXKHO, 1 MOMEHT MMITYJIbCa). B yKa3aHHOM CMBbICIIE TOPCHOHHBIN
/WM TJIa3MaTOPCUOHHBIA  (hanmom TIPEICTABISET COO00UM pabouee meno TEPCIEKTUBHOTO
JIETEKTOpa W/UITM TeHepaTopa M1a3MaTOPCUOHHBIX W3TYYEeHUH.

6. PazButue ugeit MMI'A u MI'C

Panee mbl onyOnukoBanu cBeeHust o MarpuyHoM reneparope A.FO. Cmupnosa — MI'C [3].
B MI'C akTuBHBIE 3JI€EMEHTBHl U COOTBETCTBYIOIIME UM KOHYCBHI-KOHLIEHTPATOPHI PACIOJIOKEHBI B
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OJIHOM TUIOCKOCTM B BHUJI€ KBaJpaTHOM Marpuilbl. Huke Mbl ONUIIEM HWHOE PaCIOIOKEHUE
aKTUBHBIX Monyselt MMI'A, a IMEHHO MOcie10BaTeIbHOE U COOCHOE, KaK IMOKa3aHo Ha pHcC. 4.

Puc. 4. IlocienoBaresibHOE M COOCHOE PACIOJIOKEHHEe AKTHBHBIX MoayJieil B ammindukarope A.JO. CmupHoBa.

OneMeHThl aMIUIM(UKAaTOpa aHAJOTMYHbBl €JUHUYHBIM AKTUBHBIM MOJYJSAM, HOIAPOOHO
paccMoTpeHHBIM Hamu B pabore [3]. s sddextuBHON paboThl amIumpukaTopa HEOOXOIUMO
CTPOTO  BBIIEPKHUBATH  PACCTOSSHUE MEXKIY AaKTHBHBIMH  MOJIYJSMH, PacCIOJIO)KEHHBIMHU
MOCJIeIOBATEeIbHO W COOCHO. Ha axkTuBHBIA Momynp aMiumdukaropa MOXKET TOAAaBaThCS
UJCHTUYHBIA WM WHIUBUAYAJIBHBIA SJIEKTPUYECKUN CUTHAN CHENUAJIBHON WM IPOU3BOJIBHON
(GOpMBI, YAaCTHYHO ONPEACISIONMNA KOHEYHBIH (yHKIMOHAN ycTpoicTBa. Kakaplii akTHBHBIN
MOJIyJIb MOXKET MMETh KOHYC-KOHIEHTpPaTop M HMH(OPMAIMOHHYIO MaTpully. AMIUTM(UKATOp B
L[EJIOM TaKXXe€ MO>KET MMETh Ha BBIXOJI€ €IMHUYHBIN (0OIIMI /171 BCEX MOJyJiel) KOHLIEHTPATop, B
YaCTHOCTH KOHYC.

Ha mporskeHun psga Jer Mbl 3KCHEPUMEHTUPOBAIM C KOHYCaMHU-KOHIIEHTpaTOpaMu
Pa3IMYHOIO pa3Mepa, COCTaBa U TaKUMHU (OpMaMHU, KOTOpPbIE COJEPXaJIU JIEMEHTHI 30JI0TOr0 U
WHBIX «cedeHui». Mcrnonp3oBamy TOJbIE W LENbHOMETAUIMYECKHE KOHYCHI, (opManuu u3
HECKOJIbKUX KOHYCOB [3]. HekoTopble BUIbI KOHYCOB IpeicTaBieHbl Ha puc. S(A-T).
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Puc. S(A-T'). Dnementsl paktopos ¢opmbl B koHcTpykuun MI'A, MMI'A u MI'C. Od03HadyeHusi: A — KOHYCbI
«30JI0TOT0 CeYeHHUs)» MoJible M LeJbHOMeTAJJIMYeCKHe, Pa3JH4YHBIX pPa3MepoB, MaTepHaJOB, NMOKPLITHI M
BHYTpeHHell reomerpun; b — HekoTopble npocreiimne ¢opManuu rapMOHHYECKHX KOHYCOB; B — KOHYCHI ¢
yraamu WJL. Tepaosuna (17,5 u 22°); I' — dopmManuu u3 ABYX NPOBOAALIMX KOHYCOB € <«30JOTHIM
COOTHOIIEHUEeM» (B pa3Mepax) U HANOJHHUTEJEeM MeKAY NPOBOASIIIMMH 3J1eMeHTAMM.

HekoTopble KOHYChl MMeNM BHEIIHEE W/WIM BHYTPEHHEE HOKpBITHE CBOMCTBA KOTOPOIO
3aBHCEIH OT LNl U 3a7ja4 KOHKPETHON CepUr AKCIIEPUMEHTOB.

[ToMuMO KOHYCOB, UMEIOLINX FAPMOHUYECKHE COOTHOIICHHS «30JIOTOIO CEYEHHs» B CBOEU
¢dbopme, MBI, BOBMOYKHO, BIIEPBBIEC MCIIOJIF30BAIN B TEOMETPUN KOHYCOB 3HAUCHHUSI TEJIECHBIX YTIIOB
pu BepimHe, npemiokeHHbix M.JI. I'epmosunsiv [17]. Ilo W.JI. I'epnoBuny: «CymectByeT nBa
OCHOBHBIX yTJIa, ONPEIEIISIONNX aHN30TPOITUIO CTPYKTYP, CBSI3aHHBIX C (YHAAMEHTAIBHBIM TTOJIEM.
DTO MPOTOHHBIA YroJi, KOTOPHI paBeH MPUOMM3UTENBHO 17°, W DIEKTPOHHO-METOHHBIA Yroi,
paBHbIN puMepHO 22%%.

Ha puc. 5 noxa3aHbl BBINIOJIHEHHbIE HamMM KOHychl ¢ yrimamu HW.JI. I'epnoBuHa m s
CpaBHEHUS — KOHYCHI, BBITIOJIHEHHBIE TIO «30JI0TOMY CEUCHHIO» [3].

Ocobennoctu BozaeiictBuss  «koHycoB W.JI. T'epnoBuHa» Ha TeCT-CUCTEMBI, Kak
CaMOCTOSITENTFHBIX (hakTOpoB (GopMmbl, Tak U B coctaBe MMI'A, u B cocTaBe Apyrux mpuOOpoB B
HACTOSILEE BPEMSI U3y4arOTCsl.

Otverum, uyto y W.JI. TepnoBun: «OrpoMHyI0 pojib B TPHUPOJE BCEX BEIIECTBEHHBIX
CTPYKTYp UTPaeT CTpyHa (PyHAaMEHTAIBbHOIO MOJIs, KOTOpasi CKAHUPYET IO MOBEPXHOCTH KOHYCA. ..
Konyc, no koTopoMy ckaHHpYyeT CTpyHa (yHAAMEHTAJIBHOIO I0JIs, UMEET ONpPEENCHHbIN Yroll. ..
[IpakTnueckn Bce MaTepualbHbIE CTPYKTYPbl IOMHAT O TOM, YTO B OCHOBE MX JIEKHUT CTpyHa
(GyHIAMEHTAJIHOTO IOJIs, KOTOpasi CKAaHUPYET IO MOBEPXHOCTU KOHYCA. DTU YIJIbl aHU30TPOIHH,
Kak ObL10 1mokazaHo [18], oTBeTcTBEHHBI 3a caM (akT 00pa30BaHUs KPUCTAIIMUECKUX CTPYKTYP, 32
MHOTHE CBOMCTBA TBEPABIX Tell. OKa3bIBA€TCA, YTO 3Ta NAMSTh MPOSIBIAETCS U B MAKPOINPOLIECCaXx,
MO3TOMY, KOI/ia co3AatoTcsi (opMbl THIIA KOHYCA, MUPAMHJIBI C YIiaMH, OJM3KUMHU K YKa3aHHBIM
WIM Kak-TO C HMMH CBSI3aHHBIMHM, TO 3TO BBI3BIBACT B IIPUPOJE OIPEICIICHHBIE PE30HAHCHBIC
SIBIICHUS.
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Hcxons u3 BhIIE M3JI0KEHHOIO, Mbl MOJIaraéM, YTO KCIIEPUMEHTAIbHBIE HCCIIEIO0BAHMS
cBorcTB «kOoHycoB WM.JI. I'epioBHHa» HMMEIOT 3HAYECHHWE I IOATBEPKICHUS €ro KOHILENUUU
(yHIIaMEHTAJILHOTO TIOJIS, PACCIIOCHHBIX MPOCTPAHCTB U HAOJIOIaEMBIX SIBJICHUN B J1a00paTOpHOM
MIPOCTPAHCTBE, T.€. B HAIICH OOIIENPUHSTON JIa0OpaTOPHON CUCTEME OTCUETA.

