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BBEJAEHHUE

B nacTosmeit Mmonorpadguu A. P. [1aBieHKO ¢ IPUHIIUITHAIBHO HOBBIX MTO3UITUI
paccMaTpHuBaeT BaXKHEUINYIO MpoOsieMy OMOOE30MaCHOCTH AJIEKTPOHHBIX CPEJCTB U
cucrem. [loaxon, MpUHATEIA AaBTOPOM, OTINYAETCS BBICOKUM YPOBHEM HOBU3HBI. [
OOBSICHEHUS MEXaHHW3Ma JIEWCTBHS 3alIUTHBIX CPEJCTB OT HETATUBHOTO BIIHMSHUS
noJied M U3Jdy4dyeHuid ucnoisib3yercs teopus dusmueckoro Bakyyma. 910 0coO€HHO
LICHHO, TOCKOJbKY B HACTOSIIEE BpPEMS €IIE HE CIOXKWIOCh HEMPOTUBOPEUHUBOE
MOHUMaHME JaHHOM npooOsiembl. A. P. TlaBneHko ynanock OTOWTH OT TPaJUIIMOHHOTO
MOJX0/a, P KOTOPOM OCHOBHBIM ONACHBIM BO3JCHCTBHEM Ha YEJIOBEKA CUUTAIOT
PHEPreTUYECKUN YPOBEHb JJIEKTPOMATHUTHBIX wu3nydeHuit (OMMU). B pabote
JIeJIaeTCs aKIEHT Ha BIMSIHUE HOBOTO (pakTopa, Ha3pIBa€MOT0 MH(POPMAITMOHHBIM.

HoBoe mnonmManue ¢Gu3UUECKOrOo BakyymMa KaK MaTepHajJbHOW Cpelnbl,
OKPYXKAIOIIEH YEeJIOBEKA, YKAa3blBa€T HA CEPbE3HBIE IOCIECACTBHUS HACBILICHUS €ro
SHEPIrueil HMCKYCCTBEHHBIX AJEKTPOMarHuTHbIX mojied (OMII) u ux TOpCHOHHOM
KOMIIOHEHThI. BIIMsIHUE 3TOr0 HMCKYCCTBEHHO CO3JaHHOTO  "3JIEKTPOMAarHUTHOIO
cMora" Ha JKMBBIC OPTaHU3Mbl MOYET OKa3aThCsl HEMPEICKAa3yEMbIM.

UenoBek yxke€ MOCTaBICH B TAKHWE YCJIOBHUSA, NPU KOTOPBIX OH HAXOJUTCS
3HAYUTEIBHOE BpEMs II0J BO3JCHCTBUEM HCKYCCTBEHHBIX IOJIEM, CO3JaHHBIX
AJIEKTPOHHBIMU CHCTEMaMU U CUCTEMaMH 3JeKTpocHaOxeHus. OcoOeHHO
VHTEHCHUBHO BXOJST B HAllly KU3Hb KOMIIBIOTEPHI M TEJIIEBU3MOHHBIE CUCTEMBI. be3
HUX Y€ COBEpIIEHHO HEBO3MOXXHO IMPEJCTaBUTh COBPEMEHHBIH MUP M TeM Ooliee
3aBTpamiHui. HO U 3TO mporpeccuBHOE SIBICHUE MPU MIUPOKOM €ro MCIOJIb30BAHUU
MPOSIBIJIOCHh HEOXXHJTAaHHOW cTOpoHOH. B Monorpaduu IlaBimenko A. P. packpsito,
KaKyl0 CEpbE3HYI0 OMNACHOCTh ISl 3J0POBbS IOJb30BATEICH NPEACTABISIOT
KOMIIBIOTEPHI, TEJIIEBU3UOHHBIC CUCTEMBI U JPYTHME€ JJIEKTPO - U PATIUOYCTPOMCTBA.
HckyccTBEHHO CO37aHHBIE TOJIA, KOTOPBIMU OKpPYXHJI ce0si 4eloBEeK, OKa3aluCh
YpE3BbIYAHHO OMACHBIMU ISl €r0 3/I0POBbs. TpagulIMOHHO CUUTAIOCh, YTO YPOBEHB
SHEPTUU TOJIEH SIBISIETCS OCHOBHBIM JIeHCTBYIOMUM (hakTopoM. OHAKO BBISBUIIOCH,
YTO CUTYyallMsl HAMHOTO CJIOKHEE.

Uccnenoanus, nposeaeHusie B CIIA w [lIBenun, BBIABUIIN, UTO, TAXKE €CIIH
OMII, co3gaBaeMble TEXHUYECKUMH CUCTEMaMHU, B COTHH Pa3 ciiabee eCTECTBEHHOTO
noJisi 3eMJIM, MOTYT OBITh OMACHBIMHU JUISl 3/I0pOBhs. PaHee cyuTanoch, 4TO HU3KO
WHTEHCHUBHBIE TI0JIsI HE MOHU3AIIMOHHOTO YPOBHSI SIBIISIFOTCSL O€3BPEAHBIMMU.

MexanusM JeiicTBUsl HU3KO UHTEHCUBHBIX DMII Ha OHOIOTHYECKHUE CUCTEMBI

COBPEMEHHOW HAyKOW €Ille HE pacKphIT, HO MEJHKAMU Y>K€ BCKPBITHI (aKThl



CYLIECTBOBAHUS CEPHE3HENIIIEH ONTACHOCTH.

[ToaToMy yOarokuBaHHe OOLIECTBEHHOCTH PACCYXICHHUSIMH O HH3KOM YPOBHE
TEXHOT€HHBIX H3JIyYEHUU IO CPAaBHEHUIO C YPOBHSIMHU €CTECTBEHHBIX MHPHPOIHBIX
noJiell U 00 X sIKOOBI 0€30MaCHOCTH BCJIEACTBUE OTCYTCTBUSI MOHU3AIMHU, HE MOMKET
OCTaBaThCsl yOeMUTEIbHBIM, TMOCKOJBKY (DaKThl TOKa3bIBatOT oOpaTHoe. To, dTo
HUCKYCCTBEHHO co3JaHHble DMII ¢ MHTEHCMBHOCTBIO 3HAYMTEIIBHO MEHBIIEH, YeM
MIPUPOIHBIE OIS, TAK OMACHBI JJIS1 YETIOBEKA, 3aCTABJISET CAEIATh BBIBOJ, YTO MEKIY
VMCKYCCTBEHHBIMHM ITIOJISIMU M €CTECTBEHHBIMH NPUPOJHBIMU IMOJSIMH CYLIECTBYET
dbyH1aMeHTallbHOE KadyeCcTBeHHOE pasznuuue. [lpupoay »sToro pasznudus eiie
MPEJICTOUT PACKPHITh U U3YUHUTb.

[IpoGnema 3Ta oueHb riay0oKas, OHA 3aTparuBaeT OCHOBBI AJIEKTPOMAarHeTU3Ma.
B OMII ocraroTcs HEHWCCIEIOBAHHBIMU HMX CTPYKTYpHBIE OCOOEHHOCTH. OTHU
OCOOCHHOCTH HUKAaK HE CJIEIYIOT HU U3 ypaBHEHHI MakcBeiia, HU W3 KBAaHTOBOM
Teopuu. OHU HE CBSI3aHbl HANPSMYIO M C SHEPreTUYECKUMU NposiBaeHusaMu OMII.
Topcuonnsie nosst (TII), koTopble paccmaTpuBaeT B cBoeil kuure A. P. [laBieHko,
BOCIIOJIHSIIOT A3TOT MpoOeJ, MOCKOJIbKY BIEPBBIE 3aTPAruBalOT MPUHUIUIHAIBHO
HOBBIN aCIeKT MOJIEH - 0COOEHHOCTH UX CTPYKTYPHI.

Tor BaxkHeimuii Qakr, 4yTto Ae3okcupuOyHokienHoBas kuciora (JJHK)
ycTpoeHa B (GopMe CIUpaId ¢ TaKOW MPUHIMIHAIBHO BaXKHOM OCOOCHHOCTHIO Kak
JICBOBUHTOBasT 3aBMBKa JBOMHOW CIHMpald, YKa3blBA€T HA MPUHIUINHUAIBHYIO
BXKHOCTH COOTBETCTBHS CTPYKTYPhI BHEITHUX UCKYCCTBEHHBIX TMOJIEH 0COOCHHOCTSIM
CTPYKTYpPbI OMOJIOTHUECKUX CUCTEM.

C srux no3unmii moaxoxn A. P. IlaBieHKO, OCHOBaHHBIM Ha I€OMETPUYECKHUX
ocobeHHOCTSIX (u3mveckoro Bakyyma u TII, OTKpeIBaeT HOBOE, TMEPCIEKTUBHOE
HAIpPaBJICHUE UCCIIETOBAHUN.

B coctaB pa3BuBaeMoil Hay4HOW KOHLENIMHU BXOAAT ONpe/eJeHHblEe 00JacTh
HOBOM (hU3MKHU, OCHOBaHHBIE Ha Teopun Dusmueckoro Bakyyma (DB). B
MOHOTpa(uu TPUBOIATCA TEOPETUUECKUE U IKCIIEPUMEHTAIBHBIC CIICICTBUS TEOPUU
dbu3nueckoro Bakyyma u TII. Bonpmioe BHHMaHHE YIEIACTCS TEXHOJIOTHSM,
BOZHUKIIINM Oyarofaps HOBBIM TEOPETUUYECKHM U DKCIEPUMEHTAIbHBIM PE3yJIbTa-
Tam.

Hacrosimiass MoHorpadus sSBIsSETCS MEPBOM B MUPOBOW MPAKTHKE TOIMBITKON
CUCTEMATUYECKU W3JI0XKUTh BIUgHUE TII Ha 4emoBeka W KUBOTHBIA MHD.
Cy1iecTByeT NoKa HE U3BECTHBIM MEXaHU3M B3aUMOJICHCTBUS MOJIeH U OMOOOBEKTOB,
IIPU KOTOPOM IIPOUCXOJIUT CYIIECTBEHHOE BO3/CHCTBUE HAa OMOJIOTMYECKUE CUCTEMbI
JIaK€ TP HUBKHUX YPOBHSX HAMpPSHKEHHOCTH Tosiel. Jlo cuxX Mop CUMTaioch, 4TO
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YCIOBUEM 3HAUYWUTEIBHOIO BO3JECUCTBUSA TOJISI SBIIAETCS HAIWYHAE PE3OHAHCHBIX
apieHud. Takol MOAXOJ 4YacTO MBITAIOTCS PACIPOCTPAHUTh U HA OMOJIOTMYECKUE
cucteMbl. Ho MOCKONBKY pe30HAHCHBIE SBJICHHSI B OpraHU3ME YeJIOBeKa, OCOOEHHO
Ha HU3KUX YacTOTaX, SBJISIOTCA MaJOBEPOSITHBIMHU, TO OTCIOAA JEJNaeTcs
HEMPaBWIBHBIM BBIBOJ O SKOOBI OTCYTCTBHU B3aMMOJCUCTBUS OOBEKTOB C
WMCTOYHUKOM M3JIYyYEHUH, a, 3HAYUT, U 00 OTCYTCTBHHU OIIACHOTO BIIUSHUS HHU3KO
MHTEHCUBHBIX H3Ny4yeHuil. [Ipy 3TOM cuMTanoce, 4To MPOCTPAHCTBO, OKPYKAOIIEE
4yesnoBeka, - @B, BoO B3aUMOI€ICTBUY HE YYaCTBYET.

HccnenoBanus B 00J1aCTU TEOPUM BaKyyMa 3acTaB/ISIOT B KOPHE NIEPECMOTPETh
CIIOKHMBLIEECS NMOHUMAHUE MEXaHW3Ma IOTJIOIIEHUS] DHEPruu MoJied Ouosioruyec-
KUMH oObeKkTamMu. HaunHatoT nposiBisiTh ce0s reoMeTpruueckue 0COOCHHOCTH TMOJIEH.
MexaHu3M BIHMSHUS HUCKYCCTBEHHBIX IOJICH Ha OMOJIOTMYECKHUE CHUCTEMBI B KOpPHE
OTJIMYAETCA OT MEXaHU3Ma IOTJIOLICHUS DHEPrUU, KOTOPBIA JEMOHCTPUPYIOT HAM
CYLIECTBYIOIIUE TEXHUYECKUE CHUCTEMBI, MCIIOJIB3YIOIIUE PE30HAHCHBIE SIBIICHUS.
buonorunyeckue cucremsl, obnagas acummerpuein crpykrypsl JIHK, moryTt ObITH
YpE3BBIYAHO YYBCTBUTEIBHBIMU K TEOMETPUUECKIUM OCOOCHHOCTSIM TTOJICH.

B sTOM OTHOILIEHHMH MCHOJB3YyeMbli B MOHOTpaduu MOAXOA, OCHOBAHHBIA Ha
BisiHAK T1I, uMerommx reoMeTpuyecKy0 aCUMMETPHUIO, BECbMa MEPCIEKTUBEH. B
MOHOTpaduu aBTOpP Ha3BaJl 3Ty T€OMETPUYECKYI0 ACUMMETPHUIO JIEBOM M MPaBOi
opueHranuen nojieid. K BbIBOAY O CyIIECTBOBAHMM JIEBBIX U IPaBBbIX IOJIEN aBTOpa
NpUBEIN HCCIeNoBaHus B oOnmactu Teopunm Bakyyma u ¢usuku TII. Becpma
BEPOSATHO, YTO TEHEPUPYEMBIE TEXHUYECKMMH CUCTEMaMU HCKYCCTBEHHBIC ITOJIA
MMEIOT, KPOME SHEPTeTUYECKUX XAPAKTEPUCTHUK, €IIEC U HE CBOMCTBEHHBIE MPUPOJIE
reoMeTpudecKkue 0ocoOeHHOCTH. VIMEHHO B 3TOM MOMET CKpPBIBATHCS MPUYMHA WX
Ype3BbIYAiHO BBICOKOM OMACHOCTH I KUBBIX OpPraHM3MOB JaXX€ B TOM CJy4ae,
KOIJIa UX YPOBEHb 3HAUUTEIBHO HUKE €CTECTBEHHBIX TPUPOAHBIX MOJIEH.

Momnorpadus A. P. [TaBneHKo JaeT K04 K MPUHIUIHAATEHO HOBOMY PEIICHHUIO
npoOsieMbl OMOOE30MaCHOCTH Ha COBEPIIEHHO HOBBIX Mojaxonax. M3 Hee, B
YaCTHOCTH, CJIEAYET, YTO HE TOJBKO U HE CTOJIBKO YKPAHUPOBKOU MOMKHO 3aLIUTUTHCS
OT ONACHBIX U3JIyUYCHUH.

Bonee mepcrneKTUBHBIM SIBIIIETCS M30aBIICHHE OT OMACHBIX M3YYCHUN MyTeM
MIEPECTPOUKH CTPYKTYP UCKYCCTBEHHBIX OJIEH.

Teopusi ¢u3myecKoro BakyymMa M HOBBIC UJIEU, U3JIOKEHHBIE B MOHOTrpaduu,
JAIOT KJII0Y K pa3paboTKe HOBOM KOHUENUMHU 0€30MacHOM 3JIeKTpoHuKH. KoHuenuus
0e30MmacHON 3JIEKTPOHUKH OCHOBBIBAETCSI HE TOJBKO HA UACSX AKPAHUPOBAHUS WIIU
OTPaXKJICHUS Y€JIOBEKa OT onacHOro BiusHUs OMII, HO U Ha TPUHUMIIUATIBHO HOBOM



MOAXOJIE, YYUTHIBAIOIIEM T'€OMETPUYECKHE OCOOCHHOCTH IIOJIEH HCKYCCTBEHHOTO
MIPOUCXOKIECHHUS.

CraHoBUTCSA pealbHbIM CO3JAaHUE TAKUX TEXHUYECKUX CHCTEM, B KOTOPBIX
OMII cBoeil CTpyKTypHOHl oOpranuzamnueii OyJayT TapMOHWUYHO BIHCHIBATHCS B
MIPUPOIHBIE CUCTEMBI.

Heo6xogumocTh pa3pabOTKM HOBOTO TMOAXO0/a, CIHOCOOHOTO TPUBECTH K
MOCTPOCHUIO O€30MACHBIX TEXHUYECKUX U, B YACTHOCTH, JIEKTPOHHBIX CUCTEM, CTOUT
O4eHb OCTpPO. HyXHBI HETpHBHAIBHBIE PEUICHUS, OCHOBAHHBIC HA COBEPIICHHO
HOBOM IOJX0/I€, CIIOCOOHBIE KapAMHAIBHBIM 00pa30M U3MEHUThH CUTYAIIUIO.

B nanHOM KHUTE MCNONB30BaHa yIpoleHHas monaeib dusznueckoro Bakyyma
A.E.AxumoBa B BUJIE TUIOTHOM YIIaKOBKH (PUTOHOB - KOJIBIIEBBIX BOJIHOBBIX MAKETOB
AJIEKTPOHA W MO3UTPOHA. MOJIeb UMEET M3BECTHBIE HEJOCTATKH , OJIHAKO OHA €Il
HE rcueprnansa CBOEro KOHCTPYKTHUBHOTO MOTEHIIMAA U €€ MPUMEHEHUE MOXKET OBITh
OTpaB/IaHHBIM. YTIOMSHYTasi MOJIEJIb C YCHEXOM HCHOJB3YeTCS JUIsi OOBSICHEHHS
cBoicTB TII u BO3MOXKHBIX UX MPOSIBICHUI B ()€HOMEHAX B3aUMOJACHCTBUS KUBOU U
HEXKWBOW TIPUPOJBI, i1 OOBACHCHUS MexaHu3Mma jeictBus TII Ha JBOWMHBIC
anextpuueckue ciou (J12C). Kpome Toro, Takas Mojenb npeacTaBieHa B kaure [11].

Ucnonb3oBanue (peHoMEHAa TOPCHUOHHBIX TMOJIEH OTKPBIBAET IMYTH PEIICHUS
npoO0IeMbl CO3aHMS HKOJIOTHYECKHM YHUCTBIX TEXHOJOTHH TPETHErO THICSUYEIETHS.
Urax:

1. HccnemoBanus BeIgBUIKM, 4To OMII, co3maBaeMple TEXHHMYECCKUMU
CUCTEMaMH, Jlake B COTHHM pa3 ciabee eCTECTBEHHOro MoJig 3eMJIM, MOTYT OBITh
OMACHBIMM JJISI 3/I0POBBSI.

2. Ecnin He u3MEHUTh NPUHLHUNOBI NOCTPOECHHUS DJIECKTPOHHBIX H
PaIMOTEXHUYECKUX CUCTEM, TO TEHJCHIIUS UX PAa3BUTUS U HETaTUBHOE BO3ACHCTBUE
Ha OMOCHUCTEMBbl Ha TOJIEBOM YPOBHE MOXKET MPUBECTU K KaTacCTPOYUUECKUM IO
CBOMM TIOCIICJICTBUSIM BO3JCUCTBUSIM Ha Ouocepy M Ha UeEIOBEKa, a TaKKe,
BO3MOJKHO, K O0IIIEMY KpU3UCY TEXHOTCHHOW IUBUIN3AIINH.

3. HoBpiit moaxon, usnoxkeHHslii B MoHorpadguu A. P. IlaBienko,
OCHOBAaHHBI Ha TEOMETpUYECKUX ocoOeHHOCTsIX Pusmueckoro Bakyyma u TII,
OTKPBIBAET HOBOE, NEPCIEKTUBHOE HAMNPABICHUE WCCICAOBAHUNA W 3aKJIAJIBIBAET
HOBOE HAIMPABJICHUE B AJICKTPOHUKE - HAMpaBIIeHNE OM00E30IMacCHOMN AIICKTPOHUKH.

B coBpeMeHHOM Hay4YHOM MHUpPE HET €Ille JKCIEPTOB, CIIOCOOHBIX OILICHUTh
MJI0JI0OTBOPHOCTh HAIpaBiieHUs OMO0E30MacHOM JJIEKTPOHUKU, H3JIOKEHHOTO B
naHHou kHure. M Bel, unrarenb, CTAHOBHUTECH DKCIEPTOM B OLIEHKE BAXKHOCTH
MOJAHATHIX MpoOsIeM nmoMumo cBoel Boiiu. JKemaem Bam ycnexa. A ycriex Bamn Oyner



3aBUCETh OT CTEPEOTHUIIOB, CYIIECTBYIOIMMX B Bamrem mbiuieHuu. OcBOOOIMBIINCH
OT HUX, BBl CMOXETe OIIEHUTh IUIOAOTBOPHOCTHh HAIpaBiieHUs OM00Ee30macHOn
DIIEKTPOHUKH.

H. B. KocnHoB, kaHauaaT TEXHUYECKUX HAYK, Mpodeccop, aKkaIeMUK
MexyHapoTHOU akajgeMuu OMOAHEPTOTEXHOIOTUI



" [Ipeden nayxu — becxoneunocms'" - mvici,
Komopas ecezoa 6yoem MasaKom
OJ151 UCMUHHO20 UCCe008AMEIAL.

Bannasep byw

TOPCHUOHHBIE I10JIS1 — BTOPOE ITPUIIECTBUE B HAYKY
TopcuoHHBIE OJISA - YTO K€ HAC JK/IeT B HUX?

«B dYenoBeke YKOPEHWJHUCh HATypajlu3M U MaTEpUAJU3M paszyma,
JIOITYCKAIOUIUE TOJBKO PeaabHO OULyTUMbIE (DAKTHI. DTOT pa3yM MOYHUTAET TOJIBKO TO,
YTO Ha3bIBaeTCs HayKol. CTOPOHHMKH 3TOr0 HAOJA Y3HAKOTCS MO MPEANOYTEHUIO,
OTJIaBa€MOMY TEPMHHY «HAy4dHbIN». J[t000e MHEHUE, C KOTOPHIM OHU HE COTJIACHHI,
HEMEJUICHHO OTOpAachiBaeTCd Kak HeHaydyHoe. Brpouem, s 3TOro y HUX HEMaso
oOwsicnenuii. Hayka cnmenama 3a 300 yier Takve MOpa3WTENbHBIE CKayKH, YTO Yy €€
MOYUTATENIEN €CTh OTYETO MOTEPATH F'OJIOBY.

«Hara Hayka - 3TO BCEro JIMILb Karuis BOJIbl, HAIlIEe e HE3HaHHE - okeaH. Eciu
y Hac M €CThb B 4eM-HUOYJb YBEPEHHOCTb, TaK TOJHKO B TOM, YTO MHUpP HAaIIMX
bu3MUeCKUX MO3HAHUN OKpYKEH APYruM, HECPaBHEHHO 0oJiee IMIHUPOKUM MHUPOM, O
KOTOPOM MBI HE MOXXEM B HACTOSAIIEE BPEMS COCTABUTh HUKAKOTO OIPENEIEHHOTO
npeactasieHus» (Bunbsam Jxerimc, 1895 r.).

YenoBeyecTBO OOJIBIIYI0 YAaCTh BPEMEHH XWJIO O€3 HayKd, €My HUYEro He
yrpoXKano, KpOMe BOWH, SMUIAEMHUIH, HEKOTOPHIX MNPUPOAHBIX (PAKTOPOB, HO C
MOSIBJIEHUEM U Pa3BUTUEM HAYyKU BO3HMKIJIA OMACHOCTh €r0 CAMOYHHUYTOKEHHS.

B spy nayuHo-texHuueckod peomonuu (HTP), xorma Haj Bcel KU3HBIO,
MOXO0KE, TOJKHBI LIAPUTh TEXHUKA U HAyKa, MOCIEAHAS YCTPEMUJIA CBOM HUHTEPECHI
MPEUMYIECTBEHHO HA TO3HAHME BHEITHET0 MUpa 0€3 N3yUYeHUs aClIEeKTOB YEJIOBEKa B
pamkax HTP, Buas B Hem nu00 BCero UMb OUOJIOTHYECKUN OOBEKT, MO0 DIIEMEHT
COLIMOJIOTUYECKUX HCCIEIOBAHUN, IOCTaBUB, T.0., OCHOBHYI II€HHOCTHYIO
OpPHUEHTALMIO - HA YeJIOBEKA - C HOT' Ha TOJIOBY.

CoBpemennoe o6OmectBo Omaromaps HTP mocturio BBICOKOTO ypOBHS
TEXHOJIOTU3AI[MM OCHOBHBIX OTpaciieil 4elOBEYECKOM NeATEeNbHOCTH, B Pe3yJibTare
4Yero BO3HUKIO HOBOE COCTOSIHUE OBITHSA, MO3HAHHME 3aKOHOMEPHOCTEHW KOTOPOro,
BKJIIOYAsl MPOOJIEMBI YeTIOBEKA, SBJIIETCS IEPBOOUEPETHOM 3a4aueii HAyKH.

H.HO)IBI HAaYYHO-TCXHHUYCCKOT'O IIPOrpecca, KOTOPLIC ITPHU3BAHBI CIYXHUTbL Ha



0J1aro yenaoBeka, MpuoOpPEeTaroT arpeCCUBHOCTh MO OTHOUIEHUIO K CBOEMY K€ TBOPILY.
Hekoropble yyeHble CUMTAIOT: HKOJOTMYECKUMH TEXHOTCHHBIA AMCOaTaHC MPUHSLII
CTONIb TJIYyOOKHUH XapakTep, YTO IMOCTaBWJ IO Yyrpo3y C€aMoO CYIIECTBOBaHHUE
YEJI0BEYECTBA MTPU COXPAHEHUU UM TEMIIOB PA3BUTHS U UMEIOLIUXCS TEXHOJIOTUH.

[ToxoitHoro HeiHE akaaemuka H.H.MowceeBa nuTepaTypHOE HACIEICTBO
KOTOPOr0  OTPOMHO, JIFOAU CTapUIero IMOKOJEHHUS XOpouo MOMHAT. OH 4YacTo
MOSIBJJICA HA TEIEBU3MOHHBIX DKPAHAX M MO €ro IOBEICHMIO, MO OTHOLICHUIO K
HEMY OKPY’XKAIOIMINX, BUIHO OBLJIO, YTO UYEIOBEK ATOT ABTOPUTETCH U TOJB3YETCS
YBAKEHHEM HE TOJBKO CpEIu KOJUIET — YYEHBIX, HO M Ha IPaBUTEILCTBEHHOM
YPOBHE.

[IpuBiexsa BHUMaHUE U MOpa3uia HEOOBIYHOCTHIO CBOETO COJEPKAHMS OJIHA
u3 ero cratbeil[ 107]. [To3dHaKOMUMCS C BBIJIEP)KKAMU U3 HEE:

«IlocTernneHHO MBI Ha4YMHAEM MOHUMATh, YTO OOIIECTBO CTOMT CceHvac Ha
nopore karactpopsl U 4TOOBI €€ wu30exaTh, MOTpeOyeTcs MepecTporKa Bcex
OCHOBAHMI €ro IUIaHeTapHOro ObITHS. S Iymaro Jgaxe, 4TO Mbl HaxoJIHWMCs B
MPEeaIBEpUr CMEHBI XapaKTepa CaMOil SBOIIONWK OWOJOTHYECKOTO BHAa homo
sapiens. MoxeT ObITh J1a’ke, Ha MOPOTe HOBOI'O 3Tara aHTpororexesa..."

JIeCTpyKTHBHAsI CTOPOHA HAYYHO-TEXHUYECKOTO MTPOrpecca, MpOsBIISIOMIAsICS B
CO3/IaBIIEHCS SKOJOTUYECKON CUTyalluy Ha 3emiie, SIBJISIETCS OCHOBAHHUEM i OoJiee
KPUTUYECKOTO OTHOILIEHUS K HayKe, XOTSA TPAJUIMOHHBIE MPAKTUUYECKHUE
YCTPEMIIEHUSI HAYKH UHTEHCUBHO MOOLIPSIOTCS.

Ho uenoBeuecTBO HE JOMKHO MOTHUOHYTH B CBSI3U C O€3yMHBIM HAy4HO-
TEXHUYECKUM ITPOTrPECCOM, CKOJIb OBl CTPEMUTENIBHBIM OH HE OBLIL.

[lonck BpIXOHA W3 CO3JABIIEHCS KPUTHUYECKOM CHUTYallMH, CBS3aHHOM C
AKOJOTUYECKUM TEXHOTEHHBIM JucOallaHCOM, MPHUBEJI YYEHBIX - HaIIuX
COBPEMEHHHUKOB K BO3MOKHBIM TPUHIIMIHUAIBLHBIM PEHICHUSM 3TOW MPOOJIEMBI.
[TosBUIIaCh TEpCHEKTUBA MPEOJOJECHUS YHNOMSHYTOrO BBIIIE 3KOJOTHYECKOTO
TEXHOT€HHOro JaucOananca Oxnarogaps ujaesMm (QpaHIy3CcKOro MaremMaTuka O.
Kaprana, ykazaBmero B 1913 rogy Ha cyllecTBOBaHME B MpPUPOJE TOJEH,
MOPOKIAEMBIX TJIOTHOCTBIO YTJIOBOTO MOMEHTa BpamieHusi. OTO ObUIO IEPBHIM
ynomuHanueM o TTI, koTopoe 1 ObLIO UX TEPBLIM MPUIIECTBUEM B HAYKY.

Cy1iecTBoBaia KOHIIEMIMS, KOTOpasi B HACTOsAIIEE BpeMsi OECIIOKOUT YUEHBIX, -
9TO He mo3albiTass wuaes o0 »dupe, T.e. TOHKOM cpene, 4Yepe3 KOTOPYIO
PacpOCTPAHSIOTCA JIEKTPOMATHUTHBIE BOJIHBI. B COOTBETCTBHM € 3TOW KOHIIEMIIUEN
AIEKTPOMArHUTHBIE BOJIHBI JOJDKHBI IEPEaBaThCA MOCPEICTBOM CPEAbL, KOTOpas
3anoJIHAET Bce IpocTpaHcTBO. B Havane XIX B., kK ToMy BpeMmeHH, korjaa Makcsesn



3amyMcajl CBOM 3HAMEHUTHIE ypaBHEHUS, TEOPETHKHU JIOMAJIM TOJIOBY HAaJl TeM, Kak
MO>KET SHEPrus MepeaaBaThCsl Yepe3 MyCcTOTy, a MOTOMY Oblla BBEAEHA runore3a oo
apupe Kak cpene, KOTopash IPOHUKAET BCIOJY, M, CIEIOBATEIbHO, CIIOCOOHA
nepeaaBarh 3Ty dHepruto. HeobxoauMo oTMeTuTh, uTO akajgemMuk B.M.[nmymkoB B
cratbe [108] co3gan (u3HUecKn MOTHBHPOBAHHBIC MPEICTABICHUS O CTPYKTYpe
IpPOLECCOB  Meperayr (PU3NUYECKUX MoJie OMOCUCTEM U €CTECTBEHHBIX YCIIOBUH
3((HEKTUBHOCTU €€ BIMAHHMS Ha OHOJIOTMYECKHME NPUEMHUKH Ha 3HAYUTEIbHBIX
PacCTOSIHUAX OT MCTOYHMKOB M3iydeHus. Ilo cymiectBy, B crarbe peub Iia O
TOPCUOHHON MH(pOpMAIMK, KOTOpas sBIsSETCs (Pa30BBIM COCTOSIHUEM (PU3UYECKOTO
BaKyyMa U OECKOHTaKTHO MEpeJaeTcs W BOCIHPUHUMAETCS  YacTAMU
OMOOpraHu3MoB (KJIETKaMHu, TKaHSAMHU Tejla, OpraHaMu), OpraHu3MaMu B LEJIOM,
NpOXOJsl TMPUBBIYHBIE OpraHbl YYBCTB M COOTBETCTBYIOIIME WM PELENTOPHI
(mpreMHUKH, "MaTdyuku'") 3pUTENBHOTO, CIYXOBOI'O, BKYCOBOTO, OOOHSITEIBHOTO U
TaKTWIBHOI'O KaHaloB BocnpusTus. MHaue roBops, peub nuia o0 uHpOpmanuu,
NEPENAaHHON C MOMOUIbI0 MH(OPMAIMOHHBIX MOJEH, KOTOpbIE “TeHepUpyroTCcs’
BCEMU >KUBBIMU OpPTaHM3MAaMHM MOHEBOJIE U MOCTOSHHO B BUJE M3MEHEHMI (Ha30BOTrO
COCTOSIHUSI (PM3UYECKOT0 BaKyyma, a HEKOTOPBIMH JIFOJIbMU - M0 cBoei Bose. 1. U.
MenzeneeB - CTOPOHHHMK 3(upa - TOBOPUII, YTO OH MPHU3HABAJ BEIIECTBO 3(upa 1o
CIOCOOHOCTH MPOHUKATh BO  BCE JApPYTrHe BELIECTBA, JMILIEHHBIM CIHOCOOHOCTH
00pa3oBBIBATH C OOBIYHBIMHM aTOMaMH Kakue-I1ubO CTOWKUE XHUMUYECKHUeE
coequHenust. CienoBaTeNnbHO, MUPOBOM 3(PUpP MOXKHO IMPEACTaBUTh, MOJOOHO T'EIHIO
WIN aproHy, He CIIOCOOHBIM K XUMUYECKUM coeuHEeHUsIM. OH Jake 0CTaBUJI MECTO B
Tabnuie s HyJEBOrO JJIEMEHTa, JaB €My Ha3BaHu— HproTonmii. I[lpu 3TOM
MenzeneeB cTaBuI BIOJIHE KOHKPETHYIO LIE€JIb - 3aMKHYTh PEaJbHYIO MEPUOANYEC-
KYIO CUCTEMY ... IIPEAEIIOM WIIM FPAHBIO HU3IIETO pa3Mepa aTOMOB.

B HayyHom wMwMpe, HauuHas Cc BpemMeH Hemenkoro ydeHoro Kapna ¢on
Paiixen0axa, NpPOUCXOAUT MapajoKCaIbHOE SBJICHUE: COTHU YHTY3UAaCTOB B Pa3HBIX
CTpaHax MPOBOJAT HAa CBOM CTpaX M PUCK HCCIEAOBAHMS B O0JACTH TOPCHOHHBIX
(W POTOPHBIX, CIIMHOBBIX, XPOHAJIbHBIX, TBUCTOPHBIX, MHUKPOJENTOHHBIX H [p.)
MoJiel, KOTOphIE SABJISIOTCS (PyHIaMEHTaIbHBIM CBOMCTBOM Marepuu. M3BecTHO, 4TO
0001 MaTepHaIbHOM YacTULE CBOWCTBEHEH CIUH WM MOMEHT BpAalEHUs, Pl
(U3MKOB MPEANOI0KUIO, YTO CIUHY TAaK)K€ JOJIKHO COOTBETCTBOBATH CBOE IOJIE —
CITMHOBOE WJIM TOPCUOHHOE (T10JI€ KPYyUEHHUS).

B nepuon 1989-1991 rr., Oonbuioil 00beM (pyHIaMEHTaIbHBIX HCCIEIOBAHUN
BO3JICHCTBUSI TOPCUOHHBIX IIOJIEM Ha paciulaB MeTamia ObUl BBINOJHEH I0A
pykoBojacTBoM aupektopa WMHctutryta mnpobnem marepuanosenenuss AH YCCP,
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Burie-npe3usenta AH YCCP, akagemuka B.W.TpedunoBa KOIEKTUBOM, BO3TJIABIISI-
€MbIM Had. otnena, A.¢p-m.H. B.I1.Maitboponoii.

IlepBble 3KCIIEpUMEHTAIBHBIE MOATBEPKIACHUS M3MEHEHHS! KPHUCTAJUIMYECKUX
CTPYKTYp MpU JACUCTBUU TOPCUOHHOIO MOJIs ObLIM TMOdydeHbl B HCcTUTYTE PU3HKU
AH YCCP n.¢b-m.H., mpodeccopom M.B.Kypukom B 1989 r. m omyOGiamkoBaHbI B
1991 r. [1] O6bekTOM HCcclenoBaHUS Oblla B3sATa KEIYb, KOTOpAs ¢ XMMHYCCKOU
TOYKHU 3pEHUS MIPEACTABIAECT COOOM CMECh XOJIECTEPUKOB.

JlanpHeiiee pa3BUTHE 3TUX UACH ocymiecTBiIeHO B paborax A. E. Akumosa, I
. IlIumora, B. I1. Kasnaueesa [2, 3, 4, 5]. Peur uger o TII, co3maBaeMbIX T100BIM
BpalaMMUMCcs 00bEKTOM, MOJI00HO TOMY, KaK KaxAblii 0OBEKT, UMEIOIIUI Maccy,
CO3JaET I'PaBUTALIMOHHOE TTOJIE.

Uro kacaercs ¢uszuku TII u teopum IumoBa - AxumoBa, TO Haubosee
MOCJICTIOBATENIHHYIO OIICHKY Jall €l W3BECTHBI aMEepUKaHO-BEHTEPCKU (HH3UK
OpeuH Jlacno: «BceneHHasi, omuceiBaemasi TEOpHERl C NepeAadyeil cur’aiga Mo
BaKyyMy, 3HAYUTEIHHO 00Jie€ B3aMMOCBS3aHA, YEM MHUP TEOPUU OTHOCUTEIIBHOCTH
OuHmTeHa. OTKPBITHE ATOTO TOJIA O3Ha4YaeT (PyHIaMEHTAJIBHBIN CIBUT B KapTHHE
Mupa» [6].

CnopaBesIMBOCTH paau HaAO0 OTMETUTh, YTO HEKOTOPHIC YUEHBICE MHTYUTHUBHO
YyBCTBOBAJIA HAJIMYME TAKUX IOJEKH. BOT 4TO mucan Beaukuil Xupypr u ydeHosid H.
W. TMuporoB B cBoelt kuure "Bompocsl xu3Hu: Moiil cinaObiii yM, TpoU3BOAsl CBOM
aHalln3 BELIECTBa, JENSA M pasjaras €ro Ha aTOMbl, HUKAK HE MOXET Ha HHX
OCTAHOBUTBHCSI U HE3aMETHO, HEBOJIBHO IIEPEXOAUT OT HUX, B KOHIIE KOHIIOB, K UeMY-
TO JPYrOMY, UMEIOIIEMY BCE OTPHULIATEIbHBIC CBOMCTBA MATEPUU, MOW YMCTBEHHBIN
aHaJIM3 POKOBBIM 00pa30M MPUXOIUT K HeoOxoaumocT npunsTh BHE aTomoB HedTo
NPOHHUIIAEMOE, U BCE M BCIOJY IMPOHMKAIOLIEE, HEAeNUMoe, 0echopMeHHOE, BEUHO
JBIDKYIIEECS U UMEHHO 3TUMHU CBOMCTBAMM COOOIIAIOIIEe JBUKEHHUE, CKOILISIONIEE,
pacKJIeMBaroIee aTOMbI, 00pa3yroIiee TOT WIK UHOW BUJl, CMOTPS IO TOMY, B KaKyl0 U
yepe3 Kakyto popMy MaTepuu OHO MPOHUKAET".

B mupe ects MHOTO JI1O/I€H, KOTOPBIE CIIOCOOHBI BU3YalTU3UPOBATH TO, O YEM
nucan H.WU.IIuporos.

OTU MOAU BUIAT MHOKECTBO (PUTYp B BUJIE BPAIAIOIIMXCS KOHYCOOOpa3HBIX
cnupaneil (Buxpeid, BopoHOK). Kak mpaBuio, JIOAU BBIAEISIOT ABUYXKEHHUE OJIHOU
cnupajii 1o oOpa3yrouiedl KoHyca, NpUYeM 3aKpyTKa CHUpald HIET CHayaia,
Hampumep, Mo 4acoBOU cTpenke. [1o Mepe JOCTHKEHNE CIUpPaIbio BEPIIMHBI KOHYCa
B 3aCTHIBIIYI0O HAa MTHOBEHbE KOHYCOOOpa3HyIO0 CIHpaib BIMBAIOTCS BHJIUMBIE
MOTOKH, Y€pe3 HEKOTOPOE BPEMsl CIIMPaJIb CTATUBACTCS , U TIOCJIE HEOOIBIIION May3bl

11



HayMHAeTCS (OPMHUPOBAHKME CIHUPAIN C JIEBOH 3aKPYTKOW, M 3TO IOBTOPSCTCS B
TEUEHUE BPEMEHU HAOIIOICHHUS.

[IpuBoauMm HekoTOopbie (parMeHTH U3 caiita AHApes 3BepoJioBlIeBa
(zverolovlev.narod.ru/eol 200.htm), XymoxkHuKa, KOTOpHIA TaK yBUIed (DOTOHBI B

TOPCHOHHOM II0JIC:

OTu chnupalieBUIHbIe 00pa30BaHUsS MOTYT B3aUMOJIEHCTBOBaTh U B3aUMO-
JEUCTBYIOT MEXAY COOOM.

T.e., 3Tu M10au BUAAT  "CTPYHBI 3HEPrUM' , MpocTUparouecs (IMpOTSIHYTHIE )
OT CEeBEpPHOTO reorpaduueckoro mojroca 3emiH (F0KHbI MAarHUTHBINA MOJIFOC 3€MIIH )
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K I0KHOMY reorpauyeckoMy MOJIIOCY B COBEPIICHHO OECKOHEYHOM COCTOSIHUU, U
">xuBbIE", B BUJIC BUXPEU. YBHUJIETh UX JIETKO KaXJOMY, €CJIM NBITATHCS UX BUAECTH B
MOJIyMpaKe KOMHAThl. bosee Toro, eciau NpoTSHYTh BIEPEN PYKH, CTOS CIIUHOW B
HaIpaBJICHUU CEBEPHOI0 Ieorpauueckoro mojroca, TO BUAHO, KaK M3 KOHYMKOB
NaiblieB CTPYUTCS TO, YTO, IOCTOSHHO MPOHU3BIBAET (DHU3UUECKYIO PEATbHOCTb.
Eciau nmpucMoTpeThes, TO MOKHO YBUAETh, YTO B 3TOM MOTOKE €CTh U APYTU€ BUbBI
JIBWKEHUS, IPUCYTCTBYIOIE OJHOBPEMEHHO C 3TUM - C OCHOBHBIM, T. €. KaKas-TO
"3HEprus’ CTPYHUTCS B HAMPABIECHWU OT CEBEPHOTO reorpaduyeckoro mojioca K
F0O)KHOMY C IJIOTHOCTBIO JIMBHS CBETSIINXCS YaCTHII.

CymiecTByeT MHEHHE, YTO B CBOEH OCHOBE BCE MBI “HEPA3pbIBHO~ CBS3aHbI
STUMHU CTPYSIIUMUCA TOTOKaMHU, HECMOTPST Ha WUIIO3UI0 pa3lielieHus. JTa
CBSI3aHHOCTh OXBAaThIBA€T OOIIMPHOE MPOCTPAHCTBO HEBUJUMBIX aCIEKTOB
YpEe3BBIYANHO CIOXKHOM, HO d()PEKTUBHON CTPYKTYpHI HalIel BUANMON BceneHHO.
[To-BumrMoMy, B OCHOBE 3TOW BCENeHHOM JICKUT MayTHHA, BPAIIAIOMIAACS HA BCEM
NPOTSKEHUH OECUMCIEHHBIX M3MEPEHUN M B3aUMOJICUCTBYIOIIAs CO BCEMH CBOMMU
COCTaBJISIIOIIMMU (IUIAHETAMH, CO3BE3AUSIMH, TYMAHHOCTAMHM M Jp.). JTa MayTHUHA
CBSI3bIBAET BOEJAMHO MHOIOMEpPHOE MOJIOTHO (Kak OECKOHEYHYIO LEMb), MyJbCUPYS
YKU3HEHHOM CHJION BCErO CYIIECTOBAHUsA. JTO IETAIbHO onucaHo bpaiisstHom [ punoM
B ero kHure 'DddextuBHas Beenennas'.

ITonoTHO Hamen BceneHHOM, B3aMMOACHCTBYIOLIEE CO BCEMU OIYLIEBIICHH-
BIMA W HEOJYIIEBICHHBIMH OOBEKTaM — OSTO HWHTEHCHUBHO TEpPEIICTCHHBIN
MHOTOMEPHBIH JIAOUPHUHT, B KOTOPOM CTPYHBI BceneHHo 0eCKOHEUHO CIUIETAIOTCS U
BUOPUPYIOT, pPUTMUYECKHU ITYJIBCUPYS COINIACHO 3aKOHAM KOCMOcCa, 00pa3ys cnupaiu
IpaBOM U JIEBOM 3aKpyTKU M0 oOpasyromieit konyca . [lonoTHo Hamieit Beenennoii -
TKaHb MHUPO3JIaHHsl - BEYHO CYIIECTBYIOIEee, OE3rpaHUYHO CHJIBHOE, BCIOIY
IIPUCYTCTBYIOIEE, WU, MOXKHO YTBEPKAATh - BCEBUISILIEE.

To, o 4dem mucan Benukun xupypr u yuensii H. W. [Iuporos B cBoer KHUre
«Bonpocsl KU3HUY», YETKO KOPPEIUPYET C IpeBHUMHU Benmamu, riae yTBepkKaanoch,
YTO MHUPOM YIPABISIIOT BUXpU. 1. e., MOJIOTHO Hamel BceneHHoOM sBisieTcs
WH(OPMAIIMOHHBIM, M OHO  OOECIEYMBACT  JKUBYIO CBS3b, MOJJICPKUBAIOILYIO
LEJIOCTHBIM MUP 3aBEPIICHHBIM U CBSICHHBIM!

BonbIMHCTBO (PU3NYECKUX OOBEKTOB, KaK OTMEYajoCh BBIIIE, COCTOUT U3
AIIEMEHTAPHBIX YacTHUI], OO0JIaIal0IUX CHUHOM (COOCTBEHHBIM BpalllEHUEM), YTO
SBJISIETCS UCTOYHUKOM TOpCcHOHHBIX mojied [2]. Axamemuk PAEH A.B.boGpos
YTBEpXKIAET [7]: Tak Kak »XKUBOW M HEKHUBOW MHUP YCTPOEHBI U3 OJHUX U TEX XKE
aTOMOB U MOJIEKYJI, TO HEBO3MOKHO CYIIIECTBOBAHUE Yy KMBON MaT€pUU TAKOTO MOJIs,
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KOTOPOro He OblIO Obl y HEKUBOW MaTepuu, U Ha000poT. [loaToMy BCe HEXUBBIE U
YKUBBIE CHUCTEMbl HUMEIOT CBOW COOCTBEHHBIH «TOPCHOHHBIN MOPTPET», CO3AAHHBIN
BpalllEHUEM 4YacTHIl, U3 KOTOPbIX OHU COCTOAT. (OCOOEHHO CII0KHO YCTPOEHBI
TOPCUOHHBIE I0JS, CO3JaBaeMbleé TEJIOM 4YeJIOBEKa, T.€. €ro OMOJIOTHYECKUM
BEIIECTBOM, a TaKXe TeMHU cHeluuueckuMu (HopMaMu, B KOTOPHIX 3TO BEIIECTBO
HaXOJUTCS.

A.B.boOpoB BBOaUT noHsATHE “COOCTBEHHBIX CIIMHOBBIX MOJEH MaTepUalbHbIX
O00BEKTOB” B PE3yJbTaTe 3KCIEPUMEHTAIBHOTO HCCIIEIOBAaHUS OOHApPY>KEHHOTO UM
dbeHomena WHGOPMAIMOHHOIO  B3aWMOJECHCTBUSA  PA3HECEHHBIX HA pPACCTOSHUE
MaTepuaidbHbiX 00BEKTOB [7]. COoOCTBEHHOE CHIHUHOBOE MOJE KaXAOTO
MaTepuaIbHOro 00BEKTa HEMOCPEACTBEHHO WM ONOCPEIOBAHO YYACTBYET B [1OJIEBOM
MH(OPMAIIMOHHOM B3aMMOJICHCTBUHU BCEX MaTEPUAIbHBIX OOBEKTOB MEX]y co0O0H, B
TOM uyuciae U u3 PusnueckuMm Bakyymom. B KkHWre npuBeneHbl pe3yiabTaThl
UCCJIEJOBaHMSI POTSHKEHHOCTH OvbkHEN 30HbI COOCTBEHHBIX CIIMHOBBIX IMOJIEH JIJIs
JBYX B3aUMOJIEUCTBYIOIIMX OOBEKTOB U HAa OCHOBAaHUM IMOJYYEHHBIX PE3YJIHTATOB
aBTOp MPUXOIUT K 3aKIIOUEHHUIO, YTO HapALy C YK€ H3BECTHBIM (DaKTOpOM —
TOPCUOHHBIMU MOJsIMH Pusnyeckoro Bakyyma - CyliecTByeT BTOPOM IOJIEBOM
nHpopManmoHHbli (akTop— ‘CoOCTBEHHbIE CHMUHOBBIE IOJISI MaTepHUaIbHBIX
OOBEKTOB”, TaK )K€ CIHOCOOHBI HECTHM M OOMEHUBAThCS MH(pOpMaLuel, aKTUBHO
y4acTBOBaTh B GU3HUECKUX, (U3UKO-XUMHUUYECKUX U OMOJIOTUYECKHUX MPOLIECCax.

OOpatumMcst K coBpeMeHHBIM TpenactaBieHusM o duszmueckom Bakyyme. B
anekTpoauHamuke MakcBena — Jlupaka ¢u3nueckuil BakyyM MpejcTaBisieT coOoi
«KUISAUM OyJbOH» W3 BHUPTYyaIbHBIX YacCTUL M AHTUYACTHUI] — 3JIEKTPOHOB U
IIO3UTPOHOB, T.€. B BaKyyM€ IIOCTOSSHHO BO3HUKAIOT M HMCYE3AI0OT BUPTYaAJIbHBIC
4acTULbl. BUpTyanbHBIMH OHHM CUMTAIOTCS OTOMY, YTO BPEMS UX KU3HHU CIUIIKOM
Majo UM OrPaHUYEHO COOTHOIIEHHEM HeomnpeneneHHocTel ['eiizenOepra. [pyrumu
CJIOBaMH, B KBAaHTOBOM T€OpUU MMOJI (PIYKTyallud HHTEPIIPETUPYIOTCS KaK POKICHHUE
U YHUUYTOKEHHE BUPTYaJbHBIX YacTHI] (TO €CTh YaCTHIl, KOTOPbIE HEMPEPHIBHO
POXKIAOTCS U Cpa3y K€ YHUUTOXKAIOTCA), UM BUPTYAJIbHBIX KBAHTOB JAHHOTO ITOJIS.
B BakyyMe poKaaroTcs pa3iaudHble Napbl YACTUI-AHTUYACTHUL, U B OCHOBE 3THX Map
MOTYT OBITh 3JIEKTPOHBI, IPOTOHBI, HEUTPOHBI, KBAPKH U JIp. BupTyanbHble YacTHUIIbI
TOYHO TaK JK€ Y4YacTBYIOT BO B3aUMOJCHCTBMAX, KaKk W peanbHble. Hampumep,
BUPTYaJIbHBIA (POTOH CIIOCOOEH MOPOAUTH BUPTYAIbHYIO Mapy 3JIEKTPOH-MO3UTPOH,
AHAJIOTUYHO POXKICHUIO peajbHbIM (OTOHOM PEAITBHON BIEKTPOHHO —
IIO3UTPOHHOM MNapel. DIEKTPOHBI, HAIIPUMEP, MOCTOSHHO HCIYCKAalOT U TYT K€
NOTJIONIArOT BUpTyaibHbIe poToHBL\l CremayeT 3aMeTuTh, 9YTO COACPIKAHNUE TTOHSTHUS
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“BHpTyajbHas 4YacTHIa ~  MPETEPIENIO CYUIECTBEHHOE HW3MEHeHHe. PaHee mon
BUPTYaJIbHBIMH YaCTULAMH TOHUMAJHUCh, KaK IMpPaBWJIO, TaKUE 4YacTULBI B
BUPTYaJIbHBIX COCTOSIHUAX (HAmp., (POTOHBI, SJIEKTPOHBI, MUOHBI), KOTOPHIE OBLIN
XOpOILIO HM3Y4YeHbl B peajbHBIX cocTosiHUsAX. llosiBuiCcs kiacc 4yactuil (KBapKH,
[JIFOOHBI), KOTOPBIE MPUHIIMIUAIBHO HE MOTYT HAXOJUTHCS B PEATbHBIX COCTOSHUSIX
U3-32 CBOMCTBAa KOH(AaWHMEHTa B KBAaHTOBOW XPOMOJIMHAMHKE U TMPOSBISIOTCS Ha
OMBITE JIIIb KaK CTPYH AJPOHHBIC, T. €. B ONPEIACICHHOM CMBICIIE BUPTYyaJIbHbIE
qyacTHUIBl NpuoOpenu crtatyc Habmromgaembix. http://darkenergy.narod.ru/
mhpicru.html. T.e., ecau oTACIBHYIO BUPTYAJIbHYIO YaCTHUILy (PU3UKH OOHAPYKHUTH HE
MOTYT, TO HMX CYMMapHO€ BO3JIEHCTBHE IPOCMATPUBAETCS OTYETIUBO  (3ddext
Kazumupa,1965 r1.). Konnenuus BUPTyaldbHBIX YacTHUIl WIpaeT BaXKHYI pPOJb B
NOHUMAaHUU X BHYTPEHHEH CTPYKTYpbl, HUMEIOIIEH CIO0KHOE CTPOEHUE ,0CO0EHHO
aJlpOHOB. KapTuna cTpoeHHs aapOHOB HCHOJB3YET TMOHsATHE "myObl" u3
BUPTYaJIbHBIX dYacTHI], "oOsadaronux" COOTBETCTBYIOIIYIO "TONyK" YacTully.
Konuenuuioo "uryObl" U3  BUPTyalIbHBIX YacTHUI] Mbl KCIIOJNB3YEM B JaJIbHEHILIEM,
paccMmarpuBas dusnueckuil BakyyMm, cocTosuid U3 BHPTYaJIbHBIX JJIEKTPOHOB ,
MO3UTPOHOB U (POTOHOB, T.€ HUCIOJIB3YEM JIMIIb HE3HAUYMTENIbHYIO 4acTh Ooliee
CJI0°KHOM PEabHOCTH.

Puc.1

Ha puc. 1 nokazana "BupTyansHas 1nenouka" npespaiieHuid. CoObITUS clieBa
HampaBo mnpoucxoAaT ciaenyroumum ob6bpaszowm (http://darkenergy.narod.ru/
mhpicru.html). BuptyansHbiit GoTOH, TPOH/Is HEKOTOPOE PACCTOSHUE, TTPEBPAIIACTCS
B BUPTYAJIBHYIO JJIEKTPOH-IIO3UTPOHHYIO Iapy. DJIEKTPOH U IO3UTPOH COBEPLIAIOT
no moys-000poTa B MPOTHBOIOJNOKHBIX HAMPaBICHUAX, PUCYS B IPOCTPAHCTBE
OKPYXXHOCTb. B MecTe COeIMHEHHs OHHM HCYE3al0T U IOPOKIAIT BHUPTYAJIBHBIN
(OTOH, KOTOPBIN ABUKETCS aJIbIIIE. .
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BupryanbHas 3J€KTPOH-MO3UTPOHHAs Mapa CO3JaeT KOJbLIEBOM TOK, a
KOJBLEBOM TOK CO3JaeT MarHuTHoe moJjie B, KoH(urypamuss KoToporo mnoaoOHa
KOH(MUTypallMi TOJs TOJIOCOBOTO MarHurta. Takue 3JeMEHTapHble BHUPTyalbHbIC
MarHuTHbIE JMUIIOJM BO3HUKAIOT B BaKyyMe€ IOCTOSSHHO M MOBCEMECTHO.
OpHEeHTHPOBAaHbl OHM XA0TUYHO U MO3TOMY CYMMAapHOE€ MAarHUTHOE MOJS B BaKyyMe
paBHO HyJr0. Bocnons3yemcs BO3MO>KHOCTBIO THUIIOTETUYECKOTO  MOAXO0Ja U
pPacCMOTpPUM YINPOIIEHHYIO CHUCTEMY, COCTOSIIYIO TOJBKO M3 OJHOTO 3JEKTPOHA.
[Tomaraem, 4to peasbHbIX (OTOHOB B TaKOM CHUCTEME HET, HO (IyKTyaluu
®duznyeckoro Bakyyma npuBOJIAT K BO3HUKHOBEHHMIO  «O0JIaKa» BUPTYaJIbHBIX
(OTOHOB BO3JI€ ATOrO ANEKTPOHA, a BCIEA 32 HUMU — BUPTYAJIbHBIX NIAp 3JIEKTPOH-

MTO3UTPOH.
N
A -
e | o>
B
s
Puc. 2

Takue mapbl HNpoSBISAIOT ce0si MOJOOHO CBS3aHHBIM 3apsA/iaM B JHUAJIEKTPHUKE:
1oJ ACHUCTBUEM KYJIOHOBCKOT'O TIOJISI OHHU TMOJSPU3YIOTCA TakuM 00pa3oM, Kak
MIOKa3aHO Ha pHC.2, T. €. BUPTyaJbHbIE JIEKTPOHBI TOYHO TaK K€ YYacTBYIOT BO
B3aUMOJICUCTBUAX, KaK U PEAIbHBIC, T. €. OTTAIKUBAIOTCS OT PEaJIbHOIO JIEKTPOHA.

M3BeCTHO, YTO pe3yNbTaTe AHHUTWISALHMM DJIEKTPOH - TO3UTPOHHOW Hapbl
Macca MOKos mnpespamaercs B OMMHM, compoBoxjparomeecss TOPCHOHHOU
KoMIIOHEHTOW. Kpome Toro, 4to 3j€KTpOH W MO3UTPOH O0OJAJAIOT CHUHOM ‘S, a
TaKKe AIEKTPUUECKUM U JUMNOJbHBIM MOMeHTaMu ‘M u ‘D, onpeneneHHbIM 00pa3oM
OPUEHTUPOBAHHBIMU OTHOCHUTEIBHO APYT APYra; Tam, e MPOU30ILIa aHHUTUISALINS,
OCTAeTCsl AJIEMEHT MaTepUalbHOM cpelbl co crpykrypor dusuueckoro Bakyywma,
BKJIFOYAIOUINI B ceOs Mapy BJIOKEHHBIX IPYT B JApYyra BOJHOBBIX MAKETOB YAaCTHUIL C
NPOTUBONOJIOKHO HAINpPaBJIECHHBIMA CIOMHAMH. OTa MaTepualibHas cpena
NPEACTaBIAET COOOKW HEKYIH MaTpully BO3MOXHOTO pOXAECHHS H3 DU3NYECKOro
Bakyyma ayeKTpoHa M NO3WUTpPOHA B CiIydae B3aWMOJCHUCTBUSA €€ C YacCTULAMM,
UMEIIUMH  OoJibliie »Hepruu. I[lpu 3TOM NTPOUCXOAMUT POXKIEHUE peaTbHON
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Marepun u3 Pusnueckoro Bakyyma, T.e. marepus NEPEXOAUT U3 BUPTYAIbHOTO
COCTOSIHHMSI B peaibHOE. BO3MOXKHO, MPOUCXOKICHUE MATPHUI] CBSI3AHO C SIBICHUEM
oOpa3zoBaHus (GOpM U3 TEPBUYHBIX JBWKEHHH M TIPOLIECCOM CaMOCOXpaHEHUs
co3gaHHbIX ¢GopM. B ymoMsHyTON MaTpuile coAepKUTCS HHOOpPMAIIMOHHAS
KOMITOHEHTa, 00eCIeYnBaroINIasi COOTBETCTBYIOIINE XapPAKTEPUCTUKH DIIEKTPOHA W
IIO3UTPOHA B ClIyyae UX MaTEepUaIU3aLIIH.

B coorBerctBum ¢ [8] Tam, rie mpou3OlUIa AaHHUTWISALHS, OCTAETCA €UIE U
HelTpansHoe OMII, uMeroniee pa3MepHOCTh IIOTHOCTU IIOTOKA SHEPTUHU, 4YTO
XOPOIIIO COTIACyEeTCsl C BBIIECTIPUBEICHHBIM.

OTH U HEKOTOpble Jpyrue (akTbl MO3BOJSIIOT B KayecTBE 0a30BOMl MoOJenH
dusnueckoro Bakyyma BeiOpaTh Mojenb A. E. Akumoga.

B coorBercTBUU ¢ ucnob3yemon Mojeliblo duszndeckuii BakyyM omnpeneseH
KaK MaTepuaibHas Cpea, U30TPOIHO 3aIOIHSIONIAs BCE MPOCTPAHCTBO (M BEILIECTBO
U CcBOOOJHOE TPOCTPAHCTBO), HE HaOItogaemas (B CpeJHEM 10 BPEMEHH) B
HEBO3MYIIEHHOM COCTOSIHUH. YTOMSIHyTas MaTe€pualibHas cCpeaa COCTOUT U3
AJIEMEHTOB, KOTOpPBhIE OOpa3oBaHbl mapamu dacTull W antudactuil (mo I1. Jlupaky,
AIEKTPOHHO-TIO3UTPOHHBIMU Tlapamu). [Ipu 5TOM cuuUTalOT, YTO SJIEKTPOHHO-
MO3UTPOHHBIE Mapbl BUpPTyalbHble. (C MOMOINIBIO A3TOTO MOCHEAOBATEIBHOTO psiaa
MO>KHO Ha3BaTh 1I€JI0€ CEMENCTBO JIENTOHOB M 0ApMOHOB, KOTOpoe oOpaszyeT Habop
a(eMEepHBIX YaCTHUIl, BO3HUKAIOIIMX IMPU BBICOKOIHEPTETHUUECKUX CTOJIKHOBEHUSIX.
MOXHO Tenepp NMONBITATHCS COCTABUTH MOJIHYK) KapTHHY BaKyyma, 3allOJIHEHHOI'O
OOIIUPHBIM CEMEHCTBOM, HECOMHEHHO, CYIIECTBYIOIIMM IO Ty CTOPOHY T'PaHHUIIbI
PEaTbHOCTH.

3a rpaHuily peanbHOCTH  TepBbIMH 3arsiHyau Yapne3 JlemOutep u Anm
buzanr.




Ha pucyHnke 3 npencraBiaeHbl COOTBETCTBEHHO TOPCUOHHBIE MOJEIH AJIEKTPOHA
u no3utpoHa 1o Yapiuesy Jlegoburepy u Auau buzanr [9].

Y.JIenbutep ObUT aKTUBHBIM CBAIIEHHUKOM, MPENOIaBaTeNIeM U BOCIIUTATENIEM,
KOTOpPBI COEQUHST B ceOe SCHBbIM JIOTMUECKHI yM, BOOPYXKEHHBIM OOJIbIIMMU
3HAHWSIMHU, CKJIOHHBIA K TOYHOMY MbIUIeHH0. OH 00Jagan BBICOKOW CTETEHBIO
SCHOBUJICHUS, HEOOBIYANHBIM TCUXMYECKUM PA3BUTHEM, YTO IMO3BOJSIO €My
MCCIIEI0BAaTh HEBUAMMBIE MUPBI 32 TPAHULIEN PEATILHOCTH C TAKOM K€ YBEPEHHOCTHIO,
C KaKO# OH JieJiay CBOM mcciieoBanus B oomactu ¢usuku. U.Jlenoutep u A. buzant
HE3aBUCHMO YCTAaHOBWJIM, YTO aTOM Ha CaMOM HHMKHEM YPOBHE COCTOMT M3 JABYX
YacTHI] — aHy — BUXpPEH, 3aKPYUEHHBIX B MPOTHUBOIOJIOXKHBIE CTOPOHHI (pHc. 3).
Opnnako BwiBonbI Y.JlenOoutepa u A.bu3aHT pacXoJuINCh C MHEHHEM IMPU3HAHHBIX
oduIManbHONW HaAyKOM (PU3MKOB, M0 ATOM MPUYMHE M3/1aTEIbCTBA OTKA3bIBAIUCH OT
nyOnuKamuu pe3ynbTatoB X paboT. OO0 MX HCCIETOBAaHUSX HAIOJITO 3a0BUIH.
OpmHako CIycTs IECSITKH JIeT MHOTHE u3 OTKpbITui Y.Jlenoutepa u A. buzadt Obutn
MOATBEPKACHbI HAYYHBIMHU HMCCIEIOBAHUAMU. [{JI1 COMHEBAIOIIMXCA B UCTHHHOCTH
TOPCUOHHBIX MOJEJICH JJIEKTPOHA W TMO3UTPOHA  HEOOXOAMMO HAMOMHUTH, YTO
MEPUOANYECKAS CUCTEMA BJIEMEHTOB mpeacTtaBuiachk [[.MeHeneeBy BO CHE, B 3TOU
cnequpuyeckod QopMe SICHOBUAECHUS, U HUKTO HE OTPHUIAET €€ HMCTHHHOCTb.

VY CTaHOBIIEHO, YTO 3JIEKTPOH MMEET OTPULATENbHBIA 3apsll, a MO3UTPOH —
MOJIOKUTENbHBIA. [loYepKHEM, UTO JAaHHOM CIIy4ae Mbl UMEEM MOJIEIN PEATbHBIX
yacTul. PaccMOTpUM HCTOKM BO3HUKHOBEHHMS 3apsiOB JJIEKTPOHA U MO3UTPOHA C
YYETOM CYIIECTBOBAHMS BUPTYalIbHbIX YacTULl. B yeBoil yacTu puc.3 nmokasaH BUXpb
aHy-3JIeKTpOHAa. BHyTpHM Bpamamomerocs HOPOTHUB YaCOBOM CTpenku oObema
AJICKTPOHA BO3HUKAET KPyroBas MOJspU3anus (PU3NYecKoro BaKyyMma, TPHUBOISAIIAS
K BO3HUKHOBEHHIO (IIOSIBJICHUIO) JIEBOIO TOPCHOHHOTO IOJSl, WHTEHCHUBHOCTH
KOTOPOr0 BO3pACTAET IO MEpe yAAIEHUs OT OCeBOM 30HBL. Kpome 3Toro, takoe
COCTOSIHHE BO30YXIEHHOTO (hPM3MUECKOr0 BaKyyMa MPUBOAMUT MPAKTUUYECKU K TOMY,
YTO B OCEBOM 30HE (U3MYECKUH BaKyyM Kak HH(OpPMalMOHHAas CTPYKTypa
MOJTHOCTBIO BBITECHEH, T.€. HE HapyIIaeTcsi CUMMETpUs (UTOHOB  (HU3MUECKOTO
BakyyMa. [IpuBeneHHOE BBIIlIE YTBEPKIACHHE MOXKET OBITh MPOBEPEHO OMBITHBIM
MacTepoM ononokauun wunu npuodopamu MI'A-1, BEI'A-10, BEI'A-11 mnpu
YBEJIMYCHHOM M300paKCHHUH JIEKTPOHA. To4HO TakKe BBIVISIAUT U MO3UTPOH, Y
KOTOPOTO BCE€ MOJHOCTBK) HJIEHTUYHO TOPCUOHHOM MOJENIM JJIEKTPOHA C TOU
pa3sHULIEN, YTO BUXPb JJIEKTPOMATHUTHOTO IIOJSI HMMEET MPOTUBOIIOJIOKHOE
HaIIPaBJICHUE 3aKPYTKHU, UYTO SIBJSETCS MPUUMHON BO3HUKHOBEHHUS BOKPYT MO3UTPOHA
IIPAaBOr0 TOPCUOHHOTO MOJIS, COCTOSIIIETO U3 BUPTYAJIbHBIX IO3UTPOHOB.

18



Mogpens Jlenburepa u buzant ucnons3yetr Omner FOnanoB anomalia.kulichki.
ru/text6/710.htm

CymectByet MHeHue [ 102], uto B HacTosIee BpeEMs €CTh €IMHCTBEHHBIN My Th-
ATO TOCTPOCHHUE COBEPIICHHO HE3aBUCUMOW WHTEPIPETAlM aTOMHON (hU3UKH,
OCHOBAaHHOW HE Ha MaTeMaTHU4ecKoM ¢opMaiu3Me, a Ha (PU3NYECKOM MOJEITHUPOBa-

HUU SIBJICHUIM.

MOJIEJIA MTOJISIPU30OBAHHBIX COCTOSAHAMN ®U3NYECKOI'O
BAKYYMA U TII

KBanrtoBasi ctpykTypa ¢putoHoB

MBI onrpaeMcs Ha IPEICTaBIEHUE MHOTMX HCCIEN0BATENIEH O CyIIECTBOBAaHUU
BOKPYT JIIO00T0 MaTepHuaibHOTO Tena "aypbl" WiK '"Tano" B BUE HEKUX BUPTYaJIbHBIX
YacTHL.

VY A.W.Beiinuka 310 6putn "xpoHons!" [100,101], obmagatomuye KonoccaabHOM
MIPOHUKAIOIIEH CITOCOOHOCTHIO U B3aUMO/JICUCTBYIOIINE C OKPYKAIOIIEH Cpe1oi.

DNEeKTPOH, OKPY>KEHHBIH XPOHAJIBHBIM IOJEM, OTPAKAET MOTOK XPOHOHOB.
XOTh XpOHAJbHBIE TMOTOKM M TOJS O0JaJal0T KOJIOCCAIbHOW MPOHUKAIOIIEH
CIIOCOOHOCTBIO, @ XPOHAJILHO 3apsKEHHBIE TeJa - UCTOYHUKU XPOHAIBHOIO MO —
B3aMMOJEMCTBYIOT TaKMM OOpa30M: MCTOYHHUKH C OJHOUMEHHBIMH XPOHAJIbHBIMU
3apslaMy IPUTATUBAIOTCA, C PA3HOMMEHHBIMU — OTTaJIKUBAOTCH.

B 1989 rony B "/loknmamax AxaaemMuu HayK' IOSBWJIACH CTaThs KAHAMAATA
TexHnyeckux Hayk OxatpuHa A.D. 00 OTKPHITUM HOBOM YaCTHUIBI, KOTOPYIO OH
Ha3Bajl "MUKpPOJENTOHOM'". B X0[1€ SKCIEPUMEHTOB OH IIPHULIEN K BBIBOJY, UYTO BCE
NpEeIMEThl MAaTEPUAJIBLHOTO MHUpA OKPY)KEHBI MOJSIMUA M3 CBEpXJErkux vactuil. Mmu
3aMoOJIHEHBI BCE CPEIbl U KUBBIE CUCTEMBI. YacTHIlbl HECYT HHPOPMALIUIO O COCTaBe U
ctpykrype Ten. CormacHo runore3e OxaTpuHa, 3TH MOJS B3aUMOJECUCTBYIOT C

pas3’I4HbIMHU BCIICCTBAMM, DJICKTPOMAI'HUTHBIMU ITOJIIMHA U ) KUBBIMH OPraHU3MaMHU .

Pa6ora ¢upmer "Mikrolepton Technology" [ http://www.alkor-group.ru/
Graphic92.gif], nmponomxkaromein uccnegopanuss A.dD.OxaTpuHa, OCHOBBIBAETCS Ha
MOJIOKEHUH O TOM, 4YTO BCE (QU3MYECKHE OOBEKThI 001a7al0T COOCTBEHHBIM
MHUKPOJICIITOHHBIM TTOJIEM, OTKPBITBIM OXaTpUHBIM. MUKPOJICTITOHBI 3aIIOJHSIOT BCE
MIPOCTPAHCTBO, BXOJAT B COCTaB aToOMa, €ro sjpa, HaAXOIATCS BOKPYT AJIEKTPOHOB.
CriekTpanbHBII COCTaB, a TaK)Ke MPOCTPAHCTBEHHOE pacHpeeeHue MUKPOIEITOH-
HOTO TOJISI (DU3UYECKOTO Tejla 3aBUCAT OT €ro XMMHYECKOro cocTaBa, (HOPMBI,
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pacripeielieHus XUMUUECKUX JIEMEHTOB 10 00beMy 00BEKTA.

A.E.AxumoB, aBTOp (heHOMeHosornueckoil ¢puroHHOW Moaenu dusnueckoro
Bakyyma, cuuTan, YTO XpOHAJbHBIE MOJS W MHUKPOJIENTOHHBIE MOJIA SIBISIOTCS
SBJIICHUSIMU OJIHOTO TOPSAKA, KOTOpble O00O0OIIEHHO MOXXHO Ha3BaTh TOPCHOHBIMU
nossimu (TTI).

BosnuknoBenue TII MOXHO OOBSICHUTH MpU MOMOIIM (PUTOHHOW  MOJIETHU
®dusznyeckoro Bakyyma (®B), npennoxennoit A. E. AKUMOBBIM, KOTOpas SIBISIETCS
AJIEKTPOHHO-NIO3UTPOHHOU Mozenbto @B II. Jlupaka B HECKOJIBKO HW3MEHEHHOM
MHTEPHPETALUU U KOTOPYIO Oy/IeM UCTIOIb30BaTh B JalbHEHIIEM.

@UTOH XapaKTEpU3yeTCs HYJIEBBIMU 3HAYEHUSAMH MAaCChl, 3apsiia W CIIAHA, a
TaK)Ke JIITOHHOTO YMCJa, KOTOPOE BBOJUTCS, YTOOBI pa3inyaTh TAKUE YACTHUIIBI U
AHTUYACTULBI, KaK AJIEKTPOH M NO3UTPOH. HO O3Hayaer jau 3TO, YTO OH HE MUMEET
TAaK)K€ U BHYTPEHHEH CTpyKTypbsl? Mogenb AKMMOBa Ha 3TOT BOIPOC OTBETA HE
JIaer.

Yr1o0Osl pa3oOpaThCs B 3TOM BONPOCE, HE YCIOXKHSISA YpE3MEPHO aHaIu3, OyJaem
paccmaTtpuBaTh (UTOH, OOpPa30BaHHBIN MApPOW MPOCTEHINNUX JENTOHOB, T.€. JIETKHX
YacTHLl, - DJIEKTPOHA U NMO3UTpoHA. CuTyanus i Apyrux nap, HalpuMep NpoTOHA U
aHTHUIIPOTOHA, KOTOpPbIE TOXE€ MOryT oOpa3oBaTh (GUTOH, HE OyIeT HUMETh
MPUHLIUANHAIBHBIX OTINYHIA:

- ¢ yuyeTroM TpeOOBaHUS «HE HAOIIOJaeMOCTH» B YKa3aHHON cucTeme
HEOOXOJUMO HMMETh CKOMIEHCHPOBAaHHOCTb CIHHOB, a CaMy CHCTEMY MOXKHO
IPEACTaBUTh KaK Iapy BIJIOKEHHBIX APYr B Jpyra 4YacTHUI C MPOTHUBOIOJIOXKHO
HaIpaBJICHHbIMU CIIMHAMHU (Sg U Sp); BCIAEACTBUE UCTHHHOW 3JIEKTPOHEUTPAIBHOCTH
U TMPOTUBONOJOKHOCTA CIIMHOB Takas cHUCTeMa He OyJeT o0ianaTh MarHUTHBIM
MOMEHTOM;

- CHCTE€Ma YacTUla - aHTHUYACTHUIA JIOJDKHA 00J1aJjaTh HAaOOpOM KBAHTOBBIX
DHEPreTUYECKUX YPOBHEH, TAK KAK CYIIECTBYET 3KCIIEPUMEHTAIBHO YCTAHOBICHHBIM
dakt poxaeHuss u3 Pusznyueckoro Bakyyma mapel 4acTHIl U aHTHYACTHI[ IPHU
COOTBETCTBYIOILIEM BBIOOPE SHEPIUHU ITOTOKA KBAHTOB.

Ecau Ob1 Qu3nmyueckuit BakyyM cojepKajl YacTHUIb, TO CBOOOJHOE
NPOCTPAHCTBO 00Jaano Obl CUIBHBIMH T'PaBUTALMOHHBIMM ToyisiM. Ho 3TO He
Habmogaetcs. [loaromy npaBusibHa OOLIEHPUHATAS TOUKA 3PEHUS, YTO BAKyyM - 3TO
cocrosinue 0e3 yactuil. GUToHHAs MOJIENIb UCXOIUT U3 MPEANONI0KEHHUS, YTO BAKYyM
COJIEP)KUAT HE CAMH YaCTHULIbI, 4 BUXPEBBIE CTPYKTYpPbI, COOTBETCTBYIOIIUE YaCTULIAM
u a"HTuyactuuaMm. CucTeMy W3 4YacTUIl M aHTUYACTHUIl C YKAa3aHHBIMH CBOWCTBaMU
Ha3bIBAIOT (hUTOHOM (puc.4), a cpeny, 00pa30BaHHYIO TUIOTHOM yHMaKOBKOW (PUTOHOB,
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- Guznueckum Bakyymowm (puc. 5).

 Sp

Puc. 4
P
a, a, >"h
'

Puc. 5

-
r

[ToguepkHeM, 4TO MPU W3IOKEHHOM IMOAXOJAE TMOJydaeM yAOOHYIO, XOTS U
OTJIMYAIONIYIOCS OT COBPEMEHHBIX MPEACTaBICHUM, TPOCTYIO Mojielib PU3HNIECKOro
Bakyyma, mo3BOJISIONIYI0 OOBSICHUTh MHOTHE SIBJICHUS, HEOOBSICHUMBIE C MO3UIIUU
TPaAULMOHHOTO MOAX0/1a.

®UTOH OJHOBPEMEHHO O00JIalae€T KaKk CBOWCTBAMU YacCTHUIIbl (COYETaHUE
BOJTHOBBIX (DYHKIIUN, HAITPUMED, PIEKTPOHA U MMO3UTPOHA), TaK U MPOCTPAHCTBEHHO -
BPEMEHHOM CTPYKTYpOH, KOTOpasi B OCHOBHOM COCTOSIHUU OTpEesieT COOCTBEHHBIN
MOMEHT CIHHHa HPTOr0 O00BEKTa Yepe3 CKpPYUYHMBAHHE OINpPEIEIEHHBIX
MPOCTPAHCTBEHHO-BPEMEHHBIX XapakTepucTtuk. CKpyduBaHue - CcBoeoOpasHas
XapaKTepUCTUKA TMPOCTPAHCTBA - BPEMEHU, KOTOpas O0OEeCreyrnBaeT COOCTBEHHBIM
MOMEHT BpallEHUsI 3TOTO AYaTUCTUUECKOTO 00bekTa. DUTOHBI, UPKYIUPYIOIIUE B
BUXPSIX BOKPYT siiep aTOMOB, BHICTPauBaIOT CIIMHOBYIO MATPHILy, B ThICAYY pa3 Ooiiee
MEJIKYI0, YEM CaM aTOM.

Paccmorpum cutyanuio, cBsi3aHHy0 ¢ Bo3MylleHueM Pusnmueckoro Bakyyma
3apsaoM +Q. B 3ToM ciaydae B OKpY»KarOIEM €ro NPOCTPAHCTBE IMPOU30MUIIET
3apsimoBas noisisipuzanus Ousnueckoro Bakyyma (puc. 6). IlogpoOHee  mporece
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nossipusanu - Pusmdeckoro Bakyyma paccMoOTpeH il Ciiydass BO3MYIICHHS €TO
3apsiioM (-E) anektpoHa OyJieT pacCMOTpPEH B JaibHEHIIIEM.

+Q

Puc. 6

DNeKTpUYecKre 3apsapl YacTULl, OOpa3ylollue CBEPTKY, yxke He OynyT
MOJTHOCTBIO KOMITEHCHPOBATh APYT ApPyra, a HEMHOTO CMECTATCS B HaIpaBIICHUU
BHemHero mous. Kakmas dacThma HayHET pacKauuBaThCsl BBEPX M BHU3
OTHOCHUTEJILHO YpPOBHS MUHUMAJIbHON 3Hepruu. Takyro 3apsioByIO MOJSPU3ALUIO
(UTOHHOM «IIyCTOTBI» MOXHO MHTEPIIPETUPOBATH KaK 3JIEKTPOMAarHUTHOE TOJIE.

B cnyuae, ecnu MCTOYHUKOM BO3MYIIECHHS SIBISIETCS KJIACCUYECKUU CHHUH WU
IJIOTHOCTh YIJIOBOTO MOMEHTa BpalleHHS Ha MAaKpPOCKONHYECKUM YpPOBHE,
nossipuzanus Pusndeckoro Bakyyma ocymiecTBisieTcsl CleaylomuM o0pa3oM: eciu
WCTOYHUK BO3MYILEHHsS UMeeT cluH (puc. 4, 5), TO y Kaxaoro (pUTOHa TOT CIIHH,
KOTOpPBIA OpPHUEHTHUPOBAH TMPOTHBOIOJIOXHO CIUHY HCTOYHWUKA, HCIBITHIBACT

HHBCPCHUIO B INIOCKOCTH, HOHCp@‘IHOfI K HOpMaJIM Ha NCTOYHHUK BO3MYIICHHA.

\“u/ \II_/" S
N ?

Puc. 7

Puc. 8
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B pesynpraTe B HEKOTOPOM IPOCTPAHCTBE, OKPYKAIIIEM HCTOYHHK
Bo3MmyuieHusi, dusnyeckuidi Bakyym Oylner B COCTOSHUM CHMHOBOM IONEPEYHON
MOJISIpU3alii, MNPUYEM, pa3Mepbl NOJAPU30BAHHOIO NPOCTPAHCTBA CBA3AHBI
OTpEJICIICHHBIM 00pa30M € BETMYMHON (PaKkTOpa BOZMYILECHUS.

®uToHHAA MOJIETh KBAHTOBOI'O BakyyMa, npeayioxeHHass A.E.AKUMOBbIM, He
MPOTUBOPEYHUT COBPEMEHHOUN mMapaaurmMe (yHIaMEHTAJIbHBIX B3aUMOJCHCTBUM, HO
MO3BOJIIET BBINTH 3a €€ T'paHUllbl, BBOJS HOBBIM, MATHIA TUIN (DyHIaMEHTaIbHBIX
B3aumozencteun - TII. B pamkax 3TOoM MOJenu yJaaercss C €IMHBIX KBaHTOBO-
BAaKyYyYMHBIX MO3UIMH NPEATOKUTh YHUDUIUPOBAHHYIO HHTEPIpPETAIUIO
IPaBUTALIMOHHBIX, JIEKTPOMArHUTHBIX M TOPCUOHHBIX B3auMojieicTBuil. Bompoc o
CJ1a0bIX ¥ CUJIBHBIX B3aMMOJIEHCTBUSIX OCTAETCS MOKa OTKPHITHIM. DUTOHHAS MOJIETH
O3HA4yaerT, T. 0., IPUHIMIIMAIBHO HOBBIM MOAXOJ K PEUICHUIO 3aJa4yd DWHIITENHA -
CO3JaHUI0 OO0bEeAUHEHHOW Teopuu GYHAAMEHTAJIbHBIX B3aUMOJECUCTBUU.
OTnnunTenbHass BO3MOYKHOCTh ATOTO MOJIXOJa COCTOMT B TOM, YTO OH IO3BOJISET
NPEeII0KUTh OPraHUYECKUN CUHTE3 00eUX TEOPETUUYECKUX MOJeJeh -
reOMeTPUUECKON U MoJIeBOH [36].

B nmanpHelmieM Mbl HCIOJIb3YEM buTOHHYIO (TOPCHOHHYIO) MOJEIb
duznueckoro Bakyyma naiis  0ObsiCHEHHS 0COOOTO THUIA B3aUMOJICUCTBUU MEXKTY
00BEKTaMH KUBOW U HEKUBOM MPUPOJIBIL.

Hanomuum, 4TOo paHee Mbl paccMoTpenu CUTyalMI0, CBS3aHHYIO C
Bo3MyleHueM @uiznueckoro Bakyyma 3apsgom +Q. OTa mozaenb 3apsiaoBOil
noasipuzanuun duzudeckoro Bakyyma mnpencraBieHa B paHHUX paborax
A.E.Axumosa [2].

AHasiornyHasi Mojenb nojispuszanuu duznueckoro BaKyyMa, CBsI3aHHasi C
BO3MyIIEHHEM ero 3nekTpoHoM E, mosBuwiace B 2007 romy B kHure Pomxepa
[Ienpoy3a. Puc. 9 nemoHcTpHpyeT npouecc 3apaa0Boid nosipusanns PU3ndecKkoro
Bakyyma u B3aT OH u3 kHuMrH [11]. Ha puc.9 BupTyanbHbie 3J€KTPOHBI UMEIOT
CUHUU LIBET, BUPTyaJIbHBIC MO3UTPOHBI — KPACHBIH.

PaccmoTtpum mporniece nomsipuszaruu noapodbuee. bynem cuutath anektpon E
(puc.9) TOYEUHBIM 3apsAOM, HAXOISIIMMCS B HEKOTOPOM TOYKE MPOCTpaHCTBa. B
sToM ciydae 3gdekt nomspuzauun Ouszndeckoro Bakyyma MOXHO MHpeICTaBUTH
cienytomuM obpazoM. [lycTh B HEKOTOpPOW TOYKE MPOCTPAHCTBA, HAXOIAIICHCS
noOJU30CTH  3JIeKTpoHA E, MpOouCXOoIUT poXkaeHHe BUPTYyaIbHOW Mapbl YacTUIl —
AIIEKTPOHA U IMTO3UTPOHA, KOTOPHIE, CIIyCTSI OYEHb KOPOTKOE BPEMS, AaHHUTHIMPYIOT
MEXAY COOOW, T.€. pOXKACHHE M TMOCIHEAYIOIas aHHUTWIALUS Mapbl JOJKHBI
IIPOMCXOJNUTh BO BHEIIHEM DJJIEKTPUYECKOM II0JIE, CO31aBA€MOM DJIEKTPOHOM E.
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JlelicTBHE ATOr0 BHEUIHETO MOJs COCTOUT B TOM, UYTO POAMBIIMICA BUPTYaIbHBIN
AJEKTPOH CJIETKA OTTAJIKUBAETCS 3JEKTPOHOM E, TOrjna kak poAMBIIMICA TO3UTPOH
CJIETKAa TPUTSTHUBAETCS UM, TaK YTO MMEET MeCTO (DU3UYECKOE DPA3ICICHHUE ITHUX
3apsioB  BO BpEeMsi MX KpPaTKOBPEMEHHOTO CYIIECTBOBaHMS, T. €. HapyIIaeTCA
cummeTpusi ¢GuTtoHOB. Takoe siBIEHWE MPOUCXOAHUT BCE BPEMS U TMOBCIOAY BOKpPYT
anektpoHa E, uto Beper pesynbTupyromemy 3(p¢ekTy, Ha3pIBaeMOMY  3apsiIOBOU
nonsipuzannein Pusmueckoro Bakyyma.

27N

Puc. 9

B pabotax 3enpmoBuua [12], PuBauna [13], CaxapoBa [14] paccMmarpuBaics
BOIIPOC O POXJICHUU B BAKyyMe€ OJJIEKTPOH-MO3UTPOHHBIX Map MOJA JeUCTBUEM
AJIEKTPOMArHUTHBIX MOJIEH, a KaK CJIEICTBUE 3TOI0 - HAJIMUKME HEHYJIEBOW 3HEPruu
Bakyyma. Jlomyckasi, 4To BaKyyM COJACP>KUT (DUTOHBI, KOTOPHIE 00Pa3yIOT JUHEHHYIO
YIAKOBKY, AKUMOB (DOpMyJupyeT TpU MOCTyjaTa JJisi albTEPHATUBHBIX PEKHUMOB
BO3MYIIICHUS ATOW CTPYKTYPHI, OJIUH U3 KOTOPBIX MBI UCITOJIb3YEM B JTaJIbHEHIIIEM.

Eciu ucTouyHMKOM BO3MYIIEHUS SIBJISICTCS DJICKTPUUECKUM 3apsl, TO B BAKyyMe
OyIeT MpOMCXOAWTH 3apspoBas mosspusanus GuToHoB. OHU OyAYT PacIOI0KEHBI
BJIOJIb TIOJIOKUTEJIBHBIX WJIM OTPULIATENIbHBIX JIMHUW OpPUEHTALMU DJICKTPOH-
MO3UTPOHHBIX MMAp HE3aBUCHUMO OT ChuMHA. MOXHO MpEICTaBUTh, KaK BCIEACTBUE
ATOTO KaXKJas 4YacTUIla pacKauuMBaeTcsi BBEPX M BHU3 OTHOCUTEIBHO YPOBHS
MUHUMQJIBHON DJHEPruyd TMOJ00HO pacHpOCTPaAaHEHUIO B MPOCTPAHCTBE MaKeTa
AJIEKTPOMArHUTHBIX BOJH.  [loBTOpsieM, 4YTO TakylO 3aps/IOBYIO MOJISPU3AIMUIO
BaKyyMa MO>XHO MHTEPIPETHUPOBATH KaK JIEKTPOMArHUTHOE TI0JIE.

ScHo OoTCroga, 4YTO IIOCKOJBbKY JT100bIe BHUJbI BCHOIECCTBA COJACPIKAT
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CHUHUPYIOIINE YAaCTULIbl, OPOUTATIbHBIE 3JEKTPOHBI U MOJIEKYJIbI, Y BEIIECTB €CTh
KaK BHYTpeHHsis nossipu3anus dusnyeckoro Bakyyma, Tak v BHEIIHSISI, KOTOpas
MPOSBIISIETCS B MOJISPU3ALIMUA BOKPYT HUX CBOOOTHOTO POCTPAHCTBA.

XapakTepHO, 4TO Bce 0€3 HCKJIIOYEHUSI  HE BKIIOUEHHBIE 3JIEKTPOHHbIE
W3JENUsl OCYILIECTBIIOT mnoysipu3aiuio Pusnueckoro Bakyyma 3a cuer cBoeu
F€OMETPUYECKOM CTPYKTYpbl B COOTBETCTBHUH C PHUC.9, T. €. BOKPYT TaKUX HU3AECIUI
CYIIIECTBYET rajo (aypa), B KOTOPOM Mpeo0JialaloT BUPTYaJbHbIE DJIEKTPOHBI HIIH
MO3UTPOHBI (MOHUTOPHI, TEJIEBU30PbI- B HAIIPABJICHUHU MOJIb30BATENSI TEHEPUPYIOTCA
BUPTYaJIbHbIE 3JIEKTPOHBI, C TMPOTHUBOMOJIOKHON CTOPOHBI — BHUPTYyaJIbHbIE
NO3UTPOHbI) . IlpuW BKIIOYEHUH BIEKTPOHHBIX MNPUOOPOB MPOCTPAHCTBO
nossipu3ann Puzndeckoro Bakyyma CyHIECTBEHHO pPACIIMPSETCS U BUPTYaJlbHBIC
AJIEKTPOHBI OKa3bIBAIOT HEraTUBHOE BO3CHCTBME Ha MoJb30Baresieid. MexaHu3m
HEraTHBHOTO BO3/ICHCTBUS Ha MOJIH30BATENS OyET paCCMOTPEH HITKE.

Cy1ecTByeT ele 0OJIH KJIacC €CTECTBEHHBIX HCTOYHUKOB TOPCUOHHBIX MOJIEH,
00pa30BaHHbIX TE€OMETPUYECKHUMHU (POpMaMH OOBEKTOB M3 PA3IUYHBIX BEUIECTB, TO
€CTh MPOAYLHPYEMBIX JIOKAJIbHBIMU OCOOCHHOCTSIMH TOIOJOTUM TOTO WJIM HHOTO
oObekTa mpocTtpaHcTBa [15] . Kaxnas ©3 reoMeTpUYecKux CTPYKTYp HMEET
NPUCYLIYIO €l HEKOTOPYIO CEMAaHTUYECKYIO HAITOJIHEHHOCTb.

Uro e NOHMMAIOT MOoJA D3TOH TEOMETPUUECKON CTpykTypoi? TouHoro
OTNpEJICJICHHUs] B HACTOsIIEe BpeMs HE CYIIECTBYET, U Mbl BOCHOJb3yeMCsS OOIIUM
omnpeJieIeHUEM, NpPUBEJIEHHBIM B [16]: «reoMeTpuueckas CTPYKTypa - O3TO
MPOCTPAHCTBEHHAS AMHAMUYECKas KOH(PUTYpalrs B3aUMOJICHCTBYIOIMNUX OOBEKTOB C
camMonoJo0ueM Ha pa3IuYHbIX YPOBHSAX T'€OMETPUUECKUX MACILITA0O0BY.

OOBEeKTHI, U3 KOTOPBIX COCTOUT MHP, BKIIOUYAIOT B ce0s, IO MEHbIIEH Mepe, 1Be
OJIMHAKOBO pEaJIbHbIE COCTABIISIIONIME - BEIIECTBO M TE€OMETPUYECKYI0 (opMy,
OJs1aros1apsi KOTOPBIM YacTh ONPEAEIEHHOTO BEUIECTBA U CTAHOBUTCS OOBEKTOM.

B mnocnennee Bpems mpoOiembl (HOpMbI Hadald MPUBJIEKATh MPHUCTAIBHOE
BHUMAaHUE YYCHBIX, CBSI3aHHBIX C UCCIEAOBAHUSIMHU 10 ronorpadun, Ousznyeckomy
Bakyymy.

dopMa MOXKET OBITh MIPEAMETOM KOHKPETHO-HAYYHOTO M3YyYEHHsS B CHUITY TOTO,
YTO KOHKPETHBIE MaTEPHUAIIbHBIE CTPYKTYPhI BCErAa UMEIOT PEAJbHO CYIIECTBYIOIINE
dbopmbl. B pusznueckom cmbiciie TOHATHE (POPMBI MOKET OBITH MHTEPIPETHPOBAHO
KaK BOJIHOBas (I10OJI€Basi) CTPYKTYypa, KOHTYpPbl KOTOPOU 3aBUCSIT OT MPOCTPAHCTBEH-
HBIX 0COOEHHOCTEN KOHKPETHOr0 OOBEKTA.

Ha puc.10 mpexacraBiieHbl TOPCHOHHBIE 1MOJIST 00BEKTOB, UMEIOIINX PA3TUYHYIO
reoMmerpudeckyto ¢opmy. Ecnm nuamerp mmnmHzapa Oyaer Oo0blie MOJIOBUHBI
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BBICOTHI, TO TaKOW IMJIMHJIp OyJeT cOo3/JaBaTh IMpaBOE IOJIE IO CBOMM Topiam, a
nocepeauHe OyIeT y3Kas MMoj0cKa JIEBOroO MOJIsl.

Eciu nuamerp umnuHapa OyJeT MEHbIIE  [OJIOBUHBI BBICOTBHI, TO TaKOW
HWIMHAP OyJIEeT co3AaBaTh JIEBOE I10JIE [0 CBOMM TOpLaM, a mocepeanHe OyAeT y3Kas
II0JIOCKA MpaBoro modjs. JIeBoe TOPCHOHHHOE TI0JI€ CYIIECTBYET BHYTPH KOHYycCa
(puc.11), Ha BeIcOTE 2\3 OT OCHOBaHUS KOHYyCa IOJIe OTCYTCTBYET, Jajiee UIET 30Ha
IPaBOr0 TOPCUOHHOTO MOJIS.

Kpome ToOro, msBectHa «mosieBas» AaKTUBHOCTh (PU3MUECKUX OOBEKTOB
(KOHCTpYKUUWA, TpuOOpPOB, BEIIECTB, MNPEIMETOB, (U3MYECKUX ToJIeh u Jp.),
HaIpuMep, JIA3E€PHBIX IyYKOB — BBICOKO KOTepeHTHBIX OMII B BupumMoM nuanazose
CHEKTpa, KOTOpas Takke MpOsBIsAETCS B MH(POPMALMOHHOM BIIMSHUU HA YEJIOBEKa.

D= H/z2

) ‘ \
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Puc. 10.
TII uauHIPORB C pa3IUYHBIMU COOTHOIICHUSIMU JTUAMETPA U BBICOTHI.

Puc. 11.
TopcuoHHBIE TOJIA KOHYCa

26



[lanee paccmorpuM mnpouneccsl nosasgpuszanuu dusnyeckoro Bakyyma
AIIEKTPOHHBIMU IPUOOPAMU MOIPOOHEE.

Hanpumep, siekTpoHHO-lIyueBas TpyOka BBIKJIIOUEHHOTO MOHHUTOpPA
NOJIApU3YeT (PU3NYECKU BaKyyM TaKMM OOpa3oM, YTO CO CTOPOHBI JIIOMHUHOGOpa
CYILLECTBYET JIEBOE TOPCHOHHOE MOJE - (GopMOBOE TOJE U3 BUPTYAIbHBIX
JIEKTPOHOB, KOTOPOE 110 CBOEMY PAaCIpPOCTPAHEHUIO OT dKPaHa 3JIEKTPOHHO-TYy4EBON
TpyOKH  CYIIECTBEHHO HE OTJIMYAETCAd OT TOPCHOHHOIO TOJIs, HalmpHMEp, CTEHbI
3JIJaHUsA, & CO CTOPOHBI KaT0/1a — HE3HAYMUTEIBHOE IPABOE I0JIE.

Bricokoe yckopsitomiee Hamnpsikenue (27-30 kB), nonaBaemoe Ha anon DJIT,
OCYLUECTBIJISIET 3apsaoByto mnossgpuzauuto dusmueckoro Bakyyma, T. 0., Kak
IIOKA3aHO Ha puc. 6, 4TO BEAECT K BOZHMKHOBEHHUIO Jieoro TII mepen MoHMTOpOM M
MIPABOTO - 32 MOHUTOPOM.

[pyrumu ciioBaMu, MOHUTOP sABisieTcst reneparopomM TII ¢ cummerpuunsim TU
B IIPOTHUBOIIOJIOKHBIE CTOPOHBI.

Otxnonsiromass cucrema JJIT, ocymecTBusiomas pa3BepTKy 3JIEKTPOHHOIO
Jyda NO €€ DJKpaHy, sBIAETCA KOJbLEBOM CTPYKTYpPOH, T.€. HMMEKOTCH
OpPraHU30BaHHBIE KOJIIIEBBIE 3JIEKTPOMArHUTHBIE MTPOLIECCHI, KOTOPHIE U BHOCST CBOM
Bkian B obmiee TII monutopa 1K, TeneBuzopa. Kpome Toro, cam 351€eKTpOHHBIN Ty4
MO’KHO MPEACTaBUTh KaK JJIMHHBIA HUIMH]P, KOTOPBIM TaKKe BbIAAET B 00€ CTOPOHBI
koHycHbIe jeBbie TII (puc.12).
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// \\
Puc.12.

DNEeKTPOHHBIN Jy4, ABMKYIIUKACA K JIIOMUHOGOpPY, nojsipuzyeTr Dusznyeckuii
Bakyym TakuMm 00pa3oMm, UTO B HaIlpaBJICHUU JABIKEHUS JJIEKTPOHHOTO  Jyd4a
(dopMupyeTcs JeBoe, pacupoCTpaHsoLIeecss Ha OOJIbIINE PACCTOSHUSL, TOPCUOHHOE
noJjie, T.K. POJMBIIMECS  BHUPTyalbHbIE 3JEKTPOHBI (PU3UYECKOIO Bakyyma  3a
npeenaMy 3JIeKTPOHHO-TYUYEBOM TPyOKH OTTAJIKMBAIOTCS JIEKTPOHAMHM JIyda camou
TpyOku. CO CTOpPOHBI KaTroja BO3HUKAET, COOTBETCTBEHHO, MPABOE TOPCHOHHOE
TnoJie.

DKCnepuMeHTAIbHO 00HapyxkeHo oOpa3oBanue jeBoro TII mpu OGombGapmu-

poBKe sJiekTpoHamu JiromMuHodopa DJIT, mpoucxoasiiel Npu HAIUYUUA BBICOKOTO

27



YCKOPSAIOIIETO HamnpspkeHuss Ha mnepBom aHone JJIT B mpomecce pa3BepTKu
n3o0paxeHus no skpaHy. OAHAKO MPU HUCHOJIb30BAHUU B BBICOKOBOJBTHOM OJIOKE
monuTtopa 1K, teneBusopa, Tpanchopmaropa Tecna none aroMuHOGOpa CTAHOBUTCS
npaBbIM. [[pUYKHBI TAKOTO U3MEHEHUS €11I€ MPEACTOUT BBISICHUTH B TAJIbHEHILIEM TIPU
pa3pab0TKe MOHHUTOPOB, OKAa3bIBAIOIIMX MHHHMAJIbHOE HETaTHBHOE BIIMSHUE HA
YEJI0BEKa.

