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Ot pexakropa

UccnenoBanus, TeMaTHKa KOTOPBIX TMOCTYXKUJIa HA3BaHUEM JJIsl HACTOSIIEH KOH(DEepeHITNH U
cOOpHHUKA, HAYAJINCh C CO3/IaHMsI TIEPBBIX TOPCHOHHBIX reHepaTopoB B Havaje 1980x rogos
U TEPBBIX WHULHUATUBHBIX SKCIEPUMEHTOB C HHUMH, a TaKXKE€ IKCIIEPUMEHTOB CEpPEIUHBI
1980x romoB, MPOBOIMBIIMUXCS B 3aKPBHITOM PEXUME, TP BHUMAHUU U YYaCTUH CHJIOBBIX
BenoMcTB CoBeTckoro Coro3za.

20 net Hazan, ¢ oOpa3oBanneM LleHTpa HETpaAUIIMOHHBIX TEXHOJIOTUH MO PYKOBOACTBOM
A.E.AxuMoBa, Hayajicsi BTOpPOM »5Tan MCCIEIOBaHUM, KOTOPbIA ObUI WHUIMUPOBAH
npasutenabcTBOM, KypupoBaica ['KHT CCCP, u 3akmtouancs B MPOBEACHUU HIMPOKOM
OpOrpaMMBbl  OTKPBITBIX ~ OKCHEPUMEHTAIBHBIX pabOT C  MPUBICYECHHEM  MHOTHX
aKaJeMUYECKUX UHCTUTYTOB.

OT1oT 3Tan ObLI pe3ko 00opBaH, ¢ 0JHOW cTopoHsbl, pazBaiom CCCP, u BMecTe ¢ HUM -
3aKaTOM COBETCKOW HAyKH, a, C IPYrou - CKaHIaJIOM, HHUIIMUPOBAHHBIM PyKOBOICTBOM AH
CCCP (BmocneacTBUH pealii30BaHHBIM Ha IOCTOSHHOW OCHOBe B BHae Komuccuu 1o
0opbbe ¢ mKeHayKoi). Mexay TeM, HMEHHO Ha 3TOM JTale CTajlo SICHO, YTO IMOJIyYeHHbBIE
pPE3YJIBTaThl MMEIOT OOJBIIONW TOTEHIMAN IS CO3JaHUsS IIEJIOr0 CIEKTpa TEXHOJOTHM
HOBOro mokoyieHus. [lo cyTu, peub mmia o0 3J€MEHTaxX HOBOW CYMMBI TEXHOJIOTHH,
obematomieit Texnomorunueckoe nepeeHcTBo CCCP B Ommkaitmme aecsatunetus. C apyroi
CTOPOHBI, 3TU PE3yJIbTAThl 3aCTABWIHA 33JlyMaThCsl HaJ HEOOXOJMMOCTHIO CYIIECTBEHHOTO
nepecMoTpa oOmenpuHITOH (QHU3MYecKoil KapTHHBI Mupa. BoO MHOTOM BIEPBBIC
nmoydeHHble Toraa, Ha pyoexe 80-90x romoB, pe3ynbTaThl U MX 3HAYEHUE BCE emIé HE
OCMBICJICHBI TIOJIHOCTBIO, ¥ JKIYT HHTEPIpETAIlui U JaTbHEHIIEeH pa3paboTKH.

Tpertwii sTanm mpomomkancs B Poccum m YkpanHe NMpakTUYeCKH 0€3 TOCYIapCTBEHHOTO
(GUHAHCHPOBAHUS, TPH JKECTKOM TPECCHHIE CO CTOPOHBI JIOJCH, KOHTPOJIUPOBABIIMX
JICHe)KHBIC TIOTOKM HA HAyKy W BeAylIue poccuiickue (ObIBIIME COBETCKHE) HAyuYHBIC
u3nanus. Yacro 3to Obuta 60opbba 3a BBDKMBAHWE, M HACTOSIIUN COOPHUK MEXIY CTPOK
JOKJIAJIOB COJEPKUT HWCTOPHH TIPECICIOBAHMUS HCCICNOBATEeNICH W 3aMaluyuBaHUS WX
pe3yapTaToB. MeXIy TeM pe3yJbTaThl UCCIICIOBAHUMN, TTOTyYSHHBIE 32 3TH TOYTH JBA AT
JIET, He MEHEe 3HAYHMMBbI, 4, YUUTHIBAsI YCIOBUS, B KOTOPBIX OHHU MPOBOJUINCH, U TO, Yepe3
YTO MPHUXOIUIOCH WHOT/AA TIPOUTH MCCIICIOBATEINSAM, YTOOBI UX TIOTYYUTh - OTH PE3YJIbTAThI
O€ECILICHHBI.

Hacrosmmii cOOpHUK COAEPKUT B OCHOBHOM PE3yJbTaThl HCCIeNOBaHMM 3a mocieaane 10-
15 ner. C o1HOM CTOPOHBI, OH MOABOJUT HEKOTOPYIO YEPTY MO 3THUM HENPOCTHIM ITAIOM,
a, C IpyroM, Mo3BoJisieT HAJESAThCsl, YTO HOBBIM ATall pa3BUTHUSA TOPCHOHHBIX UCCIIEOBAHUN
MO3BOJIUT YKPENUTh XPYIKUE ITOKAa MOCTUKH MEXAY ' ajJbTEPHATUBHON HAYKOU, K KOTOPOU
9T HCCIEOBAaHUSA Cceldac TPUYHCICHBI, W ' OOJIBIIONW" HayKoOW, KOTOpas BXOIUT B
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Kpu3HCHBIN nieproj. Celfyac HACTyNaeT OYeHb OJIATONPUATHOE BPEMS JJISI HHTETPAIUN dTUX
JIBYX YaCTEH.

CyliecTBeHHO TO, YTO B HACTOSIIEM COOpPHHKE T€Ma TOPCHOHHBIX T€HEPATOPOB MPOYHO
3aHsIa CBOE€ MECTO B pasnelie 'TexHOJIOrHu', a HauOoJbIIui Mo 00bEéMY OJIOK JOKIAJ0B
MOCBAIIEH TpoOJieMe JIETEKTUPOBAHUS CBEPXCIAOBIX IMOJICHW M M3JIYYCHHH, JCHCTBHE
KOTOPBIX MAPaJOKCATBHO CHIILHO TIPOSIBIISIETCS, B OCHOBHOM, IO OTHOIICHHIO K CIIOKHBIM H
HEPABHOBECHBIM CHCTEMaM, K KOTOPBIM OTHOCSTCS U OHOJIOTHYECKHE OOBEKTHI.
HccnenoBareny Ha3bIBAIOT 3TH IMOJIS MO-PAa3HOMY, M XOTEJIOCh Obl 0OpaTUTh BHUMAHHUE, YTO
HE CJIy4aiHO B Ha3BaHWHU KOH(EPEHIIMU OCTABJICHO KMEHHO CJIOBO "TOPCHOHHBIE" - TEPMUH,
(daKTHUYeCKH OKa3aBIIMKCS TIOJI 3allPETOM B HAIIeH HAayKe, KaKk B CBOE BpeMs T'€HETHKA U
kuOepHeTHKa. TeM caMbIM OpraHU3aTOpPhl XOTEJN Obl HE CTOJBKO MOJIYEPKHYTHh TPHOPUTET
TOPCUOHHOM THIOTE3bl OOBACHEHUS PACCMOTPEHHBIX SIBJICHHM, CKOJIBKO BOCCTAHOBUTH €€
PaBEHCTBO B MPaBaxX CO BCEMH OCTaIbHBIMHA THTIOTE3aMHU.

Kondepenmus 3aaymMmana kak HOBasi He3aBUCHMas "Touka COOpPKH' ISl UCCeAOBaTeNeH, U
TUTAHUPYETCS KaK PEryiipHOe MHTETPUPYIOIIEe MEPONPUITHE, KaK CBOOOHAS WHUIIMATHBA
uccnenosatreneir. B 2009 rogy mo mpemyioKeHHIO MPOTPaMMHOTO KOMHUTETa PElIeHO
MOCBATUTH KOH(PEPEHIINIO TaMATH AHaToIusl EBreHbeBMYa AKMMOBA.

[To oxoHuaHWIO KOH(EpeHIMH OyAeT BBINMYIICHA JJIEKTPOHHAS, pPACHIMpEHHAs BEPCHS
HacTosmero coopauka. OHa OyJeT pa3MeleHa mo ajapecy:

http://www.second-physics.ru/node/23

HaunHaromuiicss HOBBIA 3Tall MCCIEIOBAHUI, CKOpee BCEro, OyaeT HECTH YKe BEsHUS
HOBOI'O BPEMEHHM: CBOOOIHAs NyONHMKalUs pe3yabTaToB uccienoBaHuii B VHTepHere,
JAEMOKpaTH3alks © JaJlbHEHIIas WHTCPHANMOHAIM3ALUS HAyKH, <TOPU30HTAIBHOE
O0ObEeIMHEHNE HCCIIEeN0oBaTeNel B Hay4Hble COOOIIEecTBa, W, YTO HamOojee BAXKHO -
BO3BpAI[CHUE JTHKH KaK HEOOXOJMMOr0 KOMIIOHEHTa HAayYHBIX HCCICIOBAaHHN. XO4eTcs
HaJesThCs, 4TO BCE 3TO OyJeT CIOCOOCTBOBATh WHTErPALMHM IOJNyYCHHBIX 3HAHHU B
OOIIETPUHATYIO HAYYHYIO KapTUHY MHUpa Mepel] JIMIOM CephE3HBIX TII00aTbHBIX BHI30BOB,
KOTOPBIE CTOST MEepe/l YeIoBeuecTBOM. BeE TONbKO HaYMHAETCSI.

B.A.Kuranos
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HAPAIUTI'MA. JIIOAHU

O HOBOM BHUTKE CIIMpaJii pasBUTUA €CTCCTBO3HAHUSA

Manenkos A.l'.

VcTuHHOE 3HaHUE HE MOXKET IPOTUBOPEUUTH
Bepe, noromy uro Bepa ncrunna.

Doma Axeunckun

B mnacrosuee BpCMA BcE Ooiee OUCBHUIAHO CTAHOBHUTCA, YTO B HAYKC CKJIaIbIBACTCH
HeoObIUHAs cuTyanus:. [TostBiisieTcss Bce Ooublliee KOJHMYECTBO SIBICHHUM U YUCHBbIX-
9HTY3HUACTOB, UX UCCIICAYIOIHNX, KOTOPBIX aKaJICMUYCCKasd HAyKa HC ITPU3HACT, HC 3aMCUacT
WA OAaKE APpOCTHO OTpUIACT, 0OBABIIAS JDKCYYCHBIMU U H)KeHaYKOﬁ.

K nmaBHO M3BECTHBIM SBIEHUSM TAaKOTO POfa, Kak OMOIOTHYECKOoe U JiedeOHOe NeiicTBHe
CBEpXMAJIbIX KOHIICHTpPAIMH BeHIeCTB (TaKk Ha3bIBa€MbIe «MHHMBIC KOHIEHTpAIUU» -
menpme 10°°M) npucoemunmIuch GaKThl O BIMSHHH MBICIEHl Ha TOTEHIHAN JBOHHOIO
ANIEKTPUYECKOTO CJIOSl, TPAaHCMYTAllMM DJIEMEHTOB IIPUM HEBBICOKMX TeMIeparypax M
naBiieHUH, (PEHOMEHBI MaMATH BELIECTBA, B T.4. BOAbI. DTH M MOJOOHBIE UM SBIICHUS HE
MOTYT OBITh OOBSCHEHBI B PaMKax OOMIETPUHATHIX KOHLEMIUH (HU3UKH, U MOTOMY, C
NO3ULUU OONBIIMHCTBA YUYEHBIX, HE MOTYT OBbITh, SBIAIOTCS apTedakTaMu HIIH
YMBIIIEHHOH (anbcudukanuei.

Ho »skcnepumeHThl ynpsiMo U Bce OoJjiee yOeAUTEIbHO CBUIETENBCTBYIOT O TOM, YTO,
HaIMpuMep, Y BOJbI U JAPYTUX BEIIECTB CYIIECTBYET MaMATh, HE pa3pylIaoascs AaxKe Npu
($a30BBIX TIEPEX0/]ax, YTO MBICIb YEJIOBEKa MOXKET OKa3bIBaTh BIIMSIHUE HA (PU3UUYECKUC
JaTYMKK 4Yepe3 JoOble Mperpajbl M pacCTOSHUS, W YTO TpPaHCMYTalUsl 3JIEMEHTOB
MPOUCXOUT O€3 UCITyCKaHUsI HEUTPOHOB.

Ceiiuac YK€ HC BBI3bBIBAIOT COMHCHUA JIBa Ba)KHEHUIIINX JAJI1 MUPOITIOHUMAaHUW A (1)aKTa:

1. MupoBas cpeia HEPHEPreTUIESCKH BIIMSET Ha BCE MPOIIECCHI OT SIIEPHOTO paciaja 1o
TPaBUTAIMOHHBIX BOJH M XMMHUYECKHUX PEAKIMA, U3MEHSS CHEKTP WX (DIFOKTyaruin
(ITrome C.3. u xommnern 1958-2009r.). M3 3THX e OMBITOB CACAYET, YTO MHPOBAs
cpena oOnamaeT WHGOPMAIMOHHOW TPUPOJOW, B YAaCTHOCTH, €W TpUCYIIA
«(ppakTampHas CTpyKTypa» © pa3Mep €€ MpOCTPAHCTBEHHOW HEOIHOPOIHOCTH
MEHBIIIE TUaMeTpa aTOMHBIX SIEP.
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2. Kpome 5/1eKTpOMarHUTHBIX HM3IY4YCHUH W TIOJIeH, CYIIECTBYIOT Opyrue MOis M
U3NIy4eHUs, OOJajarolMe  OTPOMHOM  NPOHUKAMOMIEH  CHOCOOHOCTBIO |
PaCIpPOCTPAHSAIONIMECS] CO CKOPOCTBIO MHOTO OOJbIIe CKOPOCTH cBera (paboTsh
KossipeBa H.A, Axumosa A.E., bo6posa A.B. u MH. 1p.).

Ot ABC TPYyHIIbI (1)8.KTOB SABJISIFOTCA, IO HAIICMY MHCHUIO, KIIIOYCBBIMH JJIS1 PA3BUTHUA
HAYKH, MOHMMAaeMOM KakK ITI03HAHUE HEBCIOMOI'O, a4 HC CaMOJOBOJBHOC YTBCPIKICHHC
COOCTBEHHOT'O BCE3HAICTRBA.

[Tpunatne wHGOPMALIMOHHONW TEPBOOCHOBBI MHUPOBOWU Cpenbl, (PaHTOMHOW MaMSTH 3TOU
Cpezbl, SIBICHUHN aJpecHOl mepenadn WH(HOPMAIUU C OTPOMHBIMH CKOPOCTSIMH MO3BOJISIOT
MOHATH MHOTHE HabtonaeMble sBieHus. Emé Oosiee CyHIECTBEHHO, YTO TaKOe MPUATHE
MO3BOJISIET B PAMKAX €CTECTBEHHO-HAYYHOM «IIOIIArOBOM AKCHEPUMEHTAIBHO-IOTHYECKOU
METOJIOJIOTHH» BKIIOUUTh B KPYI pPAacCMAaTPUBAEMbBIX HAyKOW (DEHOMEHOB SIBIICHUS
NCUXUYECKOW MpHpOobl (Takue Kak sSICHOBUICHHUE, Teiematus, TeiaekuHes). Ho rmaBHoe,
BEpPOSITHO, COCTOMT B TOM, 4YTO, €CJIHM TMPHUHATH TMOJIOKEHHE 00 HHPOPMAMOHHON
IIEPBOOCHOBBI MHUPOBOW CpENbl, TO CHHUMETCA HENPUMHUPHUMOCTH IPOTUBOPEUHS MEKIY
PEIUTHO3HBIMY B3IJIIJaMHA Ha MHpP, B OCHOBE KOTOPBIX JIEKUT OCHOBOIIOJAraroIas uiaes o
bore — TBoprie u Beenepkatene Mupa, u 0 6eccMepTUU AYIIH, U €CTECTBEHHO — HaYYHOM
KapTHUHE, COITIaCHO KOTOPOW, MMP JKMBET U PAa3BUBACTCS IO NMPUCYILIMM MaTepUU 3aKOHAM
6e3 BmemaTenscTBa JJyxoBHoro Hauana Mupa.

BaxxHo oco3HaTh, 4TO pa3BUTHE HAYKHM B PAMKaX aTEUCTUYECKOW IAPAJAUTMBI 10 BCEM
OCHOBHBIM HaIpaBJICHUSM 3alUI0 B OYEBUIHBIN Tynuk. Yem Oosiee moapoOHO, AETAIBHO U
JIOCTOBEPHO YJIa€TCsl BBIACHUTH YCJOBHUSL M COOBITHS, OBIBIIME IPHU KIIOYEBBIX ATamax
pa3BUTHUSl MHUpA, TAKUX KaK BO3HMKHOBEHHUS 3emiii U JIyHbI, BOBHUKHOBEHHUS >KM3HH Ha
HAIlIEW TUIAHETE, MOSBJICHHUE YEIIOBEKA, TEM TPYAHEE U AK€ HEBO3MOXKHEE CTAHOBHUTCS HX
00BsICHEHHE B PAMKAX aTEUCTUICCKUX MPECTABICHHA.

Tak oOcroutr nemno, Hampumep, C MOSBICHMEM >KM3HM Ha Hallell IJIaHeTe B CBETE
COBPEMEHHBIX 3HAHUH O TEHETHYECKOM Kojie U ero pabote. [la, MOriu OBITh, M CKOpEE BCETO
ObUTM yCJIOBHUS, KOTAA IOSBUIIMCh OCHOBHBICE HMHTPEIAUEHTHI JKUBOTO (HYKJICOTHIBI,
aMUHOKHUCIIOTHI). [T0SBMIIMCh B JOCTATOYHBIX JIOKAJIBHBIX KOHIIGHTPALUAX, MPH HAIUYNU
COOTBETCTBYIOUIMX KaTajan3aTtopoB. Ho MmosiBiieHHE OCMBICIIEHHBIX T'€HETHUYECKUX TEKCTOB,
CIOCOOHBIX K CaMOBOCHPOHM3BEACHHUIO 0€3 MPHUBHECEHWS BHEIIHEH WH(POpPMAIMH O TaKHX
TEKCTaxX IMpeJICTaBIsieTcs TIopa3fo MeHee MpaBAONOJOOHBIM, YeM IpEeICTaBICHHUE O
KoarepBatax u «OnapuHckom OynboHe»! Ho celiuac-To siCHO, 4TO HMKaKue KoalepBaTbl U
HUKaKO# «OynboH 1o OmapuHy» He MOKET MOPOJIUTH JKU3Hb. Bece MeHseTcs1, ecli MpUHSTH,
9TO MHUpPOBas Cpela MOXKET NEePEeHOCHUTh aapecHO Jo0bie 00beMbl MH(OpPMaLUU dYepes
Oeckpaiinue mnpoctopbl BcenenHoil. OueBUAHO, YTO 3HAHME TIEHETHMUYECKOTrO KOJa
IPaHIMO3HO MPUOJIU3UIO HAC K PACKPBITUIO TalHBI MOSBICHUS KM3HU Ha Halllel IUIaHETe,
TOJIBKO €CJIM MPUHATH 3TO MOJIOKEHHE.

[TonobHast e cuTyanust ¢ MpoOJeMOil BO3HHKHOBEHHUS uelioBeka (MOIPOOHO CMOTPH

«CraHoBieHue dyenoBeka» ManenkoB A.I'. 2008r.) u npoGiieMoii BOSHUKHOBEHHS CUCTEMBI
3emis-JIyna (mogpoduee «Hoocdepa u yenoek Hoocdeprr» Manerkos A.I'. 2009.).
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OTH U Ipyrue MHpPOBO33PEHUYECKHE MPOOIEMBbI HAYKU MOIY4atoT dPQEeKTUBHBIC IMyTH AJIS
pelleHusi, eciau MPUHATh, MOBTOPIOCH, MHPOPMALIMOHHOE NEPBOHAYaI0 MUPA U MHUPOBOI
Cpellbl, ¥ TIOHATh, YTO JajbHEeNlIee pa3BUTHE HAILIEro NO3HAHUS MUpa HEMPEMEHHO Tpedyer
KOHCTPYKTHBHOT'O CHUHTE€3a TEOJOTMYECKOW M €CTECTBEHHO HAy4YHOW KapTWH Mupa. Takas
)K€ CUTyalusl ¥ 10 MHOTHM ropa3io Oojiee YaCTHBIM HANpPAaBJICHUSM HayKH (CTPYKTypa U
CBOIICTBa BOJIbI, SIBJICHUS 1TOCJIC KIMHUYECKOW CMEPTH, CBOWCTBA MaMATH | T.1.). s 3TOTO
CHHTE3a penurus aaer (QyHnameHTanpHble uaen o bore m Oeccmeprum aymu, O
HPAaBCTBEHHOM HAuyaJle MHUpA, a HayKa CBOM IMOMIArOBBIA 3KCIEPHUMEHTAIBHO-JIOTUYECKUI
METO/] IO3HaHUs, KOTOPBIH CIIOCOOEH CYIIECTBEHHO JONOIHUTH METO]I O3apEHUs.

Hauano paGoTbl Mo 3ToMy IyTH O3HAYAeT, 4To:

1. YenoBedecTBO BCTYMAECT B KAUECTBEHHO HOBBIM ATAll CBOETO PA3BUTHSI, ISl KOTOPOTO
XapakTepHO OoJiee TIIyOOKOE OCO3HAHHME CBOETO COTBOpUecTBa ¢ borom m cBoeit
OTBETCTBEHHOCTH 32 3TO COTBOPYECTBO.

2. Hayka nmpuoOpeTaeT HpaBCTBEHHOE HaJalo.

Bort ¢ aTtux HOSHHI/IfI, M0 HaIEMy MHCHUIO, CJICAYCT IMTOHUMATh U OLICHUBATH COBpeMeHHBIﬁ

3Tan Pa3BUTHUS €CTECTBO3HAHMUS, SICHO OT/JaBas ce0e OTYET, YTO HAYMHACTCS HOBBIH BHTOK
pa3BUTHSA, a IPEABIAYIINI, aKTUBHO HauaThIi Ha pyOexe 16-17BekoB, 3aBepiiaeTcs.
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bynyuiee (pu3uky —HOBasi HAyYHAad Mapagurma

HInnos I'.H.

[Ton HayuHOW mapaaurMoi OOBIYHO MOHMMAETCS KApTHMHA MMpa, OCHOBAaHHAs Ha CaMbIX
OOIIMX MPENCTaBICHUAX (U3UKH 00 OKPYXKAIOUIEeM MHUpPE Ha TOT MEPHOJ BPEMEHH, KOr/a
3Ta KapTHHA TPUHUMAETCS OOJIBITMHCTBOM HayYHOTO COOOIIECTBA.

Kpu3suc coBpeMeHHOH HAY4YHO#i mapaaurMbl (MapagurmMbl
HbloTOHA)

MOXHO C yBEpEeHHOCTHIO CKa3aTh, YTO HU OJIHA U3 COBPEMEHHBIX (PU3MYECKUX TEOpUid
(Brimrowasi OONIYIO TEOPUIO OTHOCUTEIBHOCTH ODWHINTEHHA) HE O0XOAUTCS 0e3 MOHSATHS
MHEPLUUAIBbHON CHUCTeMBI OTcueTa. Bor yxe Oonee Tpexcor yerT (u3MKa pa3BUBACTCS B
paMKax Hay4yHOW napaaurmMbl HpIOTOHa, B KOTOpPOl paBHOMEpPHOE [BM)KEHUE U IOKOH
CUCTEM OTCYETa OKa3bIBAa€TCs BbLACICHHBIM. B cBoeil 3HameHuTol Mexanuke DpHct Max
BBICTYIHJI C Pe3KOH KPUTHKOU napaaurMel HeroToHa, 3as1BUB O HEPEaTbHOCTH a0COIIOTHOTO
npocTpancTBa HhIOTOHA M O PaBHOINPABHH HE TOJIHKO MHEPIHUAIBHBIX, HO BCEX APYrHX (T.e.
YCKOpEHHBIX) cHcTeM orcueta. KpuThka Maxa okasajiach CTOJIb IUIOJOTBOPHOM, 4YTO
UMEHHO Omarojgaps 5TOM KpHUTHKE (U3MKH BHAYale OTKa3aJuCh OT aOCOIIOTHOTO
npoctpancTBa HbIOTOHA, CO37aB CHENUANBHYIO TEOpUI0 OTHOcHTenbHOCTH (Jlapmop,
A.Ilyankape, I'.Jlopenn, A.DiiHmiTein). 3ateM A.DWHIITEHH MOCTPOMI PEIATHBUCTCKYIO
TEOpUI0 TpaBUTAIMM, B KOTOPOW HHepUUaibHas CcUCTeMa oOTcyeTa ObUla 3aMeHeHa
YCKOPEHHOM  JIOKAJIbHO  MHEPIMAIbHOW  cHcTeMOW  (CBOOOAHO  Mamaromuil  JudT
OirmreriHa). OpHako A DWHImITEHHY HE  yJaloch JOOUTBCS  OKOHYATEIBHOTO
OCBOOOKJIEHUS OT TIOHATHUS MHEPUUAJBHOM CHCTEMbl OTCUYe€Ta W HMEHHO JTO
0OCTOSTENBCTBO SIBISACTCS IPUIMHON YTriTyOJIeHHsI KpU3KUca COBPEMEHHON HAYKH.

DyHIaMEHTAJIbHbIe TeopUH PU3UKHU

[Toxanyii, HET Ooyiee 3aTAaCKaHHOTO BBIPAXEHUS CpeAu (PU3UKOB, YeM (hYHOAMEHMANIbHAS
@usuxa. IlouTn Bce yTBEPKAAIOT, YTO OHU 3aHUMAIOTCA (QYHAAMEHTAIBbHON (HU3MKOI, XOTs
3TO ObIBaeT OObIYHASI pyTUHHAS paboTa. DTO B MOJHOW MEPE OTHOCUTCS U K TEOPETUUECKOM
¢usuke. S monaraio, 4To pazyMHO OBUTO ObI ONIpeaenuTh GyHIAMEHTATBHYIO TEOPHUIO TaK:

¢usndeckas Teopust ABISETCS (PYHAAMEHTAIBHOM, €CIM €€ ypaBHEHHUS HE COAep)Kar
HOO20HOUHbIX KOHCMAHM, a PEIIEHUs YpPaBHEHUH TEOpUU abOCOIOMHO MOYHO
MPE/ICKAa3bIBAIOT PE3YNIbTATHI SKCIIEPUMEHTA B TOM 00JacTU SBJICHUH, T/Ie ypaBHEHUS
Y IIPUHLMIIBI TEOPUU OKA3BIBAIOTCS CIPABEIMBBIMU.

B teopuu nosns pyHAaMEHTATBHBIMU TEOPHUSIMU SIBISIIOTCS meopuu epagumayuu Hvtomona
u Dunwmeuna, a TakkKe anekmpoounamuxa Maxkceenna-J/lopenya. O6e >TU Teopuu
HA3BIBAIOT KIIACCUYECKUM, TIOCKOJIBKY MX OCHOBHBIE NMPUHIUIIBI U YPABHEHUS JOIMYCKAIOT
o0Opa3Hoe MbIIUIEHUE, TaK HEe0OX0AUMOe Jisl yerenHo paboThl ¢usuka. UTo kacaercs ux
KBaHTOBBIX OOOOIICHUI, TO PEISTUBUCTCKON KBAHTOBON TEOPHH BOOOIIE HE CYIIECTBYET
(ecTh TOJBKO OTACIBHBIC MOAXOJAbI K PEHICHHIO 3TOH NpoOJeMbI), a B KBaHTOBOM
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anekTponuHamuke MakcBemia-/lupaka (kak ¥ B J1I00OW KBAHTOBOM TEOPHUH) IMOTEPSHO
obpasHoe MbiuieHHe. [lo MHeHHI0 OonbIIMHCTBA Beaymmx TteopetukoB (I'emn-MawH,
deitHMaH U T.1.), OTCYTCTBHE OOPa3HOIO MBIIUICHUS B KBAaHTOBBIX TEOPHSX JENACT HX
HETMIOHSATHBIMUA W BBIBOJUT HMX 32 paMKH (pyHAaMeHTaIbHBIX TeopHuil. VIMeHHO 1o 3Toi
IIPUYMHE KBAHTOBAsl TEOPHsl HE MOXKET CIYKUTh OTIPAaBHOM TOYKOM I JaJbHEWUILIEro
pa3BuTHs QpyHIaMeHTaIbHON Gu3uku (A DWHINTEHH).

deHoMeHOJIOTHYecKUE (PM3UYeCKHE TEOPUH

Teopus sneMeHTapHBIX YaCTHIL IPEACTABISIET OO0 MmepeTHuil Kpaii COBpEMEHHOHN (PU3UKHU.
[TockonbKy 3IIeMEHTapHBIC YaCTHUIIBI YYaCTBYIOT BO BCEX M3BECTHBIX (M MMOKA HEU3BECTHBIX)
B3aMMOJEHCTBUSAX, TO MOKHO C YBEPEHHOCTBIO 3aIIMCaTh CUMBOJINYECKOE PABEHCTBO:

Teopus anemMeHTapHbIX YacTull = ExuHas Teopus mos.

BakyyMm — ucxoaHas abeTpakuma B uamke

Me=reopun
CYMEPCTPYHLI

CYNEPCHMMETPMM

sU(14)

OTO mMexaHWka DWHIITEWHA CTO pensTMBMCTCKAA, KBAHTOBAA MEXaHWKA

Puc.1. Cxema coBpeMeHHBIX (U3UUECKUX TEOPUH U UX 00bEAMHEHHH.

Ha puc.l cxemaTudyecku mNpeacTaBiIeHbl OCHOBHbIE (U3MYECKUE TEOpUH, KOTOPHIE
WCIIOJIB3YIOTCS MPHU OIIMCAHMUM DJIEMEHTAPHBIX YacTUU. [ pasumayuontbie CBOUCTBA YaCTUL]
OIMKCBIBAIOTCS PEIATUBHCTCKOM Teopuei rpaBuTaniuu DifHinTeiiHa (MexaHuKa DHHINTEHHA).
Orta Teopuss OTHOCUTCS K pa3psiay KiIacCHUYecKux (yHIaMEHTAIbHBIX TEOpUil U ee
«KBAaHTOBAHHUE» I10KA HE 3aBEPLICHO. DJIEKTPOMArHUTHBIE CBOMCTBA YAaCTULl ONUCHIBAKOTCS
KJIACCUYECKOW W KBAHTOBOM OJIEKTPOIUHAMUKOW (dIIEKTpoAMHAMHKON MakcBea-
Jlopenna-/lupaka), mpu 3TOM €€ KJIacCHUYeCKas 4YacTh SIBIACTCS (YHIaMCHTaJIbHOW B
0003HaUEHHOM BBIIIE€ CMBICIIE, @ KBAHTOBAas €II€ TOJBKO KJIET CBOETO 3aBEPIICHUS Kak
byHIamMeHTaIbHas TEOpus.
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BrepBrie OTKIIOHEHHE OT 3aKOHOB AJIEKTpoAMHAMUKH MakcBemia-JlopeHma oOHapyxui O.
Pesepdopn, korma oH paccemBan @ -4acTUIBI Ha sjapax 3oio0Ta. OH OOHApyXWII, YTO Ha
paccTosHuAX mopsaka 107 cM OT LEeHTpa sapa B3aMMOJCHCTBUE MEXKAY O -4aCTHIEH U
SIPOM HE OMUChIBaeTCs 3akoHOM KymoHna. [[ns oObsicHeHMs] HaOII0JaeMbIX OTKIOHEHHUI
MOXHO JIBUTAThCsl B IByX HaIpaBJIEHUAX. JTMO0 MOACPHU3UPOBATh ypaBHEHUsS MakcBela-
Jlopenia ¢ TeMm, 4TOOBI pPEIICHHE HOBBIX YPaBHEHHUU 3JIEKTPOJAMHAMUKHU MPUBOJIUIU K
MOTEHI[MAy B3aUMOJICUCTBUS, 0000IIAIOIIEMY KYJIOHOBCKUMN; JTUOO MPEANONOKUTh, YTO
CYIIIECTBYET HOBBIM THI TOJIA HE 3JIEKTPOMArHUTHOW mpuponbl. D.Pe3sepdopa momen mo
BTOPOMY TyTH, MPEAMOIOKHUB, YTO HA MAJIOM PACCTOSSHHH JICWCTBYET HOBBIM (DU3HUECKUA
OOBEKT - sIIEpHOE TIOJIe, JUISl OMHMCAHWS KOTOpPOro HeT ypaBHeHHi. C 3TOro MOMEHTa
BO3HUKIA (PEeHOMEHOJOrHUecKass (IOCKOIBKY HET ypaBHCHHM) TEOPHS SAEPHBIX CHII,
MOTEHIMAJIBI B3aMMOJICUCTBUS KOTOPBIX (PU3MKHU CTajIu MUCATh «OT PyKu». B HamucaHHbIE
pyKaMH MOTEHIMAJbI, KaK MPaBUJIO, BXOJAUT OJHA WJIM HECKOJBKO MOATOHOYHBIX KOHCTAHT,
KOTOpbIE MOTYT BapbHpOBAThCA B 3aBUCHMOCTH OT BHJa BBHIOPAHHOTO MOTEHIHasa. MBI
onpenenuM (HPEHOMEHOJIOTHUECKYIO TEOPHIO TaK:

dbusnueckass Teopus sABIAETCS (HEHOMEHOJIOTMYECKOH, €CIIM OHa HEe WMEeT
YpPaBHEHUH, PELIEHUE KOTOPHIX NPUBOIUT K NOTEHIHAITY B3aUMOJAECHCTBUSA, IOATOMY
MOTEHIIUAJ BBOAUTCS B TEOPHUIO «PYKAMU» U COACPKUT HOO2OHOYHbIE KOHCTNAHMIbL.

Pemenuss ypaBHeHHMII ()EHOMEHOJOTUYECKONM TEOpUU MPEACKa3bIBAIOT  PE3YJbTAThI
AKCIIEPUMEHTA, KaK MpPaBHJIO, BOJM3M TeX MapaMeTpPOB, KOTOPbIE BXOASAT B IMOTEHIIHAI
B3aUMOJICHCTBUS (BBIpaXKasCh (PUTypalibHO, «HA PACCTOSIHUU BBITSIHYTOH pyku»). KoHedHo,
(dbeHoMeHooTu4ecKass Teopusi — 3TO BCETO JHINb MEepBas IMOMBITKA CHCTEMaTHU3UPOBATH
HallM TPEJCTaBICHUS B HOBOW oOmacT (U3MYECKOrO 3HAHUS MU CO BpPEMEHEM
(dbenomeHoIorn4YecKas Teopus J0HKHA ObITh 3aMeHeHa (yH/1aMEeHTaJIbHOM.

K (eHOMEHOIOTHYeCKUM TEOpUsIM OTHOCSATCS TEOpHUsi CHIBHOrO W ciaboro (¢ ydactuem
HEeWTpuHO) B3ammojeiicTBus. OOe STH TEOpUH BO3HUKIM B PE3yJbTare OTKIOHCHUS
HaOII0JaeMbIX SIBJICHUH OT 3aKOHOB dJeKTpoarnHaMukn Makcesuia-Jlopenna-/lupaka.

IHoyemy OTCYTCTBYET 3ApPaBbIi CMBICJ] B 00beINHEHUN CUJIbHBIX,
CJIa0bIX M JJIEKTPOMATHUTHBIX B3aMMOJACHCTBUHA B COBPEMEHHOM
TEOPHUH I0JIs

Yto0Obl omucath HaONIOJaeMble CUIIBHBIE M CJIa0ble B3aMMOJICUCTBHS 3apsDKECHHBIX (HIIH
HEWTPaJIbHBIX) DIIEMEHTAPHBIX YACTHII, (PU3UKHU MBITAIOTCS OOBEINHUTD CUIIbHBIC, CIIA0bIe U
AIIEKTPOMArHUTHBIE B3aUMOJICHCTBHS MyTeM OOBEAMHEHUS JOCTYIHBIX UM YPaBHEHUN 3THUX
B3aUMOJCHCTBUAN. TakKuMU ypaBHEHUSAMM OKa3bIBAIOTCSA KBAHTOBBIC YPAaBHEHUS IBUKCHUS
B3aMMOJCHCTBYIOIIMX YacCTUL BO BHEIIHMX IIOJAX, B Ka4eCTBE KOTOPBIX BBICTYIAIOT
AJIEKTPOMAarHUTHbIE, CUIIbHBIE U cabdble noiid. Hanpumep, 1is onucaHus 3J1€KTpO-CHIIbHBIX
B3aMMOJICUCTBUN  HEPENATUBUCTCKOM @ -4acTULbl €  sAApoM  Oepercss  ypaBHEHHE
Ipenqunrepa ¢  KYJOHOBCKMM  IIOTEHLHAIOM, OIMUCBHIBAIOIIMM  JJIEKTPOMArHUTHOE
B3aMMOJIEUCTBUE @ -4aCTULBI U A1pa, U ¢ (PEHOMEHOJIOTUYECKUM SIEPHBIM MOTEHIIUAJIOM,
OIMCHIBAIOIIUM SIIEPHOE B3aMMOICHCTBHE @ -4acTUIBI U siapa. Ha Oombmmx paccTOsTHHUIX
OT sifjpa Tpeo0IanaloT AEKTPOMArHUTHBIE B3aUMOJICHCTBHSA, TOCKOJBKY S/IEPHBIE HAa ITHX
paccTostHUsIX c1a0bl, W, HAOOOpPOT, HAa MaJbIX PACCTOSHUAX NpeolaanaloT saepHbIE
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B3auMoieiicTBUs. TakoW MOAXOJ CIMIIKOM YIPOIIEH U JIMIIEH KaKoro-immbo 3ApaBoro
CMBICJIa, TIOCKOJBKY «OOBEIMHHUTH» (PYHIAMEHTATBHYIO TEOPHIO AJICKTPOMArHeTH3Ma C
(heHOMEHOJIOTUYECKOM TEOPUEH SACPHBIX CHUJI OTO BCE PABHO, UTO IMOMBITATHCA «CKPECTUTH
YKMBYIO JIOIIAJb C MOTOLIMKIIOM, OCHOBBIBASICh HA TOM, YTO U TO U APYro€ €CTh CPEACTBO
JUIS1 TIEPEJIBUKEHHUS.

Touno Tak ke oOcTOMT 1en0 ¢ OOBEOUHEHUEM DJICKTPOMATHUTHBIX M CIIA0BbIX
B3aMMO/ICHCTBUN — TaKO€ 00BEIMHEHNE TIPOTUBOPEUUT 3[IPABOMY CMBICITY, IIOCKOJIBKY 3TH
TEOPHH, €CIIM TaK MOXHO BBIPA3UTHCS, UMEIOT Pa3HYIO TCHETHKY.

Ha puc. 1 mnpeacraBneHsl pasiauuHble (EHOMEHOJOTHYECKHE TIOJEBBIE MOJETH,
IpeAroaranye o0beJUHEHNEe BCEX M3BECTHBIX BHUJIOB B3aMMOJEHCTBHS JIEMEHTapHBIX
qacTul. DTo KBaHTOBast XxpomoanHamuka (KJIX), kannOpoBouHbIe TEOPHH, UCTIONB3YIOLINE
Oonee mmpokue rpymmbl BHyTpeHHux cummerpuii (SU(5), SU(8), SU(10), SU(1H T.1.),
CyNepCUMMETPpUYHBIE MOJENH, 00beauHstomue GepMuoHsl U 0030HBI, Teopusi Bemnkoro
OObenuHeHus, Teopusi cTpyH, MeMmOpaH, Opan. Hakonern, M—teopus, koTopas sBiseTCs
BEPLIMHON MOCTPOeHUS (PEHOMEHOIOTHYECKUX TeopHii. [lo MHEHUIO ee aBTOPOB, 3Ta TEOPHS
oobenuusieT Bece u Bes, onuceiBas Bce m3BecTHBIC NOJs (BKITIOYAsT TPABUTALUMIO) H MHOTO
TOTO, YTO MOKAa HEW3BECTHO. TeM He MeHee, BCe 3T MOJEIU HOCAT IpeaBapUTEIbHBIN
xapakrep. OHE 00pa3ylOT MHTEIEKTYaIbHYI0 MO3auKy, JAJIEKyI0 OT 3paBOTO CMBICIA,
MOCKOJIBKY IO CBOEH mNpupoae SBISIOTCS (EHOMEHOJOTHYECKMMH W OCHOBAaHBI Ha
OTPOMHOM  KOJHMYECTBE Pa3pO3HEHHBIX OKCIEPHUMEHTAIBHBIX  (PAKTOB, JENAIOUINX
(EeHOMEHOIOTHYECKYIO TEOPHI0 He0003puMoii. Takoe moJoKeHne Aed HHaYe KaK KpU3HCcoM
B TEOPUH JIEMEHTAPHBIX YaCTHIl HA3BaTh HENb3s.

Kpu3suc B acTtpodusuxe

B mocnennue roapl B actpodusuke ¢ momoinpo kocmuueckoro 3oua1a WMAP (Wilkinson
Microwave Anisotropy Probeépuin momydens! nanubie o cyiiectBoBanuu B KocMoce IByX

AHOMAJIBHBIX (U3NYECKUX OOBEKTOB — «TEMHOM HSHEPruM» M «TeMHOW Matepum». Ilo

OLIEHKaM acTpO(PH3UKOB «TEMHAs YHEPTHSI» U «TeMHas MaTepus» coctapisitor /3% u 23%
HaOJIFOIaEMOr0 BEIIeCTBa, W TOJbKO 4% cocTaBiseT W3BECTHAas COBPEMCHHOHW HaykKe

matepus (cM. puc. 2).
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Puc. 2. CootHomenne TéMHON MaTepun, TEMHOHM SHEPTUH, U OOBIYHOM MaTepuu Bo BeeneHHoil.

«TemHass wmatepusi» moTpeOoBamach i OOBACHEHUS CTAaOWIBLHOCTH OTPOMHOTO
BpaIIaromerocst o01aka u3 MbUTH U BOJAOPO/Ia, KOTOPOE BIEPBBIC HAOIIOAIOCH B TATAKTUKE
HVC 127-41-33Qc momoIbio MOIITHOTO paauoTeneckona Apeccu6o. [Ipeanonaraercs, 4to
BCE TAJIAKTUKH COJIEPKAT TEMHYIO MAaTEPUI0», Ha TIOPSIOK MPEBOCXOISIINYIO TI0 Macce BCe
3BE31bI TaJaKTUK. «[eMHas MaTepusi» B3aUMOACHCTBYET C OOBIYHBIM BEIIECTBOM
IPAaBUTAIIMOHHO M HE M3JIydaeT M3BECTHBIX HAaM MoJjiel (I03TOMY W IMOJydYWiIa Ha3BaHHE
«TEMHAsI»).

«TeMHass SHEpPrHUs» TMO3BOJSET OOBSCHUTH HAONIOAAEMOE aHOMAIBHOE YCKOPCHHUE
pacmupenusi BeeneHHol, koTopoe clieflyeT U3 aHalu3a SPKOCTH yAaJe€HHBIX CBEPXHOBBIX
3Be3q. HaOmromaemasi sSIpKOCTb COOTBETCTBYET TAaKOMY KPacHOMY CMEIIEHMIO, KOTOPOE
MOXXHO OOBSICHUTH CYIIECTBOBAaHHUEM B YIAJICHHBIX oOnacTsx BcenmeHHO# aHTHMarepui,
POXJICHHOH M3 BaKyyMa OJHOBPEMEHHO ¢ Mmartepueil. IMeHHO sHeprus Bakyyma («reMHast
SHEPrUsi») BHI3bIBACT AHOMAJILHOE pacIIMpEHHE.

B Hacrosimee Bpemsi ypaBHEHUS I ONMCAHUS «TEMHOW DHEPIMM» U «TE€MHOU MaTEpUU»
(maxe deHOMeHONOrMYECKUE) HE HaigeHbl. JTO o3Hadaer, uro 96% BemiecTBa BO
BceneHHOM MMEIOT HEM3BECTHYIO INPUPONY, YTO U OIpENEiseT KPU3HCHYIO CHUTYalLUIO B
COBPEMEHHOU acTpo(du3mKe.

Kpu3uc B makpodusuke

KpusucHoe cocrosiHue (U3UKH HAOJOIaeTCs HE TOJbKO B MHUKPO- M Meramupe (Teopwus
JJIEMEHTAPHBIX YaCTHIl, acTpopu3MKa), HO W MaKpOMHpE, NpPHUYEM OOJBIIUHCTBO
aBTOPUTETHBIX MCCJIEAOBAaTeNIe MPEANOYUTAIOT HE 3amMeyaTh »3TOr0 WM  OTHOCAT
HaOJt01aeMble (PaKThl K «WDHKEHAYKe».
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AHOMAaJILHBIE SIBJIEHHSI B MEXaHUKe

Eme B Hauwane 20 Beka BO MHOTMX CTpaHax TOSBUJIMCh TATEHThl Ha MEXaHHU3MBI,
JEMOHCTPUPYIOIIUE JBIKCHHUE, KOTOPOE HEBO3MOXHO OOBSICHUTH YPAaBHCHHUSIMH MEXaHUKU
Heiorona. B Hamie#l cTpaHe TakuM MEXaHM3MOM sBisieTcss uHepimou; Tomuunna (puc. 3)
WU €ro YCOBEPIICHCTBOBAHHBIM BapHWaHT, NpEACTaBICHHBIM Ha puc. 4. Muepuumounn
TomunHa AEMOHCTpUPYET TpaHC(OpPMALMIO YIJIOBOTO HMITYJIbCA, 3aMaCeHHOTO0 BHYTPH
M30JIMPOBAHHOM OT BHEUIHUX CUJI MEXAHUYECKOW CHUCTEMBI, B JIMHEWHBIM UMITYJIbC LIEHTPA
Macc. DTOT UMITYJIbC BO3SHUKAET MOJ IEUCTBUEM HCKYCCTBEHHO CO3JaHHBIX CHJI MHEPIIHH,
KOTOpbIE MMEIOT B MEXaHWKE OCOOBIM CTAaTyC W HE TOJUYMHSAIOTCA TEOpeMaM MEXaHUKH
HeroTona. DkcnepruMeHTaIbHOE UCCIEA0BAaHUE MHEPLUOUAA MOKA3al0, YTO MPUHLHUI €T0
JIBUKEHUS MOXXET OBITh TOJIOKEH B OCHOBY YHHBEPCAIBLHOTO JBIDKUTENSI, CIOCOOHOTO
repeMeniaTh TPAHCIOPTHOE CPEICTBO BO BCEX Cpeaax, BKIKYasi KOCMOC.

Ocb BpalleHUA &
BepxHUH rpys

MoTop-TopMos

HuxHWIA rpys

Puc. 3. Uueprmons TomynHa.
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Puc. 4. ueprmony llumosa.

DJIEKTPOTOPCHOHHBIE T€HEPATOPBI

Hecmotpst Ha TO, 4TO ypaBHEHMsI KJIACCUUYECKOW 3JEKTpOAMHAMUKHA Makcpenna-JlopeHia
MIPOBEPEHBI Ha OTPOMHOM KOJINYECTBE SKCIIEPUMEHTOB, CYLIECTBYIOT
MEKTPOANHAMHYECKHE  YCTPOWCTBA, pPaboTa KOTOPBIX HE  OINUCHIBAETCS  JITUMH
ypaBHeHusiMU. Ha puc. 5 mpeacraBien BHEUIHUI BHJI 3JEKTPOTOPCHOHHOTO Te€HEpaTtopa
AKUMOBa, TpEIHA3HAYEHHOTO ISl HWCCIENOBAaHUS BJIUSHUS  DJIEKTPOTOPCHOHHOTO
M3Iy4YeHUsT Ha paciuiaBbl MeTauioB. Ha puc. 6 moOKa3aHO BHyTpEHHEE YCTPOHCTBO
AJIEKTPOTOPCUOHHOTO TeHepaTopa. B Hactosiiiee Bpems B Poccum Ha 6aze reHepatopoB
ANEKTPOTOPCUOHHOTO HM3JyuyeHHUs pa3paboTaHbl TOPCHOHHBIE TEXHOJIOTUH, MO3BOJISIOIINE
MOJIy4aTh BBICOKOKAYE€CTBEHHBIE METAJUIBI MOBBIILIEHHON MPOYHOCTU U IUIACTUYHOCTH.

Ha puc.7 npencraBieHbl 00pasibl CHIIyMHHA, BBIILIABICHHOTO 0e3 Bo3aeicTBHUs (ceBa) U
1ociie BO3JeicTBUS (CrpaBa) AJIEKTPOTOPCHOHHOTO HM3NydeHus. CHIIYyMUH, MOTyYCHHBIA B
pe3ynpTare 00paOOTKM pacIUIaBICHHOTO METaula, HMEET OIHOPOIHYIO CTPYKTYpY,
MIOBBIIIICHHYIO 110 CPABHEHUIO KOHTPOJIBHBIM 00Pa3I[OM TUIACTUYHOCTD U TIPOYHOCTb.

MHoOTro4HCIEHHBIE SKCTIEPUMEHTHI TIOKa3aJIi, YTO 3JIEKTPOTOPCUOHHOE M3ITydeHHEe 00agaeT
BBICOKOW MPOHUKAIOIIEH CIIOCOOHOCTHIO U BO3JICHCTBYET HA CTUHOBBIE CBOMCTBA BEIIECTBA.
OTH K€ CBOWCTBa JEMOHCTpUPYIOT TeHepatopel Pycrama Poiis u3 IleHcunbBaHCKOTO
YHUBEPCUTETA.
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FehspaTopbl BHEWHETE =
3NEKTPOMArHUTHOTO MaMyYeH

Puc. 5. BHemHuii BUA 3JIEKTPOTOPCHOHHOTO TeHepaTopa.
Kamepa cdropmupoBaHus

31eKTPOTOPCUOHHOIO
n3nyyeHua

CymMmmaropbl
3MNeKTpo-
TOPCUOHHOTO ._ :
CUrHana ' 4 S AnpecHbIN
MOAYNATOP

BLixoabl $
snekTpol
Topcugiifioro
curHaNG

Puc. 6. BuyTpeHHee yCTPOHCTBO 3JIEKTPOTOPCHOHHOTO FeHepaTopa.
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CunymunH nocne obpabortkn

KoHTpOrbHEIA oBpasey crnymMuHa BNEKTPOTOPCHOHHbLIM M3MyyeHWeM

Puc. 7. CrtpykTypa cuiyMyHA, BBIIUIABIEHHOTO TMOJ BO3AEWCTBHEM D3JIEKTPOTOPCHOHHOTO
W3ITyYCHHS.

Eme Oonee yauBuTenbHbIE MakpocKonuueckue 3(PQGEeKTbl JEMOHCTPUPYIOT T€HEepaTophbl
Jl>xona XatunHcoHa. OHM MO3BOJISIOT MEHATH CTPYKTYPY METAIOB JaXke NP KOMHATHOU
TeMIIepaType, NPy TUCTAHIIMOHHOM BO3JeHCTBUM (Ha pacctosHuU mopsaka 1.5-2merpa ot
U3JTyYaronield aHTEHHBI) MPHUBOAAT B MEXaHMUYSCKOE JIBUKCHHE HEOOJBIINE IMPEIMETHI
pa3IM4HON TPUPOAbl (METalll, CTEKJIO, JepEeBO, IUIACTUK H T.J.) H JaXe AEMOHCTPUPYIOT
YMEHBILICHHUE BECA IPEAMETOB, JICBUTALUIO U AHTUTPABUTALIUIO.

Icuxodpuznyeckue sIBJICHUSA

B mocnemaue rombl nmaBUHOOOpa3HO HapacTaer oO0JacTh  SIBJICHH, COBEPIICHHO
HEOOBSICHUMBIX C TO3UIIMHA COBPEMEHHOW HAyKW. OTH SBJICHHUS JIEMOHCTPUPYIOT Ham
BIIMSHUE CO3HAHHUS YeloBeKa Ha (U3MYECKHE IIPOIIECChl, MPH OSTOM JTOCTOBEPHOCTH
OIBITHBIX JIaHHBIX B TOJOOHBIX HCCIICOBAHMUSAX (BBUIY BBI3BIBAIOLICH aHOPMAIbHOCTH
MPOUCXOMAIIET0) HHOTJAa BO MHOTO pa3 MPEBOCXOAST JIOCTOBEPHOCTh OOBIYHBIX
(hUBUYECKUX IKCTIEPUMEHTOB.

[Iporpamma 10 M3y4YeHUIO SIBICHUH TNCUXO(QU3WKH ObUIa MHULIMUpPOBaHA Mpodeccopom
[TpuncToHckoro yHuBepcutera P.J[xaHoM u odunmanbHO yTBepkaeHa B [IpuHCTOHCKOM
yauBepcutere B 1979rony. B Cmanadopackom yHHUBEpCUTETE TICUXOPU3NMUECKUE SBICHUS
n3ydanuch puzukamu X.ITyrxodpdom u P.Taprom.

Ha puc. 8 npencrasieHs! pe3yabraThl uccienoBanuii P./IxaHa mo BO3AeHCTBUIO onepaTopa
Ha TEHepaTop CIy4YalHbIX YKcel. B OTCyTCTBHM BO3/EHCTBHUS ollepaTopa T€HepaTop
CIlyJalHbIX YHCENl BBINACT 4YKCIa, MOJYHHSIONIMECS TayCcCOBY pachpeieleHHuto (KpuBas
BIT). Bo3aeiicTBue omeparopa MpOsBISETCS B OTKIOHEHHH OT rayccoBa paclpeIesieHHUs
(xkpuBble [IK™ w IIK ™). Dtu pe3ynbraThl (M 1MOMOOHBIE PE3yNBTaThl BO MHOTHX APYTHX
OKCIIEPUMEHTAxX) MPOBEPSUIMCh HCCIESNIOBATENISIME HEOJAHOKpaTHO. bbuta oOHapykeHa
BBICOKasl JIOCTOBEPHOCTb, MCKITFOUAIOIIAs CITYYaHOCTh MIPOUCXOASAIINX COOBITHH.
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Puc. 8. Pe3ynabTaThl NCHXO(PHU3UUIECKOrO BO3IACHCTBHS OIEPATOPOB Ha T'€HEPATOP CIyYalHbBIX
YHUCEI.

B Poccun HaywHbIl NOAXOJ K H3YYEHMIO SIBJICHHUH ICUXO(QU3UKH ObUT OpraHU30BaH
IPYIIION COTPYIHHUKOB JIEHMHIpaaCKOro HMHCTUTYTa TOYHOM MEXaHUKM W ONTUKHU
(JINTMO) Bo tnaBe ¢ pekropom umHctuTyTa [.H.JlynmpHeBbIM. B TeueHmm MHOTHX Jet
Poccuiickue yueHble NBITAIMCh BBIICHUTH (PU3MUECKYH0 NPUPOJY B3aMMOAECHCTBUS
CO3HAHHUS oOllepaTopa C pa3IMYHBIMU (U3UYSCKUMH TIpoleccaMu H npudopamu (CMm.,
Harpumep, puc 9). B pesynbrare orpoMHO pabOThI MCCIIEIOBATEIH IPHUILTH K BBIBOILY, YTO
HU OJIHO U3 M3BECTHBIX B COBPEMEHHOH (u3MKe mosieid He 00janaeT TaKUMH CBOWCTBaMH,
KOTOpbI€ HAOII0AAI0TCS B ICUXO(PU3NIECKUX IKCIIEPUMEHTAX.
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Puc. 9. PCBy.]'IBTaTBI HCI/IXO(l)I/BI/I‘-IeCKOFO BOBZ[CP’ICTBH}I OIICpaTOpPOB HA (bHBI/I‘lCCKI/IC JaTUYUKH.

3aK/JII0YeHHe

W3 mpoBeeHHOrO aHaim3a COBPEMEHHOTO COCTOSIHHSI MHUKPO-, MaKpo- W Merapu3uKu
BUJHO, YTO 3Ta HayKa HYXIAeTCs B TIIyOMHHOM IEpPEecMOTpe €€ OCHOB. Pedb, KOHEUYHO,
MOXXET UATH TOJBKO O CTPATETMYECKOM pACIIMPSHUHM HAIIUX TMPEACTaBICHUNH 00
okpyxkarimiem wmupe. IlomoOHoe  pacmiupeHne  HEBO3MOXKHO  0e3  00o0O0mieHus
OCHOBOIIOJIATAIOIINX TIOHATHH (U3UKK, TaKUX KaK MPOCTPAHCTBO-BPEMsl, TPHHIIMII
OTHOCUTEIIPHOCTH, IPUHITUI WHEPIIMH, CHCTEMa OTCUETa, Macca, 3apsi/l, KBAHTOBAHHUE U T.JI.
Tonbko TpH TakKOM CYIIECTBEHHOM IEPECMOTPE OCHOB Y HAC MOSBISCTCS HaIeXaa Ha
byHIaMEeHTaIbHOE ONMCAaHUE HAOII0IAeMBIX (PH3UIECKUX TTOJICH.

Ocoboe TpeboBaHME K HOBOW HAydyHOW TMapajurMe TMPEABABISIOT NCHUXO(PU3UIECKHE
sBIeHUA. MBI JOJDKHBI TEPEeCMOTPETh MPUBBIYHOE MaTEpHATMCTUYECKOE IOHMMAaHUE
COOTHOIICHUSI MEXIy Marepueil u cozHanueM. Ilcuxodusuka noctaToyHo yOeaAUTENHEHO
JEMOHCTPUPYET HAM HCKIIOYHTEIBHYIO POJb CO3HAHHUS B IMOBEICHUU MATEPHH, MOITOMY
mobast HOBas (pU3MYECKas MapagurMa, OTBOMSIIAS CO3HAHWIO BTOPUYHYIO DOJIb U HE
CoZieprKaliasi B CBOMX OCHOBAX 3TOTO MOHATHA, OOpedeHa Ha Heyaady.
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S npenBuxky, 4TO yXe B OMIKaWIIUE TOABI HAC XKAYT TaKHe MOTPSICCHHUS B (DHU3MKE, IO
CPaBHCHMIO C KOTOPBIMHM Hay4Has peBoirolus B Hadase 2010 Beka MOKaXETCsS JIETCKOU
3a0aBoOi.
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Kpusuc cucteMbl 0XpaHbI 310POBbSI MOMYJIAIMH ,, YeJIOBEKA
Pa3yMHOro"

CabounuH B.E.

I'. CocHoBeit 60p, Jlenunrpamackast 0011. gera@sbor.net

PaccMoTpeHBl cOCTOSHME M TIEPCHEKTHUBBI CHCTEMBI OXpaHBI 3I0POBBS B KOHTEKCTE
nporeccoB rinobanmu3anuu. [lokasaHo, YTO CIOXKUBIIASCA CTPATETHsl Pa3BUTHSA STOU
CHUCTEMBI, OCHOBAaHHas Ha MPUOPUTETAX 3KOHOMHYECKON BBITOJHOCTH, (OPMHUPYET
yrpo3y  KHU3HECIOCOOHOCTH  TOIYJISIUH, M0  CpPaBHEHHI® C  KOTOPOW
pa3BOpaYNBAIOIIMICA  (PUHAHCOBO-DKOHOMHYECKHN  KPU3HC  TOKaXETCd  IPOCTO
CITy4aiiHbIM coObITHEM. OTHUM W3 MEXaHU3MOB (DOPMHUPOBAHUS ITOH YIPO3bI ABIACTCS
arpeccuBHasl TpolaraHjga Cpend HaceleHHus ,TabneToMaHuu” C OJHOBPEMEHHBIM
»yAylieHueM” KOHKYPEHTHBIX O(HUIMAIbHON, HO HaMHOTO Ooiee JCMEBBIX METOJIHK
aJbTEPHATUBHOW MEAWIMHBI TyTEM OOBSBICHUA HX ,JDKCHAyKod . PaccMoTpeHsb
HEKOTOPhIE OCOOCHHOCTH IEIUTEIhCTBA M TOKAa3aHO, YTO CYIISCTBYIOUIUH YPOBEHb
(u3NYecKOro MOHWMAaHWS TPOOJNEMBI  BIOJNHE JOCTATOYEH JUIS  TOCTAHOBKHU
MOJTHOIIEHHBIX HAYYHBIX HCCleaoBanmii. [Ipyu Hanuuwmu rocymapcTBeHHOTO (110 KpaiHei
Mepe!) HelTpanuTeTa W (QUHAHCHPOBAHHUS YPOBEHBb KHM3HECTIOCOOHOCTH TOMYJISIIUM
MOKET OBITh TOBBINICH. VI HA000pOT, COXpaHEHUE 37PaBOOXPAHEHUS KaK HCTOYHHKA
MpHUOBLTH MPHUBEAET K TOMY, YTO HAJIWYHe OOJBHBIX CTAaHET HEOOXOAWMBIM yCIOBHEM
CYIIIECTBOBAHUS 3HAYUTEIHLHOTO M TPEYCIICBAOIIETO COIMAIBLHOTO CIIOSI MEIUIIUHCKUX
pa0OTHUKOB, OCHOBHOH IICNIbI0O KOTOPBIX SIBISETCS YCTPaHEHUE CHMIITOMOB, a HE
W3JICUYCHUE.

Ocenp 2008 roma B co3Hanmu MHOTHX xuTeneil IlmaneTsl accommmpyeTrcsi ¢ HadaioM
KOMILIEKCa COOBITHI, KOTOpBIE MOJIY4YHUIIM Ha3BaHUE ,,()MHAHCOBO-KOHOMUYECKUI KPU3UC™.
OpHako, €CTh OCHOBaHUSA M0JaraTh, 4YTO TAKOE BOCIPUATHE SBJISETCS YIPOIEHHBIM. bosee
J0Ka3aTeIbHBIM MOYKHO CYHTATh OINpPEAETICHHE IPOUCXOMSIIEr0o KaK aKTHBHON (a3bl
rnmoGanu3anuu. B cBoro ouepens, mnobanu3anus €CTh OYEpeAHOM H3Tal  Iporpecca
nuBMWIM3aLMY, peakuus OOmiecTBa Ha KOMIUIEKC IPOTHBOPEUUH, KOTOpPblE HAKOMUIIKNCh B
CHUCTEME COLMAIBHBIX OTHOIICHUN M HE HAXOMAT Pa3peuieHus B JEHUCTBYIOLIEH CHUCTEME
mMupoycrpoicTBa. Hambomnee ocTpeiMu B JaHHBIH MOMEHT OKa3aJHCh MPOTUBOPEYHS B
00J1aCTH MCIIOJIb30BAaHUS JICHET, SIBJSIOLIMXCS OCHOBOM MOCTPOEHMSI CUCTEMBI COLMAIBHBIX
OTHOIIEHUN U BHKUTENIEM €€ INIABHBIX MHCTPYMEHTOB - DKOHOMHUKM M pbIHKAa. Ho 31O HE
3HAYUT, YTO HET Jpyrux npoTuBopeuuil. K TakoBbIM MOXHO OTHECTH, HAIpUMED,
poOJIeMbl COXpaHEHHUsI ,,3a1MacoB 3710poBbs. U TeHodonaa nonyisiuu. Emé 8 1992rony Ha
koHpepenun OOH B Puo ne-)Xanelipo, riiaBbl rocyapcTB M IPaBUTENbCTB CTpaH MHUPA
ONpPENENWIN  PEKHUM  CYLIECTBOBAHMS  IONMYJSILMA  4YEJIOBEKA  Pa3syMHOro,  Kak
HEXH3HecTIocOOHBIH. To ecTh, OpueHTHPOBaHHBIA Ha BhIMHUpaHHE. B KauecTBe OCHOBaHMIA
JUIs Takoro BbIBOJA OBUIO NPUHATO HEOJIAronpusTHOE H3MEHEHUE KauyecTBa Cpe.bl
OOUTaHUS B pe3ysIbTAaTe XO35MCTBEHHOMN JEsATENbHOCTH YesloBeKa. ECTh U MHBIE HCTOUHUKU
yIpo3 >KHU3HECMOCOOHOCTH, BBI3BAHHBIE HEONTHUMAIbHOM COLMAIIBHOW OpraHu3anuen -
Ta0AKOKypeHHEe, HapKOMaHUs, aJIKOIOJIM3aIHs, OKUPEHUE, HATMYUE CTPECCOBBIX CUTYalUH,
00yCJIOBJICHHBIX KU3HEHHBIM PUTMOM U IIepeHacesIéHHOCThIO [1naneTsl.

CIOI[& KC CIeAyCT OTHCCTU HECCTCCTBCHHYIO OpPTraHU3alMI0 CUCTCMBI OXPaHbI 340POBbA.
Cel"OIlH}I 061113;1 CTpAaTCrus pa3sBUTUA MacCOBOM MeIUIIMHBI OCHOBaHA HE Ha MMPHUOPUTCTAX
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3/IOPOBBsI MOMYJISIIIAM, & HA TOCTYJIAaTaX SKOHOMHUKH, PBIHKA, MPUOBLIM. JTO 3HAYMT, YTO
yeM Oojpmie OOJNBHBIX — TEM BBITOJHEE JUISI MEOUIMHBL, HaaéxHee e€ Oymyiee.
Wnnroctpanmeil 3Toro Te3Wca MOXHO CUUTATh, HAmpuUMep, IOCTOSHHYIO peKIaMy
¢dapmakonormueckux mnpemnapatoB B CMMU, oOpHEHTHPOBaHHYIO HEMOCPEACTBEHHO Ha
nanueHTa. B co3HaHWe HaceleHus arpecCCHBHO BHEIPSETCS CHHIPOM ,Tabneromanun’. B
pe3yibTaTe HepeAKO CIydaeTrcs, 4YTo manueHT npuHuMaeT no 8 — 10TabneTok exeTHEeBHO.
CymMmapHO€ BO3JEHCTBHE TAKOTO PEXHMa MPEACKA3aTh HUKTO HE MOXET, HO OJHO MOYXHO
CKa3aTh TOYHO — MMMYHHAas CHUCT€Ma, OJlHA M3 BAXHEWIINX B 00ECHEYEeHUH >KU3HEHHBIX
¢bynkuuit — nerpanupyet. Kpome Toro, u3 cuctemMsl 3ApaBOOXpaHEHHsI BHITECHSIETCS JIEKaph,
MepCOHANILHO OTBEYAIOIINI 3a pe3ynbTaT. Temeps jevyamuii Bpad OTBEYAeT 3a YCTPaHEHUE
CUMIITOMOB, a HE€ 3a JUKBUAanuio Oone3nn. OJHOBpEMEHHO, mNpodeccus Meauka
CTaHOBHUTCS OJHOW W3 Haubojee JAOporux, a (HUHAHCOBBI OOOPOT B CHCTEME
30paBOOXPAHEHUS] YK€ CONOCTaBMM C TaKOBBIM B OOJIACTH BOEHHBIX OIOMKETOB. JTO
peanu3anus IpuopuTeTa MPHOBLIH.

Takass opraHusaisi He COOTBETCTBYET TEKyIIMM MoTpeOHocTsaMm OOmiectBa U Tpedyer
pexkoHCTpykuuu. HeBmemarenscTBO B 3Ty c(epy COLMAIbHBIX OTHOIICHHH YrpoXkaeT
BO3PACTaHUEM YPOBHS ,, HEKU3HECTIOCOOHOCTH MOMyJsanu. KakoBbI k€ BHKYIIUE CUJIBI U
MEXaHU3Mbl peau3aluu 3TOM yrpo3bl? OTHOCUTENBHO IBUXKYIIUX CHJI BCE SICHO. JTO
MaTepHalibHbIE UHTEPECHl OTAENIbHBIX COIUANIBHBIX CIOEB. HBIX MCTOYHUKOB MPOCTO HET.
BrisBieHrne MexaHn3MOB, Yepe3 KOTOPBIE 3TH WHTEPECHI MPOSABIISIOTCS, TO3BOJIUT OTHICKATh
CHocOOBl TPOTUBOACHCTBUS HaWMeHee OOJIe3HEHHBbIC g oOmectBa W Hamboiee
sbdexTuBHble. OIHUM M3 TaKUX MEXAHU3MOB SBIISIETCS HCKIIOUYEHHE U3  cdepsl
TrOCY/IapCTBEHHOTO (UHAHCUPOBAHUS KOMIUIEKCa 3HAHMA O YeJOBEeKEe, KOTOpbIE
KOHIICHTPUPYIOTCSI B OOJAcTH,  TOJYYHMBIIEH  NPEHEOPEXKHUTETbHOE  Ha3BaHHE
,ANbTepHATUBHAS MenuuuHa'. TeM caMbIM YyCTpaHSETCS KOHKYPEHT ,,0huIuaibHOU
MEIUIMHBI", 00eCIeunBalOIINi HAMHOTO OoJsiee AelEBble METOAUKHU u3yieueHus. IMeHHo B
3TOM TMpHYMHA KOHIICHTPHUPOBAHHBIX AaTaKk Ha TaK Ha3bIBaeMble, ,MapaHOpMaibHbIE”
ABNEHUS U ,JokeHayKy . Ho ectb m oObekTuBHBIC nmpuunHbl. OdunuanbHas HayKa A0 CUX
Mop HE MpeJIOKHIIA JIEeCOCOOHYI0 KOHUEMIUI0 (PU3NYECKOTO 0OOCHOBaHUS METOJUK,
»lenurenscTBa’. [IpuynH MOKeT ObITh TOJBKO JBE — UJIM HE MOT'YT, WJIM HE XOTHT.

[IpoGnema aeiicTBUTENbHO HE mpocTas. [IpuHIMNMaNbHOE €€ OTINYKE 3aKIIF0UAeTCsl B TOM,
YTO MapaHOPMaJIbHBIE SIBJICHHUS OCHOBAHbBI Ha CIIOCO0AX JUCTAHIIMOHHOTO, 0ECKOHTAKTHOTO
W HeMaTepuaJbHOTO BO3JCUCTBHS HAa TOMEOCTa3. Takue OCOOCHHOCTH HEM30EKHO
MPEIOoNaraloT MPUMEHEHHE KOHIICTINK »HepreTudeckoro moist. OmHako, 10 CHUX TOp
HUKOMY HE YJaBajoCh 3aperucTpUpoBaTh H3TO TI0Ji€ C TIOMOULIbIO aTTECTOBAHHOU
METPOJIOTUYECKOW ammaparypsl U Bcs WHGOpManus Ha ATy TeMy (GopMHpYyeTcs 3a CUET
KOCBEHHBIX MpHU3HAKOB. Jla u caMo moHsATHE ToJis emié He OOBSICHEHO B paMKaxX €IuHOU
¢busnueckoit Teopun. Het u obmenpunsaroro onpenenenus. Hanbonee KoppeKTHBIM MOXKHO
CUMTaTh cieaymwiuee: ,/lone ecTb U3MEHEHHOE PHEPreTUUECKOe COCTOSIHHE MPOCTPAHCTBA,
00yCIIOBJICHHOE HAIMYUEM MaTEPHAIBHOTO 00beKTa”. [ pasumayuonroe nojie 00yCIOBICHO
HAJIMYMEM  MacChl. OJiekmpuueckoe noje - HaIUYAEM  HEKOMIIEHCUPOBAHHOTO
NEKTPUYECKOTO 3apsiia. OTH JBa BHUAA TMOJA IEHTPAIbHOCUMMETPUYHBI M UX
DHEPTETUYECKUE XAPAKTEPUCTUKH YOBIBAIOT MPOMOPIUOHAIBHO KBAJIpaTy PACCTOSIHHS OT
HUCTOYHHKA. J[1000M OMOOOBEKT, B YACTHOCTH YEJIOBEK, BCETHA SIBIAETCA HUCTOYHHUKOM U
NPUEMHUKOM TPAaBUTAIIMOHHOTO M AJIeKTpuuyeckoro mojeil. Ho ™Mbl oTiioxkum aHamu3
npo0sieM B3aMMOJEHCTBUSI OpraHM3Ma YeJloBeKa M ITHX IOJIEM M CKOHIIEHTPUPYEM CBOE
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BHUMaHME Ha MarHUTHOM Toje. ,MaeHumHoe none €CTb U3MEHEHHOE SHEPreTUYECcKOe
COCTOSIHE TPOCTPAHCTBA, OOYCIOBJIECHHOE JBWKEHHEM JJIEKTPUUYECKOro  3apsaa’.
[Tockonpky ABMXKEHHE BCErJa HUMEET TPACKTOPUI0, MAarHUTHOE TMOJE€ TaKXKE HMEET B
MPOCTPAHCTBE MPEUMYIICCTBCHHbIC HAMpPaBJICHUs (BEKTOp W CHJIOBBIC JIMHUH), U B 3TOM
CMBICJIE MOXKET B MPUHIIMIIE OKa3aThCs ,, JATHHOICHCTBYIOIIIM .

['eHepaTopoM 1 MPUEMHUKOM MAarHUTHOTO (M 3JEKTPUYECKOTr0) MOJIsl B OpraHU3Me YeIoBeKa
SBJISIETCS. €r0 HEpBHAas CHCTEeMa, HMerIas diekTpodusndeckyro mnpupoay. CroxHas
CTPYKTypa JEHCTBYIOIIMX B OpraHM3ME 4YeJIOBeKa HEPBHBIX KaHAJIOB MpEIIoiaraet
BO3MOXXHOCTh TPOSIBICHHsI 3(PQeKTa mpOCTPaHCTBEHHO OPHEHTUPOBAHHOW aHTEHHBHI. U
COOTBETCTBEHHO, BO3MOXXHOCTh YCHUJICHUS T€HEPHPYEMBIX CHUTHAJIIOB MArHUTHOTO IOJSI B
onpenenEHHbIX HAMPaBIEHUX, WX HA000POT, MOBHIIIEHUS YYBCTBUTEILHOCTH MIPU padboTe
Ha TPUEM BHENIHUX CUTHAJIOB. MOXHO HAWTH W WHBIE UCTOYHUKH AJIEKTPOMATHHUTHOTO
TOJIsI, — HATIPUMED, TBKEHUE 3apSHKCHHBIX YACTHUI] KPOBH, MBIIICUYHBIC IBI)KEHUS U WHBIC
MIPOSIBJICHUS KU3HEACATEIbHOCTH, BhIsiBICHHBIE emé B 1791 roay JI. 'ansBanu. MmeHHO
MarHuTHOE TII0Jie¢ MO KOMILIEKCY NPHYHMH SBJSIETCS OCHOBOW BHEIIHUX MPOSBICHUM
AMEKTPOU3HIECKON COCTaBJISIFOIIECHT KU3HEAEATEIBHOCTH 151 MOKET OBITh
UACHTU(UIIMPOBAHO KaK OCHOBHAs KOMIIOHeHTa Ouomous [1, 2, 3].

AHanmu3 TEKyIUX XapaKTePUCTHK TAKOTO TOJS MOXKET CTaTh HCTOYHHUKOM Pa3zHOOOpPa3HOM
auarHoctTuaeckor mHpopmanuu. 11 Hao60poT, BHENIHEe 1MoJie MOKET CTaTh A(PPEKTUBHBIM
WHCTPYMEHTOM YIPABICHUS MPOIECCAMH KU3HEICATEIBHOCTH. WIuTrocTpanueld Takux
BO3MOJKHOCTEH CIIy’KaT OmbIThI akajeMuka KasHaueeBa [4], remmo- M reomaToreHHas
aKTUBHOCTH OTHOCHUTEIHLHO OMO0OBEKTOB, IETUTENBCTBO, T030X0ACTBO U MHOTOE pyroe. C
IPYTrod CTOPOHBI, COXPAHSIONIASCS HEONPENeIEHHOCTh JOKa3aTeNbHOW 0a3bl 3acCTaBIISIECT
HEKOTOPBIX UCCIIeIOBATEICH HCKATh O0BSICHEHUE HEOOBSICHUMO BBICOKUM ,, KOd(hpHIIMeHTaM
ycuiieHus” CBepXciIaObIX IMOJIeH HATMYMeM B WX COCTaBe HEKOEro Hadaja, KOTOpOe OHH
OTIPEICNIAIOT Kak ,uHpopmanus’. Tak MOABISIOTCS B 00MXO0JE ,,YHEPTOMH(POPMAITMOHHOE
nose”, ,, PHEpronH(opMaMoHHOEe B3auMoielicTBre”. TeM caMbIM MpobdiieMa OKOHYATEIHHO
3arOHSCTCS B TYIHK, IOCKOJBKY HEIMOHSATHO, KaKWE THIIBI NMPUOOPOB HYXKHBI JUISL €ro
peructparuu. [lombITaemMcsi BHECTH SICHOCTh B OTOT BOIIPOC M ISl HAYalla OMPEISIIUM UYTO
Takoe nHpopmanus.

HUngpopmayua ectb pe3ynbraT OOOOIIEHHS CYMMBl CHTHAJIOB B CO3HAaHWHM 4YEJIOBEKa.
[Tonarue nHpOpMAITUN HEOTIAEIUMO OT KOHKPETHOTO YesnoBeka. CHTHaNIbI eMy TepeaaloTcs
yepe3 OpraHbl YyBCTB — 3p€HHUE, CIyX, OOOHSHUE, ocsi3aHue, BKyc. Kpome Toro, uepes
OLIYIIEHHUS TeMIIepaTypbl, 00H, ycramoctd. B Tom uucie, u yepes none [5]. Ho vu oaun
U3 CUTHAJIOB HE COJCPKUT HH(MOPMAIINIO KaK TakoBYI0. YenoBek (Wi mpubop) onpenenseT
SHEPTreTHUYECKYI0 HHTEHCUBHOCTh, 4YacTOTYy, HWHOI/IA TOJOXEHUE CHUJIOBBIX JIMHUM U
HampaBiienue. M wuyero Oonee. W numb 3aTeMm, 3Has 3aBUCHUMOCTb 3HAUYEHHS] ITHX
napaMeTpoB OT CBOMCTB MCTOYHHMKA W MEPEHAIONIeH Cpenbl, YeloBeK (OPMHUPYET B CBOEM
CO3HAHUU BBIBOJIBI 00 UCTOYHMKE — co37aéT nHpopmanuto. Ecinu ko 3apaHee He U3BECTEH,
BBIBOJIBI CJieJIaHbl He OynyT. ['a3eTHast cTaths W Jake OMOIMOTEKa HUYEro HEe coo0miar
HErpaMOTHOMY Y€JIOBEKY U OCTAHYTCS JUJISl HErO MPOCThIM HAOOpOM H3AeNuid U3 Oymard.
N300pakeHne HUYEro He CKa)KeT YEJIOBEKY, KOTOPBI paHbIlle HUKOI/IA HE BUIET OOBEKTHI
pucynka wiu ¢ororpadpuu. CoollneHue o Mokape B JOME HUKAaK HE OTpa3uTcs Ha
MOBEJACHUM YeJIOBEKa, €CIIM OHO MPO3BYYHUT HAa HE3HAKOMOM si3bike. W T.m.. nHpopmanus
BHE YEJIOBEYECKOTO CO3HAHUS HE CYIIECTBYET U JII000€ OOBEKTHBHO CYHIECTBYIOLIEE IOJIE
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SIBJIIETCS SHEPTETHUUECKUM, HO OHO HHKOTJA HE sBIIAeTCS MHPOpMannoHHBIM. [IpaBUIBHO
TOBOPUTH 00 ,MHQOPMAIMOHHOM MPOCTPAHCTBE”, TO €CTh O MPOTSHKEHHOCTH, BHYTPU
KOTOpO#l COIJacoBaH KOJ JemHU(ppUpOBaHUS, OOIIEM3BECTHA MPUYMHHO-CIIEICTBEHHAS
3aBUCHUMOCTb MEX]Y MapaMeTpaMu CUTHaJla U CBOMCTBaMH UCTOuHUKA. [lepenaya curnanos
yepe3 MarHUTHOE MoJie 00JafaeT CyIeCTBeHHON crelupuKod — OHU He BOCIIPUHUMAIOTCS
CO3HaHUEM M B 3TOM CMBICIIE BOOOIIIE HE UMEIOT OTHOIIEHUs K HH(opMaIuu.