Otmetum, uto M.JI. ['epnoBuH npeanoxuia opuruHaibHOE 00bSICHEHNE U3BECTHOTO, HO 10 CUX TOP
HE 00BSCHEHHOTO C MO3UIUK (pyHAAMEHTABHON (DU3UKH, sIBICHUS «dPdexTa HopMbD».

Hnmepecro, umo npomomHwlll U 91eKMPOHHO-METOHHBIN yenvt no HU.JI. I'eproeuny Oausku
(HO He MOYHO COOMBEmMCmEYIom) NO 3HAYEHUAM K 2APMOHUKAM «30]10M020 CEeYeHUs)
(coomeemcmeenno 1/4 u 1/3) om TENeCHOTO yena npu epuiuHe KOHYCA «30JI0MO020 Ce4eHUs).
AHnanocuunvie s61eHUsL Mbl HAOAOOANU 6 IKCNEPUMEHMAX, NPeoCmasieHHuvlx 6 pabome [4].
Ilosmomy mel npeononazaem, 4mo «pAOOM» C «30J0MbIM CEYeHUEeM» NPUCYIMCMEYem euje 0OHO,
OMU3Koe K Hemy NO UYUCIOBbIM 3HAYEHUAM, HO, BO3MOJCHO, He coenadaioujee no CEolCmeam
«ceuenuey. Ilo-suoumomy, Mmvl OOHU U3 NEPBLIX OOPAMUNU GHUMAHUE HA BO3MOICHOCHb
CYUecmeo8aHuss HeCKONbKUX «BblOCNEHHbIX Ce4eHUlly, NPOSAGIeHUs KOMOPbIX Mbl NIAHUDYEM
nposepums ONbIMHLIM NYMEM.

[Ipu ontumm3zanuu padotet MMI'A MBI NPUIUTM K BBIBOAY O HEOOXOJIHMMOCTH CO37aBaTh
dbopMaIio W3 HECKOJBKMX KOHYCOB, KXKIBIA M3 KOTOPBIX COJEpXKail Obl HAIOJTHUTEb,
BBITIOJHSIONIUI, B 4YaCTHOCTHU, POJib UHGOPMAIMOHHON MaTpullbl. OTHUM U3 BapUAHTOB KOHYCOB-
KOHIICHTPATOPOB OBLIO CO3/1aHME CHUCTEMBbl M3 JBYX KOHYCOB, BCTaBJICHHBIX OJMH B JPYroW,
UMEIOIUX OOIIYI0 MJIOCKOCTh OCHOBAaHUM M HAXOSAIIMXCS MEXIy co00il B TeoOMeTpHYECKHX
COOTHOIIICHUSX «30JI0TOTO0 CeYEHHs». B cucTteMax KOHYCOB C HAIlOJHHUTENIEM Mbl HCIOJIb30BAJIN
«30JI0ThI€ COOTHOLUEHUSD.

Ha puc. 5I" npencrasieH BHEIIHUI BUA M YACTUYHO BHYTPEHHSS CTPYKTYpa, JONYCKAKOIIAs
«pE30HAHCHBIE» (C Yy4eToM TeoMeTpur M  (U3HYECKUX CBOMCTB anemeHToB MMI'A)
B3aUMOJICVCTBHUS C JIEMEHTAMH TUIIMYHOM ONBITHOM CUTYyalUu.

B mnammx pabotax OIHMM W3 HAIOJHUTENEW SBISIACh OJMOKcHAHAs cmona. llpu
HEOOXOJIMMOCTH B 3aTBEPJCBIICH SMOKCHUIHOW CMOJIC IMPOCBEPIMBAINCH OTBEPCTHUS, KOTOPHIC
3aMoNHSUIMCh, MaTepuaioM uHpopmanuoHHOW Matpuubl. [Ipu HeoOxomumMocTH Ha OOKIAIKU
KOHYCa-KOHIIEHTpaTOpa MOIaBaJICSd MEPEMEHHBIN AJIEKTPUUYCCKUN MOTEHIHAN (BBICTYIAIOIMIMN Kak
CUTHAJ), KOTOPBIH MpeoOpa3oBhIBAICS MAaHHOW CHUCTEMOW B IJJa3MaTOPCUOHHOE H3ITY4YEHHUE.
CBoiicTBa  IJIa3MaTOPCHOHHOTO  M3JYYEHHUS 3aBHCEIM OT I[apaMEeTPOB  AJIEKTPUUYECKOTO
YIPaBISIOUIET0 CUTHANA, TT0/1aBaeéMOT0 Ha OOKJIaIKH KOHJIEHCATOPa-KOHIIEHTPATOPA.

7. I'enepatop Tamma-Cmupnosa (I'TC)

C mHexoropeix mop MI'A ObIJIO TNPUHATO HMHTEPIPETHPOBATH Kak HEKOE Hacieque
TUIOTETUYECKUX YCTPOMCTB B MbICiieHHBIX dkcniepumenTax M.E. Tamma. CymiectByer MHEHUE, YTO
JaHHOM Bepcuu npuaepxkuBaics u A.E. AKUMOB, cOOOIIMBIINIA aBTOPY TaHHON pabOThI, YTO OH HE
apigercs paszpabotunkoM MI'A [3]. Hutepnperaunio MI'A kak «reneparopa M.E. Tammay
pa3BHBall B HKCIIepUMEHTanbHBIX uccrnenoBanusx [1.M. ['ocekkoB, Hanpumep, [19]. Ho (!) monstue
«reneparop M.E. Tamma» He mcnons3zoBanocs camuMm M.E. Tammom. Ilo kpaitHen Mepe, Takoe
3aKJII0OYEHHUE MOKHO CJIeNIaTh U3 aHajn3a ero OTKphIThIX padot. He nuckimrouaem, uro I1.M. ['ockkoB
OpUEHTHpoBaiics Ha ycTpoictBo MI'A mpu wuHTepnperauuud ero (yHKIMOHala, Kak Ha He
cyuiecTBoBaBIuii (B To Bpems) renepatop M.E. Tamma.

Ms1 nonaraeM, 4TO C UCIIOJIB30BAHWEM pE3YJbTATOB MBICICHHBIX 3KcnepumeHToB U uaeil W.E.
TamMma 1efiCTBUTEIBHO MOTYT OBITh CO3[JaHbl KOHKPETHBIE KOHCTPYKIIHUH.

B nmamHOM pa3zgene Mbl TombiTaeMcs TpefaTh TepMuHY «reHepatop Tammay (I'T)
anekBaTHBI  (u3nueckuii cmbici. [IpencraBuM pa3paOoTaHHBIE HaMH  OIBITHBIE 0Opa3Ibl,
CTUMYJIOM JJsi pa3pabOTKU KOTOPBIX MOCITYKWUJIM MbUIeHHble »KkcnepuMeHTsl WM.E. Tamma,
n3noxkeHHble B [20]. CpaBauM I'T ¢ aktuBHbIME Moaysimu MI'A, MMI'A u MI'C.