C ¢dusuueckoil TOYKH 3pEHUST DJIEKTPOJIOMUHECIIEHIIUS - 3TO CBEUCHHE
moMHUHO(DOPA, KoTJa BO30YKICHHBIE YCKOPEHHBIM SJIEKTPOHHBIM JTYYOM 3JIEKTPOHBI
MOCJICTHETO UCITYCKAIOT KBAHTHI CBETA, TIEPEX0/Is U3 OJHOM pa3perieHHONH OpOUTHI Ha
JIPYTYIO, T.€. U3MEHSIOT CBOE DHEPreTHUYECKOE COCTOSIHUE B CTOPOHY YMEHBILICHUS
SHEPIUM, U U3MEHEHUs OPUEHTAllMHd CIIMHOB B MPOCTPAHCTBE. DTOT JUHAMUYECKUM
nporiecc SABJsAETCs PaKTOPOM, KOTOPHIH MOpOXKIaeT BoiaHOBOE JieBoe TII, HeraTuBHO
BIIMSIIOLLIEE HA YETIOBEKA.

[Ipu BeikimroueHnn wmoHutopa IIK, TemeBuM3opa W JApYrux aHaJIOTMYHBIX
MpUOOPOB MPOCTPAHCTBEHHO - PACIIECIUICHHbIC YacTUIlAa U aHTUYacTUla B (pUTOHAX
aBTOMATHYECKH BO3BPAIIAIOTCS B CHMMETPUYHOE BJIOKEHHOE COCTOSHUE (CM. puc.4),
TaK Kak HMCYE3al0T PACCMOTPEHHBIE BBIIIE HCTOYHUKHA BO3MYUIEHUS, T.€.
MPOCTPAHCTBEHHO - PACIICIJIEHHOE COCTOSHUE SIBJIIETCA HEYCTOWYMBBIM U MOXKET
yAEPKUBATHCS JIUIB MPU HATUYUHU UCTOYHUKOB Bo3MymieHus.Oanako ¢popmosoe TII
OCTaeTcsl.

MonnTopsl IIK, TesseBu30pbl, MOOMIbHBIE TeJIE(POHDI,
APYrasi 3JIeKTPOHUKA - FTeHePaTOPhI 3J1eKTPOMArHuTHBIX U TII

OueBUIHO, €CThb HECKOJBKO COCTAaBIIAIONIUX, KOTOpPBIE CO3Jat0T oOIlee JIeBOe
TII monuropa I1K u teneBusopa. Paccmorpum ux neranbHee.
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Bunpl usnydeHuil, co3maBaeMbIX JJIEKTPOHHO-IyueBOM TpyOkoit (DJIT)
monutopa I1K (puc. 13).

Kak moka3zanu pe3ynbTaThl MHOTOYHMCIICHHBIX HAay4YHBIX pabOT ¢ HCIIOIh30Ba-
HUEM HOBEHIIEH H3MEPUTEIbHOW TEXHUKHU 3apyOeKHOTO0 M OTEYECTBEHHOTO
npou3BoAcTBa, MOHUTOp [IK sABIg€TCS MCTOYHMKOM HECKOJIBKHX BHJOB IOJIEH H
V3JIy4YCHUN:

“ﬁ:{i‘%-&f Ez;[n:mecr:ne SMERTPIE RO

. [Ro s HHODARPACHOS FUTHAHIE

wo W~ Vmrpaduomerosos
HRMy S e

_tj‘iF PeHTreHOBCKOS HEMyHeHIE
v PaposacToTsI

——— | OPCHOHHOE
LT UeHTLE

Puc. 14.

- PEHTT€HOBCKOT0;

- yasTpaduoneroBoro (315 - 400 um);

- uaumoro (400 - 700 um);

- ommkaero uHdpakpacHoro (700 - 1050 am);

- nanbHero uHppakpacHoro (1050 am - 1 mm);

- KBY - OBY guamazonos (300 I'T'r - 300 MI'n);

- OBU - CY guanazonos (300 MI'1g - 3 MI'n);

- CY - OHY aunanazonos (3 MI'11 - 3 k[');

- HY - KHY nuanazonos (3 kI’ - 3 T');

- 3JIeKTpocTarudeckoro mnoius u TII.

Monutopel IIK wusznyuaror OMII B oueHp mupoKOM JuanazoHe. B
paguoaunanazone 3Ty nojs npoayuupyrores DJIT monutopos ITK. OcHOBHBIMU ke
UX MCTOYHUKAMU CJIykKaT TOPU3OHTAIBHBIE M BEPTUKAIbHBIE OTKJIOHSIOIINE
KAaTyLIKH, KOTOPbIE CKaHUPYIOT 3JIEKTPOHHBIN JIyd ¥ paboTaroT B AuanazoHe 15+35
k. Ha paccrosanu 50 cM OT SKpaHa OOBIYHAS HAMPSHKEHHOCTH AJICKTPHUECKHUX
noinedt 1+10 B/M. Buaeorepmunanbl Takke MOPOAYLUHPYIOT DIEKTPUUECKUE U
MAarHuTHbIE 110J1s1 ¢ yacToTor 50 nnu 60 ['11 1 UX TapMOHUKHU.

Kaxnas COCTaBJISIIOIIAs CyMMapHOTO AIEKTPOMAarHUTHOTO W3Iy4YEHHS
MoHuTopa Ha DJIT BHOCHUT BKJIaJi B CYMMAapHOE TOPCUOHHOE TOJIE.
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PaccmoTpum BuABl M3IIy4eHHH, CO3JAaBAEMBIX  IJIA3MEHHBIMH IAHEISIMHU U
ITAHEJIBIO IUCIUIES HA KUIAKUX KPUCTAIUIAX.

[IpyHUOMN AeCTBUS TUIA3MEHHOM NTAaHEM OCHOBAH HA CBEUYEHUU CIIELIMAIbHBIX
JOMHUHO(OPOB MPHU BO3JACUCTBUM HAa HUX YJIbTpadUOIETOBOrO U3NydyeHus. B cBoro
ouepellb 3TO HU3JIYyYECHHME BO3HHUKAECT IIPU IJIEKTPUYECKOM paspsle B Cpele CHIBHO
paszpexeHHoro rasza. Ilpu TakoM paspsae MexAy 3JEKTPOJAMH C YIPABISIOMIHUM
HaIpsbKeHHeM o0pasyeTcsi MPOBOASIINN "HIHYpP", COCTOAIIMNA U3 MOHU3UPOBAHHBIX
MoJieKyJ rasa (mia3Mmel). [1oaToMy-To razopaspsaHbie naHenu, paboTaroe Ha 3TOM
NPUHLHAINE, W TOJYYWIM Ha3BaHWE 'Ta30pa3psAaHbIX WM, YTO TOXKE camoe -
"IJIa3MEHHBIX " TTAHEJIEH.

[logaBast ympaBISIOLIME CUTHAJIbl HAa BEPTHUKAJbHBIE M TOPU3OHTAJIbHBIC
IIPOBOJHUKH, HAHECEHHBIE HA BHYTPEHHHUE IOBEPXHOCTHU CTEKOJI IAHENH, CXEMa
ynpasieausi PDP (PDP - plasma display panel) ocymiecTBisieT COOTBETCTBEHHO
"cTpounyio" U "KaIpoByr0" pa3BEepTKY pacTpa TEIEBU3MOHHOTO u3oOpaxkeHus. [Ipu
ATOM SIPKOCTh Ka)KJOTO 3JIEMEHTA M300pa)K€HUsl ONpPENENsieTCs BPEMEHEM CBEUYEHUS
COOTBETCTBYIOIIECH SYEWKHU IJIa3MEHHOW MaHEIU: CaMble SPKHUE 3JIEMEHTHI "TOpsT"
IIOCTOSIHHO, a B HanbOoJiee TEMHBIX MECTaX OHH BOBce He 'momxkurarorcs'. CBeTIIbIe
y4acTKu u300paxeHus Ha PDP cBeTsTCS pOBHBIM CBETOM, M MOATOMY M300pakeHHE
abCOJIIOTHO HE MEpIAeT, YeM BBITOJHO OTIMYAEeTCS OT KapTUHKU Ha JKpaHe
TPaJULOHHBIX KHHECKOIIOB.

[louemy 1UIa3MEHHBIE MAHENN JTy4lIe?

Bo-nepBbIX, mnia3MeHHBIE NaHENIU ropazio Oe3omacHee KUHECKOIHbBIX
TEJIEBU30POB Ha AIIEKTPOHHO-JIY4YEBBIX TpyOkax. OHM  HMEIOT MEHBUIMI YpOBEHb
BPEAHBIX MAarHUTHBIX M JJIEKTPUUYECKUX II0JIEM, TaKk KaKk B HHUX OTCYTCTBYIOT
YCTPOMCTBA PA3BEPTKHM M BBICOKOBOJIBTHBIA HMCTOYHUK AHOJHOIO HANPSIKEHUS
KMHECKoma. [lna3zMeHHas maHenb_OKa3bIBa€T MEHBIIEE BIMSHUSA HA  4YEJIOBEKA IIO
AIEKTPOMArHUTHOM KOMIIOHEHTE U HE NPUTATMBAET MbUIb K MMOBEPXHOCTU DKpaHa
(OoubIION MUTIOC C TOYKH 3peHus JoMoxo3sek!). KpoMe Toro, 4ro o4eHb BaKHO, OHU
HE HUMEIT  MSAIKOI'O PEHTIEHOBCKOTO U3JIy4eHUs1, OJAHAKO II0 TOPCHOHHOU
KOMIIOHEHTE W3JIyY€HHUs  OHa NpPaKTUYECKH He ycrymaer MoHuTopy Ha OJIT.
®duznyeckuili Bakyym mnonsipuzyercss TakuM TakuM oOpa3oM, YTO B HaIlpaBJICHUU
nepeaHel MIOCKOCTH TUIa3MEHHOU NaHenu (P OpMUPYETCs JIEBOE€ TOPCHOHHOE TIOJIE,
T. K. POIMUBIIHECS BUPTYaJIbHbIE DJJIEKTPOHBI 3a IpeaellaMHu IaHeIu
OTTAIKUBAIOTCA . C MPOTUBOIIONIOKHON CTOPOHBI ITAHEIN BO3HUKAET, COOTBETCTBEH-

HO, ITPpaBOC TOPCHUOHHOC I10JIC.
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CTpyktypa TFT LCD
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[Tanens nucrmiest Ha xxuakux kpuctamax (LCD - ot Liquid Crystal Display -
JTUCIJICH Ha XKUJIKUX Kpuctaimiax) (puc.l5) uMeer Tpu OCHOBHBIX CJIOSI - JIBE
MPO3payHble TUIACTUHBI U CIOW >KMIKUX KPUCTALIOB MexAy HUMH. VM BepxHss, u
HYDKHSSI TIJTACTUHBI MMEIOT CBOMCTBO TMOJISIPU30BAaTh CBET, TO €CTh IPOMYCKAaTh
CBETOBBIC JIyUYH TOJIBKO C ONPEAEIEHHBIMU yTJaMH Mojsipuzaiuu. [Ipu n3MeHneHuun
AIIEKTPUUECKOTO MOl ONTUYECKAs] OPUEHTAIUS KUAKUX KPUCTAIJIOB MEHSETCS, TO
€CTh MEHSIeTCAd yroj mnoJssipu3anuu. Eciaum yron mnojsipu3amuy KUJIKOCTHBIX
KpUCTauioB OyJeT coBmajaTh C YIJOM TMOJSPU3AIlMd BEPXHEW CTEKISHHOU
MJIACTUHBI, TO Yepe3 ATy CHUCTeMy OyAeT MPOXOJIUTh BECh CBETOBOW MOTOK U
CO3/1aBaTh HA SKpaHE TOYKY MAaKCUMaJIbHOU SIPKOCTU. B ciydae pacxoxaeHus: yrioB
noysipu3anuy (yrojl Mexay BeKTopamu mosisipu3anuu Oosbine 0°, Ho meHee 90°) -
yepe3 BEPXHIOI0 IUIACTHHY OyJeT MPOXOIUTh TOJIBKO YacTh CBETOBOIO IOTOKA,
WHTEHCUBHOCTh KOTOPOTO OOpaTHO MPOIOPIMOHAIbHA BEIMYMHE HTOro yria. Ecnu
BEKTOPBI MOJISIPU3AIMH CIIOS KUJKUX KPUCTAIIIOB U BEPXHEH CTEKJISTHHOW TUIACTHHBI
OyJlyT CTpPOro MEpPIEeHAMKYJSIPHBI - CBETOBOM IOTOK, COrJIacCHO 3aKoHy Mamtoca,
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MPOXOJIUTh YEPE3 CUCTEMY HE Oy/IET, M Ha IKpaHe oOpa3yeTcs TEMHAs TOUKa.

PacceneaTEn: MpK30OHTENEHS A MMHKMA §EHHEL
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Puc.16

Crpoenue 3kpanHbix maHeneid TFT-aucmiieeB moxoxke Ha YK€ pacCMOTPEH-
HYI0O TEMY CTPOEHHs AHUCIUIEEB C MACCMBHOW MaTpuileii. OCHOBHOE OTIMYHUE - B
3aMEHE JIBYX CTEKJISIHHBIX IUIACTHH C MOJIOCKAMHU 3JIEKTPOJOB HA OJHY CTEKIISIHHYIO
IUTACTUHY €O C(OPMHUPOBAHHBIMM Ha HEHl B clloe aMOP(HOro KpeMHHUs Habopom
TpaH3UCTOPOB. Kakablil TpaH3UCTOP «OTBEYAET» 3a OAMH IHUKCEIb N300pakeHUs
MOHHUTODA.

Toku yrnpaBieHus: TpaH3uCTOpaMu mnojspusyer Ousnyeckuii Bakyym Takum
0o0pa3oM, YTO B HampaBJE€HUM NEpeAHEH IUIOCKOCTH ILIa3MEHHOW MaHeIn
dbopmMupyercst 1eBoe TOPCUOHHOE TOJIE, T. K. POJUBIINECS BUPTYaJIbHBIE JIEKTPOHBI
3a mpeaenamMy maHenaud  OTTankuBaroTcs . C MPOTHMBOIOIOKHOW CTOPOHBI MaHEIH
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BO3HHUKAET, COOTBETCTBEHHO, IIPAaBOE TOPCUOHHOE MOJIE.

Monwutopsl Ha xuakux kpuctamax (TFT-MoHUTOpBI) MMEIOT HECPAaBHEHHO
HU3Kui ypoBeHb OMMU, HO no ypoBHIO TU oHUM cpaBHHMBI ¢ MOHUTOpaMu Ha DJIT. B
3aBMCUMOCTH OT THIIA MOHMTOPA B HeM Haxoxutcs 1+1.5x10° nmkceneit, uMerommx
dbopMy MOJBIX HUWIMHIAPOB, B KOTOPBIX BbICOTa Ooiblie auamerpa. M3BectHo, 4To
TaKU€ CTPYKTYpPbl T'€HEPUPYIOT C TOpLOB JieBbie TII.

CrnepnoBarenbHo, Tonorpaguueckue 3¢p¢dextsl cratuueckoro TII cBs3aHbl C
NOJBIMA  IMJIMHIPAMHU, KOTOPbIE MEPEHOCAT 3TOT THUIl KOHPUrypauuii Ha OOJBIION
MaciTad, B pesynbrare yero TII BximtoueHHoro TFT-monutropos cpaBHumsbl ¢ TII
MOHUTOPOB Ha DJIT.

Takum 00pazoM, UCTOYHUKH AyeKTpocTaThdeckux win OMII  saBnsgroTcs u
ucrounnkamu TII. BeiBog o tom, uro TII Bcerma cCOmyTCTBYIOT MNPOSIBICHUAM
JIEKTPOMAarHeTU3Ma, Ype3BbIYaiHO BAYKEH U1 OOJIBIIOTO YKcia MPUKIAAHbIX 3a1a4;
B YaCTHOCTH, 3TH BBIBOJbI OyAyT HCIIOJIB30BAHBI INPU OINKUCAHUU MEXAHU3MOB
HETaTUBHOIO BO3JCWUCTBUS MOHUTOPOB, TEJIEBU30POB U APYTOM 3SIIEKTPOHHOU

TCXHUKHN Ha 4YCJIOBCKA.

Puc.17
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Cxemartnueckoe M300pakeHHE TOPCHOHHBIX TOJIEM TUTa3MEHHBIX TMaHelel u
JVCILJIEEB HA )KUJIKUX KPUCTAIIAX: IEPE] MOHUTOPOM -JIEBOE TOJIE, 32 MOHUTOPOM —
npaBoe ( puc.17).

Jlo HacToslmero BpPEMEHH HE CYIIECTBYET OOLIENPUHATOU MOJENH
nosspusanun - Gusmdeckoro Bakyyma moOunbHbM TenedonoM. Himke npennaraem
nepBoe MNpPUONIMKEHUE MOJENH, JAIOLIel Ha KayeCTBEHHOM YPOBHE OOBSCHEHUS
BO3HUKHOBEHU JieBbIX TII Bokpyr MoOMIIBHOTO TenedoHa.

Honspuzanusa ®B MoOMIBLHBIMHU TeJIe(POHAMM

B MoOunpHOM TenedoHe cHUTyamusi TakoBa: JJIEKTPUYECKHU TOK,
MPOTEKAIONIUH BHYTPH MOOMJIBHOTO TeleoHa B pabOUMX pPeKMMaxX, OTTAIKHUBACT
pOIMBIIIMECS BUPTYyalIbHBIE JIEKTpOHB Pusmueckoro Bakyyma, B pesynbTaTe 4yero
BOKPYT MOOWJILHOTO TejedoHa cyliecTByeT Toibko JieBoe TII mone, cocrosiee u3
BUPTYJIbHBIX 3JIEKTPOHOB.

Heobxoaumo mog4epkHyTh, YTO 3Ta MOJENH JIaeT YETKOE IMPEACTABJICHHE O
TOM, KaKUM O0pa3oM MPOMCXOAUT TOJIIPHU3AIIHI dusnyeckoro Bakyyma
MOOWIBHBIM TesieoHOM (puc.18).




Cpenn U3BECTHBIX TEXHOTEHHBIX (PAKTOPOB, K KOTOPBIM OTHOCATCSA U
€CTECTBEHHO-TEXHOIE€HHBIE 30HbI, HETaTUBHO BIUAIONIME Ha 3JI0POBHE YEJIOBEKA,
MOSIBUJICA HOBBIM (PakToOp, HAa KOTOpPBI HEOOXOIMMO OOpaTUTh MPUCTAIBLHOE
BHHMAaHHE B CBSI3U CO BCE BO3PACTAIONIMM MOKPHITUEM TEPPUTOPHI Pa3BUTHIX CTPaH

MOOUIBHOU CBA3BIO.

ba3oBble cTaHUM MOOMJIBLHBIX TeJe(POHOB — HCTOYHHUKH TEXHONATO-
TeHHBbIX U3JIy4YeHHH

HeratuBHoe BO31€WCTBHE €CTECTBEHHO-TEXHOTCHHBIX 30H, MPEICTABISIONIAX
co0Oll TeoNMHAMHUYECKUE M MHUKPOTCOJUHAMHYECKHE 30HBI, YCHUJIUBAECTCS
COBPEMEHHBIM TEXHOT€HHBIM BO3JeicTBUEM. Llenb ucciaeqoBaHuii, MpoOBEICHHBIX BO
@paHUMH , 3aKJIF0YAJTIACh B OATBEPKICHUM BO3PACTAHHUS HETATUBHOI'O BO3JCUCTBHS
€CTECTBEHHO- TEXHOTE€HHBIX 30H 3€MJIM, KOTOpBIE MPEACTABISIIOT COOOM CIOXKHYIO
JTUHAMUYECKYIO CTPYKTYPY, OCOOEHHOCTH KOTOPOM TOJBKO cCeilyac MO3HAKTCS B
Oosiee MoOJIHOM Mepe, Ha Bce »kuBoe. IIpencraBiisieT MHTEpeC CTENEHb YCUJICHUS
COBPEMEHHBIX TEXHOTCHHBIX BO3JCHMCTBUM HA JKMBOE INPU HX B3aUMOJECHUCTBUU C
€CTECTBCHHO-TEXHOT€HHBIMU 30HAMH 3€MJIU.

@paHIy3CKMEe ¥ YKPAaWHCKHE YUYEHbIE YCTAHOBWJIA, 4YTO €CJIM 3a3€MJICHUE
MayThl MPUEMHBIX WM TEpefalolnX aHTeHH i1 MOOWIBHBIX Tele()OHOB U
3a3€MJIEHHE BETPO - I€HEPATOPOB, HEKOTOPBIX JAPYIUX IJIEKTPUUECKHX YCTPOWCTB
OCYILIECTBIICHO B MECT€ INEPECEUCHUsl T€OJUHAMUYECKUX WIM MHUKPOI€OJUHAMMU-
YECKUX 30H, HaXOASIIUXCS B COCTOSIHUU PACTSDKEHUs (10 HUM LUPKYJIUPYET BOJA),
WM B JICBOM MOJIE CETKM XapTMaHa, TO 3TO BbI3bIBACT MOSBJICHHUE YCHUIICHHOTO
nesoro TII. Ilome pacmpocTpaHseTcss IO CHUCTEME TIE€OJMHAMUYECKMX 30H Ha
pacCTOSIHUSA, TOCTUTAIOIINE AECATKHA KUJIOMETPOB.

Ha puc. 19 npencrasiena mozaenb 0a30BOi CTaHIIMM MOOUJIBHBIX TeNe(OHOB,
MIOCTPOEHHAs1 B COOTBETCTBUU C MOJICJIbIO JUIMHHOTO CTEPXKHS, B KOTOPOIO JJIMHA
HAMHOTO OoJibiie ero nuamerpa. Y ¢yHmaMmenTa 0a30BOM CTAHIIMH M HA €€ BepIINHE
CyLIECTBYET MOIIHOE YCHIEHHOE€ TOPCUOHHOE IIOJIE, pacIpoCTpaHAIOLIEeeCs
AKCUAJIbHO BO BCEX HANPABJICHUSX.
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Ondes de torsion gauche
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Mogens 6a30Bo# ctaniuu (Monenb A.PycanoBa, @panius)

DakTOpPbI BO31€iCTBUS KOMIILIOTEPA, MOOMJIBLHOTO TejiepoHa, 0a30BBIX
CTAaHI U MOOWIBHBIX TeJ1e()OHOB HA YeJIOBEKA.
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HeraruBHoe BO3JeiicTBHE HA I10J1b30BaTe/ el MEPCOHAIBHBIX
KOMIILIOTEPOB.

Cepatie 1 MO3T ABJISIIOTCSI T€HEPATOPAMHU AJIEKTPOMArHUTHBIX M TOPCHOHHBIX
IOJIE, @  BCE TEJIO IMPOU3BOJUT CBOE YHHUKAJIBHOE TOPCHOHHOE IHOJIE (Takxke
Ha3BaHHOE bHpJIEHOM CKaJsipHOM aypoil, Tak Kak Ha 3amnaje TOPCHOHHOE IIOJIE
Ha3bIBAIOT HHOTJA CKaJSIPHBIMH BOJHAaMU U COCTOSIILIEE M3 BUPTYaJIbHBIX
3JIEKTPOHOB), KOTOPOE TOJ0rpaUuecKu CONEPKUT €KEMHUHYTHBIE JeTalin 000 BCEM
XKUBOM opraHu3zMme. TOpCHOHHOE TI0Jie MEepeJaeT CBOK MPOCTPAHCTBEHHYIO
KOH()UTypaltio B IPyTHe TOPCUOHHBIE MOJISl U B3aUMOJIEHCTBYET C HUMMU.

[lepBbie cOOOIIEHNUS OTHOCUTENHLHO BPEIHOTO BIUSHUS BUICOTECPMHUHAIIOB
CBsI3aHbl C 3a00JIEBAHMSIMHU KOXHU JIMIa, OOHapyKeHHble y ciyxamux Hopseruu
[ 17], [18], nu Benukoopuranuu [19]. O6cnenoBanue 6omee 300 4emoBEeK BBISBHIIO
CBHIIIM Ha JIMIIE, MOSBISIOLICICS Yepe3 HEKOTOpOoe BpeMs Iocie Hadaja paboThl ¢
KOMITbIOTEpOM. [lepBoHaYaIbHO OTMEYAIICA 3y KOKH, 3aTEM IPUTEMA, MEePEXO0aAIIas
B OTIENbHBIX CIy4dasX B Mamylibl C XapaKTEpHOM JOoKadu3alMed Ha IIeKax W,
0co0eHHO, Ha ckyJax. Yike toraa Nilsen [20], oTBepras amiepruueckiuii KOHTaKTHBIN
boTOoAEepMaTUT, BBICKA3aldl MNPEANOJOXEHHE O BO3MOXHOU polu
AIEKTPOCTATUYECKOTO TOJII MOHUTOPA B (POPMUPOBAHUU ITHUX SBIICHUM, B TO BpeMs
kak Stenberg [18] BbicTymanm mnpoTuB 3TOW THUNOTE3bl. I[IOMBITKM CHUKEHUS
ANEKTPOCTATUYECKOI0 MOTEHIMajda IyTeM YCTAaHOBKHM 3a3€MIICHMS, SKpaHa W3
METAJUIMYECKON CETKM WIIM JKUJKOCTH, B KayeCTBE KOTOPOrO MCIIOIb30BaJCs
CTEKJSHHBII COCyJ C pacTBOPOM D»JJEKTPOJHUTA, B pAAE CIydyaeB JaBald
MOJIOKUTENbHbIE pe3yibTathl [ 17]. He Menbinii ycnex umeno noseiieHue (10 50%)
BJIQKHOCTH BO3/yXa B IOMENICHUM M YJAJI€HHE D3JIEKTPU3YIOMIMXCA HAMOJIbHBIX
NOKpbITUA. OJIHaKO a0CONIOTHOM YBEPEHHOCTH HU Y KOTO HE ObLIO, U HE OTPULIATIACh
BO3MOXHOCTh JIEHCTBUSA B KOMOMHAIIMU U APYTUX HEOIAronpusTHBIX (aKTOPOB. DTO
MHEHHE pa3fessuiock B TO Bpems MHorumu [21-23], omgnako Wedberg Bce ke
BBICKA3aJl MPEIINOJIOKEHUE O BO3MOXHOM YYacTUU OCAKIAMOLIMXCS HA JIMLE
a’pO30JIbHBIX YACTHI] U3 BO3/lyXa B MPOSBICHUN KOKHBIX PEaKLHMi y MOJIb30BaTENEH
npu pabore ¢ koMmmbeoTepoMm [25]. XoTd wuccieqOoBaHUs, BBIIOJIHEHHBIE B
@UHISHINU, W BBIIBUIH, YTO 3JIEKTPOCTATUYECKOE I0JIE BHUJEOTEpPMHUHAIA
CYLLIECTBEHHO HM3MEHSIET COOTHOLIEHHUE MEXAY IOJOXKHUTEIbHO M OTPUILATEIbHO
3apsSHKEHHBIMU a3pOMOHAMU B BO3JAYXE IOMEUIEHUS, KaKoe-JIM0O CyIIEeCTBEHHOE
JIOTIOJIHEHUE BHECTH B MpoOiemMy 3a0ojieBaHUN KOXH OHM He cmoriu [26].

OCHOBBIBasCh Ha YTBEPXKACHUSX MHOTMX [MalMEHTOB 00 HCYE3HOBEHUU
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KOXKHBIX TMPOSIBJICHUN MpPU MPEKpalieHuu padoThl ¢ BUACOAUCIUIeSIMHU, Swanback u
Bleeker mnpoBenu psi OpOBOKALIMOHHBIX TECTOB, KOTOpPHIC, OJHAKO, HE Jalu
OJIHO3HAYHBIX PE3yJbTaTOB. Swanback CKJIOHSJICA K BEPCUM AJEKTPOCTATHUECKHX, a
HE DJICKTPOMAarHUTHBIX pe3ynbTaToB [19]. Cyas no paHHbiM AKuUMEHKO [27],
CTaTHYECKOE DJIEKTPUYECKOE IMoje HampsokeHHOCThio Oosiee 1000 B/cm m3mensiet
WHTEHCUBHOCTh OOMEHHBIX IMPOIECCOB B KOXE, CHUXasg e€ OaKTepUIIUIHYIO
AKTUBHOCTb, OJIHAKO, ITyTE€M IMOBBIIICHUS] OTHOCUTEIbHOW BIIAXKHOCTU BO3AyXa MO
70% MOXKHO TPAKTUYECKU YCTPAHUTh dBJIEKTpocTarhuueckue mnposiBieHuss ot IJIII
(BJIT) [27]. T. 0., paHee OTMEUEHHBIM TOKCHUKOJIOTMYECKUM acreKkTaM O(UCHBIX
nomenieHuit [28,29] B HacTosIiee BpeMsi IPUAAIOT TOopa3io OoJiblliee 3HAYCHUE, YeM
paHbille, OCOOCHHO B CBSA3M C HCIOJb30BAHMEM B KOMIBIOTEpPAX U JPYyrou
AIIEKTPOHHON TEXHUKE aHTUITUPHUHOB, a KOKHBIC MPOSBICHUS PACCMAaTPUBAIOTCS Kak
onHa u3 (opM OOMUX COMATOBETETATUBHBIX PACCTPOMCTB, BO3HHUKAIOIINX Y
paboTaronux BCIEJACTBUE BIUSHUS COIUATBHO-TICUXOJIOTHYECKUX CTPECCOPHBIX
Bo3aeucTBui [30-32 .

BaumaHne K caMONpOW3BOJBHBIM a0OpTaM, HAONIOJAEMBIM Yy >KCHIIHH,
paboTaroMX C BUJACOAUCIUICHHBIMU TEPMUHAIAMH, BOSHUKIIO TIOCJIE YIIOMUHAHUS O
TaKuX ciyyasx B psjie nmyonukanui, Beimeamux B CIIA, Kanane, BenukoOputanuu,
Hanuu, [IBeunu, a taxke Actpanuu u Ilonemie [33,34]. Kpome Toro, orMevanuch
nedEeKThl pa3BUTHSA Y POXKIEHHBIX MMM JCTEH, paclieHMBAaeMble KaK TEpPaTOTCHHOE
nericteue DOMII, u3nydaeMbIX AUCIUICSIMH KOMITBIOTEPOB, XOTS BpeMsi HAOIIOECHUS
JUTst POPMUPOBAHUS ATOTO 3aKIFOUEHHUS OBLIO SIBHO HEJIOCTATOYHBIM.

McDonald ¢ coaBropamu, o6cienoBaB B Kanage 6osiee 56 ThICSY KEHIIUH 3a
nepuoa ¢ 1982 1. mo 1984 r., ycTaHOBUI HEKOTOPHIM PHUCK CIIOHTAHHBIX a0OpPTOB U
ne(eKTOB pa3BUTHUS AETeH y KEHIIMH, padOTaBIIMX BO BpeMs OEPEMEHHOCTH C
Bujieorepmutasiamu [35,36]. CornacHo JaHHBIM OOCIE€IOBaHMS, MPOBEJCHHOIO B
CHIA (mrrar Kanudopnus) cpeau 000N TPYNIIBI )KEHILKUH, MPOBOASIIUX 10 20 u
0oJjiee YacoB B HEJECIIO 3a KOMIIBIOTEPOM, YacTOTa CaMOMNPOU3BOJIBHBIX a0OpPTOB
OblIa MOBBINIEHA, XOTS AaBTOPHl CTaThbU U HE CBA3BIBAIOT uUX ¢ OMU ot
BHUICOTEPMUHAIIOB [37].

N3yuancs 191 ciydail camMonpou3BOiIbHBIX a00OpTOB IpH 394 Gnaronoyry4HbIx
pO/Iax, UCIOJb30BABIIUXCA B KAUECTBE KOHTPOJIS,, IPUYEM CPABHEHUE MPOBOAMIOCH
U MEXKAYy TpyIIaMH >KEHIIUH, KOTOpble BO BpeMsi OEpEeMEHHOCTH IOJIBEprajuch
BO3JICCTBUIO MAarHUTHBIX TOJIEM OT BUICOAMCIUIEEB YCIOBHO BBICOKUX M HHM3KHUX
uHTeHCUBHOCTeH. [Ipu olieHKe pe3ynbTaTOB MCCIEAOBAHUM OBLIO BBICKAa3aHO

MHEHHE, YTO BO3JICUCTBUE MEPEMEHHBIMIA MarHUTHbIMU noJisiMu 1ipu H > 0,9 MxTn B
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paHHUE CPOKH OEpEeMEHHOCTH MOXKET CIOCOOCTBOBATh BO3PACTAHMIO Y SKCHIIMH B
JaTbHEUIIIeM pUCKa CTIOHTAHHBIX a0OPTOB.

B 1979 roay naydnasi 00111€CTBEHHOCTb Pa3BUTHIX CTpaH Oblja B30yaOpakeHa
cratbeid amepukaHieB Wertheimer u Leeper onyOJuKoBaHHOW B BecbMa
aBTOpUTETHOM >XypHaisie [38]. B Hell Ha OocHOBaHMU COOCTBEHHBIX HCCIIEIOBAHUIA,
nposeaeHubix B JlenBepe (CIHIA), coobmianoch O MNOBBIIIEHHOM pPHCKE
BO3HUKHOBEHHUS OIyXOJIEM, B YACTHOCTH JIEMKO30B, Yy JETEH, MNPOKHUBAIOIIUX B
HETMOCPE/ICTBEHHONW OJM30CTH OT BBICOKOBOJIBTHBIX JIMHUUM SJIEKTpOTEpeadul H,
BCJICJICTBUE YEro, MOJIBEPraroIIuXxcs OOJYyYEHUIO AJEKTPUUYECKUMU M MarHUTHBIMU
noyisiMd  nipoMbiiiuieHHOM vacTtoThl (B CHIA 60 I'm). MoXXHO ¢ YBEpPEHHOCTHIO
noJjiaraTh, 4TO 3Ta CTaThsi B HEKOTOPOM CMBICIIE MOOMIa ONpeeiIeHHbIe PEeKOPIbI
HUTUPYEMOCTH JJI1 TOAOOHBIX myOnukanuii. [losBUBIIMECS BCKOpE IOCJIE ATOrO
coobmienus Tomenins [39], Savitz ¢ coaBropamu [40], Nasca ¢ coaBropamu [41] B
JpYTUX JKypHallaXx C pe3yjbTaTaMU aHaJOTUYHBIX HCCIEJAOBAaHHUN TOJBKO
MOATBEPANIN CEPHE3HOCTh 3aTPOHYTOM MPOOJIEMBI.

OO6cyxmaemMble POOIEMBbl HE OCTABUIIM B CTOPOHE HAYYHO-HCCIIEI0BATEILCKIE
nabopatopuu U KouieKTuBbl ipodeccruonanon. Enie Delgado B onbITax ¢ KypUHBIMU
AMOpPHOHAMU TOKa3aJl TEPATOTCHHOE JIEUCTBME HU3KOUYACTOTHBIX MAarHUTHBIX MOJIEH ¢
nHTeHCUuBHOCTHIO 0,12; 1,2 1 12 mxTn [42].

T. o., B Hacrosiiiee BpeMs Ornarojaps HOBBIM Hay4HBIM pe3yJibTaTam M
Pa3BUTHIO HOBBIX TEXHOJOTWA HAMETHJICA TMPOPHIB B OOJACTH CO3/JaHUS CPEJICTB
NMEePCOHAIBLHON 3allUThl, MOSABHJIACH peajbHasi BO3MOXXHOCTh OO€CIEeYHBATH
OMOJIOTMYECKYIO OE€30MaCHOCTh YEJIOBEKA M 3allUTUTh €ro OT BPEAHOTO BIIMSHUS
OKPYXaIOUIEN CPEJIbL.

B. H. Anucumos, M. A. 3a6exunckuii, E. 1. Mypatos, U. I'. [lonoBuu, A. B.
ApyrtionsiH, T. M. Onapuna, B. M. IIpokonenko (HMU onkonorun um. npod. H. H.
[lerpoBa Munznpasmennpoma PO, r. Cankr-IlerepOypr) cuuTaroT, 4YTO OJHOU M3
aKTyaJIbHBIX TUTMEHMYECKUX MPOOJEM IOCIEAHETO0 BPEMEHHU SBIACTCS H3y4YEHUE
BO3MO>KHBIX BPEJIHBIX MOCIeACTBUI mupokoro Bueapenus 11K [43].

DTO CBA3aHO C TEM, YTO HMMEETCA 3HAUYUTEIIbHOE KOJUYECTBO JAHHBIX O
HapylLIEHUSAX CO CTOPOHBI HEUPOIHIOKPMHHOW M HMMYHHOM CHCTEM, a TaKkKe
YBEJIMYEHUHU PUCKA BO3SHUKHOBEHUSI HEKOTOPBIX OIYXOJIEH MpH MPOU3BOJCTBEHHOM
skcno3uu K OMII pa3nuyHOil 4acTOThl M MHTEHCUBHOCTU. B skcnepumeHTe
MoKa3aHo, yto cratnyeckue OMII u OMII HHU3KOM YACTOTHI MOTYT CTUMYJIMPOBATH
XUMUYECKUHN KAaHIIEPOTE€HE3 B MOJIOYHOM KEJIE3€ U KOKE.

Uto kacaercsa nons3oBaresieit 1K, To yke MoSABUIKCH OTIENbHBIE, HE BCEraa
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MOITBEPKIAEMbIC COOOIICHHS, O TOBBIIMICHWH Y HHX pHUCKA Pa3BHTHS OMyXOJIeH
TOJIOBHOTO MO3Ta, YBEJIMUEHUHN Y KEHITMH-OMIEPaTOPOB YaCTOTHI BRIKHIBIIICH, a Y HX
MIOTOMCTBA - YaCTOTHI YPOJICTB.

DKCIEPUMEHTAIbHBIE HMCCIEIOBAHUS BO3MOXHOTO BPEIHOTO BIHSHUS
U3JIy4YeHUM, CO3/7aBa€MBIX BHJICOTEpMHHAJIAMU, paHEe HE MPOBOJUIIUCE.
[IpoBeneHHbIE HCCIIECIOBAHUSL TO3BOJIAIOT OIEHUTH SKCIHO3UIUI0 K H3IYUYCHUSIM,
CO37aBaeMbIX BHACOTEPMHUHATAMHU, Kak Moauduuupyomuii (aktop wmamoi
WHTEHCUBHOCTH C IIIMPOKUM CIIEKTPOM OMOJIOTUYECKOTO JICHCTBHUS.

HaubGonpmuit 3¢ddekt oTmedancs Mocie IUTEIbHONU JKCHO3UIUU K
U3JIY4CHUSM BHUICOTCPMHUHAIOB. MOXHO TPEAINOJOKUTh, UYTO H3IYyYCHUS,
reHEepUpyeMbIe BUICOTEPMHUHAIAMH, JEHCTBYIOT HAa OpraHU3M, NIPEXAe BCEro, Ha
CHICTEMHOM YPOBHE, HapyIIas TyMOPaJbHOE 3B€HO TOMEOCTas3a.

HeraTnBHoe Bo3eiicTBHE MOOMJIBLHOIO TeseoHA HA OPraHU3M
110JIb30BaTeIs

CTpeMUTENbHBI POCT HCIOJIb30BAHUS MOOUIBHBIX Tele(POHOB U
CTPOUTENILCTBO 0A30BBIX CTAHIMM CHUCTEM COTOBOM CBSI3M BBI3BAJIO 03a00UYEHHOCTH
CpPEIM HACEJICHUS OTHOCUTEJIbHO BO3MOYKHBIX HETATHUBHBIX Bo3AeHcTBHUsIX OMII
COTOBBIX TEXHOJOTHM Ha HMX 3/I0POBbE, BKJIIOUass HEBPOJIOTHUECKHE PACCTPOMCTBA,
OHK03a00JICBaHHS U JIP.

Pa3BuTne TexXxHOJOTUM, CBsS3aHHBIX ¢ OMII, NOIKHO NOAKPEIIATHCA
COOTBETCTBYIOIIMMHM HAYUYHBIMH HCCJICIOBAHUSAMU, II€Ib KOTOPBIX - H3yUYECHUE
ononorndeckux S(OQPEKTOB W BO3MOKHBIX PHUCKOB IS 370POBbS, CBS3AHHBIX C
BO3JICHCTBUEM 3JIEKTPOMArHUTHOTO (haKTOpa OKPYKAIOIIECH Cpeibl.

AHalu3 onyOJUKOBAHHBIX JAHHBIX YKA3bIBAET HA HAIMUUE KOPEIUIALIMU MEXKTY
Pa3BUTHUEM NATOJOTUYECKUX COCTOSIHUM U BO3JEHCTBUS HA OPraHW3M IOJIb30BaTENs
OMU B wyacrorHoM pauanazoHe 450+1800 MI'u. PesynbTarsl NpOBEAECHHBIX
WCCIIEIOBAHUM TOATBEPKIAIOT OMOJOTUYECKYI0 3HAYUMOCTh PaguO04acTOTHOTO
U3ITy4eHUsI, TTIO3TOMY ObUTH pa3paboTaHbl CTaHIApPThl MOOWIILHOM Oe3omacHocTU. B
COOTBETCTBUU C MEXJIYHAPOJHBIMU TpPeOOBaHUSIMU U3JIydyaeMylo TeliehOHOM
MOIIHOCTh OMNPEIEISAIOT B BaTTaX Ha KWUJIOTPaMM, T.€. 3TO YJIeJbHAas MOIIHOCTb
nornonienus, SAR (Specific Absorbtion Rate).

SAR BbIpaxaeT KOJHUYECTBO DJHEPTHUHU, KOTOPYIO MOTJOMIAET MO3T
MI0JI30BATEIISI B TEYEHUE pa3roBopa. B Mupe mnoka He CylecTBYeT €AUHON METOAUKH
m3Meperusi SAR, B cBs3u, ¢ yeM BenumuumHa SAR s oHOM M TOM K€ MOJAEIH
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MOOMJIBHOTO TellepoHa, MOJydeHHas B JIaDOpaTOpHsX MO pa3Hble CTOPOHBI OKEaHa,
MOXET OTJINYAThCS OJHA OT JAPYrOM B HECKOJBKO pa3. AMEPUKAHCKHW CTaHAAPT
cuuTaeTcs 0oJiee )KECTKUM.

[IpoOneme Bo3aeiicTBUS MOOUIILHOTO Telle(pOHAa HAa OpPraHu3M MOJIb30BATENS, B
OCHOBHOM, Ha TOJIOBHOW MO3T, mocBsieHa kaura [xopmka Kapio (George Carlo) u
Maptuna Ilpsma (Martin Schram) «CotoBbie Tenedonnl. HeBuammas yrposa B
GecIpoBONOYHEI Bek», n3aannas B Heto-Hopke B 2001 roxy, B KOTOPOil H37I0KEHBI
pe3yibTaThl IIECTHWJIETHUX HCCIEIOBAHUI YHNOMSHYTBIX aBTOPOB COBMECTHO C
Kouieramu. VccienoBaHusi TNOKa3ald, YTO YacTO€ HCIOJIb30BaHWE MOOUIBHOTO
TenedoHa MOXKET MPUBECTH K OHKO3a0OJEBAHMIO MO3ra, OCIA0JIEHHIO €ro COCYy/I0B
(¢orto 68, Ha KOTOPOM IpUBEJIEHA PEHTT€HOrpamMma rojOBbl OJJHOTO U3 BOJOHTEPOB,
r7Ie 4YEepHBIM I[BETOM IIOKa3aH IMOPAKEHHbIM ydacTok Mmo3ra). OTMeYeHo, 4YTO
BBICOKOYACTOTHBIE H3JIy4YEeHUS MOOMIBHBIX Teae(hOHOB MOTYT HANPAMYIO
BO3JICHCTBOBATh HAa KJIETKH FOJIOBHOI'O MO3Ia, BbI3bIBAasl HAPYILIECHUS MOMEHTAJIBHOMN
namstu (¢poto 21).

®oto 21
(next-up. org)

OnHako riaBHBIM BBIBOJAOM MCCJIEAOBAaHUN CIEIYyET CUYUTATh CIETYIOIINNA:
HU3KUM ypoBeHb SAR He rapanTupyer O0€30MaCHOCTh MOJIb30BATENs, YTO
CBHUJIETEIBCTBYET O HAJUYUU HEU3BECTHOrO (pakTopa, BO3AECHCTBYIOLIETO Ha
YeJI0BEKA.
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OHeprus KBaHTa M3JyYCHHMS B YACTOTHBIX JUAIla30HAaX, UCIOJIb3YEMBIX B
MOOMJIBHOM CBSI3HM, HE3HAYUTEbHA, MTOBBIIICHHE TEMIIEPATYPhbl B MECTE BO3ACHCTBUSA
He mpeBbimaer  0,1°C u He OHO SBISETCS TJIABHBIM (PAKTOPOM HETATUBHOIO
BO3JICHCTBUSI Ha MOJb30BaTeNs. B Takux ciydasx roBopsAT 00 yIpaBisioleM
JNEUCTBUN 3JIEKTPOMArHUTHOIO W3JyYE€HHs] HU3KOM MHTEHCUBHOCTH, a JIOCTUTIAEMbIE
npu 3ToM Owuonoruueckue SPPexThl MMEHYIT 3(PdexTamMmu HETEeII0BOro
(MHPOPMAIIMOHHOTO) BO3JEUCTBUS 3JEKTPOMAarHUTHOIO H3JIYYEHUS MOOMIIbHBIX
Tene(OHOB.

JIOTIOTHUTENBHBIM, HO HE 0053aTeIbHbIM apryMEHTOM Ui MPU3HAHUS TOTO
WIM HWHOTO BO3JEHCTBUS HH()POPMALMOHHBIM SIBJISETCS 3HAYUTENbHOE (Ha MHOTO
MOPSAJIKOB) MPEBBIIICHUE YHEPTETUKH WHUIMUPYEMBIX MPOIECCOB HaJ YHEPreTUKON
VHULMUPYIOIINX BO3JAEHCTBUM, MOJUYEPKUBAIOIIEE UX CUTHAIBHOE 3HAYCHHUE IS
BOCIIPUHUMAIOIIENA CUCTEMBI.

Kak npencrapnsiercs ¢ Mo3UlUid TOPCUOHHBIX TEXHOJIOTHM, 3TUM (HaKTOPOM H
ABIIETCSI TOPCUOHHAsI KOMIIOHEHTa DM MOOUIBHBIX TE€NE(POHOB.

MoobwunbHbIe TenehOoHBI BO3JAEHCTBYIOT TaKKe Ha KPOBb, IPUBOIS K OOJIE3HH,
Ha3bIBAEMYI0 MOHOHYKJIEO30M.

NMeHHO TOpCHOHHYI0 KOMIIOHEHTY OMMW noinkHbl OJOKMpOBaTh, HE JaBast
BO3MOKHOCTH BO3J€CTBOBAaTh HAa TOJIOBHOW MO3T, 3allUTHBIE YCTPOWCTB,
0azupyromuecs: Ha TOPCUOHHBIX TEXHOJIOTHSIX.

B cBsa3u ¢ pactymei 00€CIOKOCHHOCThIO BpPEIHBIM BO3JCHCTBUEM Ha
3JI0pOBbE, KOTOPOE MOTYT OKa3biBaTh OMII, u ¢ TeM, 4TO JIFOAM BO BCEM MHpE, KaK B
Pa3BUTHIX, TAK U B Pa3BUBAIOIINXCS CTPAHAX, UCIIBITHIBAIOT HA c€0e 3TO BO3JEHCTBHE,
BO3 B 1996 roay ocuoBaia MexayHnaponubiii [Ipoekt no M3yuenuro BiusiHus
OMII, ¢ nenpro BBISBICHUS MOCIEICTBUI BBIIEYNOMSHYTOTO BO3AeHCTBHS. [IpoekT
Obl1 OCHOBAH B JIOTHMYECKOM COOTBETCTBHUM C HAyUYHBIMH JEHCTBUSIMHU,
OTHOCSIIIIUMHUCS K HCCIEIOBAHUIO JaHHOW MNpoOJIEMbl, KOTOpbIE CJEAyeT
NPEANPUHATH B 0003pUMOM Oy IyIIEM.

B pamkax co3maHHOrO MpoeKkTa OCOOBIM aKIEHT Jesajcsi Ha IMPOBEICHUE
UCCIIEJOBAHUM MO OMNpeAeJeHUI0 T'yOUTEIbHOTO BIHUAHUS PaJUOU3IYUECHUS
MOOMJIBHBIX TE€JIEKOMMYHUKAIIMOHHBIX YCTPOMCTB (M MPHU HAarpeBaHUM) Ha 3J0POBbE
4eJioBeKa, 0OCOOCHHO YCTPOMCTB C OoJjiee HU3KOM 4acToToi. Tak Ha3pIBaeMble «HE
TepMalibHbIe» A(DPEKTHI UCCIECAYIOTCS yKE JaBHO. DTOT JOKJIAJl MPEICTABISIET COOOM
kpatkuii 0030p IIpoekra mo M3yuenuto Bnusuus OMII, npoBoaumsiii BO3, on
TaKKe€ JAaeT MPEACTaBICHHUE O TOM, YTO Ha JAHHBIA MOMEHT M3BECTHO O BJIMSHUU
paguou3IIydyeHUsT Ha 3J0pOBbE 4YEJIOBEKA W NPUBOAUT PEKOMEHAALMU CTpaHaM-
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yinenam BO3 no 3amure 310poBbs rpaxkaan oT OMIL.

OO0 oTpHLIaTEIbHOM BIMSIHUM HA JIOJAEH MOOWJIBHBIX Tele()OHOB YKa3aHO B
otuete yueHbix EBponeiickoro coro3a (FINAL REPORT Risk Evaluation of Potential
Environmental Hazards From Low Frequency Electromagnetic Field Exposure Using
Sensitive in vitro Methods). A project funded by the European Union under the
programm Quality of Life and Management of Living Resources Key Action 4
“Environment”

Cpenyn MHOTOYHMCICHHBIX CBHUJCTEIHCTB HETaTUBHBIX BO3JCUCTBUN Ha
Onojornyeckue 0ObEKThl OBLIM OJHO3HAYHO J0Ka3aHbl ¢akTel moBpexaeHus JJTHK
OT CHUTHAJIOB MOOWIBHBIX TeJIC(OHOB M YMEHBIICHUS KOJIMYECTBA TOJBMKHBIX
CHepMaTo30uI0B y Myk4uH Ha 30% uepe3 moyropa roja mojib30BaHUS MOOUILHBIM
tenedonoM. Uccnenoanusimu OMB UMTS (3G) Obu1o ycTaHOBJIEHO, YTO Pa3pbiBbI
autu JIHK mnpoucxomunm yke mnpu BenuuumHe oOmyudeHus Bcero 1/40 oT
PEKOMEHIyeMOoro, 4To yka3biBaeT Ha To, uto UMTS (3G) nMeeT reHOTOKCHYHOCTh
MPUMEPHO B AecATh pa3 Oonbiie, dyem OMB GSM, uto onpeneneHHO MPUBOIUT K
0osee BeicOKOMY pHCKy paka. [Ipodeccop Dpann Amxnmbkodep Ha3Bal TEXHOJIOTHIO
MOOHMJILHOTO TesedoHa B €€ MOJTUTHICCKOE ONpaBAaHUEe TUTAHTCKUM YEJIOBECYECKUM
DKCIIEPUMEHTOM 0€3 KOHTPOJIS W IIaHAa TPOBEICHUS - C HEMpeICcKa3yeMbIMU
MOCJICJICTBUSAMH B OyyIlIeM M Mpeaylpearsl 00 OrpoMHOM mpoliaemMe Co 310POBbEM
B 00IIIECTBE, KOTOPOE BCe 00Jiee MUPOKO U OE3TyMHO UCIIOIb3YEeT MOOUIIBLHYIO CBSI3b.

Bo3neiicTBue u3iydeHnid 0a30BbIX CTAHIUIT MOOMJIBHBIX TeJIE(DOHOB HA KUBOE

Cpenn W3BECTHBIX TEXHOTEHHBIX (DAKTOPOB, K KOTOPHIM K OTHOCSTCS H
€CTECTBCHHO-TEXHOT€HHBIE 30HbI, HETATUBHO BIMSIONIMX HA 30POBbBE YEJIOBEKA,
MOSIBWICSI HOBBIM, Ha KOTOPBI HEOOXOAMMO OOpaTUTh MPUCTAIILHOEC BHUMAHUE B
CBSI3U CO BCE BO3PACTAIOIINM IOKPBITHEM TEPPUTOPHUIN Pa3BUTHIX CTPaH MOOUIILHOU
CBSI3bIO.

HeratuBHoe BO31€WCTBHE €CTECTBEHHO-TEXHOTCHHBIX 30H, MPEICTABISIOLINX
coboit F€OIMHAMUYECKUE WU MUKPOT€OJIUHAMUYECKHUE 30HBI, YCUIIMBACTCS
COBPEMEHHBIM TEXHOT€HHBIM BO3AcHCTBHEM [45].

3emis IIPEJICTABIISIET co00l CIIOXKHYIO JHUHAMUYECKYIO CTPYKTYpY,
OCOOCHHOCTH KOTOPOM TOJILKO celuac TMO3HaITCs B 0ojee IMOJHOU Mepe.
[IpencraBinsgeT WHTEpPEC CTENECHb YCUJICHUS COBPEMEHHBIX TEXHOTCHHBIX
BO3JCHCTBUIA HA XWBOE MPHU KX B3AUMOJICHMCTBUU C €CTECTBEHHO-TEXHOTCHHBIMU
30HaMHU 3€MJIH.
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UccnenoBanusiMmu,  npoBeleHHbIMH accoluanuein «Prosantely (Ddpanmms),
SARL «Tellus» (®panuus), ’Crnunop Mateprennn” (YkpanHa), ObLIO yCTaHOBIIEHO,
YTO €CJIM 3a3€MJICHHE MAauThl IPUEMHBIX WIH TEpeAaroluX aHTeHH JJIsl MOOUJIbHBIX
TenedOHOB, 3a3eMJICHUE BETPOTE€HEPATOPOB, HEKOTOPBIX APYIHX AJIEKTPUUECKUX
YCTPOMCTB OCYLIECTBIIEHO B MECTE II€PECEYEHUs] T'E€OAMHAMUYECKUX WIIH
MUKPOT€OJMHAMUYECKUX 30H, HAaXOJALIUMXCS B COCTOSHHM PACTSDKEHMS (IO HUM
LUPKYJIHUPYET BOJA), TO 3TO BBI3BIBAET MOSBIECHUE YCUIIEHHOTO JIEBOTO TOPCHOHHOTO
1ojisg, KOTOpOoe pacnopoCcTpaHsercs I0 CHUCTEME TICONUHAMUYCCKUX 30H Ha
pacCTOsIHUSL, NOCTUTAIOIME JNECATKUA KUJIOMETPOB. Y CHUIIEHUE JIEBOIO TOPCUOHHOIO
NoJis B JAaHHOM CJy4ae€ MOXXHO OOBSICHUTb, MNPUHHMAs BO BHUMAaHUE OJHMH W3
M3BECTHBIX 3aKOHOB B3aUMOJCHUCTBUS TOPCUOHHBIX IIOJIEH, B COOTBETCTBUU C
KOTOPBIM TOPCHOHHOE T0JIe MPUTATUBAET cebe moi00Hoe. JIeBoe TOPCMOHHOE ToJIe,
CYLIECTBYIOLIEE B BBIMIEYIOMSAHYTBIX MECTAaX, NPUTATMBAET JI€BOE IIOJE,
CO371aBAEMO€ MAayTaMU AHTEHH U T.A. MauTbl aHTEHH SBIAIOTCA TI€OMETPUYECKUMU
durypamu, y KOTOPbIX JHAMETP HAMHOI'O MEHBIIE BBICOTHI, U, B COOTBETCTBUU C

mozensimu A.E. AKUMOBa, FeHEpUPYIOT JIEBOE TOJIE.

Puc.22
MauTta 6a30BOH CTaHINHU
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Puc.23.
Mavyra 0a30BoOii cTaHIMU pacnoiokeHa B paiione I'TI3
c JieBbIM TopcroHHbIM oJieM (SL neBoe TII).

B pesynbraTe mHOrosieTHUX wucciegoBanuil [45] Bo @panuun Ha npumepe
KUBOTHOBOJYECKUX KOMIUIEKCOB OBbUIO OOHApy>KE€HO, YTO YCTaHOBKAa 0a30BBIX
CTaHIIUM MOOWJIBHOM CBSI3H U BETPOTrCHEPATOPOB B MECTE IMEPECEUECHUS 30H
pa3ioMOB, B JIEBBIX TI'€ONATON€HHBIX 30HAX 3EeMJIU NPUBOJUT K PE3KOMY
BO3PACTaHUIO IeONaTOreHHOro ¢akTopa (MOSBIISIOTCS T€0TEXHOTCHHBIE U3ITyUYCHHUS B
BUJIC€ JIEBBIX TOPCHUOHHBIX TMOJIEH) , IEUCTBUE KOTOPOTO pacCIpOCTPAHSETCS IO
MPOAOJDKEHUSAM JIMHUM pa3jioMa WM pyclla NOA3€MHBIX pek. Ecam mo xonpy
pacpOCTPAHEHUSI UMEIOTCS XO3SIMCTBEHHbIE MOCTPOMKH: KOPOBHUKH, MNTHULE- H
CBUHO(EPMBI, XJIE€BA, OrOPO/IbI, KUJIbIE WU OOILECTBEHHBIE 3/1aHUS, TO 3TO CO3/1AET
yIpo3y Uil 3J0pOBbsl HAXOJAIIUXCA TaM JIIOJIEW UM KUBOTHBIX, BEAET K CHUKECHHIO
MIPOTYKTUBHOCTU OUOTHI. Y CTAHOBKA B TOUKE MEPECEUEHUSI T€OMAaTOreHHbBIX 30H MauT
C aHTEHHAMU JUIsi MOOUJILHOM CBSI3M WJIM BETPOTC€HEPATOPOB, a TAK)KE BOJOHATIOPHBIX
OalieH ¢ paauorepeaarouMU yCTPOHCTBAMHU, BBI3bIBAET U3MEHEHHUS MOBEJICHUS Y
JKUBOTHBIX, NPUBOJSIINE K CEPbE3HBIM MpoOJieMaM CO 3J0POBbEM, HE
pEIIAIOIIMMUCS TPAAULIMOHHBIMU METOJAMU BETEPHUHAPHOM HAYKH, y JIKOJIEH — K
HEJIOMOTAHUSIM Pa3InyHON 3THOJOTHH. [Ipu 3TOM nelicTBUE AeCTaObMIM3UPYIOLIEro
HKOCUCTEMBI (haKTOpa MPOCTUPAETCS BAOJIb Pa3jIoMa Ha CKOJb YroAHO OOJbIIKE
paccTosiHUA (10 JECATKOB KM, MUPHUHOWUS — 25M) OT HCTOYHHUKA
ANIEKTPOMArHUTHOTO M3JIyUYEHHMs, B TO BpeMsl KaKk B HEMOCPEICTBEHHON OJIM30CTH OT
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Ma4Thl, PACIIOJIOKCHHOH B OJaronmpusATHOW 30HE, T.. HA Y9aCTKE IMMOBEPXHOCTH, T/IE
OTCYTCTBYIOT JIEBbIC TOPCHOHHBIC TIOJII TEOMATOTCHHBIX 30H 3eMJIM WJIM B 30HE
JCHUCTBUSI TIPaBBIX TOPCHOHHBIX TIOJEH, HEraTUBHOTO 3(]deKxTa Ha 3I0pOBHE
TETJIOKPOBHBIX JKUBOTHBIX HE HAOJFOAACTCS.

Haubonee xapakTepHble TOBEACHYECKUE PEAKIIUU U OTKJIOHEHHUS B COCTOSTHUU
3I0pOBbSI Ha >KMBOTHOBOTYECKHX (epMax, HaXOISUIUXCS TMOJl BO3JCUCTBHUEM
T€OTEXHOTCHHBIX M3JTyUCHUN:

* Ha monounbsix epmax BO Bpemsi JOWKH KOPOBBI BEIyT ceOsi OECIOKOWHO,
TIOCTOSTHHO

JIBUTAIOTCS, CPBIBAIOT [OWJIBHBIA ammapar, >XUBOTHBIC OTKA3bIBAIOTCS OT
npuéMa TuIM, OyJh TO TpaBa MU OyHKEp C 36pHOM, €CIM OHH PAaCIOJIOKEHBI B
MaTOTEHHON 30HE, y KOPOB IMPOMCXOAUT 4acTas nedekarus. [TosBiasercs macTur,
YBEIMYUBACTCS KOJMYECTBO JICHKONMTOB B Mojoke. Ha oTmensHbIX (epmax
MIPOUCXOANT MK CKOTa, IPUIUHBI KOTOPOTO BETEPUHAPHI OOBSICHUTH HE MOTYT;

* Ha cBunodepmax HaOmonaeTcss KaHHUOAINW3M, >KUBOTHBIE CTAHOBSITCS
arpecCHBHBIMU, CBUHOMATKH - HEPBHBIMH, JIBHXKCHUS HEKOHTPOJUPYEMEI - JIABST
MIOPOCHT;

« Ha nrtumedepmax Kypsl CTAaHOBATCS arpeCCHUBHBIMH, 3aKJIEBBIBAIOT
ocnabieHHbIe 0COO0M, HAOIIOAAETCS CHUKEHHE SIMIICHOCKOCTH, Y TyCed CHWKaeTcs
BeC, TOJyOU MepecTaroT KOPMUTH NTSHIIOB M T€ ITOTHOAOT;

« Ha ¢depme mo pasBeaeHuto TpubOOB MPOTYKTUBHBIA CPOK MUIIEIIHS
COKpaIaercs 10 OJJHOTO roJia, B TO BpeMs Kak Ha Ipyrux (pepmMax oH COCTaBISET TPU
roja.

I'T13 - YTPO3A 3ABOJIEBAHUSA

Nwmeercs psa myOnukanui, CBI3bIBAIOIINX JJIUTEIHHOE MPEObIBAHNE YEIOBEKA
B (reomaroreHHbix 30Hax) ['TI3 ¢ yrpo3oii ero 310poBbIO.

I'TI3 npuHATO Ha3bIBATh JIOKAJIbHBIE YUYACTKU 36MHOM MTOBEPXHOCTH, B KOTOPBIX
OTHEJIbHbIE BUJbl PACTEHUWA M KUBOTHBIX, @ TaKXE W YEJIOBEK HCIBITHIBAIOT
HEOLTYTUMOE CTPECCOBOE BO3JIEUCTBUE, NMPUBOIAIIECE K BOSHUKHOBEHUIO Pa3JINYHBIX
(YHKIIMOHATIBHBIX PACCTPOIMCTB, CHUKEHUIO CONPOTUBIIAEMOCTH 3a0oseBanusam [47-
58].

Hpyrumu cnoBamu, Kk I'TI3 OTHOCATCA ydacTKM 3€MHOM ITOBEPXHOCTH, TIE
MIPOSIBIISIFOTCS. @aHOMAJIbHBIE U3JIYYEHUSI, BBI3IBAIOIINE MMATOJIOTHUYECKOE COCTOSHUE Y
YKUBBIX OPTaHU3MOB, B YaCTHOCTH Y YEJIOBEKA.
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3eMiss mpeacTaBisieT cO0O0M CIOXKHYIO JIUHAMUYECKYH CTPYKTYpY,
0COOEHHOCTH KOTOPOM TOJIBKO ceiuac Mo3Har0TCs B 00JIee MOoJHOM Mepe.

Kpome kocmuyeckux cuil, Ha Hee BIMSIIOT M (DAKTOPHI SBHO 3E€MHOTO
MIPOUCXOXKICHUS: MAarHUTOTUIPOAMHAMUYECKUE SIBJICHUS, T€OJOTMUYECKUE TPEUIUHbI
U T.[.

DTO CII0KHOE B3aUMOJECHCTBUE CO3/Ia€T SHEPrOCUIIOBOM KapKac - CHUCTEMBI
JIMHUMN, TI0JIOC, 30H U ceTOK. CaMbIMU paclpOCTPAHEHHBIMH MO TUIOMIAIA U Haubosee
BPEIHBIMU JJIsl YEJIOBEKAa 30HAMH SIBIISIETCSl TaK Ha3blBaemasi reoOHOJIOTHYecKas
cetka (cetka I'TI3), mokpriBaromasi Bcro 3emito. Kpome Toro, mcrounukamu [T13
SBJISIIOTCSL TPELIMHBI 3€MHOM KOpBI, KapCTOBbIE MYCTOTHI M BO MHOTHX CIIy4asx
IPYHTOBBIE BOJIBI.

Ha ¢ynnamentanbHoM HayuyHoMm ypoBHe mnpupoay I[TI3 cBszeiBatoT ¢
KJIACCUYECKUM CIIMHOM, T.€. JAHHbIE 30HbI SBISAIOTCSA pasHOBUAHOCTHIO TII [59]. Ilpu
stoM wuccinenoBatenn TII oOpamaioT BHUMaHuWe Ha TO, YTO YIOMSHYTBIC OIS
MOPOXKAAIOTCS YIJIOBBIM MOMEHTOM BpPAICHUS WM KIACCUYECKUM CIMHOM, a HE
MarHUTHBIM MOMEHTOM.

UenoBek OKa3bIBA€TCA MOJ HETaTUBHBIM BoszaercTtBueM 113 B cuity Toro, 4ro
OH BBIHYKJICH JUIMTEIIbHOE BPEMs HAXOJUThCS Ha pabodyeM MECTE WM B JKHWIMILAX,
KOTOpPBIE pa3MelleHbl HerocpeacTBeHHO B ['T13.

Huns moucka reomnatoreHHbIX 30H (I'TI3) B OCHOBHOM  MOJB3YIOTCS
onoduznaeckum 3¢ hexTom miu ouosokarueii. [IonckoBbIM TPHOOPOM SBIISICTCS cCaM
YeJIOBEK, CHaOKEHHBIM MPOCTEUITUMU HHAUKATOPAMU - OTBECOM (MasITHUKOM) WIIH
OMopaMKoil - MpoBOJIOKOM, n3ornytod B Buae OykB I' mmm II. Pazmep BerBeit I’
-o0pa3noit pamku 1:2 mnu 1:3. [61]. Ha xopoTkuii KoHEI[ oJeTa TOHKasi TPyOOUKa,
yTOOBI TMPOBOJIOKA MOTJIa JIETKO IMOBOPAYMBATHCS. DTOT KOHEI[ JEPKUT B PYKE
onepartop. JIoOkaMOHHBIM MAaATHUK - 3TO OTBEC C I'PY3UKOM HAa OJHOM KOHIIE HUTH
nuHou 20 - 30 cMm, Ipyroil KOHEl KOTOPOU AEPKUT B MPABOMl PyKE OINEepaTop, 3akan
€ro MeX a1y OOJIBIITUM M yKa3aTeIbHbIM NajibllaMu. «Marudeckuil MasiTHUK» TIPUIIEN
K HaMm u3 apeBHero Kwuras uepe3 Muaguro, Erunmer m I'penuro. MasTHuk emé B
JPEBHOCTU MPUMEHSJICA JJI1 MOMCKOB MCTOYHHKOB BOJbI, MOJIE3HBIX HCKOIAEMBIX.
HecmoTpst Ha nonrue npomeamme TbICIYeNneTrs, 10 HallluX JHEW CBOMCTBA MAsITHUKA
CUMTAIIUCh TANHCTBEHHBIMU, HEOOBSICHUMBIMH.

JIns B 1993 rony [61] BnepBbie MosiBUSIACh Bepcusi (PU3UUYECKUX CBOMCTBAX
MasiTHUKA. B COOTBKETCTBUM € 3TOM BEPCUEH CUUTAIOT, YTO B HUTU MAsTHUKA U B
Onopamkax Tedy€T OHOTOK, CO3JaBaeMblii pabOTAIOIMUM CEpJIlLeM olepaTropa

OMOJOKalMK, JAEpXKAlIero B PyKe HUTh MasTHUKA (WK pamKy).ITOT MyJIbCUPYIO-
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IMHA, B CPEAHEM HE paBHBIM HYJII TOK, 3aMbBIKACTCA 4YEpe3 OKPYKAIOLIUN
MOHU3UPOBAHHBIN BO3IyX.

MHOrO4YHUCIIEHHBIE TIPOBEPOYHBIE 3KCIEPUMEHTHI JOKA3bIBAKOT, YTO MAasiTHUK
BMECTE C TpYy3MKOM U OuopaMKa o00Jlaal0OT CBOWCTBOM YydacTKa IENu
AJEKTPUYECKOTO0 TOKA, HA KOTOPBIM JIEWCTBYIOT BHEIIHWE MArHUTHbIE nons. B
pe3yJsibTaTe MHAMKATOP MPUXOJIUT B KOJIeOATeIbHOE WM BpallaTeIbHOE IBUKEHHE, a
OMOpaMKH [MOBOPAYMBAIOTCS HAIIPABO MJIM HAJIEBO.

buonokanmoHHble WHIUKATOPHl 00J1a/1al0T BBICOKOM YYBCTBUTEIBHOCTBIO M
OBICTPOJIEHCTBUEM, YE€M U OOBSACHIETCA HMX NPUMEHEHUE B OOJIBIIOM YHUCIE
pa3IUUHbIX 00JacTel NeATeIbHOCTH JIIO/ICH.

Opnako cymecTByeT M anbTepHaTWBHas Bepcud. lIpenmomararor, 4ro B
pe3yabTaTe B3aMMOJIEMCTBUS aypbl 4YEJIOBEKAa C TI'E€ONAaTOrE€HHBIMH 30HAMHU,
TEXHOIATOT€HHBIMU W3JYYEHUSIMU DJJIEKTPOHHOM TEXHUKH MO3T 4YEJOBEKa
BbIpa0aThIBa€T KOMAaH/bl, B pe3yJbTaTe KOTOPBIX  BO3HHUKAET UJEOMOTOPHAs
peakuus pyK U MAasITHUK COBEpIIAET KOJeOaTeIbHOE UM BpallaTeIbHOE JIBUKEHUE,
1 OMOpaMKH MOBOPAYMBAIOTCS COOTBETCTBEHHO HAJIEBO WJIM HAMPaBO.

Pa3pabotansl uHaukatopel TOpcuoHHBIX moner — HWI'A-1 u BEI'A-10,
HroiimoBouka-01, KOTpBIX UCHOJB3YIOT HAPSAY C METOAOM OMOJIOKALIMH.

Bo3neiicrBue I'TI3 Ha yesnoBeka.

B wmupe cymecTByeT A0CTaTOYHO yOeauTeNbHas CTaTUCTHKA 3a00JIeBaHUMN
aroaed, quutenbHoe Bpems HaxoauBiuuxcs B ['T13. Otu dakTel TpeOyroT cepbe3HOTO
W3Y4YCHUS, OJIHAKO, YK€ O4YEeBHAHA HEOOXOIMMOCTh pa3pabOTKH YCTPOWCTBA TIO
NpeOTBPALICHUIO OOJIE3HETBOPHOTO JAEWCTBUSI ITUX 30H Ha OMOJIOTUYECKHUE
CHUCTEMBI.

O6biunoe Bnusinue [TI3 Ha dYenoBeka OIEHUBAETCA IO COCTOSHUIO €0
3I0pOBbsl MMOCJE JUIMTENbHOTO TpeObiBaHus B 30He. Kak mnpaBuio, 3TO
OCYIIECTBIISIETCS] ITyTEM OIMpOca yKe 3a00JIEBITUX JIFOJAEH M YCTAaHOBIICHUS HATUYMS
[TI3 B mectax WX HIJIUTENBHOTO MNPEObIBAaHUS C TMOMOIIBI0 METOJa OMOJIOKAIIUU.
Takux paHHBIX HAKOOWIOCH O4YeHbL MHOro. MccinemoBanmsimm BimsgHus 1113 Ha
YEJI0BEKA 3aHUMAJIUCh YUYEHBIE PA3HBIX CTPAH U PA3JIUYHBIX CIICLIUATIBbHOCTEM.

N3 6obIIOro 4ucia UCCASJOBAHUM B 3TOM HAIPaBJICHUM MOXHO OTMETUTH
CJIEIYOIIMX

. HeMenkoro ydeHoro I['ycraBa ¢on Ilons («3emMHBIE JyuyHd Kak

naToreHHsIi daktopy», 1932 r.);
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. yenickoro Bpada-oHkosiora Onapuxa Opuszeka (mpopaboTtan B 3ToM
obmactu okojo 20 ner);

. HEMEIIKOTO JJoKTopa Meauiiuabl Mandpena Kyppu (1950 1.);

. HeMenkoro reodusuka B. ®@putya («IIpodnema I'TI3 ¢ Touku 3peHus
reopuzukm», 1955 r.);

. aHrmiickoro reosiora Moxuma BanbeTepa (aBTOp MOHATHS «reonaTUsD B
KHHUTE «3arajka BoJaeoHoro nmpyra», 1955 r.);

. HEMEIKOIro JIOKTOpa MeIMUMHbI JDpHcTa XapTMmaHa («3abojieBaHHe Kak
npo0iemMa MecTa pacroiokeHus», 1964 r.);

. nojibckoro uHxeHepa HMepxku Apepmana («BoszaeiicTBue wuziydeHUs
reo0MOJIOTMYECKOM CeTH Ha 3JI0pOBbE M CMEPTHOCTh YE€JIOBEKa B 3aBUCUMOCTH OT
MOJIOKEHUST MECTa CHA M MPEObIBAaHUS B TIOJIC U3JIYUSHUS ITOU ceTu», 1978 1.);

. aBcTpuiickoi uccienoBatenbHullbl KaT baxnep («OmnbIT 1030X0411a%,
1984 1.);

bonee moapobubie cBeneHust 00 STUX HCCIEAOBAHUAX MOKHO HAlTH B paboTax
[62]. B coobmenun [63] peubr uaeT 00 OJHOM M3 BO3MOXHBIX IOJXOJOB K
unTeprnperanuu noHsITus «I'TI3» ¢ Touku 3peHust METUIIUHCKON YKOJIOTUH.

Kat Baxnep - u3BecTHbIil yueHbIN B 00JaCTH OMO3HEPrOJIOrUH - OOJIee YeM 3a
20 net cBoel MHTEHCUBHOM paboThl o0be3nuia 14 cTpaH, B KOTOPBIX HCCIeA0Bala
BiussHue ['TI3 Ha yenoBeka.

Bcero Kot baxnep o6cnenoBana okono 11 Thic. 4enoBek, B TOM 4Hcie 6 ThIC.
B3POCIIbIX, 3 ThIC. NOAPOCTKOB U 1,5 ThIic. MuaaeHues. [lo ee maHHbIM, TOJIBKO 5%
oOcnenoBanHbIX, HaxomuBimxcs B [TI3, He ObuM TOABEPKEHBI 3a00JICBAHUSIM.
[Tatonmoruss y nAwjae, NpoXUBAWIIUX JuTenabHoe Bpems B [1I3, camas
pazHooOpa3Has: OT JIErKUX ICUXUYECKHUX PACCTPOMCTB JO PAKOBBIX 3a00JIEBAHMIA,
UH(ApPKTOB, UHCYJIBTOB, PACCESTHHOTO CKJIEpPO3a U T.I1. [64].

['maBHBIMM TATOr€HHBIMU 30HAMHU CIEIUAIHUCTH CUMUTAIOT TJI00aJbHbIC
MPSIMOYTOJIbHYIO M IMAarOHAJIbHYIO TPayCHBIE CETKHU.

[IpssmoyroJibHas ceTka OpUEHTUPOBaHa MO CTOPOHAM cBeTa. B Hammx mmpoTax
pacCTOsSIHUE MEXK]ly CETKaMU COCTABJISIET OKOJIO 2 M B HalIPaBJIEHUU CEBEP - kOT U 2,5
M BOCTOK - 3aman (puc. 24). lllupuHa nuHUN ceTKH MpUOIU3UTENBHO paBHa 20 cM.
Nwmerorca cBenenus o Ttom, uro ['TI3 u ux nepecedeHus: - y3ibl, KOJIEONIOTCA C
NEPUOJUYHOCTHIO 1 MecsIIl O HUKIOUAE, CMEIAsCh OT CBOETO MEPBOHAYAIBHOTO
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1oJiokeHus Ha 1+1,5 m.

JlnutensHoe mnpeObiBaHWe yenoBeka B oOmactu Biusinusa ['TI3 HeratuBHO
oTpaxkaeTcsi Ha ero 310poBbe. OCOOEHHO OMacHO JOJTOBPEMEHHOE NpeObIBaHKE
YeJI0BEKA B MECTax IIEPECECUCHUs ITUX JIMHUAMN.

N3Bectno, uto TU TI'TI3 OwiBatoT 1IBYyX BHUIOB - JIEBbIE U TIpPaBbIC.
DKCIIEpPUMEHTAIBHO JO0KA3aHO, YTO HA YEJIOBEKAa HETATUBHOE BIIMSHUE OKa3bIBAIOT
npeuMyiiecTBeHHo JieBble TII, XOTs mnmuTenbHOe TpeObIBaHWE B 30HE JACHCTBUS
npasbix TII 3emiu Takke HeOE30MaCHO.

[Ipu nnuTenbHOM NpeObIBaHUM B HEOJIArONMpPUATHOM 30HE (PYHKIMU Pa3HBIX
opraHoB Bce 0osiee u Oosiee paccTpanBaroTcsa. YenoBek HEU30E€KHO 3a00JIeBaET.

Haubonee wyacto BCTpedaroTCs OHKOJOTMYECKHE, COCYIMCThIE W HEPBHO-
NCUXUYECKUE 3a00JIeBaHMs, HApYLICHHUS OMOPHO-IBUTATEILHOTO alapara.

Ectb psin onpenesieHHbIX PU3HAKOB TOIO, YTO YEJIOBEK MIPOBOAUT CBOM OTIBIX
B ['1I3: anTumaruss k MecTy mnpeObIBaHUS W MECTy CHa, JUIMTEIBHOE 3aChIIIaHUE,
IUIOXOM COH, OECHOKOWHOE COCTOSIHHE, YCTaJOCThb YTPOM IIOCJIE€ MPOCHIMAHHUA,
HEPBO3HOCTh W JICTIPECCHS, YCKOPEHHOE cepjlieOueHue (Taxukapusi), OXJIaxICHBI
KoHeyHocTH. K cokalleHHio, Bpauu HE BCErja CBA3BIBAIOT 3TH (PYHKIMOHAJIbHbBIE
pacctporictBa ¢ BiausiuueM ['T13, crpeMsach jJe4nTh MalueHTOB Pa3HbIMHU CIIOCOOAMH,
BKJIIOYAsi U1 HEOE30IAaCHbIE JIs 3/10POBbs MPETAPaTHI.

UYenoBek, KOTOPBIN HE ObLT BBIBEJECH M3 OMACHOM 30HBI, HE OyACT BBUICYCH, U
00je3Hb OyJeT MporpeccupoBaTh, HPOSBISIS CBOM HOBbIE KadyecTBa, CHUXKas
CONPOTHUBIISIEMOCTh OPTaHU3MA.

I[To nanaeiM Bcemupnoit Opranmzamuu 3apaBooxpanenus (BO3) cpenu
COLMAJbHO 3HAYUMBIX TPAJAULUMOHHBIX HEAYTOB MOCTOSHHO JUAUPYIOT

OHKOJIOTHYCCKHUEC, CCPACUYHO-COCYAUCTBHIC W PEBMATHYCCKHC 3a00JIeBaHUs. KpI/IBaSI

50



ATOrO0 Mpolecca HEYMOJMMO HJET BBEpPX B CBSA3M C TeMIIaMU YpOaHM3alUU U
YCUJICHUEM JICMCTBUSI Ha JIIOJIEH TEXHOTEHHBIX (DAaKTOPOB OKPYXKAIOIIEH Cpebl:
AJIIEKTPOMArHUTHBIX TOJIEH, TPAHCIOPTA, 3arpsi3HEHUs] BO3AYIIHOM M BOJHOW Cpel,
MPOIYKTOB MTUTAHUSI U T.II.

EcTtecTBeHHO, 4TO MecTO TpeObIBaHMS 370POBOTO WM OOJIBHOTO YEIOBEKa,
TaM, TJie OH MPOBOAMUT OOJBIIYIO YacThb CBOETO BpEMEHHU (CIajbHOE WM pabouee
MECTO), OYEHb BaXKHO AJI1 HEr0, OCOOCHHO €CJIM OHO HAXOAMTCS B HEOJIaronpusaTHON
30HE. OJTO mMaryOHO CKa3bIBACTCSI HA COCTOSIHUM €ro 370POBbS, MPOBOIUPYET
(GyHKIIMOHAIBHBIE HAPYIICHUS, YCKOPSET pa3BUTHUE BOCHAJIUTEIBHBIX MPOIIECCOB U
NPUBOJUT K JedopMalii sHEpProkapkaca (COOCTBEHHOTO OMOIOJIsl) OpraHu3Ma U Kak
CIIEJICTBUE K TSDKENBIM 3a00JIEBaHUSIM - Pa3IU4HbBIM (opMaMm paka, HApYIICHHUSIM
KOPOHApHOTO ¥ MO3TOBOI'0 KPOBOOOpAIIEHUS, TOJIUAPTPUTY, PACCEIHHOMY CKJIEPO3Y.

[To MHEHMIO psiia U3BECTHBIX 3apYOEKHBIX U OTEYECTBEHHBIX MCCIEeN0BaTENeH
(. Koomn, XX.b. Mapkonnec, T. Hapoku, B.Il. Kasnauees, A.Il. [IyGpos, B.A.
[ubko, II. ®penux, B.T. IlpoxopoB u np.) 6onee 50 % oT oOmero uucia
PETHCTPUPYEMBIX PAKOBBIX, CEPACYHO-COCYIUCTBHIX W CYCTaBHBIX 3a00JICBaHUN
CBSI3aHBI C HAXOXKJICHHEM JItoJiel B reonaToreHHbiX 3oHax (I'TI3).

Cotrpynnuku Llentpa "OkBatop" (PD, r. Omck, qupektop K.M.H. A.KocoB) u
kadeapel O'MA npoBenu ucCeIOBaHUS HAa KOHTUHTEHTE  OOJBHBIX 56 4eloBeK
(100 %). C mnoaTBEpX ICHHBIM JUArHO30M OHKOJOTMYECKOTO 3abojieBaHUs
paznuuHoi nokanuzauu- S1 yenosek (91.0%), B OCHOBHOM, TpETbEl U YETBEPTOM
craaueit nporecca u S5 dyenosek (9.0 %), ¢ He yTOUHEHHBIM HAa MOMEHT MPOBEIACHUS
ucclieoBaHuii, auarHo3oM. Ilocine mnmojgy4deHHus: COOTBETCTBYIOLIETO COTJIACHs
(pa3permieHust) GOJIBHOTO M €r0 POJICTBEHHUKOB, BBIE3)KAJIM HA MECTO MPOKUBAHUS
MAlUEHTOB, IJIe MTPOBOAMIN HEOOXOAUMBIE U3MEPECHHUSI.

CpencrBa nu3MepeHus:

1. OcnoBoit uzmepenuit ciyxui npudop "UI'A-1" (MHAMKATOp T€OMArHUTHBIX
anomanuii), Ne 0402013, ceprudukar coorBerctBus POCC RU.AS. H07346 No
0418272.

2. 3amepsl paauaonHoro ¢ona mposoauwinck npudbopom "bensap", PKCh-
104, Ne 920049014.

3. Ans omnpenaeneHUss HANPSAKEHHOCTU BJIEKTPOMArHUTHOTO MOJS
ucnosbzoBaics npudop "TRIFIELD® METR", Ne 85034.

4. buonokalMOHHBIA MeTOJ (paMKa, MasiTHUK, OareT).*
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Pe3yabTaTthl ncciaenopanus\l

Bcero 6b110 uccnenoBano 56 (100%) yenosek. Mccnenyemas rpyrna 00JIbHBIX
JIEIUIIach Ha TPHU BO3pacTHBIX moarpynmsl: 31-45 mer — 10 (18%) yenosek; 46—60
et — 33 (59%) genosek; 61 u Boie — 13 (23%) denoBek. I3 HUX ¢ IUAarHO30M:
pak JIerkoro (IeHTpaIbHBIN Wi niepudepudeckuii) — 26 (46%) den.; pak MOJIOYHOM
xene3bl — 8 (14%) yen.; pak xxenyaka wiam numieBona — 7 (13%) ven.; capkoMbl —
2 (4%) uen.; pak Tena win medku Matku — 3 (5%) yen.; Ipyrue jJokaauzanuu — 5
(9%) uyen.; nuarHo3 He NMOATBEPKIAEH — 5 (9%) dven. Pe3ynbrarsl HccienoBaHUs
3aBUCUMOCTH OHKOJIOTMUECKMX 3a00JIEBaHHI OT MecCTa pacHoJIOKEHUS U CpOKa
HAax0’KJICHUS YEJIOBEKA B 3TOM MECTE ITOKa3aHbl Ha puc. 25, 26.
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Kpome Toro, Obuin 00cCiieIOBaHbl WICHBI CEMEW OHKOJIOIMYECKUX OOJIbHBIX.
PesynbraTel mokaszansl Ha puc. 27.
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Puc. 27

ITo nannsim K. baxnep, nu 3. XapTmaHa, KpUTUYECKUM BPEMEHEM HAXOXKJICHUS
yenoBeka B ['TI3 ays 0Opa3oBaHus y HETO OHKOIATOJIOTHH SIBISIETCS CPOK 4—6 JIeT.

CnenoBarenbHo, reonmatoreHHbsie 30HBI (['TI3) sABIAOTCS MOIIHBIM
Hecnienuduueckum  (PaKTopoM, BO3ACHCTBHUE KOTOPBHIX MPUBOIUT K CEPHESHBIM
HapyHICHUSIM PA3JIUYHBIX YPOBHEM pEryJsiliMM OPraHOB W CHCTEM OpraHu3ma.
JlnutenbHOoe HaxoaeHuu uenoBeka B I'113, B cpemHem or 5 g0 7 J€T, MOXET
NPUBOJUTH K PA3BUTHIO OHKOJOTHYECKUX 3a00JIEBAHMM PA3IUYHBIX JIOKAIU3AIIUMN,
HapyLIEHUI MO3TOBOTO M KOPOHApHOro KpoBooOpameHHs. 3aMeiseT
pernapaTUBHbIE MPOLIECCHI, MOBHIIIAET MPOUEHT OCIOKHEHUN W PELUJIUBOB TOCIHE
IIPOBEIEHHOTO JICUCHUS.

* CaMbIM ONaCHBIM, CJIETyeT CUYUTATh HAXOXKJEHUE B MPOCKIMU JIBOMHOTO y3Jia
XapTtMmaHa u Kyppu (23 %) - onHkosoruyeckoe 3a00JieBaHUE MOXKET
BO3HUKHYTbH B T€UeHUE 4-5 neT u naxe panbme. IIpu sToM 3abojeBaHue
MIPOTEKAET arpeCCUBHO, YaCTO PELUIUBUPYET U B OOJBIIMHCTBE CIy4aeB 3aKaHUMBA-
€TCs1 JIETATbHBIM UCXOJIOM.

* Camoii uactoii cTpykTypHod mnpoekuued ['1I3 mnpucyrcrByromei mnpu
HaJIMYUU OHKOJIOTMYECKOIO Mpoliecca ABISIETCA y3ea XapTmaHa u nHus Kyppu — 64
% city4aes.

* [IpuBeneHHbIE J@HHBIC NTUArpaMMBbl YOSIUTEIHHO JTOKA3BIBAIOT MPUYUHHO-

CJIEJICTBEHHYI0  CBSI3b MeXy [ 113 1 oHKOJOTHYeCKUMH 3a00JI€BaHUSIMH.
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O BO3MOKHBIX MEXAHU3MAX BO3JIEVCTBUS
TII HA YEJIOBEKA

Panee cuuramoch, 4TO yINpaBJIE€HHUE HA BCEX YPOBHAX OpTraHU3AUUU
o6noobbekTa ocymectBisiercs cinadbiMu OMII u TII, koTOpble aKTUBUPYIOT WIIU
JICAKTUBUPYIOT T€ UJIN UHBIE ITPOLIECCHI.

Takoro pona wusnydarenssmM, (GOPMUPYIOIIMMH ciadble, HO JETEPMHUHHUPO-
BAHHBIE TOPCHOHHBIE CUTHAJIBI YNPABJICHUS HA YPOBHE OPraHOB, TKAHEW MU KIIETOK,
MOTYT ABISITbCS  TIl MOHMTOPOB TEIEBU30POB, MOOMIIBHBIX TENEPOHOB, OA30BBIX
CTaHIM MOOWJIbHBIX TEIE(POHOB, F€ONATOr€HHBIE 30HbI 3EMJIM, a TAK)KE Pa3IMYHOTO
poAa CUMBOJIbI, HAHECEHHBIE HA METAJIJT WU IUDJIEKTPHK.

JItoObie cumBosIbI HecyT uWH(popMmanuio. OIHAKO MPAKTUYECKH BO BCEX
OPUPOJHBIX Hpoleccax HHPOpManMs NPUCYTCTBYeT C myMamu. [IpusHak
uHpOpMaAllMM O KUBOM - HAJIMYME€ CHUMMETPUU, NPUYEM C OOJIBIIMM YHUCIOM
HampaBieHuil oceil cummerpuu. Co3HaTeNbHbIE WIM OECCO3HATENIbHbIE TBOPEHUS
KHUBBIX CYIIECTB TaKXe, KaK MpPaBUIIO, OOJAJAIOT OMpPEIEICHHON CHMMETPHEH.
CummeTpus - HeoTbemiieMas 4YacTh Mojenei Ouoreomerpuu. IIpu stom Manas
ACUMMETpHSI - YCJIOBHE CYLIECTBOBAHUS CJI0KHOTO, B TOM YHMCJIE WU JKMBOTO, B
JIMHAMHAYECKOM paBHOBecHUU [16].

Bo3zneiicTBue cinaObIX CUMMETPUYHBIX U MaJ0 aCUMMETPUYHBIX TOPCHOHHBIX
IIOJIEM HA OPraHMW3M MOXKET BBI3BATh B HEM T€ WJIM MHBIE IIPOLIECCH U U3MEHEHHS.
Takue 3¢ ekl 0osee BBIPAKEHBI MPU OTHOCUTENIBHO JJIUTEIHHOM BO3JIEHCTBUH,
WIK TpPU BBEACHUU OMOTr€OMETPUYECKOW CEMAHTHKH, 3aleyaTICHHOW Ha JKUIKHX
HOCHUTENIAX, HAIPUMED, HA BOAHBIX WJIM MHBIX aCCOIMATaX.

Bynem Ha3bpIBaTh 3JIEKTPOMAarHUTHBIE CUTHAJbI MAJIOM MOIIHOCTH, COMPOBOXK-
JlaéMble COOTBETCTBYIOIIMMU TOPCUOHHBIMM KOMIIOHEHTaMH, OO0JIaJalonuMu
CUMMETpHUei, OMOTreOMETPUUYECKUMHU YMIPaBISIOMKUMU BO3AeHCTBUsIMU. Takue
curHansl renepupyrotr MmoHuTopsl [IK, teneBuzopel, CBY - neun u np. Paznuynoro
poa PYHMUYECKHE CHUMBOJIBI MOXXHO PacCMAaTpUBAaTh KaK I€HEPaTOPbl TOPCHOHHBIX
BO3/IeHcTBUIM Masoil momHocTu. Ecnm opma curhana takoro reHeparopa MMeeT
XapaKTEpUCTHUKH, COBNAAAIOIINE C XapAKTEPUCTUKAMU OpraHu3Ma WJIM €ro 4acTel Ha
pa3HBIX YPOBHSIX CJIOKHOCTH, TO BIIMSHUE TAaKOTO B3aWMOJEWUCTBUA OyJeT BeCbMa U
BECbMa OUIYTHUMO. B 1aHHOM ciyyae 3TOT (DEHOMEH MOXHO paccMaTpuBaTh Kak
HEJIMHEMHBIA OTBET OTKPBITOM HEPAaBHOBECHOM CHUCTEMBbl HA BHENIHEE MAJIOE
TOPCUOHHOE BO3MYILECHHUE.

JlelicTBHe Takux OHWOTeOMETPUUECKUX TEHEPATOPOB JOKAa3aHO OIBITOM
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NoKoJIeHuM. Ho He KaXAplil 3HAaK WM pyHa IOAXOAUT KOHKPETHOMY YEJIOBEKY
BCJIEJICTBUE PA3IHUUS XapaKTEpPUCTUK TIeHepaTopa W opranusMa. KauecTBo
reHepaTopa JOJKHO ONPEAENAThCA HHANBUIYAIBHO JIJIs1 KQXKI0r0 YEJIOBEKa.

B paccmarpuBaeMOM HaMH ciydae U3  M3BECTHBIX CIOCOOOB OpraHu3aluu
HOCUTEJEeH yIpaBlIeHUsI B TOMEOCTaTax 1elIecoo0pa3Ho BBIACIUTh HH(OPMALIMOHHO -
HHEPreTUYECKOE I0JIeBOE 00pa3oBaHME (TOPCHOHHO-CIMHOBOE), SHEPIUs KOTOPOIO
3HQUMMO MaJla 10 OTHOLIEHHIO K B3HEPruM Ipeodpa3oBaHUN B TOMEOCTArTe,
MIPOUCXOIAIINX TI0]T BO3JICHCTBUEM caMOl WH(OpMAITUH.

HenocpencTBeHHbIM J€TEKTOPOM HH(POpMaUMM B OpPraHU3ME SIBIISIETCS
CBs3aHHas BOJA, KOTOpass IMOJA BO3JAEHCTBUEM NPOCTPAHCTBEHHBIX KOMIUIEKCOB
HOcHUTeNd MH(OpMaIMu MepecTpauBaeT CBOIO CTPYKTYPY, YTO B KOHEYHOM HTOTE
MEHSIET CBOMCTBAa MOJEKYJ XHMMHUUYECKOI0 BEIIEeCTBA, OKPY>KEHHBIX BOJHOU
«pyOaIIKomn».

YacTte MOJIEKYJISIPHOTO CyOcTpaTa >KMBBIX CHCTEM IOCTOSSHHO HAXOJWUTCS B
B030Y>K/IECHHOM BBICOKO?HEPI€TUYECKOM HEPAaBHOBECHOM COCTOSIHUH.

brnaromapss 3TOMy OHM HOCTOSSHHO TOTOBBI K pa0OT€ M BBIINOJHSIOT €€ C
MaKCUMaJIbHOU 3((HEKTUBHOCTHIO. YCTOMYMBOCTh MX HEPABHOBECHOTO COCTOSHUS
o0OecreynBaeTcs, ¢ OJHOM CTOPOHBI, CHEHUPUUYECKOH CTPYKTypod H (popmoit
WHIUBUYAIbHBIX MOJIEKYJI, C APYTON - B3aMMOJIEUCTBHEM BO30YKICHHBIX MOJEKYJI,
o0Opa3yolux cBOeoOpa3Hble aHCaMOIU. DTy 3HEPrUI0 HA3bIBAIOT CTPYKTYPHOW WIU
cBoOOHOM [65]. B3aumoneiicTBue aHcamOiied u 00pa30BaHHBIX B3aWMOCBSI3aHHBIX
HAJICUCTEM MPEIITOJIOKUTEIIBHO TOPCHOHHOE.

B 30-e roger A. I'. I'ypBuuem ObUIO OOHApy’>KE€HO, YTO JIIOOBIE >KUBbBIE
OpraHu3MBbI CTIOCOOHBI U3Ty4aTh (DOTOHBI B YIBTPAPHOIECTOBOM IHAIA30HE CIEKTPA.
@DOTOHBI BBICTYNAIOT B POJU HEOOXOAUMOTO (pakTopa HHIYKUUU KIETOYHOTO
JIEJIEHMS], B CBSI3H C YEM 3TO U3JIy4eHHE ObUIO HA3BaHO MUTOI€HETHUECKHUM.

Kpome toro, Bce xuBbIe CUCTEMBI CITIOCOOHBI UCITYCKATh 3HAUYNUTEIbHBIN MOTOK
(GOTOHOB ¥ B BUIUMOM 00JIACTH CIIEKTPa B BUJIE BCIIBIIIECK. BCIBIIIKYM HHUIIUUPYIOTCS
UMHOTJa OYeHb CJIA0BIMU MO 3HEPreTUYECKOMY HKBHUBAJICHTY BO3JEHUCTBUSMU Ha
KJIETKH, YTO CBHUJAETEIbCTBYET O MpeodiadarolieM HH(OOPMALMOHHOM MEXaHU3Me
3aIyCKa ITUX U3IIy4EHUN.

CnexkTpanpHbIl aHalu3 CIOHTAHHOIO M JETrpaJallMOHHOTO HU3Jy4YEHUS
CBUJETENIBCTBYET, YTO MOJIEKYJISIPHBIA CyOCTpaT >KMBBIX OPraHU3MOB HAXOAMTCS B
COCTOSIHUM, BEChbMa JaJ€KOM OT TEPMOAMHAMUYECKOTO PAaBHOBECHSI BCIEICTBUE
BBICOKOW 3aCEJIEHHOCTH BEPXHUX JJIEKTPOHHBIX YPOBHEH [65].

CrnenanHblii BBIBOJ COIJIACYeTCS C pe3yJbTaTaMH, MOJYYEHHBIMU JAPYTHUMH
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MeTojaMU. BBIACHSETCSA, 4TO B XOJ€ MHOTHX (DEPMEHTATUBHBIX OKHCIUTEIBHBIX
MPOIIECCOB O0pa3ylOTCsl MPOJAYKTHI B BO30YXKJIEHHOM TPUIUIETHOM COCTOsSIHMHM. B
JaHHOM CJy4Yae DJHEprus He AUCCUNAIMPYETCS 4Yepe3 TEIUIOBOW KaHall, a
3aTpayMBaEeTCs Ha OCYIIECTBICHUE Oumosiormdeckux (pyHkuuii [65]. Bpems xuzHu
TaKUX COCTOSHUN HE OBUIO ObI OOJIBIIMM, €CIu OBl BO30Y’KJICHHBIC MOJICKYJIBI HE
OOBEANHSINCh, B aHCaMOJIM, KOTOpbIE, B CBOIO Ouepeab, HE OOpa30oBbIBAIH Obl
B3aMMOCBSI3aHHBIE HAJCHCTEMbl. B Takux aHcaMOJsX 5SJIEKTPOHHBIE MEPEXOAbl
JIOJKHBI COBEPINATHCS KOOIMEpaTUBHO. JleWCTBUTENBHO, OBbUIO OOHAPYKEHO, YTO
u3JlydeHue OMOCHUCTEM BBICOKOKOTEPEHTHO, T.€. MpeJcTaBisieT cOOOu
AJIEKTPOMArHuTHBIE BOJHBI, (a3bl KOTOPBIX COTJACOBaHBl BO BPEMEHU U
MpoCcTpaHcTBe [65].