Ho »t1o emé ne Bc€. MHbopmanmsi, kKak UTOT BOCIPHUSTHS KOHKPETHOTO UYEJIOBEKa, BCETIa
cyobekTuBHa. OMHM W T€ JX€ CHUTHAJIBI (OPMUPYIOT B CO3HAHMHM pPa3HBIX JIOJEH HE
WJEHTUYHBIC BBIBOJBI. JIEKTOpPHI, UMEIOIINE OMBIT OOIICHUS C OONBIIMMHU ayIUTOPUSIMH,
XOpOIIO 3HAKOT, YTO CPEAM CIYLIATENEN BCErAa HAWIYTCS MHAWBUIAYYMBI, KOTOPBIE TPSMO
MIPOTHBOTIONOXHO TOJKYIOT OJAWH M TOT K€ BBICKa3aHHBIA TE3UC. DTH OOCTOSATEIHCTBA
YKJIAJbIBAIOTCS B MOHATHS , MHTYUIIUS , ,, CAMOBHYIIICHUE — JEHCTBHS HE BCEr/a, WIN HE
MOJIHOCTBIO yIpaBisieMbie co3HaHUEM. OCOOCHHO TaKUM YMEHUEM CIIABSITCSI WHIUNCKUE
WOTH, KOTOPBIE JEMOHCTPUPOBAIN MOPA3UTENBHBIE IPUMEPHI OCTAHOBKHU U IMOCIEIYIOIIETO
3amycka coOCTBeHHOTro cepana. IlombiTaeMcs NpeaIoKuTh (GU3HMYECKOe OOOCHOBAaHHE
MoAOOHBIX cOOBITHI. OYeBUAHO, YTO JIOOOH OpraH 4el0BEUECKOro Tejla — cep/lle, MOYKH,
MBIIIBI U TIP., JEUCTBYET B PAMKaX OMNPEACIEHHOTO AITOPUTMA, U pealln3alui KOTOPOTO
CYIIECTBYET CHCTeMa JaTYMKOB U TMPUEMHUKOB, KaHaJbl CBSI3M W YCTPONCTBAa BHIOOpA
pemenuii. PaboTta Takol MoJaCcHCTEMBbl MTPOUCXOIUT MTOMUMO CO3HaHUSA. Ho 3TO He 3HA4wT,
YTO MO3TI 3TH COOBITHS HE peructpupyer. Ilo kpaliHell Mepe, CUTHajbl O HEMOoJIaJKax B
dbopme OoseBoro cuHApoMa B MO3T moctynaior. OTcro/a clielyeT, 4To KaHallbl 00paTHOU
CBSI3M CO3HAHMS M CHCTEMbl YHOPABICHUS OTIAEJIbHBIM OpPraHOM CYHIECTBYIOT, HO B
CTaHJIAPTHOM pEXHME OHU HE€ aKTUBUPOBaHbI. JIErko MpPEeACTaBUTh KaKyl Maccy
JIOTIOTHATENLHON MH(OpPMAIUU MPUIIUIOCH OBl TIepepabaThiBaTh MO3TY, €ClId OBl YeIIOBEK
CO3HATENLHO YMPAaBISLUT pabOTON BCEX MOACHUCTeM opraHm3Ma. OTKIIOYEHHUE CO3HAHHUS OT
3TOM HH(pOPMAIIMU €CTh 3aluTHas peakuus. MeTOJO0JIOTHS OCO3HAaHHBIX IOMBITOK
»TIOJKJIIOUEHNS KAHAJIOB CBSI3U C LENbIO JOCTHKEHUS KOHKPETHOrO pe3ysbTaTa, - €CTh
MeauTanus. MexaHu3M TaKkoi akTHBAIlMW HE BBISABIICH, HO €CJIM OH OynIeT HaijIeH, TO, IpH
COOJIIOICHUH OMPENCIEHHBIX YCJIOBHH, 3TOT METOJ OKakeTcs BechbMa 3()PEKTUBHBIM B
MpOoLIECCaxX CaMOBO3JEUCTBUA U camousseyeHus. Ho rimaBHoe — neméBbiM. Pemienue stou
mpoOJieMbl 4Yepe3 BHEIIHEE BO3JECHCTBME — THITHO3 — OTPHIIAHHS YK€ HE BBI3BIBACT.
JlocTaTOuHO  BCIIOMHHTH  TEJIEBU3MOHHBIE ceaHChl  KammupoBckoro, Qusnueckoe
000CHOBaHME KOTOPBIX, HECCOMHEHHO, BKJIIOUAET MEIUTATUBHBIC METOIUKH CAMOBHYIIICHUS.

@DaxkT 4yBCTBUTEIBHOCTH YEJIOBEKA K AIEKTPUYECKUM WM MArHUTHBIM MOJISIM, OOBEKTHBHO
MOXET OBITh ONpeneNi€H Kak ,IiecTtoe 4yBcTBO” [D], omiHMyaromieecs TEM, YTO OHO HE
NPOXOIUT uepe3 co3HaHue. Kak OOBIYHO, YYBCTBUTEIBHOCTh HNPUEMHOIO YCTpPOWCTBA
PETUCTPUPYIOLLEr0 CUTHAJBI MOJIS JIEKUT B ONPENEIEHHOM MHTEPBAJIE €ro MapaMeTpoB —
MHTEHCUBHOCTH, YACTOTHOIO IMANa30Ha U HAIPABJIEHUS CUJIOBBIX JIMHUM. JlJI1 1OCTHKEHHUS
MaKCHUMaJIbHOM 4YyBCTBUTEJIBLHOCTH HAIpaBJICHHE CHUJIOBBIX JIMHUA JOJKHO OBIThH
COIIACOBAHO C PACIIOJIOKEHUEM B MPOCTPAHCTBE CTPYKTYPUPOBAHHON aHTEHHBI — KAaHAJIOB
nepeadd HEPBHBIX CUTHAIOB (IOCTATOYHO BCIIOMHHTH W3MEHEHHE TPOMKOCTH PabOTHI
paguonpuéMHHUKA IPU U3MCHEHUH TMOJIOXKEeHUsT aHTeHHbI). Ham 0coOeHHOCTH paboThl ATO
, )KIBON~ aHTEHHBbI HEM3BECTHHI. OTHAKO €€ YaCTOTHBIN JUAa30H MOKET OBITH BBISBICH U3
aHanmu3a, HampuUMep, dJEKTpodHIedamorpaMM, KapauorpamMM u T.m. CHrHaibl BHE 3TOTO
auarna3oHa OpraHu3MOM BOCHPHHHMMATHCS HE OYyIyT, KaK 3TO MMEET MECTO, Halpumep, B
ONTUYECKOM U 3BYKOBOM [Mama3oHaX, TIJ€ CYUIECTBYIOT YyIbTpaQHUOJIETOBOE U
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uH(ppakpacHoe H3ITy4deHUE, yiabTpa- U HMHOpa3ByK. M Ha060poT, HalMYMEe pe30HAHCA IO
YacTOTE CYIIECTBEHHO TOBBIIIAET YYBCTBUTEIBHOCTh U JajbHOneWcTBUE. Bce a1n
0COOEHHOCTH XOPOIIIO U3BECTHBI B TEOPUHU PATUONIPHUEMA U PATHOTIEPEIAYUH.

HNHTepBan mMakcHMManbHON BOCIPUHUMYMBOCTH SHEPTETHUUECKOrO IOJs MO0 MHTEHCUBHOCTH
TaKKe MMEET HWKHUN U BEPXHUU Ipenesibl. MHOrOYMCIIEHHBIE Pe3yJIbTaThl UCCIEA0BAaHUMI
IO.I1.KpaBueHKO MOKa3bIBalOT, YTO MAaKCHMajbHasi YYBCTBUTEIBHOCTh OpraHU3Ma K
ANIEKTPUYECKOMY W MAarHUTHOMY TIOJIIM pAcCMOJOXKeHa B 00JIaCTH, COOTBETCTBYIOIIEH
BEJTMYMHE KOJIeOaHUI €CTECTBEHHOI0 MAarHUTHOTO TOJIs KOMIIOHEHTOB OKPY>KaroIIeH cpeibl
BO BpEMEHM, 3a Iepuox nopsaka eauHul MuHyT. IIpubop WI'A-1 mno3Bomser
pPETUCTPUPOBATh OSTH KOJIEeOaHWs, W, TEM CaMbIM, OMNpPEICIHUTh MapaMeTpbl OHOIIOJS
YelloBeKa U OOpaTHYI0 €My, BEIMYMHY SHEPreTUYeCKOM MHTEHCHUBHOCTH BHEIIHETO MOJI,
OTHOCHUTEIIBHO KOTOPOH OpraHm3M o00JalaeéT MaKCHUMAallbHOM BOCIPUUMYHBOCTHIO. B
JIOTIOJIHEHHE K CKAa3aHHOMY OTMETHM, YTO B MHTEpPBAJ MAKCUMAJIbHOW YYBCTBUTEIBHOCTH
YelloBeKa IONaJaeT MarHUTHOE moJsie, (GOpMUPYyeMOe ONTHYECKUM HU3Ty4yeHUEM 3a CUET
obpatHoro s¢pdexkra Papages [6]. HMMeHHO OSTHM MOXKHO OOBSICHHTH BBICOKHM
TepaneBTUIECKUi 3PPEKT METOIUK CBETO- U JIa3epOTEePaIInU.

Yenosek Bcerga Jieuut cedst caMm. KoHedHOo, 3a MCKIIIOUEHHEM CIydyaeB XUPYpPrHYECKOTro
BMemIaTenbcTBa. [IpocTo MHOrIA opranu3mMy TpedyeTcst TOMOIb. Y UTEM, YTO MOCTEIIEHHOE
pa3BUTHE TIATOJIOTMHM OTHEIBHOTO OpraHa O3HA4yaeT, YTO CHCTeMa YIPABICHHs, KOTOpas
pasblie 0e3 Tpy/Ja KOMIIEHCHPOBala H3MEHEHNE BHEIIHUX [1apaMeTPOB 3a CUET BHYTPEHHUX
pecypcoB, IepecTaéT CHpaBIATbCA € 3aJaded IOAJNEpXKaHUs €ro PpaBHOBECHOIO
¢byakuronupoBanus. Cpeau pa3IMyHbIX IPUYUH, MOXHO YIIOMSHYTh CIIEIYIONIUE!

1. Bben ©3 CTPOST MHCTPYMEHTApUN BBIPAOOTKH YIPABIEHYECKUX PEIICHHHH,
reHepaluu, IeTeKTUPOBAHUS WU Mepejaull CUTHAJIOB — HEPBHAS CUCTEMA,

2. ,mTa®” HEe [IOMyCKAaeT MOJHOTO WCIIONb30BAaHUS PE3EPBOB OpraHU3Ma U3-3a
MPEANOYTEHUN €ro CTPATernYecKoil 1eTOCTHOCTH.

N pesynpbrar — ympaBlieHHME 3THUM OPraHOM HE COOTBETCTBYET ONTHUMAIbHOMY,
HEO0OXOIMMOMY I BOCCTAHOBJICHHS paBHOBecHs. KakuM IOIDKHO OBITH ONTUMAIbHOE
yIpaBJieHUE B YCIOBHUAX Mmartojorun? OUeBHIHO, HAJIO MCIOJb30BaTh CBEPXHOPMATUBHBIC
pecypchl 1Sl BO3BpAllleHUs! OpraHa Ha CTaOMIIbHBIN pexkuM. I TOJBKO €Clid 3TOro OKaXKeTcst
HEJIOCTATOYHO, HMCIOJIb30BaTh BHEIIHIO MOMOIIs. CHEeNHalUCThl JAaBHO CIHOPST O TOM,
KaKyl0 4YacTh CBOMX BO3MOXXHOCTEM pacXxoiyeT YeJOBEeK B HOPME, M B TATOJIOTHH.
HaspiBator 1mudpel B pailoHe HECKOJIBKHX TPOLIEHTOB, XOTA OOBEKTHBHBIX METO/OB
U3MEPEeHUs He cyiecTByeT. [Ipu 3TOM yIOMUHAIOT MOJIOYIO KEHILIWHY, KOTOopas MOAHsIa
IPY30BUK BECOM OKOJIO TOHHBI, KOTJa MojA Kojécamu okazaics e€ peO&Hok. Llutupyror
JOCTHKCHHS BEAYIIMX CIIOPTCMEHOB, TIOBEJCHUE YesloBEeKa B COCTOSTHUU ad(ekTa, a Takxke
UHTETPAIIbHYIO ,,MOIIHOCTH  TOJOBHOTO MoO3ra. YenoBeuecKUi OpraHu3M MOXKET
o0ecreynTh 3amuUTy OT JKCTPAOPAWHAPHBIX BHEIIHWX BO3JEHCTBUNA, €CITU CO3HAHUE
aKTUBHO OPHEHTHUPOBAHO Ha 3TO. V3BECTHO, YTO COJJAThl, MECAIIAMH JKUBYIIIHUE B CBHIPBIX
OKomax He OOJIeI0T MPOCTYAHBIMH 3a0osieBaHUAMH. Ho make B KPUTUUECKUX CHUTYAIHSIX
BO3MOXKHOCTH OpraHM3Ma HCIONB3YIOTCS JaJIeKo HE TMOJIHOCThIO. OJTO IUIata 3a
MOTPSICAIONIYI0 MHTETPATbHYIO HAAEXKHOCTh OpraHW3Ma, KOTOPBIA OYyIy4H OHAXKIbI
3amylIeHHbIM, (QYHKIHMOHUPYET MHOrue jAecsatuietus. I[loatoMmy, cpean mpouyux
BO3MOKHBIX METOJIOB OOpBOBI ,3a 3I0pPOBBE”, CIEAYET MPHUHATH CHOCOO MOJHOIO WU
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YAaCTUYHOTO OTKJIOYEHUsS OrpaHUYCHUN Ha camMousiieueHue. [aBHbIA M, HaBEpPHOE,
€IMHCTBEHHBI CIOCO0 peanu3alid TaKoro TOAXO0Ja €CTh BO3JICHCTBHE HAa HEPBHYIO
cucteMy. Bo Bcex ciydasx 3amada 3aKJIIO4aeTCss B TOM, YTOOBI M3MEHUTH COJACpP)KaHHE
MepelaBaeMbIX CUTHAJIOB TaK, YTOOBI aKTUBUPOBATh W HHTCHCH(PHUIIUPOBATH MPOIECCHI
CaMOM3JICUYCHHUS.

COOTBETCTBEHHO, CIOCOOBI BO3MEHCTBUS Ha (YHKIMOHHUPOBAHHE HEPBHON CHUCTEMBI, a
3HAYHT U TOTEHIMAIBHBIE CIOCOOBI OXpaHbl 3J0POBHSI BKIIIOYAIOT:

1. Xumuueckoe BO3/ACHCTBHE HA OTAEIBHBIE IEMEHTHI TeHEpalllH, Iepelaun U mpruéma
CHTHAJIOB — Yepe3 papMaKoJIOrHIeCKHe mpenapaThl.

2. MexaHudeckoe BO3ACWCTBHE HA J3TH )K€ DIIEMEHTHI — Yepe3 UITIOYyKaJIbIBaHUE, CY-
JDKOK TEpaIuio, Maccax H mp.

3. Bo3znueiictBue nyTéM BKJTFOUCHHS AIEKTPUIECKOTO HOTEHIIAAA —
(Gu3NOTEPANICBTUIECKAE METOTUKH.

4. Menurauuro.

5. BoszelictBue uepe3 sHepreTHdeckoe (MarHUTHOE) IOJIE, UCTOYHHKOM KOTOPOTO
SIBIISICTCS IIETTMTEIb, WU CIICIHaIbHAs anmaparypa [7].

Emé pa3 HamoMHUM, — YeJIOBEK JICUUT ceOsl caM, a BHEIIHEEe BO3CHCTBUE NMPHU3BAHO, NPH
HEOOXOIMMOCTH, aKTHBUPOBATh 3Ty €ro cmnocoOHOCTh. OdwuruanbHas MEIWIMHA TakK
npobsemMy He GOPMYIHPYET U C ITUX MO3UIHHA €€ He N3ydaeT.

[IpoBeneHHbIl aHanM3 npu3BaH OOOCHOBATh BO3MOXHOCTH, I1€J1€COO0Pa3HOCTh U
CBOCBPEMEHHOCTh OpPTaHU3AlMH HAYYHBIX HCCIICIOBAHUN B O0JIACTH IMapaHOPMaJIbHBIX
SBJIICHUA W METOJUK UEIUTENhCTBA KaK MHCTPYMEHTOB aKTHUBAllMM caMousjieueHus. B
JIOTIOJIHEHHE K  METOJIMKaM, OCHOBAaHHBIM Ha MPUMEHEHHH (PapMaKoIOrHYeCKUuX
MpernapaToB, BO3MOXKHO, JIEUCTBYIOMIUX 110 TOMY K€ MEXaHU3MY OTKIFOUEHUS OTPAaHUICHHMA
Ha caMOu3JieueHHe. MEeTOMOJIOTHSI TaKUX HCCICIOBAaHUN W OO0IIHe MOIXOIBl K OICHKE
pe3yNbTaTOB OCOOBIX MpoOsieM He BbI3bIBacT. Kpome oJHOM — Takue BO3MOKHOCTHU
HEKOTOPHIMH COBPEMEHHBIMH HAYYHBIMU JIHJIEPAMU OTHECEHBI K KaTErOpHUH ,JKEHAYKH W
MOCTABJICHBI TIOJ 3ampeT. [IpUMEHUTENhbHO K DIEKTPUYECKOW AaKTUBHOCTH MO3Ta B
anekTpo3HIedasorpadur BIOJHE JIETATHHO NPUMEHSIOT TEPMHUH ,0MO0TOKM . OJIHAKO
¢dbu3udecKkue TposIBJICHUS TOKa B (OpMe MOJsi U TEPMHUH , 0Momosie”, KaK MPOU3BOJIHOE
OMOTOKa, MOYEMY-TO B POCCHICKONW HayKe CUYUTAIOTCS KPUMHHAIBHBIMH. Bce »s1n
0COOEHHOCTHU SABISIOTCS pe3ynbTaToM paboTsl komuccun PAH mo ,mxenayke”. XoTenmoch
Obl BBICKa3aTh CBOE OTHOILIEHUE K ATOW mpobieme. Bo-mepBbIX, YTO Takoe JDKEeHayka?
Od4eBUIHO, YTO COJEPIKAHHME ATOTO TOHITHS MOXET OBITh BBISBICHO M3 OIPEACIICHUS
Hayku. He BmaBasch B JieTaiu, MOKHO YTBEPXKIaTh, UTO B IIMPOKOM CMBICIIE CJIOBA HAyKa, -
ATO MOUCK MCTHHBI. JIJisi 3TOro moucka o(uUIMaIbHON SBISETCS METOAOJOTHS Mpo0 U
omu0OokK. Mcxos U3 Takoro BOCIPUATHS HAyKH, ,JDKEHAYKH KaK TaKOBOW BOOOIIE OBITH HE
MOkeT. bwiBaeT, 4Wro IS wWccienoBaHWW BhIOpaHO oOmUOOYHOE HamparieHue. Ho
OTPUIATENIBHBI PE3YNIbTAT - TOXKE pe3yibTaT. MOXKHO YTBEpKIaTh, YTO KOMHCCHS TIO
,JDKEHayKe’, K HayKe KaK TaKOBOW HHKAKOTO OTHOIICHHS HE HMEeT U SBIsETCS
3aIIUTHUKOM MaTE€pUaIbHBIX HHTEPECOB OTAEIBHBIX JIMYHOCTEH M COIMAIBHBIX CIOEB. Tem
Oosee, 94TO T€, ¢ KeM OOpeTCst 3Ta KOMHUCCHS - SKCTPACEHCHI, JIO30XO/IIbI, Mard, KOJIYHBI,
3HaxapH, IaMaHbl ¥ T.II., HAYKON He 3aHuMmaroTcs. OHU MPOCTO 3apabaThIBalOT ACHBIHU, U
eciu Obl He ObLTO BOOOIIE HUKAKOTO pe3yiabTaTa, OHM Obl caMu coOoil ucue3nu. Koneuno,
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CpeAd HUX BCTPEYAIOTCS W IIapiaTaHbl, CO3HATENBHO BBOJSINKE MOJbH30BATENCH B
3a0y’K/IeHHe OTHOCUTEIbHO CBOMX NPO(ECCHOHANBHBIX BO3MOXHOCTEH. A pasBe B
CPEIHECTaTUCTUYECKOW MONMKIMHUKE Takux HeT? M pasBe B amTekax HE MPOJAIOT
(anpmBbIe TeKapcTBa?

U emé onno 3amedanue. B mociennee BpeMs crana MOAHOHM mpodeccus MCuxoTepaneBTa.
Brionne odunmansHas. MHe HE TPUXOAMIOCH TONB30BATHCA WX YCIYramMH, OJHAKO W3
o0uMx cooOpakeHHil MOXKHO CHellaTh BBIBOJ — OpYyIuMe UX Tpylda — clioBo. M Hekuii
BHEIIHUN aHTypa)K, BO3MOXXHO, (papMaKoJIOTHS, TUITHO3, PE3yJIbTaTOM YEro CTAHOBUTCS
BHyIlIEHHE. YeM TOorja OHM OTJIMYAKOTCA OT KOJIIYHOB, IIaMaHOB, MaroB ¥ MPOYMX, B OCHOBE
paboTHI KOTOPBIX TakKe HaxoauTcs cioBo? [lodeMy kK HUM Takash HENPHUA3Hb CO CTOPOHBI
ynomsanytol komuccun PAH mno mxenayke? OTBEeT OAMH: METOJUKUA LIETUTEIbCTBA
MOTEHIIMAIFHO KOHKYPEHTHBI METoJaM O(pHIHMaIbHONW MEIUIUHBI, HO HAaMHOTO JeIeBJe.
ABTOpY H3BECTHa CHUTyalus, KOIJa CHEUUATUCT B OOJIACTHU JIEYEHUS] CBETOJUOJHBIMHU
U3JTydaTeasiMU ¢ OOJBIIMM YCIIEXOM JIOJO0XKWI Ha KOHpEpeHIMH CBOM pe3yibTaTsl. [locie
Yero K MpecesaTea0 OPrkOMUTETa NOJAOUUIM CIIOHCOPBI U npenynpeawin: ,Ecin oH emé
pa3 31ech NOSBUTCS — JeHer Oosnpuie He mnosyuute”. CHIOHCOpbl — NpenCTaBUTEIU
dapmareBTHUecKux Kommanwii. BoT m BcE€. Hackonmbko OoJiee TOPSIOYHON BBITIISIIAT
no3unus (u3NKa M MEJIMKa, UMEIOIIMX BBICOKHE YUEHBIE CTENEHU W 3BaHUS, KOTOpHIE,
Habmogass ¢akT m3MeHeHUs (OPMBI CEUEHHS JIa3epHOro Jyda OHMOIMOJEM HKCTpaceHca,
HamMcaiu. , Mbl TBEPIO 3HAEM, YTO ATOTO HE MOXKET ObITh. HO MBI Buenu 3to camu” [7].

BrickazaHHble BBINIE 3aMEUaHUsl 10 TIOBOAY AQJIBTEPHATHUBHOM MEAMIIMHBI IPU3BAHBI
000CHOBAaTh YTBEPXKACHHE O TOM, YTO €€ OCHOBHBIC TOJIOKEHHS JOIMYCKAIOT HAYajIo
MIOJTHOIICHHBIX HAyYHBIX HccienoBaHuid. EcTh BcE, uro HeoOxomumo mis (GpopmMupoBaHus
Hay4YHO-TEXHUYECKOW JUCUUIUIMHBI, a WMEHHO, - OCHOBHas THIOTE3a, OCHOBBI
METPOJIOTUYECKOW  CHUCTEMBI M  B3aUMOCOIJlacoBaHHas  (XOTS H  HEJOCTaTOYHO)
TEPMUHOJNOTUA. A pe3ylbTaTbl TaKUX MCCIEJAOBAHUN MOTYT CTaTb OCHOBOM st
PEBOJIIOIIMOHHBIX OTKPBLITUH B Ouoyiornu u menuuuHe. M yx mo kpaiiHed mepe, OyaeT
CO3/1aHa cucTeMa KOHKYpeHTHas papmakosoruu. s 3Toro Heo6X0AUMO:

» JluxkBuaupoBaTh No30pHyt0 komuccuio PAH 1o ykeHayke M HanpaBUTh yCWIIHS €€
YJEHOB Ha CO3JaHME alaparypbl KOHTPOJS M pa3pabOTKy METOAMK HAay4YHO
00OCHOBaHHOTI'O BBISIBIIEHUS IIAPJIATAHOB OT MEAUIIMHBI U LEJIUTENIbCTBA.

* 3ampetutb pexinamy ¢apmakonormueckux npenapatoB B CMU u mepemectuts e€ B
CIELMAJIM3UPOBAHHBIE HAYYHBIE )KypHaJbl. PeK1aMupoBaTh KIIMHUKU U Bpayen.

*  OTKpBITh rOCYAApCTBEHHOE (PMHAHCUPOBAHNUE METOAMK aJIbTEPHATUBHON MEAUILIUHBI.

[TonoOHBIE MEpBI MO3BOJIAT CO3/1aTh 3/10POBYI0 KOHKYPEHLIMIO PAa3IMUYHBIX METOAUK OXPaHBI
310pOBbS  TOIMYJSIUM,  HOBBICUTH  KAa4eCTBO  MEAMIMHCKONO  OOCIyKHBAaHMS,
MUHUMM3UPOBATh IMPUOPUTET MPUOBUIM B CHCTEME 3]IpaBOOXpaHEHHUs. Takas mepecTpoika
CHCTEMBI COLMAIBHBIX OTHOLICHWA B TJIOOATM3UPYIOMIEMCsS OOIIecTBE, KOHEYHO, HE
YCTPAHHT, HO TIO3BOJUT OTHAIHUTH YTPO3y KPH3HCA 30POBBS U T€HO(DOH/IA TOMYJISIUH, 1O
CPAaBHEHHUIO C KOTOPBIM HBIHEIIHHH, ,(HHAHCOBO-DKOHOMMUYECKUH~ IOKaXETCs IMPOCTO
paszBieueHreM. CrienuaaucTbl B 001acTH BO3AEHCTBHS CIA0bIX SHEPreTHUECKUX Iojei Ha
COCTOSIHUE 3/10pPOBbsI YEJIOBEKa MOTYT M JIOJDKHBI BHECTH CBOM BKJIAJ B HCIPABIICHUE
YIPOXKaroLEen CUTyalnH.
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00 Anaroauu EBrenbeBnue AKHMOBE

bonnpsipesa JI.b.

C Amnartonuem EBrenreBuueM AKHMMOBBIM MeHsl mo3HakomMmwil B 1986 romy Aunekcanap
AnekcanipoBnd JIeoHOB. AsekcaHap AJIEKCaHIPOBHY U caM ObLT (K COXKAJCHHUIO, OH PAHO
yIIEN U3 KU3HU) HEOOBIKHOBEHHOW JIMYHOCTHIO: YPE3BBIYAHO OJJAPEHHBIM XYI0KHUKOM H
y4€HBIM, OUY€Hb KpPAaCHBBIM BHEIIIHE U 00asiTebHBIM B 00uIeHUH. Bokpyr Hero Bcerna ObLIo
MHOT'O UHTEPECHBIX JIFOJIEH.

JleoHoB 3Hai, 4TO B TO BpeMsl s BMecTe co cBoeil cectpoit, Cotunoit Hunoit bopucosHoi,
nucana s kypHana «Hayka m penurusi» cratbto «Marusi 1 KBaHTOBas MEXaHUKa», U
CKa3aj, YTO XOYeT MO3HAKOMUTh MEHS C YEJIOBEKOM, KOTOPOTO BOJIHYIOT T€ K€ 3arajku
OBITHSI, UTO U HAC C cecTpoid, ¢ AKuMOBBIM. OH CKa3all, 4To 3HaeT AKUMOBA OYEHb JIaBHO:
TOT OBLJ IIKOJIBHBIM JIPYTOM €ro CTapiiero Opara ¥ MOMHHT, KaKk OHH BMeECTE€ ¢ OpaTom
o0CyXIan W3BEYHBIN BOMPOC BBHIMYCKHUKOB: «KeM ObITh?». AkuMoOB noctymnuia B MI'Y Ha
¢usnyeckuii ¢pakynpreT, H, Oyayun CTyAeHTOM mocienHero kKypca B 1961 romy
opranusoBai B Ikose, rae yumics JleoHoB (MockoBckas mkona Ne 43 B CBepuKOBOM
nepeyike), Kpy»ok 1o ¢usuke. Ha mepBoM e 3aHATHH KPYXKKa €ro PyKOBOAMUTENb CKa3al,
910 «hU3UKa» - ATO MHUPMA, a 3aHUMATHCS OyIyT BCEM, UTO UHTEPECHO, U MOXKHO B JFO0OM
MOMEHT 3aJlaBaTh JIFOObIE BOMPOCHI. JTO OBUIO HENMPUBHIYHO W MHOrooOemarome. Pa3 B
HEJIEII0 KPYXKKOBIIBI COOMpanuch MO BedepaM B Kiacce, W AmnHatonuii EBrenbeBud
pacckasbIBajl BEIM, OyIopakuBIIHE BooOpaxkeHue: (r3uKa, HO COBEPIICHHO HE Takas, KaK
Ha YpOKax, OMoJorusi, TeoJorus, Gpumocodusi, ”HOTAA IKCKYPCHl B ucTopuio. Kpyr urenus
pedSAT COBEPIICHHO U3MEHWICS, AHaTONUK EBreHbeBUY MOACKa3bIBa, YTO CTOMT YMTATh, a
yTo HeT. Ha OOBIYHBIX ypoKax cTallo CKy4yHO. HeEeCKOTbKO IMOCTOSIHHBIX TOCETHTENICH
KpPYKKa TOJT BIUSTHIEM AKHMOBA PEIIMIIN CBS3aTh CBOKO CyIb0Y ¢ (DM3UKOM U MOCTYIUIIN B
MockoBcknii HHXEHEPHO-(PU3NIECKUI HHCTHTYT, B TOM YHcie U caM JIeOHOB.

51 moMHIO, 4TO Ha MepBYIO BcTpedy AHatonuii EBreHbeBud npuHEC 0OJBIIOE KOJIUYECTBO
dotorpaduii pa3IMIHBIX AHOMATBHBIX MECT B Haliel ctpane. Ha HuX ObUTH M300pakeHbI U
Ta&XHbIE COIMKH, U HEOOJBIION BECh MEPEKOMAHHBIA 3CTOHCKUHN TBOPUK, B KOTOPOM BEJIHCH
MOMCKH YIMaBIIEr0 TyJa KOTAA-TO JICTAIOUIEro OO0bekTa (JeTaroliel «Tapesiouku»), H
IMOJAMOCKOBHBIE OBparv €O CBETAIIMMUCS IapaMu Haj HuMuU: lIpeamnonaranoce, 4Tto 3TH
mapbl ObUIA CTYCTKAMH SHEPTUU HEU3BECTHOM MPUPO/IBI.

Mbl ¢ HUM MHOTO JUCKYCCHUPOBaJM O CBOWCTBaX (U3MUECKOrO0 BakyyMa. 3a OCHOBY
MPUHUMAIIA MOJEJNIb JIUPAKOBCKOTO BaKyyMma, T. €. COCTOSIEro W3 Map 3JICKTPUUYECKU
Pa3HOMMEHHBIX YACTHII, 1Mojaras, 4YTo 3T YaCTHIIbl UMEIOT CIHH M YTO CyMMAapHBIN CIUH
napsl B HEBO3MYIIEHHOM COCTOSIHUM paBeH HyJ0. CaMbIM TJIaBHBIM BOIPOCOM B ATHX
JUCKYCCUSIX OB BOIPOC: KAKUE CIIMHOBBIE BO3MYILIEHUS MOTYT CYIIECTBOBaThH B TaKOM
BaKyyMe€, M KaKue SIBIICHHs IPUPOJbl OHU BBI3BIBAIOT. Pe3ynbTaToM 3THX OOCYXICHHI
CcTaJa COBMECTHO HamucanHas pabota «CBOMCTBA CITMHOBBIX CUCTEM» (aBTOpSL:
AxumoB A. E., Bonasipesa JI. b., Cotuna H. B.). Dta pabota Obl1a 0HO#M U3 MEPBHIX pabOT
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Anaromus EBreHpeBHYa mo Teopun (PU3NYECKOTO BaKyyMa WM TIOCIEHAHEH, rae emé He
WCIIOJIb30BAJICS. TEPMHUH «TOPCHOHHOE TMoje». B Te Toapl HEe OBUIO HH OJHOTO
o(pUIMAIBHOTO JKypHajia, KOTOPBIM OBl OCMEJIHWIICS HameyaTaTh TaKyl CTaThio. MHe ¢
OOJBIIMM TPYZIOM YIAIOCh TIpoBecTH e€ yepe3 YuéHbiii COBET MHCTUTYTA, Te sl paboTaro, 1
nenonuposats B BUHUTH B 198 7rony mox Homepom Ne 7466B87.

B T10 Bpemss Amnartonuii EBreHneBWY HaXOIWICS TOJ CHIBHBIM BIIEYATIICHHEM padoT
A.A.JleeBa, coO3AaBIIEr0 TE€HEPATOp, W3JIYYAIOIIMA TOJS HEMOHATHOM MPUPOJBI.
UccnenoBanust, npoBenéHHble B MHCTUTYyTE KIMHUYECKOM M DKCHEPUMEHTAIBHOMU
meaunuael CO AMH CCCP (mupekrtop B. I1. KasnaueeB) B 1981roay JleeBbIM COBMECTHO
c corpynHukamu Jsaboparopun buodmsuku A.Il. Muxainosoit u H.b.Kapramésoii
MOKa3aly, 4YTO TMOJ BO3JCWCTBHEM J3TOr0 TIeHepaTopa H3MEHSTCS Ouoduznueckue
XapaKTEPUCTUKU KYJIbTYpbl KIETOK. B TeueHHe HKCIepMMEHTa MIPOBOJAMIIOCH ABONHOE
SKpaHUPOBAHUE KIETOK OT BO3ICHCTBUS dyieKTpoMarHuTHOro moisi. B 1984 rony B
VYHuBepcurere npyx0bl HaponoB umenu II. JlymymoOsl B.A. CokonoBoii, A.A. JleeBbIM U
B.1. CyxaHOBbIM ObUTH MPOBEAEHBI KCIEPUMEHTHI, 3aMKCUPOBABIIINE PE3KOE U3MEHEHHE
OTHOCUTEJIBHOW JUCIEPCUU BJIEKTPUUYECKOW IMPOBOAMMOCTH Yy PACTEHWHA Ha 4YacToTax
1+-517«['u npu Bo3meiCTBHU ATOTO TeHeparopa (M3MEpEeHHUs! MPOBOIMWINCH TIPUOOPOM TI0
merony B.B. l'opuakoBa u A.Jl. Koramoxuna). OCHOBY reHepaTopa COCTaBJIsUTH CITMHOBO-
nossipusoBannbie (CIT) marepuansl. Hamo mosarate, 4To ¢ 3TOro riiyOOKOro HMHTEpeca K
paboram ¢ CII reHepaTopaMu ¥ Ha4aJIMCh JIJIi AKMMOBA €r0 MCCIIEIOBAHUS MO CO3/IaHUIO
TOPCUOHHBIX T€HEPAaTOPOB. B nanbHelimeM Bce CBOE BpeMs U CHIIBI OH OTJaBaji paboTe Hax
TOPCHOHHBIMU reHepatopamu, u crathsi «CBOMCTBA CIIMHOBBIX CUCTEM»
OKa3aJlach Halllell eIMHCTBEHHON COBMECTHOMU CTaThEéN ¢ AHaToiineM EBrenbeBuueM.

KOl"Ila'TO, OKaH4YMUBasA MHCTUTYT, Amnartonuii EBrenreBud AKMMOB MEUTajl caM U IMpU3bIBAJI
IMIKOJBHUKOB IIOCBATUTH CBOIO KHN3Hb ITOCTHXKXCHHIO CaMBbIX 3araJlO4YHbIX, HCUCCJICJOBAHHBIX

SIBJIEHU PUPOJIBIL. Jl0 KOHIIA )KM3HHU OH OCTAJICS BEPEH UcaiaM CBOEH MOJIOJOCTH.

(24 anpenst 2007roqa)
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B crathe W3M0XKEHBI PE3yNbTATHl PaOOT, BHITOJHEHHBIX A.E.AKUMOBBIM 10 (QU3HKE
TOPCHUOHHBIX TIOJIEH, HANpaBICHUIO HAyKH, KOTOPOE CTaj0 MPUYMHOU TIOSBICHUS B
Poccun cneunansnoit Komuccun PAH mo 60opsbe ¢ mxenaykoii. [lo MHeHuto aBTOpa,
¢u3nka cnaObpIX MOJeH BpaIICHUS CEroxHs OCOOCHHO BayKHA Ui Pa3BUTHA (U3UKH
co3HaHWA W Tojaco3Hanms. llmonmepckme paboter A.E.Axumona, I'.W.IlumoBa mo
TOPCHOHHBIM MOJISIM IO CYIIECTBY CTajl OCHOBOHM mpuopuTeTa Poccun B CTaHOBJICHUH
HOBOT'O HampaBJICHUs] COBPEMEHHON (pu3ukH, QU3MKH Bakyyma, (QHU3UKH CBEpXCIaObIX

MIPUPOTHBIX DJIEKTPOMATrHUTHBIX ITOJICH.

Abstract

The results of A.E.Akimov’s study of torsion fieldse commented in article. This
article wrote as remember on Akimov. The works diirdov A. and Shipov G. on
torsion fields are base for priorities of Russiaggical science.

BBenenune

BeITH 4enoBeKOM — 3HAYUT HE TOJIBKO
o0JlagaTe 3HAHUSIMHM, HO W Jenarb I
Oymymux IMOKOJIEHUI TO, YTO

MpeaAMICCTBOBABIINUC ACIIAIN IJIA HAC.

I"Jluxmenbepe

Hcropus pa3BUTHS 4eT0BeKa, OOIIECTBA - 3TO UCTOPHUS PA3BUTHUS HAYKU, HCTOPHS Pa3BUTHS
CO3HAHUS YelloBeKa. «YeloBeK pa3BUBAJICS O CBOETO COBPEMEHHOTO YPOBHS Oyaromaps
Ka4eCTBEHHBIM M3MEHECHHUSM CO3HAHUS, UMEBIIUM MECTO Ha MPOTSHKEHUHM BCETO BPEMEHH

CYIIIECTBOBaHUS Hamero suma» [1] .

HamomuuM, 9To 4enoBek — 3To HauBbIciiee TBOpeHue [Ipupoapl, HajeleHHOe HU3NIECKUM
TEJIOM U CO3HAHUEM, MOJIEBOM, KOCMUYECKOW CTPYKTYpPOM, KOTOPhIE U OMPEACISAIOT JACSTHUE
yenoBeka. B.M.Bepnanckuii B Havane XX CTOJIETHS, NPH 3apOKICHUU HOBOM, KBAHTOBOM
(GU3HKY, BIEPBBIE OMPEACINI, YTO «UEIOBEK — 3TO KOCMOC B MHUHHATIOPE», MPABUT B 3TOM
MHUpE He YeJIOBEK (PU3UYECKH, a €r0 CO3HAHUE, KaK IHEPTUS KOCMOca.
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Ecaun paccMoTpeTh HMCTOpHIO Pa3BUTHUS LMUBUIM3AUN Ha 3emiie, TO 3TO MO CYIIECTBY
UCTOpHUSL Pa3BUTHS CO3HAHUS YENOBEKa, cOolMyma, OOLIecTBAa B IEJIOM. OTO XOPOUIO
nokazaHo J[.Mwunutasom [1] Ha mpumepe wHcCCiIeNOBaHH CO3HAHUS dYenoBeka. Kaxmoe
CTOJIETUE Ppa3BUTUA LUBUIU3ALUM — O3TO ONPEAENCHHBIA LUK Pa3BUTHUS CO3HAHUS
oOl1ecTBa, MOJyYEHUsI HOBbIX 3HAHUHM, KOTOPbIE CTAHOBATCS OCHOBOW pa3BUTHS OOIIECTBA B
HOBOM cTosieTud. VIMEHHO Ha »JTane CMEHBl MapajurM pa3BUTHUA LUBWIM3ALMA U
MIPOSIBIISIFOTCS. KPU3UCHI MEXKY HOBBIM U CTapbIM, U MOSIBISETCA HOBBIM MEPUOJ pa3BUTUS
UMBWIN3ALIUAH.

OcobenHo »To PE3KO MPOABIIACTCA Ha I3TAllCe CMCHbBI 3IIOX, OJIIHUTCIBHOCTH KOTOPLIX
OonpeacIsACTCA ThICAICICTUAMU.

[lepuon pa3Butus muBMaM3anuu XX W Havyamo XXI| crometwit XapakTepeH 3Tamom
nepexojia 4eIOBeUecTBAa B HOBYIO JIIOXY, SMOXY TPEThETO ThHICAYENETHS. JTO Hamboiee
KPUTHYECKUH NEPUOJ Pa3BUTHUS LIMBUIM3ALMM. «IEPECTPOMKHU» BCETO KOCMOCAa HA HOBBIH,
0ojee COBEpPUICHHBIA MEpPHOJ, KOTOPBIM SBOJIOIMOHHO CTPOUTCSI Ha BCEM TOM
MIOJIOKUTETIBHOM JUIsl CAMOT'O CYLIECTBOBAHMS KU3HHU Ha IUIAHETE, KOTOPOE JOCTUTHYTO 3a
IIPOLIEIINE CTOJIETHS U THICAYEIIECTHE.

[Tockonbky gu3MKa — 3TO HaykKa O caMO MpHUpoAe, TO (U3KKa BCEraa OTpaxkajla B CBOEM
Pa3BUTUHU TaKUE KPUTUUECKHUE ATAllbl, KOTOPbIE MPOSBISAIOTCS B MEPHUOJIbI, OXBATHIBAIOIIUE
HE OJTHO CTOJIETHE, @ HECKOJIBKO U Jaxke Thicsiuenerue. [Ipumep Tomy - Mexanuka HproToHa
U ee cMeHa B Haudaje XX BeKa KBaHTOBOW (PU3MKOHM, KOTOpas 3apoKJajlach BMECTE C
busnKoii paciuierieHuss aromMHoro sigpa. Ceifyac, mo-BUIMMOMY, TPYAHO ceOe MpeCTaBUTh
pa3BUTHE IHMBWIM3AIMU 0O€3 KBAaHTOBOW (u3uku, O€3 MPEACTaBICHHA O Iyallu3Me
MHUKpPOYACTHLI.

UccnenoBanusi mpoueccoB [Ipuponsl Ha HAaHOYpPOBHE MOPOXKIAET HOBBIE MPOOJIEMBI
MOHMMAHUS MHUKpPO- M Makpomupa. [loxamyif, camoil TJIaBHOH MpOOIEeMON pPa3BUTHS
LUMBUIU3ALAA K KOTOPOM IOJOIIEN 4YEJIOBEK— 3TO caM YenoBeK, W NpexAe BCEro €ro
Co3HaHue, KaK CTpyKTypa, CHHXPOHU3UPYIOIIAsl BCE PAa3BUTHE, KAK U CaMO CYyILLECTBOBAaHUE
Bcenennoii, Kocmoca B nenom.

K uucny Takux HampaBiaeHUW pa3BUTHS (GU3UKH, KOTOpoe poamioch B mepuoa XIX — XXI
CTOJIETUH, CIEAYeT OTHECTH M3YYE€HHE NPUPOIBI U CBOWCTB MOJIEH KPYYECHHUS WIM HWHAYE
TOPCHUOHHBIX moieid. OCOOEHHO pe3Ko JTO HAaNpaBICHHWE BCTPETHIIO OMNIO3HIIUIO
TPAaTUIIMOHHOW WU opTojokcanbHOW (Qu3uku B ObiBiieM CCCP. Dtomy, mo-BuaumMomy,
ObUIM W TPUYHMHBI CaMOTO pa3BUTUSA (Quiocopuu MaTepuanu3Ma, HayKd O MaTepuu U
SHEPIHH.

PononauanbHUKOM CTAaHOBICHHSI HAmpaBiICHHUS TOPCHOHHOM (u3MKH, Tmocie padoT
D.Kaprana, cneayer cuutath A.E.AxumoBa [2]. C mosiBiieHHs ero mepBoil pabOThI IO
TOPCUOHHBIM TOJIAIM U HAyYajcsl MEepUOJl KECTOYaMIIeH ONMO3ULUU OINpPENEIeHHON YacTH
akagemuyeckoid Hayku CCCP mpoTHB TOpCHMOHHBIX moieid. Best mctopust sToii 00pbOHI,
BEpHEE NPECICIOBAaHUS CO CTOPOHBI CHEIHManbHO co3manHoi Komuccnn mo 6oppbe ¢
JDKEHAyKOH, OOBEKTMBHO U3J0XKEHAa B CIHEIHAIBHOM pPACCIEeI0BAaHUM, BBIIOJIHEHHOM
B.KuranoBsim B npoekte «Bropas ¢usuka» [3], B paznene «YHHUYTOKEHHE TOPCHOHHBIX
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uccinenoBanuit B Poccum». [1o cymiectBy, Bcst 60pb0a MPOTUB TOPCUOHHBIX TMOJIEH CBENACh K
60pbrOe HeOOIBIIOrO YKcia akaaeMUKoB poTuB A.Akumosa u I'.1lunosa.

B mpoekre «Bropas ¢usuka», B.JKuranoB moxymeHTanbHO, OOBEKTUBHO H3JIOKHI BCIO
ucropuro 6opb0ObI poTuB A.AxumoBa u I .11Iumnoga.

K coxanenuto, cpenu Hac yxxe HeT A.E.AkuMOBa, OH yIlIel B MHOM MHp, TaK U HE Oyaydu
IIPU3HAHHBIM PSIIOM aKaJIeMUKOB, YUE€HBIM, KOTOPBII 3a0ui1 npuopuretHoe s Poceun,
B IIEPBYIO OYEPEb, HOBOE HAYUHOE HAIIPaBJICHHE.

B mbuty 00pb0BI ¢ Tak Ha3bIBa€MOH JDKEHAYKOH, KAKUX TOJIBKO OOBHHEHUH HE BBIIBUTAIIOCH
A.E.AKUMOBY, Ha KOTOpblE OH BO MHOIOM M HE CYMTaJl HEOOXOJUMBIM OTBEYaTh,
IIOCKOJIBKY CYMTQJI TaKyI JUCKYCCHUIO OECIIOJIe3HOW H3-3a HEOOBEKTUBHOCTH CaMOTro
IOAX0Ja KOMUCCHH K TOPCHOHHBIM ITOJISIM.

C A.E.AKMMOBBIM aBTOp 3THX CTPOK Haudaja coTpyaHudecTBO ¢ 1989r, co BpemeHHU ero
npuxojia B AH YkpauHsl C 11eJIbI0 HAyYHOT'O COTPYJHUYECTBA [0 MAaTEPUAIOBEICHHIO, T.K.
CUMTAJOCh, 4YTO B YKpamHckoii AH wucciemoBanuss mo MaTepHUaIOBEICHHUIO ObLIN
HaWIy4IIUMHA B MUPE.

Bce spabiku, kotopeie HaBecwin Ha wumsi AxumoBa A.E., AnekcanapoBsiMm E.,
KpyrnskoBeiM 3., MPOCTO OMOPOYMIIM J0OpOE UMs MOPSJOYHOTO YUYEHOTo, KOTOPHIA Ha
MOMEHT Hayaja 3TUX paboT, cuutai, uyro JeT Ha 10 yueHnsie Poccuu Briepeau 3apyOesKHBIX
YUEHBIX.

JlaHbI0 MaKCUMaJIbHOM OOBEKTMBHOCTH TO padoTraM B (U3MKE BIMSHHUS CBEPXCIAOBIX
dbu3nuecknx ToJIed, K KOTOPBIM OTHOCATCS TOPCHOHHBIC IIOJsSl, HA TMPOIECCH B
KOHJICHCUPOBAHHBIX CpE€JaX, BBINOJIHEHHBIX B COTpyaHuYecTBe ¢ A.E.AKMMOBUM U TOJ
BIIUSIHUEM €TO HJICH, SABJISIETCS JaHHAs CTaThs, KOTOPYIO aBTOP MOCBAIIAET JOOPOM MaMsITH
A.E.AxuMOBa, KaKk YE€CTHOI'O M MNPEAAaHHOrO0 YYEHOI'0, KOTOPBIM CIpPaBEIJIMBO CUUTAECTCA
OTIIOM TOPCHOHHOU (u3uku B Poccuu u Boren B UCTOPHIO (U3HKU KaK OCHOBATEIh 3TOTO
HOBOT'O HaITPaBJICHUS.

IMons Bpamenus

B sTom paspenie Mbl W3JI0KUIM OCHOBHBIE DKCIIEPUMEHTANIBHBIEC PE3YJIbTATHI, HA KOTOPBIE
ormupaincsi A.E.AkuMOB, oTCTamBasi W pa3BuBas (PU3UKY IMOJNEH KpydeHHUs (U3NIECKOTO
BaKyyMa.

B [7] mpoBenen ananmuTHYecKuii 0030p TEOPUU TOPCUOHHBIX ITOJICH, KOTOPBIH IPEICTABIISET
Y CErOJHS MHTEpEC JJIs JaHHOW MPOOJIEMBI.

[Tpex/e BCero OTHOCHTEIBHO HCTOYHUKOB TOPCHOHHOTO IOJIS - TOPCHOHHBIX TEHEPATOPOB
[4-6]. Cucrtema, obmanmaromiasi CIIMHOBOW YIOPSIOYCHHOCTHIO (SIEPHOM, aTOMHON WU
MOJIEKYJISIPHOM), SIBISETCS MCTOYHUKOM TOPCHOHHOIO M0Jjst. JIF000# MOCTOSHHBIM MarHur,
IIOMHUMO MAarHMTHOTO ITOJIsi, 00JaJaeT TOPCHOHHBIM IojieM. COOTBETCTBEHHO CEBEPHEIN
MOJIFOC MTOCTOSIHHOTO MAarHWTa CO3/JaeT MPaBOBPAIIAIONICe TOPCHOHHOE IOJIE, a FOMKHBIM
MOJIFOC MAarHWTa, COOTBETCTBEHHO — JIEBOE€ TOPCHOHHOE Tone. Kak Oyaer mokaszaHo HHKE,
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MMEHHO 3TO CBOMCTBO noJiapru3anui TOPCUOHHOI'O IOJIA MPOABIIACTCA SKCIICPUMCHTAIBHO
BO MHOT'MX HCCJIICOIOBaHHAX.

JIro00€ >IEKTPOMAarHUTHOE IOJIE TOPOXKIAET TOPCHOHHOE TI0JIE, TOITOMY IPAKTHUECKH BCE
BNIEKTPO- W PAJHOdJICKTPOHHBIC TMPHOOPHI  SBJISIOTCS WCTOYHMKAMH  TOPCHOHHBIX
u3nydeHuii. Cuutaercs, 4To yIOOHBIM HMCTOYHHUKOM TOPCHOHHBIX HW3JIyYCHHUU SBISETCS
tpancpopmarop Tecisr [6].

CYHIGCTBYIOT I'CHCPATOPLI, CO3AAHHLIC HA OCHOBC BpalldOONIUXCA MATCPHAJIBHBIX CPCIH.
I/ICHOJ'H)Sy}OTCH Pa3HbIC pa601me Cpeabl. MIOTOKM 3JICKTPOHOB, IJIa3Ma, 0e3MaccoBbIe IMOJIS

[6].

Paznuunble reomeTrpuyeckue W - TOMOJOrMYeckue (HOpMbl SBIAIOTCS MCTOYHUKAMHU
MOCTOSIHHBIX TOPCHOHHBIX moyieli  [5-6]. Bo3MoXHO, CHHHOBBIE TOJSPU3AHOHHBIC
COCTOSIHUSL TONOJOTMYECKOM MPUPOJABI MPOSABIAIOT Ce€0sl KaKk TOPCHUOHHBIE IOJI,
MOPOXIaeMbIe TOJIbKO (hopmoii (MUpaMujIbl, COThI, KOHYCA U Ip.).

B oTnuume OT HMCTOYHMKOB BJIEKTPOMArHUTHBIX M TPAaBUTAUMOHHBIX IOJIEM, KOTOpBIE
CO3JAI0T MOJIA LUEHTPAIbHON CHUMMETPHUM, UCTOYHUKHA TOPCHUOHHOTO MOJISl CO3AA0T MOJS C
OCEBOM M aAKCUAJIbHOM CUMMETPHUEN.

CHuHOBBIN OOBEKT CO3/1a€T B JBYX MPOCTPAHCTBEHHBIX KOHYCAX MOJISPU3AILNIO, KOTOpas B
OJIHOM HAamNpaBJIEHUU COOTBETCTBYET JIEBOW OpPHUEHTALlMM TOPCHOHHOro mojis — SL, a B
IpyroM - mpaBoMy TopcuoHHoMy monmto - SR. Kpome »storo, Bo3HHKaeT o6iactb
TOPCUOHHOTO TIOJISI B BHUJE JUCKA, NEPHEHAUKYISIPHOTO K OCH BpalleHUs CIUHA.
CoOOTBETCTBEHHO BO3HHMKAIOT aKCHAJIbHbIE M pPaJidajibHble KOMIIOHEHTHI IOJsS BpalleHUs
cnuHoB. Ha skcrepumeHTe mpaBoe M JieBoe MoJisi Mo cBoeMy 3¢ (dexTy Bo3AeicTBUS Ha
(U3HYECKYIO0 CHCTEMY HE SKBUBAJICHTHBI.

B ornuume oT snekTpuueckux 3apsAoB B (U3MKE, OJHOWMEHHBIE KJIACCHUYECKHUE CIUHBI
MPUTSTUBAIOTCS, @ Pa3HOUMEHHBIE — OTTAIKUBAIOTCS . DTOT 3D (PEKT JOIKEH MPOSBISATHCS B
IKCIIEPUMEHTE.

CranuoHapHbI CHUHUPYIOIUNA OOBEKT CO3AAE€T CTATUYECKOE CIMHOBOE WJIM TOPCHOHHOE
nosie. JlJIA HEpPaBHOBECHBIX CIMHUPYIOIIMX CUCTEM BO3HUKAET BOJHOBOE TOPCHOHHOE
U3JIy4CHUE.

Cratuueckoe TOPCUOHHOE MOJIe UMEET KOHEUHbIN paauyc AeiicTBus. [loTeHuman st Takux
MOJIEM TOXKJECTBEHHO PABE€H HYJIO, YTO COOTBETCTBYET HEIHEPIreTHUYECKOMY XapaKTepy
B3aUMOJIECTBHUH.

dusnyeckuil BakyyMm, B KOTOPOM pacHpoCTpaHseTcs TOPCUOHHOE M3JIy4eHHE, BEIET cels
Kak rojorpaduueckas cpena, T.e. TOPCHOHHBIE BOJIHBI PAaCHpPOCTPAHSIOTCS depe3 (a30BbIN
HOPTPET ATOM TroJorpaMMbl. OTO OOBSACHSAET MH(MOPMALMOHHBINA, a HE SHEPreTUYECKUM
MEXaHU3M Nepeadr CUTHAIOB U JIIOOYIO OOJBIIYI0 CKOPOCTh UX MEpeIadH.

Yrto BaxXHO e€lIE. OHeHKI/I BCIIMYUHBI KOHCTAHTBLI CIIMH-TOPCHUOHHBIX B3aUMOJICCTBUI B
o 50
ClIydac CTAaTUYCCKUX IIOJICH C KPYUCHHUCM KapTaHa Jar0T 3HAYCHHUEC MCHBIIC YCM 10 , T.C.
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JUISL TaKUX TIOJIEM HEBO3MOXXHO CYIIECTBOBAHHUE H3MEPSIEMBIX Ha CETOAHS (PU3MUYECKUX
s¢dexroB. Jlas BONHOBBIX Mmoyieli ¢ KpydeHneM Kaprana (quHamMuuecKue KpydeHHs)
KOHCTAaHTAa CHUH-TOPCHOHHBIX B3aUMOJECHCTBUN TEOPETHYECKH HE OrpaHuyeHa. B cimydae
nosied ¢ KpyuyeHueM Puuum unm BaiinenOeka Taxke HeT orpaHudeHuil. OLIEHKM Hal0T
sgauenus 10° — 104, YTO MOXKET OBbITh 3apUKCUPOBAHO 3KCIEepuMeHTanbHO. OmHAKO,
MOCKOJBKY KOHCTaHTa JJIEKTPOTOPCHOHHBIX B3aUMOJECUCTBUN MEHbBIIE KOHCTAHTHI
9JIEKTPOMArHUTHBIX B3auMojeicTBuil (orieHku narot 7,3 EI103) , TO B OOBIYHBIX YCJIOBHSIX
IKCIIEPUMEHTOB, TAKUE TIOJI KPYUEHHUS MOTYT HAOIMIOaThCS TOIBKO B 00BEKTaX, B KOTOPBIX
CYIIECTBYIOT HEpPaBHOBECHbIE COCTOsHUSA (Hampumep, ¢a3oBble IMEPEXOMbI), YTO
HAOII0JaeTCs B PSIE CIIydaes.

OOBEKTHI XKMBOM M HEKHBOU Ipupoabl COCTOAT U3 ATOMOB, O6J'I3I[3IOH_II/IX HCHYJICBBIMU
ATOMHBIMH WJIM Kjiaccudeckumu crmHamu., C YU4€TOM TOI'0, YTO BCC TCJIa HAXOAATCA B
MarHuTHOM IIOJI€C 3CMJII/I, HaJIMYNC MArHvuTHBIX MOMCHTOB AJCPp W aTOMOB, SBJIAIOIIUCCHA
CICACTBUCM HAJIWYHUA YKA3dHHBIX CIIMHOB M 3apAA0B, BO3HHUKACT IIPCUCCCHUA, KOTOpasd
IIOPOKIAACT BOJIHOBOC, TOPCHUOHHOC H3JIYUCHUC. 910 O3Ha4acT, 4TO BCC TCJa O6J'I3I[3IOT
CO6CTB€HHI:-IMI/I, WHINBUAYAJIbHBIMUA TOPCUOHHBIMU II0JISAMU, HU3JTy4YCHUSIMU, KakK
00BbEKTHUBHAS PCAIIBHOCTD, JaHHAA HpHpOI[OfI.

Ecnu MOXHO ynpaBiiATh TOPCHOHHBIMU IOJISIMH, TO MOYKHO YIPABIISTh U CUJIAMH UHEPLUH
M Ha 3TOM OCHOBE MOXHO CO3JaBaThb YHHBEPCAJIBbHBIC JBH)KUTEIH, HE HCIOJIb3YIOLINE
PEAaKTUBHYIO TATYy WIM TpeHUE. TOPCHOHHBIE NOJISI MCIOJIB3YIOT T€OMETpUr0 Puuun mnu
T€OMETPUI0 KpydeHHs. B ciydae nccieoBaHMl CHUCTEM C KPYYEHHEM BMECTO MEXaHUKU
HproToHa nomKHa MCIIONB30BAaTHCS TOPCMOHHAS MEXaHHMKA, OCHOBBI KOTOPOW CO3/IaHbI
["M.IIunoBeiM [8]. Ilo aHamorud ¢ KBAaHTOBOW MEXaHHKOW, HEBO3MOXKHO OIIMCATh
HaOJlo/laeMble  SIBJIGHMSI HAa OCHOBE IMpPEACTaBIIEHUH MexaHuku HploToHa, Tak U B
TOPCUOHHOW MEXaHWKE HEBO3MOXXHO OIMHUCATh HEKOTOphie d(DPEKThl HAa OCHOBE TOW Ke
MexaHuku HprotoHa. Tak MOXXHO CUHTAaTh HEOOBIYHBIMHU CO3JIJAHUE CUCTEM, KOTOPHIC OBI
JIBUTAJIUCH 32 CUET BHYTPEHHUX CUJI CUCTEMBI, TAK HA3bIBAEMBbII HHEPIIUOUI.

Takoli IBUXHUTEIh, pab0Ta KOTOPOTO OCYILIECTBISICTCS 3a CUET JBHIKCHHS BHYTPH arapara
pabouero Teyia Mo TPacKTOPHH, HATOMHHAOIIEH 0 (opMe TOpHAI0, HE TOJBKO CO3aHBHI,
HO W 3amymieHbl aus ucnbitanuii B Kocmoc Ha crnyrtHuke <«tOOwmmeiinsiii» [9], 1o
cooomennsm UTAP-TACC.

WuTtepecHoe HampaBiieHHE pPa0OT CBSI3aHO C HKCHEPUMEHTAIBHBIMH M MPAKTUYECKUMU
UCCIIEIOBAHUSAMH 110 M3MEHEHHIO CBOICTB Pa3IMYHBIX MAaTEPUANOB IPU BO3JCHCTBUU Ha
HUX B MX Pa3IUYHBIX (PA30BBIX COCTOSHUSAX, OCOOCHHO TpH (PA30BBIX MEpexojaax THIA
pacruiaB  (pactBop) — TBepumas  ¢asza. JleficTBUTENbHO WM3BECTHO B  (HU3HKE
KOHJICHCHPOBAaHHOTO COCTOSIHHS, 4YTO (ha30BBIE IMEPEXOAbl YYBCTBUTEIBHBI K BIUSHHIO
BechbMa CJa0bIX (HU3MYECKHX TMOJIeH, TaKUX Kak (u3nueckue Tmoyis OMOIOTHYECKUX
O00BEKTOB, TAK ¥ ICTOYHUKOB TTOJIEH BpaIlCHUS.

Takum criocobom, Hanpumep, BrepBbie B 1990r ObUTI0 3KCIEPUMEHTAIBHO MOITBEPKICHO
BIIMSSHUEM TOPCHOHHOTO W3JIydeHHs (CTallMOHApPHOE CHMHOPHOE II0Jie) Ha IPOIECCHI
KPUCTAJUTM3AUUN MHLEISPHBIX cTpyKTyp [10]. Pa3zpabGoraHa TeXHONOTHsS TONYy4YCHUS
CHJIyMHHAa C TIOMOIIbIO BO3JACHCTBUS TOPCHOHHOTO H3IYYEHHUS Ha MOJIYy4YEeHHE CIUIaBa
AIOMUHUS U KPEMHHA. B oTIM4me oT cTaHAapTHBIX TEXHOJIOTUI MPOU3BOJCTBA CHIIYMHHA,
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B HOBOM TEXHOJOTMM HE HCIOJIB3YIOTCS JETUPYIOIIME MPUCATKA MJi1 YBEJIMYECHHS
MPOYHOCTH ATOTO METAaJIa U CIEelUabHbIe XUMUYECKUE JOOABKH JIJIsi CBA3bIBAHUS Ta30B B
CUIIyMHHE. YJaeTcs 3a CUET JAEHCTBHS TOPCHUOHHBIX MMOJIEH yBEIWYUTh MPOYHOCTHh B 1,3
pasza, a IacTUIHOCTh B 2,5 paza. OTHOBPEMEHHO yBEIIMYEHUE MTPOYHOCTH M TUIACTHYHOCTH
CTaHJAPTHBIMHU TE€XHOJIOTUSIMH HEBO3MOXKHO.

Ony0aMKOBaHO MHOTO AKCIEPUMEHTAIBHBIX PabOT, MAaTEHTOB MO CO3IAHHUIO PA3TMYHBIX
HCTOYHUKOB dHEPTuH, K03(hdUIMeHT mone3noro neiictBus kotopsix npesbimaer 100% [3].
OnHako, B KJJaCCHYECKOM Kypce TEPMOJUHAMUKH CTPOTO JOKA3bIBACTCS, UTO JIJIS 3aKPBITHIX
cucteM KIIJ[ me moxeT ObiTh Oosbiie 100%. OnHako, ecnu cucTeMa OTKPBITasi U B CUITY
ATOr0 MOKET TOJydYaTh SHEPTHI0 W3 BHEIIHEH Cpefbl, TO Takas CHUCTEMa MOXET HWMETh
moboe 3Hauenue KIIJ. DTo oTHOCHTCS, B TEPBYIO OdYepeib, K TOPCHOHHO-BHXPEBBIM
reHepatopaM. Eciau ymaercs yBEIWYMTh KOJIMYECTBO HSHEPTUH, HW3BJICKACMOW U3
(GU3HYECKOTO BaKyyMa W HCIOJIb30BaTh JUIsi OOECIEYCHHs] DHEPTUU, HEOOXOTUMOU st
paboOThl  DJEKTPOJBUTATENSI, MpeoOpa3yst TOJydyaeMyl TEIUIOBYIO  DHEPTHUI0 B
AJIEKTPUYECKYIO, TO TaKas yCTaHOBKA CTAaHET aBTOHOMHBIM HCTOYHHUKOM SHEPTHUU. ITO
CTaHET PEBOJIIOIUCH B SJHEPTETHKE.

Ocoboe 3HaueHHe UMET paboThl MO M3YYEHHIO BO3JCHCTBUS CTATMUECKUX TOPCHUOHHBIX
nojieil 00BEKTOB JKMBOM HPUPOBI pa3HBIX YPOBHEW. DTO CTalo0 BO3MOXHBIM Osarojaps
ycmexaMm pa3BUTHSI COBPEMEHHBIX BBICOKOUYBCTBUTEIBHBIX METOJIOB PETUCTPALMU
TOPCUOHHBIX M3JIYYEHHH, KOTOPBIE MO3BOJSIOT PETUCTPUPOBATh YaCTOTHBIE CHEKTPBI 3TUX
n3nydeHuid. [IpoBoasTes vccnenoBaHus O CO3JaHUIO OaHKa JaHHBIX CHEKTPAa TOPCUOHHBIX
U3IyYeHUH pa3HbIX TKaHE! IPU pa3HbIX 3a00JIeBaHUSAX B Pa3HbIX cTagusax. biarogaps stum
paboTaM TOSIBIJIACh BO3MOXHOCTH CO37aBaTh OO0OpPYAOBAaHUE, KOTOPOE TO3BOJSET
OCYIIECTBJIATh JUATHOCTUKY COCTOSIHUSA 310POBbS YEJIOBEKA, U3MEPSS XapaKTEPUCTUUECKUE
CHEKTPbl TOPCUOHHBIX YaCTOT OTJEJIBHBIX KJIETOK, KaKMX-JIMOO YacTeil OpraHoB yesloBeKa
WIM €ro TKaHEeW M COMOCTaBJIsAsA C COOTBETCTBYIOLIMMU CIIEKTPAMM 3J0POBBIX KJIETOK HWJIU
OpPraHoB, B TOW WJIM WHOW CTENEHHM MNATOJOTHMYecKux. Pa3paboTaHbl M HCIONIB3YIOTCS
TopcuoHHbIe MeTO I AuarHoctuku (TORDI).

N3BecTHO BakHOE ciencTBre U3 Teopun Ban XoBeHa O TOM, 4TO Ul IOJIY4EHUS ITOJTHOMU
uHpoOpMalMM O Kakoi-mubo cucreMe ee HeoOXOOUMO paspyluTb. B 3Tol cBszn
paspylleHue TKaHell YenoBeka, JUIsl MOodydeHHuss MH(popManuu o0 UX COCTOSIHUH, SIBIISETCS
HEJOIyCTUMOW IUIATOM 3a IMOJy4EHHME CBENEHUU O 310poBbe uesoBeka. Kpurepuin Ban
XOBEHa MOXHO BBIIIOJHUTH C ITOMOLIBIO IIPOLEAYPHI MUHUMAJIBHOIO IEHCTBHS, KOrAa
KJIETKA HE pa3pyllIaloTCs, & aTOMbl 3TUX KIJIETOK SBISIOTCA NEPBUYHBIMU MCTOYHUKAMHU
PETUCTPUPYEMBIX TOPCHOHHBIX CIEKTPOB, IIEPEBOAATCA B HEPABHOBECHOE COCTOSIHUE C
MOMOIIIBIO BHEITHETO BO3MYIIAIOIIETO AeWCTBHA. PabOTHI B 3TOM HampaBICHUH HAXOISATCS
II0 CYHIECTBY B Hayajle CBOETO Pa3BUTHUSA U BECbMa Ba)KHBI, HAIIPUMED, B IUIAHE U3YYCHHUS
(GU3MKH CO3HAHMS U TIOJICO3HAHUS YEJIOBEKa.

JleTekTHUpOBaHKEe CTATHYECKUX TOPCHUOHHBIX MOJIEH
Kak yxe ykaspiBanock Bbilie, BrepBble A.E.AkuMoB [4] yka3piBal Ha BO3MOXKHOCTb

MOSIBJICHUS TOJIeH KpYy4YCHUA 0COOBIMH TCOMCTPUYCCKUMU HIIX TOIIOJIOTHUYICCKHUMU
(bOpMaMI/I. DEHOMEHOJIOTHYECKH UM MMpCaACKA3bIBAJIOCH, UTO TOPLbI KKOPOTKOI'0>» MUJIIMHAPA
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(D = H/2, D — nuametp nmauHapa, a H — ero minMHa) cO34al0T 30HBI IMOJSA KpPydYEHUS
[IPaBOBpAIIAIOIEro MMojis, a <«mimHHoro» muiauHapa (D < H/2) cooTBeTCTBEHHO MoIe
neBoBpamatomee. TakuM o00pa3oM, MOJBIA MWIMHAP TMPEIcTaBiseT coboi Hambomee
MPOCTOE  YCTPOMCTBO, CO3/AMOIIEE  TOIMOJOTMYECKOe  HMCKPHUBJICHHE  (DHU3HUECKOTrO
npoctpaHcTBa. [1o cymecTBy, MOJBIA WIMHIP — YHUKAJIBHBIA TeHEPATOpP MOJICH KPYUYCHHS,
B TOM CMEBICIIC, YTO TOpel IUIMHIpa (GOPMHUPYET TOJe KPYYEHUsS TPAaBOH WU JICBOU
NoJIIpU3aIiy (B 3aBUCUMOCTH OT COOTHOIICHHS MEXKIY JJIMHOW U JMaMETPOM IHMIIMHAPA), a
BHYTpH IIWIIMHIpA (HOPMHPYETCS MPOTHBOIOJIOKHOE IMOJIE TOMY, KOTOPOE BO3HHKAET Ha
TOpIIE WIHH]IPA.

DKCIEPUMEHTAILHOE TOATBEPKACHHE OTHX IMOJOKEHHIH O CTaTHYECKMX TOPCHOHHBIX
MOJISAX, UX CUMMETPHUH mony4ensl [11].

HemocpencTBeHHO T0Ka3aTEbCTBO ACHMMETPUH TIOJIST PU3NIECKOTO TPOCTPAHCTBA CIICTYET
U3 MCCIEOBAHUM CTPYKTYphI BOJIbI, OJYYEHHON C MOMOIIbI0 MEMOPAHHOIO 3JEKTPOIU3a
[12]. B [13] aBropel yKa3piBaiM, 4YTO BOJA, IOJYYCHHAs B AaHOJAHON TOJOCTH
AJIEKTPOJIM3Epa, MPEACTaBIseT CoOOW JieBOBpamaroIlyo Boay (L—cummerpus Bombl), a
BOJA, NOJIyYeHHas B KaTOAHOW TIOJOCTH OJJIEKTPOJIM3EPA, HMEET MPaBOBPAIAIOIIYIO
cummeTpuio (R-8oma). O0e 3TH BOJIbI KIMEIOT Pa3IHUHYIO0 CTPYKTYpHYIO cummerpuio [12] u,
YTO OUYEHb BAXXHO, PA3IUYHYIO OHOJIOTUYECKYI0 aKTUBHOCTD - TO, UTO HA3bIBACTCA “KUBAS"
— RBoaa u «meptBas» - L-Boja.

A.E.AxumoB BriepBbie B [4, 5] moka3ai 4To OOBIYHBIA MOCTOSIHHBIN MAarHUT MPEACTaBIISCT
CO0OM UCTOYHHK CTAIIMOHAPHOTO (MOCTOSTHHOT'0) TOPCHOHHOTO moJisi: N —moroc MaruuTa —
3t0 R (mpaBoBparmiaromiee) moie, a S — momroc Maruuta — 370 L (JeBoBpaimaroiiee)
TOPCHOHHOE T0JIe. DKCIEPUMEHTAILHO 3TO MOJATBEPKIACTCA C TOMOIIBIO JTFOOBIX
(GU3NYECKUX KCCICIOBAaHUI BOJBI, AaKTUBUPOBAHHOW COOTBETCTBeHHO R wmim L mosem
MOCTOSIHHOT'O MarHuTa.

Bona (ee ¢usnmueckue XapakTEpUCTHKH) M3MEHSIOT CBOM CBOMCTBA O] BJIMSHHEM ITOJIS
nUpaMuzibl, KOHyca (KaK TIIOJIble CTPYKTYpbI, TakK IeJbHbIE (OPMBI), YTO TaKKe
noATBEpKAaeT npeackazanus A.E.AkuMoBa, UCXOs U3 UJIEU TOPCUOHHBIX MOJIEH.

Bonma sBnsercs [eHCTBUTENPHO YHHBEpPCAIBHOM Cpelod, KoTopas cama (CBOMMH
(U3NYECKUMH CBOWCTBAMH) pearupyer Ha HaJlW4he TOPCHOHHBIX TIIOJIEH WM IOJeH
BpallleHUs,, a KPOME 3TOro, IMOCKOJIbKY BOJA SIBJSIETCS OCHOBHBIM KOMIIOHEHTOM JIFOOOM
KUBOU CTPYKTYPhI, TO UMEHHO 4epe3 M3MEHEHHE CBOWCTB CBSI3aHHOW M CBOOOJHOM BOJIBI
OpraHaMM >KMBOTO, JIFOObIE KUBbIE CUCTEMbl PEAarMpyroT WM «UyBCTBYIOT» TOPCHOHHBIE
10151 J1I00O0M BEJTMUMHBI U HE TOJIBKO IIOCTOSIHHBIE, HO U IEPEMEHHBIE.

TOpCI/IOHHI)Ie MHOJIA U CO3HAHHUC YCJI0BCKaA

O cBsI3M HAyKH M CO3HAHUSA BBICKA3BIBAIHCH MPAKTUYECKH BCE BBLAAIOIIMECS (DU3UKH MUPA.
Hanpumep, H.bop, B cBOMX Hay4yHO-IYXOBHBIX OYEpPKax IMOAYEPKUBAI HUICIO O TOM, YTO
¢busnka BrimodaeT B ceOs u co3Hanue. OH mucan [14] «IIpoGiemMa COCTOUT B BBISSCHEHHH
TOTO, HACKOJIBKO (PM3UYECKHH OIBIT MOXXET NMOMOYb HaM B OOBSCHEHHUH OPraHHYECKOM
’KU3HH, B €¢ O0TaThIX M Pa3HOOOPA3HBIX MPOSIBICHUIX.

42



TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

[Tocne H.bopa ¢ ananm3om 31Ol mpoOiemsbl dyepe3 (U3UKYy TOPCHOHHBIX MOJIEH BIIEPBBIC
BeicTynui A.E.AkumoB B 1998r [4, 5]. B coBpemenHoit (HOBO#) (husuKe, KpoMe 0OBIYHOTO
MOHATHUS O MAaTEPUH €CTh IMOHATHE MOJIEBOH MaTepUH, Ky/la BKIFOUAIOTCSI TOPCHOHHBIC TTOJIS
KaK HeOTheMJIeMasi CYIIIHOCTh CO3HaHMs. TOPCHOHHBIMYU TIOJISIMU CTaHYT Ha3bIBaTh TO, YTO B
COBPEMEHHON OWOJIOTHH pa3HBIMH aBTOPAaMH TIPUHSATO HAa3bIBaTh I0-Pa3HOMY. OJIHHU
Ha3bIBAIOT 3TO OMOMOJIEM, IPYTHE — IICU-TIOJIEM, UHBIC HAa3bIBAIOT MUOTHYECKUMHU JIYYaMH U
T.0. Bce cBolcTBa, KOTOpBIE XapakTEpHBbl Ui TOPCHUOHHBIX IIOJIEW, TOXKIECTBEHHO
COBIIQJAIOT C TEMH, YTO HAOJIOAAFOTCS B MPOSIBICHUH co3HaHus [15].

Ceroansi, Ha 3Tare 3apOXKJACHUS HOBOW IPbI YEIOBEUSCKOM ITUBHIIM3AIIUU, 3PbI HOOCHEPHI
no B.M. BepHanckoMy, HaO CYIIECTBEHHO MO-UHOMY OTHECTHCh K TOMY, YTO HAa3bIBAIOT
TOHKUM MHUPOM, CO3HAHUEM, YMOM U UX MPOSIBICHUEM.

Kak ormeuaer aBTop crathi A.CuraueB [15] ”"JlokyMmeHT, moamucaHHbId B KOHIE XX
cronerus, akagemukoM HAH Ykpaunst B.1.TpedpunossiM, B Oyaymiem, BEpOsITHO, TONAAET
B KakoW-HHOynb My3ei ucrtopud Haykd. B HeMm mnpuBeneHa HeOosblnas TablMyka, B
KOTOpPOW HamMCaHO, 4YTO MpocTas IUIaBKa MeTajula, €ro pasjiMBKa B M3JIOXKHUIBl U
3aCTBIBAHUE NIPU MWCHOJB30BAHUM TOPCUOHHBIX IIOJIEM, CO3JaHHBIX C IOMOIIBIO
TOPCUOHHOT'O T€HEpaTopa, JAIOLIEro TAKUE K€ M3JIYyYeHUs, KaK MO3T 4eJOBEeKa, MpUBENa K
TOMY, 4YTO MeTaul OO0JiaZaeT ONpeACICHHBIMU XapaKTepucTHKamu (yKa3zaHbl TMpeae
MPOYHOCTH, YIAPHOH BA3KOCTH, KOPPO3UOHHOM CTOMKOCTH).

BTOppIM IYHKTOM JOKYMEHTAa YKa3aHO, YTO NPU BO3ICUCTBUM HA METAJUI IOJAMU
TOPCUOHHOI'O T'€HEPATOPA, KOTOPBIA JAET TAKHE K€ U3JIYUYECHHUs], KAK MO3T YEJIOBEKa, METAJLI
CTAaHOBHUTCS aMOP(PHBIM, KOPPO3ZHOHHO-CTONKHUM, TPOYHBIM, TUTACTHYHBIM H T.]I.

Tpernit mOyHKT JMOKYMEHTa TJIACHT, 4YTO JeiicTBUEM CeHCHTHBA (T.e. CEHCOPHBIM
BO3J/ICHCTBHEM) TOOMIIUCH TOTO, YTO CTPYKTYpPHBIE M3MEHEHUS KPUCTAJUIMIECKON PEIIETKH
MPOU3OILIA TOYHO TaKUe XKe, T.e. ObUI MONy4eH aMOp(HBIA METal, HO BCe (PU3UUECKHE
XapaKTePUCTUKU MO MPOYHOCTH, IMJIACTUYHOCTH U KOPPO3MMHOW CTOMKOCTH OKa3aluCh
3HAYUTENIFHO BBIIIE, YeM y IpHuOopa, FTeHEPUPYIONIETO TOPCHOHHBIE OIS

Bce wu3BecTHBIC (1)I/IBI/I‘IGCKI/Ie 3aKOHBI HpI/IpOIlI)I HC TOJIbBKO HaXOIiATCA B CTPOI'OM
COOTBCTCTBUU C 3aKOHAMM IIPOABJICHUA pa3dyMad, HO U ABJIAIOTCS ITPOU3BOIHBIMHU OT HUX>.