Kak n3BectHO, B KOHCTpyKIMAX MI'A, Kak MpaBuio, NCIOJIb30BAJICS KOJIBIIEBOM MONEPEYHO
(?) namaruumueHHsl (epput. Mcronp3oBaHMe B aKTHUBHBIX MOAYJSAX HaMarHW4EeHHOro Qeppura
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CO3/1aeT HEOJHO3HAYHYIO CHUTYallMIO: C OJIHOM CTOpPOHBI, HaMarHW4YeHHbIH (eppur cozmaer
MarHuTHOE TOJe, C JIPYroil — BBICTYMAET KaKk MHOTO(QYHKLUMOHAJIbHAsA CTpyKTypa. Ilpm 3TomM He
SICHO KaKo¥ BKJIaJ] B KOHEUHbIN (QYHKIIMOHAN aKTUBHOTO MOJYJIsi BHOCAT 3 deKkThl ckpeumeHHbIX E
u H moneit, a kakoil CHUH-3aBUCUMBIC TPOIECCHl B CTPYKType HAMAarHWYCHHOTO QeppuTa.
[Ipouutupyem onybdnukoBanHoe MHeHHE A.E. AKMMOBa 110 MOBOAY MPUHIMIA (PYHKIHOHUPOBAHUS
aktuBHOro moxaynss MI'A: «lIpm HamarHmuMBaHuM (peppoMarHeTHKa MOJIEKYISAPHBIE TOKH IIO
IPAaHMIIAM JIOMEHOB OKa3bIBAIOTCS «OJJHOOPUEHTUPOBAHHBIMUY. J[BHKEHUE 3JIEKTPOHA 110 TAKOMY
3aMKHYTOMY (KOJIbLICBOMY) KOHTYpPY IOpPOXJIaeT TOopcuoHHOe moje» [21 c. 5]. JlanHoe MHeHue
NpUHUUIIAAIBHO oTiauvaercss or MHeHus IL.M. T'ockkoBa 0 TOM, 4TO akTUBHBI Moaynb MI'A
sBisiercst 4yactHbiM ciaydaeM ['T. Jla u cam tepmun I'T nmpumensercs IL.M. ['ocbkoBbIM K
MexaHuzMaM ¢yHKkunoHupoBanusi MI'A 6e3 1ocTaTouyHO yOeqUTENbHBIX JOKa3aTeabcTB. OTMETHM,
YTO HaM HE YAaJloCh HAaWTH B OTKPBITHIX myOnukanusax A.E. AkumoBa ynmoMHUHaHHS O TOM, YTO OH
JIOTYCKaeT HMHTepIpeTannio akTuBHOro moxnyins MI'A kak «reHepatopa Tammay. U, HakoHnew,
CONOCTABJICHUE KOHCTPYKIMA aKTHUBHOrO Moayiasi MI'A W TrUIOTeTHYEeCKOro YCTPOWCTBA,
OCHOBaHHOTO Ha MbIcIeHHOM 3Kcniepumente W.E. Tamma [20], C ouesuonocmoio ne nosgonsem ux
NOJIHOCMbIO UOeHMUDBUYUPOBAMD.

Takum oOpa3oM, Ha JHIIO HECOOTBETCTBHE Mexay wu3BecTHoW EGS-xonmemnmmerr A.E.
AKuUMOBa U TpenanonoxkeHueM o ToM, uyto MI'A sBisercs pasHOBUIHOCTBIO YCTPOWCTB,
MOPOXKJIEHHBIX MbICIIEHHBIM 3KcniepumenToM W.E. Tamma. Cama uzpes co3naHus «reHeparopa
Tamma» no momueéam €ro MBbICICHHBIX 3KCHEPUMEHTOB MPEACTABISAETCS HMHTEPECHOM H
3aciykuBaroiiei paspadotku. [lo Hamemy MHEHUIO, pa3pabOTKe MOJICKAT KaK KOHIIETITYalbHbIC
npuHIMnbl  GyHKuoHupoBaHus [T, Tak W COOTBETCTBYIOIIME KOHCTPYKTHBHBIC pEIICHUS.
[TonuepkHeM, UTO KOHCTPYKTUBHBIE PELIEHHS] MOTYT UMETh MaJlo OOIIEro ¢ TAKOBHIMU B aKTUBHOM
moayne MI'A u MMI'A. A npunnunsl GyHKkuuoHupoBaHus ['T Moryt ObITh HPUHLUIHUAIBHO
otnnuHbl oT MI'A 1 MMT'A.

[Tonmpobyem pazoOparbcsi B 0003HaueHHOUM mpobiemaTuke. Haunem ¢ kpaTkoro aHammsa
MbIiciieHHoro skcnepumenTa M.E. Tamma, mpuenennoro B [20, ¢.502-506]. B uzBectHom § 104
yutaeM: «Ha OCHOBaHMM 3aKOHa COXPAaHEHHS] MOMEHTa KOJMYECTBA JBHIKEHUSI Mbl JOJKHBI
3aKJIIOYUTh, YTO CHUCTEMa KOHJEHcaTop + MarHuT, Bo3Oyxnatoumii mone H, mpuoOperaer B
npouecce paspsina paBHbiil K MOMeHT mexanuueckozo xonuuectsa asmxenus» [20, ¢.503]. B atom
YTBEP’KACHUM HET HUYErO O CBOMCTBAX UMEHHO (PepPUTOBOIO MarHmTa.

[IpyarMass BO BHUMaHHE BbIIIE H3JIO)KEHHOE, MBI CO3JAJIH YCTPOMCTBO, KOTOpOE
npenjaraeM HasBaThb «reHepatopom Tamma-CmupHoBa» (I'TC). Tak kak oHO 0oOBeAMHSET
teoperndeckue nocrpoenus M.E. Tamma m skcnepumentanbHblie noaxoasl A.JO. CmupHOBa kK
KOHCTPYMPOBAHUIO IUIa3MaTOPCUOHHBIX TeHeparopoB. Ha puc. 6(A-I') mpencraBiensl cxema
MbicieHHoro skcniepumenTa ML.E. Tamma [20] u nBa BapuanTa ['TC.

[Ton I'TC mMbl nOHMMaeM yCTpPOWCTBO, peanusyroliee MpicaeHHbIN skcniepuMenT U.E. Tamma
B TEXHOTCHHOM HCIIOJHEHUH, C 3JIEMEHTaMU FapMOHMYECKMX COOTHOIIEHHUH («30J0TOr0 CeueHUs»
U JIPYIUX «CEYEHUI») B €ro KOHCTPYKUMHU. MBI mojaraeM, 4To TaKO€ YCTPONCTBO TI'€HEpPUPYET
Hekue (Ioka He uaAeHTH(UUUpoBaHHBIE) Bo30yxaeHus B [IBUDB, pacnpocTpanstomuecs kak B
CTPYKTypax (HU3MYECKOro BaKyyma, TaKk M 4epe3 Jpyrue MarepHajbHble cpeabl (B YaCTHOCTH,
MH(GOPMAIIMOHHbIE MAaTPHUIlbl) U IEPEHOCAIe MOMEHT HMIYJbCa, a, BO3MOXKHO, M HMIIYIbC,
SHEPTHIO0, HHPOPMAIIHIO.
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Puc. 6(A-I'). Jransl co3nanusi «reHepatopa Tamma-CmupnoBa». O003HaueHHs: A — cXeMa MBICJIEHHOIO
skcnepumenta UL.E. Tamma [20, §104]; b — «reneparop Tamma-CMupHOBa» ¢ HaNMOJHUTEIeM H BCTPOEHHBIMU
MarHuTamMu (BHA CO CTOPOHBI OCHOBaHHA); B — «0a3oBblii reneparop Tamma-CmupHoBa» (BuUA cOOKY),
TIPUMEHSIETCS] TOJIBKO JieBasi WJIN TOJbKO MpaBas HaMoTKa Katymku; [’ — Toxe yro Ha B (Bua ¢ Topua, BUAHBI
HWJIMHAPHYECKHE 00KJIA/IKN KOH/IEHCATOPA ¢ BO3AYLIHBIM JAMdJieKTpuKoM). [losicHeHust B Tekcre.