UenoBek SIBISETCS CIIOKHON TOPCHOHHON CUCTEMOM CTPOr0 MHIAMBHUIYATHHOTO
THUIIA, KOTOpasi XapaKTePU3yeTCsl YHUKAIbHONW HH(POPMAIIMEH, OTIPEIEIISIIOIIEH, B TOM
YHUCJIE COCTOSIHUE €ro 3A0poBbs. llom 340pOBbEM MOXHO MOHMMaTb  TapMOHUIO
MH()OPMAIIMOHHO-PHEPTEeTUYECKUX B3aUMOOTHOIICHUN MEXIYy WUHIUBUIAYYMOM U
[Ipuponoii (okpyxarolie cpeaoit). ITta rapMOHHUSI BbIpaXaeTcs uyepe3 roMeocTas
opraHvsma B (pU3MYECKOM, YMCTBEHHOM U TyXOBHOM IlJIaHAX.

Onnoit w3 cocrapnstomux TII dYenoBeka sBsieTCsl 4YacTh, coO37aBaemasi
OPUPOAHBIM paanoakTUBHBIM (GoHOM (I[TPD), mox mMOCTOSHHBIM BO3ACHCTBHEM
KOTOPOTO KMUBET YEJIOBEK M BCs OMOTa HA 36MHOM IIIape.

B pa3sHbIX TOYKAaxX 3eMHOM MOBEPXHOCTH MHTEHCUBHOCTH 3TOTO BO3JIEUCTBUS
MOXKET BapbHpPOBATH MOYTH Ha MOPSAIOK, HO BCIONY, TJIe¢ Obl HM HAXOIMJIUCH >KUBBIC
OpraHW3Mbl, OHHU TMOCTOSIHHO TOTJIONIAIOT BBICOKOPHEPTeTUUECKUE KBAHTHI 3TOU
panuanuu, HWCTOYHHKAMHU KOTopou ciyxkar pamuoHykiauasl U, Th, Ra wu
paIuoOaKTUBHBIE TPOJIYKTHl HUX paclaja, pacCesHHbIe B 3€MHBIX IOPOJax, IOYBE,
BOJIE U BO3JIyXe. JTO BHEIIHEE OOyUeHUE YCUIIMBAETCS 32 CUET KOCMUYECKUX JydeH,
TaK)Ke IMOCTOSHHO BO3JEHCTBYIOIIMX Ha Ouoty. Pamumomsoromsl psiga 31€MEHTOB,
oOpasyroniux >xuBble opranu3mbl, Hampumep 14 C, 3 H, 40 K, cocraBusior
MOCTOSHHBIA HCTOYHUK BHYTPEHHETr0 OOJIydeHHs JXUBBIX OpPTaHU3MOB,
JIOTIOJTHSIEMOTO PaIMON30TONIaMHU, 3aXBATHIBAEMBIMU OMOTON M3 OKPYXKAIOMIEH CpeIbl
(psoet U, Th u gap.). B cymme 3TO BHelllHee W BHYTpPEHHEE OOJIydYEeHUS s
NPU3EMHON OMOTHl (MUKPOOPTAaHU3MBI, PACTEHUS, XUBOTHBIE) COCTABISIOT TaK
Has3biBaeMbli [IP®. ITP® cnaraerca Ha 49,5 % u3 u3nydeHuil paoHa U NPOIYyKTOB
ero pacnanga, 15 % paér pammomsoron kamus - 40K - OCHOBHass KOMIIOHEHTA
BHYTpEeHHEro oOnyueHus opranusma, 15,3% mnpuxoaurcss Ha KOCMHUYECKHE
u3iyyenus, 12,2% BHOCUT panueBblil psa ypaHa u 8% - TOPUEBBIM Pl ypaHa.
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Crenyer moa4epKHYTh, YTO 3TO UYPE3BBIYANHO Majas MHTEHCHUBHOCTb M3JIyUYEHHS,
Jexanias, Kak MpaBuio, Ha 4-5 MOPSAIKOB HUKE TEX MHTEHCUBHOCTEM, PU KOTOPBIX
SKCIEPUMEHTAIILHO OOHApy)KMBAeTCs BpEJHOE, MOpa)arollee BO3JAEHCTBHE
PaIMOaKTUBHOIO U3JTyUYCHHS HA OMOTY.

DOKCNEpPUMEHTAIBHO OBLIO TOKA3aHO, YTO J00aBIICHWE K TUIIE >KMBOTHBHIM B
M30BITKE XJIOPUCTOTO Kallug OBICTPO NPUBOJUT K BHITECHEHUIO W3 OpraHu3Mma
paaron3oTona Kajvs, TEM CaMblM, CHH)Kasg BHyTpeHHee oOmyuyenue ot 40 K - sroit
CYLIECTBEHHOW KOMIIOHEHTHI BHYTpeHHEro [1PD.

Bei1 mocraBiieH 3KCIEPUMEHT € MOJIOJBIMHU, OBICTPO PACTYIIMMU MBIIIAMHU
IpU OJTHOBPEMEHHOM CHUKEHUU CBHUHIIOBBIM 3KpaHOM (9 CM TOJIIMHBI) BHEUIHETO
[TP®, comnpoBoxparomierocss TH, o4nCTKE BEHTHIIMPYEMOrO BO3AyXa OT paJoHa M
MPOAYKTOB €ro pacnaja u cHwkeHuu cojepxkanusi 40 K B Tene KUMBOTHBIX, T.€.
CHIDKCHHUH BHYTpeHHero ooiydyeHus ot [1PO.

KontponpHasg rpynna Haxoawsiach B KaMepe TakKOro K€ pa3mepa, HO B
yCIOBHSIX 00iydeHus: oT BHewmHero [IP®, BeHTunrpyemMoil BO31yXoM ¢ HOpMaJIbHbIM
coJiep>KaHNeM paZioHa M C I0OABJICHUEM B TUIILY TAKOTO YK€ KOJIWYECTBA XJIOPUCTOTO
KaJIisl, 4YTO U B OIBITE, HO COJIEprKallero, kak o0bryHo, paguounsoron 40 K. CkopocTts
pocTa, HpUBECAa MacCChl, U B CTPOr0 OJMHAKOBBIX YCJIOBHSAX MOJBEPKEHA
3HAYUTEIBHBIM HHAUBUIYATbHBIM (IYyKTyalHsiM, MO3TOMY 3JKCIEPUMEHT ObLI
npoBeéH Ha 11 mapax mbeimar. Oxa3anoch, YTO 32 BOCEMb CYTOK COJIEPHKAHUS
MbIIIAT B MNOHHXXE€HHOM [IP® (BHEWIHUM W BHYTPEHHHUM) MPOUCXOAHUT
KaTtacTpopuiecKkoe M3MEeHEeHne ux pa3BuTus (0kosio 50% KOHTPOIIS).

AHaJOTHYHBIE OMBITHI C TPEMSI BUIAMU BBICIIUX PACTCHUH, PA3BUBAIOIIMXCA HA
MATATEIIbHOU cpejie, B KOTOPOH OOBIYHBIM KaJdui ObLI 3aMCHEH KajlieM CBOOOJIHBIM
or 40 K, a BHemHuii [IP® CHMKEH CBHHIIOBBIM JSKPAaHOM - TaKXe IMOKa3alu
JIBYKPaTHO€ YTHETEHUE UX PA3BUTHSL.

T.o., Toapko K 1994 roay crayso GeccropHO J0Ka3aTeIbHBIM OOIIEOMOIOTH-
YeCcKOoe, MOJOKUTEIbHOE 3HAUeHHE Il OMOTHI (CIeoBaTeNIbHO U JJIs YeJoBeKa) -
[TP®, conpoBoxnatomerocs TH, HeoOX0AUMOTO JIJIT HOPMAJILHOT'O CYIIIECTBOBAHHUS
U pa3BUTHUA KU3HHU Ha Hamied riaHete. Cnoxuocth TII uenoBeka 00yciaoBIMBaEeTCs
COTJIACOBAHHBIM B3aWMOJICUCTBUEM TOPCHUOHHBIX aHCaMOJeld OpraHoB U CHUCTEM
OpraHoB, MWUIMAPAOB COCTABIIOMMX WX KIeTOK. TII Kaxaolm KIETKH, B CBOKO
ouepe/ib, OMNpeNeseTcsl CI0KHOM OpraHu3alue MOJEKYIIPHO-OMOJOTHUYECKUX U
OMOXUMHYECKUX MPOIIECCOB.

B xauecTBe OCHOBHOM rUNOTE3bI 00 YIPABISIOMUX HETAaTUBHBIX BO3JACHCTBUSAX
Ha MOJIb30BaTENsl M3JIyYEHUU MOHUTOpPA MBI MpEejiaraeM THIOTe3y O Mepeaaye
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TOPCUOHHON MH(OpManuu Kak 3a cueT (OpPMbI COCTABISIOIMX YacTell MOHUTOpa
(popmoBoe crarnueckoe TII - 3nekTpoHHO-TTydeBas TpyOKa 1o popMe HaOMUHAET
IApaMuay, B KOTOPOW, Kak W3BECTHO, BO3HMKarOoT TII, apyrue MOHHUTOpBI, HE
3aBUCUMO OT MpHUHIMNA PaOOThl, TAKKE€ T€HEPUPYIOT JIEBOE€ TOPCHUOHHOE MOJE B
HalpaBJ€HUM IOJIb30BaTENs), TaK M 3a CcYeT mpoueccoB (HOPMUPOBAHUS
n300pakeHMs Ha dKpaHe MOHUTOpaA (BbICOKOE HampsbkeHue Ha aHoae DJIT, BnusHue
dbokycupyroliee - OTKJIOHSIONEH cucTeMbl U 1p.). ['eomeTpusi mpakTHUUECKH BCeX
MOHHUTOPOB , a TOYHEE - HU3IyuyeHHoe 3TuMHU oObekTamu TII - BOT KoY K
YIPaBJIECHUIO HEFaTUBHBIMHU IPOLIECCAMHU B OPTaHU3ME I10JIb30BaTENS.

[Tepepacnpenenennoe B npoctpaHctBe TII ABISIETCA «CIIYCKOBBIM KPIOUKOMY,
3aIlyCKarOlUM HEraTUBHBIC ITPOLECCHl HA YPOBHE CHUCTEM, OPIaHOB M KJIETOUYHBIX
TKaHel oprann3Ma. HecMoTpst Ha MU3EpHYIO €r0 HHTEHCUBHOCTh, OHO, TEM HE MEHEE,
UMEET YeTKOe MPOCTPAHCTBEHHOE pacmpenenenue.  IlycTte oueHb cnalblif, HO
reoMeTpuuecku 4erkul notok TII mOCTOSSHHO NPOXOAUT Yepe3 TOJIIUHY
yenoBeueckoro tena.llpoxonut 6e3 3aryxanus, B3aumozeiictBys ¢ TII opranuzma u
BHEITHUMU TtoMexamu. [Ipu 3Tom mmoTHOCTh U KoH(purypamust pacnpenenenus TI1
BHYTPU OpraHu3Ma IOJIb30BATENEH MOABEPracTCs IOCTOAHHOM KOPPEKLIHMH CO
CTOPOHBI MOHUTOPA.

[Ipy >TOM YIMBUTENIBHBIM SBISAETCS TO, YTO HMMEHHO 3TOT «TOPCUOHHBIN
HIENOT» U SBJIsIeTCA HanOoJiee MOHATHBIM U BOCIPUHUMAEMbBIM CUTHAJIOM JIJIs1 KJIETOK
opranusma. Y CTAaHOBJICHO, YTO OAHUM U3 yTel nepenaun TII B oprannsme yenoBeka
ABJISIETCSA LENb IMENTUIAHBIX CBA3EH — LENb HACBIIEHHBIX METWJICHOBBIX TI'PYIII.
benkyu — OCHOBHOE BEHIECTBO MPOTOIUIA3MbL, U B NPUPOJE MX YMEKOT CO31aBaTh
TOJIBKO KMBBIE KIETKH, XOTS XUMHKU YK€ HAy4WJINCh CHHTE3HpPOBATh OEIKU
HUCKYCCTBEHHO. TpanunuoHHass XuMmusi OCJIKOB HE YACNSIET dTOH  YHUKaJIbHOU
CTPYKTYPHOM KOMIIOHEHTE JII00OM (opMe MKU3HM TOr0 BHUMAHHUSA, KOTOPOE OHa
3acinyxuBaer. [losunentuaHple LENUM UMEKT OTPOMHOE 3HAYEHUE U SIBIISIIOTCS
YHUKQJIIbHOM pPE30HAHCHOM CTpykTypou. TII nemarT NOJMMNENTUAHYIO UElb
BBICOKOIOJIIPU3YEMOM M TE€M CaMbIM IpEBpalllaloT MENTUAHBIA OCTOB Oelika B
IJIaBHYI0 MTHPOPMALMOHHYIO TPACCy 3JE€MEHTAPHOU CTPYKTYPbI )KU3HH.

[Ipexne Bcero, Oynem cuurtath, 4To npouecc B3aumozeiictsusa TII monutopa c
KUBBIM OPTraHM3MOM BEJIeT K BBIPAOOTKE IMOCIETHUM HEKOTOPBIX YMPABISIOMINX
BO3JICMCTBUNA. DTH BO3IECHUCTBUS MUMEIOT BHYTPEHHUN XapaKTEP WU MPOSBISIOTCA B
W3MEHEHUH IIPOLIECCOB, MPOUCXOMAIINX HA YPOBHE KIIETOYHBIX OpPraHEl, KIETOK,
TKAaHEW U CUCTEM BCETO OpraHU3Ma.

JleBoe TII, TopMo3siee peryaaTopHbIe MPOLECCHI, HE MOXKET PAaCCMATPUBATHCS
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KaK HEKOTOPBIM HHEPreTUYECKUid MCTOYHUK. Ero MHTEHCHMBHOCTH CIMIIKOM ciiada
JUISL TOTO, YTOOBI OBITh MCIOJB30BAHHONW OPraHU3MOM B Kauy€CTBE SHEPreTHUECKOU
noanuTku. HazHauenue ero nHoe. B 1aHHOM ciydae yMECTHO TOBOPUTH O Ileperade
ynpasisitonied uH@opmanuu. TopcuoHHBIE TOTOKM JIEBOT'O IMOJS MOHHUTOpPA
BO3JICUCTBYIOT Ha I0OJIb30BATENs], UMEIOLIETO CETh PA3BETBIICHHBIX AKTUBHBIX TOYEK
KaK BHYTpU, TaK U Ha IMOBEPXHOCTU OpPraHM3Ma, B pe3yjbTaTe 4ero oOpa3yroTcs
nedpekTsl MHPOPMAIIMOHHO-OOMEHHBIX KOMMYHUKAIUN, JAE3UHTErpanusd
CTPYKTYPHBIX B3aUMOJACHCTBHM, W3HAYAJIbHO IPUCYLIUX TEHETUYECKOM MOJEIIH
yenoBeka. Ipyrumu ciioBamu, riyOMHHOE (yHAAMEHTAJIbHOE BO3JEHCTBUE JIEBBIX
TII MOHHTOpPA PacIPOCTPAHSIETCS HA MPOCTPAHCTBO-BAKYyMHO-HEOHOPOIHBIN ITOTOK
TII yenoBeka, Ha Becb €ro HabOp MHUKpPO- MaKpPOMOJIEKYJSIPHBIX CTPYKTYp, 4TO
NPUBOJUT, MO-BUIMUMOMY, K BTOPUYHBIM (XMUMHYECKUM, OHO(DU3UYECKUM,
OpraHMYECKMM) HU3MEHEHMSIM YINOMSHYTHIX CTpyKTyp. IIpomecc mnepemaum s3toi
uH(pOpMalMM MOXHO HUHTEpPIPETUPOBATh KAaK BBEJIECHHE B aHTUPE3OHAHCHOE
COCTOSIHUE OTHEJIBHBIX MOJIEKYJ, MOJIEKYJIIPHBIX CTPYKTYp, HallpUMeEp, KJIETOYHBIX
MeMOpaH, a TaKXKe KJIETOK, KaK CTPYKTyp ¢ ux coocrBeHHbIMU TII. AHTHpe3oHaHC -
ATO SBJEHHWE CHUJIBHOTO OTKJIMKA MpPU B3aUMOJCWCTBUM B3aWUMOMCKIIIOYAOIINX
CEMAHTUYECKUX CHUCTEM (CUCTEM C OJIMHAKOBOW MPHUPOAOW 00pa3oB M MOHATUM, HO
pa3IMYHbIM CEMAaHTHYECKUM HamnojHeHueMm) [16]. B paccmarpuBaemoM ciyuae
IIPUPOJIa MOJIEH - TOPCUOHHASI, @ CEMAHTUYECKOE HATIOJIHEHUE PA3HOE - JIEBOE IOJIE
MOHHUTOPA U MPABOE IIOJIE MOJEKYJSIPHBIX CTPYKTyp Tena. M3-3a reoMerpruyeckou
CJIO)KHOCTH PACCMATPUBAEMBIX IIOJIEM OHU MMEIOT IIUPOKUE U CIIOKHBIE CIIEKTPBI
TOPCHOHHBIX PE30HAHCHBIX YacTOT. KX B3auMOIENCTBHE C TOPCUOHHBIMHU
KOMIIOHEHTaMH H3JIyYEHUN OpraHu3Ma MOJb30BaTelsl MPUBOJUT K BHIPAOOTKE
00JBIIMX HAOOPOB YIPABISAIOUIUX TOPCUOHHBIX BO3aencTBUM. PesynpTupyromue TII
CJIOXHOM (hOpPMBI 3aITyCKAIOT MPOLECCHl MepepacupeiesieHuss SHEPrul B CUCTEMax
opranusma. T.0., CTPOro ONPENEIIEHHOE TOPCUOHHOE BO3JCHUCTBUE HA OPraHU3M
MOJI30BATEIIS], UMEIOLIEE MATYH0 HMHTEHCUBHOCTbD, IIPUBOJIUT K 3aIlyCKy MPOLIECCOB C
OOJIBIIMMH 3HAYEHUSIMU SHEPTETUYECKOIO COACPIKAHNUS.

Mpbl nmonaraeM, 4TO CEMAHTUYECKH MOIYJIMPOBAHHOE TOPCUOHHOE  IIOJIE
MOHHUTOPA BBI3BIBAET AHTHUPE30HAHC TOPCHUOHHBIX IOJIEW CUCTEM OpraHM3Ma, 4TO
OPUBOIUT, B OCHOBHOM, K TOPMOXXEHHIO BHYTPEHHUX MPOILECCOB OOIBIION
DHEPreTUKU. Takne nmpoueccsl nepepacnpeneseHns SHEPTUA MOTYT PACCMATPUBATHCSA
KAaK LEMHbIC PEaKUWU, BBI3BAHHBIC HAYaJbHBIM WHUIMMPOBAHHUEM B OIPEIEIICHHOU
Touke. B nanpHeilmeM OyJIeT MOKa3aHO, YTO HayaJIbHOE HWHUIMUPOBAHUE

OCYHICCTBIAKOT, B OCHOBHOM, BHPTYaAJIbHBLIC OJJICKTPOHBLI, BCJICACTBHUC UYCTO0 B
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OpraHu3Me BO3HUKAET OOJIBIIOE KOJIMYECTBO CBOOOIHBIX paaukajioB. PazHbie yactu
OMOCHUCTEMBI, BCJIEACTBUE CBOCH Pa3HOM TOPCUOHHO-OMOT€OMETPUECKON CTPYKTYPHI,
OyIyT MO pa3HOMY pearupoBaTh Ha OJHO U TO K€ TOPCHUOHHOE BO3MYIIEHHUE. DTO
MpUBEJIET K BOSHUKHOBEHUIO aHTUPE30HAHCHBIX MPOIIECCOB HE BE3JI€ B OpraHu3Me, a
n30UpaTeNbHO.

Bce »tu mpeanonoxxeHus TpUBOAAT K HEOOXOJUMOCTH TMOCTPOEHHUS MOJIETHU
BO3HUKHOBEHHUSI TOPCHOHHBIX T'€OMETPUYECKUX CTPYKTYP B JKHAKUX Cpelax MoJ
BO3JICMCTBUEM CJIa0bIX CHUTHAJIOB, T€HEPUPYEMbIX TOPCUOHHBIMU H3ITY4YaTEISIMH.
Bo3pMeM B kauecTBe MOMyIIEHUS TOT (PakT, YTO B TAKUX JKUJAKOCTSAX, KaK BOJa, a
TaKK€ B PAJE KOJUIOMJHBIX PACTBOPOB, BO3HUKAIOT HEKOTOPHIE T'€OMETPUUYECKUE
CTPYKTYpBI, HOCSIIIHE Ha3BaHUE accoluaToB. Teopusi BO3ZHMKHOBEHHS acCOIMATOB
OCHOBaHa Ha MOHSTUU BOJIOPOJIHON CBSI3M, BOSHUKAIOIIEH MEXTY MOJICKYJIaMH BOJIbI.
OTta CBS3b MO3BOJSET MOJEKyJaM OOBEAUHSATHCS B MOJAO0OUS KPHCTAIIOB
TETPA’APUUECKOM CTPYKTYpbI, TaK KaK B KaXJIOM CJIy4yae acCOLMATUBHOHN CBS3H
MMeEEeTCs JIBa aToMa BOJOPO/ia, CBSI3aHHBIE C aTOMOM KHCJIOPO/ia KOBAJEHTHO, U €I1Ie
JIBa, CBSI3aHHbIE BOJOPOJHBIMU CBs3sIMU. [IpocTpaHCTBEHHOE HamNpaBJIEHUE
BOJIOPOJIHBIX CBsI3eH W ompeaessieT (GopMy T€OMETPUUECKON CTPYKTYpbl H, Kak
ciencteue, kKoHdurypanuio BosHukawmiero TII. Kak u B nmoboMm kpucramie, B
TUJPOAcCOLaTe TMOSIBISETCS BO3MOXKHOCTh NPOCTPAHCTBEHHOW TpaHCISAIUU
reoMeTpuueckoil (GopmMbl 3apoABIIIEBOTO MOHOKpHUcCTaljaa. Benudyuna
oOpa3yroIierocsi Mpu 3TOM 3€pHa HEBEJIMKa, KaK MOKa3bIBAIOT OLCHKH, mopsaka 100
MoJiekys. OnHako, (QoOpMBI TaKHUX accolMaToB, IMOCTPOEHHBIX W3 HaOOpOB
TETPa’ApoB, pasHooOpa3Hbl. Ecnu Takke yuyecTb BO3MOXHOCTh TeHepanuu Ooiee
CIIOXKHBIX (HOopM, OOYCIIOBIEHHBIX HAMYMEM TEX WA WHBIX HOHOB Pa3IMYHBIX
AJIEMEHTOB, PACTBOPEHHBIX B BOJI€, TO CTAHOBUTCS SICHBIM OTPOMHOE paszHooOpasue
r€OMETPUYECKUX KOHCTPYKIIUH, BOSHUKAIOIIUX B )KUIKOCTH.

[IpoAoKUTENBHOCTh CYIIECTBOBAHUSL THAPOACCOLIMATOB OTPAHUYUBACTCS
TeMIEePaTypoOl KUAKOCTU U JTU(PIYy3MOHHBIMH MPOIECCAMU, IPOUCXOSIIUMU B HEH.
EcTecTBeHHO, YTO TpW TMOBBIIMICHUH TEMIEPATypbl CKOPOCTh IU(DHy3MOHHBIX
MIPOLIECCOB M COOCTBEHHBIX KOJEOAHMI MOJIEKYJl YBEITUYUBAIOTCS, YTO MPUBOAUT, B
KOHEUHOM CYE€Te, K Pa3pylICHUIO BOJAOPOIHBIX CBSI3€M M JIECTPYKIMU T€OMETPUU
acconuatoB. OJIHAKO, CIEAYET y4eCTh, YTO, B KOHEUHOM CUETE, IIPOLIECC JECTPYKIUU
HOCUT BEPOSITHOCTHBIM XapakTep. DTUM OOBSCHSIETCS BO3MOXKHOCTH COXPaHEHUS
HEKOTOPOTO KOJIMYECTBA aCCOLIMATOB U MPHU JIOCTATOYHO BBICOKUX TEMIIEpaTypax, U
MOCJI€ TPOIOJDKUTENIBHBIX TU(DPY3UOHHBIX TIpoiieccoB [16].

HpOJIOJ'I}KI/IM pacCMOTpCHHUEC IIpoLecca B3aI/IMO)IeI>'ICTBH$I ITIOJB30BATCIIA C
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u3nydenusmu Monutopa [IK. B ero mone umeercs uHdopmaius o0 M3MEHEHUU
CIIMHA AJICKTPOHOB, MEpexoja UX HAa MEHEE HYHEPreTUUYEeCKUe OpOUTHI, YMEHBIICHUE
UX CKOPOCTH, T.€. MPOMCXOAUT MHUHHMMH3ALMS DHEPTHM DJIEKTPOHOB U aTOMOB. B
TaKOM TMOJAPU30BAHHOM HH(POPMAIIMOHHOM TMPOCTPAHCTBE Yy BCEX IKUBBIX
OpraHU3MOB MPOUCXOJUT, MO-BUIUMOMY, MOCTENEHHAs] MHUHUMH3ALUS SHEPrUu
AJIIEKTPOHOB, aTOMOB, 4YTO BEJAET K 3aMEJUICHUI0 OMOXUMUYECKHX MPOIECCOB,
BCJICJICTBHE YET0 BO3HHMKAIOT T€ WM HWHbIE HApYIICHUS B OpraHu3Me, KOTOpPbIC
3aBUCAT OT UHTEHCUBHOCTHU TII 1 BpemMeHn KOHTaKTa.

K coxaneHuto, HaKOIUICHHBIX K HACTOSIIEMY BPEMEHHM HAay4YHbIX 3HAHUU
HEJIOCTATOYHO ISl OOBSICHEHUS OOJBIIMHCTBA OOBEKTUBHO CYIIECTBYIOIINX
OMOJIOTUYECKUX SIBIICHUM, CBSI3aHHBIX C BozjericTBueM TII Ha yenoBeka, MoATOMY
MOHO TOJILKO BBICKA3aTh PsiJl MPEANON0KEHUN Ha (PEHOMEHOJIOTHYECKOM YPOBHE.

B cBeTe coBpeMEHHBIX MNPEACTABICHHUNH O BO3MOKHBIX MEXaHU3Max
BoznericTBust TI1 Ha 4denmoBeka MOXKHO JOMYCTUTh, uTO JieBbie TII (BUpTyasibHBIE
AIEKTPOHBI) MNPU HE3HAYUTEJIbHOM BPEMEHHU BO3JACHUCTBUS OKa3bIBAIOT
HEIMOCPEJCTBEHHOE BIIUSIHUE HA HEPBHBIE KJIETKH MO3Ta, HX KIETOYHbIE MEMOpPAHBI,
X TOJSIPU3ALMI0 TOCPEACTBOM Mojsipu3aiuu (putoHoB dusndeckoro Bakyyma.
Nudpopmanuss 00 U3MEHEHHUHM TOMEOCTa3a MOXET MOCTylnaTb B MO3T
HEMOCPEJICTBEHHO Yepe3 KaKhe-TO JIpyrue cpeloBbie (haKTOphl, IPUBOJIS C TEUEHUEM
BPEMEHU K CO3/IaHHUI0 JIOMUHAHTHOIO ouara BO30YyXXJIEHHUs, O0eCIeYnBaIoIIEro
MOOWJTM3AINIO 3aIIUTHBIX Cul opraHu3Ma. OJHAKO MPHU JUTUTEIHHOM BO3/IEHCTBHH
JIEBBIX TOPCUOHHBIX TOJIEH HAOIIOAAeTCs MPOTUBOIOJIOKHAS PEAKITHSI.

JIoCTOBEpHO M3BECTHO, YTO MpPH TpaBME€ HMMYHHas cucteMa o0pa3yeT
OO0JIBIIOE KOJTUYECTBO  CBOOOJHBIX pPaJWKAJIOB, YTO SBJIAETCS HOPMAIbHBIM
OTBETOM CHCTEMBl Ha TpaBMy. OTO €CTECTBEHHOE 0O0pa3oBaHUE CBOOOIHBIX
pPaIuKaJIOB MPOUCXOJIUT MJIE TOTO, YTOOBI MPEAOTBPATUTH UH(PEKIIUI0O U YCKOPUTH
3QKUBJIEHUE B MECTE NTOBPEKACHUS.

I'oBopst mpoiiie, CBOOOJHBIA — paguKall SIBISETCS AJICKTPUUYECKH 3apsHKEHHOM
YAaCTHIICH, TOCKOIBKY Y CBOOOJHOTO pajuKalia OTCYTCTBYET AJIEKTpOH. Jljis Toro
YTOOBI CTaTh CTAOMJIBHOW YacTHIIEH, CBOOOIHBIC paUKaIIbl JOHKHBI "yKpacTh" 3TOT
HEJIOCTAIOIINN AJEKTPOH W3 Jpyrol Moiiekynesl. Korma snekTpoH ykpaneH,
HampuMep, y OakTepwu, MOJEKYJSpHas CTPYKTypa OakTepuu TOBPEKICHA, YTO
NpUBOIUT K ee cMepTu. Koryma yxe He octaioch O0akTepuil, KOTOPHIX HEOOXOAUMO
YHUYTOXXHUTh M KOTJla HE XBATaeT 3JICKTPOHOB, KOTOPHIX MOKHO MOJYYUTh U3
AHTUOKCUJAHTOB JUIsl CTaOWIM3allMd  KOJMYECTBA  M30BITOYHBIX  CBOOOHBIX

PadruKaJIoOB, CBO6OJIHBI€ paauKalbl 3aTEM HAYT K CAWMHCTBCHHBIM HMCTOYHHKAM, H3
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KOTOPBIX OHHU MOTYT YKPacTh 3JEKTPOHBI - K 3J0pPOBBIM KiieTKaMm. B pesynbTare -
MOBPEXKCHUE U THOENb 3JI0POBBIX KIETOK OT MOTEPH AJIEKTPOHOB, KOTOPHIX YKpaU
CBOOOJIHBIE paUKAIIbI, 3aTEM UAET JOMOIHUTEIbHBIA CUTHAT K MMMYHHOU
CUCTEMBbI JIJISI TIOJIYYCHHS JIOTOJTHUTEILHON MOMOIIU. DTO CO3/a€T HENPEPHIBHYIO
ayTOMMMYHHYIO PEaKInio (Co3/1aHue OOIBIIET0 KOTMYeCTBa CBOOOIHBIX PAJUKAIIOB),
YTO CIOCOOCTBYET XPOHUYECKOMY BOCHAJICHHIO W TMOBPEXKICHHUIO TKaHEW, KOTOPOe
OOBIYHO HA3bIBAIOT OKUCIUTEIbHBIM CTPECCOM.

XpOHUYECKOE MEePEeNnpPOU3BOJICTBO CBOOOJHBIX paIUKAIOB MMMYHHOM
CUCTEMOM NPUBOJIUT BOCHAJIUTEIBHBIM 3a00JIeBaHUSM, TaKUMHU Kak apTpuT,
atrepockiepo3, uHbapkT, auabeT BTOPOro THUIMA, BoJ4YaHKa, MS, acTma,
BOCHAIUTENIbHBIE 3a00JIEBaHUS KUIICYHUKA U T.]I.

N3BecTHO, UTO BO3JIEUCTBUE DJICKTPOMArHUTHBIX MOJIEH OKPYKAIOWIEH CPEJIbI
gactoroit 50-60 ['1 yBennunMBaeT KOHIEHTPAIMIO CBOOOAHBIX PAAMKAJIOB, yATUHSIET
UX BpEMs CYILIECTBOBAHHS M MOBBIIIAE BEPOSITHOCTh TOTO, YTO OHU MOTYT HAHECTH
noBpexaeHue yenoBeky (Bonnafous 1999 ropma, Brezitskaia 2000, 1980
Kaununuctpapo, Eveson 2000, 2001 ®depunu, ®uopanu 1997,
Hanel, 2000, 2000 Jajte, Koana 1997, Poit 1995, Cumko 2001 (A), Cumko
2001 (B), Scaiano 1995, Scaiano 1994 (A), Scaiano 1994 (B), Supino 2001,
Varani 2000, 2000 Yoshikawa, Zmyslony 1998).

B.A. CoxkonoBoii B 1982 1. [103] ObLJI0 YCTAaHOBJIEHO CBOMCTBO KJIETOK TKaHEH
U3MEHSITh NPOBOJUMOCTHL MEMOpaH MOJa JeHCTBHEM TOPCHOHHOTO TOJA.
B03MO0XHOCTh TalIbHUX JUCTAHTHBIX BIUSHUKA TOPCHOHHOTO IOJs1 HA HPOBOJUMOCTD
TkaHed Bciena 3a paboramu B.A. CokolioBoW, HO Ha Jpyroi ammapatypHoi Oa3e,
ObL1a IoATBEpIKAcHA B Hadase 1986 1. B paboTax, BRIMOTHEHHBIX MO PYKOBOJICTBOM
N.B. MemepskoBa. B 3Tux wuccienoBaHusx BIEpBblE B SBHOM BHJIE ObLIO
AKCHEPUMEHTAJILHO MOKAa3aHO, 4YTO MpPU HM3MEHEHUU 3HaKa TOPCHUOHHOTO TOJIS
MEHSIETCS. 3HaK DJEKTPUYECKON IMPOBOJUMOCTA TKAHEM OTHOCUTEIBHO CPEIHETrO
YPOBHSI.

He ucknrodyeHo, 4To OTHOCUTENHHO YCTOMYMBOE BO BPeMEHU MH(DOPMAIMOHHO-
YHEPreTUYECKOEe, TOPCHOHHO-CIIMHOBOE TOJIeBoe oOpa3oBaHue, T.e. yieBoe TII kak
komnoHeHTa OMMU monntopa 11K n3MeHseT XapakKTEpUCTUKU CUTHAJIOB yIIPaBJICHUS
B CHCTEME MOCPEICTBOM PETYIISIUU WM BXOAHBIX KOA(D(DUIIMEHTOB, UITH TTApaMEeTPOB
BXOJHBIX CHUTHAJIOB, WJIM BO30YXXJICHHE JIOMOJTHUTEIBHBIX KOHTYPOB YyIIpaBJICHUS
(GbyHKIMEH, B YaCTHOCTU Yepe3 >KUJIKOCTHbIE BHYTPEHHUE CPEJbl U CBS3aHHYIO BOJY
BBI3BIBAET KOTE€PEHTHBIE KOJEOAHMs B KJIETOUHBIX AJIEMEHTAaX opranusma. [[pyrumu

CJIOBaMH, BO3MOXXEH YaCTOTHO-OMOpPE30HAHCHBIN, WM (OPMOBO-OMOPE30HAHCHBIN
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3¢ deKT HemocpeICTBEHHO B MEMAX yMnpaBieHus. Tak Kak K HACTOSIIEMY BPEMEHHU B
HAy4YHBIX Kpyrax HET €JUHOTr0 MHEHHUsS O TOM, 4YTO Takoe OHUOpEe30HaHC,
BOCIIOJIb3yEMCsl OIpeielIeHneM, TaHHOM B [16], koTopoe Oy1eT mpUBEACHO HUXKE.
buonornyeckum cucremam, o00JaJalONIUM MHOTOYHMCICHHBIMHU IEMsAMU
BHYTPEHHHX OOpaTHBIX CBsI3el, MpHUCyIla akTuBHas (opma Mmoucka HamboJee
OMOJIOTUYECKHU 11e71ecO00pa3HbIX cocTossHui. OOpaTHbBIE CBSI3U CIIyXaT IEJSIM
MH(pOpMALIMK YIIPABIAIONIMX LIEHTPOB O KadyeCTBE MNPHUCHOCOOJEHUSI K YCIOBUSAM
BHYTPEHHEW M BHELIHEW CPEJbl, a TAKKE MOJYUYCHUS SHEPTUU ISl €T0 PEeATU3ALUU.
Crenenb HaACKHOCTH (PYHKIIMOHUPOBAHUS OOpPATHBIX CBSI3€M OKa3bIBaeT pellarolee
BJIMSTHUE Ha YCTOWYHMBOCTh M AaJalTUBHBIE CBOMCTBA OpraHu3sma. MOXKHO
MPEANOJIOKUTh, YTO TNOA JAelcTBUeM u3nydeHuid Monurtopa I[IK Hapymaercs kak
JEWCTBUE aJTOPUTMOB MYCKOBBIX (DaKTOPOB cCHElU(PUUECKON NeATeIbHOCTH, TaK U
MOIYJIUPYIOMUX (GAKTOPOB, JICKAINX B OCHOBE aIalTAIIMOHHBIX MTPOIIECCOB.

B03MO0XHOM CTPYKTYpOM FOJIOBHOI'O MO3ra, B3AUMOJCHUCTBYIOIIEH C BHELIHUMU
TII, moryT ObITh 1BOMHBIE AnnekTpuueckue ciou ([IC), Bo3HUKaAIOIIKNE HA TPAHULE
MeXAy JKuakod TBepaou ¢aszamu. [IDC sBusercs arpuOyToM TKaHEH >KHBBIX
OpraHWU3MOB, KaXK/Jas KJIETKa KOTOPBIX MPEJICTABIISIET COOOM CIIOXKHYIO KOJUIOUTHYIO
cucteMmy. Crienrduka CTpoeHUs pa3nyHbIX KieTouHbiX JIDC, peakius mocieaHux
Ha Bo3zaeiictBue TII paccmoTrpena B [8]. OTMeUeHO, YTO HAYaJIbHBIM 3B€HOM PEAKLIUU
ouosornyeckux o0BEKTOB Ha BozuekcTtBue TII saBasercs peakuus JOC.
BepositHocth yuacTust JI9C B pexume «mpuemay nHdopmaiuu, T.€. Ipu ee mepeHoce
C YPOBHSI TOPCHOHHBIX HM3JIyYCHHMHM MOHHUTOPA HA YPOBEHb MO3ra, ONpPEHECIsSeTCS
COCTOSIHUEM CIUHOBBIX CUCTEM KJIeTOUHBIX J[DC.

[To-BuguMomy, npu Hanuuuu BHEWHETo JieBoro TII mMoHuTOpa B MO3re
MOJIB30BAaTeIIsl BO3HMKAIOT TOpPCUOHHBIE J[DC - CTPYKTypbl, KOTOpPBIE HOBTOPSIOT
MPOCTPAHCTBEHHO-YACTOTHYIO CTPYKTYpPYy BO3AEHCTBYIOIIEro BHemHero TII. Otum
HOBBIE TOPCUOHHBIE CTPYKTYPHI - pe3yJIbTaT B3aUMOAECUCTBUS MHIUBUAYaIbHOTO TII
nonb3oBaresisi u TII MOHMTOpA - OTpaXKarOTCSl KaK CUTHAJIbI YNPABICHUS TEMU WJIU
WHBIMH (PU3HOJIOTHIECKUMH (DYHKITUSMU, YTO TIPUBOJUT K U3BECTHHIM HapYIICHUSM
B OpraHu3Me. Y HEKOTOPBIX I10JIb30BATEIEH B3aUMOJACHUCTBUAE YIIOMSAHYTHIX Bbilie TII
Hapsay C HapyUICHHSIMH B OPraHU3ME MOKET BBIPAXKAThCA B HEMOTHBUPOBAHHBIX U
HEMPEICKA3YEMbBIX ITOBEJACHYECKUX PEAKIUAX, MEXaHU3MAaMH KOTOPBIX MPaBOMEPHO
CUMTaTh CKPBIThIE OYaryu BO30YKIeHuUsI, POPMHUPYIOIIKE HAa YPOBHE MOICO3ZHAHUS.

Kpome TOro, He HCKIIOUEHO M HEKOTOPOE IMCUXOTeHHOE (ICUXOTPOITHOE)
Bo3xeiicTBUE Ha nosib3oBarens [IK. OHo BbIpakaeTcs B 3aTOPMOKEHHOCTH PEAKLIHM,
B MOSIBJICHUU YYBCTBa HEYBEPEHHOCTH, CTPaxa, BECEJIOCTH, 3JI00bI U T. I.
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T.0., mox Bo3gerictBueM JjeBoro TII BUAEOMOHUTOpa KIETKU OpraHu3ma Hu
LEJIbIe CUCTEMbI TOJBEPTAOTCA OMPE/ICICHHBIM CTPYKTYPHBIM U (PU3HOJIOTHUECKUM
MepecTporKaM, 4YTO BEAET K BO3HUKHOBEHHUIO IICUXOIN€HHOTO HAaNpsIKEHUS, K
CHUKEHUIO CITIOCOOHOCTH aJIeKBAaTHO pearupoBaTh HA BHEIIHHE BO3JICUCTBHUS, B TOM
YUCJIE U HAa ICUCTBUS OKPYIKAIOIINX JIFOAEH.

He wuckimodyeHo, 4To cymiecTByeT mnpoOjiemMa MOAJIEepXKaHUS TOPCUOHHO-
MI0JIEBOIO TOMEOCTA3a OPraHUu3Ma YEJIOBEKa U JIFOOBIX JKUBBIX OPraHU3MOB.

Brnusane mHOrooOpasueix ¢dakropoB BosnerictBus [IK nmpuBoaut opranmsm k
(GOPMUPOBAHUIO CIIOKHBIX CHUCTEMHBIX OTBETHBIX PEAKIMNA, YTO B TOJHOM Mepe
coriacyercd c 3akirodeHueMm skcrneproB BO3 o HeoOX0IMMOCTH paccMaTpHUBaTh
paboty c I1K, ¢ Wi_Fi, Haxo/1eH1ne B T€OMaTOreHHbIX 30HaX U B 30HE HETaTUBHOIO
BO3JIECTBUSI 0A30BBIX CTAHIIMI MOOMJIBHBIX TEIE(POHOB Kak cTpecc-(pakTop.

YCTPOWCTBA 3AIINATHI

Cnenuanucrtamu HanmonansHoro texuuueckoro yHusepcurera «KIIN», OO0
«Cnunop WHTepHewmHm», MexayHapoaHoW akageMuu OHWO’IHEPTrOTEXHOJIOTHM
pazpaboTanbl TPUOOPHI JIsI YCTPAHEHHUS HETaTUBHOTO BIUSHUS TOPCHUOHHOMU
KOMINOHEHTbl DMU MOHHUTOPOB, TENEBU30POB U IPYTOM AIEKTPOHHON TEXHUKH.

B pa3paboTkax yKpawmHCKHMX YUYE€HBIX MCIIOJb30BaHbl MJAEH YaCTUYHOTO
pacceuBaHus U OTKJIOHEHHUS JIeBbIX TII, reHepupyeMbIX MOHUTOpPAMU, TEJIEBU30PAMHU
U JPYrom DJJICKTPOHHOW TEXHUKOM NpPU HX B3auMOAeUCTBUM C ImpaBeiMu TII
YCTPOMCTB 3alIUThl. AHAJIOTUYHO TOMY, KaK B3aUMHO BIUSIOT coOcTBeHHble TII
3MaHui U coopyxeHuil ¢ auHusMu ['TI3, KOTOphIE H3MEHSIIOT HaNpaBIICHUE
MOCJIEAHUX T.0., YTO OHU CTAHOBATCS MapaUICIbHBIMU CT€HaM. OTH (DaKThl ObUIH
YCTaHOBJICHBI CIICUAIUCTAMU IO OMOJIOKaluK U3 . Puru [62].

[Tpunnmn B3aumoneiictBus TII moHuTOpa, TeneBuzopa u codbctBeHHOTro TII
YCTPOMCTBA 3aIlUTHI TIOJIOKEH B OCHOBY pa3padOTKHU.

YerpoiictBo 3amutel nonb3oBarenst [IK u teneBn3zopa OT HEraTuBHOIO
BIIUSIHUS TOPCUOHHOW KoMIOHEeHTHl OMMU MoHuTOpa npecrapiser coboii renepaTop
cratuyeckoro ¢popmonoro TII [66]

VYerpoiictBo st 3amuThl 4yenoBeka (GpoTo 28) OT HETaTUBHOTO BIIHMSIHUS
TOPCUOHHOM KOMNOHEHTbI DOMMU BHIIEOMOHHUTOPOB COCTOWT, IO MEHBIIEH MeEpE, U3
JIBYX COOCHO pPa3MEUICHHBIX APYTr B JAPYre KOHIEHTPUUECKUX LUIUHAPOB
OJIMHAKOBOW BBICOTBI, IMPOCTPAHCTBO MEXIY KOTOPHIMHU 3alOJHEHO MOJIUMEPOM
Puc. 29.
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doto 28

rae:

1 - BepXxHsisi KpBIILIKa YCTPOMCTBA;

2, 3 - KOHLIEHTPUYECKNE IWJINH]IPBI OIMHAKOBON BBICOTHI;

4 - monumep.

B nuteparype He omucaHbl MeXaHHM3Mbl 00pa3oBaHus (GOPMOBOTO
cratnyeckoro TII ¢ ceMaHTMYECKUM HAIOJHEHHUEM, OJHAKO, MOXKHO IPEAIIOIOKHUTD,
4YTO OJHUM U3 €ro HCTOYHUKOB sABisgercsa JOC, BO3HHUKAWIIHUNA IpHU
CONPUKOCHOBEHUH JIBYX (a3.

SIS

Puc. 29

Bo3nukHoBeHue Mex(}a3oBoil pa3sHOCTH MOTEHLHUAJIOB TECHO CBA3aHO C
obOpazoBanueM J[IC, T.e. HECUMMETPUYHOTO paclpeeeHus 3apsHKEHHBIX YaCTHI] Y
MOBEPXHOCTH pazjiena: N30bITOK MOJIOKUTEIbHBIX 3aPsI0B CO CTOPOHBI OJHOM (ha3bl
COOOIIAET eH MOJOKUTETBHBIN 3apsijl, a U30BITOK OTPUIIATEIBHBIX 3aPSI0B C APYTroi
CTOPOHBI cO00IIaeT Ipyroil ¢aze orpunarenbHblil 3apsa. [lo-suaumomy, Mexdaznas
pPa3HOCTh TOTEHIMAJIOB, BO3HUKAIONIAS Ha TpaHWIe JByX a3, W SBISETCS

UCTOYHUKOM Tmossipuzanuu dusnyeckoro Bakyyma, wim HMCTOYHHKOM (POPMOBOTO
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TII, B pe3ynbTaTe 4ero BO3ZHUKAIOT TOPCUOHHBIE (haHTOMBI. HekoTophie MpoliecChl,
npoucxonsmue npu popmuposanuu JIC, 10 cux mop 10 KOHUA HE MOHATHI, TaK KaK
IPU 3TOM JEHCTBYIOT 00JIe€ TOHKUE U CJI0KHBIE MEXAHU3MBI.

DKCIEPUMEHTAIBHO YCTAHOBJIEHO, 4YTO UHIWHIAPBI HEUTPANU3YIOIIETO
anementa 2 u 3 (puc. 29) coBmectHo ¢ Ouomosmmepom 4 co3garoT mpaoe TII Sg
(puc. 30), B TO BpeMs Kak TopcuoHHasi KoMrnoHenta OMII MoHuTOpa SBIISIETCS JIEBHIM
TII.

[Tockonbky TOpcuoHHast komrioHeHTa DMII Mmonutopa siBisercs nesbiM TII, a
TII HEWTpanM3yOMIEr0 AJIEMEHTA SBJISACTCSA MPAaBbIM, TO OHU NPU B3aUMOJCHCTBUU
YAaCTUYHO KOMIIEHCUPYIOT APYT Apyra HOCPEICTBOM CEMAaHTHUYECKOTO PE30OHAHCA.

Mecro veranoskn "POPIIOCT-1"

Puc. 30
[TosmmMepHBIN MaTepual, pa3MEIICHHbBIM B POCTPAHCTBE MEXKIY LUJIAHIAPAMH,
MPEIBAPUTEIBLHO MOABEPracTcsi BO3IACHUCTBUIO OlpenesieHHoro redeparopa TII B
TEUCHUE BPEMEHHU €r0 ITOJIMMEPHU3alMU, YTO IO3BOJISIET OCYIIECTBUTH CIHUHOBYIO
MOJISIPU3ALHAIO TTOJIMMEPA. DTOT MPOUECC SABJISETCS PEIIAIOIIAM MOMEHTOM MTPUIAHUS
3aIUTHBIX CBOWCTB MPHOOPY, XOTS YaCTUYHO HCIIOIB3YIOTCS U COOCTBEHHBIE TOJIS
COOCHO Pa3MEIEHHBIX LIWJINHIPOB.




B pesynbrare gopmoBoe crarnueckoe TII yctpoiicTBa 3amuThl 3HAYUTEIBLHO
YCWJIMBAETCS, YTO HOBBIMAET 3(PPEKTUBHOCTHh 3alUTHI. YCTPONCTBO 3allIMUThI
pa3memiaroT B 30HE neWcTBusA JeBoro TII MoHWTOpa, MPEANOYTUTENBHO NEpeEx
JUIIEBOM YacTbl0 MOHHUTOpA T. 0., YTOOBl OAMH W3 TOPLOB YCTPOMCTBA OBLI
HaIpaBJIeH MEePICHIUKYIISIPHO K ONTHYECKON ocu MoHUTOpa (puc. 31).

Kak ObulO0 yKa3zaHO BbIlIE, JIEBOE MOJE BUACOMOHUTOPAa M IPaBOE IMOJE
YCTPOMCTBA 3aIUThl YACTUYHO KOMIIEHCUPYIOT APYT IpYyra, a HEKOMIIEHCUPOBAaHHAs
yacTe JeBoro TII BHIEOMOHHMTOpa OTKJIOHSETCA MNpakTuyecku Ha 180°, T. e. B
o0nactp mpaBoro TII Sk, renepupyemoro moHutopomM. B pesynbrarte
B3aMMOJICUCTBHS MPOTUBOIOJIOKHO 3aKpPY4YEHHBIX BUXPEH JIEBOTO Sp M NPaBOro Sy
TII 06a cymiecTBEHHO OCNA0IISIOTCS, @ CyMMapHOE T0JIe, 328 MOHUTOPOM CTPEMHUTCS K
YPOBHIO (POHOBOTO.

[TpuGop ass 3aUIUTHl MOJIB30BATENIEd OT HEraTUBHOTO BIIMSHUS MOHHUTOPOB
[IK, mpyroi 3JIEKTpOHHOM TEXHHUKM - MAaTEPUAIBHBIA IPEAMET, MPEACTABISIOIINM
cobo¥i cormacoBaHHBIM HaOOp MPaBUIBHBIX TEOMETPUUECKUX QHUTYp C
COOTBETCTBYIOILIEH T€OMETPHUEl MOBEPXHOCTH, CO3/IAIOIINNA (POPMOBYIO CTATUUECKYIO
nossipu3anvio Prsndyeckoro Bakyyma, mprudeM MOCIEIHsS 3HAYUTEIBHO YBEJIMYECHA
32 CYET YIOPSJAOYEHHOCTH CIIMHOB YacTHI] IOJMMEpPA WM JIPYroro HaIlOJIHMTEN,
3aMOJIHSIONIEr0 BHYTPEHHEE CBOOOHOE MPOCTPAHCTBO MPUOOpa.

[TpuGop Ans 3amIUTHl MOJB30BaTENIEd OT HETaTUBHOTO BIIMSHUS MOHHUTOPOB
[1K, npyroi#t 35eKTpOHHON TEXHHMKH CO3JAET JBa MPaBbIX CTaTUYECKUX (DOPMOBBIX
TOPCUOHHBIX TIOJIsSI, PACHPOCTPAHSIOMIMXCS B BHJAE CHMMETPUYHBIX KOHYCOB Ha
HEKOTOPOE pACCTOSHME, 3aBHUCSIIEE OT KOJMYECTBA KPEATHBHBIX MOJUPOPM -
KpUAUTEpOB (MaTepUaIbHBIX MPEIMETOB C COOTBETCTBYIOUIEH TeoMeTpuei
MIOBEPXHOCTH).

JleBoe mose mpubopa JUIsl 3alIMThl MOJIb30BATEIEH OT HEraTUBHOI'O BIIUSTHUS
MoHuTopoB [IK Haxonutcs BHyTpu npuOopa; aHAJIOTUYHbBIE MOJS BO3ZHUKAIOT, €CIIU

CJI0’KUTh OCHOBAHUSIMU JIPYT K JPYTY JIBa KOHYyCa WU JBE MTUPAMHUJIBI.

Biausinue 3amuTHOro ycrpoiicrsa ®@opmnocrt-1 Ha npoueccbl
KPHCTAIN3ALMU.
B uamke Iletpu, Haxonusiielica B Teuenue sxcnepumenTa 6e3 «®OPIIOCT-
1», yetko oOHapyxuBaetrcsi BiausHue JsieBoro TII monutopa IIK Ha mnpoueccs
kpuctaumzanuu NaCl, 3akimrouaronieecsi B «BBIIOJI3aHUN» KPUCTAJUIU3YIOLIEHCS

NaCl 3a npenenst yamku I[leTpu, JOCTHKEHUM YpPOBHS JHA C BHEIIHEH CTOPOHBI
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(¢oto 32).

B uamke I[letpu, pazmenienHoit B TeueHue skcnepumenta Ha « DOPITOCT-1»,
3apEerUCTPUpPOBaHA, KaK MU OOBIYHO B HOPMAJbHBIX T'€OIHEPreTHUECKUX 30HAaX,
MOJIMKPUCTAJUIMYECKAS] CTPYKTYpPa, Pa3HO3EPHUCTASI CO CPABHUTEIBHO OJHOPOJHBIM
¥ MOHOTOHHBIM pacCIpelelICHUEeM 3€peH, YTO MOATBEpkIaeT 3h(HEKT ycTpaHEHUs
«DOPITOCT-1» BnusiHua neoro TII mMoHuTOpa Ha mpouecchl KpUCTALIM3ALUUU
(¢poto 33).

Heckonbpko no3e aBTopoM KHUTH coBMecTHO ¢ Kypukom M. B., ArHuxorpu
CeMupoM ObLIM TPOBEAEHBI AHAJOTHYHBIE SKCIHEPUMEHTBHI, HO HECKOJbKO
MoaepHu3upoBannbie. Ecnmu Cemurnazoseiv B. B. u BolitkeBuuem 3J. B. wyamiku
[Tetpu ¢ pactBopom NaCl ¢ukcuposanuce B TII MOHHUTOpa M 3KCIIOHUPOBAIUCH B
HEM JI0 OKOHYaHUS MPOILIECCOB KPUCTAIII000pa30BaHusl, TO B HAIlIEM Clydae, KpoMe
yamek [letpu, npoaymupytoumx ciaboe mnpaBoe ¢opmoBoe cratuyeckoe TII,
UCIOJIb30BAIMCh U COCY/Ibl B BUJE JJIMHHOTO LWJIMHAPA, CO3/Aa0Iue ciaaboe JeBoe
dbopmooe cratuueckoe TII (poto 34).

doro 32 doro 33

HGHBIO OKCIICPUMCHTA OBLIIO YCTAaHOBJICHHC ocoOeHHOCTEH JUHAMHKH
IMpOLCCCOB KPUCTAJIN3alIUH B COCYAaX C Pa3HBIMHA coocrBeHubiMHu TI1

doto 34
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doto 35
Okazanoch, 4TO 3apOKJICHUE MPOIECCOB KpHUCTAIM3alUMM B vaiike llerpu

Ha0II01a7I0Ch BAOJb BUXpeBoro mortoka yiesoro TII monumtopa IIK (dboto 35), B TO
BpeMsi Kak B COCyJ€ B BHUJE JUIMHHOIO IWJIMHIpA HPOLECCHl KpUCTAJUIM3ALUU
HAYMHAINCH B TUIOCKOCTH, MEPICHIUKYISIPHOM MOTOKY JieBoro TII monuTopa (dhoto
34).

OTu pe3ynbTarhl TPeOYIOT AATBHEUIIEr0 OCMBICIEHUS U OOBICHEHHUS, OJHAKO,
yKe cedyac SCHO, 4YTO HayallbHbIE CTaJUU arperamuu MOJIEKYJ CIOCOOHBI
3adukcupoBaTh BO3JeHCTBUE caadbix (opMoBbix cratnueckux TII, dopmupyembix
s4YeiikaMu, B KOTOPBIX OCYLIECTBIseTCcs KpucTaum3anus. Heo6XxoauMo OTMETHTb,
YTO 3TU PE3yJbTaThl YKa3bIBAIOT HAa BO3MOYKHOCTb CO3[IaHHS €II€ OJHOTO MYTH
HKCIIEPUMEHTAIbHBIX METOAUK 111 padboTel ¢ TII.

CyTp HX 3aKiaroyaeTcs B TOM, 4YTO MO M[apaMerpaMm BblpamieHHbIXx B TII
CTPYKTYP MOKHO CYJUTh O CBOMCTBaX TOPCUOHHOTO B3aUMOJICHCTBHSI.

PaccmoTrpum HekoTOpbIE pe3yabTaThl HcnbiTanuii "@OPIIOCT-1"

HUcneiTanus, npoBeleHHbIE B YKPAaWMHCKOM HAy4YHO-TUTHEHUYECKOM LIEHTPE
MunuctepcTBa 3ApaBooxpaHeHuss YkpauHbel u B llentpe moOpoBoibHOU
ceprudukanuu «MIPAy, (r. Kues, Ykpauna), CBUACTEIBCTBYIOT O TOM, YTO HUKAKHX
W3MEHEHHUI COCTOSIHHSI 3JI0POBbsI JIIOJIEH, paboTalomUX ¢ YCTPOUCTBOM 3alUThI, HE
Ha0JIr01aJ10Ch.

HccnenoBanns OCymeCTBISIIMCh HA MOHUTOPAaX MHOCTPAHHOTO ITPOM3BOJICTBA
C OJIMHAaKOBOW CTENEHBIO 3alllMThl OT HW3BECTHBIX BPEAHBIX [JI1 OpraHu3Ma
u3nydenuid. [lepes Hauamom skcriepuMenTa ObU10 ornpezeseHo (o meroauke Do)
COCTOSIHME 3J0pOBbS KAXKAOro M3 moisb3zoBarenend. Meroguka P. @omns xopomo
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3apeKoMeH/I0Bajia ce0si B MUPE U UMEET OIPEEICHHOE TEOPETUIECKOEe 0OOCHOBAHHE
[67].

[Ipu ipoBeICHNY UCTIBITAHUM TPUHUMAIN YYACTHE:

- MuHCKUI pailoHHBIN qUarHOCTUYECKUH eHTp r. Kuena;

- HannonanbHbIM TeXHUYECKUN yHUBEPCUTET Y KpauHbl « KIT».

Ieab ucnbITAHMI.

Onpenenuts BpeaHoe BaugHue TU kuneckonoB MoHUTOpoB 11K n onpenenutsb
3¢ (}eKTUBHOCTH 3amMThl nojbs3oBarenedl [IK or Hero ¢ moMmoupl0 ycTpoiicTBa st
3alIUTHl YEJIOBEKA OT HETATHBHOIO BIIMSHUSA BUIACOTEPMHUHAJIOB, TEIEBU30POB H
npyroit 6eIToBOM TeXHUKU «DPOPIIOCT-1».

IIporpamMMa U MeTOAUKA MCNIBITAHU.

UcnpiTanuss aauinch B TEUEHHE 2 4 B TPEeX BBIOPAHHBIX [JIsi HTOTO
nomenieHusx. Paboune Mecra ObuUTn pacnooxkensl Tak, 4ToOsl [1K u nonp3oBarenu
He Haxonuhuch B I'TI3. Pacnosoxkenue paboyux MECT BBINOJHEHO C IMOMOIIBIO
KOMILJIEKTa OMOTEH30POB METOJOM OMOJIOKAIIMH.

[lepen HayanoM ucnbiTaHUM 10 MeToAy DOJUIA C YyYETOM TPEX IOKA3aTEJEH
ObLIO 00CNIEZIOBAaHO COCTOSIHHE 3/J0pPOBBbSI 6 HYEIOBEK M BBIOpaHBl 4, KOTOPHIM
MPEACTosTI0 paboTaTh C YCTPOMCTBOM ISl 3alIUThl OT TOPCHOHHOW KOMITOHEHTHI
u3nyuyenuss Mmonutopa I[IK u ompezneneH ypoBeHb COCTOSIHUSL 30POBbSl IO TPEM
MOKa3aTeISIM.

Bri6panbl cienyrolye nokazarenu 310pOBbsi:

- cyMMapHble (00IIMEe MOKa3aTeJM COCTOSAHUS OpraHu3Ma) IMapamerpbl
ANEKTPOAKyNnyHKTypHOU quarHoctuku (CIID/D);

- COCTOSIHME UMMYHHOM cucteMsl (Mm);

- cocrosinne HepBHOU cucteMbl (HC).

B ucneiTanusx yyacTBoBaiid 6 4EIIOBEK:

C 1-ro no 4-wiit - paboranu Ha 1K 0e3 yctpoiicTBa 3ammuThl, 5 - 6 - padoranu
Ha IIK ¢ ycTpoiicTBOM 3amuTh!.

UcneiTanuga nHavanuch 05.02.97 r B 10-00. HM3mepenuss mapameTpoB
MPOBOAWINCH ¢ UHTEepBaioM S5 (10) MuUH, B Ipoliecce UCIBITAHUM YCTaHABIUBAIOCH
yCTpOMCTBO 3amuThl (cM. [IpuMeuanue B Ta61.7+12).
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Tabmuma 7

Jlanublie o6cnenoBanus (yci. ef.) 1-ro

Bpemsi, Mmun CIIDJ Nm | HC IIpumeuyanue

10-00
HWCXOIHEIE 45/50 50/42 40/40
JTAaHHBIS

5 25/22 40/30 38/40

10 25/20 30/25 30/30

YcTaHOBIEHO
YCTPOMCTBO 3AIIUTHI
10 30/25 35/35 30/30
Tabauma 8
Jlanubie o6cnenoBanus (yci. ef.) 2-ro

Bpemsi, Mmun CIIDA | Um HC Ilpumeyanue

10-00
UCXOTHBIE 45/50 40/35 |40/35
JTAHHEIC

10 35/40 38/30 |30/30

Y CTaHOBJIEHO YCTPOMCTBO
3aIUThI
15 45/50 140/40 |30/30
Tabmuma 9
Jlanubie obcnenoBanus (yci. ef.) 3-ro

Bpemsi, MuH CIIJl |HUm HC IIpuMmeuyanue

10-00

ucxonuele | 45/50 50/55 45/45
JTAHHEIC

5 30/30 45/40 45/42

Y CTaHOBJIEHO
YCTPOMCTBO 3aIIUTHI
10 32/32 45/50 42/40
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Taomuna 10
Jlanublie o6cnenoBanus (yci. ef.) 4-ro

Bpemsi, MuH CIID Nm | HC IIpumeuyanue
10-00
HMCXOIHEIE 50/50 | 58/60 55/55
JTAHHBIC
5 45/40 | 55/55 55/55
Tabmuma 11
Jlanubie o6cnenoBanus (yci. ef.) 5-ro -
paboTa ¢ 3alUTHBIM YCTPOMUCTBOM
Bpemsi, mun | CITD /] Hm HC IIpumeuanue
10-00
HCXOJHEIC 48/50 | 50/50 40/40
JTAHHBIC
5 48/50 | 50/50 40/40
10 48/50 | 50/50 42/42
Tabnuma 12
Jlanublie obcnenoBanus (yci. ef.) 6-ro -
paboTa ¢ 3alUTHBIM YCTPOMUCTBOM
Bpems, mun | CITD /] Hm HC Ilpumeuyanue
10-00
HCXOIHBIC 45/45 | 45/45 35/35
JTAHHBIC
5 50/45 | 45/45 45/40
15 45/45 | 50/50 45/45

OGHapyxeHo, 4To (hakTOphl pUCKa, CBs3aHHBIE C Bo3jehcTBHEM JieBbIX TII
MonuTopoB IIK, B TOoM wyucne Bausiomue Ha OOIIEe COCTOSHUE OpraHu3Ma u
paboTOCTIOCOOHOCTh, C OJHOW CTOPOHBI, OMNPEIENSIOTCS HWHANBUAYaTIbHBIMU
XapaKTepUCTUKaAMU OpraHuM3Ma U TCUXUKU YeJOBEKa, C JIPYro - crenupuyecKum
«cnekTpom» JieBbix TII.

Pe3ynbTaThl aHain3a COCTOSIHUS 3[I0POBBS UCIIBITYeMBIX (Tosb3oBarenei [1K),
KOTOpble OBbUIM 3allMIIEHbl OT HEraTUBHOTO BIIUAHHUS TOPCUOHHOW KOMITOHEHTHI

m3nydennii Mmoautopa [IK, cBUIETENhCTBYIOT O 3HAYMTEILHOM OCHAOJEHUU ITOTO
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BiausHuA. Iloka3zarenum cOCTOSIHUS HX 300pPpOBbsA Ha HNPOTAKCHHUN BCEIro0 BPECMCHU
HUCIIbITAHUN CYIECCTBCHHO HC M3MCHWJIMCH, B TO BPCMA KaK IMOKA3aTCJIM COCTOSHUA
300POBbA OpraHn3Ma HC 3alIHUIICHHBIX YCTpOP'ICTBOM nonbs3oBarenei IIK umenn
TCHACHIOWIO K ITOHM)XCHHUIO CO BPCMCHCM. ITo CpaBHCHHIO C HCXOJAHBIMHU JaHHBIMH

MOKa3aTeIu COCTOSHUS UX 3710pOBbs yXyAmmiuch Ha 20+40%.

BoiBoabI:

1. Pe3ynpTarsl UCIIBITAHUM MMOKA3aJId, YTO YCTPOMCTBO JUISl 3aLUATHI YEJIOBEKA
OT HEraTUBHOTO BIIMSHHUS BUICOTEPMHUHAJIOB, TEJIEBU30POB M JPYroil OBITOBOM
anekTpoHHOW TexXxHUKH «DOPIIOCT-1» 3HauMTENbHO YMEHBINAET BIHUSHUE
TOPCUOHHON KOMITIOHEHTBI U3JIy4YEHUI MOHUTOPOB Ha MOJIb30BaTENECH.

2. YCTpOWCTBO 3aIIUTHI MOKET OBITh PEKOMEHJ0BAHO KaK MPOQPUIAKTHYECKOE
CpelCcTBO MJs YyCTpaHEeHUs (AKTOPOB HETaTUBHOTO BIHUSHUS TOPCHOHHOM
KOMIIOHEHTBI U3JTy4€HUH MOHUTOPOB U JIPYTUX JIEKTPOHHBIX IPHUOOPOB.

I[Ipu Oonee neTadbHOM WHCCIEIOBAHUU OUOJOKAIIMOHHBIM METOJIOM
pe3ysbTaToB B3anmozenctsus jieoro TII mornuTopa u npasoro TII ycrpoiicTBa s
3aIIUThl BBIACHWIOCH, YTO 4acTh JieBoro TII m3MeHuna cBoe HalpasiI€HUE 110 Ayre
OKpy>KHOCTH Tipaktiyeckd Ha 180°C, T.e. Kak OBl OTpa3uiiach W TOMNAjAaNa B IPaBOe
noJjie, Haxonsleecs 3a MOHUTOpoM. B pe3yabTaTre B3auMOJIEWCTBUSA
MPOTUBOIOJIOKHO 3aKkpyueHHbIX Buxpeil TII o0a cymiecTBeHHO ociiabeBaloT, a
cymmapHoe TII 3a MOHUTOPOM NMPaKTUYECKU PaBHO (POHOBOMY YPOBHIO.

Jlis Oosiee 4YETKOIrO MPEACTaBIEHUS O pe3ysibTaTaX HCHbITaHUM mnpudopa
«®OPITIOCT-1» npuBOoAMM HECKOJBKO PACIIMPEHHOE OnMcaHue mMeToaukn Do,
MOCKOJIbKY OHA MO>KET ObITh HEU3BECTHA YUTATEIIIO.

B xone nmposenenHbix DoseM HCCIEIOBAHUN PA3IMYHBIX AKYIyHKTYPHBIX
TOYEK ObUIM ONpEe/IeNICHbl MMOKa3aTeNId, COOTBETCTBYIOIIME «HOpMey». [Ipubop DAD
(«dmekTpoakynyHTypa mno Dojaiio») HUCHOJb3yeTCS HE I BBISBICHUS
DIEKTPUUECKOW CHUMMETPUHM TOYEK MApHBIX MEPUAHAHOB, a AJA HW3YUYECHHUS
[IapaMeTPOB OTACIIbHBIX TOYEK.

YPpOBEHb 3JIEKTPUYECKOrO IIOTEHIMAja KOHKPETHOM aKyIYHKTYPHOW TOYKH
OTpa)KaeT PHEPreTUUECKUN ypOBEHb OpraHa (OpraHoB), CBS3aHHOIO (CBSI3aHHBIX) C
COOTBETCTBYIOIIUM MepuauaHoM. OTKJIOHEHHWE BEJIWYMHBI MOTEHIMada OT HOPMBI
HECeT BaXKHEHITYI0 HHPOpMAITHIO 00 UMEIOIINXCS AUCHYHKITUSAX OpraHa.

Hamnpumep, noHn’eHHOE HaIpsKEHUE B aKyNyHKTYPHOM TOYKE MOXKET OBITh
BBI3BAHO MATOJOTHUEH CBSI3aHHBIX C HEW OpraHoB, JHOO KAaKWMU-TO BHEITHUMU
YCIIOBUSIMHM, CHIDKAIOIIMMHU OOIIYI0 U3HECIOCOOHOCTh opranusma. M Haobopor,
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MIOBBIIIICHHOE HAMPSIKEHHUE, BEPOSATHO, YKA3bIBACT Ha HAJIWYHE BOCHAIUTEIHHOTO
nporiecca.

JlonostHuTenpHy0 uHGopMamuio o Qopme 3aboneBaHus (ocTpas HIH
XpOHUYECKAsI) JaeT WU3YUYCHHE PEAKIMU aKyIMyHKTYPHOW TOYKH HA SJEKTPUUYCCKYIO
crumynsanuio. IlepexkntoduB npubop Donnss Ha pPEeXUM JEUEHUS, MONKHO
BO3/ICHCTBOBATh HEOOJBIIUM TOKOM Ha OCJIA0JICHHYIO aKyMyHKTYPHYIO TOUYKY U
CBSI3aHHBIN C HEW MEpPUAMAH, CIOCOOHOCTH KOTOPOTO BOCIIPUHUMATH MOCTYIIAIONINE
W3BHE TOKM 3aBUCHUT OT TsDKECTH 3a0oiyieBaHus. B ciydae Bsutoro teueHus 0oie3HU
Wi HEeOONBIIOTO OCNa0JIeHHs JKU3HENEATEIbHOCTH OpraHu3Ma BO3MOXKHA €ro
«TO/A3aPAIKA» Yepe3 ICKTPOUIYI - IPU ITOM MPOUCXOIUT CTUMYIHUPOBAHUE TOUKHU C
NOHW)KEHHBIM TMOTEeHIMajaoM. Ecnu HapylieHue BBI3BAaHO OoJiee TsKeIoun
(xpoHuveckoii) hopMoii 3ab0IeBaHMsI, BOCCTAHOBUTH 32 KOPOTKUN MIEPHUOJ BPEMEHU
napaMeTpbl TOUYKH TOpa3io CIOXKHEE.

[Tpubop DAD mno3BoNSIET MONYYUTH OOJee NeTaabHyI0 MHGOPMAIMIO O THUIIE
umeromieiicss aucynkuun oprana. MccrnegoBarenn yTBepkKAarOT, YTO UM YJIAIOCh
OOHAPYKUTh TECHYIO CBSI3b MEXKy MapaMeTpaMy PacroIOKCHHBIX BIOJIb MEpUINaHa
COOTBETCTBYIOIIIETO OpraHa aKyMyHKTYPHBIX TOYEK U KOHKPETHBIMH OCOOCHHOCTSIMHU
GYHKIIMOHUPOBAHUS OpTraHa. AHAIU3UPYS SJIECKTPUUCCKHAE MOTCHIIHAIBI OTIACTBHBIX
aKyIMyHKTYPHBIX TOYEK, PACIOJIOKEHHBIX BJIOJb OMpPEACIIEHHOTO MEPHUINaHa, MOKHO
MOJIYYUTh MOJPOOHYI0 HHGOPMAIIUIO O paboTe opraHa.

[Ipubop DAD® cnocobeH MOMOYb MPOBECTH BEChbMa JETAJbHYIO
HYHEPTreTUYECKYIO0 «MHBEHTAPU3AINIO» (PYHKIIUN Pa3IMdHbIX OpraHoB. OTKIOHEHUs (B
Ty WIA UHYIO CTOPOHY) 3JIEKTPUYECKHUX IMapaMEeTPOB COOTBETCTBYIOLIETO MEpHUANaHa
OT HOPMAaJLHOTO YPOBHS CIYyXKaT TMPU3HAKOM HAJIWYUS JIETCHEPATHBHOTO WJIU
BOCTIAJIMTENIBHOTO TIpoIlecca B HCCIEAYyeMOM opraHe. MOXHO JeTalu3upoBaTh
JTAHHBIC, U3MEPSS TapaMeTPhl Pa3IMYHBIX aKyMYHKTYPHBIX TOYEK, PaCIOJI0KEHHBIX
BJI0JIb Mepuauana. O0cneoBaHue MallMeHTa ¢ TOMOIbI0 prudopa Dosist Tpedyer
ropa3ao OoJbIlle BpEMEHH, YeM IPH HCIOIb30BAaHUHM JAPYTUX MPUOOPOB, TEM HE
MEHEe, OTO BIIOJHE KOMIICHCHUPYETCS OOdbIIel aeTtanu3anued MOoTydaeMoi
unpopmarmu. [Ipudop dosuist HE TPOCTO COCOOEH TUATHOCTUPOBATh HAIMYUE TEX
WIA UHBIX HApYUICHUH B OTJENBHBIX CHCTEMAaxX OpPraHu3Ma, a 3a4acTylO0 MO3BOJIAET
HAWTH WCTUHHBIC TPUYUHBI SHEPTETUYECKONW NUCPYHKIIUU W HAMETUTh BO3MOKHBIC
Iy TH U3JICUCHUSI.

B pabote npubopa DAD ucnosb3yercs siBICHUE OMOJIOTMYECKOIO PE30HAHCA,
HIMPOKO BCTpeyaronieecs B mpupoze. Kak Mbl 3HaeM, B aToMe 3J1€KTPOHBI BPaIIatOTCs

BOKPYT si/ipa MO OINpEACNICHHbBIM OpOUTaM M JUIsl Tiepexoja AJIeKTPOHa C HU3KOM Ha
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0ojiee BBICOKYIO OpOMTY OH JOJKEH NOTJOTUTh KBAaHT SHEPTUM OMNpPEAeSIEHHON
4yacToThl. B ciyyae mepemelieHrs ¢ BBICOKOW Ha 0o0Jiee HU3KYHO OpPOUTY 3JIEKTPOH
U3ITy4aeT KBAHT DHEPrMM TOYHO TaKOW >K€ YacTOThl, HAa3bIBAEMOM «YaCTOTOU
pe3oHaHca». ATOMBI U MOJIEKYJIbI UMEIOT 0COObIE PE30HAHCHBIE YaCTOThI, HO BbI3BATh
pPE30HAHC CMOCOOHA TOJIBKO SHEPTHUSl CO CTPOTO ONpeAeSEHHbIMU BUOPALIMOHHBIMU
XapaKTEPUCTUKAMH.

Hamnpumep, nesen, B3sB BBICOKYIO HOTY, BIIOJHE MOXET pa30uTh BApeOe3ru
OOKan - Opu YCIOBHHM, YTO 3Ta HOTa TOYHO COOTBETCTBYET PE30HAHCHBIM
XapaKTepUCTUKaM 3TOro OoKaa.

Menuuunckue ucnbitanus uzgenus «OOPIIOCT-1» mpudopom «Komruiekc
MEIMIMHCKUM 3KcrniepTHoly, TY B 33.1-2138413028-001-2003 (B nanbHEHIIEeM -
KM3) mnpoBenensl Ha 0a3e sabopatopuu MeanKoO-KOHCYJIbTATUBHOIO IIEHTpa
GyHKIMOHATBHOM MUAarHOCTHKU W WH(popmarmonHoit tepanuun «ABBA» (1. Kues,
VYkpauna) ¢ 22 mas 2003 r. o 23 mas 2003 r.

UcneiTanusa npoBoaunuchk npubopom KMD, npenHazHauyeHHBIA A7
NpOBEJEHUS JUATHOCTHUKH C HMCIOJb30BaHUEM MeToda (PUKCAIUH
OMOMH(OPMAIIMOHHBIX XaPAKTEPUCTUK OO0BEKTOB (mareHT YkpaunHbl Ne54310A ot
17.02.2003 r.). OOnactp HNpUMEHEHHS - MHUKPOOHOJIOTHUS, MEIULMHCKAs
JTMAarHOCTHUKA.

CpéM mapameTpoB OpraHM3Ma WM BeIEeCTBa MPOMU3BOAMUTCS B TE€YEHUE 3-X
CEKyHJ| MPUKOCHOBEHHEM K BXOJHOMY 3JIEKTPOIY KOMIUIEKCA Yepe3 CTEPUIIbHYIO
candeTKy, ¢ BO3MOXHOCTBHIO JajibHEelIiedl mpoBepku opranuzma mo 56000
napameTpoB. IIpegycMoTpeHa BO3MOXXHOCTh MOCTOSIHHOTO pacIIMpeHus 0a3 u
KOJIMUECTBA MapaMeTpoB wuccienoBanus. Cucrema QUKCUPYET M aHAIM3UPYET
AIEKTPUUECKYIO COCTABIISIIOULYI0 COOCTBEHHBIX KOJIEOATENbHBIX MPOLIECCOB C YUETOM
IPOUCXOMSIIUX B BEUIECTBE WJIM OpraHu3me (B3aUMOJIECHCTBHUE aTOMOB, MOJEKYII,
MOHO- M TMOJIMMEPOB, KJIETOK, OpPraHOB MEXIy COOOW M OpraHu3ma B LEJOM C
dbakTopaMu OKpyXawilel cpenasl (eabl, OJEXKIbl, aTMochepbl U Ip.).
3adukcupoBanHblil nuana3on padounx yactot 0,001 I'n+338 I'T1 ¢ ammmuTynoi ot
0,01 mxB.

Od¢urmansHO 3aPOTOKOJUPOBAHHBIN AMana3oH padouux yactoT oT 0,01 I'u+1
I'To ¢ ammumrynon or 1 MxB.

Cucrema BbIIOJHEHAa B Koprmyce Kommbrorepa «Laptop» ¢ coxpaHeHHeM
rabapuTHBIX Pa3MEpPOB U C COXPAHEHUEM CTaHJIAPTHBIX (PYHKLHUA KOMIIbIOTEPA.

Cucrema mpoluia TMOMHBIA KOMIUIEKC AaTTECTAI[MOHHBIX HCTIBITAHUM, Kak
TEXHUYECKUX, TAK U MEAUIIMHCKUX, B BEAYUIMX aTTECTOBAHHBIX HAYYHBIX U HAYy4YHO-
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MEUIMHCKUX YUpexaeHUsX YkpanHbl (KueBckuii MHCTUTYT aBTOMATUKH, UHCTUTYT
TpaHcIulantoiorun u xupypruu AMH Vkpaunsl u 1p.). B Hacrosimee Bpems
JMArHOCTUKY U JICYEHHE C MPUMEHEHHEM chcTeMbl rpouuin 6osee 3400 nmanueHToB u
MOJTyY€HBI MOJIOKUTEIbHBIE Pe3yJIbTaThl B OoJiee 4yeM 95 % cityyaeB U 3TO ¢ yU4€ToM
TOT0, YTO CUCTEMA HaXOAUTCS B HAYAJIbHOW CTAIMM CTAHOBJIEHUSI.

MOHUTOPUHT HEKOTOPHIX (PU3UOJOTHYECKUX IOKa3aTeJed IHEePTeTUKH
BHYTPEHHHX OPTaHOB M NICUXOCOMATUYECKOT0 cocTosiHus nonb3oBarens [1K B nenom
MOKHO OCYIIECTBUTh, HCHOJB3Yys anmapaTHbiii koMmmuiekc «GDV —Cameray,
IIPOU3BOAUMOro B PO.

CnenmansubiMu niporpammam («CDV PROCESSOR»y, «CDV AURA» u «CDV
DIAGRAMY», nmpoBonutcss maTemMaTthueckas o0OpalboTka MOJTYyUYEHHBIX
ouosnektporpamm (B30 - rpamm), mo3BoJIsiONIas HA OCHOBAHUM KOJIMYECTBEHHOMU
OLIEHKM MapaMeTpoOB H300pa)Ke€HUsl OCYIIECTBISTh 3KCIPECC-IUATHOCTUKY U
HaOI0IeHNe (MOHUTOPHHT) 32 TICHXOCOMAaTUYECKUM COCTOSIHUEM YEJIOBEKa B IEJIOM,
a TAKXKXE YHEPreTUKON €ro BHYTPEHHUX OPTaHOB.

Kommiaexkc «GDV-Camera», ocHoBaHHBIM Ha wmeToae [azopaspsaHoit
BU3YaJIM3allMK, YCHEIIHO MPUMEHSIETCS B HAy4YHO-UCCIIEIOBATEIbCKON MPAKTUKE B
00JacCTM MEIUUMHBI IS OLIEHKM pa3JIMYHOrO pPoJa BO3ACHCTBUH Ha OpraHu3M
YeJIOBEKA, B TOM YUCJIE AJUIONATUYECKUX U TOMEOMATUYECKUX MPEenapaToB, MCUXO0- U
busnorepanuu.

UccnenoBanue 3¢GGEeKTUBHOCTU 3al[UTHl MOJb30BaTedsl HNpuOOpoOM
«DOPIIOCT-1» ot neraruBHoro BiusHus MoHuUTOpoB [IK ObUTO MpoBeneHo Ha 14
nanueHTax B JHEBHOE Bpems B (peBpasie — Mapte 2000 r.

Bo3spact ucnbityembix kosebancs 17+60 mer, B OCHOBHOM 3TO OBUIH JIOIU
35+50 ner. UcnbiTanus npooauiuck Ha Tpex [IK mmmnopTHoro mpoussoacrsa 1999
r. Beimycka. CTeneHb 3allUThl MOJIb30BATENSl OT M3BECTHBIX BPEJHBIX HW3ITyYEHUH,
HETaTUBHO BIIMSIOLIMX HA HETO, OJUHAKOBASI.

[lepen navyasioM ucnbITaHUN paboure MecTa ObUTM PACIIONIOKEHBI TaK, YTOObI
nosns3oBatenu [1K He Haxoammcey B reonaToreHHbIX (OMOMaTOreHHBIX ) 30HAX.

HcnbiTanus npoBOAWINCH B T€UEHUE 4 4aCOB.

OKCIIEpUMEHT COCTOSUI U3 YETBIPEX YACTEM.

<2Ha mepBOM OJTame meEpel Ha4ajaoM HCILITAHUNA OBUI ONpENENeH M
3a(pUKCUPOBAH YPOBEHb COCTOSIHMSI 3/I0POBbSl MO MOKa3aTeNsM, MOIYYEHHBIM INpHU
CbEMKE CBEUYECHHS JIECATH TalbIEB PYK HCHBITYEMBbIX CTaHIAApPTHBIM CIOCOOOM Ha
npudope «GDV-Camera» B hoHOBOM pekume.

B<@Ha BropoM STame 3THM K€ MCIBITYEMBIM IIPEAJIaranoch mopadorars 6e3
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3alMTHOrO ycrpoiictBa B TedeHue 10 muH. [lo umcTedeHuMM 3TOro BpEMEHH
IIPOBOMIIACH TOBTOPHAs cheMKa Ha npuodope «GDV-Cameray.

El<@Ha TpeTheM dTame UCIBITYEMBIM MPENIAraloCh BBIATU M3 30HBI AE€HCTBHS
nesoro TII u moxepxkate B pykax npudop «D®OPIIOCT-1» B teuenue 10 muH 110
MCTEYEHUH ATOr0 BPEMEHU BHOBBH IPOBOJAMJIACH MOBTOPHAs ChEMKa Ha mpudope
«GDV-Cameray.

Ek@Ha ueTBepTOM 5Tame HUCHBITYEMBIM MPEAIarajgochk mopadboraTh 3a
KOMIIBIOTEpOM B TeueHue 2-x 4yacoB, npu 3ToM «DPOPIIOCT-1» Haxomuics moA
MOHHUTOPOM B COOTBETCTBHM C UHCTPYKLUEN I10 MOIB30BAHUIO.

[Ipu peructpanuu uHpopmauuu npudbopom «GDV-Camera» ucnpITyembiid
CTAaBUT IOOYEPETHO MAJIBLBI HA JJEKTPOJ M3 ONTHUYECKOTO CTEKJIAa W IPHU I0Jaye
KopoTkoro (10 MKkc) uMITysbca HaNpPsSYKEHHUS HA MOBEPXHOCTH 3JIEKTPOJIa BOSHUKAET
CKOJIB3SIIUHN pa3psi, KOTOPBIA (PUKCUPYETCS ONTHYECKON cUCTeMOM pudopa.

[Ipu chemke coOmofanu COOTBETCTBYIOIIME MpaBuia pabotel ¢ «GDV-
Cameray, kacaroluecs: yriia HakjioHa MaJiblieB OT BEPTUKAIU U PACIIOIOKEHUSI OCU
najblla OTHOCUTEIBLHO OCH IIprbopa.

[Tocne ¢ukcauun B nporpamme «CDV GRABBER» wundopmanus
oOpabateiBanack B nporpamme «CDV-DIAGRAM».

B »Toi#1 mporpamMme Ha 16 siyyax KOJBLIEBOW AMArpamMMbl JJIsl JJEBOM M MPaBOM
PYKH OTHENbHO B rpaduyeckoM BHJIE€ OTOOpa)kaeTcsi HOPMHMpPOBAaHHAs IUIOIIA/Ib
3aCBETKU COOTBETCTBYIOIIUX CEKTOPOB, CBA3AHHBIX C TEM WJIM MHBIM OPraHOM WIIH
cuctemMoil yenoBeka. [lo Toukam Ha Jyyax cTpoutcs 3amKkHyTast KpuBas (puc. 47).
BHemiHee KOJIBIIO IHAarpamMMmbl COOTBETCTBYET HM30BITOYHOW JHEPTHMH OpraHa WU
CUCTEMBl 4YEJIOBEKAa, BHYTPEHHUU KPYI - HEIOCTAaTOYHOM DJHEPIeTHKE, CpelaHee
KOJIBIIO - HOPMAJIbHOMY COCTOSIHUIO. MI30BITOK MJIM HEJOCTATOK YHEPTUU ONPEAEIseT
TUMep- Wi THMO(YHKIMIO opraHa (CHCTEMbI) YeloBeKa. BimsHWEe Ha 3HEPreTUKY
YEJIOBEYECKOr0 OPraHu3Ma OLEHUBAJIOCh IOJYKOJWYECTBEHHBIM METOAOM, IIpU
KOTOPOM YUYWTBIBAJIOCh HAJIWYUE PAZHUIBI MEXKAY KOHTPOJIBHOW AuarpaMMoul u
JUarpaMMoOM IIOCJ€ COOTBETCTBYIOLIETO BO3AEUCTBUA. TakkKe YUYHUTHIBAIOCH
HarpaBlieHHOCTh JiericTBus ipudopa «DOPITIOCT-1» - BBI3BIBACT JIU OH YXY/IICHHUE
WIH yIY4YLIEHUE S3HEPreTUHYECKOr0 COCTOSIHUE OPraHOB (CHCTEM) YEJIOBEKA.

Pe3yabTaTsl

Ha nmmarpamme mnporpammsel «CDV-DIAGRAM» xkaxnomy u3z 16 mydei
COOTBETCTBYET ONPEACIICHHBIN opraH (cucrema) Telia yenoBeka. Juarpamma aBoiiHas
- 71 JIeBOM M TpaBoil pyku oTAesbHO. [IpuBoaum rpaduku u aypbl OJHOrO M3

HCIIBITYCMBIX.
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[MpenBaputesibHO CHOPMYIUPYEM HEKOTOPBIE OCHOBHBIC MOHSTHUS, KOTOPBIMH
OyZieM pyKOBOJICTBOBAThLCS B JIaJIbHEHIIIEM: OCHOBHBIMH HOCUTEIIIMU MH(DOpMAIINK B
OM000BEKTE U 0 OMOOOBEKTE SBISIOTCS IIUPOKONOJOCHBIE KOJIEOAHUs Pa3IudHON
OPUPOJbI, B TOM 4YHCJE OJJIEKTPOMATHUTHBIC, AKyCTHYCCKHE, TOPCHUOHHBIC

CIIOXKHEHTIIEH KOHPUTYpaInu.

Puc. 36
CocrostHUE 310pOBOTO YEIIOBEKA M €T0 aypa.

Jlist MOHMMaHUS IPUPOJIbl HEFrATUBHOTO BO3JIEHCTBHSI CIIA0BIX M CBEPX CJIA0BIX
BHEIIHUX BO3JeWcTBUM Ha mnoib3oBarens [IK HeoOxomumo, Kak MUHHUMYM,
NPUBJICYEHUE COBPEMEHHBIX MOHATHM, HE BKIIOUEHHBIX B KJIACCHUUECKYIO0 OMOJIOTHIO
U MEIMIMHY, TaKUX KakK MPUHLUII HeycToWuuBOoM paBHOBecHOcTH (. C. baysp) u
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MIOHATHE KOTePEHTHOCTH B >kuBBIX cucTteMax (B. K. beixoBckuii).

DddexTruBHOE HCTOIB30BAHUE SHEPTHH )KHBOTO OpraHU3Ma JijIsi 00€CTICUCHUS
€ro yCTOMYMBOTO HEpaBHOBecHUsS (aBTOHOMHH) B OKpYXalOUIEH cpesie BO3MOXKHO
JIUIIB TIPU COTJIACOBAHHOM (KOTE€peHTHOM) paboTe KIETOK KaK MEPBUYHBIX SJIEMEHTOB
LEJIOTO.

Hapymienne korepeHTHOCTH 1O BO3JICHCTBUEM BHEIIHUX BO3JICUCTBHUI BEICT
K HApYIICHUIO €r0 CUCTEMHOTO YHEProMH(GOPMAIIMOHHOTO 00OMEHA, YTO B TIEPEBOJIC
Ha SI3BIK COBPEMEHHBIX SKCTPACEHCOB 03HAYAET «00pa30BaHUE JIBIP B aype.

Puc. 37
HcxonHoe cocTosiHuEe UCTIBITYEMOTO U €ro aypa.
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Puc. 38

Cocrosane wucnbiTyeMoro mocie 10-muH. mpeObIBaHHS Tepell IKPaHOM
MOHHUTOpa ((PYHKIIMOHAIEHOE COCTOSIHUE OpTraHM3Ma YXYIIIWIOCh - YMCHBIIHIACH
HOPMHpPOBAHHAsl TUIOMIAAbh 3aCBETKH cekTopoB bOO — rpamm, ocoOeHHO B Jydax
KOJIBIIEBOM JAMarpaMMmbl TPaBOW pPYKH, HapylIeHWE IMoJs B obiacTu Topia,
YBEIIMUEHUE YUCTIa «IIPOOOEBY» ayphl).

[Tapamerpsl cocTostHUSI 370pOBbsi Tosb3oBarened [IK, He 3ammieHHBIX

yctpoictBoM «POPITOCT-1», umenu TeHISHIUIO K MOHUKEHUIO CO BpeMeHeM (pHC.
38).
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Puc. 39

Cocrosinue ucnbiTyeMoro nocie 10-MuH. TPUMEHEHUS 3al[UTHOTO YCTPONCTBA
(oOmiee GyHKIIMOHATIBHOE YIYYIIEHUE COCTOSIHUS OpraHu3Ma - YBEIUYMUIIAChH
HOPMHpOBAHHAsl IUIOMAAL 3aCBETKH CEKTOpoB bOO — rpamm, ocoOeHHO B JIydax
KOJIBLIEBOM JIMarpaMMbl MPAaBOMl PyKH).

CocrosiHue aypbsl HUCOBITYyeMOro mnocie 10-MUH. NPUMEHEHUs 3alIUTHOIO
yCTpOHCTBA (BOCCTAaHOBJICHHE «ITPOOOEB)» ayphl, YCUICHHE B 00JIACTH T'OJIOBHI).
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Puc. 40

®parMeHTHl aypbl UCHBITYEMBIX COOTBETCTBEHHO B HMCXOJHOM COCTOSHUH,
nocine 10-MuHyTHOTO mnpeOBIBaHUS Tepe] JKpaHOM MOHHUTOpa (YETKO
MPOCIEKUBAETCSA YBEIMYEHUE YHMCIIa MPOOOEB aypbl B 00JACTHM CHOUHHOTO MO3ra
MOJIb30BATENsI) M COCTOSIHME aypbl HcObITyemMoro mnocie 10 — MHUHYTHOTro
NPUMEHEHUS 3aIUTHOTO YCTPOMCTBA AAIOT BO3MOXKHOCTh OLICHUTH 3()(PEKTUBHOCTH
3amuthl npu npuMeHeHuu «DPOPIIOCT-1» (HabnromaeTcs CyUieCTBEHHOE
VIIY4IIEHHE COCTOSIHHE aypbl, XapaKTEepPU3YIOIIeecs YMEHBIIICHUEM KOJIUYECTBA
mpoOoeB B aype).

[To cocTosHUIO «PHEPTETUKW» UCIBITYeMble 00pa30BaJid HECKOJIbKO rpymm. B
npejenax HOpMbl - 3 yenoBeka. Hopma ¢ psimoM opraHoB (CUCTEM) C HEJOCTATKOM
sHepru - 4 yenoseka. [Ipeobnanaromnias runo@yHKIUs WIK TOTPAHUYHOE COCTOSTHUE
- 2 yenoBeka. CMEIIaHHBIN THM - 5 YETIOBEK.

B nporniecce skcnepumenTta 0buio 3aduxcuponano 48 (12 % ot obiiero yucia
u3MeHeHuil) HamOosee cuibHbIX BoznercTBuil TH ITIK Ha cocTosiHMe oOpraHoB
(cucTeM) dyenoBeka.

«Mumensmu» okazanuck mouenonosas cucreMa (Urj-Genital) - 12%, a taxxe
- momkenymouHas kene3a (Spleen), meuens (Liver), 3HIOKpWHHAs cHUCTEeMa
(Endocrine) u mouku (Kidneu), cocraBuBmime 6ojiee MOIOBUHBI BCEX MaKCUMaTbHBIX
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n3MeHeHu. OcTajbHBIE OpPraHbl MEHBIIEE YKCJIO Pa3 HMCHBITHIBAIM HEraTUBHOE
BO3JICHCTBUE U3IIyYEHU MOHUTOpPA, MPUBOJAIIUX K U3MEHEHUIO UX «IHEPTETUKUY,
ocobeHHo 3T0 oTHOCcUTCS K cepaiy (Heart) u kumeunuky (Colons).

CrnemyeT OTMETUTh PA3HUILY MEXKAY MPAaBOM W JIEBOM pyKaMU B KOJUYECTBE
3a()MKCUPOBAaHHBIX WM3MEHCHHH B TOM HJIM HWHOM opraHe. Uuciao HM3MEHEHHH Ha
IIpaBoOM pyKe MPUMEPHO B 2 pa3a yalle NPEBBIIIAIIO COOTBETCTBYIOIIEE 3HAUECHUE Ha
JIEBOM pYKE.

brina oOHapyxeHa HEKOTOpas W30UMPaATEIbHOCTh B BO3JICHCTBHHM  HA P
OpPraHOB >KCHIIIMH U MYXYHUH. Y >KCHIIIMH MaKCUMaJIbHOE BIUSHUE (PUKCUPOBAIOCH B
o0JlacTu, CBA3AHHOW C MOJKETyN0oYHOM kenezoil (90%), y MyxuuH HaubOosiee
YyBCTBUTEJIBHBIMU OKa3auCh Mouku (80%).

Kpome Toro, crenenp BozneicTBus monuTopa 1K Ha monbp3oBatennst 3aBUCHUT U
OT MICUXO(PU3UOTIOTUIECKOTO COCTOSIHUS UCTIHITYEMOTO B TIEPUOJ] BO3JCHCTBUS.

B pesynbrate npoBeAeHHOTO aHanu3a (TPETUM 3Tall, MOJIb30BATENH JIEPHKAIU
npubopsl «OOPIIOCT-1» B pykax B Tedenue 10+15 muH.) Obuta oOHapykeHa
HanpaBieHHOCTh AedcTtBusi «DOPIIOCT-1» Ha rapMOHMYHOE COCTOSIHHUE, T.€.
MpUOOP BBIMOJHSI KOMIICHCATOPHYIO (DYHKITHIO.

B GonpmMHCTBE Clly4aeB U3MEHEHUS «OHEPIeTHKW» OPraHOB (CUCTEM) HOCUIIU
rapMOHU3HUPYIOIIMI XapakTep ¢ TEHACHUUEH K «HOpME», T.e. HaOJII0JaIoCch
MOJIOKUTENILHOE BIIUSIHUE TTPUOOpa, MPUYEM B paBHOM CTENEHHU, KaK HA MY>KUHH, TaK
Y Ha KEHIIUH.

Pesynprarel anHanmsza mapaMeTpoOB COCTOSIHUS 310pOBbsl mnojb3oBareneit 11K,
KOTOpbie ObUIH 3amuileHbl yeTporcTBOM «DPOPIIOCT-1» oT HEeraTUBHOTO BIUSHUS
TOPCUOHHON KOoMIIOHEHTHI DOMMU monutopoB IIK, cBUAETEABCTBYIOT O TOM, UTO €€
BJIUSIHUE HA COCTOSIHUE 370POBBS MOJIb30BATENEH 3HAUUTEIBLHO OCJIA0JIEHO, TaK KaK
MOKA3aTen COCTOSTHUS 30POBbs JaHHBIX Monb3oBareneit [IK Ha nmpoTskeHun Bcero
BPEMEHU UCIBITAHUS CYLIIECTBEHHO HE N3MEHWIIKCD.

BriBoabI

PesynbTaThl ucnblTaHUW Mokazaiu, 4To ycTpoihcTBO «DPOPIIOCT-1»
3HAUYMUTENIBHO YMEHBIIAET BIUSAHUE TOPCHOHHOW KOMIIOHEHTHI DM monuTopos 11K
Ha IMOJIb30BaTEJIe, M €ro HCIOIb30BAaHHE MOXKHO CBSA3BIBATH C OJIArONPHUSATHBIM
MIPU3HAKOM CTaOUIIM3aIlMK COCTOSTHUS 3/10pOBbs Tosib3oBarenei [1K.

YnoMsHyTOE yCTPOWCTBO MOXET OBITh PEKOMEHJIOBAHO Kak
npo(UIaKTUUYECKOE CPEICTBO JUIsl YCTpaHEHUs (DAKTOPOB HEraTMBHOI'O BIIUSHUS
TOPCUOHHOU KOoMIIOHEHTHI DMU MouuTopos IIK, TeneBu3opoB, Apyroi 3neKTpOHHON
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TEXHUKHU.

Kpowme Toro, B 1. Ype (Poccust) Obui npoBeAEHBI UCTIBITAHUS, UENBIO KOTOPBIX
SBIISIIOCH ycTaHOBUTH Hanmuue TII B Buae mHbopManroHHONW KoMmoHeHTh DOMU
MOHHUTOPOB U omnpeneauTs 3PdekTuBHOCTh NpuMeHeHus ycrpoiictBa «DOPIIOCT-
1» myTrem u3mepenusi 0€30MaCHOTO PACCTOSIHUS OT MOHUTOPOB 110 nojb3oBaTesns [1K
¢ momoIisio rpudopa «MI'A-1».