BceoObemimtomuii 3aK0H MPUPOABI, 3aKOH ITUKIUYHOCTH BBITOTHIETCS KaK IS MaTEpHH,
TaK W IS CO3HaHUA. 3aKoHy (uU3MYecKkoMy, CHOPMYIMPOBAHHOMY JUIsl MEXaHUKH
N.HbtoToHOM <«BakoH JAEUCTBUS U MPOTUBOJAEHCTBUSI», COOTBETCTBYIOT JyXOBHEIE,
COLMAJIbHBIE, IPABOBBIC, ICUXOJOTHYECKUE U APYTHE B3AUMOOTHOIIEHHS MEKTY JIHOIbMU.

9Hepr1/151 CO3HAHHA U AYXOBHAA SHCPIUiad HCYHUUTOKUMEI.

CeromHs B MHUpE CIOXHWIACh KaTaCTPOMUUECKH TsDKENasi SKOJOTHYECKas CHUTYaIlus,
MOCJIEACTBUS KOTOPOM IMpeACKa3aTh MPAKTUYECKA HEBO3MOXKHO. ['JNaBHasg mpuyMHa 3TOU
CUTYallM¥ COCTOUT B HPABCTBEHHOM Jerpagallid CO3HAHUS JIOJIEH.

HpI/IHIJ'IO BpEMsA BO3BBICUTL YCJIIOBCUCCKOC CO3HAHUC, YUHTBLIBAA, YTO MBICJIb OYCHb TCCHO
CBsA3aHa C MaTepHeﬁ, HayKa € IOYXOBHOCTBIO, YCJIIOBCK C HpHpOI[Oﬁ U OCHOBOU 9TOMY
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aBisgeTca (U3MKa TOPCUOHHBIX MoJiel. Pa3BuTre 3TOro HOBOrO HampaBlIeHUs COBPEMEHHOM
HAyKH CBS3aHO ¢ poccuiickuMu yueHbIMU A.E.AxumoBsiM u I'.M.11IumoBeim [8].

3akJII04YeHue

HasBanme crathu ompeaenuiaa WUCTOPHUS, KOTOpas IIOCTHTIIAa HAyYHYIO Kapbepy
A.E.AxuMoBa, OOBEKTHBHO W TIOJTHO M3JIOKEHHAs Ha caiite «BTopast ¢usuka», Gmaromaps
Tpyay B.KuramoBa. B craThe maHa mombITKa MOATBEPAUTH TOMOJHUTEIBHO, YTO BCE, YTO
mpecKa3biBal U moaTrBepAmt pabortamu A.E.AKMMOB U €ro mocieoBaTelid, He TOJIBKO HE
UMEEeT HUKAKOTO OTHOIICHHS K JDKEHayKe, HaoOOpOT, MOATBEPIKIAET, YTO MCTHHA BCEr/a
pOXmaeTcss B TSDKENBIX MyKax. VHOTZIa WM dbamie BCero W3-3a CO3HATENBHOTO WIIH
0€CCO3HATETLHOTO OTHOIICHUS, KAK CAMUX TBOPIIOB HAayKH, TaK W OOIIECTBA HE CTOIBKO K
HayKe, CKOJIBKO K MX TBopuaM. [Ipumep 3TOMY BCSI UCTOPHUS C AESATEIbHOCTHIO KOMHCCHH
PAH no 6oprbe ¢ mKeHayKow.

A.E.AxuMOB yIIen u3 KW3HM, OCTABIIMCHh HE3ACIYXKEHHO OKJeBeTaHHbIM. [lo cyiecTBy,
paboTa akaJeMU4YecKOH KOMHCCHM CBeJach K YHHUUYTOXKEHMIO Ppa3BUTHUS HAy4HOTIO
HampaBJIeHUs 110 (PU3MKE U TEXHUKE TOPCUOHHBIX nojieil Poccuu.

HctuHa Bcerma BOCTOPKECTBYET M CO BPEMEHEM YUYEHBIM MHp OyJaeT BCIIOMHHATH O
TOPCHOHHBIX TMOJIAX, KaK celyac Mbl BCIIOMHHAEM O HWCTOPUHU Pa3BUTHs KHOCPHETHKH,
redetukd B CoBerckoMm Corose.

Ha camoMm nene npuopuTeT M3ydyeHus TOPCUOHHBIX MOEH, 3a10KeHHbI A.E.AKUMOBBIM -
TO OCHOBAa HAMpaBJIEHUS Pa3BUTHUA HayKd OyIyllero, Hayku U (PU3UKU CO3HAHUA U
MOJICO3HAHUS YeNIOBEKa, HAyKH, KOTOpasi MOXET U JIOJKHA MPEeIOTBPATUTh HPABCTBEHHYIO
JeTpaialvio O0IIeCTBA M COXPAHUTh ITUBUIIU3AIMIO HA TIAHETE 3EeMIIS.

Jluteparypa

=

Munnas k. Kopau co3nanus. [lep. ¢ aarn. Codus. Kues. 1995.¢.416.

2. AxumoB A.E., bapuyk B.B., Tapacenko B.fl. JlanmpHOneicTByIOmMUE CHHHOPHBIE
nosisi. duznueckue moaenu. AH YCCP. UTIM. Kues. 1989.I1penpunt Ne4. ¢.23.

3. Bropas ¢usuka. http://www.second-physics.ru

4. AxumoB A.E. ®DeHOMEHOJIOTMYECKOE BBEJACHHME TOPCHOHHBIX IOJNEH M HX
OposiBIICHHEe B (YHAAMEHTAIbHBIX OJKclepuMeHTax, // [Opu30HTBI Hayku W
texnonoruii XX| Beka: Tpymel. T.1 / MexayHap. MH-T TE€Op. M HPUKI. (DU3UKH
PAEH. - M.: ®0OJIMYM, 2000. -C.139-166.

5. AkumoB A.E. DOspuctuueckoe oOCyxkJeHHe mpoOJeMbl TOHWCKA  HOBBIX
nanpHoaeiicTBuil EGS —konnenuuu. // Co3nanue u ¢pusndeckuii mup. Bbim.1. 1995.
c.36-54.

6. AxumoB A.E., ®unoree B.Il. DOkcnepuMeHTanbHbIE TPOSBICHUS TOPCHOHHBIX
nonieit u Topcuonusie Texnonoruu. M.HTL «MudopmTexnuka», 1996.c.69.

7. Edpemon A.Il. Kpyuenue npoctpanctBa BpeMeHH U 3PGHEKTbl TOPCHOHHOTO TOJS.

Ananutnueckuit 063op MHTII BEHT. —M. 1991.c.76.

Munos I'.1. Teopus ¢pusnueckoro Bakyyma. Hayka. M. 1997.

http://www.inauka.ru/news/article91434.html

©

44



TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

10.AxumoB A.E., Kypuk M.B., Tapacenko B.B. // Buorexunonorus, Ne3, 1991 ¢.69-70.

11.Kypuk M.B., Kypuk A.M. // KBantoBas marus. 2. 2005¢.4134.

12.Tony6era H.I'., Kypuk M.B. OcHOBBl OHO’HEProMH()pOPMAIIMOHHONW MEIUIIHHBI.
AJIE®-VYkpanna. Kues. 2007.c.192.

13.®enotkun .M., IllanmoBamox H.U., boposckuit A.B. K Teopum ¢uzundeckoro
Bakyyma. Bunnuma. 2004.c.263.

14 .bop A. Uzbpannsie Tpyast. Ctateu. 1925-196'€. M.Hayxka, 1971.C.518.

15.CuraueB A.A. Hayka u co3HaHue. DJNEKTPOHHBIN KypHan <«3HAaHHE, NOHMUMAaHHE,
ymenue». Nel 2009 http://www.zpu-journal.ru/e-zpu/2009/1/Sigax/

45



Marepuansl MeXIyHapoaIHON HayuyHOH KoH(pepeHuu. Xocta, Coun, 25-29aprycra 2009r.

HOJIA. AETEKTUPOBAHUE. 'NITOTE3bI

JHepreTuKa COJIHEYHOr0 BUXPEBOT0 U3JIyYeHHS U €ro
B3aNMOJAeHCTBHE C BEIeCTBOM

Huxkonbckuii I'.A.

Kadenpa ¢usuku armochepsr Puznueckoro ¢-ta CIIOI'Y,
Cankrt-IlerepOypr, Poccus

HccnenoBanus NMpsSMBIX CBSA3EH MEXKy U3MEHEHUSMH B YHEPTETUYHBIX TTOTOKAX COJHEYHOU
panuaruu (IpH M3MEHSIOIIEHCS COJHEYHOM aKTMBHOCTH B mukimax Ne 21, 22u 23) ¢
BPEMEHHBIMH BAapUAlASIMH ONTHYECKOW M CHHONTHUYECKOW IMOTOJbI OBLIMA BHITIOJHEHBI HA
ropabix crannusax "Yeret" (3,1km) m "Comneunas” (2,1km) Ha CeBepHom Kaskase.
[Tocnenyromiee OCMBICIEHUE BCErO OObEMa IMOJYYEHHBIX PE3yJbTaTOB M IPHUBJICUCHHBIX
UCCIIeIOBaHUN B O0JIACTSX, CMEXKHBIX K (hpu3mke aTMocdepbl: METEOPOJIOTHH, COTHEYHO -
3eMHOW (U3HKE © acTpOPU3UKH TMO3BOJIWIO OOHAPYXKUTh B COJHEYHBIX IMOTOKAX
MPHUCYTCTBHE CrnHpanbHO-BUXpeBoro u3nydenus (CBU) ¢ (GOHOBBIM ypOBHEM SHEPIHH
MPUOIU3UTETHHO 10 3pF/C'CM2, JTOCTUTAIOLIUM BEJIUYUH ~ 10 - 10 s Clly4ae BBICOKOU
COJIHEYHOM aKTHUBHOCTH.

WCTOYHUKOM JKECTKMX KBAaHTOB BHUXPEBOrO TOJsl (COMPOHOB), COIVIACHO MPHUHSTOM
KOHIIEMIIUH, SBISIOTCA spa n30TornoB atomoB C u Fe, Bo30yxneHHbIx B siape ConHIa Ha
BBICOKME 3Heprernuyeckue ypoBHU. KBant CBW - cnupoH, Kak Mbl I0JIaraeéM, HMMEET
suepruro (E,~10° opr) u maccy nokost (~1.210°%r), cmr (+/-1), ummynse (~10™° r-em/c),
3HAYMTETBHBIN MOMEHT MMITYJIbCA U HE MMeeT 3apsiza. B Bepxmeil xpomochepe E ~ 310
apr, ckopoctb ~ 610° em/c, mmmymse ~ 6102 - -em/c. Ckopocts smucenn crmposos ~10H
KBAHTOB/C, CBETUMOCTbH ~10% 3pr/c TpH YaCTOTE KBAHTOB 610" I'm. IToroxkn CBU
3¢ (HEeKTUBHO B3aMMOJIEHCTBYIOT C AJIEKTPOHAMHU KOPOHBI, JIETKO YCKOPSAIOIIUMH HUX 0
CBEPX3BYKOBOM CKOPOCTH.

Hannune y KaXgoro MCIyCKaeMOro BUXPEBOIO KBAaHTAa KOHEYHOM MacChl U DHEPIUHU W,
HAIIPABJICHHOTO 10 pajuyCy UMIIyJIbCa, ONPEIENIeT BCECTOPOHHIOK HAIPABICHHOCTh MX
pacnpoCTpaHEeHUs, TO €CTh MO CYTH HMX KBa3W-aHTUTPABUTALMIO, JACHCTBYIOIIYIO Kak
BceoOmmii pacumpstomuii pakrop. Ho, mockonbKy, mpuaanHas COUPOHY NMPHU POKICHUH
DHEPrusl KOHEUHA U PacXOLyeTCs IPU KAKIOM JAaKe DJIEMEHTapHOM €ro B3aMMOJECHCTBUU C
JJIEMEHTAaMH BELIECTBA, CIEA0BATENBHO, BOIPEKU IIUPOKO PACIPOCTPAHEHHON B HACTOSLIECE
BpeMsi THIIOTe3e, pacliupeHue BceeneHHON mnponosmkaercd, HO 0e3 Kakoro Jmbo
M30BITOYHOTO YCKOPEHUS, U CKOpEe AaXKe, C HEKOTOPBIM 3aMEJICHUEM.
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N3pacxomoBaB BeCh 3amac dSHEPTUM HMMIYJIbCa W MOMEHTa HWMITYJIbCA, CIHHPOHBI
MPEBPAIIAlOTCS B IIEPBUYHBIE JIEMEHTHI TEMHON MaTEepUH, 3aNIOTHSIONINE BCIO Beenennyro.
"Xomoaueie” cmuponbl (2.73 K) B3auMOIEHCTBYIOT TOJBKO C TaJlaKTHYECKUMHU
TPaBUTAIMOHHBIMHA TOJISIMH, CcOOMparomuMu uX B oOjlaka W jajnee B CIOHpaIbHBIC
obpazoBanus. [1ogoOHBIM 00pa3oM MPOUCXOTUT MPeoOpa3OBaHME 3BE3THOTO BEIIECTBA B
TEMHYI0O MaTEepHUIO, KOTOpas BIIOCJIEICTBHM MOXKET YYacTBOBaTh B TIPOIECCE CO3TAHMUS
CJICITYIOIIETO TMOKOJICHHS 3Be3]], TAJIAKTUK, UX KJIACTEpOB W Tpymm. B cBs3m ¢ TeM, 4TO
MIPEIJIOKEHHBIE BBINIE JAaHHBIE O CKOPOCTH IMHCCHH W IMapaMeTpax CIHUPOHA, B CIydae UX
aJICKBAaTHOCTH, MOTYT WMETh CYIIECTBEHHOE 3HAYCHHE I PAa3BUTHS KOCMOJIOTUYECKHX
TEOpUil, OYEBUIHO, CIEAYET OIICHUTh BO3MOJKHBIC Tpejesbl moteph Macchl CONHIEM |
W3MCHEHHSI BKJIaJa BUXPEBOM DHEPTUU B PAJAMAIIMOHHBIN OalaHC TEJI COTHEUHON CUCTEMBI U
00BEKTOB MpoXoAsamuX BOIM3u CorHIIA.

CornmacHo TPWHATOW KOHIENIMH, K W3BECTHOMY 3HadyeHHI0 cBetuMmoctd CorHia
LO=3.82&10> apr-c'l, HeoOxomuMo no6aute LO =1x10* 3pr-c'1, torna L;© =
3.9%10% apr-c'l. B macrosmmii nepuog Macca CouHila oneHnuBaercs kak MO = %10% .
SAnepHbplii peakTop "chemaeT’ B Toj 1.5%107° I., a B TEYECHHUE 5x10° ner: 0.77%10% .
ConHeuHsIii Betep yHocHT B Teuenne 5x10° mer 0.066610% r. CBU saGeper B TeueHue
5x10° mer Mcgy= 10" x 1.%10%° x 5x10° x 3.1x10" = 0.18%10%r.

Takum oOpazom, m3MeHeHne macchl COJHIIA B TEYCHHE MPOJOJDKUTEIHHOCTH €r0 KU3HU
COCTaBUT:

Bpewms: 0 ner 5.1 ner 10" et
Macca: 3,029-18°r 2:10°r  0,971-18r

13 51X cooTHOmEH I cnexayer, uto B Tedenne ~10'° mer ComHie MOXeT mOTepsTh OKOJIO
68% mnepBoHauanbHOW Macchl. (OJHAKO, COTJAaCHO MOJCIBHBIM  HCCIICOBAaHUSM
P.Kunnenxana (1990) [1], BepxHuii mpenen moTepb Macchl i Takux 3Be3q kak CoHIe
MOXKeET ObITh onmycTUMBIM 70 80 %,HO Takue MOTepH MAcCChl HE MOTYT OBITh IPHUITHUCAHBI
ConHiy, Aake eciiu MPUHAThIE HAMH OLIEHKH YHECEHHON CIIMPOHAMU COJTHEYHON MaccChl, HE
BIIOJTHE JOCTATOYHBI. TakuMm 00pa3oM, ¢ ATOW CTOPOHBI HE OKHUIIAIOTCS apTyMEHTHI IPOTUB
cymectBoBanus CBU u ero rmaBHOM poiu B (OpMHUpPOBAHMM OCHOBHOM MacChl TEMHOM
Marepuu BO BeeneHHou.

Teneps mepelneM Ha 3eMHOM Makpo ypoBeHb. Ho mpexnae, mo-BuaumMomy, Cileayer
COCTaBUTh, XOTS Obl B OOIMX Yeprax, NPEACTaBICHHE O MOJJIEPKUBAEMOM HAMHU
mexaHm3me B3aumojeiicteuss CBU ¢ reocdepamu. s aroro obparumes k cxeme (puc.l),
Jaolied NpeACTaBI€HHE O XapaKTepe paclpocTpaHeHHs (OHOBOIO U KBasu-
kouumupoBanHoro  CBU (1 Apyrux — COJHEYHBIX — W3JIyYeHHH,  HalpHMep,
anekTpoMarHutHoro — OJIM) or wucroyHMKa 0 3eMiIM U B3aMMOJCUCTBHU
koyummMupoBanHoro CBU ¢ BHyTpeHHUME cTpyKTypamu 3emun (pokycupoBka). Ha HOUHOI
CTOpPOHE  BBIXOJSIIEE CKOHIEHTPHPOBaHHOE crupaibHO-BuXpeBoe mnoie  (CBII)
CBOpAYMBAETCS B CPEPUUECKHUM MU JUIMIITUYECKUN CUpaibHO-BUXpeBol conutoH —CBC,
¢burypupyromuii B nedatueix uzganusx kak HJIO.
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DddexThl TpU KOHTAKTaX C MOJOOHBIMH COJIMTOHAMH (TaK)Ke NIMPOKO H3BECTHBIMU Kak
aHoMaJibHbIe aTtMocdepHbie siBieHusT — AAS) u compoBoxaaromie AAS dusnueckue
MPOSIBJICHHS OBLIM CHCTEMATU3MPOBaHHI eiile B padote [lnaToBa u Py6rosa (1991r.) [2].
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Puc. 1. CxemaTtnueckoe MpeacTaBieHUE IMporecca (opMUpOBaHMS HAMPaBICHHOTO IOTOKA
crmpansHO-BuxpeBoro maayuenus (CBU), obmywaromero 3emio u3 OGOJBIIOTO COTHEYHOTO
msaTHa. M3 ¢porocdepsr CorHIla Tak:ke UMUTHPYIOTCS: AIIEKTpOMarHuTHoe u3nydenue (3JIMU),
¢donoBoe m3nyuyenrne CBU, marautHoe none (MMII), conneunsie kocmuueckue nyun (CKJI) u
BBIOPOCHI COJHEYHOro BemlecTBa (dpymiun). M3 tena ConHIa MCXOAUT IPaBUTALMOHHOE IOJIE
(rpaButanms). M3 codHEYHOW KOPOHBI BBIOPACBHIBAIOTCS pPAJAUATbHBIC JIyYeBbIe MOTOKH
COJIHEYHOTO BerecTBa (comHe4yHblld BeTep). OKpykeHHe 3eMIM CXeMaTH4YeCKH MPEICTABICHO B
Buge psma chepuyeckux 000mouek (CIOEB), COCTOSIINX U3 Pa3IMYHBIX (DU3HUECKUX
cyOcTannuii: Maraurocdepbl, uoHochepsl, Tpomnocdepsbl, ruapochepsr, OHochepsl U
texHocepsl. CBU serko mpoHWKaeT B 3eMHBIE HeIpa, HO TOJBKO 0 TBepAoro siapa. JKumakas
obonouka siapa xopoto npeiromisier CBU, codupas kommMupoBaHHOE H3TyUCHUE Ha TPaHULE
reonna. PokycHoe matHo CBU, oneHnBaemMoe 1mo pazMepam KpaTepoB, HaXOIUTCS B Mpeeiiax
HECKOJBKUX AecsATKOB MeTpoB. CdokycupoBannoe CBU obnanaer BBHICOKOHW SHEPreTHUECKON
IUIOTHOCTBIO TIOTOKa. OJTH IOTOKH CIIy)KaT HCTOYHMUKAMH 0Opa3oBaHMs MHOTOYMCIIECHHBIX
arMocepHBIX aHoManbHBIX sBieHuit (AAS, a B yponoruun HIJIO), pasnudHbix pasmMepos, GopMm
U UHTEHCUBHOCTH cBedeHus. CBoeoOpasHbl BBIXOIbl TOPOUAAIBHBIX cOMUTOHOB CBU u3
BOJIHBIX TJIyOMH, HaOIIoJaBIINecs ¢ OpOWTHI B BHIE OTPOMHBIX BOJSHBIX KOJEC U CTOJIOOB.
Bricokass oObeMHasi KOHLEHTpalMs SHEPrHMM B COJMTOHAX NPHUBOAMT B psAc CIy4daeB K
HPUPOTHBIM M TEXHOTEHHBIM KaTacTpodam.

C uenpo KOHKPETHU3AIHUU CXEMbI PACIIPOCTPaHEHHs MPOIOJIBHBIX BOJIH B Henpax 3emin [3]
HaMH OBUTH MIPOBEJCHBI (B MEPUO/] TOJHONYHUSI U YacTHuHOro 3atMeHus Jlyner 17.08.08)
U3MEpPEHHUs] MHTCHCHBHOCTH BHXPEBOTO H3JIyU€HHs, BBIXOJSIIEr0 U3 TIyOMH 3emiu.
@ukcanys NPOHUKAIOIIET0 BICOKOYACTOTHOTO M3IYYEHHUS! OCYLIECTBISIACh PaluOMETPOM
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UT'A-1%, ¢ Beixoma KOTOPOTO BBIJICJICHHBI HU3KOYAaCTOTHBIA MOJYJIUPYIOIIAN CHTHAN C
MPOMEXYTKaMu 5-15MHUHYT HanpaBIssICsS B PETUCTPATOP.
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Puc.2. Usmenenns curnana paguomerpa MI'A-1 B nepuoa nonHoiayuus 17.08.08.Makcumym
gacTHOTO 3aT™MeHus JIyHbl (10 81%)omneperxan MaKCHMYM MTOJTHOJIYHUs Ha OMUH.

Ha puc. 2 npencraBiensl H3MEHEHHs CUTHANA, MpUHATOTO paguomerpoM ¢ 001 05v 1o 054
OOm 17 aBrycra 2008 Bemneck B 01u 45v 1 0x0110 HyJIEBBIE 3HAUCHHSI CUTHAJIA B TIEPUOJ C
024 10m 1o 034 27/m 30c MOTYT OBITH OOBICHEHBI OCOOEHHOCTSIMH MPOIIECCOB OTPAKEHUS U
NpeIoMIICHHS IPOHUKAIOIIETO U3yYeHUs Ha BHEIIHeW rpanuie sapa 3emiu. Cornacuo [3]
9Ta TpaHuIA SBISIETCS HanboJee pe3KoW TpaHUllel pasaena B Heapax 3eMiIH, Ha KOTOPOU
OTpaXCHHE ¥ TPEITOMJICHHE IPOJIOJIBHBIX BOJIH IMPOWCXOJHUT BeChMa WHTEHCHBHO. [lpwm
MPEJTOMJICHHH U TIOCJICIYIOIIEM NMPOHUKHOBEHUH B SIIPO CKOPOCTh CEMCMUYECKOW BOJHBI
ckaukoM wm3Mmensiercs ¢ 13,6 km/c 10 8,1 km/c [3]. OtpakeHHass KOMIIOHEHTa BOJIHBI
COXpAHSIET TMPEKHIOI CKOPOCTh, HO IUIABHO ITOBOPAYMBAET K 3EMHOW MOBEPXHOCTH,
MOCKOJIBKY 3eMJIsl BeJIeT ce0sl TI0 OTHOUICHHIO K CEMCMOBOJTHAM KaK MPEJIOMIISIONIAs JINH3A
(cM. puc. 3).

CKOpOCTh COJTHEYHOTO MPOJ0IbHOTO BHXxpeBoro m3nydenus (CBU), mo kpaitnelr mepe, Ha
MOPAJIOK BBILIE CKOPOCTU CEHCMHUYECKHX BOJH, OJHAKO H3-3a IPOJOJBHOTO XapakTepa
konebaHuii B3auMojelicTBHEe ¢ BemecTBoM obonouek 3emumm 'y CBU  okaswiBaercs
NOJOOHBIM, KaK M JUIsl ciaydas CeCMOBOJIH. B TakoMm cilydae MOXXHO Iojlaratb, 4TO
TPAEKTOPUU Ha PUC. 3 MOTYT IMOJHOCTBIO COOTBETCTBOBATH XAPAKTEPy PaCHpPOCTPAHEHMS
CBHU, 3a uCKIOYEHMEM BPEMEHM IpOXOXKIAeHHus, koropoe miusi CBU ymenbmmtTcs 1o
€AMHMI] MUHYT.

Ha puc. 3 nokazaHbl B IJIOCKOCTH MEPUIMOHAIBLHOTO CEYEHMsI TeouJa pacueTHble MyTH
MPOXOKJAEHUS MPOJOJBbHBIX CEMCMUUYECKUX BOJIH YE€pPE3 MOJEJBHO IPEJCTaBIEHHbIE HEApa
3emun. Ilocine nocTwKeHHs TOYKM KacaHds Ha TpaHULE SApa OTPaKEHHBIM JIyd
HaIlpaBJIsIeTCSl K 36MHOM IMOBEPXHOCTH, a MPEJOMIICHHBIM JIyd YXOIWUT B SIAPO U, TaAKUM
o0pa3oM OHU 0O0pa3yloT 30HY TEHH, TO €CTb O00JacTh CBOOOIHYIO OT MPOJOJBHBIX

YU A-1 paspa6oran dupmoii «laiit-2», 1 Ya, 1st 0GHAPYKEHHs 30H BBIXOIA 36MHOTO IPOHUKAOIIETO H3IyUCHHS 1
U3MepeHus Tojieil OM00OHEKTOB.
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CEeiCMOBOJIH |, TIO aHAJIOTHH, OT MPOHUKAIOIIET0 BUXPEBOTO U3ITyYeHHUsI KaK BHYTPU T'€OHIa,
TaK M 3a MpeaesaMHu 3eMHON MmoBepXHOCTH. OYeBHUIHO, YTO HAOIIOAATENh, HAXOIAIIUNACS
BHAYajie BHE TPAHUI] 30HBI TEHH, HAIIPUMED, B 30HE, 0003HadeHHOH Kak 20, moxydan CUrHai
u3 20-TM MHHYTHOMW 30HBI 00JIACTH MPEIOMIICHHBIX JIyuell (cM. prc. 3), HO TOCie BCIIecKa
(cM. puc. 2) on yxe ObiT Ha 45’ W He MONyYan HUKAKMX CHUTHAIOB JI0 TEX MOp, MOKa He
OKaszaJcs 3a OTMETKOM 75, 3a BepxHeill rTpanwmiieii 30HbI TeHu (1341 MuHYTa B O0JacTu
orpaxenus). Takum oOpazom, 3oHa Tern 17.08.08.mokpeiBana B Teyenne 1u 17,54 He
menee 0,25% nHenmp 3emnu, aumas OPUTOKA BUXPEBOM HSHEPTUU 3Ty yacTh Henp. Ho
MaKCHMaJbHbIe 3P (EKThI JOIKHBI MPOSBUTHCSA B MEPUOJIBI BXOJA U BBIXO/A B 30HY TCHH U
BOJIM3H 3eMHOM moBepxHOCTH. Ha Gonbmmx rmyOuHaX MOCIENCTBUS JTOJDKHBI TIPOSBISTHCS
4yepe3 CyTKU Wim Oosiee.

B HeApax
Jemum 13

HCTOMHHK A
B-rToune E.

Puc. 3. MepunuoHanpHBIH pa3pe3 reoujia ¢ TPACKTOPUSMHU PACIPOCTPAHCHUS TPOAOIBHBIX
CEMCMUYECKUX BOJH M3 MOINOBEPXHOCTHOM obOmactu wx remepanuu (E). Iudpsr BIojs
OKPY)KHOCTH COOTBETCTBYIOT OTpe3KaM BpeMeHH (B MUHYTax), HCOOXOIUMBIX CCHCMOBOIHAM
JUISL TOCTIDKEHUS YKA3aHHBIX TOUEK HA MOBEPXHOCTU Teouga. TeMHBIM TpeyrojbHUK CIIpaBa
MTOKA3BIBAET 00JIACTh KOHIIEHTPAIIMH SHEPTHH ceficMoBOIIH w/wiu moast CBU.

Oco0eHHO cileyeT OTMETHUTh BCIUIeCK curHama g0 66% @ 0lu 45v) 3a 15 muH mepen
NpUX0J0M 30HBI TeHH B NyHKT HaOmrogenus (CII6). HecomueHnHo, 4TO 3TO 3(deKT
MIPEIOMJICHHON KOMITOHEHTHI JTy4a, & HE CKOJIB3SIIEH B TOUKE KaCaHUS HAa TPAHUIIE C SIAPOM.
Brionne BeposATHO, YTO MOCHEAYIOUMI aHAIN3 JTUHAMUKH aHAJIOTHMYHBIX 3KCIEPUMEHTOB
BBISIBUT MHTEPECHBIE CTPYKTYPHbIE OCOOEHHOCTH MOTPAaHUYHON 00JIaCTH MEXy MaHTUEH U
AIpOM 3EMIIH.

YroObl Ha KOHKPETHOM COOBITUM YOEAWTHCS B BO3JACHCTBUU BUXPEBBIX IOTOKOB Ha
atMoc(epy, a 3aTeM, U OLIEHUTh MPUKIAIBIBAEMYIO TIPH 3TOM K HEH MOIIHOCTH BUXPEBOTO
U3JIydeHus1, oopaTuMcs K coobrtrio okTsiops 2003t (puc. 4). 3aperucTprupoBaHHbIE HAMH B
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BBICOKOTOpPbE JIaHHBIE CBHUJAETEIBCTBYET O MNpsMbIX BozjaeiicTBusax CBW Ha oCHOBHBIE
MOroIHBIE METeomapaMeTphl — mpu3emuyio temmepatypy (T), naBnenue Bosmyxa (P), oGriee
coJep)KaHue BOASHOrO Mapa W 030Ha Haj miato IllamkaTMmas, rae pacrnojioKeHbI: Halla
BbICOKOTOpHas ctanuusa «ConHeunas—2», ['opnas acrponomuueckas ctanuus ['[AO PAH u
KucnoBopackas BeicokoropHasi Hay4yHas cranuust UOA PAH.

OObHapyxeHHOe HaMH CHH(a3HOe YObIBAHHUE JAaBJIECHMS U TEMIEPATYPHl B MPU3EMHOM CJI0€
aTMocdepbl SBISETCS, MO CYTH, AaHOMAJIbHBIM SIBICHHEM i OOBIYHBIX CHHONTHYECKHX
IIPOLIECCOB, HO MOJIYYaeT yJIOBJIETBOPUTEIILHOE OOBSICHEHNE B Ciydae, €CIM MPHIOKUTh K
cTron0y BO3Ayxa HajJ pallOHOM CTaHIUM COOTBETCTBYIOUIYIO IIOJBEMHYIO CHIY.
AHaNOrUYHbIE SBICHHUS C XOAOM JaBICHHUS M TEMIEPATyphl MPOUCXOAMIN HE TOJIBKO Ha
OJM3KO pacHOJIOKEHHBIX, HO M Ha JIOCTaTOYHO YAAJEHHbIX METEOCTaHLMSIX, YTO
CBUJETENBCTBYET O CHHONTMYECKOM  MacHITaOHOCTM  COJHEYHOrOo  BO3JEHCTBHS,
CHEU(PUYHOCTh KOTOPOTO YyKa3blBa€T HA HE TPUBHUAIBHBIM €ro XapaxkTep, He
COOTBETCTBYIOUIMI  3JEKTPOMArHUTHOMY WJIM TPaBUTAlMOHHOMY B3aMMOJEHCTBUIO.
BhInosHeHHbIe IO U3MEPEHHBIM JaHHBIM OLICHKHM IUIOTHOCTH 3HEPIUH, HEOOXOAUMOM Jis
peanu3anuy HaOIIOAAEMbIX aHOMAJUM, MPUBEIM K 3HAYEHUSIM, OJM3KUM K IOITYYEHHBIM
Jlx. BeGepom (10% spr/cm?c) B ero W3BECTHBIX SKCIEPHMEHTaX B MepUICHICKOM
YHUBEpCHTETE 1 B APTOHCKOM Jlabopatopun [4].
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Puc. 4. V3ameHeHus] TPU3EMHOTO JaBieHUs P u TemmepaTypbl Bo3ayxa T MpeacTaBiACHBI 1O
TpeX4acoBbIM JaHHBIM MeTeocTanuuu I[llamkarmac mus okrssOps 2003 roga COBMECTHO ¢
M3MCHEHUSMH COJTHEYHOU TOCTOSTHHOM B OOpaIeHHOM IKaje ee¢ 3HaueHUU. “ CITIOKOMHBIA™ X0
CHHONITHYECKUX BapHallMil B TICPBOU MOJOBHUHE MECAIA HAPYIIACTCS B MOCICAYIOIINE HEACH,
OYCBH/THO, YTO TIOJ BO3ACHCTBUEM BHEIIIHETO CUIIOBOTO (haKTopa.

Bropas monoBHHa CpemHET0  «CTaTUCTHYECKOro» okTsops Ha CeBepHoM Kaskaze
XapaKTepU3yeTCss YCTAHOBICHHEM TIIYOOKOTO aHTHIMKIOHA C  JaBJICHHUEM, TMPUMEPHO
MOKa3aHHBIM KpuBOW TeHICHIMS. AHAIN3 TEKYIIEr0 CHHONTHYECKOro MpoIiecca MOKa3hIBaeT,
yro yxe ¢ 16 okTsA0ps mox BO3JACHCTBHEM CONHEYHON AKTHMBHOCTH HAYWMHAETCS JECTPYKIIUS
€CTECTBEHHOT'O TEPMOOAPHUYECKOTO COOTHOIIICHHS B BO3IYIIHOM Macce Haj craniueit. Cienyer
00paTUTh 0cO00C BHUMAHHWE Ha XOJ COJIHEYHOW MOCTOSHHON B €€ OOpalICHHOM BapHaHTEe —
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“SC”, xoTopblii HeceT 0000IIEHHYI0 HHPOPMAIMIO 0 BKIane (oTpunarenbHoMm) B oTok DJIM
M3Iy4IeHus (mocTHrarommii 3eMim) YeThIpeX akTUBHBIX obmacteir (AO) NeNe249, 250, 25In
252, W3 KOTOPBHIX ONPEACNAIOIINMH SBIAIOTCS TepBasi M IOCIEOHSAS, HPUTOM MOIIHOCTD
nocjeqHel HempepslBHO Bo3pactana. lllmemomomoOnast ¢ mmkoM ¢opma kpusoir “SC”
ceuzereabcTByeT 0 Oamance 29.10Bkmaga AO Ne249 u Ne252 B DJIM wm3inyueHue, KOTOPbIH B
skcTpemyMme coctasisieT aumb 0,32%.BaxHo Takke ydecTb, YTO 3TOT SHEPreTHYECKUI BKIIA]
(oTpunaTeNBHBIN) anreOpanuecKH CYMMHPYETCSl C JHEPrHeH IO0TOKa CHIOBOTO (haKkTopa,
HUMEIOIETr0 MakcuMalibHoe 3HadeHne uMeHHo 29.10,mockoibKy o0e BaxHble AO HaxoAsTcs B
Hanbosee reod3(HEKTUBHOM HOJIOKCHUH OTHOCHTENIFHO LEHTPAIBHOIO MEpUIHaHa COTHEYHOTO
aucka (mo obe croponsl). Otcrona cieayer, yro kpuBas “SC” mpencraBiseT co00il HE TOIBKO
MOJIOKEHHE JMarpaMMbl HAIPaBICHHOCTH CHJIOBOTO (DaKTOpa, HO M SIBJSIETCSI OTHOCHUTEIBEHBIM
MOKa3aTeJIeM BapHalld ero HWHTCHCHUBHOCTH. VIMEHHO B 3TOH CBs3M mOKa3aTeneH (akT
KOHIIeHTpaIuu 3kcTpeMyMoB mapameTpos P, T u “SC” (SC)s6maumsu 00 UT 29okTss6ps 2003r.

JUii  TOCTOBEPHOTO COIOCTABICHHSI MPOIECCOB MPOUCXOASAImUX B (Qortochepe u B
atMocdepe Han «ConHeyHOW—2>», ObUTH TPUBJICYEHBI JAHHBIE NMPEUU3HOHHBIX W3MEPEHUN
conneuHoit moctosinHoi (CII), Bemymmxcs B peXHME MOHUTOPUHIa Ha KOCMHYECKON
mnatdopme COXO. DTU TaHHBIE MMO3BOJITIOT MMEHHO TI0 COBOKYITHOCTH napameTpoB CII u
P, T nomyunth OOBEKTHBHOE MpPEICTaBICHWE O BPEMEHM Haudala W TEMIIaX MPSIMOTO
Bo3zeiictBuss CBU nHa tepmommHammyeckoe coctosiHue (P, T) Hmwkueit Tpomocdepsr,
HaISIHO pearupyronieil Ha COJHEYHOE CHJIOBOE BO3JCHCTBHE (MIICabHO OIMUCHIBAEMOE
kpuBoit “CIT", cm. puc. 4). JIeWCTBUTENBHO, H3IYYCHHUE C IMOBEPXHOCTH (POTOCEpHI
00BIYHO M3MEHsETCs TONbKO B mpenenax 0,25%ot ypoBHS uznydenus cnokoitHoro ConHia
M, TOJBKO B CJIy4asX TOSBICHHS B LEHTPAIbHOM CEKTOpE COJHEYHOI0 JIUCKa
BBICOKOAKTHBHBIX oOsacTeid, cHkeHue CII BBIXOOUT 3a yKa3aHHBIM Impenen, JOCTUras B
oraenpHbIX ciydasx 0,5-0,6%.Ho skpanupoBanme msTHamu wu3inydeHus (ortoceps B
JICWCTBUTENIBHOCTH  YaCTUYHO  KOMIIGHCHpPYETCS  ysIpyeHHeM  (akeNbHbIX  TOJeH,
COIIPOBOXKJIAIOIIMX I'PYMIMbI MATeH. MakCcUMalbHbIM (pakenbHbII BKIIAJ, MO-BUAUMOMY, HE
npeBbimaer 0,35% or wu3nmydeHuss CHOKOHHOW ¢oTocdepbl ¢ TakoW K€ IUIOIIAIH.
CrnenoBaTenbHO, SKpaHUPOBAHUE MATHAMHU H3ITydeHUs (orocdepsl, MpomopUHOHATHEHOE
OTHOILLIEHUIO CYMMapHOH IUIOINAN MSITEH K IUIOMAAN COJIHEYHOIO AUCKA, MOXKET JJOCTUTaTh
0,8-0,9%.B Ttaxoii xe MpONoOpIHUHA MOXKET YBEIUYUBATHCSA MMOTOK BUXPEBOTO U3IYYCHUS U3
IITEH B MAaKCHMyM€ COJHEYHOW aKTHUBHOCTH, JOCTHTas MAaKCHMAaJbHBIX 3HAYCHHUU
IUIOTHOCTH TOTOKA HA 3EMHOIl MOBEPXHOCTH (Ha OCBEIICHHOHN coimueM cropone). ~10°
spricm®.c.
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Puc. 5. HuppoBoe mozanunoe uzoOpaxkenne Comura 17.11.2008.8 024 39m18c Ha miuHe
Bonmubl 171A (B muumsax Fe IX, X). Toneko B sxcrnepumente TRACE ymamock BOCCTaHOBHTH
n3o0paxkenre CONHIIA B MEPHOA MPOJOIKUTEIHLHONW OJIOKUPOBKU JETEKTOPOB Ha IuTaTdopme
COXO.

CymiecTBeHHOe BIMsiHHME Ha yBenndeHue motoka CBU Takke oOkas3bIBarOT OOJbIINE
KOpOHaIbHbIC AbIpbl, Ha 1-1,5 Hemenu, oCBOOOXKAAOIIME O IMOJOBHHBI MOBEPXHOCTH
coiaHeyHoro nucka (Hampumep, 15-23 HosOps 2008) ot ocnabieHus KOPOHATLHBIM
BEIIICCTBOM.

JlocTOBEpHBIM TOJTBEPKACHUEM CHIBHOTO Bo3pacTaHusi noroka CBU B 3toT mepuon
sBisieTcs OiokupoBka Ha SOHO GoNBIIMHCTBA AETEKTOPOB JKECTKOTO YIbTPAPUOIETOBOTO
usnydenus anmapatypsl EIT (Extreme ultraviolet Imaging Telescop@kassiBaetcsi, 4T0O B
nerektopax SOHONpucyTcTBYeT OCTaTOYHBINM BOASHOW Map, KOTOPHIN B CIIy4asiX Pe3KOro
yBenuueHus notoka CBUY BO3roHsieTcsi CO CTEHOK BHYTPEHHUX MOJIOCTEN M OCaXJaeTcsl Ha
0oJiee XOJIOIHOW MOBEPXHOCTH OKHA AerekTopa. Ha puc. 5 mpencraBnen caumok ConHIa,
nmorydeHHbI ¢ momoitnbio anmapatypbl | RACE B mepuon 6mokupoBku gerektopoB EIT.
Temnass o6nacth, 3aHHMMaroIlas OPUMEPHO TMOJOBUHY IUIOHIAAM COJIHEYHOTO JHUCKa,
SIBIIICTCSI TUTAHTCKUM (1o 1wiomamu) wucrounukomM CBU ¢ kBa3u-KOIMMHUPOBAHHOM
CTPYKTYpPOH TOJIsl U3ITy4€HHUs, HAKPBHIBAIOIIETO BCIO 3EMITIO.

B cBs3u ¢ Tem, uro CBU o0nanaeT cpaBHUTEIHHO BHICOKOW MPOHHUKAIOIIEH CIIOCOOHOCTHIO
(mpu mpoxokaeHWU dYepe3 3emito Tepsercss Tonbko ~15% osHeprum) W yHUKAIBHBIM
CBOICTBOM HCIIOJIb30BaTh JKUJAKYIO 000JIOUKY sipa 3eMIIU Kak (OKYCHPYIOILYIO JHH3Y (13-
3a MPOJAOJIBHOTO THIIA BOJIH IOJSI CHHPATBHO-BUXPEBOTO HU3NIYUYCHHs), (POKYCHOE ISTHO
CBU (c BbICOKOII 00bEMHON KOHIIEHTpAIMEll BUXPEBOW DHEPTUU) JOKAIH3YeTCS BOIH3H
36MHOM IIOBEpXHOCTM M TE€HEpUPYeT B psAde CIy4aeB KaTacTpOopUUeCKUe COOBITHS.
Hampumep, 18.11.08,T0 ecTh 4epe3 CyTKH TOCIE MPEACTABICHHOW BBINIC CHUTYAIUH C
KOpPOHAJIbHOW JBIPOM, Ha YTroubHOM maxte B JloHemke mpowmsomien BbIOPOC U B3PHIB
pyaHuuHOro rasza, upeBarblii rubensio 100 wyemoek. CyTouHOe 3ama3jbIBaHUE
TEKTOHUYECKUX IPOSBICHUI I10CJIE MAKCUMYyMa BHEIIHETO BO3JICHCTBHS HA 3EMHYIO KOPY —
XapaKTEepHOE SBJICHHUE.

B armocdepe Ham Mectamu BbIXOJla BHUXPEBOTO COJIMTOHA C BBICOKOM KOHIEHTpAlMEH
KMHETUYECKON 3HEpruu OOpa3yroTCsl CBETAILIUECS CTOJIOBbI MOHU3WPOBAHHOIO BO3JyXa C
npoaoikuTeIbHOCTRIO A dexTa or 100 mo 1000cexyna. B ciayuae momepedHoro pa3psiBa
Tela COJUTOHA OTAENbHBIE €ro CEeKIUU OyIyT CBOpauWBaThCcsi B ChepUUecKHe,
AIUTUNITUYECKUE WM TOpOUIaibHble opMaluu, NpruoOpeTaolire OTHOCUTEILHYIO CBOOOTY
MEPEABUKEHUS U MPOJOJIKATEIBHOE BPEMS CYLIECTBOBAHUS M3-3a MOCTOSIHHOM MOAIUTKH
gyepe3 (oHoBbIe BuxpeBbie mons. [IporumssiBatonime 3emito comutonsl CBU, Bwixonms B
aTMoc(epy, COXpaHsIOT caabyl pacXxoJUMOCTh U B 3TOH CBSI3U MPEACTABIAIOT PEATbHYIO
OMACHOCTh [IJII HOYHBIX TOJETOB CaMOJIETOB, OCOOGHHO B palloHaxX NepeceueHus
CPEIHEIIMPOTHOIO €BpPOa3uaTCKOro TEKTOHUYECKOTO nosica C pazjioMaMu
MEPUIUOHATBHOTO MPOTSHKEHUSL.

He BbI3BIBa€T COMHEHMS, UTO B OHCPI'CTHUKC aTMOC(pepHBIX IMpoLCCCOB OIIpcaAcAromas poJib
JOJI2KHa OBITH OTBCJICHA BOJIC HC TOJIBKO C TOYKH 3PCHUA €€ aKTHUBHOCTH B (1)8.3OBBIX u
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TCPMOJUHAMHUYCCKUX IIPOHCCCAX, HO U C TOUYKU 3PCHUA €€ aKTMBHOI'O B3aHMOJICUCTBUS C
BHUXPCBLIMU IIOJIAAMU.

Baxneiimee 3HaueHME WMEET YydacTMe BOIBI BCel ruapocdepbl B TIOOATHHBIX
JHEPreTHUYECKHX mporeccax (Kak cnenuUuIHOro akKyMyJsIsiTOpa COTHEYHON SHEPIUu), 4To
B 3HAUMUTEIBHOM MEpE OIpEAesieTCs aHOPMAJIbHOCTBIO €€ CBOWCTB M SIBISIETCS MPSIMBIM
CBUJIETEIILCTBOM  TIOCTOSIHHOTO  BO3JCHCTBHS  BHEIIHETO  (pakTopa, HEMPEPHIBHO
MOAIEPKUBAOLIETO BCIO 36MHYIO BOAY B SHEPTE€TUUYECKH MPUTIOHATOM COCTOSIHUU.

B cBs3M ¢ BBICOKOW AMHAMHUYHOCTBIO aCCOLMATOB M ITOCTOSIHCTBOM INPHUCYTCTBYIOLIEH B
PUPOJE AHOPMAIBHOCTHIO CBOWCTB BOJBI CJIENYyEeT KOHCTATHPOBATH, YTO aHOPMAIBHOCTD
BOABl HE CBsi3aHa C MOJEKYJISIPHOM AaccOlMAaTUBHOCTBIO, a C Oonee TIyOOKUMHU
IMHAMAYECKUMH TIPOLIECCAaMH, MPOTEKAIONIMMH Ha YpPOBHE KaKIOW WHAMBHIYaTbHOU
MOJeKybl. M3BectHo [5], 4T0 Bpems TpaHCISIMOHHO-BPAIIATEIBHBIX ITePEMEIICHUIH
MOJIeKYI BOXbI cocraBiasier 1,5 mukocekymmel (6,6610™" T'm). Bpems mnpeGbiBanus
MOJICKYJIbI B COCTaBE TOTO MJIM MHOTO accoldaTa olleHuBaeTcs yxe B pemnrocekynaax (10
15¢). IMo-BumuMOMY, asKypHasi CTPYKTYpa, TaK HEOOXOAMMAst [T MOABIKHOCTH MOJIEKYJI, ¥
OMWKHAS ~ YHOPSIOYEHHOCTh B PACIONOKEHHH  MOJIEKYNl  SBHJIUCH  CIEACTBUEM
MIEPBOOCHOBHOTO BO3JEHCTBUSI BBICOKOYACTOTHOrO BuXpeBoro wusnydenuss CoyHla Ha
00pa3oBaHNE MOJIEKYJISIPHBIX CTPYKTYP, MPUCTOCOOICHHBIX 7Sl KOJUIEKTUBHOTO JBM)KCHUS
MOJIEKYJI B JKUAKOCTSX H, OCOOCHHO, B Boje. TakuMm 00pa3oM, BBISCHSETCS, YTO BOJAA
o0Jjasaer cBepX BBICOKO AMHAMUYHON CTPYKTYPOH, JJII HENPEPHIBHON IHEPreTHYEeCKOn
MOJAJIEPKKH KOTOpPOMl B reocdepe MOKHO NMPUCYTCTBOBATH CHIIOBOE IOJIE€ KPY4YEHUS C
qacroramu ~10'° T’ OyHKIMK TAKOTO MO MOKET H JIOMKHO BEITIONHSTH, OOHAPYKEHHOE
U UACHTU(QHUIMPOBAHHOE HAMH, CIUPAITBHO-BUXPEBOE IOJIE, KBAHTHI KOTOPOTO (CIUPOHBI)
sMuTHPYIOTCS co ckopocThio 10™ ¢ BEICOKOBO3OYKICHHBIMU SIPAMH ATOMOB H30TOIOB
yriaepoa M kenesa, Haxomsmuxcs B aape ConHia.

31ech MPUXOAUTCS OrPAHUYMBATHCA TOJIBKO KOHCTaTalMed IIOJYyYEHHBIX HAMH U YyKe
U3BECTHBIX PpE3yJNbTAaTOB HAONIONEHUH, JIOMOJHEHHBIX JIOTUYECKHM HEOOXOIUMBIMU
CBA3YIOILMMHU 3JIEMEHTaMH, C HaJeXJ0H IPUBECTH B MOCIEAYIOIUX NyOIUKaLUIX
PE3YJIBTAThl MOJIEIBHBIX TOCTPOEHUI U pacueToB. JTO MOACHEHUE, [10-BUANMOMY, OYJET HE
JIMILHUM B CBSI3U C HEOOBIYHOM CTPYKTYpOM IpenaraeMoro CuupaibHO-BUXPEBOTO MOJIS.

3akJII04YeHue

CymiecTBoBaHMEe cOUpabHO-BUXpeBOro mojsi Ha ConHIle HE BbI3BIBAET COMHEHUU Yy
COBPEMEHHBIX acTPO(PHU3UKOB-COTHEYHMKOB, HO OHM mojapasymeBatoT, urto CBII,
3apoauBLIMCch Ha COJIHIIE, HE BBIXOIUT 3a Mpenebl KOpOoHbl. K BBISICHEHUIO BPEMEHHBIX U
MPOCTPAHCTBEHHBIX MapameTpoB coiHeyHoro CBII onHu mnoka eme He MNpUCTyHau.
O4eBUIHO, YPOBEHb MOTPYXKEHUSI B (PU3MYECKHE MPOLECCH B aTMocdepax 3Be3] M B UX
KOHBEKTHBHBIX 30HaX OrpaHUYMBAETCS HEBO3MOXXHOCTbIO XOTS Obl YacCTUYHOIO
BOCIIPOM3BO/JICTBA TAKOT'O POJia MPOLECCOB B 3€MHBIX YCIOBUSX. [[pOHMKHOBEHUE B TalHbI
TEPMOSIJIEPHOTO CHHTE3a U OCOOEHHOCTH €ro MPOTEKAaHUS MOXKET HAYaThCsS TOJBKO IOCIE
OBJIAJICHUSl YCIIOBUSIMU €ro MOJJEp’KaHUS B 3€MHBIX YCIOBUSX Ha OoJjiee WJIM MEHee
MPONOJKUTENbHOE Bpemsi. Ho naxe M B 3TOM ciydae OCTaHyTCS 3a IpeAesiaMu
OKCIIEPUMEHTA TOAABIISIFOIIECE OOJBITMHCTBO SIBIICHUW M MPOILECCOB, B TOM YHUCIE U
CHUPAILHO-BUXPEBBIX, MacmTaOHO mpoTekaomux B artmochepe Comnna. MmenHo

54



TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

TUTAaHTCKHE MACIITa0bl BUXPCBBIX IIPOLICCCOB Ha COJIHHC HC TIO3BOJIAIOT TCOPCTHKAM
IIOHATH, IPOYYBCTBOBATH U CMOACIMUPOBATL XAPAKTCPUCTUKU CIIMPAJIbHO-BUXPCBOI'O I10JIA,
OLOCHUTDb BO3MOKHOCTD U IMMApaMCTPhI €TO paCIIPOCTPAHCHH B FGJ'II/IOC(l)epe H KOCMOCC.

OnHako, Kak BBISICHUIIOCH, HA 3eMJle MPUCYTCTBYIOT OTUYETIMBBIC cleabl Bo3aecTBuss CBU
Ha Ouochepy M HeOpraHWYECKOe BeEIIeCTBO. [I0 MHOTOUYMCIEHHBIM clieJlaM Ha pa3HbBIX
CTPYKTYPHBIX YPOBHSX BeIlleCTBa CAeIaHbl olleHKu napamerpoB CBU. MoxHo yTBepkIaTh,
YTO MATOE B3aUMOJEHUCTBHE — BHUXPEBOE — pealibHO, OMOJOTUYECKHM M JHEPreTUYECKHU
3HAYHUMO.
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BBenenue

B cratbe «B mouckax nsaToit cuib» akaaemMuk E.b.Anekcanapos, oocyxnas “O6apruoHHYO”
runote3y «lIsToi cuibD», MoaraeT, 4To JUisl €€ pean3alid HEOOXOIMMO CYIIeCTBOBAHUE
YacTHUI[ C Maccoi Ha 15 MopsaKOB MEHBIIIE MAacChl ITOKOS 3JeKTpoHa (Me= 9,1095341028r),
HO TaKHe YaCTHIIBI €Ille He OTKPBITHI M TOMCKU MX HE SBIISIOTCS MEPBOCTECIICHHOM 3aaueii B
¢usnke BBICOKMX OHepruil. Yro Kacaercs camMoil “OapMOHHON”  THMOTE3bI, TO
npeanojaraemas B ee paMkax 3(h(GeKTHBHOCTh B3aMMOJICHCTBUI YaCTHIL BEIECTBA (CIle He
SICHO — KOI'Jla MPUTSHKEHUE, a KOTAa OTTAaIKUBAaHUE) He mpeBbiiaeT 1% 0T HbIOTOHOBCKOTO
npuTsDkeHus. OJHaKo Jake B 3E€MHBIX YCJIOBHSX Ha Makpo YPOBHE TMPOUCXOMST
BO3JICHCTBUS HAa BEIIECTBO HEKOTOPOTO (PU3WYECKOTO IOJSI HE SJIEKTPOMATHUTHOW U HE
TPaBUTAIMOHHON TPHUPOIbI, ¢ 3P(HEKTUBHOCThIO, HA MHOTHE TMOPSIAKUA IPEBHIIIAIOIICH
paccMaTpuBaemMyro B “0apuOHHOM MATOM cuiie”.

[TpumMepoM MOXKET CIIy)KUTh MEPEABUKCHHE HAa BBICOKOW CKOPOCTH OOJBIIIOIO TOBAPHOTO
coCTaBa Ha MYTH B HECKOJIBKHX JCCATKOB KHJIOMETPOB MPH OTKJIIOYEHHBIX IU3EISIX, B
pesyabTare coKoHOMIICHO OoKkojio 30Ckr comspku (14.02.1985, paiion ct. HoBbie Ilecku
BOym3u Ilerpo3zaBoacka, Kapenus) [1, ¢.211]. BMecTo nu3eneit TIroBoe ycuime co3aaBal
BUXPEBOU COJIUTOH, ABUTABIIUICS BIOJIb TEKTOHHYECKOTO Pa3jioMa, KOTOPBIH MPOJIeTal Mo/
9THM YYacTKOM JK.I. Tpacchl. Takoro pojila MPOUCIIECTBUS TOKA3bIBAIOT, YTO (DU3HMKH-
TEOPETUKH BEAYyT MOWCK areHTOB HOBOTO BO3JCWCTBHS HAa BEIISCTBO, HE MOJIHUMASICH HA
YpPOBHEM MHKPO(DHU3UUECKUX IPOIECCOB, TO €CTh MOJCO3HATEIIFHO OTPAaHUYHMBAIOT CBOM
TOPHU30HT COOBITUH U, CIIEIOBATEIBHO, A0CTPArupyOTCsI OT MOIIHBIX MPOSBICHUH BHEITHUX
CHLIL.

B cormacum ¢ Takol TO3MWIMENH JOCTAaTOYHO MHHOPHO 3BYYaT B MPEICTABICHUSIX
E.b.AnekcanapoBa MpeanonoKeHuss o GU3NIeCKord 3HAYUMOCTH “OapHOHHON~ TUIIOTE3HI:
«...C TIOSIBICHHMEM HOBOHM CWJIBI NMPAKTHYECKH HUYEro HE MEHSAETCS HH B 3€MHOW, HU TEM
Oonee B HeOecHOW MexaHWKe, NTa W BooOme B ¢u3nuke. 3a UCKIIOYEHHEM (QH3UKU
DJIEMEHTAPHBIX YACTHII, WIH, KaK Teleph dalle TOBOPST, GU3UKH BBICOKHX SHEPTUH, IS
KOTOpPOW OOHApyKCHHE <«IISITOM CHIIBI» OBUIO OBl OTKpHITHEM Beka. B a3rToil obmacTu
Hanbosee rIyOOKHX 3HAHUM O MaTepUH MPOJOJHKAETCS MEPUO]] 3aMEeUaTEeNIbHBIX YCIEX0B H
BEJIMKUX Hanexa. HoBas rumore3a mpsMbIM 00pa3oM HE BIHMCHIBACTCS B CYIIECTBYIOIIHE
HaOpocku Oyaymieil oObeIWHEHHOH Teopuu. [103TOMY SKCIIEpHMMEHTAIBHOE OTKPBITHE
MSTOW CHJIBI TIPHUBENIO OBl K CYIIECTBEHHOMY MEPECMOTPY HANpaBICHHUI MOWCKOB €IWHOU
TEOPUU U, MOXKET OBITh, JAJIO ObI STUM MOUCKAM HOBBIN PENIUTEIbHBIN UMITYIThC. DU3HKU-
TEOPETHKH, CKJIAJBIBAIOIINE MO3aMKy JKCIIEPUMEHTAIbHBIX (DAKTOB B C€IWHYI) KapTHUHY
MUPO3JaHMsI, C HAACKIOW MKAYT HEIOCTAIOMUX (PparMeHTOB, KOTOpHIE, OBITH MOJXKET,
OKaXyTCA KIIOYeBBIMH. HO HameXapl 3TH COYETAIOTCI C E€CTECTBEHHBIM HEIOBEPHEM,
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MOTOMY YTO OOJBIINE OTKPBITHS MPOHUCXOIAT peako. bmmxaiimee Oymyiiee MoKaxeT, 4yTo
IPUBJIEKIO BHUMaHUE HUCCIEAOBaTeNell — cilydyaiiHas TeHb Ha MOHOJHUTHOM (yHJaMEHTe
(GU3MKU WK cle] MTOTaltHOIO X0/1a BIUIYOb».

B 2005-2006rr. Hamu ObLTH OMYyOJIMKOBAHBI PE3YJIHTaThl MHOTOJETHUX HCCICIOBAaHUMN [2-
4] npsIMBIX BO3JCHCTBUI COJMHEYHBIX SMHUCCHH Ha IMOroaoo0pasyromiue mpoiecchl. Ha
OCHOBE MHOTOYHCIICHHBIX TPOSIBIEHUH COJHEYHBIX BO3MYMIAIONIMX (HaKTOPOB B
€CTECTBEHHOM CHHONTHYECKOM XOJI¢ OCHOBHBIX MOTOJHBIX METEOJIEMEHTOB OBLIO
UICHTU(PUIIMPOBAHO TPHUCYTCTBUE B TIOTOKE COJIHEYHOTO M3JIY4YEHUS BUXPEBOMU
KOMITOHEHTBI, HECYIIeH IHEPreTHYeCKH 3HAYMMBII UMITYJIbC U elle 0oJjiee dHEePreTUYecKu
3HAYMMBI MOMEHT uMIyibca. OKa3anoch, 9TO BUXpEBas KOMIIOHEHTa HUKAK HE CBs3aHa C
ANIEKTPOMArHUTHBIM H3i1ydeHueM CoJiHIa, KpOME MecTa PACMOJIO0KEHUs MX HUCTOYHUKOB
AMUCCUHM — SJIEPHOTO KOTJIa Hamed 3Be3fbl. Kak cTaHeT O4eBHAHBIM U3 MOCIEIYIOIIETO,
npeiaraemMasi KOHIEIIUS BUXPEBOM MATOW CHUJIBI BONIPEKH “OapHOHHOW THUMOTE3€ JOJHKHA
BHECTH 3HAYUTENbHBIE W3MEHEHUS B TMOHUMAHHE W TPAKTOBKY 3HAYMTEIBHOM YacTH
(bu3MYECKHUX MOCTYJIATOB, B MPEACTABICHUS O CTPOCHUU U JUHAMHUKE HACTOSILEH, MPOLLION
u Oynymieit BeceneHHOM.

Pe3yabTaThl HCCIEIOBAHUN COJTHEYHBIX IMUCCHI

MOHUTOPHUHT BapHalliii COTHEYHBIX AYMUCCUMA B YIbTPaPUOICTOBON, BUAUMON U OJIMKHEH
HK-o6nactsax crekrpa (Ha BbicokoropHod 0aze HUUW ®dwusuku CIIOIY) mpomomkancs c
1978 no 2002 rr. ['ogpl AMUTENFHOTO U3YYEHUS SJIEKTPOMArHUTHOTO m3mydeHus ConHIa
(OMUC) co3manu mouBy aisi  OOHApYXKEHUsl JIyU4eBOM CTPYKTYphl — BCILIECKOB
WHIYLUPOBAHHOIO  CIEKTPAJIbHOTO ONTHYECKOTO H3JIYyYEHHs U3 MHOIOYHCIECHHBIX
OTKPBITBIX  ()IOKKYJIBHBIX MAarHUTHBIX oOpazoBanuid [S5]. Bo3xgelicTBue BCILIECKOB
cnektpanbHoro OMUC Ha BenuuuHy o0miero npuroka Jyuyuctod sHepruu ConHIa B
aTMocdepy U Ha MOACTUIAIOILYIO TIOBEPXHOCTh COCTABIISIO B CIy4asiX BHICOKOH COJTHEUHOU
AKTUBHOCTH TOJIBKO HECKOJIBKO IPOLICHTOB. B CBSA3M ¢ TEM, 4TO JONOJHUTENIBHASL YHEPTHUS
BCIJIECKOB IIOCTYNAaeT Cpa3y Ha BCK OCBELICHHYK 4YacTb 3E€MHOrO Inapa, HoO
KpPaTKOBpeMEeHHbIMU TmopuusiMu (B Teuenue 1,5 - 2 wacoB)[6], BHOCHMBIC H3MEHEHUS
IIUPOTHOTO TPaJHeHTa TEMIIEPaTypbl BO3AYIIHBIX Macc He OyayT OKa3bIBaTh
KApAWHAJIBHOIO BIMSHUS Ha MEPUIMOHAIBHYI0 LHPKYJSALHMIO, HO CO31adyT BOJIHOBBIC
BO3MYIICHMSI B BO3AYLIHBIX IIOTOKAX.

C 200%r., mapamiensHO CO CHEKTPaJbHBIMH H3MEpPEHUSMH, BCE OONBIINI HWHTEpEC MHpu
MOJIEBBIX HCCIIEOBAHMUAX TPOSBIUICS K METEOPOJOTMYECKMM OT3BYKaM Ha aKTUBHOCTh
npoueccoB B ¢orochepe, xpomochepe u kopone Comnua. OueBUAHBIE BO3ICHCTBU
COJTHEYHBIX SMHCCHUH Ha METEOPOJOTHYECKHE, MOTOJHBIE W KIMMATUYECKHE IapamMeTphl
cHUCTeMBI "aTMocdepa - TMOACTWIAIONIAS TOBEPXHOCTH" TPHUBICKIN HAlle BHUMAaHHE K
OpsSMBIM DHEPTETHUECKUM BKJIaJaM, CBSI3aHHBIM, Kak oka3zajgock, He ¢ OMUC, a co
crimpanbHO-BuxpeBbiM m3nydenueM Conxua (CBUC) u3 akTuBHBIX oOnactelt GpoTochepsl,
KOPOHAJIBHBIX JBIP U MATHUTHON CETKH.

[To nabmogenusm B 2002 - 2003rr. u pe3ynbraraMm aHajiu3a psa HCCICIOBaHHWN B
Pa3IUYHBIX 001acTsIX GU3UKHU OBLITM OOHAPYKEHBI U UIACHTHU(PUITUPOBAHBI MTPSMBIC CHIIOBBIC
BozzeiictBus CBUC na atmocdepy, runpocdepy, mutochepy u ouochepy 3emnun. Tonbko
Ha CHIDKCHHE OapoMETpHUYecKoro maBjieHHs Ha 5-7 rlla B JOKaNbHBIX paloHaX
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pacxomoBaics notok sueprun (3-5)-10 apr/em® ¢. Ocoberroctr 3hhHeKToB BO3AeHCTBII Ha
reocheppl yKazald Ha CHEHU(PUUYHYIO BHUXPEBYIO TMPUPOJY OTOTO H3IIy4YeHHs, a
HaNpPaBICHHOCTh MOMEHTA KOJMYECTBA JBM)KCHUS M UMITYJIHCOB OPOUTATBHOTO U YIJIOBOTO
momeHTOB CBUC cBuaerenbcTBOBamM 00 00paTHOM (OTPHIIATENIFHOM) JABICHUU SHEPTHH
MOJIE ATOr0 M3JYYEHHUs Ha YaCTHUIbI BEIECTBA MO CPABHEHUIO C rpaBumnoiieM. OueBH]IHO,
9TO 3Ta DJHEPIUA HE SBISIETCS DSHEPrUed CBSA3M TPABUTHPYIOIIUX Tel, WMEIOUIeH
MOJIOKUTENbHBIA 3HAK, a SABISETCS HEMOCPEICTBEHHO JHEPTUed CHUPaTbHO-BHXPEBOTO
uznydenus: CoyHIla, HAIPABJICHHOTO 110 PaJnyCy U3 ero sipa [7].

Ycunenne coTHEUHON aKTUBHOCTH, HavaBIlIeecss BO BTOPoii mosoBuHE OKTs10pss 2003rona u
3axBaTHBILEE HAdaio HOSOps, MpeB30uuIo Bce mporHo3sl. 3a 20 queil uepes nuck ConHia
nponuid Ha reod3peKTUBHBIX MMpPOTaxX TPU MoInHeHme akTuBHbie 00gactu (AO) NelNe
249, 252 wu 257 M. puc. 1), mwiomanu msateH B kotopbix gocturainu 4000-6000
M.4.1. (MUJJTHOHHBIX YacTel TUCKa).

Haubonee aknentupoBanHbie atMochepHbie 3QhekTs ObLTH 3aUKCUPOBAHBI B TIepro 23-
28 okTsa6ps 2003rona, Koraa npsiMble BO3/IEHCTBUS MOIIHBIX COJTHEYHBIX COOBITUH HA XOJT
CYTOYHOTO IIMKJIa OCHOBHBIX TOrogHbix MereodnementoB (P, T) mposBuimch
UCKITIOYUTENBbHO OT4YeTNMBO. K cokaneHuto, crnekTpaibHoe uznydeHue CojlHIA B 3TOT
MEPHOJ] HE PETUCTPUPOBAIOCh M3-3a HaMWuus BepxHed obnmaunoctu. [lomydeHHble mpm
BBICOKOTOPHOM DKCIIEPUMEHTE JIaHHbIE HAOII0ICHNU, aHATM3UPOBAIIUCH B COMTOCTABIICHUH C
JaHHBIMU OJHOBPEMEHHBIX MPEIM3UOHHBIX HAOIIOJEHUI 3a COJHEYHOW MOCTOSHHOM Ha
mnatdpopme SOHO.Cnag BeTUYMHBI COTHEUHOHN MOCTOSHHOM B miepuo ¢ 17 mo 29 okTsa0ps
(cM. puc. 2), 3agaBaeMblii MOCIICOBATEIBHBIM MPOXOJOM MOIIHBIX TPYII ISITCH 4Yepes3
HNEHTPANBHBI ~ CEKTOpP  COJIHEYHOTO  JWCKA, IO3BOJWJI  ONPENCIHUTh  JAHArpamMmmy
HAIPABJICHHOCTH KOJUTUMUPOBAHHOTO U3JTyYeHHUsl U3 TE€HEH MATeH aKTHBHBIX oOnacteir AO
Ne249, No252 m Ne257 m omnpenenuTs BO BpPEMEHHM M TPOCTPAHCTBE MOJOKEHHUE
00O0OIIIEHHOTO 3KBUBAJICHTHOTO MCTOYHUKA CIHEIU(PUYIHOTO BHUXpPEBOro (cMm. jgasee)
M3JTy4€HHUs, OTBETCTBEHHOTO 3a CUH(a3HbIe U3MEHEHUSI TEMIIEPATYPhl U J1aBJICHUS B ITYHKTE
HaOmoneHus. YucieHHble OIEHKM [IOKa3bIBAIOT, YTO OSHEPreTUYECKUd  YpOBEHb
3apETUCTPUPOBAHHBIX HM3MEHEHUI COJIHEYHOM IOCTOSHHOM HEIOCTATOYEH ISl CO3/IaHUS
HaOJI01aeMoro Tepmobapuueckoro s¢dekra (cMm. puc. 2).
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23 X 2003
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Puc. 1. I'enuorpaduyeckass kapTa MarHMTHBIX IMOJIeH M aKkTUBHBIX oOjacteir ConHia 3a 23
okTsa6pst 2003roga; a —BOIM3M HeHTpa (HEMHOTO JIEBEE) PACIIONAraeTCst MOIHAS W KOMITAKTHAsT
aktuBHag oOnactb Ne249. V ocuoBHoro marHa AO Ne249 mromanes S=2190 man Oblia
MakcumaiabHOi uMeHHO 23.10.2003.A0 Ne252 TonbKO MOSBISIETCS W3-32 BOCTOYHOTO Kpas
micka Comnria, B kotopoit 23.10. y»xe mpomsonuia Benbimka X5.4/1B, a 24.10. —scnbimka
Oaima M7.6/1N,3arem mociae0Baid MOIHbBIC BCIBIIKK 26-27.101 B 3aBeplLICHHE TOH cepuu
— cBepxMornrHas Benbimka X17.2/8 (28.10).3a kpaeM JucKka emie CKpbITa He MEHEe MOIIHAS
AO Ne257. Otu 1pu AO, Haumnas ¢ 18.10.2003,kak pa3 U ONpEICIIsUId SBHBIC BapHALMU
BeNMMYMHBl cojaHeyHo# mocTosaHoi (CIT) mo KkoHma OKTsAOps. TeMHBIE TPOIOITOBATHIE
00pa3oBaHUsl — OTHOCUTEIBHO XOJOAHBIE BOJIOKHA, YIEPKUBAIOIINE OCTHIBAIOIIYIO COJIHEUHYIO
MIa3My B MAarHUTHBIX JIOBYIIKaX. BojHuCThie AUHUU BOKpYT COJHIIA TOKA3bIBAIOT pPaBHBIC
3HAYEHUS SPKOCTH KOpoHbL. CieBa BBepXy yKa3aHbl CyMMapHbBIC MapaMeTpbl BCeX
PaCHOJIOXKEHHBIX Ha JMCKE CONHEYHBIX msaTeH: uncio Boiaspa W = 82u ux mnomane S = 4407
Man (MWUIHOHHBIX J0Jed modycdepsl); 0 — NeHTpalbHas YacTh COJIHEYHOTO JHCKA C
0003HaYEHUSIMHU aKTHUBHBIX 00JacTel.

YcTraHoBiieHHOe HaMU cUH(pa3HOe YObIBaHHE JAaBJICHUS U TEeMIEpaTyphbl B IPU3EMHOM CJIO€
aTMoc(epsl SBIsSIETCS, MO0 CYTH, aHOMAJbHBIM SIBIIEHUEM JJisi OOBIYHBIX CHHONTHYECKHX
MIPOLIECCOB, HO MOJIYYaeT YAOBIETBOPUTEIbHOE OOBSICHEHHUE B CIydae, €ClI MPUIIOKUTh K
cToyi0y BO3ayXa HaJ pPallOHOM CTAaHIMU COOTBETCTBYIOUIYI0 MOABEMHYIO CHIY.
AHaJIOTUYHBIE SBJIEHUS C XOJIOM JABJICHUS M TeMIEpaTypbl IMPOUCXOAUIM HE TOJIBKO Ha
OJIM3KO pACMOJIOKEHHBIX, HO W Ha JOCTATOYHO YJAJEHHBIX METEOCTaHIUSAX, YTO
CBUJCTEIICTBYET O  CHHONTHYECKOW  MACIITA0HOCTH  COJHEYHOTO  BO3JIEHCTBHS,
cnenuUYHOCTh KOTOPOTO yKa3blBaeT Ha HE TPUBHUAIBHBIM €ro XapakTep, He
COOTBETCTBYIOLIMU  3JIEKTPOMAarHUTHOMY WJIM TIPaBUTALHOHHOMY  B3aUMOJICHCTBUIO.
BrImosTHeHHBIE TI0 U3MEPEHHBIM JAHHBIM OIEHKH TUIOTHOCTH YHEPTHH, HEOOXOIUMOU s

59



Marepuansl MeXIyHapoaIHON HayuyHOH KoH(pepeHuu. Xocta, Coun, 25-29aprycra 2009r.

pcaim3anuu Ha6J'IIOI[aeMI>IX aHOMaHHﬁ, IIPpUBCIIN K 3HAYCHUAM, OJIM3KUM K IMOJTYUCHHBIM
Jlx. Bebepom (104 3pF/CM2'C) B €ro M3BECTHBIX OJKCIEpUMEHTax B MEpUIEHICKOM
yuuBepcutere («Evidence for discovery of gravitational radiato Physical Review
Letters, v.22, No24, 1969, p.1320-1324).
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Puc. 2. V3meHenus mpuseMHOro aaBieHusi P 1 TemnepaTypsl Bo3myxa T MpencTaBiICHBI 1O
TpeX4acoBbIM JaHHBIM MeTeocTanuuu Illamkarmac mus okrssOps 2003 roga COBMECTHO ¢
M3MCHEHUSMH COJTHEYHOU TOCTOSTHHOM B OOpaIeHHOM IMKajae ee¢ 3HaueHUU. “ CITOKOMHBIA™ X0
CHHONTHUYECKUX BapHallKil B TIEPBOW MOJOBUHE MeCsla HapyllIaeTcs B IOCICAYIOIINE HEIeH,
MO-BUAUMOMY, IOJI BO3ACUCTBHEM BHEIIHETO CHJIOBOro (akTopa. Bropas monoBruHa cpeaHero
«craructadeckoro» okTsa0ps Ha CeBepHom KaBkasze XapakTtepuzyercs YyCTaHOBJICHHEM
TITyOOKOTrO aHTHIMKIIOHA C JaBJICHHEM, MPUMEPHO TMOKa3aHHBIM KpuBoW TeHIeHIus. AHamu3
TEKYILEr0 CHHONTUYECKOrO IMpolecca MOKa3bIBaeT, YTO yxe ¢ 16 oKkTaOps mox Bo3aeHcTBHEM
COJJHEYHOM aKTHBHOCTM HAYMHAETCS JICCTPYKIHUS  ECTECTBEHHOTO  TEepMOOApHUIECKOTO
COOTHOIIICHHSI B BO3AYITHON Macce Haja cTaHmueit. CiaemxyeT o6paTuTh 0co00¢ BHUMAaHHUE Ha X0
COJIHEYHOH TMOCTOSIHHOW B ee oOpameHHOM Bapuante — “SC”, KoTOphIli HeceT 000OILICHHYIO
uHdopmanuro o Bkiane (orpunarenbHoM) B motok DJIM m3nmydeHus (moctrarommii 3emun)
dyeThIpeX akTUBHBIX obmacteir (AO) NeNe249, 250, 25In 252, 3 KOTOPBIX ONpPEIEIIIONIMMU
SBIISIIOTCS TIepBasi M TOCTENHSS, MPUTOM MOLIHOCTh TOCJIEAHEH HEMpephIBHO BoO3pacTralia.
[nemononoOHas ¢ mukoM ¢Gopma kpusoit “SC” ceugerenncTByeT 0 Oanance 29.10Bknana AO
Ne249 u Ne252 8 DJIM usiaydeHue, KOTOPBIA B 3KCTpeMyMe cocTapisieT juib 0,32%. BaxxHo
TaK)KE YUECTh, YTO ITOT SHEPrETUICCKHIA BKIa (OTPULIATEIbHBIN) aIreOpandecKi CyMMHUPYETCS
C DHEpPruel MOTOKa CHJIOBOTO (PaKTopa, MMEIOIIETO MaKCUMallbHOE 3HaueHue mMeHHo 29.10,
MOCKOJIbKY 00e¢ BaxkHble AQO Haxomsarcs B HaubOoiiee re0d()PeKTHBHOM MOJIOKCHHU
OTHOCHTEIIbHO IIEHTPAIbHOIO MEpHIHAaHa COJNHEYHOro aucka (mo obe croponsl). Otcroma
cienyer, uro kpuBas “‘SC” mpexncraBiaser co00H HE TONBKO TONOXKCHHE JTUArpamMMbl
HAIpPaBIEHHOCTH CHUJIOBOTO (DakTOpa, HO M SBISETCS OTHOCUTEIBHBIM TOKA3aTeNIeM BapHallHH
€ro MHTCHCUBHOCTH. VIMEHHO B 3TOW CBsI3M TOKa3arelieH (akT KOHICHTPAIUH SKCTPEMYMOB
napameTpoB P, T u “SC” (SC)Bomm3u 00 UT 290kts16pst 2003r.

Ouenka u3MeHeHHs Beca cT0Ji0a aTMoc(epHOro Bo3ayxa 23-25
okTsiopst 2003r

60



TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

[TnoTHOCTH cienuUYHOM SHEPTHH, HEOOXOAUMOM 11 cHUKeHus Ha 6 rlla (B HOUb ¢ 24 Ha
25 OKTsA0ps1) NaBJICHUS YICIBHOTO CTOJ0a aTMOC(HEPHOTO BO3yXa, PACIOIOKEHHOTO BBIIIC
ypoBHst P = 796rI1a, Oblia onieHeHa o 6apomerpuueckoit popmysae (Uit H3MEHSIOIUXCS C
BBICOTOH T ¥ ), IpeACTaBICHHOW B KOHEYHBIX npupamenusix: AP /P=-gAZ/R, - T,
rne AZ - u3MeHeHue BBICOTHI ypoBHS Hg, R, - ra3oBas mocTosiHHas BO3myxa, T, - CPEIHSS
TEeMIeparypa B CJIO€ BO3JyXa Hal CTaHIMeW g0 BbICOTHI Hy (BbicOTa OmHOPOIHOM
armMocepsl); P, = 796 rlla - cpennuii ypoBenp navienus B okrsiOpe 2003 Ha ruiato
[TamxaTmac.

Havanbubie pasmeps! s pacuera: Py, = 796rlla; A P = 6rlla; g = 9,8M/CZ; Ho= 7995,8
M.

R, = 287,05x/kr - K; T,,, =250 K;AP/P = 7,54 - 1®; P,,, = 796rIla = 796r/cM* = m (Bec
croba).

W3menenuto napnenns A p Oynet coorBeTcTBoBaTh m3mMeHerne A Z =A P -T,, - R /P -g=
5520 o1 (1pu BBIOJHEHUH ONpEAeIeHHON paboTel: A= m - g -A Z =796 - 980 - 5520 = 4,3
. 10 spricem?).

B cBs13u ¢ TeM, 4TO caMblii OBICTPBIN TpoIiecC yMeHbIIeHus aaBiacHus (¢ 24 Ha 25 okTa0ps
Ha A P = 6rlla) amuics 3 vaca, yaenbHas MOIIHOCTh BUXPEBOTO IMOJISA, ACUCTBYIOIIAS B
stor meprox, mocturaer: W = A / 3 - 3600 = 4 - POopr/cm® ¢ (0 acTPOHOMHUECKHM
YCIIOBUSIM MMENach BO3MOXKHOCTh (POKYCHPOBKH). Eciii IpUHATH BO BHUMAHKE BEPOSTHYIO
TEHJICHIIMIO POCTa JIABJICHHUS BO BTOPOU MOJIOBUHE OKTAOps, AZ Oyaet nocturatb 205wm., u
cocTasisTh B cpenteM 1t 9 aueit (¢ 19mo 28 okrsiops) W = 2 - 10 spr/em? c.