Oonum uz 6u0os 6030ysxcoenuti 8 IIBYDPB mocym Ovims yeIUHEHHBIE HeluHeliHble BOJIHbL,
Hanpumep, OMHOcAWUecs: K OOHOMY U3 U008 COIUumono8. Mmes 6 6udy niazmamopcuoHHyO
npuUpooy CONUMOHO8, Mbl NPEOLONCUIU HAZbIBAMb UX MOPOUOHAMU, O YeM coobwanu bonee 15 nem
Hazao.

Ha puc. 6b mnpencraBieHa KOHCTPYKLHMsI Te€HEparopa, COCTOsILAs M3 KOHJEHcATopa,
OOKJIaIKW KOTOPOTO BBHITIOJHEHB B BHUAE MEIHBIX KOHYCOB. Pa3Mepbl KOHYCOB 3a/laHbl B
COOTHOILIEHUH «30JI0TOTO CEUEHHsI», KaK U MPOIMOPIUH KaXI0T0 U3 KOHYCOB. Mexay oOKIaKaMu-
KOHYCaMH HaXOJWTCS HATIOJHUTENb — JTIOKCUAHAS CMOJIa, B HEW pa3MeneHsl |1 MuTHHIpHIECKIX
MIOCTOSIHHBIX MarHuToB (HEOIUM, Oop, kene30). JlaHHas KOHCTPYKIMs MPUHIMIUAIBHO CXOJIHA C
KOHCTpyKImend Ha puc. 3J1, Ho Oonee coepmienHa. Ha puc. 6B, I' nmpencraBneHa KOHCTPYKIUS
reHeparopa aHaJOTHYHAs MCXOJHOW cxeMme MbIciaeHHoro skcrnepuMenta M.E. Tamma (puc. 6A).
BaxHbIMH ~ OTIMYUSMH ~ OT  IPOTOTUIIA»  KOHCTPYKIIMH  SIBJISIIOTCS:  HCIOJIB30BaHUE
OJTHOHATPABJICHHOW (JIEBOM MM MpaBoi) HAMOTKHM KaTYIIKH, COCTOSIIEH TOJIBKO M3 JIEBBIX HIIH
TOJIBKO W3 TMPaBbIX OTJEJIbHO HAMOTAaHHBIX CIIOE€B, COEJAMHEHHBIX IOCIEA0BATENbHO WIH
napamiensHo (puc. 6B); COOTHOIIEHHE IMAMETPOB LMJIMHIPUYECKUX OOKIAJOK KOHAEHCATOpa,
pa3MelIeHHbIX BHYTPH KaTYIIKU COOTBETCTBYET «30JI0TOMY CEUEHUIO» WM IPYTUM OIpeAeIeHHBIM
COOTHOILEHUSM. B HEKOTOPBIX ciaydasx MeXIy oOKIaJKaMU KOHAEHCATOpa MOKET ObITh pa3MeleH
HaIOJTHUTENIb C TEMU WM WHBIMH CBOicTBamu. Ha puc. 6B moka3an koHyc-KoHIEHTpaTop [3],
KOTOPBIM NMpPH HEOOXOJMMOCTH MOKET MCIIONIB30BaThCs, Kak U APYyrue cpeicTBa (popMHUpPOBAHUS
JyarpamMMbl HalpaBJIE€HHOCTU U3ITyYEHHUSI.

CornacHo 3aKOHY COXpaHEHHMs MOMEHTa MMITyJbca U JIOMyCKas, YTo «reHeparop Tamma-
CmupHOBa» M (U3HUECKUN BaKyyM OOpa3ylOT 3aMKHYTYHO CHCTEMY, ISl KOTOPOHW CIIpaBeIIUB
3aKOH COXpaHEHHs MOMEHTa HMITyJbCa, MBI MOXEM CQOPMYJIHPOBaTH  CleAylollee
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npeanonoxenne: ['TC MoxeT mepenaBath Ha CTPYKTYpbl (U3MYECKOTO BakyymMa M JpyTHe
MaTepHalibHbIe CTPYKTYpPBhl HE CKOMIICHCHPOBAHHBINA, NpPU «OBICTPOM» paspsiae KOHJEHcaTopa B
MarHMTHOM TI0JIe, MOMEHT UMIyJbCa, KOTOPBIA Uig BHEIIHEro HabOmojnatens Oyner
MPEJCTAaBIATECA Kak (PakTop mepeHoca MOMEHTa KOJMYECTBA JBHKECHHS, OOYCIOBICHHBIH, IO
HalleMy MHEHHUIO, BOJHAMH M BO30YXJCHUSAMHU B IUIa3ME€ BUPTYAIbHBIX YacTHUIl (PU3UYECKOTO
Bakyyma. llocnenHee yTBep)kleHUE TMO3BOJSET €lle pa3 oOpaTUTh BHUMAHUE HA TO, 4YTO
TOPCHOHHOE U TIJIa3MAaTOPCHOHHOE M3JIYYCHHE MpeCcTaBisieT coborr Bo3OyxaeHus B [IBUDB, uto
JOCTYIIHO JUIsl 3KCIEPUMEHTAJIbHON NIPOBEPKM, B YacTHOCTH, C wucnosb3oBanueM [TC u
(hoKycaToOpoB IIa3MaTOPCUOHHBIX BOJIH.

B xouctpykiusax ['TC moxeT ucmnonb3oBatbes d3h(exT GopMbl, KOTOPBIH HAa HaIl B3TJIA,
O0yCJIOBJIEH KBAaHTOBAaHHMEM MAaKpOOOBEKTOB, YTO B COYETAHUU C IJIEKTPOMATHUTHBIMH
pPE30HaHCAaMHM W PE30HAHCAMHM, CBA3AaHHBIMM CO CBOMCTBAMH 3JIEMEHTOB, COCTABISAIOIIMX JACTAIU
KOHCTPYKLIMM T'€HEPaTopoB, OOYCIaBIUBAIOT UX ¢yHKUMOHaN. C OTOH TOYKM 3peHHs s
JOCTUXKEHHUSI MakcuMaidbHOro s¢¢dekra BO3ACHCTBUS HEOOXOIUM «pe30HaHC» ((punyeckas
MpUPOJIa KOTOPOTO TOHSATHA JIMIIL OTYACTH) TeHepaTopa U 00bEeKTa BO3ICHCTBHSL.

Mpbl OpOBOAMM 3KCHEPUMEHTAIBHOE CPAaBHUTEIBHOE W3YyYEHUE CBOWCTB «U3JIYyYEHUS)

paszmuuHbix KoHCTpykmmid ['TC Ha TecT-o0beKTaX Kak B HEJNOKaIbHOM (IO 00pasy), Tak U B
JOKaNbHOM pexumax. [lpuHnunuanbHo BaxHO AudGEepeHInpoBaTh pPoOdb HaMarHUYEHHBIX
(beppuUTOB 1O OTHOIICHUIO K MarHUTAM WHOTO THIIA, KOTOPHIE TAK)KE MOTYT SIBISTHCS DIIEMEHTAMHU
aKTUBHBIX MOJAYJEH, KaK pacCMOTPEHHBIX, TaK U MEPCHEKTUBHBIX I'eHeparopoB. Cxema NUTaHUs
TeHEepaTOPOB OIPENEIAETCS LEeIIMHU U 33/JadyaMU SKCIIEPUMEHTOB, a B LI€JI0M JIOJDKHA 00ecTeunBaTh
«ckpeuierasie» E u H nomns Bo BpeMsi IIUKIIOB €ro paboThl.
[lo Hamemy MHeHuto, «reHepatop Tamma-CMUPHOBa» MOXKET OBbITh MCIOJB30BaH JUIsl HAKayKu
AKTUBHOM Cpe/ibl B KOHCTPYKLMIX «PE30HAHCHBIX)» IJIa3MaTOPCUOHHBIX KBAHTOBBIX FeHEPaTopoB. B
KayecTBE AaKTHBHOM Cpelbl MOTYT BBICTYNATh CTPYKTYPHl (PH3MUECKOr0 BakyymMa H JIpyrue
MaTepuaIbHbIe CPE/Ibl, B YACTHOCTH, HH()OPMALIMOHHBIE MATPHULIBI.