[Ipu mpoBeeHNN UCTIBITAHUN IPUHUMAIIN y4acTHE:

. 000 «Menuko-3konoruyeckast pupma Jlanr-2»;

. kadenpa «be3onacHOCTh MPOU3BOACTBA U MPOMIKOJIOTHUS» Y (HPUMCKOTO
roCcyAapCTBEHHOTO aBUALIMOHHOTO YHUBEPCUTETA;

. 000 «Crnunop MHTEpHEITHITY.

Ucnbrranus npoBoauiuck ¢ momotisio nmpudopa UI'A-1 Ne0502017, koTopsbrit
MPEJICTaBIAET COOOW BBICOKOUYBCTBUTEIBHBIN CENEKTUBHBIN wu3mepurens IMIIL.
[IpennaszHayueH s U3MEPEHUs AIEKTPOMATHUTHOM COCTaBISAIOIIEH F€OMarHUTHOIO
noyiga 3emnu B auana3zoHe 5+10 k['m, 4yBCTBUTENBHOCTH - OT €JUHUL JO COTEH
MUKOBOJIBT.

B kadecTBe BBIXOJHOr0 MapaMeTpa mpudopa UCHoib3yeTcs HHTerpai (pazoBoro
CABUTa Ha aHanu3upyemou uactore. [Ipubop BHINONHEH B BUJE NEPEHOCHOTO
U3MEpPUTEIBHOTO JIaTYMKa C BHU3YaJIbHOM MHJMKAIMEd MU COEIMHEHHOIO C HUM
kaOeneM, OJ10Ka MUTAHHUSL.

[Turanue mpubopa ocymiecTBIsIETCS OT ceTU nepemMeHHoro Toka 220 BoasT 50
repu, Wik akkyMyJisitopa 12 BosbT, moTpeOiasieMas MOIIHOCTD - He OoJsiee 5 BarTT.

[Tpubop «UT"A-1» m3roroBuseTcs MEIUKO-IKOJIOTHIECKON pupmont «JIanT-2,
r. Yoa, PO.

Ucnprranus npoBoaunuck Ha Tpex [IK umnoptHoro nponsBoactsa (MOHUTOPHI
bupm SAMSUNG, B ToM yucie u XKK), 2002 r. Beimycka.

CepuiiHas cTeneHb 3alIUThl MOHUTOPOB OT M3BECTHBIX BPEIHBIX M3IIYUYEHUH,
HETaTUBHO BIIMSIIOIIMX HA HETO, OJJUHAKOBASI.

[Tepen navyanoM ucnbITaHUN paboure MecTa ObUTHM PACIIONIOKEHBI TaK, YTOObBI
MouuTOopbl [IK He Haxomumucws B I'TI3, T.K. HAXOXKJIECHUE UX B YHNOMSHYTBHIX 30HAX
MOTJIO OBl MOBJIHATH HAa pe3ynbTaThl u3mepeHuid. Onpenenenune ['TI3 B momemenun
MIPOBOJAMIIOCH € MOMOIIBI0 pubdopa «T'A-1».

HcnbiTanus npoBOAWINCH B T€UEHHUE 4 4aCOB. DKCIIEPUMEHT COCTOSI U3 JBYX
4acTeu.

Ha nepBom sTane nepea HauaaoM UCHBITAHUIN ObLII0O MHOTOKPATHO OIPEIENIEHO
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u 3adukcupoBano npudopom «UI'A-1» Oe3omacHoe paccTosiHUE AJIs MOJIb30BATENs
or MoHutopa 0e3 ycrtpoiictBa «DOPIIOCT-1». BenuuumHa »TOro paccTOSIHUS
Haxoawiack B mpeaenax 50+80 cM miisd pa3HbIX MOHUTOPOB.

Ha Bropom »3Tame mnepej MOHUTOpAMH, COTJIACHO HHCTPYKLIHUH MO
ucrnonb3oBanuto, pacnonaranu uznenusa «@OPIIOCT-1» na paccrosHuM S5CM OT
9KpaHa Ha CTOJ€ MO ILeHTpy OdKpaHa. [Ipm 3Tom Oe3omacHoe paccTOSHUE OT
MOHUTOpA, pukcupyemoe npudopom «MI'A-1», ymenpmmnock a0 10+15 cm.

B kaudecTBe€ CpaBHUTEIBHBIX IAPAMETPOB MOXKHO OTMETHUTh, YTO MO
sapdextuBHOCTH 3amuThl ycrpoiictBa «DOPIIOCT-1» comoctaBUMBI ¢ U3JETUSIMU
POTAH (¢dupma «POTAH», r. MockBa, Poccus), u B HeckoJibko pa3 rpekTrBHEE
m3nenuit «["amma-7» (pupma «I"amma-7», r. MockBa, Poccus).

AHaJIOTUYHBIE HCCIIeIOBaHUs ObUTM TipoBesieHb B 2013 roay mpu moMOIIH

npubopa BE['A-10, mpou3BoacTBa YKpauHsbl.

3akiiroueHnue

-Pe3synbpraTel ucnbITaHUN TOKazanu, 4To ycTpoilctBo «DPOPIIOCT-1»
3HAUYMUTENIBHO YMEHBIIAET BIUAHUE TOPCHOHHOW KOMIOHEHTHI DM monuTopos 11K
Ha M0Jb30BATENEH, U €ro MCIOJb30BAHME MOXHO CBSA3BIBaTh C OJIArONPUATHBIM
MPU3HAKOM CTaOMIIM3AIlMK COCTOSIHUS 30POBBs Mosb3oBaTeneit [TK.

-VIoMssHyTO€ YCTPOMCTBO MOXET OBITh PEKOMEHJIOBAaHO Kak
npo(HUIaKTHYECKOEe CPEACTBO A yCTpaHeHUs (HaKTOPOB HEraTHBHOTO BIUSHUSA
TOpcuOHHOUN KoMIoHeHTbl DMU MouutopoB I1K, TeneBru3opoB, Ipyroi 31eKTpOHHON
TEXHUKH.

N3BecTtHO, uTo Hannuue Ha aBTromaructpainsx [TI3 co3maer MOBBIIEHHYIO
aBapUIlHOCTb, T.K. JIaK€ KPAaTKOBPEMEHHOE IMpeObIBaHUE BOAMTEINS B TaKOM 30HE
NPUBOJUT K BHE3aMHOW MOTEPE CO3HAHUS, OPUEHTUPOBKH B PE3YJIbTATE
CBOEOOPa3HOI0 CTpecca W PE3KOro BhIOpOCa aTpPEHOKOPTUKOTPOIHBIX TOPMOHOB B
KpoBb. Kpome TOro, BOAWUTEIM TOCTOSSHHO HaXOJATCS IMOJI HETaTHUBHBIM
Bo3neicTBueM JeBbIX TII, reHepupyemMbix cHCTEMaMHM ITOJAYU BBICOKOTO
HAMPsHKEHUS Ha CBEYH 3aKUTaHUsI, aBTOMOOMIBHON AJIEKTPOHUKOM.

Nmeercs nmarent Ykpaunsl [106], B KOTOpPOM ONHMCAaHbl METOABI 3AIIUTHI
BOJIUTENEH aBTOMOOMIIEH U MACCaKUPOB OT YHOMSIHYTOTO HETaTUBHOTO BO3JICHCTBUS
C UCIoJIb30BaHueM Tpuodopa “doprnoct-1” (poto 41).
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doto 41.

B Hacrosiee BpeMsi IS 3aIIUTHI BOJUTENICH aBTOMOOMJIEH M IMacCa)KUPOB OT
HETaTUBHOTO BO3JIEUCTBUSI ABTOMOOUIILHOW AJIEKTPOHUKH HCIIOJIB3YETCS 3alllUTHOE
ycTpoiictBo “BepHana-aBTo” (boto 42), paszpadborannoe OOO "CnuHop
Nutepnemnn" Ha 0a3ze CTaHAAPTHOTO MEPEXOJHHUKA, MpeAHA3HAYEHHOIO IS
MOA3aPAJIKM Pa3IUYHBIX TapKeToB. MHBepTUpYIOMMK MOIYIh C TOMOIIBIO
nepexoqHNKa MOAKIIYAeTCs K "TUIocy" akKyMyJISATOpPHOW OaTapen aBTOMOOMIIS.
[Ipu 3TOM yCTpaHsieTCd HEraTUBHOE BO3JIECMCTBHE HA MACCAXKUPOB M BOAUTENS OT
aBTOMOOWJILHOM JJIEKTPOHUKH, caMOTo aBuraress. [Ipyu ucmoap30BaHuM 3alIUTHOTO
YCTPONCTBA CYIIECTBEHHO YMEHBINACTCS yCTAJTIOCTh BOJIUTENS, 00JIerdaeTcs mpoe3
Y4aCTKOB JIOPOTH C HETaTUBHBIM BO3/IEUCTBUEM Ha BOAUTENS (T€ONaTOreHHBIE 30HHI,
TEXHOMATOT€HHBIE  YYaCTKHU JOPOT, YYacCTKH JOPOr, MPUMBIKAIOMINX K 0a30BBIM
CTaHIUSIM MOOMJIbHBIX TeJe()OHOB, BETPOTC€HEPATOPOB).

doro 42.
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OB30P CYLIECTBYIOUUX CPEJICTB 3ALIUTHI OT
HETATUBHOI'O BO3JENCTBUSI MOBWJIbBHBIX TEJE®OHOB

VYcerpoiicTBa 3amuThl JIIOAEH OT OTpuuareinbHoro BiausHug OMMU ycnoBHO
MOHO TIOJCIIUTh HAa CIEAYIOIIME TPYNNbl: -3KPAaHUPYIOLINE, -MOMIOLIAOIINE;-
rapMOHU3YIOILLUE; -APYTHE.

N3BECTHBIM YCTPOMCTBOM 3KPAaHHMPYIOLIETO THUIIA, KOTOPOE HEKOTOPOE BPEMS
M0JIb30BAJIOCh YCIIEXOM Ha pPBIHKE, €CTh YCTPOMCTBO 3alllUThl YEJIOBEKA OT
OTPHUIATETILHOTO BAMSHUS Ha Hero OMM (mpoW3BOACTBO HUTANBSHCKOW (UPMBI
«ZUCCARY» «Safety Butterfly»), koTropoe 3akperuisercsi cBepXy Ha MOOHUIBLHOM
tenedone. YcrpoictBo ¢upmbl «ZUCCARY» mnpencraBisier coOoii dYeTbipe
MOJIylIapa U3 HEMarHUTHOTO CTEKJIOBUAHOTO MaTepuasa, BBIIOJIHEHHBIX B €IMHOM
TEXHOJIOTUYECKOM IIPOIIECCe, MPHUYEM JBa MoJiyliapa MEHbIIETo auamerpa. B
nonyumape Haxoautca 12% pactBop yriepona, a HWKHSIA 4YacTh IOJylIiapa
KOHTaKTUPYET C MOJACTABKOW, B KOTOPYIO BXOJAT MEJHAas M allOMHHHEBas (osbra.
Kak yTBepxnmaioT pa3pabOTUMKH, YCTPOMCTBO yMeHbIIaeT BeauuuHy OMII,
U3ITy9aeMbIX MOOWIbHBIMU Teneponamu Ha 15+75% B muamazone 15+200 MI 1, uro
IIPUBOJUT K MBICIM O JEUCTBEHHOCTH YCTPOWCTBA. JlEMCTBEHHOCTH YCTPOMCTBA
MPOBEPSIIOCH UCKITIOYUTENBHO M0 PEAKIIMU YEJIIOBEYECKOI0 Tejla Ha HAIMYUE BIUSHUSA
OMMU. Ilpou3BoAuUTENIN YTBEPKIAAKOT, UYTO ITHU HSKCHEPUMEHTHI MOBTOPUTH
HEBO3MOKHO, 1 OHM HE HECYT OTBETCTBEHHOCTH 3a MPOBEPKY, BHINOJIHEHHYIO IPYTUM
COCOO0OM.

Ho manieHpKO€ 3a pa3smepaMy H3JEIMe HE CMOXKET 3KPaHUPOBATH W3IIyYECHUS
MOOWJIBHBIX TenePOHOB, KOTOpble paboraroT B jauanazone 900+1800 MI .
Haubonpmmit pazmep uznenus «Safety Butterfly» - 2,5 cM u pagmnoBoiHbl Takoe
uzzienue OyayT mpocTo orudarh. ITO MPUBEIO K TOMY, YTO TaKUE YCTPOMCTBA HE
MOJIYYHJIA HIUPOKOTO PacpOCTPaHEHUSI.

B Benukoit bpuranuu B nexadbpe 2000 roja mosiBUIOCh yCTPOMCTBO, KOTOPOE,
0 MHEHHUIO mpousBoauTens - komrnanuu Calgon Carbon, paspemniaer cymiecTBEeHHO
YMEHBIINTh BIUSHUE HU3IYyYEHUH MOOMIBHOrO TeiepoHa Ha MO3T IOJb30BATEI,
norjomas 99% MUKpPOBOJIH, KOTOpPbIE BIHUSIOT HA HEro. ODTO YCTPOUCTBO
npejcTaBiIsier co0OM HacaJky Ha aHTEHHY MoOuibHOro Ttenedona. Hacanka
BBIMOJIHEHA M3 YIJIEPOJHOTO MaTepuana M HasbiBaeTcss «WaveZorby. Ilpunnun
nevicteust u3aenuss WaveZorb Obu1 3aumcTBOBaH KOHCTpykTopamu Calgon Carbon u3
BOEHHBIX pa3paboTok. Hurne He cooOmianock, 4to 3To 3a Matepuan. Ocraercs JHIIb
JIOTabIBaThCS, Kak paboTaeT 3Ta Hacajaka, KOTOpas, M0 MHEHHMIO pa3pabOTUMKOB,
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JIeNaeT TOJb30BaHEe MOOWMJIbHBIM Tele(OHOM NpPAKTUYECKH Oe3omnacHbIM. Takxke
HEU3BECTHO IMOJABJISETCS JU NPHU €€ HMCIOJIb30BAHMM CHUTHAJ, KOTOPBIM Mepenaror,
YTO MOXET NPHUBECTHM K YMEHBUICHUI) CpPOKa JEWCTBUS HCTOYHHUKOB ITUTaHUS
MOOUJIBHOTO Telie)OHA BCJIEICTBUE YBEIMYECHUS BEJIMYUHBI TOKa, KOTOPBIN
norpebnsercs teiaepoHoMm. Takue ycTpoWCTBA HE MOJYUYHUIUM MIHUPOKOTO
pacnpocTpaHeHusl BBUY YIIOMSHYTBIX IPUYMH.

N3BecTHBIM YCTPOMCTBOM NOTJIOMIAKIIETO THUMNA €CTh YCTPOUCTBO
ounonornyeckon OezomacHoctu IAP, paspaGorannoe B Poccu. OHO mpencraBisieT
co0oit aBrorenepatop CBY (cBEpXBBICOKHX YaCTOT), KOTOPbIA T€HEPUPYET CUTHAIIBI
B NpOoTUBO(A3e BHEIIHEMY H3IYYEHHUIO, B CBSI3H, C YEM CYMMapHOE H3JIy4YeHHUE
npubnmkaeTcs K Hyato. B cooTBeTcTBUM ¢ MHpOpManueil, 1aHHOM pa3paboTynKamu,
yctpoictBo JJAP pabotaer kak punbtp B auanazone CBY.

Ho pazpabotumnku He ywin, 4To MOOUIIBEHBIE TeeQOHBI pabOTaIOT B AUANa30HE
900+1800 MTI'1I, a ne B quana3one 303001 .

Bo BTOpBIX, cO3aHUE YCTPOWCTB MHTEP(PEPEHLIMOHHOTO THUIA MPEACTABISAET
co00M1 CI0KHYIO HAYYHYIO U IPAKTUYECKYIO 33/a4y, TO €CTh CO3/IaHUE YCTPOMCTBA C
NOJA00HBIM KOMIIEHCALIMOHHBIM 3((PEeKToM ajis MOOWIBHBIX TeNePOHOB, XOTs
TEOPETUYECKH M BO3MOXHO, HO MPAKTUYECKH HENPUEMIIEMO U3-32 BBICOKOU
CTOMMOCTH TaKHX yCTPOMCTB.

[IpyHuMas K BHHUMAHHUIO BBIIIENPUBEIECHHOE, CTAHOBUTCS SICHO, YTO
YCTPOMCTBA MOTJIOUIAIOIIETO TUIA €CTh MaIo3((EKTUBHBIMU UM COBCEM HE MMEIOT
3aIllMTHBIX CBOMCTB.

N3BecTHO, YTO CTENEHb Bpea OT BCEBO3MOXKHBIX OTPHULATENbHBIX BIHUSHUI, B
TOM 4YHUCJI€ W 3JIEKTPOMArHUTHBIX, 3aBHUCUT OT BEJIMYMHBI BIIUSHHUS U CTEIECHU
COXpaHEeHUs! COOCTBEHHBIX 3aLIUTHBIX CBOMCTB OpraHu3Ma.

[ToaTOMy, Ha OCHOBAHMM BBIIIE H3JIOKEHHOTO, PEATBHBIM CPEICTBOM JUIS
3alIUThl YEJIOBEKAa OT OTPULIATEIBHOrO BIUSHUSA Ha Hero OMUM MoOWIBHBIX
Te’aeOHOB €CTh YCTpOMCTBa rapMoHu3upytomero tuna. [IpuHuun aecTBust Takux
yCTPOMCTB Oa3upyeTcsl He Ha MOMbITKE MOJaBUTh (PAKTOP OTPULIATENBHOIO BIUSHUA,
a Ha CO3JIaHUU YCIIOBUH, IPU KOTOPHIX YHOMSHYThIN (hakTOp BOOOIIE HE BOBHUKAET.

Crnenaem psi NpeAlIecTBYIOMMX 3aMeYaHui, KOTOpble OyAyT MCIOJIb30BAHbI B
NATbHEUIIIEM.

Heobxoaumo moayepkHyTh, YTO Hay4yHas TEPMUHOJIOTHS B 3TOM cdepe yxe
NpOYHasi, HO YYEHbIE MNPOAOKAIOT OOHAPYKMBATH HM3ITYyUYEHUE «HEPUIUYECKOIO
XapakTepa» u T.IL.

Hanpumep, npu BBINOJHEHUH (QU3HMYECKUX DHKCICPUMEHTOB POCCHICKHE
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HCCIIeIOBATEN TUCTAHIIMOHHBIX OnosHepreTudeckux BiausiHuii B. B. KBapTansHoB u
H. ®. IlepeB0o3uMKOB OOHAPYXKWJIM U BBIJCIUIN B U3JIYYEHUH OINTUYECKOTO
KBAHTOBOrO reHepartopa (mazepa), kpome OMMU, u HekoTopoe H3IyUYEeHHE
«He(U3NIeCKoro» xapakrepa [68]. DTo H3IydYeHHE YCIOBHO HA3BAIM «IICH-
KBAaHTOBBIM H3IydeHHeM». (OKa3ajJoch, UYTO D3TO UBIYYEHHE HMEET OO0JbIIOoe
OouosHepreTuyeckoe BiusHUE. Hampumep, okaszanoch, 4To 3Ta «Heduzmdeckas
KOMITOHEHTa UMEET CYLIECTBEHHOE BJIMSHUE HA KU3HEJAEATEIbHOCTh OMOJIOTHYECKUX
CTPYKTYp Ppa3HOTO YpOBHS, OT CTHMYJHpyIomero K maroreHHomy. OnHa 06e3
CYILLIECTBEHHOT'O MOCJIA0JIEHUSI MPOXOJUT CKBO3b MAaTe€pUalbl, «HEMPO3pAUHbIC» IS
AJEKTPOMArHUTHBIX BOJH. HO MMEHHO BHOeyaTisomiee TO, 4TO ''TICU-KBAHTOBOE
U3JIy4eHUe'" OTpa)kaeTcsl CTEKISHHBIM METAILUIM3UPOBAHHBIM 3€PKaJIOM IpU MaJCHUH
CO CTOPOHBI CTEKJIA U HE OTPAKAETCS METALINUYECKUMU MOBEPXHOCTSMM.

B [69] onncanbl pe3ynbTaThl psiia SKCIIEPUMEHTOB, KOTOPbIE€ MPOBOAUIUCH MO
pykoBojcTtBoM akagemuka B. I1. KasnaueeBa Ha npotrsbkeHun 40 JeT B UHCTUTYTE
KIIMHUYECKON U 3KcnepuMeHTanbHor meauunael CO PAMH u MexaynapogHomy
HJIN xocMuyeckoi aHTPOIMOAKOIOTHU TI0 U3YYCHHUIO B3aMMOJICUCTBHS (PU3HUECKUX,
B TOM YHCJIE BaKyyM-TOPCHOHHBIX, TOJIEM Ha OWOJOTHYECKHUE OOBEKTHI: KIIETKH,
OakTepuu U T.1. BeIBIEHO, YTO XUMHUUYecKasi U Ouojoruueckas uH(opMaius MOKET
ObITh TEpEeHEeCEeHa OT OJHOr0 OMOXMMHMYECKOTO0 WM OHOJOTHYECKOro OOBEKTa K
JIpyroMy c wucnojs3oBanueMm cnuHopHo - TII. Ilpemyioxkena oOmmas KOHIEHIIUS
B3aumogeiicteuss TII ¢ xuBbIM BemecTBOM, BKJIouYas 3G(GEKThl XHPATLHOCTH U
reJIMOKOCMUYECKOTO UMIIPUHTUPOBAHMSL.

B nyOnukanuu mogyepKUBaeTCs, YTO CKOHCTPYUPOBAH T€HEPATOP, KOTOPHIH
u3NydaeT 3(QUPHO-ANHAMUYECKHE IMOTOKHM - HEOJHOPOAHOCTH 3dupa (Bakyyma),
KOTOphIe onucanbl B padotax B. JI. Jlstnosa [1988], A. E. Akumosa, I'. 1. l1lunosa
[1996], A. H. OmurpueBa [1997] m np. Ecnm Takoi reHepaTtop «3aKpy4HBacT»
7¢upHBIA (BaKyyMHBIN) IMOTOK BJIEBO (IMPOTHB YaCOBOW CTPEIKH, YTO MPHUCYIIE
neBbiM TII), TO TKaHeBBIE KYJIbTYphl (3TO KJIETKH 4EJIOBEKAa), HAYMHAIOT AKTUBHO
pa3MHOXaThCsl, B TO K€ BpPeMsl CHMHTE3 Oelika W IMOJIMCaxapuioB HJET OOBIYHBIM
MOPSIAKOM.

[Ipn u3MeHeHuWH HanpaBieHHs BpalmeHuss 3(PUPHOro (BaKyyMHOIO) IOTOKa
BrpaBo (mpaBeie TII) mposiBisercs crnemayrommii 3PQGeKT: MUTO30B HET, HO CHHTE3
OeJika B KJIETKaX, aKTUBHOCTH WX T€HOMOB UPE3BbIYATHO BHICOKHE BO BCEX CITydasiX.

[Ipunumass k BHMMaHUIO nyoOnukauuu [69, 70], MOXHO yTBEpX,IaTh, UTO
u3llydeHue «HepU3U4YEeCKOro» XapakTepa, BBISIBJICHHOE IMPU BBINOJIHEHUU
bU3NUECKUX DKCIEPUMEHTOB PYCCKHUMH HMCCIEA0BATEISIMH JTUCTAHIIMOHHBIX
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ouosHeprernueckux BausHuM B. B. KsapraibnoBeiM u H.®D.IlepeB0o3unKOBbIM,
npeactasiser coboit TII - mpaBoe u JieBoe, mpaBoe - CTUMYJIUpPYIOIEE, JEBOE -
MAaTOreHHOE. DTO €II€ OJHO W3 IMOJYyYECHHBIX B IOCJIEAHEE BPEMs JOKa3aTEIbCTBO
cyumectBoBanus T1I.

B nanpHeiimem, kak u paHee, Mbl OyJIeM UCTIOJIb30BaTh TepMHUH « TTI».

XapakTepHbIM yCTPOMCTBOM T'apMOHU3UPYIOLIETO TUIA 3TOW TPYIIIBI €CTh
TOpCUOHHBIA HelTpanuzaTop «buotopH-PMce» (Poccus) pa3zpaboTka HayyHOTO
nenTpa Poccuiickoil akajgemMuu ecTecTBEHHBIX HayK. [lo MHEHHIO pa3pabOTYMKOB,
MEXaHU3M €ro 3alluThl 0a3upyeTcs He Ha YCTPaHEHUM MCTOYHMKA OTPULATEIbHBIX
W3JIyYEHUN WIM €ro SKpaHUPOBAHUU, a Ha co3aaHuu (popMoBhIX cTtatudeckux TII mo
dbopMe OOBEKTOB, KOTOpPHIE BXOIAT B COCTaB TOPCHOHHOTO HEUTpalIM3aTopa.
VYerpoiictBo «buotopH-PMce» paspaborano Ha ocHoBe Teopuu TII m mmeer Takyro
KOMOMHAIIUI0 TeOMEeTpUUYECKUX (opMm, KOTOpas CYIIECTBEHHO YMEHbIIAET
orpurarenbHoe BiusHUE JeBblix TII DMU mMoOumnapHOTO TenedoHa, MmoaaepKuBas,
T.0., o0UMe Hecnenu(pUYECKUe 3alIUTHBIE CBOMCTBA OpraHM3Ma MoJib3oBareis. B
PEKJIaMHOM TIPOCIEKTEe HAa TOPCUOHHBIM HeuTpanuzatop «buoropH-PMce» (Poccus)
pa3pabOTKK HaydHOro IeHTpa Poccuiickoil AkaJeMHM €CTECTBEHHBIX HAyK HE
NPUBEAEHO OMKMCAaHWEe KOMOMHALIMKM T€OMETPUUECKUX (OPM, KOTOPOE UCTIONB3YETCS B
YCTPOMCTBE U HE MPUBEJICH IPUHLINI €r0 IEUCTBUS.

[To namemy mHeHuto, «buotopH-PMc» ecTh OOBIYHBIM HUKTOrpaduuecKuM
pPE30HATOPOM, KOTOpBIM reHepupyer mnpaBoe TII u npu npaBUIIBHOM YCTaHOBKE
YCTpONCTBAa HA MOOMJIBHBIN TelNeOH MOHUKAET OTPUIIATENIbHOE BIMsIHUE JieBbIX TI1
MOOMJIBHOTO Tele(OoHa Ha MMOJIb30BATENS 32 CUET TOTO, YTO MPABOE MOJIE OTTAIKUBAET
JIEBOE€ B COOTBETCTBMU C 3aKOHOM B3aumonectBus TII. OTum u mnosicHsercs
HE3HAYUTEIBHOE 3aIUTHOE JIEUCTBUE YCTPOMCTBA, KOTOPOE MOKA3aJIM MPOBEJACHHBIE
C YCTPOMCTBOM IKCIIEPUMEHTHI.

N3BecTHO yCTpoHCTBO IS 3amMThl yenoBeka oT TU MoOmibHBIX TenedoHOB
[72]. YcTpolcTBO BKIIOYAeT B ceOs HE MeHee ABYX IIApOB M3 HEMarHUTHOTO
CTEKJIOBUJIHOTO MaTepHuaya, MPU4YeM B OJHOM LIape HAXOAUTCS PACTBOP yTIJIEpoJa, a
B JAPYIrOM pa3MEIIEH pacTBOpP COJEHW pPEAKO3EMEIbHBIX METAJIJIO0B U
MAarHUTOYYBCTBUTEIbHBIM 3JIEMEHT, NPUYEM MATHUTOYYBCTBUTEIBHBIN 3JIEMEHT
UMEeT Ha CTOpPOHE, KOTopas B pabo4yeM COCTOSIHMM HallpaBjicHa Ha HOKHBINA
MarHuTHbIA Tostoc 3emud, ¢opmupoBarens npaBoro TII. bonee MomiHbie moss
bopMHpYIOTCA 3a CYET TOr0, YTO MAarHUTOYYBCTBHUTEJbHBIA 3JIEMEHT MPHUBOJUT
dbopmuposatens npasoro TII B cOOTBETCTBHE ¢ MATHUTHBIM MEPUIUAHOM 3E€MITH.

VYCeTpolcTBO 3aKperuisiioT Ha MPOTUBOMOJIOXKHON OT paboueil CTOPOHBI
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MOOMJIBHOTO TeJe()OHa OCHOBAHUEM K KOPITYCY.

YnoMsiHyTO€ YCTpOMCTBO [UJIsi 3amuThl 4eaoBeka OT TU MoOMIBHBIX
TenedoHoB obecrnieunBaeT (GopMUpOBaHHE Oojiee MOIIHOrO mpasoro u jesoro TII,
KOoTOpoe JnejaeT ero OoJsiee AGPEKTUBHBIM B CPaBHEHHU C HU3BECTHBIMU
ycrpovictBaMu. Ho 3amuTHbIE CBOMCTBA 3TOr0 YCTPOMCTBA TAKKE MOKHO YJIYYIIHTb.

Kpome Ttoro, B IlIBeitnapuu pazpaboran Ttownvaitmmit UYWIT FOSTAC
(puc.43), rapMOHM3UPYIOIIMI  BpPEIHOE H3ITYyYEHUE OT MOOWJIBHBIX TENEPOHOB,
WLANS, neitmkepoB, KIaBHATYPhI, paauo- TEICPOHOB, aBAPUIHONW CUTHAIW3AINH,
paauo, nepeHocHbIx Tenedonos, Bluetooth, GPS ycTpoiicTs.

Puc.43

Cotpyanukamu «Crnunop Wuatepuemnm» (r. Kues, Ykpanna) Obu10 cozmaHo
YCTPOUCTBO A 3amuThl 4enoBeka OT TU MoOMIBHBIX TenedOHOB IMyTeM
W3TOTOBJICHUS MU(PPAKIIMOHHON PEIICTKH KaK (pakTaaIbHOW KOMIIO3HUIIUHU, KOTOpas
BBIIIOJIHEHA B BHJAE KOJEI M €CTh MJIOCKOCTHBIM IE€PECEYEHHUEM CXEMBI
MPOCTPAHCTBEHHBIX B3aMMOCBS3EM HEBO3MYIIEHHOTO Pusnueckoro Bakyywma,
KOTOPBIA CO3JAeT YCJIOBUS, MNPHU KOTOPBIX YIOMSHYTBHI (akTop BOOOIIE HE
BO3HMKAET B JIOKAJbHOM 30HE BOKpYT Tenedona. Menno orcyrcrBue siesoro TII B
JIOKaJIbHOM 30HE BOKPYT TesedoHa BeneT K Oosiee 3PphEeKTUBHOM 3aluTe YeI0BEKa OT
OTPULATENBHOTO BIMSIHUS €TI0 U3ITyYECHUN.

Jlyist 0OBbsCHEHMsI TIPUHITUTIA PA0OTHI YCTPOUCTBA I 3aIUTHI YesnoBeka oT THU
MOOWJIBHBIX TeJIe(OHOB HCIOIB3YEM WJUTIOCTPAINH, TIPUBEJACHHBIC paHee: puc. 4 -
MoJIeNb «(UTOHA»; pUC.S - MOJeNb HeBo3MyIeHHOro dusnueckoro Bakyyma; puc.6 -
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Mozenb Bo3MyleHHoro dusnueckoro Bakyyma 3apsnom Q;

Puc. 44

Ha puc 44 usoOpaxena audpaklMOHHAs peUIETKa, KOTOpas MpeiCTaBiseT
co00# yCTpOMCTBO ISl 3aLIUTHI YEJIOBEKA OT OTPULIATEIBLHOTO BIHUSHUS TOPCHOHHON
KoMIioHeHThl DMU moOunsHOTO TenedoHa.

VYerpoiicTBO paboTaeT Tak: €ro 3akperuisitoT Ha MOOUJIBHOM TenedoHe MyTeM
HAaKJICMBAHUs HA BHYTPEHHEW WJIM BHEIIHEN YaCTH KOPIycCa.

JIns JIydiiero nOHMMaHus NPUHIUIIA AEHCTBHS YCTPOMCTBA 3alIUThl YEJIOBEKa
oT T MoOMIIbHBIX Tene(OHOB celaeM psijl NPeIBAPUTEIbHBIX 3aMEUaHUN.

BosnuknoBenue TII MOXHO OOBSICHUTBH, HCHONB3Ysd Mojenb Dduzmueckoro
Bakyyma, npemnoxennyio A. E. AkuMoBHM, KOTOpas MpeACTaBIseT CoO0O0M
DJIEKTPOHHO-IIO3UTPOHHYI MoAenb @Pusznyeckoro Bakyyma II. Jlupaka B
M3MEHEHHOW MHTEpIIpeTanuu [2].

B cootrBercTBUM ¢ MOAEnbro, KoTopas ucnoisdyercs, dusnueckuii Bakyym
€CThb MaTepuajIbHas cpeaa, KOTopas NU30TPOITHO 3aIIOIHAET BCE IPOCTPAHCTBO, B TOM
yycie W IpPOsBIEHHYH Marepuro. Pusndeckud Bakyym wuMeer KBaHTOBYIO
CTPYKTYpY, KOTOPYIO HEBO3MOXKHO HAOJI0JaTh B HEBO3MYILIEHHOM COCTOSIHUU
(puc.4). Teopus TII paccmaTpuBaer @usznueckuii Bakyym Kak cuctemy 3JIEKTPOHHO-
MO3UTPOHHBIX BOJIHOBBIX IMAKETOB, KOTOphIE Bpaiarorcs (a He «Mmope [dupaka» u3
AJIEKTPOHHO-NIO3UTPOHHBIX MapoB). TaM, rae 3IeKTPOHHO-TIO3UTPOHHBIE BOJIHOBBIE
IIAKETHI BIOXKEHBI OJIMH B 01uH, Ousnueckuil Bakyym HEUTpaabHbIA C TOUKU 3PEHUS
ANEKTPUYECKUX 3apsAa0B. ECM K€ CIIMHBI BIIO)KEHHBIX OJIVH B OJTHUX ITAKETOB UMEIOT
IIPOTUBOIIOJIOKHBIM 3HAK, CUCTEMA CKOMIIEHCMPOBAaHA HE TOJBKO C TOYKH 3PEHUS
AIEKTPUYECKUX 3apsiioB, a TaKKe C TOUYKM 3pPEHHs] KIACCUYECKOrO CIIMHA H
MarHuTHOro MoMeHTa. Takasi cuctema npejcTaBisieT coooit «puton» (puc. 4), rae Sy
U Sy - CHUHBI BIIOXKEHHBIX OJWH B OJHUX BOJHOBBIX NAaKETOB, KOTOPbIE HUMEIOT

HpOTI/IBOHOHO}KHBIﬁ 3HaK. AHcaMOJIb TaKHX HCBO3MYIICHHBIX (I)I/ITOHOB €CTh
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armnmpoKCUMAIMEN YIPOILIEHHOW MOJeNu HeBo3MylleHHOro dusmueckoro Bakyywma,
TO €CTh, B COOTBETCTBUU C MoJienbto, Ousnueckuii Bakyym ecTh cpena, co3aaHHOE
MJIOTHOM YITaKOBKOM (UTOHOB (pHC. 5).

[TockonbKy BO Bcex MOOMIIbHBIX TejedoHax B pabOUYMX peXUMax MPOTEKAeT
AIIEKTPUUECKUN TOK, KOTOPBIA TPENCTaBIsAeT COOON YMOPSAOYEHHOE BHKECHUE
AJIEKTPOHOB, pacCMOTpUM  Tosisipu3anuio OU3NUECKOTO BaKyyma 3JIEKTPHUUYECKUM
TOKOM.

Paccmorpum mpounece nonspuzannu @U3HMYECKOro BaKyyMa , paccMaTpUBast
3EKTPOH E TOYEUHBIM 3apsiioM, HAXOASIIMMCS B HEKOTOPOM TOYKE MPOCTPAHCTBA.
B stom ciyuae spdext nonspuzanuun  duzndyeckoro Bakyyma MOXKHO IPEeACTaBUTH
cienytouM obOpa3zoM. IlycTh B HEKOTOpPOW TOYKE MPOCTPAHCTBA, HAXOJAIIEHCS
Mo0JIM30CTU  AJIEKTpOHA E, MpOUCXOIUT pOXKIEHUE BUPTYaJbHOW Maphl YacTHI[ —
AJIEKTPOHA W MO3UTPOHA, KOTOPBIE, CIIYCTS OYEHb KOPOTKOE BPEMS, aHHUTHUIUPYIOT
MEXAY COOOW, T.€. POXKIACHHE M TOCIHSAYIOIas AHHUTWIALUS TMapbl JOJKHBI
IIPOMCXOJUTH BO BHEIIHEM OJJIEKTPUYECKOM IIOJIE, CO3[aBAEMOM JJIEKTPOHOM E.
JlelicTBME 3TOTO0 BHEWIHErO IIOJS COCTOUT B TOM, YTO POJMUBLIMKCS 3JIEKTPOH
CJIETKa OTTAJKUBAETCS AJEKTPOHOM E, TOrna Kak pOAMBIINNCS TO3UTPOH CJErKa
INPUTSITUBAETCS UM, TaK UTO UMEET MECTO (PU3UYECKOE PA3ACIICHUE ITUX 3aPAJIOB BO
BpeMsI MX KpPAaTKOBPEMEHHOIO CYILIECTBOBaHHUA. [aKoe SBJIEHUE IPOUCXOIUT BCE
BpeMsi M TOBCIOJy BOKpYT 3jiekTpoHa E, uTo Beger pesynbrupytouemy 3¢dexTy,
Ha3pIBaeMoOMy Tosisipusareit dusnueckoro Bakyyma. Heob6xoaumo moa4epkHyTh,
YTO 3Ta MOJIETh JAeT YETKOE MPEACTABICHHE O TOM, KaKUM 00pa3oM IPOUCXOJUT
noysipuzanusi  duzmyeckoro Bakyyma moOwibHbIM TenepoHoM. B mMoOmibHOM
TenedoHe  IICKTPUYECKUN TOK, MPOTEKAOIIMK BHYTPH MOOWJIBHOTO TeiedoHa,
MIPUTSITUBAECT POJAMBILINECS BUPTYaJIbHbIE TMO3UTPOHBI U OTTAJIKUBAET BUPTYaJIbHbBIC
AJIEKTPOHBI, B PE3yJIbTaTe€ YEro BOKPYr MOOMJIBHOrO TejaeoHa CYIIECTBYET TOJBKO
JIEBOE TOJie, NPOAYLUPYEMOE BUPTYAJIbHBIMU JJIEKTpOHAMU. B3anmopeincTBue
TU(QPaKIMOHHON PEMIETKU ¢ BUPTYAJIbHBIMH 3JICKTPOHAMHU MPUBOIUT K TOMY, YTO
Tn Bokpyr MoOWIBHOTO TenepoHa Kak Obl ‘“3aMOpakuBaeTcs ~ U HE OKa3bIBaeT
HEraTUBHOT'O BO3JICUCTBUS HA MOJIb30BATENS.

[Ipennoxennas npocrtas moaenb dusznueckoro Bakyyma naetr BO3MOKHOCTh
OOBSICHUTh HEKOTOpbIEC SIBJICHHS, KOTOPbIE HMEIOT MECTO IMpPU IMOJb30BAHUU
MOOMJIBHBIM TeJIe(hOHOM.

OyHKIMOHAJIbHAS CXE€Ma BHYTPUCTPYKTYPHOM CXEMBI B3aUMOJEHCTBUSA
OpraHOB YEJIOBEKa, B CBOIO O4Yepellb, €CTh YacThl0 TUTAaHTCKOM (pakTanbHON
CTPYKTYpBI - 0011ero noJisg BeenenHol, 4yacTbio KOToporo ecth Pusznueckuii Bakyywm.
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T. 0., GyHKIIMOHMpPOBAHUE OpPTaHU3Ma KaK KOHKPETHON OOIIHOCTH OPraHOB, B BHJIC
coOCTBEHHOM (DOPMBI KUZHEACSATEILHOCTH, BCETJ]A 3aBUCUT OT TOTO, KaK MPUHIIMUIIBI
€€ OpraHu3ali OTBEYAIOT CXEeME€ KOMIIOHOBKM (MOCTPOEHUIO) TIIOOATbHBIX
MPOCTPAHCTBEHHBIX KaTeropuil. JIro60e HEeCOOTBETCTBUE MPUHIIMIIOB OpraHU3alUU
CXeMe€ KOMIIOHOBKH HW3MEHSeT (opMy BHYTPEHHEro CTPYKTYPHOTO pPE30HAHCA,
KOTOPBII BBI3OBET T€ WM JPyrue MNpPOLecChl B BUJAE TEX HIU APYTHUX
(YHKIIMOHATBHBIX COCTOSIHUIMA.

PeasibHOCTH CyIIECTBOBaHUSI M KU3ZHEACSATEIBHOCTh KOHKPETHBIX KJIETOUHBIX
IPYII TeJla YelloBeKa, KaK 0YEHb CI0KHOTO MH(POPMAIITMOHHOTO KOMIUIEKCa, BCEraa
CBsI3aHHAsi C MPUCYTCTBUEM B3aUMHOTO HH(POpPMAINMOHHOTO OOMeHa WU
B3aMMOJICHCTBHUS C OKpYykaromied cpemoit. M ecnm mo 1000l NmpuUyrMHE cUCTEMa
B3aUMHOT0 HMH(GOPMAIMOHHOTO OOMEHa, KoTopas OOecneduBaeT CTaOWIBHOCTh H
ONTUMAJIBLHOCTh BHYTPUCTPYKTYPHBIX B3aUMHBIX CBSA3€H, 3aTPOHYTa, BO3HHKAET
nucOaliane, KOTOPBIM MPUBOAUT K TOMY, YTO OJTHA CHUCTEMBI PE3KO TMOBBIIIAIOT CBOIO
aKTUBHOCTh, a Jpyrue HaoOOpOT, MOMaJalT B 30HY arpoduu CO Cleayrolen
nerpananueit [69].

[ToctaBneHHas 3ajava pelIaeTcs 3a CYET TOr0, YTO B YCTPOMCTBE ISl 3AIUTHI
yesnoBeka oT TU, koTopelil BMemaeT B cede AUPPAKIIMOHHYIO PEHIETKY, COIIACHO
n300peTeHuI0, C IeJbI0 YyIy4YlleHUs 3alUTHBIX CBOUCTB YCTpOWCTBa,
nu(pakiMOHHAsS pelIeTKa TMPEeACTaBIsIeT Cco00i (PpakTaIbHYI KOMIIO3UIIMIO,
KOTOpasi BBIMOJHEHHAsi B BHUJE KOJIEL, KOTOPbIE SBIAIOTCS IIOCKOCTHBIM
MIEPECEUEHUEM CXEMbl MPOCTPAHCTBEHHBIX B3aUMOCBS3€H HEBO3MYILEHHOIO
®usnyeckoro Bakyyma n HaHECEHHas Ha TIAJAKYIO MTOBEPXHOCTh ITyTEM HAIbLJICHHS
METAJUIMYECKOTO TOKpHITHs. J[udpaknroHHas permeTka MOXKET OBITh IMOJTydYeHa
TAK)X€ IYTEM OJKCIO3UIIMKM CBETOYYBCTBUTEIBbHON TIUIEHKU. [(uamerp kosen -
MHUHUMAJIBHBIN, KOTOPBIN pa3pelaeT J0CTUYb COBPEMEHHBIX METOJ0B U3rOTOBIICHUS
TU(GPaKIMOHHOMN PEIIeTKH.

OObsicHuM, KakuM o00pa3zoM HekoTopas rpadudeckas KOHCTPYKLHUSA -
mudpaknronHas pemerka (puc.44) - MOXET BHECTH TIIyOOKHME HM3MEHEHHS B
cocTosiHhe Bo3MyLIeHHOro ®dusnueckoro Bakyyma. Jljisi nOHUMaHuUs 3TOTO SIBJICHUS
HEOOXOMMO paccMaTpUBaTh CUTYALMI0 HAMHOTO 0oJiee HMIMPOKO, YEM MPOCTO Kak
rpauuecKyro WK MPOCTPAHCTBEHHYIO KOHCTPYKITHIO.

OTO - MOJENIb PE30HAHCHOTO B3aUMOJIEHCTBHS, KOTOPAsl PEAIU3YETCS B BHUJE
TU(PPaKIMOHHBIX PEIIETOK, €CTh YaCThI0 HOBOM HAy4YHOW MapaJiurMbl, U 3TH 3HAHUS
JA0T OCHOBAaHUS MPUHLMIIUAIBHO IO HOBOM pacCMaTpPUBATh OTHOILLIEHUE K YEJIOBEKY,
K €r0 OpraHu3My, K OKpYy>Karollen cpeae.
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OTH TEXHOJIOTUM 3allUThl YeJOoBeKa O0a3upylTCs Ha PE30HAHCHOM
B3aMMOJIEUCTBUM AU(PPAKIUOHHBIX pemeTok ¢ JieBbiMU TII MoOmibHOrO TenedoHa.
NUmenHo nudpakimuoHHas penieTka ONpeaesseT ONTUMaJIbHBIA pPEKUM
JTUHAMUYECKUX PEaKlUid KOHKPETHOTO 0ObEKTa, U, 3HAYUT, KAYECTBEHHbIN KOHEUHBIN
pe3ynbTar.

Hudpakunonusix pemierka (puc. 44) - 3TO KOHTYPHBIM pE30HATOP, KOTOPBIN
€CTh IUIOCKOCTHBIM IIE€PECEYEHUEM CXEMbl MPOCTPAHCTBEHHBIX B3aUMOCBSI3E,
NpUCYIIMX HEeBO3MyLIeHHOMY ®Pusnueckomy Bakyymy (puc.5) To ecth, 3aKkperuiss
Iu(pakIMOHHYIO pEIeTKy Ha Kopnyce MOOMIbHOTro TeyepoHa, MBI
BOCCTaHABJIMBAEM YCJIOBUS Il ONTUMAJIbHOTO JUHAMUYECKOIO PE30HAaHCA BCEro
CHieKTpa OMOJIOTMYECKUX MOoAu(UKalUiA, U3MEHEHUS KOTOPBIX BEAYT CBOE HAYayo
MMEHHO B 30HE M3MeHeHus! CTpYKTyphl dusnueckoro Bakyyma - B 30He M3IydeHUM
MOOHWIILHOTO TenedoHa.

OOGHapyKuBaeTcsi, 4TO CTPYKTypHasi cxemMa KOMIOHOBKH DU3UYECKOTO
Bakyyma mnpencraBisier coOoi (PpakTanbHbI KOMIUIEKC, TO €CTh KOHCTPYKIIHIO, B
KOTOPOW BHYTPEHHHE KOMITIOHEHTHI SIBIISIOTCS TONOOHBIC 00mIei dopme, a olrmmas
dbopma - MPOU3BOAHBIM aHAJIOTOM CBOEH 0a30BOI OCHOBBHI.

[Tonsitue Qpaxrana paspemaer chopMUpOBaTh MOHUMAHMS TAaKUX KaTErOpuH,
KaKk WH(OPMAIIMOHHOE COCTOSIHHE, BUPTYyaJIbHOE MPOCTPAHCTBO U T.M., HO CaMoe
[JIABHOE TO, YTO M3 ATUX MO3MUIMI CTAHOBUTCS BO3MOXXHOW OCO3HATh TOT (PakT, 4TO
UMEHHO BUPTYaJbHbIE MOJIEIH - & 3TO (PU3HUECKUE MOHITHS - SBIISIOTCSA MPOTOTUIIOM
apyrux GopM maTtepuanusainuu (B JaHHOMY cliydas - MpPOSIBIIEHHE OTPHUIATEIILHOTO
BIUSHUSA HAa 4YeJIOBEKAa MPU BO3MYLIEHHOMY HU3IyYEHHSIMU MOOWIBHOrO TenedoHa
®uznueckoM Bakyywme).

W, ecnum npuHUMOBI M 3aKOHB (PYHKIMOHAJIbHOW CXEMbl aJeKBATHO
NPUHUMAIOTCS K BHUMAHUIO, MOSIBISIETCS pealibHasi BO3MOKHOCTD LEJIEYCTPEMIIEHHO
PYKOBOJIUTH €€ NPOU3BOJHBIMHU MPOCKIHAMH - BCEMH 0€3 HCKIIOYECHUS
JTUHAMUYECKUMHU TpOIleCCaMH, KaK 0a30BBIMH ISl CYIIECTBOBAHUS OMOJIOIrMYECKON
nepudepun, To ecTb 6€3 OTPULIATENFHOTO BIMSHUS HA YEJIOBEKa.

Kaxnas cocraBHass nudpaxkiuoHHOW pemieTku (puc. 44) reHepupyer CBOM
MH()OPMALIMOHHBIA CUTHAJ, MPUHYXKAasl JOKAJIbHO HU3MEHATh (DYHKIIMOHAIbHbBIE
BO3MOXXHOCTH 4actu Pusznueckoro Bakyyma, riae pemerka pacrnojoXeHa, B
pesynbTare uero Qopmupyercs obnacte dusnueckoro Bakyyma, koTopas
XapaKTEPU3yeTCs] CTPOTMM CTPYKTYPUPOBAHHEM, TO €CTb (PUTOHBI DU3HUECKOTrO
Bakyyma yxe He Bo3mymatorcs noj aeiictsueM D9MU mobunbHoro TenedoHa, OHU
OCTaIOTCSl TAKUMHU, KaK M300paKEHHbIE HA PUC. 5, U 3TO TapaHTUPYET HeoOXoaumas
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3aIluUTa.

OO0BsicHuM, 3a cueT yero aAudpakioHHas pemnieTka (puc. 44) BhINOJHEHHAs B
BUJE KOJEI, KOTOphI€ SABISIOTCS MIOCKOCTHBIM IEPECEYEHUEM CXEMBI
MPOCTPAHCTBEHHBIX B3aUMOCBS3€H, MPUCYIIUX HEBO3MYIIEHHOMY ®Du3nuecKkomy
Bakyymy, rapantupyer 3amuTHbIN 3P deKT.

Pemaromum ¢pakTopoM, KOTOPBINA TrapaHTUPYET (PYHKIIMOHAIbHBIC 3aIlUTHHIC
CBOICTBa AU(PPAKIMOHHON pemieTku (puc. 44), ectb OapbepHbI 3PPEKT U3MEHEHUS
IUIOTHOCTH CPEAbl, KOTOpasi PE3KO HU3MEHSETCS Ha TIpPaHUIle KOHTAKTUPOBAHUS
00e300pakeHHOro (Bo3myieHHOTO) OMMUM MoOuiasHOro Tenedona PU3HUECKOTO
Bakyyma (puc.6) u HeBo3mymieHHoro ®dusuueckoro Bakyyma, KOTOpBIU
npoayuupyercs AudpakiMoOHHONW pemieTkod. Jlpyrumu cioBamu, QpaktajibHa
KOMITO3ULIMS - AU paKIMOHHas perieTka (puc. 44), 4To BBINOJIHEHHAs! B BUJIE KOJIEl,
KOTOpBIE SIBIAIOTCS IUIOCKOCTHBIM II€PECEUYEHUEM CXEMBI NPOCTPAHCTBEHHBIX
B3aMMOCBSI3€H (IIJIOTHON yMaKOBKH (PUTOHOB), (hOPMHUPYET JIOKAJLHBIN Oapbep B BUJIE
HeBo3MyIIeHHOTO Puznyeckoro Bakyyma 3a cuer coOctBeHHbIX ctatuyeckux TII.
To ecTpb B HampaBJIICHWH, TMEPHEHIUKYISIPHOM IJIOCKOCTH JHUCIIIES MOOWIBHOTO
tenedoHa, Pusznyeckuit BakyyM ocraercs HEM3MEHHBIM IpPU B3aUMOJCHCTBUU C
TOPCUOHHOW KOMIOHEeHTOH OMMU MobunsHOro Tenedona. T. 0., yCTPOMCTBO AJis
3allUThI Y€JIOBEKa OT OTpUIIaTesbHOTO Biausinug TII MoOunbHOrO Tenegona cozmaer
JIOKaJIbHYIO 00JacTh HEBO3MYLIEHHOro dusnyeckoro Bakyyma BOKpyr MOOMIIBHOTO
TenedoHa, TEM CaMbIM, 3aIUINAs MOJH30BATENSI OT OTPHUIATEIHHOTO JCHCTBUS Ha
Hero sesBoro TII, xoTropoe mnpucymiee MoOWIbHOMY TenedoHy Oe3 3alMTHOTrO
YCTPOMCTBA.

JlanbHEHUIIUM YCOBEPIICHCTBOBAHUEM JU(PPAKIIMOHHOW PEIIETKH CTajo
ycTpoicTBo "Spinor".

YcrpoiictBo "Spinor" sBaseTcs HalEKHOW U yAOOHOW 3amuTON OT
HEraTUBHOTO BIUSHUS TOPCHOHHOW (MH(POPMALIMOHHON) KOMIOHEHTHI 3JIEKTPO-
MarHUTHBIX M3JIYYeHHH MOOWIBHBIX TenedoHoB, paauorenedonos, MP3 mieepos,
HOYTOYKOB ¥ IIPOYMX 3IEKTPOHHBIX YCTPOUCTB.

HenaBuue uccnenoBanusi MOATBEPAWIN, YTO TOPCHOHHAS (MHMOPMAIIMOHHAS)
KOMIIOHEHTa W3JTy4YeHUM MOOUIBbHBIX Tele@oHOB (paanoTencdOHOB) SIBISETCS
HauOoJee CyIIeCTBEHHBIM (PAKTOPOM HEraTUBHOTO BO3JEWUCTBHS Ha 3/J0pPOBbHE
YelioBeKa.

HaubGosee 4yBCTBUTENBHBI K BIMSHUIO TOPCUOHHBIX (MH(OPMAIMOHHBIX)
noJiel JIETH U OepeMEeHHbBIE JKEHIIUHBI.
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doto 45

VYerpoiictBo "Spinor" HelTpanuzyeT BpEIHYIO JiS 3J0POBbA UEIOBEKA
TOPCUOHHYIO (MH(POPMAIIMOHHYIO) KOMIIOHEHTY M3IIy4eHHUH MOOMIBHOTO TenedoHa
(MP3 mneepa, HOyTOyka W TIpo4.) M CO3/JaeT BOKpyr TejedoHa (apyroro
AIIEKTPOHHOTO YCTPOMCTBA) OMobOe30macHyo 00I1acTh.

VYCeTpoiicTBO HE CO3/1aeT KakuX-IM0o moMex B pabore TenedOoHOB M MpoyeH

DJICKTPOHHON TeXHUKH. \l

IIpoTOKO0JI COBMECTHOIO HMCHBITAHUS 3aLUIUTHOTO YCTPONCTBA IMOIB30BATENSA
MoOusbHOTrO Tenedona rosorpaduueckuii pesonarop «SPINOR», npousBoactsa
00O «Crniunop Unrepuennm» (. Kues, Ykpauna).

r. Omck, Poccust Le Conquet, Francel8 oktsa6ps 2005 r.

Llenp ucneiTanus:

1. TlpoBepka 3(pdeKTUBHOCTH 3alIUTHI OT TOPCHOHHON KOMIIOHEHTHI OMMU
(OMU) wmob6unsHoro Tenedona roiorpaduueckoro peszonaropa «SPINOR» Ha
CBEPXJIaJIbHUX PACCTOSTHUSX.

2. llepemauya 3alIUTHBIX CBOMCTB ToJioOTpaUUYECcCKOro pe3oHaTopa OT
MOOWJIBHOTO TesiepoHa OJHOTO aboHeHTa (TenedoH C 3alUTOM) HAa MOOWJIBHBIN
tenedoH apyroro aboHeHTa (TenedoH 0e3 3alTuThI).

[IpucyrcTBOBaNu:
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Co croponsl Poccun: OOO «llenTp MHHOBALMI U TOBBIIIEHUS KBATU(PUKALIIH
«DJKBATOP».

[Ipun »sKxcnepuMeHTE NPUCYTCTBOBAIMN: TEPPUTOPUATIBHOE YIpaBiIeHUE
®denepanbHOM Ciyxk0bl 1O Haa30py B cdepe 3alMThl IpaB MOTpeOUTened u
Onaromnonyuus 4enoBeka mo OMcKoi 001acTu.

Co croponsl @pannun: SARL «Tellusy», accormarnus Prosantel

Co cropons! Ykpaunsl: OO0 «Cnurop MHTEpHEITH.

VY ¢II0BUS HCTIBITAHUS

DKCHepUMEHT POBOJWIICS OJTHOBPEMEHHO B IByX ropojax: r. Omck, Poccus u
Le Conquet, Place de Lochrist, @panmus. Pacctostnue - cbime 9000 km.

C nomompto mpubopa «MI'A-1» (3aBoackoit Ne 0402013, TY 4224-001-
12704605-2001) B COOTBETCTBUU C UHCTPYKUHUEN MO AKCILTyaTallMk BIOPAHO MECTO,
cBoOoHOe OoT I'TI3 M TexHOmaToreHHbIX 30H. {1 MCKIIOYEHUS BIMSHUS MOOOYHBIX
OMU, mo6uibHBIN TenedoH ObUT PacHoiOKeH Ha METAUIM3UPOBAHHONW TKaHU THUIA
«Bocxom» (Apt. 56041 «M», nuanazon 1,8+53,2 I'T'n, koadpduumeHT orpaxeHus -
He MeHee 99,6%, koapPUIHeHT MPOoX0XKICHUS - He MeHee 24 nb.).

3amepsl npoBoauauck npudopom «MI'A-1» (¢ 0beux ctopon). C Poccutickoii
CTOPOHBI MCIOJIB30BAIUCh 2 MOOWIBHBIX TenedoHa «Sony Ericsson T630». Ha
onHoM ycraHoBiieHa 3amuTa «SPINOR» (ucnonb3oBancst st TOCTOSSHHOM CBS3HU
®pannus - Poccust), npyroit Tenedon 6e3 3auThl (TECTOBBIHN).

IMopsaaoKk UCIBITAHUSA:

Hauano skcnepumenta B 15:55 mectHoro BpemMenu (09:55 mo I'punBuuy).
Oxkonuanue sKkcrnepuMmenTa B 16:55 no mectHomy Bpemenu (10:55 mo I'punBuuy).
Bcero npoBoaminock 15 TECTOB METOJIOM «CJIETIOTO 30HIUPOBAHUS.

Co croponbl @paHUUU MOPOUZBOJUICS BBI30B (3BOHOK) C MOOUJIBLHOTO
tenedoHa (0e3 3anuThl) HA TECTOBBIN TenedoH, JuTensHOCThI0 90 cexyHa. 3a 3To
BpeMsl TTPOBOJAMIIUCH 3aMEPhl MO HAIMYMUIO - OTCYTCTBUIO TOPCUOHHON KOMIOHEHTHI
OMUM Ha wmoOunbHBIX Tenedonax (Ha obOewx crTopoHax). Uepe3d 2 MUHYTHI
MPOBOAMJICS cCiaeayrommid BbI30B. Ilpu sToM ¢ Poccuilckor CTOpOHBI 3aluTa
yCTaHaBJIMBAJIacCh B 3apaHEE YCTAHOBJIICHHOM MOPsJIKE, HEM3BECTHOM DpaHITy3CKOi
CTOpPOHE.

[To okoHYaHUIO SKCIIEPUMEHTA MPOU3BEIIOCH CIUUEHUE PE3YIIbTATOB.

3akiouenue:
1. Tonorpaduueckuii pezonarop «SPINOR» HelTpanuszyeT TOPCHOHHYIO
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KoMIoHEHTY MU MoOunIbHBIX Tene(OHOB.

2. 3amMTHBIE CBOMCTBAa MEpPeNaroTCsd OT 3allMUIIEHHOro TejaepoHa Ha
HE3aIMIIEHHBIN TenedoH.

3. Ilepemada 3amIUTHBIX CBOWCTB HE 3aBUCHUT OT PACCTOSHUS MEXKIY
aboOHEHTaMHU.

4. YHOMSHYTBI pE30HATOp IMOCJIE MPOBEACHMS JOMOJHUTENbHBIX MEIUKO-
OMOJIOTUYECKUX HUCIBITAHUI MOKET OBITh PEKOMEHJOBAH Kak MNPOQUIAKTUYECKOE
CpelICTBO MJsi yCTpaHEeHUs (AKTOPOB HETaTUBHOTO BIHUSHUS TOPCHOHHOM
KOMMOHEHThl DMMU MOOUIBHBIX TeIe(OHOB Ha MOJIH30BATEIICH.

CnenoBaTenbHO, MCIOJb30BaHHE YCTPONCTBA TrapaHTHUPYET MOJHYIO
HE3aBUCUMOCTh OT TOPCUOHHOM KOoMIOHEeHTh DMU moOunsHOrO TenedoHa, To ecTh
YCTPOMCTBO KAYECTBEHHO MOJUMUIHUPYET COOCTBEHHYIO (pakTaibHYI) CHUCTEMY
U3ITy9eHU MOOMIBHOTO TeledhoHa 1 HHPOPMAIIMOHHO-OOMEHHBIE CBSI3H.

Axkanemuk AxumoB A. E. (poro 46, BTOpO# crnpaBa), KOMMEHTHpPYS Ha V
MEXAYHApOJIHOM HAayYHO-NPAKTUUYECKOW KOH(EpeHIHH «IHEPromH(pOpManuoHHOE
€AMHCTBO MUpA - HOBas MapajgurMa Texnonorunyeckoro pazsutus» (07+09.09.2005, r.
JlHenporneTpoBcK, YKpanHa), cKazall cieayolee:

«5 xoren Obl oOpaTuTh Baille BHUMaHuE Ha TO, YTO B XOJ€ SKCIEPHUMEHTA
Obla (akTHuecku aemMoHcTpaiusa Tpex 3¢ dexroB: 1-if a3ddekT cBsi3aH ¢ TeM, UYTO
ucuesano BpeaHoe TH ot Toro anmapara, Ha KOTOPBIN CTaBUJICSA HEUTpaIU3aTop, 2-i
3pdexT 3akaroyancs B TOM, 4YTO JEWCTBUE OSTOro HEWUTpaidu3zaTopa He
pacnpoCTpaHsIOCh Ha ammapaThl, KOTOpble  ObUIM pSIOM, T.€. JEUCTBUE €ro
WHAUBUIYAIbHO, U 3-i 3 (DEKT 3aKiaoyancss B TOM, YTO MPU BXOXKICHUHU B CBS3b
ATOrO ammapara ¢ anmaparaMmu, KOTOpblE HE UMEIOT HEUTpaau3aTop HE3aBHCHMO OT
CTENEHH YJaJI€HHOCTH, TOT alIapaT OKa3bIBAJICS TOXKE 3aIIUILEHHBIM.

Botr »tu tpu sddexkra s xorenm Obl C HAYyYHOW TOYKH 3pEHUS
MPOKOMMEHTHPOBATb.

[lepBoe: MOCKOJBKY 3THU TOJOrpapUUYECKUE PE30HATOPHl  BBI3BIBAIOT HEKYIO
CIIMHOBYIO TOJIIPU3ALIMI0 IPOCTPAHCTBA, TO IO3TOMY ecTecTBeHHO, 4yto TII 3a
npeenbl 30Hbl HEHTpaau3aluu U3IyYeHU MOOWIBHOTO TeleoHa BBIXOAUTH HE
MOeT. To ecTh MBI 3TO IPOCTPAHCTBO, OOPa3HO TOBOPs, KaK Obl «3aMOpPO3HINY», U
OHO CTAHOBHUTCSI HE MPOHHULAEMBIM Juis cobctBeHHOTo TII MoOunmpHOrO TenedoHa.
Bropas cutyauus cBsi3aHa C TE€M, YTO MOCKOJbKY (PU3MYECKH STOT ammapar ¢
JPYrUMU anmnaparamu He CBsI3aH, TO nepenarb 3(PQeKxT moyspuszaiuid He BO3MOXKHO,
MOTOMY YTO HET MOCPEIHUKA JUIsl TAKOW mepeaun. A paanyc JeHCTBUA MPU padoTe
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HEUTparn3aTopa BHyTpH armapaTta GakKTHIeCKH OTPAaHNYUBACTCS TPAHUIIAMU CaMOTO
ammapara, T.e. ero (HU3WYeCKUMH TpaHulaMu. Tpetuil 3PdeKT - TUCTaHTHOU
Mepelaud CBOWCTB HEUTpadu3allMd C HAyYHOW TOYKU 3PEHUS TOXKE IOHATEH, HO
Oonee cnoxed. Jlemo B TOM, 4TO B paboTax, KOTOphIE OBLIM HaMU OIMYyOJUKOBAHBI
noutu 15 ner Hazan, mokazaHo, uro OMII, B oTiamyue OT TrpaBUTALMOHHOTO U
TOPCUOHHOT'0, OO0JlaJla€T O4YeHb BaXHOW cHnenudukon: mwbdoit Bux OMII u
CTaTUYECKHUE JICKTPUUICCKHE MOJIs U BOTHOBBIE OMMU B TOl 00s1acTH MPOCTPAHCTBA,
r7ic KOTOPOM OHM HAOJIOMAIOTCA, TJI€ OHU IMPHUCYTCTBYIOT, OHU BCErJa MOPOXKAAIOT
TOPCUOHHBIE KOMIIOHEHTBI. JTa TOYKA 3PEHHUS MOJyYWIa ceiiuac MOAJIEPKKY B psijie
nyOJIMKauii 1 MOHOTpaduii, KOTOPhIE UMEET MECTO 3apyOekHOM. Eciin ecTh Kakoii-
TO MpUOOP, KOTOPHIi cozpaeT IMU (910 He BaxkHO: DMU nnm nazepHoe U3TyUCHHE -
CBETOBOIM MCTOYHHWK), TO BO BCEX CIydasx BJIOJIb TAKOTO Jiyda OyAeT HaOII0IaThCs
cymectBoBanue TII. Ecth oueHb BakHbBIN (PakTOp, CBA3aHHBIN C TEM, UTO KBaHTaMU
OMMU sBasitoTCS YacTUIlbI, KOTOphIe 00J1aat0T cnuHoM. [loaToMy, eciu Mbl co3naeM
TII, xoTopoe MOJSAPUYIOT MO CIMHAM ATH ()OTOHBI, TO B ATOM CIIydyae MBI UMEEM
CUTYaIIUU, YTO 3TH (DOTOHBI MEPEHOCST ATy CIIMHOBYIO HH(GOPMAIIUIO MPU JABUKESHUU
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AIIEKTPOMArHUTHOUN BOJIHBI.

CnenoBaTenbHO, BaXXHBIM (pakTOpOoM ABIAETCS TO, YTO KBAaHTaMH
AIIEKTPOMArHUTHOTO M3TYUYEHUsl SIBISIOTCA (DOTOHBI - YACTHUIIBI, KOTOPbIE 00JIaAat0T
COMHOM. DTO XOpOUIO HU3BECTHBIA (hakT W3 ydeOHUKOB. M eciu MBI co3gaem
U3ITy49eHHEe, KOTOPOE TMOJIIPU3YeT MO CIUHAM 3T (OTOHBI, TO 3TH (HOTOHBI KaK ObI
MEPEHOCAT ATy CIMHOBYIO MH(MOPMAIUIO NP JIBXKEHUU 3JIEKTPOMArHUTHOW BOJIHBI.
C 3Toif TOUKHU 3peHUsI HEYIUBUTEIBHO, YTO TaKas MOJsSPU30BaHHAs BOJIHA , IOCTUTAs
CJICYIONTUH armapaT, BBI3BIBAET B HEM TE€ )K€ CaMble CITMHOBBIE 3(P(HEKThL,KaK U B
nepenamlleM ammnapare. B 1elcTBUTENbHOCTH, BCSA DJIEKTPOHUKA, KOTOpas HMesa
MECTO Ha Tpaduke MEXay STUMH JABYMS almaparamu, HEOTBPATUMO HCIIbITaja Ha
cebe 9TO BO3/IEHCTBUE.

VYkpaunckuii yuenoli B.KpacHoOpbsDKeB 10moJIHUI 00bscHEHHE A.AKHUMOBa
CJIeTYIOIIIM 00pa3oMm:

" YToOBbI OCYIIECTBUTh KBAHTOBYIO TEJICTIOPTAIMIO, T. €. MepeaaTh COCTOSIHUE
3aIMIIEHHOCTH OT MOOWJIBHOIO TejiepoHa ¢ 3alMTOM K MOOUIBHOMY TenepoHy Oe3
3aIUTHI, TOCTATOYHO OCYIICCTBUTH COCIMHEHHE OJHOTO Teie(oHa ¢ APyruM, TpH
ATOM co3daeTcs "MUHUS CBSA3U'", TOUHEE - "JIMHUA COOPKHU", COCTOSIIAs U3 dTUX

IByX Tene@oHOB. SIBlieHHME KBAaHTOBOW TeJIEMIOPTALIMK TPOSIBISETCS B
CYILIECTBOBAHUM MT'HOBEHHOTO, HE 3aBUCALIETO OT PACCTOSHUS, B3aUMOJCHCTBUS
MEXJy 4YacTHIlaMU €JIMHOW KBAHTOBOM CHCTEMbI — JBYX TeiedoHoB. IIpu 3Tom
3allyTaHHOCTh €CTh 0co0asi KBaHTOBas (hopma KOPPENSAIUi COCTaBHBIX CHUCTEM, HE
UMeronas Kiaccuyeckoro aHajgora. OHa BO3HUKAET B CUCTEME, COCTOSINIEH W3 ABYX U
0osiee B3aMMOJACHCTBYIONIMX MOJACHCTEM (WM B3aUMOJECHCTBOBABIIMX PAHEE, a 3aTEM
pa3eNeHHbIX), M MPEACTABISAET COOOW CYNMepHo3uINI0 MaKpPOCKOMHUYECKHU
Pa3IUYHBIX COCTOSHUM. J[J1a Takux cucteM (PIyKTyalMu — W3MEHEHHS] CIUHOBBIX
COCTOSIHUM - OTJEJIBHBIX YacTeil B3aMMOCBSI3aHbI, HO HE MOCPEJICTBOM OOBIYHBIX
KJIACCUYECKUX B3aUMOJEUCTBUN (KIACCHYECKUX KOPPENSIUid), OrpaHUYCHHBIX,
HaIpUMEpP, CKOPOCThIO CBETA, a MOCPEACTBOM HEJOKAIbHBIX KBAHTOBBIX KOPPEISLIUM.
B 3TOM Cciydae u3mMeHeHue OJHOM YacTU CUCTEMBI B TOT K€ CAMbII MOMEHT BPEMEHU
CKa3bIBA€TCSI HAa OCTAJIBHBIX €€ 4YacTAX (Jake pa3lelICHHBbIX B IMPOCTPAHCTBE, B
npegene U Ha OECKOHEYHO OOJBbIIMX paccTosiHusX). T.e. B JaHHOM cliy4ae B
MOOWILHOM TenedoHe Oe3 3amuThl ObUTa BOCIPOM3BENICHA KOMHS ~ OpUTHHAIA
COCTOSIHUSI MOOMJIBHOTO TesedoHa ¢ 3alUTOM.

Hanee A.AxumoB nponomkan: "®oronom (He myTaTh ¢ (UTOHOM) HA3BAHO
JIOKAJIM30BAaHHOE B TPOCTPAHCTBE 3JEKTPOMArHUTHOE OOpa3oBaHUE, U3 KOTOPOIO
dbopmupyeTtcs ANEKTPOMATHUTHOE M3JyUYEHUE, MEPEHOCsIIee B IPOCTPAHCTBE
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sHepruto U uHpopmanuio. IIOCKOIBKY 3JIEKTPOMAarHUTHOE W3JIYYEHUE BBIMOJTHSCT
byHkIMu nepenayd UHGOPMALMU U SHEPrUU, TO (POTOH SBISETCS AJIEMEHTAPHBIM
HOCHUTeNIeM WH(OpMAIUU U SHEpruu ".

Nuauiickuii y4eHbIU boze B 1924 rony NPEANOJ0XKNUI, YTO
AIIEKTPOMArHUTHOE TIOJI€ TIPEICTABIISIET COO0M COBOKYMHOCTh ()OTOHOB, KOTOPYIO OH
Ha3BajJl WJCaJIbHbIM GOTOHHBIM Ta3oM . OJTa uJes OYEeHb IMOHpABUJIACh A.
OWHIITEHHY U OH TEPEBEJI €ro CTaThi0 C AHIVIMHCKOTO HAa HEMEUKUW [3bIK U
HampaBui €€ B PU3NUECKUIA KypHAIL.

PagnoBOoNHOBBIM AuMama3oH W3JIy4YeHUH - 3TO MNOTOK (OTOHOB, a
MOJYJIUPOBAHHAs PAJUOBOIHA - TOTOK HMMYJbCOB (oToHOB (puc.47) paszHOi
miotHocTH i 4actoTel  (http://kanarev.inauka.ru http://kanarev.com ), T.c. B

PpaMKax KBAHTOBOU QJCKTPOAMHAMUKHN MOXXHO paCCMAaTpHUBATb JJICKTPOMATrHUTHOC

HU3JIYUYCHHC KaK IIOTOK QIJOTOHOB. qaCTHHeﬁ—HepeHOCqHKOM QJICKTPOMATIHUTHOI'O

B3aMMOJICUCTBUS SIBIISIETCS, TakKUM o00pa3oM, (GOTOH (YacTHila, KOTOPYH) MOXKHO

MPEACTaBUTh KaK JJIEMEHTapHOE KBAHTOBOE BO30YKICHHE AIIEKTPOMATHUTHOTO
oJIs).

Puc. 47

@DOTOHBI MOIAPUIOBAHBI, IOTOMY, YTO OHU BPAIIAOTCS B OJHOW IJIOCKOCTH, U
HEHTPOOEKHBIE CUITBI UHEPIIUH, JIEUCTBYIOIINE HA IEHTPBI MACC AJIEKTPOMArHUTHBIX
nosield (hOTOHA, YBENMUMBAIOT WX  paadadbHBIE  pa3Mepbl H  YMEHBIIAIOT
pa3Mephl, TEPHCHANKYIJISIPHBIE IJIOCKOCTH BpaIEHUSA.  3a CYET ATOr0 (POTOHBI
npuodpeTaroT GopMy, OTIIMUHYIO OT chepuueckoil u OJIU3KYI0 K MIOCKOH. DOTOHBI
HE WMEIT 3apsiaa,lloTOMy, YTO OHH COCTOSIT M3 YETHOTO KOJHWYECTBA
pa3HOHAMPABJICHHBIX JJIEKTPUYECKMX M MArHUTHBIX TIIOJIEH,  KOTOPBIE JENaloT
oOmuii 3apsii PoTOHA paBHBIM HYJIIO.

102



JIpyruMu ciaoBaMH, COTJIacHO Teopuu A. AKMMOBA, pa3jieTasch, 1Ba CIIMHOBO -
NOJIAPU30BAHHBIX (DOTOHA OCTABJISAIOT BIOJb TPAEKTOPUHU CBOETO JABUKEHUSI CIIMHOBO
- TNOJIIPU30BaHHbIE CIEAbl. DTH CJENbl, BIOJb KOTOPBIX (DUTOHBI, BHIPABHUBASCH,
MIPUTATUBAKOTCA APYT K APYry, AEHCTBYIOT KaK KOMMYHUKAI[MOHHBIN KaHal MEXIY
paszneraromuMucs potoHamu. M3MeHeHus: MoasSpU3alMOHHOTO yriia OAHOro (poToHa
IIEPEIAOTCS C ITIOMOIIBIO TOPCUOHHOI'O BO3MYLICHUS APYTrOMY 4Yepe3 3TOT CIIMHOBO -
MOJSIPU30BAHHBIM KaHAI. Ecin mpenanonokeHue O CKOPOCTH paclpOCTpPaHEHUs
TOPCUOHHOTO CHUTHAJIa CIPAaBEIJIMBO, TO OH M SBJSIETCA «CKPBITBIM IApaMETPOM»,
KOTOPBIN MOJI00EH BPEMEHH M SIBISIETCS MPOCTPAHCTBEHHO-BPEMEHHBIM, KaK 3TO U
YKa3bIBaJIOCh BBIIIIE.

Jlnis cpaBHeHus1, ckopocTh komMmyHukanuu Ha TII Geckoneuno Benuka. Ecnu
UCIIOJIb30BaTh ATOT CMOCO0 sl mepeaaurd uH@opMmanuu B (popMe UMITYJIbCOB, TO,
IIOChUIAasi UX C OTPOMHOM 4YacCTOTOW, MbI IIOJYyYMM BO3MOKHOCTb IEPECBUIATH HX
HaMHOT'O JaJibllle, YeM MPU HCIOIb30BaHUM LU(PPOBOIN HH(DOpMALIUH, NTEpeIaBacMOn
AIIEKTPOMAarHUTHBIMUA BOJIHaMH. HO 31€ch HENMPUMEHMMO KBAHTOBOE PACCMOTPEHHE
AJIIEKTPOMArHUTHBIX CUTHAJIOB.

Y TII HeT HU BOJIHOBOM CTPYKTYpBHl C IIMKaMU U BIIQJWHAMH, HU I1aKETOB
sHepruu.  BpicTpamBaeMblil momepeyHO CHUH (UTOHA CBSA3aH C €ro COCEIOM U
MIHOBEHHO OCYUIECTBIISIET Iepenady nojaydarenro. MHepuus OTCYTCTBYET,
MOCKOJIbKY Y (PMTOHOB HET MacChl M BHauaje OHU 3aKpy4yeHbl HEynopsgoueHHo. Bee,
YTO MPOUCXOAHUT, - 3TO MEepPexo (GUTOHOB B COCTOSIHUE C MOMEPEUHON MoIsIpu3alue,
KOTOPOE€ MOJKET PacIIMpATHCS BJIOJb TPACKTOPUM Ha BCIO BceeneHHyro. Ota nuHus
OCTAETCS HEM3MEHHOW B IIPOCTPAHCTBE, IIOKA HE HACTYIIAET OTMEHA.

HccenenoBannst B JaHHOM HANPABJICHUU €IIE HOCAT HAYAJIBHBIA XapakTep U
HYKJIAIOTCSI B (DPU3MKO-MAaTeMaTHUYECKOM OCMBICICHUH W pa3BUTUH. [lo3TOMY MBI
UCIIOJIb3YeM (POPMAIM30BAHHYIO MOJENb (POTOHHO-PAJUOBOIIHOBBIX IPOLECCOB,
HOPOKJAEMBIX MPU B3aUMOACHCTBUM 3JEKTPOMArHUTHBIX M3IYYEHHH MOOMIBHOIO
TenedpoHa U €ro TOPCHOHHON KOMIIOHEHThI C BELIECTBOM TI0OJOTrpaduyecKoro
pe3oHaropa.

IIpuBeneHHbIE BBIIE DKCIEPUMEHTHI 10 JAJIBHEMY «IIEPEHOCY» COCTOSIHUSA
3AIIUIIEHHOCTH OT MOOMJIBHOTO TelleoHa ¢ 3alIUTON K MOOMIBHOMY TenedoHy 0e3
3alUThl, TOYHEe, MH(POPMalUd O KOTEPEHTHOCTH TOPCHOHHBIX U3JIyYECHHUU
MOOMJIBHOTO TenedoHa € 3alMTOM, MOXHO TOJKOBAaTh C MO3UIMHU HEJTOKAIbHBIX
KOHTaKTOB 10 MEXaHW3MY KBAaHTOBOW Tenenoprauuu . B moOuinsHOM — Tenedone ¢
3amUTON  (PaKTUYECKH  OCYIIECTBIISIETCS BOJIHOBOW  «IIEPEHOC» PEUYECBOU U
uudpoBoil MHbOpMAIUK, a TAK)KE U HUHBEPCHS JIEBOTO TOPCUOHHOTO TOJIsi B PABOE.
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OT0 ecTh paHee HEU3BECTHAs MOJIIPU3AIIMOHHAS paJJUOBOJIHOBAs TEpeada peyeBOr
U UuPpoBOM HMHPOPMALMU  C HKCIOJB30BAHUEM  BpallaTelIbHO-KOJIEOATEIbHBIX
KBaHTOBO-MOJIEKYJIIPHBIX ~ XapaKTePUCTUK MOOMIBHOTO TeiedoHa ¢ 3amuTon. Tak
KaK TOPCHOHHOE II0JIE TOPOXKAAETCAd KIACCUYECKMM CIHMHOM, TO €ro JeHCTBUE
MOKET MPOSIBUTHCS TOJIBKO B BUJE U3MEHEHHSI HX CIUHOBOI'O COCTOSIHUS.

3amuTHOE YCTpOHCTBO «CHHMHOPY» TPENCTaBIseT COOO0M MOJSAPU3AIMOHHO-
JTUHAMUYECKYIO TOJOrpaMyecKyr0 CTPYKTYpY , IO3BOJSIONIIYI0 C(HOPMHPOBATH
MaJIONOABUKHBIE MMOJISPU3ALNOHHBIE KOJIbLIA.

Jnst monp3oBareneid MOOWJIBHBIX — Tele(OHOB  0€3 3alllUTHBIX YCTPOMCTB
MO>KHO J]aTh TAKUE PEKOMEHAAINU:

1.0rpanuubte TenepoOHHBIE 3BOHKH 10 Mpejenia, KOTopelii Bam abcomoTHO
HE0OXO0/IMM, U pa3roBapuBaiTe no Teae@oHy B mpenenaax 6 MUHYT; 32 BpeMsi 10
CIIEJYIOIIETO HCIOJIb30BaHUS MOOWJIBHOTO TenedoHa TENo JOJDKHO  YaCTUYHO
BOCCTAHOBUTHCSI.

2.Wcnons3yiite kommuiekt  “hands-free” u ynepxuBaiite TenedoH Ha
pacctossanu He Oosiee dyem 20/30cm or Bamero Ttema, 4TOOBI OTPaHUYUTH
BO3JIEHCTBHE JIEKTPOMArHUTHOTO U3JIy4eHHs Ha Bac HenmocpeacTBEHHO.

3. He nHocure Bam Tene@oH HemocpencTBeHHO Ha Bamem Tene, gaxe a
peXUMeE OKHUJIAHUS, U HE UCIIOJIB3YIOT €r0 Ha PACCTOSIHUM MEHBIIE OJIHOIO METpa OT
JPYTroro 4ejaoBeKa, YTOObl yMEHbIIUTh 3G (EKT 'maccuBHOM' 00yUeHusI.

4. Jletm 1o 15 neT He JMOMKHBI MCIOJIB30BaTh MOOMIIbHBIN TeledOoH BOOOIIE,
noToMy 4YTO OHH Bce eme pactyr. C ux Oojee Jerkod maccoil Tena
danexTpoMarHuTHBIE M3Iy4YeHUs OoJiee pa3pyLIUTENbHbI, OCOOEHHO I MO3ra, U
JUIS PENPOAYKTUBHBIX OPraHOB/SIMUHUKOB, U T. 1.

5. TIoXuabIM JIIOASIM HE PEKOMEHIYETCSl HCIOJIb30BaTh MOOMIIBHBIN Tee(oH,
TaK KaK AJIEKTPOMAarHUTHOE M3Jy4eHHE  OCIa0JseT UX OpraHu3M jajee. JTO ke
MOKHO CKa3aTh H a000H OepeMeHHON >KeHIUHEe. MUKPOBOJIHOBbBIE
AJIIEKTPOMAarHUTHOTO M3JyYE€HUS  C TOTOBHOCTHIO TMOTJIOLIAIOTCS OKOJOMIIOAHON
AKHUJIKOCTBIO, B KOTOPOI SMOPUOH, U 3aTE€M IUIOJ], pa3BUBAIOTCS.

6. Ucnonb3yiite TeaepoH TOIBKO B YCIOBUAX ONTHUMAJIbHOTO IpHEMa: HE
UCIIOJIb3YWTE €ro B OrPaHUYEHHOM IPOCTPAHCTBE, TAKOM Kak JHU(T, MoA3EeMHas
CTaHILUsl, aBTOIIPULEN, U T.1. B 3TUX cuTyanusx HW3JIy4eHHE HAMHOIO MHTEHCUBHEE.
He wucnone3yiite TenegoH, B TO BpeMs Kak Bbl HaxoguTech B JIBHXKYLIEMCS
TPAHCIIOPTHOM CpPEJCTBE, BKJIOYAs MOE3]l, aBTOOyC, U T.Hd., TaK KaK MOOWJIbHBIN
TenedoH B 3TOM  ciiydyae OyJeT MOCTOSIHHO paboTaTh C MaKCHUMAJIbHOW CHIION
CUTHaJa.
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MeToabl 3210MTHI OT HETATUBHOTO BO3/IEHCTBHS HA "KUBOE
AHTeHH 0a30BbIX CTAHIMA MOOMJIBLHBIX TeJeQOHOB U
PETPAHCISATOPOB, BETPOreHEPATOPOB.

Cpenu HW3BECTHBIX TEXHOTEHHBIX (PAKTOPOB, K KOTOPBIM OTHOCSTCS U
€CTECTBEHHO-TEXHOTCHHbIE 30HbI, HEraTHMBHO BIMSIOIIMX Ha 3J0pPOBBE YEIOBEKA,
MOSIBUJICS. HOBBIA, HAa KOTOPBIM HEOOXOAMMO OOpaTHUTh MPHUCTAIBHOE BHUMAHHUE B
CBSI3U CO BCE BO3PACTAIOLIMM MOKPBITUEM TEPPUTOPHUI PAa3BUTHIX CTPAH MOOHIbHON
CBS3bIO.

HeratuBHoe BO3/€HCTBHE €CTECTBEHHO-TEXHOT€HHBIX 30H, MPEICTABIISIOMIMX
co00Ol TreoJMHaMHYECKHUE M MHUKPOr€OJMHAMHUYECKUE 30HBI, YCHIMUBAETCS
COBPEMEHHBIM TEXHOTEHHBIM BO3/ICHCTBUEM.

Hens wuccnenoBaHUM 3akiyaigach B MNOJITBEPXKJIECHUH BO3pacCTaHUS
HETaTUBHOIO BO3JEHCTBUS €CTECTBEHHO-TEXHOT€HHBIX 30H 3€MJIM, KOTOpas
IPEJICTaBISIET COOOM CIIOXKHYIO JTUHAMUYECKYIO CTPYKTYPY, OCOOCHHOCTH KOTOPOMH
TOJIBKO celyac IMO3HarTcsid B Oosee MONHOW Mepe, Ha Bce kuBoe. lIpencrasiser
MHTEPEC CTENEHb YCUJIEHNS COBPEMEHHBIX TEXHOI'€HHBIX BO3JIEHCTBUI HA )KUBOE MPU
UX B3aUMOJICHCTBUU C €CTECTBEHHO-TEXHOT€HHBIMU 30HAMU 3EMIIH.

UccnenoBanusimu, mnpoBeleHHbIMU accouuanueit «Prosantely (Dpanuus),
SARL «Tellus» (®pannus) u OO0 «Crnunop Mutepnemnn» (YkpauHa) ObUIO
YCTaHOBJIEHO cieaytomiee. Eciau 3a3emiieHrie MauThbl MPUEMHBIX WJIM MEPEAaroInX
aHTEHH MOOWJIBHBIX TeJIE(POHOB, BETPOT€HEPATOPOB, HEKOTOPBIX IPYTHUX AJIEKTPO -
YCTPOMCTB OCYHIECTBIEHO B MECTE IEpPECEYEHUs IEeOJUHAMUYECKUX WU
MUKpPOT€OJJUHAMUYECKUX 30H, HAXOIAIIMXCS B COCTOSHUM paCTsKEHUA (IO HUM
LUPKYJHUPYET BOJA), TO 3TO BBI3BIBAET MOSBIEHUE ycuiieHHOro jeBoro TII, kotopoe
pacnpoCTpaHseTcsl MO CUCTEME T€0AMHAMUYECKUX 30H Ha PACCTOSHUSA, TOCTUTAIOIINE
JECSATKH KUIOMETPOB.

CrtaHOBUTCA CHO, YTO MPOUCXOJIUT TOMoyorudeckoe ycuwienue gesoro TII Ha
MaKpOCKOIIMYECKOM YypoBHE. Ycwienue jneoro TII B gaHHOM ciaydae MOKHO
OOBSICHUTD, IPUHUMAsI BO BHUMAaHHUE OJMH U3 M3BECTHBIX 3aKOHOB B3aMMOCHCTBUS
TII, B coorBerctBuu ¢ koTopbiM TII mputsruBaer cebe momoOnoe. Jlesoe TII,
CYLIECTBYIOLIEE B BBIIMIEYNOMSHYTBIX MECTax, NPUTATUBAET JIEBOE IO0Je,
CO37aBa€MOE€ MAauTaMH aHTEHH U T.I. MauTbl aHTEHH SIBJIAIOTCS T'€OMETPUYECKUMU
burypamu, y KOTOPBIX JUAMETP HAMHOI'O MEHbIIE BBICOTHI, U, B COOTBETCTBUH C
Mogaensamu A. E. AKUMOBa, FEHEpUPYIOT JIEBOE TOPCHOHHOE TTOJIE.
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[IpuBeneM HECKOJBbKO MNPUMEPOB HETaTUBHOTO BO3JACHCTBUS JIEBOTO
TOPCUOHHOTO Ha JIIOJICH U )KUBOTHBIX, KOTOpPbIE MPOSIBUINCH BO Dpaniiuy.

Y Mo010/1011 A€BYIIKH TIOCIIE Mepee3/ia B HOBYIO KBapTUPY HAYAIKUCh MPOOIIEeMbI
CO CHOM, XpOHHMYeCcKas ycTajaocTb. C 4acTH TOJIOBbI HAYaju BBINAJIaTh BOJIOCHL. Bpau
BCe OOBSCHUI cTpeccoM Ha pabore. Ha camom nene, kak ObUIO BIOCIEIACTBUU
YCTAaHOBJICHO, KBapTUpa HaxoAWiach B JOME, KOTOPBIM CTOSII HA IEPECECUCHUU
re0IMHAMUYECKUX 30H PACTSHKEHUS ¢ CUIIbHBIM JieBbIM TTI.

Eme npumep. XKXenmmna, umeBmas ABOE JAETEH, nepeexaina B Apyroud aom. B
HOBOM JIOM€ Yy Hee ObUIO TpH BbIKHbINIA. Bpau He Mor HalTu nmpuuuHy 3TOoro. OH
MOCOBETOBAJl OOPATUTHCA K CHEIUATUCTY M0 re00MO0JIOTMH, KOTOPBIM yCTaHOBUJI, YTO
JIOM HaXOJIUTCS Ha T€OMATOT€HHOW 30H€E.

Hanpumep, B 30Hax ¢ cwibHBIM JieBbiIM TII CBHHBM HayMHAIOT OOJIETH U
MPOSIBIISATh arpecCUBHOCTh. OHM HAYMHAIOT KycaTh JIPYT JIpyra.

B HOpMaJIbHBIX YCIOBUSAX 3TO HEBO3MOKHO.

Kopossl, naxonsimuecst B nesoMm TII, Goneror, kauecTBO MoJioka magaet. Ha
YKUBOTHOBOTYECKOH (hepMe, pacIioI0KeHHON Ha TIEPECEUCHNN T€OIMHAMUYECKIX 30H
B bperanu, obGnactu, pacmnosioxkeHHONW Ha 3amaze DpaHIMM, KOPOBBI MOCTOSHHO
00JeM, KayecTBO MOJOKAa ObUIO 3HAYMTENIbHO HM)KE€ HOPMBI, 3TO MPUBOAMIO K
(bMHAHCOBBIM yOBITKAM

Ecnu B T'TI3 panbiiie Bo3/1elicTBHE Ha OPraHU3M YEJIOBEKA U )KUBOTHBIX OBLIIO B
KaKOW-TO CTETNEeHW IMOCTENEHHbIM, TO ceWdac HaOIIOMAI0TCSd MHOTOYHCIICHHBIE
cllydau O4eHb OBICTPOrO BO3JIEUCTBUS ecTecTBeHHO TexHoreHHou ['T13 Ha opranuzm
JIOJEH W KUBOTHBIX, U 3TO CBA3BIBAIOT C BO3JCHCTBUEM HOBOIO TEXHOT€HHOTO
dakropa.

Bce momnbITkH JieueHUsT KOPOB HE MPUHECIHU PE3yIbTAaTOB. 3aME€Ha KOPMOB U
o0opy/noBaHUsI HE W3MEHWIa cuTyanuio. beuio 3akyrmieHo 10 HOBBIX 310POBBIX
KopoB. Uepe3 Henento oHu Toke 3a00menu. OCHOBHBIE MPOOJIEMBI ATOW PepMbl ObLIN
CBSI3aHBI C MECTOIIOJIOKEHUEM ITOUW (PepMbl HA TIEPECEUYECHNUN T€OIMHAMUYECKHUX 30H,
HaXOJSIINXCS B COCTOSIHUM PACTSIKEHUS W MO0 KOTOPBIM LIUPKYyJIHpyeT Boja. depma
3Ta cymecTByeT naBHO. Ho cepbe3Hbie mpobiieMbl MOSBUINCH TOJIBKO B TOCIIETHUE
rozibl. U 1o cBsa3ano ¢ nosiiienreM B I'T13 Texnorennoro dakropa - iesoro TII. Dto
TII BbI3BaHO YCTAHOBKOM MauT aHTEHH Ui MOOWJIBHBIX TEIEPOHOB B MECTE
MepeceueHrs re0JTMHaMUYE€CKUX 30H.

JInst ycTpaHeHus: HEraTUBHOTO BO3/AeicTBUs jeBoro TII Ha 310poBbe JH0JIeH U
’KUBOTHBIX, acconuanmen «Prosantely, @pannus, Obu1 pazpadoran psaa 3HPEeKTUBHBIX

3aIUTHBIX YCTPOMCTB, O0a3UPYIOMIMXCS HA KOHIEMIUU O€30MacHON AJIEKTPOHUKH.
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OHa OCHOBBIBAETCS HE TOJIBKO HA UACSIX DKPAHUPOBAHUS WIN OTPAXKICHUS YEJIOBEKa
OoT omacHoro BausHUSA OMII M HMX TOPCHOHHOW COCTaBISIOIIEH, HO W Ha
IOPUHLMIINATBHO HOBOM HOJXOJE, YUYMTHIBAIOLUIEM TIE€OMETPUYECKHE OCOOEHHOCTHU
II0JIEH UCKYCCTBEHHOI'O IPOUCXO0XKICHHUS.

doto 48

doto 49

3aluTHBIE YCTPOMCTBA MO3BOJISIOT MpeoOpa3oBaTh OTpULIATEIbHBIA A(PdeKT
BO3JECHUCTBUS HA MOJOXKUTEIbHBIN, T.€. OHU OCyHIECTBISIOT nHBepcuto TII. [{ns atoro
3alllUTHBIE YCTPOMCTBA YCTAaHABIMBAIOTCS B OIPEACIICHHBIX MECTax Ha MHJIOHAX
0a30BbIX cTaHnuil (poro 48) wnu Ha 3a3emsieHUU 0a30BoM ctaHimu (doto 49).

3amuTHbI 3)QPEKT 3HAYMTENBHO YCHUIMBACTCA TPU COBMECTHOM HCIIOJIb30BAHUU
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3alUTHBIX yCTpOUCTB accouuaunuu «Prosantel», dpanuus, um yctpoicTBa
«DOPIIOCT-1», pazpadborannoro ¢pupmoii «Spinor Internationaly», Ykpaunna.

Takol mnmapaMmeTp KadyecTBa MOJIOKA, KaK KOJHUYECTBO JIEHMKOLUTOB,
KOHTpoJiupyercs Ha depmax Bo DpaHumu Kaxayro Hedemo. M 3To oObeKTUBHBIN
bakTop, Mo KOTOPOMY MOXKHO CYIUTh 00 3(h(PEeKTUBHOCTH 3aIIUTHOTO YCTPOMCTRA.

[Tocne ycTaHOBKHM 3alllUTHBIX YCTPOMCTB Ha >KWBOTHOBOJIYECKOW Qepme
KOJIMYECTBO JIEUKOLMTOB IPUXOIUT B HOPMY B TEUEHHE OJTHOM-ABYX HEAENb. KOPOBBI
Y CBUHBHU MEPECTAIOT OOJIETh.

VY nroneit yimydiraeTcsi cCaMO4yBCTBHE, yiyuliaercs coH. MHornma 6e3 jgexkapcTs
MPOXOJAT HEKOTOPbIE OOJIE3HH.

CrnenoBaTenbHO, HEOOXOJUMO VYACNISATh MHOTO BHUMAaHUS TEOPETUYECKUM
BOIIPOCAM BJIUSIHUS TOPCUOHHBIX (MH(POPMALIMOHHBIX) MOJIEH Ha OPraHu3M 4eloBeKa
U KUBOE, a MEJIUKO-OMOJIOTUYECKHUE HUCCIICIOBAHUS, SBIISIONINECS OJTHUM M3 TJIABHBIX
HarnpaBieHuil uzydeHus: TI1, HeoOX0aMMO BBIBECTH Ha KaY€CTBEHHO HOBBII YPOBEHb.
TopcHOHHBIE TEXHOJOTMHU SIBJISIFOTCSL  TEXHOJOTUSIMM HAa HOBBIX (DPU3MUECKUX
NPUHIMIAX, TMO3BOJIIONIMMH CO34aTh TPOPHIB B cdepe 3alluThl HACEICHUS OT
HEeraTuBHOrO BO3AeHCTBUA OMII M TOPCMOHHOW KOMIIOHEHTHI, COMPOBOXKIAIOIIEH

ero.

B konme 2009 roma ObIIM MPOBENECHBI HMCHBITAHUS YCTPONCTBA 3aIUTHI OT
HETraTUBHOI'O BO3JEWCTBHUS 0a30BBIX CTaHIUU " VERNADA" ¢ yuactuem
BOJIOHTEPOB.

OKCIEPUMEHT COCTOSUT U3 TAKUX 3TaIloB
DTansl IPOBEPKH :

-UIeHTU(QUKALHUS TOPCHUOHHOTO TOJs, KOTOPOE TEeHEPHUPYETCS CHCTEMOM
"rPOMOOTBO/I - MauTa, - aHTEHHA 0a30BOM CTAHLIMU — 3a3€MJICHUE, PACIIOJIOKEHHOU B
c.M.T. bunoroposika, Kuesckoii 0011., ¢ nomouisto npudopa UI'A-1;

-IIPOBEJICHUE KHHE3UOJOTHYHUX TECTOB C BOJIOHTEPAMU;

-POBEJICHUE U3MEPEHUH DJIEKTPOIHIIEPATOrpaMM BOJOHTEPOB JI0 YCTAHOBKH
ycrpoiictBa "VERNADA" u nocie ycTaHOBKH YIIOMSIHYTOT'O YCTPOMCTBA.