B nepuon makcumyma crenuUYHOro motoka usnydeHus (OKTsOps 28-29), ymeHbleHHE
naBiieHus: Moryio gpocturath 23 rlla - kak pe3ysiabTaT BIMSHUS TOSBHUBIIUXCS MOTOKOB OT
JIBYX aKTHBHBIX oGmacteii Ne 252u Ne257. Jlitst oToro ciaydas W = 6,2 - 10 3pr/CM2 C.

JIiis KpallHUX 3HAYEHHUI PaCYETHBIX BEJUYHMH MOIIHOCTH IIOTOKA BUXPEBOrO M3IydeHus (2 -
10°u 4 - 1(5), MPUHUMAEMBIX KaK (POH M BCILIECK, MbI TIOJYYUM CIICIYIOIINE OTHOIICHHS K
BenmunHe coiiHeuHor mnoctosHHOM: 1,4 % u 30 %. [lociennee 3HAaYeHHE, OYEBHUIHO,
peanm3yeTrcs OYEHb PEIKO M Ha KOPOTKOE BpeMs, HO (OHOBBI BHXPEBOH IOTOK
MPUCYTCTBYET MOCTOSIHHO U, TIO3TOMY TPeOyeT K ce0e BHUMATEJILHOTO OTHOIICHMS!

00 3¢ dexrTax n mexanusme Bzaumoaeiicteuss CBUC ¢
reocpepamu

OkxasbiBaercd, uTo HampasiieHHbI otok CBUC, npoxons uepe3 3eMHOM 11ap, HE TOJBKO
ocnalisieTcs 3a CYET MOTJIOMEHHSI U PAaCCesTHHS, HO U MPETOMIISIETCSl TAKUM 00pa3oM, 4To
(GoKyc NOTOKa M3JIy4E€HHs pEaJu3yeTcs Ha HOYHOM IOBEpPXHOCTHM 3€MHOIO Iapa, B
YacTHOCTH, B BHJE KpaTepa ¢ ILEHTpaJbHOM ropkoi. Kazamoce Obl, 4TO THUIMYHBIN
k03 dumment ¢okycupoku (KD) moxker ObITH ONpeAeNeH MO OTHOUICHUIO ILIOMIAJEH
CeueHHs 3eMHOro Iapa u kparepa (Hanpumep, CacoBo Ps3anckoit o6i1., 1992 [8]). Dtor
KpaTep oOpa3oBajiCsi BCJIEICTBUE BbIOpOCAa KPYIJIOrO Yy4YyacTKa BEPXHEro CJOsl IOYBHI,
ToMmuHOW 3,5M W momepedyHUKoM 28v. B cBs3u ¢ Tem, 4TO BUXpEBOE H3IYUYCHHE B
reopu3NYecKo TPAKTOBKE SBISETCA TPOAOJIBHBIM KOJIeOaHHEM, KOTOPOE MOXKET
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pacIpoCTpaHsIThCA BO BHEIIHEW CYIEpBSI3KOW 000JI0YKe sapa 3eMJIM M, CYIIECTBEHHO
0CJIa0JATHCS B TBEPJOM SIAPE, CTAHOBUTCS MOHATHBIM O00pa30BaHKE IIEHTPAIBHOW TOPKHU B
KpaTepax, CBSI3aHHBIX C BBIXOJOM C(OKYCHPOBAHHOIO Mydka (B BHUJE COJUTOHA) BBICOKO
MOIIHOTO CHHUPATbHO-BUXPEBOTO H3ITYUYEHHS. Terneph MOXHO TMOJYYHTh MPEICTABICHUE O
HavaJabHOH (hopMe BBIOPOIIEHHOT0 00beMa rpyHTa (HECKOJIBKO YILIOMIEHHBIA TOPOU HITH B
obuxoje - Oy0osinK) U reomeTpun cedenus chokycupoannoro nydka CBUC (conenoun ¢
pamuycamu R = 144 u r ~ 4m). Takum 0o0Opa3om, OYEBHIHO, 4TO NpH omnpeaeiacHun KD,
HEOOXOIUMOTO IS pPacyeToB OOBEMHON YIEIbHOM IUIOTHOCTH BHUXPEBOW DHEPTHH
BeIXosMIero u3 3emin notoka CBUC, cnexyer yuects, 4To B (POKYCHPOBKE TOHKHO OBLIO
OPHUHATh ydacTHe Toyibko 1/2 miomaau momepevyHoro cedeHus: 3emiu. OLCHKY SHEPrHH
notoka CBUC MOXHO MONXy4YWTh TO CBEUYCHHIO OOBEMa BO3yXa HAJl MECTOM BBIXOJa
COJINTOHA, 3aMEUCHHOT0 PsAIOM cBUeTenel. JmameTp cBeTsmerocs oobemMa OlEHEH UMH
~15 M. LIBet cBetserocss o0bemMa BO3AyXa ObLI CXOJEH CO CBEUCHHMEM IPU CBApPKE, YTO
CBUJIETEIILCTBYET O BO30YKICHWH aTOMOB Ha BBICOKME YpPOBHHU, OJIM3KHE K MOPOTY
nonuzarnuu. O6beM cBeTsmerocs obpasopanus coctaBut 1,8 - 16cm3. Yucno MOJICKYN B
sToM 00Beme 2,68675 18 . 1,8 - 10 = 475 - 16F. DHeprusi HOHU3alUA dTUX MOJICKYIT
cocrasut 4,75 - 16° - 335B = 1,57 - 1&# 9B = 2,5 - 16« = 2,5 - 16 spr. Takum
o0pa3oM, OIleHKa YyAEIbHOW KOHIICHTpAIMU SHEPruH (0 MaKCMMyMy) B CBETSIIEMCS
o6beme cocrasisier 140 JDx/cm®. B pealbHBIX YCIOBHSX YICIbHAS SHEPrHs ObLIA, IO
KpalHeU Mepe, Ha MOPSAI0K MEHBbIIIE.

Jliig nosicHeHus npejuiaraemMoro Mexanusma Bosnerictsus CBUC Ha reocdepbl mpuBoauTCs
cxema, Jaromias MpeJCTaBICHHE O XapaKTepe paclHpocTpaHeHHs (OHOBOTO M KBa3H-
kosmumupoBanHoro  CBUC (1 jgpyrux — COJNHEYHBIX — M3JIy4eHHUH,  Hampumep,
anekrpoMarautHoro — DJIMUC; cM. puc. 3) OT UCTOYHUKA IO 3eMJIM M B3aUMOJICHCTBHH
koummmupoBanHoro CBUC ¢ BemectBom ee simpa (hoxycupoBka). Ha HouHOH cTOpOHE
BBIXOJIAIICE CKOHIEHTPUPOBAaHHOE crupaibHO-BuxpeBoe moje (CBII) mpu oTpeiBe oT
kaHana, cBsspBatoniero CBUC ¢ ucTtouyHmkoMm, cBOpauMBaeTcs B CPEPUUECKHA WIH
JJUIMNITHYECKUN COJIMTOH, 4YacaMM 'myTemecTByromui’ mo "BomHam" ¢onoBoro CBII.
DddexThl MpH KOHTAKTaX C MOJOOHBIMH COJMTOHAMHU (M3BECTHBIMH KaK aHOMAJIbHBIC
atMocdepusbie siieHuss — AAS - HJIO) Obutn 3aCBUACTEIHCTBOBAHBI KAK COMTPOBOXKIAIOIIHNE
AAS uucto ¢usmueckue mnposiBaeHHs u cuctemarmsupoBansl HO.IlmaroBeiM u B.
Py6moBsiM emie B 1991r. [9].
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Puc. 3. Cxemarmueckoe NpeICTaBIeHHE Iporecca (OpMHPOBAHMS HANpPaBICHHOTO MOTOKA
crmpanbHO-BuxpeBoro maayuenus (CBH), obmywaromero 3emio u3 OGOIBIIOTO COTHEYHOTO
msaTHa. M3 ¢porocdepsr CorHIla Takyke UMUTHPYIOTCS: AIIEKTpOMarHuTHoe u3nydenue (3JIMU),
¢donoBoe m3nyuyenrne CBU, marautHoe none (MMII), conneunsie kocmuueckue nyun (CKJI) u
BBIOPOCHI COJTHEYHOTo BemlecTBa (dpymiun). M3 tena ConHIa MCXOAUT IPaBUTALMOHHOE IOJIE
(rpaBurtaums). W3 conHEYHOH KOPOHBI BBIOPACHIBAIOTCS paaUaIbHBIC JIyYeBBIC ITOTOKH
COJIHEYHOTO BerecTBa (comHe4yHbid BeTep). OKpykeHHe 3eMIM CXeMaTH4YeCKH MPEICTABICHO B
Buge psaga chepuueckux obomouyek (ciaoeB): MarHHTOChEpHI, HOHOC(EPHI, TPOIOCHEPH,
ruapocdepsl, 6nochepbl 1 TeXHOCHEPHI, COCTOSIIMX U3 PA3THMYHBIX (U3UIECKUX CYOCTaHIHH.
CBU nerxo mpoHMKaeT B 3€MHBIE HEApa, HO TOJBKO IO TBEPIOrO sjpa, IZe MOIJIOIIEHUE
yBenmuuuBaeTcs Ha 30-40%1mo0 OTHOIIEHHUIO K BEIIECTBY JKHIKON 000mouku. Xunkas odonouka
aapa xoporo npenomiasier CBU, cobupas KoUIMMHPOBaHHOE M3IIydeHHE HA TPAHUIIE I'eOH[a.
®okycHoe marHo CBMU, oneHnBaeMoe 1O pa3MepaM KpaTepoB, HaXOIUTCS B Ipelenax
HECKOJBKUX AecsATKOB MeTpoB. CdokycupoBannoe CBU obnamaer BBHICOKOH SHEPreTHUECKON
IUIOTHOCTBIO IIOTOKA. OTH IIOTOKM CIIy>KaT HCTOYHUKAMH O0Opa3oBaHMUS MHOTOYHCIIEHHBIX
aTMOC(EepHBIX aHOMANbHBIX siBIeHHN (AASI), pa3nmuyHbIX pa3MepoB, GOPM H HHTCHCHBHOCTH
cBeueHns. CBoeoOpa3Hbl BBIXOABI TOPOHIAIBHBIX conuToHOB CBW u3 BoaHbIX Ti1yOuH,
HaOJoaBIIecs ¢ OPOUTH B BUAE OTPOMHBIX BOASHBIX KOJieC M CTOIOOB. Bricokas oObemMHas
KOHIIEHTPALMsI 3HEPIMH B COJIMTOHAX IPUBOJUT B PAJE CIydyaeB K NPUPOJHBIM U TEXHOI'€HHBIM
Karactpogam.

O cnupajbHO-BUXPEBOM I0JIE

CoJsHe4HOe cIHpalibHO-BUXPEBOE H3NydeHue (1oje) sBiseTcs oaHou u3 Gopm marepui, H,
B TOXXE€ BpeMs, HOBBIM (u3nyeckuM o0bekToM. OHO mepenaeT B3amMOJeHcTBHE, 00manas
SHEpruen, UMIYyJIbCOM, YIJIOBBIM M OpOUTaIbHBIM MOMEHTaMU. CiMpanbHO-BUXPEBOE I10JIE
(CBII), momo0HO 3JIEKTPOMAarHUTHOMY IIOJIF0, MOXET CYIIECTBOBaTh caMmo Mo cebe, HO B
ormuune ot OJIMU yxe wu3HAYanbHO [OJKHO BOCHPHUHHUMATBCA B BHJE CIEKTpa
pPa3HOMACIITA0OHBIX COJIMTOHOB, JIETKO MPOHUKAIOUIMX B Apyrue Tena u 3PEPEeKTUBHO
B3aMMO/IEHCTBYIOIINX C UX CTPYKTYPHBIMU JIEMEHTAMH.
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Ha 3emme CBII mpu oTpeiBE OT HUCTOYHHMKA MOXET OOpa30BbIBATH MACIITAOHBIC
chepuyeckre WIM TOPOUJATbHBIE COJMMTOHBI M B OTUX (opMax JBUTaThCS TIOA
BoznelictBueM ¢GoHoBoro CBII ¢ mepeMeHHBIMH CKOPOCTAMH H TI0 MEpPEeMEHHBIM
HalnpaBJIEHUSIM, a HE TOJbKO MOCTYNATEIbHO, I[10 HAMNPABIECHUI PACIpPOCTPAHCHUS
kosumumupoBanHoro mnydka CBII. CBII HaunHaeT B3aMMOJIEMCTBOBAaTh C_BEIIECTBOM C
MHUKPO ypOBHEW (Ha sSICpPHOM, aTOMHOM W MOJICKYJSPHOM) HE3aBHCUMO OT HAJIHUHUS Y
YacTHI] BEILIECTBA 3apsi/ia WM 3HaKa 3apsna, nockoiabky KBaHT CBII - cnipon — HelTpaneH,
OH OIUCHIBACTCS BEKTOPHBIMU BOJTHOBBIMHU () YHKITUSIMU.

OTMETHM, 9TO IO HAIINM OIeHKaM Macca criupona (1,2102°r) mpumepHo B 76 pas MeHbIIe
macchl Tokosi anektpona (9.10956102%), crmm crmpona paBen 1, a HauambHAs SHEPrHS
CIIMPOHA MPU €T0 3MHUCCHH BBICOKOBO3OYKICHHBIMHU SIPaMU aTOMOB H30TOIOB JKejie3a U
yrnepoma (mpu Temmeparype 1.610°K) cocraBmser Egs ~ 1.1:10%pr. Ha yposme
dotochepsl dHeprusi CHUpOHA B3HAUUTENBHO Hmke: ~ 310 12apr. CrnenoBatenbHO,
cBetumocts CONHIA 1O BHXpEBO# sHeprum ~ 3 -10°% 9pr/C, mpu 4acToTe KBaHTOB ~
6:10™T'yy. Cropocts smucenn crmporos ~ 10 ¢™.

CBII pacrnpoctpaHsieTcsi ¢ KOHEYHONH CKOPOCTBIO, 3aBUCSIICH OT IUIOTHOCTH, CTPYKTYPHI U
MIPEOJI0JICHHOM Macchl BelmecTBa (OT 310" s sape ComHua a0 2:10°cm/c B cucTeMe
Couniie-3ems).

00 3¢ pexTax B3anmMoaecTBUs CIUPATLHO-BUXPEBOI0O
U3JIyYEeHHS C BeleCTBOM

K paccmoTpenuio OBIJIO MPHUBIEYEHO BOCEMb YPOBHEH B3aWMOJICHCTBHS CIIHPAIBHO-
BUXPEBOIO M3JIyYCHHs C BEIIECTBOM (CM. HIDKE), HO, €CTECTBEHHO, C Pa3HOW CTENECHBIO
riyOuHBl aHaIW3a M3-3a OTPOMHOIO Pa3HOOOpPa3usi U HOBU3HBI aCIEKTOB M, KOHEYHO, B
CBSA3U CO CJIOKHOCTBIO OXBAaThIBAEMBIX IIPH OTOM SIBJICHUM U IPOLIECCOB.

Tabmura 1. YpoBHU B3auMOJISHCTBHS CIIMPATLHO-BUXPEBOM paIMalluy ¢ BEIICCTBOM.

CTpyKTypHBIC YPOBHH I pexTnl
BelleCcTBA
1. SAnepusblit (BHYTpH spa) M3MeHeHre CKkopocTH pacnaa siiep p/a u30Toros.
2. DIeKTPOHHO-aTOMHBII CrioHTaHHOE U3J1y4EHHE aTOMOB.
3. CBOOOTHBIE DJICKTPOHBI Dnukkep-3(hPEeKT B MPOBOIANMINX Cpeiax.
4. MonekynsipHbIi ypOBEHb VBenuyeHne YacToThl  KoJjeOaTelbHO-BpallaTeabHbIX

JIBIDKCHUH MOJIEKYJT B JKMAKOCTAX W rasax. M3MmeHenue
ckopoctu 1uhdy3un.

5. Me30-MOoeKyIapHbIi O6pa3oBanue bBpoyHOBCKOrO  JIBWXKEHHs, YypPOBCHB
JIaBJICHHUE U TEMIIEpATypa ra3os.
6. Makpo ypoBeHb dopMHupOBaHWE  BHUXpEHd  pa3IUYHBIX  MAacIITa0OB,

TypOyJIIEHTHOCTb, OTKa3bl B TEXHHUKE, 3EMIICTPSCCHHS,
SMUCCHS Ta30B B IIaXTaX, B3PbIBbI, TEXHOKATACTPOQHI.

7. Teousnueckuii ypoBeHb HarpeBanue 3eMHOro sapa M MaHTUH, PE30HAHCHl B
reouJe.

8. ActpoypoBeHb dopmupoBaHue " BpalleHue TaJIaKTHK,
"anTUrpaBuTanus . TemMHas MaTepusi U TEMHasT SHEPTH

9. Vposenb Beenennoit Pacmmpenue Beenennoit (3aMemsionieecs)
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[To-Bumumomy, BuxpeBbie A(P(EKTHl TOJDKHBI TPOSBISATHCS Ha acTPOYPOBHIX Hamboiee
MacmTabHO W 3pUMO, IIOCKOJIBKY KBaHThl HW3JIy4eHUS (CIUPOHBI) SMHUTHUPYIOTCS
OOJBIIMHCTBOM 3Be31 BCelneHHOW €O CKOpOCTSIMH ~ 10* kBamTOB/C W, 3amOMHI
Bcenennyr, npenonpenensioT MPEeBAIMPOBAHUE AHTUTPABUTALMOHHO-TPABUTALIMOHHBIX
MIPOLIECCOB HAJ NMPOYMMHM, YTO MPOSIBISETCA B BUJE BE3AECYIIMX CHUPATBHO-BHUXPEBBIX
o0pa3oBaHui, UX CKOTUICHUH U TPYIIII.

JIeHCTBUTENBHO, HATMYUE Y KAXJ0T0, UCITYCKAEMOT0 BUXPEBOI0 KBAHTA KOHEYHOM MacChl U
SHEPTUM M, HANPABJIEHHOIO N0 paguyCcy HMIYJbCa, ONPEAEIseT BCECTOPOHHIOIO
HaIPaBJIEHHOCTh HMX PACHPOCTPAHEHUs, TO €CTh IO CYTH HX KBa3U-aHTUTPABUTALUIO,
JICHCTBYIONIYI0O KaK BceoOmui pacmmpstonmii ¢gaxtop. Ho, mockonbKy, mnpuaaHHbIE
CIMPOHY IIPU POXKIACHUU Macca W DHEPIrUsl KOHEYHBbI, a IOCIEIHSS PACXOAYETCS MpH
KOKJIOM JaXe DJJEMEHTAPHOM €ro B3aMMOJCHCTBMM C JJIEMEHTAMHU BEILECTBa,
CJIEIOBATENIbHO, BOIPEKU IIHPOKO PACIPOCTPAHEHHON B HACTOAIIEE BpEMs THMIIOTE3E,
pacuupenue BceenenHoil npojoikaercs, HO 0€3 Kakoro JiMO0 W30BITOYHOTO YCKOPEHUSs, U
CKOpee Ja)ke, C HEKOTOpPbIM €ro yMmeHblleHHeM. M3pacxomoBaB Bech 3amac SHEPIUH
MMITYJIbCa U MOMEHTA UMITYJIbCA, CIUPOHBI TPEBPAIIAIOTCS B IEPBUYHBIE JJIIEMEHThI TEMHOM
MaTepuH, 3aloJHAIUMEe BClo  Bceemennyro.  «Xomoaubie»  cinupoHsl  (2.7X)
B3aMMO/JICHCTBYIOT TOJIBKO C TJIAKTUUYECKUMH TPaBUTAMOHHBIMU TMOJIIMH, COOMPAIOIIUMU
uxX B o0naka W Jajee B cnupaibHble oOpa3zoBaHus. [logoOHBIM 00pa3oM MNPOUCXOIUT
npeoOpa3oBaHKE 3BE3HOTO BEIIECTBA B TEMHYIO MAaTEpPHUIO, KOTOpPask BIOCIEICTBUU MOXKET
y4acTBOBAaTh B IPOLIECCE CO3JIAHUS CIEAYIOLIEr0 IOKOJEHUsl 3BE3[, TlajakTUK U HUX
oObeauHeHuil. BepueMcs teneps K SA€pHOMY YPOBHIO.

TpexBapsis omucanue SkcnepuMenta o pacragy Ce'**, nposenennoro B Jlenunrpanckom
[Tomutexuuueckom wuHcTHTYTe B ampeiae 1994 r [10], paccMoTpuM HeZaBHO
ormybaukoBanHbie [11] pe3yapTarhl 15-TM JIETHEr0 MOHHTOPHHIA BapUalldii CKOPOCTH
pacnaga R&2° KoTOpble SBHO M HEJBYCMBICICHHO CBHICTCIBCTBYIOT O BO3LCHCTBHH
COJIHEYHBIX 3Muccuil (mo-suaumomy, CBU) Ha mporecchl Ha YpOBHE SACPHBIX CTPYKTYP.
Ha puc. 4a mpencraBieHa TecHass KOPPEISIMOHHAS CBsI3b BapHaIlMii CKOPOCTH pacrajia
msorona R&?® u msmenenuit paccrosrus 3emis-Conrre (1/R). Dtu uccnenoBanus ObUIH
npoBeneHbl B Om3uko-Texandeckom DenepanpHoMm yupexnaeHnn (['epmanus) B mepuon
1983-1998r nox pykosoacteom X.Ilpanepa. [IpeactaBieHHble JaHHBIE CKOPPEKTUPOBAHBI
B OTHOIICHHH (POHOBBIX W3ITy4deHHU. BO3HMKHOBeHHE (Da30BBIX CIBUTOB MEXKIY pSAaMH
1/R% u CKOpPOCTH pacrmaja R&2° (manpumep, B 1994, 19961 npyrue rojpl) npeanoaracTcs
OTHOCHTH JINOO 3a CYET BO3ACHCTBUS BPEMEHHBIX BapHallMil MOTOKA COJIHEYHBIX HEHTPUHO
Ha 3eMHBIC p/a aTOMBbI, JINOO 3a cYeT Bapualyii reHeprupyeMbix COHIIEM CKaISIPHBIX MMOJICH
[12, 13], koTopbie MOTYT, B CBOIO OYepeib, BO3JICHCTBOBATH Ha O W [ pacmaa uepes
MOJYJISIIIUI0 KOHCTAHTBI TOHKOW CTPYKTYpHl Ogy. CKopoct 000MX THIOB pacmajia
YYBCTBHUTEJIbHBI K BapuanusiMm ogy [14]. OmHako, MOXKET cKa3aThCs M IMOSBICHHE B roja
MUHHUMYMa COJIHEYHOW AaKTHBHOCTH OOJBIINX MPUIKBATOPUATBHBIX KOPOHAIBHBIX IIBIP,
SBJITFOIINXCS, TIO0 HAmUM TpeactaBieHusM, dhdextuBabiMu uctounukamu CBU. JIxk.
JOKeHKHHC, aHamu3upyst B pabote [11] psim SKkcnepuMeHTOB ¢ pachagoMm pl/a aToMmoB,
NOPUXOJUT K BBIBOAY, YTO CKOPOCTH pacmaja MOIYJIUPYIOTCS (C TOJOBBIM TEPHOIOM)
MOTOKAMH HJTU TIOJISIMU UcXosmumu u3 CoJrHIa.
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3. PTB data for radium-226 and Earth-sun distance
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Puc. 4a. IlpencraBnena cBsa3b (mns 15m netHero psja HenpepblBHBIX HaOmogeHuid [11])
M3MEHEHHI CKOPOCTH pacrafa p/a uzorona R&?® ¢ OTHOCHTENBLHBIME M3MEHEHHSAME OOPATHOM
BEJIMYMHBI KBagpaTa paccTosHus Mexay 3emieil u Conrnem (1/RF). Crexyer oTMETHTB, UTO
IpU OYEBUIHOW TECHOM KOPPENSIMU MEXIy YIOMSHYTHIMH IapameTpamMH, B HEKOTOpBIC
NEepHO/bl BPEMEHH MOSBISCTCs (ha30BBIA CIBUT, a TaKkKe TCHACHIMSA K JOMOJHHTEIEHOMY
YBEJIIMUYCHHUIO CKOPOCTH paclajia Ha IepUojie POCTa COJTHEYHON aKTUBHOCTH B 22 M 23 IMKIIaX
(Becennne makcumymbl 1988 u 1997 r). Hannume QOCTOBEPHOM KOPPENAIMOHHON CBS3H BO
MHOTOM OIIPEACNISCT XapaKTepHbIe YepThl (haKTopa, BO3ACHCTBYIOIIEro Ha siapa u3oTona (WiH,
YTO HE MCKJIFOUCHO, HA aKTHBHOE BEIIECTBO JETEKTOPA), @ UMCHHO: a) yKa3bIBAET HA €r0 BHYTPH
COJIHEUHOE MPOMCXOKICHHE; 0) Ha ero MoJIEeBOi, a He KOPIYCKYJISPHBIH XapakTep; B) Ha TO, YTO
ero MoJie KIMEET CPOACTBO C AIEKTPOMArHUTHBIM mosieM COJTHIIAa TOJIBKO MO MECTY UX TeHepaluu
M 10 XapakTepy MX pachpocTpaHeHuss B mnpoctpanctse (1/RP); r) BoszeiicTBHE HOBOTO
(BuxpeBoro) (akTopa Ha aKTHBHOE BEIECTBO JCTEKTOPA M3IY4YCHHI OyIeT HHTErPHUPOBATHCS C
ero BO3JCHCTBHEM Ha spa aTOMOB; J) JJIEKTPOMAarHUTHOE IOJe HE OKa3bIBaeT KaKOTO-THOO
BO3JICHCTBHS HAa BUXPEBOE I0JIE, TIOCKOJIBKY KBAaHT MOCIIEIHETO0 HEUTpalieH, HO BUXPEBOE TOJIe
YaCTHYHO TepefacT NMpu BCTpeue (HAmpuMep, B COJHEYHOM BETPE) DHEPIUI0 HUMITYJbca MU
XHPAIBLHOTO YIIIOBOTO MOMEHTAa BCEM MACCOBBIM YACTHIIAM U, B MEPBYIO OYepE/ib, MJICKTPOHY
U3-33 €r0 CPAaBHUTEIBHO HEOOJBIIION MACCHI.

Ha puc.46 comocrtaBieHsl pe3ynbTaThl OJHOBPEMEHHBIX HaOmoaeHui B nepuoa 1984-1986
rr. mpoBoauMeix B ['epmanuu (PTB, puc.4a) u B CLIA B BpykxeiiBeHcko# abopatopun
(BNL). Koppensmus pe3yinbTaToB HAOMIOJCHUI Ha pPa3HBIX KOHTHHEHTaX JOCTaTOYHO
yoeauTeNnbHa.

[TockoIbKy MOHUTOPUHT M3MEHEHWI CKOPOCTH pacmaja BeIeTCs Ha TPEeleIbHO BBICOKUX
tounocTsax HaOmoaenuii (0,01%), B HEKOTOPHIX MOCIEIHUX SKCIIEPHMMEHTaX BO3HUKAJIH
COMHEHHS B OTHOIICHUHM PEAJIbHOCTH BHEIIHHMX BO3CHCTBUI Ha sApa aTOMOB MU30TOINOB. B
ITHX KCIEPUMEHTaX 3aBUCUMOCTH pacrazia OT 1/R? me yCMaTpUBaJIach WM OKa3bIBAJIACH
HUKE YPOBHS IITyMOB, HECMOTPSI Ha BCE METOAMYECKHE M IKCIIEPUMEHTAIIBHBIE YXUIIPEHUS.
Od4eBUIHO, HEOOXOMUMBI MPSAMBIC COIMOCTABJICHHUS HM3MEPHUTEIBHBIX YCTAHOBOK W
oOsi3aTeNibHAsT CTaHIApTHU3AIUSA JCTCKTOPOB, HMCIOJIb3YEMbBIX IS HHIWKAIIMH IPOJTYKTOB
pacnana.

66



TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

Tenepb BO3BpaTUMCSI K HAIlMM pe3yJbTaTaM, KOTOpbIe 0o0Jieeé KOHKPETHO YKa3bIBAIOT Ha
OCHOBHOM MCTOYHHK COJIHEYHBIX SMHCCHH, OKa3bIBAIOIIMX IMPSIMOE BO3ACHCTBUE Ha
CKOpPOCTh pacmaja p/a aroMOB, a WMEHHO Ha AaKTHBHBbIE O0JACTH WM, eie Oojee
KOHKPETHO, Ha TeHU nsATeH. [locmenHre He TOIBKO 3aJal0T TMTAHTCKUE CEYEHHS MOTOKOB
CBU, HO u pAenarOT UX Y3KO HAINPAaBICHHBIMHM, CO CKOHIIEHTPUPOBAHHOM BUXPEBOM
SHEPTUEH.

BNL **si and PTB ***Ra Data with Earth-Sun

Distance
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Puc.46. ComocTasieHue pe3ylbTaToB u3MepeHnii ckopoctu pacmaga SiABNL) u R&%° (PTB) s
nepuoa 1984-1986r.

Comnocrabisis coObiTrsi Ha CounHile B 1HU onbITOB B [lomutexanueckom maCcTUTyTe 20-23
anpenss 1994 ¢ BpeMeHHBIMH HM3MEHCHHMSIMH CKOPOCTH paciiaja p/a mpemnaparta yaaaioch
BBISICHHTB, YTO PACIOJIOKEHHE MAaKCUMYMOB CKOpOCTH pacranga Ce'** Ha BpeMEHHOH IIKaie
(cm. Puc. 5) TouHO COOTBETCTBYIOT Ie03()PEKTUBHBIM MO3UIHMSAM BYX aKTUBHBIX 00JIacTel
NeNe 58 1 62 (cm. Puc. 6). JleficTBuTenbHO, MAaKCUMyMaM Ha BPEMEHHOM XOJ€ BapHalUi
pacmazioB COOTBETCTBYIOT ONPEIEICHHBIC JOJTOTHl TPYII ISITEH IO OTHOIICHWIO K
nentpansaomy Mepuauany Connna (4-7 E u (7-10FW, ussectabie kak reodexTHBHbIE
noarotsl (cM. Puc. 6.).

Jlanee, ananu3 pe3ynbTatoB padotsl [10] BIABHI, YTO €€ aBTOPY OMIMOOYHO COOOIIMIH O
MIPUHAJJISKHOCTH UCCIIeyeMOoTo ipenapaTa uzorony CS*'.
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COOTBETCTBYIOIINE MaKCHMyMaM M MHHMMyMaM Ha KpHUBOW pacmaja.

roaa, BpcMsa MOCKOBCKOC. ]_IM

min

— MOMCHTbBI

Ha IMPAMBIX JIMHUAX W B ONPCACICHHBIX IMaria3oHax AgoJIroT,

MOMEHTOB”

Pacnonosxenue

v

CBUACTCIBCTBYCT O PCAJIBHOCTU CBA3U U BBICOKOU KOPPCIMPOBAHHOCTH PACCMATPUBACMBIX

CBHU (Comnnria) Ha

SIBJICHUH, TO €CTh O CyImI€CTBOBAaHUU IIPAMOI'O BO3ACUCTBUA MAaKpO HCTOYHHUKA

BEIIIECTBO Ha YPOBHE CTPYKTYP €ro siapa (M\UIK JeTEKTOPa U3ITyUCHHIA).

ITpouecchl B3aumoneiicteust CBU ¢ BemiecTBOM Ha 3JIEKTPOHHO-aTOMHOM CTPYKTYPHOM

ypoBHe (cM. Tabmuity 1) mproOOpEeTalOT HEKOTOPYIO CIEHU(PHUKY B CBS3M C TEM, 4YTO
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coinutonsl CBUY HamosHeHB! KOJeOaHUSMHU C BBICOKOH HECyIel 4acToToi (~ 310"T) u
BO30YXIal0T Jierkhue aTtombl (M Jaxke MX Mouyiekynbl) Ha ypoBum N >100. Iamenue
MPOU3BOJIUTCA TEMH € TMOJIEBbIMU CTPYKTYpaMH H3-32 UX XAOTUYHOW JAMHAMHKU H
pa3HOKaIMOEepHOCTH chnHpanbHbIX CTpyKTyp mnosnss CBU. XapakTepHbIM HpOSIBICHHEM
B3aumojeiicteus CBU ¢ aromamu u Molsiekynamu, MO-BUAMMOMY, MOTYT CIYKUThb HX
puaAOEproBCKHe COCTOSIHUS, BO3HUKAIOIIME B BEpXHEH atMocdepe 3eMiu.

DNEeKTPOHBI, KaK JIETKUE MAacCCOBBIE CTPYKTYpHBIE 3JI€MEHTapHbIE YacTHUIlBI, Hamboiee
noasepxkeHsl BosackicTBul0 CBH, KOTOpoe€ MOJHMMAET MX IHEPreTUUYECKOE COCTOSHUE,
yckopss ux BpameHue. CBUAETENbCTBOM 3TOMY MOJKET CIYKUTh aHOMAaJlbHAsl BEIMYHMHA
TMPOMAarHATHOIO OTHOLIEHUS AJIEKTPOHA.

CBOOOAHBIC DJEKTPOHBI MPH TEPEMEIICHHH B MPOBOAALIMX CPeAax, HEMpepbIBHO
MOJIBEPTalOTCsl BO3JIEHCTBHIO CIIMPAIbHO-BUXPEBBIX MOJICH U, BCICICTBHE ITOTO, IOCTOSIHHO
IMHUTUPYIOT CHEMUPUUECKUI IIyM, T.H. Quukkep-myM win 1/f mrym, xapakrepusyemsblit
HEePeMeKaeMOCTBI0  OTHOCHUTEIBHO  MPOJOJDKUTEIBHBIX — MEPHOJOB  HE3HAYMTEIbHBIX
CTOXACTHYECKHX HM3MEHEHHH B JMHAMHUYECKOW MEPEMEHHOH, OTHOCHUTEIBHO KOPOTKHMHU
NepuoJaMi HEeperysIpHBIX BBIOPOCOB (BciuieckoB, mukoB) [15]. Takoe ¢akTonorndeckoe
ONKMCaHHWE SIBJICHHUS TIOJHOCTHIO OTBEYACT CIIydard IPOXOXKACHUS CEPHUU CIIHUPAIBHO-
BUXPEBBIX COJMTOHOB Yepe3 MPOBOIAIIYIO cpeay (00BbeKT).

Ob6cyxnenne Bo3aeiictBuii CBU Ha BemecTBO Ha MOJNEKYISIPHOM U ME30-MOJEKYISIPHOM
YPOBHE JIOJKHO BEChbMa CYLIECTBEHHO PAaCIIMPUTh paMKU U 00BEM HACTOSIILEH CTaTbU U3-32a
OTFPOMHOI'O KOJINYECTBA BBHINOJHEHHBIX B MHPE OIIBITOB, SIBHO CBUJAETENbCTBYIOLIMX O
MOCTOSIHHOM BHEITHEM BO3JEHCTBHM COJHEYHBIX SMHUCCHA Ha OMOJOTHYECKHE OOBEKTHI H
cpelbl. B cBsi3M ¢ MCKIIIOUNTENBHO OPUTMHAIBHOM CTPYKTYpPOU MOJIEKYIIbI BOJIbI, OHA cama U
ee coeuHeHus Haubosee 3(pPEeKTUBHO BOCHPHUHUMAIOT MOMEHT HMITYJIbCA, HENPEPHIBHO
npuBHocuMbIi ToieM CCBU Bo Bce cdepbl 3emnm Ha ee JHEBHOHW CTOpPOHE. JTO HE
03HAYaE€T, YTO CHUPATILHO-BUXPEBOE I10JI€ HA HOYHON CTOPOHE MOJIHOCTHIO OTCYTCTBYET, U3
ryouH 3emiu (B OCHOBHOM, IO pasjioMaM 3€MHOH KOpbI) TNPOOWBAIOTCS IOTOKH
CIHMPAIbHO-BUXPEBOI'O HM3IYYEHMsI, PACCESHHONO HAa HEOJHOPOJHOCTAX JHUTOC(hEpHl H,
BOOOILIE TO, 3aIOJHAIONIET0 BECh 36MHOI IIap KaKk pe30HATOP.

B miane peanbHOCcTH cymiectBoBanus mojsi CBU u ero xupaibHbIX (JI€BBIX W MPAaBbIX)
COJINTOHOB BEChMa IIOKA3aTEJIbHBI PE3yJIbTaThl HCCIICAOBAHMNA JIMHAMHKH MarHUTHBIX
nomeHoB [16, 17] B TOHKMX ¥ IPO3padyHbIX IUIEHKAX (EPPOMArHUTHBIX BEINECTB THIIA
(YSm); (FeGay O, . Hcmomb3yss CKOPOCTHYIO CBEMKY, YyAAeTCS IPOCIEAUTH 3a
MPOXOXKIAEHUEM XHPAIbHBIX BHXPEBBIX COJMTOHOB, HEMPEPHIBHO IE€PECTPANBAIOIINX
JOMEHBI B CIHpalbHBIE CTPYKTYPHl Pa3HOW CTENEHHW 3aKPYTKH (B IUIOCKOCTH TLICHKH
MHUKPOHHO# TOIIKHBI). [T0 JaHHBIM, COMPOBOXKIAIOIINM PUC. 8 MOKHO OLICHUTh Pa3MephI
COJIUTOHOB: TIPU CKOPOCTH JBHXKCHHS 2 KM/C JUIMHA COJIMTOHA COCTABUT 2KM, a CCUCHHE
(cormacHo wactu «r>» puc. 8) - B nmpenenax 0,5vM st cepeMHbl JTUHBI cOMUTOHA. Takum
00pa3oM, BBISICHSETCS, YTO 3TOT W JAPYTHE COJUTOHBI SIBIISIOTCS THTAHTCKMMH HIJIAMH,
MPOHMU3BIBAIOIIMMH BCE 3€MHBIC O0BEKTHI U BCEX CYOBEKTOB. ECIIM y4ecTh, YTO COJTUTOHBHI,
BBIXOISIIUE TTOCTE (POKYCHPOBKH M3 3€MIIM Ha €€ HOYHON CTOPOHE, MOT'YT HECTH BHXPEBYIO
SHEPTUIO C BBICOKON 00BEMHOM IJIOTHOCTHIO, HAIPUMED, ~ 1OI[>I</CM3, TO MOMNAaJaHue IO
TAKOW COJIMTOH YPEBATO MTCHOBEHHBIM BO3IOPAHUEM.

69



Marepuansl MeXIyHapoaIHON HayuyHOH KoH(pepeHuu. Xocta, Coun, 25-29aprycra 2009r.

Puc. 7. CniupanbHble THHAMUYECKHE JOMEHBI B IUICHKE (eppHTa-rpaHaTa B MEPEMEHHOM I10JIe
tumna meanp ¢ yacrotoir 300" u amruury ot 803, chotorpadupoBaHHbEIEC B OJHOM U TOM XKe
MecTe 00pasiia MocaeI0BaTeIbHO ¢ MHTEPBAIIOM MeHee OIHOi MUHYTHI (a, 0, B).

Opnum u3 Hambosee 3¢ dekTHbIX Makpo npossienuii CBU cienyeT cuutath W3BECTHBIE C
IpeBHUX BpeMeH (EHOMEHBI, Ha3bIBa€Mble TEleph - MHUKTOrpamMmamu. Hambonee yacto
MAKTOTPaMMBbl BO3HUKAIOT HA MOJISIX CO3PEBAIOIIMNX KOJIOCOBBIX, HO BUJIHBI TAKXX€E Ha TPaBe,
CHEre, MECKE U Ha CIIOKOWHON MTOBEPXHOCTH BOJIBI.

Camoe 00JbpIIOE TOI0BOE KOJMYECTBO MUKTOTpaMM (UKCUPYETCS B AHIIIMH, HApUMED, B
199G. — 120,a B 200G. — 145.He 06X0AUT CTOPOHOM 3TOT MPUPOIHBIN (DEHOMEH CTPaHbI U
TEPPUTOPUH OCTAJbHBIX KOHTUHEHTOB (fnonms, Asctpanus, Poccust u gap.). Baxho
OTMETHUTh, YTO PHCYHOK MUKTOTPAMM C TOJAaMHU YCIOXKHSAETCS, MEPeXols OT TMPOCTHIX
KPYroB M KOJIELl K OYEHb 3aMBbICIOBATBIM M300pa)K€HsIM, HO BCEr/la COXPAHAETCS HX
reOMETPUYECKH MpaBuUibHAs (GopMa U, NPAKTUYECKH, (QUIUIpaHHAas aKKypaTHOCTb
JMHEWHBIX ¥ KPUBOJIMHEHWHBIX TPAHULl H300pakKeHNH Ha «pUCyHKax». Pa3mepsr mukrorpaMm
U UX (ParMeHTOB BapbUPYIOT B MPEIENIAX OT AECATKOB CAHTUMETPOB JI0 COTEH METPOB.
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BNy

Puc. 8. ITokaapoBo MpejcTaBicHA JTUHAMHKA MPOXOKICHUS JEBO3AKPYUECHHOTO CIHPATBHOTO
COJINTOHA, HAUYMHAs ¢ (POHOBOTO COCTOSIHUSI - Xaoca (a), 3aTeM MOSBJICHHE BEPXYIIKH COJTUTOHA
(6), cpe3 mouTm HWpeanbHON crupann ApxuMmena (B), CEUeHHE COMUTOHA HA MAaKCHMAJIbHOM
JMaMeTpe, CHJIbHBIE HCKAXKEHUS 3a CUeT MOAY/ISIUK (), 9Tall yMCHBIICHHS pa3Mepa CeUeHHs U
JaTbHEHIIEr0 MCKaKEHHS 3a CYeT MapasMTHOM MOIy/suuu (1), ceueHWe HIKHEH, CHIBHO
HCKa)KEHHOM YacTH BUXPEBOTO COIUTOHA (€).

3a 13 nmet (1977 — 1989)mpenaiiecTBOBABIINX PAaCCMATPUBACMOMY TEPHOIY IOSBICHHE
"KpyroB” ObLJIO HECpaBHUMO Ooiiee penkuM — 5+10B roa. YacTUYHO 3TO MOKHO OOBSICHUTH
HEBHUMAaHHEM HAyYHOTO COOOIIECTBA M TPECCHl K ATOMY HCKIIOYUTEILHO 3arajouHoOMY
sIBJICHUIO. JKUTEN CEeTbCKUX MECTHOCTEH JaBHO (CTOJCTHSIMHM) CBBIKAJIKCH C MOTEPSMHU B
ypokae W3-3a TOJIeTaHWs PACTEHUI Ha 3HAYUTEIBHBIX IUIOMIAJIX M C W3MEHEHUSMH HUX
kayecTBa (B CBSA3M C OWOPU3NYCCKMMH BO3JCHCTBHSIMHU HA COCTAaB M BKYCOBBIC
XapaKTePUCTUKH 3€PHA B MPOIECCE BHIXOJA CKOHIICHTPUPOBAHHOTO CIUPAIBHO-BUXPEBOTO
T0JIS1 M3 TIIYOMH JTUTOCHEPHI).

[IpencraBieHHass MUKTOrpaMma HarisgHo (B IOJHOM COOTBETCTBHMHM C  PEalIbHOM
ctpykTypoii nosis CBU, BBIXOASIIEr0 U3 TOIIIU JUTOCHEPHI) AEMOHCTPUPYET CIUPATBHYIO
u BuxpeByto komnoHeHTsl CBII. Takum oOpa3om, BUXpeBOE I0JI€ CAMOCTUHHO U BO BCEX
MOAPOOHOCTSIX JEMOHCTPUPYET CBOIO MHOTOMAaCHITA0OHYIO MPOCTPAHCTBEHHO-BPEMEHHYIO
CTpYKTYpY (Takas ciiokHas mukTorpamma BeictpanBaetcs mosieM CBU 3a 15-20cekyHn) u
00s13aTeNIbHO MOJ] TOKPOBOM TEMHOTHI — IpuMepHO B 1y 30 MUH MECTHOT'O BpEMEHHU.
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Puc. 9. 3aeck mnpencraBneHo (OTO aXypHOW NHKTOTPaMMbI, OOpPa30BaHHOH BHXPEBBIM
COJIUTOHOM TIPH BBIXOJIC M3 3€MHOW KOPBI Ha <IIOJIOTHE» 371aK0BOro rnocesa (Aurius). B atom
SMH304€ CTPYKTypa COJHMTOHA COACPKUT IIECTh BOJHOBBIX ()POHTOB, 0OPa3OBaHHBIX
MHOXECTBOM DPa3HOKAJIMOEPHBIX BHXpEBBIX Tpy0. BricokowactorHass Hecymas monsi CBU B
Tpybe (~ 10" I'p) MreOBEHHO HarpeBaeT MaJyio 30HY B HW)KHEH 4acTu cTeOlel MIIeHUIbl py
OJIHOBPEMEHHOM HX Cru0e M 3aKpydumBaHHU. B TpyOax yacToTa BpallleHHs BEKTOpa CIHMHOBOM
nonsipusanun, no-suaumomy, ~ 0,5I'm. Cmena HampaBieHust 3akpyuuBanus (Ha 180°)
MPOUCXOJIUT C MOJOBUHHOM YacToTOW crimHOBOM nonspu3anuu noist CBU. TToopotr dhpoHTOB
BOKDYT' OCH COIHTOHA MPOMCXOIMT B JAHHOM Ciydae ¢ 4actoToif He Gomee 10° 'y, mockombKy
KpYr' HE MPHOOpeTaroT 3rumurncongansHoi ¢gopmbl. [lonepeunnk mnukTorpamMmer okoio 180
MeTpOB. Banu BUAHBI 1OJIS M CTPOCHHUS ¢/X GepMBbl.

Ha Puc. 10 npencraBnena rumorernyeckas mozaenb CBII, koTopasi BKIOYaeT OCHOBHYIO
0COOEHHOCTB ATOTO IMOJIsl — ero XupanbHoCcTh U Hamuuue 100%monymsaiyu, 4To MOJTHOCTHIO
MOTBEPKAACTCS PE3YNIbTaTaMu, TPUBEACHHBIMU Ha Puc. 7 u 8.
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Puc. 10. MogenbHoe mpeacTaBiieHUe CIUpaibHO-BuxpeBoro mois npu ero 100% moxymsiiuu
HU3KOM YacTOTOM. AMIUTUTYJa JI€BO BpAILAIOLICHCS COCTABJISAIONICH BEKTOpa CIIMHOBOMN
MOJISIPU3AIMH YTII0BOr0 MOMeHTa (L) u3MeHseTCsl B TCUCHHE MEPBOM MOJIOBUHBI IIUKJIA YaCTOTHI
Momyasuuu B mpenmenax +180° |, a ammamryma mpaBo Bpararomieidics cocrasisromiei (R),
SIBIIICTCS. KOHCTAaHTOW, OJM3KOW K HyN0. B TeueHHe BTOpPOH IMOJIOBUHBI IMKIJIA, aMILTUTYIa
MPaBO BpAIIAIOIICHCS COCTABISAIONICH M3MeHsieTcs B mpeaenax +180° ,a meBo Bpamaromieiics
cocTaBistolle - Onuska kK Hymro. Hecymas dacrora mojst CBU MokeT H3MEHSTBHCS B
3aBHCHMOCTH OT YCJOBHH B MCTOYHHKE, HO PACIOJIOXKeHa IJIaBHBIM oOpa3om B nuamna3zoHe 200-
5001 Tu. [TnotHoCTh chokycrpoBanHoro noroka CBU (Ha HOYHOI CTOPOHE) MOXKET JOCTHUTATh
10° spr-em?c™.

3aK/JII0YeHHe

CyliecTBOBaHHE CIUPaAJIbHO-BUXpeBOro moyis Ha CoJIHIIE HE BBI3bIBACT COMHEHUH Y
COBPEMEHHBIX  acTPO(PH3UKOB-COJIHEYHUKOB, HO OHHM mojpasymeBaroT, urto CBII,
3apomuBmich Ha ConHIIE, HE BBIXOAUT 3a Tpelensl KOpoHbl. K BBISICHEHUIO
MPOCTPAHCTBEHHO BPEMEHHBIX mapameTpoB conHeuyHoro CBII oHum moka eme He
npuctynanv. Kak Imokazan Haml aHaliu3 MOCJICIHUX ACTPOHOMHUYECKHUX HAOJIOJCHUN 3a
ITUHAMUKOM  TpoleccoB B Xxpomocepe, HCTOYHUKOM  XAaOTHUYECKOW  OMHUCCHH
pasHoMaciTabHbIX comuToHOB CBII (MHTEepIpeTHpyeMbIX acTpodHU3nKaMHU-COTHEYHHKAMHE
Kak alb()BEHOBCKHWE BOJHBI) SBJISAIOTCS A0  MHUIMOHA (QIIYKTYHPYIOIIUX CITHKYJ,
BO3HMKAIONIMX TJIABHBIM 00pa3oM IO TpaHUIAM OOJBIIMX KOHBEKTHUBHBIX SYCCK —
cymeprpanyil. XapakTepHble MEPHOJIbI )KU3HU CIUKYJ HAaXoAsaTcs B mpexaenax 3-10 munyT,
TO €CTh JJINHA BUXPEBOTO COJINTOHA, BHIPAXKECHHAS B €IUHUIIAX BpeMmeHH, nocturaet 600
cexkyHa. HazemHble coJIHEYHBIC PaJHMOTEIIECKOIBI, paboTallnue B auana3zoHe 2-3 MM,
(UKCHPYIOT BUXPEBBIC TTAKETHI UMEHHO TOIOOHBIX JUTenbHOCTEH. CKOPOCTh BO3paCcTaHUs
cnuKya (MOJHSATHS COJHEYHOro BeliecTBa B MarHuTHOM TpyOe) mo 30 km/c [18]. Ha
noaxozie K 3emiie “uiMHA” BHXPEBOI'O COJIMTOHA 3aMEeTHO yBenuuutes (1o 5 - 15mwuH) B
pe3ynbrare mpeojosieHus paccrosHus ConHie-3emisi B IMOje COJMHeuHoro Berpa. I[lo-
BUJIMMOMY, THUTAaHTCKHE MacIITa0bl BUXPEBBIX IMpoieccoB Ha COJHIIE HE TO3BOJSIOT
TEOpEeTUKAM TIOHITh, MPOYYBCTBOBATh W CMOJEIHPOBATH XAPAKTEPUCTUKH CIUPATBHO-
BHUXPEBOTO I0JIs, OLIEHUTh BO3MOXHOCTD M ITApaMETPhI €r0 PaclpOCTPaHECHHS B Telnocdepe
M KOCMOCE.
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OnHako, Kak BBISICHUJIOCH, HA 3eMJle MPUCYTCTBYIOT OTUYETIMBBIEC cieabl Bo3aeicTBuss CBU
Ha Owmocdepy m HeopraHWYeckoe BemiecTBO. [10 MHOTOYHCIEHHBIM ClieJ]aM Ha pa3HbBIX
CTPYKTYPHBIX YPOBHSIX BEILECTBA ClIeNIaHbl OlleHKU rapameTpoB CBU.

MoxHOo YTBCPKAATh, YTO IIATOC B3aHMOHeﬁCTBHC — BUXPCBOC — PCaJIbHO, OMOJIOTHYECKH U
OHCPICTUYCCKH 3HAUYUMO.
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B3anmoneiicTBUe CIUHOBBIX MOJIEH MATEPHAJIbHBIX 00bEKTOB

bo6pos A.B.

Op0BCKHU rOCYJaPCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
avbobrov@fromru.com

[Mokazano, 4TO XapaKTEPUCTHUYCCKHE TTOJISI MATEPUATLHBIX O0BEKTOB B3aUMOJCHUCTBYIOT
Ha paccrosHUM 8 u Oonee MeTpoB. BsammopeicTBus HOCAT WHGOPMAIMOHHBIH
XapaKTep. HMHTEHCUBHOCTh B3aUMOJICHCTBHS ONPEACNSACTCS CIUHOBOH CTPYKTYpOit
BEIIECTBA MAaTEPHAILHOTO 00heKTa. B ONkHEH 30HE MHTEHCUBHOCTD PE3KO BO3PACTAET,
YTO TOBOPHT O BO3MOXHOM CYIIECTBOBAaHWU (EHOMEHA NPSIMOTO CIHH-CIIHHOBOTO
B3auMoeiicTBus. CyliecTByeT (akTop BHEUIHEH cpeabl — WH(OPMAIMOHHOE TIOJE,
o0ycaBImMBalONIee B3aUMOACHCTBHE MaTepHUATBHBIX OOBEKTOB BHE OJIMKHEH 30HBI,
yUYacTBYIOIIee B PU3NUECKUX W (PU3NKO-XUMHUIECKUX MPOoIleccax, MPOUCKOMSAIINX B OTHX
0o0BeKTaX.

1. IlocTanoBKa 3a1a4n

[IpoGnema cymiecTBoBaHus (EHOMEHA MUCTAHTHOTO B3aWMOBIIUSHUS MaTEPHATBHBIX
OOBEKTOB Ha HX CBOMCTBA U NPOUCXOIALIME B HUX MPOIECCH], OOYCIOBICHHbIE
B3aMMO/ICHCTBAEM WX CIUHOBBIX IOJIEH, JUCKYTUPYyeTCcsS B HaydHou nutepatype ¢ 80x
rojioB mpouuioro croyuerus. OAHAKO A0 HACTOSAIIETO BPEMEHHU MpPsIMbIE J10Ka3aTeIbCTBa
TaKOI'0 B3aUMOJEUCTBUS OTCYTCTBYIOT.

B skcnepumentax 200410 roma mccienoBaiack CHHXPOHHAS PEaKIHsS JBYX JAETEKTOPOB —
anekTponHbix cucteM (OC) ¢ aCUMMETPUYHBIMH  MPHUAIEKTPOJAHBIMUA  JIBOHHBIMH
anekTpudeckumu ciosimu (JIDC) — tak HasbiBaeMbIX “TOKOBBIX DICKTPOAHBIX CUCTEM” Ha
BO3/ICMCTBHE, KOTOPOE 3aKII0YAIOCh B MOAHECEHWH K HUM Ha paccTosiHue oT S5 g0 60 cm
Pa3IMYHBIX MaTEPHATIBHBIX 00BEKTOB. B031eiicTBHS MPOM3BOAMINCH IYCTHIM TTACTUKOBBIM
cocynoM, cocynoMm, 3anoiaHeHHbIM 500 M1 OoTcTOsBLIEHCS BOJONPOBOJHONM BOABI U
COCY/IOM, CONEpIKABIIEM MPEIBAPUTEIBHO AKTUBHPOBAHHYIO' BOAY. AKTHBALMS BOJbI
MPOU3BOAMIACH ITyTeM HMH()OPMAITMOHHOTO BO3ACHCTBUS HA €€ MOBEPXHOCTh M3IIyUYECHHUEM,
MCXOJMBIIEM OT HMITYJIbCHOTO CBETOAMOJHOTO H3IydaTensic. IIpooInKHTEIbHOCTD
Bosnencteus - 90c.

beuto moKa3aHO, YTO HEXUBBIE MaTepUadbHBIE OOBEKTHI O00JIAIAIOT COOCTBEHHBIMU
(“xapakTeprcTHYECKUMH”) TOJISIMU, OTPAXKAOIUMH CIHHOBYIO CTPYKTYpYy BelecTBa. B

Y Akmusuposannas 60da —Bona, MoxBEPrHyTas HHPOPMALMOHHOMY BO3ACHCTBHIO

2 Unopmayuonnoe 6o3deticmaue — BO3IEHCTBHE HEAIEKTPOMATHUTHBIM KOMIIOHCHTOM H3J1Y4EHHS, HHLYLHPYEMOTO
HMITYJIbCHBIM CBETOIMOIHBIM WU Jia3epHbIM u3nyuaresiem ([1], rnaBa 2). TepMuH BBe/IeH HA OCHOBAHUH
9KCIICPUMCHTOB, MTOKA3aBIIUX, YTO TAKOE BO3ACHUCTBHIE MPUBOJUT K H3MCHECHUIO OMOJIOTHYECKUX CBOMCTB BOJBI: B
3aBHCUMOCTH OT MTOCTAKTUBAIIMOHHOTO CPOKA XPAHCHUSBI aKTHUBHPOBAHHAS BOJA MOKET CTUMYJIHPOBATh
KU3HEEATEINLHOCTD KUBBIX OPTAHM3MOB (YTO OOBSICHACTCS BOSHUKHOBCHHEM B HEW KBa3UCTAOMIBHBIX CTPYKTYPHBIX
MaKpooOpa3oBaHui) WK UX HHIHOMPOBATh (YTO OOBICHAETCS IMOCIEAYIOIINM MIEPEXOI0M KBa3HCTAOMIBHBIX
CTPYKTYPHBIX MaKpooOpa3oBaHuii B MeTacTaOMIbHbIE). [Ipr MHPOPMAIIMOHHOM BO3JICHCTBHIU | TIOCIICA0BABIIEM BCIIE]
3a 3TUM KUIBTYCHUH, Pa3pyIIAOIEM MaKpPOCTPYKTypHbIe 00pa30BaHusl, BO/Ia COXPAHSET B MAMSITH CJICbl BO3ACHCTBUS
Ha MPOTSHKEHUH MHOTHX JIET, YTO, OOBSICHSICTCS] COXPAaHEHHEM CITMHOBOM CTPYKTYPbI, BOSHUKIIIEH B Pe3ylibTaTe
nadopmannonsoro Bosaeiicteus ([1], rasa 5).
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3aBUCHUMOCTH OT CTPYKTYPBI BEIECTBA BO3ACHCTBYIONIETO OOBEKTA, ITH IOJS O-Pa3HOMY
BIIASIOT HA BEIMYUHY MEKIIICKTPOIHOTO TOKa, poTekaromero B DC, ¥ MPOXOIAIIie B HEl
busryeckne U (HU3MKO-XUMUYECKUE TMPOIECCHl — MOJSIPHU3ALUi0 npudiekTpoaubix JI9C,
M3MEHEHHE mapaMeTpoB mnportekaromero B IC aBrokosebdatenpHoro mpoiecca ([1] rmaser 3
u 4)u T.1.

Bmecte ¢ Tem ocraicsi OTKPBITBIM BOIPOC, SBJSIETCS JIM PEAKIUs TOKOBOTO JETEKTOPA
PE3YJIBTATOM HETOCPEJACTBEHHOTO B3aMMOJICHCTBUS €Tr0 XapaKTEPUCTHUECKOTO TIOJNS C
XapaKTEPUCTUICCKUM ITOJIEM BO3ICHCTBYIONIETO MaTePHATILHOTO 00BEKTa, WIIH Ta PEeaKIIUs
SIBIISIETCSI PE3YJIbTATOM OIOCPEIOBAaHHOTO B3aMMOJCHUCTBUS TMOJIEH Ka)XI0TO M3 yKa3aHHBIX
O00BEKTOB C (PAaKTOpPOM BHENIHEW Cpenbl, CIIOCOOHBIM HECTH WH(GOPMAIUIO O CTPYKType
BEIIIECTBA.

B 2009 roay wu3ydeHume 3aBHCHMOCTH peaKIMH TOKOBBIX OC OT pacCTOsSHUS H
crienupuuecKux HHOOPMAIIMOHHBIX CBOMCTB MOJEH pa3IHMYHBIX MaTepHaIbHBIX OOBEKTOB
OBLIO MPOAOIIKEHO.

2. Metoauka

JIns  TOBBIIIEHUS JTOCTOBEPHOCTH PETHCTPalliM BO3ACUCTBHS BHEIIHETo (akropa,
OKCIIEPUMEHTBI POBOJIMIINCH C MPUMEHEHHEM IBYX nerektopoB Ha JIDC, paboraromux B
peXHMe CHHXPOHHOM PErucTpalii MeXdIIeKTpogHoro Toka B DC. [ CHIDKEHUS BIUSHUS
TEMIIepaTypHBIX (UIYKTyalluii B IOMeIeHH: AeTeKTopbl Ha JIIC pa3menianichk B CTEHHOM
mkady (mo3unms K Ha puc 1).

BoszaeiictByromnuii MaTepuanbhbiii 00bekT (“oOpaser’) ycranaBmuBancs B 0,1-0,75 m
(mosumus A), 2, 3, 5u 85 M or gerekropoB (mosunmu b, B, I' wim /| Ha puc. 1,
COOTBETCTBEHHO).

Bo3zaeiicTBus npon3BoAUINCh 00pa3aMu:
"1" - Bpycok npocymieHHoro nepesa pazmepom 23k180k110mm;

"2" - myctoii cocyn oobemom okojgo 600 mum (2-x aMTpOBas IUTACTHKOBAas OYTBLIb C
yJIaJICHHBIM BEPXOM);
"3" - DOtor xe cocyx, 3anoiHeHHbi 500 My OTCTOsBIICHCS HE aKTUBUPOBAHHOU

BOJIOIIPOBOTHOM BOJIBI;
"4" - DToT *Ke cocyn, 3anoJHeHHBIH S00MIT aKTHBUPOBAHHOMN BOJIBI;

AKTHBaIUsl BOABI MPOW3BOAMIACH ITyTEM BO3JCHCTBUS HA €€ MOBEPXHOCTh MMIYJIbCHBIM

CBETOJIMOAHBIM M3TydaresieM ¢ dkcrosunuei 90 c. CBETOAMOMHBIN U3ydaTeNIb COACPIKUT
2

128cBetonunonos tuna KUII-40KII6, pacniosioxKeHHBIX HA IUIOMIAAN TUAMETPOM /S CcM”.

YacToTHBIC U BPEMEHHBIC MTapaMeTPhl CUTHAJIA Ha BBIXOJIC M3ITy4aTeIs .

- yacToTa MOBTOPeHH UMITYIbCOB — 3000umI/c;

- JUTUTEIILHOCTh uMIyibca — 0,3MKc;

- MOYJISALIUS — MIPSIMOYTOJIbHBIA UMITYJIBC, MEAH/IP; YaCTOTa IOBTOPEHHUS UMITYJIbcOB — 15£.
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| 3 J:.L-U\ Puc. 1. Pacnionoxenue perekropoB (mosumms K) u
o0pa3loB B CTeHHOM IIKagy M Ha CTOJAaX B
=§,= | | | B aynuropu (nosuuuu A-JT).
% | | | | I:I Paccrosnus:
= — 01 =06
il I C L] oL 20
E — 9,9M,
5 | | | ] KT — 5,5m;
= CJC I KIL- 8.5,
| | ]
— | ]
| | ]

2.1. lerextopsl Ha [IDC u cnenuduka peakuuu, BOZHUKAIOIIEH B OTBET Ha cjaaldble
UH(OPMALMOHHBbIE BO3ICUCTBHS.

OcHoBHast 0cOO€HHOCTh TOKOBOTO JETEKTOPa 3aKIIOYAETCS B CHEIU(PUIHOCTH MEXaHH3Ma
BO3HUMKHOBEHHUS €ro peakiuu Ha BO3JCUCTBHUE BHEIIHEW CpeIpl:  BEIUMYHMHA
MEXKAJICKTPOAHOTO TOKA BCET/la OMPEAESAETCS Pa3HOCThIO MOTEHIUAIOB MPUAIIEKTPOIHBIX
JOC — CEeHCOpPHBIX 3JEMEHTOB CUCTEMbl, UYBCTBUTEJIBHBIX K TaKUM BO3JCHCTBUSIM. DTO
OrpaHMuYMBaeT (YHKIMOHAIHHBIC CBONCTBA JCTEKTOPOB. TOKOBBIA JETEKTOp SIBISETCS
WHIMKATOPOM, a HE JATYMKOM, YTO HCKIFOYAeT BO3MOXKHOCTH PETHCTPAIUU abCOITIOTHOM
BEJIMYMHBI PEAKIMM Ha BO3JIEMCTBUE, HO TO3BOJISIET O HeWl cyauTh. [loaTomy Bce
MPUBOJUMBIE HUKE 3HAYCHHUS HOCAT OLICHOUYHBIH XapakTep. B 3THX ycloBHUSX OONBIIYIO
3HAYMMOCTh MPHOOPETAIOT CBEJACHHS O CKOPOCTH HApacTaHWs peakuuu (KpyTHU3HE
HapacTaHus), MPOJOLKATEIIBHOCTA HApacTaHUs W JUIUTEILHOCTH JIATEHTHOrO IMEpPHOa
(MPOIOIKUTENHPHOCTH  BPEMEHHOTO HHTEpBajla MEXAYy HayaloM BO3JACHCTBHS U
BO3HUKHOBCHHEM PEAKIIHH).

OCHOBHBIMU OTJIMYUTENBHBIMU IIPU3HAKAMU peaKuu TOKOBOM DC, HACTYNHUBIIEH B OTBET
Ha HAYaJI0 BO3JCHCTBUS WM ero okoHuaHue (cpasy wiu 10 30 MUHYT CHYCTS), CIIYXKHT
W3MECHCHHE BEJIMYMHBI MEXKIJICKTPOAHOTO TOKAa OTHOCHTEIHHO 0a30BOTO 3HAYCHUS
(BO3HMKHOBEHHE Ha KpHUBO# "ropOa”’, BOBHUKHOBEHHE TPECHIA KPUBOW MM W3MEHEHHUE €ro
HanpasJicHus). Peakius aeTekropa, BOSHUKAIOIIAS MOCIE MPEKpalleHusT BO3ACHCTBUSA, KaK
MPaBUJIO, BBIPAXKEHA 3HAYUTEIBHO CHIIBHEE, YEM PEAKLHS HA HA4ajao BO3IAEHUCTBUS, KOTOpas
MOXET HE BOBHUKHYTh BOBCE.

K omnmnuntensHpIM TNpU3HAKaM peakmuu Ha Ci1adoe BO3JEHCTBHE OTHOCITCS TaKKe
U3MEHEHHUE DJIEKTPHUYECKON aKTUBHOCTH (COOCTBEHHBIX IIYMOB JETEKTOpa), U M3MECHEHUE

napamMeTpoB (Y4acTOThl M aMIUTUTYbI) KOJeOaTeIbHOTO Mpolecca Mpu paboTe AeTeKTopa B
pEeXHME aBTOKOJICOAHHIA.

Eme omHolt OCOOEHHOCTHIO pEaKIMHU TOKOBBIX JIETEKTOPOB SBJISIETCS HEOJAHO3HAYHOE
HampasjicHHe ee pa3BUTHs (MOIIPHOCTH). Mi3MeHeHne HampaBIeHns TPeH1a KPUBOI TakK ke,
KaK ¥ MOJSIPHOCTH 'TopOa"” Ha HeM, BOSHUKILEE IMOCJIe Hauyajla WIM CHITHS BO3JEHUCTBUS,
3aBHCUT Kak OT cocTossHus camod DC (0T mpoXonsIiero B JaHHBI MOMEHT Mpoliecca
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nojisipu3anuu  npudiekTpoanbix JIDC), Tak M OT BHEMmHUX (AKTOPOB, HEMPEPHIBHO
BO3JICHCTBYIOLIMX HA OTKPBITYIO CUCTEMY.

Penakcanms cocrostanst DC MoxkeT 4auThest Ooibie 1,5-2x gacos.
3. Pe3yibTaThl 3KCIIEPUMEHTOB
Ha puc. 2 mpuBeneH pe3ynbTar perucTpanui (GOHOBOM aKTUBHOCTH MEXKIIEKTPOTHOTO TOKA

B 3-X TOKOBBIX JETEKTOpax B HOYHBIE Yachl, MPOBOIMBIICHCSI B OTCYTCTBUU JIOJEH B
yueOHOM KOpITyce YHUBEPCHUTETA.

MWWMK

W%
0.5

WMM

Puc. 2. CunxponHasi perucrpanus (POHOBBIX H3MEHECHHUH MEXIJICKTPOJHOTO TOKa B TpeX
netekTopax Ha J19C B HouHbIe yackl. MeTku BpeMeHn — 45¢.

C 1enpio WLTIOCTPALNK TOBTOPSEMOCTH, Ha PUC. 3 IPEICTABICHBI PE3YIIbTaThI

JBYX OIBITOB, CJEIOBAaBIIMX JAPYyr 3a APYroM C HHTepBaJoM B 7 yacoB. B oboux
IKCIIEPUMEHTAX COCYJ C HEaKTHBHPOBaHHOW BoJOH (oOpaser; Ne 3) ycranasnmsaics B 8,5
MeTpax oT JeTekTopoB Ha JIDC, HaXxoAUBIIMXCS B CTEHHOM mKady (mos3unmn «/I» u «A» Ha
puc.1, COOTBETCTBEHHO).

B niepBom ombite (puc. 3A) BearunHa MEXKIISKTPOIHOTO Toka B netekrope 1 mocturia 0,5
MKA; Bo BTopoM nerektope - 0,34mkA. B onbite Ha puc. 3b orn gocruriu 3nauenwnii 0,72
u 0,37 MKA, COOTBETCTBEHHO. JIaTeHTHOE BpeMs TTO3BOJISIIOIIECE CYIUTh 00 MHTCHCHBHOCTH
BO3JICHCTBYIOIIETO (haKTOpa, COCTABIISLIO OT 7 10 9 MUHYT.

A

nerektop 1 ] //;mw\

MW\.,-\_.,_A_\,__LM

JIETEKTOp 2 T
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b -

0,t
T MKA
nerexktop 1 o _
l 0,5
T MKA

JEeTEKTOop 2

Puc. 3. Peaknust nByx nerektopoB Ha JIOC Ha BO3mEHCTBHE cCOCyna, 3allOJHEHHOTO HEAKTUBUPOBAHHOU
BoaoH. Dkcnosuius: A — 66MunyT; b — 90Munyt. Paccrosuue - 8,5M. Ctpenkoii, 0OpalleHHO! K KPUBOH,
MOKa3aHO Hayajo BO3JECUCTBUS; OT KPUBOM — OKOHYAHHUE.

3.13aBUCHMMOCTb peaKIuH JeTEKTOPOB OT PACCTOSIHUSA

B oskcnepumenrte, mpuBeaeHHoM Ha puc. 4 (paccrosuue 10 cMm), B oTBeTax o000uX
JICTEKTOPOB Ha KpaTKOBpeMeHHbIe Bo3aeicTBus (9 1 12 MUHYT) JIaTEHTHOE BpeMsI PaBHO
Hymo. Benmnuuna peakmuu perekropa 1 cocrasmia 0,25u 0,5 MxA; gerexropa 2 — 0,25u
0,4 MKA, COOTBETCTBEHHO.

Puc. 4. Peakums HneTeKTOPOB Ha
A b T Bo3jeiicTBUe. A- MycToro cocyza
T (obpazer Ne 2); B - cocyma c¢
l HEaKTHBHUPOBaHHOHM BojoH (0Opaserr

Ne 3).

nmerekT. 1

[
l ]n l T :[ MKA Paccrosinne Mexay nerekTopamMu U

W cocygom — 10 cM; MeTKH BpeMeHH —
45c.

Ha puc. 5 npuBenensl pe3ynbTaThl 4-X ONBITOB ¢ npuMeHeHueM oOpasua Ne 1. B ombite
(puc. 5A) Bo3meicTBHE MPOM3BOIWIOCH C paccTossHusA 8,5 M OT JeTekTopoB. Peakius
JIETEKTOPOB Ha HAyajI0 BO3JIEHCTBUS HE BO3HUKIIA.

B ombitax (puc. 56 u 5B) paccrosiaue mexay oopasiomM u nerekropamu coctaisuio 10 cm.
BenuunHa MEXIIEKTPOIHOTO TOKa B JeTekTopax 1 m 2 nocturia B epBoMm ciydae 1,16u
0,66MKA, cooTBeTCTBEHHO; BO BTOpoM 1,421 1,16MKA.

B onmite 5I' (paccTosinue 8,5v) Bennunna peakiuu 0,4 MkA — B 3,3 pa3a MEHbIIIE, YeM MPH
Bo3jeicTBrH B omnbiTe 5B (paccrosuue 10 cm).

B onbite Ha puc 5B CkopocTh pa3BUTHUS PEAKLUN 3HAUYUTEIBHO BBILIE CKOPOCTH Pa3BUTHUS B

ombiTe SI" ¥ OT0OHA pe3ynbTaTaM, MOJIYYCHHBIM B OIBITaX C BO3JIEHCTBUEM OOpasznamu 2 1
3 Ha puc 4.
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B TO Bpemsi kKak mpW MajibIX PacCTOSHHUSAX BEIIMYMHA PEAKIUU JTOCTHTAeT MAaKCUMAJIBHOTO
3Ha4YeHHs (BepHIHBI "TopOa” Ha KpHBOI) uepe3 5-8 MUHYT mociie Havana BO3ACHCTBHS, IIPH
paccrostaim 8,5M pa3BUTHE peakiiid MOKET JUIUTHCS 10 moiy4daca u 6onee (puc. 3A u 3b,
puc. 5, puc. 6A u 6I'). Tak, B ombiTe 6B KpyTu3Ha KpuBOil (CKOpOCTH HapacTaHWUs
peakiun) cocraBmia 0,125mMkA/MuH, Toraa kak B onbiTe 6" KpyTH3HA KPUBOM COCTaBUIIA
0,009vkA/muH —B 14 pa3 menble!

N3 paccmoTpenust pe3ybTaToB OMBITOB, MPEICTABICHHBIX HA pUC. 41 5,

CJIeJlyeT: HHTEHCUBHOCTb BO3JIEUCTBUS OOBEKTAMU PA3IMUYHOM MPUPOJIbI, PACIIOIOKEHHBIMU
Ha paccrosHuU 8,5 MeTpoB OT JAETEKTOPOB, CYIIECTBEHHO HUXKE HWHTEHCHUBHOCTHU
BO3JICHCTBUS 0OBEKTOB, PACTIONOKEHHBIX BOJIU3U OT HUX.

3.2. UudopmanuoHHbIe CBOHCTBA XapaKTePUCTHUYECKUX TO0Jieli MaTepHaJbHBIX
00LEKTOB

Ha puc. 6 mpuBeneHbl pe3ysbTaThl SKCIIEPUMEHTOB C ydactuem oOpasmoB Ne 2- No 4,
YCTaHOBJICHHBIX Ha PAcCTOSIHUU 8,5METPOB OT JETEKTOPOB.

B oTBeT Ha BO3/€CTBUE yCTHIM TUIACTUKOBBIM COCYJIOM BO3HHUKJIA PEAKITHS JETEKTOPOB No
1 u Ne 2 genmmuunoit 0,29u 0,25MKA, cootBeTcTBeHHO (pHrc.6A).

B pesynpraTe BO3mEHCTBUS IUTACTUKOBBIM ~ cocyznoM, coxaepxkaBmem 500 wmn
HEAKTUBHPOBAHHOW BOJBI, PEAKIUs NETEKTOPOB cocraBmia coorBeTctBeHHO 0,76 m 0,41
MKA, (puc. 6b).

BennuwnHa TOKa MOHOB B JETEKTOpax, BO3HHKINAS B OTBET Ha Bo3jaeicTBHE oOpasma Ne 4
(Toro ke cocyma ¢ BOIOM, MmoaBepriieics HHPOPMALMOHHOMY BO3IEHUCTBHIO), COCTABUIIA
1,151 0,46MKA, cooTBETCTBEHHO (pric. 6B).

4. O0cyxkneHne pe3yJbTaTOB

3amaauMcs BOIIPOCOM: TPU TOCPEACTBE Kakoro ¢usmueckoro (akropa MPOUCXOIUT
nepeHoc MH(pOpMaluu OT BO3AECHCTBYIOIIET0 MaTepUaIbHOIO0 OOBEKTa K AETEKTOpaM B
IKCIEpPUMEHTAaX, MPUBEJCHHBIX HA PUCYHKaX Su 67

HenpuuactHocTs K  mepeHocy uHpopMamuu  “pyTHHHBIX' — (U3HUYECKUX  IOJIEH,
MOPOKAECHHBIX 3apsAJIOM U Maccoi, 00yciloBiIeHa crenu(pUKON HCIONb30BAHHBIX METOJIOB.
PaccMoTpuM noapoOHee apryMeHThl B MOJIb3Y 3TOTO YTBEPKIACHHUS.

Pacrnionoxenue NeTEKTOPOB B M30JMPOBAHHOM OOBEME CTEHHOTO Ikada M 3HAUYUTEIHHOE
pacCTOsSHUE MEXIy HHUMH M BO3JCHCTBYIOIIMM MaTepUalibHbIM 00bekToM (8,5 M)
UCKJIIOYAI0T BO3MOXKHOCTH BO3JEHCTBHS Ha HHUX CHAOBIX 3JEeKTpHuYecKux (Hampumep,
TPUOOAIIEKTPUIECKHX) 3apsI/IOB, IPUCYTCTBYIOMIMX HA CTEHKAX ILIACTUKOBOTO COCY/Ia.

OtcyTrcTBUE (PeppOMarHETUKOB B COCTAaBE BEIIECTBA OOPa3lOB MCKIIOYAET YydYacTHE
MAarHUTHBIX IMOJIEN.
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OtcyrcTBHE B BEUIECTBE IMYCTOTO IUIACTUKOBOTO COCYyAAa CTPYKTYPBI, CHOCOOHOMN
UHIynUpoBaTh DM-u3inydeHue (B TOM 4YHCIC M BOJBI B OMBITE HAa pHC. GA), MO3BOJAET
PacIpOCTPAHUTD ATO 3aKITIOYCHHIE U HA AIEKTPOMArHUTHBIN (aKTOP.

A 0.5

ExA

T
JIETEKTOp 2 l

nerekrop 1 I

t I 0,5
JIETEKTOp 2 o A

nmerektop 1

JIETEKTOp 2
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Puc. 5. Peaknms neTexkTopoB Ha Bo3aeicTBre oOpasia Nel, yCTaHOBIEHHOTO HA PACCTOSHAU: A
u I’ — 8,5m or merexkropos, b u B — 0,1 M. Ctpenkoii, oOpaméHHoii K KpUBOH, 0003HAYCHO
HAyao BO3JCHCTRUS; OT KPHBOM — ero okoHuaHue. MeTku BpeMenn — 45c.

B cuny unentnunoctu macc obpasioB Ne3 u Ned B ompiTax 6b m 6B mpeamonoxenue o
BO3MOXXHOW POJIU TPABUTAIIMOHHOTO (PaKTOpa OTIaIaeT.

HckinroueHne mepedyrclIeHHbIX (U3NYECKHX TOJeH M3 4YHcia BO3MOXHBIX (aKTOPOB,
CTHMYJIUPYIOIIUX PEaKIHio aeTekTopoB Ha J[DC, mpuBOIUT K HEOOXOAUMOCTH TPHU3HAHUS
y4acTus B OMUCAaHHOM (peHOMEHE HEKOero HH(OPMAIIMOHHOTO (haKTopa.

AxTuBanys BOJbI MyTeM HH(GOPMALMOHHOIO BO3JEHCTBHUS HE M3MEHSUIO €€ XUMHUYECKHN
COCTaB Ha MOJIEKYJISIPHOM M aTOMapHOM ypoBHsX. Pasmmume oOpasmoB Ne 3 m Ne 4
3aKJIF0YAJIOCh JIMILIB B CIIOCO0E MX MOATOTOBKM K 3KCIIEpUMEHTY. Bblie ormeuanock, 4To
aKTUBAalMsl BOJABI IPHUBOJUT K €€ CTPYKTYpHbIM M3MEHEHHUSIM — O0Opa30BaHUIO
KBa3UCTAOWJIBHBIX ~ MakpocTpykTyp. B oOpasme  Ne3  (cocyam, — 3amoJIHEHHBIN
HEaKTHBUPOBAHHON  BOJOW)  KBa3HUCTaOWIBHBIE  MAaKPOCTPYKTYphI ~ OTCYTCTBOBAJIH.
CrnenoBarenbHo, pa3iaMuue peaklMu Ha BO3JeicTBUEe 00pasloB, COAEPIKABILUX
HEaKTUBUPOBAaHHYIO U aKTUBHPOBAHHYIO BOJY, OBIJIO OOYCIIOBIEHO Pa3IM4UeM CTPYKTYphI
BEILIECTBA 3TUX OOpa3loB, B KOHEYHOM CYETE — pPa3/IMYUEM CIIMHOBOW CTPYKTYpPbl HX
XapaKTEPUCTUUECKHUX ITOJIEH.