8. IIpoeKT reHeparopa mjia3MaTOpPCHOHHBIX COTUTOHOB CMUPHOBaA

Kak wu3BecTHO, TOPCHOHHOE U3IydyeHHe oO0aagaer, Ka3ajoch Obl, NPOTHUBOPEUMBHIMU
CBOMCTBaMM: OUYEHb BBICOKOH IPOHMKAIOIIEH CIOCOOHOCTHIO UEpe3 MaTepUaIbHbIE Cpenbl U
BO3MOKHOCTBIO TEPEHOCUTh HH(POpPMAIMI0O O CBOMCTBaX MaTepUalbHBIX Cpel U MPOIECCOB
(uHpOpMalMOHHAs MaTpHlla), HNPOUCXOAAIMX B HUX. He NoqIeXuT coMHEHHo caMm (axT
HEJIOKAJIbHOTO BO3JCHCTBUS Ha OOBEKTHI M IPOLECCHI, C HCHOJIb30BAHHEM OOpPa30B OOBEKTOB,
CO3/1aHHBIX (u3nueckuMu Metogamu (poto, (HOTOHEraTuBbl, JIEKTPOHHBIE W300paKEHUS U JIp.).
IIpu nomneiTke OOBSICHEHHS THX (PAKTOB HMCIOJIB3YIOT TMIIOTE3Y ToJorpapuyHOCTH (HPU3NIECKOTO
Bakyyma. MexaHM3Mbl Takod rosiorpaUYHOCTH HE BIOJHE MOHATHBL. OHM ONUPAIOTCS Ha
IpeacTaBiIeHus O «(}a30BOM HopTpeTe» (pu3nueckoro Bakyyma, 6e3 yOeauTenbHOro OOBbsSCHEHUs
¢u3nyecKkoil MpUpPOABl TAKOrO «IOpTpeTa». B ToXe BpeMs aHalu3 SMIUPUYECKUX JAaHHBIX
MO3BOJISICT MPEINONI0XKUTh, UYTO (U3MYECKUH BaKyyM SBISCTCS aKMUGHOU cpedoti IS
pacnpocTpaHEeHUs] TOPCUOHHBIX U3ITYyYEHHH.

OTmeueHHblE  BbIIE  OOCTOSTENBCTBA  MONYy4YArOT  (yHAaMEHTadbHOE  (U3UYECKOe
oObsicHeHHe B pamkax Hamed PVP-konunenmuu [3], B pamkax KOTOpOH TOPCHOHHBIE H3ITy4eHUS
paccMaTpUBAIOTCS KaK BOJIHBI M BO30YXIEHHsS B IUIa3M€ BHUPTYaJIbHBIX YacTUIl (PU3HUECKOTO
Bakyyma. C Hamelt Touku 3penus, [IBUDB npedcywecmeyem 0o TOPCMOHHBIX BO30YXACHHH U
SBJIAETCS BCEIPOHUKAIOLIEH CpeAod, B KOTOPOH pacHpOCTPaHSAIOTCS MUMEHHO IUIa3MaTOPCHOHHBIE
U3ITy4EHUs.

Jis  nanpHeiIiero aHanM3a IpUMEM BO BHHMAaHHE CIEAYIOIIME OOCTOSTEIbCTBA.
Ousnyeckuii BakyyM BBICTyHaeT KaK aKTHBHAas cpefa pPaclpOCTPaHEHMs IUIa3MaTOPCHOHHBIX
u3Iy4eHuid. Mbl TonycKkaeM, YTo uUMnyibCHOe TIa3MaTOPCHOHHOE U3ITydeHHE MPe/ICTaBIIsIeT co0on
YEAVMHEHHbIE HEJMHENHBIE BOJIHBI, B YACTHOCTH COJIMTOHBI, pacnpoctpanstomuecs B [IBUDPB. Met
IPEAIoaaraeM, 4To MIa3MamopcuoHHoe usiydenue kéanmosaro. I1103ToMy mpennaraeMblii HaMu
croco®d TreHepaluuy  IJJa3MaTOPCUOHHBIX  COJIMTOHOB  JOJDKEH  yYUTHIBAaTh  KBAaHTOBaHUE
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IJ1a3MaTOPCUOHHOTO  M3NydyeHusi. TakuM o00pa3oM, COJIMUTOH IUIa3MaTOPCHOHHOTO W3ITyYEHUS
SIBJISIETCS] OJTHUM U3 BApUAHTOB KBAHTA IJIA3MAaTOPCUOHHOTO U3Ty4EHHUS.

Hamu pa3paboTan 53KCIepUMEHTaIbHBIM CTeHJ (reHepaTtop), MpeaHa3HAYEHHBIN IS
reHepanuu mia3mMaTopcuoHHbIx coauToHoB (IITC). Texuuueckoit peanuzanuein reneparopa [1TC
SBISIETCS  mpunyunuaivras wMomudukanus reHeparopa Tamma-CmuproBa (I'TC). OcHoBHOE
OTIMYHME OT TPOTOTHIIA 3AKIIOYACTCS B TOM, YTO MPHU «OBICTPOM» pa3psiie KOHACHcaTopa B
MarHUTHOM TI0JI€, HAIpPsHKEHHOCTh IOCJIETHEr0 JI0JKHA MEHSTHCS IO OIpeIeICHHOMY 3aKOHY,
o0ecreunBarIIeMy TeHEpaIHi0 YeANHCHHBIX HEJIMHCWHBIX BOJH. B Hamem mojaxoje K reHepanuu
[ITC npuHIMIUATBHO BaXXKHBIM SIBJIsETCS HE TONbKO ckpewmuBanve E u H nonei, HoO U1 CHHXpOHHOE
BO BpeMeHU wu3MeHeHue HampsbkeHHocTH E u H moneld mo ompeneneHHOMY 3aKOHY
(MHAMBUYaTbHOMY I KaKJIOTO U3 YKa3aHHBIX Mosei). MaTemaruuyeckoe olucaHue Ipouecca
reHepanuu [ITC (coeracosannoe usmenenue 6o epemenu E m H) Mbl mmanupyeM gath B
MOCIEAYIONMUX ITYONUKAIUAX, TOCJIE 3aBEPUICHUS TMPEABAPUTEIHHON CEPUU DKCIIEPUMEHTOB C
reneparopom [1TC.

9. I'mnorte3bl U 3aKJII0YEeHUE

Wnen U.E. Tamma mosydusin 4acTHYHOE MOATBEpKAeHHE B okcnepumenmax G.M. Graham,
D.G. Lahoz [22], x0oTs myOJMKaI#ii O MPOJAODKSHUH 3TUX IKCIIEPUMEHTOB B OTKPBITOM ME€YaTH MBI
He obHapyxwiu. B 2012 rogy mbl npeanonoxuiu [23], urto pabortaromuii MI'A co3gaer B
OKpYKaroIlleM MPOCTpaHCTBE (hm3uueckuii pakTop, MepeHOCAINIH MOMEHT UMIyibca, a cam MI'A
MOXKET CO3/1aBaTh TATYy, MO-BUAUMOMY, BJIHSSI Ha CBOWCTBa ¢u3nyeckoro Bakyyma. B 2014 roxy
B.T. llIkaroB onyo6saukoBain [24] pe3yapTaTbl SKCIIEPUMEHTOB, COIVIACHO KOTOPBIM, IO €0 MHEHHUIO,
B HEOJHOPOJHOM CIHMH-TOPCHOHHOM Mosie reHepatopa A.E. AxkumoBa HaOntogaercs JBHKEHHE
MaTepUaIbHBIX TEJl.