Ha nuarpamme 1 npuBeneHa aiekTposHIeaiorpaMmma 0JJHOTO U3 BOJIOHTEPOB
JI0 YCTAaHOBKH 3aIlIUTHOI'O YCTPOMCTBA.
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Jmarpamma 1. BojoHTep  HaxXoauTcs IMOJ ACHCTBHEM TOPCHOHHOIO ITOJIS
0a30BOM CTaHIINHA

[TatrepH HuzkoBosbTHON DOI'. CpenHsis yIBOEHHAs aMIUTUTYAA (AEHCTBYIOLEe 3HAYCHHE)
AIIeKTpOdHIIepaorpaMMbl  cocTaBuia 5.8 MKB, ee MakcuManbHBI YpPOBEHb OTMEUAeTCs B
otBenennu O2 u cocrasiger 12.6 MkB, MunuManbsHbeiil - B otBeennd C4 u cocrasisieT 3.7 MKB.
TunwaHoe 3HAYEHWE OT TMHUKa JO MuKa coctaBiser 8.2 MKB mis mamHoro Qparmenra DOT.
MakcumanbHBIM pa3Max OT KA JI0 TMKa 3apeructpupoBad B orBeaeHnn O2 u paBen 52.1 mxB. Ha
MPEJICTaBICHHOM (pparMeHTe 3JeKTposHIEedaTorpaMMbl JOMUHUPYET 8.0-12.0 Hz put™ c
yactotoi 10.13 I'i. Cy6onomunupyer 4.0-7.0 Hz putm ¢ gactortoit 3.75 I'il. 30HaNbHbBIE pa3nuyusl
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anb(a pUTMa BBIPAXKEHBI TIOCTATOYHO. MeXIonylapHas aCUMMETpPHUs, BBIYMCICHHAs 10 (opmyJe
(D/S-1)*100% cocrtaBnser 25.0%, sHeprus saekTpo3HLedamorpaMmbl Oonbllie B IPaBOM
nonymapuu. MakcuMmansHas acummetpust HaOmonaercss B 8.0-12.0 Hz quana3oHe B 3aTBIIOYHBIX
oTBeneHusx. Ee Benmumuuna, BeruucieHHas mno ¢opmyne (D/S-1)*100%, pasua 149.2%.
CoOTHOIIIEHHE PUTMOB B TIPEJICTABIICHHOM (pparMeHTe 3JeKTpo3HIeanorpaMmel paBao:  1.5-3.0
Hz - 17.2%, 4.0-7.0 Hz - 19.2%, 8.0-12.0 Hz - 37.8%, 13.0-18.0 Hz - 17.0%, 19.0-30.0 Hz -
8.9%. Menuannas yactoTta crnekTpa pasHa 8.98 I'n, B neBononymapHbsix orBeneHusx - 9.09 I'u, B
npasonoiymapHsix - 8.88 I'n. MakcumainbHas 3aperucTpupoBaHHas MEIUaHHAsl 4acToTa CIIEKTpa
paBHa 10.26 I'u B orBenenun T6, MunumanbHas - 7.29 I'n B orBenenun F4. OOpamaer Ha cebs
BHUMAaHUE: MeXNOoJylapHas acuMmmerpus - Ooznee 20.0%, moHuKeHHas MeIWMaHHAas dYacToTa
criektpa D01 (menee 10 I'm), TokaibHOE TTOHM)KEHUE MEIMAHHOW YaCTOTHI CTIIEKTpPa B OTBEICHUSIX
F4, T5 (6onpmie 1 't oTHOCHTENHEHO CI/IMMeTpI/I‘IHOFO).

Fr

1530 Hz
W

1
Fa
Ts -

4.0-7.0Hz
Ta
Ca
Ca

s -
8.0-12.0 Hz

13.0-18.0 Hz,

[uarpamma 2. BomoHTep  HAaXOIWUTCS MOJ JACHCTBUEM TOPCUOHHOIO OIS
0a30BOI1 CTaHIIMK, HA KOTOPOW yCTAaHOBJICHA 3AIIMTA.

[Tarrepn HUzKoBONBTHOU DI, CpenHsisi yaBOCHHAs aMIUIUTya (IEHCTBYIOIEE 3HAUCHUE)
alieKTpodHIeanorpaMmMbel  coctaBuiia 5.3 MKB, ee MakcuManbHBI YpPOBEHb OTMEUYaeTCs B
otBenennu O2 u cocraBisier 9.7 MKB, MuHUManbpHBIA - B oTBeneHnu C4 u cocraBiseT 3.0 MxB.
TunuuHoe 3HAaYeHWE OT TMHUKa J0 MUKa coctaBiseT 7.5 MKB mis manHoro ¢parmenta 20T
MaxkcuManbHbIi pa3Max OT MHKa J10 MHKa 3aperucTpupoBal B otBeAeHun O2 u paBeH 42.6 MxB. Ha
MPEJICTABICHHOM (hparMeHTe 3JIeKTPOIHIEPATOrPaMMBI JJOMUHUPYET 8.0-12.0 Hz putm ¢
ygactotor 8.38 I'. Cyonomunaupyer 4.0-7.0 Hz putm ¢ gactoroit 4.50 ['. 30HanpHbIE pazmuyus
anb(a puTMa BBIPAXKEHbI JOCTATOYHO. MeXIoyIiapHasi aCUMMETpUsl, BRIYUCIICHHAs 10 (GopMyJie
(D/S-1)*100% coctaBaser 1.9%, sHeprus siekTposHuedanorpaMmel Oojblle B IMpPaBOM
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nonymapu. MakcumanesHas acummeTpus HaOmogaercs B 19.0-30.0 Hz auamasone B JTOOHBIX
otBeneHusx. Ee BenmunHa, BeruucieHHas mo gopmyne (S/D-1)*100%, pasaa 91.0%. CooTHolIeHNE
PUTMOB B MPEJCTABICHHOM (hparMeHTe 3JIeKTPOodHIE(DaTOTpaMMbl PaBHO: 1.5-3.0 Hz - 21.8%,
4.0-7.0 Hz - 24.2%, 8.0-12.0 Hz - 25.1%, 13.0-18.0 Hz - 19.6%, 19.0-30.0 Hz - 9.3%.
Menuannas 4yactoTta crnekTtpa paBHa 8.52 I'm, B seBomosiymapHbix oTBeneHusx - 8.80 I'm, B
npaBomnonaymapHsix - 8.24 I'm. MakcumanbHas 3aperucTpupoBaHHas MEAMaHHAsl 4acTOTa CIEKTpa
paBHa 10.42 ' B otBenenun F7, munumansHas - 6.86 ['m B orBenenun F4. OOpamaer Ha ceOs
BHUMaHUE: 3aMeJUIeHHe JOMUHUpYIoero anbda putma (Menee 8.5 ['1r), MOHMKEHHAs MEIMAaHHAS
gactora cnektpa O3 (menee 10 ['1), nokalibHOE MOHMKEHHE MEAMAHHOM YacTOTHI CIIEKTpa B
otBeaeHusx Fp2, F4, F8, TS (6onpme 1 ['1 OTHOCUTENHPHO CUMMETPUYHOTO).

Ecnu koMMeHTUPOBaTh CpaBHUTENIbHBIE DI BOJIOHTEpPA, KOT/Ia OH HAXOAUTCA
B 30HE JIEBOTO TOPCHOHHOTO ToJisg 0a3oBoi cranimu 0Oe3 3ammthl " VERNADA" u
cpaBHUTH ee ¢ DI, korna Oblla MOCTaBJIEHA 3allUTa, TO MOXHO CKa3aTh, 4TO 0€3
3amuTel  "VERNADA"  na D3I orMeuanach BBICOKO aMIUIMTyJHas aib(da-
aKTUBHOCTh C Mpeo0JaJlaHNeM B 3aThUIOYHBIX OTJENaX JIEBOIO MOJyIIapus, T.€.
JOMUHUPYIOIIAsl TUINEPCUHXPOHHAs akTHUBHOCTh. A mnpu 3amure "VERNADA"
aMIUTATyJa anb(a-puT™Ma YMEHBIIWJIACh, TMepecTana ObITh THUNEPCHHXPOHHOW U
MOSIBUJIOCh HOPMAJIbHOE pachpenefieHus anbha-puTMOB, a TaKKe TeTa-PUTMOB.
Takum 00pa3oM, MOKHO CKa3zaTh, YTO JIEBbIE TOPCHOHHBIC MOJISI 0a30BOM CTaHIUU
MOTYT OKAa3bIBaTh YEPE3 TAIAMYC, Yepe3 TASIMUUYECKUE CTPYKTYPBI, 4epe3 JINMOUKY
Takoe HU30bITOYHOE AaKTUBUPYIOIIEE BIMSHHUE. XOpPOIIO, €CIM Yy YelloBeKa HEeT
[IApaKCU3MAIBHON aKTUBHOCTHU. [Ipy Hamuunre TakoBOW 3TO MOYKET MPOBOLMPOBATH Y
YeJIOBEKA IPOSIBIICHUE ONPE/ICICHHBIX HETaTUBHBIX MOCJIEACTBUM, TO JIU HA IICUXO-
HMOIIMOHAJILHOM YPOBHE B BUJE MPUCTYIOB arpeccuu, TO JIM MUIenTUGOPMHbBIE U
npyrue ¢GeHOMEHbl. YCTaHOBKa Ha 0a30BOM CTaHIIMA MOOWJIBHOTO TenedoHa
yctpoiictBa "VERNADA" mno3BonsieT yOuparh Takyl THIEPAKTHBUPYIOIIYIO
aAKTUBHOCT.

Ecnu ammutyna ucxoanoro anbga-putma 6su1a 10,13 I'm, T.€. ObICTpBIH, TO C
"VERNADA" amnautyna aneda-putma crtana 8,38 ['m npu HOpMaaibHOM
pacnpesieJIeHuu B 3aThUIOYHBIX OTJIENAX, €r0 U TeTa-puTMa, KOTOPbIA HE ObUT BUJIEH
M3-32 BBICOKOAMIUIMTYHOTO THIIEPCUHXPOHHOTO aib(a-put™ma. B mepBom cnyuae,
TO OBLI BapMaHT J1€30praHu3oBaHHOro aib(da-purma. Bo BTOpOoM - 3TO
OpPraHW30BaHHBIA andb(a-puTM YMEPEHHOW MOAYJISAIUH C HOPMAJbHBIM

(GYHKIMOHUPOBAHUEM TAIIMO-KOPTHUKAJIBHBIX CBS3EH.
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IIpocToii KNHE3UOJIOTHYECKUM TEeCT

Jlmsi mpoBEepKM HEraTMBHOIO BIIMSHHUS HAa OpPraHU3M YEJIOBEKa JIEBBIX
TOPCUOHHBIX TMOJiel 0a30BOM CTAaHIMM CETe MOOWIBHOM CBSI3M K YCTaHOBKE
ycrpoiictBa "VERNADA" u »s¢dexTuBHOCTH 3amHUTBl ¢ TOMOIIBIO 3TOTO
YCTPOMCTBA MCIIOJIB30BAJICA  HECJIOXKHBIM YHHUBEPCAIBbHBIN KHUHE3UOJIOTUYECKUN
tecT. [l mpoBeieHrs SKCIIepuMeHTa NoTpedyeTcs /1Ba yesioBeka. [lepBblii ydacTHUK
DKCIIEPUMEHTA CTAHOBUTCS B 30HY JIEBOTO TOPCUOHHOIO IIOJII, T€HEPUPYEMOTO
0a30BOM CTaHIMEH, MOJLIMAET PYKY BIEpPEl M YJEPKUBACT B TOPU3OHTAIHLHOM
MOJIO)KEHUH (Kak MOKa3aHo Ha pucyHke 51).

BTopoil yyacTHHUK DJKCIIEpUMEHTAa HAJAaBIMBACT CBEPXY HA 3aIICThE IIEPBOrO
yuyacTHUKA. [lepBblii y4yacTHUK cTapaeTcs YJEpKHBaThb PYKYy C MaKCHMaJbHbIM

ycuieM, 00a ydaCTHUKA 3alIOMUHAIOT YPOBEHB COMpOTUBIIeHUs pykH. [Tocie

Puc.51

ycTaHoBKHU 3amuTHOro ycrpoictBa "VERNADA" Ha 3a3emienun 6a30BOi CTaHIIMU
MEPBBIN YYACTHUK SKCIIEPUMEHTA HAXOAUTCS Ha TOM ke camoM Mmecte 30-40 cekyHp
1 00a yJyacTHUKA TTOBTOPSIIOT TECT C PYKOM, PUKCUPYS CHUITY CONPOTHUBIICHUS PyKH. B
pe3yibTaTe dKCIEPUMEHTa YCTaHOBJIEHO, YTO CONPOTUBIIEHUE PYKHU YEJIOBEKA IMOCIe
yctaHoBku yctpoiictBa "VERNADA'" Ha 3azemiieHnn 06a30BOMl CTaHIIMM — 3aMETHO
BBIIIE, YEM B IIEPBOM CITy4ae.

OO0 Kcnonb30BaHUK KMHE3UOJIOTMYECKOro MeToja coodmaer J(nana BoTkoBsik
B [73]. OHa yKa3blBa€T, YTO €€ HU3MEPEHUsT TOPCHUOHHBIX TMOJIE METOI0M
KMHE3UOJIOTUM BO3HHMKAIM W3 MOTPEOHOCTH MOATBEPKICHUS HAIUYUSA OOJBIIMX
JIO30MCKATENbHBIX ceTel- cered XaprtmaHa, Kyppu, Ipyrux HX pa3sHOBUIHOCTEH,
uH(popMaIUs 0 KOTOPbIX ObUTa MOJydYeHa Ha OCHOBAHUU JIMTEPATYPHBIX JTaHHBIX.
Ona mnpuMeHMJIA SIBJICHHE OUIYUICHUS YBEJIMYEHHOTO HAINPSHKEHUS MBI MOCTe

112



BXOJIa B 30HY C YBEJIMYEHHON KOHIIEHTPALME TOPCUOHHOTO TMOJis, 6€3 MpUMEHEHUS
PaMKH{ WJIM MasTHUKA, NMPUMEHUTENIBHO K MBIIIIAM BeK. JIeHb 3a THEM €€ OLyIIECHUS
TOPCHUOHHBIX MOJIEH YBEJIMYMBAJINUCH, B JAIbHEWIIIEM OHAa Hayajla paclo3HaBaTh
JIO30UCKATEJIbHBIE 1IBETA YKAa3aHHBIX BBIIIEC CETOK COOCTBEHHBIM METOJOM C
MIPUMEHEHUEM MUHEPAJIOB U METAJUIOB, KOTOPBIE OHA JIEpKajia B JaIOHSX.

BbIBOALI:

1.OKcrepuMeHTaNbHO YCTaHOBJEH (PAaKT BO3HUKHOBEHUS JIEBBIX TOPCUOHHBIX
MOJICH W WX PacIpOCTPaHCHHUS Ha OOJIBIIME PACCTOSHUS CHCTEMOH "TPOMOOTBOJ -
MayTa - aHTeHHa 0a30BOM CTaHIMU — 3a3eMJICHHE" TPHU HAXOXKIEHUU YIOMSHYTBIX
CAUCTEM Ha 30HAaX pPAaCTITMBAHUS KOPbl 3€MHOW IMOBEPXHOCTH, MO KOTOPOWU
UUPKYJIUPYET BOJA, B TEOMATOTCHHBIX 30HAX, Ha pa3jIoMax KOpbl 3EMHOMU
MOBEPXHOCTU M TOMY MOJI00HOE.

2.9KCIIepUMEHTAJIbHO YCTAHOBJICH (PaKT HAJIMYMS BPEAHOTO BIMSHHS JIEBBIX
TOPCUOHHBIX IIOJIeH CUCTEMOMN "TPOMOOTBOJ - MayTa - aHTCHHA 0a30BOM CTAHIIUU —
3a3eMJICHHE" Ha KUBBIC OPTaHU3MBI.

[IposiBienusi BpETHOTO BIUSHUS TOPCHOHHBIX M3JTyUYE€HUW aHTCHHBI 0a30BBIX
CTaHIIMK ceTell MOOMJIPHON CBSI3M Ha Ha JKUBBIE CHCTEMBI OKa3bIBAIUCh B
CJHEYIOIIEM: JIEBbIE TOPCUOHHBIE MOJISI MOTYT MPEIOCTABISATh HETATUBHOE JCUCTBUE
Ha T0JIb30BaTeJEH yepe3 TalasIMyC, IOCKOJIbKY THIIEPCUHXPOHHO, Yepes
TaJIIMUUYECKUE CTPYKTYpBI, 4Yepe3 JTUMOUKY MOSBIISIETCS HM30BITOYHOC
aKTUBHUPYIOIIEE BIUAHUE, YTO MPH HAJIUYUM Yy  YEJIOBEKa IMapaKkCU3MaIbHON
AKTUBHOCTH MOXET  CIIPOBOLMUPOBATH MPOSBJICHUE ONPE/ICIICHHBIX HEraTUBHBIX
MOCTECTBUMA, TO JIA HA IICHXO-3MOLMOHAJIBHOM YPOBHE B BHUAE NPOSBICHUUN
arpeccuu, M JId SMUJICTICUU | JIpyTue (heHOMEHBI.

4. 3amutHoe yctpoucTtBo “VERNADA” KOTOpBIM NyTEM HHBEPCUH
MPEBPAIIAET JIEBBIE TOPCHOHHBIE TOJIS B MPABE, MOKET CYIIECTBEHHO YMEHbBIIATh
BIIMSHUE AHTEHH Oa30BBIX CTAaHIMK ceTeld MOOWJIBHOW CBSI3M  OT  (DOHOBBIX
TEXHOTCHHBIX AJIEKTPOMArHUTHBIX MOJIeH U UX UH(POPMAITMOHHON KOMITOHEHTHI.

5.¥Ynomsuytoe ycrporictBo "VERNADA" MoxeT ObITh pEeKOMEHIOBAHO Kak
CPEJICTBO JJIsg yCTpaHEHUs] (paKTOPOB HETaTHBHOTO BJIUSHHS JICBOM TOPCHOHHOMU
KOMITOHEHTBI U3JTy4YE€HUSI CUCTEMBI "TPOMOOTBO/I - MauTa - aHTEHHA 0a30BOM CTAHIIUU

— 3a3eMJIeHHE" Ha KUBbIE OPTaHU3MBI.
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Vernada Geo - 3a11MTa 0T HEraTUBHOIO BJIMSIHUST TOPCHOHHBIX
noJieii Wi-Fi, a Tak ’Ke reonaToreHHbIX 30H B IOMeILeHUH

VYerpoiictBo Vernada - Geo (doto 52) HeWTpanusyeT BIUSAHUS U3ITyYCHUS
TOpcuOoHHBIX moJier Wi-Fi mapuipyTtuzaropa, poyrepa, 0eCpOBOIHBIX CETEH, a Tak
K€ TEOMaTOTeHHBIX 30H B KBapTHUpaxX, oducax W JAPYrux MOMEMICHUSX, 3aIUINasi,
TaKUM 00pa3oMm, JItoJIel OT MaryOHOro BIUSHHUS TOPCHOHHBIX M3TyYEHUH.

®ot0 43, a ®oto 52
O toMm, uro Wi-Fi cetu HaHOCAT Bpell OpraHu3My, yxke MUIIYT 3apyOeKHbIe

CMMU, HenaBHUE WCCIAEAOBAHUS YKPAMHCKUX YUYEHBIX MOATBEPKIAIOT OTH JaHHBIC.
OmHako BOMPOC O BpeJle ATOM TEXHOJIOTHH MPAKTHUECKN HUKOT/Ia HE TTOJTHUMAJICS Ha
TOCYJapCTBEHHOM YpPOBHE - TIOCTOSIHHBIE CIIOPBI MIYT BOKPYT COTOBOW CBSI3H, HO
SIBHAsT yrpo3a 30pOBOI0 OT  AJIEKTPOMATHUTHBIX W TOPCHOHHBIX  HM3TyUYEHUS
MOOMJIBHBIX TPYOOK Majio KOO 3aCTaBIII€T OTKA3aThCsl OT TAKOT'0 YJI0OHOTO CpeCcTBa
cBs3u. B cBow ouepenb, B cotoze ¢ Wi-Fi, mpoaBuraromieM OeCIpOBOIHYIO
TEXHOJIOTHIO, IOJIb30BaTEIHN YOCKICHBI B TIOJTHOM e€ O6e3omacHocTH. \

O Biausinum Wi-Fi nznyuenus

B cBsmu ¢ passutmem HWHTepHeTa s OECPOBOJHOTO MOAKIIOUEHHUS K
BCEMUPHOI JJEKTPOHHOW mayTHUHE wmupoko BHeapsercs Wi-Fi cucrema. B
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nocieaHee Bpems B VHTepHeTe MOSBISETCS MHOXKECTBO CTaTe 1o mpobiieme,
omacHbl J1 JUIsi 3710poBbsi cetu Wi-Fi, mpuueM paccMaTpuBaroTCsi BONPOCHI HE
TOJIBKO BJIMSIHUS MU3IyYEHHS B 3TOM CIIy4ae Ha OpraHU3M YEJIOBEKA, HO U Ha JEPEBbBS,
JKUBBIC CUCTEMBI.

becripoBOJIHBIE CETHM HAHOCAT HEIMONPABUMBIM BpEJ 3I0POBBIO JETEU H
noapoctkoB. OtMerum, uro Wi-Fi nefictByer Ha Tol e 4yactoTe, uro 1 CBU-meup
(MUKpPOBOJTHOBKHM). JIJis1 yenmoBeka Takas 4acTOTa COBCEM HE TaK y»e U Oe3BpejHa.
OnyOIuKOBaHO OTPOMHOE YHCIIO MCCIIEAOBAHMM, B KOTOPBIX JOKa3biBaeTcs, 9To Wi-
Fi HeraTuBHO BIMSET Ha 3J0pPOBhE MJIEKOMHTAIONIUX, B YaCTHOCTH Ha 370POBbHE
YEJI0BEKA.

B uwncne Oonesneit, BbI3bIBaeMbIXx Wi-Fi, uamie Bcero Qurypupyior pax,
ceplieuHasl HEJO0CTaTOYHOCTh, cilaboymue u yxyuamenue namsatu. B CIIA,
BemukoOpuranun u ['epmaHmm, Bce wyame OTKasbiBaroTcsa oT Wi-Fi B mikomax,
OOJLHUIIAX, YHUBEPCUTETAX.

Vernada - Geo ycrpanser HeratuBHoe aeiictBue Wi-Fi Bcrony, rae mpudop
BKJIFOUECH B JJICKTPUUYECKYIO CeTh, mpuyeMm s nutanus Vernada - Geo m Wi-Fi
UCIIONB3YEeTCSd OJAMH M TOT >Ke€ (a3oBBIM MPOBOJ 3JeKTpuueckor cetu. Kak
YKa3bIBaJIOCh paHee, MpHU BKJIIOYEHUU NPUOOpa B CETh OCYILECTBIISICTCS HMHBEPCHUS
JIEBOTO TOPCHUOHOTO TOJsi (pa30BOro MpPOBOAA CETH B IMPaBOE, YTO PABHO3ZHAYHO
(GhopMUPOBAHHIO HOBOI'O TOPCUOHHOTO MPABOTO MoJis, a peakuuet camoro Wi-Fi Ha
3TO COOBbITHE OyneT CYIECTBEHHOE YMEHBIIIEHWE YPOBHS TOPCHOHHOTO TIOJIS,
renepupyemoro Wi-Fi Ha Tepputopuu, B KOTOpPOM HAaXOIMUTCS B KadyeCTBE
MPOBOJAHUKA MUTAHUS YIIOMSHYTbIN (Da30BbIN TPOBOI.

O BJHSIHUHM TeoNnaTOreHHbIX 30H

B Mupe cymecTByeT IOCTaTOYHO YOeaWTenbHas CTaTUCTUKA 3a00JieBaHUM
JIOJICH, JUTUTEIBHOE BpPEMs HAXOJWBIIUXCS B reomaToreHHbIX 3oHax 3emuu (I'TI3).
Ot pakThl TPEOYIOT CEPHE3HOTO U3YUCHHsI, OJTHAKO, YK€ OYEBUIHA HEOOXOUMOCTh
pa3pabOTKU yCTPOUCTBA IO MPEJOTBPAIICHUIO 00JIE3HETBOPHOTO JCUCTBUS 3TUX 30H
Ha Owonormueckrue cucteMbl.(DOBIYHOE BIUSHUE TEONMATOICHHBIX 30H Ha YeJIOBEKa
OIICHUBAETCS TI0 COCTOSIHHIO €TO 370POBBS MOCIIC JJIUTEIHLHOTO MPEeObIBAHUS B 30HE.
Kak mpaBuio, 3T0 OCymIeCTBISETCS MyTeM OIpoca yke 3a00NeBIINX JIOACH u
YCTAaHOBJICHUS HAJIWYUS TCONMATOTEHHBIX 30H B MECTaX HUX JJIUTEIHLHOTO
npeObIBaHMsI C TIOMOINBIO MeTO/a OWOJIOKauu. Takux NaHHBIX HAKOMMJIOCHh OYEHBb
mHuoro.Ulccre0BaHUSIMH  BJIMSIHUSI T€OMAaTOICHHBIX 30H Ha YejIOBEeKa 3aHUMAINCh

115



ydeHBl e pPa3HBIX CTPAaH WU Pa3IUMUYHBIX cHenualbHOCTEH .\
['maBHBIMM NATOT€HHBIMM 30HAMHU CHEUUAJUCTBl CUUTAKOT TIJI00albHbIE
NPpIMOYTONBbHYW WM JUAaTrOHAJNBbHYI TpaaycHbe ceTku.\
[IpsimoyroyibHasi CeTKa OpPUEHTHUpOBaHA MO CTOpOHAM cBeTa. B Hammx mwuporax
PacCTOSIHME MEXAY CETKaMHU COCTABJISET OKOJIO 2 M B HallpaBJIEHUU CEBEp - K0T U 2,5
M BOCTOK - 3aman. lllupuna nunuii cetku npubnauszurensHo paBHa 20 cMm. Umerorcs
ceeaeHuss o toM, uto ['TI3 m ux mnepecedeHus - Yy3Jdbl, KOJIEOMIOTCS C
NEPUOJNYHOCTBIO | Mecsl] MO0 LUUKIOWAE, CMEMIAsCh OT CBOEro INEPBOHAYAIBLHOTO
nmoynoxkenus Ha 1-1,5 m.

JlnurenbHoe npeObIBaHUE YeJIOBEeKa B 00JACTU BIIMSHMS T€ONATOT€HHBIX 30H
HEraTUBHO OTpakaeTcsi Ha ero 370poBbe. OCOOEHHO OMacHO JOJITOBPEMEHHOE
npeOBBAaHME YEeJOBEKa B MecTax MNepecedyeHUsS A3TUX nuHuu.\
[Tpu anuTenbHOM NMpeObIBaHUU B HEOJIAroNnpUsATHON 30HE (DYHKIIMU Pa3HbIX OPTaHOB
Bce Oosee u Oosee paccrpamBaroTcs. YenoBek HeuwszOexHO 3abonenaet.\l
\l Haubonee yacto BCTpeyaroTCsa: OHKOJOTMYECKHE, COCYIAUCThIE W HEPBHO-
ncuxuyeckue 3abosieBaHMs, HApyLIEHUS OMOPHO-ABUTATEIBLHOrO ammapara,
MPOBOLIMPYET (PYHKIMOHAIbHBIE HAapyLIEHUs, YCKOPSAET Pa3BUTHE BOCHAIUTEIBHBIX
NPOLIECCOB U TMPUBOAUT K Jedopmaluu 3Heprokapkaca (COOCTBEHHOro OHMOIIOJS)
OpraHu3Ma M Kak CJIEJICTBHE K TSKEJIbIM 3a00JIEBAaHUAM - Pa3IMYHbIM (opMaM paka,
HapylLIEHUSIM KOPOHApPHOTO U MO3TOBOr0 KpPOBOOOpAIIEHUS, MOJUAPTPUTY,
paccessHHOMY CKIepo3y.\l EcTh psa omnpeneseHHbIX NPU3HAKOB TOrO, YTO
YEJIOBEK IPOBOJUT CBOW OTIbIX B TE€OMATOT€HHBIX 30HAX: AHTUMNATUS K MECTY
npeObIBaHUS U MECTYy CHA, JJUTENbHOE 3achlllaHHEe, IJIOXOM COH, OECHOKOWHOE
COCTOSIHHE, YCTAJIOCTh YTPOM IIOCIIE€ IPOCHIIAHMS, HEPBO3HOCTh M JEMPECCHS,
YCKOpPEHHOE cepieOneHne (Taxukapans), OXJIaX1eHbl KOHEYHOCTH .

K coxanenuro, Bpauum He BCerja CBA3bIBAIOT 3TH (YHKUHOHAJIbHbBIE
paccTpoiicTBa C BIUSHUEM TEOMAaTON€HHBIX 30H, CTPEMSCh JIEYUTh MAIlMEHTOB
pa3HbIMU cIIOcO0aMu, BKIIIOYAsi U HEOE30IMaCHbIE JIs 310POBbs IIPEMapaThl.

Ha ceromns camMbIM NpPOCTBIM M HAJEXKHBIM CIIOCOOOM H30exaThb pHUCKa
BO3HUKHOBEHUSI CEPbE3HOro 3a00JieBaHUsA, OOYCIIOBICHHOIO BO3EHCTBHEM JIEBBIX
TOPCUOHHBIX TOJIed TIeOoNaTOreHHbIX 30H - pa3 B IOy MEHATh PACIOJIOKEHUE
CHAJIBHBIX MECT B KBapTUpE. DTOr0 JOCTATOYHO, TaK KAaK CEPbE3HbIC HapyLUEHUS
MOTYT BO3HUKHYTH JIUIIbH TOCTIE JUIUTETHHOTO MPEOBIBAHUS B TEOMAaTOTeHHBIX 30HaX.\l

Jpyrum HaJeKHBIM CHOCOOOM 3alIUTUTBCS OT HEraTUBHOIO BO3JEHUCTBHS

reONaTOreHHbIX 30H SABJSETCS MCIIOJIb30BAaHME 3aIMTHOTO ycTpoiicTBa Vernada -
Geo.
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Kaxk ucnoan3oBats Vernada - Geo

[Tpubop cienyer BKIIOUUTH B JIEKTPUIECKYIO ceTh. [[i1s1 paboThl mpubdopa
UCTIONB3yeTCsl «(ha3oBbIii» mpoBox ceTu.\l
[Tpubop MOKHO BKJIIOUATh B CETh B JIIOOYIO PO3ETKY B JIFOOOW KOMHATE, IPU 3TOM
JecTBUE TPUOOpa pacpoCTpaHSIETCA Ha BCE TOMEIIEHUS KBAPTUPHI, oduca (Tipu

YCIIOBUH, YTO BCE OHU 3aIUTaHbI OT OJHON «(a3bh»).
IIpumenenue, kak padoraer Vernada Geo

[TpuGop COCTOMT W3 TMJIACTMACCOBOTO KOpPIyca, B KOTOPOM HAaxXOIUTCA
WHBEPTOp W cucTeMa mHAukanmu cetu.llpu BriroueHnn mpubopa OCYIECTBISETCS
WHBEPCHS JIEBOTO TOPCUOHOTO 1MOJIs1 (ha30BOr0 MPOBOJIA CETU B MPABOE, UTO MPUBOIUT
K (OPMHUPOBAHHMIO HOBOTO TPABOT0 TOPCHOHHOTO TIOJISI, a pPEAKIMed Ha TaKoe
coObITHE Oy/IeT CYIEeCTBEHHOE YMEHBIIICHHE YPOBHS TOPCHOHHBIX M3mydeHuit Wi-Fi
U TEONAaTOTCHHBIX 30H Ha TEPPUTOPHUHM, B KOTOPOH HAXOIUTCS B KadeCTBE

MPOBOJHUKA MUTAHUS YIOMSHYTBIN (Da30BbIN IPOBOT

IIposepka 3¢ppexTuBHOCTH Vernada Geo
MeToanka 3xkcriepuMeHTa

B kauectBe Boabl nHaukaropa MU Hcnonap30Banoch ABE BOAbL: (pacoBaHHAs
NUThEBasi BoJla «MOpIIMHCKash» M NUThEBas BOJA W3 TOPOJACKOM BOJAOMPOBOIHOMN
cetu («IlutbeBass Boga»). C MOMOIIbIO CTaHIAPTU3UPOBAHHBIX MPUOOPOB
M3MEPSIINCh CIEAYIOIIME XapakTepuctuku BoA: pH — mapamerp KucinoTHO-
HIEJTIOYHOTO PABHOBECHS; G — yAEIbHAas 3JIEKTPONPOBOAMMOCTh Ha TTIOCTOSSHHOM TOKE,
B ukSm; TDS - cymMMapHasi KOHIIEHTpaIusl PaCTBOPUMBIX IIpUMECcei B BOJIE, B MI/JI.;
OBII - OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHIIMAT BOjABI, B mV. M3amepenus
ATUX MapaMeTPOB MPOBOIUINCH ISl 00pa3IioB BOA A0 U rnocie BiusHus Wi-Fi u qs
CJIy4asi IPUMEHEHHS 3allIUTHOrO YCTPOWCTBA.

Pe3yabTaThl 3KClIEpUMEHTA

Boga - ungukarop OMU Wi-Fi. B Ttabnaune 1 npuBeaeHsl pe3ysbTaThbl
U3MEpeHUul mnapameTpoB oOpasna NpUPOAHONW BOJbl «MoOpIIMHCKAs» TMOCIe
Bo3jeiicTBus Ha Hee OMMU ycrpoiictBa Wi-Fi mo oTHomeHno Kk HE0OX0UMOM BOJIE.
B Tabnuie ykazaHbl BO3MOXHBIE CTATUCTHYECKU JIOCTOBEPHBIC OLIMOKH U3MEPEHUs
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9THUX XapaKTCPUCTHUK BOJBI. BI/I)IHO, 4TO HIPAKTHYCCKH BCC XapaKTCPHUCTHUKHU

U3MEHSIIOT CBOMCTBA BOJIEI.

Bausaue MM Wi-Fi na cBoiicTBa BoabI

Tao6auna 1
Tun BojbI pH o (uSm) | TDS (mr/m) |OBII (mV)
MopmmHckas (mo) (1) |7.7440.02 14845 14+£5 |+180 +10
MopmmHckas (1mocie) 7 49 124 20 940
2)
Dddext Wi-Fi -0.25 -24 -14 +54

N3 Tabnuuel 1 cnenyet, 4TO CyIIECTBEHHO U3MEHSIIOTCS XapaKTEPUCTUKU BOJIbI

(BonbI- mHAMKaTOpa). Bpems obmydenus Boasl coctaBisuio 0,5 cyTok. YBenuueHue

BPEMEHM OOJyYEeHHsS BOJABI BEAET K YCTAHOBJIICHUIO OMPEACICHHOTO HACHIIICHUS
3HayeHu BenuduH, o, TDS u OBII, a xapakrep usmenenus pH 3aBucut OT

XapaKTCPHUCTUK BOAbI-MHAXKATOPA.

Tabauna 2
o TDS OBII
Tun Boabl pH
(USm) (mr/im) (mV)
Huctumsat (mo) (1) 7.30 145 79 +215
Huctunsr (ocine) (2) 7.16 46 27 +215
Oddext Wi-Fi | +0.14 +£0.02 +99 £5 +49 £5 0+10
Bona nutneBast (110) 7.27 604 335 +235
Bona nutbeBas mocine
6.96 610 370 +250
(0Omyuenue 4 yaca)
Oddexr Wi-Fi  |-0.31 £0.02 +6 £5 +35£5 +15+10

W3 mannbix tabnunsl 1 U 2 ogHOo3HAauHO cienyet, uto OMU cucremsr Wi-Fi

HU3MCHSICT OCHOBHBIC (1)I/IBI/I‘I€CKI/I€ XapaKTCPUCTHUKHU BOJ KaK HHAHUKATOPOB JTHUX

U3JIy4eHU. ITO, B CBOIO O4Yepe/b, O3HauaeT, uro cucteMa Wi-Fi Biauser kak Ha

BOOY, TaK H 6y,Z[CT BJIMATH Ha BCC IPUPOAHBIC BOIAHBLIC CHUCTCMBI, COACPKAIIUC B

CBOCM COCTABC BOOY (BHYTpI/IKJ'IGTO‘{HaH N MCKKJICTOYHAasA BOI[a).
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Bausinue ycrpoiictBa “VERNADA-Geo”

C nenbro npoBepKr BO3MOXKHOTO BiusiHUS ycTporcTtBa “VERNADA-Geo” Ha
CBOMCTBa BOJIbI-MHAMKATOPA MPOBE/ICHBI aHAJIOTUYHBIE UCCIICIOBAHUS U U3MEPEHUUS
napameTpoB Boj noa BiussaueM OMU Wi-Fi ¢ npumenennem “VERNADA-Geo” u
COTOCTaBJICHWE JaHHBIX C pE3yJbTaTaMH BIUSHUS TaKOro >K€ H3JIydeHHus Oe3
MIPUMEHEHUS YCTPOUCTBA KAK 3AIUTHI.

[TommydenHble pe3ysbTaThl MIpeICcTaBICHBI B Ta0IuIe 3.

Tabimua 3
Tun BojbI pH o (USm) TDS (mr/n) |OBII (mV)
be3 3amursl -0.17 £0.02 -20 45 -345 345
3ammra | +0.20 £0.02 -20 £5 -46 +5 -3+10

OO0menayynas kareropusi MtHpopManuu

VY4eHble MoJiaratoT, 4To JIF000€ KUBOE CYLIECTBO UMEET CBOE IMPOJIOJKEHUE B
MH(OPMAIMOHHOM TIOJIOTHE BceeneHHoW, WM, ApyrumMu ciioBamMH, PU3NYECKOM
BAKYYME, KOTOPOE SBJISIETCS TaM YIIPABIIAIOLIEN CTPYKTYPOM.

Hanuune ympaBisiomux CTPYKTYp B PpealbHBIX OMOJIOIMYECKUX OOBEKTax
IIO3BOJISICT ONMUCATh, B YACTHOCTH, MEXaHU3M JICUCTBHUS IOJIEU HE 3JIEKTPOMATHUTHOM
MIPUPOJIBI HA KUBOE

Uudopmanus obecriedunBacT BHYTPEHHIOIO B3aMMOCBS3b MEPEIUIETEHHBIX
KBaHTOBBIX COCTOSTHUM.

TopcrOHHBIE TEXHOJNOrMH - TeXHONOoruu XXI B. - OCHOBBIBAIOTCS Ha
ycnosib3oBanuu TII kpydeHHs - HOBOrO, XOTS BCETa CYILIECTBYIOIIETO B MPUPOJE,
HO MaJIO MCCJIEIOBAHHOTO THUIa NH(POPMAIIMOHHBIX MOJIEH.

TII mepenocaT uHOpMaALUIO O MIpoLEccax, MPOTEKAIIHUX B (DUIUUECKUX
oowvekrax. TII He mornomarTcs cpeaamu, Tak Kak UMEIOT HE AJIEKTPOMAarHUTHYIO
NPUPOAY, XOTSI BO3HUKAIOT, Hanpumep, ogHoBpeMeHHo DMII. Cpean 6azupyromuxcs
Ha teopun TII mporpamm, KOTOphle MOTYT OBITH pEaqu30BaHbl B HEAAIECKOM
OyayuieM, ecTb MpOorpamMMmbl IO HUCCIEJOBAHMIO NyTEeH CO3JaHUS HKOJIOTUYECKU
YHUCTBIX, PECYPCOCOEPEraIMnX TEXHOJOTHI, CUCTEM M CPEJICTB HETPAAUIIMOHHOIO
BBICOKO3(D()EKTHBHOIO 3HEproodecnedyeHus, no uzydeHuto BoznerctBus TII Ha
CBOICTBA MaTEPHAJIOB C IIEJIbIO pa3pabOTKU TEXHOJOTUN MPOU3BOACTBA MAaTEPHUATIOB
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C 3aJJaHHBIMU CBOMCTBAaMHM, NMPOU3BOJCTBY TOPCUOHHOTO OOOPYIOBaHUS ISl APYTHX
OTpacliel HAapOJIHOTO XO3SIMCTBAa, NMOBBIIMIEHUI YPOXKAUHOCTH
CEIBCKOXO3AMCTBEHHBIX KYJIBTYP W MPOAYKTUBHOCTH )KUBOTHOBOJCTBA, YBEIUYCHUIO
CPOKOB XPAaHEHUsS IPOJOBOJILCTBEHHBIX TOBApOB W pPsAlda APYTUX TEXHOJIOTUH U
CHCTEM, CPEJICTB, 00ECIEUNBAIOIINX COXPAHEHUE CPe/lbl OOUTAHUS U PallMOHAIbHOE
VCIIOJIb30BAHUE MPUPOIHBIX PECYPCOB.

JlocTOBEpHBIE pE3YJIbTATHI JKCIEPUMEHTAJIBHBIX MCCICAOBAHUM M HX
peanu3anus B HEKOTOPHIX O0OJACTAX TEXHUKH M TPOU3BOJICTBA (HANpPHUMED,
DKCHEPUMEHTBHI, TOKA3aBIINE CYIIECTBEHHOE BiMAHUE TII Ha MOBBIIEHUE TPOYHOCTH
U MJIaCTUYHOCTH CTalW, CHJIYMHHA M Jp.) MOATBEPKIAIOT BO3MOXKHOCTH
3(G(HEKTUBHOTO TMPUMEHEHHUS TOPCHUOHHBIX TEXHOJOTUH B Pa3IMUHBIX 00IaCTsIX
MPAKTUYECKOMN NeATENbHOCTH [3].

Cozpnanue reneparopoB TII (moseil, mopoxAAEMBIX KIACCUYECKUM CIIMHOM) U
DKCIIEPUMEHTAJIbHOE IIOJATBEPKIACHUE CIIMHOBOW IMOJISIPU3allMA BEILIECTBA IIPH
JEMCTBUM HA BEIIECTBO TOPCHOHHBIX ITOJIEM NO3BOJMJIO CO3JaTh OCHOBBI METOAA
W3MEHEHHUS XapaKTEPUCTHK MaTEpHUAIOB IIPU MCIOJb30BAHUM TOPCUOHHBIX
BO3JICUCTBUI Ha HUX. B 3TOM ciyyae M3MEHEHHE CIIMHOBOM CTPYKTYpPbI BEIIECTBA
peanu3yeTcsd 4epe3 HHPOPMAILMOHHOE BO3JEHCTBHE, a HE HHEPreTUUYECKOE.
OKcnepUMEHTaJIbHO OblIa TMOKa3aHa BO3MOXHOCTh NPHU HMCHNOJIb30BAHUU
XapaKTEPUCTUYECKUX TOPCHOHHBIX CIEKTPOB MU3MEHATh THUIl KPUCTAIUIMYECKOU
pelIeTKH CHJIaBOB, MOJy4aThb aMop(pHbIE MeTajidbl 0€3 HCHOJb30BaHUS
CBEpXOBICTPOTO OXJIAXKICHUSI, U3MEHSTh CTENEHb JUCIEPCHOCTH CIUIaBOB M, B
pe3yapTare, U3MEHATh MX IPOYHOCTH, IIACTUYHOCTH, KOPPO3UMHYIO CTOWKOCTb M
npyrue pu3uKo-xuMuieckue xapakrepuctuku. [lonmydeHHbie pe3yabTaThl HO3BOJISIOT
000OCHOBAHHO TMPEAMNOJIONKHUTh BO3MOXHOCTb H3MEHEHHUS (PU3UKO-XUMUYECKHUX
CBOMCTB KEPaMHMKH, CUHTETUYECKUX M APYTMX MATEPHUAIOB NPHU JCUCTBUM HAa HUX
TOPCUOHHBIX MOJEH.

OnHako OIHMM W3 IJIaBHBIX HampaBieHuM uccinenoanus TII ectb Menuko-
OMOJIOTMYECKOE, TaK KaK TOPCHOHHBIE TEXHOJOTHMU MPOSIBISIOT ONPENEICHHYIO
CTEIIEHb arpeCCUBHOCTH 110 OTHOLIEHUIO K YEIOBEKY.

Hanomuaum, uro nmowstue «TID» umeeT MMPOKUN CIEKTP NMPUMEHEHHUS: IOL
HUM TOHHUMAIOT W TOJs, OOYCJIOBJICHHBIE TeOMeTpuueckou ¢opMor Ten (Tmosie
BHYTpH mpeaMera, o0beKkTa u Ap.), U uznyudenus 113, 1 TopcuoHHbIE KOMIIOHEHTHI
OMMU TeneBu30poB, MOHUTOPOB MepcoHaNbHbIX KommbioTepoB (IIK) m apyroi
AIEKTPOHHON TEXHUKH.
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OcHoBHbIe N0J10:KeHus KoHuenuuu TII B 0030pe HayuHoit
JIUTEPATyPhl.

B. ne Cab6ara u K. Buapan B xypHanax «Hyoo Uumento» (1989 r.) u
«Antepuemnn xopuan od Teoperukan ®Pusukc» (1990 r.) coobmarot o
HAOMIOJICHUH CHUJIbHBIX CIHH - TOPCHUOHHBIX B3aUMOJEHUCTBUN MpPU PACCESIHUU
MOJIAPU30BAHHBIX MPOTOHHBIX MNYYKOB U 00 OOHAPYKEHUH TOPCUOHHBIX
B3aMMOJIEVCTBUH KaK MATON CHUJIBI.

B 1976 r. A. Tam u B. Xanmnep oOHapyXwin, 4TO TIPH MPOXOKIACHUH JIBYX
MOJISIPU30BAHHBIX JIA3€PHBIX IMYYKOB 4Yepe3 IMapbl aTOMOB HATPUS OTH IYy4YKU
MPUTATUBAIOTCSA, €CJIM OHHU MOJSPU30BAHBl OJIMHAKOBO, U OTTAJIKUBAIOTCA MPU
MIPOTUBOMOJIOAKHOMN MOJISIPU3ALINAH.

II. Haiix u T. Ilpagan oOBsicHUIM 53TOT 3P(GEKT aKCHATbHO-BEKTOPHBIM
TOPCUOHHBIM B3aUMOJECHCTBHEM.

CnuHOpHOE B3aUMOJICHUCTBUE SAJEpP aTOMOB B KBAaHTOBOW KHUJAKOCTH -
NOJIAPU30BAHHOM renuu - Habmoganu M. Jlemrok u b. Kactan («JIs Peuepu», 1988
r.). X. Xaitiacaka m C. Takeyuum OOHApyXWIN H3MEHEHHWE BECa BPAIIAIOIIUXCS
rupockonoB («®uszukan Pesbio Jlerrepcy, 1989 r.). Ilpuuem s>¢dext Habmt0maICs
TOJILKO B Clly4yae MPaBOr0 BPAILEHUS] TUPOCKOMOB. DTOT TUPOCKONUYECKU dPdheKT
Habmonaanca u apyrumu asropamu (H. A. Koszeipes, C. M. u O. C. Ilonsikossl, U.
Axupa u ap.).

[Tepedyenp sKCIEPUMEHTAIBHBIX Pa0OT, B KOTOPHIX IMOJTYUYEHBI YOEAUTEIbHbBIE
JI0OKa3aTeIbCTBA CYHIECTBOBAHUSA MATOrO0 (yHIaMEHTAJIbHOTO B3aUMOJIEHCTBUS,
MOHO MPOJOJIKUTb.

B Unctutyte nmpobiem marepuanoseacHus (r. Kues, Ykpanna) mpoBoauiauchk
WCCIIEJIOBAHUSI BO3JICHCTBUS CIUHOPHBIX HM3JYYEHUW HA MPOILECC KPUCTAUIM3ALUU
NpU OCTHIBAHMM pacilaBa MeETajllla, KOTOpbIe IOKa3aJii YETKO BBIPAXKEHHBIE
CTPYKTYpHbBIC U3MEHEHUSI METANIOB, U3BMEHEHHE UX (DU3UUECKUX CBOMCTB.

B otuere I'ocynapctBeHHOrO YHUBEpPCUTETA TEIEKOMMYHUKAIIUHA UMEHU TIPO(.
M. A. bonu-bpyesuua (r. Cankr - IletepOypr, Poccus) ykazano, uto oOHapy>keH
OTKJIMK (HhOpPMOOOpa30BaHUSI MUKPOKPHUCTANIA B CHJIBHOM 3JIEKTPUYECKOM TOJie Ha
TH.

B UepnoBuuikom I'ocynapctBeHHOM YHuBepcuteTe (YKpanHa) UCCIeI0BAINCH
npoOJieMbl co3/1aHus perucTparopoB TU u BiIusHUE STUX W3JIyYEHUM HAa OOBEKTHI C

U3MCHAIOINIUMHUCA COCTOAHUAMH MardiuTHOU IHOACHUCTECMBI. Bo Bcex Ccliy4dasx
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MOJTYy4Y€HBI OJIOKUTEIBHBIC PE3YJIHTATHI.

N eme onuH otyer - o0 paboTe, BHINOJHEHHOW B MHCTUTyTE MEAMIIMHCKUX
npobsem Cesepa (1. KpacHosipck, Poccus).

ABTOpBI OTYETA MPUIILIN K CJICTYIOIIUM BbIBOJAM:

«YcraHoBieHo, 4rto BosaeucTtBue TII Ha opraHu3M 4YemoBeKa U B3BECh
TUMGOIUTOB TepUPepuuecKord KpPOBU BbBI3BIBAET HM3MEHEHHS BHYTPUKIETOUHBIX
OOMEHHBIX MPOIECCOB, 3aBUCSIINE OT UHAUBUIAYAIbHBIX OCOOCHHOCTEH pPEryssiluu
opranuzMa». B paGote [33] ommcaH psjg SKCIEPUMEHTOB, MPOBOIUBIIUXCS IO
pykoBoacteoM B. II. Ka3naueeBa B Teuenne 40 sner B MHCTUTYTE KIIMHUYECKON U
skcnepumenTanbHor Meauiuael CO PAMH n Mexaynapoagnom HUUW kocmuueckoi
aHTPOIOJIOTUH 10 U3YYEHHIO B3auMOJeHCTBUS (Ppusnyeckux, B ToM uucie u TII, ¢
OMOJIOTMYECKUMH OOBEKTaMU: KJIETKaMH, OAKTEPUSIMH U JIP.

VYka3bpIBaeTCs, UTO CKOHCTPYHPOBAH T€HEpPATOp, OMHCaHHBIA B padoTtax A. E.
Axumosna, . Y. llunoBa u Ap., KOTOPBIA U3nydaeT 3(UPHO-TUHAMUYECKHUE TTOTOKU
TII. Ecnu Takoil reneparop paboraetr B pexume «ieBbix» TII (3¢upHbI MOTOK
3aKpyYMBAETCA BJIEBO - MPOTHUB YAaCOBOUW CTPEJIKH), TO TKAHEBBIE KYJIbTYPHI (3TO
KJIETKU Y€JIOBEKA) HAUMHAIOT aKTUBHO Pa3MHOXAThCsI, B TO BPEMsl KaKk CHHTE3 OejKa
U TIOJINCaXapyI0B UIET HOPMAJIbHBIM MOPSIKOM.

[Ipy U3MeHEHUU pexrUMa I'eHEPALMU Ha MPOTHUBOIMOJI0XKHBIM MUTO30B HET, HO
cuHTe3 Oejika B KJIETKaX, aKTUBHOCTh WX T'€HOMOB HEOOBIYaiHO BBICOKM BO BCEX
ClIyvasx.

OTMe4eHO, YTO MCCIEeI0BATENN CTOJKHYJIUCH C 3(PPEKTOM CyIIeCTBOBAHUS B
OpraHM3ME YeJIOBEKAa HEU3BECTHBIX UM OApbEPHBIX MEXaHU3MOB, MPETSITCTBYIOIINX
BHEJIpEeHHIO HOBOM uHMopMamuu mocpenctBom TII. Pedr maeT o «TOpCHOHHOM
UMMYHHTETE» OpraHu3Ma.

Caemuit CasBa (USA, California, Monterey Institute for the Study of
Alternative Healing Arts (MISANA) Carmel), B cBoeit pabore [77], mOCBsIIEHHON
npoGiemMe OMOJOTUYECKOrO MOJIsl, CYUTAET, YTO PU3NYECKUM HOCUTEIIEM €ro JIOJKHO
OBITh, 10 MEHBIIIEH MEpe, OJTHO HEU3BECTHOE B HACTOsIIEE BpeMs (GyHIaMEHTAIbHOE
dbuznyeckoe Moje, KOTOPOE MOXKET B3aUMOJECHCTBOBATh C H3BECTHBIMHU
(GbyHIaMEeHTAIbHBIMY MOJIIMU: TPABUTALIMOHHBIM U 3JIEKTPOMATHUTHBIM.

3aBucumocTh MojainbHOCTH TU OT mopsimka codyeTaHus NPOCTPAHCTBEHHO
pa3lieNIeHHBIX BEIeCTB MH()DOPMAIIMOHHOM MaTpPHIlbl, paCIpOCTPaHEHUE TOPCUOHHON
KOMITOHEHTBI U3JTy4YE€HHUsI KBAHTOBBIX T€HEPATOPOB MPUBEACHHI B [3].

CaMbIM IMIUPOKUM SIBUJIOCH TOHUMaHWE HHPOPMALUU KaK OTPAKEHHOTO
paznooOpasus. [lon nndopmanueil B IMPOKOM CMbICIIE TOHUMAETCS TJIaBHAs 4acThb
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WM CTOPOHA TaKoro aTrpubyTa MaTepuu Kak oTpaxeHue. Ee o0coOeHHOCTh
3aKJII0YAeTCsl B TOM, YTO OHAa MOXET OOBEKTUBU3UPOBATHCS, ONPEAMEUMBATHCA,
nepenaBaThbCsi M BOOOIE Y4yacTBOBAaTh B JApyrux ¢Gopmax ABUKEHUS, KOTOPBIC
peanu3yloTcs Kak B MpUpojie U oOIIecTBe, TaK U B CO3[aBaeMOi MH(POPMALIMOHHO-
KUOEPHETUYECKON TEXHUKE, B YACTHOCTH AJIEKTPOHHO-BBIUMCIUTEIbHBIX MalIMHAX
(OBM) [68].

Takoe moHMMaHue HHPOPMALIUU MTO3BOJISIET TOBOPUTH O TOM, YTO HH(POPMALIHS
SIBJISIETCSI CBOMCTBOM HE TOJIBKO BBICIIUX (DOPM OpPTraHM3allMyd MaTepuu, HO U CaMOTO
dbyHaaMeHTa MUpO3aHus (Hapsiay ¢ BELIECTBOM U SHEPrUei).

CoBpeMEeHHbIII YpOBEHb HAy4HOI'O IO3HAHMS BC€ 0OJee MO3BOJISIET CBA3AThH
pa3BUTHE MaTE€pUU OT HEKUBOIO K KUBOMY C IHIPOLIECCAMU OTPAXKEHUS U C
HakoIuieHueM IeHHOW wuHpopMmanuu. Kakx atpulbyr Martepuu, uHPopMaIus
y4acTBOBAJIA B IIPOLIECCAX €€ CaMOOPTraHU3alMd M BO3HUKHOBEHHUS YKUBOTO.
BonbmMHCTBO yYeHBIX PU3HAIOT HHPOpMani0 GyHIaMEHTAIBHON 00IIeHayYHOH (a
MHOTHE U (unocodckoil) kareropuend. Mapopmanus sBasercs GakTopoM pa3BUTHUSA
OT HU3IIETO K BBICHIEMY, OT MPOCTOTO K CJIOXKHOMY B MpPHUpOJE U OOLIECTBE, YTO
MO3BOJISIET MPU MO3HAHUM OOBEKTUBHOIO MHPA BBIACIATH MHGOPMALIMOHHBIN CIOU
3HAHUS, PEATU30BbIBATH HMH(MPOPMAIIMOHHBIM MOAXO0J B MO3HAHUM MPUPOJIHBIX
SIBJICHUM.

B pa3BuBaemMoidl kKoHUEeNUHHU HHOOPMAIMOHHO - DHEPreTUUYECKOTO
MPOCTPAHCTBA M OMO’HEPTOMH(OPMATUKA MBI paccMaTpuBaeM HWHGOPMAIUIO Kak
dbyHnameHTanbHoe mposiBieHne YHuBepcyma (dusmuyeckoro Bakyyma) Hapsmy c
Marepueil - s3Heprueil. B 3aBucMMOCTH OT 00JacTM 3HAHUN NOSBUIKCH pa3HBIC
onpeneneHus: uHGOpManuss - 3TO KOMMYHHUKALHMS M CBSI3b, YCTpaHSAIOLIAs
HEONpeIeIeHHOCTh, MH(OpMaIus - Mepa CTPYKTYPHOTO pazHooOpas3us, U T.J.

B coBpemeHHON uTepaType yCTaHOBUIIOCH ONPEENIeHHE, npeatokenHoe A /1.
Ypcynom: uapopmanus - 3TO OTpakeHHOE pa3HooOpasue Mmwupa. B sTom
OTIPEJICNICHUH HE aKUEHTUPYETCS BHUMaHUE Ha OOBEKTHUBHO CYILEH XapaKTEPUCTHKE
nH(pOpPMAITUU KaK TAKOBOM.

Konuenuust OuosnepronHpopMaTiky mo3Boiamia npepioxuts B. H. Bomyenko
CIIEIyIOUIMI BapUaHT ONpeneseHus: HHPopMalus - 3TO CTPYKTYPHO - CMBICIOBOE
pazHOOOpa3ue M ero Mepa. OTO ONpeAeSieHHE IMO3BOJIAET YTOYHUTH IOHSITHE
uH(pOpMaIK B IJIaHE €€ MPOSBIECHUS HAa BEIIECTBEHHOM ypoBHe. [Ipu 3ToM ucxoasr
U3 TOCTyJlaTa, 4YTO KaXJOMY BEUIECTBEHHOMY SBJIECHHUIO MPEIIIECTBYET
COOTBETCTBYIOIass HMHGOpManus O HEM. DTO HE MposiBICHHas WHGopMalus,
HanmpuMep, HEKUH 3aKOJMPOBAHHBIM MbIcieoOpa3, MPOEKT, HHopmauus «B
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NOTEHIHalle», Kak Obl «J0 BOCTPeOOBaHHUA», CMBICA KOTOPOW CKpPBIT OT
YeJIOBEYECKOro co3HaHus. He mnposiBneHHyr0 HHPOpMalHi0 B TOHKOM Mupe (B
®duznyeckoM Bakyyme) ania HaGmrogaTelns U3 BEIIECTBEHHOTO MHpPa MOKHO Ha3BaTh
«MHUMOM MH(OpMaImen». YMECTHO HAaIOMHHUTh, YTO MOHATHUE MHUMOCTH B (PU3HKE
MPUMEHUTENBHO K SHEPTUH B Macce ObUIO MPEJIOKEeHO paHee, a 3aTteM pa3suto . I1.
Tepneukum (1973 r.) u ganee I'. Y. lunoeim (1996 r.). Pacmupenue noHATHS
MHHUMOCTH TPUMEHHUTENBHO K MH(OpManmu kaxercs npuemiembiM. [IposiBieHHOM
uHpopmarmeit cuntaroT WHGOPMAIMIO, MPUCYIIYI0 BceM (opmaM MaTepuasbHOTO
CYILIECTBOBAHMS.

OtoOpaxenHass uHpopmalus mnpeanojgaraer OOBEKT BOCHPUAITHS, T.€.
OCYIIECTBICHUE HH(POPMAIMOHHOTO WIM HWH(MOPMAIIMOHHO - 3SHEPreTUYECKOTro
B3auMoiercTBUs. OHA MOXKET pacCMaTpPUBATHCS YK€ KakK 3JEMEHT CO3HAHUsSA, B TOM
YKCJI€ U CO3HAHUSI YEIIOBEKa.

TBopsimas wuHOpMaIus CTUMYIHUPYET MPOIECC TBOPYECTBA BO BCEX €r0
NpOSIBIICHUSAX B Mpupoae. IOTo - Bbicmasg ¢opma HHGOpMALUU, €€ MOXKHO
MPEJCTaBUTh KaK CIOCOOHOCTh CIOXXHBIX CHCTEM K HWH(POPMAIMOHHBIM WU
HHQOpPMAIIMOHHO - DJHEPreTUUYECKUM B3aumojaecTBusiM. Takoil moaxond -
MH(OPMAIMOHHBIA - CTAHOBUTCS OCOOCHHO aKTyalbHbIM U B IPOLIECCE H3YUYEHUS
BO3MOKHBIX MEXaHU3MOB HETaTUBHOTO BIUAHUS UCTOYHUKOB T1I Ha denoBeka.

[lonatue wuHOpMalMu, Kak OTMEYEHO BbIIIE, MHOrO3HA4HO. [yOokoe
OCMBICTICHHE WH(OpPMAIIMK TO3BOJISIET MPEACTaBUTh €€ KaK BCEOOIIHii, OECKOHEYHO
eAUHBIN mporece (yHIaMEHTANbHBIX OTHOIICHUH, CBS3CH, B3aMMOJCHCTBUA U
B3aMMO3aBUCUMOCTEN HHEPruM, JIBUXKEHHUS, MAacChl U aHTUMAcChl BCEX
BCTPEUAIOIINXCS BO BCEIEHHOM MHUKpPO - M MakpoCTpykKTyp. Becp Ham wmup
uH(popmalmoHeH. B paccmaTpuBaeMOM KOHKPETHOM cilydae MoJ HH(opmanuen
CJIelyeT IMOHUMATh CTENEHb HWCKAKEHUS CHUMMETPUU (UTOHOB IO CPABHEHUIO C
HEMOJISPU30BAHHBIM cOCTOsIHUEM (DH3MYEecKOro Bakyyma B COOTBETCTBHM  Kak C
MOJIeTIbI0 AKMMOBA, TaK U C MOJEINbIO, NpeaioxkeHHoil B kaure P. Ilenpoysza [11]. .
CrerneHb MCKaXEHUSI CUMMETPUU (DUTOHOB XapaKTepusyeT (PU3NYECKHUe MPOIIECCHI,
nporekatone B MmonuTope I1K, 1 3aBUCUT OT BETMYMHBI NPUIIOKEHHOIO HA NIEPBOM
anone OJIT BBICOKOTO HaIpsKEHMS, MPOLECCOB, MPOTEKAIOMINUX IIPU OTKIOHEHUU
AJIEKTPOHHOTO JIyYa; MPOIIECCOB, MPOTEKAIOUIMX B JIOMUHO(POpPE, B MOOMIBHOM
tenedoHe U ap.

Pomxep Ilenpoy3, oJIuH U3 KpyHMHEHIINX MaTEMATUKOB U (DU3UKOB-TEOPETHUKOB
COBPEMEHHOCTH, NuieT o nHGopManuu "oopranoit " u "kBantoBout" [11].

OOblyHast uHGOpPMAIUs HE MOXET PacHpoCTPaHAThCA OBbICTpee CKOPOCTH
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CBETa, Yero Heib3d ckazaTh 0 "KBaHTOBOW" mH(opmanuu. OH NUIIET, YTO SMUTET
"KBaHTOBas" HEAOCTATOUYCH IS TOTO, YTOOBI CMSATYHMTL aCCOIUAIIAIO0 C OOBIYHOM
"undopmanmeit” u npemnaraer HOBBIM rtepmun : KBAHIJIEMEHIIUSA - ot
QUANtum mechanics and entanGLEMENT (3anmyTaHHOCTb, CIyTaHHbIE
COCTOSIHUA). OTO OOBIYHBIM TPUEM CO3/IaHUS HAYYHBIX WJIM OKOJOHAYYHBIX
TEPMUHOB B AHIJIMHCKOM  SI3bIKE. OTOT TEPMHUH AacCOIMUPYETCS CO CJIOBaMu

n

"KBaHTOBas M€XaHWKa " M '"mepenyThIBaHHWE, 3ayTAHHOCTB', U KaK OBl BBIPAXKAET
CyTh moHsATHA. KBaHTJIIEeMEHIMS WMEeT MHOTO OOIIero ¢ OOBIYHOW MH(pOpPMAIHUCH,
HO 3TO He HH(opmanusa. "ITO oUYeHb TOHKUH BOMPOC,- poaoirkaeT [lenpoys.- u B
HEKOTOPOM CMBIC/IE KBAaHTOBAsl TEJIENOpPTalUs KPUTUYECKUM OOpa3oM 3aBUCHUT OT
CBOMCTB DJTOM KBaHTJIEMEHIUU U e€e CBs3M ¢ OOBIYHOM HHpOpPMAIUEH.

B cnaBsgHCKHMX $f3bIKax HET IOKA  AJE€KBATHOTO  CJIOBOCOYETAHUS IS

BBIPOKCHUST TOHATHS "KBaHTOBas uHoOpmMarus ", U, CKOpee BCEro, HaM MPUJETCS

WCIIO0JIb30BaTh TEpMUH "KBaHrjemeHuus'. B nanpHeiiieM mnoa TepMUHOM "
uH(popmalus " cieyeT NOHUMaTh "KBaHTOBas MH(popmanus'.

B ocHOBy pa3BHBacMOro B JaHHON KHWUIE€ HAIIPaBICHUS IOJIOKEH TE3UC O
rnaBeHcTBe B [lpupone obmux reomerpuyeckux Havai. KoHkperHble (usnyeckue
OOBEKTHI BCEr/a MMEIOT pealbHO cyluecTByomue Gopmel. B dusnueckom cmbicie
HOHATHE «(POPMBI» MOXKET OBITh HMHTEPHPETUPOBAHO KaK HHPOpMaLMOHHAs
CTPYKTypa, TpaHUIbl, AECUCTBUSA KOTOPOH 3aBHUCIAT OT HNPOCTPAHCTBEHHBIX
0COOEHHOCTEW KOHKPETHOTO OOBEKTA.

A nockonpKy uHpopManus He pu3NYecKas, TO MOXKHO PacCykJ1aTh O repeaaye
ee ¢ 0001l CKOPOCThIO U Ha JIt00ObIe paccTosgHMs. BMecte ¢ Tem, paccmarpuBas ee
KAK CBOMCTBO KOHTHMHYA&JIBHOW CTPYKTYpbl Mwupa, Ha CErOAHSAIIHUM [E€Hb IIOKa
HEBO3MOXKHO CKa3aTh, KakUM OOpa3oM MPOUCXOJUT Yy4yeT BIUSHUS H3MEHEHUs
r€OMETPUYECKUX OTHOIICHUH B JIOKAJIbHOM 00nacTh oOOLIEero KOHTMHYyyMa Ha
YCIJIOBUSI TEOMETPUUECKUX CBA3EH B Ipyrol JOKaJIbHOU 00JaCTH.

HUcxoass U3 3TOro, MOXKHO TOBOPHUTH, UYTO H3MEHEHHE TI€OMETPUUYECKHUX
OTHOILIEHUH U MPaBUJ, IO KOTOPHIM CTPOSATCS OTHOLIEHUs (MH(pOpPMAIMOHHAs Mepa),
MOJKET IPUBECTH K DSHEPreTUYECKUM u3MeHeHusM. Ilox sHepreTnueckumu
U3MEHEHUSIMU MOHUMAKTCSI HU3MEHEHHUS Te€OMETPpUH MHOroodOpasmus,
BOCIIPUHMMAEMbIE HaMM KaK BEIIECTBO W II0JIE BO BCEX HMX PA3HOBHUJHOCTAX HU
koMOuHanusax. T. 0., MHPOpMaLUs MOXKET MOPOXKIATh HM3MEHEHHUS SHEPreTHKU.
Opnako, uH(MOpManuss HE TOJBKO 1€db, HO W MpaBWIa WIPbl, HO KOTOPHIM
IPOUCXOAUT paclpesiesieHne 3Hepruu B cucreMe. Mrpa 0e3 mpaBui - He urpa, HO U
npaBuia 6e3 uUrpel - HUUTO. BOT B ueM mposBIIsieTCs] B3aUMOCBSA3b MHPOpPMALIUU U
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sHepruu. Ecnu sHeprus - cBoiicTBa reOMETPUUECKOTr0 KOHTUHYYMa, TO WH(popManus
- MpaBUja WU3MEHEHUS W TPAHCISALMU CBOWCTB C IEIBIO MOJYYECHHS HOBOU
uHpopManuu.

ABtopbl nyOnmukaumit [74,75], uccienoBaBliue BIUSHUE (POPM 3aMKHYTBIX
IPOCTPAHCTB Pa3HON reoMeTpuu Ha (U3HOJIOTMYECKOE COCTOSHHE PACTUTENbHBIX
OpPraHU3MOB, MPOCIENUIN MyTh (GOpPMHUPOBaHUS, (GYHKIMOHUPOBAHUS U IPOILIECCHI
nepegauyn MopdoreHetuueckoil uHpopmamuu. Hccaenys NOpocTpaHCTBEHHOE
¢dbopMupoBaHUE B JKMBON M HEXHUBOW MPUPOJE, OHU OOHAPYKUIH, YTO CKOPOCTb U
KauecTBO MPOLECCOB MeTadoNM3Ma CYIIECTBEHHO 3aBUCUT OT (DOPMBI BHEIIHETO
sKpaHa, coznaromiero «d3pdext Gopm». ITO HABEIO UX HA MBICIb O BO3MOXKHOCTU
HAaXO0XJEHUS HMCTOYHHUKA MOpOreHeTuyeckod wuHopmanuu BHE OpraHu3Ma.
Nmeercsa HacTosTeNbHAs HEOOXOAUMOCTh OMMCAHUS NIPOLECCOB Mepeaun, XpaHEeHUs
u oOMeHa TOpcHOHHOW WH(MOpMarmeln Mexay moib3oBareneM [IK u moHuTOpOM,
MEXIYy SApPOM KIETKM MU UUTOIUIa3MOM B TEpMHUHAX U IMOHATUIX TEOPHUU
uHpopmanuu, T.K. H3BECTHO, UYTO OJHOBPEMEHHO KaXzJas KJIETKa YeJoBeKa
«mutaetcsa» wuHpopmanuedr TII oxpyxaromero mpocTpaHCcTBa. YCBOCHHUE
MH(OPMAIMOHHBIX MOTOKOB MOJIEPKUBAET B KJIETOYHOM IPOCTPAHCTBE UEIOBEKA
YCTOMYMBYIO HHPOPMALMOHHO - SHEPTETUYECKYIO HEPABHOBECHOCTD.

DKCIIepUMEHTHI, npoBeneHHble B Poccum um Ykpamne, nokazanu, uto TII
BO3HUKAIOT HE TOJIBKO 32 CYET MOJSIpU3alMK BAaKyymMa M CIMHA 3JIEMEHTAPHBIX
4acTHL, HO TaKXe M B pe3yJIbTaTe BpallCHUsS MAacCUBHBIX Tel. Ecmm Tteno
PaBHOMEPHO BpallaeTcs BOKPYr COOCTBEHHOM ocu, 0€3 HyTallMM U IMpPElecCUu, TO
BO3HHUKaeT crarndeckoe TII, rpanuiia KOTOPOro JIEKHUT 3a MpeAenamMu IT'PaHulLl TeJa -
ucrounnka TII.

Ecnm ocp BpallleHUS HCHBITBIBAET OTKIOHEHHUS, TO HPOUCXOAUT TIE€HEpaLHUs
TOPCUOHHBIX BOJIH.

TopcHuOHHBIE BOJHBI pPAaCIHPOCTPAHSIOTCS BAOJb AUAMETPAIbHO
MPOTHUBOIOJIOKHBIX TPAEKTOPUH, HO UX MHTEHCHUBHOCTb HE OCJIAa0JIAeTCSd 3aMETHBIM
oOpa3om ¢ pacctostHueM. [lo cioBam AkuMOBa, OOBSICHUTH ATOT d(PPEKT TPyIHO.
B03M0XHO, 4TO MHTEHCUBHOCTH IIOJII HE 3aBHCHUT OT PacCTOSHUSA, JIMOO OHO HE
pactipoctpansiercs, Jmbo moimHocTh TII odens mama, OO0 34€Ch NEUCTBYET
TPUITEPHBIA MEXAHU3M, NIOJOOHBIN KBAHTOBO - MEXaHUYECKHUM [1EPEX0JIaM THIIA «BCE
Wik Hu4yero». B o0iieM, mockosibky MCTOYHUKOM TII CllyKUT KJIaCCMYECKHIl CIUH
WIM YTJIOBOM MOMEHT, OHO OyJAeT BO3JIEHCTBOBATh Ha OOBEKTHI, 00JaJaroLIne
CIIMHOBOM CTPYKTYpO# JIMOO MEXaHUUYECKIMM MOMEHTOM.

Hpyras ocobennocts TII ananornyHa cBoiicTBam (peppoMarHeTUKOB, KOTOpPbIE
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COXPaHSIOT OCTATOYHbIE MATHUTHBIE XapAKTEPUCTHKU IOCJIE OTKIIOYEHUS TOKa,
BBI3bIBAIOILIETO MAarHUTHOE MOJ€. AHAJIOTMYHBIM 00pa3oM, KaK yCTaHOBJIEHO, IOCIIE
OTKJIFOYEHHUS] TOPCHOHHOT'O HCTOYHHUKA COXPAHSIETCS «OCTaTOYHAs MOJISAPU3ALIM,
KOTOPYIO MOKHO 3apErMCTPUPOBATh KaK KJIACCUYECKUU CIIMH B BEILIECTBE, a TAKXKE B
(bu3uYeCKOM Bakyyme. DTO O3Hadaer, 4to reHepaTopbl TII oOmamaroT cBOHCTBOM
OCTaBJIATh COOCTBEHHBIH Clie]] B CTPYKTYPE TBEPABIX TeJ, HAXOSAIINXCS MOOIU30CTH.

Heo6xonumo NOAYEPKHYTh: MPUOIUZUTEIILHO JI€CSITh JIET HazaJ ObLIo
OOHapyXEeHO, YTO XPOHUUYECKHE 3a00JIeBaHMsI BOZHUKAIOT B pe3yJIbTaTe BOCIAJICHHUS,
KOTOPOMY CIOCOOCTBYIOT CBOOOJHBIC pagukayibl. CBOOOJHBIE paJgMKalIbl — 3TO
MOJIEKYJIbI WJIM aTOMBbI, UMEIOUIME CBOOOJHBIE 3JIEKTPOHBI Ha BHEUIHEH 00O0JIOYKE.
OHU UMPKYJIUPYIOT B OpPraHU3Me€, BBIKPAAbIBAsl JJIEKTPOHBI U3 3JOPOBBIX TKaHEM.

B pesynbrare 3TOro BO3HUKAIOT XpPOHUYECKUE 3a00JIeBaHUsI, OT 3a00JIEBAHMI
nécen no paxa. Hupkymsuus ciaumkoM OOJBIIOTO KOJMYECTBA CBOOOIHBIX
paavKaioB Ha3bIBAETCSI OKUCIUTEIIBHBIM CTPECCOM, KOTOPBIN UTPAET TJIABHYIO POJIb B
IIPOLIECCE CTAPEHUS U BbI3bIBAET BO3PACTHBIE 3a00I€BaHU.

OnektpoMaruutHsie nojs (OMII), ucxoasiue OT MEKTPOHHOTO
000pyZIOBaHUSI M DJIEKTPONPOBOJKHM B HAIIMX JOMAax, SIBISIOTCA OAHOW W3 MPUYUH
BO3HMKHOBEHUS OOJIBIIOr0 KOJIMYECTBA CBOOOJHBIX PAJUKAJIOB B OPraHU3Me JIIOJIEH,
YCWJIMBAIOT BOCIAJIUTENbHBIE MpolecChl M OciadustoT uMmmyHuter. OMII u ux
TOPCUOHHAs KOMIIOHEHTAa YMEHBIIAIOT KOJUYECTBO MEJIATOHMHA — TOPMOHA,

PEryJIMPYIOLIEro COH.
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I'eHepaToOpbl TOPCMOHHHBIX MOJIEH

I'enepatop A.bepuasze-CraxoBckoro

Puc.53

[To nanubiM w3 MHTEpHETa, MEpBBIMU F€HEPATOPAMHU TOPCHOHHBIX MOJIEH Ha
ocHoBe 3 dexta hopM, ecinu He oOpamaThes K APEBHOCTH, ObUIM reHepaTtopsl A. A.
bepumze—CraxoBckoro (puc. 53). HM3rotoBieHO  HECKOJIBKO PAa3HOBHJIHOCTCH
TeHEepaToOpoOB ISl COOTBETCTBYIOIIUX NMPUMEHEHWH, B TOM 4uCie ObUIM U MOIIHBIC
TeXHUYECKUe TeHeparopsl. [locnennue nms nedeHus J0aeil He MPUMEHSITUCH.

YTBepxnaroT, uto A.bepunze-CraxoBckuid "3apskan " reHepaTtopsl
CaMOCTOATENBHO, MPEABAPUTEIBHO MPOUIA KYPC TOI0JaHUS.
CamuMu TpEBHUMH TOPCHOHHBIMU TE€HEPATOPAMHU, UCTIOIB3YIOMUMHU 3 PEeKT
dbopM, ObLTH TUPAMUJIBI, KaK KYJIBTOBBIE COOpYKeHus B Erunte u 1pyrux crpaHax, a
TaK)Ke WMWK U KYTl0Jia XpaMoB.
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I'enepatopsr A.E.AkumoBa

dorto 54

Ha ¢oto 54 npencraBieH oAMH U3 MHOTHX T'€HEPATOPOB TOPCUOHHBIX IOJIEH,
pa3paboTaHHBIX A.AxuMoBbIM. OOHapyXEHO BO3JEHCTBUE TEHEPATOPOB
TOPCHOHHBIX IOJIEM  Ha pa3iWyHble BellecTBa M mnpouecchl. OCHOBHas macca
TOPCUOHHBIX reHepaTopoB Obuta BeimymieHa B MHTII Benr, 3aTeM npon3Boauiiuch u
OPYTHMH OpraHU3alUsMH.

Emie ogHa pa3sHOBUAHOCTh TOPCHUOHHOT'O T'€HEpaTopa.
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BHyTpeHHee CoACpKaHNE€ HEKOTOPbIX TOPCUOHHBLIX T€HEPATOPOB

SRR D O 0 L
TR AEE T
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C WML A

®doto 56
YKpymHEHHas cXeMa M IeTaTbHOE OMMMCaHue PadOThl TOPCHOHHOTO TeHepaTopa
npuBejicHa B KHUTE [76] .
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Bo ®paHuum 3amaTeHTOBAaHO MHOIO T'€HEPaTopoOB, HAa3bIBAEMBIX
«reHepatopaMu (POPMOBBIX BOJIH» WIIH «TAPMOHU3ATOPaMU POCTPAHCTBAY.

Yka3pIBaeTCcs Ha CYINIECTBOBAaHUE HEW3BECTHOW HHPOPMAINMOHHOU
KOMMYHHKAIIUH, CYIIECTBYIOLIEN B IPUPOJIE.

doto 57.
OpnHa 13 oCIeTHUX Pa3pabOTOK - AIEKTPOMATHUTHBIN OCITMILIATOP (pa3paboTka

npodeccopa Guy Thieux), npeacTapistonuii co00i pa3sHOBUAHOCTh
«TrapMOHHU3aTOPOB MPOCTPAHCTBAY.
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Nupukaropsl TII u n3MepuTe/ M TOPCHOHHOIO KOHTPACTa

HexBaTka n3mepurenbHoi nHGOpMAIMKU — OOBIYHBIN J0BOJ, B CUITy KOTOPOTO
y4eHbIC, KaK MPaBUJIO, OTKA3bIBAIOTCS BEPUTh B CYIIECTBOBAHHUE TOTO WJIM HWHOTO
SBIICHUS, U 3TO TOPMO3HUT BHEAPEHHWE TOPCHUOHHBIX TEXHOJOTUH BO BCE Cdepbl
YeJIOBEUECKON JieaTenbHOCTH. W XOTsS moka He pa3paboTaHbl H3MEpPUTEIbHbBIC
yCTpPOMCTBA JJisi TOPCUOHHBIX TOJICH, Y€ CYIIECTBYIOT JBa THUIA WHIUKATOPHBIX
yctpoiictB — UI'A-1 u B.EI.A.-10, B.EI.A.-11 u uzmeputTenu TOPCHOHHOTO
KOHTpacTa — TOPCUMEDHI.

Nupukarop reopusnyeckux anomanuid «UT'A - 1»

[Ipeana3znaueH [ ompeAeseHUs] MECTOHAXOXJACHHS Teo(U3UUYEeCKux
anomanuil (I'TI3) B Buae pa3nvyuHbIX CETOK W MSATEH, HAPUMEP CETKM XapTMaHa U
Kypwu, n3MepeHus 31€KTPOMarHuTHOM COCTABJISIOIIEN T€OMarHUTHOTO MOJIs 3€MIIM B
nuarnazoHe 5+10 k[, 4yBCTBUTENIBHOCTH OT €IMHHI] JI0 COT€H IHKOBOJIBT. B
KauecTBE BBIXOAHOTO MapameTpa npudopa UCHOJIb3yeTcsl MHTerpai (pa3oBoro caBura
Ha aHAJIM3UPYEMOU 4acToTe.

[Ipuaumast Bo BHUMaHHe TOT (akT, uro ['TI3 mmeroT TOpCHOHHYIO NMPUpPOAY,
corpyaHukamu Qupmbel «CnuHop HWHTepHemHa» Ob1 pa3zpaboTaH cnocobd
npumeHenus «UI'A-1» pns uaaukanuu TII1.

«UT'A-1» (puc.58) mnpencraBusieT coO00W BBICOKOUYYBCTBUTEIbHBIN
ceineKkTuBHbIM u3Mmeputesnb OMII. IlpubGop BbIMONHEH B BHUJE NEPEHOCHOTO
WU3MEPUTEIBHOTO JaT4hKa C BHU3YAJIbHOM HWHIMKALMEH M, COECJUHEHHOTO C HUM
ka0enem, Oioka nutanus. [luranue npudopa OCyIECTBISETCS OT CETU MEPEMEHHOTO
Toka 220 BonbT 50 repu, uiu akkymyssitopa 12 BoibT, noTpedisieMas MOLIHOCTb HE
Oosee 5 BarT.

[lepemenias naTyuk BAOJIb aHATU3UPYEMON OBEPXHOCTH 3€MJIM, B TOM YHUCIIE
¥ BHYTPH 37aHUI M COOPY)KEHUU JHOOOW 3TaKHOCTH, MPOU3BOJUTCS OMpPENeTICHUE
MecToHaxoxaeHus: reopusnueckux anomanuii (['TI3) B Buae paznuyHBIX CETOK U
ISITEH, HapUMeEp ceTku XapTtMmaHna u Kyppu.

[IpuGop mnpomen ampobanuio B bamKkupckoM MEIMIIMHCKOM HMHCTUTYTE,
kinHuKax bamkoprocrana (r. Yda, Poccusi), MuHucTepcTBe 3ApaBOOXpaHEHUs
PecnyOnuku bamkoproctan u B CaHuTapHOW MHCIEKUUU balikupckoro otaeneHus
KJK/I. B kBapTHpax pacroyoKEHHBIX APYr MOJ APYTOM, C YacTOM reonaTOreHHOMN
CETKOM (OKOJIO METpa) U SHEPreTUYECKUMHU MSTHAMU (PUKCUPOBAIUCH CIy4au CMEPTH
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JIFOZIEH OT OHKOJIOTUYECKUX 3a00JIEBAHU.

[Ipubop «UI'A-1» mo3BonseT Takxke (UKCUPOBATH DSIECKTPOMATHUTHYIO
«AYPY» yenoBeka Ha pacCTOSHHM JO OJHOIO METpa OT Teja U €€ HCKAKECHUS
CBSI3aHHBIE C MMATOJIOTMYECKUMHU TPOSBICHUSIMH B OPraHU3ME.

[ToneBoit BapmaHT mpubopa wucnodblyercs s onpeneneHus [1I3 Ha
3eMEJIbHBIX YYacTKax, MpeaHa3HauYeHHBIX MO/ 3acTpoiiky. Kpome Toro, aToT npubop
UCIIOIb3YETCsl I Pa3BEJIKU MECTOHAX0XKICHUSI METALTUYECKUX U HEMETAJITUYECKUX
TpyOOTIPOBOZIOB, B TOM YHCJI€ TOJUATHUICHOBBIX, IMYCTOT, YEJIOBEUECKHX TENl U
JPYTUX METANIMYECKUX M HEMETaJUIMYECKUX OOBEKTOB MO/ 3eMJIEH, CHETOM, JbJ0M,
OCTOHHBIMH, JEPEBIHHBIMA W METAUIMYECKUMHU TmojaMu. [Ipubop mo3BOIISIET
0OHapy>KMBaTh BOJSIHBIC KUJIbl U YTEUKH KUJKOCTU U3 TPYOOIPOBOIOB.

I'my6una oOHapykeHus: TpyOONpOBOJIOB, MYCTOT - 20 M, YEJIOBEYECKHUX TEN U
IpeIMETOB 00BEMOM He MeHee 5 am° - 3 M. [ryGuHa oOHapyKEHHs BOISHBIX JKHII -
50 M. Bec Bce#t ammaparypsl He mpeBbliaeT 5 Kr (0€3 akKymyJsTopa), Bec
M3MEpUTETHLHOTO JaTdnka He Oosee 1,2 kr. PaboTocmocoOHOCTE oOecmieunBaeTcs mpu
temneparypax -40°++40° u Bnaxnoctu 10 80 %. TexHuueckuii pecypc mpubopa
5000 yacoB, rapanTus - 2 roja.

Puc. 58
[Ipubop mnpomen ampoOamuio MO OMPEAECICHUI0 MECTOHAXOXKICHUS

METAaJINYECKUX, KepaMUUYECKHUX, aCOOIEMEHTHBIX MU MOJUITUIECHOBBIX
TpyOONPOBOJOB MO 3€MJIEl Ha psJe NPOMBIIUICHHBIX NPEINpUSATANR U B TOJE, B
3UMHUX U JeTHUX YycioBusax. C momompio npubopa B TEUEHHE TpeX JIET
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MPOU3BOJIUJIACH Pa3BeJKa BOASHBIX KW JUIsl OpraHu3aiuii u cajgoBojaoB. [IpuGop
MpOIIIEST alpoOAaIi0 BO3MOXKHOCTH OOHAPYKEHUSI UEIOBEUECKUX TEJI, 3aChIIaHHbIX
CTPOUTEIBHBIM MYCOPOM U OOJIOMKaMH 3AaHuil, B mocenke Hedteropck Ha
Caxanune nocine 3emiierpsicenns 1995 rona.
[Ipubop paszpaboran B Ydumckom [ocygapcTBeHHOM ABHAIIMOHHOM
TexunueckoM VYHHBEpcUTETe. ABTOp H300peTeHUS W pa3paboOTyuK mpudopa -
KpaBuenko [Opwii [IaBnoBuu. Mmeerca marent Poccum N 2080605 ot 27.05.97 T,

CBUJETENBCTBO Ha mnose3Hyro Moxaenb N 2448 or 16.05.96 r, aBTOpckoe
ceunetenscTBo CCCP N 1828268 ot 13.10.92 1. TV 4224-001-12704605-2001.

Ipu6op B.E.I'.A. - 10 (doTo 59) npeaHazHayeH 1Jisi:

- oOHapyXeHHUS B KBapTUpaX W TNPOU3BOJCTBEHHBIX IMOMEIICHUIX
reo(pusnyeckux aHoMalui (TeonaTOreHHbIX 30H) B BUjIE ceTell XapTtmana u Kyppu;

- ONpPEAETCHHS] B MOMENIEHUSIX aHOMAJbHBIX 30H, MPOUCXOXKICHUE KOTOPBIX
HEW3BECTHO, MPEACTABISIONIUX COOOW mMATHA, MOJOCHI, OOBEMHBIE
MIPOCTPAHCTBEHHBIE 0OBEKTHI ((haHTOMBI);

-1 TIOJI3€EMHOM PAa3BEJIKM KapCTOBBIX IOJIOCTEW, PAa3jIOMOB, IE€OJOTMYECKHUX
HEOJHOPOJAHOCTEN TPYHTOB, BOJASHBIX XHUJ, SBISIOMIHUXCS MOUIHBIMHU
reonaTOreHHbIMU 30HAMM.

-ACCJIeIOBAHUS «aypbD» KUBBIX U HEKUBBIX 0ObEKTOB
2.JIpuHumn geicTBus

[Ipubop sBIsAE€TCS YYBCTBUTEIbHBIM HU3MEPUTENEM €CTECTBEHHOTO
AIEKTPOMArHUTHOTO MOJIA 3€MIIH, a TAK)KE DJIEKTPOMArHUTHBIX MOJIEW BO3ZHUKAIOIINX
OT TOKOB IPOMBILUIEHHBIX 4acTOT. PaboTaeT B auana3oHe CBEPXUIMHHBIX BOJIH, IO
IIPUHLUITY YACTOTHOTO JETEKTUPOBAHUS BXOJHOTO CUTHAJA.

N3mepsieTcst aMIUIMTYIHasE M YaCTOTHAsl COCTABIIAIOLIME 3JIEKTPOMArHUTHOTO

T0JIs, KOTOpasi U3MEHsIeTCA Ha (Had) TPaHMIIe pasjieria ABYX Cpe/l.
TexHnuyeckue XapakTepuCTUKHU

- Kospduument ycuiieHus A0 CHUHXPOHHOTO (YacTOTHOTO) JETEKTOpa —
1,5x10°(max);

- nana3oH yacTot (10 AeTeKTOpa) MPH BKIIOYEHHBIX PeKUMax padoThI:
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- mpokast nosioca (IIT) — 20T — S0KT 1
- (punpTp BhIcOKOU YacTOThl (ODBY) — 500T' — S0kI 11
- y3kas nonoca (YII) — 8kl 'i;

dorto 59

- PaGoTocniocoOHOCTh o0ecrieunBaeTcs Py TeMIepaTypax, rpaaycoB IEIbCHUs:
munyc 40...+40 u Bnaxuoctu 10 90%;

- T'aGaputel u3MeputTenbHOro mnpubopa — (C aHTEHHOW MU OTCTHIKOBAHHOM
pyukoii), mm — 160x170x70;

- M'abapute! 6moka mutanust, MM — 130x70x40;

- ['abaputel npubopa 6oka nuranus, Mm — 130x70x40;

- T'abaputsl mpubopa YMAKOBAHHOTO B CYMKY ISl TEPEHOCKH, MM —
250x200x130;

- Ilutanue mpubopa OarapeitHoe, AByxmoisipHoe — 2x12B (OGarapeliku Tuma
AA, xenaTenbHO alIKaJaliHOBBIE);

- [Torpebasiemast momHOCTH — 2,4BT;

- Bec xommuiekTa B cymKe Jutst miepeHocku — He Oonee 2,0kT;

[TpuGop B.E.I'.A.-10  pa3pabortan ykpamHCKHM u300perareneM AJlleKceeM
AHpnpeeBblM, T. POBHO.
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Topcumepnl

HexoTopbie utoru u Onamxaiiiime nepcrneKTUBbl padoT MO U3MEPEHUIO TOHKO-
MOJIEBOW OCTABJISIONIEH MaTEPHAIbHBIX 00BEKTOB IIpUBEACHBI B [77, 78].

Hauunas ¢ 1999 r., B Tomcke kaHauaaT (PU3MKO-MAaTEMAaTHUYECKUX HAYK
B.T.IlIkaToB Ha 0OCHOBE MPUOOPOB, pa3pabOTaHHBIX CHENUATLHO T u3Mepenus TI1
u Ha3zBaHHbIX TopcuMepamu (TCM) - 021, TCM - 030 u ap., npoaena JOBOJBHO
00Jb11I0M 00bEM TOPCUMETPUUYECKHUX PaboT. MI3MepeHbl TOpcuoHHbIE KOHTpAcThl - TK
(OTKJIOHEHUSI «TOPCUOHHOTO MOTEHIIMAJIa» B MOJIOKUTEIBHYIO, TUO0 OTPUIATEIBHYIO
CTOPOHBI OT CcpeAHero (OHOBOTO 3HAYEHMS]) HEKOTOPBIX IJIOCKUX F€OMETPUYECKHX
¢buryp, OykB pycckoro aidasuTa, a Takxke M0 (QororpadusM OIEHEHbI CIEKTPbI
COCTOSIHUSA JKHUBBIX (TICUXO(H3NYECKOE COCTOSHHME) U HEXKMBBIX JIOJEH (IIPUMEPHO
300 yenoBek).

B pesynprate Obul paspaboTaH yHHUBEpCalbHBIN MeTOJn wuccienoBanus TII
Pa3IUYHBIX OOBEKTOB B UX JTUHAMUKE, Ha3BAaHHBII METOJOM TOPCHOHHOTO (ha30BOTO
noprpera - TOII. Okazamock, 4TO PETUCTPUPYS YETHIPE XapPAKTEPHBIX Iapamerpa B
T®II no nmwobdomy wuzobOpaxkenuro uzydaemoro obdOwvekra (FSCD), moxHO
JUMCTAHIIMOHHO cieauTh 3a ero TII - cocraBasiomieu, a, CJI€I0BATCIbLHO, U 3a €ro
COCTOSIHHEM (BELLIECTBEHHBIMU XapAKTEPUCTUKAMMU).

VYkazaHHbIe SIBIIEHHS HEOOXOJIMMO CEpPhE3HO HCCIIeI0BaTh, T.K. 0€3 3TOro
TPYAHO pACCUMTHIBATh HA HAAEKHOE IPUMEHEHUE YKA3aHHBIX H3MEPUTEIbHBIX
CPEIICTB B pa3NUYHBIX TexHONOrusXx. Hanbonee MHOr0OOEIIAIOINM TPEICTABISETCS
BapUAHT C WCIOJb30BaHUEM OJHOKpaTHbIX wu3Mmepenuid TII, HO ¢ OosbM
KOJIMYECTBOM OJHOBPEMEHHO palOOTalOMIMX YyBCTBUTEIbHBIX 3JIEMEHTOB, T.€.
MHOTOIO3MIMOHHBIM JatdukoM. [lpu 3tom wmerommka Bocmpusarus TII yepes
U3MEHEHHE «TOHKOU» CTPYKTYpPhl JaTuUKa JOMOJHSIETCS METOJAUKOU
CpaBHUTEJILHOTO aHanu3a wuHbopMaluoHHOU coctaBisitomeit TII, BocnpuHsTOM
HECKOJIbBKUMH JIaTYNKaMHU.

Yka3aHHBIM NOAXOJA JAa€T BO3MOXHOCTh CYLIECTBEHHO YBEJIWYHUTH
OBICTPOJICHCTBHE U YYyBCTBUTEIHLHOCTh MPUOOPOB. ClielyeT OTMETUTh, YTO B CIydae
YCIEHIHOTO CO3/IaHMs afmapara ¢ MHOTOMNO3WLIHMOHHBIMHM JIaTYUKAMU, OH MOKET
UMeETh (110 CPABHEHMIO C CYILECTBYIOMIMME oOpasiamu) npumepao B 10* pa3s Gonee
BBICOKYIO YYBCTBUTENIHHOCTh, U B >10°+10° pa3 Gosee BBICOKOE OBICTPOIECHCTBHE.
CoBpeMeHHbIE TEXHOJOTUYECKHE BO3ZMOXHOCTH B MHUKPOIJIEKTPOHUKE (B OCHOBHOM
3apyOeKHOM) MO3BOJISIOT MOJYYUTh KOMIAKTHBIE MATPUIIBI SJIEMEHTOB (Ha OCHOBE

MOHOKPHCTAJUTMYECKUX IOJYIPOBOJAHUKOBBIX MaTepuanoB obvemMoMm jo 2%
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AJIEMEHTOB), COBMEIIICHHBIE C YCTPONCTBAMU JOCTYIA, CKAHUPOBAHUS, CTUPAHUS U
T.11. MUKPOKOHTPOJUIEPHBI YPOBEHb IO YIPABICHUIO TAKUMHU CHUCTEMaMHU TaKXKe
BeCbMa BBICOK. B 1emom, 3TO TO3BOJISIET HANEAThCA Ha CO3JaHuME OO0pas3IoB
U3MepUTeIbHON TexHUku st TII, MPUTOAHBIX 1T MAcCCOBBIX TEXHOJOTHYECKHUX
NPUMEHEHUH M HMEIOINUX JOCTATOYHO BBICOKHE IMapaMeTpbl IO CKOPOCTH U
JIOCTOBEPHOCTH M3MEPECHUH.

[Tpubopusiit u3mMepurenbhbiii komiiekc TCM — 030 (dboto 60), umeromnuit
mudpdepennnanbabiid TI1 - BXOA U OpTOrOHAJIBHYIO TOPCHOHHYIO Pa3BsA3KY, TO3BOJIHI
MIPOBECTH METpojorudeckue padotsl no uaMmepenuto TII Bpamiaromerocs tena u Ha
ATO OCHOBE MPEJJIOKUTHh Pa3MEPHOCTh MIOTHOCTU T1I (KoMITIOHEHTa BpalieHus) Kak
[C]].

JlaTynkamu ykazaHHBIX BbIlie puOopoB cepurt TCM ABISIOTCS 3JIEMEHTHI Ha
OCHOBE BEILIECTB C BBICOKMM YPOBHEM BHYTPEHHEH CTPYKTYpHOW OpraHu3aluu:
dbeppuThl U CEerHeTORIEKTPUKU. B manpHelimeM OblT pa3paboTaH NaTYMK Ha OCHOBE
CTPYKTYPHOU HEYyCTOWYMBOCTH MPOBOAHMKOBOro marepuana (W). C ero nomMoubro
OBLITM 3apEeTUCTPUPOBAHBI HEKOTOPHIE aHOMaIMH B (OHOBOM IIOJI€ Ha MECTE
YCTAaHOBKM JaTuyMKa, BO3MOYHO CBsI3aHHBbIE C aBapueid W, B JaJibHEHIIEM,
KaracTpooil KocMuueckoro 4esnHoka «KomymOus». DTOT JaTUMK MCIONB3YETCS B
annapate SADAF-08LC, koTopblii B HACTOsIIEE BPEMS HAXOOUTCA B OIBITHOW
AKCIUTyaTalll, OH UMEET JIBa JIa3epPHO-JIYYEBbIX KOHTAKTa ¢ 00BEKTOM (0OBEKTaMM),
Bbixoa Ha LPT-mopr koMmbproTepa, a TakKke€ COOTBETCTBYIOIIME IPOrPAMMHBIC
Cpe/icTBa, IO3BOJAIONINE aBTOHOMHO, 0€3 ydacTus oIlepaTopa, MPOBOJUTH
pa3IuyHbIE U3MEPUTENBHBIE pa0OThI, B TOM unciie MOHUTOPUHT TII oObekTa.

B mpomecce mpoBeneHUsT CUCTEMaTHYECKUX HWCCIEAOBAaHUN H pa3padOTKH
npuOopHbIX cpeAcTB sl u3Mmepenuss TII oObekTOB ObUIM MOJy4YeHbl (DAKTHI,
TpeOyIOIIUEe OCMBICTICHUS.

Bo-niepBbIX, BBIACHWIOCH, YTO HpH MHOTrOKpaTHOM u3MepeHuu TII ogHOoro u
TOTO k€ OO0BEKTa MPOUCXOJUT IOCTEHNEHHOE BBIPABHUBAHUE «TOPCHUOHHBIX
noteHnuanoB» (TK) B cucreme maTuymk-oOBEKT. DTO MPUBOJUT K MHUHHUMH3AIUH
nH(poOpMaMu 10 JTaHHOM «JIMHHUM CBS3W» M, B IIpejeie, K norepe «Buaumoctm» TII
o0bekTa. ODTO CBsA3aHO ¢ ocoOcHHOCThIO TII, aHamormyHOM CBOWCTBaAM
(beppoMarHeTUKOB, KOTOPHIE COXPAHSIOT OCTATOYHBIE MArHUTHBIC XaPAKTEPUCTHKU
1ocJie OTKIIOYEHUS! TOKA, BHI3BIBAIOIIETO MAarHUTHOE MOJie. AHAJTOTHYHBIM 00pa3oM,
KaK YCTAHOBJIEHO, MOCJ€ OTKJIIOYEHUS TOPCHOHHOI'O HUCTOYHMKA COXpaHAETCS
«OCTAaTOYHAs MOJISIPU3ALNSD, KOTOPYK) MOKHO 3apETUCTPUPOBATh KAK KIACCHUYECKUN
cnuH (panTomubie nois). Kak Oyaer nmokazaHo, 3Tu (paHTOMHBIE T0Jig OOJIbIle IS
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OpraHUYECKUX MOJIEKYJ. B HEKOTOpBIX cilydasX 3TU BHYTPEHHUE (paHTOMHBIE MO
MOXHO 3aperucTpupoBaTh Ha (HOTOTpaPUUECKUX OSMYJIbCUSIX. IDTO HEOOBIYHOE
noBezieHue (oTorpaduyecKux IMICHOK BIEpBbIE ObLIO OTMEUEHO 0K0I0 50 jeT Hazaz
A. Abpamcom (Abrams). CBETOUYBCTBUTENbHBIE OMYJIBCUU U )KUAKOCTH MPOSIBISIOT
TEHJEHIHI0 00pa30BbBIBATh CHHUHOBBIE KJIACTEPbl M MPOCTPAHCTBEHHYIO
NOJIAPU3ALIMIO.