M3 Bcero Cka3aHHOIO MOKHO 3aKJIIOYWTBH. JUCTAHTHOE B3aMMOJCHCTBHE MAaTEPHUAIBHBIX
O0BEKTOB OOYCIIOBICHO CIHH-CIIMHOBBIM B3aMMOJCHCTBHEM HX XapaKTePHCTUYECKHX
noseil. Peakius TOKOBBIX JI€TEKTOPOB Ha BO3JEHCTBHE MaTepHaJbHOIO OOBEKTa
IIPOSABIIAECTCA B U3MEHEHMM MEXKDJIEKTPOJHOTO TOKAa MOHOB B 3aMKHYTOW 3JIEKTPUYECKOU
LENH AJIEKTPOTHOW CHUCTEMBI, KOTOPOE O0YCIOBIEHO M3MEHEHHEM BEIMYUH MOTECHIINATIOB
MIPUIIEKTPOIHBIX ABOMHBIX JJIEKTPHUUECKUX CI0EB — MNIEKTPOIHOM nosspusanueit. 13 storo
CJIIElyeT: HEJIOKaJbHbIE B3aUMOJEHCTBUA XapaKTEPUCTHUUECKUX IIOJEH MaTepHAIbHBIX
00BEKTOB BIMAIOT Ha IPOTEKAIOLIME B HUX (hr3nueckue 1 GU3NKo-XMMHUYECKUE POLIECCHI.

OyHIaMEHTaNIbHBIM pPE3YyJIbTaTOM MCCIIEIOBAaHUS SIBJISIETCS BBIBOJ. BCE MaTepualbHbIE
OOBEKThI CBfA3aHbl MEXAy CcO0OM WX B3aUMOJICHCTBYIOUIUMHU XapaKTEePUCTUYECKUMHU
MOJIAIMH. JTO 3aKIIOYEHHE HE SBISETCS OKOHYATENBHBIM. 3aBUCHMOCTh PEaKIUH
JIETEKTOPOB OT PACCTOSHUS HE BBISBICHA TMOJIHOCTHIO. B 9acTHOCTH, MOKa OTCYTCTBYIOT
JaHHBIE O XapaKTepe ee paclpenesieHUs B ONMKHEH 30HE — Ha MajblX PACCTOSHUSAX OT
JNETEeKTOPOB. bimxkaniien 3agayei UCCIeI0BAHUN SABIISIETCS BBISIBICHHUE dTOM 3aBUCUMOCTH,
9TO, BO3MOKHO, ITO3BOJUT OMPEIEIUTh, CYIIECTBYIOT JI HETIOCPEICTBEHHBIE HEJIOKAIhHBIC
CIUH-CIIMHOBBIE B3aMMOJICHCTBUS, WJIM B3aUMOJEWUCTBHS XapaKTEPUCTHUECKUX MOJIeH
MaTepuagbHbIX OOBEKTOB BCETJa OMNOCPEIOBaHBl HEKUM 'TJIOOAIBHBIM  (aKTOpOM,
OCYIICCTBJISIFOIIIMM CITUH-CIIMHOBBIE B3aMMOJICHCTBUE C KaXIbIM W3 YYaCTBYIOIIMX BO
B3aMMOJICHCTBUAX 00BeKTOM. Hambosee BEpOSITHHIM HCIIOJHHUTEIEM POJH (U3HUECKOTO
(dakTopa, OCYIIECTBIAIONIETO (YHKIHMIO “MHPOBOTO HHGOPMAIMOHHOTO oOleparopa’,
ABigeTCA (PU3NUECKU BaKyyM.

Hrak, u3 IPHUBEIACHHOI'O BBINIC SKCIICPUMECHTAJIBHOIO MaTepHala MOXHO 3aKIIIOUYHTh.
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JUCTAaHTHBIE B3aUMOJEHCTBUS MAaTE€pPUAIBHBIX OOBEKTOB OOYCIOBIEHBI CIIHH-
CIIMHOBBIM B3aMMOJEUCTBUEM HX XapakTepucTUyeckux moied. IIpu 3amanHOM
pPacCTOSIHUM HWHTEHCHUBHOCTb B3aUMOJACUCTBHS MEXKIY JABYMS MaTepHalIbHBIMHU
00BEKTaMH OIpeneNnseTcs HHHOPMAIUEil O CTPYKType CIIMHOBOW CHCTEMBI BEUIECTBA
KaX/10r0 U3 OOBEKTOB, a/IeKBATHO OTPAXKEHHOMN B UX XapaKTEPUCTHUECKUX MOJIAX.
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0,5
MKA

I MKA

Puc. 6. Peaxuus nerekropos Ha JIOC Ha BosaeiictBue: A — myctoro cocyaa: b u B — cocyna,
3al0JTHEHHOTO HEAKTUBUPOBAHHON U aKTHBUPOBAHHOM BOAOW, COOTBETCTBEHHO. PaccrosiHue —
8,5 M. Crpenkoil 0OpallleHHOW K KPUBOW, MOKa3aHO HAYaJIO BO3JCHCTBUS; OT KPUBOW — €r0
okoHYaHue. MeTku BpeMenn — 45c¢.
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IIo pPe3yJibTaTaM HU3JIOKCHHBIX BbIIIC SKCIICPUMCHTOB MOKHO CACJIATh CJICAYIOIINC BHIBOLI.

1.

CoOcTBeHHBIE TIOJII BCEX MAaTEPHAIBHBIX OOBEKTOB B3aUMOJCUCTBYIOT Ha
paccrosiuuu 8,5metpoB u Goiee.

B3anmopenicteus HOCAT  WH(GOPMAIMOHHBIA  XapakTep: VHTEHCUBHOCTb
B3aMMOJICHCTBHUSI ONPEEIAETCA CTPYKTYPOU BEIIECTBA MATEPUATIbHBIX O0OBEKTOB.
CymiecTByeT 3amMeTHas HEPaBHOMEPHOCTh B PpACHPEIEICHUU WHTEHCUBHOCTH
B3aMMO/JICHCTBUA OOBEKTOB, HAXONAIIMXCS Ha Pa3JIMYHBIX PACCTOSHUSAX APYT OT
npyra. B OmmkHel 30HE, TpPU PACCTOSHUSAX TOPSAKA HECKOJIBKUX JECSATKOB
CaHTUMETPOB HMHTEHCHUBHOCTh B3aMMOJICHCTBHS PE3KO BO3pPACTAET, YTO HE
HCKJTIOYAET MPSAMOI0O CIIMH-CIMHOBOT'O B3aUMO/ICUCTBHSI B 3TOM 001aCTH.
[Ipeanonaraercs, 4To B3aUMOJICUCTBUSI MAaTEPUAIBHBIX OOBEKTOB HEKUBOU U KUBOU
MPUPOIBI PEATU3YIOTCS TIPH Y9acTHH WHOOPMAIIMOHHOTO (aKTOpa BHEIIHEH CPEeIIbI,
opranu3ymoomiero ¢usndeckue, GU3NKO-XUMUUYECKUE U 6romormueckue’ MIPOLIECCHI,
MPOUCXOJISINE B 3TUX O0OBEKTaX.

Jluteparypa

1.

bo6poB A.B. MoxensHoe UCCIENOBaHWE TOJEBOW KOHIENIIMM MEXaHU3Ma
co3nanus.- Open, Openl' TV, 2006, - 262.

Bbo6por A.B. MonenpHOE HccleoBaHNe MeXaHU3Ma HecnenupuuecKol peremniuu.
JlenonupoBannas padora - M , BUHUTU, [en. Ne22238B2001, 2001, - 30.

1 . .
Cornacuo [2], cuctema npudsekTpoansix JJIC B TOKOBO# AIEKTPOJHOM CHCTEME SIBIISETCS MOJIEITBIO
npuMeMOpaHHbIX JI9C B TKaHSIX KUBBIX OPTaHU3MOB.
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HexoTopsie pe3yabrarbl (PU3HUYECKUX UCCIACIOBAHUU SIBJICHUS
KIMPAMOT0 BUACHUA»

Iloneraes A.I.

MexyHnapoaHas mpodeccruoHalibHast MEIUITMHCKAST aCCOLHAIUs
CIECIUAJIMCTOB KOMIIJIEMEHTAPHON MEAUIIUHBI, IICUXOJIOTOB U IIETUTEIIEH,
MockBa

KpoMe wu3BecTHBIX HaAM M HayKe YyBCTB M COOTBETCTBYIOLIMX UM CEHCOPHBIX KaHAaJIOB
BOCHIpUSTHSI UHPOpPMAIIUU 00 OKPYKAIOIIEM MUPE KaXIbli YeJOBEK B TOW WM MHOM Mepe
o0jamaer MOMOTHUTEIBHBIMU — JKCTPACCHCOPHBIMU — KaHaJaMU BOCIPHSATHS, KOTOPBIC
MO3BOJISIIOT OCO3HAaHHO WM HEOCO3HAHHO NOJy4daTh HH(OpPManuio 00 OKpyXaromen
PEaNbHOCTH KakK Obl 0€3 y4acTHsi U3BECTHBIX HAyKe PELEenTOPOB.

DBOJIOIMOHHO HAIIE TEJIO W €r0 (U3HOJOTHYeCKUue (DYHKIMH Pa3BUIIMCh TAKUM 00pa3oM,
9TOOBI C TOMOIIBI0 (PU3UOJIOTHUECKUX CEHCOPHBIX KAHAJIOB — OCS3aHUS, OOOHSHWS,
BKYCOBBIX, TaKTHJIbHBIX, CIIYXOBBIX, 3pUTENIbHBIX, oOOecleynBaTh HaM aJeKBAaTHYIO
OPUEHTALIMI0 B U3MEHYMBBIX OOCTOSITENBCTBAX OKPYXKAIOLIEH XKU3HU. 3aMEe4aTesIbHO, YTO
3TO €CTh, MHAYE KaK Obl MbI KWK ? B TOM M1 MTHOM MecTe Teja PACIOI0KEHBI PEIEITOPHI,
3T PELENTOpPbl CBA3AHBI C ILEHTPAJbHOW HEPBHOW CHUCTEMOM, KOTOpas OCYLIECTBIISET
aHaJIU3 CUTHAJOB OT PELENTOPOB. DTU CHUTHAIBl aHAIU3UPYIOTCA, a 3aTEM ITOJyYEHHas
nH(MOpPMAIHS UCTIONB3YETCS WU BEIBOJUTCS B TUIOCKOCTh CO3HAHME. Tak MBI y3HaeM O TOM,
YTO IPOUCXOJUT BOKPYT. Takoro Tvma BOCHPUSATHE HA3bIBAECTCS CEHCOPHBIM. [Ipomeccel atn
MHTEPECHBI U HEIIPOCTHI, HO €€ UHTEPECHEE IPYTOe.

B Tex ciydasx, Koraa ¢ penenTopamu, Ka3ajaoch Obl, HHYTO HE B3aWMOJCHCTBYET, TEM HE
MeHee, uH(popMaIs 00 OKpYXKalolmeM HAaC MHPE MOXET MOSIBISATHCA B T€X HWIIM HHBIX
AHAIM3UPYIONIMX OTJAE/aX TOJOBHOIO MO3ra, dYalle O3TH MPOIECCHl MPOUCXOIAT 0Oe3
KOHTPOJISI CO3HAHMsI, & B HEKOTOPBIX CIIydasX CTAHOBSTCSA IOCTYIHBI CO3HAHHIO. Takoif
crioco0 nosydeHust nH(OOpPMAIUH MOTYYHII Ha3BaHUE dKcTpaceHcopHoro (ICB).

N3BecTHBIE TEPMHHBI «ICHOBUIEHBE», <SICHO-CIBIIIAHBE», W T.J. INPEIACTABISAIOTCS HE
CJIMILKOM TOYHBIMM. SICHOCTH IIpPY TOM THUII€ BOCHPHATHS MHOTJA HE CIMIIKOM MHOIO, a
CYLIECTBEHHBI JIpyrue ocooeHHocTH. [Ipencrasmisercs, 4ro TouHee OyJeT rOBOPUTh, YTO MBI
MMEEM JIEII0 C «IPSMBIMU» OIIyHEeHUAMU. C «QIpsIMBIM BUIEHBEM», WIPSIMBIM CJIBIIIAHBEM»
U Tak jnanee. B 3THUX cCiydasx W3BECTHBIE CHELUAIU3UPOBAHHBIC PELENTOPBI B NPUEME
uHpOpMAIH HE YYaCTBYIOT, HO HH(OpMAIUs TEM HE MEHEe MOCTynaeT. B aTux curyanusx
MEXaHU3Mbl pELENUUUu COBCEeM HHble. BcnmoMmHumMm, k npumepy, o ¢eHomene Po3sl
KynemoBoil u Ipyrux gosax, 00JIaJalolX «KOXKHBIM 3pEHUEM>.

DTO THUMN BOCHPHUATUS peabHO CylecTByeT. Ham ero m3ydeHuem Halo CIOKOWHO paboTath,
0e3 mpenybexaeHuid M axuotaxka. OTpoOMHBIN 00bEM YyKe€ HMMEIONIUXCS HAOI0ICHUM
TOBOPUT O TOM, YTO YK€ HACTAJIO0 BpeMs, KOTJla 3TU peajbHbIC SIBIEHUS U CIIOCOOHOCTH
MOTIM OBl CTaTh NPEIMETOM HAYYHOTO H3YYCHHs, KOHKPETHOTO, C HWCIOJIb30BaHUEM
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MOIIIHOM METOJIOJIOTMM HAYYHOTO IMO3WTHBHOIO IMO3HAHMS, BBIPAOOTAHHOHM 3a IMOCJICIHHE
300-400rner.

«IIpocThie» GopMbI NPAMOr0 BUACHUA

OcraHoBuMCsT Ha pe3yinbTaTax Ja0OpaTOPHBIX HCCIENIOBAaHUI TMPSMOTO  BHJIEHBS
JOCTaTOYHO MPOCTOro THUma (pa3HooOpa3ue MPOSBICHUH MPSIMOTO BHICHUS MbI KPAaTKO
o0cyauM mo3xe). HarmoMHIo, 4T0 «IpsiMoe BUACHBE» — BUJICHBE MPEAMETOB OKPYXKAIOIIETO
Mupa 6e3 yJacTus ria3 Kak ONTHYECKOrO aHaIMW3aTopa. DTO TUI MPSIMOTO BHIIEHBE MOXKET
ObITh Pa3BUTO MPAKTUYECKU KAXKIBIM, OCOOCHHO 3((EKTUBHO 3TO MPOUCXOIUT Y AETEH.
CnenuanbHble YIpaXHEHHWs U TPEHUHTM XOPOILIO OMHMCaHbl M NOCTynHbI. Ceiiyac naxke B
WHTEPHETE MOXXHO HAWTH MHOTO METOIUYECKON MH(POpMAIUU MO 3TOMY Borpocy. B cBoé
BpeMsI MHE JIOBEJIOCh MPUCYTCTBOBATH MPU JOCTATOYHO OOJIBIIOM YHCIIE SKCIIEPHMEHTOB C
JIOJbMH, KOTOpble ObUIM TPEHUPOBAHBI MO ATHUM MeToaukam. Cpa3y 3amedy, 4TO MHeE
MIPE/ICTABISETCS MHTEPECHBIM U LIEHHBIM TOT (DAaKT, 4TO B psfe Cly4yaeB JAETEH C yCHeXoM
TPEHUPOBAIM POJUTENM, KOTOpPbIE CaMU HHMKAaKMUMHM NOJOOHBIMU CIOCOOHOCTSIMU HE
oOnamamu. DTH poauTenu padoTalld CO CBOMMH JEThbMHU IO OIpPEAESIEHHON MporpaMmme, B
pesynbrare y peOeHKa MposSiBUIIOCH «IIPSIMOE» BUJICHbE. DTO BUJIEHUE CHAYalla MPOSIBIISIETCS
B cnaboit hopme, co cO0siMH, a 3aTeM, IO MEPE TPEHUPOBKU CTAHOBHUTCSA CTAOMIBHBIM. DTO
HAOI0ZIeHNe OYeHb paayeT. 3/1eCh HET HUKAKOM MUCTHKH, €CTh ONPEICICHHBIA TPY/, €CTh
ncuXxo(U3noIorus, U IPEeIMET AJI1 HAYYHOTO UCCIIEIOBAHUS.

Heckonpko cioB o nmeransx mposiBieHus: (penomena. Ha mepBbIX 3Tamax HCHIBITYEMBIH ¢
3aBsS3aHHBIMU TJIa3aMHM HAYMHAET pasaudaTh (GOpMy W IBET KPYIHBIX MIPEJAMETOB,
MOMENIEHHBIX Tiepea HuM. [lo Mepe TpeHUPOBOK MOSBIAETCS CIIOCOOHOCTh pa3iuvaTh BCE
Oojee MeENKWE JeTalld — 4YUTaTh TEKCThI, HAMKMCAHHBIE KPYMHBIM MIPUPTOM. 3aTeM
CIIOCOOHOCTh 00OCTPSIETCS M TMOSBISETCS BO3MOXKHOCTh YUTaTh KHUTHU M Ta3€THBIM TEKCT.
CnocoOHOCTh CTAaHOBHUTCS CTaOWIbHOW. B 3KkcmepuMenTte, KOTOphld cHuManu B MI'Y mis
TEJICBUACHHUS, MaJbUMKy C 3aBSI3aHHBIMU IJIa3aMU HOPEABSABISUIM HM3BECTHBIE <«KAPThI
3enepa» (Kpyr, KpecT, BOJIHUCTBIC JIMHUH, KBaapar, 3Be3nay). [Ipembssisuin 50 kapT co
ckopocThio 1 kapra B 2 cekyHObl. ['00cCOM MallbuuK cOOOIIad pe3ynbTaT BUICHUS.
Manpuuk He JOMyCTUSI HU OJHOM omuoOku! Takum pesyiapTaTaM MOTIM Obl TI03aBHI0BATH
KJIACCUKH MaparncUxoJIOTHH, HaIpUMep, TO0KTOp PaitH, y KOTOPOro MUpPOBBIM JOCTHKEHUEM
B skcrnepuMenTax Obuio 60-70% mporieHToB coBnageHuii (BMecto oxumaembix 20% mo
teopun BeposTHOCTH). [Ipu 100% BepOSITHOCTH YK€ HET, 3/1eCh — IIPOCTO YTEHHE... Takue
SKCHEPUMEHTHI TP MHE CHUMAJIN TEJIEKAHAJIBI PA3HBIX CTPAH.

Ha crnemyrommx »Tamax TpPEHUPOBKH TMOSIBISAIACH CIHOCOOHOCTh pa3iuvaTrh Oojee
OTHaJICHHBIE MPEeIMEThI, a 3aTeM W MPEAMETHI, HaxXOoIsAlMecs Mmo3aau (3a 3aTBIIKOM)
ucneityemMoro. I[lo Mepe paboThl W TPEHUPOBKU HUIET JaNbHEHIIEe pa3BUTHE OTUX
cnocobHocTedl. He ynuBUTENBHO, YTO ATH SBIEHUS, JOCTOBEPHBIC M BOCIPOU3BOIUMBIE,
CTAJIM IPEIMETOM SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUM.

Monoapix ro/1el ¢ pa3BUTHIM NPSIMBIM BHACHUEM OOCIIEOBAU B Pa3HBIX JIAOOPATOPHUSIX,
CHayvasa sekTposHuedanorpapuyecku obdcnenonana Onbra MBanopna Koékuna (Mocksa),
IIOTOM HccnenoBaHus npoBoauwianchk B Cankr-IleTtepOypre moj pykoBOACTBOM akaJeMHUKa
PAH, Haraneu IlerpoBHbl bextepeBoii. Pe3ynbrarhl HOKIAIbIBAIMCH €10 HA CHELUAIbHON
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koHpepenimn B MHcTHTyTe BBICmICH HepBHOW nestensHoct PAH B Mockse. Onnu
OInyOJMKOBaHbI B aKaJIeMUYECKUX HAyYHBIX KypHaJIax.

BrIBOABI 3THX JABYX CepHii UCCIIENOBAHUN Pa3HBIX JIAOOPATOPUN XOPOIIO COOTBETCTBYIOT
apyr npyry. lloarBepkIeHO, YTO <«IIpsAMO€ BHUIEHUE» JIEUCTBUTEIBHO JIOCTOBEPHO
cymiecTByeT. [leperiIioueHn0 UCIBITYeMbIX (ObLIO 00CIeI0BaHO 7 YEIOBEK) B COCTOSHHE
«IPSIMOTO  BHJICHUS» COMYTCTBYET W3MEHEHHE IapaMeTpPoOB 3IEKTpodHIedamorpamMmm
FOJIOBHOTO MO3Ta. Y pa3HbIX HUCHBITYEMBIX 3TO MNEPEKIIOYEHHE MPOUCXOIUT CXOTHBIM
o0Opazom.

duznyeckue Haﬁ.moz(emm H IKCIICPUMCEHTHI C AIBJICHUEM
KIPAMOT0>»> BUIACHUSA

HccnenoBanus JaHHOTO THIIA <IPAMOTO BHUICHHUS» C HCIOJB30BAHHEM CIICIIUATBHOU
TUGPAKITUOHHON PENIETKH TOKa3aiH, 4To (EHOMEH peaan3yeTcs Yepe3 MpoIiecc, MMEHOTIIHA
BOJIHOBYIO mpupoy. Okaszanack, 4To JJIWHA BOJTHBI HOCUTENS BAPhbUPYET B 3aBUCUMOCTH OT
COCTOSIHUS HMCHbITyeMoro. Korja HayuHAeTCs SKCIEPUMEHT, HWCIBITYeMbIH OOJphIid,
BECEJIbI, TIOJIHBIN CHJI, JJIMHA BOJIHBI MOXET ObITh 4-5 MM, KOTZla UCIBITYEMBIH YCTaeT,
mmHa BoiHBL yBenmmuuBaercs M0 10 m maxe 30 mMm. COOTBETCTBEHHO YMEHBIIIACTCS
CIIOCOOHOCTDH pa3jinyaTh MEJIKHUE JICTAIH, OTH SBJIICHUS COOTBETCTBYIOT SIBICHUSIM (DU3UKU
BOJIHOBBIX ITPOIIECCOB.

YMecCTHO cnenarh UCTOPUYECKHil 3KCKypc. EmE mo BTOpoit MuUpOBOI BOWHBEI mpodeccop
C.A.Typawirun, paboraBmmii B Jlabopatopum Omodusuku Axagemun Hayk CCCP B
MockBe, B OSKCIEPHUMEHTaX MO HM3YUYEHHIO SKCTPACEHCOPHOTO BOCHIPHUSTHS YCTaHOBHII
aHAJIOTUYHbIE 3aKOHOMEPHOCTH. [Ipm SKCTpaceHCOPHOM KOHTAKTe H3IYYCHHE HESICHOU
MPUPOJABI MOTJIO OTpa)XkaThCsl OT 3epKajia, OJOKMPOBAJIOCHh SKpaHAMU U MPOXOAMIIO Yepes
IUGPAKIIUOHHYIO PEIIETKY KaK BOJIHA C JUIMHOW OKOJIO 2-X MUJIJTUMETPOB. Pe3ynbTaTsl ATHX
uccreoBanuii Obutn omyoaukoBansl B 1942rony.

[Tocne 1OMOJIHUTENBHOM TPEHUPOBKM, MOSABISAETCS CHOCOOHOCTb 4YMTaTh M BUIACTH
MPEIMETHI, KOTOPBIE HETIOCPEACTBEHHO PsIOM HE HaxoAsaTcsl. CEHCUTHB MBICICHHO KakK ObI
«OepeT CBOM BUPTyalbHbIE TIJla3a», IEpEMEUIAET UX B HYKHOE€ MECTO W BHUAMT, YTO 3a
IpeIMET TaM HaXOJUTCs. DTO OUYE€Hb 3HAUMMble HaOIt01eHUsl. MOXHO c/ieslaTh BBIBOJ, YTO,
XOTs BOCIPUATHE IPUBA3AHO K 4YEIOBCYECKOMY TE€Iy, CaM IIPOLIECC, 4Yepe3 KOTOPBIH
OCYLIECTBIIIET BOCIIPUATHE, OKA3bIBAETCS YK€ HE CBA3aHHBIM. [0 KOMaH1e co3HaHUA TOYKa
HAOIOZICHUST MOXET, KaK OBl MepeMemaThcsi B mpocTpancTBe. PaKTHUECKH 3TO O3HAYAET,
YTO CIOCOOHOCTh NPSMOIO BHUJAEHbS JOCTHUIJIA CIEAYIOLIEro YpoBHS. Belnu chemansl u
Apyrue BaKHbIE€ HAOMIOAEHMS, CBA3aHHbIE C y4YaCTHEM MAarHUTHOTO TONS W
ANEKTPOIUHAMUYECKHUX ITPOLIECCOB.

OOpatuMcs K pe3yiabTaTaM 3THX (PU3MYECKUX SKCHEPUMEHTOB, KOTOpbIE IPOBOIMIM O]
PYKOBOJICTBOM M IO WHHUIMATHBE JOKTOPa (hM3MKO-MATEeMaTHYECKHX HayK, Ipodeccopa
MI'Y IO.ILITeiTheBa. M3n0k€HHE YacTh 3TUX PE3YNbTATOB JIaHO B CHELUAIBHOM 0030pe,
MBI K€ OCTAaHOBUMCS Ha HUX JIMIIb KPATKO.
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@®eHOMEH " BUJAEHHS ¢ 3aKPbITHIMHU IJ1a3aMH BellleCTBA B
JIEKTPOMATHUTHOM I10JI€

Oxa3anioce, urto wucnbityemas H.A. "BuUauT" ¢ 3aKpbITBIMM IJ1a3aMU  IPEIMETHI,
IIOMEUICHHbIE B IIOCTOSHHOE MarHUTHOE I0J€ U "OCBEIIEHHBbIE" 3JIEKTPOMarHUTHBIM
U3Iy4eHHEM BHUAMMOIO WJIM MHUKPOBOJIHOBOTO AMama3zoHa. Pazpemaromiasi crocoOHOCTb
"BufieHUs1" CBsI3aHA C JJIMHOW BOJHBI 'DJIEKTPOMAarHUTHOW MOJCBETKH U BO3PACTAET C
YMEHBIIEHHOM JUIMHBI BOJIHBI.

ByMaxHbBIN THUCT, TOMEIICHHBI MEXIY MarHUTOM M HCIBITYeMOMW, HE TO3BOJISI "BUIETH"
maraut. Eciim Gymara momemanach O4eHb OJM3KO K MarHUTy, TO CTAHOBUJIACH 'BHIUMOM"
Ta 4acTh JIUCTA, BOKPYT KOTOPO MMEIOCh JOCTAaTOYHO CHIIbHOE MarHUTHOE 1oJjie. Takoi xe
3¢ eKT SKpaHUPOBaHKS BBI3BIBAIA OOBIYHOE CTEKIIO, METAJLI U T.1I.

Korna ucneiTyemas nogHocuiia pyKy K MariHury, ero oopa3 nepeMerancs B CTOpOHY PYKH
W ucyesall, KOrjaa pyka okasbiBaslach HajJ HUM. Eciu ucnbiTyemas npubivxkana K MarHuTy
o0e pyKu C JABYX CTOPOH, TO B HEKOTOPHII MOMEHT BpEMEHU M300pakeHHE MarHuTta
pa3BavBaIOCh.

Ecnu MarHuTBl MOMEMANKCh ¢ ABYX KOHIIOB CTEpPXHs, TO B TOM CiIydae, KOTJa OHU ObLIH
oOpalleHbl K CTEP)KHIO MPOTHUBOIOJIOKHBIMU TMOocamu, crepxkedb mHoi 20...30 cMm
CBETWJICSI BeCh. JTO OoJibllle, YeM CyMMa JUIMH YYacTKOB CTEPKHsS, CBETSIIMXCS TIOJ
JCHCTBAEM Ka)KIOT0 MarHWTa B OTACIBHOCTH. B ciiydae 0 THOMMEHHBIX TIOJIOCOB CTEP)KECHb
cBeTUiICs ¢ KpaeB (Ha paccTosHMM mopsaka 5...8 cM), obmacTu cBedyeHus: ObUIM KOpoue, a
WHTEHCUBHOCTH CBEUCHHS OOJIbIIE, YeM I KaKJOTO MAarHUTa B OTIEIHHOCTH, IIPUYEM CO
CTOPOHBI 00JIee CHIIPHOTO MarHUTa CBEUEHUE PACIIPOCTPAHSIIOCH BIOJIb CTEP)KHS Jajbllle U
ObUTO OoJiee MHTEHCHBHBIM. Kak BBIICHWIOCH, 3TOT 3(G(EKT HE 3aBHCUT OT OPUEHTAIMU
CHUCTEMBbl MATHUTOB CO CTEPIKHSMU OTHOCHTEILHO UCIIBITYEMOM, HO 3aBUCUT OT PACCTOSHUS
70 Hee.

Ecnu cuctema co CTepKHAMHU yJansiack OT HCIBITYeMOH, TO, HauuMHas C PaCCTOSHUS
nopsiaka 2 M, a¢dekt "nepenuBanus” ucyesan. IPPEKT nucyesan CKauKoM, Mmocie yero 0oa
CTEpKHS CBETHJIUCH C 00OMX KOHIIOB, HE BIUSS OAMH Ha Apyroi. Takum oOpa3oM, MOKHO
cllenaTh BBIBOJ, YTO HAOJIOJaeMble SIBICHHS CIEAyeT paccMaTpuBaTh He Kak 3ddext
MACCHBHOTO CO3EpLAHUs, a KaK pe3yibTaT B3aMMOACHUCTBUS HCIBITYEMOH M CHCTEMBI
MarHuTOB CO CTEPKHSMHU.

[Tockoneky wunTepnpetamuss OCB pgaeTcs HCOBITYeMOH B TEpMHHAX €€ 3PUTEIHHOU
CHUCTEMBI, €€ CO3HaHHe JOHKHO TpaHcopmupoBath DCB B mepuentuBHBI 00pa3
00BEKTOB, Kak Obl "BUIAMMBIX TyazamMu". Takue "rmaza" AeicTBUTENHHO OOHAPYKEHBI, OHH
PacIOIOKEHBI BHE €€ TOJIOBBI IPUMEPHO HA YPOBHE MAaKYIIIKH, UX cTepeobasa B 2,5-3paza
Ooubilie paccTosHUS MeXAy (OOBIYHBIMHU) Tja3aMH. DTHM OOBSCHSETCS TOT (DAaKT, YTO
ucneityemast mpu JCB "Bunena" ropu3oHTaIbHO UCKAXEHHYIO KapTHUHY, "Ckaryio" B 2,5-3
pasa (1o CpaBHEHHIO ¢ OOBIYHOM OMTHYECKOMH).

OOHapyXeHHBII BOJIHOBOH IMpOLECC caM MO cebe He MOXKET OBITh OTHECEH K OOBIYHOMY
ANIEKTPOMArHUTHOMY H3JIyY€HHIO, TOCKOJBbKY JUIsl DJIEKTPOMAarHUTHBIX BOJH 4-35 MM
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Oymara mpo3padHa, B TO BpeMs Kak Ui MCCIEAYEeMOro BOJHOBOTO Ipoliecca Oymara
OKa3aJlach HEMPO3PAYHOH.

JJIeKTPOMATHUTHBIE MPOLECCHI, COMMYTCTBYIOIIME
IKCTPACEHCOPHOMY BOCHPHUSITHIO

Ecnu psaoM ¢ MOCTOSSHHBIM MarHUTOM, KOTOpBIM "BHUIUT' uUCHBITYeMas, MOMEIAI0Ch
MPOBOSAIIEE KOJBIO, UMeromiee (GopMy OKPYKHOCTH, MPHUEM TaK, 4TOOBI MAarHUT ObLI
BJIOJIb OCH KOJIbLIA, TO, KpoMe 00pa3a MarHUTa C OJHOW CTOPOHBI KOJIbIA HCIBITyeMast
"Bugena’ ¢ JApyrod CTOPOHBI KOJIbIIAa CEPUI0 'MHHMBIX  W300pa)K€HUW MarHWTaA,
pACIIONIOKEHHBIX HA OCH KOJbIA, MEPBOE€ U3 KOTOPBIX 3€PKATbHO CHMMETPHUYHO
M300paKEHUI0 MAarHuTa OTHOCUTENBHO IUIOCKOCTH KOJIbLIA, BTOPOE€ — 3€pKajbHO
CUMMETPUYHO MEPBOMY, NMPUYEM PACCTOSHHUE MEXAY MEPBbIM U BTOPHIM HM300pa)KEHUSIMU
BJIBOE€ MEHbBIIIE pPACCTOSHUS MEXIYy NEpBHIM U H300pakeHneM wmaruuta u T.a. C
YBEJIMYEHUEM TMPOBOAMMOCTM KOJIbLIA YHCIO 'MHHMMBIX — M300paX€HUH MarHuta
YBEIMYUBAIIOCh, U OHU CTAaHOBWIIUCH ' sipue’; €CIU KOJbLO pa3pblBajoCh, BCE 'MHHUMBbIE"
n300pakeHus: ucuezanu. Eciau Komblo HE IUIOCKOE, a CJerka HW30THYTOe, MHUMBIE
M300paKEHUST OKA3bIBAIMCH Pa3MBITBIMH, TIPHYEM pa3MbITHE ObUIO TeM Ooubine, yeM Ooiee
1e(GpOpMHPOBAHO KOJIBIIO.

Ecnu cuctema MarHuT-KOJIBIIO MepeMeliaiach W MOBOPAauMBajiach Kak I€10€, TO TOYHO
Takoe JKe€ TMpeoO0pa3oBaHME UCHBITBIBAJIA W BCA COBOKYMHOCTh "m300pakenuii’. B
YaCTHOCTH, KOTJla CHCTEMa MAarHHUT-KOJBII0 OKa3bIBAJIACh ITOBEPHYTON KOJBIIOM K
UCIIBITYEMOM, TOCHeaHsAs "BUjeia" MHHMBIC H300paKEHHUs, OPUECHTUPOBAHHBIC Ha HEE
BJIOJIb OCH Koublla. M300pa’keHne MarHuTa CKBO3b KOJBIIO ObLIO "BHAHO" ciabee, deMm
HETMOCPEJICTBEHHO, HO HECKOJIBKO sIpY€, YeM MHUMbBIC U300PaKEHUS.

OTMeTuM, 4TO 3aMKHYTOE€ KOJIBIIO TOPOKAAI0 MHUMBIE N300pakeHUsI HE TOJIbKO MAarHHTa,
HO | JI000T0 00BEKTA, MTOMEIIEHHOTO MePe ] KOJILIIOM B MAaTHUTHOM TIOJIE.

JIro60mBITHO, YTO BCs KapTHHAa (MarHUT W MHUMbBIE HW300pakeHHs) "BHAHA" TOJBKO IMPH
OJTHOBPEMEHHOM OCBEIICHUM KaK MarHuWTa, Tak W Koibia. OCBENIEHUE OJTHOTO MAarHwTa,
OJTHOTO KOJIBIIA WJTU TIPOCTPAHCTBA 3 KOJIBIIOM, TJI€ PACTIONATAl0TCsI MHUMbBIC N300paKEeHUS,
HE MO3BOJISIIO UCTIBITYeMOH "yBUAETh MHUMBIE H300paKCHHUS.

IIpy pe3KoM BBIKIIOUYEHUM OCBELIEHUs, IO CJIOBAM HCIBITYEMOH, IEpPBbIM 'Tacio"
M300pakKe€HUE MarHuTa, 3aTeM Cepusi MHHUMBIX HM300paKEHHU MOCIe0BaTEIbHO OT
OKaiIero K KOJblly, MPUYeM TaK, YTO MOKa He "Toracayio” Oivkaiiiiee, OCTaIbHBIE HE
MEHSTUCh W T.JI. Bech mporecc "cXJompIBaHUA" MHUMBIX H300pKECHHA JUTHIICS
npubauzurensHo 1 c.

Ecnum 3a mepBbIM KOJBIIOM B 00JIaCTh, T/I€ "BUIHBI MHHMBIE U300paKeHHS, MOMEIIAIOCh
BTOpPOE KOJIbIO, TO OHO "OTpa)kajo" UX BIEpPEJ, IPUUEM 3epKaibHO. [Ipu 3TOM yrom Mexay
NEPBOHAYAIBHON CepHel MHUMBIX M300paXKEHUH M OTPaKEHHOW OT BTOPOTO KOJbIa OBLI
paBeH YJABOECHHOMY yIiy Mexay ocsiMu Koneu. [lomguepkHeM, 4To B TO BpeMsl Kak IEpBOE
KOJIBLIO TPUBOAMIO K 0Opa30BaHHIO MHHUMBIX H300pakK€HUH W HE JaBali0 OTPaKEHUH,
BTOpOE, HA00OPOT, 1aBaJI0 TOIBKO OTPAKEHHSI MHUMBIX H300paKeHUH.
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HecMotps Ha TO, 4TO MONydYEHHBIE PE3YIbTAThI BIIOJHE ONPEAECICHHO YKa3bIBalOT HA CBSA3b
paccMoTpeHHBIX siBieHH OCB ¢ 3/eKTpoMarHeTU3MOM, OCTAlOTCA HEACHBIMU Kak
Mexanu3smM OCB, Tak W mpupoja B3aUMOJCHCTBUS MOCTOSIHHOTO MArHUTHOTO IIOJI,
BELIECTBA B ATOM II0JI€, JIEKTPOMArHUTHOTO CBETOBOIO M3JIYYEHHUs M HCIbITyemoro. U3
MPOJIENIAHHBIX KCIIEPUMEHTOB ObLI CJI€JIaH CJIEAYIOIIHI BBIBOI:

«H3yuaemviii penomen obradaem wepmamu 80IHOB020 NPOYECca U XapaKmepusyemcs
08V ML BAJNHCHBLIMU OCOOEHHOCMAMU, NO3BOJAIOUWUMYU OJISL €20 UCCIe008AHUSL NPUMEHSMb
Quzuueckue memoowvi, — NOIHOU OCHPOUIBOOUMOCTBIO U BOZMONCHOCMBIO 8bINOIHAMb
Quzuueckue usmepenus. Tom ¢paxm, umo ¢ paccmampugaemvim GeHoMeHOM OKA3ANUCH
HenocpeoOCmeeHHO C8A3aHbl INeKMPOMACHUMHbIE NPOYECCHl, Uspaem peuarouyro pob.
Pezynomamur  axcnepumenmos ykazvieaiom Ha 2on02paguueckuii xapakmep 3mo2o
eapuanma GOCHNPUAMUA U HA BO3MOJICHOCMU €20 UHmepnpemayuu 6 mepMUHax,
CBOUCMBEHHBIX 3PUMENbHOU CUCmeMe>.

Emé pa3 momguepkHEM, YTO BCE ONMMCAHHBIE SIBJICHUS SBIIAIOTCS aOCOJIOTHO PEAJIbHBIMU U
HaxOoJATCs Ha IPAHMULE TOTO, YTO YK€ B HAYKE OIMCAHO U IIOTOMY CUMTAETCS WU3BECTHBIM.
Hayynast 1 MO JIM4HAs MO3HULMUSA COCTOUT B YBEPEHHOCTH, YTO YyJEC HET, BCE pPEalbHBIC
ABIICHUS] OyAYT B TOT WJIM WHOM MOMEHT OOBSICHEHBI C «HAYYHBIX» IMO3UIUH, €CIU ITH
MO3ULIMM CaMU HPOUIYT OINPENEHEHHBIM IyTh pa3BuUTUA. VIHBIMH CIIOBaMH, HYXHO
pa3BUBaTh HAyKy M CUCTEMY HAlIUX 3HAHUH, a HE CIIOPUTH O TOM, €CTh YyJeca WIH HET.
Bonpoc ctout ToapKO O TOM, JOCTOBEPHBI JIM HEMOHATHBIE U HEOOBSICHUMBIE 1TOKA (PaKThl
WK Ke HeT. Tpucra et Ha3ag HeoObICHUMBIX (PaKTOB OBLIO TOpa3no OobIIe, YeM ceifuac,
XOTsI ¥ CEroJHs UX XBATUT HA MHOTHE T'OJbl 3aXBATHIBAIOIINX U IPUHLIMUIIAAIBHBIX HAyYHBIX
UCCIIE0OBAaHUN, IPUBEAYILIMX HAC K PACIIUPEHUIO IIPEACTABICHUN O MUPE.

N3BectHO, uTOo bnakeHHbIW ABIYyCTHMH TOXKE€ B CBOE BpeMs OTME4Yall, YTO «dyJeca He
MPOTUBOpEYAT 3aKOHAM MPUPOIbI, 2 MPOTUBOPEYAT HALLIUM MPEACTABICHUSM O HUX.
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O MexaHu3Me MPOSABJICHUA TepaneBTUYeCKoro 3¢ ¢exra
HU3KOUMHTEHCHUBHOI'0 ONTHYECKOI0 U3JIyYeHUs

Cabounux B.E.

I'. CocuoBeiit bop, Jlennnrpanackas o6:1., gera@sbor.net

Kpaguenko 1O.I1.
I'. Ya, astra.47@mail.ru

IIpennoxkeH MeXaHW3M BO3JCUCTBUS ONTHYECKOTO W3IYYCHHS Ha COCTOSHHE
OMOOOBEKTOB,  BKIIOYAIOIIUA TEHEPalMi0  MOTOKOM  ONTHYECKOTO  W3JIyYeHHUS
CBEpXC1aboro MarHUTHOTO TOJIA 3a cu€T oOpaTHOrO 3Pdexta Dapanes. [locmenyromiee
JICHCTBHE TaKOTO TIOJISl HA KUBOW OOBEKT MOJOOHO JEHCTBHUIO T€0- U I'eJIMOMATOTEHHBIX
NoJIel, THUITHOTH3EPOB, OKCTPACEHCOB M T.JI. OKCIECPUMEHTAIBHBIC PE3YJIbTaThl
MOJIYYCHBI METOIOM ,CTATHCTHYECKOW Owonokamuu”. PacCMOTpEeHHBINM MeXaHW3M
B3aMMOJICHCTBUS  CBETa HW  OHOOOBEKTOB  SIBISICTCS  JIOTIONHUTEIBHBIM K
00IIEen3BECTHOMY, BKITIOUaronieMy xiopodu. JIut. — 8HauMeHOBaHUH.

Jlazepsl W MeAWIHA — YCTOSIBIIEECS CIIOBOCOUYETAHUE, 3a KOTOPBIM C(HOPMHpPOBAIach
CONUHAas HayuyHas, NPOU3BOACTBEHHAass W KoMMepdeckas Oa3za. 3HayuTellbHas YacTb
JIA3epHON MEAMIIMHBI ACCOLUUPYETCS C MOHITUSIMU * JIA3€PHBIN CKAJIbIENb WIH “JTa3epHbIN
KOMIIpecc”, peaqu3yIoMMMUACA 10 SCHOMY B CBOUX MpHHOHNAX (QoTodusndaeckomy
MexaHu3My. B ocHOBe 3TOro mMexaHusma JIEKUT JIOKAJIbHOE BbIACIICEHHUE TEIUIOBOM SHEPTUU
Ha MHIIEHU. J[pyroil BO3MOXHBIM BapuaHT — (OTOXMMHUYECKHH, MOKAa YTO HE MOIYYHII
JOCTaTOYHOTO MPAKTUYECKOTO 00O0CHOBaHUS. Mexmay TeM: OWOJOTHM W BpayW, THITAsCh
BBISIBUTh MEXaHU3M JIEHCTBUS HU3KOMHTEHCHUBHOTO JIA3€PHOTO W3IIYYCHHUS, BCTPETUIUCH C
TPYJIHO OOBSICHUMBIM SIBJICHUEM €TI0 BHICOKOI TepaneBTUYECKON aKTUBHOCTH Ha YPOBHSX OT
KJIETOYHOTO, JI0 OpraHuW3Ma B IEJOM. Takoil pe3ylbTaT HUKAaK HE COTJIacyeTcs HHU C
dbotodpuzuveckuM, HU ¢ POTOXMMHUYECCKHUM MEXaHU3MaMH, IS MPOSIBICHHUS KOTOPBIX HE
XBaTaeT MHOTHX TOPSIKOB SHEPruv M (WiK) MOIIMHOCTH. MIHTepec K TakMM METOJHKam
BBIpOC enié OoJiee Tocie OOHApYyXEHUs aHAJOTUYHON 3(PPeKTHBHOCTH Oojiee JOCTYITHOTO
(mo cpaBHEHHIO C JIa3epHBIM) CBETOAMOAHOTO u3NydeHHs. CTajo OYEBHIHO, YTO
JNCHCTBYIOIMM HAYaJlOM B JOTHUX METOJIMKAX BBICTYNAIOT HE OCOOEHHOCTH JIa3€PHOTO
U3JIy4YeHUs KaK TaKOBOI'O — MOHOXPOMATHYHOCTh, KOT€PEHTHOCTH, MOJSIpU3allMs, Majble
VIIBI PACXOXKJIEHHUS, a MPOCTO IMOTOK ONTHYECKOTO wu3iydeHus. CEeromHs B MEIUIIMHE
pa3BHBAETCSI HOBOE HAIIPABJICHHE, KOTOPOE MOXKHO OMNPENeIUTh KakK ,CBETOTEpamnus .
Opnaxo, BO BCeX Ciy4asix IHTY3Ma3M MOJIb30BaTeNlel CAEPKUBAECTCS OTCYTCTBHEM CKOJIBKO-
HUOYIb BHATHOM THIIOTE3bl O MEXaHU3ME BO3JACHCTBHS ONTUYECKOTO H3IyUYEHHUs Ha
rOMeOCTa3, ¥ HEOOBSICHUMO HU3KOUW BOCITPOU3BOJUMOCTBIO PE3YIIHTATOB.

MBI XOTUM paccMOTPETh THUIIOTE3Y, KOTOpas, IO HAIleMy MHEHHUIO, OTKPBIBAECT
JONOJIHUTEIbHBIE BO3MOXKHOCTH [UJII WM3YYEHUsS MEXaHW3Ma BO3JECHCTBUS CBETA, B TOM
YHCJIC JIA3EPHOT0 M3JIYYCHHUsS, Ha MPOIECCHl KHU3HeaesaTenbHocTH [1]. B cooTBeTcTBHHU C
ATOW TUIIOTE30M, ONTHUYECKOE H3JIyYeHHE TeHEepUupyeT cBepxciaaboe MarHuTHOe IoJe,
KOTOpOE, MO CiIydailHbIM (a MOXeT ObITh W HeT!) mpUYMHAaM, OKa3ajloCh MOJOOHBIM IO
CBOWIM IIPOSIBJICHUSIM OHMOIIONIO 4YeloBeKa. VICTOUHUKOM TakKoTO IOJS SBIISIETCS OOpaTHBIN
apdexr Dapanes. HamomanM, uTo 3TOT 3P deKT 3aKiIt0UaeTcs B SBICHHH HaMarHUYWBaHUS
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Npo3payHOil  cpeAbl NP TPOXOXKIACHUM  4Yepe3  He€  HEeNOoJSIPU30BAHHOIO
AJNIEKTPOMArHUTHOTO, B TOM YHUCJIE, ONTHYECKOTO U3JTy4YEHHUS.

B cBoro ouepenp, MexaHHW3M BO3ACHCTBUS BO3HHMKAIOIIETO MArHUTHOTO TIOJA Ha
OMO000BEKTHI TOA00CH TOMY, KOTOPBIN peaTnu3yeTcs B ICUCTBUAX IKCTPACEHCOB, IICIUTEIICH,
TUIMTHOTU3EPOB, paaro(PU3NIECKON amnmapaTypbl, T€ONaTOTEHHBIX 30H, T'eJIMONATOTEHHOU
AKTUBHOCTH U Jp. UyBCTBUTENBHOCTh YEIOBEYECKOI0 OPraHu3Ma K ClaObIM JJIEKTPUYECKUM
1 MarHUTHBIM TOJISIM W3JaBHA MPHUBJIEKaeT BHUMaHue uccienoBatene [2, 3 u ap.]. Dakr
TaKOM YYBCTBUTEIBHOCTH MOXKHO paccMaTpuBaTh KaK IMPOSIBIICHUE CYIIECTBOBAHUS Y
YeloBeKa CIEeNU(PUIECKOW CHCTEMbl BOCHPHSTHS CHTHAJIOB JHEPTETHUECKOTO IO U3
BHEIIIHEW Cpeibl, JOMOTHUTEIBHOU CIyXy, 3pPEHHIO, OLIYIICHHIO TeMIepaTypbl U T.JA., HO
OTJIMYAIOIICHCS TEM, YTO 3T CUTHAJIBI HE PETUCTPUPYIOTCS CO3HaHHEM [4].

DKCIIEPUMEHTAIbHBIC MaTepHalibl, ITOJIOKCHHBIC B OCHOBY THIOTE3bl O MEXaHU3ME
BO3JICHCTBUS ONTHYECKOTO M3IyUYEHUS Ha TOMEOCTa3 4Yepe3 reHepUpyeMoe MM MarHUTHOE
TOJI, MOJIYYE€HBI METO/IOM “CTaTUCTHUYECKOW OMOSIOKAMKU” 1 KOHTPOJIbHBIMHA U3MEPEHHUSIMU
¢ nomompto npubopa MI'A-1 [5, 8]. TepmMuHOM cTaTUCTHUYECKas OHOJOKAIMS MBI
o003HaYaeM pe3yiabTaThl CTATHCTHUECKONH 00pabOTKH MOKA3aHHUI ONEPATOPOB OMOJIOKAIIUN
(71030x0/1IEB), KOTOpBIC OMPEACISAIOT (aKT HAIUYUSA WM OTCYTCTBHS H30BITOYHOTO
OTHOCHTEJIBHO (OHA IMOJIS B 3aJaHHOM TOYKE MPOCTPAHCTBA, JAIOT YHCICHHYIO OLICHKY €ro
SHEPreTUYCCKOW WHTCHCHMBHOCTH W ONPEACISAIOT 3HAaK 10 KpuUTepuo Komdopt —
JTUCKOMQOPT.

[TockobKy CHTHANBI TOJNS HE MPOXOASAT 4Yepe3 CO3HAHHE OIepaTropa, MX PEerucTpamus
OCYIIECTBIIIETCS TYTEM HEOCO3HAHHBIX MBIIICUYHBIX aKTOB, BBI3BIBAIOIINX JIBFKCHUE
pamku, otBeca, Kojbia M T.J0. [lo 3ToM mnpuumHe moKa3zaHusd JOOOro omneparopa
OHMOJIOKAINK BCET/Ia UMEIOT CYOBEKTUBHYIO COCTaBISIONTYyI0. OCOOCHHO 3TO KacaeTcs Tex
ClIydaeB, KOTJla OTepaTop MbITAeTCA ,, Xy0’KECTBEHHO  WHTEPIPETUPOBATH MOTydaeMble UM
pe3ynbTaThl. OTU OOCTOSATENHCTBA 3aCTABISIOT CIELMAIMCTOB KPUTUYECKH OTHOCUTBHCS K
uH(poOpMaLMK, MOJy4yaeMoOil OT orepaTopoB OuosioKanuu. B MeToauke CTaTUCTHYECKON
OHMOJIOKAINY TTOCTIEICTBYS CYyOhEKTUBU3MA CBEACHBI K MUHUMYMY M MOTYT OBITH BBIPQ)KCHBI
B YHCIIEHHOM BH/JIE Yepe3 BEIIMYMHY BOCIIPOM3BOIMMOCTH n3Mepenuid. [1o 3Toit meToamke B
pabore mnpunmmarorT ywyactue g0 10 wu Oomee omeparopoB, OOYYEHHBIX IO
YHUGDUITUPOBAHHOHN TTporpamMme. B Hammx skcrepuMeHTax B OOIBIIMHCTBE CBOEM 3TO OBLIH
MJIQJIIIUE IIKOJIBHUKU, KOTOPHbIE HE MOHUMAIA (U3MUECKOTO CMBICIA W COJEPIKAHUS
MPOUCXOAUINX COOBITHI, HE 3HAIM Pe3yJbTAaTOB APYT apyra. [lepes KaxIbIM onepaTtopoM
CTaBWJIACh 3a/laya OMNpEJCIICHUs Hadu4Msl WM OTCYTCTBUSL TOJIA B 33JaHHOM TOYKE
MPOCTPAHCTBA, BBIABICHHUS €r0 MHTEHCHBHOCTH B COTJIACOBAHHON CHUCTEME KOOPAMHAT H
3Haka. CHauana pa3HOCTh OIIYIIEHHWH WHTEHCUBHOCTH TPU pPa3MEIIEHUH KaKIOTrO
omneparopa B y3ne cetku Kyppu m BHe e€ mpupaBHuBamu 100%. Tax dopmupoBaiu
Macimtad WHTEHCHBHOCTH TOJS Yy Kaxjoro omeparopa. [ms ¢dopmupoBanus emuHoOU
CUCTEeMBl KOOPJMHAT TI0O WHTCHCHMBHOCTA W HANpPAaBIICHUIO WCIOJB30BAIM  TaKKe
YIIOMSHYTBHIM MHAMKATOP T€OMarHUTHBIX aHOMalui. 3HAK, TO €CTh HAIPaBJIIEHUE BEKTOpa
CWJIOBBIX JIMHUW TOJS ONPENENsUId MO KPUTEPUIO BOCIPUATUS B MOHATHSAX ,KOMPOPT —
mruckoMpopt”. Ourymierne KoMpopTa A ONepaTopa OTOXKAESCTBISUIA CO 3HAKOM ,+”, TpH
ATOM JIEHCTBUE TOJISl CYUTANIOCH JIedeOHbIM. 11 Hao60opoT.
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Bce omepartopsl 0OHapy:XuBarOT BOJM3M OT TPAEKTOPUU JIA3€PHOTO M3Iy4YEHUs II0JIE,
KOTOpPO€ OHH BOCTIPUHHMAIOT TMOJO00HBIM OHOIOII YeloBeka. 10 ecTh, OHU HE MOTYT
Pa3IUYUTh ITH TOJS HU KAaY€CTBEHHO, HU KOJUYECTBEHHO. TaKoe IMoje OHU PEeTUCTPUPYIOT
Ha PACCTOSIHUU JI0 5 — 7M OT MMOTOKA M3JIy4eHHUs (1)1 reIMi-HEOHOBOTO jla3epa), B TOUKax,
yIaJEHHBIX OT MECTa PACIOJIOKEHHS TeHEpaTopa JIa3epPHOr0 U3TYYCHHUS Ha PACCTOSHUIX HE
MeHnee 150 m. BeisiBieH xapakTep 3aBUCUMOCTH TapaMeTPOB BOCIPHUSATHUS 3TOTO IMOJS OT
MOIIIHOCTH, CHEKTPaJbHOIO COCTaBa, CTEMNEHM TNOJApU3ALUU, PEXKUMA U3IYyUYCHUS -
HEMPEPHIBHOTO WJIH YaCTOTHO-UMITYJILCHOTO. OTHAKO TJIaBHASI OCOOCHHOCTh 3aKITI0YACTCS B
TOM, YTO PETHUCTPUPYEMOE T0JIE OKA3bIBACTCSI 3HAKOTMIEPEMEHHBIM M UMEET YepeayIoIIrecs
30HBI KOMdopTa — AUCKOMQOpPTa, YTO MOXKHO HMHTEPIPETUPOBATh KaK 4YepeJaOBaHUE 30H
7e4eOHOTO ¥ TATOTEHHOTO BO3/eHCTBUS. PaccTosiHUuE MEX Ty 30HAMU, TIO MEpe YAAJIEHUS OT
OCH TIOTOKa M3JYy4eHHUS BO3PAcTaeT OT HECKOJBKUX CAaHTUMETPOB JO JOJIEM MeTpa C
OJTHOBPEMEHHBIM YOBIBAHHMEM HHTCHCHUBHOCTH. 3HAKOIEPEMEHHBIC TOJII OOHApPYKEHBI Yy
MOTOKOB JIa3epHOTO M3inydeHus Ha nnuHax BoynH 0,638, 1,06, 1,15, 3,39, 10y6wm u T.1.
Amnanorndabie 3QQGEKThl PETUCTPUPYIOTCS Uy CBETOBBIX MOTOKOB, UICTOYHHUKOM KOTOPBIX
SIBJISIETCSL COJIHIIE, JIAMIThl HAaKJIMBAHHUsS, CBETOIUOIBI MPH YCJIOBHH, YTO M3TyUYCHHE UMEET
MIPEUMYIIIECTBEHHOE HAIMPAaBJICHUE B IPOCTPAHCTBE, TO €CTh, HE SABIACTCS PACCESTHHBIM.

DTH 00CTOATEIBCTBA MOATBCPIKAAIOT I'MIIOTC3Y O IIPUYINHAX BBICOKOM aKTMBHOCTH U HU3KOU
BOCITPOU3BOANMOCTH B MCTOAUKAX CBCTOTCPAIIUHU, O6pa6OTKI/I paCTeHHﬁ, MHUKPOOPIraHnu3MoOB
U T.A., OCHOBAHHYIO Ha MPCAIIOJIOKCHUN O TOM, YTO MCXAHU3M BO3ﬂ€ﬁCTBHH pCan3yeTCAa
4Cpe3 MArHuTHOC IOJIC.

DieKTpUYEeCKHe MapaMeTphbl CUTHAJIOB, peali3yeMbIX HEPBHOM CHCTEMOM YeJoBeKa eIié B
1931rony 6buH 00001IEHBI B padote E.Jl.DOnpuana [6]:

* Hanpsxenue < 15mB.

* Ckopocth pacnpocTpanenus curtana ~ 100m/c.

* CkopocTh HapacTaHUs HEPBHOTO uMIyibca ~1 mc. BHe aTOro amama3zoHa curHai He
PETUCTPUPYETCSI.

* Ha Bpems renepaiuu ummysbcea (~1Mc) 1eTekrop , oTKiIoYaeTcs”.

* Hcnonp3oBaHuE HEMPEPHIBHOTO CHTHAJNA, TO €CTh, KOJUPOBAHUE MO WHTCHCUBHOCTH,
HEBO3MOXHO.

PaSI[pa)KGHI/Ie, TO €CTb, BCJIIMYMHA CHUTHAJIa IPUCMHOI'O YCTpOﬁCTBa, PETUCTPUPYIOLICTO
HepBHHﬁ HUMITYJIBC, 3aBUCHT OT CKOPOCTHU U3MCHCHUA HAIIPAKCHHA U OT €TI0 aMIUIUMTY/bI,
OOHAKO MMapaMCTpbl CAMHUIHOT'O HCPBHOI'O UMITYJIbCA HC 3aBUCAT OT CHJIBI pa3Apa’KCHU.

M3MeHeHne COOTHOLIEHHs CUTHAI-IIYM 3a CUET BO3JEHCTBUS BHELIHETO I0JI1 HA HEPBHYIO
CUCTEMY MEHSET COJIepKaHUe KOMaH/, IEPeIaBaeMbIX C TOMOIIBIO HEPBHBIX UMITYJIbCOB,
3HAYUT M PEXUM (YHKIMOHHUPOBAHHS OPraHM3Ma M €ro COCTaBHBIX dYacTed. Maibie
paccTOSIHUSI MEXJy 30HaMM IIOJIOKHUTEJIBHOTO M HEraTUBHOTO BO3JCHCTBUS OCTaBIISIIOT
MaJIO IIAHCOB Ha CO3JaHHME BOCIPOM3BOJIMMBIX YCIOBHUH TEpareBTUYECKOIO BO3IEHCTBUSA
JUISL TAKOI'O KPYITHOI'O 0OBEKTa, KaK, HarpuMep, yesnoBek. OcoOEHHO B TeX ciayvasix, Koraa
olepaTop HE 3HAET O CYIIECTBOBAHMM TAaKUX 30H. JlOMOJIHUTENbHBIE HCCIIEIOBAaHUS
MOKa3aJyd, YTO B TeX CIIydasx, KOI/la JIa3epHOE H3IyYeHHE C IIOMOIIBIO ONTHYECKHX
AJIEMEHTOB HAIpaBJISIETCSl 10 ONPENEIEHHOW TPAeKTOpPUH, HMUTUPYIOIIEH padboTy
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COJICHOM 1A, YAAETCS pa3euTh U JOKAIN30BaTh B MPOCTPAHCTBE 30HBI MOJOKHUTEIHLHOTO U
OTPHIIATEILHOTO BO3JAEHCTBUs. J[JIsI 3TOTO HCMOIB30BAIN KOHCTPYKIMIO, BKITFOYAIOIIYIO
CHCTEMY ONTHYECKHX 3€PKal WM, 4TO yao0Hee, CBETOBOJOKHO. MCIOMb30BaHHE TaKUX
YCTPOMCTB MO3BOJSET CTAOMIM3MPOBATh U MHTEHCH(DHUIIUPOBATH PE3yIbTaThl B METOIMKAX
CBETO- M Ja3epHOM Tepanuu [7].

Takue ycTpoicTBa, IpU ONPEAEIEHHBIX YCIOBUSIX, TOJIHOCTbI0 KOMIEHCUPYIOT HETAaTUBHOE
BO3JICCTBHME Ha YeJOBEKa TIeO(PU3MYECKONM M CONHEYHOW AKTHBHOCTH, a TaKXKe IOJICH
pamnodU3NIEeCcKOi amnmapaTypbl — MOHHTOPOB KOMITBIOTEPOB, TEJIEBHU30POB, MOOMIBHBIX
TeneOHOB W T.I. DTH YCTPOWCTBA MMEIOT Maccy OT 2 no 15 r, anekrpomuTaHue OT
Oarapeiiku. B Merommkax MEIUTENbCTBA YAAJIOCh 3aMEHUTh JHEPIHI0 DKCTPAceHCa Ha
SHEPTHUIO «OT PO3ETKU». B TO ke BpeMs HEOOXOJUMO OTMETUTh, UTO BCE MOJOOHOrO poja
BO3JICUCTBUSL HOCST WHAUBUAYAIbHBIA XapaKTep U HUX PE3yJbTaT 3aBUCUT OT COCTOSIHHS
6noob6wekTa. Tak, HampuMep, HHOT/Ia OOHAPYKUBATUCH CUTYyallld, KOT/Ia B OJTHOM U TOU K€
TOYKE MPOCTPAHCTBA CYILIECTBYIOIIEE TaM II0Ji€ OJWH OIEpaTop BOCIHPUHUMAI Kak
MaTOreHHoe, a Jpyrol — kak JjedeOHoe. [lo 3ToH mpuuymHE omepaTop, OIIYHIAIOIIHMA
HEJJOMOTaHME€ HE [JIOJDKEH TMPUHMMATh Yy4yacTHUE€ B HCHOBITAHUSX 1O METOAUKAM
CTATHCTUYECKON OMOJIOKAIMH, TTOCKOJIBKY €r0 TIOKa3aHUs MOTYT OKa3aThCsl MCKAKEHHBIMH.
Oka3pIBalOT BJMAHUE JETalud OACKIbl B TEX CilydasX, KOrjga OHa COACPXKHUT
AIEKTPONPOBOSIINE MAaTepUaIbl, HEKOTOPBIE HHBIE OOCTOSITENHCTRA.

B Tabnune mokaszaHbl pe3yiabTaThl UCTIBITAHUN YIOMSHYTBHIX BBILIE 3aIIUTHBIX YCTPOWCTB,
MOJIyY€HHbIE MYTEM CTaTUCTUYECKON 00paboTku NaHHbIX 11 omepaTopoB, OompeesBIINX
BEJIIMYMHY W 3HAK IOJ HA Pa3JIMYHBIX PACCTOSHHUSAX OT dKpaHa MOHUTOpa KOMIIBIOTEpA,
TeneBu3opa, MoOwibHOro Tenedona. CpeaHue OTKIOHEHHS BEIWYMH KoMopra -
auckomdopTa, JaBaeMble OTAEIBHBIM ONEepaToOpoM, He MpeBblanu + 25 equHul, oT TeX,
KOTOpbI€ TpUBEJeHb B TaOmmie. [lociienoBaTelbHOCTh MEUCTBHUM OblIa CIEIYIOICH.
[Tpubopom HI'A-1 wusmepsiiu BenuuuHy (OHA B Pa3HBIX TOYKAX MPOCTPAHCTBA U
pE3yNbTaThl COOTHOCHUIIM C TMOKa3aHUSIMU OMNepaTtopoB. 3HaueHus (ona npupaBHuBasiu O.
3areM W3MEpEeHUs TOBTOPSIM TpU BKIOYEHHOW paanodu3nueckod —ammaparype.
CraTucTuyecky, Iojie B HAPaBIECHUU OllepaTopa BCErla MMEJNIO0 OTPULIATEIbHOE 3HAUYEHUE
U SBIISUIOCH NATOTEHHBIM. JT0 — pexuM 1. 3areM u3MepeHus MOBTOPSIIM YXKe IpH
BKJIFOUEHHOM YCTPOMCTBE 3alIUThl, KOTOPOE pacroiarajii BOJU3U OT UCTOYHUKA — PEKUM
2. OmepaTop Bceria peruCTPUPOBAIT MOBHITIIEHHE KOM(DOPTHOCTH OTHOCHTEIHLHO pekuma 1.
[TatorenHoe BO3IEWCTBHE ammaparypbl KOMIIEHCHPOBAaHO. bonee Toro, pexum
dbopMUpOBaHUS 3aIUTHOTO TOJISI OKA3BIBAJICA JIJISi BCEX OMEPAaTOPOB ,,0310POBUTEIHHBIM .
[To »TO¥ MeToauKe AJis SKPAHOB PA3JIMYHBIX TEJIEBU3MOHHBIX MPUEMHUKOB 3(P(HEKTUBHOCTD
3amuthl L1 nonydena ans paccrosiuuit ot 1 10 1,4m.

Ta0muna.
JluctaHius — 20CM. | 40CM. | 60CM. 20CM. 40CM. | 60CM.
o MoHHTODS, SVGA | SVGA | SVGA BTI[ 401 | BTI[ 401 | BTI[ 401
Pexum 1 - 100 -90 -30 -75 -90 - 60
Pexum 2 +140 +75 +40 +85 +90 + 65
SddexTuBHOCTD 140/100| 75/90 = 40/30 ¥ 85/75 ¥ 90/90 65/6()
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3aIUTHI =14 0,8 1,3 1,1 =10 =11

Jlnst MOOMIIBHOTO Telle)oHa OMPEAENICHO, UYTO MPU PACIOI0KEHUHU ,0KOJIO yxa~ pexum 1
COOTBETCTBYET 3HaueHUI0 «—180», pexxum 2 «+190». DdhdexTuBHOCTL 3amuThl =1.
du3ndecKkuii CMBICT TOHATUSA ,,9()(PEKTUBHOCTH' MOXKET OBITH OINpeAeN€éH W3 JTaHHBIX
nocieaHel CTpoku Tabaumbl. OTMETHM, YTO PEXKHUM CO 3HAKOM ,+” BOBCE HE 03HAYAET, YTO
OH SIBJISIETCS ,,03JJ0POBUTENBHBIM” IS BCEX U IS KaXI0TO.

['unore3a o TreHepalMy CBETOM CBEpPXCIAa00Or0 MAarHUTHOTO TOJIE M TMPEICTABICHUS O
MEXaHHU3ME B3aMMOJICHCTBUS ITOTO MO ¢ OMOOOBEKTOM TMO3BOJISIOT CBECTH B €IHUHYIO
CUCTEMY HEKOTOPBIC TOHSTHS W METOIAMKU “HETPAIUIIMOHHON U o(HIHAIBbHON cHucTeM
3IpaBOOXPAHEHHUS], YCTPAHUTh UX MPOTUBOCTOsIHUE. OKA3bIBAETCS BOSMOXKHBIM MPEJJIOKUTD
(bU3UYECKYIO THUIIOTE3Y, OCHOBAaHHYIO Ha KOHIICMIIMM MarHUTHOTO TOJS, JJs OOBsSCHEHUS
MHOTHX, TaK Ha3bIBAEMBIX, TAPAaHOPMAJIbHBIX SIBJICHUM.

CBepxcnabbie TOJISI HUMEIOT DJHEPreTUYECKHE XapaKTEPUCTUKH, COOTBETCTBYIOIIHE
W3MEHEHUIO 3HAYCHH €CTEeCTBEHHOro (hOHA OKPYXKAIOIIEH MPHUPOIHON Cpeanl 3a Bpems,
nopsiiIka HECKOJIBKUX MHHYT, peructpupyembix mpubopom UI'A-1. To ects, < 10 12 Br.
Kpome sHepreTruecknx XapaKTEpUCTHUK, IOJISI, MOAOOHBIE MOJSIM OHMOOOBEKTOB, JOJKHBI
pasnuuatbes mo yactotam B uHTepBasie 0,01 — 1000I'm, cBOWCTBEHHBIM IIpolieccam
KU3HEACITEIHPHOCTH, a TaK)KE HAMPaBIICHHEM BEKTOPOB CHJIOBBIX JIMHUH, TO €CTh 3HAKOM,
OTIPEICIISIONINM PEXUM BO3ICHCTBUS ,jieueOHOe — maToreHHoe”. Crernuduka napameTpoB
Y TOBBIIICHHBIH YpPOBEHb TpeOyeMOH UYyBCTBUTEIHHOCTH JHIIb OTYACTH OOBICHSIIOT
HEJIOCTAaTOK MPUOOpPHON O0asbl Il PETHCTPAllUM TAKUX TIOJIEH, KOTOpPhIE MOTYT OBIThH
UICHTH(PUITUPOBAHKI KakK ,0uonofs’. K qpyrum npuduHaMm cieIyeT OTHECTH OTCYTCTBHUE 10
HACTOSIIIIETO0 BPEMEHU COIMAIBHOTO 3aKa3a Ha M3TOTOBIIEHHWE TaKuX MpUOOpoB. B ocHOBe
TaKoro OTCYTCTBHUSI JICKUT OIlEHKAa TEMaTUKH OHOMOJA Kak ,JDKEHayKH CO CTOPOHBI
HEKOTOPBIX HAYYHBIX y4pexJaeHuil, B yacTHocTH, PAH. B mocnennee Bpemsi TeXHUYECKHE
CpEeJICTBA JJII PETUCTPAIIUU CBEPXCIA0BIX MOJICH HAYMHAIOT TOSIBIISITHCS.

Pa3BuTre 1aHHOIrO HaIlpaBJIEHUS! HAYYHBIX UCCIIEJOBAHUN TOJKHO MIPUBECTH K BBISIBICHUIO
HOBBIX, JONOJHHUTENBHBIX (POTOXHMHUYECKOMY (Hampumep, XJIopoduiul), MEXaHH3MOB B
IpoLecce B3aUMOJEHCTBUSA JKUBBIX OPraHU3MOB €O CBeTOM. OTMETHUM, 4YTO YEJOBEK
MIOCTOSIHHO IIPEOBIBAET B OKPY)KEHUU CII0KHON KaKO()OHUM CBEPXCHUJIBHBIX, 10 OTHOIIEHUIO
K cBepxciaaOblM, €CTECTBEHHBIX M MCKYCCTBEHHBIX IoJed. BBDKUTH M HOpPMalbHO
CYLIECTBOBaTh HPH 3TUX OOCTOATENBCTBAX MOXKET TOJBKO OpPraHu3M, HMEIOIUN
3(pPEKTUBHYIO CHUCTEMY 3alMThI OT Ype3MepHoro BozaeiicTeus. Ho mnrobas 3amumra umeer
IpaHUIIbl IPUMEHUMOCTH, KOTOpPbI€, HECOMHEHHO, Pa3IN4atoTCs AJI1 MOJIOJIOTO U 3I0pPOBOIO
opramMsmMa u i craporo M OosibHOro. B 3TOM jaMama3soHe M pacnojioKeHa 30Ha
MaKCUMaIbHOHN 3()(PEeKTHBHOCTH METOAMK CBETOTEPANMU W MHBIX CIIOCOOOB BO3JACHCTBHS C
IPUMEHEHUEM MarHUTHOT'O MOJISL.

MCTOI[OJIOFI/ISI CBCpXCJIa6BIX MarHUTHBIX I10JICH npeajraracTt HOBbIC TOPU3OHTHI IJIA HAYKHU U
TCXHUKH, 0COOCHHO 3HAaYMMBbIC B 00JIaCTH HayK O KU3HHU.

Cnucok JuTepaTypbl
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Pa3paboTka u npuMeHeHne YCTPOMCTB ISl H3MEPEHUs CBePXCaaldbIX
1oJieil eCTeCTBEHHOI0 U3J1yYeHU

Kpapuenko 1O.I1., CaBenbeB A.B.

Menuko-skonoruueckas pupma Jlaint-2, Y pumckuit rocy1apcTBeHHbBIN
ABUAITMOHHBIN TEXHUYECKUM YHUBEPCUTET, T. Y pa

Menuko-skonoruueckoit ¢upmoirt "Jlant-2" 3a mepmox 1990...2009r. paspabotaHbl H
3alymieHbl B NPOM3BOJACTBO  psAd  HpUOOPOB AN W3MEPEHHS  CBEPXCIaObIX
AIIEKTPOMArHUTHBIX TOJIEH €CTECTBEHHOTO MOJS 3eMIIM U MEPEer3ydaeMbIX pa3iIHuHBIMU
oObeKTaMU. OTH MNpUOOPBI, TPEACTABISAIOT U3 ce0d CEeNEeKTHUBHBIE MPUEMHHUKHU
AJIEKTPOMArHUTHBIX ToJiel B nuana3one 5...10k['1, ¢ BeuucieHneM MHTErpaia ¢Gpa3zoBoro
cIBHTa Ha HM3MepseMoil dactore. UyBCTBHTENBHOCTH OT €OUHHII 10 COTEH ITHKOBOJBT.
[Tpubopsl OTIMYAIOTCS OT CTAHIAAPTHBIX CEJIEKTUBHBIX HM3MEpUTENed ToJeHd, TeM, 4TO
BMeCTO  pe3oHaHCHbIX LC  KOHTYpOB  HMCHOJB3YIOTCA  UMIYIbCHBIM  QuibTp,
obecrnieynBaromuil "y3Kkyrw" TOJOCY MPONMYyCKaHUS B BUJIE OIHOW CHEKTPAIbHOW JIMHHH,
XapaKTepU3yIoe KOHKPETHYIO YacTOTy HACTPONKH, W (ha309yBCTBUTEIBHBIA JETEKTOP
BMECTO aMIUTUTYIHOTO, MO3BOJISIOMUN U3MEPSATh OTHOCUTENbHBIN CIBUT (ha3bl KoJeOaHHil,
BBIJICIISIEMBIX UMITYJIBCHBIM QriIbTpoM [8...21].

[Tpubop UI'A-1 oTHOCUTCS K pa3paboTKaM B 00JIACTH HKOJIOTMH, METUIIUHBI U MTOA3EMHON
pa3BelIKK U MOXKET OBITh UCIIOJIH30BAH:!

* Ui OOHAPYXEHHs BO3JACHUCTBHUS HA YEIOBEKAa aHOMAJIbHOCTEH 3eMHOTO M3JIy4EHUs, B
TOM 4YHCIIE, DJEKTPOMAarHUTHOIO B TAaK Ha3bIBAEMBIX T'€ONATOTCHHBIX 30HAX,
HanpuMep, MpU pa3MeleHuu OOJIbHUYHBIX KOEK, IUITAHUPOBAHUU pabOYUX MECT, IpU
CTPOUTEIIbCTBE JKHUIIBIX JIOMOB.

* i (UKcaUMW TpaHWI TEXHONMATOTCHHOTO  BO3JEHCTBUS HAa  YeJIOBEKa
KOMIIBIOTEPHOTO O0OpYyIOBaHUA W JAPYrodl 3JEKTPOHHOM TEXHUKUM WU IPOBEPKU
3¢ (HEeKTUBHOCTH 3aIIUTHBIX YCTPOMCTB.

* U3MepeHus OMOMoJell B IeNIX MEAUIIMHCKOW TUArHOCTUKU U MPOBEPKHU PA3TUUHbBIX
BO3JICMCTBUI HAa 4YEJIOBEKAa, KaK MCUXO(PU3NYECKUX, TCUXOTPOIHBIX IPEnapaTos,
OMOPHEPTETUYECKHUX YCUIIUTEICH 1 3alUTHBIX YCTPONCTB.

* MOA3EMHOI pa3BeIKH METATMYECKUX U HEMETAJUIMUYECKUX TPYOOIPOBOJOB, MyCTOT,
BOJSHBIX KWJI, 3aXOPOHEHHUN.

* HACTPOWKH U OTIAJKH TOPCUOHHBIX T€HEPATOPOB.

Ha puc.1 u3zobpaxkena pyHkimonaibHas cxema npudopa UT'A-1.
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Puc. 1. ®yakunonanpaas cxema UI'A-1.

[Tpubop UI'A-1 comep HUT AaTYUK B BHIE MPUEMHON aHTEHHBI 1, BHITIOJTHEHHBIA B BUJE
MIPOBOJISIIIEH TIJIACTUHBI KPYTJION, KBaJApaTHON MW MHOW (OPMBI B TUIAHE U SIBIISIOMICHCS
AIIEKTPUYECKA MAJIOH MO CPaBHEHHWIO C UIMHAMH BOJIH padoyero amana3oHa YacToT,
BHEITHUI WHTETPaTop 2, BXOJ KOTOPOTO COCIWHEH ¢ aHTeHHOU 1, mpwuém, mHTErparop 2
COJICPKUT TPEABAPUTENBHBIN YCUIUTENb 3, NEPBBbIA HWHBEPTUPYIOMIUNA BXOJA KOTOPOIO
ABJIIETCA BXOJOM BHEIIHEr0 MHTErparopa 2, UMMOYJIbCHBIM (GuiabTp 4, MepBbI BXOA
KOTOPOTO COEIMWHEH C BBIXOJOM TNPEABAPUTENHHOTO YCWIHTENS 3, TEHEpaTop OIMOPHOM
9acTOThI 5, BBIXOJ KOTOPOTO COEOUHEH CO BTOPBIM BXOJOM HMITYJILCHOTO (uibTtpa 4,
YCUJIUTENb MEPEMEHHOr0 TOKa 6, BXOJ KOTOPOro COEAMHEH C BBIXOJIOM HMITYJIBCHOTO
bunbTpa 4, ha3oBbIi IETEKTOpP 7, MEPBBIA BXOJ KOTOPOTO COSAMHEH C BBIXOJOM YCHITUTEIS
MEPEMEHHOT0 TOKa 6, a BTOPOH BXOJA COEIMHEH C BBIXOJOM TeHEepaTopa 5, BHyTpeHHHI
UHTErpaTop 8, MepBblil MHBEPTUPYIOLIUN BXOJ KOTOPOTO COEAMHEH C BBIXOJOM (ha30BOr0
neTekTopa /7, 60K KoppeKiuu 9 moMexoBoro (poHa, BEIXO KOTOPOTO COEAUHEH CO BTOPBIM
BXOJIOM BHYTPEHHETO MHTErpaTopa 8, NepByIO METII0 OOpaTHOW CBSA3H, BKIIOYAIONIYIO OJIOK
10 3amanus kodd¢uMeHTa OOpPaTHOW CBSI3HM, BXOJ[ KOTOPOTO COCAMHEH C BBIXOJIOM
UHTErpaTopa 8, a BBIXOJ - CO BTOPHIM HEMHBEPTHUPYIOIIUM BXOJOM MPEIBAPUTEIHHOIO
yewnutens 3, ycwutelb nmoctossHHoro Toka (YIIT) 11, uHBepTUpYOMUN BXOJ KOTOPOTO
COEIMHEH C BBIXOJIOM HMHTErpaTopa 8 um BTOPYIO METII0 OOpaTHOW CBSA3H, BKIIIOYAIOUIYIO
mupdepernupyommii 6ok 12 w  HenuHeWHbId  sneMeHT 13  Tuma  "30Ha
HEYYBCTBUTEJILHOCTH' ', COEIMHEHHBIE TMOCJIeI0BaTeNbHO, BX0Ja uddepeHIupyoIero
omoka 12 coequnaén ¢ BeixogoM YIIT 11, a Beixon HenuHeHOTO 3neMenTa 13 coequHéH ¢
TPETHhUM HMHBEPTUPYIOIIMM BXOJOM IMpeaBapureiabHoro ycunurens 3, Beixon YIIT 11
ABJIIETCSA BBIXOJOM MHTErpaTopa 2; KpoMe TOro, yCTpOMCTBO COIEPKUT KHOMKY 14 cOpoca
BHEIITHETO MHTErpaTopa 2, COSAUHEHHYIO CO BTOPHIM BXOA0M nuddepeHnupyronero oioka
12 w 3amMBIKAOIIYI0 HAKOPOTKO TMpPH HaXaTuu €EMKOCTh Onoka 12, sBisronryrocs
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HAKOMHTEIHHONH EMKOCTBIO BHEIIHETO MHTErparopa 2; GUibTp HIDKHHX 4YacToT 15, BXox
KOTOPOTO COEIMHEH C BBIXOJOM BHEIIHETO HHTerparopa 2, T.e. ¢ BbixogoM YIIT 11 u
MHIUKATOPHBIA 3meMeHT 16, HampuMep, CTPEIOYHOro THUIMA, BXOJ KOTOPOTO COCAMHEH C
BBIX0JI0OM (priibTpa 15.