Mpl nomaraem, 4TO H3Iy4eHHE «reHeparopa TamMma-CMHpHOBa» IEPEHOCUT MOMEHT
UMITyJIbCA, YTO MOXET OBbITh IIPOBEPEHO BKCHEepUMEHTaIbHO. IIpu mocTaHOBKE TaKMX
9KCIIEPUMEHTOB Ba)XKHO HMMETb B BHJy, 4YTO BO3HHUKAIOIIUN IpU pa3psaic KOHIEHCATopa He
CKOMIICHCUpOBaHHbIH MOMeHT umnyiabca B I'TC, mpu ¢Quxcanuu reHepatopa (B MbBICICHHOM
HKCHEPUMEHTE) OTHOCUTEIBHO HEKOTOPOM CHUCTEMBI OTCUETa, SIBISETCS TeM (paKTOPOM, KOTOPBIH
nepeaeT MOMEHT UMITYJIbCca Yepe3 CTPYKTYPhI (PU3UUECKOTO BaKyyMa.

OnHUM K3 MEXaHM3MOB TakKoil mepeaayn MoXeT ObITh reHepanys aab()BEHOBCKUX BOJH B
I1a3Me BUPTYyalbHbIX vacTull ¢usndeckoro Bakyyma (IIBU®B). HarmsagaeiM mnpumepom
MCIOJIb30BAHUS HAIlIel TMIOTE3bl CYIIECTBOBAHUS Ia3Mbl BUPTYaAJIbHBIX YAaCTHIL (B YACTHOCTH, UX
IUTIoNie) (Qu3nueckoro Bakyyma [3] SBISETCS MPEANONOKEHHE, YTO «IIPaBO» U  «JIECBO»
Bpalllalolllee  IUIa3MaTOPCHOHHOE  M3JIyY€HHE  HWHAYLUPOBAHO  CIMPAJIbHBIM  JBUKCHHEM
BUPTYaJIbHBIX YAaCTHUI] U/WIN UX JUIOJIEH, TIPU COOTBETCTBYIOIIEH KOHUrypauuu ckpeuieHHbx E n
H nouen.

BepositHo, uTo Takume yctpoictBa, kak MI'A, MMI'A, MI'C ¢ oxno#t croponst u I'TC
(«reneparop Tamma-CMmupHOBa») ¢ APYroi, TeHEPUPYIOT HEHJIEHTHUYHbIE (uU3ndeckue (akTophl,
MPUPOAY KOTOPBIX M BO3MOJKHBIE pazIuyMsl e€lle MNpeAcTOuT u3yuuth. [lomaraem, uro
anb(BeHoBckre BoiHbl [IBUDB sBustores numpb ogauM u3 (akropoB BozaeicTBuss MMI'A u
MI'C. OcHoOBHBIM (akTOpoM BO3JEHCTBUSL «reHepaTopa Tamma-CMUPHOBa» SBISIOTCS WHBIE
B030yxieHust [IBUDB, B kauecTBE KOTOPHIX, B YACTHOCTH, Mbl paCCMaTPHUBAEM y/apHbIe BOJHBI B
IIJIa3M€ BUPTYaJIbHBIX YaCTHI], 4 TAK)KE B PEaIbHON XOJIOIHOM IUIa3Me.

Msl paboTaeM Haj CO3/laHHEM IJIa3MaTOPCHOHHBIX KBAaHTOBBIX T'€HEPATOPOB KaK HAa OCHOBE
ammuinduxatopa A.}O. CmupHoBa, Tak u Ha ocHoBe ['TC. B paboTre MbI nnpeAcTaBUIN KOHCTPYKIIUU
C HAIOJIHUTEISIMU, KOTOpblEe pacCMaTpuBaeM Kak HMH(POPMAlMOHHbIE MATPHUIbI C MOTEHIHAIBHO
IIMPOKUM CIEKTPOM CBOMCTB. B HammMxX KOHCTPYKIUSX IJIa3MaTOPCHOHHBIX KBAHTOBBIX
TeHEePaTOPOB MBI PacCMAaTPUBAEM CTPYKTYpPHO OpraHHW30BaHHbIE MH(OPMAIIMOHHBIE MATPHIIBI, KaK
aKTUBHYIO Cpefly, BO30YKIaeMyI0 UMITYJIbCHBIM H3JIydeHueM «reHeparopa Tamma-CMupHOBay.

10. BaiarogapHocTH
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Msl BbIpaxkaeMm OmaronapHocTh B. Po3zeHTanro, KOTOpbBI oOKa3all HaM 3HAYUTEIbHYIO
IIOMOIIb B TEXHUUYECKON peannu3aluy HEKOTOPBIX UJEeH, IPEACTAaBICHHBIX B JaHHOM paboTe.
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APPROACHES TO CREATION OF QUANTUM GENERATORS OF PLAZMATORSION
RADIATION

A.Yu. Smirnov
“Fenix” Project

On the basis of development of our concept of plasma of virtual particles of physical vacuum (PVP) new approaches to
generation and detection of plazmatorsion radiation are offered. Detectors are based on application of effects of Casimir
and the analysis of fluctuations of a phase of wave function of electrons upon tunnel transition. The concept is offered
and experimental stands Tamm-Smirnov's generator are designed. Smirnov's amplifikator is developed. The element
and conceptual base for creation the plazmatorsion of quantum generators is offered.

257



ATTEMPTS TO DETECT THE TORSION FIELD NATURE OF SCALAR WAVE
GENERATED BY DUAL TESLA COIL SYSTEM

Gao Peng

The Scalar Wave Technology Research Web in China
The laboratory of Beijing Wellan Century Co., Ltd

gpufo@outlook.com

Abstract-Scalar wave was found and used at first by Nikola Tesla in his wireless energy transmission experiment.
Prof.K.Meyl extended the Maxwell equation and found the lost scalar wave part. The scalar wave theory proposed by
Prof.K.Meyl indicates that the torsion field is the nature of scalar wave. This work attempts to detect the torsion field
nature of scalar wave generated by the dual Tesla coil system, using the torsion balance consisting of a wooden frame.
The result is positive and two kinds of torsion field including left-handed and right-handed are detected in dual Tesla
coil system.

1. Introduction

As everyone knows, Nikola Tesla is the first experimental physicist to conduct the no-
loss wireless transmission of energy experiment as scalar wave radiation, of course there are many
other names too. Mainly the western scientific community and scientists call it scalar wave, such as
Tom Bearden, Eric.P.Dollard, Prof.K.Meyl and so on. Of course, the similar results were obtained
by S.V.Avramenko, G.F.Ignajev and others [1] in Russia. N.Tesla's original patent in US is No.
649.621 on 15.5.1900:Apparatus for transmission of Electrical Energy [2].

There are many devices and patents based on torsion field in N.Tesla's inventions, such as
the Tesla coil, which is the most popular one in Figurel; and Tesla turbine, which is a mechanical
device of fluid mechanics in Figure2.

There is the similar core principle in these two kinds of device. Let us pay special attention
to N.Tesla's statement in 1891 that the ether behaves as a fluid to solid objects and as a solid to light
and heat.And this ties in directly with the work of Dr.N.A.Kozyrev [1].