Bo-BropeiX, nHorga 3Hak TK HaunmHaer nenath NEPUOIMYECKYI0 MHBEPCHUIO
7100 BO BpEMEHH, JIMOO MPH YBEIWMYEHUN KoJudecTBa m3MepeHuit. OOBEKT Kak Obl
«MHraeT». YKazaHHble OCOOEHHOCTH B psJie CIy4yaeB JENaroT 3aTPyJHUTEIbHBIM B
NIPOU3BEJCHUE PE3YJIbTATOB H3MEPEHUII Ha OJHOM M TOM K€ O00beKkTe, 100
U3MEHSIOT Pe3yibTaThl U3MEPEHUN O0BEKTOB M3 OJHOPOJHBIX rpymi. B mocnennem
cillydae OOBEKThl KaK Obl «IE€pPEeCOPTUPOBBIBAIOTCS» IO 3HAKY. ITO, BEPOSITHO,
OTpa)kaeT KaKylo-TO TIyOOKyH NPUPOJHYIO 3aKOHOMEPHOCTH, MPEMSITCTBYIOLIYIO
MHOTOKpPAaTHOMY MPOSIBICHUIO B OJHOM M Toxe obnactu mpoctpaHcTBa TII omHOro
npusHaka, 1160 TII qocTaTtouHO OAHOPOIHOM IPyNIbI MIPU3HAKOB.

doto 60.

C wucnonb3zoBanneM komiuiekca TCM - 030 Oblma 3aperucTpupoBaHa
BpEMEHHas CTPYKTypa (IMHAMUKAa) TOPCHOHHOIO KOHTpAacTa OT pa3IN4HBIX
O00BEKTOB, UTO MO3BOJIUJIO B JATbHEHUIIIEM OCYLIECTBUTH MPOOHBIE SKCIIEPUMEHTHI 110
UACHTU(UKAIIMY BEUIECTB, B TOM YHCJE OMACHBIX M BPEIHBIX, B YIMAaKOBKE, Ha
PACCTOSIHUM, 110 UX U300paKEHUSIM.

TopcHOHHBI KOHTPAaCT HEKOTOPBIX IUIOCKMX (Uryp MpuBeneH B Tadn.15.
Oxa3anoch, YTO OTHOCHUTEIBHO KOHTPOJS TOPCHUOHHBIN KOHTPACT I'€OMETPUUYECKUX
buryp uzmensuics ot -8% 1o +10%.
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Tabnuma 15
TopcruoHHBINM KOHTPACT MIOCKHUX (QUTYP

MleomeTpunyeckmne purypbl Ha 6enom doHe

A %0988 + XX + O

BykBbl pycckoro andgasuta npornmcHble Ha 6enom doHe

K
M B T
H r P i X
n E b L b E
A Yy 7 LL| L bl X B
(o} o n A 3 n 3 Y Cc o
-4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6

OTKMoHeHne oT aTtanoHa B %

Hpyrum Buaom topcumepoB sBusercs SADAF-08LC- ananuzartop
CTPYKTYpPHO-IUHAMHYECKUX HEOAHOPOJHOCTEN Ja3€pHO-KOMIIBIOTEPHBIN — 3TO HOBAs
uTepanus B cemeiicTBe TopcumepoB cepur TCM. Pa3paboraH u M3roToBlieH B
yactHoU naboparopun « TOITOT-TOFIT» (r. Tomck, Poccust), mpu mogaepxkke OO0
HIIL] «Kpoy6ap». Kommnekc mnpeaHa3zHaueH AJs aHaldu3a CTPYKTYPHO-
nuHamudeckux nonei (CUII-SDF). Oto Ha3zBanue saBisieTcs 0000IEHUEM IUPOKOTO
kiacca nosei gopmel u TII. Tlpubop paszpaboran Ha ocHoBe Ilatenta Poccum Ne
2201133, o6ron. 2003, Ne9, npuoputer OT 30.09.1999 r. Ilo cpaBHEHHIO C
npenpiayiei paspaborkoit TCM-030, kommiiekc SADAF-08LC (doto 61) umeer
BCTPOEHHBIN TBOWHOMW JIa3€PHBIM KOHTAKT C OOBEKTOM HM3MEPEHHUsI, KOTOPHIA MOXKET
OBITH TIPEACTABJICH B BHJE DJEKTPOHHOTO M300pakeHus. Komruiekc mMeeT HOBBIN
PE3UCTUBHBIA NAaTYUK TOHKUX TIOJIeH, T OCYHIECTBIseTCS d(PPEeKT H3MEHEHUS
00BEMHOr0 COMNPOTHUBJICHUS TOCTOSIHHOMY TOKY 3a CYeT MNepeopUeHTAINU
CBOOOJHBIX HJIEKTPOHOB B METAJUIE€ WM TMOJYHNPOBOJHUKE, C YBEJIMYCHHBIMU
npuMepHo B 10 pa3 4yBCTBUTENBHOCTBIO U MpUMEpPHO B 20 pa3 ObICTpOJEHCTBUEM,
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BCTPOCHHYIO ONEPATUBHYIO MAMATh, CUCTEMY aBTOMaTUYECKOTO YIPABICHUS.

doto 61

SADAF-08LC B3aumMoAE€HCTBYET C BHEITHUM KOMIIBIOTEPOM, IIPU STOM CMEHA
3JIEKTPOHHOT0 N300pakeHUs, CKAHUPOBAHKE €r0 OTHOCUTEIHLHO JIa3€PHBIX KOHTAKTOB
OCYIIECTBJISIETCS IO CHIEUAIBHBIM IporpaMmmam. ITH e IporpaMMbl 00€CIIeYBaIOT
G pOBYIO GUIBTPAIIUIO CUTHAJIOB MPUOOPA U UX PETUCTPALIMIO B HY)KHOM (hopMarte.

[Tpubop mMoxeT paboTaTh aBTOHOMHO, O€3 ydacTHs OIEpaTropa, B PEKUME
pEerucTpaluy MeIJIEHHOTO U3MEHEHUS CTPYKTYPHO-IMHAMUYECKUX TI0JIEH, HAlpUMED
TeKymnx n3mepennd TOII yemoBeka B mponecce ero )xku3HeneaTenbHoCcT. [Ipu aToM
pecypc ero BCTPOEHHON LHU(POBOM HamATH JOCTATOYEH JUIsl -IPUMEPHO MOJIroja
HemnpepeIBHON paboThl. Jyis obecrieueHus OecriepeOOMHOCTH pabOThl KOMILIEKCA
SADAF-08 (6e3 Buemuero IIK), mpu moTepe mnuraromeid CeTH, UMEETCA
aKKyMYJIITOPHBIN OJIOK, OJiiepKUBatoLuil nutanue 10 15+20 gacos.

3agaum, mox koropsle caeaan komiieke SADAF-08LC:

1. Mounutopunr TK o00BekTa MO €ero 3JIEKTPOHHOMY H300pakKEeHUIO
oOBeKTa.
2. [upokuit knacc UACHTUPUKANUOHHBIX 337a4, B TOM YHCIIE MO KUBBIM

00BbeKTaM, a TaK)Ke XMMHUYECKHM BEILECTBAM, B3PBIBUATBHIM, SJICPHO - JCISAIIUMCS U
T.I1. 0OBEKTAM.
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3. IlonydyeHue TOPCHOHHOTO HM300paXEHUsI IO ONTHYECKOMY (PJIEKTPOHHOMY)
NPOTOTHIY HA TPEAMET JAUATHOCTHUKUA TOBPEXKICHUH B TEXHOJIOTHYECKUX
YCTPOMCTBAX M KOMIUIEKCaX, B MEIUIIMHCKOM BapuUaHTe i JAUCTAHIIMOHHOU
JTMArHOCTUKH 00JIe3HEN U X JIOKAJIU3alUH.

Kommneke SADAF-08LC B HacTosiiiee BpeMs MPOXOAUT padoure UCIBITAaHUS
Ha PEAbHBIX 0ObEKTaX.

doto 62

JnemMenTbl TopcMOHHOUM (PU3HUKH - PU3UKH BUPTYAJIbHBIX
YaCTHL

Ycnexu teopun GU3NYECKOT0 BaKyyma W IEpBble 0OHAIEKUBAIOIINE OTBITHI
MOKAa3bIBAJIM MEPCHEKTUBHOCTh Pa3BUTHs 3TOr0 HOBOTO HampamieHus. Pabory mo
CO3/1aHuI0 TeHepatopoB U npueMHUkoB TU Beimomnwim A. E. AkumoB B Mockse
(Poccus), I'. H. lyneueB B Cankt-IlerepOypre (Poccus) u ap.

[TepBblii BaXKHBIN pe3ybTaT, MOJYYEHHBIM B 3TUX 3KCIEPUMEHTAX, COCTOSI B
TOM, YTO M3 HECKOJILKHX KJIacCcOB ITojiel Obuio BbiaesieHo TII, TecHO cBsi3aHHOE C
OMII, T.e., MO CymecTBy Mbl UMEEM JeJ0 C OCOOBIM THUIIOM B3aMMOJICHCTBHUUA -
AIIEKTPO-TOPCUOHHBIMU B3aUMOJEUCTBUSIMU. JTa HX OCOOEHHOCTh 3HAYUTEIBHO
obnerdana mpoBeneHUE SKcnepuMeHToB. CyIecTBOBaIN, pPa3zyMeeTcs, CIOCOObI,
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MO3BOJISIOLIUE BBIICIUTh TOPCUOHHYIO KOMIIOHEHTY 3TOTO U3ITyUYEHHS.
[lepBoe mnpakTHUECKOE NPUMEHEHHE STOr0 HOBOIO BHJA H3JIyYEHHI ObUIO
CBA3aHO C TEXHOJIOTMEN MPOU3BOJCTBA MaTEpUanoB. M3BECTHO, UTO IPU OCTHIBAaHUU
pacruiaBa METaJUIOB U CIUIaBOB (POPMUPOBAHUE KPUCTALTUYECKON PEIIETKH COCTOUT
u3 IByX mpoueccoB. MOHBI B pacmiiaBe JOJKHBI 3aHATH MOJOKEHHOE UM MECTO B
CTPYKTYpE KPUCTAIUIMYECKOW PEIIETKH TBEPAOTO Te€Ia, a CHOUHBI 3TUX HOHOB
IPUOOPECTH Ty WIM UHYIO OPUEHTAIIMI0 OTHOCUTEIBHO pedep 3TOM pEIIeTKH.

Bosneiicteue Ha pacruiaB TH BbI30BET MEPECTPOMKY CHMHOBOTO COCTOSIHUS
MOHOB B IIpollecC€ WX IMepeMelleHus K y3nam pemerku. Kpucrami, KoTopbiid
oOpa3yeTcssi BCIEJICTBUE 3TOTr0 BO3JAEUCTBUSA, OYyJET XapaKTepH30BaThCH
OJIHOHATIPABJICHHONW OpHUEHTAllUe BCEX CIHMHOB, YTO HEU30E€KHO TOBENET K
M3MEHEHHIO €ro (PU3UKO-XUMHUYECKUX CBOMCTB. HeTpy/HO BUIETH, YTO TOPCHOHHOE
BO3/ICHCTBHE HA PacIUIaB HOCUT MH(DOPMAITMOHHBIN, a HE DHEPTETUICCKUN XapaKTep.

Peanuzys onny u3 nporpamm, npodeccop M. B. Kypuk u3z Unctutyra dpuszuku
HAH VYkpaunwsl (r. KueB) uccinenoBan BozaelictBue TH Ha KpUCTATIIMYECKYIO
CTPYKTYpPY cMecH XoJucTepukoB. Habnmganoch yBeluueHue miara
KPUCTAJJTMYECKOU pelieTku B 2,5 pasa, a pazmepa ¢paktayioB - BTpoe [1].

TopcuonHast 06paboTKa pacIijiaBOB IPOBOAMIIACH B OTJIENE IOKTOpa (Pu3.- Mart.
Hayk B. I1. Mait6opoasl [109] B UucTuTyTe npobiiem marepuanoBenenus (r. Kues,
VYkpauna). [lonydeHsl yoeauTeNIbHbBIE 10KA3aTENbCTBA U3MEHEHUS KPUCTATUIMYECKON
CTPYKTYpbl CIHMTKOB TOCJI€ HMX 3aTBEPACBAHUS IO CPABHEHHIO C KOHTPOJbHBIMU
oOpa3iamu.

B HHMU snextpodusnueckux npobdiem noepxHoctH (T. Cankr-IleTepOypr,
Poccust) mox pykoBoactBom akagemmka PAEH mpodeccopa I'. H. ®@ypces Takxke
uccienosanu BiusHue T1I Ha pacruiaB MeTaia.

BaxHo npu 3TOM OTMETHTBH, 4uTO BO3AckcTBMEe TH mpuBENO K 3aMETHOMY
YIIYUIICHUIO XapaKTEPUCTUK MOTYyYEHHBIX 00pa3IloB.

Btopoe HampaBieHue TOPCMOHHOM (PU3UKH CBS3aHO C HCCIIEIOBAaHUEM
BO3MO>KHOCTH CO3JJaHUS MPUHIIUIINAILHO HOBBIX CUCTEM KOMMYHHUKALIUH U TIEPEAauH
uHpopmaruu. byayuu mposiBieHreM (GyHIAMEHTAIBHBIX CBONCTB (PU3NYECKOTO
BakyyMa, T oOnamaroT yHUKaJIbHBIMU cCBOWcTBaMu. Bo-nepBbIX, B OTIIMYKE OT
AJICKTPOMArHUTHBIX W TPABUTAIIMOHHBIX B3aWMOJICHCTBUN, OHU HE OCHAOJSIOTCS C
pacCTOSIHMEM, BO-BTOPBIX, HE TOIJIOMIAIOTCS HU TPUPOJHBIMU CpelaMu, HU
TEXHUYECKUMU COOPYKEHUSIMH, U, B-TPETbUX, CIIOCOOHHI MepeiaBaTh MH(OOPMALIUIO
CO CKOPOCTbIO, HAMHOT'O IIPEBOCXOIAIIEH CKOPOCTh CBETA.

3amMeTUM, 4TO TMEPEHOCUMKOM HEJIOKAIbHBIX CIHUHOBBIX BO3MYIIEHUNA MOXET
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CILy’KHUTh HE TOJIBKO CBOOOJIHOE MPOCTPAHCTBO, HO TAKXKE M CBOOOAHBIN 31E€KTPOHHBIN
ra3, HaXOASAIIMICS B 30HE MPOBOAMMOCTH METAJUIMYECKOT0 MPOBOJAHHUKA. JTO OYEHb
yA0OHO TPaKTUYECKH, T.K. y SKCIEPUMEHTATOPOB TMOSIBIAECTCS BO3MOXKHOCTH
nepenaBaTh TOPCUOHHBIE M AJIEKTPO-TOPCUOHHBIE CUTHAJIBI OT MX HMCTOYHHUKA IO
OOBIYHBIM METAJNTMYECKUM MPOBOJIAM.

HenokajibHOE CHUH-TOPCHOHHOE BO3MYIIEHHWE NPOCTPAHCTBA MOXKET
COXpaHAThCS €lIe JIOJIT0€ BpeMsl IMOcie TOro, Kak HpeKpaTHWi CBOE JEHCTBUE
UCTOYHHK, BBI3BABIIUI €ro mosiBieHue. B aTom ciiyyae Mbl OyJeM HUMETh JIETO0 C
(heHOMEHOM, KOTOPBIA MOXHO Ha3BaTh CIHUH-TOPCUOHHBIM (PAHTOMOM, CIIOCOOHBIM
COXpaHATh YCTOWYMBOCTH JO TE€X IOP, MMOKA HE MPOU30UIET €ro JIUCCUIALUS MOJ
JIEUCTBUEM JPYTUX CHOHTAHHBIX UCTOUHUKOB TII [79].

DOKCHEepUMEHThl MO Tepenaye JIBOUYHBIX CUTHANOB ¢ mnomoibio TU Obuin
HayaThl B I. MockBe (Poccust) B cepeaune 1980-x rojioB. DnekTpuyeckasi SHEprus,
norpebmsiemass TI, coctaBmsima 50 MBT, paccrosnue a0 mpueMHHKa H3Ty4YeHUN
okoJi0 20 KM, a TOJIIMHA NPENATCTBUI HAa MyTH CUrHaja Oblia 3KBHBaJEHTHA 50 M
xene300eToHa. OnbIThl ObUTH 3aBEPIICHBI YCIIEUIHO, U B HACTOAIIEE BPEMs BEAETCS
MOATrOTOBKA AKCHEPUMEHTAIBHBIX 00pa3l0B MpUEMO-TIepealolleld anmnapaTypbl
TOPCUOHHOM CcBs3u [70].

Tperbe HampaBiieHHE OTHOCHUTCS K 00JacTH MEIULUMHBI U OUOJOTHH.
Pa3paboTana aumarHocThueckas ammnaparypa, MMo3Bojsiomias ¢ nomoipio THU
HaxXOJUTh W HCHPABIATh Je(EeKThl OPraHOoB M KIETOK OpraHu3Ma 4elloBeKa.
Annaparypa nOpoluia KIMHUYECKUE HCHBbITAaHUS B MHCTUTYyTE NMArHOCTUKU H
Tepanuu ommyxoju npu OHKOJIOru4eckoM LeHTpe B MockBe (pyKOBOIUTENL pabOThI
A. 10. CMupHOB).

Bo3nukaer Bompoc, a He CYHIECTBYET JIM CBSI3M MEXIY CTPYKTypaMu
KBaHTOBOI'O BaKyyMa U CBSTas CBSTBHIX HAyKW O U3HHU - TallHAMH 4YEJIOBEYECKOMH
ncuxuku. Enme Apuctorens copammBai, Kak JIynia HMpUKpemisieTcs K teny. Ho u
MOHBIHE HayKa Jajieka 3/1eCb OT HaBEACHHUS MOJHOW sicHOCTU. EcTh ocHoOBaHUS
IyMaTh, YTO MUMEHHO (UTOHHBIE aHCAaMOJIM KBAHTOBOTO BaKyyMa IpEACTaBISIOT
coboii Haumboiee (GpyHIaMEHTalbHYIO MaTepHUalbHYI NEPBOOCHOBY
(YHKIMOHUPOBAHUS MCUXUKH BOOOLIE U cOo3HaHUs B yacTHocTH [36]. Ecnu 31O Ha
caMOM Jiell€ TaK, TO y Hac, HAKOHEL, MOSBISAETCS BO3MOXHOCTb MPEMJIOKHUTh
HAyYHYI0O HHTEPIIPETALUIO SIBJICHUSM SKCTPACEHCOPHOrO BOCHPUSTHS (Telenarus,
NICUXOKHHE3, POCKOIHUA U JIp.), B OCHOBE KOTOPBIX JIEKUT Nepeadya HHPOPMaLIUU C
nomoibo TH.

OpHoit u3 mpo0ieM, KOTOpble MPEACTaBISAI0T 0COOYI0 BaXKHOCTD JUISI Pa3BUTHS
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HAYYHBIX HANPaBIICHUH, N3yYalONIUX YHEPTETUKY KUBBIX OPraHU3MOB HA CUCTEMHOM
YpOBHE, SIBISIETCS BBISICHEHHE (DU3MKM MPOIECCOB, MPOTEKAIONUX B OMOCHCTEMAX, a
TaK)Ke MPUPOJIbI TOJIEH W M3IIyYeHHM, BO3HUKAIOMIUX MPU ITUX Mpoleccax. 1o, 4To
OTH TOJNS U M3IYYCHHs] UMEIOT Crenu(UUEcKyo MPUPOAY, KaK M CO3/JAI0IINe HX
rIyOWMHHBIE TIPOIECCHl KU3HENESATCIbHOCTH OHOOOBEKTOB, CIENyeT W3 TOTrO
MHOTO00Opasusi SIBJICHUHM, KOTOpPhIE H3y4daloTcs (yHIAMEHTAIbHBIMU HayKaMud U
no9ac He MOTYT ObITh OOBSICHEHBI HA OCHOBE CYIIECTBYIOIIUX MPEACTABICHUI, YTO
B DpsJie CIIy4daeB BBI3bIBACT OTPHUIIAHWE BO3MOXHOCTH TakKuX sBiaeHuUM. Jlis
OOBSICHEHHsI MHOTHX TIPOIIECCOB, MPOUCXOMISIINX B >KMBOTHOM W PAaCTUTEIHHOM
MUpE, He0OXO UMbl HOBBIE KOHIIETIIIUH, 0a3UPYIOMIHNECcs Ha MOCIEAHUX JOCTHKCHHUIX
HAYYHBIX, TEOPETUUECKUX U TEXHUUECKUX TUCIUTLINH.

B pamkax mnpeanaraemoil koHuenuuu «buoGe3omacHas 3JEKTpOHHUKA»
O00BEeIMHAIOTCA B WJCHHOM IUIaHE pa3iMyHble 00JIACTH HAyYHOI'O 3HAHMS Ha CTHIKE
MEJIMKO-OMOJIOTUYECKUX M TOYHBIX HAYK, YTOOBI MOMBITATHCS BBIBECTH MEJIHUKO-
OMOJIOTUYECKHUE HCCIEIOBAHUS, WUMEIOIINE CBOEH KOHEYHOW WENbl pa3paboTKy
0100€30MacHbBIX YCTPONUCTB U CUCTEM, HA KAYECTBEHHO HOBBII YPOBEHb.

3HaYUMOCTh YIIOMSIHYTON KOHIICTIIIMYA MOKHO TIOATBEPIUTH [IUTATON U3 KHUTH

JI. H. Toucroro [110] : «Tonvko mpasunvhoe pazymeHue HcusHu Oaem
00JI2ICHOe 3HaUeHue U Hanpasienue Hayke 6000ue U Kaxcoou HayKe 6 0COOeHHOCMmU,
pacnpeodensia uUx No 6AMCHOCMU UX 3HAYEHUs OMmHocumenvHo cusnu. Ecau oiwce
pasymenue JHCU3HU He MAK080, KAKUM OHO GJIONCEHO 80 8CeX HAC, MO camd HayKa
OyOem JloJCHAA.

He mo, umo mbl Hazosem Haykou, onpeoenum JHCU3Hb, A HAuie NOHAMUE O
JICUSHU Onpedenum mo, 4mo credyem HnpusHams Haykou. M nomomy 01 moeo,
umobbl HAYKA ObLIA HAYKOU, OO0AMCEH OblMb npedicoe peuleH 8onpoc O MoM, 4mo
ecmob HayKa U Ymo He ecmb HAYKA, a OJisl 9020 O0IAHCHO OblMb VACHEHO NOHAMUE O
HCUSHUY.

PazpaboTtka 6M00€30MacHBIX YCTPOUCTB M CHUCTEM JIOJKHA BKJIIOYATh B CeOs
HaOOp OCHOBHBIX HJEH M METOJO0B, B OOJbIIEH CTENEHU OTPAKAIOIIUX OOUIHOCTH
KyJIbTypHOW OCHOBBI YyYEHBIX, HEXEJIU pa3jIudus, YCIEXH U HEIOCTATKHU
onodusnyecknx obnacreil ucciaenoBanus. Ciaeayer 0KHUIATh, YTO HOBBIE HAyYHbIE
KOHIICTIIIMM, METOJbl, CXEMbl, pa3pabOTaHHbIC IJIsl PEIICHUS OJHOW KOHKPETHOMN
(GU3MKO-TEXHUYECKOW 3a7aud, HEOXKHJAHHO JaayT BO3MOXKHOCTH IO HOBOMY U
BeCbMa 3(P(HEKTUBHO OCBETUTH CaMble TPYAHbIE MPOOIEMbI MEJULIMHBI U OMOJIOTUH, a
Takass HaydHas KOHCOJHZALMs NTPUBEAET K CO3JAHUI0O HOBOIO IMOKOJICHUS
O0mo6e30macHON TEXHUKH, OCHOBAHHOW Ha TapMOHHU3AIMM B3aMMOJCHCTBUS
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YeJIOBEKa, Kak HMHPOPMAIMOHHOTO TOPCHUOHHO-BOJHOBOTO CyObeKTa, C
MH()OPMAIIMOHHO - BOJTHOBBIMU SIBJICHUSIMHU OKPY>KaIOIIEro HaC MUpA.

[IpuzHanue TOPCHOHHO-CEMAHTUYECKOTO XapakTepa J00ro BO3JEHCTBUS
OMII 1mo3BOMUT MEPEUTH K CO3JaHUI0 HOBEHUIUX A(PGEKTUBHBIX MPOrPAMMHO -
anmnapaTHbBIX TEXHOJOTHUM.

Bo3moskHO, TopcuOoHHasi Qu3KKa MO3BOJUT CO37aTh MEHEE MPOTHBOPEUMBHIC
MOJENH JJisl JabHEHIITUX UCCIEOBAHUM B HAMPABJICHUU CO3JaHUSI OMOOE30MacHOM
AIEKTPOHUKH.

Hwxe Mbl mpensiaraeM KpaTKuii 0030p MOKa HEMOHSATHBIX U HEOXHUJAHHBIX
AKCIIEPUMEHTAIBHBIX HAOJIOJICHUM, KacaloUIMXCS HOBBIX CIHH- TOPCHOHHBIX
ABJICHUU, KacarolHuXcs pa3BUTHSL METOAOB TE€HEpalHMHU, HAKOIUIEHUS H
JIETEKTUPOBAHUS JIEKTPOHHOW CIIMHOBOM MOJISIPU3AllMN, a TAKXKE YIPABICHUS €IO.

"Hetr Huuero, 4ro B OOJbIIEH CTEIEHH MOTJO OBl TPHUBJICYb BHUMAHUE
YeJioBeKa M 3aCiyKHJIO Obl OBITH MPEIMETOM H3y4eHHs, yeM mnpupopa. [lousaTe ee
OTPOMHBIM MEXAaHU3M, OTKPBITh €€ CO3UJATEIIbHbIE CWJIbl W TMO3HATh 3aKOHHI,
YIPaBISIONINE €10, - BeJMYaiiinas 1ejb YeJIOBEUECKOro pazyMma,”" - 3TUMH CIIOBAMU
HayuHay Tecna HEKoTopble CBOM BhICTyIUIeHMS. B myOnukauuu [80 | omucana
JTUHAMUKA CIIHMH-HEPABHOBECHOM OJJIEKTPOHHOM CHUCTEMBI B YCJIOBHUSX, KOTJAa
COXPaHSETCS MOJHBIA KBA3UUMITYJIbC CUCTEMBI 3JIEKTPOHOB M B3aUMOAEHCTBYIOIINX C
HHUMU KBa3UYaCTHII. AHanu3 NOJIy4eHHBIX YPAaBHEHUH MMOKa3bIBAET BO3MOKHOCTh
BO30Y)XJICHUSI B HEOJHOPOJHOM II0 CBOMM MArHUTHBIM CBOMCTBaM MPOBOISAIIEM
KoJbIe cinabo3aTyxXalwIMUX KOJIEOAHUN CHUHOBON MONSApHU3ANHUMH,
COMPOBOXAAOIIUXCA KojebaHusiMu ApeidoBoro Toka 1o kKojably. OJgHaAKO
OKa3ajgoch, UYTO CYIIECTBYIOT MaTE€pHAJIbl, B KOTOPHIX KOJI€OAHUS CHUHOBOM
MOJISIPU3ALIUY BOBHUKAIOT CAMOIIPOU3BOJIBHO U MOJICPKUBAIOTCS TOCTOSIHHO.

DKCIEPUMEHTAIBHO YCTAHOBJICHO, YTO AJIIOMUHHUEBBIN JUCK (pUC. 63) BBICOKO
crenieHu o4ucTKH (99,999%) renepupyer nepemenHoe topcuonHoe mone (TII) ¢
nepuogoM npubnusuteabHo 40 cexkyHn, a nepuoj nepemenHoro TII  3aBucutr ot
BpEMEHHU CYTOK. T. €. OH SBJAETCS CHUCTEMOW, AEMOHCTPUPYIOIIEMN
IIPOCTPAHCTBEHHO-BPEMEHHYI0 CaMOOPTaHU3ALUUI0 - MEPexXoJ U3 COCTOSHUS
reHepanuu jegoro TII B cocrtostHus renepaumu  mpasoro TII.  Odens BakHO
OTMETHTh, YTO TOPCHOHHBIE IIOJS HA IPOTUBOIOJOXKHBIX IUJIOCKOCTSX  JHUCKAa,
PaCMOJIOKEHHOTO TOPU30HTAJIBHO, MPOTUBOMOJOXKHBIE, T.€. €CIM Ha OJHOU
MJIOCKOCTM JIMCKa IIpaBoe 1oJie, TO C MPOTUBOIOJIOAKHON CTOPOHBI OYJIET JIEBOE MOJIE.

HeobxoaumMo 0TMETUTD, YTO TAKUMH K€ CBOMCTBAMU 00J1a/1aeT U MEAbIN JIUCT.
BepHOSTHO, yNOMSHYTHIM AIFOMWUHHMEBBIM AUCK U MEIHBIM JUCT  HAXOAUTCS B
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COCTOSIHUH, KOT/Ia CIHUHBI JIEKTPOHOB NMPEObIBAIOT B MOCTOSHHOM YHOPSI0YEHHOM
JIBU>KEHUU (CIIUHBI BBEPX — 3aTE€M CIIMHBI BHU3) , HECMOTPSI Ha HAJIMYKE JTOKATbHBIX
MarHUTHBIX MOMEHTOB (TPYIII YHOPSIOUYECHHBIX CITMHOB).

bonee moapoObHO 3TOT BOmpoc OyAET pacCMOTPEH HHUXKE MPU O0OCYKICHUU
pe3ynbTaToB pabOTHI yueHbIX u3 depransoi.

TeopeTuku yTBEpKAAIOT, YTO MOJHAS YIOPAI0OYEHHOCTh HE JOCTUTACTCS J1aKe
IpU OYEHb HU3KUX TeMIieparypax (3TO He Jal0T CIejaTh KBAHTOBBIE (DIIYKTyalllH).
Bce 370 HanmoMHUHAEeT NOBEAEHUE JKUJKOCTH, YTO W ONPEIECIIHIIO HA3BAHUE JTAHHOTO
COCTOSIHUA BellecTBa. TakuM 00pa3oM. alFOMUHUEBBIN JTUCK HAXOAUTCS B COCTOSIHUU

CIIMHOBOM KUAKOCTU B PCAJIbHBIX (I)I/ISI/I‘-ICCKI/IX OKCIICPUMCHTAx.

Punc.63

CnuHoOBas KUJKOCTh ObLIa IpeicKa3aHa TeopeTudecku B 1973-M roay u ¢ Tex

nop MNPUTATUBAaET K ce0e BHUMAaHUE KaK (PU3UKOB-TEOPETHKOB, TaK U
AKCIEPUMEHTATOPOB.
Heo6xonumo 3aMeTHTh, YTO HaBEJIGHHAs CIIMHOBAasi HEPaBHOBECHOCTb MPHUBOJMUT K
MOSIBJICHUI0O MarHMTHBIX CBOWCTB Yy HeMmarHeTukoB [80]. BbIBOJIBI aBTOPOB
nyOnukamuu [80] MOATBEPXKAAIOTCS U B CiIydyae aJlOMUHHMEBOTO JHCKa BBICOKOH
CTENIEHH OYHCTKH, KOTOpbIM reHepupyer nepemenHoe TII, Haxomsce B cOCTOSITHUU
cuHOBOM )uakoctu. Eciu B (paze renepanuu npasoro TII mogHecTy k amoMHUHMIO,
KOTOPBIA TMOJBEIIEH HAa HUTH, MAarHUT CEBEPHBIM MOJIOCOM, TO AJIOMUHUU
IIPUTATUBAECTCS K MAarHuTy B COOTBETCTBHUM C 3aKOHOM B3aumozeucteus TII. U
HA00OPOT, AJIOMHUHMIA OTTAJKHUBAETCS OT CEBEPHOrO MOJI0Ca MarHuta Ha Qase
reHepanuu jesoro TII. OgHako MeXaHU3M B3aUMOJICHCTBHS YacTHU alFOMUHUEBOTO
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JIMCKAa C MAarHUTOM HaMHOTO CJIO)KHEE U HE MOXKET ObITh 0OBSICHEH TOJIBKO B3aUMHBIM
nputsbkenreMm TII nucka ¥ MarHuTa, Tak Kak MOMBITKM OOHAPYXKUTh MOJ0OHbBIC
SBJICHUSA MPU BO3JCHCTBUM Ha aTtOMUHUEBBIA TUCK TII paznmuuyHoM mpuposl ycrexa
HE UMEJIH.

B »skcnepumentax ucnonb3oBaituck npudoop BEPHAJIA (mpoumsBoacteo OOO
Spinor International, KueB) , renepupytomuii ieBoe CTaTUYECKOE TOPCHOHHOE TIOJIE,
a taxxke npubop ITOPOI-1(mpousBoactBo OO0 Otkiuk, Kues), sBastomuiics
reHEPaTOPOM IMPABOIO JIEKTPOTOPCUOHHOTO TOJISI.

Bo3MoxHO, Tpy B3aUMOJIEUCTBUY AIFOMUHUEBOTO JUCKAa C MATHUTOM IPUCYTCTBYIOT
JIpyTye, HEU3BECTHBIC JO CUX TOp, MEXAHU3MbI, HAlPUMEP, aKTUBALIUSI MArHUTOM
JIOKAJIbHBIX MATHUTHBIX JIOMEHOB (TPYII YIOPSIOYEHHBIX CIUHOB) B AJIIOMUHUMU.

He MeHnee nnTepecHbIM NpeCcTaBiseTcs npekpaiienue reuepanuu TI1 nuckom

IIPU OCBEIIEHUU €T0 JIAMIION CHHETO I[BETA, KOTOpasi UCIOJIb3YETCA B MEIUIIMHCKON
npakTuke. ['eHepaniis  BO30OHOBISETCS B Clydae OCYIIECTBJICHHUS OJOKUPOBKHU
TOPCHUOHHOTO TOJII CUHEW JIaMIIbl C MTOMOILBIO COOTBETCTBYIOIUX CPEJCTB.

CxeMa B3auMOJEHCTBUSI TOPCUOHHOTO MOJII CUHEN JIAaMIIbl CO CIIMHOBBIM MasiTHUKOM
ATIOMUHUEBOIO JIMUCKAa MPEACTABIISIET OCOOBIM HHTEPEC, XOTS OYEBHIHO, YTO 3TO
B3aUMOJICICTBUE TOPCHUOHHOE.

B nanpHeliieM paccMOTpUM SIBJICHHE HEJIOKaJIbHOCTU (CBSI3aHHOCTH,
3alyTAaHHOCTH),0HaPYy>KEHHOE B JKCIEPUMEHTAaX C KOJbIEBBIM MarHuTOM,
pa3/ieICHHOM Ha JIB€ YaCTH, U BBIIICYTIOMSIHYTHIM AIFOMUHHEBBIM JUCKOM.

OnHako TSKENO NPEACTABUTh BO3HUKHOBEHHUE COCTOSIHHS 3allyTaHHOCTHU
MEXAY DSJIEKTPUYECKON JIaMIIOYKOM CHUHEro I[BeTa U KYCKOM aJIOMUHUS,
HaXOJSIIIEMCsl B COCTOSIHUM CIUHOBOM *)ujakoctu. Kak yTBepxknator B [81]— Bech
MHUpP CBSI3BIBAIOT B €IMHOE II€JI0€ aKTUBHBIC CBOMCTBA BPEMEHU — €r0 TEUCHUE U
IJIOTHOCTh — M OHU MOTYT OCYIIECTBJISITh BO3JCHCTBUE Ha SIBICHUS, MEXKIY
KOTOPBIMH HET NPSIMBIX MaT€PHUAIbHBIX CBSI3EH.

Ho 310 y’xe npyroe HarpaBieHUE UCCIIEI0BAHUN.

U coBcem (aHTacTUYECKUM KaKeTcs pakT mpekparieHue reneparuu T11
JTUCKOM, €CJIM caM JHUCK COBMECTUTh C ero ¢otorpadueid. SICHO , 4TO U 3TO
B3aHUMOJIEHCTBUE TOPCUOHHOE.

Ha doto 64 mpencraBnen mpubdop dopnoct-1, renepupyrommii nmpaBoe HopmMoBoe
TOpcuOHHOEe Tmoje. [lpu ocBelleHHH €ro JIamMrnoW CHHEro IBeTa MPOUCXOIUT
WHBEpCUsl U3NydeHus, T. €. npudop renepupyet jesoe TII. ITpu Oosee aetaibHOM
MCCJIEIOBAHUM ATOTO SIBJICHHUS METOJO0M OWOJIOKAIIMH BBISICHUIOCH, YTO B IIBETOBOM

CIIEKTPE U3JIy4eHHUs MPpUOOpa OTCYTCTBYET CUHUM I[BET - LIBET OOKOBOW U BepxHEH
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Hakyeek. XapaktepHo, uto npudbop GEODD (doto 65), sBastommiics aHaqIorom
®opnoct-1 u u3roroBisiemulit "Spinor International”, Kues, nmo 3aka3zy onHoil u3
bpaniry3ckux ¢GpupMm, He UMEET CHHHX IIBETOB B CBOEM COCTaBe.

Peakuueii GEODD Ha ocBellleHHE €ro CHHHMM CBE€TOM SIBJISIETCS IPEKPaAILCHUE
reHeparuu, T. €. peakuuss GEODD mnomoOHa peakiuy amOMHHHEBOTO JHCKA,
HAXOJSAIIETOCSd B COCTOSHUM CIIMHOBOW >KUAKOCTH. OmNuUcCaHHbIE SBIEHUS OyayT
MPaBUWIBHOTO BIOOPA IIBETOBOM raMMbl MPUOOPOB TOPCUOHHOW TEXHUKHU.

Ho cnextp npumeHeHust 3TuX SIBJICHUN TOpa3ao MIUpeE.

doto 64 dorto 65

C.M.loponnn B mnomnyJsspHol kHure "KBanToBas marus" [82]ynoMuHaer
teoputo TII u yrBepkaaeT, "4To MHOTrME MOHATUS U3 TEOPUU TOPCHOHHOIO TMOJIA
MOTYT OBITh BBIPa)KEHBI B TEPMHUHAX TEOPHH 3allyTaHHBIX cocTosiHuA. Hampumep, To,
yto B Teopuu [.M.IlIunosa [5] Ha3pIBaeTCs «HIEPBUYHBIM TOPCUOHHBIM MOJIEM», B
KBAaHTOBOW TEOPUHM MMEHYETCSl «UYUCTHIM 3allyTaHHBIM COCTOSIHUEM», YTO, B OTIINYUE
OT TIEPBOTO TEPMUHA, SIBISETCS OOIICNPUHATHIM B HAy4dHOU cpejie, MOITOMY HeE
BBI3BIBACT JIUIIHUX BOMPOCOB y OMMOHEHTOB. Kak M y MEpBUYHOTO TOPCHOHHOIO
MOJisi, B YHUCTOM 3allyTAHHOM COCTOSIHUM COCTaBJAIONIME IOJACUCTEMBI HE
B3aMMOJICUCTBYIOT MEXJy COOOH B MPUBBIYHOM MOHUMAHUU. Mexay HUMHU €CTb
TOJIbKO KBAHTOBBIE HEJIOKAJIbHBIE KOPPEISLUU, KOT/A B KaXJOM YacTH CHUCTEMBI
(moxacucteme) coaepkutTcs uHGoOpManusi 00 OCTANbHBIX, U BCE OHHM BEIyT ce0s
COTJIACOBAHHO: U3MEHEHUE OJIHOM MTHOBEHHO CKa3bIBAETCS HA JIPYTHX.

PaccmoTpumM siBIieHUME HEJIOKAIbHOCTH (CBA3aHHOCTH, 3allyTaHHOCTH),
OOHapyEHHOE B SKCIEPUMEHTAaX C KOJBIEBBIM MAarHUTOM, pPa3jeJICHHOM Ha JBE

4acTHu, T.C. U3 KOJIBLCBOTO MAruuTa IMyTeEM pasaCICHUA IMOJIYUUIN IBC IMMOACHUCTEMEI,

148



paHee B3auMojcicTBylommMe. B paccMarpuBaeMoM clly4ae BIIOJIHE JIOTHYHO
NPUMEHUTh TEPMHUH ‘‘3aIlyTaHHOCTH’, T.K.paHE€ MarHuUT ObUT CIUHBIM IICNIBIM, a
TIOCTIE pa3IeIICHHS MTOJIOBUHKHU (TIOJICUCTEMBI) OKa3aJIUCh COCTOSTHUM 3aIlyTaHHOCTH.
Ecnu monoBUHKH pa3/ieIeHHOTO MarHUTa PacloyIOKUTh Ha HEKOTOPOM PAacCTOSTHUU
IpyT OT ApYyTa, TO MEXKIYy HHUMH BO3HHKAIOT HUTH (CHJIOBBIC JIMHHH) MarHHUTHOTO
TI0JIs1, 3aBUCSIINE OT B3aUMHOTO PACTIONIOKEHUS TIOJIOBHHOK MarHuTa.

Ecnu mooBHHKY MarHuTa pacroyioXeHbl TaKuM 00pa3oM , Kak Ha ¢GoTto 66, T.

C. CCBCPHBIMHU IIOJIFOCAMM BBCPX, TO MCKAY IIOJIOBUHKAMHW MAIrHUTOB MW 3a HX

npenaenamu TII oTcyTCTBYET.

doto 66

doto 67

B nonoxenun (doro 67), korna onHa M3 MOJOBHHOK MarHUTa pa3MelieHa CBEpXY
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QTIOMUHUEBOr0 JHcKa, TeHeparus TII amoMUHUEBBIM TUCKOM MPEKpaIaeTcs.

doto 68

AHanornyHas KapTHHA Ha0JIF01aeTCsl, KOT/a IMMOJIOBUHKH MarHUTa Paciiol0XeHBI
IOKHBIMH TIOJIFOCAMH BBEPX: MEXIY IMOJIOBUHKAMH MAarHUTOB M 3a HX IpeJIeiIaMH
TII orcyTtcTByeT (poto 67).

doto 69

[Ipu HaxoxaeHUHM OJHOM U3 MOJOBMHOK MarHuta (poro 69) cBepxy
QIIOMUHHEBOIO JIMCKA, T€HEpallysl TOPCUOHHOTO MO aTFOMUHUEBBIM JIUCKOM TaKKe

OTCYTCTBYET.
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Ecnu pacnoniokuTh MOJOBUHKM MarHuTa Tak, Kak nmokasaHo Ha ¢oto 70, To
MEX Iy MTOJIOBUHKAaMU MarHuToB o0pa3yetcs npasoe TII SR , 3a npenenamu
nosioBUHOK — JieBoe TII SL .

doto 70

[Ipn HaxoxaeHWW OJHOW U3 MOJOBMHOK MarHuta (poro 71) Ha TOBEPXHOCTHU
ATIOMUHUEBOrO JMCKA, MPUYEM FOKHBI MAarHUTHBIA TOJIOC MarHuTa KacaeTcs
HEIMOCPEICTBEHHO MOBEPXHOCTH aJIOMHHHMEBOrO JIMcKa U reHepupyer jesoe TII , To
JIUCK B TAKOM Clly4yae TakXe MOCTOSHHO reHepupyet jieoe TII B TeueHue BpeMeHu
HAXOXKJEHUS HA HEM TIOJJOBUHKH MAarHUTa.

doto 71

Ecnu pacmonoxuTh MOJIOBUHKY MAarHuTa Tak, Kak MOKa3aHo Ha (HoTo 82, TO MEeXIy
MOJIOBUHKaMU MarHutoB oOpazyercst ysieoe TII SL , 3a mpenenamu mojJoBUHOK —
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npaBoe TII SR.

doto 72

[Ipy HaxoXACHUU OHOM W3 MOJIOBUHOK MarHuta (GpoTo 73) Ha MOBEPXHOCTHU
QIIOMUHUEBOIO JIMCKA, NMPHUYEM CEBEPHBIM MArHUTHBIM IIOJIIOC MarHuTa KacaeTcs
HEIMOCPEACTBEHHO TOBEPXHOCTH aJIFOMUHUEBOr0 IMCKa U reHepupyet npasoe TII, To
JIMCK B TAaKOM CITy4ae TaKXke IMOCTOSHHO TeHepupyet npaBoe TII B TeueHne BpeMeHH
HAXO0XJICHUSI HA HEM MOJIOBUHKU MarHuTa.

DKCHEepUMEHTaJbHO YCTaHOBJIEHO, uTo reHepauus TII npekpamiaercs, ecnu
MOJOXUTh IEJNblii MarHUT Ha alIOMHUHUEBBIM AUCK. llocne Toro, kak MarHut
youpator, renepanus TII BozoOHOBHsiercs. OmHAKO, €CIM KPYTJIbI MarHuT
MIOCTAaBUTh HA AJIFOMUHHUEBBIN JUCK BEPTUKAIBHO, TEHEPALMs HE MPEKPAIIAETCH.

MBI CTOAKHYIHCH C PU3HUECKUMU 3P (HEKTaMu, KOTOPbIE HE YIAETCS TOKa OOBSICHUTD
B paMKax H3BECTHBIX HAyuyHbIX KoHUenuuid. OOHapyKeHbl HEKOTOPHIE YCTONYHUBO
(buKcupyembIe SIBJICHUS.

B coorBercTBUM ¢ (PUTOHHOW MOJEIBI0 (U3MUECKOTO BaKyymMa MO AKHMOBY, Y
(UTOHHBIX SJIEMEHTOB UMEETCS JIBA METACTAOMIbHBIX CIIMHOBBIX COCTOSIHUS St u Sl.
[TockonbKy CHUHOBas MOJSPHU3ALUS COXPAHSETCS B METACTAOUIBHOM COCTOSIHHH,
3¢ EKThI EPEKITIOYCHUSI TeHEePAIlui TOPCUOHHBIX TOJIEH aTIOMUHUEBBIM JHCKOM C
JIEBOIO TOPCUOHHOTO IOJIS HA MPABOE WM MPEKpaIIeHUE TeHEPALMH TPOUCXOIUIIO C
HEKOTOpPOM 3aJepkKKoi, 00ycioBileHHOW (aHTOMHBIMU 3(dexrtamu. [Ipyrumu
CJIOBaMH, CHUH-TOPCHOHHOE BO3MYILIEHHE IMPOCTPAHCTBA MOMKET COXPAHATHCS EIIIE
HEKOTOPOE BPEMsI IIOCJIE TOTO, KaK IMTPEKPATUII CBOE JEHCTBUE UCTOYHUK, BHI3BABILIHI
€ro MOSIBJIEHHE, a CIIMH - OO TeX IOp, IOKa HE IPOU30MIECTEr0 AUCCUIIALMS I10J

JIEUCTBUEM JPYTUX UCTOYHUKOB TOPCUOHHBIX ITOJIEH.
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doto 73

®dapajeit He ObUT MAaTEMaTUKOM, OH MPEACTABIISIT AJIEKTPUUECKOE U MarHUTHOE
MoJisl, KaK pacxoJsIlHecsi BO BCE CTOPOHBI CHIJIOBbIE JMHUU. CHUIIOBBIE JIMHUM IO
dapajero, — 3TO HATJSIHOE OTOOPAKEHUE PEANbHBIX MPOIECCOB, MPOUCXOISIINX B
MPOCTPAHCTRBE.

" @apazeil CBOMM MBICIICHHBIM OKOM BHUJIEJT CUJIOBBIE JIMHUU, TPOHU3BIBAIOIINE
BCE MPOCTPAHCTBO. TaM rie MaTeMaTUKU BHUIEIU LEHTPbl HANPSHKEHUS CHII
nanpHOIencTBUs, Dapajiel BUIET MPOMEKYTOUHBIA areHT. [ 1€ OHM HE BUIEIU
HUYETO0, KPOME pPACCTOSHUS, YJOBIETBOPSASACH TEM, UYTO HAXOIWIHU 3aKOH
pacrpenieneHus Cuil, JCUCTBYIOMME Ha ajekTpuueckue dronnb, Dapaneit uckan
CYIIHOCTb PEAJIbHBIX SIBICHMI, IPOTEKAIOIINX B cpejie’.
[IpoBeneHHbie JKCHIEPUMEHTHl (AKTUUECKU TOATBEPKAAOT BO3MOXKHOCTH
YIOpaBJIEHUSI CIHUHOBBIM COCTOSTHUEM DJJICKTPOHOB YIIOMSHYTOI'O aJIlOMHHUEBOIO
JIMCKa C TOMOIIbI0O HCKYCCTBEHHBIX MAarHUTOB, T. €. HMMEETCS BO3MOXXHOCTb
reHepanuu TII BbIOpaHHOW TONSIpU3alMK MaTepualaMH (BEIIECTBaAMH), KOTOPBIM
MpUCYIIee SBJICHUE CITMHOBOTO MasTHUKA.

Ho oxkazanocsk, 4TO aTtOMUHUEBBIN TUCK pearupyeT Ha MAarHUTHOE T0JI€ 3eMIIH.
B ciyuae, eciu caM JUCK OCTaBUTh BEPTUKAIBHO, TO TE€HEPALIMS UCUYE3AECT.

PaccmoTtpum 310 siBnenue Oosiee metanbHO. JOCTOMHCTBOM CIIMHA 3JIEKTPOHA
ABIIIETCSI TO, YTO OH pearupyeT O4eHb OBICTPO HA Majible MAarHUTHBIE MOJS. T. €.
MarHUTHOE MoJie 3eMJIM TaKXKe BIUSECT Ha PEKUM T€HEPAIIMU JUCKA.

N3BecTHO, yTO 3€MHOM 1Iap ABISIETCS €CTECTBEHHBIM MOCTOSIHHBIM MArHUTOM
(puc.74), BOKpYr KOTOPOIO CYIIECTBYET MAarHMTHOE IMoje. MarHuTHble CHIIOBBIE
JVUHUM TEOMAarHUTHOTO TMOJISI BBIXOAAT M3 FOKHOINO MArHUTHOTO TOJIOCa U
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3aKaHYUBAIlOTCA B CCBCPHOM, IIPpXM O3TOM MArdWTHBIC IIOJIOCA HE COBIAAAIOT C
reoac3ndcCKUMHU IMOJIIOCaMU.

Puc. 74

Toukn 3emiu, B KOTOPBIX HANPSIKEHHOCTh MArHUTHOTO IOJ HMEET

BEPTUKAJIbHOE HAIpaBJICHHUE, HAa3bIBAIOT MAarHUTHBIMU MOJIIOCAaMU. Takux TOuek Ha
3emiie Be:
CEBEPHBI MArHUTHBIM TIOJIKOC U FOKHBIM MAarHUTHBIA IOJIIOC. XapaKTEPUCTUKOU
MarHuTHOrO Mojsl 3eMJIM, KaK M BCAKOTO MAarHUTHOI'O TOJISI, CIYXXHUT €ro
Hanpaxcennocms F unm ee cocraisromue. g pasnoxeHuss Bektopa F Ha
COCTaBJISIOIIME OOBIYHO TNPUHUMAIOT MPSMOYTOJIBHYIO CHCTEMY KOOpPJIMHAT, B
KOTOPOM OCh X OPUEHTUPYIOT MO HAIIPABJICHUIO reorpauyeckoro MepuanuaHa, y - mo
HaIPaBJICHUIO NApaJJIENH, IPU ATOM MOJIOKUTEIBHBIM CUATAETCS HAIIPABJIEHUE OCH X
K CEBEpY, @ OCU Yy - K BOCTOKY. OCh Z B TakoM city4ae Oy/IeT HalpaBiieHa CBEPXY BHU3
K HeHTpy 3emiu. MMeHHO B3auMOJEUCTBHE CIUHOB BJIEKTPOHOB AJIIOMHUHUEBOIO
JIUCKA C COCTABJISAIOIIENH MATHUTHOTO MOJs 3€MJIM, HAIIPaBIECHHOW K LIEHTPY 3E€MIIH U
TEeHEPUPYIOLIEH TOPCHOHHOE I10JI€, IPUBOJNUT, NPEAIOI0KHUTENIBHO, K TPEKPALLICHUIO
reHepalid TOPCHUOHHBIX Tojied AuckoM. dusmueckas mnpupona 3TOrO SBICHUS
MOJJIEKUT TIIATEIbHOMY U3YUYEHUIO.

B nenom cuctemaM, B KOTOpbIX Ha0JI0/1aeTCs KBAHTOBOE MOBEACHUE CIIMHOB,
oOecrieyeH O0JIbIION HHTEPEC CO CTOPOHBI YUEHBIX U SKCIIEPUMEHTATOPOB.
Heckonbko JleT Ha3anl Ha aBaHCLEHY BBILUIA HOBAas TEXHOJIOTHSI, MOJy4YUBLIAs
Ha3BaHue "cUHTPOHMKA" (Spintronics — OT spin transport electronics uiu spin-based
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electronics).CIUHTpOHUKA MPEANOaracT HCCIEIOBaHUE AaKTUBHOTO KOHTPOJS U
MaHUMIYJIAIHUIO CTENEHSIMH CBOOOABI CIIMHOB B CHCTeMax TBepJbIX Teda. OCHOBHOE
BHUMAaHHE YICJSIOT (U3UUECKUM MPUHIMIAM, JIEKAIIMM B OCHOBE MOJISPU3AIUU
BpallleHUsl, TMHAMUKH BpaIleHus, U Jp., MEXaHU3MBbI JEKOTEePEHIIMU B METaJIaXx.
BriBo1bI:

1.O0Hapy>KeHO CyIIeCTBOBAHUE MATEPUAJIOB, B KOTOPBIX KOJI€OaHUsI CITMHOBOU
MOJISIPU3ALMKY BO3ZHUKAIOT CAMOIIPOU3BOJIBLHO U MOAAEPKUBAIOTCS TOCTOSIHHO.

2. Ilpu pa3zaeseHust MOCTOSTHHOIO MarHUTa KaxKJas U3 €ro 4acTe CTAaHOBUTCS
MaTepuaibHON CUCTEMOM, 00aarome COOCTBEHHBIM CITUHOBBIM (TOPCHOHHBIM )
TMIOJIEM.

3.Mexy CHUHOBBIMHU CUCTEMaMH TIOJOBHUHOK MArHUTOB peajau3yercs
3aIyTaHHOE
cocrosane (entangled state), B ocHoBe KoTOporo JiexUT 3G(PEKT KBAHTOBOU
HEJIOKAJIbHOCTH.

4. Ilpu B3aMMOACHCTBUM TOJIOBUHKM MarHuTa C allOMUHUEBBIM JUCKOM,
HaXOJSIIIIUMCS B COCTOSIHUM CIIMHOBOM >KUAKOCTHU, U MPU 3TOM B3aUMOJICUCTBYIOIIAS
MOJIOBUHKA MarHuTa HaXOJUTCS B 3allyTaHHOM COCTOSIHUM C JIPYrOd IMOJOBUHKOM,
QTIOMUHUEBBIA JUCK TEHEPUPYET TOJIbKO MpaBO€ WU TOJIBKO JIEBOE TOPCHOHHOE
MoJjie B 3aBUCUMOCTH OT TMOJIOKEHHUS MArHUTHOTO TOJIFOCA IOJOBUHKM MAarHura,
KOTOpas COPUKACAETCS C MOBEPXHOCTHIO JTUCKA.

5.IIpu coBmemenun ¢oTtorpaduu aTIOMUHUEBOTO IHUCKA C CAMUM JIHCKOM
MpeKpaliaeTcs reHepaius TOPCHOHHOTO TOJISl , YTO TOBOPUT O HAJIMYUU 3aITyTAHHOTO
COCTOSIHUSI MKy (hoTorpadueit u caMuM JTUCKOM.

6.00Hapy>XeHO B3aWMOJCHCTBHE NHNCKAa, HAXOJAIIETOCS B COCTOSHUU
CITMHOBOM KUJIKOCTH, C MATHUTHBIM T0JIeM 3eMJid. [[McK B BEpTUKAILHOM COCTOSTHUM
BBIXOJIUT U3 PEXKUMA CIIMHOBOM JKUJIKOCTH.

7.1loaTBEpxKI€HA BO3MOXKHOCTH YIPABICHUS CIHUHOBBIM COCTOSSHUEM
AJIEKTPOHOB YIIOMSHYTOI'O aJIOMHHUEBOIO JUCKa C TIOMOIIBI MCKYCCTBEHHBIX
MarHuToB, T. €. UMEETCS BO3MOXXHOCTh T€HEPAIlMd TOPCHOHHBIX TOJEH BBHIOPAHHOU
MOJIAPU3AIIMKM MaTepHallaMu (BEIIeCTBaMH), KOTOPHIM IPUCYIIEE SBJICHUE CITMHOBOTO
MasiTHUKA.

B ¢usuke smeMeHTapHBIX YacTHIl W3BECTHA TEOPHUS 0 3aIllyTaHHBIX
AJIEMEHTAPHBIX YacTHUIlaX, U 3TO O3HAYaeT, YTO BCE , UTO MPOUCXOJUT C OJHOU
YaCTULIEH, TOYHO TO K€ MPOUCXOJUT U C APYrOl TAKOW K€ YACTHUIICH, €CIU 3TU
YaCTHUIIBl  HAXOJATCSA APYT OT JApyra Jaibliie, 4eM paJdyC M3BECTHBIX MOJICH
B3aUMOJIEUCTBUMN.
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3amyTaHHOCTh WJIM CIYTAHHOCTh HE O3HAYaeT  CBA3AHHOCTH. BaXHbIM H
00s13aTEeNIbHBIM YCIOBUEM BO3HUKHOBEHHSI 3aIIyTAHHOCTH MEXAY 3JIEMEHTAPHBIMU
YaCTUIIAMH SIBJIIETCS OJIMHAKOBOCTH (ha3 COCTOSIHUSI IPOCTPAHCTBA B MOMEHT HUX
POXJIEHHUSA, a HE MPOCTPAHCTBEHHAs! OJIM30CTh poXkAcHUS. DEHOMEH 3alyTaHHOCTH
(GU3HYECKUX COCTOSTHMUN WJIM HECemapaOenbHOCTU — 3TO OOBEKTHUBHBIN pe3yibTaT
KBaHTOBOW  (u3uku. OJHUM U3 OCHOBATEJIEH TEOPUHM 3alyTaHHBIX COCTOSHUMN
apigercss poccuiickuil pusuk C.M.Jloponun. biaronaps ero HayuHsIM paboTam
c(opMyIUPOBaHO KaK HAyyHOE HAaNpaBlieHUE B COBPEMEHHON (DM3HKU — TEOPHs
3alyTaHHBIX COCTOSIHMM, KOTOpas CErOAHs COCTaBIsi€T OCHOBY TaK Ha3blBaeMOM
«KBaHTOBON marum». Jwm Hanucana mMoHorpadus moj TakuMm Ha3BaHueM [82] u
Onaroyapsi emy, y>k€ MHOTO JIET CYIIECTBYET JJIEKTPOHHBIN BapHaHT (PU3NUECKOTO
KypHaia..

Kak ormeuaercss B monorpaduu [82], 3amyTaHHBIE COCTOSHUSI — SIBISIFOTCS
HEOTHEMJIEMON YacTbl0 PEAIBHOCTH — BCE 3TO CIHOCOOHO  KOPEHHBIM 00pa3oM
U3MEHHUTh HAIllE [PUBBIYHOE MUPOIOHUMAHUE U BBIBECTH €r0 Ha Kaye€CTBEHHO
HOBBI ypoBeHb. OKpyXaromuii MUp B CBETE€ 3TOr0 HOBOTO (pu3mueckoro ¢akra
OKa3bIBa€TCAd HAaMHOI0 Ooraye TOro, YTO MPENOJHOCUT HaM Kilaccuuyeckas (u3HKa.
B HeM mpoucxoasT 0ObEKTUBHBIE IPOLIECCH POSBICHUS, KOTOPbIE HEBO3MOXKHBI B
paMKax CTapbIX NPEICTABICHUN, OHU BBIXOJAT 32 MPEIETbl Jaxe caMOW JEP3KOil
danTazum, BcTpeyaroneicss B (paHTacTUYECKUX poMaHax [82].

KBaHTOBas Teopusi Hay4wjach MCIOJIb30BaTh  SIBJICHHS 3aIlyTaHHBIX COCTOSHUN
CErofHs Ha IPaKTUKE B TEXHUYECKUX YCTPOWCTBAX, HAIpPUMEP KBAaHTOBO-
NUKTOrpaUUecKue ycTpoiicTBa.

3anyTaHHOCTh — 3TO CHEIU(PUUECKUH THI B3aUMOJEHCTBUA MEXIY
COCTaBHBIMU YacTsIMU cUCTeMbl. KBaHTOBas 3alyTaHHOCTb — 3TO COCTOSIHHE
HEpa3pbIBHOW IIEJIOCTH, €JIMHCTBA, COCTOSIHUA  COCTABHOM CHCTEMBI, KOTOPYIO
HEJIb351 Pa3/ICNIUTh HA OTHAEJbHBIC , TOJHOCTHIO CAMOCTOSITENIbHBIE W HE3aBUCHMBIC
YacTH, T.€. SIBJISIETCS HecenapaOeabHbIM WM HEPa3eIMMbIM COCTOSTHUEM.
KBanTOBas 3amyTaHHOCTh MPECTABISAET CO00M OOBIYHYIO0 (DU3UYECKYIO BEIIMUUHY U
B KOJMYECTBEHHOM ONMCAHMM MOXKHO IIOCTYHaTh TaK ¢ OOBIYHBIMU (PU3NUYECKUMU
BEJIMYMHAMU, XapaKTEPHBIMU JIJI1 MaTEpUaJIbHOTO MUpA.

BrICKka3pIBalOTCS YTBEPXKIACHHUS, 4YTO HecenapadelbHOCTh 00BEKTOB
XapaKTepHa JUisl MaTepUalibHOTO U HEMaTepHallbHOro Mupa. Matepusi, uMmeronias B
COCTaBE CITyTaHHBIE YACTULbI, CTPEMUTCS K CONMIKEHHUIO.

Panee HKCIIEPUMEHTAILHO OBbUIO TMOKa3aHo, YTO KOJIBIIEBON (OpMBI

MOCTOSIHHBIHN MAardurT, Ipu pasaciICHUM €0 MCXaHWYCCKHU Ha ABC 4aCTHU, ITOBTOPSACT

156



T€ K€ XapakTepUCTUKU N M S MOJIFOCOB MarHuWTa, KOTOpPbi€ OBUIM Yy HCXOJHOTO
MarHuta. [lo-BuauMoMy, Takoe JIeJIeHUE MOCTOSIHHOTO MarHuTa, ¢ COXpaHEHHUEM
MOJIAPHOCTH MAarHUTHOT'O COCTOSIHHS, BO3MOJKHO JI0 YpPOBHS JpOOJIeHHE MarHura.
[TosABASAOTCS HHTEPECHBIE BO3MOXKHOCTH MOJISIPU3YIONIETO JCHUCTBUSI TaKHUX
pa3JeeHHbIX MAarHUTOB (PU3WYECKON Cpelpl B 3aBUCUMOCTH OT MX  B3aWMHOTO
pacnionoxkenusi  npoctpaHcTBeHHOro (N-N, N-S u S-S) u or opueHTaumum 3tHx
B3aMMOJICUCTBYIOIIUX YacTE€ MarHuTa OTHOCUTEIBHO HAMPABJICHUS MArHUTHOIO
noJist 3eMJIN.

Hexotopble acnekTbl 3TOM mpoOjieMbl ObUIM H3YY€HbBl HAaMH C IOMOIIBIO
WCIIOIb30BaHUsl B KAa4eCTBE  MHJAMKATOpa TOJIS, BO3HUKAIOIIETO B IMPOCTPAHCTBE
MEXy MarHuTaMu, IPUPOJHYIO TUTHEBYIO BOLY.

Konb1ieBoil MOCTOSIHHBIA MarHUT MUMEN CIIMHOBYIO OPUEHTAIIMI0 MarHUTHBIX
MOMEHTOB TaKyl0, YTO MEPHEHIUKYJISIPHO INIOCKOCTH MarHuTa YCTaHABIUBAIUCH N
U S MOJSPHOCTU IUIACTUHBI MarHuta. lIpu NpoOM3BOIBHOM pacKaldblBAHUU WIH
pacnWIMBaHUM IUIACTUHBI, 00€ IJIACTHHBI COXPAaHSUIM Ty K€ opueHTauuto N u S
MEPICHINKYJIIPHBIX TUIOCKOCTH IJIACTUHBI, HO TETEph 00€ pa3/e/ICHHbIE TIIaCTHHBI
MPOSIBIISIIA MEXKJTYy COOOM B3aMMOJIEHCTBUE B TUIOCKOCTH  Pa3/IeJICHHBIX YacTew,
XapakTepHOE  B3aUMOJICMCTBUE IJi JIBYX  OTJEIbHBIX IUIOCKUX  MAarHUTOB,
COOTBETCTBEHHO N HJIH S MOJSPHOCTH.

Mexny pa3iaeineHHbBIMU TOJOBUHKAMU IJIOCKOTO KOJIBIIEBOI'O MAarHuTa,
HAXOJSAIUMUCA MEXIy CcOo00i, Korja MPAKTUYECKU YCTAHOBJIIEHO pPaBHOBECHE
B3aumoenctBus  (N-S, N-N wnu S-S), ycraHaBnuBanach CTEKJISHHAs €MKOCTh C
WHJIUKATOPOM - BOJIOM. OpueHTalMs ATUX ABYX MarHUTOB ObllIa TAKOM, YTO CHJIOBBIC
JUHUM MArHUTHOTO TO0Js, HampaBieHHble OT N K S MarHUTHOTO TIOJISI
OPUCHTUPOBAIHUCH OTHOCHUTEJILHO HaIpaBJICHUS MarHMTHOTO TIOJIST 3eMJIH,
COOTBETCTBEHHO MMAPAJIIENBHOE W AHTUIIAPAJUIEIIBHOE PACIIOIOKEHUE.

Oddext BIUSHUA MArHUTHOTO TMOJISI  B3aUMOJCHCTBYIOUIMX  MOJOBHHOK
MarHuTHOTO TIOJISI HA CBOMCTBA BOJBI-MHAMKATOPA, OIPEACISICS 0 U3MEPEHUIO
psiga (QU3MYECKUX XapaKTEPUCTHUK  BOJABI NI JIBYX  IOJOBHHOK MAarHUTOB H,
COOTBETCTBEHHO, I N U S  OpHEHTAalMd MAarHUTHOIO MOJSl TMOJOBUHOK MarHuTa,
NEPNEHIUKYJISIPHO K IUJIOCKOCTHU IJIACTUHBI MATHUTA.

N3mepsimuck clieyroie napaMmeTpbl BOAbl: KUCIOTHO-ILIEIOYHOE paBHOBECHE,
napamerp pH; MPOBOJAMMOCTh Ha TMOCTOSSHHOM Toke o, B ukSm; oOmas
KOHI[EHTpalMsl pPAaCTBOPUMBIX IpHUMeced B BoAe, u3MepsaeTcss B wMr/ia, TDS;
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN oTeHIMaN BoAsl, OBII, B mV.

Bce PE3YJIbTAThI I/ISMCPCHI/Iﬁ CpaBHUBAJIUCHL C JAHHBIMH PICXO)IHOﬁ, KOHTpOHBHOﬁ
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BOJIOM, O€3 MAarHUTHOTO ITOJIS.
B tabnuue 1 npuBeneHbl pe3ynbTaTbl U3MEPEHUN (DU3NUECKUX CBOMCTB BOABI IS
JIBYX CIIy4a€B pacClOJI0KEHUSI MATHUTOB OTHOCUTEJIBHO HAIPAaBICHUS MarHUTHOTO

oISt 3EMITH.

Tabanma 1
H
amnpaBlICHU - DS OBII
e [TonsipHoCTh MaruuTa pH
N-S (uSm) (mr/m) (mV)
N 8.32 514 370 +90
N —S S 8.21 467 325 +180
N+S 8.20 482 336 +185
I K 8.26 469 837 1196
Hanpasnen , ; - DS OBII
ue OJIIPHOCTH MarHuTa
NS P P (uSm) (mr/) (mV)
N 8.29 470 340 +220
N —S S 8.25 473 333 +220
N+S
11H; 8.29 466 344 +225
TaOmuna 2
Hanpasnenue
; (N+8), (N+S), (N+S )
Hn H3
H || H; 8.20 8.26 8.26
8.29
H 1H, 8.27 8.26
Tabnumna 3
Bona pH c TDS OBII
(uSm) (mr/1m) (mV)
St 8.08 6.33 373 +20
KoHnTtposnbHas 8.13 696 421 +45
-0.05 -63 -48 -25
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Bona pH c TDS OBII
(uSm) (mr/m) (mV)
Sk 8.17 596 363 +43
KontponbHas 8.21 648 402 +51
-0.04 -52 -39 -8

W3 nanHbIx Tabnuibl 1 cneayer, 4To BAUSHUE MOJS MOCTOSIHHBIX MAarHUTOB Ha
CBOICTBa BOABI - AeTeKkTopa Oousbiie ausg opueHtaumu H 11 Hs, yvem s HT [ Hs,
T.e. BOJa OTKJIMKAeTCs Ha OCOOEHHOCTHU OpPHEHTAllMd MAarHUTHOIO OIS
MOCTOSIHHOT'O MAarHUTa OTHOCUTEIIbHO MarHUTHOTO MOJI 3€MJIU.

Hapenennas quccuMeTpusi CBOMCTB BOIBI OoubIne I repBoi opueHTanuu H u Hs
(11), uem nns Bropoit HT | Hs.

B Tabnuue 2 npuBedeHbl pe3ynbTaTbl 3HaueHWd  u3MepeHuid pH Bomxpl,
MOJIYYEHHBIX [JIs1 0Opa3lOB  BOJl HABEACHHOM MArHUTHBIM TOJIEM  Pa3IM4yHON
opueHtraiuu (N u S). Uagexkcel 3, T uk oTHocsaTca k pe3ynbrataM: (3) —
sKcIiepuMeHTaabHoe 3HaueHne pH mocne ciustHus Box N u S mongpuzanuu; (T) -
3HaueHus: pH, Kak pe3yJbTaT reoMeTpudeckoil cymMmsbl 3HaueHut pH miss N u S
nosiel Bo3aeicTBug Ha Boxy U (k) — 3HaUYeHHWE KOHTPOIBHOW, UCXOMHOW BOJIBI 10
BIIMSHUS MarHUTHBIX MOJIEN.

B tabnuiie 3 cpaBHUBAIOTCS pe3yJbTaThl W3MEPEHUN OCHOBHBIX (DU3UYECKUX
XapaKTEPUCTHK BOJ, 00padoTaHHbIX N MarHuToM (Sg — BoAa) U S MarHuToMm (Sp —
BOJIa) U UX CPABHEHMS C IaHHBIMU JJIsI KOHTPOJIBHOW BOJIBI.

W3 mosry4eHHBIX SKCIIEPUMEHTAIIBHBIX JAHHBIX MOYHO CJI€JIaTh BBIBOJ O TOM,
YTO MOJYYEHHBIE MEXaHUUYECKUM pa3ACIICHUEM KPYIJIOM MarHUTHOM IJIACTHHBI Ha
JIBE OJIMHAKOBBIC YACTW NPHUBEIM K 0OPa30BaHUIO JIBYX IOCTOSHHBIX MAarHUTOB C
COOTBETCTBYIOIIMMU UJEHTUYHBIMU XapaKTePUCTUKAMHU KOMIIOHEHT N U S mosieil.
Oddext Bmusausas N U S mosnsipu3aliiud  MarHUTHOTO TOJIS SABJISETCS PE3yJIbTaTOM
HABEJICHHOTO COCTOSIHMs  3alyTaHHbIX cOCTOsSHMM R u L opumeHTanmm cnuHOB

MOJICKYJBI BOJABI ITIOCTOAHHBIM BHCIIHUM MAIrHUTHBIM ITOJICM.
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Topcuonmﬂe MoJid MAarHuToB

[lanee paccMOTpUM TOPCHOHHBIE TTOJISI MATHUTOB.

JIt000¥i MOCTOSSHHBIM MAarHuT, TOMMMO MarHuTHoro mnois, obiamaer TII. Ha
dboTo 75 mpeacTaBlieHa AuWarpaMMma HampaBJIEHHOCTH KojjekTuBHOoro TII
MMOCTOSHHOTO MAarHuTa MO CPAaBHEHUIO C €ro MarHuTHbIM TmojieM. llpwm
HaMarHUYUBaHUU (GeppOMarHeTUKa OCYIIECTBISIOT YHOPSATOUYCHHEC
MPOCTPAHCTBEHHON OPHUEHTAIUU MOJEKYJISIPHBIX TOKOB, KOTOPBIE CO3JAI0T
MIEPBUYHBIE MArHUTHBIC TIOJIS, YTO, BEJAET K YIOPSJAOUYCHUIO U KJIACCUYECKUX CIIMHOB,
MOPOXKAAEMBIX JBHKEHHUEM DJIEKTPOHOB B KOJIBIEBBIX MOJICKYJISIPHBIX MarHUTAaX.

JedicTBUTENbHO, COOCTBEHHOE BpAIIEHHUE DIEKTPOHOB BHYTPH

HAMarHM4eHHOTO (eppoMarHeTuka MOPOXKIAET CYMMapHOE€ MarHUTHOE U

TOPCHUOHHOC I10JIC MAI'HUTA.

Kpome Ttoro, mosiBuiics HOBBIM B3IUISL HAa MAar"HeTW3M, KOTOPBIM XOPOUIO

coryacyercs ¢ reopueit TII.

Crapblii M HOBBIH B3IJISI]] HA
i

4 M =

! ) i . rr—
It
AN NI\ MR
e R W : 4!1 - :
R R 330
«—ith ir"Q', By PESEE
b= \ _
| - e e
TI raie ity
®oro 75
IMTPABOE r
TOpcHOH160- rGHT |
HOE ToJie Torsion field ]N S
|

adapted from Nachalov & Sokolov

160

bt

LEFT
Torsion field noine

Mara€Tus3M.

JIEBOE
TOPCHOH-HOE



(u3 xHuru [leru ®enuxc [labpo - DyeraHtHoe OOpeTEHHUE CHJIBI. DBOJIOLUS
cosHanus ( www.auracom.com/~dpl)).

B crapoii uHTEeprpeTaiui MarHUTHBIE CUJIOBBIE JUHUU BBIXOIAT U3 FOxHOTO
u BxoAsaT B CeBepHbIN MOJI0C,C, Wik, Ha000poT, u3 CeBepHoro B HOHBIN MOJIOC -
[IpU aIbTEPHATUBHOM PACCMOTPEHHH.

HpBuc u Poync paspaGotanu HOBBIA B3IJIsA] Ha MarHetusMm. Buxpu
TOPCUOHHOTO TMOJISI ABUXYTCS B O0O0OMX HampaBieHUAX OJHOBpeMmeHHOo. Ilo
onpenenenuto J3Buca m Poynca, “kabenn cuir” BBIPaXarOT yalbHOCTb — Ka)KIIbIA
BpaIllaeTcs B MPOTHUBOMOJIOKHOM HaIlpaBJI€HUH, MOKHUAAs OJWH TOJIC U
nyTewmecTBys K Apyromy. Odpasyerca mabioH (MaTTepH) B BUAE NETIH BOCBMEPKHU.
Ha doro 75 u3 xuuru Ilerm denukc J[abpo mokazana ¢opma TOPCHOHHOTO TOJIS
MOCTOSTHHOTO MarHuta. OTMETHUM, YTO CYIIECTBYIOT MPABOE U JIEBOE TOPCHOHHBIC
noJisi (CEeBEPHBIM MOJTIOC MarHuTa JAEMOHCTPUPYET  MIPaBOE TOPCUOHHOE IIOJIE).
Kaxnpiil ¢puszndeckuit 00beKT 0071a71a€T COOCTBEHHBIM TOPCUOHHBIM TI0JIEM, KOTOPOE
MOKET OBITh PE3yJIbTATOM B3aUMOJICUCTBUSL (POPMOBOTO COOCTBEHHOTO TOPCUOHHOTO
TOJII ¢ TIOTOKOM TOPCHOHHOTO ToJist 3emiun).  braromapst atomy (akTty, TOpCHOHHOE
0JI€ MOCTOSSHHOTO MarHuTa CoCOOHO B3aMMOJCHCTBOBATH C JIIOOOM CyOCTaHIIMEH,
JIaXxe ¢ TOM, KOTOpasi HE HaMarHWu4YMBaeMasl Uiy SBJISIETCS JUaMarHUTHOM.

Hanpumep, MarHuT MOET BIUATH Ha CBOMCTBAa BOJbl. Bola — AnamMarHeTuk,
TO €CTh HE MOXKET HamarHu4duBatbcs. OHAKO, CTPYKTypa BOJbI OyJIeT pearupoBaTh
Ha TOPCHOHHOE Ioje maruuTta. KoHewyHo, mt000€ MarHMTHOE IIOJIE CBSI3aHO C
TOpCUOHHBIM. Ellle 0JIHO mpencTaBiIeHuEe MOJISl CTEPKHEBOrO MarHuTa J1aHo Huxe.B
IEHTPE CTEPKHEBOTO MarHuTa CYIIECTBYeT 00JacTh HYJIEBOTO MarHeTu3Mma,
Ha3biBacMmasg cTeHoM bioxa. B 3Toll 30H€  NPOUCXOAUT HM3MEHEHUE CIMHOBOM
noygpuszanu Ha 180° oOpaszyercs mnarTepH (11a0J0H) BOCBMUOOPA3HOM METIU B
30H€ HYJIEBOro MarHetusma. MHTepecHo, uTo siBieHUE cTeHbl bioxa cBsi3aHO C
HAOJIIOICHUSIMU CUJI aHTUTPABUTAIIUY, JIEBUTALIMHN U TMAMarHUTHOCTH.

B cBoux wuccinenoBanusx [[pBuc m PoOyic OTKpbUIM, YTO FOKHBIA ITOJFOC
MarHuTa SIBIS€TCS TOJIOXKUTEIbHON TMOJSPHOCTHIO MO OTHOIICHUIO K CEBEPHOMY,
MPEICTABIIAIONIEMY COOOW OTPHIIATENIbHYIO MOJSPHOCTH (Y HAC MPOTHUBOIIOIOKHAS
TOYKA 3pEHU).

Cornacno /[3Bucy u Poyiicy, TOpPCHOHHOE I0JIE CEBEPHOIO MOJIFOCA MarHUTa
BpalllaeTcs MPOTHUB YaCOBOM CTpEIKU (BJIEBO, €CIM CMOTPETh Ha KOHEI] CEBEPHOTO
MOJIFOCA CTEPKHEBOTO MAarHuTa), B TO BpeMs, Kak TOPCUOHHOE TI0JI€ F0KHOTO TMOJTI0Ca
BpalaeTcs 1Mo 4acoBOM CTpeJike (BIPaBoO, €CIM CMOTPETh Ha KOHEIl F0KHOTO IMOJII0ca
CTEp>KHEBOT0 Mar"Hurta). TOpCHOHHOE TOJ€ KaXJI0oro moJjrwca obpasyer
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KOHYCOOOpPAa3HbI BUXPb, TBUTasiChb BOBHE OT TOYKM KOHIIA CTEPKHEBOI'O MArHUTAa U
pacmmpssach, MOKa JBUTaeTCs 4Yepe3 MPOCTPAHCTBO. BHYTpH 3TOro pacmmpsronierocs
BOBHE BHXpPSl HAXOJUTCS BHYTPEHHUH WM “OOpaTHBIN” BUXpPh — BTOPUYHOE
TOPCUOHHOE MOJIe. DTH JIBa NOJISI IOMOJIHAIOT APYT IPyTa U CYLIECTBYIOT BMECTE.

CBsI3p MEXJly MarHUTHBIM MOMEHTOM (peppOMarHeTuka U ero MexaHu4ecKuM
MOMEHTOM Obla oOHapyxeHa amepukanckuMm ¢usukom C. bapuerrom B 1909 T.

Paccyxnenuss C. bapHerra ObIM OYEHb MPOCThIE. DJEKTPOH 3apsiKEH,
CJIEJIOBATEIIbHO, €r0 COOCTBEHHOE MEXaHWYECKOE BPAIICHHE CO3[aeT KPYTrOBOW TOK.
OTOT TOK MOPOKIAET MAarHUTHOE T0JIe, 00pa3yrollee MarHUTHbI MOMEHT AJIEKTPOHA.
M3MeHeHre MEXaHNYECKOT0 BPAILIEHHsI DJIEKTPOHA JOJKHO IPUBOJIUTH K U3MEHEHUIO
€ro MarHuTHOr0 MOMeHTa. Eciau B34Th He HaMarHW4YeHHBIH (heppOMarHeTuK, TO B
HEM CIIMHBI 3JEKTPOHOB OPUEHTUPOBAHBI B MPOCTPAHCTBE XAOTHUYECKH.
Mexanndeckoe BpalleHHEe Kycka (eppoMarHeTHka MPUBOJUT K TOMY, YTO CIUHBI
HAYMHAKOT OPUEHTUPOBATHCS BJOJb HANPABICHUS OCH BpameHus. B pesynbrare
TaKOW OpPHEHTALMM MArHUTHBIE MOMEHTHI OTAEJBHBIX 3JIEKTPOHOB CYyMMUPYIOTCS, U
(beppoMarHeTUK CTaHOBUTCS MarHUTOM. OmneiTel bapHeTTa M0 MEXaHUYECKOMY
BpalIeHUIO (DEPPOMATHUTHBIX CTEPKHEN MOJITBEPAMIA MPABUIBHOCTh BBICKa3aHHBIX
BBIIIE PACCYKJEHUU W MOKa3aju, YTO B pe3yJbTaTe BpallleHUs (peppomMarHeTuka y
HEro BO3HUKAET MarHUTHOE MoJyie. MOKHO NpOBECTH OOpaTHBIN OMNBIT, a UMEHHO,
U3MEHUTh CYMMAapHbIi MAarHUTHBIM MOMEHT D3JEKTPOHOB B (heppoMarHeTuke, B
pe3yibTaTe 4ero (eppoMarHeTHMK HauyHET MEXAaHWYECKH BpallarbCs. JTOT OMBIT
ycrenrHo Ow11 mpoBeieH A. DiiHiTeitHoM u Ae ['aazom B 1915 1.

" paBUTAIMOHHO-IJIEKTpUIecKuil d3pdext" [61]
®epranckoit [IpoOrneMHOl mabopaTopuu 3JIEKTPOAUHAMUKH TOJ] PYKOBOJCTBOM
P.I'.Curaosa.

PaGoras ¢ MeTamnmyeckuMu MpeAaMeTamH (CTEpP)KHU, IJIACTUHKHU, JMCKH),

3aMeyaiM, YTO Ha MOBEPXHOCTH 3TUX TEJ YacTO MOXXHO OOHApYXHUTh

AIEKTPUUECKHUE 3apsbl (MX MOXKHO OMPEETUTh 3JIEKTPOCTATHUECKUMU CIIOCO0aMM ).
Tak, n1Be METAIUIMYECKUE IUIACTUHKHU, IOJIOKEHHBIE OJHA Ha JPYIYH0, KECTSIHBIC
KOpPOOKH, IMOCTaBJIEHHbIE APYr Ha JApYyra, KOHLbI BEPTUKAIBHO PACHOJIOKEHHOIO
CTEP>KHS OKA3bIBACTCsl 3apsKEHHBIMU Pa3HOMMEHHO. [Ipu 3TOM XapakTepHO TO, 4TO B
JHEBHOE BpeMsl " BEpXHHMH " MpPEIMET UMEET OTPULATEIbHBIN 3apsa, a "HUXKHUU '-
MOJIOKUTENIbHBIA. B HOUHOE BpeMs — HA00O0pOT. YueHble NPULIM K MBICIH, YTO
3J1eCh KaKyl0-TO poJib Urpaer npursbkeHre CoiHna, KOTOpoe JTHEM HaXOJUTCS BBILIE
nabopaTopuu, a HOUbIO — ¢ Jpyroi ctoponsl  3emuiu. [lo - BuIuMomMy, NpUTsSKEHHE

ConHua aeicTByeT MoJ0OHO HACOCY, BBITATHMBAS AJEKTPOHBI CHU3Y BBEPX JTHEM, a
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HOYBI0O — B 00OpaTHOM HampaBjieHUU. B MeTamnueckux Tenax MOJABUKHOU Cpenoi
SBJISIETCS Macca CBOOOHBIX JIEKTPOHOB, XOTsI OHA HEBEJIMKA, HO UX 3apsi/ibl CIIy>Kat
VHJIMKAaTOpaMH IPOLECCa BTATUBAHUS JJIEKTPOHOB JTHEM — BBEpPX, & HOUYBIO — B
oOpaTHOM HaIpaBJICHUU. HE YIyCKaTh U3 BUAY CIEAYIOIIEE: IPUTATUBAOTCS
B cTOpoHYy COJIHIIA HE TOJIbKO B3JEKTPOHBI  METAINIMYECKUX  MPEAMETOB, HO H
CBOOOJIHBIE M CBSA3aHHBIE B aTOMax M MOJEKYJaX d3JEKTPOHBI 3e€MJIM; U3-3a 3TOrO
MOBEPXHOCTh 3€MJIM OKa3bIBACTCS 3apsDKEHHOM JHEM OTPUUATEIbHBIMU , & HOUBIO
MOJIOKUTEIbHBIMHU 3PS IaMHu .

Takum o6pazom, mnpuiauBHoe Bo3aeiicTBue CoJiHIIA Ha BIEKTPOHBI
OCYLIECTBIIAETCS ABOSKO: HEMOCPEACTBEHHO U 4YEpE3 MNPUIMBHYIO JJIEKTPU3ALUIO
noBepxHOCTH 3emiu. Pe3ynbTaThl paboT (pepraHcKuxX YUEHbIX MBI UCIOJIb3YEM B
JaTbHENIIEM TPH PACCMOTPEHHM BIWAHUSA W3nydyeHus CoOJHIA HAa TE€HEPATOPbI
TOPCHUOHHBIX IIOJIEM B JHEBHOE M HOYHOE  BpeMsl, CHEJIaB IPEABAPUTEIILHBIC
3aMEYaHusl.

Mpbl noaTBepKIaeM HaaMyuMe B JHEBHOE BpPEMsl OTPUILIATEIIBHOIO 3apsjaa Ha
BEPXHEM KOHIIE BEPTUKAJIBHO CTOSIIETO0 METAJUIMYECKOrO CTEpPXKHS, U OTO
IPOAYLMPYET COOTBETCTBYIOLIEE JIEBOE TOPCHOHHOE IIOJIE, B TO BPEM Kak Ha
HWKHEM KOHIIE JTOrO CTEP)KHS IIPaBO€ TOPCUOHHOE II0JIe, TE€HEpUpPyeMoe
MOJIOKUTEIbHBIM 3apAJ0M HHWXKHHUM KOHIIOM JTOrO CTEPKHSA. B cayuae
TOPU3OHTAJIBHOTO PACIOJIOKEHUSA YINOMSAHYTOTO CTEPKHA JIEBBIE I10JIA
OTIPEJIENSIFOTCS C 00OMX KOHIOB CTEP>KHSI, YTO COOTBETCTBYET MPEACTABICHUSIM O
noaspuzanuu Puimyeckoro Bakyyma TreoMETPUUYECKHUMHU CTPYKTypaMu
MUIMHAPUYECKON (OpPMBI, Y KOTOPHIX  OTHOIIEHHE JUaMeTpa K JJIMHE HaMHOTO
MEHbLIE EIUHULIBI.
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Biausinue nzinyuenusst CoJIHIIA HA TeHEPATOPHI TOPCUOHHBIX
MoJieil, HAXOASIIMXCS HA OCBEIIEHHOW M TeHEeBOIl CTOpoHe 3eMJin

['maBHOM MOTHBALIMEN U1l IPOBEACHUS HACTOSIIMX UCCIENOBAHUN TTOCITYKUIU
YIOMSIHYThIE paHee MyOauKaiuu yaeHbix depranckoro yHuBepcutera [61], paboTsl
I'.A.Huxonsckoro [83], a Ttakxe kaura Ctosina bruBapoBa [84].

[TockonbKky MBI OyJaeM paccMaTpuBaThb HEKYH TIJ00albHYI0 OpoOieMy o
BIIMSHUU Ha 3€MJII0 KOMIIOHEHT BUXPEBOT'O COJIHEYHOTO TMOJIsI, TO KEJNATeIbHO 3HATh
COCTOSIHUE HCCJIEAOBAaHUI HA JAHHBIA MOMEHT BPEMEHHU.

O6paTtum BHUMAaHHWE Ha TO, 4YTO YYEHbIE U OMNEpaToOpbl OMOJIOKAIUU
depraHckoro yHuBepcuTeTa, padoTas Haj KHuro “HoBble crpaHuisl ydeHus o0
aneKkTpomarHetTusme® [61] 3ameTwnau: BpallleHHWEe MasTHUKA HaJ MarHutamu (u
3apsHKEHHBIMU TEJIaMH) TTTyOO0KONH HOYBIO OTJIMYAIOTCS TI0 HAPABJICHUIO OT JTHEBHBIX
HAOJNIOZICHUHM, T.e. MMEETCS 3aBUCUMOCTh OT TIPOBEICHHUS SKCIEPUMEHTOB Ha
OCBEILEHHOW WM 3aTeHEHHOM yacTu 3emMiu. [lomoOHast wuHbOpManus coaep>KUTCS
Y B MEPUOANYECKOMN MOIMYJISIPHOU Ipecce. PaccoTpuM HEKOTOpBIE MTpeBapUTEIbHbBIE
pe3yabTaThl , HaMpPaBJICHHBIE HA BBISICHEHHWE MPUYMHBI 3TUX U3MeHeHui. Ha ocHoBe
MaTepuaia JJIMTENBHOrO IepuoAa HAOMIOJEHUH 3a BO3IACHCTBUSAMH COJIHEHYHOU
aKTUBHOCTU HA TOPCUOHHBIE (MH(POPMALIMOHHBIE) XaPAKTEPUCTUKHU PaJIUOITEKTPOH-
HOUM ammaparypbl (MOOWIbHBIE Tene(OHBbI, TEIEBU30pPbl, MOHHUTOPHI HOYTOYKOB),
pa3JIMuHbIE DJIEKTPOOCBETUTEIbHBIE MPUOOPHI HA CBETOAMOMAAX, HA HEKOTpPHIC
reoMeTpudyeckue (QUrypbl, Takue Kak MHPaMHJIbI, IIApbl , U HA OpPraHUYECKUE
CTPYKTYpBbI, TaKhe, HAIPUMEpP, KaK BOCK, a TAKXE MO pe3yJibTaraMm psiia aHAJIU30B
UCCIIEIOBAHUN B CMEXHBIX obOnacTsax (U3UKHA, MBI TMOATBEPKIAEM dakt
MPUCYTCTBUS B KOMIUIEKCE COJHEYHBIX W3JIYyUYCHHUH, JIOCTUTAIONIUX 3EMHOU
MOBEPXHOCTH, CIHUPAIBLHOrO (BUXPEBOr0) U3IYUYEHUs, KOTOPOE B JAJTbHEHUIIIEM MbI
Oynem HaszwiBaTh TOopcroHHbIMU nojisiMu Connua (TTIC). XoTs uccenenoBatenu B
HAay4YHBIX MYOJUKAIUAX, MO TMOHSITHBIM MPUYMHAM, TPEANOUYUTAIOT HCIOJIb30BATh
Oonee HeWtpanbHble TepMuHBL.  TIIC oka3piBaeT CyIIECTBEHHOE BO3JICHCTBHEC HA
M3MEHEHHUE 3HAaKa TOPCHOHHOIO M3JIYyYEHHsS B NEPUOJ  IEPEXO0Ja C OCBEIICHHOM
CTOPOHBI 3eMJIM Ha 3aTe€HEHHYI0. HecoMHEHHO, 4TO 34€Ch IJIaBHYIO pPOJb UTpPaeT
m3nyaenne TIIC, xoTopeie 1mHEM OO0My4arOT OOIMIMPHBIMH  CBEPXCKOPOCTHBIMU
MOTOKaMH 3eMJIt0, a HOYBI0O — PE3YJIbTUPYIOIIUMH  TOTOKAMHU B3aUMOJICUCTBUS
TIIC ¢ anpom 3emnu. [Io A.I'.Hukonsckomy [83], AHEM Ha 3eMITI0 UAYT U3TYUECHUS
B BHJIE MOJSIPHBIX CTPUMEPOB, KOTOPBIE MOYKHO NPEACTAaBUTH B BUAE T'MTAHTCKUX
MarHUTHBIX TPYO, U 3TU TPYOBI 3aMOTHEHBI MOTOKAMU PEIISTUBUCTCKUX JIEKTPOHOB,
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KOTpbI€ BBIHOCATCS BUXPEBBIMH MOJIAMH U3 TIyOuHBI moadoTocepHbix cioeB. B
COOTBETCTBUU [83], cOnMHEYHBIM BETEp COCTOMT M3 HENPEPBIBHOIO OTTOKA
BbICOKOTEeMIepaTryporo BemiectBa oT ConHIla - 3TO, IO CYTH pacTsiHyTas 00JacTh
coJiHeuHOU KopoHbl. Ha paccrostnun 3emnu ot ColHIa OHAa COCTOUT U3 MOJHOCTBIO
MOHU3UPOBAHHOM IUIa3Mbl, COCTOSIEH B OCHOBHOM M3 IIPOTOHOB , JBaXZbl
MOHU30BAaHHOTO TeIusi U DJIEKTPOHOB MpH Temieparype okono 105K, koropsie
JIBUKYTCS CO CKOPOCThIO MpuMepHO B 450 kM c.-1. XoTs ¢u3uka B3auMoIeUCTBUS
ATOT0 BeTpa ¢ 3emJieH SIBJISETCS CI0KHOW, OCHOBHBIC B3aMMOJICHCTBUSI MOXKHO JIETKO
MOHATHh KA4YECTBEHHO, NPHUHMMAas BO BHUMAHHME  HAJMYUE B COJHEYHOM BETpE
pEaIbHBIX 3JIEKTOHOB M BUPTYaJIbHBIX 3JIEKTPOHOB. YueHble ucciaenyor CoaHue Ha
MPOTSHKEHUH MHOTHX COTEH JIET, OJHAKO OHO MO-TPEKHEMY XpaHUT B ce0e MHOIO
HETIOHSATHOTIO. Cuutator, yto  CoJsiHUE BbIPAOATHIBAET HHEPTHUI0 NYTEM
tepMosiiepHoro cuHTe3a. dortochepa ComHila, T. €. CIOH, H3IyYAONIUH CBET,
nocturaet ToiamuHbl =320 kM 1 oOpasyer BuANMYIO noBepxHocTh ConHia. OmgHoi
n3 3aragok ConHua ABISETCS BONPOC O  JONOJHUTEIBHBIM MCTOYHHUKE DHEPTHH,
pazorpeBaroruM 1a3z  dorocheprr. C 165moMoOIIBI0O PEHTTEHOBCKOTO TEJIECKOTIA,
YCTaHOBJIEHHOM Ha  snoHckoM anmapare Hinode, BmepBble Y€TKO CMOTrIu
pacCMOTpPETh MAarHUTHBIE IMOJA CO CJIOXHOW 3aKpyuyeHHOW KOH(pUTypauuein
MATHUTHOTO MO Js y NOBEPXHOCTH 3B €315l
(http://galspace.spb.ru/nature.file/hinode.html). CosHile - MarHuTHO aKTUBHAas
3Be3na. OHa oOiamaer CUJIBHBIM MArHUTHBIM TIOJIEeM, HANpsDKEHHOCTH KOTOPOTO
MEHSIETCSL CO BPEMEHEM, T. €. II0 COBPEMEHHBIM BO33pEHUSIM Teopuu PU3NYECKOro
Bakyyma CoiHIIE SBISETCIT UCTOYHUKOM BOJIHOBBIX TOPCHOHHBIX IIOJIEH, KOTOPBIE,
0 HAIIUM NPEICTaBICHUAM, SBJISIOTCS IOTOKOM COOTBETCBYIOLIUM 00pa3oM
c(OpMHUPOBAHHBIX MOTOKOB, KPOME JPYIMX YacCTUL, BHUPTYaJIbHBIX AJIEKTPOHOB U
MO3UTPOHOB. DTO MPEANOJIOKEHHE Mbl OyeM 000CHOBBIBATH B AasibHeeM. Kpome
TOTO, AJIEPHBIE pEaKUUU, KOTOpble mpoucxoAsaT B sape ColiHIa, TPUBOIAT K
00pa3oBaHUIO OOJBIIOTO0 KOJUYECTBA JJIEKTPOHHBIX HEUTPUHO. YUEHBbIE
MPEANOJIaraloT, YTO 4YacTh 3JEKTPOHHBIX HEUTPUHO, HU3MydaeMbix siapom CollHIIa,
Npyd JABWXKEHUU K 3eMiie MpeBpallaeTcs B HEPETUCTPUPYEMbIe OOBIYHBIMU
JNETEKTOPAMH HEUTPUHO APYIHX MOKOJIEHWW (MIOOHHBIE M Tay-HEUTPHUHO), U KPOME

TOro, B BUPTYAQJIbHBIC OJBICKTPOHBI WU TO3UTPOHDELI.

(http://galspace.spb.ru/nature.file/hinode.html).
T.e., B @usnueckoMm BakyymMe  DOCTOSHHO BO3HHMKAIOT M MCYE3AI0T
BUPTYAJIbHBIE YacTULbl. BUpTyanbHbIMM OHHM CUHTAIOTCS NOTOMY, YTO BpeMs HX

JKU3HHU CIHUOIKOM MaJl0 M OI'paHMYCHO COOTHOIICHHUCM HGOHpeﬂeHGHHOCTeﬁ
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['eitzenOepra. (http:/darkenergy.narod.ru/mhpicru.html).
Jlpyrumu cioBaMHu, B KBAaHTOBOW TEOpUU TOMS  (IYKTYyaluu

UHTEPIPETUPYIOTCS KaK POXKIACHUE U YHUUTOKEHHE BUPTYAbHBIX YacTHI] (TO €CTh
YaCcTHI], KOTOPbIE HEMPEPBIBHO POKIAIOTCA M Cpa3y K€ YHUUTOXKAIOTCA: pUCYHKe |
MBI BUJIUM POXKJCHUE BUPTYAIBHON 3JIEKTPOH-MO3UTPOHHOM Mapsl B TOUKE A M HX
AHHUTWISALKIO B Touke B). BupTyasibHble 4acTUIBI TOYHO TaK K€ Y4YacCTBYIOT BO
B3aMMOJIEUCTBUAX, KaKk W peanbHble. Hampumep, BuUpTyanbHbIl (OTOH crocoOeH
NOPOAUTH BUPTYAJIbHYIO Napy 3JIEKTPOH-IO3UTPOH, AHAJIOTUYHO POKICHUIO
peasibHbIM (DOTOHOM pEaJbHOM JJIEKTPOHHO  — TMO3UTPOHHOU mapsl (puc.l)
http://darkenergy.narod.ru/mhpicru.html ~ Vdensie cuurtaroT, 4TO B ONpEAEICHHOM
CMbICJIE BUPTyaJbHblE YaCTHUIBI NpHOOpeNn cTaTyc HaOIIOJgaeMBbIX.
http://darkenergy.narod.ru/mhpicru.html. B nmanbneiiimem mbl OyaeM HCIOJIB30BAThH

JUIIb HE3HAYHUTEJbHYI0O dYacTh Oo0Jiee CIOXHOW peanbHOCTH, T.e. Oylaem
paccMaTpHuBaTh TOJIBKO HEKOTOPBIE COCTABJISIOIIME COJTHEYHOTO U3JIYYEHUs, TAKUE,
KaK 3JIEKTPOHBI, BUPTYaJIbHbIE 3JIEKTPOHBI , MO3UTPOHBI U (DOTOHBI, MPUHUMAS BO
BHUMAHUE TO, 4YTO [IOKa €UI€ HE IMOJHOCTBIO PACKPBITHI BCE COCTABJISIOLIME
COJIHEUHOTO M3TyueHUs. JIJisl BRIACHEHUSI TPUYUHBI BBIIIE YIIOMSIHYTHIX W3MEHEHUN
TOPCUOHHBIX II0JI€H, TEHEPUPYEMBIX HCTOYHUKAMH TOPCHOHHOTO TOJISI Ha
OCBEIIEHHOW M TEHEBOW CTOPOHE 3€MJIM, BOCIHOJb3yEMCS THUIOTE30U
A .H.Huxonsckoro o TIIC, KOTOpasi COACPKUT OOJBIINE BO3MOXKHOCTU ISt
CMEXHBIX HayK. Bo3moxkno, pab6otel I'.A.Hukombckoro um mpoOiembl, KOTOpPHIE
pemaeT ydeHbIH-(pU3MK, CTAaHYT B JalbHEUIIEM OOBEKTOM MEXIUCIIUIUIMHAPHBIX
UCCIEJOBAaHUHN, a DKOJOrMYecKas CTOpOHAa OOHApyKEHHBIX SBIEHUN OyleT
MPEACTaBIATh HHTEPEC JI SKOJIOTOB U MEJTUKOB.