[Tpu6op NI'A-1 no3BoJisieT OCYIIECTBUTD 3aLUTY KUBBIX OPTaHU3MOB MYTEM ONPEIEICHHUS
JIOKaJIU3alMi aHOMAIbHBIX HEOJHOPOJHOCTEN 3JIEKTPOMArHUTHOTO MOJS B MPOCTPAHCTBE
HaJ| UCCIIEyeMON MOBEPXHOCTHIO, OMPEESICHHs] KOHPUTYPAIMK WX TOYHBIX TPAHUI] JJIs
COOTBETCTBYIOIIETO Mepepacpe/ieiCHUs 3allMIIaeMbIX JKUBbIX OPraHU3MOB (MJIM UX MECT
MOCTOSIHHOTO WJIM YacTOro MpeObIBaHus ). BBIABICHNE OMACHBIX MECT B MMPOCTPAHCTBEHHOM
KapTUHE TIOJI HAJl KCCIIEyeMbIM YYaCTKOM M TIepepacipeie]ICHUe 3auacMbix 00bEKTOB
HaAEKHO TapaHTUPYeT HX 3alIUTy OT BPEIHOTO BIUSHUS KaK 3JIEKTPOMAarHUTHOU
COCTaBJISIIOIIEH, TAK U OT COCTABJISIFOIIMX APYrOd IPUPOIBI.

Tak Kak HM3BECTHO, YTO B TE€OMATOTEHHBIX 30HAX HMMEETCS COBNAJAIOUIEE MO TOIOJIOTHH
HAJIO)KEHHE aHOMAJMi IoJiel pasjauyHOW Hpupoabl (MAarHUTHOM, 3JIEKTPOMArHUTHOM
paaroauana3oHa, yibTpaduoiIeTOBOTO JMana3oHa, MOBBIIIEHHOTO PaJuOakTUBHOTIO (oHa,
KJIMMATHYCCKUX aHOMAJMH M, BO3MOXKHO, HEM3BECTHOW e€II€ MPHPOJbI), TO Hambosee
pajMKanbHOW 3allUTON sBIAETCA BBHIOOp O€30MacHOrO MecTa IO OJHOM U3 MPOCTO
PETUCTPUPYEMBIX COCTABIISIONIMX U3TydeHUs ¢ moMonibio mpubdopa UT'A-1.

[Tpubop UI'A-1 (puc.l) paboTaeT cieayromumM 00pa3oM.

[Tpuémuyro anTeHHy 1 pacnonaraloT mapaielbHO HCCIEAYeMOW IOBEPXHOCTH Ha
HEOOXOAMMOM YPOBHE BBICOTHI, B pe3yiIbTaTe uero anreHHa 1 oOpasyeT 3eKTpo€MKOCTh ¢
UCCIIEyeMON MOBEPXHOCTBIO U SBISIETCS OAHOM M3 OOKIanoK. B pesynbraTe npumeHeHus
aHTeHHbl 1 cO CBEpXMalbIMH 3JIEKTPUUYECKUMM pa3MepaMH, T.€. AHTEHHbI, Y KOTOpOH
rE€OMETPUYECKHE pa3Mepbl TMPEHEOPE)KMMO Malbl IO CpPaBHEHHIO C  pa3MepaMmu
MPUHAMAEMBIX €10 JUIMH BOJIH, M30MPAaTEeIhbHOrO YCHUJICHHS Ha KaKOH-TMOO KOHKpPETHOU
pabouell 4yacToTe HE MPOUCXOAUT, B CBSI3M C 4YEeM Takas AaHTEHHA SBISETCS
LIMPOKOIIOJOCHON Y IIPUHUMAET BCE IIYMOBBIE CUTHAJIBI B KAYECTBE MTOJIE3HOTO CUTHAJIA.

IymoBoi curHan ¢ aHTeHHbl 1 mOCTymaeTr Ha BXOJ BHEIIHEro HHTerparopa 2,
paboTarolero B pe3yibTare eMKOCTHOTO XapakTepa aHTeHHbI 1, Kak HHTErpaTop BXOIHOTO
TOKa, T.e. KaK yCWIHTeNnb 3apsaa aHTeHHel 1. [locie ycuneHus curHana IIymMoOB B
MPEIBAPUTEIHHOM YCHINTENE 3, MEPBBIH BXOJ KOTOPOTO SBISETCS BXOJIOM BHEIIHETO
MHTErpaTopa 2, yCWJICHHBI CUTHAJ MPOXOAUT Yepe3 y3KOMOJOCHBIA MMITYJIbCHBIN (QUIBTP
4 c 1nojocod NpONyCKaHWd JOJM Trepla, T[A€ NPOUCXOTUT BBIIEIECHUE YACTOTHOU
COCTABJIAIOIIEH IIYMOBOI'O CUTHAJIa HA YaCTOTE UMIYJIbCHOTO HAIPSIKEHUsS, TEHEPUPYEMOTO
TreHepaToOpoOM 5, UMEIOIUM BO3MOKHOCTh EPECTPOMKH.

[Tocie ycwiieHns curHaia B yCHIUTENE MIEPEMEHHOTO TOKAa 6 YCHIICHHBIN CUTHAT YaCTOTHOM
COCTaBIISIONICH IIymMa IOCTYNAaeT Ha TEepBBIA BXOJ (Ha30BOro JETeKTOpa 7/, BBIXOJAHOU
CUTHAJI KOTOPOTO MPOIMOPIIMOHATICH BEIUYMHE PA3HOCTH (a3 MEXAY OMOPHBIM CHUTHAJIOM
reHepaTopa S U BbIJEICHHON YaCTOT-HOW COCTABJISIONICH CUTHANA, TPUHATOTO aHTEeHHOM 1,
T.€. LIyMOBOTI'O CUTHAJIA.
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Jlanee, curran pasHocT (a3 MOCTyHaeT Ha BXoA (MHBEPTUPYIOIIMH) MHTEerpatopa 8, Ha
HEWMHBEPTUPYIOIIMIA BXOJ] KOTOPOTO TIOCTYIAET HANPSDKEHNUE KOPPEKIIMU TTOMEXOBOTO (hOHA
C BbIXoja Onoka koppekmmu 9. Pe3ynbTHpyOMHI CUTHA C BBIXOJAa BHYTPEHHETO
uHTerpatopa 8, ocnmabnenuwnii B Onoke 10 3amanus kodddummenta oOpaTHOU CBS3H,
SIBJISIFOIIMMCSI JICTTUTEIeM HAIPSDKCHHS, MOCTYMaeT Ha BXOJ (BTOPOH HEHMHBEPTHUPYIOIINA)
MPEIBAPUTEITHHOTO YCHUIIUTENS 3, T/I€ BBIYUTACTCS U3 BXOJHOTO CUTHAJIA IITyMOB.

Taxkum 00pa3om, 3a cu€T oxBaTa BTOPOTO BHYTPEHHEro MHTErparopa 8 memi€il oOpaTHOM
CBSI3M, BEChb TPAKT OT BXOJa MpPEIBAPUTENBHOTO YCWJIMTENS 3 O BBIXOJA MHTerpaTtopa 8
paboTaeT Kak CTIIaKUBAOLINHA (PHIBTP HUKHUX 9aCTOT, YTO HEOOXOAMMO IS CrIIaKHBAHUS
MyJabCcalii Ha BBIXOZAE (Pa3oBOTO neTexkTopa 7 M MOBBIIICHHS TOYHOCTH MPEoOpa3OBaHUS
BEUYMHBI (PA30BOro CABUTAa B IOCTOSHHOE HampsbkeHue. BenuunHol koadduimenta
nepenaun Onoka 10 B merne oOpaTHOM CBS3M TaKXKe YCTAaHABIUBACTCS KOA(PPUIMECHT
YCUJIEHUS YKAa3aHHOT'O TPAKTa.

CrnaxxeHHOe  HalpsDKEHHE, MPOMOPLUOHAIBHOE  pa3HOCTH (a3, JIOMOJHUTEIHHO
YCHIIUBAETCSl B YCHJIWTENE TMOcTossHHOro Toka 11 wm uepes muddepenuumatop 12,
SIBJITFOIIMICS €MKOCTHOW OOpaTHOW CBSI3pI0 M PEATUPYIOIMUNA HA W3MEHEHHS HTOTO
HaMpsDKeHUs] U HEeNMHEWHbIA 37eMeHT 13 mocTymaer Ha TpeTUd MHBEPTUPYIOMIMM BXOJ
MPEIBAPUTEIHHOTO YCUIUTENS 3, TA€ TAaK)KE BRIYUTACTCS M3 HANPSHKEHHUS ITyMOB.

Takum o6pa3om, mocie pabodero pacroyioKeHHs aHTEeHHbl 1 HEMOABMYKHO MapajuleIbHO
UCCIIEZlyeMON MOBEPXHOCTH, (a3bl KoyieOaHUM reHepaTtopa S M BbIJEIEHHOW MMITYJIbCHBIM
¢uIbTpoM 4 YaCTOTHOW COCTABIIAIOIIEH, PAaBHOW IO 4YacTOTe KoJeOaHWsSM TeHeparopa 5,
KaK MPaBWJIO HE PAaBHBI, B PE3y/IbTaTe YETO HA BBHIXOZE (pa30BOro JETEKTOpa 7 HAbI0gaeTcs
HaNpsDKeHHe, YCPeAHEHHEe KOTOPOro MHTErparopoM 8 ¢ mepBoil meriéil oOpaTHON CBs3U
yepe3 Onok 10, maér HampspkeHHE, YPOBEHb KOTOPOTO MPOMOPIMOHATECH BEIWYHHE
¢azoBoro casura. OTOT (a30BBIA CIBUT TNPUHUMAETCS 32 TOMEXOBBIH (OH U
KOMIIEHCUPYETCSl BBIYMTAIOIIMMCS U3 HEro HalpsDKEHHEM ¢ BbIxoJa Ojoka 9 Koppekuu,
KOTOPOE PEryJupYIOT JO BEIUYHUHBI IIOJHON KOMIIEHCALUU, YTOObI Ha BBIXOJI€ HHTErpaTopa
8 HanpspkeHue ObIJI0 PaBHO HYJIIO.

[Tocne aToro mpou3BOAAT cOpoc MHTETrpaTtopa 2 KHomkoi 14, 3akopaunBaronield EMKOCTb
muddepenmaropa 12, B pesynbraTe 4ero HampsOKEHHE Ha BBIXOAE (PHIBTPAa HIDKHUX
gacToT 151, COOTBETCTBEHHO, MMOKAa3aHUs HHANKATOpa 16 paBHBI HYIIO.

3areM HaYMHAIOT paboyee MepeBIKEHUE aHTCHHBI 1 B HAIIPaBJICHUH TIOMCKA MapauIeIbHO
MOBEPXHOCTH C TOCTOSHHOW CKOpPOCTHIO. [Ipw 3TOM mpwm BXOXKICHWHM aHTCHHBI 1 B 30HY
AJIEKTPOMArHUTHOW aHOMAJUU TPOWCXOJUT TIOSIBJICHHE TMPHUPANICHUS pa3sHOCTH (a3
OTHOCHUTEJIPHO 3HA4YCHHs, TPHHITOTO 3a IIOMEXOBBIH YpPOBEHb, B pE3yJIbTaTe Yero
MPOUCXOJUT pa3dallaHC WHTErparopa 8 W TOSIBICHHE HAa €ro BBIXOJE HAIPSHKCHUS,
MPOIIOPIIMOHATBHOTO TAHHOMY MPUPAIIECHUIO pa3HOCTH (ha3. ITO HANPSIKEHUE YCUITUBACTCS
ycwuTeneMm 11 u mocTymnaet Ha OJ0KHM BTOPOH meTyii oOpaTHOM cBsizu 12u 13.

B ciyuae, xorma npupamenue pasaHoctd (a3 Ha Beixoae YIIT 11 mano u He mpeBbIIaeT
30HbI HEUYBCTBUTEILHOCTH HEJIMHEHHOTO AneMenTa 13, HanpuMep, B cllydyae eCTeCTBEHHBIX
MPOCTPAHCTBEHHBIX (IYKTyallUid TMOJs, SBISIONMXCS TOMEXOBBIMM WM Ha TPAHUILIE
JIEKTPOMArHUTHONW aHOMAJIMW, BTOpAas IMETIs OOpaTHOW CBSI3U SIBIISIETCS PA3OMKHYTOMU, B
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pe3yabpTare uyero paboTaer TOIbKO MPSAMOM TpakT anTeHHa 1 - naaukaTop 16, marerpatop 2
BBIKJIIOYEH M He MHTErpupyer, a HanpspkeHue ¢ Bbeixoga YIIT 11 mocrymaet yepes3 puibtp
15 HenocpencTBEHHO Ha MHAMKATOp 16, KoebaHusi CTPEIKH KOTOPOTO MPOMOPIIMOHATIBHBI
MTHOBEHHBIM MpHpaIieHusM (aszbl. OTH OTKIOHEHHs CTPENIKH HWHANKaTopa 16 sBistorcs
00paTHMBIMH, €CIM BO3BPATUTH aHTEHHY 1 Ha3aj Ha MPEKHEe MECTO.

B ciydyae BXOXIEHHS B 30HY JJICKTPOMAarHUTHOW aHOMAJIWU BEJMYMHA Pa3HOCTH (a3
BBIICIEHHOM YaCTOTHOM COCTAaBIISIOIIEH C BBIXOJIa UMITYJIBCHOTO (prutbTpa 4 u KonebaHui ¢
BBIXOJIa OMOPHOTO TEHEepaTopa S BO3pacTaeT, YTO MPUBOAUT K YBEIWUYCHHUIO IUIOIIAIH
MMITYJILCOB Ha BBIXOJ€ (Da30BOTO AeTeKTOpa / M BO3PACTAHUIO YPOBHS HANpPSOKEHUS Ha
BBIXOJIE MHTETpaTopa 8, MpOMOPIIMOHATLHOTO BenmmunHe (a3oBOTO cABUra. B pesynbrare
3TOTO0, 3TH U3MEHEHHUS nepenarTcs yepes auddepenunarop 12 u ecnu HampsHKEHHUE Ha €ro
BBIXOJIE MPEBBIIIACT 30HY HEUYBCTBUTEILHOCTH dyeMenTa 13, To metis (BTopast) oOpaTHOM
cBsi3H, cocrosimas u3 nuddepennmnaropa 12 u snementa 13 3aMbIKaeTcs, B pe3yIbTaTe 4€ro
MPOUCXOJUT BKJIIOYCHHE BHENTHETO HWHTErparopa 2 M OH HAYMHACT WHTETPUPOBATH
BBIJICTICHHYIO Pa3HOCTH (pas.

[Ipu »TOoM ecnu pasHOCTh (a3 He ucye3Her, To Ha Beixoae YIIT 11 naGmromaercs
HapacTaHWe CHUTHAJIa BIUIOTh 10 3HAYCHHWS HampspkeHus HacwimeHus YIIT 11, sto
HaIpsDKEHUE TocTymaeT yepes GuiabTp 15, oTGUIbTPOBBIBAIOIIMI OPOCKH HATIPSKEHUS TIPH
MEPEXOIHBIX MPoIleccax, Ha BXoA HHIUKaTopa 16 u oToOpakaercs.

Takum o00pa3oM, [AOCTATOYHO CKOJb YIOAHO MAaJIOM BEJIWYUHBI pa3sHOCTU (a3,
MPEBBILIAIONIEH 30HY HEYYBCTBUTEIBHOCTH HEJIMHEHHOTo 3jieMeHTa 13, uToObl BbI3BATH
oTkJIoHeHHe (MMOBOPOT) CTpeNkM MHAMKaTopa 16 mo mpenena, mpudéM, CKOPOCTh 3TOTO
OTKJIOHEHUSI TPOMOPIIMOHANIbHA BEJIMYMHE Pa3HOCTH (ha3 MUHYC MOCTOSHHOE 3HAu€HUe
30HbI HEUYBCTBUTEIBHOCTH.

OcTaHOBKa CTpPENKH HHIWKAaTopa 16 B KaKOM-JIMOO TMOJOKEHUU O3HAYAET MCUYC3HOBEHHE
pasHocTH (a3 (BBIXOJ W3 aHOMAIILHOI 30HBI), @ YMCHBIICHHE MMOKa3aHWil MHAMKaTopa 16
COOTBETCTBYET CMEHE 3HaKa pa3HOCTH (a3. 3a eAMHHIlY NMOKa3aHUH MOXKET OBITh MPUHSITO
BpeMsi OJHOTO OTKJIOHEHHs (IIOBOpPOTA) CTpeNKH WHAWKaTtopa 16 10 KOHIA IIKabI
(aHATIOrMYHO MOBOPOTY PYJOUCKATEIHCKOM JIO3bI) IPU IBIKCHUH C TIOCTOSIHHON CKOPOCTBIO
10 HCCIIEyEeMOMY YYacTKy, U3MepsieMoe B IIarax Ha OJMH ITOBOPOT CTPENIKH, B METpax Ha
OJIFH TIOBOPOT WJIM B CEKYH/IaX Ha OJMH MOBOPOT (OCOOCHHO MPH JABIKSHHH HAOIIOIaTENs B
TPaHCIIOPTE).

Takum oOpa3oM, mpuOOp MO3BOJIAET 3aPErHCTPUPOBATH M OLEHUTH JaKe MeIbuailme
OTKJIOHEHHUS ()a30BOTO CIBUTA B JIBYX Pa3HBIX NMPOCTPAHCTBEHHBIX TOYKaX. BrIMoiaHeHME
YCUJIMTENSl BHYTPEHHErO HUHTErparopa 2 B BHJAE (PYHKUMOHAJIBHOIO IpeoOpa3oBaTesis
HanpspkeHue - a3a, BKIIOYAOLIETO NMPSAMONW TPAKT OT MPEABAPUTENBHOIO YCUIUTEN 3 10
VIIT 11, mo3BosisieT pa3BsA3aTh BXOJ M BBIXOJ MHTETpaTOpa 2 U Peasn30BaTh B CBS3H C ITHM
O0mbI01 KOA((GUIIMEHT YCHIICHUS, 9TO 00YCIOBIMBAET 00Jie€ BRICOKYIO YYBCTBUTEIBHOCTD
YCTPONCTBA B CPABHEHUH C U3BECTHBIMU.

[Ipy BBITIOJIHEHWM JANBHEHIINX W3MEPEHUN MPOW3BOASIT OOHYJICHHE WHTETPUPYIOIICH
émkoctu 12 mytém 3aMbikaHus €€ 00KIIaI0K KHOTIKOM copoca 14.
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Bri0op BenMUMHBI MHTETPUPYIONICH EMKOCTH HMHTerpatopa 2 B Oyioke 12 mpous3BOAsT U3
YCJIOBUI KOMITPOMHKCCA MEXK/Y 3HAYCHUEM 00MIero KodhGUIMeHTa yCruieH s (4eM MEHbIIe
E€MKOCTh, TeM OoJibiie KO3(D(PHUIIMEHT YCHJICHHS) W JOCTATOYHO OOJIBIIMM BPEMEHEM
UHTETPUPOBAHUS C IEJIbI0 YA00CTBa perucTparuu (4em Oosbliie €MKOCTh, TEM OOJIbIIe
BpEeMsi HHTETPHUPOBAHUS).

Cama cxema mnpubopa WI'A-1 mnoctpoeHa Ha KIACCHMYECKUX pagUOdJIEeMEHTaX W
MPEICTABIISET PAIMONIPUEMHOE YCTPOUCTBO CBEPXCIIA0bIX Mojel B aAuamna3oHe 5-10k[ 1, HO
ero mnoctpoeHue((pyHKIMOHANBHAS CXeMa), a TaKKe He coBceM oOObuHas (opma u
KOHCTPYKIIMSI aHTCHHBI I JIAaHHOTO JWarna3oHa 4YacToT, BO3MOXHO TMO3BOJISIET
(buKcHpOBaTH U TOPCHOHHYIO KOMIOHEHTY T.e. aHTeHHa MI'A-1 ckopee Bcero siBisieTcCs
JaTYuKOM TopcuoHHOTo moyisa. [lpubop MI'A moctpoeH mo cxeme paauolpHEeMHHKA
(mpaBma, 3Ta cxema He coBceM oObruHasi, B 50 rojpl ObUTM pereHepaTUBHbBIC MPUEMHUKH,
MOTOM MX BBITECHHJIU CYIIEPreTePOIUHBI, T.€. OJU3KO K 3TOMY).

Ocob6ennoctrio mpudbopa MI'A-1 mo cpaBHEHHIO ¢ Jpyrod moaoOHON Teoduznueckoit
anmapatypod  SIBISETCS  TOBBIIICHHE TOYHOCTH  OMNpPEACNCHUS  JIOKATU3alud U
KJIacCU(UKAIMK aHOMAJIUK DJICKTPOMArHUTHBIX TIOJIEH, TPaAHUI] TEONMAaTOTCHHBIX 30H
3€MHOTO M3JIYYCHHUS M T€OJIOTUYECKUX aHOMAJHMH - BOJHBIC MMOTOKHU, PAa3JIOMbI, KAPCTOBBIC
MyCTOTBI, TOBBIIIEHNE TOMEXO3aNTUIIIEHHOCTH, ¥ IOCTOBEPHOCTH HH(OPMAITUH.

®A30AYPOMETP (crarmuonapHblii mpubop, Ha 0a3e KOTOPOro ObLI CO3[aH MEPECHOCHOM
npubop UI'A-1) npenHasHaueH Uit K3MEPSHUN U OIIEHKU aypalibHOI'O 3JIEKTPOMArHUTHOTO
1oJII M3JIy4yaeMoro yeinoBekoM. llepen u3mepeHneM aHTEHHA OTBOJAMTCA Ha PAacCTOSHUE
1...1.5meTpa OoT OUOIOTHYECKOTO 0OBEKTA, IPOU3BOIUTCS YPABHOBEIIMBAHKE IPUOOPA TTO.T
KOHKPETHYIO MTOMEXOBYIO OOCTAaHOBKY MOMEIEHHUS, U 3aTeM MPOU3BOIUTCS IMEpeMelleHne
AHTCHHBI TI0 HAIIPABJICHUIO K YEJIOBEKY C BU3YAIBHBIM KOHTPOJIEM WHIWKauu npubdopa. B
MOMEHT TE€pPEeCeUCHHs] AHTEHHON TpaHUIBl (Pa30BOM IMOBEPXHOCTH TMOJS (PUKCHPYETCS
paccTosHMe A0 Tella 4enoBeka. Ampobamus M KIMHUYECKOEe MpUMEHEeHHe Mpudopa
MPOBOJMIOCH Ha 0a3e HECKOJbKUX JIedeOHbIX yupexiaeHuil ropoaa Y@sl. MccnenoBanus
nokaszanu, 4To (pa3oBas TOBEPXHOCTb B HOPME Y 30POBOTO YEIOBEKA, W TPEACTABISET
coboii ammriconst Ha pacctosHud S0 - 75¢M 0T KOKHBIX TOKPOBOB. COBEPUICHHO IPYTYIO
dbopmy wumeer Da3oBas aypa y JUI C pa3IUYHBIMU 3a0osieBaHusMH. [losiBisitoTCs
nedopmanuy, COOTBETCTBYIOLLME aHaTOMO-TOIIOTPAPHUIECKOMY PacIoOJI0KEHUIO
MATOJIOTUYECKOTO IIPOLIecca B OpraHax.

HccnenoBanusi, mpoBe/ieHHbIE COTPYIHUKaMH Kadeapbl HEOHATOJOTMH W MEPUHATOIOTUU
bamrocMenynuBepcuTeTa B pOAMIEHOM JIOME M JETCKOW PECIyOJMKAHCKOW KIMHUYECKOU
OOJBHUIIE, TO3BOJWIM OINPEACITUTh NPHHIMIHAIGHYI0 BO3MOXHOCTh IMPUMEHEHUS
dazoaypomeTpa JUIsi JIUAarHOCTUKHM TATOJIOTMYECKUX COCTOSIHMM JieTed, B TOM 4YHCIIE
HOBOPOJXKJICHHBIX M HEJOHOIICHHBIX TPYIHBIX NeTel. B pesynpTaTe yCTaHOBIEHO, YTO Yy
JIETeH Tak ke Kak U y B3pOCIbIX, onpenensiercs ¢azoBas aypa Ha paccrossaun 30 - 50cm ot
KOHOTO MOKpoBa. [losrydeHHbIe pe3ybTaThl MOKA3bIBAIOT B3aMMOCBSI3b HCKAXKEHUSI ayphl C
MaTOJIOTUYECKUM H3MEHEHHEM B opraHu3zMe pebeHka. [IpoBeneHHblE uccIeI0BaHUS
MOKa3alid, 4TO pa3pelraromias BO3MOXHOCTh mpubopa coctasisger 30 MM, T.e. mpubop
MO3BOJISIET JIOKAJIM30BaTh MATOJIOTMYECKHM odar B mpenenax TpUIUATH MHLIMMETPOB B
IameTpe.
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Huxonait BacunseBuu Kamamuenko, poueHt bamrocmenyHuBepcuTeTa, MPOBEN
UCCIIEZIOBAHUS HECKOJBKHUX ThICSY B3pociabix OombHBIX (1989-1991 r.) Ha 0ase
Pecniybnukanckoil kinHMYecKkod OoibHUIBI UM. KyBaroBa, B pe3yibTaTe MOSBHIACH
MeToanKa (ha3oaypoMeTpuH, yTBEpKAeHHas MunsnpaBoMm Pecnyonukn bamkoprocran
[44], n monyueH maTeHT Ha M300peTeHHe. bbutM ompesencHbl pabodne YacTOTHI MpHEMa
npubopa, Ha  KOTOPBIX HUCKaXEHHUS  DAJEKTPOMArHUTHOW  aypbl  MOATBEPXKIAIU
MaTOJIOrMYECKUE TpoIiecchl B opranusme [15, 26, 35].

B 1995 rony mputop ®A30AYPOMETP paccmarpuBasics B Komuccunm mo HaydHO-
TEXHUYECKUM BompocaM o0opoHHOW mnpombinuieHHOCTH CoBetra bezomacHoctu Poccun,
OBLJIO MPUHSTO PEIICHUE O BHEAPEHUU €r0 sl BBISIBICHUS HA PAHHEH CTAUU TICUXHUYECKHUX
OTKJIOHEHUI BOEHHOCHIY)XAlllUX W paboTHUKOB chencayx6. OaHako mnpeacenarenb
Komuccun Maneit Muxawn JIMutpueBud ymep, 1 pab0oThl MPUOCTAHOBUIIUC.

Tem He wMeHee, yuutbiBas TO, uto MWI'A-1 - »3TO0 nNOpPTAaTUBHBIM  BapHUaHT
DOA30AYPOMETPA, nekotopeie motpebutenu mpuodopa MI'A-1 B manbHeimem craiu
UCIIOJIb30BaTh €ro A u3MepeHus Ouononei venoBeka. B PecnyOnumke bamkoproctan
npubop MI'A-1 ucmonb3oBajics 1uis U3MEpeHHs OHOMOJNEH CIOPTCMEHOB M PabOTHHKOB
MUC npu mnpoBeneHUM HaydHbIX uccienoBaHuii aoueHToM YI'ATY ToproxuHbiM
Anexcanapom CepreeBuueM COBMECTHO ¢ Kadeapoil mcuxosoruu bamrocyHuBepcuteTa
oJ1 pykoBoicTBOM mpodeccopa AmuneBa ['ucost Adaymiosuda (1999r.). Heckonbko set
(2000-2003r.) ¢ npudopom UI'A-1 3aHMManack mpenoaaBaresib bamrocmeyHuBepcuTeTa
k.M.H. Haxxumona I'ynbxan TypaeiMypaToBHa, KOTOpasi CMOTJIa UCIOJIb30BATh 3TOT IPUOOp
B KauecTBe [MAarHOCTUYECKOM ammapaTypbl, M Kak »3JEMEHT OOpaTHOM CBS3M TNpU
UCCJIEIOBAHUM M JIEYEHUM JKEHCKOro Oecrjoaus, a Takke KIMMaKTEepUYECKOTO H
MPEeIMEHCTPYabHOTO CUHIPOMOB. Pe3ynbTaThl ee paboT BOLUIM B WU3AAHHYIO €0 KHHUTY
BECIUIOJUE (2000 r.) wu psg crateil, rae MMOAPOOHO oOmMHMCaH IPHUOOPHI
®A30AYPOMETP, UI'A-1 u wmeroauka usmepenuii [28...38]. Taxxke TpOBOAUIOCH
u3Mmepenue Owomnoneir ¢ MIA-1 mo w mociae KOppeKnuu MCUXO(PU3NOIOTHIECKOTO
COCTOSIHUSL CTYIAEHTOB U CIIOPTCMEHOB [0 METOAMKE JIYXOBHO-03JI0POBUTEIBHBIX
CEMHUHApOB JoleHTa KadeApbl KIMHUYECKON ICHUXOJIOTUM bamrocyHuBepcurera, K.M.H.
Haxxumonoii I'.T. (2007-2009.) [24].

Kpome toro, UT'A-1 ucnonw3oBancs Ajiss U3MEPEHUs] OUOIOJICH HEIOHOIICHHBIX TPYIHBIX
neteit 3aB. orneneHueM PomunbHoro noma Ne 4 borpanosoit Ceetianoit FOpbeBHOM, 1uist
KOHTPOJIS 3PPEKTUBHOCTH JICUCHUSI HEJIOHOIICHHBIX JETeH B SKPaHUPOBAHHOW JI€USOHOM
kamepe koucTpykiuu FOpus Kpasuenko (1999-2001r.) [36].

C 1999 rona m3MepeHueM OWOMONEH 3aHMMAanach IOUEHT Kadeapsl AETCKUX Ooyie3Hen
BI'MY BoiinoBa Maprapura BsideciaBoBHa, KOTOpasi COBMECTHO CO CTyIACHTaMHu (Tenepb
yxke Bpadamu) Anmazom MupcaeBsiM U Pyctaomom BasieeBbiM mpoBesa Hccieq0BaHUS
Oouonosneil OepeMEHHBIX JKEHIIMH B TPOIECCe MPEIpOJOBOM TOATOTOBKH, a TaKXKe
HOBOPOXIeHHBIX [39...41].

Ux pabora BUODHEPITETUYECKHME OCOBEHHOCTU U B3AMMOJIEMCTBUS B
CUCTEME OTEL-MATB-IIVIOA-ANUTS 6puta nonoxena B C.IletepOypre Ha KOHTpecce
«Hoseie mMenummuckue TexHonoruu — 2001»u monydnia mepBoe MECTO MO TMEAUATPHH.
BriepBbie B MUPOBO#1 TIPaKTHKE NMPOU3BENCHBI HCCIIECIOBAHUS YJICKTPOMArHUTHBIX OHOTIONeH
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OepeMeHHBIX XEHIUH ¢ noMoIipio nopratuBHOro ®A30AYPOMETPA — npubopa UT'A-
1, ¢ n1uenpl0 3aMEHBl  YJIBTPA3BYKOBOM  JUWAarHOCTHYEeCKOW ammapaTypel Y3U,
MPUMEHSIONIEICS B HACTOSIIEE BpeMs IS HUCCIENOBAHUS TpoIllecca OEpPeMEHHOCTH, H
BO3JICUCTBYIOLIEH Ha HCCIEAYEMbIX MAIMEHTOB — JKEHIIMHY U €€ IUIOJI, Ha AKOJIOTUYECKHU
0€30MacHyl0 METOJMKY HCCJIEIOBaHUA WX DJIEKTPOMATHUTHBIX Ouomnonen. ITy xke
0€30MacHyI0 METOAHMKY MOJIOJIbIe Y4YeHbIC MPUMEHWIH W JUIsl MCCIICIOBAHUS COCTOSHUS
HOBOPOXKJIEHHBIX, B TOM YKCJIE€ U HEJJOHOIICHHBIX JETEH C pa3NUYHbIMU MaTOJOTMUYECKUMHU
OTKJIOHeHUsMHU. VcciaepgoBaTenu mNONUIM Jaiblle, W OCBOWIM H3MEPEHUS MPOLIECCOB
paznenenusi Ouomoseil OepeMeHHOW XEHIIMHBI M peOeHKa B MPOIECCe POJAOB, a TaKKe
WCCIIeIOBAIM BIUSHUE OWOMOJS OTIa Ha OepeMEeHHBIX W WX IwioA. [lpu 3TOM MeExmTy
OuomoJIIMH TUIOJA U OTIa peOeHKa 00pazyeTcsl «KaHall CBSI3W» MPU €ro MPUOIIKEHUU K
OepeMEeHHOI >KEHLIMHE, a €eClAM MOAXOAUT TOCTOPOHHHM MYXYHMHA, TO HUX Ouomois
OTTAJIKUBAIOTCS APYT OT Apyra. B mpouecce poaoB BUIHO Kak OMOMOJIE MAaTepy OOHUMAET U
npWwKUMaeT K cebe ororoiie HoBopoxkaeHHoro [40].

B nanpueiimeMm, HaumHas ¢ 2002 r., ucnons3zoBanue npudopoB UI'A-1 nns u3mepeHus
Ouomnoseil yeroBeka Mo MeToay (hazoaypoMETpHH HAIUIO MPUMEHEHHWE MpH pa3paboTke u
BHEJPEHUS 3aIUTHBIX YCTPOHCTB (Mpon3BojacTBa Poccuu u YKpauHbI) OT BO3ICHCTBHS Ha
YesIoBeKa reopu3MYeCcKiX aHOMaJHiA (FeONaTOreHHBIX 30H), @ TAKXKE TEXHOMATOICHHBIX 30H,
OT BO3/JCHCTBHI KOMITBIOTEPOB, MOOMIBHBIX TEIE(POHOB U APYTrOM IEKTPOHHON TEXHUKH.
®upwmsl Beimyckaromue u3aenusi POTAH, @opnoct u @otoH, npumensitor npudopst UT'A-
1 B mporiecce MPOU3BOJCTBA M peanu3aliu (MOKa3bIBAOT, KaK MEHSACTCS pa3Mep OHOIoiis
YeJ0BeKa WJIM TPaHHMIA KOMIBIOTEPHOIO H3Iy4YeHHUs), (GUPMbI BBIMTYCKAIOUIHE H3IACIIHSI
l'amma-7, JAP, BUTA, B TOM uuncie MaTpuilbl AWPAC IIPU PACIpPOCTPAHEHUN HA MECTAX
cBoel nmpoxykuuu [42, 43].

JlanpHeWmuM pa3BuTHEM MeToAa (ha30aypOMETPHUU CTAlU HMCCIENOBaHMS MPOBEICHHBIE C
nomotpio npubopoB MI'A-1 BONBIHCKHMM EHTPOM HUCTOPHUYECKUX U TeO(DU3HUECKUX
uccrnenoBanuii "PoBHo-Cyperxk" (r. PoBHo, Ykpauna) [25], mo3BonuBIiIne Kpome camoi
MHTEHCUBHOM 000104ku Ouomnosns, ¢ukcupyeMoil paHee, 3aUKCHpPOBaTh LENIbIH psil
000JI0YEK BOKPYr YeNOBEeKa, 00 3TOM Takxke cooOmamu W Apyrue HUCCIeI0BaTEeNH,
pabotaromue ¢ npudopamu UI'A-1, manpumep Bukrop benormaszos u3z Kuposa.

B r. PoBHO 1151 MiccienoBanus aypsl yenoBeka Obuta padpaborana 3 deKkTuBHAS METOIUKA,
MO3BOJISIIONIAS.  YBEPEHHO HU3MEPATh O 8 000JI0YeK aypbl B YCJIOBHSIX TOBBIMICHHOM
DHEPreTUYECKON 3arpsI3HEHHOCTH TIOMEMICHHS. XOTS CIeAyeT 3aMEeTHTh, YTO peallbHO
obomouek Oonbmie. Cample OIMKHHE K Telny deiloBeka o0omouku (Menee 20 cMm) He
U3MEpSITUCh. M, BEpOsSTHO, CYIIECTBYIOT O0OOJIOUKH HA paccTossHum Oonee 7M. Mx moka He
ylaeTcs W3MEPHUTHh H3-32 OTPAHMYCHHOCTH TEXHUYECKUX BO3MOXKHOCTEH ammapaTyphl.
BepositHo, 000y104KkM yXOIST B OECKOHEYHOCTh. TakuMm 0O0pa3oM, KaIblii YeIOBEK
WHTETPUPOBAH B SHEPTO-HHPOPMAIMOHHOE TTPOcTpaHcTBO Beenennoit u Kocmoca B mienom
¥ COCTABIIECT C HUM €MHOE I1€JI0€, KaK U BCE CYyIIEe.

Cytbp Metoguku PoBHO 3akirodaercs B ToM, uto MI'A-1 pacnonaraercss HENMOABMIKHO Ha
mraHre (C BO3MOXXHOCTBIO PETYJIHMPOBAHUS IO BBICOTE), a YEJIOBEK MOAXOIUT K YCTaHOBKE,
YTO MPUMEHEHO BIIEPBbIE. DTO MO3BOJSIET U3MEPUTh UMEHHO I'PAHULIBI 000JIOUKH UAYILETO
(uccnenyemMoro) denoBeKa, YTO MCKIIOYACT JIOKHBbIE CpadaThiBaHHS OT Pa3JIMYHBIX
PHEPreTUYEeCKNX IUIOCKOCTEeH, Thma ceTok Xaprtmana, Kyppw, ¢aHTOMOB W ap., UTO
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HAOJI0aeTCS TPH HEMOJBMKHOM OOBEKTE HCCIICI0BaHUS (YCJIOBEKE) M IOJABHIKHOM
anmapate UI'A-1.

Ilepenocnoit ~ manorabGaputhbiii  BapuanT  DA3O0AYPOMETPA -  unaukarop
reopusnueckux anomanuii MI'A-1. Ilpu mnepememienun npubopa BIOIL HCCIETYEMOU
MOBEPXHOCTH 3€MJIM WJIM BHYTPH 3JIaHUW U COOPYKEHHH 000N ATaXKHOCTH MPOBOJIUTCSA
OIPENICIICHUE MECTOHAXOXKICHHUS TeO(PU3NYCCKMX aHOMalui B Buae ceTeil (XapTmana,
KyppH) 1 3HEpreTHYeCKHX MATEH €CTECTBEHHOTO U TEXHOTEHHOTO MPOUCX 0K ICHUS.

EcrectBenHble moiisi 3emim 00pa3yloT eeonamoeenuvie 30nbl (['T13), TpencTaBisIONIUC
co0oi1 JoKanbHBIE TeO(U3NUECKHEe aHOMANIUH. BCsi MOBEPXHOCTh 3€MHOTO Iapa MOKPHITA
CETKaMH 3JIEKTPOMArHUTHBIX JTUHUN mUpuHOW okojo 10 cMm u marom suerikm 2,52 M —
ceTh XapTmana, 5x6 M - cetb Kyppu, 1&x16 M u T.1. DTH CeTKH, HAKJIAJbIBasICh APYT Ha
ApyTa, CO3/AI0T CIOKHYI0 KapTUHY Te0()U3NIECKIX aHOMAUi Ha MIOBEPXHOCTH 3EMIIH, a B
TOYKAax MUX TMepecedeHust oOpasyrorcss HeOonbpmme ouaru pasmepom 10x10 cm, rae
WHTCHCUBHOCTh M3JIYYCHHs PE3KO BO3pacTaeT, JIUTEIBHOC HAXOXKICHHE B KOTOPBIX
(pabourie WM CrajdbHBIC MeECTa), CHOCOOCTBYIOT YXYIIICHHIO 310POBbS U Pa3BUTHIO
TSDKENBIX 3a00JIEBaHUM, TAKUX KaK pakK, CKIEPO3, apTpo3.

[Ipu3HakamMu IIUTENBHOTO HAXOXKJIEHUS B T€OMATOr€HHON 30HE SIBIIAIOTCS. HEOOBsSCHUMAS
Pa3IpPaKUTEIHHOCTD, CIa00CTh, TOJIOBHEIE OOJH, YYBCTBO CTPaxa, BO3MOXKHO JXKEHUE WIIH
MOKaJIbIBAHUE KOXXHM. B reomaToreHHbIX 30HAX y JIIOJIEM MOXKET HaOI0AaThCsl cepiaedHas
apUTMUs, M3MEHATHCS KPOBSIHOC JaBiieHWe M Temreparypa tena [1]. OcoGeHHO MHOTO
HCCIeIOBaHUNA B JTOM oOmacTu mpoBoauioch B ['epmanuu, IlIBeiinapuu, bensruwu,
@pannnu, Apctpum [2-4]. OgHEM W3 TEpBBIX NPOOIEMOI TEONMAaTOTCHHBIX 30H
3aMHTEpecoBayicsl HeMeukui ydeHwlid ['yctaB ¢on I[lonb, omyOnukoBaBIIMK pPe3yabTaThI
CBOMX pabOT B TMPECTHIKHOM MEAMIIMHCKOM JKypHalle MO MCCIEJOBAaHUIO PAaKOBBIX
3a0oyieBaHmii. AHaMM3Upys CBOWM HaOIONEHUs, caelaHHbie B baBapuu, OH mpuIien K
BBIBOJTY, YTO OOIIMM I BCceX 58 uenmoBek yMepIux OT paka B HCCIEyeMOM ropoje ObLIo
TO, UTO UX CHAJIbHBIE MECTA HAXOAWINCH B F€ONAaTOT€HHBIX 30HaX.

B 1976 rony B I'epmanuu Obuta omyOnmkoBaHa (yHIaMEHTaldbHAas KHHMra J.XapTMaHa
3ABOJIEBAHUE KAK ITPOBJIEMA MECTOPACIIOJIOXKEHUSA [5], ob6oOumBmias
MHOTOJICTHHE PE3YJIbTaThl padOT aBTOpa MO HMCCICIOBAHHUIO BIIHMSHHS T'€ONAaTOTCHHBIX 30H
Ha 370pOBbE JHOAeH. [eomaToreHHbIE 30HBI OBIBAIOT JBYX BHJOB - €CTECTBEHHOTO
MPOUCXOXKICHHS,  OOBIYHO  CBSI3aHHBIE C  IYCTOTaMH, BOJHBIMH  IIOTOKaMH,
MECTOPOXKICHUSMHU TIOJIE3HBIX HMCKOMAEMBIX; JPYrod BHJ 3TO 30HBI TEXHOTEHHOTO
MPOUCXOXKICHHS, CBA3AHHBIE C JEATENBHOCTHIO YENOBEKa - IMOJ3EMHBIE XOJbI, METPO,
IaxThl, TPYOOMpPOBOIBI, KaOelbHbIE CETH, CBAIKH, 3axopoHeHusd. [IpakTmuecku 0
Hactosiero Bpemenu ['T13 ompenensuin TOJIBKO € IMOMOIIBIO JIO3bI, MasTHUKA, OMOpaMKH
[1]. B mnocneanue roapl 3a pyOeKOM MPOBOMMINCH HCCICIOBAHUS, CBS3aHHBIC C
OIpenielieHneM Teo(U3MIECKUX aHOMAIMH Ha MECTHOCTH C HCIOJB30BAaHUEM Pa3IUYHBIX
METOJIOB. PaJAMOJIOKAIMOHHOTO, XEMHJIIOMUHUCIICHTHOTO, PAaTUAIMIOHHOTO W JAPYTUX
MeToA0B m3Mepenuit [2, 3, 6]. Bes sra anmaparypa umeer OO0JbIIOH 00beM H
YCTaHABIMBACTCA Ha TEJIEKKE WIHM TOJBM)KHOM HOCHTENE M, B OONBIIMHCTBE CIydaeB, HE
IpUCIIOCcOOieHa ISl MCCIEIOBAaHUM BHYTPU KHJIBIX M TPOU3BOJACTBEHHBIX ITOMEIICHHH.
Kpome Ttoro, koppemsiiiuu ¢ ['TI3, dukcupyemMbIMu 3THMH METOIaMH, SBJSUTUCH BECbMa
HECTaOWJIbHBIMH.
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B 1992rony B bamkoproctane Obul pa3paboTaH mManorabapuTHBIA JIEKTPOHHBIA MpUOOP
ISl OTIPENIeICHUs] TeOMAaTOT€HHBIX 30H M0 3JIEKTPOMArHUTHOW COCTAaBIISIIOIICH M3ITy4eHUs -
uHAMKaTop reodusmueckux anomanuii MI'A-1 [7], 3amuiieHHbI mareHTamu Poccuu u
aBTopckumu cBuaerenscTBamu  CCCP  [8-21]. Tlpu mnepememieHun mpubopa BIOJIb
MCCIIEyeMOW MOBEPXHOCTH 3€MJIM WIIM BHYTPH 3JaHUNA U COOPYKEHHUH JII000H 3TaXKHOCTH
MIPOBOJUTCS ONpEAENICHNEe MECTOHAXOXKICHHS TeO(pU3NYECKHX aHOMAIUil B BHJIE CETeH
(Xaprmana, Kyppu) © DHEpPreTMYeCKMX IISATCH ECTECTBEHHOTO M TEXHOTCHHOIO
npoucxoxaeHus. I[lpubop BHIMOIHEH B BHUAE MEPEHOCHOTO JaTyUMKa C BU3YaIbHOMU
uHAMKanuen, Becom He Oomee 1,0 kuorpamMm ¥, COEAMHEHHOTO C HUM KaOeineM Oioka
nuTaHua. Meauko-3Komorudeckor  ¢upmoint  JlaiT-2 opraHu3oBaHO MPOU3BOJCTBO
npubopoB  MI'A-1 nHa  Gasze  OOOpPOHHOTO  MPEANPHUATHS  ABHAKOCMHUYECKOTO
npubopoctpoenust (r. Y¢a), OCHOBHbIE TIOTPEOHTENM - CAHUTAPHBIC MHCICKIHUA |
sxonornueckue 1eHTpel. C 1994 rona Beimymeno 6onee 250 mpubopos UI'A-1 paznmuanoii
MoAUpUKAIUH.

OO6cnenoBanue KBapTUP U pabOYMX MECT HA MPEANPUATHSIX C TIOMOIIBIO pa3padOTaHHOW B
Yde ammaparyper - unamkaropa MI'A-1 - mo3Bonmio BHEpBBIE B MHUPOBOW MPAKTHUKE
BBISIBUTH B3aUMOCBSI3b MEXKIY pa3MepOM I'e0naTOreHHON CETKH U 3J10pOBbeM uelioBeka [22].
bruto ompeneneno, 4To o1, MPOKUBAIONINE Ha ceTkax pazmepoM siueek ot 80 10 120c¢wm,
Jaie MMEIOT OTKJIOHEHHS 3A0POBbS M HCHBITHIBAIOT HEOOBSICHSIEMBIE HEIOMOTaHUSA. JTO
MOKHO OOBSICHUTBH OOJIbIIEH BEPOSATHOCTHIO IOMNAJAHUS MEepeceueHuil ceTell ¢ MEHbIIMMHU
pa3MepaMu siueeK Ha pabouee UM criajabHOe MECTO.

Kpome Toro, mpubop mo3BoOJISI€T ONpPENEsaTh TeonaToreHnpie miartHa pasmepom 0,5...2 M,
KOTOpbIC paHbIlle He (HUKCHPOBAIMCh M He m3ydanuch [21]. Oka3anoch, 4To ATUTEIBHOE
HaxO0XJICHHE B ATUX 30HAX MPUBOAUT K JIEIPECCUBHOMY COCTOSIHUIO W TaJUTFOIMHALIUSIM.
[Ipy »>TOM B MecTax HMHTEHCHUBHOIO 3€MHOIO W3JIYyYEHHUs OBbUIM OTMEYEHBI Ccllydau
OHKOJIOTUYECKUX 3a00JIeBaHUM JI0JIeH MPOKUBAIOIINX B KBaPTUPAX, PACHOI0KEHHBIX APYT
noja JpyroM, a Takxke ciaydau camoyOuiictB. Ilocnennue coBepiianuck Ha (QoHe
JUIMTENIbHBIX ~ JIETIPECCUBHBIX COCTOSIHMM, W Takxke Obula OTMEYeHa XapaKTepHas
3aBUCHUMOCTD OT TOTO, UTO MOCTENIH ITUX JIFOJIeH HAaXOAUIIMCh B T€0MaTOr€HHBIX 30HAX.

B 1997 rona na Kumpe, B Jlapnake npoxoann MexayHapoIHBI ceMUHap MO mpolieme
reO0NaTOTeHHbIX 30H, B KOTOPOM IPHUHSUIM ydacThe ydeHble ABcTpuu, AHriauu, bpasumumy,
Kumnpa, Kananer, [IBenuun, CHI', rne Obl10 1070%E€HO O paboTax CBS3aHHBIX C
UCCJIEZIOBAaHUSIMU T'€0NAaTOr€HHBIX 30H B Poccuu M npojeMoHCTpUpOBaH pa3pabOTaHHBIN B
bamkoprocrane npubop UI'A-1. [Ipu 3TOM 3apyOekHBIC MCCIIEIOBATENH T'€OMAaTOTCHHBIX
30H CMOTJIN JIUYHO YOeaAUTHCS B 3PPEKTUBHOCTH pabOTHI 3TOTO prbopa.

Mecto mpoBeneHHsT ceMUHapa BBHIOpAHO HE CIyYaiHO, MO MPOCKOEe MIPHUH T. Apagunimy
(paiioHHBIN LEHTp MPOoBHHIMK JlapHaka), CBS3aHHOW C TOBBIIICHHOW CMEPTHOCTBIO JCTeH
oT JelikemMun B 3ToM Topozae, B mae 1995 roga na Kumpe pabotama Poccuiickas
AKOJIOTHYECKas FKCIeuIus, e ¢ nomoibto npudopa UI'A-1 Obuin 06cne10BaHbl YETHIpE
IIKOJBI, JIBa JETCKUX caja, KBapTHUpPbl B Jomax Tje ObUIM CMEpTHhIE Cllydad,
aJIMUHHCTpATUBHBIC 31aHus. MccnenoBanust moka3aiu, YTO MOJ IOMaMHu, Te JETH YMepIu
OT JICKEMHUH, TPOXOUI MOUIHBIA BOJISHOW MOTOK, KOTOPBIA H3-3a OOIIETr0 IMYCTHIHHOTO
XapaKTepa MECTHOCTH, JIaBajl OYEeHb KOHTPACTHBIE Mepenaabl re0pU3HIecKuX H3ITYICHHH,
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¢ukcupyembix npudbopom HI'A-1. Ilpoepka mpubopom HI'A-1 mo3Bommna “"Bcremyro"
OOHAapYXWTh TO TIOKa3aHUSAIM TMpuOopa Bce KpOBaTH, TIJe CHamd JAETH, OOJeBIIHNE
JeiKeMuel, B 3THX MeCTax OTMEYaJoCh YCHJICHHE 3JeKTpoMarHuTHoro ¢ona. Bo Bcex
Cllydasix JaBaJIHCh PEKOMEHIAINU IO IEPECTAHOBKE CIATBHBIX U PA0OYUX MECT.

AHanoruusele ciydad, KOrja IOJ BHOBb IIOCTPOCHHBIM 31aHueM ['oprasa B paillieHTpe
S3pixoBo u mox Jlomom nedatu B Y e okazanach BOAsSHAS JKuja, ObLIN 3aQUKCHPOBAHBI B
bamkoprocrane, npuueM padotHukun AO I'A3-CEPBUC cpa3zy xe nocne nepee3na craiu
)KaJoBaThCsl Ha ITUCKOMQOPT H yxyadmeHue camouyBcTBus. B Jlome mnewatu (r.Yda)
OTMEYAIIUCh Ccilydan c00si 000pYJOBaHUS, HAXOIIErocss Ha BOASHON XKUIIe, a TakKkKe TpU
YeloBeKa yMepJH OT paka, YbH paboyre MecTa HaXOAWJINCh HaJ BOISHON JKUIIOH.
PykoBomctBo AO T'A3-CEPBUC cepbe3Ho oTHecCIOoCh K 3ToM mpoOiemMe, BKIIOYHUB
DKOJIOTMYECKUM KOHTPOJb Ha TEONAaTOTEHHBIE 30HBI IPOU3BOACTBEHHBIX IOMEILECHUN
ropra3oB pecnyOJIMKH B MEpONPHUATHS MO OXpaHe TpyAa. B pesymbraTe mpoBepok emie B
IBYX Topra3zax ObUla YCTaHOBJIEHAa B3aMMOCBS3b IIOBBIIIEHHBIX 3E€MHBIX HW3ITYyYEHHH C
OHKOJIOTMYECKUMU 3a00JIeBaHUSIMU PaOOTHUKOB, mpuueM B CTepiuTaMakCKOM roprase Ha
OJJTHOM pabo4yeM MecTe 3a HECKOJBKO JIET yMepio 4 yejaoBeKa OT paka M OJUH Iomaj Ha
WHBAJIUIHOCTb.

HccnenoBanus BIMSHUS I'€ONAaTOrCHHBIX 30H Ha 3J0pOBbE MPOBOAWINCH B bamkopTocrane
0T PyKOBOJICTBOM 3aB. Kadeapoii neTckux OoJe3Hel bamrocMemIimHCKOro YHUBEPCUTETA
npodeccopa Dnb3bl HabnaxmeroBubl AxmazaeeBoi [26, 35].C nomompto mpubdopa UI'A-1
MPOBEJIEHbI dKoJorudyeckue ucciaeaoBanus B Pogmnbnom nome Ne 4 u PecryOnukaHckoi
JIETCKOM KJIMHUYECKOW OoJibHUIIE, B pe3yJibTaTe dYero OOJbHUYHbIE KOWKH ObLIN
MOCTaBJeHbl B Haubonee Oe3omacHoe MecTo. [lo oOT3bIBamM TrJaBHBIX Bpaued B ATUX
Je4eOHBIX YUPEXKACHUSIX MPOU3OLUIO YIydllleHWe Mokaszareneil. B TedueHue neBATH JeT
npubop WI'A-1 wucnons3yercs B CaHuTapHOM HHCIEKIMH Y (PUMCKOTO OTAENEeHUs
Kyiiosmmesckorr XKJ[ u KupoBckoro otaenenus ['opwproBckoit XKJ[, 3a 3TOoT mepuon
MPOBOJWINCH JKOJIOTHYECKHE OOCIIeIOBAHUS TEOMATOTCHHBIX 30H B OPraHHU3AIUsAX
YKEJIE3HOM JOPOTH.

Ha ocHOBaHMY TTPOBEIEHHON paOOTHI OBUIH CIIETaHBI CICIYIONTUE 8bI600bL.

* B PEAaHUMALIMOHHBIX OTJAEJIEHUSAX U OTJAEJICHUU HEJOHOIICHHBIX TPYIHBIX JeTed —
JI€TH, HAXOJSIIHUECs B TEONaTOreHHBIX 30HAX, MEJICHHEE BOCCTAHABIMBAIOTCS U
gare 00JIe3Hb 3aKaHYMBAETCS JICTATbHBIM HCXOJIOM,

* HaxoxJeHue peOeHKa B TEONMAaTOreHHOM 30HE MPUBOAMUT K YXYALICHUIO CHA U
anmneTHTa, MOBBIIIEHHOMY OECIIOKOMCTBY, U KaK CIEACTBUE K 3aJIEPKKE B pa3BUTHUH,

* JUIMTENIBbHOE HAaXOXJCHUE peOeHKa B TIEOMAaTOTCHHOW 30HE MOXET IPUBECTH K
CEPBHE3HBIM 3a00JICBAHUSIM.

Takum oOpa3oM, reomnaroreHHble BO3JEHCTBUS IMPEACTABISIIOT OOJBIIYI0 ONACHOCTb IS
310pPOBbS U [OJDKHBI YUYHUTHIBATHCS B HAIEW MOBCCAHEBHOM >XU3HM BMECTE C IPYTUMHU
HKOJIOTUIECKIUMH (DaKTOPaAMHU.

HNanpHelimee pasputue npudopa MI'A-1 sto — mpubop mom3eMHo pasBeaku. [Ipubop
(bUKCHpPYET NCKAKEHUE DIIEKTPOMArHUTHOTO TIOJISl B MECTaX HEOJHOPOJHOCTEH IpyHTa MpHU
HAJIMYWU TIOJ 3eMJIe Kakux-iaubo mpeameroB. [Ipubop mpemHasHaueH mjsi MOWCKA TIOJ
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3eMyiell  METAIMYECKHUX M HEMETaUTMUecKuX (B TOM YHCJIE€ MOJMITHICHOBBIX)
TpyOompoBoaoB [19], a Takke yenoBedyeckux tea [16] mo usMeneHuio Ga3oBoro casura Ha
rpanuie nepexoaa cpexa. ['myOuna oOHapykeHHs TpyOONpPOBOAOB, MycTOT, 10 20 MeTpoB,
YEIIOBEYECKUX TEJI M MajJopa3MEpPHBIX MPEAMETOB 10 3 METPOB, BOISHBIC JKUIIBI
oOHapyxuBaroTcs Ha riyoune no 60 metpoB. [IpubGopsl mpomwin ampobaruio Ha psje
MPOMBIIIIEHHBIX MPEATNPUATHH, IO 0OHAPYKEHHUIO TPYIIOB IPUOOp OBbLIT BIIEPBHIE IPUMEHEH
B noc. Hedreropck nocne 3emnerpscenus 1995r. na Caxanune.

HccrnenoBanuss TEKTOHMYECKUX pa3jIOMOB 3E€MHOM KOpPbl M KapCTOBBIX IPOLECCOB C
nomouieio npudopa MI'A-1 npoBoasTcs B IpoLecce MHXKEHEPHBIX I'PaJOCTPOUTENBHBIX
m3pickanniit B OAQO III'Tl "Tyna-menpa" m «Yda-Apxmpoexr», OO0 «/lnakoHT» mpH
Bamrpancrasze [23].

AKTyaJIbHOCTh JaHHOM TEMATUKH 3aKIOYAaeTCs B TOM, YTO B HACTOSIIEE BpeMsl HET
MOPTATHUBHBIX W HAJACKHBIX MPUOOPOB, TO3BOJSIOIMIUX ONPEASTUTh PACIOIOKECHHE
HEMETAUTMYECKUX KOMMYHUKAIIMH, HE 3alUTaHHBIX Ka0esei, a Takke Kak KXUBBIX, TaK H
noruOmux moj 3aBasamu Jroae. Hmeromnmecs Ha BoopyxkeHuun B yactax MUC
BBICOKOUYBCTBUTEIBHBIC aKyCTHUYECKHE MPHOOPHI MOTYT OBITh MCITOJIB30BAHBI JIJISI MIOMCKA
JIOJICH TOJBKO TPH aOCOJIFOTHOW THIIWHE, W TPH YCJIOBHH, YTO TOCTPAJABIIMA CO3JaET
myMm. HWwmerommecs B MBJ] npuGopsl nnsa oOHapyXeHUsI TPYIOB, paloTarolide Ha
MIPUHIIMIIE Ta30aHaIN3aTopa He Hanuid npuMeHeHus B yacTsax MYC, Tak kak UM MelIaeT
3amax JIOTOPaloIIUX CTPOCHHH, a TaKXKe MPHU OOJBIIIOM KOJIHMYECTBE MOCTPAIAaBIIMX OOIIHIA
(oH TPYIHBIX 3alaxoB HE JaeT BO3MOXXHOCTH pabOThl C 3TOM ammaparypoil. B Hamei
CTpaHe W 3a PyOEKOM OTCYTCTBYIOT TaKXe NPHUOOPHI IJIsi pa3BEIKA MECTOHAXOXKICHUS
HEMETAJUTMYCCKUX (MOJMITUIICHOBBIX, KEPAMUYECKHX, aCOOIIEMEHTHBIX) TPYOOIIPOBOJIOB.

Jlerom 2000r. mpu6op UI'A-1 B BapuanTe MuHouckarens [20, 21] npoxoui UCIIBITAHUS B
[MHNM 15 MO =Ha mnpeamMer BO3MOXHOCTH OOHApYKEHHUS TMPOTHUBOTAHKOBBIX,
MPOTUBONEXOTHBIX HEMarHUTHBIX MHH W 3ajeraloumx Ha Oonplioil  riayOuHe
HEpa30pBaBIIKUXCS (PYyracoB, MOJYUYEH MOJOKUTEIbHBIA OT3bIB. boliee moapoOHO BOMPOCHI
CBSI3aHHBIC C TIOJ3EMHON Pa3BeaKOM C momolisio mpudopoB UI'A-1 onucansl B [23].

[Tpuboper UT"'A-1 BHeapeHBI BO MHOTUX Topoaax Poccun, a Taxke benopyccuu, B Ykpaune,
V36ekucrane, Kazaxcrane, Tamxukucrane, Monaasuu, B [Ipubantuke, Apctpuu. I'perun,
Kunpe, T'epmanun, Opanuuu, Pymsinum, [Benuu, IIBedimapun, CIIA, Kanaze,
Konym6uu, FOxnoit Kopee nu ABctpanuu.
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21-24mas2002.

42 TlaBnenko A.P. Kommnberotep TV u 310poBbe. r.Hukomaes 2003

43.Konnparenko B.M. «Korma maronorusi omepexkaer Ouosoruto». KommbroTepHbie
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Metoa PUTOMHAMKAUHU JTOKAJbHBIX JIEKTPOMATHUTHBIX AaHOMAJIMH €
HHU3KO0ii HHTEHCUBHOCTBIO H3JIy4eHHsl (AMHCCHH) H METOAHKA OIl€eHKH
X pa3MepoB

KocoB A.A., Spocnasues H.A., IIpuxoasko C.M., Jlapuonos 1O.C.

OOO HUIIK "3kBarop”, Poccus, r. Omck, np-1. K.Mapkca, 34,
e-mail: ekvator@omskmail.ru

BBenenue

KoMmriekcHoe BiIMSHUE Ha OpPraHU3M YEJOBEKAa W JIPYyrue OMOJOTUYECKUE OOBEKTHI
aekTpoMarHuTHeIX mosielt  (OMII) u  w3nyduenuit (OMU) HuU3KOW HWHTCHCHBHOCTH
€CTECTBEHHOT0 W TeXHOreHHoro mnpoucxoxaenus (OMUHMUN), orneHMBarOT KaK MPHUPOIHO-
TEXHOTCHHBIC 3JIEKTPOMAarHUTHbIE CUCTEeMBbl. X OTHOCAT K (DaKTOpPY AJIEKTPOMArHUTHOTO
3arpsi3HEHUST OKPYXKAIOMIEH cpeibl, HETaTUBHO BIMSAIONIETO HA JKUBBIE OOBEKTH. B
MOCJICIHNE TOIbI ATa IPoOieMa aKTHUBHO HMCCieayeTcs MHOTMMH yuéHbsiMu [2, 3, 4, 5, 6, 7,
8, 10, 11, 12, 13, 17, 26, 2715 5TUX LEJeH HCIOIb3YIOTCS HHCTPYMEHTAIBHbBIE CPEICTBA
koHTpoJisi, Hampumep, CKBUJI-MarHUTOMETpBI, MHIUKATOP TeO()H3MUECKUX aHOMAJIHMA
WUI'A-1 u np. [19, 20].Ilpumenenne Takux MpruOOPOB OIPAaHHMYMBAETCS WX HEIOCTATOYHBIM
KOJMYECTBOM U PACHPOCTPAHEHHWEM TMPU HKOJOTHUUYECKOM MOHHUTOPHHTE OKPYKAIOIICH
Cpepbl.

OO6pa3oBaHHMe SJIEKTPOMAarHUTHBIX AaHOMAJIMM, KaK TMPaBWIO, CBS3BIBAIOT C BBICOKOM
CTENeHbI0 Bapuanuii reodusnueckux manamadToB, B ToM uucie nmo OMU u OMII,
KOTOpbIE, KaK H3BECTHO, BBI3BIBAIOTCS pPAa3JIMYHBIMU MPOLECCAMH, IPOTECKAOIIUMUA B
TOPHBIX ITOPOJIAaX M COMPOBOXKIAIOIIMECS BOSHUKHOBEHUEM 3JICKTPOMArHUTHOW SMHUCCHH [8,
9, 12]. Takoe Bo3jaeicTBHE MPOSBIIETCA B H3MCHEHHOM MOp(doOreHese pacTUTEIBHBIX
naHamadToB U 0co0eH pacTeHU KaK KOMIUIEKCHOE CHCTeMHOE Bo3/elcTBre. M3MeHEHHBII
Mop(doreHe3 MposIBISIETCS] B BHJIE HEXapAaKTEPHBIX (OpMax poOCTa U Pa3BUTHS JAPEBECHBIX,
KYCTApHHKOBBIX M TpPaBSIHHCTHIX pacteHusix [11, 16]. MccrenoBaHus MOCIEAHUX JIET
MO3BOJISIIOT TOBOPUTH O TOM, uto OMU m OMII ¢ HU3KMM ypOBHEM HHTEHCHUBHOCTHU
u3nydeHuss (3Muccuu), 3HauuTeNbHO Huxke [IJIY, Moryr okasbiBaTh ropas3io OoJibliee
BO3JICHCTBHE Ha OMOJIOTHYECKHUE OOBEKTHI, yeM 3TO npuHaTo aymath [10]. UccnenoBanus
Bnusaus OMMWHUM Ha TecT-00bEKThI PACTUTETBHOTO W JKHMBOTHOTO IPOUCXOXKICHUS
MOKa3aJId BO3MOKHOCTh UX PA3JIMYHOTO BO3JEUCTBUS HA TAKUE CUCTEMBbI, HAIPUMED, B BUJIE
aKTUBallMM WM WHTUOUPOBAHUS MX POCTa U Pa3BUTUA, KaK OJIHOTO W3 BHJIOB
rpaButponuueckoii peakiuu (['TP). Dto 3aBucur ot xapakrepuctuk IMWHU mo yactore,
ammututynae, hase u ap. [2, 3, 4, 5, 6].

OnennBas Tako M3MEHEHHBIH MOp(orene3 MoKHO BbISBIATH npucyrctBue JIDMAHU u
XapakTep U3 BIMSHUSA HA PACTCHMsI, UCCIEAys MPU3HAKK aKTHUBAIUM WU WHTUOUPOBAHUS
pOCTa pacTeHU — MHANKATOPOB, KOTOPhIE HEOOXOAMMO BBIPAILIIMBATH B UCCIEAYEMBIX 30HAX
JIEUCTBUI TaKUX aHOMAJHi, TO €CTh MPUMEHATHh MeTo (puTomHAMKAUKA. OUTONHIUKAIINS
SIBJISIETCSI TPOBEPEHHBIM M HAAEKHBIM METOJIOM MOHHUTOPUHIA COCTOSIHUS OKPY’KaroUIeH
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cpens [11, 13, 14, 15, 16, 22]Ipu 3TOM 9acTO OrPaAaHMYUBAIOTCS TOJBKO Ka4eCTBEHHBIMU
MoKaszarejasiMd, He  oOecrieuyuBas  KOJIMYCCTBEHHBIX  OICHOK,  HampuMmep, Ha
peaBapUTEIbHBIX JTamax reosoropassenku [1, 12]. DTo BbI3BIBAET HEOOXOIUMOCTH
pa3paboTKu METOAO0B HICHTU(UKAIINY MX MPUCYTCTBUS B OKPYXKAIOMIEH Cpelie, B TOM YUCIe
B BHJIC JIOKAJIbHBIX JJICKTPOMArHUTHBIX AHOMAJIWH C HHU3KUM YPOBHEM HWHTCHCHUBHOCTH
(JIDMAHN) [8, 10, 11, 12, 13, 14, 16].

Jannsie nposieierust [ TP MoXHO OIEHWBATH C MO3HUIMH OOIICH TEOPUU CUMMETPHH, KaK
METOJIOJIOTHYECKOM OCHOBBI COBPEMEHHOTO €CTECTBO3HAHUSA, KOTOpas MpeayCMaTpUBaET
CUMMETPUYHOE OTpaKeHHE U (POPMHPOBAHHE OOBEKTOB HAXOIAIIUXCS BHYTPU CHUCTEMBI.
B.U. Bepnaackuii, pa3BuBas MOAXOAbl TEOPUU CHMMETPHHM IMPUMEHHUTENHHO K Omocdepe,
OoTMEYaj, 4YTO JAUCCUMETPUS MOXKET BO3HUKHYTh TOJBKO TIOJ] BIMSHUEM IPUYHUHBI,
obOnajaromiel Takou ke JUCCUMETPHEH, YTO HEeMOCPEACTBEHHO MpOsBIseTcs B Ouocdepe
Kak cooTBeTcTByrolee Bo3aencTteue Kocmoca. PassuBas 3tu naen, Bepraackuii npumeén k
BBIBOJY O NPUHUHUIHAIBHOW HEOJHOPOAHOCTH MPOCTPAHCTBA — BPEMEHH, T.€. I HETO
XapaKTEPHO YCTOMYHMBOE HapylieHHe CUMMETpHUH [7]. Takne METOMOIOrHUECKUE MOAXOIbI,
B IIEJIOM, PacCIpOCTPAHSIOTCS Ha PaCTUTENbHBIC COOOIIECTBa, YTO MPEIOoJaraeT u3yueHHne
MPOCTPAHCTBEHHOW CTPYKTYphl ¥ JIAHAMA(PTHBIX KOMILIEKCOB  (DUTOIEHO30B, WX
FEOMETPUUYECKOT0 CTPOCHMS HAJOPTaHU3MEHHOIO U OPraHM3MEHHOTO YPOBHS, B TOM YHUCIIE
Mo u3MeHEHHOMY MopdoreHe3y. M3ydeHue MPOCTPAaHCTBEHHON CTPYKTYPhI MPHUPOIHBIX
KOMIUIEKCOB Pa3UYHBIX MacmTaboB, MOXET 00JagaTh OOJBIIONW MPOTHOCTUYECKOU
LEHHOCTBIO B PA3JIMYHBIX HAMPABJICHUSIX IKOJIOT0-OMOIOTHUYECKUX U APYTUX HCCIIEIOBAHUIN

[1, 11, 16, 22].

Pa3paborannsrit Mmeton putonaaukammu JIO9MAHU u metoaunka onpeneneHus X pa3MepoB
OCHOBaHa Ha OLIEHKE CPEHEU JJIMHBI POCTKOB MPOPOCTKOB CEMSIH PACTEHUI-UHIUKATOPOB,
HanpuMep TMIIECHUIIbI, BBIPAIIEHHBIX HAa MHUHUMAaJbHBIX IUIONIAJKAX, KOTOpPHIE YCIOBHO
MPUHAMAIOTCS 3@ TOYKH C 3aJaHHBIMH (BHIOPAHHBIMH) KOOPJAMHATAMH, IIPU CTATUCTUYCCKH
JIOCTOBEPHBIX BBIOOpKax. CpaBHEHUE CPEHEH UIMHBI POCTKOB MKy TOUKAMH (SuciiKamMu)
W HUX TPYIIaMH, OTHOCHUTEIBHO BBIOpaHHOW Trpamanu, cPOpMHUpPOBAHHONW Ha OCHOBE
CpeaHeN JUIMHBI POCTKOB IO BCEW MOJIECIBbHON IJIONIAJKE, MO3BOISET BbIICIUTh JIOKAJIbHBIE
30HBI C Pa3JIMYHOM PEaKLHUEW pOoCTa PaCTEHUW-WHIMKATOPOB, ONPEACIUTh UX pa3sMepsl B
MPOEKIMM Ha IUIOCKOCTh HAa YPOBHE pACIOJOXKEHUS CEMSH pAacCTeHUH B MECTE€ HX
BbIpAIlUBAHUSI.

Marepuajbl 1 METObI

B ocuoBe mpemraraemoro merona ¢uronnnukanuun JIDMAHUW 3anoxeHsl METOIUYECKUE
pa3paboTKu 1O TpPEeIBAPUTENHHONW OLIEHKE KauecTBa CEeMsH, HalpuMep, MIIEeHHULbI,
OTHOCHUTEIIbHO 3apaHee BBIOpPAHHBIX TOKa3aTesleil pa3BUTHUS OPraHOB PACTEHH, KOTOpBIE
OPUMEHSIOT IS ONpEJCNICHUS YpOXKaWHOCTH 3TOoM  KynbTypbl [21]. CpaBHeHwme
MOpP(]OTOrHYecKUX M3MEHEHUW OPraHOB pACTEHUN MPOPOCTKOB CEMSH, BBIPAIICHHBIX B
TeyeHue /-8 CyTOoKk B EMKOCTAX C BOJOW, AA€T BO3MOXHOCTb JOCTaTOYHO TOYHOTO
MPOTHO3UPOBaHUs ypokas. COrjlacHO yKa3aHHBIX METOJMYECKHX pa3padOTOK, CEeMEeHa
MpOPAIIMBAKOTCS B TEPMOCTaTax, B pYJIOHAX HX IOJIUITUICHOBOW IUIEHKH, C
onpenenéHupiMu pasmepamu (Harnpumep, 20 X 40 ¢cM) U BIOXKEHHOW BHYTPb, CMOYCHHOM
BOJIOM,  ¢uiabTpoBasibHOW  Oymaroii.  Ilpemmaraemblii  MeTOn  IpeayCMaTpUBacT
MpOpaIMBAaHUE CEMSIH Ha CBETY, KaK B JIaDOpATOPHBIX, TaK U B MOJIEBBIX YCIOBHSX, B
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AQHAJIOTMYHBIX PpYJIOHAX, pAacloJOKEHHbIX B EMKOCTSIX C Bogou. Kaxmas EMKocTh
pa3MenaeTcss Ha MHUHUMalbHOM miomanake, Hanpumep 10 x 10 cM, kKoTopas ycCIOBHO
MPUHAMAETCS 33 TOYKH C 33JaHHBIMU (BBIOPAHHBIMH) KOOpJIWHATAMHU. DTO TMO3BOJSET B
JTATBHEWUIIIEM COCTABUTh CXEMY pa3MEIICHHS 30H aKTUBAIIMM W WHTHOWPOBAHHS POCTA
pacTeHHI-UHIMKATOPOB Ha BCEW MOJIEIBHON IUIONIA/IKe, KOTOopas pa30uBaeTcs Ha SUEHKU
YKa3aHHBIX pa3MepoB. PasMephl MONETBHBIX IUIOMAOK BBHIOMPAIOTCS B 3aBUCHMOCTH OT
e U 3amadn uccienoBanus. OHU, KaKk MPaBUIIO, COM3MEPUMBI C pa3MepaMH YelIOBEKa.
[Tnomagky pasMedaroTcsl MapKepaMu, umeronMu radaputaeie pasmepsl 0,5 x 0,5 M (25
S4YEeeK), KOTOpbIe TMPEJACTABISAIOT COOOW  JCpEBSHHBIC  PEHIETKH,  Pa3le/IEHHbBIC
neperopoakaMu u obpasyronue siuetiku pazmepom 10 x 10 cM. Bee MozenbHbIe mTomaku
JOJDKHBI  OBITH  3alOMHEHBI HAOOpaMH TAaKUX MapKEpOB IS IPEIOTBPAIICHUS
ONPOKUBIBAHUS WU CMELIECHUA EMKOCTEUN C BOJIOM.

J1J1s1 TOBBIIIEHUS TOYHOCTH PE3YyIhTATOB OMBITA CEMEHA HEOOXO0IMMO PacIioyiaraTh B PyJIOHE
C BBICOKOH IJIOTHOCTBIO, HAIIpUMep Ha paccTosHuu 1,5...2cM apyr ot apyra, B KOJIUYECTBE
He MeHee 20 mTyk B pynoHe. CeMeHa pacTeHUH-UHAUKATOPOB (PaKTUUECKU PaCIONIararoTcs
Ha ypoBHe 16 ... 18 cM OT ypOBHS TUIOCKOCTH Ha KOTOPOW OHM HAXOIATCSA. TaKuMH
TJIOCKOCTSIMA MOTYT SIBJISITHCSI: TIOBEPXHOCTH 3€MJIH, J1a00paTOpHBINA CTON U Ap. Bo3MOKHO
pa3MelieHrue B OJHOM EMKOCTH HECKOJIbKMX pyJIOHOB, Hampumep 3-X. [lociie oxkoHuaHwus
npopanuBanusd, JuHeHKkod (ueHa ngemenus 1 M) oOMepsieTcs JIMHA BCEX POCTKOB H

BBIUMCIIAETCA BEJIMYMHA MX CPEJHEH JUIMHBI X, kak 110 KaXI0M siUyeike, Tak U 10 BCen

MOJEJIBbHON IUIOIIAJIKE X, ¢ 3aHeceHmem JaHHBIX B TaOnuiyy. Tabnuma mpencraBiseT

co00#l MPOEKIUI0 MOJEITHHOW IUIOMAIKA B ONPEACIIEHHOM MaciuTale, pa36n%mo Ha
N 2

sueiiku. Hanmpumep MomenbHast momaaka pasmepamu 1,5x 1,5m (2,25Mm°) Oymer umeTh

225 sueex. Jlanee cocTapiIgeTcsl CXeMa PACIOJI0KEHUs 30H aKTHBAllMM U MHTMOMPOBAHHS,

OTHOCHUTCJIIBHO ITOKa3aTcCJIsA XEn.

B JaHHOM CJIy4yac BBIIIOJIHSICTCA YCIOBHUE!