The electromagnetism should follow the principle of fluid mechanics. There is the vortex
structure in not only both the Tesla coil and the Tesla turbine, but also most of his inventions.

Prof.K.Meyl has done many works on Tesla's technology and scalar wave theory. For
example, he found the lost scalar wave part of Maxwell's equation and extended the field theory.
And he also found the magnetic scalar wave at first, which is also called "Meyl's wave"
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Figure2. The structure of Tesla turbine

scalar wave kits and devices for

In addition to the theory, Prof.K.Meyl also did many
demonstrating the Tesla's technology and something new, such as the wireless energy transmission,

the biological and medicine effects and so on.
According to Prof.K.Meyl's vortex model of scalar wave, the scalar wave in Tesla's scalar

system is the electric scalar wave in Figure3.



Figure3. The vortex model of electric scalar wave [3] (Quote from: DNA and Cell Resonance, wrote by
Prof.K.Meyl.)

The direction of the ring-like vortex and the field pointers are perpendicular. And the vector
of the H-field points into the direction of the vortex centre and the vector of the E-field axially
points to the outside [3].

So this work wants to detect the vortex of scalar wave using a torsion balance consisting of a
wooden frame. Author believes the scalar wave consisting of vortex is a kind of non-stationary
spinning, and will talk about it in details on the analysis part.

2. Description of devices and methodology

In this work, the Phase-Conjugate-Resonator consists of two standard pancake Tesla coils,
two wooden frames in different size, and some auxiliary objects were used. In this section, it will be
discussed in three parts: the Phase-Conjugate-Resonator, the methodology and the full configuration
of hardware.

2.1. The Phase-Conjugate-Resonator

In N.Tesla's patent [2], we can see the basic structure of Tesla coil. There are the same
parameters in these two Tesla coils. There are large numbers of coils winded in pancake structure in
the secondary coil, the center of the secondary coil is connected to a smooth spherical antenna and
the end of coil at the outside is connected to ground. There are only few numbers of coils in the
primary coil but the diameter of the wire of primary coil is much larger than the diameter of the
wire of secondary coil.

The complete Tesla scalar system consists of two same Tesla coils, one is the transmitter
and the other one is the receiver. When the two Tesla coils get the true resonance, the scalar wave
will be generated. According to Prof.K.Meyl, the condition of the scalar wave resonance is:

(1) The same frequency;
(2) The same wave shape, respectively modulation;
(3) The opposite phase shift [3].

The most important condition is the opposite phase shift between the transmitter coil and the
receiver coil. When the three conditions are met, the scalar wave will be generated. The dual Tesla
coil system can be also called the Phase-Conjugate-Resonator.

The Phase-Conjugate-Resonator in this work consists of two standard pancake Tesla coils,
which are made on printed circuit board. The advantage of using the printed circuit board to make
the coils is that it can ensure the two coils produced by factory are extremely same. One Tesla coil
acts as the transmitter and the other coil acts as the receiver.

The secondary coil is printed on the top of the printed circuit board and the total length of
the secondary coil is 16 meters. The center of the secondary coil is connected to a series of pillars of
brass, and at the end of the series of pillars of brass, a stainless steel ball whose diameter is about
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150mm is connected. The outside end of the secondary coil is connected to a ground line, which is
the link of the transmitter and receiver.

The primary coil is printed under the printed circuit board with wider copper wire. The
primary coil is connected directly to the output of the RF driver circuit. At the exact resonance
frequency, there will be low impedance at the primary coil of the transmitter. So the RF driver
should be a special one, this will be discussed later.

The two coils of the Phase-Conjugate-Resonator are in Figure 4.

Figure4. The two Tesla coils in Phase-Conjugate-Resonator

The signal generator and the RF amplifier circuit are also needed for driving the transmitter
of the Phase-Conjugate-Resonator. The signal generator is DDS type,frequency range is 0-8 Mhz,
the output impedance is standard 50 Ohms, which is suitable for the input impedance of RF
amplifier. The RF amplifier is a kind of class AB amplifier, whose bandwidth is 3-30 Mhz and
designed power is 45 watts. But the output impedance of the RF amplifier should not be 50 Ohms
because of the low impedance of the primary coil of transmitter coil. So the impedance of primary
coil and the output impedance of RF amplifier should be matched.

As to the adjustment of the Tesla Phase-Conjugate-Resonator, we should pay attention to
what N.Tesla said in 1927:

"The mode of propagating the currents from the transmitter through the terrestrial globe is
most extraordinary considering the speed of the electrification of the surface. The wave starts with
a theoretically infinite speed, slowing down first very quickly and afterwards at a lesser rate ... The
mean surface speed is thus about 471,200 kilometers per second -- fifty seven percent greater than
that of the so-called Hertz waves -- which should propagate with the velocity of light if they exist ...
in the system | have devised only force is conveyed to all points of the earth, the energy itself
travelling in definite paths determined beforehand. Perhaps the most wonderful feature is that the
energy reaches the receiver without the slightest dispersion, so that an incomparably greater
amount is collected than is possible by radiations [4]."

Prof.K.Meyl also talked about the transmission of scalar wave with 1.5 times the speed of
light [5]. In this work, there are two frequencies, one is the frequency of LC resonance, other one is
the frequency of Phase-Conjugate-Resonance. According to 1/4 wavelength theory, the wavelength
would not change with the same coil, so the ratio of speeds would be equal to the ratio of
frequencies. In this work, the frequency of LC resonance is 2.65 Mhz, and the frequency of Phase-
Conjugate-Resonance is 4.17 Mhz, so the ratio of these two frequencies is about 1.57 .
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That's the whole configuration of the Phase-Conjugate-Resonator, corresponding to the
condition of scalar wave.

2.2. Methodology

There are many methods for detecting torsion field, see [6]. In this work, the torsion balance
consisting of a wooden frame is chosen to detect the torsion field generated by the dual Tesla coil
system.

The torsion balance method is very sensitive and it can be rotated by torsion field directly. In
[7, 8], this method was used by V.Zamsha and V.Shkatov in their telekinetic experiment with two
photos at distance of about 8000 kilometers. There was obvious rotation of wooden frame after the
palm was near the photo of wooden frame remotely.The video of this experiment is in [9].

There are also many experiments showing this method by V.Zamsha in [10, 11, 12]. In these
experiments, the wooden frame was rotated by the photo of crystal, the hands, the photo of human
and the torsion field generator.

Of course this method is also verified by other scientists and is also easy-built. So it's chosen
in this work. The wooden frames used in experiments are in figure5. There are different sizes of
them, the side length of left frame is 148mm and the side length of right frame is 206mm.

Figure5. The wooden frames used in experiments

2.3. The full configuration of hardware

In this part, all kinds of the hardware are combined to a whole system to conduct the
experiment. The full configuration is in Figure6.

In this configuration, the transmitter is put on the table. The receiver is put into a closed
hardboard box on the ground. The wooden frame is suspended at the top of the stainless steel ball
antenna by a very thin line.
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Figure6. The full configuration of experiments

The other side of this thin line is connected at the center of the top cover of box. There is a
hole next to the center at the top cover of box, it's used to place a WIFI camera here. Then the scene
in the box can be watched in real time at any place.

3. Experimental process

In this section, the experiment process will be described in detail. There are two
representative and independent experiments in this part. The torsion balance consisting of the
wooden frame is used in the experiments.

In the first experiment, the wooden frame whose side length is 148mm was used. The
wooden frame was put into the hardboard box hung by a very thin line. Then the hardboard box was
closed and the author used the WIFI camera to watch the inside of the box on the computer a few
meters away. Before the beginning of this experiment, the author let the wooden frame be relaxed
until it was static. The relax time was more than 24 hours, and the screen on the computer showed
that the wooden frame was almost static. The static wooden frame could not rotate in a closed box if
there was no extern force. The process is in block figure7 and the video [13].