“Ecam oOpaTuThcs K 3amaJHbBIM HCCIeIOBaHUAM mpolieccoB Ha ComHile, TO
BBISICHSIETCS, YTO CIUPAJIBbHOCTh MAarHUTHBIX Nosiel Ha COJIHIIE MTOCTYJIUPYETCS yXKE
6onee necsatu jer”’, ropoput . A.Hukonsckuii. B 1998 rony B AMepuke, B boynzaepe,
MpoIIJia MEXKIyHapOoIHas KOH(EPEHITUs, TOCBSIICHHAs! TOJIBKO 3TOU TeMe.

['.A.Hukonbckuii ¢ KoJUIETaMH 3apEerUCTPUPOBATN OBICTPHIC BapUallUU
OOIIEro CojiepaHusi BOJSHOTO Tapa (B YCIOBHUSX YCTOWYMBON METEOOOCTAHOBKH)
eme B 1981 roay, HarasaHO CBS3aHHBIE CO BCIJIECKAMH COJIHEYHOTO
BBICOKOYACTOTHOTO panuounsnydenus. [locne aetanbHOro n3yueHus oOHAPYKEHHOTO
ABJIICHUS YyYEHBIE CTaJId JAOTAaAbIBATHCA O CYUECTBOBAHUM JPYroro
(HERJIEKTPOMArHuTHOT0) — CIHPAJIbHO-BUXPEBOr0 IO, KOTOPOE, KaK YKa3aHo
BbIIIE, MBI OyJeM Ha3biBaTh TOpcHOHHBIMU nosiMu Comaita (TIIC).

WMimtoctpanuss k runotese ['.A.Hukonbckoro mpejacrasiieHa Ha puc.7/6,
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103auMCTBOBaHa u3 [83].

“IIpuxonsmue ot Connua notoku CBU HecyT B mpoCTpaHCTBEHHO-
BPEMEHHBIX CTPYKTypax Mpu3Haku (GopM HaOII01aeMbIX MarHUTHBIX OOpa30BaHUM,
TaKMX KaK MAarHUTHbBIE CHJIOBbIE TIIOTOKOBBIE TPYOBl pPAa3IUYHBIX MAacCHITa0OB,
OTKPBITBIE MArHUTHBIE CTPYKTYPbl KOPOHAJIBHBIX [bIPp M KpYMHOMACIITAOHOM
MarHUTHOM CETKUM. B KOpOHalbHBIX JbIpax, 3aHMMAIOIMX B MEPUOABI cHaja
aKTUBHOCTH B |l-nmeTHeMm mukiie orpomsele ydacTky noBepxHoctH ComHua, yepes
OTKpBITHIE (paguaibHbIC) YHUIOJAPHBIE MAarHUTHBIC CTPYKTYphl B rennocdepy
BbIOpAchIBAIOTCS OOLIMpPHBIE CBEpPXCKOpOCTHbIE MOTOKM CBU, Ha HeckoibKo JHEH
MOJHOCTBIO HakphIBaromue 3eminto. OHAKO, M3-3a CTOXAaCTUYHOCTU MOTOKOB CBU
U3 KOPOHAJBHBIX JIbIP, UX BTOPXKEHHE HE MPHUBOJUT K JIOKAIbHBIM KaTacTpodam Ha
3emsie. WHBIE mOCHEACTBUA MOTYT HMMETh MECTO, KOTJa 3€MII0 HAKpPBIBAET
BBIXOJSIINI U3 T€HU OONBIIOTrO MSATHA KOJUTMMUPOBAHHBIA (TO €CTh COCTOSIIUN W3
MHO>KECTBA KBa3uTapaJJIEIbHBIX CTPYKTYPHBIX 3JIEeMEHTOB-TpYO) myuok CBU”. [83]
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DTHU CBUJAETENBCTBA, U PAJI OCTABJIEHHBIX 3a paMKaMH MaTepUalia 3TOW KHHIH,
MO3BOJIMJIM  BBICTPOUTh MOJIEIBHOE TIpe/icTaBIeHHEe 00 oOmMuX dYepTax paHee
HEU3BECTHOIO MEXAHW3Ma CMEHBI MOJSIPHOCTH TOPCUOHHBIX MOJIEH, TEHEPUPYEMBIX
YIIOMSIHYTBIMU BBIII€ TEPEYUCICHHBIMU CTPYKTYpaMHu TIIpHM YEPEAOBAHUU JHEH U
HO4YeH ¢ mcroab3oBanueM Mojaenu I'.Hukonnsckoro. I'.A.HukoabCcKkuii cunuTaeT, 4To
B3aumozeiicteue TIIC ¢ 3emieil kak co cepudyeckuM TeIOM MPOUCXOIUT, B
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OCHOBHOM, [0 3aKOHaM T'€OMETPUYECKOW ONTHUKH, a HUMEHHO C YUYacTHEM
npenoMiieHus, paccesHus u normomenusa. TIIC , mpocBeumBas 3emito, B CHILY
MOTIEPEYHOCTH CBOUX KOJIeOaHMI, pacIpOCTpaHsIETCsl TOJBKO B TBEPAOM JUTOChEpE,
HE MPOHHUKAs B XKUIAKYIO 000s0uky sjpa. Cdepuueckas nurochepHas 00009Ka
dokycupyer TIIC Ha HOYHOW MOBEPXHOCTH 3E€MHOTO IMapa, KOHIECHTPHUPYS
BUXPEBYI0 JHEPrUI0 B pANE CIy4aeB [0 KPUTUUECKUX 3HAYEHUW, YPEBATHIX
oOpa3zoBaHueM crnelu@UUHbIX KpaTepoB U Jaxe... katactpodhamu. B ooOmewm,
MPOUCXOJAT CIIOKHBIE B3aUMOJCHCTBUSI MEXIY COJHEYHBIM BETPOM U IMOTOKOM
U3ITy4YeHHUs] KOCMUYECKOTO MPOCTPAHCTBA y 3€MJIM U B3aUMOJCHCTBUE C SIpPOM
3emiid, OCOOEHHO OHU YCJIOKHSIIOTCSL BO BPEMsI COJIHEUHBIX BO3MylleHHil. Kpome
TOTO, CJIEAYETh IPUHATh BO BHHUMAaHUE, YTO C CEBEpa Ha IOT BJIOJb CUJIOBBIX JIMHUI
MarHUTHOTO MOJis 3eMJIM HEMPEPHIBHO TEKYT MOTOKH TOPCUOHHBIX MOJIEH MarHUTHBIX
MOJIFOCOB IJIaHeThl U B3auMmozeicTByloT ¢ TIIC. B kauectBe mepBoro mara K
MOHUMAHUIO TOTO, KAKUM OOpa30M BIIUSIIOT KOMIIOHEHTHI COJHEYHOT'O H3ITyYCHUS
HAa M3MEHEHHE TOPCUOHHBIX U3JIyYE€HUN NPEIMETOB U YCTPOUCTB, HAXOIALIUXCS Ha
OCBEIICHHOM W 3aTEHEHHOW CTOPOHE 3€MJIM,  PAacCMOTPUM BIIUSHUE  TOJBKO
BUPTYJIbHBIX 3JEKTPOHOB U MO3UTPOHOB COJIHEUHOI'O BETpA.

Paccmotpum 3TOT Bompoc noapoOHee. Hamu oOHapy»eHO B3auMOJACHCTBUE
cnupanbHoro (Buxpesoro) TTIC Connna ¢ o6osioukoi sigpa  3emiid, UMEIOIEro, B
NEPBOM MPUOIMKEHUH, apoBUIHYI0 hopmy. s Goliee 4EeTKOTO Mpe/ICTaBICHUS
HAM  Hajo oOpaTuThesa K pabortam mo 3¢upy. B [61] oTMedeHO, 4TO MIOTHOCTH
adupa (TII) He ABngETCS BE3/I€ MOCTOSHHOM, U OHA JIOJIKHA OBITH IPOMOPIIMOHATFHA
MAarHUTHOM MPOHUIAEMOCTH marepuasia. CornacHO € 3TOM TEOpHEN XapaKTEpPHOU
4epTOH, HAIPUMeEp, KeJe3a, ABISETCS OOJbIIas INIOTHOCTH AhUpa BHYTPHU KEIE3HOTO
mapa [85]. Ham ymanoch cmonenupoBaTh B TEPBOM MPUONMIKEHUU TIPOIIECC
B3aumogencteus TIIC C 3€MHBIM WIapOM. B 3KCnepuMEHTe HCHOJIb30BAJICS
’KeJIe3HBIN 11ap, a B kadecTBe uctounuka TIIC ucnonsizoBancsa npudop [TOPOI-3M,
apistonuiicss reneparopom CBY konebaHuii, reHepUpYyOUIMI MOIIHBIE NIpaBble U
JIEBBIE TIOJI CO CTOPOHBI MEPEAHEN U 3alHEeH YacTu mMpudopa COOTBETCTBEHHO. Ecnu
HaIpaBUTh HA 1Iap JEBOE TOPCUOHHOE nojie, reHepupyemoe I[IOPOI'om -3M, uro
moaenupyer obmyuenune 3emiin TIIC ComHia, TO ¢ MPOTUBOIOJIOKHOW CTOPOHBI
niapa nosiBJsIETCS MpaBoe MoJie. AHAIIOTUYHASL KApTHUHA TPOUCXOJUT MpPU 00JIyYEHUU
3emnu TIIC, B pe3yisbrare yero Ha 3aTEHEHHOW CTOPOHE 3€MIIH TOSABIISIETCS MTPABOE
TOPCHUOHHOE I10JIe, MEHSIOLEE 3HAaK TOPCHOHHOIO M3JIYyYEHHUs] BCEX OOBEKTOB,
reHEepUPYIOMUX TOPCUOHHBIE MOJs, ( MOOWUIbHBIE TeNeQOHBI, TEIEBU30PHI,

MOHHUTOPBI H0yT6yKOB), Pa3INYHBIC JJICKTPOOCBCTUTCILHBIC HpI/I60pBI Ha
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CBETOJMOJaX, Ha HEKOTOphle TeoMeTpuueckue (Uryphl, TaKHME KaK MUPaMHUIBbI,
mapbel , U Ha OpPraHUYeCKUEe CTPYKTYpbl, Takue, HampuMep, Kak BOCK), 3a
uckmodenueM ['TI3 u 6a30BBIX CTaHIIMN MOOHJIBHBIX TelIe(hOHOB. HeoOxoanmo
OTMETHUTh, YTO CMEHA TOPCHOHHOTO  M3Jy4YCHUS MPOUCXOJUT IJIABHO B TEUYEHUE
HEKOTOPOTO BPEMEHH, KOTJ]Ja TOPCUOHHOE TI0JIe OTCYTCTBYET, T.€. HET BO30YKIEHUS
®usznuyeckoro Bakyyma. Ilpouecc wnsmMeHeHus TOPCUOHHOI'O U3JIy4YECHUS
KoHTpoJupoBaiica kak npudbopom UI'A-1, BEI'A-10, Tak u MeTogoM OMOJIOKALIHH.

Ckopee Bcero, MU3MEHEHHUE MOJISIPHOCTH M3Iy4YEHUS BCErO0 CBA3AHO C IMOJIEM,
HaXOJAIIUMCA Ha MOBEPXHOCTU 3EMJIA, TOYHEE, C €r0 U3MEHEHUEM MPU MEPEXOJIE C
OCBELICHHOM 4YacTH 3€MJIM Ha HE OCBELICHHYIO . ECiIM BOCK, KOTOPBIM JHEM HUMEET
JIEBOE T0JI€, @ HOYBIO TPaBOE, IOMECTUTh B «LMJIMHIAPY» U3 MOPOJIOHA, TO MIOCIIE TOTO,
Kak Mbl €ro BBITAIMM W3 UWIWHIApPA, II0JE€ CHayajlla HEeUTpaJIbHOE, a 3aTeM
CTAaHOBUTCS MpaBbIM, T.€. MPOLECC IMepexoJa HHEPLUUOHEH. AIIOMHHHEBAs
IJIACTUHKA, KOTOpasi HMMeEJa JIHEM IPaBOE MOJIE, MMOCJIE TOr0, KaK €€ BBITAIUIN U3
MOPOJIOHOBOTO TyOyca, 3aTeM cTajla HEUTpalbHOW Ha HEKOTOPOE BpEMsi, a TOTOM
npuoOpena neBomnoyieBoi cratyc. OOBSICHUTH 3TH U3MEHEHUS , BEPOSITHO, BO3MOKHO
C MOMOIIBI0 TEOMETPUHU €IMHOTO TOJIsl, HO 3TO BBIXOAMUT 3a PaMKH JJAHHOW KHMUTH.

T.e., B HacTosIee BPpEMs HAKOIUICHHBIX HAYYHBIX 3HAHUM HEJOCTATOYHO IS
OOBSICHEHUS OOJIBIIMHCTBA OOBEKTHUBHO CYIIECTBYIOIIMX  SIBJICHHM, CBSI3aHHBIX C
JIeICTBUEM TIIC Ha 3eMJII0, XOTs M TMpeMIoKeHa oOIas KOHIISMIIUs
B3aumoeiicteusa TIIC  moineit ¢ 3emieir. OnHAKO SICHO, YTO BCE DHEPrETUUYECKHUE
B3aMMOJICUCTBUS TPOUCXOAT B 2pupHOi cpene (Puznueckom Bakyyme) u aTa cpena
OTBETCTBEHHA 3a BCE BU/IbI B3aNUMOJICCTBUM.

Urak, oOHapyxeH '"COJIHEYHO-3aBUCHUMBIA TOPCUOHHBIN d3ddekt". [lns
MOATBEPKACHUS ATOTO MPOU3BOIWINUCH CIICIIMAIbHBIE SKCIIEPUMEHTHI, B TOM YHUCJIE C
BOJOM. OJHO3HAYHO SKCHEPUMEHTAIBHO YCTaHOBJIEHO, YTO CBOWCTBA BOJBI
cymectBeHHO u3Mensierca noxa BiusHueM TIIC CoinHia, korga SKCIEPUMEHTHI
MPOBOJAWINCH JIHEM, T. €. Ha oOnyudaemoil CoJiHIIEM CTOpOHE 3eMJid, U HOYbIO, B
YCJOBUSIX MPABOTO TOPCHOHHOTO IMOJISl HA 3aTEHEHHON CTOpOHE 3eMiiu. MOHUTOPBI,
TB, MOOuUIbHBIE HIEKTPOHBI, KOTOPhIE HOYBID TEHEPUPOBAIU MpaBOE TIMOJIE,
CTAHOBATCSI TOCTENEHHO JIEBOMOJEBBIMH, T.€ BOKPYI HUX IMOCTEIIEHHO HM3MEHSIETCS
aypa 3a CU€T BHUPTYaJIbHBIX 3JIEKTPOHOB, KOTOpPbIE MNpeBaIUPYIOT nHeM B DB.
KBaHTOBOE rajo —  KBAaHTOBOE OKPY>KEHHE W3 BHUPTYaJbHBIX DJIEKTPOHOB WIH
MO3UTPOHOB, OOBOJIAKMBAIOIIEE JIIOObIe MaTepualibHbie Tena. KBaHTOBOe rajo He
MOXXET ObITh OOBSICHEHO B paMKaxX KJIACCHYECKON (PU3MKH, HO €ro HaJuyue MO>KHO
3apukcupoBath npubopamu tuna MI'A-1 unu BET'A-10, saasomumucs
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WHJMKAaTOpaMu TOPCUOHHBIX TMOJIeH, a Tak)Ke MeToJaMu Ouosiokanuu. B KBaHTOBOM
bu3MKe YK€ CyIIEeCTBYET OOJBIIOE U OTHOCUTENIBHO CAMOCTOATEIbHOE HAPABIICHHE,
M3Yy4arollee 3T CTPYKTYpPHI [86]. [lo HameMy MHEHHIO, B paccCMaTpPUBAECMOM
cilydae 3To Talio (aypa) oOpa3yeTcs 3a CUET B3aUMOJCHCTBUS PEabHBIX AJIEKTPOHOB
paboTaromux npudOpPOB M BUPTYyAIbHBIX 3JeKTpoHOB PB. BupTyanbHbie 37eKTPOHBI
®B orTankuBamTCA peajbHBIMU DJJIEKTPOHAMH padoTaromuXx NPpHUOOPOB B
cooTBeTCTBHM ¢ Mozenbio A.E.AkumoBa u noarsep:xkaeHHou P.llenpoysom B ero
kaure [11, 87]. Ilpu 3TOM CyIIECTBEHHO BO3pPACTAE€T IUIOTHOCTH (KOJIHMYECTBO)
BUPTYJIbHBIX  AJIEKTPOHOB BOKPYT paOOTaOMIMX 3JIEKTPOHHBIX HpUOOpOB,  a
BUPTYaJbHbIE DJICKTPOHBI  SIBJISIIOTCS  Hocutensmu Jieoro TTI, 4TO U
O0OHapY>KUBAETCS] COOTBETCTBYIOIIMMH METOJaMHU. HanomHum, Ha puc.6,
B34ATOM U3 [l1], moka3aHO B3aMMOJEHUCTBUE OTACIBHOIO PEATBLHOrO AJIEKTPOHA C
BUPTYAJIbHBIMHU 3JIeKTpoHaMU DB: pealibHbIN 3JIEKTPOH OTTAIIKMBAET BUPTYaIbHBIN
ANEKTPOH, B PE3YJbTATE€ YETO BO3ZHUKAET T'aJI0 U3 BUPTYaAIbHBIX 3JIEKTPOHOB BOKPYT
700010 NEKTPOHHOTO Mpudopa.

Heobxoaumo MOMHUTB, 4TO JHO00M “NIPOSIBICHHBIA OOBEKT TAKKE OKPYKEH
KBAaHTOBBIM Taji0, KBAHTOBBIM OPEOJIOM BOKPYI €ro IUIOTHOTO JIOKAJIbHOTO “‘Tena’.

Bce, uro HaxomuTcs Ha MOBEPXHOCTU 3€MJIM, ABUKETCS BBEPX C BOCXOJOM
ConHila, T.€ BXOAUT B 00JIaCTh ¢ OOJBIIMM KOJUYECTBOM 3JIEKTPOHOB COJIHEYHOTO
BETpPa ¥ BUPTYAJbHBIX JIEKTPOHOB, MPUCYTCTBYIOIIUX MPHU ATOM, KaK HEOTheMIIeMast
yacte ®usmueckoro Bakyyma. BcineacrBue 3TOro HnpOUCXOAUT H3MEHEHUS
TOPCUOHHBIX TOJIe HEKOTOphIX ¢u3nueckux Ten. Opnako I'TI3 He MeHSIOT CBOIO
MOJISIPHOCTh, @ BMECTE€ C HUMU U 0a30Bble CTaHIUU MOOWJIBHBIX Tele(OHOB.

PaccmoTpum ogHy u3 Heckodbkux pasHoBugHocTed ['TI3 — cerp Xaprmana.
Ee reomarorenHoe BO3JEHCTBUE SIBISETCS NOKa3aHHbIM HaydHbIM (akTom. Takxke
Ha3bIBAIOT €€ "KOOPAMHATHOM'" B CBSI3U C TOYHOM OPUEHTUPOBKOM IO TEOMATHUTHOMY
MEpHUAMaHy U TeOMarHUuTHOW mnapasienu. [Ipencrasiser coboil yepeayromuiics psia
napajiebHbIX 10JI0C (CTeH), mupuHor okosio 20 cM (ot 19 no 27 cm). U3nyuenue
MOJIOC HEOJAHOPOAHO, @ COCTOMT M3  MEPBUYHOM 4YacTH, IMHPUHOU 2-3 cM ¢
BBIPAKCHHBIMU DJIEKTPOMArHUTHBIMUA CBOMCTBAMHU, U BTOPUYHOM, 0Opa30BaHHOU
U3JIYYEHUSAMHU PA3IMYHBIX TOJIe, AKTUBHBIMU paJUKallaMd Ta30BbIX MOJIEKYII,
MOKPBIBAIOIITUMH TIEPBUYHYIO YacTh B BUJE CBOeoOpa3Hoi "mryOsr". BrickaszbiBaeTcs
MPEANOI0KEHNE, UYTO ATOT cjoi "mryOwl" QopMupyercs 3a cUeT B3aUMOACHCTBUS
KOCMHUYECKOIo, arMoc(epHoro u reodusnyeckoro npoueccoB. Kaxnas ee sueiika
npejcTaBiieHa IBYMs IojiocaMu - 6osee kKopoTkumu (ot 2.1 mo 1.8 Mm; B cpeanem 2
M), HalpaBJIeHHbIMHU Ha CeBep-tor U Oojee JUIMHHBIMU (0T 2.25 510 2.6 M; B cCpeiHEM
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2.5 M), HampaBJIEHHBIMM Ha BOCTOK-3amajl. Y CTaHOBJEHO, 4yTo mpupoga [TI3 —
TOPCUOHHAs, T. €. HMMEIOTCS JIMHUU C MPaBbIMU U JIEBBIMH TOPCUOHHBIMH TOJISIMH.
Bo3moxno, m3myuyenuss CosHLa WIparoT KIIOYEBYIO poiib B oOpazoBanuu [T1I3
3emuin, U noJsipHocth ['TI3 He MeHsieTcs, Tak Kak 3emisl MpU CBOEM JBUKEHUU
BOKpYT CoOJHIIa MOCTOSIHHO HAaXOJUTCS B €ro Jiydax. Tak Kak 6a30Bble CTaHLUU MPU
YCTAaHOBKE OYE€Hb 4acTO NomaaaroT Ha ydacTku [TI3 ¢ neBbIMM TOPCHOHHBIMHU
NOJIAIMHM, TO MOJISIPHOCTh H3JIy4€HUS TaKuX 0a30BbIX CTAHLMW BCErJa OCTaeTcs
J€BON. AHAJOTMYHBIE SBJIEHUS MPOUCXOJAT M C BETPOTCHEPATOPAMM, €CIH HX
(GbyHIaMEHT NoMaiaeT Ha JIEBYIO T'€0NaTOrerHHyo 30Hy. U 37ech Takke HeT HUKaKUX
NPOTUBOPEYHI C COBPEMEHHBIMU (PU3NYECKUMH NPEICTABICHUSAMH O TOPCHOHHBIX

ITIOJIAX.

buoaornuyeckoe noJsie (aypa)

TepMmuH «OMOTOTHYECKHE TIOJIE» B TOCIEAHUE JIBA JIECATUIICTHS WHTCHCHUBHO
WCIIOJIb3YETCsl KaK B KOMIIETEHTHOM HAy4YHOM cpelle, TaK U B «OKOJIOHAYYHBIX
chepax», CTAaHOBACH MPU ITOM MNPUBBIYHOM, YMOTPEOISIEMBIM IMOYTH BCEraa MpH
OOBSCHEHUU TEX WM UHBIX (PEHOMEHOB B3aUMO/ICHCTBUSI.

Caenuit CaBBa [88], ucxoas wu3 mnpejacTaBieHus o0 opraHu3Me, Kak
cCaMOyIpaBisAeMOil KHOEPHETUUECKOH, TEPMOJAMHAMUYECKON OTKPBITOM CHCTEME
npeajaraeT CIeayroNIyt0 TUIIOTe3y OMOIOTHYECKOTO TOJIS:

-brosornyeckoe mojie - 3TO LEHTpalibHas CUCTEMa YIPABJICHHUS OpPraHU3Ma,
ONEPUPYIOLIAS HE JIOKAJIBHO, T.€. HE HA OCHOBE XMMHUYECKHX B3aUMOJCHCTBUU, U
BKIIIOYArONIas (yHIaMEHTAIbHBIC MPOTPAMMBI KU3HU: PAa3BUTHUA, TOJICPKAHUS
(motpebieHre W pacnpeAcsieHUs] YHEPTUN, UMMYHUTET U TIpP.), BOCIPOU3BEJCHUE U
cMepTh. Pa3ym, BKIIIOYAKOMMKA MaMATh, HA0Op SMOTUBHBIX PEAKIHM M MEXaHHU3M
U3BJICUEHHUSI CMbICIA U3 MOTOKAa BOCIHPUHUMaeMON uH(GOpMAaIMU, BXOJUT B COCTaB
ouomnoJs 115 00ecrieYeHus MOBEICHUYECKOTO acneKkTa (PyH1aMeHTaIbHbIX POrPaMM.

-buonoruyeckoe 1moJsie OpraHu3Ma pa3BUBAECTCA U CTPYKTYPUPYETCS B
OHTOT€HE3€ HAa OCHOBE TI'€HETUYECKOr0 Marepuaja OpraHu3Ma, JOCTYIHOIO Ha
KKJIOW CTaIuy Pa3BUTHsI, B IEPEKOIUPOBAHHON (popme.

-Ou3ndyeckuM HOCHUTENIeM OMOJIOTHYECKOTO TOJISl IOJKHO OBITh, IO MEHBIIEH
Mepe, OJIHO HEM3BECTHOE B HACTosIee BpeMs (yHIaMEHTaIbHOE (PU3HYECKOe TOJIE,
KOTOPOE€ MOXET B3aUMOJEHUCTBOBATh C HU3BECTHBIMU (PyHIaMEHTaJIbHBIMU
(bU3HMYECKUMU CUJIOBBIMU MOJISIMH.

-He wuckitodeHo, 4TO OMOJIOTUYECKOE TMOJe MOKET BJIMATH Ha MyTarcHes,
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oOecrieurBasi 3BOJIFOIMOHHBIN TPOIECC, HAIPABICHHBIM Ha JIYUIIyH aJarTaiuio
BHU/JIA.

OueBHIHO, YTO TEPMHUH «OMOJIOTHUECKHUE 0JIe» HYKJIAeTCs B COACPIKATCIHHOM
SKCIUTMKAIIMHM, TaK KaK OYE€Hb YacTO OHO OTOXKJECTBISCTCS TOJIBKO CO CJIA0BIMH
OMII, npUCyTCTBYIOIIUMH TIPH KU3HEACATCIBHOCTH T€X WM HMHBIX OMOOOBEKTOB,
YTO 3HAYUTEIBLHO CY>KAET COJIepP>KaHKE TAHHOTO MOHSITHUSI.

Hecomuenno, B ¢GopMuUpoOBaHUU €r0 XapaKTEPUCTUK YUYaCTBYIOT B Mpeerax
CBOCH (PU3MUYECKON KOMIIETEHIIMH, BCE YETHIPE TJIABHBIX (PYHIAMEHTAIBHBIX THUIIA
B3aUMOJEUCTBUMN.

OnHaKo, BECh HAKOIUICHHBIM SMIIMPUYECKUN OMNbBIT YKa3blBA€T HA TO, 4YTO
OMOTIOJIEBOE B3aUMOJICUCTBHE MHOTOTPAHHO M €r0 HEBO3MOXKHO MPEJICTaBUTh
MPOCTOM CYMMOM YETBIPEX TJIaBHBIX ()YHIAMEHTAIBHBIX THIIOB B3aUMOJCHCTBUM, HU
CBECTH K OJIHOMY M3 3THX THIOB B3auMojelcTBUi. Ceiluac CTAaHOBUTCS SICHBIM, YTO
ATO OCOOBIN THI B3aUMOJCHCTBHS MEXy O0BEKTaMHU KUBOW U HEKUBOM TIPHUPO/IBI.

VY CTaHOBJIEHO, YTO B MPOLECCE MPOTEKAHUS XUMHUECKUX PEeaKUil 00pa3yroTcs
TII, BemMurHAa KOTOPBIX MPONOPIMOHAIBHA BBIJICISIEMON WM ITOTJI0IAEMON STUMHU
pPEaKIUsIMH SHEPTUU U UHTEHCUBHOCTH 3TOT0 dHeprooomeHa. [Ipuuem oOpazoBaHHBIE
TII OyayT MMETh YETKO BBIPAKEHHYIO MOJSAPU3AIMI0O B 3aBUCUMOCTH OT THIIA
XUMHUYECKONW PEaAKIMU - DK30TEPMHUUYECKYIO WM HHJIOTEPMUUYECKYIO, IAPYTUMHU
CIIOBaMHM - C BBIJICJICHUEM WU TOrJIomleHueM »HHepruu. IlogoOHas moneBas
aCUMMETPHS TIO3BOJIACT CJENaTh MPEANOI0KEHUE, YTO €CJIM TOT WM WHOW 00BheM
pearupyronmx Mexay coO0old XMMHUUYECKUX BEIIEeCTB MOMECTUTh Bo BHemtHee TII, To
MOKHO 3aMETUTh HM3MEHECHHE CKOPOCTHM JAHHOW XHMHUYECKOW peakuuu. Ecaum
HaIpAaBJICHHUS TOJIEM COBHAAYT - CKOPOCTh XWMHUYECKOM PEAKUMHU BO3PACTET, NPHU
NPOTHUBOIOJIOXKHOM HampaBieHUM - ymeHblmutTcs [89]. Takasg cmocoOHOCTH
XAMHUYECKUX PEAKUUN CIyXUTh UCTOYHHUKOM TII mo3BosigeT yTBep:KaaTh, YTO TaK
Ha3bIBaeMoOe OHOII0JIE KUBBIX OOBEKTOB IpeJCTaBiseT coboi cymepmnosunuio TII,
UCTOYHUKAMHM KOTOPBIX CIY)KAaT OHOXHMHYECKHE TMPOIIECChl, MPOTEKAIOIIUE B
KJIETKaX opranuszma [89].

C.A.EBctparoB u O.I1. PesynkoBa (Poccus, r. Cankr-IlerepOypr, Axkanemus
HanronanbHoi 0€30MacHOCTH) MpejjaratoT cieayrollee padodee OIpeeieHue:
Ononornyeckue mojie - 9TO (PyHIaMEHTalIbHAsh €CTECTBEHHOHAay4YHass MeTa(u3u-
YyecKash KOHIIEIIHMS, MO3BOJSIONIAs HA KAaY€CTBEHHOM M KOJMYECTBEHHOM YPOBHSIX
JIaTh MOJICJIbHBIC OMHUCAHUS B3aUMOJIEHCTBUI OOBEKTOB KUBOW MNPUPOILI MEKITY
coboli M ¢ OObEKTaMH HEKHWBOW MPHUPOJBI B TEPMHUHAX KAaTETOPUH M CTPYKTYD,
3aMMCTBYEMBIX U3 anrmapaTra COBPEMEHHON TeOPETUYECKONU (PU3UKU U OUOJIOTHH.
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AYPA YEJIOBEKA — BUOIIOJIE

[Tox aypoit (rped. ovpo — BesSHHE) TMOHUMAIOT Ty YacTh YEJIOBEUECKOTO
HHEPIreTUYECKOI0 MOJIsl, KOTOpask BBICTYMAET 3a mpejielibl ero tena. Kax il yenoBek
UMEET pa3Mep aypbl CTPOro HUHAMBUAYAIECH, HO B CPEIHEM CUMTAIOT, YTO aypa
oOBosakuBaeT (pusudeckyto coctapisitonryo Ha 70-100 cM.,3aBUCUMOCTH OT YPOBHS
€ro JyXOBHOI'O, COLMAJIBHOrO, MNCUXO(U3UOJOTHYECKOTO Pa3BUTHS, €CIU HET
HUKAaKUX BHEIIHUX BO3JCHMCTBUM, YMEHBIIAOIIMX WIH pactaruBatommx ee.  llo
I[BETY U IUIOTHOCTH IOJISI OMPEACNISICTCS KaueCTBO aypbl. Aypa SBISETCS 3€pKajioM
BHYTPEHHUX HETyTOB.

Aypa He gBISeTCA NPEeIMETOM U3YUYEHUS] HUKAKAX HAyYHbBIX JUCLUIUIMH, TaK
KaK HE SBJSETCS OOBEKTOM MATEPHAIBHOTO MHUpa. ITO MOHSITHE HCIOJIb3YEeTCs,
HaAmpUMep, B KOHIEMIIUKA OMOToJel, OM0IoKaIui, HETPATUITMOHHON METUIINHE.

B napancuxonoruu, 330TepuKke aypy IpeacTaBlSiOT B BUJe 001acT, KOTopas
OKpY’KaeT TEJO YeJIOBEKa, KaK Opeosl, U COCTOMT M3 HECKOJIbKUX B3aUMOCBSI3aHHBIX
CJI0€B, OOBIYHO MIPEICTABISIEMBIX B PA3HOM IIBETE.

B pa3HbIxX mikojiax ¥ BOCTOYHBIX (UIOCOGUIX MHIYHU3MA OTMEYAlOT OT MSATU
o0 ceMu ‘‘obosiouex” wuim “‘ren’. Haumbonee wyacto BBIACHAIOT : 3DUPHOE,
HMOIMOHAIILHOE, MEHTAJILHOE, Kay3albHOe, OYIIXUUEeCKOEe U aTMHYECKOE -BBICIIEE,
WM ucThuHHOEe “S” Tena. (doto 68). http://mibius.com.ua/yenergetika/aura-
cheloveka.-tsveta-foto-i-video-aury.html

VYyensie uz Tomcka B.®.30omnorapes u B.C I'pebeHHUKOB paccMaTpuBaiu
OHoIIoNIe YenoBeKa Kak BOJIHBI 1€ bpoiiis, OCHOBBIBasCh Ha CBOUX

AKCIIEPMEHTAJIBHBIX JAHHBIX [9].
CoBpeMeHHbBIE HCCJIeI0OBAHUS

JlemaroTcsi TOMBITKH TIOCTPOUTh TEXHHUYECKHE CPEJICTBA NIl OOHAPYKCHHS U
peructpainuu aypsl Ha ocHoBe 3¢ dekra Kupnmuan. Cerogus B Poccuu (HEcKoabko
yCTpOMCTB, pa3padotanHbix npod.Koporkoseim, C-IleTepOypr) u 3a pyOexxoM yxke
CYyIIECTBYET PSAA CIOXHBIX KOMIBIOTEPHBIX JTHATHOCTUYECKUX KOMILIEKCOB,
OCHOBAaHHBIX Ha (JOTO M BUCO ChEMKE ayphl 4yesoBeka. (OaHaKO 9TH METONbl |
CpEICTBa HE MO3BOJISIIOT MONYYUTh (PoTo “000m0ouku” wnau “rena” aypsl (poto 77).
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TopcuoHHasi MPUPOIA ayphI YeJIOBEKA.

BonbmmHCTBO pu3nYecKux OOBEKTOB COCTOMT M3 3JIEMEHTApHBIX YaCTHIL,
00JaaroMX CHUHOM (COOCTBEHHBIM BpAIllEHWEM), YTO SBJISETCS HCTOYHHUKOM
TopcuoHHbIX nojnei [2]. Axanemuk PAEH A.B.boOpoB yTBepxmaaeT [7]: Tak Kak
JKUBOW M HEXUBOW MHUP YCTPOEHBI M3 OJHHUX M TE€X )K€ aTOMOB M MOJIEKYJ, TO
HEBO3MOYKHO CYIIIECTBOBAHME Yy KMBOW MATEPUU TAKOTO IMOJISI, KOTOPOTO HE ObLIO Obl
y HEeXKMBOM MaTtepuu, U Ha000poT. [103TOMy BcCe HEXKUBBIE U )KUBBIE CUCTEMBI UMEIOT
CBOIl COOCTBEHHBIH «TOPCHOHHBIA MOPTPET», CO3JAHHBIA BpAICHUEM YacCTHI], H3
KOTOPBIX OHHM COCTOSIT. OC00EHHO CII0)KHO YCTPOEHBI TOPCHUOHHBIE OIS,
CO3/1aBaeMble TEJIOM YEJIOBEKa, T.€. €ro OMOJIOTMYECKUM BELIECTBOM, a TAKXKE TEMHU
cneuuuueckuMu (GopMaMu, B KOTOPBIX 3TO BEILIECTBO HAXOJIUTCS.

®oro 77. Cemb Ten aypsl uenoBeka.fizvakum.narod.ru/7 1.htm

A.B.bo6poB BBOaUT noHATHE COOCTBEHHBIX CIIMHOBBIX MOJIEH MaTepUaIbHbBIX
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OOBEKTOB B pe3yJbTaTe HKCIEPUMEHTAJIBHOTO HUCCIENOBAaHUS OOHAPYKEHHOTO UM
¢eHomeHa WHGOPMAIMOHHOIO  B3aWMOJCHCTBUSA PA3HECEHHBIX HA PACCTOSHUE
MaTtepuanbHbiX 00BeKTOB [7]. COOCTBEHHOE CIHMHOBOE I0JIE KaXJA0To
MaTepUAIBHOTO0 00bEKTa HEMOCPECTBEHHO WM OMTOCPEIOBAHO YYACTBYET B MOJIEBOM
nH(OPMAITMOHHOM B3aUMOJICHCTBUHU BCEX MAaTEPUAIBHBIX OOBEKTOB MEXy co00H, B
ToM uyuciae U u3 Pusnyeckum Bakyymom. B KkHure npuBeneHbl pe3yibTaThl
UCCJIEI0BAHUS IPOTSKEHHOCTH OJIMKHEN 30HbI COOCTBEHHBIX CIMHOBBIX MOJEH IS
JIBYX B3aUMOJICUCTBYIOIMNX OOBEKTOB M HA OCHOBAaHUU IMOJYUYCHHBIX PE3yJIHTATOB
aBTOp MPUXOJIUT K 3aKIIOYEHHIO, YTO HapsAy C YK€ HU3BECTHBIM (PaKTOpOM —
TOPCUOHHBIMH TOJsIMH Pusndeckoro Bakyyma - CyliecTByeT BTOPOM IIOJIEBOM
uHpopmarmoHHbiii pakTop—CoOCTBEHHBIE CIIMHOBBIE TIOJISI MaTEPUATBHBIX OOBEKTOB,
TaK K€ CIOCOOHBIA HECTH U 0OMEHUBAThCA MH(OpMaIMel, akTUBHO Y4acTBOBATh B
bu3ndecknx, (QU3NKO-XUMHYECKUX M OMOJOTHYECKUX Ipoleccax .CyIlecTBYIOMNe
npeacTaBieHus 00 aype Kak O YacTH YEJIOBEUECKOrO0 YHEPreTHYECKOro MO,
KOTOpas BBICTYNAET 3a MPEEIIbI €ro Tela, 00XOIUT CTOPOHOM Ba)KHEHIIIME BOIPOCHI
oOpa3oBaHus aypbl, MEXaHU3M B3auMoAeWcTBUSI ¢ Pusnyeckum Bakyymowm,
(bU3UYECKUMU TeIaMH, B3aUMOJCHCTBHE MEXIY aypaMu JIFOJICH. g orBera Ha
YHIOMSIHYTBIE€ BOIIPOCHI HEOOXOAMMO OOPATUTHCS K COBPEMEHHBIM MPEACTABICHUSIM O
dusnueckoM Bakyyme. B snektponunammke MakcBenna — Jlupaka Qusznueckuid
BaKyyM IIPEJCTaBIIA€T COOON «KHUIALMH OyJIbOH» U3 BHUPTYyAIbHBIX YaCTULl M
AHTUYACTHULl — DJIEKTPOHOB U ITO3UTPOHOB, T. €. B BAKYyM€ IIOCTOSIHHO BO3HMKAIOT U
MCUYE3al0T BUPTYaJbHbIE YaCTULbl. BUPTyasbHBIMH OHM CUMTAKOTCA IIOTOMY, YTO
BpEMsI UX KU3HU CIUIIKOM MaJO U OTPAHWYEHO COOTHOIIEHUEM HEONPEIEIEHHOCTEN
['eiizenOepra. JpyrumMu cioBaMu, B KBaHTOBOM TeopuH MOJsA (QIyKTyaluu
MHTEPHPETUPYIOTCS KaK POXKIACHUE U YHUUTOKEHHE BUPTYaAJbHBIX YacTHI] (TO €CTh
YacTHI], KOTOPbIE HEMPEPBIBHO POXKAAIOTCA U Cpa3y K€ YHHUTOXKAKOTCA), HIU
BUPTYaJIbHbIX KBAaHTOB JTAHHOrO MOJIsl. B Bakyyme pOXKIAarOTCA pa3ivuvHbIE Hapbl
YAaCTHUI-AHTUYACTULl, U B OCHOBE JTHX Map MOTYT ObITh 3JIEKTPOHBI, IMPOTOHBI,
HEUTPOHBI, KBapku W Jp.BupTyanpHble 4acTULBI TOYHO TakK K€ YYacTBYIOT BO
B3aMMOJICUCTBUSAX, KaKk W peanbHble. Hampumep, BupTyanbHblii (OTOH criocoOeH
MOPOJUTHh BUPTYAJIBHYIO I1apy JJIEKTPOH-NO3UTPOH, AHAJIOTUYHO POXKIACHUIO
peanbHbIM (POTOHOM peasbHON AIEKTPOHHO — MO3UTPOHHOM mapel. Crienyer

3aMETUTh, 4YTO COJAEPKAHUE IOHATHS “BUPTyaJIbHas dYacTUUA ~  MPETEpIEso
CYLIECTBEHHOE U3MEHEHHe. PaHee moJ BUPTYyaJbHBIMM YacCTULAMM ITOHUMAJIKCH,
KaK TMpaBWJIO, TaKUE€ YaCTUIbI B BUPTYAJIbHBIX COCTOSIHUSIX (HAmp., (OTOHBI,
AJIEKTPOHBI, MHOHBI), KOTOPbIE OBLIM XOPOLIO M3YUYEHbI B PEANbHBIX COCTOSIHUSX.
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[TosiBuiicst Kjacc 4acTull (KBapKH, TIIOOHBI), KOTOpbIE MPUHIUIHAIBHO HE MOTYT
HaXOJIUThCS B PEAJbHBIX COCTOSHUSX HM3-3a CBOMCTBA KOH(paHMEHTa B KBAaHTOBOMU
XPOMOJMHAMHUKE W TPOSBISIIOTCS HAa ONbBITE JIMIIb KaK CTPyW aApOHHBIE, T. €. B
OMPENICICHHOM CMBICIIC BUPTYaJIbHBIC YAaCTHUIBI TPUOOPETN CTaTyC HAOJIIOAaeMBbIX.
http://darkenergy.narod.ru/mhpicru.html

KoHuenmus BUPTyanbHbIX YaCTHUI] MIPAET Ba)KHYIO POJIb B MOHUMAHUU UX
BHYTPEHHEW CTPYKTYpbl, HMEIOIIEH CII0)KHOE CTPOCHHUE ,0COOEHHO  aJIPOHOB.
Kaprtuna ctpoenust aapOHOB UCIIOJIB3YET MOHATHE "TITyObl" U3 BHUPTYaIbHBIX YACTHII,
"oOmavaronux" cooTBeTCTBYIOMIYIO0 '"ronyrw" udactuily. Konnenuwuto "myOsr" us
BUPTYaJIbHBIX YAaCTUI] Mbl UCMOJIb3yEM B JajibHEMIleM, paccMarpuBasi OU3NUYECKU
BakyyMm, cocTosimuii u3 BHUPTYaJIbHBIX AJIEKTPOHOB , MO3UTPOHOB U (DOTOHOB, T.€
MCIIO0JIb3YEM JIMIIb HE3HAYUTEIBbHYIO YacTh 00Jiee CI0KHOU PeaJTbHOCTH.

Ha puc. 78 nokazana "BupTyanbpHas 1enoudka” npespamienuii. CoObITHsI clieBa
HaIpaBo MPOUCXOJAT CIEYIOUUM 00pazoM

ALDAD
A S

Puc.78

(http://darkenergy.narod.ru/mhpicru.html). Buptyanbnsiii ¢GoTtoH, npoias
HEKOTOPOE PACCTOSIHUE, NPEBPAIIAETCS B BUPTYAIbHYIO 3JIEKTPOH-TIO3UTPOHHYIO
napy. OJNEKTpPOH M IMO3UTPOH COBEPUIAIOT MO MOJ-000pOTa B MPOTHUBOIOJIOKHBIX
HaIpaBJIeHUSX, PUCYsl B IMPOCTPAHCTBE OKPYXHOCTb. B MecTe coelMHEHHs] OHU
UCYE3al0T U MOPOXKIAIOT BUPTYaJdbHBIK (DOTOH, KOTOPBIM JABHXKETCS JaJiblIe...
BupryanbHas 3J€KTPOH-IIO3UTPOHHAS Iapa CO34Aa€T KOJBLEBOM TOK, a KOJIBLEBOM
TOK CO3Ja€T MarHUTHOE mnojie B, koHdurypauus KkoToporo nogodHa KoH(pUrypauuu
0JIS TI0JIOCOBOTO MarHuTa. Takue 3jieMeHTapHble BUPTYAJIbHBIE MATHUTHBIE JUIIOJIN
BO3HMKAIOT B BAKyyMe MOCTOSIHHO U MOBCeMeCTHO. OpHUEHTHUPOBAHbI OHU XaOTUYHO U
NO3TOMY CyMMapHOE€ MAarHuTHOE MNOJsg B BaKyyMe paBHO HYJIO.

Bocrnonb3yemMcsi  BO3MOXHOCTBIO TMIIOTETUYECKOTO IOAX0Ja U PACCMOTPHUM
YOPOUIEHHYIO CHCTEMY, COCTOSIIYI0 TOJbKO M3 OJIHOTO 3JiekTpoHa. Ilonmaraem, yto
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peanbHbIX (DOTOHOB B Takoil cucrteMe HeT, HO GurykTyauun Pusznyeckoro Bakyyma
NPUBOAST K BO3HUKHOBEHUIO  «O0JIaKa» BHUPTYaJlbHbIX (DOTOHOB BO3JIE 3TOrO
AJIEKTPOHA, a BCJIE] 3a HUMHU — BUPTYAJIbHBIX IAp AJIEKTPOH-MO3UTPOH. Takue napol
NPOSBIISIIOT ce0si MOAOOHO CBS3aHHBIM 3apsiflaM B JIUAJIEKTPUKE: MOJ JEHCTBUEM
KYJIOHOBCKOTO IOJISI OHM IOJIIPU3YIOTCS TakUM 00pa3oM, Kak IOKa3aHO Ha pHC.2,
T. €. BUPTYQJIbHBIE 3JIEKTPOHBI TOYHO TAK K€ YYaCTBYIOT BO B3aUMOJICHCTBUSAX, KAK U
peasbHbIE, T. €. OTTAJIKHUBAIOTCSA OT PEalbHOro 3JIeKTpoHa. HeoOXoaAuMO OTMETHUTH,
4TO pUC. 2, AEMOHCTPUPYIOIIMI Mpolecc 3apsaoBoil mnosspusanus OUu3sndeckoro
Bakyyma , B3aT 13 kHuru [11]. AHanorudnas MoJiesib 3apsiAOBOM  MOJISIpU3AIUA
®duznueckoro Bakyyma mnpexacraBieHa B paHHuX padorax A.E.Axumosa [2].
PaccmorpuM mporecc mnosjspusalvud NOBTOPHO. bynem cyuTath 3JIEKTPOH E
TOYEUHBIM 3apS0M, HAXOJSAIIMMCS B HEKOTOPOM  TOYKE IMpOCTpaHCTBA. B 3TOM
ciydqae s¢dekr nomsgpuzaumn  Dusmyeckoro Bakyyma — MOXXHO NpeICTaBUTH
cienytonM obOpazoM. IlycTh B HEKOTOpPOW TOYKE MPOCTPAHCTBA, HaXOJAIICHCS
noOJM30CTU  3JIEKTpoHA E, IpOMCXOIUT poXkAEHHE BUPTYyaJbHOM Mapbl YacTULl —
AJIIEKTPOHA U ITO3UTPOHA, KOTOPBIE, CIIyCTSI OYEHb KOPOTKOE BPEMS, AHHUTHIMPYIOT
MEXAY COOOW, T.€. pOXKACHHE M MOCIHEAYIOas aHHUTWIALUS Mapbl JOJKHBI
IIPOUCXOJUTH BO BHEIIHEM JJIEKTPUYECKOM IIOJIE, CO3JAaBA€MOM 3JJIEKTPOHOM E.

JlercTBHE 3TOrO BHELIHETO MOJISI COCTOUT B TOM, YTO POJAUBIIMICS DIIEKTPOH
CJIETKa OTTAJIKMBAETCS AJIEKTPOHOM E, TOrna Kak poAUBIIMNCS TO3UTPOH CJErkKa
HOPUTATUBAETCS UM, TaK UTO UMEET MeCTO (PU3MUECKOE pa3/IeJICHUE 3TUX 3apsioB BO
BpeMsI HMX KpPAaTKOBPEMEHHOTO CYIIECTBOBAHHMS, T. €. HAPYLIAETCS CUMMETPUS
¢uToHOB. Takoe siBIEHHE MPOUCXOIUT BCE BPEMs M MOBCIOAY BOKPYT 3JIeKTpoHaA E,
4TO BEAET pe3yipTupytomemy 3¢¢PeKTy, Ha3bIBAEMOMY oJApHU3an e
duznueckoro Bakyyma.

PaccMmoTpum npouecc 00pa3oBaHus aypbl YeJIOBEKa.

M3BecTHO, 4TO  MeMOpaHbl BCEX KJIETOK 4YelIOBEKa HMEIOT €CTECTBEHHBIM
OTPULIATENILHBIN 3apsij, U 3TOT 3apsa (popMuUpyeT BOKpPYr uejioBeka rajo (mryody)
W3 BHUPTYaAJIbHBIX OJJIEKTPOHOB M JAPYTHX BHUPTYAJIbHBIX YaCTHUL, KOTOpHIE,
B3aUMOJICMCTBYSI C OTPHULATEIBHBIM 3apsAoM, OTTAJIKUBAKOTCS HA HEKOTOPOE
paccTosiHME, 3aBUCAIIEE OT COCTOSHUS oOpraHoB yenoBeka. Ha ¢dorto BumHO 7
000JI0UEK aypbl, HO MbI B JlajbHEHIIIEM OyeM paccMaTpuBaTh aypy, COCTOSIIYIO U3
BUPTYaJIbHBIX 3JIEKTPOHOB. [IpobGiieMHbIe opraHbl OyayT UMETh HECKOJIBKO MEHbILINN
3apsAll, 4YTO IMOBJEYET 3a COOOW YyMEHbIIeHHE pa3Mmepa aypbl. CrHenuanucTbl-
JTMATHOCTBI OIPEACNISAIOT MpOOJIEeMHbIE OpraHbl MO YMEHBIICHUIO Pa3MEpOB ayphl.

DKCIEPUMEHTANBHO YCTAHOBIIEHO, YTO BUPTYaJIbHBIE 3JIEKTPOHBI PU3NYECKOTO
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BaKyyMma JICCTBYIOT Ha 4eJoBeKa TaK €, KaK U CBOOOJHBIC paguKajlbl B €ro
opranu3me. CBOOOJHBIC pajuKaibl — HTO MOJICKYJbl WA aTOMbI, HUMEIOIINE
CBOOOJIHBIE DJIEKTPOHBI Ha BHEIIHEW oOosiouke. Llupkymsiust cnuimkomM OGO0JbIIOTO
KOJIMYECTBAa CBOOOJHBIX PAJUKAIOB HA3bIBAETCS OKUCIUTEIBHBIM CTPECCOM,
KOTOPBIM UIpAaeT TJIABHYIO pPOJb B IPOIECCE CTAPEHUS U BBI3BIBAET BO3PACTHBIC
3a00JIeBaHUSI. CBoOOo/IHBIE paJUKaIbl UPKYIUPYIOT B OpraHU3ME, BBIKPAJbIBas
AJEKTPOHBI U3 3J0POBBIX TKAHEW, B PE3YJbTATE YEr0 BO3HUKAIOT XPOHUYECKHUE
3aboneBanusi, OT 3a0oneBaHWii JECEH A0 paka. boje3HW BO3HUKAIOT, KOTAa
OTPUIIATENILHBIM MOTEHIMAN KJIETOK TajaeT HuKe HOpMbl. CBOOOIHBIE pavKaibl
TAKK€ YMEHBIIAIOT KOJMYECTBO MEJIATOHWUHA — TOPMOHA, PETYJIUPYIOIIErO COH.
CyliecTBEHHOE BIIMSIHUE HA 3/I0POBbE YEJIIOBEKAa  OKAa3bIBAET M HOHHBIM COCTaB
BO3/IyXa, BJIbIXaeMOro uejoBekoMm. OTtpunarenbHble (M HWMEHHO JIETKHE) HWOHBI
OKa3bIBAIOT TIOJIOKHUTEIbHBIN d(D(EKT, a MONOKUTENbHBIE — OTpUIlIATeNbHBIN. [Ipu
B/IBIXaHUU TIOJIOKUTEIBHO 3apsSKEHHBIX HMOHOB BO3/AyXa (OCOOEHHO TSHKENBIX
a’POUOHOB) MPOUCXOJUT CTAPEHUE U Pa3pylLICHUE KIETOK, OCIa0JeHue UMMYHHOU
cuctemMbl. CUMTAIOT, 4YTO HHEPreTHYECKOE IOoJie 4YeloBeka (aypa) sBIsSETCS
cocTaBHOM 4YacThio mosieit KocMoca. DHepreTuyeckue mojis KUBbIX CyliecTB ( 6o
MOJIsl WM TICH TOJIs1) UMEIOT JOCTaTOYHO CJIOXKHBIM cocTaB. B uMx coctaB BXOIAT
MarHUuTHbIE, PJIEKTPUUECKUE U TOPCUOHHBIE MO . DHEPTETUUECKOE MOJIE YEJIOBEKa
- 3TO COCTaBHasi 4YacThb JHEPreTUYECKOro mnojs 3emiau u Bcero Kocmuueckoro
MPOCTPAHCTBA. DHEPIeTUUECKOE IMOJIE YEJIOBEKAa HE SIBIISIETCS MPOCTO OOBEMOM C
BUPTYaJIbHBIMU BJIEKTPOHAMHU, MO3UTPOHAMU W JPYTUMHU YaCTUIAMH H
aHTUYACTULIAMH, KOTOpasi 00BoakuBaroT ¢pusndeckoe teso. OHO mopa3aenseTcs Ha
OCOOCHHBIC HHEPTreTUYECKUE CJIOM, TaK, YTO KaXIbId CJIOW OTBEYaeT 3a CBOIO
byHKIHIO UMEET CBOWU HBET.

JInuTenbHbIE UCCIIEIOBAHUS YHEPTETUUECKOTO TMOJIS YEIOBEKA MOKa3alu, 4YTO B
85% Ha MOMEHT HOBOH WJIM MOJHOW JyHBI (B TeueHue 36 4acoB), SIHEPreTHUECKOE
TI0JIE YEJIOBEKA MEHSJIO 3HAK HAa HECKOJIBKO YacOB, M 3TO MOATBEPKIAET CBSI3b €TI0 C
JBUKEHHEM M COJIHEUHOM TI'€OMArHUTHOW aKTUBHOCTBIO.

[Ipomonxkast TeMy aypbl Ye€JIOBEKa, CIEIYyEeT OTMETUTH myOIuKanuu
OTHOCHUTEJIBHO TOJIE3HOCTH 3a3eMJIeHHH Tena Bo BpeMst cHa [90,113]. UccnenoBarenu
CUMTAIOT, YTO MPHU 3a3€MJICHUU TE€Ja BO BPEMSI CHA OCYIIECTBIISIETCS. €CTECTBEHHAs
3alIMTa  OT CTAaTUYECKOTO JJICKTPUYECTBA M M3IYyYaEMbIX  DJIEKTPUYECKUX U
ANEKTPOMArHuTHLIX nosieil. [lpu 3TOoM paccnabisieTcs MycKyiaTypa , YiIydllaeTcs
KauecTBO CHa, MMEIOTCSA JI0KA3aTeNbCTBA YIYYIIEHUs 3J0pPOBbS Yy IIIOACH C
npoOJieMaMu AbIXaTeIbHbBIX MyTEH, aCTMATUKOB, OOJILHBIX PEBMATOUIHBIM apTPUTOM,
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JIOJIEH C MOBBILIEHHBIM KPOBSHBIM JaBieHueM W nap. Crenyer OTMETHUTb, YTO
MHTEpHpETalns 3KCIEPUMEHTAIBHBIX PE3YJIbTATOB psia aBTOPOB, HEOOBSICHUMBIX
HAOCHOBE W3BECTHBIX 3aKOHOB (DU3UKU, MOXET OBITh BBINOJHEHA C MPUMEHEHUEM
mozenun duznyeckoro Bakyyma.

EcTh OocHOBaHMA Npeamnojararb, 4YTO IPH 3a3€MJIEHUM T€ja BO BPEMs CHA
OCYILECTBIJISIETCS. HE TOJIbKO €CTECTBEHHAs! 3alllUTa OT CTATUYECKOIrO 3JIEKTPUUYECTBA
U U3JIYy4Yae€MbIX JJIEKTPUUYECKHX W 3JIEKTPOMArHUTHBIX MOJEH, HO U YCTpaHseTCs
BJIUSHUE  BUPTYaJbHBIX AJIEKTPOHOB, KOTOPBIE SBJISFOTCS, C MOEH TOYKH 3PEHUS,
COCTaBHOW YacTbIO CIIOKHOTO HSHEpreTHYeckoe mossi uesnoBeka. lIpenmnonoxenue
MOJATBEPKIAETCS TEM, UTO MPHU 3a3€MJICHUU TeJla YEJOBEKAa €ro  HHEPreTUYecKoe
noysie He omnpenensercs kak ¢ nomoinisio UT'A-1, BEI'A-10, He dukcupyroTcs ¢
MOMOILBIO KPYTHJIBHBIX BECOB, TAK U METOJIaMU OUOIOKAIMU. AHAJIOTMYHAsl KapTUHA
HAOMIOJaeTcsl B clydyae 3a3eMJieHHsl Kopityca MoOmibHOro tenedona. IloBTopHO
CJIEIyeT MOJYEPKHYTh, YTO BCE (PAKThI U SBJICHUS, OMMUCAHHBIC BBIIIE, 3aCTABIISIOT
Hac MPUUTH K 3aKIIOYECHUIO: COCTAaBHOM YaCThIO TOPCUOHHBIX TOJIEM,
reHepUpPYEeMbIX NPUOOpaMU HIEKTPOHHOM TEXHUKH, SABISIOTCSI, B IEPBOM
NpUOJIMKEHUN, BUPTYaJbHbIE YaCTHULBl - DJIEKTPOHBI U MO3UTPOHBI.

ODHEPreTUYECKOe I0JIE yejoBeKka (aypa) COCTOMUT U3 BUPTYaJIbHBIX
AIEKTPOHOB, TO3UTPOHOB, JAPYIUX BUPTYAJIbHBIX YacCTUIl M aHTU4YacTull. M3BecTHO,
4YTO MeMOpaHbl BCEX KJIETOK YEJIOBEKa UMEIOT €CTECTBEHHBIN OTPUIIATENIbHBIN 3apsil
Y COBOKYIIHBIM 3aps]l KJIETOK B3aUMOJACHCTBYET C BHUPTYyaJIbHBIMH 3JIEKTPOHAMH,
JPYTMMH BUPTYJIbHBIMM YAaCTUIIAMU M aHTUYACTULIAMH, CO3/1aBasi '' BJIIEKTPOHHYIO
nryOy" (rajio) nperuMyIecTBEHHO U3 BUPTYalbHBIX 3JIEKTPOHOB BOKpYT 4esoBeka. B
cillyyae, KOrJa 4eJOBEK HAXOJIUTCS B 30HE JCHCTBUS JIEBBIX TOPCHOHHBIX IOJIEH,
pa3Mep "INMEKTPOHHON MIyOBl'' YeIOBEKa YMEHBIIAETCS, B CBSI3M C YEM KOJIMYECTBO
BUPTYaJbHBIX JJIEKTPOHOB B TEJI€ YEJIOBEKA YBEJIMYMBAETCS, YTO BEIET K
HEraTUBHBIM MoclieicTBUsAM. Hanpumep, pasMep aypbl YMEHbBIIAETCS, €CIU YEIOBEK
UMEeT B pyKax MOOWJIBHBIN TenedoH Oe3 3alMTHOrO0 YCTPOWCTBA, HAXOJIUTCS B
JIEBOUM TEOMAaTOreHHOW 30HE WM Tepell dKpaHoM Jtoboro nucres. [lpuaunHoin
YMEHBIICHUS aypbl YEJOBE€Ka BO BCEX YHNOMSHYTBIX CIydasx SBJIAETCS
B3aMMOJICUCTBHE BUPTYAJbHBIX 3JEKTPOHOA aypbl U BHPTYaIbHBIX 3JIEKTPOHOB
MOOMJIBHOTO  Tele(oHa, reonaToreHHON 30HbI WM JUCIUIES COOTBETCTBEHHO. B
ciydae ¢ MOOWIBHBIM  TeiedoHOM aypa yMmeHbinaercs ao 20-25 cm., Tak Kak
BUPTYyaJIbHbIE BJIEKTPOHBI, HaxXxoJslHecs BOKPYr MoOOUIbHOro TenedoHa,
MPUTATUBAIOT BUPTYaAJIbHBIE AJIEKTPOHBI aypbl. B IBYX Apyrux yHnoOMSIHYTBIX
Clly4asix BUPTyaJbHbIE 3JIEKTPOHBI MOJHOCTBHIO 3aAIMOJIHSIOT TENO yenoBeka. Eciu B
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KauecTBE JAMCIUIES UCIOJIb3YETCS JIIEKTPOHHO-JTydyeBas TpyOKa, TO OHa MOJIAPU3YET
®uznyeckuii Bakyym TakuM 00pa3oMm, YTO CO CTOPOHBI KATOJAa BO3HUKAET IPaBOE
TOPCHOHHOE TI0JIE - IIO3UTPOHHOE, a B HAIIPABJICHUM JBUKEHUS 3JIEKTPOHHOIO
ayya (opMHUpyeTcsi JeBO€ TOPCHOHHOE IMoJie, T.K. POJIUBIIMECS  BUPTyalbHbIC
AJIEKTPOHBI 3a MpeielaMHU JIEKTPOHHO-TY4YeBOM TPYOKH OTTAIKUBAIOTCS pealbHBIMU
AIIEKTPOHAMH JIyda CamMoO TPYOKH.

CuuTarwT, 4YTO pacHnpOCTPaHEHHOCTH JAEIPECCUBHBIX M TPEBOKHBIX
paccTpoiicTB cpenu Jitojied, OONIbLIYIO YacTh JHS MPOBOIALIMX 33 KOMIBIOTEPAMH,
CBsI3aHa C BJIMSHHMEM CJIA0BIX BHICOKOYACTOTHBIX U3NydeHuil [91], reHepupyronmx, B
TOM YHUCJIE, U BUPTYaJbHbIE 3JEKTPOHBI, KOTOpPbIE COMBAIOT TOHKYIO HACTPOWKY
HEHpoMeIMaTOpHOTO 0OMEHa, YTO HEraTUBHO CKAa3bIBAIOTCS HAa BPEMEHU OOpaTHOIoO
3axBaTa CEPOTOHMHA, HOpAJpEeHAIMHA W JAodaMHHA MeMOpaHaMM KIETOK.

[Tonpobnee o duszmyeckom Bakyyme MOXKHO 03HAKOMHMTBLCS B [92].
Hccnenyst pa3iauuHbIME CIIOCOOAMHU COCTOSIHME aypbl, MOKHO IOHSTh, YTO €CIIU C
KAKUM-TO KOHKPETHbIM OPraHOM 4YTO-TO HE TakK, TO HaJ0  BOBpPEMs MPHUHSATH
COOTBETCTBYIOIIME MEPBI, U TOTAA MOXHO M30€XKaTh CEPbE3HBIX HEMPHUATHOCTEN CO
3I0pOBbEM. DTO oOpeTaeT 0COOBIM CMBICI M 3HAYUMOCTh, TAK KaK B COBPEMEHHBIX
YCIOBHSAX COXpaHEHHE 310pPOBbA CTAaHOBHUTCS XHUBOTpPENEIYLUIUM
OO0IIeHAllMOHAJIHBIM BOIIPOCOM.

XapakTepHOo, YTO aypa YeJOBeKa Pe3KO yMEHbBIIAeTCs B CiIydae, €clid OH OepeT
B pykH Jt000# Tamker. DTO MPUBOJUT K TOMY, YTO B TeJe YeJOBEKa pPE3KO
YBEIUYMBAECTCS KOJUYECTBO  BHUPTYAJIBHBIX 3JEKTPOHOB, UTO SBISAETCS NMPUUMHOU
W3BECTHBIX HETaTHUBHBIX IOCIEACTBUM.
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Hekotopbie padoThl, MOATBEPKAAOIINE HAJTHYHE TOPCUOHHBIX
1moJiel B Ipupojae

Corpynnuku Kadeapa 3amutel uHbOpMAMU W CIEHUAIBHOW TEXHUKHU
HammonaneHoroynuBepcurera BHyTpeHHUX aei W. ['pomsbiko, A.Msuukos, B.Hocos
[93] sKcHEepUMEHTAIbHO ONPEASTUIIA, YTO: MYyJIbCUPYIOIIUA MOTOK HOCUTENEH
3apsAA0B, JABUXKYIIMNCA MO CHEHUAIbHOM KPYroBOM TpPAaeKTOPHUHU, CO3HAET
MyJbCUpPYIOLIEEe MarHuTHOEe mnoJjie. OHO CONpPOBOXKIAETCSA KOMIOHEHTOM, KOTOpas
OKa3bIBAa€T BIIMSHHUE HAa OOBEKTHI JKUBOW MPHUPOABI U BBI3BIBAET Y HUX PEAKIIMH,
CYLIECTBEHHO OTJIMYAIOLINECS OT M3BECTHBIX. YCJIOBHO JAHHOW KOMIIOHEHTE MOJIs
IPUCBOEHO Ha3BaHUE "TOpCHOHHAA"; peakuus (WM CBOMCTBA) HEKOTOPHIX OOBEKTOB,
pacrnoJiaraBliuxcsi BO BpeMsl POBEJACHUS SKCIEPUMEHTA, HAaJl MHUMOW IUIOCKOCTBIO
JIBWKECHUS MYJIbCUPYIOUIETO IMOTOKAa HOCUTENEH 3apsiioB, 3aMETHO OTJIMYAETCS OT
peakuuu (WM CBOMCTB) 0OBEKTOB, PACTIONATABIIMXCS MO MHUMOM MIIOCKOCTHIO. [1o
MHEHHIO Y4YEHBIX, 3TO IIO3BOJISIET MNPEAINOoNaraTb HaJIWYWE NPABOCTOPOHHEN U
JIEBOCTOPOHHEN KOMIIOHEHTBI TOPCUOHHOT0 MoJisi. www.kiev-security.org.ua

Opnako Oonplas 4YacTh AaBTOPUTETHBIX YUYEHBIX O(HUIIMATBbHOW HAyKH
OTPULIAET CYIIECTBOBAHHE TOPCHOHHBIX IMOJEH. [lateHTOBEBI HA3BIBAIOT HUX
“runoreTnyeckuMu’, OoOBOJAKMBas HMX “‘aypoil” mucTthnM3Ma. Pa3Butue Hayku
co3/iaeT OOJIBIION pa3pblB MEXKIY €€ MEePEIHUM KpaeM U 00pa30BaHUEM, KOTOPOE He
yCIieBaeT 3a HaykoWl. PacTeT OTHOcHUTelbHas HErpaMOTHOCTb HACEICHHS MpH
abCOJIIOTHOM POCTE 0OPAa30BAHHOCTH, KOTOpPas MPOUCXOIUT C MEHbIIEH CKOPOCTHIO,
YeM pa3BUBaeTCs HaykKa W BHeApstoTca ee jnocTwkeHus. Ho riaBHeIM (akTopom
HEMPU3HAHUS TOPCUOHHBIX IMOJIEH SIBISETCS OOJIBIIOE KOJMYECTBO CIEKYJSALUNA MO
JAHHOM TEMAaTHKE CO CTOPOHBI Pa3JIMYHOTO pOJa HCCIENOBATENe, KOTOpbIE
HEKOPPEKTHOCTHI0O MATEMAaTHMYECKUX U JIOTMUYECKUX BBIBOJOB JIUCKPEIUTUPYIOT
HEOOXOMMOCTh MPOBEACHUS HCCIEIOBAHUM HAa YHUBEPCUTETCKOM YpPOBHE MpHU
HOJIJIEP>KKE TOCYApCTBA.

ABTOpOB CTaTbU  3aUHTEPECOBAJIM HEKOTOPHIC HEMOHSATHBIE MOMEHTHI B
SBJICHUSX NPUPOAHOTO M TEXHOTEHHOI'O XapaKTepa, CBSA3AHHBIX C BpaIATEIbHBIM
NIBIOKEHUEM OOJIBIINX MAcC.

Bcem wu3BecteH arMocdepHbli BHXph — cMmepu uiau TopHago. llpu
pacciieIoBaHUN pa3pyLICHUI, KOTOpblE OBLIM MPSAMBIM PE3YJIbTATOM JIEHCTBHIA
TOPHAJ0, HCCIENOBATEIN CTOJKHYJIUCh C HEOOBSICHUMBIMU C TOYKU 3PEHUS
COBPEMEHHOM HayKu sBJIEHUAMH. B ogHOM H3 >KypHajlioB Oblla NpHUBEICHA
dotorpadust xene3Hoil Oaaku, HACKBO3b MPOOUTON KYyCKOM JepeBa, a B JIPYroM
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cllydae IMy4YOK COJIOMBbI BolIed B qyOOBo€ OpeBHO Ha HECKOJIbKO CAHTUMETPOB. Y
uccienoBarenei OblIo TaKOe OUYIIEHHE, YTO TBEPAbIE TKAHU JIEPEBA «ITPOITYCTHII
BHYTpPb c€0s MATKHE TKaHU CYXOU COJOMBI, 3allOJIHUB COOO0I Ja)ke MOJIOCTH BHYTPU
CoJIOMHHOK. Bce »Tu u monoOHble UM 3PPexThl U CcOOOMIEHUS O HHUX
CBUJIETEIBCTBYIOT O CYILIECTBOBAHMM KAaKUX-TO HOBBIX, HE HW3BECTHBIX HayKe
3aKOHOMEPHOCTEH HJIM TOJIeH, CBSI3aHHBIX € (DAKTOM BpaICHUS.

JI1st ucclienoBaHus 3TUX MPOLIECCOB aBTOpamMu ObLI pazpaboTaH JEHCTBYIOLIUI
MakeT npubopa, B KOTOPOM HOCHUTENIM 3apsoB JBUTAIHCH [0 TPaeKTOPHH,
pa3MelIeHHON BOKPYT HEKOTOpoi BooOpakaemoil ocu. BHemHuit Buj mnpubopa
nokasas Ha (oto 79.

doto 79

ABTOPBI BBIIEISIIOT CleayIolue 00JacTu BO3MOKHOTo npuMenenust T11

1. Ha ©0aze TII Bo3MOXHa peanu3alnus TreHepaTopa IlIyma s
MacCKHUpPOBaHUSA MH(MOPMATUBHBIX HU3KOYACTOTHBIX MAarHUTHBIX IOJIEH, M3JTy4aeMbIX
HKpaHaMU BHJIEOMOHUTOPOB, BHUJIEOKaMep U Mp. AHaJOru MojoOHBIX T€HEepaTOpPOB
IIIyMa aBTOpaM HEU3BECTHBI.

2. B cuny Toro, uro ocHoBHas 3Heprus usnydeHus TII cocpemoroueHa B
MarHuTHou cocrtasistonieil OMII n koHcTpykTHBHBIE pasmepsl TII MHOro MeHble
TEeHEPUPYEMBIX JEKTPOMArHUTHBIX JUIMH BOJH BO3MOYKHO CO3/1aHHE€ MUHUATIOPHBIX,
HU3KOTEMIIEPATYPHBIX W CBEPXMOUIIHBIX H3nydatromux aHTeHH CJIB nuamnasoHa,
NpEeIHA3HAYEHHBIX IS 3ariayOJaEHHBIX KOMAaHAHBIX MPaBUTEIbCTBEHHBIX MYHKTOB U
MYHKTOB CBSI3H C [IOA3€MHBIMU WJIN MTOJIBOJHBIMU MOPCKUMHU OOBEKTAMHU.

3. 3aBUCUMOCTb YacCTOThl F€HEPUPYEMBIX JIEKTPOMArHUTHBIX kosiebanui TII
OT JUAJIEKTPUYECKON MPOHUIIAEMOCTH OKPYKAFOIIEN Cpe/bl TO3BOJIUT CO3AATh:

OECKOHTAKTHBIE TaTYMKH Ul ChbEMaA KapIUOrpaMMbl y MAIIUEHTOB, HAJOKEHHUE
Ha KOTOPBIX AJIEKTPUYECKUX JAaTYUKOB HE BO3MOXHO. Hampumep, mauueHTsl ¢

O’KOTaMH KOKH, TAIMEHTHI B CIIENOACK e (TPOTUBOYYMHBIE KOCTIOMBI, CKaaHAPhI U
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np.). TpuOOpsl sl OOHAPYKEHUS IMYCTOT, B3PHIBUATKH, 3aCHINAHHBIX SIM, & TAKXKe
MHOTO()YHKIIMOHAJIbHbIE IOUCKOBBIE TPUOOPBHI.

MHOX€eCTBEHHbIE U B OCHOBHOM HE€ MOJKpEIIEHHbIE OOBEKTHUBHBIMU
HKCIIEPUMEHTAMHU YTBEPKACHUS HEKOTOPbIX YYEHBIX O TOM, UYTO TOPCHUOHHAs
COCTaBJISIONIAs] IMOJI OKAa3bIBACT CYIIECTBEHHOE BIUSHUE HAa OOBEKTHI KUBOU U
HE)KMBOW MPUPOJIbI, MOOYAUIM aBTOPOB K IPOBEJIEHUIO JOIMOJHUTENBHOIO psjlia
DKCIEPUMEHTOB.

1. Bo3zneiicTBue TOPCHMOHHON KOMIIOHEHTHI MOJII Ha KJIETKH OYKKaJIbHOIO
MUTEIUS

Mecto npoBeneHUs JKCHEPUMEHTOB: Kadelpa TEHETHUKH U LUTOJOTUH
XappKOBCKOI0 HAlTMOHAJIBHOI'O YHUBEPCUTETA.

Pe3y.]'II>TaTbI IKCIIEPUMEHTA:

VY CTaHOBJIEHO, 4YTO MOABUKHOCTH SIEp KIETOK OYKKAJIbHOIO SIUTEIMS,
pacrnoJlaraBUIMXcsi BO BpEeMsl MPOBEACHUS SKCHEPUMEHTA C Pa3JIMYHBIX CTOPOH OT
IUIOCKOCTH JIBUYKEHUS IYJbCUPYIOLIETO IOTOKAa HOCHUTEIEHN 3apsiioB, CYLIECTBEHHO
OTAMUYAETCs. OTO IMO3BOJISIET TOBOPUTh O HAJIUYUU MPABOCTOPOHHEW WIIH
JIEBOCTOPOHHEN KOMIIOHEHTBI TOPCUOHHOTO MOJISL.

BausiHue BoOabI, MOABepraBuIecss BO3AeCTBUI TOPCHOHHOM
KOMIIOHEHTBHI 10JIsl, HA KJIETKHU APOXKKen

MecTto npoBeaeHus s3xcnepumenta: Jlabopatopus kadenpsr « ToBapoBeaeHus U
DKCHEPTU3bl IPOJAOBOJIBCTBEHHBIX TOBAapOB» XapbKOBCKOW TIOCYIapCTBEHHOMU

aKaJeMHUU TEXHOJIOTUM U OPraHU3alyy IUTaHUS.
Pe3yabTaThl dJKClIEpUMEHTA:

Pe3ynbTaThl NPOBENEHHOIO YKCIIEPUMEHTA ITO3BOJIAIOT:

1. [Ipenmnonoxurse, 4TO IEBOCTOPOHHA KOMIIOHeHTa oyt T11 aktuBmsupyer, a
IIPAaBOCTOPOHHSS YTHETAET ACUCTBUE IPOXIKEN YEPE3 BOJHYIO CPENY, MOABEPTIIYIOC
BO3JIEVICTBUIO TOPCUOHHOW KOMIIOHEHTHI MOJIA

2. ['oBOpUT, O HEOOXOAUMOCTH MPOBEACHHS HAIbHEHIIUX OIBITOB C
npoxokamu. Jlannas o6macte npumeHeHus TII xapakrtepusyercss ObIcTpoi
CAMOOKYITa€MOCTBIO JKCIEPUMEHTAJIbHBIX HCCIECAOBAHUI NpU BHEIPEHUU
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pEe3yJNbTAaTOB B XJIeOOMEKapHYH W MHUBOBAPEHHYIO OTPacCJHd MHUIIEBOU
MPOMBIILJIEHHOCTH.

3.JIpopammBaHue 3€épeH NIIEHHUIbI MO HMHTErPAJbHBIM BO3JAEHCTBHEM
TOPCUOHHOM KOMIIOHEHTBI MOJIS M MOoJIeil HeTPAAUIHOHHOM NPpUPOAbI (BLIOOPKA
YACTH Pe3yJIbTATOB)

Mecto npoBenenus s3xcnepumenToB: Jlabopatopus kadenpsl « ToBapoBeneHUs
M DKCIEPTHU3bl NPOAOBOJIBCTBEHHBIX TOBApOB» XapbKOBCKOM TIOCYJIapCTBEHHOMN
aKkaJeMUU TEXHOJOTMM W OpraHu3aluu MNHUTaHusA. Bpems npoBeneHus

skcnepumeHToB: Anpens 2000 roaa.

Pe3yabTaThl dJKClIepUMeEHTA:

MakcuManbHBI POCT 3apOABIIICH IMIICHHUIBI 00SCIICUNBACTCS KOMIUICKCHBIM
TEXHOJIOTUYECKUM TiporieccoM oOmyuenus moneM TII 3€pen u mociemyromei
3aKJIaJKOM B XpaHUJIUIIA, BBIIIOJIHEHHBIE B BUJIE€ OPUEHTUPOBAHHBIX TUPAMUI.

4. 3menenne 3en€HON MacChl paCTeHU MOMHUAOPOB copTa «S0I0HBKa» MO
BO3JIECTBUEM TOPCUOHHOM JIEeBOCTOPOHHEW KoMmmoHeHThl noist TII (BeiOopka yactu
PE3yIBTATOB)

Mecto npoBeneHus sxcrepuMenToB: KontponsHoe none HUM oBomeBoacTa
u OaxueBoactBa CXAAH VYkpaunsl, n. bopku, XapbkoBckod 00y. Bpewms
MIPOBEICHUSI SKCIIEPUMEHTOB: aBTYCT - ceHTs10pb 2000 rona.

Pe3yabTaThl 3KCIIEpUMEHTA:

<=  3eménHas Macca pacTCHHH SKCICPUMEHTAIBHOTO yuyacTka Ha 19%
00JIbIIIEe, YEM HA KOHTPOJIBLHOM YUYacCTKE.

2. Ha nsatom mapHoMm psake 10% pacTeHuii MMEIOT MPEBBILICHHE Beca Ha
OCTQJIbHBIMHM PACTEHUSMH B CEMb pa3, T.€. Ha 700 nmpoueHToB. Bec aTux pacreHuit He
YUHUTHIBAJICS TP 00pabOTKE OOIMMX pe3yabTaToB m3Mepenuid. [lomobHbIe pacTeHus
Ha BCEM dKcriepuMenTansHoM nojie HUU obHapyskeHbl He ObLITH.

MoKHO TIPEANOIOKUT, YTO TIPU 00pabOTKE KOPHEBOM CUCTEMBI Bilara rpyHTa
(Boma) «coxpaHwiay HHGOPMAIUIO O TOPCHOHHOM BO3JICHUCTBUU U SIBUJIACH
MPUYMHON YCUIEHHOTO POCTa HECKOIBKUX PACTEHUIA.

Oo6aacTu Bo3mMoxkHOro npumenenus TII

Cennckoxo3siicTBeHHOe mpou3BoacTBo. Ha 6asze TII Bo3moxHa
peaM3aIMsIHOBOTO Kjlacca MPUOOPOB JIJIsi KOPPEKIMH POCTa 3eTIEHON MacChl TaKUX
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pacTeHM, Kak JIyK, cajiar, Kamycta W Jp. XJyeOonekapHas M MUIIeBas OTpaciu.
[Ipon3BOACTBO KAUECTBEHHO HOBBIX MPOJIYKTOB nuTaHus. [Ipu 3TOM 3HEpro3arparsl
Ha TEXHOJIOTHYECKHE MPOIIECCHI OyAYT CYIIECTBEHHO YMEHBIIICHBI.

B cnyyae moaTBepkKIEeHUA ITO3UTUBHOTO BIIMSAHUS HAa OPraHUW3M YEJIOBEKA
TOPCHOHHOM KOMIIOHEHTHI IIOJIsI, BO3MOJKHO CO3JlaHHuE IpUOOpPOB, 00JIACTHIO
MIPUMEHEHHSI KOTOPBIX OYJET 3alliTa YeJIOBEUECKOI0 OpraHu3Ma OT BIUSHHS TaKHX
HETaTUBHBIX (PAKTOPOB OKPYXkAIOIIEH Cpeibl, KAK MarHUTHbIE OypH, TEXHOTCHHBIC
V3J1yYEHHUS U TIP.

Beenenue snemeHToB TII B KOHCTPpYKUMH HM3BECTHBIX MEIUIMHCKUX
NpUOOPOB, PACIIUPUT CHEKTP MX (YHKIIMOHAIBHBIX BO3MOXKHOCTEM MpHU pElICHUU
TaKuX TMpoOJIeM, KaK CHSITHE TOCIEICTBUI CTPECCOB, BBIBEJACHHE YEJIOBEKa U3
KOMAaTO3HOI'0 COCTOAHUS U Ap. JlononuuTenbHble ucciaenoBanus TII, ¢ TOUuku 3peHus
IPUMEHEHHUS €ro, KaK TeHepaTopa 3alllUTHOTO TMOJIs, ITO3BOJAT NPUOIU3HTHCI K
pEIICHHUI0 3aJadyd 3allUuThl MHPOpPMAIMHU B ClydyasiX CBEpPXJalIbHEro
pacOopoCTpaHEHHUsT HU3KOYACTOTHBIX MArHUTHBIX IOJE€H W HX TOPCUOHHBIX

KOMITOHEHT OOBEKTOB KMBOW U HEKUBOU MPHUPOIBI.
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PA3ZBUTHUE IOJIEBBIX UHO®OPMAIIMOHHBIX TEXHOJIOTI' Ui
NEPMCKOMU I'PYHIION

Kak Obu1o oTmMedeHo BbllIe, O00JibIION 00bEM (QyHIaMEHTaIbHBIX
WCCJICIOBAHMI BO3/ICHCTBUSI TOPCUOHHBIX TOJICH HA pacIuiaB MeTaia ObLT BBITIOJHEH
B KueBe moja pykoBojcTBoM nupektopa MHCTUTyTa mpoOsiemM maTepuanoBeeHUs
AH YCCP, Buue-npe3zunenra AH YCCP, akagemuka B.. TpedguiioBa KomeKTHBOM,
BO3TJIABIIIEMBIM Had. oTaena, A.¢p-m.H. B.I1.Maii6opomoit (mepuon 1989-1991 rr.).
Opnako mocie cmeptu B.U.TpedunoBa stu uccnenoBanusi ObUTM MPEKpaIieHbl U
JAJIBHEUIIIETO PACIIPOCTPAHEHHSI B Y KpaWHE HE MOJIYYHIIN.

B nauane 90-x rogos I[lepmckas rpynna (pykoBoaurenab — npodeccop [Tanos
B.®., ¢uzuku Kypanos C.A. u Kmtoes A.B.) npuctynuia K U3y4eHHUIO MOJIEBBIX U
nH(OPMAITMOHHBIX B3aUMOJICHCTBUN U PA3BUTHUIO TEXHOJIOTHI HA KX OCHOBE.

B nauane cBoux uccienoBanuii IlepMckas rpynna mucnosib3oBajia reHEPaTOPhI
AKHMMOBa, aHaJIOTUYHBIE TEM, KOTOPbIE UCIIOIb30BaUCh B KueBe, HO BCKope Havyaiu
WCIIOJIB30BaTh pa3pabOoTaHHBIC TPYIINION TEHEPATOPHI.

['pynno#i OblIM NpOBEAEHBI pa3JUYHbIE HCCIENOBAaHUS (HM3MEPEHUS
PAEKTPOABUXYIIEN CHUIB pAla 3IEKTPOXUMHUUYECKUX SUYEECK,
BOJIOPOJIONIPOHUIIAEMOCTH METAIUYECKUX MEMOpaH TMpU IJIEKTPOXUMUYECKOM
o0pa30BaHUU BOJOPOJIa B YCJIOBHSX BO3JEHCTBUS «TOPCHOHHBIX» T'€HEPATOPOB,
U3MEPEHHS DIIEKTPOIHBIX MoreHnuanoB B cuctemax Cu®’/Cu; Fe’',Fe/Pt; CqH,0,,
Ce¢H4(OH),, H+/Pt nmpoBoaMIMCh B pa3IMYHBIX BapUaHTaX, JEWCTBHUE JIIUTEIHHOTO (B
TEYEHUE MeECsIa) «TOPCHUOHHOTO OOJYyYEHHS» Ha S>KUBOTHBIX, MMOJYUYUBIIUX
cmeprenbHyto 103y (10 I'p) paaumanronHoro 06mydeHus. HenpepriBHOE
00JydyeHHE CTATUYECKUM IMOJEM MpaBOil MOJSAPU3ALMMU TPUBEIO K IOBBIIICHUIO
BBIXKMBAEMOCTH MblIiei (10 33%) npu NoJHON rUOer KOHTPOJIbHBIX KUBOTHBIX ).

Kpome storo, rpymnmoil ObUI0 U3YyYEHO BIUSHUE «TOPCUOHHOTO HU3ITYUYECHUS
Ha crenu@UYecKyro reMarrifoTHHALIMIO U3YYEHO Ha KPOBU MPAKTUUECKH 3JJ0POBBIX U
OOJIbHBIX JIFOACH.

Ycenemmnsie sxcnepumenthl Kypamoa C.A. (doto 80) ¢ reHeparopamu Ha
aneKTpoMarHuTHO ocHOBe Ha OAQO «MOTOBUIMXMHCKHE 3aBOJABD) B HAdale
JIBYXTBICSTYHBIX TOJOB  IEPEMECTWIM HCCIeAoBaTeIbCKUEe uHTepechl [lepMckoit
rpynnsl B cepy metammypruu. Hadanace pazpaboTka TEXHOJIOTMH TTyOMHHOTO U
O0OBEMHOTO BO3AEUCTBUS Ha paciuiaB. OAHOBPEMEHHO MPOJOJIKAIUCH HAYYHO-
TEOPETUYECKHUE UCCIIEOBAHUS], & BMECTE C HUMHU MEHSUIOCh TIOHUMAaHHE MPOLIECCOB U
UCIOJIb3yeMasi TEPMHUHOJIOTUS: TEPMUH «TOPCHOHHOE IMOJIE» CMEHWJICS TEePMHHOM
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CTPYKTYpHO-BaKyyMHasi MHUKpPOpE30HaHCHass 00paboTKa, a MO3JHEE - CTPYKTYpHO-
(dhazoBasi BOJIHOBasi MarHuTope3oHaHcHast oopadotka (CBM) [94].

CBM-renepatop ¢ norpebisieMoii MOITHOCTHIO 0 50 BT BhIMOSHEH B BUIE
dbopMupylomeil CUCTEeMbl W HAINPaBJICHHOTO H3JydyaTesass HU3KOYaCTOTHBIX
KoJeOaHMii, KOTOPBIA OPUEHTUPYIOT Ha oOpabaThiBaeMblii Matepuan. B kadecTse
HMCTOYHMKA MUTAHUSI UCIIOJIB3YETCSl CTAaHJAPTHBIA T'€HEPATOP CUTHAJIOB B JMANla30HE
OT COTEH repll J0 HECKOIBKUX KUJIOTEPI] U UCTOYHUK BBICOKOTO Hamnpsikenus (1 kB).

®oto 80 Pazpaborunk CBM-texnonoruu C.A.Kypanos

BomHoBoit 00paboTke MmoABEpraroT paciiaB MeTamia B oo0beme ot 150 kr mo
120 TOHH, TIpH A3TOM TMOJYYEHBI CIEAYIOMINE pe3yibTaThl. CIUTKH MPHOOPETAIOT
U3MEIBYCHHYIO CTPYKTYpPY, HaOJI0/1aeTcsl MpeKpalleHue BbIJEICHUS KapOWIOB B
BBICOKOYTJIEPOAUCTBIX CTaJsAX. YBEIUUYCHUE YJIAPHOUN BS3KOCTH MPHU 3TOM COCTABUIIO
10 200%. TexHomorus 3amuiieHa naTeHTaMu.
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dorto &1

O6pabotka pacmiaBa mo CBM-texnonoruu. Bo3aeticrBue MIPOU3BOIUTCS

CKBO3b CTCHKY MeTaﬂﬂprI/I‘{eCKOﬁ IICYMH.

Huxe npencraBineHbl HEKOTOpBIE PE3yJbTaThl. MHUKpOHUTH(BI JTUTOW CTald

110I'13JI B macirade 100x.

KontponrHb i 00pa3sen
(ctaggapTHas CcTpykTypa). CTpyKTypa
MeTallla COCTOUT U3 KPYMHBIX
KPUCTANIOB ayCTEHUTA C BKIIOYCHUAMHU
3epeH KapOuaa Kak BHYTPU KPHUCTAJLIOB,
TaK 1 1o ero rpanunam. bamn —0,5> 1
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OOpa31pl TOro e MeTrajia Tocie
BOJIHOBOW 00pabOTKH, B pa3IUYHBIX

pexUMax:

a) CTpyKTypa MeTajjla COCTOUT W3
MEJIKHUX KPHUCTAJJIOB ayCTEHHUTA U
KapOHJIOB MO TrpaHULlaM U BHYTPH
KpucTtauioB. baiut — 4> 4,5

6) CtpykTtypa MeTanna
npencrtaBisieT co00W KpymHBIE
KpUCTalIbl aycTeHuta 1> 1,5 Oanna.
KapOwuibl BBIIEIHINCH B BUIE OTACTBHBIX
BKJIFOUCHUH, HE CBS3aHHBIX C TPAHUIIAMHU
kpuctaninoB. Kapbungnas ceTka
pa3opBaHa.

B) CTpykTypa MeTanna
HOpEeCTaBiIsIeT cOOO0M MENIKUE KPUCTaJIbI
aycTeHuTa. BpigeneHue kapOUAOB MO
rpaHunaM otcytcTByeT. HaGmromaroTcs
OTJAEJNbHBIE pPEIKHE BKIIOYEHUS
kapOunos. bamn — 4> 4.5
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UyryHHoe nuThE B KOKWIb 0€3 JIuTbe B KOKWIb IIPU TEX XKE

oOpabotku. CTpykTypa — JenedypuT, YCIOBUAX, 00paboTaHHOE

XapaKTEePHbIN J1s1 OCJIbIX UYTYHOB. MHKPOPE30HAHCHBIM BO3JICICTBUEM.

CrtpykTypa — cepblil UyTYH C
MJIACTUHYATHIM Tpa(UTOM.
CootsercrByeT mapke Cu25.

[Tpumenenne CBM-TeXHOI0TUHM B METAJUTYPTrUH MO3BOJISIET:

I.
2.
3.

CTaJu,

A S AN U

n30exaTh 3aTpaT Ha TepMOOOPAOOTKY U TOMOTE€HU3ALINIO;
COKpAaTUTh BpPEeMsI IIJIaBKH;

YMCHBIINTL KOJIMYCCTBO 6pa1<a 3a CYET IMOBBIIICHUS JIMTCUHBIX CBOMCTB

MIOJIYYUTh MPOCTHIE CTAIH C XapaKTEPUCTUKAMHU JIETUPOBAHHBIX;
SKOHOMHTB JIEKTPOIHEPTHUIO U I'as;

BBICBOOOIUTH IPOU3BO/ICTBEHHBIE TUIOIIAIH;

B HEKOTOPBIX CIyYasiX YMEHBIIUTh C€0€CTOMMOCTh MPOAYKIMU /10 2 pas3;
COKpAaTUTh NPOU3BOJICTBEHHBIN MTPOLECC;

YBEJIMYUTh KOHKYPEHTOCIIOCOOHOCTh MPOAYKTA.

C 2006 r. nanpheitmee pazputue CBM-tTexHOmoruu BeOETCS B paMKax
npeanpusaTus «Ypaabckuil mpoekt» (pykoBoautenb Kokapera H.A.)
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Pa6oTbI 10 TOPCHOHHBIM TeXHOJIOTUAM akagemMuka MABIDT
K.T.H. B.I'. KpacHoOpbI:xeBa

Ha nacTosimiee BpeMsi O JOCTHKEHMSX DKCIEPUMEHTAJIBHOM TENENOpTalun
€CTh OOJIBIIIOE KOJWYECTBO IyOJMKAIIM B HAy4YHOW TNEPUOJUKE, XOTS MHOTHE
Y4YE€HbIE MOHMMAIOT, YTO 3TO TOJBKO HAYaJIO0 AOJIOro MyTH K CO3/IaHUI0 PEANbHO
paboTarOMX TEXHUYECKUX YCTPOMCTB, OCHOBAHHBIX Ha MPUHLMMNAX KBAHTOBOM
MEXaHHUKHU.

Huxe mnpuBenensl HekoTopble u3 pabdor B.I'.KpacHoOpsikeBa — o
KOT'€PEHTHOM BOJIE U TEJIENOpPTalUs KOTEPEHTHBIX COCTOSHUIA MaTepUHu.

B mnocnegHue roapl MEIMIIMHCKAs CTAaTUCTHMKA YKAa3bIBa€T Ha YXYAIICHUE
3JI0POBBSI HACEJICHUS U YTO OCOOCHHO MeYaIbHO — 3JI0POBBIMU SIBJISIFOTCS TOJIBKO 20%
neteit. [lepcnexTrBa Oyaymnx MOKOJICHU HAIIEH CTPaHbI BBI3BIBA€T 03a004€HHOCTD
U TPEBOTY.

[Ipu 3TOM HaOMIOJAETCSA B3aUMOCBA3b 3/I0POBbSI C KAYECTBEHHBIM COCTaBOM U
CTPYKTYPHBIMHM CBOMCTBAMH ITUTHEBOU BOJBI.

HecoMHEHHO, COCTOSIHME HaIEro 3J0pOBbSl CBS3aHO C KAadyeCTBOM BOJBI,
KOTOpYIO MbI ITbeM. Beap Ha 70% MBI cOCTOMM U3 BOJBI, & B IETCKOM BO3pacTe — Ha
80-85%. Ho Bojma B HamieM opraHu3Me MMeeT OCOOSHHBIC CBOMCTBA. [aBHBIC M3
HUX, 3TO €€ CTPYKTYPUPOBAHHOCTh M OTPHUIATEIbHBIM OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIA MMOTEHIIMAJ, AKTUBHO BIMSIOIINE HA BHYTPUKIECTOUHBIN
METabOIU3M.

ABTOpBl MHOTHX HCCIEIOBAHUU YTBEPXKIAIT, UTO YyHoTpeOJeHUE
CTPYKTYpPHUPOBAHHOM, BEICOKOKAYECTBEHHOW BOJIbl YJIy4lllaeT 3JOPOBbE W BIIMSET HA
noJirojieTue yenoBeka. M ¢ 3TuM He0OX0AMMO COTTIACUTHCA.

OnHako ATM HCCIENOBAHUS HE OTBEYAIOT HA BEChMA aKTYyaJbHBIM BOIPOC.
Hackonbko nuThbeBasi CTPYKTypPUPOBaHHAs BOJIa COOTBETCTBYET BHYTPHUKIECTOUYHOM
BOJIE Hamero opraHusma? Benp BHYTPHUKJIETOYHAass BOJA, KPOME TOTO, YTO OHA
CTPYKTYpHUpOBaHHAs, €€ MOJIEKYJIbl UMeeT JieBoe Kpyuenue. [louemy? OTBeT mpocr.
CrpykTypa BCceX MOJEKyJd OEJIKOB HAIIero OpraHu3Ma HMEET JIEBOE€ KpydyeHHE.
CnenoBaTenbHO, NMHUThEBAs BOJA JOJKHA HMMETh CTPYKTYypy C JEBOU
nocyieoBaTenbHOCThIO. OmHako crpykrypa Bombl 50% nHa 50% mpencraBiieHa
terpamepaMu ¢ R- u L- mocnenoBarenbHOCTRIO. M B KIIETKHM OpraHusma nomnajaer
TOJIBKO TOJIOBUHA YIOTpeOasieMOl BO/bI, KOTOpas uMeeT L- mocneqoBaTesibHOCTh, a
R-nocnenoBaTenbHOCTh OCTAE€TCSI BO BHEKIETOYHOM IIPOCTPAHCTBE H3-3a HE

KOMILJIEMEHTAPHOCTU OEJIKOBOM CTPYKTYype MeMOpaH KJIETOK.
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B 310p0oBOM Opranu3me Bce MpOLECChl MPOTEKAIOT CUHXPOHHO. [Ipu 3TOM Ha
KJIETOYHOM YpOBHE, MEXAY KIE€TKaMH MPOUCXOIUT OOMEH HH(opMmauuen B
yIbTpaduoIeTOBOM Juara3one ¢ jiiuHoi BoiaH 240-380 manomeTrpoB. 1 He cMoTps
Ha 3HAYUTEIBHYIO IIMPUHY JAuana3zoHa oOmeHa uHQopmanueit, 3TOT 0OOMeH
OPOUCXOANUT B OJHOU (pasze, T.e. KOTE€PEHTHO. JTO U 00YCIOBIMBAET KOI€PEHTHOCTh
U, COOTBETCTBEHHO, CHHXPOHHOCTb BCEX MPOLIECCOB B HAILIEM OpraHU3ME.