Xn HHIrUoMp

< X2n< Xn AKTHB (1)

I[OHOJ'IHHT@J'II)HO OIIpCACIACTCA CPCAHAA aMINIUTyda KoJICOaHHMH T10 CpCI[HCﬁ AJINHC

POCTKOB, 1O Ka)I0M fYelike ¥ MOJIEIBHOI TLIOMAIKE B IIEJIOM, COOTBETCTBEHHO X An 1 Xz,
Jlia ouenku npucyrctBusi JIDMAHMU ¢ pa3nnyHOil MHTEHCUBHOCTBIO M3JyY€HUs, BBOJIUM
KO3(PUIMEHT HEPaBHOMEPHOCTH BO3aeiicTBUs aHOMANUH Ky,,;, KOTOPOE MOXKHO BBIPA3UTh
B CJIEYIOIIEM BUJIE!
K,,.= é x 100%

Xy, (2)

riae Ko, — kK03pdunument HepasaHomepHoctu JIDMAHMU Ha TecT-00beKT,

§A2n — CpeIIHssl aMIUIUTY/1a KoJieOaHUM 1o JJIMHE POCTKA Ha BCEl MOJIENIbHOM IJIOIIAJIKE,

X):n —CpeaHsis UIMHA POCTKA HA BCEW MOJIEIIBHOM TUUIOIIAIKE.
OMnupudeckuM NyTéM chopmupyeM ypoBHU BosaeicTBuss IDMAHU, Ha yeTwipe rpynmsl,
COTJIACHO TabJuIE.
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CrerncHb X
BO3JICHCTBUS Kuosn (%) e
JIDMAHU Xsn
MuHUMaIbHAS o 20 o 0,2
HesnaunrenpHas 20...30 0,2...0,3
3HauuTeIbHAS 31...50 0,31...0,50
CymiecTBeHHAs Bbonee 50 bonee 0,5

CrnenyeT OTMETUTDH, YTO B 30HAX MEPEexXoja OT OJHOW pPeaklMH pOCTa K APYrol BO3HUKAIOT
KpaeBble 3(deKThl, BhI3BaHHBIC XapakTepoM u3MeHeHus aeictBus JIDMAHU nHa Tect-
00beKThl [8]. DTO MOXET c03/1aBaTh HEKOTOPYIO HEOMpPEACAEHHOCTh MO (HOPMHUPOBAHUIO
TpaHUIl aHOMaJui, OoOJajaromel pa3INdYHONH CTEMEeHBIO BO3JEUCTBUS — OT OYCHb
WHTEHCHBHBIX 10 MUHMUMAJIBHBIX (C1a0bix). [ KOJMYSCTBEHHON M KAYeCTBCHHOM OLIEHOK
MPUCYTCTBUS MO BCEW MOJENBbHOM IUIONIAJKM BBOJAUTCS MOHATHE "0a3oBas rpajanust HId
"0a30BBIl HHTEPBAIT'.

0,2xX,, <K, < 05xX,, 3)

Ksa; TomOupaercss omnpefen€éHHOW BEJIUYHMHBI, B 3aBUCHUMOCTH OT IEJIHM W 3aJadyd
9KCIIEPUMEHTA, OTHOCUTEIBHO KOTOPOH OyayT (hOpMHUPOBATHCS YKa3aHHbBIC 30HBI C YIETOM
ko3 durmenrta BozneiictBus (K,o;,) cormacao (1). 3T0 MOKHO BBIpa3uTh B CIEIYIOLIEM
BUJIC:

X):n - &< XEn< X):.n + &

2 2 (4)

rae Kga, — Beanunna 6a3oBoro mHTepBana (0a30BOi Ipagallii) BHIOPAHHOTO MMOKAa3aTels,
KoTopasi moadoupaercss ansa BbisiBiieHus 30H JIDMAHU ¢ Hanbonbiieil MHTEHCUBHOCTBIO
BO3JIENCTBHUS HAa TECT-OOBEKTEIL.

CocTaBUB cXeMy 30H aKTHBALlMM M MHTMOMPOBAHUS POCTA IO siY€HKaM Ha MOJAEIbHOU
IUTOIA/IKE, OTHOCHUTENILHO 0a30BOl Tpajaimu, corsiacHo (4), HEOOXOAMMO CTPYIIIHPOBATH
BEJIMUYMHBI BbIOPAHHOIO IOKa3aTess MO IpU3HAKaM aKTUBAaLMK WJIM UHTuOupoBaHus. B
pe3ysbTare Mbl IOJYyYUM BO3MOXHOCTb OIPEIEIUTh B KOJWYECTBEHHBIX KaTEropusix
rtomaas 30861 nmpucyreTBus IDMAHU, kak BHentHero hakTopa ¢ pa3IndHBIM XapaKTepOM
BO3JCHCTBUS HAa PACTeHUSA-UHAWKATOPHI. Takum 00pa3oM, yuyuThIBas U3BECTHBIE Pa3MeEphI
A4YEEK, YCIOBHO MPUHATHIE 3a TOUKH C 3aJAHHBIMUA KOOPAMHATAMH MOKHO IPEABAPUTEIBHO
CTPYIIIIUPOBAB UX IO NpPHU3HAKAM AKTHUBALMU WJIM MHTUOMPOBAaHHUSA POCTa, ¢ YUETOM Ki,s,
OTIPENENNTh UX IJIONIA/Ib, @ TAKXKE OLEHUBATHh UX (OPMY I KOHPUTYPALIHUIO.

Heo06xoaumMo OoTMETUTH, UTO, ONpEseNsis pa3MepHbIe IOKa3aTead IO JaHHOW CXEeMe, MBI
BHOCHM HEKOTOPYIO YCIOBHOCTb B 3HA4y€HUs OJTUX MoOKa3arened. DaKTUYECKH MBI
onpezenseMm pasmepsl JIODMAHU B mI0CKOCTH MX TOPU30HTAIBHOIO CEYEHHMsI, HA YPOBHE
pocTa M Pa3BUTHs PACTEHMH MHIMKATOPOB, a HE BeChb O00BEM Takux aHOManui. Tem He
MEHee, 3TO MO3BOJISIET JOCTATOYHO TOYHO MIeHTH(uuupoBats npucyrcrsue JIOMAHU, u,
B HEKOTOPOM MPUOIMKEHUH, OLIEHUTH UX pa3Mepsl M KOH(DUTYpaIHIO.
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BrimonnuB TpeOoBaHKMsS METOJa M METOAMKH, MOKHO OIleHMBaTh mpucyrctsue JIDMAHU
Ha MOJEIBHBIX IUIOMIAJKaX, a TaKKE CTENEHb W XapaKTep BO3JCHCTBUS HA pacTCHUS-
WHIUKATOphl. MeToAd W METOJMKAa TMO3BOJISIOT omnpeneisats miomaas JIOMAHU no
MpU3HAKAM aKTUBAIlMU WM WHTHOMPOBAHHS POCTa pacTeHUi-unaukaTopoB (puc. 1). IIpu
9KOJIOTUYECKOM MOHHUTOPHHTE ATO 1aéT BO3MOXKHOCTh OIICHUBATh MPUTOJHOCTh BHIOPAHHBIX
IUTOIQ/IOK IO MPU3HAKaM TakK HaszbiBaeMoro "komgoprta” wimm "auckomdopra” [22, 23] kak
JUIsL pOCTa W Pa3BUTHUSI PACTEHUNM OMpPEAENIEHHOrO BHUAA, TaK W JJIsi MpeObIBaHUS B HUX
YyeJI0BEKa.

A 30na MHrM6upoBaHus pocra
@ 30wa aktuBaumm pocra

[ 0 @®A] [AlAA
00000 | ® | AA AAl
NEORCD AA (Al |
00 0004AA | 000
W R O
009
A 0AA @ ﬂio 52.20
A A A o eee |
i A : o . ¢ 16,10
000] £
| AGAAAAA ) £5°%
0000AAAA Al “:E
AAAAAAAAAAA AAA
AAAAAAAAA [ AAA | 0o
AAAAAAl AAAIAAAAL] 50505000
A B

Puc. 1. Ilpumepsl QUTOMHOMKAIMK 30H aKTHBAallMM W WHTUOMPOBAHHS POCTa PACTCHUSIMH-
MHIMKaTopamu (ceMeHa mmeHuIsl): "A" - B 2-X MepHo# npoekuun (6a30BbIil uHTEpBan 2 cMm) U

"B" B 3 MepHOIl MPOEKIMH, OTHOCUTEIBHO CPEeJHEH AJMHBI POCTKA X):n = 16,10c™m (pa3mep
mwromanku 1,5x 1,5m, S= 2,25\/12).
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CoBpeMeHHbIE BO3MOKHOCTH TOHKOII0JIEBOM JUATHOCTHKH 00bEKTOB
KUBOU U HEKMBOU NPUPOABLI

IIIxaToB B.T.

ToMCKHI1 AaTOMHBIN LEHTP

[Ikaros I1.B.

MockBa

TpaguunoHHAas JIWArHOCTHKA pPA3JIMYHBIX OOBEKTOB JKUBOW M HEKUBOM MPUPOIBI
IIPOU3BOAUTCS OOBIYHO HA OCHOBE KJIACCMYECKHUX 3aKOHOB €CTECTBEHHBIX HAyK: (DU3MKH,
XUMuK U Ouosnoruu. Kak mpaBuiio, 3T0 KOHTaKTHasl JUarHOCTHKA, OCYILECTBIsIeMas yepes
B3aMMO/JICHCTBUS BEILIECTBEHHbIE, SHEpPreTUYECKHUe, JUO0 T€ M JApPYrue OJHOBPEMEHHO,
MEXIY JUArHOCTUPYEMBIM OOBEKTOM W JUArHOCTHUPYIOIIUM cpenctBoM (mpubopom). B
HEOOXOAMMBIX CIIy4asX HCIIOJIb3YETCs IUCTaHIIMOHHAS CBSI3b MEKy OOBEKTOM U IPUOOpOM
4yepe3 MOCPEICTBO Pa3jIMYHBIX HYHEPIeTHYECKUX I0JIEH, CaMbIM IMOIYJISPHBIM M3 KOTOPBIX
SBIISICTCS DJCKTPOMArHuTHOE ToJje. TexHnyeckue pemenus mo GopMUpOBaHUIO, TEHEPAIUH,
npuéMy M paciiu(poBKe 3IEKTPOMATHUTHBIX CHUTHAJIOB JIOCTUIVIM B 3TOM HalpaBiIeHUU
BECbMa BBICOKOIrO coBepiieHcTBa. OnHaKo, HapsAly C OYEBUIHBIMH JIOCTOMHCTBAMM IIO
TOYHOCTH, OBICTPOACHUCTBUIO, TIOMEXO3AMMIEHHOCTH U T.J., TaKas JUArHOCTUKA MMEET W
HegoctaTku. OHM, Kak BCEr/a, SBISIOTCA INPOJOJDKEHHEM IIEPEYUCIICHHBIX U JIPYIHX
JOCTOMHCTB. Bbicokoe ObicTpoaeiicTBue OOBIYHO BIEUET 3a COOOW TOBBIIIEHHOE
SHEpPronoTpedIeHne yCTPOMCTB, @ TOMEX03aIUIIEHHOCTh U TOYHOCTh TPYIHO PeaTn3yeMbl
0€e3 CyIIECTBEHHOTO YCIOXKHEHHUS U YAOPOXKaHHs anmaparypbl. K ToMy ke, Kak mOKa3bIBaeT
IPaKTHKa, B OOJIBIIMHCTBE CJIy4aeB BEJIMKOJENHbIE IIOKa3aTeld KadecTBa TaKOU
anmnapaTypbl HE UCIOJIb3YIOTCS IOJHOCTBIO, a TOJIbKO HENPEPBIBHO IOBBILIAIOTCSA BCIE 3a
TaK Ha3bIBA€MbIM TEXHHUYECKHUM IporpeccoM. Kpome 3Toro, TpyaHO HE NPUHATH 3aMEYAHUE
O SIBHOM YXYIILIEHUH DKOJIOTMM Halled >XU3HU, OJHA M3 IPUYUH KOTOPOrO, BEPOSTHO,
COJICPXKUTCS B CIIMILIKOM YK 0€3y/ep:KHOM TeMIle €€ 2IeKTPOMAarHUTHOTO pOCTa.

[Tonoxkenue ycyryousieTcst e u TeM, 9TO JAJIEKO He BCE OOBEKTHI SBIISIOTCS JOCTYITHBIMU
JUIS TUarHOCTHKHU 3JEKTPOMArHUTHBIMH (B TOM YHCIIE DJIEKTPHUYECKUMU ¥ MArHUTHBIMHU 10
OTICIBLHOCTH), & B IIEJIOM, DHEPreTHYECKMMH METOJaMH. JTO, MPEkKIEe BCEro, Kacaercs
CUJIBHO yNal€HHBIX, OY€Hb TOPSYUX, PAJIUOAKTUBHBIX, JINOO SKPAHUPOBAHHBIX MO OJHOMY
13 KOMITOHEHTOB TOJISI HEXKHUBBIX OOBEKTOB, a TAKXKE CI0XKHO CTPYKTYPHPOBAHHBIX KUBBIX
OpraHW3MOB, K OpraHaM KOTOPBIX TPYAHO WJIM HEBO3MOXKHO MOa00paTbcst 0e3 ux
MOBPEXKACHUS.

[ToaTomMy, MoOXeT OBITh, CTOMT BHHMATEJIbHEE TMPUCMOTPETHCS K CaMOMYy acleKTy
WH(pOpPMAIIMOHHON MArHOCTHUKH, B YaCTHOCTH K TOMY, KakK 3TO JeJlaeTcs B MPHUPOJE 3a
BBIYETOM YeJioBedeckoro (aktopa. MHOTONETHHE HAOJIONCHUS W COBPEMEHHBIC TOHKHE
OKCIIEPUMEHTHI TOKa3bIBAIOT, YTO MPHUPOJA MPOCTO H300UIyeT HH(POPMAIMOHHBIMH
B3aMMOJICHCTBUSIMU, UX IUIOTHOCTh M HACBHIIMIEHHOCTh HAa MHOTO MOPSJIKOB IPEBBIIIACT
TaKOBBIE JIJIsI YEJIOBEUECKOU JesTenbHOCTU. M, camoe TimaBHOE, OHa, IPHUPOIa, OOXOIUTCS
JUIsL 3TOTO YpEe3BbIYAHO MaJbIMH JHEpreThueckuMu 3arpatamu. [lo-Bumumomy, ist
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CCTCCTBCHHBIX I/IH(bOpMaHI/IOHHBIX B3aUMOJCHCTBUI QJICKTPOMAIrHUTHBIC W OPYIUC
OHCPICTUUCCKHUC I10JIA HC ABJIAIOTCA CAMBIMU IIOITYJIAPHBIMHA>.

Kakwue sxe HOocuTenu uaHpopmMaIuu B OCHOBHOM uctonib3yet [Ipupoaa Ha 3emie? Bo3zMoxHO
T€, KOTOPBIMH OHa pacrojiarajia 10 3aMedarelbHbIX OTKphITUN ['epra m u3oOpeTeHwHit
[TonoBa - Mapkonu. 3agoiro 10 HUX, W AaXe 3a70JIr0 10 MOABJICHUS OMOJIOTMYECKOM
KU3HU Ha 3emiie. A 9TO MOXKET CKa3aTh M0 3TOMY IMOBOIY COBpeMeHHast Hayka? He oueHs, k
coxainenuto, MHOro. Camast MolHas 10 HejaBHero Bpemenu B Poccuu (a B ObiBiem CCCP
TeM OoJiee) akajgeMHUYyecKas Hayka MModeMy-To pemmia (B JIMIE HEKOTOPBIX CBOHMX
<GHAYUMBIX aKaJ[EMHUKOB»), YTO B OCHOBHOM YCTPOWCTBO MHpa IOHMMAETCS BIIOJIHE
aJIEKBaTHO, MHUP OpPraHW30BaH TOJbKO HA OCHOBE 3JIEKTPOMArHUTHBIX, I'PABUTALUOHHBIX,
CUWJIBHBIX U T. I1. JHEPreTUYECKUX B3aUMOJEHCTBUAX. A KaK OpraHU30BaJIUCh U CYHIECTBYIOT
CaMHM 3TH B3aUMOJCHCTBUS, aKaJEMHYECKOW HAyKEe IMOYEMY-TO 3HATh HEHHTEPECHO.
[TopasuTenbHas Hem0O03HATETHHOCTE! A €€ 60pp0a ¢ MHAKOMBICIHEM B CBOEH 00IacTH,
MOJ BHJIOM OTpaXJEHUS HACTOSIIEH HAayKH OT TaK Ha3bIBA€MOW <UDKEHayKu», OoJblile
MIOXO0KE€ HA MIPECTYNMHY WHKBU3UIIUIO.

A Temepb BEpHEMCS K YIOMSHYTBHIM BBIIIE «TOHKHM>» JKCIIEpUMEHTaM. X HE CIUIIKOM
MHOTO, HO M HE TaK Majio, 4YToObl He oOpaliaThb BHMUMaHHUs Ha WX PE3yJIbTaTbl, HHOTAA
norpscalomye. B JaHHOM TekCcTe aBTOp HE MPUBOMUT PE3YJbTaThl CIIEHUATBHBIX
(U3NYECKUX IKCIIEPUMEHTOB C OOBEKTaMH, B3aWMOJCHCTBYIOIIMMH IO CHHHY (T.e. 0e3
UCIIONIb30BaHMS 3apsi/ia, MATHUTHOI'O MOMEHTA U MAacChl), BHIIIOJIHEHHBIX B ITOCJICHUE J1BA —
TPU AeCATWIETHS B Beaymmx jaboparopusix Poccum m Mwpa. X MOXHO HalWTH B
npekpacHoM o030ope akamemuka PAEH A.E.AxumoBa [1]. 3xech OyayT mHpHBEICHBI
pe3yibTaThl APYTUX ASKCIEPHUMEHTOB, BBHIIOJHEHHBIX B JPYruxX JabopaTopusix, 4acTto B
YCJIOBUSIX, MaJOMOIXOAAIIMX A 3Toro. Ho OHHM, 3TH 3KCHEPHUMEHTHI, MPOBOAWIHUCH C
UCTIOJB30BAHMEM  HOBOM,  CIEHUAIBHO Ui OTUX  paboT  CKOHCTPYHWPOBAHHOM
CBEPXBBICOKOUYBCTBUTEIIFHON ~ W3MEPUTENBHOM TEXHHWKH, JO OSTOro BOOOHmE HE
CYIIECTBOBABIICH B HHCTPYMEHTapUH dKcIiepuMeHTaTopoB. Takas anmaparypa B 90X romax
MMEHOBAJIaCh TOPCHUMETPUYECKOH, B COOTBETCTBUM C TOSBUBIIMUMCS TOTJa Ha3BaHUEM
byHIaMeHTaIBHOTO, 6a30BOT0, TIOJISI [IpHPOBI - TOPCHOHHOTO TIOJIS (TOJISI KPYUYCHHS).

JlaHHOe Ha3BaHME, HE TOBOPS YK€ O €ro (pU3M4eCKOH CYIIHOCTH, A0 CHX IOpP BbI3bIBAET
HEYTUXAIOIME CIOPBI MEXKAY CTOPOHHHKAMU JTOM UIEU U OPTONOKCAIBHBIMU YYEHBIMH,
IpeXxae Bcero (Gpu3MKaMu. DTH CIIOPHI HApacTalOT M CMaJaloT BOJHOOOpPA3HO, B MOJHOM
COOTBETCTBUU C BCEOOIIMM KOJeOaTeNbHBIM XapaKTepOM IOBEIEHUS CIIOKHBIX CHUCTEM,
BBIIIEAMNX U3-I0J KOHTpossa. OrmpenenéHHas mpaBia ecTb Yy O00€MX CTOPOH.
OpronmoKkcanbHas 4acTh YYEHBIX, IMO-BHANMOMY, CYUTAET CBOCH OCHOBHOW OO0S3aHHOCTBHIO
OXpaHATH CYIIECTBYIOIIME JOCTHKEHNSI HAYKH OT HEIOCTATOYHO IIPOBEPEHHBIX, C €€ TOYKH
3peHus, HOBBIX MJECH M TEXHUYECKUX INPEMIOKEHUU. JTO, HABEPHOE, NPAaBUIBHO. TOJBKO
OO0JIBHO YK MHOTO TaKUX OXPAHHUKOB, BEb IMOE3y HAYKH 10 ONPENEICHUIO CIEIYeT eXaTh,
a HE CTOATHh Ha MECTE C ITapOBO30M, 10 KOTOPOMY M3 BCEX BUJOB OPYKHsI BEIETCS OTOHb HA
nopaxenue. [Ipomomkas B 3TOM Ke JyXe, MOXKHO CKa3aTb, YTO MAIIMHUCTBI TaKOIrO
[1apoBO3a BBIHYXKJIEHbl 3aHUMaTh KPYroBYI0 00OPOHY, ¢ OOJBIIMMHU MOTEPSIMH AJs ces U
ucTuHbI. CII0)KHOCTH Y OOOPOHSIONIEHCS CTOPOHBI COCTOAT €II€ U B TOM, YTO MPEAMET UX
OOOpOHBI, XOTA W BBINVISIAUT MHOIOOOEHIAIOIIMM I HPAKTHKH, HO pa3zpadarbiBaeTcs
HEJIOCTAaTOYHO OBICTPO M3-3a MPUHLUNMAIBHBIX TPYJHOCTEH €ro TEOPETUYECKOro
00yCTpONCTBA M MaJIOCTH 33JCHCTBOBAaHHBIX CHi. B 3akiroueHue cTonb MeTadOpuIecKoro
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ab3ama Xodercsi BBICKA3aTh ONTUMHUCTHYECKYI0 HOTY Ha Omkaiimiee Oyayiiee, Benab
«OXpaHHMKaM», HaBEpPHOE, JAaBHO HAJ0EJ0 OXpaHiATh OOBEeTINAJbIi W YacCTHUYHO
pa3BopoBaHHbIN noe3q Hayku. Ho pabora Takas.

Tenepsb uznoxxkenue OyaeT uyTh cTpoxke. Hackoiabko aBTOp cam cels MOHsI, K HACTOSALIEMY
BPEMEHU MMEETCS HEKOTOPOE YHUCIO JKCHEPUMEHTAIbHBIX H3MEPUTENbHBIX METOIUK U
YCTPONCTB TEXHUKH, MPUTOAHBIX IS, OIATH K€ OKCIEPUMEHTAIbHBIX, IONBITOK
JIMAarHOCTUKU psiia OOBEKTOB JKMBOM M HEXHUBOW MPHPOAbl. UTO 3TO 3a YCTpOHCTBa H
METOIMKH? 3acyKUBAIOT U OHU BHUMaHus? Ha puc. 1 npencraieH nepsblii M3MepUTEINb
TOPCHOHHOTO KOHTpacTa (CrenuanbHble OTIHYhs OT (oHa) O00BEeKTa, pa3pabOTaHHBIH
aBTopoM npumepHo B 1998r.

Puc. 1. Topcumep TCM-021 ¢ TOpCHOHHBIM 3aTBOPOM.

JlauHbIit u3MepuTenb Obl1 Ha3BaH TopcumepoM TCM-021. TToka3anublit Ha puc. 1 BapuaHT
Torjga eme He Obul 000PYJOBaH CUCTEMOW Mepenayd JaHHBIX B KOMIIBIOTEp, ceiuac 3TOT
HEJOCTaTOK ycTpan€H. Ha 3ToM TopcuMmepe ObIT MONY4YeH LEIBIA PAN  HETUIOXUX
M3MEPHUTEIBHBIX PE3YNIbTAaTOB, 3/1€Ch OYIyT MpEICTaBIEeHBI JTUIIb HEeKoTopsie. Ha puc. 2
MOKAa3aHbl 3HAYEHUS TOPCHOHHOTIO KOHTPACTA PA3IUYHBIX T'€OMETPUUECKHX QUryp U OyKB
pycckoro andaBuTa, B TPOU3BOJIBHBIX €IMHHUIIAX, HA OeoM (poHe.
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leomeTpuyeckune cdurypbl Ha 6enom doHe
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OTkroHeHne ot aTanoHa B %
Puc. 2. TopcroHHBIN KOHTPACT ILIOCKUX (GUTYP B OYKB.

Hekotoperii kommeHTapuii 1o puc. 2. ['eomerpuueckue (QUrypsl, HApHUCOBAaHHBIC
aBTOPYYKOW Ha Kycoukax Oenoii mmcueir Oymaru paszmepom 50*50 Mm, oueBHIHO, HE
SBIISUTM  COOOM HWCTOYHUK JJIEKTPOMArHUTHOTO Tmoiisi 1o otHomeHuio k TCM-021.
TexHnonorusi mu3MepeHuii ObUTAa OYEHb MPOCTOW. YKa3zaHHbIe (UTypbl Ha OyMaXHOU
MOJJIOKKE YKJIAJbIBAJIUCh Ha CTOJIMK MpUOOpa H300pakeHHEM BBEpX, IMOMEPEMEHHO C
TaKUM K€ KycoukoM Oymaru 06e3 pucyHka. [lopaxkaeT BIusiHuE MPU3HAKOB BpAIllEHUs THUIIA:
JIEBOE U IIPaBOE, HA IIPUMEPE APEBHETO IepaIbANYECKOr0 CUMBOJIA — CBACTUKU. IIPSMOM U
WHBEpCHOM. MHTEepecHBI Taxke 3aMbIKArOIIKe Psil GUTYpPBHI: OKPYKHOCTh M TPEYTOJIBHUK,
paboTarolue 1Mo MakCUMyMy, HO B pa3HbIX 3HaKaX, a TaKkkKe 3BE3JbI. MATUKOHEYHAs U
Hasuna. Yto kacaercss OykB, KOTOpBIE H3-3a OTPAaHHMUEHHOTO pPa3pemieHHs] MPHUILIOCH
OpraHM30BBIBAaTHL B TIPYINIbl, TO OHU IO TOPCHOHHOMY KOHTPAacTy pacChHIIAIUCh B
HEKOTOpPBIM CIEKTp, B MPaBOM KOHIIE KOTOPOro OKa3zajach OykBa «O», a B JIEBOM «A» U
«@®». [IpyHLIMIT 3[1ECh MOJYYAETCS TAKOW: BCE KPYIJIOE - MPABOE U MOJIOKHUTEIBHOE, a BCE
OCTpO€ W JBYHAIIPpaBICHHOE - JIEBO€ M OTpuuareinbHoe. [lonoXuTeNbHOCTE W
OTPULIATEJIBHOCTh B HAIIEM CIIy4ya€ HE COBCEM CHMMETPUYHBI, IOJOKUTEIBHOCTD
COOTBETCTBYET YCIOXKHCHHIO (pOCTy) JIFOOOW CHUCTEMbI, W, HAa00OpPOT, OTPUIATEIHHOCTH
COOTBETCTBYET €€ Aerpajalui.

He wmenee HHTCPCCHO TO, 4YTO TOpCPIOHHBIﬁ KOHTpAaCT BCHIICCTBA OIIYTHUMO 3aBUCHT OT

BpeMeHH cyTok. Ha pucyHkax rpymnmnbl 3 1OKa3aHO BIMSHHE BPEMEHH CYTOK Ha
TOPCUOHHBIN IT0KA3aTeIb BOJbI Pa3HOU CTPYKTYPHI.
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Puc. 3. Topcruonnbie Ga3oBbie TOPTPETH BOJBI PA3HOTO COCPIKAHMS.

Ha pucyHkax 3To#l Tpymnmbl ObIT HUCHOJIB30BAaH METOJ] TOPCHOHHOTO (ha30BOTO MOPTPETA,
KOrJia OJHa, 3aBUCHMasl, IIUKJIMYECKasi BEIMYMHA CTPOUTCS B (YHKIIUU JPYroi, BemyIleH,
[AKJIMYECKON BEJIMYMHBI HA PEBEPCUBHBIX OCAX KOMIMAKTHOTO rpaduka. Kaxaeri rpaduk
COOTBETCTBYET HM3MEHCHUIO BEJIMYMH 3a OJHU CYTKH. BuaHa oTu€rnmBas pasHula B
CYTOYHOM IIOBEJIECHHH TOPCHOHHOIO KOHTpacta oObekTa (B JaHHOM Cilydae BOJIBI
JTUCTUJTAPOBAHHOM, MMOACOJIEHHOM, CBATONH M MHIYLIHPOBAHHOM OT 3TOM cBsATOM). IlepBas
U3 HUX MPEJCTAaBISICT COOOM TUITHUYHBIN «MEPTBBIIN» 00BEKT, (T. €. HUKAKO#), BTOpas Boja, a
TaK)Ke TPEThbS W YETBEPTAs SBISIOT cOO0W paboTaromiyie OOBEKTHI, KaXKIBIA MO CBOEMY
Ha3HadyeHUto. MHTepecHO, uTO BoAa 4YeTBEpPTas Mo (a3oBOMY MOPTPETY YAMBUTEIHHO
MOX0XKa Ha TPEThIO, MO-HACTOSIIEMY CBITYIO, XOTS YEeTBEPTas BOJa B3ATa U3 OOBIYHOTO
BOJIOIIPOBOJIA, TOJILKO OHA MOCTOsIa HEKOTOPOE BPEMS PSAIOM C TPETHEM.

OmnpenenéHHoe BIeUaTIeHUE MPOU3BOAAT PE3yIbTaThl €€ OJHON paOOThl, BHIIIOJIHEHHOM
0 METOAHMKE TOPCHOHHOTO (ha3oBOro moprtpera, ¢ wucmonb3oBanneM 1TCM-021. Ona
NpeaCcTaBisijia COOOM  TEpBBIM  JAMUTENbHBIM TOPCHOHHBIA MOHHTOPHHT  OOBEKTa,
MPeICTaBISIONIEr0 cO00i UeaoBeKa, Nepexoasiuero nopor cMepti. Pabora npousBoauiach
mo d¢otorpadun STOTO dYeNOBEKa, ykiaabiBaemMod Ha ctoauk TCM-021. PesynpTaThbl
MIOKa3aHbl Ha puc. 4.
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Bpems OTHOCHTENLHO MOMEHTA CMepTH, CYTKU
Puc. 4. MOHUTOpPUHT YMHUPAIOIIETO YeIOBeKa.

B nopsjake koMMeHTapusi K 5TOMy MOHHUTOPUHIY MOXKHO cKa3aThb cienyomee. Ha Hém
MPUBEJCHBI TISTh BEIHMYMH B (DYHKIIMM BpeMeHH: 4eTbipe nmapamerpa F,S,C,DropcrnonHoro
¢azoBoro noprpera (T®II), npeacrapnstomye coOOH €ro TOHKYIO CTPYKTYpY, H (asbl
JIyHBI, KaK U3BECTHO, OKa3bIBAIOLIME ONpPEAEIEHHOE BIUSHUE HA YEIOBEKa, B OCOOEHHOCTH
6ompHOTO. Xopomo BuaHO, 4ro FSCDmapamerpsr T®Il ymmparomero Ha moaxonae K
MOMEHTY «M>», TpUMEpHO 3a JIBE€ HEAETH J0 ATOr0, MEHSIOT XapakTep CBOMX M3MEHEHHI.
3amyckaroTcsi CBOEro poja 4achl cMepTH 1o napamerpy D. HemocpeactBeHHO B MOMEHT
«M» unér peskoe nzmenenue scex FSCDfiapamerpoB, npuuém B TeueHHe TPEX CYTOK 3TU
napaMeTpbl TIOX0XKH Ha TapaMeTphl, XapaKTepHbIE Ui JTaHHOTO opraHu3Ma o 6one3Hu. Ha
nesaTbil geHb FSCD — mapamerpsl opraHusma HpeTepreBalOT KpPYTYK JIOMKY B
OTPULIATENIbHYI0 CTOPOHY, @ Ha COPOKOBOM JI€Hb IOCiie MOMEHTa «M>» uMmeeTcs CHUrHall
TONBKO 1O Oe3sHepreTnmyeckomy mnapamerpy F. Ilocienmmsisi, Tak ckaszath, OTMaIIKa.
OcraBmmecst SCD«omnonenTsr TOII BBIXOAST K 3TOMY BpeMEHH Ha CTAl[MOHAPHBIN IS
KaX/10I'0 U3 HUX YPOBEHb.

JlanpHeimue paOOThl CBS3aHBl C TMONBITKAMH MPHUBSI3KH H3MEPSIEMBIX TOPCHUMEPaMHM
BCJIMYMH K HOPMAIbHBIM (DU3UYECKUM BEIUYMHAM, XKejaTedbHo B cucteme eaunui; CU.
JInst 9TOro OBLT MCIONB30BaH APYrod W3MEPUTEIb, TIOCTPOCHHBIN Mo auddepeHIHaTbHO
cxeme, a umeHHo Topcumep TCM-030, puc. 5.
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Puc. 5. Topcumep TCM-030.

B oarom Topcumepe ObUIM TPUMEHEHBI KOHICHCATOPHBIC [JATYMKH HA OCHOBE
BBICOKOTIPOHUIIAEMOU paluOKEPaAMUKH, IO OJHOMY Ha Kax bl KaHasl. OT 3JIEKTPOEMKOCTH
3THX JaTYMKOB 3aBHCENa 4YacToTa JABYX aBToreHeparopoB (mpumepno 500 kI'm). DTm
4aCTOTHI MOJABAIINCH HA YCTPOMCTBO, BBLACIISIONIEE UX PAa3HOCTb, KOTOPAsl U3MEPSIIACH 3a
OIpeICAEHHBIA TPOMEKYTOK BpeMeHH (0koyio 1 cek.) U BU3yallM3upoBasiach Ha HU(GPOBOM
unaukatope. [Ipubop uMen BCTPOCHHYIO CHCTEMY aBTOMATHUECKOW YCTAaHOBKU HYJS U
CEHCOpPHOE ympaBJeHHE. [[Ba OpPTOrOHAIBHBIX JPYyr K JPYyry H3MEpPUTEIIbHBIX KaHalla
MO3BOJISUTA M3MEPSITh OJHOBPEMEHHO JIBa 00BEKTa B CpaBHHUTEIBbHOM pexume. Cucrema
ABTOHOMHOTO IMHTAHUS U NEPENAaYd JaHHBIX B KOMIIBIOTEP OKA3aJIMCh HE JIMIUHUMHU IS
pELICHHUS] METPOJOTUYECKUX U IPYTUX 33/1a4.

Ha puc. 6 nmpencraBieHbl pe3ynbTaThl H3MEPEHUSI TOPCHOHHOTO KOHTPAcTa 00Pa3IOBhIX TEI
U3 pa3HBIX MaTepUajoOB, BPAIIAEMbIX PEBEPCHBHO M C PA3IMYHON CKOpOCThI0. Ha BepxHeit
kpuBoii (puc. 6a) mpHBeIEHAa 3aBHCHUMOCTH OTHOCHUTEIBHOTO TOPCHOHHOTO KOHTpacTa
BpaIllaeMbIX TeJ, BHITIOJHEHHBIX M3 MaTepUalIOB Pa3HOUW IJIOTHOCTH. OT IMEHOIUIacTa 0
mean (otHornenue okosio 450). BuaHo, 4To mpu CTOJb OOJBIIONH BapHAIMK TUIOTHOCTH
YKa3aHHBIA KOHTPACT MEHSIETCS HE CTOJbh 3HAYMTEIHLHO MO CPABHEHUIO C M3MEHEHUEM 3TOM
TJIOTHOCTH.
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Puc. 6. 3kcriepuMeHThI IO METPOJIOTHH.

Ha smxHel KpuBOW NpHUBEICHA 3aBUCHUMOCTh OTHOCUTEIIBHOTO KOHTPACTA BPAIIAEMBIX TEI
OT CKOPOCTH W HallpaBJICHUs BpalleHUs. 3J€Chb OYEBHIHA JIMHEWHOCTh CBSI3U MEPBOTO CO
BTOPBIM U CHUMMETpPHS IO OTHOIICHHIO K JIGBOMY M TpaBOMYy BpamieHusMm. Ha puc. 7
MIPEJICTABIICHBI €NI¢ IBa Pe3yJibTaTa, Moy4eHHbIe ¢ ucnoiab3oBanueM TCM-30. [1epBrrii u3
HHUX UMEET OTHOIIEHUE K KOCMOCY.
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Puc. 7. MOHUTOPHHT pa3pyIIaromnierocs: o0beKTa.

Pabora ¢ kocmuueckuM 00bekTOM «cTaHmss MUP» mpousBoamnnack mo ero n300pakxeHuto
B razere «AprymeHtsl u (akter». Ha puc. 7 mpuBeneHa 3amuch U3MEHEHHS] TOPCHOHHOTO
KOHTpacTa 0ObEKTa BO BpeMs Hayaja ero pa3pyuieHus Ha BbicoTe 0K0s1o 80 KHIoMeTpoB OT
MOBEPXHOCTH 3eMid. JJisT MOJIOABIX UM HEMOOOIBITHBIX YUTATEIEeH MPUAETCS HAIOMHUTB,
9TO B CBOE BpeMs, B MOPY paclBeTa HAIIMX KOCMHYECKHX TEXHOJOTHIl, Ha opOuTe 3emin
paGoTana obuTtaemMas M JOBOJIBHO MOUIHAs craHius. Paborana He oAMH roj, NOKa He
BbIpaboTasia pecypc cBoux cucreM. K ToMmy jke K KOHIly €€ CyIlecTBOBaHMsS Ha OopTy
pa3BWINCh KaKWe-TO HEMOHATHBIE OHOCHCTEMBI, BO3MOXXHO IIJIECHEBOTO XapakTepa,
MEIIAIONIUE HKCIUTyaTallil CTaHUWHU. bputo pemeno cOpocuth €€ B OKeaH, MPH 3TOM B
IpoLecCe CHUKEHHS OpOUTHl HAYaloCh TEPMOIAMHAMUYECKOE pa3pyLIEHHE COJHEYHbIX
Oarapeil cTaHINH, a 3aT€M W BCero Komruiekca. M3 3amucu Ha puc. 7 BugHo, 4to B 08.52
MOCKOBCKOTO BPEMEHH €€ TOPCHOHHBI KOHTPAacT PE3KOo MOHM3WICA Ha 3,5 MyHKTa
UCIOJIb3yEMOH IIKaJIbl, 4TO, NMPHU AaJbHEHIIEM aHalINU3€e, COBIANO C PEabHIMU COOBITHSIMHU
10 ONMYOJIMKOBAaHHON XPOHOJIOTUU CITyCKa CTaHIIMH.

Bropoit unTepecHsiii pedynbrar. Ha puc. 8 BHMMaHWIO 4yHMTaTeNnel mpeiaraeTcs 3ammch
BPEMEHHONH pPa3BEPTKM  (MOHHTOPHHI) HEKOTOPOH IPOCTPAHCTBEHHOW CTPYKTYPBI
(Monexynbl Bombl B cocrtaBe skuakod Boabl)! I[ToguépkuBaro, B 3TOM 3KCIIEPUMEHTE C
BEIIECTBOM BIEPBHIE OBLIO MOJTYYEHO H3MEPUTENBHOE MPEoOpa3OBaHUE MOJICKYISIPHOM
CTPYKTYpbl 3TOrO BEIlECTBA BO BPEMEHHYI CTPYKTypy NpuOOpHON 3amucu 06e3
¢usnyeckoro koHtakra ucciaeayemoro BemectBa ¢ TCM-030. Takas BOT TOpCHOHHas
Xpomartorpadusi UCTIOIb30BaIaCh U JJI aHaiu3a 0oJee CIOKHBIX MOJEKYN xyopuaoB. Ha
3allMCU KpaWHWE IHMKH, IIO-BUAUMOMY, COOTBETCTBYIOT BOJOPONY, a LEHTPAJIBHBINA IIHK
KHCIIOPOAY B MOJIEKYJIE BOJIBI.
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BpemeHHan cTpyktypa TK
AWUCTUNNUPOBaHHOWN BoAkI

KouTpact

Bpemsi, MmuH

Puc. 8. BpemenHas pa3BépTka XHMHUYECKOTO COCIMHECHUSI.

CymectByert emnié ogHO n3MeputenbHoe cpenctBo o HazBanuemM SADAF-08LC.Oxn numeer
OJIMH JaT4YMK Ha OCHOBE BoJb()pamMa M JBa JlA3epHBIX 30HJA /s JBYX OOBEKTOB,
nepexiIovyaeMble noouepénno. M3meHenune conpoTuBiieHUs BoJib()pama mpeoOpa3yeTcsl B
W3MEHEHHE 4acToThl, a manee Bc€ uact mo uaeonmorun TCM-030 ¢ BeimeneHUEM pa3HOCTH
OTCYETOB W Iepeiadeil JaHHBIX B KOMIbIOTEp. BHenHuii Bua npubopa nokaszad Ha puc. 9.

[Ipy MOATOTOBKE CHCTEMBI MPE0OpPa30BaHKsI TOPCHOHHOIO CHTHAJA B AJIEKTPUYECKHHA ObLI
CITy4aifHO 3aperUCTPUPOBaH apTe(akT, KOTOPBIK 10 BPEMEHU COBMAIaeT ¢ (haKTOM THOEIH
amepukaHckoro venmHoka «KomymOms». Ha puc. 1Ca, 106, 108, 10r moxkazana rpymma
3anuceil "3MeHeH s HeM3BECTHOTO curHana B popmare dazoBoro moprpera.
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Puc. 10a. TopcronHsIi ¢a3oBblid HOPTPEeT X-00BEKTA.
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Puc. 105. TopcuonHsli pa3oBbiii mopTpeT X-00beKTa.
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Puc. 108. TopcronHsIi (a30BbIil mOpTpeT X-00beKTa.
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Puc. 10r. TopcuoHHbIH (Ga30Bbiii MOPTPET X-00bEKTa.

Ha sTux pucyHkax mpuBeneHbl pe3yIbTaThl MOHUTOPUHTA OOIIEH TOPCHOHHON 0OCTaHOBKH
B MecTe pacroyiokeHust jaatduka (X-o0bekT, ToMmck, AKaaeMropojok) BBIOOPOYHO IO
THSM: TSTHUIA, cCy000Ta, BOCKpeceHbe W 4eTBepr. B cy00oTy mpowusonuia katactpoda c
genHOokoM. [lo xoxy 3ammcu B 3Ty cy060TYy MOXKHO ObTO emié B 16 yacoB MeCTHOTO
BPEMEHH, T.€. 0 COOBITHS, MPENOoIaraTh 4TO-TO HEJaJHOE B JaJIbHEHUIIEM. A B IEJIOM, C
JIOCTAaTOYHON BEPOSATHOCTHIO MOYKHO CYMTATh, YTO CBS3aHHOE C 3TUM COOBITHEM oOOIee
TUTAHETApPHOE HW3MEHEHHWE TOPCHOHHOW OOCTAaHOBKHM CKa3ajloch Ha OTcuérax mpuodopa.
BugHo, uyto Oumodu3mveckuii KOMIUIEKC 3€MJIM JIOBOJBHO JIOJNTO, TOYTH HEJEINI0,
pellakCupoBaj OT MOTPSICEHUH.

Ha mpubope SADAF-08LC npon3BoauanCch TakkKe MOHHUTOPUHTH 00JAaCTH MPOCTPAHCTBA
BOKpPYT' HEKOTOPBIX TeJl MPOCTOW ()OPMBI: Iap CIUIOMIHOW M TMOJBIA, CTEKISIHHBIE JHH3BI
pa3HOI KPUBU3HBI, a TaKXkKe 001acTel MPOCTpaHCTBA OKOJIO MIIOCKUX n300paxkenuid. Ha puc.
11a mpexncraBieHa OJHA M3 TAKUX 3aIMMCEH IMOJIA OKOJO M300paKeHHUs BBITYKIO-BOTHYTOMN
JUH3BI. XOpOWIO BHIHBI XapakTepHbIe KojeOaTeNbHbIE TOBTOPHI B OJTOM 3amHUCH
OJJHOBPEMEHHO C HEKOTOpoi nedopmarueil mpoduis, oOYCIOBIEHHOH, MO-BUAMMOMY,
BJIIMSIHUEM Ha OOBEKT MPOLECcca er0 H3MEPEHUs.
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Puc. 11a. CkanupoBaHue TOPCHOHHO-(OPMOBOTO MOJISt BOKPYT H300paskeHHsl 00bEKTa.

Bosmoxxnoctu  SADAF-08LC B 11e10M J0CTaTOYHO BEJIHMKH, B YAaCTHOCTH TOJYYCHBI
MOJIOKUTENIbHBIE  PE3YylbTaThl 10 30HAMpPOBaHHIO JIyHBI MOMOOHBIM crocoboM, ¢
UCTIOJB30BaHUEM €€ IUIOCKOro u300paxeHus. Pabora mpoBommmack mo TpéM TOYKaM
npunennBanus ¢ papemieaneM SO kM. B pesynsrare nomyuaercs, uyto JlyHa B eHTpabHOM
YaCTH UMEET MOHMKEHHYIO IUIOTHOCTh. JTH PE3YJIbTaThl OMyOIMKOBAHBI B [2] U IpHBEICHBI
Ha puc. 116 B coOpanHoM Buae. KOHTPOJIBHBIM SKCIIEPUMEHT NPOU3BOAMICS C
WCTIOJIb30BAHMEM B KadecTBe OOBEeKTa cranmbHOro mapa auamerpoMm 30 mm. ['myGoxoro
IIPOBaJia B CEPEUHE 3alMCU HET.

TopcuvuoHHas cTpyKTypa JlyHbl BOons AgameTpa 1 v BOAONnbL xop A4
2,3

-1600 -1200 -800 -400 o 400 800 1200
PaccTosiHue oT ueHTpa, KM

Puc. 116. Topcuonnas ctpykrypa JIyHBI.
B Hacrosiee BpeMs MPOU3BOJAATCS UHTEHCUBHBIE PAOOTHI MO JJIUTEIHOMY BPEMEHHOMY

MOHHUTOPHHIY OKpY’Karolei 0OCTaHOBKM C NoMoulbl0 HoBoro wusmepurens «OPEOJI-
001+»,puc. 12.
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I

Puc. 12. Topcumep OPEOJI-001++

Otot npubop umeet BcTpoeHHbIN qatuuk Ha KMOII — Mukpocxeme, BEICOKOA((HEKTUBHBIE
CTa0MIN3aTOpPbl MUTAHUS M TEMIEpaTypsl naTduka, cucreMmy AD — mpeoOpa3oBanust ass
ceasu ¢ IIK, npuknannyro nporpammy.

Ha OpeoncO001l+ yxe moiydeH IENIbld psiji  aBTOMATHYECKUX MOHUTOPUHTOBBIX
pe3yJabTaTOB. HEIEIbHbIC pa3BEPTKU CIMHOBOW OOCTAHOBKM 37aHHs J1a00OpaTOpHH
metaioBeaernss CXK, MOHUTOpPHMHI oOpraHu3ma IO €ro H300paKEHUI0, MOHUTOPUHT
3eMJIETPSICEHHI ¢ TIOTy4eHUEeM WH(POPMALMOHHOTO MPEIBECTHUKA 332 HEKOTOPOE BpeMs JI0
peanbHOro cooObiTus (01 10 10 309acoB) u T.11.

Ha puc. 13 npuBeneHsl pe3yiapTaTbl 110 CHMHOBOM peakuuy JabOpaTopuu Ha IMPUXOA
COTPYAHMKOB Ha paboTy. BujaHo, yTto B paboume IHU KpUBbIE M3MEHEHUS CIIMHOBOI'O
cocrossausa naboparopun JIM CXK, nHaumnas mpumepHo ¢ 9 WacoB MECTHOrO BPEMEHU
«IIpOBAJIMBAIOTCS» BHU3, B CTOPOHY YMEHBUIEHHS HH(OPMALMOHHON S3HTPONUH, YTO
MOHATHO: NIEPCOHAJ MPUILEN JENI0 AEIIaTh.
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MOHUTOPUHI CMIMHOBOMO COCTOAHWSA 3OAHUS
Puc. 13.TopcCHOHHBIM MOHUTOPUHT 3aHHUS J1a0OPATOPHUH.

B BeIXOIHBIC THU 3TOT Y3PPEKT HE3HAYUTEIICH, a B pa0OYUe THU HEACTU OH UMEET Pa3HYIo
rnyouny. K coxanenuro, 0o0a moHeneIbHHKAa WMEIOT HETMOJIHYIO 3alHCh, 3TO CBA3aHO C
nepe3arpy3koi KoMIproTepa B 3Tu JHU. Ha puc. 14 mpencraBieH oJMH U3 PE3yJIbTaTOB 110
MOHUTOpHHTY 3emieTrpsicenus B Urtamuu 06.04.09,pusnuecku npowusommenmero B 05.32
mockoBckoro Bpemenn (08.32 Tomckoro). Kommst TodeuHoro ¢opmara HEBBICOKOTO
pa3pemeHus, K COKaICHHIO, TUI0X0 MepeaaéT TOHKYIO CTPYKTYPY 3allUCH COOBITHMA.

Ha puc. 14, 1m0 ocu abcumcc OTIOKEHO BpeMsl B TOUKAX, MPUIEM KaKI0€ MAJoe JICTICHHE
mkansl paBHo 10000 cek. (2,77 Haca). OCHOBHOE COOBITHE MPOU3ONUIO B OKPECTHOCTH,
OTMEYECHHOW KpacHBIM KBaJpaTOM, €My TPEAMIECTBOBA  WH(GOPMAIIMOHHBIA CHUTHAI,
OTMEYEHHBIH KPacHBIM MPSAMOYTOJBHUKOM. OH NpeaBapsieT OCHOBHOE COOBITHE IMOYTH Ha
30 gacoB. B 3TOM 3KCIIeprMeHTE CTPYKTypa MPeIBECTHUKA HE pa3BOPAYUBAIACh MTOIPOOHO,
KaK 3TO JIENaliOCh Ha APYTUX 3aMUCIX, HApuMep, 1o 3emierpscennto Ha Cymatpe 16.04.09
nnu Ha [antn 21.04.09.0ka3piBaeTCs, 3TH NPEABECTHUKH UMEIOT YPE3BBIUAHO CIIOKHYIO
CTPYKTYpY, KOTOpasi COACPXKHT, TO-BUAMNMOMY, 3aKOJAWPOBAHHYIO HH(OPMAIIUIO O
NPEICTOSANINX HEMPHUATHOCTSIX s mofei. Ecmum Obl ymanoch packoaupoBaTh TaKHe
COOOIICHHS-TIPEIIIIECTBEHHUKNA, TO OTO TPUHECIO OBl  HEMaJyl TOJb3y CiIyx0e
MPeIyNPEXKICHIS] HEMPUATHBIX COOBITHI. B mpomomkeHne TeMbl CMOTpH Takxke puc. 15
(ITpensectauk 19.04.09npumepro 18.40ToMCKOTO BpeMeHH).
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Puc. 15. TopcroHHBIH NPEABECTHHUK 3eMIICTPSICEHUS.

Nudopmanuro, rpaduk koropoit B BMP — dopmate ¢ nydmmm paspelieHrneM moka3aH Ha
puc. 15, mpeamaraercss CYMTaTh MPEIABECTHUKOM HEKOTOPOTO TPSIYIIETO COOBITHS
(Bo3moskHO, mocaenytomiero 3emierpsicenuss Ha ['autn 21.04.09,marnutynoi 6,5 6amion
mo 1mkane Puxtepa). Ona, sTa uHbopmaius, moiaydeHa komiuiekcom «OPEOJI-001+»
19.04.2009 u3 HeuwsBecTHOro HCTOYHHMKA. [lepemaua mgmwmack okono 23 MHUHYT, C
pa3penieHneM OIMH JIEMEHT B CEKYHITY.

BbIBOABI 10 U3J10)KEHHOMY 00bEMY padOT M MX pe3yJbTaTam
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1. MoOHMTOPHHIU: BPEMEHHbBIE U MIPOCTPAHCTBEHHBIE, KUBBIX U HEKHUBBIX OOBEKTOB, C
UCIIOJIb30BAHMEM TOHKOIIOJIEBBIX TEXHOJOTUH M COOTBETCTBYIOLIEH anmaparypsl He
TOJIBKO BO3MOYKHBI, HO Y BECbMa PEaJIbHBbI.

2. IlpuHnunuanbHble BO3MOXKHOCTH TaKMX MOHUTOPHHIOB MPEICTABIAIOTCS BeChMa
3HAYUTENBbHBIMH, KaK [0 MPOHUKAMOLIEH crIocOOHOCTH U auctaHTHOCTH (10 JIyHBI 1
Jajnee), Tak U MO MPOCTPAHCTBEHHOMY pa3pelieHuo (0 MOJEKYISIPHOTO, U TIy0Ke,
YPOBHS).

3. Ot BO3MOXHOCTH HaIpsMyo CBSI3aHbI c pa3paboTKoi
CBEPXBBICOKOUYYBCTBUTEIbHOM H3MEPUTEIBHOM ammaparypsl, peLICHUEM psla
HEIPOCTHIX 3a7a4 3KCIEPUMEHTAIBHOIO U MH)KEHEPHOro Xapakrepa. B nanbHelmeM
3TOT acneKkT paboT OyAeT yCUIMBaThCS.

4. B 1OKyMEHTE W3JI0KEHBbl JMIIb OTAEIbHBIE PpEe3yJbTaThl  BEEPHBIX, MPOOHBIX,
MHUIMATUBHBIX, pa0OT IO TOHKOMOJIEBBIM CKAHHUPYIOLIUM TeXHONOrusM. OHu
MOJIyYEHBl Ha JKCKIIO3UBHBIX NpuOOpax M  METOJAMKaX, pa3pabOTaHHBIX
OTrPaHMYEHHON TpyNmnol Y4YEHBIX-TOMCKOBUKOB M WHXXEHEPOB HOBOM BOJHBI, 0€3
CepbE3HOM MOAJEPKKH KOHCTPYKTOPCKUX OKFOpO M mHpoMmblluieHHOCTH. [losTOoMy
LIEHOBOM IIOKa3aTelb TakuX pa3paboOTOK IOKa JOCTaTOYHO BbICOK. [lpm
pa3BoOpauyrMBaHUM padOT HA CEPHUIO 1IEHA HEN30€KHO JT0JIKHA CHUKATHCS.

Jluteparypa

1. AxumoB A.E. DOBpuctuueckoe oOCyxJeHHE MpoOJeMbl TOHCKAa  HOBBIX
nanpHoAevicteuii. — M. MHTIL] BEHT, 1991, npenpunt Ne7A.-c.63, a Takxe
A.E.AxkumoB, IIL.M.I'ocekoB, I'.WN.llIunoB. @®uszumka U TEXHUKA TOPCHUOHHBIX
W3JIy4eHUH, TopcuoHHbIe TexHoJoruu. M3a-8o Antl TY. —bapnayn, 200G, ¢.1-10.

2. Ikaros B.T., Aranos H.A. D¢ dekr aBroaudpakiuu Tonkux nojueit. // BUDT-2007:
Hoxknaast 1010 100mneiHoro MexayHapoaHoro HayqHoro koHrpecca. [lox pen. I1.U.
I'ocbkoBa.- bapnayn-Exatepunoypr: U3n-so Antl' TV, 2007.7.1,<.83-90.

3. lkatros B.T. u gp. Psaag pabor, omyOIWKOBaHHBIX B MaTepuajax pas3IMYHbIX
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JlomoJTHUTEIbHbIE Pa3bsiCHEHNs K HCIO0Jb30BAHUIO METO/A
TopcuoHHOT0 hazoBoro noprpera (TAPII) B ToHKOMOJIEBOH
ANATHOCTHKE PA3JINYHBIX 00HEKTOB

[Ikxatos B.T.

VKe OKOJO JAEBATH JIET aBTOPOM M €r0 €AMHOMBIIUICHHUKAMHM MCIOJIB3YETCS METOJ
TopcuoHHoro ¢azosoro noprpera (TDII) s AUCTAHIIMOHHOW TOHKOMOIEBOW AUATHOCTHKH
OO0BEKTOB KHUBOU U «HEKHUBOW» MPUPOJIBI 1O JTF0OOOMY H300paKEHHIO 3TUX 00beKTOB. [loutn
KaXIbIll CEepUHHBIM HSKCHEPUMEHT O3TOro IUIaHAa KpaTKO OIUCaH U ONyOJMKOBaH B
MaJOTHUPaKHBIX W3JIaHUAX Marepuanos pa3IU4HbIX KOH(pepeHI Uit 1o
SHEepronH(pOpMAIOHHBIM B3aUMOJICHCTBHSIM, Yallle BCETO KOH(EPEHINil, OpraHu30BaHHBIX
II.N.I'ocbkoBBIM. K BEnMKOMY COKaJEHUIO, OKOJIO TOa Ha3al €ro He CTaJIo.

[TyOnukamust paboT B HM3JAHHSAX 3TOTO YPOBHs, HapsAy C JOCTOMHCTBaMH (HecTporoe
dopmatupoBaHue, OBICTPOTA HCIOIHEHUS), MMEET CYNIECTBEHHBIH HEIOCTATOK: Malylo
JOCTYIHOCTD JUIsl IMPOKOTO YUTATENs, JaKe OCBEIOMIEHHOIO B 3TOW HENPOCTON 00JaCTH.
B npezpenax 3TOro TEKCTa TOXKE HET BO3MOXKHOCTH II€pENUCATh BCE, YTO CIAEINAHO HAMH I10
ucnons3oBaanio TOII, mpuaércs orpaHUYUTHCS HEKOTOPBIMU CCBHUJIKAMHU H TpaduyuecKoit
WJUTFOCTpaLUen.

KpaTko nepeuuncium stamsl myTy 1o co3ganuio merona TOIT:

a) Ha paspaboraHHOM Hu peanuszoBaHHOoM B 1998 roay topcumepe TCM-021 Emy
NpeAIIeCTBOBAN «4EPHBIN» MpoToTHI —TopcuMep TCM-02) cHavana yCcrenHo u3Mepsuiuch
3HaveHus TopcuoHHoro kKoHTpacta (TK) HEKOTOPBIX TIIOCKUX H300paKEHUI M TPEXMEPHBIX
O00BEKTOB, B TOM YHCJI€ BEIIECTB,;

0) npu u3mepennu TK psaa BemecT (0caouHbIe KOMITO3UTHI U3 HECKOJIBKHUX 03&p Cubupu
u Kazaxcrana) ObLI0 3amMeueHO, 4To BeiauunHa uX TK CyIecTBEHHO 3aBUCHUT OT BPEMCHH
CyToK. M3MepeHusi Kaxaoro W3 BEIIECTB B TEUEHHE HECKOJIBKUX CYTOK OIpPEACIEHHO
yKa3blBAIM Ha IUKIUYHOCTH O3TOW 3aBHCUMOCTH. bBIIO MNPUHATO peIIeHHE CTPOUTH
cyrounbie 3aBUCUMOCTU TK 3Tux u Apyrux oObeKTOB B (PYHKIMH MUKINYECKOTO BPEMEHH,
a mMmeHHo B nemouke 10-12-14-16-18-20-22-24-02-04-06-08-HacoB mecTHOrO, IHOO
WHOTO TMOsICHOTO BpemeHHu. IIpu 3TomM Ha rpaduke 0COOBIM MPHOPUTETOM BBIACISIOTCS
MomeHThl Bpemenn 10, 16, 22u, npu HeoOxomumoctd, 04 (Housb). 3Hayenus TK B mepsbie
Tpu 00s3aTeNIbHBIX MOMeHTa Bpemenu (10, 16u 22 vaca), T.e. B IPSIMOM XOJE, PEIKO
JI0’KaTCs Ha MPSIMYIO JTUHHUIO M Yallle BCEro o0Opa3yroT yroJji, He paBHBIN 27t. 3aMbIKas 3TOT
yroja oOpaTHBIM XOJIOM B BHUJE MPSIMOW JUHUU Yepe3 MoMeHThl BpemeHu 22 u 10 yacos,
MoJIy4aeM MPOCTEHITyI0 (GUTypy — TPEYrojdbHUK. DTOT TPEYroJbHUK pa3MemaeTcsl Ha
KOOPJIMHATHOM CETKE: M0 OCH a0CIMCC BHU3Y — MOMEHTHI BpeMeHHu mpsimoro xoxa 10, 16,
22,10 3TOM )€ OCH BBEPXY MOMEHTHI BpeMeHH oOpaTHoro xoaa 22, 04, 10110 ocu opauHat
— 3nauenuss TK B coorBercTByromux enuHunax. Ilo BHemHemy Buay oOpa3oBaHHAS
3aMKHYyTass KOH(urypamwsi HarmoMuHaeT ynpoméHHnyio ¢urypy Jluccaxy. Bmonae
JOMYyCTUMO Has3bIBaTh €€ TOPCHOHHBIM (ha3oBbiM mopTtpeToM (TDII) [1]. Takoit Bux
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npeactaBienuss TK = f(t) menecooOpaseH uisi KBAa3UTapMOHMYECKUX MEHSIOIIUXCS
BEJIMYHH, KOTJIa HET CYIIECTBCHHOM PA3HUIIBI MEKIY TIEPHOIaMHU;

B) TOPCHOHHBIH (a30BBIii TOPTPET, W3TOTOBICHHBIM TAaKUM OOpa3oM, SIBIISETCS
MUHUMAJIbHBIM MPUOIMKEHUEM K HWCTUHHOMY, OKpyriomy (azoBomy noptpery. OnHako
Takoe ympouieHue o0JeryaeT nocieayrmnme BeranciaeHus napametpoB TOII. TpeyroabHuk
COBMECTHO C KOOpPJIWHATHOW CETKOH, Ha KOTOPOM OH pACIOJOXKEH, HMEET YeThIpe
OTHOCUTEIIPHO HE3aBHCHMBIX IMapaMeTpa. HAKJIOH HOYHOW JmHuu — F, mmomans - S,
cMeleHre 1eHTpa B MoMeHT 16 yacoB — C,HampaBieHue 06xoaa koHtypa — D. 3Haku 3Tux
napaMeTpoB BbIOpaHbI TaKOBBIMU: F - MoJOXUTENEH NMpHU OTPHUIATENbHBIX YIJax, T.e. MpU
MOBOPOTE IO YacOBOHM CTpenke; S - moyiokuTenbHa Beeraa; C - monokuTenbHa BBEPX U
oTpunatesbHa BHM3;, D - monoxkurteneH mnpu oOxone koHTypa T®II mpotuB wyacoBoii
CTPEJIKH U OTpHIaTeNIeH Ipu oOpaTHOM 00Xx0je. Pasymeercs, uto npu onpenenenuu FSCD-
napamMeTpoB HY)KHO YIUTHIBATh MacIITaOHbIE KOA(D(MUIIUEHTHI 110 OCSIM KOOP/IMHAT.

r) ¢ monyuenusiMu F, S, C, DrapameTpamMu MOKHO paboTaTh aBTOHOMHO, KaK 3TO CAEIaHO
aBTOPOM IPU MOHUTOPHHIE yMHUparolero oprauumMa. OJIHaKko, B HEKOTOPBIX Clydasx Mpu
OJTHOBpPEMEHHOW peructpanuu mapametpoB TOIl mmsg HECKOMbKHX OOBEKTOB M HX
MpeICTAaBICHUU Ha OJHOM PUCYHKE KapTHHKA MOJydaeTcs TpyAHO uuTaemoi. I[loaromy
1eaecoo0pa3Ho HayduThes 00beauHATh oTaenbHble F, S, C, DxomnonenTsl TOII B Hekumit
00BbEIMHEHHBIN MapaMeTp-KiacTep A, MONb3ysach NPH ITOM KaKOH-TH60 HECIOKHOI
dbopmynoii. Ilocne psima mepeGOpOB aBTOp 3alepikalcs HAa TaKOW 3aBHCHMOCTH:
A=F*S+k*C*D. OHa comepsKuT CyMMy ABYX IIPOU3BEICHMII, B KOTOPOil mapamerpsl F, Su
C Moryr He OJHOBPEMEHHO INepexoIuTh 4Yepe3 Hoib. KBaHTOBbI mapamerp D mo
ONPENEICHUI0O HE MOXET ObITh pPaBHBIM HyJ0. KoaduiueHt «K» T0MKEH HMETh
pa3MepHOCTh, YPABHUBAIOILIYIO Pa3MEPHOCTH ClIaraeéMbiX.

Kcratu, o pasmepnoctsx. [lockonsky Ha ocu abcuucc TOII oTkianbiBaeTcst Bpemsi, a Ha
ocu opauHat TK - B MpOM3BOIBHBIX U O€3pa3MEPHBIX, OO CIENUATBHBIX €IUHUIAX, TO
HUMEIOTCS IBa BapHaHTa Pa3MEPHOCTH «K» U €ro YUCIEHHOTO 3HAYCHHS

* B BapuanTe npousBonbHbIX equHun TK, nepBoe ciiaraeMoe HE UMEET pa3sMEpPHOCTH,
Tak Kak napamerp F paBeH TaHrency yria HakioHa Ho4yHOW auHuUM TOII u
pasmeprocTh [1/1], a mapamerp S pasen miomanu TPII u pasmeprocts [t]. Bropoe
ciaraeMoe Toxke Oe3pasmepno, Tak kak [C] = [TK], a mapamerp D-pazmepHoctu He
uMmeer. B oartom Bapmante kodhdunmeHT «K» He HyXKIaeTcs B HEHYJICBOI
Pa3MEPHOCTH W €r0 YHCIECHHOE 3HAYEHHUE MOXET OBITh BHIOPAHO M3 COOOpaKCHHI
MacmTaba B3aMMOJEHCTBMS craraeMeix. CleJOBaTeNbHO, B 3TOM ciydae A-
6e3pa3MepHbIi TapaMeTp.

* B Bapuante crneuuansHeix enuuull TK, mnepBoe crnaraemoe JOMKHO HMETh
pasmepHocth [1/t?], Tak kak pasmepHocth TK B aTOM ciyuae [1/t], pabora [2] B
criHcKe JuTeparypbl. YToObl pa3MepHOCTH BTOPOTO CllaraeMoro Oblla MISHTHYHA
pa3MEpHOCTH TEPBOro, pa3MepHOCTh Kod(pdummenta «Kk» momxHa ObiTh [1/t].
[Tonyuaercs Oosiee CIOXKHO W TPOMO3AKO, HO B3aMEH MOSBISETCS (PU3NYECKUN
cMbIcn Krmactepa A — yrmosoe yckopenme. He Takoif yxk cnaGblii BBIBOJ [UIA
NOHUMAaHUsI CYTM TOPCHUOHHBIX B3aumozeiictBuii! IlpaBna, Tenepp HyXHO
pa3oupaThCst ¢ QU3HYECKUM CMBICIIOM Kod(pduiinerTa «k».
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Mertomom TOII 3a mporieaire roabl K3MEPEHBI TOHKO MOJIEBbIE 0COOEHHOCTH HECKOJIBKUX
COTEH JIFOJIEH M0 MX XMMHYECKHM M DJICKTPOHHBIM (oTOrpadusM, B TOM YHCIIE HECKOIBKO
JIECATKOB TMOTEPSIBIIUXCS, JHOO HEKHBBIX. K 3TOMY ciemyer mnpuOaBUTh HECKOIBKO
9K3EMIUTAPOB JKMBOTHBIX, BAPHAHTOB TEXHHYECKUX YCTPOHCTB W BeHIeCTB (TBEPIBIX H
Kuakux) [3].

B nenom meton T®II u ero pacmmpeHust HENPEPHIBHO Pa3BUBAIOTCA KaK B IPUOOPHOM, Tak
U MeToJIuYecKoM acmekrax. HameueHo pa3paboTaTh aBTOMaTH3MPOBAHHBIM MPOTrpaMMHO-
ammapaTHBI KOMILICKC s Oe3MoaHbIx mepuoandeckux usmepenuin TPII (cBoero poma
T®OII - monutopuHr 00BEKTa) ¢ mocienyommM nepexomaom kK «TOIl — tpyOke». B
3aKJIIOUEHHE aBTOP MpejJiaracT BHUMAaHUIO YUTaTeNnel CTIIn30BaHHbIA oOpazen TOII.
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HccaenoBanue KOHIEHTPUPOBAHHON THAKEJI0BOXOPOAHOM BOIAbI
MeTOIaMHU TOPCUMETPHUH

Komomuuckasa E.A.
elna6969@mail.ru

[Ikxaros B.T.

ATOMHBIN LIEHTD, I'. TOMCK
leo_1@inbox.ru

C npuMeHeHHEeM COBPEMEHHBIX CTPYKTYPOUYBCTBHTEIBHBIX METOJIOB TOPCHUMETPHH
WCCJICJIOBAHBI HH(OPMAIIMOHHBIE OCOOSHHOCTH TsDKENIOW BOJBL. [1oTydeHsl pe3ynbTaThl,
YKa3bIBAIONINE Ha pa3HbId XapakTep HWH()OPMAIMOHHO-YHEPTETHUECKOTO OOMEeHa
TSOKETIOM W OOBIYHOW BOIBI C OKPYKAIOIMIUM MHPOM. YCTaHOBJICHO HaIWINE
UHQOPMAITMOHHOTO B3aMMOJICHCTBUST MEXIY ABYMS MOIUGUKAIMAMU BOABI. MOXHO
cAeNaTh TPEIBAPUTENBHBIA BBIBOJA 00 Y4YacTMH MOJICKYJSIDHBIX 00Opa3oBaHUN B
MeXaHHU3Max WICCIIETOBAHHOT O B3aMMOICHCTBUS u Mpeoarars, 49TO
TSOKEJIOBOIOPOIHASL COCTABIISAIONIASI BOJBI B COCTaBe OOBIYHON OMpeAeNeHHBIM 00pa3zoM
BIIMSICT HA €€ CBOMCTBA.

BonbmuHCTBO (PUBHKO-XMMHUYECKUX U OMOJOTMUYECKHX MPOILIECCOB Ha 3eMjie OmMpeaeiseT
AHOMAaJIbHBIM XapaKTep TAKUX TEPMOJMHAMUYECKUX KOHCTAHT, KAK YJI€JIbHAS TEIIOEMKOCTh
U TeIuioTa mnapooOpa3oBaHUsi BOAbI, CKpbITas TEIIOTA IUIAaBJICHHS Jibaa. Boma ¢ apeBHUX
BPEMEH CUYMTAJACh IMEPBOMCTOYHMUKOM >KMBOTO HE CIYYalHO — CYIIECTBOBAHUE KW3HU Ha
MJaHeTe BO3MOXKHO Orarojapsi aHOMAaJbHBIM 3HAUCHUSIM TEMIEPATyphl KHUIICHUS W
3aMep3aHus BOJBI.

Boga wu3meHuMBa W HENOCTOSIHHA, YTO IPOSBISAETCA B 4YaCTOM CMEHE 3HAYECHUH
MOKa3aTelIen, XapaKTepU3yrllen ee cBoucTBa. [1o0 MHEHHIO MHOTHUX MCCIIEIOBATENIEH, TaKas
peakius 0OBSICHICTCS BRICOKON YYBCTBUTEIHLHOCTHIO BOJHOM CPEJIbI K BO3JCHCTBYIOIINM HA
Hee (akxTopam. Bosa u BoHBIE CHCTEMBI CITOCOOHBI BOCIIPUHUMATH CUTHAJIBI YPE3BBIYAIHO
ci1a00ii MHTEHCHBHOCTH M MEHSATHCS IO HX JICHUCTBHEM, 3allOMMHATHh JTH CHUTHAJIBI U
COXpaHATh CBOM CBOWMCTBA CHYCTS JUIMTEIBHOE BPEMS IOCIE TAaKOr0 HWMITYJbCHOTO
Bo3nelcTBUsA. [IpudyrHa HEOOBIYHBIX CBOWCTB KPOETCS B CTPOSCHUU MOJIEKYJ BOJIBI H
CTPYKTYPHBIX OCOOCHHOCTSX BOJTHOU CPEJIbI.

K obnactu cnadbeix (M0 COBpEMEHHOI TEPMHHOJOTHH WH(POPMALIMOHHO-IHEPTETHUYECKHX )
B3aWMOJICHCTBUI OTHOCUTCS PSIJI COBPEMEHHBIX MPEICTABICHUN O HEKOTOPHIX CBOMCTBAX M
CTPYKTYPHBIX ~ OCOOEHHOCTSIX  pa3lIWYHbIX  MOAM(UKAIMI  BOJABI,  BBI3BIBAIOIIUX
Oouonornyeckue HPdextel. BmepBeie mnpobnema ponu  cnabbIX B3aMMOACUCTBUN B
MOBEJICHUN BOJHBIX cucTeM Obuta chopmymupoBana B 1929 r. A.JL.UmxkeBckuM mpu
00OCHOBaHMHM MeEXaHW3Ma BIUSHHUA COJHEYHOH AaKTHBHOCTH Ha OHMOJIOTUYECKHE W
ruapoxumMmuyeckue mnporeccel. OH CBsi3an BO3/ACHCTBHE KOCMUYECKHX (DaKTOpOB Ha
OMONIOTUYECKHE W THAPOXUMHYECKHE CHCTEMbl C W3MEHEHUSIMH CTPYKTYPHI BOIBI 0e€3
U3MEHEHUS €€ XUMUYECKOro COCTaBa, IpUYeM MOJYEPKHYI, UTO I ATOTO TpeOyeTcst OueHb
HEOOJIBIIIOE KOJIMYECTBO dHEpruu [1].
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C Tex mop misi aHaNW3a HAIMOJICKYJSPHOW OpraHW3allid BOJHOW CpeIbl NMPUMEHECHBI
MPAKTUYECKH BCE CYIIECTBYIOUIME (PU3NYECKHE U XHMHUYECKHE METOJAbl HCCIEIOBaHUS
(peurrenorpadus, SAMP- u HK-cnexrpomerpus, macc-cniekrpomerpus mapos (H,O), B
BaKyyMe, Ja3epHas BHUOpaIMOHHO-POTAIlMOHHAs TyHHeNbHas crnekTpockonus (VRT) B
nanbHelr UK-o6mactu, mpOTOHHBI MarHUTHBIA PE30HAHC, CHMEKTPOCKONHSI PaMaHOBCKOIO
paccesiHust, pedpakromeTpus u aAp.). Okazangock, uyto obmas ¢opmynaa H,O crpaBeminBa
JUIIb JJI BOJBI, HAXOISAIIEHCS B TapooOpa3sHOM COCTOSIHMH. B TemmnepatypHOM WHTEpBase
mexay penepabiMu Toukamu (0 — 100°C)koHIieHTpalsi MOHOMEPOB He TpeBbiimaeT 1%.
[TonsgpHOCTh MOJIEKYNT BOJABI M HAJUYKME B HUX YACTMYHO HECKOMIIEHCHUPOBAHHBIX 3apsi/iOB
MOPOXKJIAeT CKJIOHHOCTh K TPYNIUPOBKE MOJEKYJI B Pa3IUYHOW CTENEHHU CIOXKHOCTU
accolMarhl TPOCTPAHCTBEHHOTO CTpoeHus. [lepBonmpuunHOil  00pa3oBaHUs  TaKHX
YKPYITHEHHBIX «COOOIIECTB» MOJEKYI SBISETCS BOAOPOAHAs CBS3b. UeThipe BOJAOPOIHBIC
CBS3M MOJIEKYJIBI BOJbl HAMpPaBJICHbl NPHUOIM3UTENBHO K BEPIIMHAM IPABHIBHOTO
TeTpadapa. TpexmepHas ceTKa BOJOPOJIHBIX CBS3€H, MOCTPOCHHAsT W3 TETPadJIpoB,
CYIIECTBYET KaK B TBEpPJOW, TaK WM B JKUAKOH (paze BOIBI BO BCEM HHTEpBaJe — OT
TeMIIepaTyphl IUTABICHUS 10 KpUTHUYECKOM Temmeparypsl +3,98°C [2].

MopenupoBanue BOJHBIX CHCTEM BEAETCS YXKE HE OJUH JecsaTok JeT. OIHako
OOUIENPUHATON KapTUHBI CTPOEHUS M JUHAMUKMA BOJHBIX CHCTEM JO CHX TOp He
cymectByer. COBpPEMEHHOM HayKe MW3BECTHBI HECKOJIBKO MOJEJNEH, MO3BOJSIOMINX
OOBSICHUT, MHOTHE aHOMAJbHBIE CBOWCTBA BOJABI. HEKOTOpbhie CBOICTBA OMpENENSIFOTCS
KOJIMYECTBOM ACCOLIMALIMI MOJIEKYJ MOHOMEPOB, IUMEPOB U TPUMEPOB, MPUCYTCTBYIOIINX
B BOJIE IIPU PA3JIMYHBIX Temneparypax. Jpyrum npeacraBieHueM O CTPYKTYPE BOJBI SIBIISETCS
KJIaCTEpPHAsL MOJIENb <MEPLAIOLINX CKOIICHUI»: TETPA3IPUUYECKH CBS3aHHBIE MOJIEKYJIBI BOJBI
0o0pa3yioT poW JIOBOJIBHO CTaOWMJIBHOTO COCTaBa, TMPOCTPAHCTBO MEXIY KOTOPHIMU
3aIOJTHSFOT MOHOMEPHBIC MOJICKYJIbI BOJIBI [2].

Bpewmst xu3Hu K1acTepHbIX 00pa30BaHUM 10 HEIABHETO BPEMEHU OIICHUBAIOCH BEIIMYMHOM
nopsiaka 10 ¢, 4T0 HCKITIOHANO BayKHYFO OPraHH3YIOIIYIO POITh BOJBI B GHONOMHYECKHIX MPOLIECCAX.
Celiuac B InuTepaType, NOCBSIICHHOW KBAaHTOBOM XMMHH, BCTpeyaeTcsi Bce Oolblie
COOOILEHU O MPUCYTCTBUU B KUAKOM BOJE CaMBIX pa3HOOOPA3HBIX YCTOWYHUBBIX CTPYKTYP
BIUIOTh 70 OOBEMHBIX apXUTEKTYPHBIX MOJIEKYNT — (pymiepeHa u HaHOTPYOku. PacueTHpiM
MyTeM MOJTBEPHKICHO, YTO KOPOTKOKUBYIIIUI acCOLMAT U3 S MOJIEKYJ BOJIbI, COEIUHSISCH C
TaKUM K€ KOPOTKOKHUBYIIUM acCOLIMATOM, 00pa3yeT CTPYKTYpY, BpeMs KU3HU KOTOPOH —
10" ¢. Mogens YCTOMYMBOrO accouuara M3 957 MOJEKYJ BOJIbI MOJy4Y€HAa B PE3yjbTaTe
TEOPETHUECKUX W DKCTIEPUMEHTAIBHBIX HCCIEIOBAHUN (U3NKO-XUMUUYECKHUMU METOHAMH
pedpakToMeTpuu, BBICOKOA(P(GEKTUBHONW >KUAKOCTHON XpoMarorpadud M MPOTOHHOTO
MarHUTHOI'O  pe30HaHca. TeopeTMyeckue  pacyeThl  IOKa3bIBAlOT  BO3MOXKHOCTH
CYIIECTBOBaHUS 0CO0OTO accolmara MOJEKYJ BOJABI — «KpUCTaJIa», cocTosamero u3 912
MOJIEKYJ, BpeMsl >KHM3HM KOTOPOIO — MHMHYTHl M Jaxke uyachkl. M3ydeHue reomerpuu
AJIEMEHTOB KpHUCTa/lla BBISBISIET HAJIMYUME B BOJHOW CTPYKType Ooree KpYIHBIX
00pa30BaHU — AYEEK C TaK Ha3bIBaeMbIMH HH(OpPMalMOHHBIMH TaHemsMu. Kaxmas us
44000maneneil ss9eKH IMEET WHANBHIYAIbHOE CTPOSHUE U, TTOAOOHO PEENTOPY B KUBOU
KJIETKE, OTKJIMKAETCSl Ha OIMpEJIeIECHHOE BHElIHee Bo3zeiicTBue. B3aumopeiicTBue nanenei
MEXIy CO00i MPUBOAUT BOJY K HEKOEMY HOBOMY COCTOSTHHIO [2 — 4].

Takum O6p330M, BOJa — HC HpOCTOfI OOBEKT HE TOJBKO C TOYKH 3pCHUA C€TO
TCOMCTPUYCCKUX W IMPOCTPAHCTBCHHBIX ocobennocreii. Omna npcacTaBJIACT coOo
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UepapXU4yeckl OPraHU30BaHHYIO Cpelly M 00JajaeT HEKUM IMoBeaeHHeM. B kakoM-To
CMBICIIE MOKHO TOBOPUTH O BOJE Kak 00 OOBEAMHEHHOM IPOCTPAHCTBE — BPEMEHHU.
['eomeTpust BOIbI HEMPEpPHIBHO MeHseTca. OTKPBHITOCTh BHEHMIHMM (DAaKTOpaM W BHEIIHUM
BO3JCHCTBUAM CONIKAET BOAY C OMONOTMYECKHMMH OOBEKTaMH 00jiee BBICOKOTO YPOBHS
opramsauuu.  MeXMOJIeKYyJIspHbIE  B3aUMOJCWCTBMS B JKMBBIX  OpraHmM3Max
OCYIIECTBJIAIOTCS HE B a0OCTPaKTHOW TIpOMagHOM CyMME MOJEKYJ, a B TOHKO
CTPYKTYPHPOBAHHON CyOCTaHIIMH, MMO3TOMY MOXHO MPHU3HATh BAKHEWUIIYIO POJIb BOIBI BO
BHYTPHUKJIETOYHBIX IIpolleccax U B TOM, YTO MPOMCXOOUT B Jr000M opranusme. Bopa,
BIIOJIHE BO3MOXKHO, SIBJIIETCA IJIaBHBIM PELIENTOPOM, IVIABHOW CpENOH-PE30HATOPOM
NPOMCXOSIINX BO BHEIIHEH cpeqie n3MeHeHui [S].