2015-12-18 14:13:08

CAMO1

263



2015-12-18 14:14:43]

CAMO1

2015-12-18 14:15:59

CAMO1

2015-12-18 14:16:52)

CAMO1

Block figure7. Sample positions of the wooden frame in the first experiment, one of the corners was
marked using a yellow circle.

As we can see from the video, there is regular movement of the wooden frame. The
direction of rotation was counter clockwise from the camera. At first stage, the angular acceleration
of wooden frame was the largest at the beginning of the movement, then the acceleration would
become smaller and smaller because the torque force of the thin line whose direction was opposite
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to the direction of torsion field force would become larger and larger. And the angular speed of
wooden frame would be larger and larger. At second stage, the angular speed of wooden frame
became largest when the torque force of the thin line was equal to the torsion field force generated
by the dual Tesla coil. Then the angular acceleration would change its direction and became larger
and larger because the torsion field force didn't change but the torque force of the thin line became
larger and larger as the wooden frame rotated. The angular speed of wooden frame would be
smaller and smaller until the wooden frame stopped.

Then the wooden frame would be back and forth for several times as the law said above. At
last, the wooden frame would be static in a position, where the torque force of the thin line was
equal to the torsion field force. This position would be between the original position and the
maximum angular position of the wooden frame. In fact, the wooden frame would back to the
original position after turned off the device. But this process was not in this video. It will be
discussed in the second experiment.

In the second experiment, the wooden frame whose side length is 206mm was used. This
larger wooden frame was in the same position as in the first experiment. Other configuration was
also the same. But in the second experiment, the author didn't wait until the wooden frame was
static, because the wooden frame was more sensitive with larger size. It was very difficult to let the
wooden frame be absolutely static. So the second experiment began when the wooden frame was
oscillating back and forth in a small scale. If the wooden frame rotated in a large scale after turning
on the device, it also could show some significant results. The process is in block figure8 and the
video [14].
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Block figure8. Sample positions of the wooden frame in the second experiment, one of the corners was
marked using a yellow circle.

The video is 4X speed faster than the normal speed of the original video, because the
original video is too long. As we can see, the sample positions are also more than the first
experiment, because the movement back to the original position is also recorded in this video.

In the second experiment, there was also regular movement of wooden frame. But there was
obvious difference between the first experiment and the second experiment. The direction of
rotation was clockwise from the camera. Before the beginning of the second experiment, the
wooden frame was not static but it was already oscillating back and forth in a small scale. After
turning on the device, the wooden frame began to rotate just like the law in first experiment. The
total path of the wooden frame was nearly half a circle. It was a obvious result driving by the
torsion field force.
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There was also a more complete movement process in the second experiment compared with
the first one. The process back to the original position was recorded too after turning off the device.
As we can see from block figure8, after turning off the device, the wooden frame began to rotate in
counter clockwise. Because there was no torsion field force in this time, there was only torque force
of the thin line itself in this time. So this force would drive the wooden frame to the original
position before the beginning of the experiment.

4. Analysis of results

The results above can be replicated in other author's experiments. The wooden frame whose
side length is 148mm rotates in counter clockwise from the camera but the one whose side length is
206mm rotates in clockwise from the camera.

There is regular movement in both of these two experiments, it's obvious that it can't be the
random factors leading to the movement of wooden frame.

4.1. The dual vortex structure
Because the two wooden frames are in the same position at the top of the antenna of receiver

coil in dual Tesla coil system,just the side length of these two wooden frames is different. So we
can move the two wooden frames in one plane in figure9 to analyze.

Figure9. Two wooden frames in one plane from the camera

As we can see in figure9, only the side length of two wooden frames is different, other
conditions are all the same in these two experiments. But there are two kinds of torsion field
including left-handed and right-handed are detected in dual Tesla coil system. It seems that there is
a dual vortex structure in scalar wave.

As everyone knows, there is dual vortex phenomena in fluid mechanics. Leonardo da Vinci
had observed in liquids the two basic types of vortices in duality:"one of these vortices moves
slower at the center than it does at its perimeter and the other moves faster at its center than it does
along the perimeter [15]."

And according to Prof.K.Meyl's scalar wave theory, there are two basic types of vortices
too. One is the current vortex which has the property of expansion and the other one is the potential
vortex which has the property of concentration found by Prof.K.Meyl.

The tornado is a kind of typical phenomena of dual vortex. It consists of expanding vortex
from inside and counter vortex contracting from outside. From the results of this work, the dual
vortex structure is also detected using two wooden frames with different sizes. So there is the
"electromagnetic tornado” in dual Tesla coil system, the author thinks it's a basic structure for
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wireless energy transmission.
4.2. Scalar wave consists of non-stationary spinning

In one of the Dr.M.Krinker's works, the 14g disk suspended inside the double quadrupole
spinner turned for about 10 degrees. The spinning in the quadrupole spinner was modulated in
amplitude specially, so the non-stationary spinning was generated to drive the disk [16].

Non-stationary spinning is very important to generate the mechanical torque which can
rotate the wooden frame. According to the model of scalar wave in Figure3, there are many vortices
with different diameters perpendicular with the direction of transmission. These vortices follow the
Lorenz Transformation. When the diameter of vortex is the maximum, then the angular speed is the
minimum at the anti-node; when the diameter of vortex is the minimum, then the angular speed is
the maximum at the node. The angular speed of the vortices between anti-node and node are
different and the scalar wave is a kind of longitudinal wave with the property of oscillation, so the
vortices of scalar wave are a kind of non-stationary spinning.

5. Conclusions and further developments

In this work, author mainly did many experiments using the torsion balance consisting of
wooden frame. Two typical experiments are chosen to be analyzed. To be honest, the second
experiment is not designed intentionally. Author just wants to improve the sensitivity using the
larger wooden frame at first, but the opposite direction is detected. Author believes that the size of
dual vortex structure generated by dual Tesla coil system can be changed with different power.

Some conclusions:

e The nature of scalar wave is torsion field.

e There are two kinds of torsion field including left-handed and right-handed in the
resonant dual Tesla coil system. They are combined to become a tornado structure.

e The vortices of scalar wave are a kind of non-stationary spinning.

e The torsion balance consisting of wooden frame is a sensitive method to detect the
torque generated by the torsion field.

Of course this work is just a beginning, further exploration and experiments are needed. For
example, testing with different driving power for Tesla scalar system; testing with different position
of wooden frame; testing the transmitter coil and receiver coil of Tesla scalar system
simultaneously; testing Tesla scalar system for non-local effects and so on.
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BrnepBrle ckanspHble BOJHBI ObUTH OOHapyxeHbl Hwuxomnoit Tecaa M MCHONB30BaHBI B €r0 IKCHEPHUMEHTaX II0
6ecnipoBoHOIT repenade sHeprun. [Ipod. K. Mbitn pacmmpun ypaBHennss MakcBemnia n Hamén CKaasipHbIE BOJHBI Kak
HEJIOCTAIONIYI0 UX 4YacTh. Teopusl CKalspHBIX BOJH, npeanoxkeHHas mpod. K. MbitioM, ykas3pIBaeT, 4TO CKaJspHbIE
BOJIHBI IMEIOT TOPCHOHHBIN XapakTep. [laHHas paboTa mbITaeTcss OOHAPY>KUTh TOPCHOHHBIA XapaKTep CKaIIPHBIX BOJH,
TEeHEPUPYEMBIX IBOMHOM CUCTEMOM KaTymiek Tecnbl, UCTONb3ys KPYTUIBHBIE BECHI B BHJE ICPEBSIHHON PaMKH.
Pe3ynbraT MOJIOKUTEIBbHBIN: 0OHApYXKEHBI 1BA BU/a KPYUEHHS, JIEBOE U NIPABOE B IBOWHOM cUcTEeMe KaTymek Tecibl.
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