[Ipu 3aboneBaHMU, CHHXPOHHOCTh MPOLECCOB B OPraHMW3MeE HapyliaeTrcsi M
MPOUCXOJUT HE TOJBKO HAa KJIETOYHOM YPOBHE, HO M 3aTParuBaeT SHIOKPUHHYIO,
MMMYHHYIO M JIpyrue yhpasiisiioliue cucrteMbl. Ecnu ke 0Oosie3Hb mnpuoOperaer
XPOHUYECKOE TEUEHUE, CTENEeHb JEeCHMHXPOHU3AMU OpraHu3Ma YBEJINYUBAETCH,
00yCJIOBIIMBAsI paclpocTpaHeHue 3a00JIeBaHUs HA APYTHE OPTraHbl U CUCTEMBI.

CHUHXpPOHHOCTh TPOLIECCOB B OpraHU3ME HAPYIIAETCs M B MPOIECCE €ro
CTapeHus. ABTOpPbl MHOTUX HCCJIEIOBAHUM YKa3blBalOT, YTO C BO3PACTOM,
MPOUCXOAUT MEIJICHHOE O00€3BOKMBAHUE oOpranu3Ma. lIpu 3TOM, MPOUCXOIUT
3aIIJTAKOBBIBAHME KIJIETOK, JI€CHHXPOHU3ALUSI BHYTPUKJIETOYHBIX M OOMEHHBIX
IPOIECCOB, KAaTaCTPOPHUUECKOE YMEHBIIEHUE CTBOJIOBBIX KIIETOK — IOCTaBIIUKOB
MOJIOZBIX KJIETOK — CHUYKEHHUE 3aIUTHBIX CBOMCTB OpraHus3Ma 1 npoyee.

OtBer Ha Bompoc ,,Uto aenare?” oaHO3Ha4YeH. [IUTh KOMIJIEMEHTApPHYIO
(KOTepeHTHYI0) BOJly, KOTOpasi OTIMYAaeTCsl OT OOBIKHOBEHHOW TOJILKO TE€M, YTO €€
CTpYKTypa uMeeT L- mociieoBaTebHOCTh, a MOJEKYJIbl W KOJEOMI0TCA C
OJIMHAKOBOW YacTOTOM W (pa3oil, T.e. CHHXpOHHO. B 3TOM ciydae roBOpST, YTO
KaXKJ1asi MOJIEKYJIa UyBCTBYET BCE MOJIEKYJIbI €€ OKPYIKaIOIIHE.

OdyeHb Ba)XHO, YTO MPU BOCCTAHOBJIEHUH CUHXPOHHOI'O COCTOSIHUS KJIIETOUHBIX
CTPYKTYP MOXKHO 0KUJIaTh YBEJIWUYEHHUS AKTUBHOCTH BHYTPHUKIETOUYHOIO
MH()OPMAIIMOHHOTO 0OMEHa U OMOXMMHUYECKUX PEeaKilfii, CEIEKTUBHOCTH MPOIIECCOB,
CaMOOYHUCTKH MOBEPXHOCTEN OT KaTAIMTHUECKUX $10B U Jp. [loatomy ynorpeOnsis
KOMIUIEMEHTAPHYIO BOJY, Mbl BO3BpAIllaéM CBOEMY OpPraHU3MYy CHUHXPOHHOCTb,
BO3BpAIla€M €MY >KM3HEHHYIO CHITY U, TEM CaMbIM, 03JIOPOBIIMBAEM €TO.

KoMmnemeHnTapHas Boja MOJy4aeTcsl ¢ NOMOIIBIO CIIEHHUAIbHOIO YCTPOWCTBA
»Spinor CW”.

»dpinor CW?”, 3T0 COUMHTPOHHBIA MPUOOP, MMEIOIUN OOJIBIION CHUHOBBIM
MOTEHIUAJ, COXpaHstomuiics B TeueHue 1,5 roga. Eciam ero mpukienTtb K CTEHKE
(IHY) KepaMU4ecKOil KpYy>KKHM Win cTakaHa o0beMoM 250-300 Mi1 U TyT K€ HAJIUTh B
Hee Boxy. YUepe3 | uwac Beuelte Boxy. Temepp y Bac mosyuunach HE CloxkHas
cucTeMa Il MOJIyYEHHs KOMIUIEMEHTApHOM BOAbl. B mocienyromem Bbl MOXKETE

HaJIMBATH B KPYKKY BOAY H 4YCPE3 5 MUHYT - OHA CTAHOBUTCA KOMHJ’IGMCHT&pHOﬁ.
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Cxema ynorpedseHus BOAbI

1. KoMIuieMeHTapHyt0 BOJY CJIEIyET MHUTh €KEIHEBHO YTPOM WJIM BEUYEPOM
nepeq cHoM. IIpuemM Boabl MPOM3BOAUTCS MO CIEAYIOLIEN cxeMe: B Bairy KpyxkKy-
,Spinor CW” HanmuBaeTe mopruio Bojabl o0bemMom 200-250 M1 M XJIeTe 5 MHHYT.
[anee, He BbINYCKass KPYKKYy M3 PYKH, B TEUCHHM HE MEHEE 5 MHUHYT, MaJbIMU
IVIOTKaMH, BBIIIMBAETE KOMIUIEMEHTAapHYIO Boay. llociie mpuema KoMILIEMEHTapHOU
BOJBI, BOJHAas cpena Bamero opranu3ma NepexoguT B CHHXPOHM3UPOBAHHOE
COCTOsIHKE, OOYCIIOBIJIMBAsI B HEM CUHXPOHHU3ALIMIO BCEX MPOLIECCOB.

CuHxpoHHasg BoJa NOMOXKET BaMm NpPOTUBOCTOATH IIMPOKOMY CHEKTPY
BUpYCHbIX uHGpekuuid. K HuUM, B mepByw ouepeab, Mbl OTHOCUM TepIiec,
BE3UKYJIsIpHbIN cTomatut, BUY, remaroumndexiuu u npoyue.

BoccranoBinenne CHHXpOHHOCTH Bamrero mmMmyHuTeTa INOMOXET Bam
OPOTUBOCTOSITh AaJlJIEprU4eckuM 3abosieBaHUsAM. A CUHXpoHHM3auus Bamei
SHAOKPUHHON CHCTEMbI BOCCTAHOBUT €€ peryssatopHble ¢yHkuuu. Hanpumep, Bol
CMOXETE NMPOTUBOCTOATH CaXapHOMY JAHA0ETY.

Omonoxenue Barmero opranu3ma 0€3 MHBEKIIUM CTBOJIOBBIX KJIETOK MBI HE

o0ewaem, HO €ro (pU3NYECKOEe COCTOSHUE YITYUIIUTCA.

HccaenoBanust 0M010rn4ecKkoi 3PpPeKTUBHOCTH
KOMILJIEMEHTAPHOM (KOTepPEeHTHOM) BOAbI

Wneonorus uccienoBanuii 00ycIOBII€HA CAEAYIOIUMH MPEANOCHUIKAMH.

1. 3a0oneBaHue M CTapeHHE OpraHU3Ma COIPSDKEHO C JECHHXPOHHU3ALMEH
BHYTPHUKIICTOYHBIX MPOIIECCOB.

2. YnorpeOiieHHe KOMIJIEMEHTapHOU BOJAbl OyJeT HWHULMHPOBATH
CUHXPOHU3ALINIO

BHYTPUKJIICTOYHBIX TIPOIIECCOB TMOMJEPKMBasi WX B AaKTUBHOM COCTOSIHUHU,
BOCCTAHABJIMBATH KOPPEISILUUU (B3aMMOCBA3M M B3aUMO3aBUCHUMOCTH) MEXKIY
KJIE€TKaMU U UX COIVIACOBAHHOE IIOBEJEHUE H a MAaKpPOYPOBHE, IOBBIIICHUIO
3alIUTHBIX (PYHKINN OpraHu3Ma, 3aMeIJICHHE MPOLIECCOB CTAPEHUSI.

UccnenoBanns 3¢ (HEeKTUBHOCTH CHHXPOHU3UPOBAHHON BOJIBI OBLITM TTPOBEICHBI
MyTeM OIpeAeNieHUus] €€ BIUSAHUS Ha (YHKIMOHAIBHOCTh WMMYHHOM 3allUThHI
WH(ULHUPOBAHHBIX OPTaHU3MOB N Vitro W in vivo.

Opranuszanusi, TpoBOAMBILNAs HccienoBaHUsA: WHCTUTYTY 3NMIEMHUOJIOTUU U
nH(peKIMoHHbIX Oone3neit AMH.
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LuTosornyeckoe U HUTOreHETHYECKOE U3YUYeHH e
KOMIIJIECMEHTAPHOM (KOTepPeHTHO#) BOABI

Kynbrypy kierok nosyyanu u3 8-9 HeNeNbHBIX 3apOJbIIIEN YEIOBEKA, IO
OOHICTIPUHATON METOAMKE TPUIICHHU3ALUKA  W3MEIBYCHHBIX KycOYKOB. KieTku
BbIpamuBaiu B nutarenbHoi cpene RPMI-1640+10% >MOpruoHaNbHON CHIBOPOTKU
TeJIeHKa + aHTUOUOTHUKH.

JIs UMTONOTUYECKUX MCCIEA0OBAaHUN KIETKA BBIPAIMBAIM HA MOKPOBHBIX
CTeKJax B OOBIYHBIX OakTepuosiornueckux mnpodupkax. Kiietku oOpabarbiBanu
¢ukcaropoMm, 00€3BOKHMBAIM M OKpAIIMBAIM TI'€MaTOKCHJIMH-303UHOM. M3yuanuck
clenyouue mnoka3zaTenau: npoiaudepaTuBHass aKTUBHOCTH (%o). Haluuue
NaTOJIOTMYECKUX MUTO30B.

[{urorenernueckue mpenapaThl ToToBWIM 1o Metoauke: Method of human
chromosome aberration analysis. Edit. by K.Backton, H.Evans. WHO, Geneva, 1976,
64p.

[Tpu m3ydenun metada3z MOACUUTHIBAIIOCH YUCIO XPOMOCOM M abeppaiuu B
HUX.

Jnsg wu3ydyeHus BIUSHUA KOTEPEHTHOM BOJBI Ha LHUTOJOTHYECKHE H
nuToreHernyeckue mnokasarenu kietku YDOT B dase morapupmuueckoro pocra
oOpabaThiBalMi KOTE€PEHTHOM BOJOM M dYepe3 24 wyaca TOTOBWUJIM MpEnapathl.

KonTponem ciay uim KJIETKH, He MOABEPraBIINECS HUKAKUM BO3ICUCTBUSAM.
Pe3yabTaThl u MX 00Cy:KIeHHUE

[{uTonornueckoe U3ydyeHue npenapaTon, noaydyeHHbx Ha YOT, 06paboTaHHBIX
KOT'€pEHTHOM BOJIOM, Ipe/ICTaBIeHO B Tabauue 1.

Bimsinue korepeHTHOM BOJbI HA MUTOTUYECKHI pekUM KIeToK UOT

Tabmuna 1
Bo3snerictBue Mi (B %o) Hopmanbabie AHOMAJIbHbBIE
MHTO35I, B %0 MHTO3BI, B %0
KorepenTHas 21,0 914 8,6
BOJIA
KonTpoib 29,0 93,2 6.8
KJICTOK

194



Kak BugHO M3 mpecTaBiIeHHON TaOIMIBI 6, KOTEPEHTHAsl BOJIa HE OKa3bIBaja
CYLIECTBEHHOI'O BJIMSIHUS Ha MUTOTHYECKMU pexuM KieTok UDT mo cpaBHEeHMIO €
KJIETKaMU, HE MOJBEPraBIINMUCS BO3/ICHCTBHUIO.

B tabnune 2 npencraBieHbl pe3yabTaThl IUTON€HETHUECKOTO U3YUEHUSI KIETOK
YDT, 06paboTaHHBIX KOTEPEHTHON BOJOM.

Tabauma 2
[{utroreneTnueckue mokazareau kietok UDT, 06paboTaHHBIX KOTepPEHTHOM
BOJIOM
Krnerku ¢ yuciom xpomocom (B % )

Bo3sgericTBue 45 46 47

Korepent 4,0 96,0 0
Has BOJIa

KonTpoib 2,0 96,0 2,0
KJIETOK

[IpencraBnennbie B Tabnune 2 JaHHBIE CBUJCTENBCTBYIOT O TOM, YTO
BO3/ICHICTBHE KOTEPEHTHON BOABI HE OKa3blBAIO CYIIECTBEHHOTO BIHSHHUS Ha
KapUOTHI KJIETOK U HE BbI3bIBAJ a0eppanuil (I0JIOMOK) XpPOMOCOM.

N3yuyenue uHTepPEePOHOreHHOM AKTUBHOCTH KOMILJIEMEHTAPHOM
(KorepeHTHOI) BOJABI

NHTepdhepoHOTeHHYI0 aKTUBHOCTH KOT€PEHTHOW BOJbBI HCCIEI0BaIU B
SKCHEpUMEHTAaX in Vitro. Jlns 3TOro OBLIM HCIONB30BAHBI JIEHKOLUTHI JOHOPOB
yenoBeka. K 3 mu nmocnennux no6asnsin 0,1 Ma KorepeHTHOW BOJIbI, MHKYOHUPOBAIIU
cMmech npu 37°C B Teuenne 18 yacoB. 3atem, B HaIOCaAOYHON KUJIKOCTH ONPEIEIISIIN
aKTUBHOCTh MHTEp(EepoHa N0 METOAy MOJABICHHUS LUTOMATOI€HHOIO JEHCTBUS
BUpYyCa BE3UKYJSIPHOTO CTOMATUTa B TOMOJIOTMYHOM  TIEpPEeBUBAEMOM KYyJIbTYype
kiaetok L41 (mumdobnactougnbie KIeTku uenoBeka). KynbTypy BbIpamuBaid B
cpene pocta, cocrosmeid u3 nurarenbHoi cpeasl RPMI-1640 + 10 % detanbHol
CBIBOPOTKH + aHTUOMOTHKH.

K MoOHOCIOI0 BBIpallleHHBIX B IUIAIIKAaX KIETOK J00aBsUIM pa3BelCHUS
KyJIbTYpaJIbHOM JKUJIKOCTH, COJEpX AIIel KOrepeHTHYI BOAy (IOociie MHKYOaluu ¢
JeKouUTaMu) M HMHKYOHMpoBanH. 3a TEM, HAJO0CAJOYHYIO XUIKOCTh YIASUIM U
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BHOCWJIM BHUpYyC Be3ukyisipHoro cromatuta (BBC) B moze 100 TIJ 50/0,1 mun . B
KaueCcTBE KOHTPOJBHOM, CIYXMJIM  KyJbTYpbl KJIETOK, oOpaboranusie BBC u
KJIETKH, HE€ [OoJBepraBIIMecs HUKakoid oOpaOoTke. ONbITHbIE M KOHTPOJIbHBIE
KyJbTYpbl MHKYyOupoBanu rnpu 37°C B TeueHue 24 u 72 4acos.

Omnpenenenre akTUBHOCTH UHTEP(hEPOHA OCYIIECTBISLIN Yepe3 24 u 72 yaca,
Korjaa no3a BHeceHHoro BBC BbI3bIBaia NOJIHYIO JET€HEPALMIO KJIETOK B KOHTpPOJIE,
IIPU OTCYTCTBUU JET€HEPALMU B MHTAKTHOU KYJIbTYpE KIETOK U KJIETKU+KOr€pEeHTHAs
Boja. 3a THUTp HHTEepdEepoHa NPUHUMAINA BEJIMYMHY, OOpATHYIO pa3BEICHUIO
KOT€pEeHTHOM BOJBI, MpU KOTOpoM KyibTypa B 50% JyHOK OblIa TOJIHOCTBIO
3aIMIIEHHON OT UTOMATOI€HHOTO JIEUCTBHS BUPYCa BE3UKYJISIPHOIO CTOMATHUTA.

Pe3ynbTarthl m3yueHHe HMHTEPPEPOHOTEHHOW AKTUBHOCTU KOI'€PEHTHOW BOJIbI
npeJicTaBlieHbl B Tabauue 3.

HNuTepdepoHoreHHass akTHBHOCTh KOTEPEHTHON BOIbI

Tabnuna 3
Uccnenyemas AKTUBHOCTh HHTEppEpOHa B €.
KyJbTypa aKT/MJI
24 yac 72 yac
CrnioHTaHHbI1 3 PexT 4 4
KJieTku B KOHTpOJIE 128
Knetkn +korepeHTHas 168 360
BOJA

Takum 00pa3oMm, KOTepeHTHas BOJIa aKTUBUPYET BBIPAOOTKY MHTEpEepoHa U
3alMIIAET KYJbTYPY KJIETOK JEHKOLIUTOB OT THOEIIH.

N3yuyeHue BJIUSAHMS KOMILJIEMEHTAPHOM (KOTepeHTHOM) BO/JbI HA
PEeNnpoOAYKIHIO BUPYCA BE3UKYJISAPHOI0 CTOMATHTA

N3yueHue BIUSHUS KOTEPEHTHON BOJBI Ha PENPOAYKIHIO BUpyca
Be3uKkyJsipHoro cromaruta (BBC) mpoBonuinu B nepeBUBaeMOW KyJbType KIIETOK
L41 (mumdobnacTounbie KIETKU yeiaoBeka). KneTku BeipamuBanu B cpeae RPMI-
1640 + 10% ¢eranbHOM CBIBOPOTKH + aHTUOMOTHUKH.

Bupyc BesukynspHoro cromarura, mramm MHauana, moiydeH H3 My3es
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BupycoB UuctutyTta Bupyconmoruu um. JI. U. MBanockoro (PAMH, r. Mocksa).
Nupexumonnsid TUTP B KyJbType KieTok L41 cocrasisn 4,0-4,5 1g IDso. Monocnoit
kiaeTok L-41 BelpamuBanun B HpoOMpKax, 3aTeéM B NPOOMPKH BHOCWIH BUPYC
Be3UKyJsipHoro cromatuta B 103e 100 [Dsp 1 kneTkn 00pabaThiBaIUCh KOTEPEHTHOM
BOOW. B KadecTBe KOHTPOJS CIYKWJIM KyJIbTYphl, 0OpaboTanHsie Toibko BBC u
KJIETKH, HE€ IMOJBEpraBlIMEcs HHUKaKuMm Bo3aechcTBuiaM. Yepe3 24 wyaca
KyJabTUBUpOoBaHus npu 37°C, korga B npobupkax ¢ koHTposiem BBC nabmronanacek
IIOJIHAsL JAETEHEpAlUsl MOHOCIOS KJIETOK, B KYJBTYPaJIbHOM CpPENE OIBITHBIX H
KOHTPOJIbHBIX KyJbTYyp omnpeaensiii uHpexkunonusld TUTp BBC. PesynbTaThl
VCCIICJOBAHUN BIMSHUS KOTE€PEHTHOM BOABI Ha penpoaykunio BBC npencrasieHs! B

tabmure 4.
BiisiHue KorepeHTHOM BOJBI Ha PENPOTYKIIHIO
BHUPYyCa BE3UKYJIAPHOIO CTOMAaTUTA
Tabnuua 4

[Ipenapar Tutp Bupyca | UHrubumms

lg IDsy | Bupyca B 1glDso P
KorepenTnas 3,0 3,0 <0,001
BOJA
Kontpoas 5,0 -

B pe3ynbraTe mpoBEACHHBIX UCCIIEIOBAHUN YCTAHOBIEHO, YTO B MPUCYTCTBHH
KOTEPEHTHOU BOJIBI MHTUOUPOBAHUE PENPOIYKIIMU BUPYCa BE3UKYJISIPHOTO
ctomaruta coctaisieT 2 Ig [Dso.

N3y4yenne antu-BUY akTHBHOCTH KOMILIEMEHTAPHOM (KOrepPeHTHOM)
BOJBI

N3yyeHne BIUsAHKUA KOTEpEHTHOM BOABI Ha penpoaykuno BMY nposoanim Ha
HoBOM Monenu BUY-undeknuu - B knetkax COS, KOTOpbIe UMEIOT YHUBEPCATBHYIO
yyBcTtBUTENIbHOCTH K PHK 1 JIHK-conepxammm Bupycam, B Tom uncie k BUY.

Monocnoit knerok COS, BbIpallleHHbIM B miamkax, uHpunuposanu BUY B
no3e 100IDs o, KyIbTUBUpPOBAJIM Ha NPOTSKEHUU S-7 JHEH, cobupanu
KyJbTYpajbHYIO KUJIKOCTh M B HEH ompeAessuii p24 npu MOMOIIHU TECT-CUCTEMbI
Virognostica Organon. 3atem 10-KpaTHbIMH pa3BeIEHUSIMU HHPULMPOBAIU
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KynbTypy kietok COS nmns ompeneneHuss HHQPEKIIMOHHOTO TUTpa. Pe3ynbTarhl

Ipe/ICTaBIICHbI B Ta0IULIE 5.

Tabmuna 5
JHn Yposensb 3kcnpeccun p24 BUY
O06paboTka KyJbTUBHPOBA NHubeknnoHHbINH
KYJBTYpbI HUS p24, tutp B Ig IDso
HT/MJI
BUY 5 3,640 5,0
B1Y 7 3,666 6,0

Mogens COS wucnosib30Baiu i M3YUYEHHs BIMSHUSA KOT€PEHTHOM BOJIbI Ha
penpoaykiuto BUY. Jlns stoit nenu monocnoi kierok COS undurnupoanun BUY B
no3e 100 IDso, m oOpabaThIBaimy KOTEPEHTHOW BOJOW MO TOW KE CXEMe, 4TO U B
npeapaynmx uccieaopanuax. UukyoupoBaim npu 37°C Ha NpoTsHKEHUW 7 JTHEH, a
3aTeM B podax onpenensuiu skcnpeccuto p24 BUY u ero uHPEKUUOHHBIN TUTP.

Pe3ynpTarsl BIUsAHKS KOTEpEHTHOM BOJbI Ha penpoaykuuo BIY
IIpeCTaBIICHBI B Ta0OuIIe 6.

Bimmstnue KorepeHTHOM BOJbI Ha penpoaykuuo BUY

Tabmuna 6
IIpenapater | Dkcnpeccus, NHbeknuoHHblii  TUTP
TIT/MJT BHUY B Ig IDs
KorepenTtHas 630 4,0
BOJA
KonTposns BUY 650 5,6

B pesynbrare npoBeNEHHBIX HCCIECIOBAHMM YCTAHOBIJIEHO, YTO KOTE€pPEHTHAs
Boja uHrubuposana penpoaykuuto BUY na 1,6 1g IDsy, 4TO OTpasuioch Kak Ha
MHTHOUIIMK dKcripeccun anturena p24 BUU-1, tak v Ha CHUKEHUU UHPEKIIMOHHOTO

tutpa Ha 1,6 1g [Ds.
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N3yyeHue aHTHUreprneTH4ecKoil AaAKTMBHOCTH KOMILIEMEHTAPHOM
(KOrepeHTHOI) BOABI

JUist m3ydeHus: aHTUTepHeTHYEeCKOro JEHCTBUS KOTEPEHTHON BOJbI Oblia
UCIIOJIb30BaHA MOJENIb TEePHETHYECKOro MeHUHrodHnedanura. JlanHas Moaensb
yaoOHa JUIsl OLIGHKH BBIPAXKECHHOCTH CUMIITOMATHKH, OTJIMYAETCS 100%
BOCIIPOMU3BOJMMOCTBIO M HE TpeOyeT MPUMEHEHUS TOMOJHUTEIbHBIX KOHTPOJIEH.
Pa3BuTne KIMHWYECKHX CHMITOMOB 3a00JIeBaHMsSI HAYMHAJIOCh Ha 5-6 CYTKH C
MOMEHTa HMH(QUUUPOBAHUS, IOCTUTalo Makcumyma kK 13-14 cytkam u nanee
OTMEYaJI0Ch YMEHBIIEHHE BBIPAXKEHHOCTU CHUMIITOMATHKU C MOCIEAYIOUIUM
BBI3IOPOBIIEHHEM BBDKHUBIIMX JKUBOTHBIX. Hanuuume ocTpoil repneruyeckou
MH(MEKIMU TMOATBEPKAAIOCh METOJOM HMMYHOQII0opecieHuu. Tak, HauOosee
MHTEHCUBHOE CBEYEHHE HaOII0aloCh B TKAHSX TOJIOBHOTO MoO3ra (OCOOEHHO B
CTBOJIOBBIX OTJENIaX), KOTOPOE MOSBISIOCH 4epe3 6-7 CyTOK C MOMEHTa
MH(DUIUPOBAHUS, YTO COOTBETCTBYET MOMEHTY MOSIBICHUS] KIMHUYECKUX MPU3HAKOB
3a0osieBaHusl. MeHee MHTEHCUBHOE CBEUCHHUE (+ WM ++) OTMEYalioCh B CEIE3EHKE U
OTCYTCTBOBAJIO B TEUYEHH W JIETKUX. JIeTalbHOCTh >KMBOTHBIX, MHOUIIMPOBAHHBIX
BHUPYCOM Treprieca npocroro, cocrasuia 100%.

Jna MoaenupoBaHHUSL IKCIEPUMEHTAIBHOW TEpPNETHYECKONW HHPEKIUU
UCIIOJIb30BAJIM BUPYC repreca npocroro 1 tuna. Bupyc npomen B nadoparopuu 28
Macca)keil yepe3 Mo3r OesbIX MbIel. J{0 UCTIoIb30BaHus B OIBITE BUPYC COXPAHSIIH
B 50% pacTtBOpe riuiepuna Ha ¢ocpaTrHoM OydhepHOM pacTBOpe MpHU TeMIepaTrype
10-15°C.

B ombiTax ObLIM MCTIOIB30BaHBI Oelbie OECrOpOHbIE MBI BecoM 14-16 T.
Bupycconepxxamuii MmaTeprail BBOAWIM MbIlIaM BHYTpb Mo3ra B oobeme 0,03mu1.
Benunuuna 3apaxatoiieit 10351 B onbiTax paBHsuiach 1-10 [Dsy (MBIIIMHBIX JIETaTbHBIX
7103).

Korepentnyto Boay BBOAWIM OAHOKpATHO 1Mo 0,2 My BHYTpUOPIOIIMHHO MO
CIIETyIONIUM CXeMaM: JI0 HWH(PHUIMPOBAHUS - MPOPUIAKTHYECKAs CXeMa BBEJICHUS,
yepe3 24 daca mocie 3apakeHusi BAPYCOM repreca - JedeOHas cxema.

Kaxxnpiil onbIT BKIIFOYAN 2 TPYIIIBI MBIIIEH:

1 — MBIIIM IO BO3AEMCTBUEM KOT€PEHTHOM BOBI + BUPYC reprieca,

2 — MBIIIX, KOTOPBIM BBOAWIN (PU3MOIOTMYECKUI pacTBOp + BUPYC repreca

OueHKy aKTMBHOCTH KOTE€pPEHTHOM BOJBI MNPOBOJWIM IMYTEM CpPaBHEHUS
JIETATbHOCTU MBIIIEN B ONBITHOM M KOHTPOJIbHOU rpynnax. [Ipu 3ToM yuuThIBaIu:

- IIPOLCHT JCTAJIbHOCTHU )KUBOTHBLIX,
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- kpatHOCTh 3amuThl (K3) — KpaTHOCTh YMEHBIIIEHHS KOJMYECTBO MAaBIIUX
MBIIIEN B ONIBITHOM IPyNIE IO CPABHEHUIO C KOHTPOJIBHOM,
- uaaekc 3 dexrusHoctu (M) mpenapara BIYUCISUIIN 110 GOpMYJIE:

KpaTHOCTE JA0IHTEL — 1
KPdTHOCTE 2aITHTEI

3= < 100%

Ha nepBom »sTame wucciienoBanusi Oblla M3yu€Ha aKTUBHOCTH KOT€PEHTHOM
BOJbI. 3apaKE€HHBIM T'€pIIECOM KMBOTHBIM BBOJWIACH KOTEPEHTHAs BOoAA Kaxible 24
yaca J0 OKOHYaHHS ONbITa. Pe3ylbTaThl HCCIEAOBAHUM aAHTUIEPIETHUYECKOU
aKTUBHOCTU KOTEPEHTHOW BOJBI MPU MPOPUIAKTUIECKOM BO3JECHCTBUM HA MBIIIEH
NpUBEAECHBI B TaOHIIE 7.

Tabmuma 7
AHTUTEpIIETHYECKAasi aKTUBHOCTh KOT€PEHTHOW BOJIbI

Komnuec U3 Hux nmorn6an Kpatnoct Nupexc
[Ipenapar TBO BCETO TPOLIEHT b 3¢ (HEKTUBHOCT
MBIIIEH 3aIUThI u
KorepenTtHas 12 6 50 2,0 50,0
BOJIA
IInane6o 14 14 100

B pe3ysibTarce IMPOBCACHHBIX I/ICCJ'IGI[OBaHI/Iﬁ YCTAaHOBJICHO, YTO KOI'CPCHTHAasA
BOJa AKTHBHU3UPYCT 3alIUMTHLBIC (bYHKHI/II/I I/IMMYHHOI\/’I CHUCTCMbI B OTHOIICHUH

reprneTu4ecKor HHPEKIUH.

IInnoTHbIM IKcIepuMeHT 0 uHruoOuposanuw BUY in vivo npu
ynotpedaenun KommiemMeHnTapHoii (KorepeHTHO) BOAbI
OxcnepuMeHT mnpoBoauicsi B HKOAP ¢ mamuentamu (BOJOHTEpaAMH),
uHpuuupoBanubiMu BUY, ¢ pasmuunbiM copepxanue T-mumdoruro CD4+ B
KpPOBH.
B IOAP BUY-un¢uurupoBaHHBIX MOAPA3AETAIOT HA CIAEAYIOIINUE TPYIIIIbI:
- mpu coaepkaHuu B KpoBH JuMmponutoB CD4+ < 200 en/Mki1, MmainueHt
oTHOcuTcs K Tpymie 6oapHbIX CITN oM,
- Mpu coaepkaHuu B KpoBu nuMmpouuto CD4+ > 200 en/mMki, MaueHT
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OTHOCUTCS K rpyniie Hocutenen BUY.

OnHa 4YacTh NMAMEHTOB MPUHHUMAIM TOJIBKO KOT€PEHTHYIO BOIY, a Jpyras

4acTh KOT€PEHTHYIO BOJY M aHTHpeTpoBUpycHbIe sekapctBa (APBJI). PesynbraTh

AKCTIEPUMEHTA MPUBEICHBI B Ta0IHIIE 8.

Tabmuia 8

BnusiHue KorepeHTHOU BOJbI Ha coaepxkanue tuM@ponutos CD4+

BUY unbuUIIMpOBaHHBIX MAIUEHTOB

IIpuaumaesie
IIpernaparsl Bpewms Conepxxanue CD4+ B KpoBHU
[TanueHT APBJI | ppyem | Ho 1ocJie
BOJIa a OKCIIEPUMEHT | SKCIIEPUMEHTA
JTHUA a
en/m | % €11/MKJI %
KIT
Michael + - 110 20 3,2 207 9,06
Makhoba
Rachel Ngcayiya + 10 90 6,96 154 11,05
Mercia Dube + - 110 419 21,0 597 21,65
Petrus Tshabalala + +1{ 30 101 |6,68 156 7,54
John Moroazwi + +1{ 30 271 18,8 453 21,25
Alfred Zulu + +1 60 448 120,19 | 642 20,77

B pe3ynbrare nmpoBeIeHHOro 3KCIepuMenTa o uHruouposanuto BUY in vivo,

YCTaHOBJIEHO, YTO KOT€peHTHas BojJla MHruOupyeT penpoaykuuto BUY, cnencreuem

4ero sBISIETCS yBeIUYeHHe coaepxaHus JuMmdouutoB CD4+ B KpoBH MaliMeHTOB.

Kpowme storo, y nanueHToB, yxe B nepBbie 10 aHeil, Habm01a7ach OYUCTKA KOXKU OT

9K3€M H TCPICTUYCCKHX HpO}IBHCHI/Iﬁ, OCBCTJIICHHUC MOUYH, YJIYYHICHUC CHA,

YBCIIMYCHUC BCCA.

TeJIeHOpTaHI/Iﬂ KOI'€PEHTHbIX COCTOSTHUH MaTepuu

Panee mnbl pacCMOTPCIIN SABJICHHUA MAKPOCKOIMMYCCKHX 3allyTaHHBIX COCTOSTHUIM

B MarHWTax, KOTOpbie OBUIM MPEABAPUTEIILHO pa3/ielieHbl Ha HECKOJIBKO YacTeil u

9T YaCTH OKa3aJIuCb B 3allyTAHHOM COCTOSHHUU. MG}KI[y qacTiaMHU MaraurTa
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YCTaHaBJIIMBAJIOChL JICBOC MM IIpaBOC TOPCHOHHOC II0JC, B 3aBUCHUMOCTH OT
B3aMMHOI'0 pPacCIIOJOKCHUA yacTed MarHuTa. I[pyrI/IMI/I CJIOBaMH, COCTOAHHC
3allYTAHHOCTHU ITIOCTOAHHO IIOAACPKHBAJIOCH 3a CUCT IIOJIIpU3alINHN Du3NYECKOro
BaKYYMa CaMMMH MarovuTaMmu TaKHUM O6p&30M, 4qTo MCXKAY €Tr0  4acCTsAMHU ObLIH

MNPCUMYIICCTBCHHO BUPTYAJIBHBIC 3JICKTPOHBLI HMJIM BUPTYAJIbHBIC ITO3UTPOHBI.

n "

Tenenopranusi cOCTOSIHUS 3aIUIIEHHOCTH " OT MOOMJIBHOTO TenedoHa C
3alu- TOW Ha MOOWJIbHBIN TeneoH 0e3 3auThl ObUIa PACCMOTPEHA PaHEe.
B. T'.KpacHoOpwikeBbIM OblNla co3maHa yHuBepcalbHass Cucrema

TEJENopTaluu, NOKa3aHHas Ha puc. 82.

CnWH-reHepaTop PesoHaTo

OGrekT EO&,EI,EI?IGTEHH_,/

m T\

Yun-TpaHCNATOR . «—CUHIMeTHaR napa— '-IHn-HHp,yK'rnh

Puc. 82

SIBneHUEe KBAHTOBOU TCICIIOPTAIHNU TIPOABIIACTCA B CYHICCTBOBAHHHU

MIHOBEHHOI'O HE3aBUCSIIETO OT PACCTOSAHMS B3aMMOJIEUCTBUSA MEXIY 4YacTHULAMMU
€IMHOW KBaHTOBOWM cucTeMbl. [Ipu 3TOM 3amyTaHHOCTH €CTh OcoOas KBaHTOBAs
(opMa KOppeIsLMil COCTaBHBIX CHCTEM, HE MMEIOIAas Kiiaccuueckoro anaimora. OHa
BO3HUKAET B CUCTEME, COCTOSALICH U3 ABYX U 00Jiee B3aMMOJEHCTBYIOIIUX MOACUCTEM
(WM B3aMMOJICMICTBOBABLIMX paHEE, a 3aTEM PA3EICHHbIX), U MPEACTABIsAET COOOM
CYHEPHO3ULIHAI0 MAaKPOCKOIIMYECKHA PAa3JIWYHbIX COCTOSHHUM. IS Takux cCuCTEM
GayKTyalMu OTIETBHBIX YacTel B3aMMOCBS3aHbI, HO HE TMOCPEIACTBOM OOBIYHBIX
KJIACCUYECKUX B3aUMOJEUCTBUN (KIACCHUUECKUX KOPPENALii), OrpaHUYEHHBIX,
HaIlpuMep, CKOPOCTBIO CBETA, 4 IIOCPEICTBOM HEJIOKAJIbHBIX KBAHTOBBIX KOPPEIALIUHM.
B sTOM ciiydae u3MeHeHrEe OJTHOM YaCTH CUCTEMBI B TOT K€ CaMblii MOMEHT BPEMEHU
CKa3bIBAECTCSI HA OCTAIBbHBIX €€ 4YacTAX (JaKe pasleJIEeHHBIX B IPOCTPAHCTBE, B
npejene u Ha 0ECKOHEYHO OOJBIINX PACCTOSHUAX). DTa TEOPUS CBOMCTB 3aIly TaHHBIX
COCTOSIHMA MOJTBEPKACHA OJKcrepuMeHTamMu [95,96.] U MHOTOYHMCICHHBIMU
MOCJIEAYIOIIUMU IKCIIEPUMEHTAMH .

Peannzanus npuHUKna co3JaHusl 3y TAHHBIX MAKPOCKOIIMYECKUX CHUCTEM A U
B 3akntouaercs B caenyromem. Bo3sbMeEM METAUIMYECKYIO THIACTUHKY CO CIIEIYIOIIEN

OPUEHTUPOBKOM SIAEPHBIX CIIMHOB (SApa HAXOIATCS B CUHIJIETHOM COCTOSIHUM) (pHC.
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83).

- W A A A AP

[ - A A A A

- W A A AP A

— W W WA A AP

e W W A A A

- W A - A A
Puc. 83

Pazpexem mnactunky Ha nBe yactu A u B (puc. 83). Ilpu sTom, TuHamMuka He
pa3pymiaeT CBA3b CIIUHOB sijiep U cTaTUCTUKU. CIHMHBI 10 KpasM pas3pes3a MIaCTUHOK
HaXOJSITCS. B HECKOMIIEHCUPOBAHHOM CHHIJIETHOM COCTOSIHUHM, a CaMH IUIACTUHKU

HaXOJATCA B 3allyTaHHOM COCTOSHHM.

i — e ]'_ l—-
[ e e A A
— [—-
. e e W
[ e [
- A [ A
A B
Puc. 84

CienoBaTesbHO, NPH HW3MEHEHHHM COCTOSHUS CIHMHOB IUIACTHHKM A B
wiacTuike B OyAayT mnpoucxoauTs Takue ke u3MeHeHus. llo HazHaueHuio u
INPUMEHEHUIO IIJJACTUHKA A Ha3BaHa YUI-TPAHCIATOPOM, a IUIACTMHKA B — dwri-
UHIYKTOPOM.

Ha npakthke n3MeHEHME COCTOSHMSA CIMHOB B CHCTEME A OCYIIECTBIAETCS
IIyTEM BO3JICUCTBUS HA HEE ICKTPUYCCKUMU WU DJIEKTPOMArHUTHBIMU ITOJISIMU.

[Ipn BO3IEWCTBMM CHHHOBBIM IOJEM Ha METAUIMYECKYHO IUIACTUHKY A B
wiactuike B Oyner Takke NPOUCXOIUTh W3MEHEHHE CIUHOBOIO COCTOSIHUSA, a
paccTosiHue MEXIy ATHUMM IUIACTUHKAMHM MOXKET ObITh J00bIM. B pesynbrare
peanuzyetcss 3(QQexT TenenopTaluu CHUHOBBIX COCTOSHUNH MEXIYy MaKpOCKOIH-

YCCKHUMHU CUCTCMaMH.
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Eie HeMHOI0 0 1aJIbHUX
HEJOKAJLHBIX B3aMMOAEHCTBUAX

B 330Tepuueckoil auTeparype M NMEPUOJUYSCKUX HAYYHBIX M3JIaHUSX C HE
ociiabeBalllleM BHUMaHUEM o0CcyXXJaeTcss BOMpPOC O HHPOPMAIMOHHOU
B3aMMOCBSI3H MEXAY OOBEKTOM M ero dotorpadueit [61], T.e. wucciaemxyercs
BO3MOYKHOCTh QIPECHOM Tepenadyn MEXKIy MaTepUaabHbIM O0BEKTOM — YEIIOBEKOM
— u ero ¢oTorpadudecKuM H300pakeHHEeM. MeXaHU3MBI, JSXKaIl[ue B OCHOBE 3TOT'O
SIBIICHHUS, HE MOTYT OBITH BCKPBITHI C TIOMOIIBIO  OQHUIIMATBLHON OPTOMOKCAITBHON
HayKu. B CBsI3U ¢ 3THM HEOOXOIUM MTOUCK MOAXOA0B VIS UX PA3YMHOTO OOBSICHECHHSI.

UccnenoBanne Qororpaduii  He TOMBKO HHTEPECHO, HO M MOXET HMETh
MpaKTUYECKUe MpUMEeHEeHUs. Hampumep, Juisl BBISBIICHUS CYABOBI JIIOJICH YIEAIINX
U3 JIOMa U HE BEPHYBIIUXCS, IMOCTPAIABIINX BO BPEMs CTUXHHHBIX O€ICTBUIA, BO
BpeMsi OOEBBIX JCHCTBUM, MpPU aBapusaXx B IIaxXTax, WIA YIICAUIUX B TOpbl U HE
BEPHYBIIUXCS U T.].

Oka3bpIBaeTCs, 4YTO BO3MOXXHOCTH aJPECHOU Tmepenadyu HHGPOPMAIUH
CYyLIECTBYET HE€ TOJIBKO MEXIy YeTOBEKOM u ero ¢dororpapuuecKumM
N300pKCHUEM, HO TaKXKe MEXIY YEJIOBEKOM U €ro aBTOrpadoM, KOTOPHIN YETOBEK
KOI/1a-TM00 OCTaBWI, MEXJy IMHcaTeieM M €ero NpOou3BEIACHUEM, T.€. CTPOKH
MO3THYECKHUX TIPOU3BEIACHUHN (CTUXOB M T03M), U3JIaHHBIX B JIFOOOE BpeMs Ha SI3bIKE,
SBIISIONIEMCST JUIsl aBTOpa pojHbIM. JIroOasi KHUTA CTMXOB aBTOpPa HA €ro POJHOM
s3bIKE BEAET ce0s, KaKk MarHuT, U, KAK MarHUT, UIMEET CBOE TOPCUOHHOE TOJIE.

Hamnpumep, npu nocraHoBKe OMOJIOKALIMOHHOIO MasiTHUKa HaJ (oTorpaduei
YelioBeKa BHE 3aBHCHMOCTHU OT TOTO, KOTJIa ObUT C/I€NIaH 3TOT CHUMOK, TIPOUCXOJIUAT
CJIeTyIOIIee: MasTHUK BPAIIaeTCs TIPOTUB YaCOBOM CTPEJIKH, €CIIM YEIOBEK JKHUB, B
cllydae, €CJIM YeJIOBEK MEPTB M IOXOPOHEH, BpAIlCHUE MasSTHUKA OTCYTCTBYET.
AHaJIOTHMYHBIE pe3yiabTaThl JaeT mnpoBepka npudbopamu HNI'A-1 u BEI'A-10.
DKCHEPUMEHTHI JIOKa3bIBAIOT, YTO Ha (OTOrpadusAx 3areyarieBaeTcs Kak BHEITHUH
BUJI YEJIOBEKAa, TaK U CBOWCTBEHHBIE €My TOPCHUOHHBIE MO, T. €. (pororpadus
COJICPKUT TOPCUOHHBIM TOPTPET YEIOBEKA, COCTOSIIHMMI, MPEANOI0KUTEIBHO, W3
BUPTYaJIbHBIX 3JIEKTPOHOB U MO3UTPOHOB. DoTorpadus deaoBeka B JaHHOM Cliydae
SBIIICTCSI TPUEMHUKOM TP KBAHTOBOW TEJETIOPTAIIMU COCTOSHUS 4YeJIOBEKa, a
BHUPTYaJIbHBIE JICKTPOHBI ¥ TTO3UTPOHBI 00513aTEILHO MPHUCYTCTBYIOT BOKPYT JTHOOBIX
MPEJIMETOB MaTepUATBHOTO MHpA, KaK OBLJIO IMOKAa3aHO paHee B 3aBUCUMOCTH OT
re€OMETPHUU IIPEIMETOB.

B Hacrtosiee BpeMs OTCYTCTBYET OOIIENPUHATAs MOJICTh MH(POPMAIIMOHHON
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B3aMMOCBSI3H, WIIH, APYTUMHU CIIOBaMH, aJpecHON mepeaaun UuHGOpMaIud, | MbI
NOMbITAEMCS MPEJCTABUTh B MEPBOM MPHUOJIMKEHUU TaKyl0 MOJEIb C MCIOJb30Ba-
HUEM MOHSTHUSI KBAHTOBO-3aITyTAHHBIX OOBEKTOB.

Panee yxe yka3bIBajJoCh, UTO KBAaHTOBAs 3allyTAHHOCTh BO3HUKAET B CUCTEME,
cocTosAmer w3 ABYX W 0OoJiee B3aWUMOJEHCTBYIOIIUX MOJACUCTEM (UIH
B3aMMOJICHCTBOBABIINX paHee, a 3aTeM pa3JIeJIeHHbIX), U MPEACTABISIET COOOMU
CYNEPIO3ULIMI0 MaKpOCKOIUYECKH PA3IMYUMbIX COCTOSIHMM. B Takumx cucremax
GayKTyanuu OTAETBHBIX YacTel B3aMMOCBS3aHBI, HO HE TOCPEICTBOM OOBIYHBIX
KJIACCUYECKUX B3aUMOJICMCTBUM, OTpaHUYEHHBIX, HAMPUMEpP, CKOPOCTHIO CBETa, a
MOCPEJICTBOM HEJIOKAJIbHBIX KBAHTOBBIX KOppeisiuuid. B 3ToM cilyyae W3MeHEHue
OJIHOW YaCTH CUCTEMbI MTHOBEHHO CKa3bIBAETCS HA OCTAJIBHBIX €€ YacTAX (Jaxe eciu
OHM pa3/ieJieHbl B MPOCTPAHCTBE, BIUIOTH 0 OECKOHEYHO OOJIBLIMX PACCTOSIHUI).
['unoTte3y O HEIOKaJbHBIX KBAHTOBBIX KOPPEISILUIX U3JI0KHUM TO3XKE,
MpEeIBApUTEIIBHO PAacCMOTPEB C 2TOM TOYKH 3PEHUS MPOIECC MOJyYECHUs
dboTorpaduueckoro n300pakeHUs.

BzaumoneiictByss ¢ mpeanmeTroMm, (OTOHBI ONTHUYECKOTO JHama3oHa
MIPETEePIIEBAIOT PACCEMBAHME HA aTOMaXx BEILECTBA MPEAMETA, IMPU 3TOM H3MEHSAETCA
HaIpaBJICHUsS UX JBUKEHUSA, YACTOTA U MOJISIpU3AIMS, T.€. B PE3yIbTaTe MPOUCXOIAT
AJIEKTPOHHBIE MEPEXO0JIbl B MOJEKYIaX, W3 KOTOPBI3 MpeaMeT oOpa3zoBaH. KBaHTHI
CBETa, pacCesHHbIE MPEJAMETOM, MOMaAalT, MPOHAs uepe3 OOBEKTHUB, Ha
CBETOYYBCTBHUTEIIbHYIO TIOBEPXHOCTh WA MAaTPHUILy TPUOOPOB C 3apsIOBOM CBA3BIO,
B3aMMOJICHCTBYIOT C 3TOM IMOBEPXHOCTHIO WJIM MaTpHIlEH MPUOOPOB C 3apsa0BOM
CBSI3bI0, U3MEHSISI COCTOSTHUE CIIArarollX 3Ty MOBEPXHOCTh aTOMOB WJIM MOJIEKYIL.

BcnenctBue storo dororpadus COJIEPKUT H300pakeHUEe TpeaMera u
TOPCHUOHHBIH MOPTPET, COCTOAIIUM, MPEANOTOKUTEIBHO, U3 BUPTYaIbHBIX
AJIIEKTPOHOB M TMO3UTPOHOB, & areHTOM  HEJOKAJIbHBIX KBAaHTOBBIX KOPpEIsUUil
MEX Iy MpeAMETOM U ero pororpadueil Takke SBISAIOTCS BUPTYaJIbHbIE JIEKTPOHBI U
MTO3UTPOHBI. Jpyrumu cjioBamMH, B JaHHOM CIly4ae UMEET MECTO KBaHTOBas
TeJNeNnopTauus MpU MepeHoce MHPOpMAIMU U3 OBICTPO HCYE3AIOUINX HOCUTENeH
(Hanmpumep, (POTOHOB, BUPTYaAJIbHBIX AJIEKTPOHOB) HA YACTHUIIBI, 00Jiee MOIXOSAIINE
IJ  JOJATOBPEMEHHOro XpaHeHus uHdopmanuu. B mporecce TenenopTanuu
HAYaJIbHBIA (DOTOH, MOJISIpU3AIUS KOTOPOTO JOJKHA OBITh TEpeHEeCeHa, W OIWH W3
napbl BCIOMOTaTeNbHBIX (DOTOHOB, MOJBEPratOTCs TAKOMY M3MEHEHHUIO, YTO BTOPOU
U3 Iapel “CMEIIAHHBIX (OTOHOB mnpUOOpeTaeT MOJAAPU3ALMI0 HAYAIBHOTO.

Tenenopranuss HU B KOEH MEPE HE OIPAHMYMBACTCS MEPEHOCOM COCTOSIHUS
NOJIApU3AlMK OT OAHOro (hOTOHA K JPYroMy, WM OT OJHOTO BHUPTYaJIbHOIO
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NeKTpoHa K aApyroMy. Kpome mnap «cMmemaHHBIX» (OTOHOB, «CMEIIaHHBIX)
BUPTYAJIbHBIX 3JICKTPOHOB  HWJIM aTOMOB MOYHO MPEJCTABUTh CEOE «CMEIIUBAHUEY
dboToHOB ¢ aroMamu, (GOoTOHOB ¢ MOHamMu U T.J. CregoBaTelbHO, TENEemopTaIus
MO3BOJIAET  TIEPEHECTH COCTOSHUE KPATKO >KMBYIIMX YacTWUI] Ha JpyrHe, Ooliee

CTaOWJIbHBIE CHUCTEMBI, B pacCMaTpuBaeMoOM cliydae — Ha ¢oTorpaguio wiu
ANIEKTPOHHYIO (QoTorpaduio Ha JUCITIEE AJIEKTPOHHOrO (QoTroamnmnapara. Kax
yKa3bIBaJOCh BBINEC, TOPCUOHHBIA TOPTPET COCTOUT, MO-BHIUMOMY, u3

BUPTYAJIbHBIX JJIEKTPOHOB M TMO3UTPOHOB, M JIPYTHX BUPTYAJIbHBIX YaCTHUI[ H
aHTuyacTull. IMEHHO Ha WX TPUCYTCTBUE pearupyeT MasTHUK B pyKax MacTepa
OMOJIOKAlMU TIPU PACHOJOKEHUH MasiTHUKA HaJl U300paXKEHUEM  TOJIOBBI KMBOTO
yejoBeKa. MasiTHUK BpalllaeTcsi NPOTHB YacOBOM CTPENKH - pyKa MacTpepa
OMOJIOKAIIMK HAXOAMUTCS B JIEBOM TOPCUOHHOM rosie. [lox n3o0paxeHneM rosoBbl
YKMBOT'O YEJIOBEKA MAaITHUK BPAIIAETCS IO YaCOBOU CTPETIKE.

VY IuBUTEIBHBIM SIBIISIETCA TO, YTO Bce (pororpaduu yenoBeka, MOBTOPCHHbBIC B
CpeAcTBax MacoBOl HMHGpOpMalMU, BO BCEX M3JAHUSX  KHUT 3a MHOTHUE TOJbI,
MOKa3bIBAIOT OJIHO W TO K€ camoe. B MOMEHT cMepTH  HaJ BCEMU ASTUMHU
OTIEYaTKAMH Cpa3y HM3MEHSETCS peakius OMOJIOKALIMOHHOTO MAasiTHUKA, TOYHEE -
peakius MoACo3HaHusl MacTepa OUOJIOKAIIH.

JIOTIOTHUTENIBPHO K CKAa3aHHOMY HEOOXOIMMO MPHUBJIEYbh HOBYIO KOHIIENTYaslb-
Hyto runoredy CmupnoBa A.1O. [98 ]. CMuprHoB A .FO. cuMTaer, 4To CylEeCTBYIOT
nBa Bujga dusmueckoro Bakyyma - 31I€KTpOH-NO3UTPOHHBINM (BakyyMm [lupaka) u
MPOTOH -aTUNPOTOHHBIA. YUWThIBas (PAKT CYIIECTBOBAHUS CEMH OOOJIOYEK ayphl
YEJI0BEKA, MOKHO YUCI0 BUAOB Pusnueckoro Bakyyma yBenmnuntb. YTBepKaas,
910 1 (HOPMYIUPOBKM KOHIEMIIMKM HE TPEOYeTCS BBOJUTH HOBBIE «CYITHOCTH,
Takue Kak «puton» A.E.AxumoBa B ero umHTyuTuBHOM EGS KoHIEnmuuu uaum He
CYIIIECTBYIOIIME B IPUPOJIE «MUKPOJIeNTOHB A.D.OxaTpuHa, NpeasiaraeTcs BBECTU
MOHSAITHE BUPTyallbHOW 1u1a3Mbl Puznueckoro Bakymma. CpoiicTBa 3TOM
BUPTYaJIbHOM TUIa3Mbl ONPEACIAIOT 3PHEKThl €€ B3aUMOJICHCTBHSI C BEILIECTBOM.

CymecTBeHHOM pa3HuUIlbl B moaxonax AxkumoBa u CMUpHOBa OOHAPYXKHTH
cioxHO. B B0O30yXJIeHUSX BHpPTyalbHOW Miia3Mmbl [98] cyliecTByeT akcuaibHas
CUMMETpHUSI TIPaBOrO U JIEBOTO BpallleHUs. AHaIOTMYHAs aKCUalbHas CUMMETPUs
CYLIECTBET U NpH nojspuzanuu Ouznueckoro Bakyyma B COOTBETCTBUH C (PUTOHHOM
Mozenbio AkumoBa  [2] (puc.85).
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] ],[Té:]. 2MEeHHEITS FKOHN ORI

-

[[MasMooGnasyo A

KaHaJgl

Puc.85

CTpyKTyphI B IJ1a3M€ C aKCHAIbHOW CUMMETpPHEH, MoydeHHbIie B padoTte [98].
Crout cpaBHUTH ¢ akcuaHoi cummerpueit B EGS monensix A.E.AkumoBa [2]

[Ipu w3ydeHUM CTPYKTYypHl IJIA3MEHHBIX KOHYCOB ObLTa BBISIBJICHA ‘‘TOHKAas
CTpyKTypa”,  moOBTOpsifomias ux Gopmy, T.e. “TOHKas CTPYKTypa’ mpeacTaBisiia
co0oli cuctemy OJTM3KO PaCOJIOAKEHHBIX KOHYCOB (puc.86).

MiaasMaMbie KoMy CH ToHuKkag STRYRTYPA

\"
s F /s LY

Mnasmoobpasinomud ranan
Puc. 86

[Tytem nonbopa Matepuana MUILIEHEW, WX TOJIIMHBI U PACTIOJIOKEHUS OT 30HBI
oOpa3oBaHus IUIa3Mbl YYEHbIE ONPEACNIUIN, YTO HAWIYUYIIUMHU JUISl 3TOM LeIu
OKa3aJuCh MHIIEHU W3 TaHTaJIoBOW ¢oubru. PacctosHue, Ha KOTOpOM
pacrnoJiaraiichb MUIIEHHW, BbIOMPAIOCh TaKWM, YTOOBI IUIOTHOCTh SHEPTUU ILUIA3MbI
Oblla HEIOCTATOYHOHW ISl TMPOXKWTaHUs (oipru, a MaTepualq MHIIEHH ObUT Ha
I'PaHHULIE TEMIIEPATyPbl IIABJICHHUS.

WUccnenoBatenu omnpeaeansii, 4YTO PEryjsapHble CTPYKTYpbl B IJIa3Me
BO3HHKAIOT U COXPAHSIOTCA KOPOTKOE BpeMs, H3MEPSIEMOE MUIUTUCEKYHAAMU. XOTs
BpEMsl CYILIECTBOBAHMSI CTPYKTYp C aKCHAJIbHOW CUMMETpUEH ObUIO HE3HAYUTENb-
HBbIM, B KOHyCaX peajlbHOM IJIa3Mbl NOSIBUIUCH ‘‘TOHKOCTPYKTYpPHbIE 00pa3oBaHus’,
OpeJCTaBIA0MMNE COO0N 3JIEKTPOH-NO3UTPOHHBIE M NPOTOH-AaHTUIPOTOHHBIE
BUpTyasibHble mapbl. Ha ¢oto 87 moka3aHbl OTIEYaTKH “TOHKOM CTPYKTYphI” KOJIEIl
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Ha TaHTanoBOW (orere. Ilna3MeHHbIE KOHYCHI MOJISPU30BATN (U3UUECKUN BaKyyM
aHAJIOTMYHO TOMY, KaK 3TO IMPOUCXOJUT MPHU MOISAPHU3ALUU (PU3NYECKOTO BaKkyyma
peanbHbIMU KOHycaMu. [lo HamieMy MHEHHUIO, IJIa3MOTOPCUOHHBIE (TOYHEE,
TOPCUOHHBIE) B3aUMOJICUCTBUS SIBJISIFOTCSA, MO CYTH, B3AUMOJEHCTBUSIMU DJIEKTPOH-
HO3UTPOHHBIX U MPOTOH-aHTUIIPOTOHHBIX BUPTYAIbHBIX Map, 00pa3yIoUIMX OJIUH U3

BHUAOB IIOJIIPHU3alINH (bmnqea(oro BaKyyMa.

doto 87

Crnenaem mpenBapuTEIbHO HECKOJIbKO 3amedanuil. A.B.boOpoB BBell Teopuio
dbu3znveckoro Bakyyma TOHSITHE cOOCTBeHHBIX cnuHOBBIX moinehd (CCII) u
yrBepxkaaer, uro CCII u TopcuonHeie nons Pusznueckoro Bakyyma — 310 11Ba
Kjacca, OTHOCSIIIMXCS K KaTeropuy IOJIEBBIX SBJIEHHH, OCHOBAaHHBIX Ha
B3aMMOJICHCTBUU CIIMHOBBIX MOJICH.

CoOCTBEHHOE CIMHOBOE IOJIE MPHUHAJIEKHUT TOJBKO OJHOMY MaTEpHATILHOMY
00BEKTY, OHO sABJISIETCS ero aTpuOyToM. C TaKUM YTBEPXKIACHHEM MOKHO ObLTO ObI
cornacutbecs npu yciuour, yto CCII dopmupyrorcss camum MaTepUalbHbIM
OOBEKTOM MyTEM MOJSAPU3ALUUA (PU3NYECKOTO BaKyyMa pealbHaMH 3JIEKTPOHAMHU U
MO3UTPOHAMHU BEIIECTBA, a (PU3UUYECKUN BaAaKyyM COCTOUT U3 IEKTPOH-TIO3UTPOHHBIX
U MPOTOH-AaHTUIIPOTOHHBIX BUPTYaIbHBIX Map. MaTepualbHbIE 0O0BEKT UMEET CBOIO
dopMy u momsipuszyeT (pU3MUECKH BaKyyM Ha HEKOTOPM PACCTOSIHUM OT TPaHMUII
Tena, T.. 3TO €CTh (JOPMOBBIE TOPCHUOHHBIE TOJS 1O Mojenn AkumoBa. Hampumep,
U3BECTHBI (OPMOBBIE MOJIA UUIMHAPOB C PA3IUYHBIMU COOTHOILIEHHUSIMHU €ro
JIMamMeTpa K BBICOTE, MUpPaMHUJ M KOHYCOB, CTEH 3JaHUM U coopyxeHui. Ho kak
TOJIBKO BHECEM, HANPUMEDP, BO BHYTPEHHIOIO IMOJIOCTh KOHYCAa WM MUPaMUIBI
VMCTOYHUK DJIEKTPOMArHUTHOTO H3JIy4YECHs, KOHYCbl WU THPaMUJIbl CTAHOBSTCS
reHepaTopaMu TOPCUOHHBIX MOJEH, paCIPOCTPAHSIOMIUXCS Ha OOJBIINE PACCTOSHHUS.
910 CBUJETEIBCTBYET O equnont npupone CCII U TOPCUOHHBIX IIOJIEN
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®duznyeckoro Bakyyma — IByX aKTHBHBIX MH(GOPMAIMOHHBIX (DaKTOPOB (peHOMEHa
[ToneBbix uHpopmamonnbix B3aumoaencTBuid. CCII oObekTa HeceT uHGMOpMAIUIO
00 2JIEMEHTHOM M KOJIMYECTBEHHOM COCTaBE BELIECTBA M €ro CTPYKType, B TOM
Yuclie ¥ KOMIIOHEHTY, HECYUIMYI0 HMH(POPMALMIO O COCTOSIHUM CIMHOB JIAHHOTO
BEILECTBA — BpalaTEIbHBIX MapaMeTpax - NPELEeCCUU U HyTaluu, U3MEHSIOIINXCS B
Ipoleccax B3aMMOJECHCTBHUS CIMHOBBIX nojer. Ha30BEM 3TOTy KOMIIOHEHTY
«MHPOpMaUHOHHOI». TOpCHOHHOE MOoJe - 3TO Mojie KpydeHHus DU3HUECKOTO
Bakyyma, KOTOpO€ MOpOXIAaeTcsi BO3ACHCTBUEM BHECEHHOIO B HEro CIIMHA
COOCTBEHHBIX CIMHOBBIX MOJEH BEIIECTBA M XapaKTepusyercs  Mojspu3aunuen

CI)I/I3I/I‘-IGCKOFO BaKyyMa 3THUMH CIIMHOBBIMH I1OJISIMU.
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BMmecTo nmociiec;iopus

YenoBeueckuili pa3yM OCOOEHHO JIEKO pearupyeT Ha TapMOHHMYHBIE WIIU
HETapMOHUYHBIE KOHTYPbl MOJIbI WM apXUTEKTyphbl. CBSIIEHHAS pPEIUrHO3HAs
reoMeTpusi BO3/ICHCTBYET Ha Hallle BHUMaHHME M IUICHSET BooOpaxeHue. Yuras, mMbl
IpOSIBIIsiEM Pa30OpPUYMBOCTh K HEMPABIONOJ00OHBIM JIMHHOTAM M IPU3HAKAM CMBbICIIA
BCEX BEIIEW. SI3BIK TOIIOJIOTMH, MaHIAIbl U CHUMBOJIBI OCTAIOTCS HEUCUYEPIAEMbIM
VMCTOYHUKOM JJii M3YMJIEHUS M Jr0OombITCTBa. Teopuss xaoca 3HAKOMUT Hac €
3alyTaHHBIMU M COUBAIOMIMMU C TOJKY KOHTYpPaMHU COOTBETCTBUHU C
3aKOHOMEPHOCTSIMHU 3BOJIIOLIMKU Ouocdepsl U HOOChEphl, BKIIOYAIOMIMMH MPOIECCHI
B3aMMOJICUCTBHS YEJIOBEUECTBA CO CPEIOl OOUTAHMS KOJIUYECTBEHHO M KaU€CTBEHHO
OHO YK€ NPEBBICUIO BCE JAOIMYCTHUMbIE HOPMbI HEraTUBHOTO BO3JCHCTBUS Ha
IJIaHEeTapHbIM cynepopranu3M. [[0 MHEHUIO HEKOTOpPBIX IECCUMHCTOB, NpHU
COBPEMEHHBIX Temmax jerpafaruu Ouochepsl k cepeaumHe XXI B. oHa moTepsieT
CHOCOOHOCTh K CAMOBOCCTAHOBJICHHIO, 3TO OyAeT MOATBEPKACHUEM IOCTOSIHHO
YCKOPSIFOLIETOCS IPOoLiecca OTTOPKEHMS € JIMIA 3€MIIM YEJIOBEKA KaK BHUJIa, KOTOPBIH,
BO3MO’KHO, YK€ BBIIIOJIHWI CBOK) MUCCHIO.

DTOT MPOILECC, BEPOSATHO, YK€ MPOXOAUT B HAIIMA JHU ICEBIOECTECTBEHHBIM
IIyTEM C ITOMOIIBIO ONPENECIEHHBIX HETAaTHUBHBIX BO3JCHCTBUI HAa YEJIOBEKA, B TOM
yuciie U OOJIBIIMHCTBOM JOCTHKEHHMM 4YeJIOBEYECTBa, KAK-TO aTOMHAs IHEPreTHKa,
tenesunenue, [1K u np.

OnTuMucThI, HE OTpULAs CaMOl BO3MOXXHOCTH Hayaja YINOMSHYTBIX BBILIE
MIPOLIECCOB OTTOPKEHMS YEJIOBEKAa, CYMTAIOT, YTO B OyKaiiem Oyayiiem OymyT
pa3paboTaHbl METOJABl U YCTPOMCTBA, OCHOBAaHHbIE HAa COOTBETCTBYIOIIMX
UH()OPMAIIMOHHBIX KOMIICHCUPYIOMINX BO3JAEHCTBUIX, M CTAaHET pPEaJTbHOCTHIO
CYILIECTBOBAHHE YEJIOBEKA B €AMHEHUU C TIPUPOOM.

OnHrM M3 TakuxX yCTPOWMCTB, IO MHEHMIO aBTopa, ABisieTcsa «DOPIIOCT-1»,
MO3BOJISIONINN  OTKJIOHSATH W pacceuBath 10 (oHOBOro ypoBHs seBbie TII,
reHepupyemble MoHuTOpamu IIK, TeneBn3zopammu, MHUKPOBOJHOBBIMH NI€YaMU H
JPYyroyl DJJIEKTPOHHOM TEXHUKOW, MNPEHOXpaHssi OT HMX HEraTUBHOTO BIIUAHUS
IIOJIb30BAaTEIIEH.

OTU YCTpOICTBA, B COCTaB KOTOPBHIX BXOJUT M OMOMOIUMEp, BKIHOYAIOUIUI
XOJIECTepUH-alIeTaT, KpoMe MHPOPMAIMOHHOTO (poHA Marepuana, U3 KOTOPOro OHHU
U3TOTOBJIIEHbI, HECYT U HHPOPMAIMOHHBIE CHNEKTPajlbHO-BOJHOBBIE
KOMIIEHCUPYIOLIME BO3ICUCTBHUSA, OKAa3bIBAIOIINE PETYIIALMOHHOE U KOMIIEHCATOPHOE

BJIMAHHC HA OpraHu3M YCJIOBCKA U CI'0 (byHKHI/IOHaHBHLIC CHCTCMBEI.
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Heo6xoauMo oOTMETHTH, 4YTO H3JaBHAa OBIJIU HU3BECTHBI CTPYKTYPHI,
OKa3bIBAIOIIHNE OJArOTBOPHOE BIIMSIHUE HA OKPYKAIOIIYIO CPEy.

PaccMOTpuUM KpaTKO HEKOTOPHIE U3 HUX.

N3yuenue ctpyktypsl MmeranuToB CeBepHoro u IHOxnoro Kaskasa,
Meranutudeckux kKomiuiekcoB Ha Kopcuke m B Ilotnanaum [99] mokazano, 4To
OOBIYHO METAIUTHYECCKUN KOMIUIEKC BKJIIOYAET B €05 JOBOJBHO CIIOKHYIO CHCTEMY
BEPTUKAIBHO BKOIMAHHBIX KaMHEM, PacloJIOKEHHBIX B BHUJE Kpyra WJIW HECKOJIbKUX
KPYTOB, BBICTPOSHHBIX DPsIIAMH WU OOpa3yloNIuX JOBOJIBHO CIIOKHBIC JTaOMPUHTHI.
[Ipu 5TOM pacnojioKeHue KaMHEHM, Kak MpaBWIO, MPUBS3BIBAETCS K OCHOBHBIM
opueHTupam 3Be3aHoro Heoda (IlossgpHoil 3Be3/1€, 30IMaKaIbHBIM CO3BE3AMSIM U T.11.).

HccnenoBanus moaTBepIUiIn CYIIECTBOBAHUE HEOOBIYHBIX MOJIEBBIX 3P (HEKTOB
B 00JlacTM MerajquToB. PacmosokeHHblE Ha MOJAX (PEepMEPOB, OHU MPEKPACHO
COXpaHWINCh JIO HAIUX JHEW, a uX OJaroTBOpHOE OWOTEeHHOE JCUCTBHE Ha
OKPYKaIOIIYI0 Cpely 3aMETHIIH JIFOJIU, IOITOMY CTaparoTCsl UX HE pa3pyliaTh.

OnuH W3 KpyNHEWIINX METajJuTOB IUIAHETHl - CTOYHXEHIK - PACIOJIOKEH B
128 xm ot Jlonmona mocpeaune CoiicOepuiickoro IniocKoropbs. Ha orpomuoi
a0COJIFOTHO KPYTJIOM KaMEHHOM TUIOMIAJKE C JIYHKAMU IO KpasiM CTOSIT TUTAHTCKHE C
YEeTHIPEXATAXKHBIM JOM TJIBIOBI TOJXYyOOBaTOro ILBETa. bBbUIO YCTaHOBIEHO, 4TO
Ka)KbIi1 METAJIUT CTOUT HaJl MOA3€MHBIM IMOTOKOM BOJIbl, IPUYEM B TOUKAX, II€ PEKU
nepecekaroTcst Apyr ¢ apyroM. OJUHOKUN MEHTHP - KaMEHHBIN CTOJIO - BOJIPYKaJIH,
Kak Oy#, HaJl TEPECEKAIOMMMHUCS BOJHBIMH pPEKaMH, a JOJbMEHBI — «KapTOYHBIC
JOMUKW» W3 TMTAHTCKUX IUIUT, MEXKJY KOTOPBIMU HEIb3Sl JAaXXEe MPOCYHYTh JIE3BUE
OpUTBBI - HAJl UICTOYHUKAMU.

N3yuenune reomerprudeckoi (HOpMbI KPYTOB, UX PACIOJIOKEHUSI HA MECTHOCTH
MO3BOJIUJIO BBIJIBUHYTH THMIIOTE3Y O BO3MOXHBIX MeXaHU3MaX OMOTE€HHOTO JEUCTBUSA
TUX (GOPM Ha OKPYKAIOUIYIO CPEAy, aHAIOTUYHO JIEUCTBUIO THOETCKUX MaHTPOBBIX
Kojiec (mantra wheels), KOTopble MIUPOKO HMCIOJB30BAIUCh M B ApeBHOCTH. Koseca
MPEJCTABISAIOT COOOW TOJBIM MWIMHAP, Bpamiaromuiics Ha ocu. HeOombinue
MaHTPOBBIE KoOJIEca THOETI[BI HOCIT B PyKe, Bpamlas WX JIETKUM TOKAaYMBaHUEM
KUCTU. bosbliive kojeca B OTPOMHOM KOJIMUECTBE PACIOJIOKEHBI BO3JIE€ XpaMOB U
JIPYTUX CBSIIEHHBIX COOpYykeHuil. Heo0xoanumo mog4epKHyTh, UTO BCE MaHTPOBBIC
KoJieCa BpallalTcs IO YacoBOW CTpelKe, €cliu cMoTpeTh cBepxy. Ilo
MpeACTaBICHUSIM THUOETIIEB, MAaHTPOBBIE KoJieca MPH BpaIlCHUU TapMOHU3UPYIOT U
OUHUILAIOT TPOCTPAHCTRBO.

OTKpBITHS COBPEMEHHON (PUBHMKHU IMO3BOJISIOT B3TJISHYTh HA HUX C COBEPILICHHO

WHOMW TOYKH 3pCHUA.

211



Uccnenoranust TII, BO3HMKAIONIMX MNpH BpalleHUM MACCUBHBIX ITWIMHIPOB,
KOHYCOB M JIpyruX OOBEKTOB, MOKa3ajld, YTO OHM 0O0JaJai0T BbIPAXKEHHBIM
OuosornyeckuM aeictBueM. bosee Toro, 00HapyKeHO, YTO 3TO COBEPLICHHO HOBBII
BUJT U3UYECKUX WH(POPMAIIMOHHBIX MOJICH, CBSI3aHHBIX CO CITMHOBOMW MOJISIpU3aIIUCH
duznueckoro Bakyyma.

B coBpemennbix TI yXe aaBHO HE HCHOJB3YHOTCA BpallarOIUECs
METAJUTMYECKUE KOHYChl WIM HUIMHAPHL. (OKa3zaloch, YTO JIA 3TOr0 JIOCTaTOYHO
co3narh BuxpeBoe DMII (B mpuHIMIE, BUXPh MOXET UMETh JTIO0YI0 (DHU3UYECKYIO
MPUPOSY: AKYCTHYECKYIO, THAPOJWHAMHYECKYI0O U T.1.). EcCiIM TOCMOTpeTh Ha
KEJIbTCKUE KaMEHHbIE KPYTH C 3TOM TOYKU 3PEHHS, TO MOXKHO MPEANOJIOKUTh, YTO
OHM TaKXe SBISIOTCS TeHeparopamu ctatudeckoro TII, anamormdyHoro mosro,
bopmupyemomy npudopom «DOPITOCT-1», ToabKO OOJIBIIETO pagnyca IEUCTBUS.

B »TOoM KOHTEKCTe I1enecoo0pa3HO pacCMOTPETh Ha3HA4YeHHE W (OPMBI
MPUMEHEHUS TUKTOrpauueckux pe3oHaTopos [16].

PyHuueckne CUMBOJIBI M3BECTHBI YEJIOBEUECTBY JaBHO. OHM BCTpEUarOTCs B
A3bIUECKUX KalWIlax, KakK yKpalleHue opyxkus u npeametoB Obita. I[Ilupoko
NPUMEHSUIUCh OHM M i rajganus. [loMuMo »TOro, pyHBl HCIOJB30BAJINCH B
MEJMIIMHE, a TaKXke B KaueCTBE TaJIMCMaHOB WU 00eperoB. B mpousBeneHusx
QIXUMUKOB W aCTpPOJIOTOB, B KAaOQJIMCTUKE W MArMyeCKUX YUYEHHUSX TaKKE MOXKHO
BCTPETUTh MHOXKECTBO PYHHUYECKUX CUMBOJIOB. MI3BECTHO, YTO B HACTOsAIIEE BpEMs B
bpemene ¢ynkumnonupyer Pynudeckoe OOmecTBo, OCHOBHOHM 3ajadeil KOTOPOTO
ABIIAE€TCS cOOp, HAKOIUICHUE M CHCTeMAaTh3alus WHGOpPMAIMU O Pa3IuYHbIX THUIIAX
PYH M PYHHBIX 3HaKOB CO BCE€X KOHIIOB 3€MHOTO I1apa.

Pynudeckue cuMBOIIBI KIIACCHPUITUPYIOTCS IO PETHOHATBLHOMY TPHU3HAKY, IO
TUNaM MNPUMEHEHUS U Ha3HadeHuto. Hauboyibmylo H3BECTHOCTh HUMEIOT
CKaH/JMHABCKUE W JIpEBHETepMaHCKUE pyHbI. VX B Oproccenbckoil kiaccugpukanuu
OTHOCST K pyHaMm kamHs (Stone Runes).

Taxxke BBIICTSAIOTCS PYHBI JPEBHUX KEJIBTOB WJIM PYHBI JPYUAOB. DTH PYHBI
UMEIOT KJIacCU(UKAIMIO MO0 OKpacKe, MPUHAIJICKHOCTH K OIMpPEJCICHHBIM THIIaM
nepeBbeB, 1BetoB u ux mioaam (Color, Tree and Flower Runes). Hampumep,
CYILIECTBYET KeNbTcKas pyHa «KpacHast BULITHS».

CoBpemMeHHass Hayka, C €€ METOJ0JOTrueil, MOJEIbHbBIMU 3HAHUAMU U
NpeJCTaBICHUSIMHU, J0JITO€ BpeMsi He oOpaliaja BHUMaHUsS Ha «JIpEBHUE
3a0nyxaenus». B crpanax CHI 510 ObIIO Takke BBI3BAHO UJAEOJIOTUEH
BOMHCTBYIOIIETO aTe€M3Ma, OTMETABIIEro BCE, YTO TaK WM MHA4e OBbLIO CBSA3aHO C
MOHSATUEM JyXa, TOHKMX CBOWCTB JKMBOUW MPHUPOJBI U TyXOBHBIM HAaclEIUEM HaIluX
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nanekux mnpeakoB. OJIHAKO cCielyeT MOMHUTh, YTO JPEBHUE JIIOAU, HEe o0ianas
Pa3BUTBIMU TEXHOJIOTHSIMHU, B TOM YHUCJIE U MHPOPMALMOHHBIMH, O0JaAaId IPYyTUM
3aMeyvaTeNbHbIM NPEUMYIIECTBOM. Hallu npeaku umenu BpeMsl I HAKOIUIEHUS U
0000IIeHNsT OMNbITa B3aUMOJACHCTBUSA C mnpupojnod. Mx xku3Hp mnpoTekana B
OKpPY>KEHHUU €CTECTBEHHBIX MPUPOIHBIX M OUOJIOTMYECKUX OOBEKTOB, B MOCTOSHHOM
B3aMMOJICUCTBUM C HUMHU. PyHBI, MO-BUIUMOMY, MPOSBISIN Cce0s JOCTaTOYHO
CWJIbHO, 00 OecroJie3HblE 3HAHUS HE HAKaIJIMBAIOTCS B MPUPOJIE UYETOBEUYECKOTO
coobmecTBa. OHAKO, X HUCIIOJIb30BAHNUE U MPUMEHEHHE ObLJI0 00YCIIOBJICHO elle
TE€M, YTO OHM SIBJSUIUCh UCTOYHUKAMH JE€TEPMUHUPOBAaHHON MHPopManuu. K Takum
MCTOYHUKAM OTHOCUTCSI, B YaCTHOCTH, Jt00oi andaBur. JlroGas OykBa MOXKET
paccMaTpuBaThCsl KaKk pyHa, a pyHa, COOTBETCTBEHHO, Kak OykBa. OpjHako,
MH(OPMAIIMOHHAS. EMKOCTh PYHUYECKUX CUMBOJIOB IOpa30 MOLIHEE, HEXENIN Y OyKB
andaBuTa, XOTsI OHM HMEIOT cXOXxue Hauepranus. Henmapom, Hampumep, B
JIATHIIICKOM U JIUTOBCKOM SI3bIKaX CJIIOBO «PYHa» 03HAYa€T «FOBOPUTH, TOBOPSIIAS».

CywmecTBYIOT NOpaBHIM YTEHUS PYH, UX 0COOOro MPOU3HOUIECHUS.
CriennanucTel 0 YTEHUIO PYH UMEIOT CBOM IIKOJIbI U BBIITYCKAIOT HAY4YHBIE TPy Abl. B
uH(popmamoHHOU ceTu Internet B HacTosiiee BpeMsi CYIIECTBYIOT HH(OPMaALIMOHHBIE
0a3bl 110 PA3IMYHBIM TUIIAM PYHUYECKUX CUMBOJIOB U HayKe O pyHax.

Opnnako, HecMOTps Ha oOunue uHDOpPMAMM U HAJIWYUE CIEIUAIUCTOB,
3aHUMAIOIIUXCS M3YUYEHUEM JIPEBHETr0 Haclieaus, 10 HEeJaBHUX NOp He
OPEeINPUHUMAJIOCh TOMBITOK OOBSICHUTH BO3MOXKHBIM MEXaHH3M B3aUMOJIEHUCTBUS
PYHUUYECKUX CUMBOJIOB C YEJIOBEYECKUM OpraHM3MOM. B nociiejHee BpeMs, B CBSI3H C
KPU3HCOM MPUMEHEHUs (PU3NYECKUX M MaTEeMaTHYECKUX MOJeieil B OMOJIOTrMU U
NONBITKAMH HUX NEpecMoTpa, a TakKXke B CBSI3M C OYypHBIM pa3BUTHUEM
MH(OPMAIMOHHBIX TEXHOJIOTHM, MOSBUIUCH MOMBITKA 0OpAlIEHUS! K OMbBITY MPEAKOB
U OOBSICHEHUS] UX 3HAHWM M JACHUCTBHUI C TOUKU 3PEHHUS COBPEMEHHOM HAyKU. DTO
OCOOEHHO OTPAJHO, IMOCKOJBKY HMX OIbBIT - OMNBIT MOKOJEHUM U THICAYETETHH -
CpPaBHUM II0 PE3YJIbTATAM C CaMOM CIJIO)KHOM COBPEMEHHOM TEOPUEN, @ BO3MOXKHO H
IPEBOCXOUT €€ M0 KaueCTBY U KOHIEHTPAaLUU HHPOPMAIUH.

[TycTh Hamm ganekue mpeaKu JAEHCTBOBAIM HEOCO3HAHHO, BHIOMpas it ceOs
TaJIUCMaHbl, WCIOJIb3ys PUTyalbHbIE IULSICKH, NecHU U o0psasl. C pa3BUTHEM
COBPEMEHHBIX TEXHOJOTMH BCE 3TO YTPAYEHO, IIOTEPSUIO CMBICI», HO YTPadye€HO
TaK)Ke U OOIIeHHE C MPUPOAOH, B €IMHEHUHU C KOTOPOU YETOBEYECTBO MPOKHUIO HE
onHy Tbicsuy Jser. CoBpeMeHHOe ypOaHHCTHUYECKOE OOUIECTBO, OTOPBAHHOE OT
KUBOM TPHUPOJABI, HauyWHAET BbIMUpaATh. JIt0au MOACO3HATENBHO OOpalalTcs K

MBICJIA O OErcTBE U3 TOPOJIOB, OTKA3Yy OT CMEPTEIbHOM, SAIOBUTOM TAKEION TEXHUKH.
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MHuorue npupoanble OorarcTBa ucuepnansl. [IpekpacHble 3eMIM CO BCEM KUBIIUM
Ha HUX IIPEBPALIEHBI B ITyCTBIPH.

HanBHOE 4enoBedecTBO MPEANOIAraeT, YTO0 OTCUIUTCS B TOPOAAX U 3aKPOETCs
MalIMHHBIMM TEXHOJIOTUSAMHU OT THeBa NpupoAbl. CTPEMHUTENbHBIA POCT
3a00J1I€EBa€MOCTH HEM3BECTHBIMU OOJIE3HSMH, TEIUIOBas M O30HOBas KaTacTPOdBbl,
NaTOJIOTMYECKOE pa3BUTUE CHHE-3€JEHbIX BOAOpOCIEH, Tubenb IUIAaHKTOHA B
OKE€aHaxX, OTPABJIEHUE BOJIBI Y ITOYBHI U BBI3BAHHBIC 3THUM MYyTallMU NMPOCTEUIINX - BCE
3TO CBUAETEILCTBYET O HaJBUTAIOIIEWCA KaTtacTpode. YBEINYUBACTCS KOJIUYECTBO
NICUXUYECKUX PACCTPOMCTB U CaMOyOMIICTB, pacTeT 4MCIO HapkoMmaHoB. Bce 3to -
IIONBITKH CIIACTUCH OT PEAIBHOCTH IIPU HEBO3MOKHOCTH CYILIECTBOBAHHUS B €JUHEHUU
c npuponoil. Iloaco3HaTenpHO HIOAM MBITAIOTCS NOMOYbL cebe JPEBHUMHU
CpelICTBAMHM, HAIPUMEP, HOIIEHHUEM TAJIMCMAaHOB U OOEPEroB, UCIOJIb30BAHUEM PYH.
Ham mnpexacraBnsgeTcs, 4TO pyHHas TIeOMETpUYECKas CEMaHTHKAa I03UTUBHO
BO3JICIICTBYET Ha OpraHbl M TKaHM 4YEJIOBEYECKOI0 OpraHu3Ma I[OCpPEICTBOM
reHepanuu ¢GopmoBbeIX cTatuueckux TII, BbI3bIBasS B HHUX CEMaHTUYECKUU
OHope30HaHC.

[lenecooOpa3Ho omnucath MOpoOLECC MOATOTOBKH BOABI K HMCIOJIb30BAHUIO
COBMECTHO C NUKTOrpauueckuMu pe3zoHaTopamu. Jlisi mpuBeneHHs BOJbBI B
«HACXOJHOE» COCTOSIHHE, TO €CTb B COCTOSIHME C OOJIBIIUM YHOPSJ0YHMBAHUEM
MOJIEKYJ B T€OMETPUYECKUX CTPYKTYypax, HCIIOJIB3YETCS METOJ 3aMOpPAKMBAHUS-
oTTanBaHus. YeM jxe MOKET 0Ka3aThCsl MPUBJIEKATEIbHA UIMEHHO Tajiasi Boja?

[Toka3aHo, 4YTO MEIJIEHHO Tarollas BOJAa COXpaHSIET MaKCUMaJbHYIO
KOHIIEHTPALUIO TuapoacconnaroB nmpuMepHo 1o 4°C [3]. Takas «ramas» Boga UMeET
IIPAKTUYECKN HEHCKAXECHHYIO T'€OMETPHUIO, HE COAEPKALIYI0 OCKOJIIKOB Pa3HOPOIHOU
uHpopmaruu. OHa yKcTa Kak Oelblil JIMCT U CIOCOOHA 3amucarh Ha cels Jo0yro
uHpopmaruto. Teneppb, eciu Takas Boaa OyIeT yHNOTPEOISAThCA >KUBOTHBIM WIIU
YeJIOBEKOM, TO 3TO IMPHUBEAET K TOMY, YTO B WX OpPraHM3M IIOCTYHHMT Boja 0Oe3
MaTpHIlbl, KOTOPYIO SIBJISIIOT cOOOW accomuaThl. B Takoi Bojae accouuaThl MOTYT
dbopmupoBatbes yxe moj aeiicteueM OMII u TII camoro opranm3ma. OHU B 3TOM
ciiydae OyayT SBISATBCA CHUCTEMaMU MaMSITH, KOTOPHIE OpraHU3M MCIIONb3YET s
3alMCH CBOEro romeocrtas3a. I[OCKONbKY, Kak MpaBWIO, OONBIIMHCTBO KIETOK U
TKaHEW opraHu3ma, MOJIy4daroUIuX BOAY, BCE-TaKW HaXOIUTCS B HOPME, TO, IPOUJS
uX, B TaJOH BOJie Jierye c(HOpMHUPOBATH «CBOKO» MATPUIy YIPABJICHUN B BUJE
accolMaTa, YeM pecTPyKTyHUpPOBATh YKE CYLIECTBYIOLIYIO B OOBIYHOM, HE TalON BOJE.

Benp B Boie acconnarhsl NPUCYTCTBYIOT BCET1A, BAKHO TOJIBKO TO, SIBISETCS JIU
ux OMII u TII TeM «KJIFOYOM», KOTOPBINA 3aIlyCTUT BHYTPUKIIETOUHBIN MPOLECC, WIH
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KJIETKA HHMKAK HE OTpearupyer Ha »Tu nois. Jpyrumu cioBamu, Tanas BoOJa
o0Jier4yaeT MOCTPOCHHE T'€OMETPUUECKUX CTPYKTYpP acCOILMaTOB, a, CJIEI0BATENIBHO,
rE€HEPalMI0 MPAaBWIbHBIX KOMaHJ YNPABJIEHUS HA KIETOYHOM YPOBHE, YTO H
OmnpeAeNsieT €€ 03I0POBUTEIbHBIE CBOMCTBA. BCceM M3BECTHO, YTO MHOTHE HApOJHbBIC
LHEUTENN MpEeaaaraloT HUCIOIb30BaTh Talylo Boay. CyllecTBYIOT THUIOTE3bl O
TJIABEHCTBYIOIICH POJIM TAJION BOJIBI B OOJIBIIION TIPOIOKUTEILHOCTH KU3HU JTIOJICH,
JKABYIIUX B ropax. M3BeCTHO Tak»e, YTO CE30HHBIE MUTPALMU IITHI] C FOTa HA CEBEP
OOBSICHAIOTCS X MTOTPEOHOCTHIO B TAJIOW BOJIE.

B VYkpanHCKOM HMHCTUTYTE€ 3KOJOTHH YEJIOBEKA IOJ PYKOBOJACTBOM
npodeccopa Kypuxka M. B. B TedueHHE HECKOJbKHX MECAIEB MPOBOMINCH
MCCIIEOBAHUS MO BIMSIHUIO PYHUUYECKUX CUMBOJIOB Ha BOZY JJISl [TUTHSI.

B nanHOoM cnydae 3anmuch HEUCKAXEHHOW MEpBUUYHOM HHPOpMALUU
MPOU3BOAWIACH TIyTEM MOMEIIEHUS MUKTOrpauieckoro pe3oHaTopa (PyHUYECKOTO
CUMBOJIA) Ha JTHO cocya A muths. Yepe3d HEKOTOpoe BpeMs, HEOOXOAMMOE ISt
BO3HUKHOBEHHMS, POCTa M Pa3BUTUSL OOJBIIOTO 4YHCIA TEOMETPUYECKHX (opMm
aCCOIMATOB MO AeHcTBUEM cladbix nHpopmarmoHHbix TII pyHHUeckoro cumBoiia,
BOJIa CTAHOBUTCS MIPUTOTHOMN K YIIOTPEOJICHUIO B JIEUSOHBIX 1IEJISIX.

J103bI, B KOTOPBIX IPUMEHSIETCS TaKasl BOJIA, MPAKTUYECKH HE OTPAHUYUBAIOTCSL.
Heno B ToM, uyTo Tpu Hamuuuu dd@exra 3amycka HYKHBIX OMOJOTHUYECKHX
MIPOIIECCOB, OPTaHU3M CaM PEIIUT sl ce0s1 BOPOC 0 HEOOXOIUMOM €My KOJTMYECTBE
xuakoctu. Kak nmpaBuiio, B Hadasne TpeOyeTcst JOBOJILHO MHOTO JKHJIKOCTH, & B KOHIIE
Je4eOHOTO Kypca - Bce MEHbIe W MeHbIne. OJHUM CIIOBOM, MOKHO YTBEPXKIaTh -
MenTe, CKOJNBKO Xouercss Bamemy opranusmy. OH cam pemuT, KOrjga caenaTh
OCTaHOBKY.

B mnocnenyronux sKcrnepuMeHTax, IEIbI0 KOTOPBIX OBLUIO HCCIEIOBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO PABHOBECHUS BOJAbI, CTPYKTYPHOU
YHOPSIOYEHHOCTH, OMOJOTUYECKON aKTUBHOCTH M JJIEKTPOHHOM CTPYKTYpPBI BO/IBI,
PYHUUYECKHI CUMBOJI pacrojaraics BEpTUKAJIbHO U OPUEHTUPOBAJICS ONPEIACICHHBIM

o0pa3oM 0 CTOPOHAM CBETA.

O0001eHHbIE pe3yabTaThl CBOAATCH K CJIEAYIOLIEMY:
-KpucTauiorpauyecKkue HCCIeIOBAaHUS CTPYKTYPBhl BOJIBI TOJTBEPXKIAIOT
OOJIBIIYI0 YHOPSJOUYEHHOCTh BOJIbI, HAXOJAIIEHCS O] BO3ACHCTBUEM PYHUUYECKOTO
CHUMBOJIA IT0 CPABHEHUIO C KOHTPOJIBHOM BOJOM;
-BO3pacTaeT OMoJIOruueckasi akTUBHOCTb BO/IbI;
-CYILIECTBEHHO U3MEHSIETCS CIIEKTP MOTJIONIEHUS BOIbI B 00acT 250450 HM.
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IHoapoonee 00 ycrpoiictBe Vernada - Geo

B nocinennee Bpems IMOSABUIIOCH MHOro crared B MHTepHeTe mo BOIpoCcy
HETaTUBHOI'O BO3JEUCTBUS cetu Wi-Fi Ha 310pPOBbE TMOJIL30BATENEH , W
00CyX/TaeTcs B 3TOM ClIy4ae HE TOJHKO BIMSHUE U3TyUYEHUS Ha OPTaHU3M YeJIOBEKa ,
HO U Ha JIEpPEeBbs, KUBbIE cUCTeMBbI U Jap. Cpenu 3aboneBaHui, BbI3BaHHBIX Wi-Fi |
4acTO MOSBJISIOTCA pak , OOJE3HHM cepAla, craboymue M yxyalleHue namstu. B
CILIA, BenukoOputanuu u ['epmanun , Bce daiie oTkasbiBatores oT Wi-Fi.

Poaurtenu onacarorcs, 4To OECIPOBOJIHBIE CETU HAHECYT HEMONPaBUMBII Bpe
3J0pOBBIO JAeTeil M mnoApocTKOB. OmnyOiuMKoBaHOE OOJbLUIOE KOJUYECTBO
HUCcClIeJOBaHUM Joka3biBaeT , 4To WIi-Fi HeraTuBHO BIHSET Ha 3J0pOBbE
MJIEKOITUTAIOLIUX, B TOM YHCJIE JUIs 3J0POBbS YEIOBEKA .

[Ipubop cocTOUT M3 IJIACTMACCOBOIO KOpIyca, B KOTOPOM HaxXOAMUTCS
WHBEPTOP CUCTEMA WHJUKALUH CETH.

VY CTpoicTBO MOKHO MOJKIIIOUUTE B CETH B JII000H po3eTke B JII0OOH KOMHATE |,
JIeMCTBHE YCTPOMCTBA pacIpOCTpaHsIETCs Ha BCE MOMEIEHUS KBapTUPHI WK oduca
( IpH yCJIOBUH, YTO BCE PO3ETKHU MOIKIIOYCHBI K TOH ke (ase).\l

[Ipn BKItOUEHHMH mpudOOpa B CETh OCYULIECTBIISIETCS. MHBEPCHUSL JIEBOTO
TOPCUOHOTO moJsA (a30BOTO MPOBOJA CETH B TMpaBO€, UTO PABHO3HAYHO
GbOopMHpPOBAaHHIO HOBOI'O TOPCHOHHOTO MPABOro MO, a peakuuenr (HU3NIecKoro
BaKyymMa Ha Takoe coObITHE OyJeT CyllecTBEeHHOE yMeHblneHue ypoBHs TII
reonaToOreHHbIX 30H Ha TEPPUTOPHUH, B KOTOPOW HAXOJUTCA B KAa4€CTBE MPOBOJHUKA
MUTaHUS YIOMSIHYThIN (Da30BbId MPOBOJ. B TakoM COCTOSIHUM HETaTUBHOE BIUSHUE
OT reonaroreHHbIX 30H 1 Wi-Fi orcyrcrByer.\l

MosxHo 310 siBienusi (yMmenblenue ypoBHsi TII Wi-Fi u reonmatoreHHbIX 30H)
OOBSICHUT, U C TMPUBICYCHUEM TMOHITHUS HEIOKAJIBHOCTH (3allyTaHHOCTH).

OKCHepUMEHTAIbHO (PU3UKH CIENali BBIBOJ O TOM, YTO HEJOKAJIBHOCTH WIIU
HEPa3JeMMOCTh — TJI0OAJIbHAsI WJIM YHUBEpCalbHas JWHAMHKA >KU3HU KOCMOCA.
JIr060# 00BEKT, KOTOPBI B3aUMOJIEUCTBYET CO CBOUM OKPYKEHHEM, HAXOAHUTCS C
HUM B 3allyTaHHOM COCTOSTHHH. Oc000 MOJUYEPKHEM: peUb UJET O JIOOBIX 00bEKTaX, B
TOM 4YHUCJIE€ MakpocKonuueckux. Ho 3amyTaHHOCTP — 3TO HE NPOCTO HAJOKEHUE
pa3IUYHBIX COCTOSIHMM Apyr Ha Jpyra U TakO€ HX IEpeIuIeTeHHE, KOrjJa HEeT
BO3MOXHOCTH «HaWTH KOHIIBI» M OTIEIUTH OJHO OT Jpyroro. IIpexnae Bcero, 3To
HaJIM4HUe «IOTYCTOPOHHEI» CBA3M MEXKIYy MOACHUCTEMaMH, KOTOpas HEOObsICHUMA C

TOYKHA 3pPEHHUS HW3BECTHBIX (U3MYECKUX I0oJel W B3auMmozeicTBuil. KBaHTOBBIC
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KOPPEJSIUUU — 3TO HE MPOCTO B3aUMOJAECHCTBHS, & CKOPEE «TEIeNaTusD), KOrjaa OJIUH
O00BEKT HEMOCPEACTBEHHO «OIIYIIAET» CBOE €IMHCTBO C APYIMMH TElaMH, KOI/1a BCe
BHEIIHME M3MEHEHUsS MTHOBEHHO OT3BIBAIOTCSI B HEM CaMOM, U, Hao0O0poT,
M3MEHEHHS B 00BEKTE TYT K€ CKAa3bIBAIOTCA HA OKPYKEHHUH. 3JI€Ch BCSI «UTPA» UIET B
Ipeenax Toro, 4To NPUHAJIEKUT OTAEIbHBIM IIOJCUCTEMAM B PAaBHOW MeEpe, B TOU
COCTaBJISIOLIEH, KOTOpas sBJsIeTcs 0OLIel JIUIsl HUX, U 3Ta 0011as 4acTh U3MEHSAETCS
KaK OJTHO II€JIO€ OJTHOBPEMEHHO B pa3IMYHbIX 00beKTax. Mepa 3Toro equHCTBa H
CTETIEHU B3aMMOIIPOHWKHOBEHHUSI OJHOTO Tella B JPYroe MOKET ObITh pa3Has, U OHa
KaK pa3 XapakTepu3yeTcsi MEpOoW KBAaHTOBOM 3amyTaHHOCTH. Ha mepBwi B3TIIIA,
OTJIENBbHBIE MPEAMETHI, OKPYKAKIIME HAC, MOTYT BBIIJISIAETh HOJHOCTBIO
CaMOCTOSITEJIbHBIMM U HE3aBUCMMBIMHU Jpyr OT napyra. Ho ecimu oHM Korpa-to
B3aUMOJICUCTBOBAIM (HE TOJBKO MpPU MPSIMOM KOHTAaKTe, HO U THOCPEICTBOM
busnyeckux nosei), To Mepa KBAHTOBOM 3aIyTaHHOCTH MEXAY HUMH yKe He OyJeT
paBHa HYJIIO, H, yCTh B CAMOI HE3HAYUTEIHHONU CBOEH YacTH, 3TH  OOBEKTHl OyayT
CBSA3aHbI KBAHTOBBIMU KOPPEISALUAMMU.

Ho y kBaHTOBO# 3amyTaHHOCTH W AOCOJIOTHOW COTJIACOBAHHOCTH TIOBEICHHUSI
OTHEJIbHBIX YacT€ CHUCTEMBI TOPCHOHHBIX mojed [TI3 m TOpcMOHHOrO mMOJsA
(da3oBoro mnpoBoJa CETH OJJIEKTPONUTAHUSA €CTh Cleayrolas 0coOeHHOCTh. B
MaKCUMAJIbHO 3allyTaHHOM COCTOSIHUM TOJICHCTEMBI TOPCHOHHBIX moneil I'TI3 wu
TOPCUOHHOTO MOJs (Pa30BOr0 MOJHOCTHIO JIMIIEHBI CAMOCTOATENBHOCTH, Y HUX Kak
Obl HET «CBOOOABI BOJM», OHU HE MOTYT HM3MEHSTHCS HE3aBUCUMO OT JAPYTHUX
noacucrem. CaMoe Malloe «HU3MEHEHHE» KAaKOH-TO OJHOH NOACUCTEMBI
CONPOBOKIAETCS OJHOBPEMEHHBIM COTJIACOBAHHBIM H3MEHEHHEM BCEX OCTAJbHBIX
4acTel CUCTEMBI. Y NOJACUCTEM HET MHAMBUIYAIbHON IWHAMHUKH, B PE3YJIBTATE YETO
MHBEPCHS JIEBOTO TOPCUOHOTO MO (Pa30BOro MpOBOJIa CETH B IPABOE CYIIECTBEHHO
yMeHbIIaeT ypoBHH TII reonatoreHHbIX 30H HA TEPPUTOPUH, B KOTOPON HAXOIUTCS B
KauyeCcTBE MMPOBOIHUKA MUTAHUS YIIOMSHYTHIN (a30BbIil TPOBOJI.
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