OnyOnuKoBaHbl MHOTOYMCIEHHBbIE pPa0OTHI, coJAepKallue JaHHble O OJAaroTBOPHOM
BIIMSIHUH PA3JIMYHBIX AaKTUBHPYIOIIMX aréHTOB HA U3MEHEHUE CBOWCTB BOJAbI U BHYTPEHHEN
BOJHOM cpeapl opranusma [5 — 9]. BuisgBieHBI HEKOTOpPHIE BO3MOXKHBIC MEXAHU3MBI
oOpa3oBaHMsl  KJIATpaTOB TNpu  BozzelictBuu  omeparopa [10] u  mosdydeHsl
AKCIIEpUMEHTANIbHBIE (DAKTHl JUCTAHTHBIX B3aUMOJEHCTBUN OHMOJIOTMYECKUX OOBEKTOB C
BOJIHBIMH PacTBOpPAMM HMX XHIKUX KOMIOHEHT [11]. VcraHoBeHO, 4To JieueOHbIC CBOMCTBA
BOJIBI OIPENEISIIOTCS CTPYKTYPaMH aCCOLAALMN €€ MOJIEKYT.

M3BecreH W  TPOTHBOIOJIOKHBIM,  3a4acTyl0  HEOOpaTHMbBI  A(PQPEKT  BIUSHHA
TSOKEJIOBOJOPOIHON MOAM(UKALINY BOJBI Ha (DYHKIIMOHATHHOE COCTOSTHUE OMOIOTHMYECKUX
o0bekToB. [lonagas B )KMBBIE OPraHW3MBI, TaKas BOJA BBI3BIBAET YIHETEHHE POCTa KIETOK,
MyTallu¥, YCKOPEHHOE CTapeHHe, MHOTHE 3a00JIeBaHus, a B OOJBIIMX 033X BBI3BIBAET UX
rubenb. [Ipenenst 3aMemenns mpoTust AeHTeprueM B BOJE, COBMECTHMBIE C JKHM3HBIO, IIOKAa3aHbI Ha
pucysrke 1 [8].

MiekonuTamImue -

Manbku peIO

C%

Bonopocnu A

0 20 40 60 80 100

Puc. 1. JlonycTumble peaensl 3aMEIICHUS TPOTHS IEHTeprueM

Tsokenast Boga D,™°0 sBISIETCS M30TOMHON PasHOBHAHOCTBIO BOIBI, B MOJEKYIE KOTOPOiL
aTOMBI BOJIOPOJIa 3aMeHEHbI aroMamu jaeutepus. [InotHocTs 310l Boabl 1,104 r/cm® npu
25°C, remneparypa miasnenus 3,813°C,remneparypa kunenus 101,43C, cootHommenue B
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npupoansix Bogax H,O/D,O okomo 6800/1. Tskenas Boma OOBIYHO HCHOJIB3YETCS B
SIEPHBIX OJHEPreTUYECKUX YCTAaHOBKAaX B KadyeCTBE 3aMEUIMTENs] HEUTPOHOB W
TETUTOHOCHUTEIIS, @ TAK)KE U30TOIMHOTO WHAMKATOPA MPH U3yYCHUH MEXaHU3MOB XHMHUYECKUX
u Ouosorumueckux mpoieccoB [12]. M3 ucrounuka [13] u3BecTHBI U Apyrue 8 M30TOMHBIX
Pa3HOBHIIHOCTEH BOJbI, HAXOIAIIMECS B TPUPOJHOW BOJE B CPEAHEM B COOTHOIICHUSX
(momsipbie %): 99,73 H'0; 0,04 H''O; 0,20 H*®0; 0,03 HB®0, a Taxke 10° — 10™%
(cymmapro) HD''O, HD'®0, D,''0, D,' 0.

Jlonst TSDKENBIX COCTaBISIONIMX B NPUPOJHBIX BOJAX OTHOCHTENbHO Majma — ~ 0,27
MOJISIpHBIX % B 1L€JIOM, MOATOMY HAJIWYME TSKENbIX (pakuuid He MNPUBOAUT K
3HAYUTEIHLHOMY H3MEHEHHUIO (U3NYECKHMX KOHCTAHT MPHUPOAHBIX BOA. DTO 3aTPYyAHSET
UCCIICZIOBAaHUE BIIMSHUSA TSKENBIX COCTABJIAIOIIMX HA BOAY B LEJIOM (U3NYECKUMH H
(GU3MKO-XMMUYECKMMH METOJaMHU. BpIpa)keHHOE JAECTPYKTUBHOE BIMSHHUE TSXKENbIX
¢bpakumii BOAbl HAa OHMONOTHYECKHE CTPYKTYphl MOXHO OOBSICHUTH 00Jiee TOHKOU
opranmsanuer nociaegHux. llo 3ToM npuYMHE NPEACTABISIET HMHTEPEC MCCIIEIOBAHUE
TSDKENBIX COCTAaBJISIOIUX BOJABI CTPYKTYPOUYBCTBUTEIIBHBIMHU allapaTHBIMM METOAaMH,
HanpuMep, XpoMaTorpapuueckuMu, CIEKTPOMETPUUECKUMU U JIp.

B nocnegnue rojpl nosBUIMCh HOBbIE BO3MOXKHOCTH MCCIIEIOBaHUS CTPYKTYphl BELIECTBA
MerogamMu Topcumetpuu [14], HaleleHHbIMH, TJIAaBHBIM 00pa3oM, Ha BbIICIICHHE
nH(POPMAIMOHHBIX 0COOEHHOCTEH ATOro BemiecTBa. Oco00e MeCTo B MOAOOHBIX MOAXO0AX
NPUHAUICKUT METOAY TOpCUOHHOrOo ¢azooro moprpera (TDII), koTopsiii mo3BomseT
peanu3oBaTh JHEPreTUYECKYH0 OECKOHTAaKTHOCTb CPEICTBA M OOBEKTa H3MEpPEeHMs IpH
peaeIbHOM HH()OPMAIMOHHOM KOHTaKTHOCTH [15].

VYkazanueiMu B [14—17]MeTomaMu ObUTH H3MEPEHBI CTPYKTYPHBIC 0COOEHHOCTH Pa3InYHBIX
pPa3HOBHIHOCTEH BOABI C TO3UIMH BapuallMi HHPOPMAIMOHHBIX XapaKTEPUCTHK,
MPAKTUYECKU HEJOCTYITHBIX IS M3YYCHUS W3BECTHBIMU (PU3UKO-XMMHUYECKUMHU METOJIaMHU
W anmaparypod B CHIIy HUX HEIOCTATOYHOW UYBCTBUTEIBHOCTH K WHGOPMAIMOHHOU
KOMIIOHEHTE BelecTBa. B manHoi pabore Mmeromamu Topcumerpun [14, 15]uccnenoBaiuch
XapaKTEPHUCTHKH TSDKEIOBOIOPOHOI Bogbl D, °0. IIpn 5TOM HCMOTB30BANOCH HECEPHITHOS
npubopHoe cpenctBo TCM-021, cmenmanbHO CKOHCTPYMPOBAHHOE [UII HW3MEPEHUS
CTPYKTYPHO-IHHAMUYECKHX (TOHKHUX) MOJeH ¢ mpuMeHnenrnem Meroaa TOIT [15].

Llenpto paboThl SABISETCS TUATHOCTHKA KOHLEHTPUPOBAHHOW TSKEIIOM BOIBI CPEACTBAMHU
TOPCUMETPUU W BBISIBICHHWE €€ WH(POPMAIMOHHOTO OTIHYUS OT BOJIBI C MaJlbIM
COJIEpKaHUEM TSKEIbIX (PPaKIUH.

B kadectBe 00beKkTa cpaBHEeHHs Obllla BbEIOpaHa CBeXas JNUCTHUIMPOBAHHAs Bojaa. PaHee
MPOBEJIEHHBIE UCCIIEIOBAHUS MMOKA3aJId, YTO OHA SIBJSIETCS MPAKTUYECKU OECCTPYKTYpPHOU U
MOXET CIIY)KUTh «MaTPHLEH» JIJIs MOCISAYIOIIEro nHGOPMAIIMOHHOTO 3anojHeHus [2, 18].

I/I3MepeHI/I$I IIPOMU3BOJMIMNCH B IBYX BapHaHTaX:

1) txenas Boga (TB) m muctwimupoBanHas Boaa (JIB) B OecliBeTHON CTEKISTHHOW Tape
o6vemMom 10 Mt IO OTHOIIEHUIO K HHPOPMAITMOHHOMY HYJTIO TPHOOPA;

2) TB B TOii ke Tape MO cpaBHEHHIO ¢ J[IB MpH BO3MOXXHOM HaJUYMKA MH()OPMAIMOHHOM
CBSI3U MEKy HUMHU.

145



Marepuansl MeXIyHapoaIHON HayuyHOH KoH(pepeHuu. Xocta, Coun, 25-29aprycra 2009r.

Nudopmanronnblii Hynb npubopa HOCTUTAaeTCs 3a CUeT BKJIIOYEHUS B €ro COCTaB
AJIEKTPOYIPABISIEMOr0 TOPCHOHHOTO 3aTBOpa crielanbHoi KoHCTpyKIu (HOY-XAY).

Pe3ynpTar 1o mepBOoMy BapHaHTy (3a BBIYETOM XapaKTEPHCTHUK Taphl) MPEJICTABICH Ha
pucynke 2. [lna konmuecTBeHHON oneHku paziamuusi TOII Tsoxenoil u TUCTHIUITMPOBAHHOM
BOABI yNOOHO WCHONB30BaTh cucreMy mapamerpoB FSCD u ee wmomudukanuio B
o6beuHeHHbI napamerp A [18]. U3 mpuBefeHHOI MO PUCYHKOM 2 TaGIHIbI BUAHO, YTO
TOII D,°0 mo GompmmactBy FSCDxapakTepicTk 3ameTHO orimdaercs or TOII
JUCTUJLIAPOBAHHON BOJBI H,0. OcoGerno ormernm MIPOTUBOIOJIOKHOE HAIPABIICHUE
ooxoma mmkioB TOII, yka3pBaromee Ha pa3HBId XapakTep HH(GOPMAIMOHHO-
HHEPreTUUYECKOr0 OOMEHa TSDKENOM U OOBIYHOM BOABI C  OKPYXXAIOIIMM  MHPOM.
CyliecTBeHHO pa3inyaeTcsi HAKJIOH IUKIIOB, Y TsDKEJIOW BOJBI OH Ooyiee 4em B JIBa pasa
MPEBBILIAET TAKOBOM IS HzlGO Pa3Hblil 3HaK MMEET LEHTPOBKA IIUKIIOB, COOTBETCTBEHHO
+1,26 s D2160 n —0,57 na H, 180. Ocobenno cumbHO TH 0OBEKTHI pa3IMyarTCs 0
3HAYCHHIO MTapaMeTpa A, coorBeTcTBenHO —26,01151 D, %0 u -7 st H2160

15

10 /
/’

4
=
0,
_57
-10
10 16 22
t(wac)
F IS C D A F S C D A
075 | 12| -057 | +| -7,7 165 | 66 | 1,26 | — | -26,0

Puc. 2. TopcuoHHbIC (pa30BbIC MOPTPETHI TKEION U TUCTHWUTMPOBAHHON BOJBI MO OTHOIIICHUIO
K HH(POPMAITMOHHOMY HYJTIO prOopa:

A —TsoKenas Boza;

® — TUCTHJUTUPOBAaHHAS BOJIAa KaK OOBEKT CpaBHEHHUS.

Pe3ynbraT 1o BTOpOMY BapHaHTy (32 BBIYETOM XapaKTEPHUCTHK Taphl) HPEICTaBICH Ha
pucynke 3. M3 mpuBeAeHHOW MMOj pPHUCYHKOM 3 TaOMWIBI M CaMOTO PHCYHKAa BUIHA
3HauuTeNbHAs pa3danancupoBka TOII obenx pasHOBHIHOCTEH BOJBI, MPEXKIE BCETO, IO
nokaszatenio 1neHTpoBku C (cuctembr FSCDiapamerpoB T®II). TPII [IB noguumaercs B
MOJIOXKUTENBHYIO MONYIIOCKOCTh cucteMbl koopauHaT TK — t,,, a TOII TB, Haobopor,
ONyCKAETCA B OTPULATEIBHYIO MOJYILUIOCKOCTh JTOM € CHUCTEMBbl KOOPJAHHAT C
WHBEPTUPOBAHUEM 3HAKOB IIEHTPOBKH IO OTHOIIEHHIO K BapuaHTty 1. OJHOBpPEMEHHO C
3TUM U3MeHseTcs HamparieHue obOxoma TOII JIB Ha npoTHBOMOJOXKHBIA 00XOd, H
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YBEIIMYMBAIOTCS TUIOIAAM OOOMX IMKIOB. JTO Kak pa3 M yKa3plBaeT Ha HAIWYHE
nHpopManmonHoro B3anmoiericteus TB u JIB B BapuanTe 2. M3 aHanu3a napameTpoB A o
0GOMM BapHaHTaM MoJydaercs, uTo y J{B xapakrepucTika A B HanmpapieHHHU OT BapuaHTa 1
K BapUaHTy 2 3HAYUTEIbHO yBenuuuBaercs (—57,710 cpaBHEHUIO ¢ —/,7 COOTBETCTBEHHO),
B TO Bpems kak s TB »Ta ke xapakrepuctuka Menser 3Hak (—26,0 u +27,5
COOTBETCTBEHHO).

EcIM TIpeITonoKuTh, 4TO apaMeTp A COOTBETCTBYET YPOBHIO CTPYKTYPHOM OpraHM3aIlHi
KMBBIX M HEXHUBBIX cucTteM (MX sHTporuu) [19], TO MOIKHO HONTYYUTHCS MPUMEPHOE
PAaBEHCTBO CYMMbI SHTPOIMUIHBIX NOKA3aTeNei BEIIECTB JO B3aUMOJACHCTBUS U MOCIE HETO.
[IpocyMMHpOBAB MOKa3aTelH IapaMeTpos A uis 060X BApHAHTOB H3MEPEHHI, HOTydaeM
CJIEYIOINE Pe3yIbTaThl:

- J71Sl M30IMPOBAHHOTO BapuanTa AH 20 + AD2~Q =YA,; =—33,7;
- u1s BapuanTa ¢ B3aumoeiicteuem AH,O + AD,O =Y A, = — 30,2.

10

—
0 - 7/“

-10 =
-15
10 16 22
t(yac)
F S C | D A F S C D| A
069 |825]433| - | -57,7 -0,98 [18,0| 3,75 | - | 275

Puc. 3. Topcuonnsie (a3oBbie TOPTPETHI THKEIOW M AUCTULTUPOBAHHOW BOJBI TMPH UX
nH(GOPMAITMOHHOM B3aUMOJICHCTBUU:

A —TspKenas Bona,

® — TUCTHJUTUPOBAHHAS BOJIA.

[lonyueHHble  pe3ynabTaThl  HAXONATCS B YJIOBJIETBOPUTEIBHOM  COTJIACHUH  C
MPOACKIAPUPOBAHHBIM  TPEANONOKEHHEM. B menoMm, Haaumuue HWHPOPMAIMOHHOTO
B3aUMOJICMICTBUS MEXIY MCCIEIOBAaHHBIMM HaMHM Pa3HOBUJIHOCTAMM BOJIbl C YYETOM
PE3yJIbTaTOB MHOTOYMCIICHHBIX HUCCIEIOBAHUN CTPYKTYpPHOTO (peHOMEHA B OOBIYHON BOE
MpEeanoaraeT HaJudre TaKoro ke (peHOMeHa U B TSHKEIOBOJAOPOAHON (PpaKIUu.

BriBOALI
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1. MerogamMu TOPCUMETPUHU TIOKa3aHbl HH(OOPMAITMOHHBIE OCOOCHHOCTH TSXKETIOW BOIBI
B CpPaBHCHMH €€ C OOBIYHOW JUCTHJUIMPOBAHHOW Bomoi. Tsokemas Boma Mo
pe3yabpTaTaM HE3aBUCHMbBIX U3MEPEHHI 00eruX Pa3HOBUIHOCTEN BOJbI CYIIECTBEHHO
OTIUYAETCS OT NUCTUJUTMPOBAHHOM BOJIBI B CTOPOHY OOJIBIIIEH THAMArHUTHOCTH.

2. DTUMH K€ MeETOJaMH TIOKa3aHbl HWH(OpPMAIMOHHBIE OCOOCHHOCTH 00euX
Pa3sHOBHUIHOCTEN BOJABI B BAPHAHTE C MX B3auMoAcHcTBUEM. [lonydeH MHTEpPECHBIN
pe3yJIbTaT, YKa3blBAIOIIMKA HAa AHTAarOHUCTHYECKHE MNPOTHUBOPEUYUS MEXKAY 3TUMU
Pa3HOBUIHOCTSIMH.

3. MoHO caenaTh IpeaBapUTEIbHBIA BBIBOJ 00 y4aCTUH MOJIEKYJISIPHBIX 00pa30BaHMMA
B MEXAHMW3MaxX HCCJIEAOBAHHOTO B3aWMOJCMCTBHS W  MPEANoJiaratb, 4rO
TSDKEIOBOJIOPO/IHAS. COCTAaBIISIONIAs BOJBI B COCTaBE OOBIYHOW OMNpEAeIEHHBIM
oOpa3oM BIMSIET Ha €€ CBOWCTBAa, YTO OTpakKaeTcs Ha TMpolleccax B JKUBBIX U
HEXXHBBIX CUCTEMAX.
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K Bompocy 00 ouenke cogep:;kanus uHpopmauuu Ha ¢pororpadusx ¢
HCII0JIb30BAHMEM PA3JIHYHBIX HEKUBBIX CHCTEM

JlanteB b.U., Cugopenko I'.H., [lIkatos B.T., [lIxaTos I1.B.

bornovo@gmail.com

B nocneaHue roasl Bce BO3pacTarolllee BHUMAHUE HCCIEN0BATENEH MPUBIIEKAET U3yUYEHUE
UHPOPMAIIMOHHBIX B3aUMOJACHUCTBHI (BO3JACHCTBHIT), MEXaHM3MOB IMepeaadynd WHPOPMALIUH
MeXay 00bEeKTaMH B JKMBOM M HEXKMBOW MpPHUpOAE, pa3paboTKa METOJIOB U almapaToB AJis
OLICHKH CoJiepKaHust HH(YOpMAILINHU, Haxosieiics y (BHYTpH U CHapyku) 00bekToB. OHOI
M3 BaXHBIX 33/1a4 B ATOM HANpaBlIeHUU SBISIETCS AalibHEWIee HM3y4eHUE BO3MOMXKHOCTU
OlLICHMBATh (M3y4yaTh) HHPOPMAIMOHHOE BO3ACUCTBHE (COaepKaHUsT HHPOPMAIUK) 00BEKTA
HE TOJIbKO HETOCPEACTBEHHO, HO U 1o ero ¢ororpaduu. [lomoxurtensHusie pe3yinbTaThl B
HTOM HAIIpaBJIEHUHU OBLIN MOJYYEHBI C MCIOIB30BAaHUEM aNMNapaToB Ui U3yYEHUS] «TOHKO-
MOJICBBIX» CBOMCTB OOBEKTOB M CBS3eH MEXIy HUMH — TopcuMepoB [1, 2 u ap.]. OxHako
npu paboTe ¢ yKa3zaHHBIMM amnmnapataMd MOTYT BO3HUKATh 3HAYUTEIbHBbIE TPYAHOCTH, B
YaCTHOCTH, IPU MHOTOKPATHOM ITOBTOPEHUHU UCCIIET0BAHU.

Llenr pabGoThl — najbpHElIIee H3y4YeHHE BO3MOXKHOCTEM OILICHKM HaIpaBiICHHOCTH U
coJlepKaHusT HHPOPMAIIUU PA3IMIHBIX 0OBEKTOB C MCIOJIb30BaHWEM TopcuMepa Erurer u
METO/1a «BBICHIXAOIIEH KaIlJIn».

MartepuaJj u MeTOAbI

B uccienoBanum ucmonb3oBaiv Imapel U3 crekina (quamerpom 60 Mm), mupamuay U ee
dororpadun, HareyaTaHHBIE HA [IBETHOM IPUHTEPE, a TAKXKE M300pAKEHHUS TPEYTOJIbHUKA,
Kpyra M IBeTHbIe (OTO pA3TUYHBIX OOBEMHBIX TIPEAMETOB, KOMIIOHEHTHI KOTOPBIX
COZEPIKaIN TPEYTOJIBHUKU U OKPYTIIbIE (POPMBI.

B kxadectBe OJHOTO W3 METOAOB PETHUCTPAIMH COACP)KaHWS HHPOPMALKU PEaTbHBIX
00BbeKkTOB M Ha ux ¢ororpadusx ucnonb3oBain Topcumep «Erumer». Kaxnapiii o0beKT
U3MEpSIIU HE MEHEe YeM 7 pa3, a MoJy4yeHHbIe 3HAUCHUS YCPETHSIIH.

Btopoit ¢u3uMKO-XMMHUYECKHII METOJ, MCIOJBb3yeMblii B paboTe, 3akirovyaics B
ONpe/eNIeHU KOJUYEeCTBAa KPUCTAIUIOB MpaBWIbHOW  (QOpMBI, 0O0pa3ymloIIUXcs Ha
IIPEAMETHOM CTEKJIE IIOCJI€ BBICBIXaHMS Ha HEM KalUlM CBEXEWM MOPCKOM BOJBI
AZIpUaTHYecKOr0 MOpST WIH PacTBOPOB coliel (METOJ <«BBICHIXAMOMIEH Karuu»). Jlims
aHaJM3a Kaxa10ro 00beKTa UCIOJIb30BAIM HE MeHee 6 BHICOXIINX Karellb pacTBOpa.

B koHTpone mpeaMeTHbIE CTEKJa yCTaHaBIMBAJM Ha Oenoil Oymare, a B ONBITaxX — y
peabHBIX OOBEKTOB WM Ha WX M300paKCHHSAX, HAlleYaTaHHBIX Ha I[IBETHOM IPHHTEPE
pasmepom 40x40 mm. [Tocre BrICHIXaHUS KaIIM KPUCTAIIIBI HA CTekJIax ¢oTorpadupoBain
¢doroarmapatom OLIMPUS (6 megapixeb pexume cynepmakpo). [lomyueHHbIE CHUMKH
oOpabatsiBaiy ¢ Hcoib30BanueM nporpammel CorelDRAW 11.
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Pe3yabTaThl M 00CYyXKICHHUE

B nmepBoil cepunm ONBITOB OBUIO OLIEHEHO BIMSHUE CTEKISIHHOINO IIapa Ha
KpUCTaIJIoO0Opa3oBaHUEe B BhIChIXaromied kamie. B Tabnm. 1 mpuBeAeHbl JaHHBIE O
KOJIMYECTBE KPUCTAIUIOB MPaBUIIbHON (hOPMBI (B BHICOXIIIEH KaIuie) Ha CTEKIIAX, YAaICHHBIX
Ha pa3JIMYHOE PACCTOSIHUE OT IIapa.

Oxkazanaoch, YTO KOJMYECTBO KPUCTAJIOB MPAaBWIBHOW (OPMBI B BBICOXIICH Karuie
M3MEHSETCSI B 3aBUCHMOCTH OT PACCTOSIHMS OT mapa. Tak, B Karule, HaxoAsmeics Ha
paccrostanu 10 MM OT miapa, 9nuciao KPUCTAIUIOB OBLIIO HECKOJIBKO OOJIBIIE, 4eM B KOHTPOJIE.
[Tpu ynaneHun Kariy OT mapa Ha pacCTOsHUE 35 MM YHCIIO KPUCTAJUIOB B HEH CHUKAJIOCH
10 OTHOIIIEHHUIO K MpeablayniemMy pe3yasTary Ha 18% P<0,05).

Tabn.1l. BausiHue CTEKISHHOIO mapa Ha KOJIMYECTBO KPUCTAJIJIOB B BBICBIXaIOH.ICﬁ Karuie.

Kourtpoan Paccrosinue ot mapa (Mm)
10 35 60
10,942,6 13,1+40,8 10,896,8 11,440,8
P, <0,05
12 2 3 5

Bo BTOpO#i cepun OnbITOB OBLJIO M3yU€HHE BIMSAHHUE M300paKEHUsI Kpyra U TPEeyroJbHUKA
Ha KpUCTaUI000pa3oBaHue B BbIChIXarolneil kamie (tadi. 2). B BeichIxaromied karie Ha
MPEAMETHOM CTEKJIE, YCTAHOBJIECHHOM HaJ HW300paXE€HUEM TPEYroJIbHUKA, KOJIMYECTBO
KPHCTAJUIOB OBLJIO MEHbIIIE, 10 CPaBHEHHIO ¢ KOHTposieM (Ha 46%) U 10 CpaBHEHHIO C

nu3zobpaxkennem kpyra (Ha 44%).
Ta6n.2. BinusHue wH300pakeHHsS Kpyra W TPEYroJlbHMKa Ha KOJMYECTBO KPHCTAJIOB B
BBICBIXEIIOH.[Cﬁ Karuie.

Kontpoas 1 TpeyrojabHuk Kpyr
13+1,8 740,9 12,64,7
P, <0,01 P, <0,05
1 2 3

B TpeTbeli cepum OMBITOB OBLIO OIICHEHA KOPPENSIHS M3MEHEHUH 3HAUCHHWH ImapaMeTpoB,
MOJIY9aeMbIX C HCIIOIh30BaHUEM (PU3UKO-XMMHYECKOTO METO/a M TopcuMmepa «Erurer».
[IpenMeTHbIE CTEKJIa C BBICHIXAIOMUMHU KAIULSIMH YCTaHABJIMBAIM HAJ W300paKEHUSIMU
Kpyra, TpeyrojibHuka, U ¢oTtorpapusaMu 3 OOBEMHBIX OOBEKTOB. OTH K€ OOBEKTHI
M3MEpSUI C UCIOJB30BAaHUEM JIA3€PHOTO KaHasa TopcuMepa. OKas3anoch, 4To MOJydaeMble
C WCIOJb30BaHUEM JBYX pPA3IMUYHBIX METOJIOB 3HAUEHUS KOPPEIMPOBATH MEXKIY COOOMU
(r=0,92;P<0,05).

Takum 06pa3zom, Ha OCHOBAHHUH IOJIYYEHHBIX PE3YyJIbTaTOB M JAaHHBIX MPOBEAEHHBIX paHee
uccnenoBanuii [3 ®w ap.] MOXHO 3aKiIO4MTh, 4TO TOopcuMep <«Erumer» u MeTon
«BBICBIXAIOIIEN KaIUIM» pacTBOpPa MOTYT OBbITh HCIIOJB30BaHbI JJIi OLEHKU COAEp KAHUS
uHGOpMAINH O PA3IMYHBIX 00BEKTOB KaK HEMTOCPEACTBEHHO, TaK H MO MX N300paKEHUSIM.

Pe3ynbpTaThl naHHOM pabOTHl Takke MOATBEPXKIAIOT CPOPMYIUPOBAHHBIE HAMH paHee
MOJIOXKEHHUST O TOM, YTO MH(POPMAIMS — 3TO HEdHEpreTudyeckas (B TPAIUIIMOHHOM CMBICTIC
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9TOTrO CJioBa) cyOcraHims (BO3JCHCTBUE), OTpa)karollas COCTaB W CBOWMCTBA JIHOOOTO
oObekTa (BelIeCTB M MOJIeH, opraHn3MoB). [10 OTHOIICHHIO K MaTepHalbHBIM OOBEKTaM
uH(pOpMaIHsi, TO-BUIUMOMY, HAXOAUTCS KaK BHYTPH MaTEPHAILHOTO OOBEKTA, TAK M BHE
€ro Ha HEOMNpPEJEJICHHO OOJBIIOM PACCTOSIHUU. DTO MOATBEPKIAAIOT MPUBEACHHBIE BBIIIE
PE3YNbTATHI OMBITOB € MIAPOM, IPYTUMU OOBEKTAMH.

HNudopmarust 06 oObeKTe MOXKET OBITh MpEICTaBlIeHa (3amucaHa, 3aKOIUpOBaHA) Ha
HocuTese. B maHHOW pabGote oHa ObUTa mpencraBicHa Ha (GOTOrpadusx pasIHIHBIX
00BEKTOB HCCIICIOBAHHSI.
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NudopmanuoHHas cucTteMa BOAbI U (PU3NYECKOr0 NPOCTPAHCTBA KAK
OCHOBA JHEProMH(OpPMaALIMOHHBIX NPEACTABICHUNI

3enuH C.B.

1.0.H., PHKOL TMIJI

B HacToAECC BpPEMsA HM3BCCTHBI ABC OCHOBHBLIC I/IH(bOpMaHI/IOHHLIC CUCTEMbI HJIM JABa
I/IH(l)OpMaHI/IOHHO-(baSOBBIX COCTOAHHUA MATCPHH, OIPCACIIAIOINNC BO3HHUKHOBCHUC U
CYImICCTBOBAHUC 3CMHLBIX PA3yMHBIX CYHICCTB. 9t0 BOAHAad Cpcla — OCHOBA NPOTCKAaHUA
JIFOOBIX MMpOUECCOB KUBHCACATCIBHOCTH KaK (1)I/I3I/IOJ'IOFI/I‘ICCKI/IX, TaK U MHTCJUICKTYAJIbHBIX,
u 3HeKTpOMaFHI/ITHBII>’I BaKyyM — Cpcla CYHICCTBOBAHHA 4YaCTULl, U3 KOTOPBIX COCTABJICHLI
HU3BCCTHBIC YCIIOBCYCCKOMY ITO3HAHUIO OOBEKTHI.

B3aHMoonpenena101uee BJIIMAHHUC OTHUX CHCTEM IIO3BOJLICT CACIATH YTBCPXKIACHHUC, UYTO
I/IH(l)OpMaHI/IOHHBIe HU3MCHCHHUA B  OJICKTPOMAIHUTHOM  BAaKyyMC  HCIIOCPCIACTBCHHO
B3aHMOCBA3aHBI C I/IH(I)OpMaHI/IOHHBIMI/I U3MCHCHUAMU B BOI[HOﬁ CPCAc )KUBLIX OPraHNU3MOB.

CrnenoBaTenbHO, B3aUMHOE IE€peTeKaHHe HMHPOPMALMU M CHOCOObI HUX PperucTpanuu
00ycJIOBJIEHBl OCOOEHHOCTSIMH 3THX JBYX CHUCTEM, T.e. KOCMOC - (U3NYECKHH BakyyMm
BBIOMpall Cpeay 3eMHBIX CHUCTEM Ty Cpely, KOTopas ONTHMAJIbHO IMOAXOIWIA MO CBOEMY
CTPYKTYpPUPOBAaHHOMY COCTOSIHUIO COOTBETCTBYIOIEW CTPYKTYpE 3JIEKTPOMATHUTHOTO
BaKyyMa.

CoBOKymHOE paccMOTpeHHE HMH(POPMAIMOHHOTO B3aUMOJICUCTBUSl  JIAHHBIX CHUCTEM
COCTaBJISIET OCHOBY MH()OPMAITMOHHOW CUCTEMBI )KH3HH.

B cooOmennn paccMaTpuBaeTcsi TMOJHOE TPEJCTABICHHE O CTPYKTYPHOM COCTOSIHUH
BOAHOU cpenpl, €€ crenuduke, OMpeneNsione xapakrep OOBEKTHBHO CYIIECTBYOIICH
MH(OPMALIMOHHOW CHUCTEMBI, O HaJU4YUHM CBOMCTB, NPUCYIIMX JIIOOBIM OOBEKTHUBHO
CYIIECTBYIOIIMM HWH(OPMAIIMOHHBEIM ~CHCTEMaM, O MEXaHWU3Me B3aUMOJICHCTBUS C
ONMMKAUIIMMHK TI0 CTPYKTYPHOMY YPOBHIO HH()OPMAIIMOHHBIMHU CUCTEMAaMHU, TIPEIKIE BCETO C
AJIIEKTPOMArHUTHOM Cpeioi (U3NYECKOro MpoCTPaHCTBa.

[IpuBonsaTcs naHHble 00 WCIIOJB30BAaHUHM YHHUBEPCAIBLHOTO JHEProMH()OPMAITMOHHOTO
aHaJIM3aTOpa Ha BOJIHBIX JJaATYMKAX B KAYECTBE JIOKA3aTeIIbCTBA OOBEKTUBHBIX MPEAMOCHLIOK
HaJIM4Ms WHOOPMAIIMOHHON CUCTeMbI (PM3MYECKOro MPOCTpaHCTBa. PaccmaTpuBaeTcs poJib
HOBOTO TIpEJCTaBICHHS 00 WH(GOPMAIIMOHHBIX CBOMCTBAX MPOCTPAHCTBA B MHTEPIPETALUN
XUMHYECKNX, OHOXUMUYECKUX ¢  (U3HOIOTHYECKHX mporeccoB. (OOOCHOBBIBAaETCS
MPEJICTaBJICHUE O STUHOM MUPOBOM HH(POPMAITMOHHOM ITOJIC.

[TokazaHo, 4yTO mHOOBIE OMOIHEPTETHUYECKUE MPOSBICHHUS J>KUBBIX CHCTEM W JCHCTBHE

SHEPTOMH(POPMAIIMOHHBIX YCTPOMCTB MOTYT OBITh ONHCAaHBI TPH TOMOIIM JTAHHBIX
MPEACTABJICHUM.
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B3riisig Ha XapaKTePpHY TOPCHOHHYIO (heHOMEHOJI0TH IO
Kuranos B.A.

[Ipoext «BTtopas ¢puznka»
zhigalov@gmail.com

®du3suKa ABIAETCA IKCIEPUMEHTAIBHONU HAYKOM.

C.Tune (naonuce na cmene kabunema 4-
59 J1.J1.hsanenxo na gusgpaxe MI'Y)

ITocTanoBka Bonpoca

N3ydas kpuTHKY TOPCHOHHOM THUOTe3bl AkuMoBa-I1Iumona, s yoeauics, 410 OOIBITMHCTBO
KPUTHUKYIOLIUX HE 3HAET HE TOJIBKO HKCIEPUMEHTAIBHBIX (DaKTOB, JIEXkKAIIUX B OCHOBE ATOU
TUIIOTE3bl, HO U HE YUTAJIM MEPBOMCTOYHHKOB MO JaHHOMY Bompocy [1, 2, 3]. MHorue He
paccMaTpUBaIOT BCEPBHE3 ITY TUIIOTE3Y M3-3a HECKOJIBKUX JOBOJIBHO CMEJIBIX YTBEPKIACHUM
€€ aBTOPOB, XOTA HUYETO HE MOTYT CKa3aTh M0 CYIIECTBY IIPOTUB OCTAIBHBIX €€ MOJIOKECHUN
Tu00 M3BECTHBIX KM pe3YyJbTaTOB JKCHEPUMEHTOB. [lepBbIil TUI KPUTHUKYIOIIUX, Kak
MPABWIIO, HE XKEJIaeT 3HATh HUKAKUX DKCIIEPUMEHTAIBHBIX (DAaKTOB, HE YKIIAJBIBAIOIINXCS B
yueOHukn. Ecnu ke MpuHSATh, BO BHUMaHHUE HEMHOTOYHCICHHYIO KOHCTPYKTHBHYIO KPUTHKY
TOPCUOHHOW TUMOTE3bl, TO OHA HMCXOJUT B OCHOBHOM OT JIFOJIEH, 3HAKOMBIX C 00JIaCThIO
QHOMAJIbHBIX (PU3UUECKUX IKCIIEPUMEHTOB HE MOHACIBIIIKE, U aBTOPOB CBOUX COOCTBEHHBIX
OpHUTMHAJIBHBIX TUIOTE3. Takas KpUTHKA BbI3BAHA, KAK MPABUIIO, HEAOBOJIBCTBOM TOTO, YTO
OJTHOW THUIOTE30M (K TOMY JK€ UYKOH) XOTAT OOBACHUTH Cpa3y BCE HEOOBACHEHHOE, U
3aKJII0YAeTCsd B OCHOBHOM B BoIpoce: "A mouyeMy UMEHHO TOPCHOHHBIE IOJIsI, @ HE YTO-TO
npyroe?". Hactosmas ctaThs pacCMaTpUBAET HEKOTOPYIO YaCTh COBPEMEHHOW aHOMaJIbHOU
(EHOMEHOJIOTUU M TIPENICTABISET COOOW HSKCHpEcC-TOMBITKY IOMCKAa OTBETa Ha JTOT,
6e3yci0BHO, 000CHOBaHHBII BOIPOC.

HpeIlCTaBJIeHI/Iﬂ 0 TOPCHOHHBIX ITOJAX

[lepeuncaum KpaTko T€ CBOMCTBA, KOTOPbIE CTOPOHHUKH TOPCUOHHOW TMIIOTE3bI AKMMOBa-
[[lvnoBa NpUNMUCHIBAIOT TOPCUOHHBIM I1OJISIM:

JlaJIbHOAECTBHE 110 KBAHTOBOMY CIIMHY M MAaKPOCKOIIMYECKOMY BPALLEHUIO.
HesxpanupyeMocTb 0OBIYHBIM 00Pa30M.

AxcuanbHas CMMMETPHSI ICTOYHUKOB TOPCUOHHOTO U3JIYy4YEHHS.

Hanuuune neBpIX ¥ NpaBbIX TOPCHOHHBIX MOJIEH.

Hesneprernueckuii, ronorpadu4ecKuii W HEIOKANbHBI XapaKTep TOPCHOHHOTO
W3JIy4EHUS.

CKOpOCTb pacpOCTpaHEHHsI HA MHOT'O IOPSIAKOB 0OJIbIIE CKOPOCTH CBETA.
ConyTcTBHE 3J€KTPOMATHUTHBIM IOJISIM.

arwpbE
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8. IlpursokeHne OAHOMMEHHBIX M OTTAIKWBAHWE PA3HOUMEHHBIX TOPCHOHHBIX
3apsioB”.

9. IlepBuuHBIE TOPCHOHHBIE MOJIS KAK OCHOBA (PU3NYECKOI'0 BaKyyMa.

10.KBanTamMu TOPCHOHHOTO TOJIS ABJISIOTCS HEUTPUHO YIABTPAHU3ZKUX YHEPTUH.

11.Hanuume cratudeckoro (oOnamaroniero OrpaHMYeHHOW OOJAacThIO ACHCTBUS) U
JAMHAMUYECKOTO TOPCHOHHOTO H3JIy4eHUs (HE MMEIOLIEro COOCTBEHHBIX OJMKHHX
TPaHHLL).

12.I'enepanusi TOPCHOHHBIX MOJIEH TEOMETPUIECKIUMH (HOpMaMHU.

Takue mnonoxeHus, Kak rojorpaduueckas NpUPOAA, HEIHEPreTUUYECKUH XapakTep
BO3CMCTBUSA, HAIWYHME JICBOW W TPABOM MOMAIBHOCTEH IMOJIsA, NepeHoc WH(OpMAIHH,
BBICOKasl MPOHMKAOIIAs CIIOCOOHOCTh, MOATBEP)KIAIOTCS MHOTUMH 3KCIIEPUMEHTATOPaMH.
B wactHOCTH, N3BECTHBI (DEHOMEHBI:

* AjpecHoro (hpU3HYECKOTO BO3/EHCTBHS Ha 00BEKTHI Yepe3 ux potorpaduu [4, 5].

e JIOCTOBEpHOTO  CYMTBHIBAHUS JIOMOJHUTEIbHON  (CKpbITOH) wHH(pOpMANKUU ¢
dororpaduii [6, 7, 8, 9, 10].

* [lapagokcallbHOTO ACWCTBUS TOPCHOHHBIX T'€HEPATOPOB, a TAKXKE IKCTPACEHCOB HA
OMOJIOTUYECKUE OPTaHU3MBI, HEPABHOBECHBIC (PU3MUYECKUE M XUMHUECKHE TIPOIECCHI,
a TaKk)Ke Ha ImapaMeTphl KBAaHTOBBIX ClaydaiHbIX mporeccos [11, 12, 13, 55, 56].

* BpICOKO# MpOHMKAMIIEH CIOCOOHOCTH BO3JEHCTBHSI TOPCHOHHBIX T€HEPATOPOB U
skcTpacencos [14, 15, 16].

* [lepenoca nHbopmanmu 0 BEIIECTBE Yepe3 U3IyYEHUE OT TOPCHOHHBIX TEHEPATOPOB
[15, 17, 18].

* HenokanpHoro B3anMoaeicTBus Mexxay oobektamu [11, 19, 20, 21, 22].

* ['eHepanuy BBICOKOTPOHMKAIOIIEH HEIICKTPOMATHUTHONH KOMITIOHEHTHI JIa3epaMHu,
CBETOAMOaMH, PATUOIJICKTPOHHO! anmaparypoi [23, 16, 24, 25, 26].

OTH 3¢ GeKThl BbIICIEHBI MHOTUMH UCCIIEA0BATENISIMU, & HEKOTOPBIE U3 HUX yXe padoTaroT
B TEXHOJOI'MSIX, HECMOTPSI HA UX «aHOMaJIbHOCTb». HOo ecTh Jn cyliecTBEeHHbIE MPUUUHBI
TOBOPUTH O TOM, YTO B 3TUX (peHOMEHAX "HOBHHHBI' MUMEHHO TOPCHOHHBIE IOJIA, T.€. IO
Kpy4eHus?

DeHOMEHbI, XapaKTepHbIe 1JIs1 TOPCHOHHBIX MOJIeH

OCHOBHOE MOJIOXKEHHE, KOTOPOE OTIMYAET TOPCHOHHYIKO THMIIOTE3Y OT OCTAJIBHBIX - 3TO
NpPUBS3KA K CIIUHY/BPALICHUIO KaK UCTOYHUKY TOPCHOHHBIX moieit. Ha moit B3risia, 4acTb
pe3yabTaTOB JKCIEPUMEHTOB IPAMO TOBOPUT B IIOJIb3Y J3TOrO IIOJIOXKEHHUs, 4acTb - HE
UCKJIFOYAeT TAKOro 0OBSICHEHUS KaK JIOBOJIBHO BEPOATHOr0. PaccMOTpuM Takue pe3ynbTaThl
M TO, KaK MX B IPUHIIUIIE MOXKET OOBSICHUTH TUIIOTE3a JATBbHOACHCTBHS 110 CIIMHY.

1. VI3meHeHue KpUCTAIUIMUECKON PEIIETKU 3aCThIBIIETO paciulaBa MeTalula Moj JAeicTBUEM
TOPCUOHHBIX TeHepaTopoB [17, 27].IIpeanonoxennue o TOM, YTO IPHU STOM OCYIIECTBIISCTCS
WMEHHO JIMCTAaHIIMOHHOE BO3JICHCTBHE HA CIHWHOBYIO TOJCUCTEMY (QOpPMUPYIOIIEHCS
KPUCTAINIMYECKON PeIETKH, BMECTEe C M3BECTHBIM NpUHLMUIIOM 3ampera [laymnw,
JIEHCTBUTENIBHO, MOXKET OOBSICHUTH 3TOT 3P(PEKT ¢ TOUKH 3PEHUSI MEXaHU3Ma JIEHCTBHUS.
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2. BiiisiHue TOPCHOHHBIX T€HEPATOPOB Ha KMHETUKY XHMHUYECKUX peakiuit [28, 29].3mech
MPEINOIOKUTESIBPHBIA MEXaHU3M TOT €, B COYETAaHUU C BO3MOXKHBIM KOTEPEHTHBIM
COCTOSTHUEM BEIIECTBA MPU CIUHOBOW MOJIAPU3ANMH. XaAPAKTEPHO, U4TO ITOT dPPeKT ms
TBEPABIX cpef] OobIe, YeM TSl )KUKHX, a IS )KUJIKUX - OOJIbIIe, 9YeM TSl Ta3000pa3HbIX.

3. DddexTer 0T BpamamMMXCs MAacC C BBIPAKEHHON aKCHAIBHONW CHMMETpUeH
BO3/ciicTBUsA. DKcniepuMenThl Tpymnn Jlynésa, Menbuuka u nons [11, 30, 31, 32, 33, 34,
35] moka3sIBarOT, YTO BpAIICHUE BIKMICT HA PAJIHOAKTUBHBIN pachaja u Apyrue Gpusndeckue
npornecchl. CBUIETENHCTBA MOHMKCHHS PaJMOAKTUBHOCTH OOpa3llOB TaKXKe HAXOMATCS B
AKCIIEPUMEHTAX C BUXPEBBIMHU YCTAHOBKAMH, B KOTOPBIX C OOJIBIIION CKOPOCTHIO BpaIaIUCh
pacTBOpBl paJMOaKTUBHBIX conel [36, 37]. MexaHuveckue SBICHHS B3aMMOBJIHSHHS
BpAIAIOIIMXCs Macc omucansl B [38].

4. Ananormunsie sipepHbie 3 (eKTsI, HO Topa3no Oosee BBIPAKEHHBIC, MPOSBISIOTCS MO
JEICTBUEM YCTPOICTB, KOTOPBIE MPEACTABISIIOT COO0N TUMTUYHBIE TOPCUOHHBIE T€HEPATOPHI
(rerepatopsl KpacHoOpeikeBa, Kunnepesuua, [llaxmaponosa [20, 39, 40]),a takxke psga
AKCIIEPUMEHTAIBHBIX yYCTAHOBOK, KOTOPBIC, BO-TIEPBBIX, NPUBOAST K TPAHCMYTAIllUU
XUMHAYECKUX SJIEMEHTOB U MOHIKEHUIO PAaJHOAKTUBHOCTH U30TOIOB, BO-BTOPHIX, OCHOBAHBI
Ha MOIIHOM D3JEKTPUYECKOM paspsle, M B-TPETbHUX, OMATH-TAKU COAEPKAT DIEMEHTHI
CTPOCHHS TOPCHOHHOTO TEHEpaTopa Ha OCHOBE UWIMHIPUYECKOTO KOHJEHCATOPa
(ycranoBku YpylkoeBa, A1aMeHKO, I/IBofIJIOBa)l [41, 42, 43, 44, 45, 46( M. Taxke [63].

XapakTepHO, YTO 3TH YCTAaHOBKM W3 APYrod OOJIACTH HWCCIICOBAHUN OKAa3bIBAIOT TO K€
camoe XapakTepHOe JeHCTBUE Ha OMOIOTHYECKHE OOBEKTHI, YTO U TOPCUOHHBIE T€HEPATOPHI
AxuMoBa (MOBBINIEHUE CTOMKOCTH MJICKOITUTAIOIINX K JIyueBoit Oonesnu [47, 48, 49, 50])a
TaKXKe SBJISFOTCS MCTOYHHKAMHU "CTPAHHOTO" BBICOKONPOHHUKAMOIIEro u3nydeHus [51, 43,
44]. 3t >pPeKTH TaKKe MOKHO HHTEPIPETHPOBATH B MOJIb3Y TOPCUOHHOW THUIIOTE3BI: HE
WCKITIOUEHO, YTO UMEHHO Yepe3 BO3/ICHCTBHE HA CIIHH sIpa B IMPUHIIATIC MOKHO JOOUBATHCS
U3MEHEHUS SJICPHBIX COCTOSHHUIA BIUIOTH 10 MHTHOMPOBaHMs/KAaTANIN3a SIICPHBIX PEAKIIUH.
OT0 HEe UCKIIOYaeT (PaKTOpa KOJUIEKTHBHOCTH MPOUCXOASIIUX 37ECh SACPHBIX MPOIECCOB
IPU KOTEPEHTHBIX COCTOSIHUSAX (CM. TaKkKe ONMHCaHHWE O3KCIepuMeHTOB I[lapxomoBa ¢
reneparopom Kapasaiikuna B [12], ctp. 44).

5. Bo3zpeiicTBue CHUH-TIONSIPU30BAHHBIX MOJUMEPOB Ha OWOJIIOTUYECKHE CHUCTEMBI W
usmeputens MI'A-1. Peup maér 3xech o 3ammTHBIX ycTpoiicTBax THia Doproct [26],
KOTOpbI€ CJIeNlaHbl Ha OCHOBE IOJMMEpA, 3acCTBIBLUIETO IOJ HM3IYyYEeHHEM TOPCHOHHOI'O
reseparopa. OTH MOJMMEpPHI, MPO3payHbIe I 3JIEKTPOMArHUTHBIX BOJIH IUAla30HOB, B
KOTOPBIX paboTatoT MOOWIbHbIE TenedOHBl W MHOTas JApyras paguo3JIeKTPOHHAsS
ammapaTrypa, CyAs IO MpOTOKOJAaM HCIBITAaHUH, CIOCOOHBI OKa3bIBaTh 3AIIUTHOE
BO3JICHCTBHE OT MaTOreHHBIX (GakTopoB [52, 53]. YBepeHHO TOBOPUTH O TOM, YTO MEXaHU3M
3/1eCh MMEHHO CHHH-TOPCHOHHBINA, MO-BUAMMOMY, MPEXKIEBPEMEHHO, XOTS 3Ta THUIOTE3a
SIBHO TIPETEHyeT Ha MpaBAonogo0HOCTh. [IpoTokon skcriepumenTa Opannus-Omck [54] ¢
ucnoib3zoBanueM MI'A-1 B kauecTBe MHIMKATOpa FOBOPUT TAKXKE O TOM, UTO TaKas 3alUTa
MOJKET Iepe/laBaThCsl 4Yepe3 COTOBBIM KaHaJl CBSA3M, 4YTO caMO 10 ce0e Ype3BbIUaiiHO
MHTEPECHO.

Y Pons UMJIUHAPUYECKOTO KOHAECHCATOPA MOYKET BBITIOJIHATH TAKXKE ABOMHOM 3JIEKTPUUYECKUI CIION TIPH pa3psijie B BOJE,
PaBHO Kak ¥ B JIOOBIX DJIEKTPOJIU3HBIX ycTaHOBKax. CM. Takke [68].
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6. Dddekxr ocmabneHus BO3ACUCTBUS TOPCHOHHBIX TEHEPATOPOB M OKCTPACEHCOB Ha
JaTYUKHA TPH TMPUMCHEHHH CIIEIHANBHBIX CIHH-TMOISPU30BaHHBIX 3KpaHoB [1, 55, 56].
Takue marepuainbl (IBOWMHBIC MOJMMMEPHbIE IUIEHKH C TMEPHCHIUKYJISIPHBIMH BEKTOPAMU
NOJSIPU3AIMKM) TPUMEHSJIMCh B KadeCTBE TOPCHOHHBIX 3aTBOPOB B TIeHepaTropax
KOHCTpykInu JleeBa m AxumoBa. XapakTE€pHO, YTO ATH TUIEHKHA TAKXKE MPO3PAYHBI IS
JMAna30HOB DJIGKTPOMArHUTHBIX YacTOT, NPUMEHSBIIMXCSA B OKCIepuMeHTax. llpwm
MapajyIeIbHOM K€ PAaCIONIOKEHUH BEKTOPOB mosipu3anvivi 3G (EKT SKpaHUPOBAHUS
W3ITy4YCHHSI TOPCUOHHBIX TEHEPATOPOB HCUE3aeT.

7. JleiicTBHE TOCTOSHHBIX MarHUTOB Ha OMOJIOrMYECKHE OOBEKTHI, @ TAKKE HA XUMHUECKHE
IpOIIECChl B JKUIKUX cpeaax (T.H. aKTHBAalMsA BOJABI W TOIUIMBA). B Hacrosiee Bpems
OTCYTCTBYET OOIIENPU3HAHHOE O0BSICHEHUE TOTO, KAKMM 00pa3oM MarHUTHOE TIOJI€ MOXKET
CIOCOOCTBOBATh OOJNBIIEMY SHEPrOBBIICICHUIO MPH CrOPaHWW TOIUIMBA,  W3MEHATH
MPOTeKaHHEe XMMHUYECKUX PEaKIuil B BOAEC M MU3MEHATH €€ OMOJIOTHYECKYI0 aKTUBHOCTD, a
TaKXKe BO3JCHCTBOBATh Ha POCT PACTCHHH W camMO4yBcTBUE Jrojned. OMHAKO JTOBOJIEHO
MHOTO KOHCTPYKIIMH T.H. aKTHUBAaTOPOB BOJbl W TOIUIMBA OCHOBAaHO WMEHHO Ha
UCIIOJIb30BAaHUM TOCTOSIHHBIX MAarHHTOB (ocTarodyHo HaOpaTh B SIHIEKCE «MarHWUTHBIM
aKTHUBATOP», YTOOBI yOEAUTHCS B KOJMYECTBE MpeJiaraeMoi MpPOAYKIIUH, IO-BUANMOMY,
BoCcTpeOOBaHHOM). C TOYKH 3pCHHS TOPCUOHHOW TMITOTE3bl MATHUTHOE IMOJIE 3/16Ch HU TPH
yéM, a BMECTO 3TOro padoTaeT TOPCHOHHOE TMOJE€ OT CIMHOBOM YHOPSAOYEHHOCTH
AIIEKTPOHHBIX 000J04YeK (eppOMarHeTuka. 371ech, BIPOYEM, HEOOXOAMMBI SKCIIEPHMEHTHI
M0 BBIICTICHUIO HEAJIEKTPOMATHUTHONH KOMITOHEHTHI M3JIYYCHHUSI OT MOCTOSHHBIX MAarHHUTOB.
WHuTepeceH B 3TOM CBSA3HM 0OpaTHBIH MPOIIECC — HAMAarHMYMBaHUE HEMArHUTHBIX MaTEpUaIoB
Y TIOSAIBJICHNE aHOMAJIbHBIX MAarHUTHBIX 30H M HEKOTOpBIE TepMOANHAMUYEeCcKHe 3 PeKTsI OT
THUIIMYHO TOPCHOHHBIX yCTaHOBOK [57, 58, 59].

8. Metactrabunbhbiii dddext Méccbayspa. [lo cBuperenscTBy AKMMOBA, MO JEHCTBUEM
TOPCHUOHHBIX T€HEPATOPOB M3MEHAETCS MECCOAYIpOBCKUU CHekTp y coenuHenuii Fe-ll u
aeuutuHa [60], a mo cBumerenbcTBY TapaceHko, 3ToT 3(deKkT ObUT HE3aBHCHMO
Bocripon3BenéH mo wuuuimaruee ['KHT CCCP [61]. Anajoruunbiii 3QdexT 3aMedeH
VYpytkoeBbiM U HBOIIOBEIM TpU HWCCIENOBAHWM BIUSHUS JJICKTPOB3PHIBA B BOJEC Ha
donsry u3 Fe’, maxomsmytocs psSgoM C ycTaHOBKoil [62], mpuuéM sddexr okazaucs
METacTaOMIIbHBIM - Yepe3 HECKOJIbKO CYTOK CMEIIEHHE B CIIEKTpE Mcue3aeT. 3/1eCh MOKHO
BBICKa3aTh OCTOPOKHOE MPEATOJIOKEHUE, YTO B ATHX SKCIIEPUMEHTAX MPOSBISETCS OJIUH U
TOT e D(PQEeKT BO3IEHCTBUS TOPCHOHHOTO U3Ny4YeHUs ('CTpaHHOrO" H3IyYeHHS B
TepMUHaxX YpynkoeBa W MBoiioBa) Ha CIMHOBYIO TIOJCHCTEMY aTOMOB - 3(¢ekT
METaCTaOMJILHOCTH  SIBIISIETCS  €MI€  OJIHUM  XapaKTEPHBIM IPU3HAKOM TOPCHOHHBIX
3¢ hexToB.

9. Bpems penakcanuu SIMP «cnuH-peméTka» CyIIECTBEHHO MEHSETCS Il TBEPIBIX H
KUJKUX 00pa3lioB BEIIECTB, MOABEPTHYTHIX JEUCTBUIO MOIIHBIX TOPCUOHHBIX T'€HEPATOPOB
[21]. Drto sBuseTcs TaKKe TMPSMBIM CBHJCTEIILCTBOM BO3ICHCTBHUS Ha CIIHMHOBYIO
MOJICUCTEMY BELIECTBA.

MO03KHO 3aMETUTh, YTO MOATBEPKICHUN XapaKTePHbIX OTIIMYUTENIbHBIX MPU3HAKOB UMEHHO
noyiel kpydeHuss MHOro. OJIHU U T€ ke YCTPOMCTBA — ANEKTPOTOPCUOHHBIE TEHEPATOPHI —
OKa3bIBAIOT JIEWCTBUE, aHAJOTUYHOE JEHCTBUIO OT BPAIIAIOLIUXCS MAacc, U B TO ke BpeMms

157



Marepuansl MeXIyHapoaIHON HayuyHOH KoH(pepeHuu. Xocta, Coun, 25-29aprycra 2009r.

BBI3bIBAKOT BCCb CIICKTP aHOMaJIbHOM q)eHOMeHOJ'IOFI/II/I, npncymeﬁ TaKXe JCHCTBUSIM
OKCTPACCHCOB.

OmHako OTHENBHBIM IMOJIOKEHUSIM TOPCHOHHOM THUIIOTE3Bl S HE HAmEN MPSIMBIX
HOATBEP)KJCHUN B JOCTYIHBIX MHE SKCIHEpUMEHTANbHBIX paborax. K TakuMm oTHOcCATCS
MOJIOKEHUSI O HEHUTPUHO KaK O KBAaHTaX TOPCHOHHOTO IOJIS, O CBEPXCBETOBOW CKOPOCTH
nepeayd TOPCHOHHOTO CHUTHANA, U O NPUTSDKEHUH/OTTAIKHBAHUU TOPCHOHHBIX 3apsiIoB.
Hanuuwe pauarpaMMmbl HampaBiIeHHOCTH (a 3HAYUT, W HANpPaBICHHUS W3JIYYCHHS) Y
pa3IMYHBIX TOPCHOHHBIX T€HEpPaToOpoB, M B TO JK€ BpeMs HEIOKAJIbHBIM XapakTep
HEKOTOPBIX 3((PeKxToB TpedyeT OTAeNbHOW BHUMATEIBHONW MPOPAOOTKH TOJOKEHHS O
HEJIOKAJIbHOM XapaKTepe TOPCHOHHOTO Mo (XOTS MPH JOMOJHEHWH pacCMaTpHUBACMOM
TUIIOTE3bl TPEAINOIOKEHHEM O COMYTCTBYIOIIMX KBAaHTOBBIX HENOKAJIbHBIX SBICHHUAX U
KOT€PEHTHBIX COCTOSIHUSAX 3TO TPOTUBOPEYUE MOXKET OBITH pa3pelieHo, a 3a0dH0 H
MOSIBJISIETCS.  OOBSICHEHHE METAacCTaOMIIBHOCTH TOPCHOHHBIX 3(PdekToB uepe3 3pheKT
NOCTENICHHOMU JIEKOTepH3aluy ¢ OKpYyKaroleit cpenoit). CM. B CBsI3U ¢ 3TUM Taroke [14].

Emé onna rpynna mosoKeHHH - O HEBHEPTEeTUYECKOM XapaKTepe B3aUMOJACUCTBUS, UMEET
SBHBIE TIPOTUBOPEYHsI C HEKOTOPBIMH (akTaMH TMepesadyd HUMIyiIbca JTHO0 MOMEHTa
uMmIyiabca depe3 "crpanubie” (GopMbl m3nydenuii [64, 65]. OueBuaHO, HApSIAYy CO CIHH-
TOPCHOHHBIM B3aMMOJICHCTBHEM, CYIIECTBYIOT H Jpyrue ¢usmueckue QGakTopsl, He
OXBAYEHHBIE €IIE TEOPHUSIMH, U OAHON THIIOTE30i OOBACHUTH BCE MHOTOOOpAa3ne N3BECTHBIX
aHOMAaJIbHBIX (DaKTOB, NEHCTBUTEIBHO, HEBO3MOXKHO.

Taxke MHE HE BCTpEYAINCh OOBSICHEHUS MEXaHHW3Ma TOro, KaKuM OO0pa3oM TOPCHOHHBIE
HOJIsI CAMOTEHEePUPYIOTCs TeomeTpudeckumu purypamu (3dpdexr dpopm). Bripouem, MHE He
BCTPEYAIOCh U JAPYIHX YOETUTEIbHBIX OOBSICHEHHH 3TOTO YpE3BbIUYAIHO HMHTEPECHOTO

s dexra [66, 67].
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I'mnore3a BbICOKONPOHUKAKIIUX IOTOKOB KOTepeHTHOro bo3se-
U3JIyYeHH S

Kurainos B.A.

[IpoekT «BTopas pusuka»
zhigalov@gmail.com

1. BBenenue

[Ipobnema cTpaHHBIX BAMSIHHNA «CBEpPXCIAObIX M3IYYEHHUH» HA MHOTHE MPOIECCHl ceiddac
NEpPEKUBAET HE MEHee CcTpaHHOoe cocTosHHe. [lonb30BaThCs TEPMUHOM "TOPCHUOHHBIN', a
TaKke TMPUBICKATh JAPYrHEe THUIIOTE3bl “TATOrO B3auMojaecTBus Obuio B Poccum
BbICOYaiiIIe 3ampernieHo B KoHie 90X romoB, a TpagullMOHHBIE SJIEKTPOMArHUTHBIE"
OOBSICHEHUSI YACTO CIIMIIKOM CHJIBHO TPOTHUBOpEYAT OMBITY. Tak B TbUTy OOpPBOBI ¢
JHDKEHAYKOW OBLT JOCTUTHYT TEYAIBHBIA pPE3ylbTaT — HCCIEAOBATEIN TOJ JaBICHHEM
CTpaxa CTaJli CJIMIIKOM YacTO BpaTh, M YTO MeyajibHee BCEro — BpaTh caMu cede, 3aKpbIBas
rJla3a Ha SIBHBIE HECOOTBETCTBUS PE3yJbTATOB JKCIEPUMEHTOB M TOMY, KaKWE€ TIOHATHUS
MIPUBJICKAIOTCS IS UX O00BsicHeHUs. Ho cTpax W J0Xb — IUIOXHE TOMYTYUKH, OCOOCHHO B
HayKe, U JIeJI0 3/1eCh BOBCE HE B TEPMHUHOJIOTHHU.

Mexay Tem To, dYro oOcyxknaioch B Jjmreparype 90X TromoB Kak TOpPCHOHHAs
(eHOMEHOJIOTHS, TOCTATOYHO OMPEAETIEHHO MOXKET OBITh OTAENEHO OT JIEKTPOMArHUTHBIX
3 PeKToB. JlaBHO Has3pena HEOOXOIUMOCTD OCMBICJICHUS HAKOTUIEHHBIX
AKCHEPUMEHTAIIBHBIX PE3yJIbTATOB U COOTHECEHUS UX C OOMICTIPUHATON HAYYHOW KapTUHOM
MHUpPA, C KPUTHYECKUM BOCIPHUSITHEM BBIIBUTAEMBIX THIIOTE3, M C O00S3aTEIbHBIM
yrI1yOJI€HUEM HUCCIIeIOBAHHIA.

Hacrosiiiast cratbst SIBISETCS MONBITKOW TaKOrO0 OCMBICIIEHHS B ONPEIEIEHHOM aCIIEKTE. B
HEHl BBOIUTCS THIOTE3a, KOTOPO aBTOpP XO4eT OOBSICHUTH Hambosiee CTPAaHHYIO U B TO K€
BpeMsl, NMOXKaJIyl, cCaMyl0 MHTEPECHYIO 4acTh TOPCUOHHOM (PEHOMEHOJOrMH. DTa TUIoTe3a
HaXOAWTCS Ha JTane (HOPMYIMPOBKH; TPHUBEACHHBIE B CTaTbe pPACCYKICHHS JIHUIIb
OOPHCOBBIBAIOT MOJIENb SBJICHUS M JOCTATOYHO NMPEBAPUTEIIHHEI.

2. "ManTtomubiil’ 3¢ dexT

N3BeCTHO HECKOJIBKO CBHJIETENHCTB AKCIEPUMEHTATOPOB, PA0OTaBIIMX C TOPCHOHHBIMU
TeHepaTOpaMy Pa3NIMYHBIX KOHCTPYKIHH, O TOM, YTO JJIsi TOPCHOHHOTO W3ITyYEHUS
xapaktepeH 3¢ dext odpasoanus T.H. "¢pantomos” [1, 2, 31-34, 17, 18, 55]locxne Toro,
KaK TOPCHUOHHBIM TEHEpaTop BBIKIIOYACTCS, W Jaxe yOupaeTcs B JpPyroe MeCTo, Ha
MPEKHEM MeCTe OCTaéTCsi JIyd, KOTOPBIM MPOJOJDKAET JEeWCTBOBATh HA Ppa3InYHBIC
¢dusndeckue mporecchl. HEeKoTopble AKCTPaceHCh MOTYT CTaBUTh (DaHTOMBI, KOTOPBIC

OmyOIuKOBaHO TOJLKO B DJIGKTPOHHON BEPCHH COOPHUKA.
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MOXKHO OTPEIEIUTh METOJaMU OHOJIOKAIuU, a Takke ¢ momombeio npubopa UIA-1,
uccienoBaTeN NpuOOpHO HabmoAanu (GaHTOMBI OT JIOJIEH Ha MECTaX HMX IMOCTOSHHOIO
npebsiBanus [10]. Takwe ke (HaHTOMBI OCTAIOTCSA OT AKTHBHPOBAHHOW BOABI. Dddext
BOJIHOBBIX (paHTOMOB ObLT 3ameueH u B 3kcnepumentax [LIL.I'apseBa ¢ oOmyuenumem
npemnaparos JJHK nazepom [11].

Otor 3¢deKkr sABIAETCS XapaKTEPHBIM OTIMYUTEIBHBIM TMPU3HAKOM TOPCHOHHOTO
W3TYYCHHS U 110 HEMY MOKHO OTJAEJSTh TOPCUOHHBIE YPPEKTH OT dJIEKTPOMArHUTHBIX. DTH
(aHTOMBI OCTAIOTCS Ha OJHOM M TOM JK€ MecTe B J1a0OpaTopHOW CHCTEME KOOpAWHAT
HEKOTOpoe BpeMsi (OT MHHYT JI0 HECKOJIBKUX CYTOK JI0 MCYE3HOBEHHS MX perucrpaimu). B
skcnepuMenTax [LIL.I'apseBa ¢anTOMBI, KOTOpBIE OBUIM 3aMEUeHBI MO (IYKTyalHusIM
CBETOpACCEsHUS, NCUE3aJIH IIPU MPOTYBKE KaMephl CyXHUM BO3JIyXOM U a30TOM, HO CITyCTS S-
10 MUHYT IPOSBIAIIKCH ONSATH HA TOM K€ MECTe.

Oddexr danromoB B BeIicmied creneHu mnapamokcaieH. A.E.AxumoB u [.U.Ilumos
CUMTAIOT, YTO TaKUM 00pazoM MposiBisieTcst 3PGeKT noispuzanuu GU3nuIeckoro BaKkyyma.
Opnako mpu TakoM OOBSICHEHWH BO3HHMKAET MpoOJieMa C MPUHLUIIOM OTHOCHUTEIHHOCTHU:
(aHTOM MOKOWUTCS OTHOCUTEIFHO HEKOTOPOI CHCTEMBI OTCYETA, HO BAaKyyM caM 1o cebe He
MMEEeT BBIJICICHHON cucTeMbl oTcuéra. Cuctema oTcuéra, B KOTOpOil (paHTOM MOKOUTCS, HE
ABJIAETCA WHEPLUMATBHOM: 3emiisi BpallaeTcs BOKPYT CBOEW OCH, JABHXKETCA IO OpOuTe
Bokpyr ConHua U T.A.

Bo3HukaeT BOmpoc - OTHOCUTENHHO 4ero paHTOM oCTaércsi HemoABWKHBIM? ToT dakt, uTo
daHTOM OCTaéTCs Ha TOM K€ MECTe INMpH yNaJCHHH KaK TOPCHOHHOTO TeHepaTropa, TaK W
OKpyXeHHusi  (HampuMep, TpU  [EePEeMEIICHUSIX  SKCIICPUMEHTATOPOB),  3acCTaBJIACT
MIPEATNOI0KHUTh, UTO "TIpUBSA3Ka" (haHTOMa OCYIIECTBIACTCS HE K OMIMKHEMY OKPY)KEHHIO, a
HETIOCPENICTBEHHO K Treorpad)uuecKiuM KOOpIMHATAM.

D¢ dexr dpanToMOB cienyeT oTIHYaTh OT 3P PeKTa METaCTaOMIBHOCTH B HEKOTOPOU Cpejie.
B mocnenneMm citydae moj BO3AEHCTBUEM TOPCHOHHOTO M3JIYYCHHUS MEHSIOTCS (PU3UYECKHE
CBOICTBA BEIECTBA, U OHU OCTAIOTCSI TAKUMH HEKOTOPOE BPEMsI IIPH CHSATHUH BO3JCHCTBHS.
[Tpu 5TOoM M3MEHEHHBIE CBOMCTBA BEIECTBA €CTECTBEHHBIM 00pa30M JIOKAJIM30BAHBI B TOM
TeJe, Ha KOTOpOe OCYIIECTBISUIOCH BO3NeHCTBHIE. B ciydae e (paHTOMOB y HaC MEHSIFOTCS
CBOMCTBA HEKOTOPOT'O TEOMETPUYECKOTO MPOCTPAHCTBA OTHOCUTENIBHO 3eMiIi. XOTs aBTOPY
HE W3BECTHBI YKCIIEPUMEHTHI C TOPCHOHHBIMU T€HEPATOpPaMH B BaKyyMe, KOTOPHIE MOTJIH
OBl UCKITIOUUTH (G(EKT MOJAPU3aUU BO3IyXa, HO OYEBUIHO, YTO d(H(PEKThI KOHBEKIIUU U
mudy3un gerko Hapymmin Obl CcTaOMILHOCTH (paHTOMa, OYJIb OH MPHUBSI3aH K KAKOMY-TO
MaKpPOCKOTTMYECKOMY KOJMYECTBY BO3/IyXa - BeJb (DAHTOMBI MOTYT OCTAaBaThCS HA MECTE 0
HECKOJIbKUX JTHEH, HE pa3MbIBasICh B TPAaHUIIAX.

3. 'unoTe3a BLICOKONMPOHHUKAIONIEro u3ayuyeHusi bo3e-yacTun

EcTecTBeHHO MpeAnonokuTh, YTO, B COIJIACHHM C KBAHTOBOM TEOpHEH, a TakkKe C y4ETOM
CYIIECTBOBAHUS JMArpaMMbl HAMPABICHHOCTH Yy TOPCHOHHBIX T€HEPATOPOB, TOPCHOHHOE
U3JIy4eHUE MPEJICTABISIET COOOM MOTOK HEKUX YacTull. cxoast U3 BRICOKOM MPOHHUKAIOIIEH
CIOCOOHOCTH TOPCHOHHOTO M3JIYYEHHS U MPOM3BOIUMBIX UM 3 dekToB [12], 3TH YacTuIlsl
JOJKHBL OBITh JJIEKTPUYECKH HEUTpaANbHBIMU, a TaKKE JOJDKHBI B3aMMOJIEHCTBOBATH C
BEIIIECTBOM I10 CITUHY.

165



Marepuansl MeXIyHapoaIHON HayuyHOH KoH(pepeHuu. Xocta, Coun, 25-29aprycra 2009r.

YeMy paBeH CIIMH TOPCUOHHBIX KBAaHTOB? 3/1eCh aBTOP MIET HA PUCK BBIIBUHYTH THIIOTE3Y O
KPaTHOCTH CIIMHA 4YaCcTHI[ CIWHHIE, TO €CTh O NOJYMHEHHHM UX CTaTuctuke bose-
OnHmreitHa. OCHOBaHMEM JJIsl TaKOW THUIOTE3bl CIY)KaT CIEAYIOIIUe COOOpaKeHHUS.
W3BectHpl kBaHTOBBIE 3(dexThl, cBsizaHHbIe ¢ bo3e-dyacTuramu: lazepHOE H3ITyUYCHHE
(hOTOHBI), CBEPXIPOBOAMMOCTD (Iapbl IIEKTPOHOB), cBepxTekyumii remmii (‘He), Bose-
KOHJIeHCAaT. OTH 3((EKThl MPOSBISIOTCS JUIA YacTHUIl, OOBIYHO JOCTATOYHO CHIJIBHO
B3aMMOJICUCTBYIOIIUX C IUIOTHBIM OKPYXXEHHEM, W TPOSBISIOTCI B KOJJICKTUBHOM
noBeneHUN bo3e-yacTuil - OHU CTpeMATCS 3aHATh OJAHO M TO JK€ COCTOSIHHE, B
POTHUBOIIOJIOKHOCT DepMH-4acTHIaM, Ui KOTOPBIX, HAIPOTUB, CYHICCTBYET MPHHIUI
3arpera.

Ecnu TopcnoHHOE M3ITyd4eHHe COCTABJICHO CJIa00 B3auMoJelcTByOmUMU bo3e-gactumamu,
TO 3TU YaCTUIIbl OYIyT TAKXKE€ CTPEMHUTHCA 3aHMMAaTh OJWHAKOBBIE KBAHTOBBIE COCTOSIHUS,
BKJIFOYAs UMIYJIbC. DTO O3HAYAET, YTO TaK K€ KaK CBEPXTEKYYWU TeNWH, ITH YaCTHUIIbI
MOTYT JBUTAThCA COOOINA, YCTOWYMBBIM KOTEPEHTHBIM TIOTOKOM, KOTOPBIM OBOJBHO
CJIOXHO Pa3pYIINTh BHEIIHUMHU BO3JEHCTBUSMU. J[I51 CBEPXTEKYUETO KUIKOTO TeIHs TUO0
JUIsL  CBEPXMPOBOJSIIETO TOKA OCHOBHBIM Pa3pyLIUTEIbHBIM MEXaHU3MOM  SIBIISIETCS
TEIJIOBOE ABMIKEHHUE MoJiekyl. Ho mis gactwil, ciabo B3auMOACHCTBYIOIIUX C OOBIYHOMN
Marepuein, Jaxe CUJIbHbIE IBMXKEHHUSI OKPYXAIOIIeH MaTepuu HE CMOTryT MPHUBECTH K
pa3pylIeHUI0 KOTePEeHTHBIX MOTOKOB. TakuM o0pa3oMm, TrUmoTe3a TOBOPUT O HEKOTOPOM
aHajore JIa3epHOTO HM3JyYeHUs] - KOT€PEHTHOTO MOTOKA YaCTHI], HO HEAJICKTPOMArHUTHOU
npupoabl. CaM TIOTOK COHAmNpaBJICHHBIX KBAHTOB TOPCHOHHOTO W3JIyYEHUS SBISCTCS
MEXaHM3MOM CaMOTOJICpXKaHusl, U Torga (aHTOMBI - 3TO CTAOWIbHBIE KOTEPEHTHBIC
ITOTOKH YaCTHII.

CnenctBust 3TOM runoressl cienyroue. [Ipexae Bcero, TOpCMOHHbIE T€HEPATOPHI TOr/IA -
HE TOJBKO TE€HEPaTOphl COOCTBEHHOTO W3IY4YEHHS, HO W KOHIIEHTPATOPHI IOTOKOB
U3JIyYEHHUs, PACCESTHHOTO B MPOCTPAHCTBE. DTO MOATBEpkIaeTcs T.H. 3pdexkrom dopm -
reHepali TOPCHOHHOTO M3JIy4CHHs MACCUBHBIMU CTaTHUECKUMH (opmamu (KOHycaMmH,
nupamMuIamMe, MHIHHApamu). [IpocToTa moiaydeHus Takoro 3QQeKTa TOBOPUT O TOM, YTO
00pa3oBaHNe MOTOKOB KOT€PEHTHOTO M3IYYCHHS JOJDKHO OBITh OY€HBb PAaCIpOCTPaHEHHBIM
B MpUpPOJE SIBJICHHEM, U HAC OKPYKaIOT pPa3HOOOpa3Hble KOHIIEHTPATOPHI TOPCHOHHOIO
U3Ty9eHUs, a TaKkKe 30HBl MOBBINICHHON KOHIEHTpauuu (IUIOTHOCTH) W3IIyYCHHS B
Pa3IMYHBIX HATPABICHUSX.

Bo3MOXHO, YTO TOTOKM TOPCHOHHBIX KBAHTOB IMPEANOYUTAIOT JIBUTaThCA BIOJIb
noBepxHoCTH pasnena ga3. O6 3TOM CBUAECTEILCTBYIOT:

1) ®ororpaduu TpeKOB ''CTPaHHOTO" U3AYYCHHs, KOTOPBbIE HAYT HCKIIOUUTEIHHO B
IUIOCKOCTH (DOTOAIMYJILCUH JIMOO TpaHuilel Metau/Bo3ayx [43, 14, 51, 16, 17]aacto ¢
COMYTCTBYIOIIMMH 3TUM TPEKaM XapaKTepPHBIMH TOPCUOHHBIMU 3P dekramu [63].

2) DkcrepuMeHThI ¢ "exoM BeitHuMka", B KOTOPBIX MOTOKH HMIYT BJIOJb IOBEPXHOCTH
IUTACTUH, 3aKpydyuBas KOJBIO-IPOOHUK B MECTE KOHIICHTpPAI[MK TIOTOKOB, C SIBHO
COITYTCTBYIOIIIMMU TOPCUOHHBIMU OHoornueckumu 3ddexramu [19].

3) OoOHapyxeHHOe PalioKOM HETEIIOBOE BO3JEHCTBHE NPEJAMETOB Ha CBOWCTBA BOJIBI,
KOTOPOE PacCIpOCTPAHSIETCs BIOJb UX MOBEpXHOCTEH [66].
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4) "O¢pdexr nonoctHbIx cTpykTyp" ['pebeHnmkoBa [21] 1 HEKOTOpBIE APYrHe MPOSIBICHHS
"addexra hopm".

[Ipupona Takoro moBeAeHHS OCTAETCS HESICHOM. BO3MOXKHO, YTO peyb B JAHHOM Clly4yae
uAET O JBYX THUNAX TMOTOKOB YacTHIl. TMEPBUYHBbIE TOTOKM PACIPOCTPAHSIOTCS B
MPOU3BOJILHOM HAINpPABJICHUH, U OHU T€HEPUPYIOT BTOPUYHBIE TOTOKU HA TPAHMIIE Cpel, a
BTOPUYHBIC TTOTOKH UAYT YK€ MPEUMYIIECTBEHHO BIOJb TpaHUIlsl (a3. Ho 3to, Buanmo,
CJIMIIIKOM MEXaHUCTUYECKUE TMPEACTABICHUS, OOBSICHEHHE MOXET OBITh ONmKe K
WHTEep(EepEeHIINH U IPYTUM BOJHOBBIM d(pdekTam.

CnoBo "cnaboB3auMOEHUCTBYIONIME", XAPAKTEPU3YIOLIEE YACTUIBl MO HUX OTHOLIEHUIO K
OOBIYHOM MaTepuu, O3HA4YaeT IMPEXAe BCEro TO, YTO OTJENIbHBIE KBAHTHI M3JIyUYCHHS HE
OKa3bIBaIOT 3aMETHOTO0 JHEPreTHYECKOro BO3IACWCTBHS HAa YaCTHIBI BEINECTBA, W
3¢ PEKTUBHO JTHUIIb UX KOJIEKTUBHOE, KOTE€PEHTHOE IEHCTBHE. 3/1€Ch YMECTHO COCIAThCS Ha
OLIEHKY KOHCTaHTBl CBSI3W  DJIEKTPOTOPCHOHHOTO  B3aMMOJEWCTBUS, BBIBEJCHHYIO
["M.1IunoBeIM - OHA Ha JBa TOPSAKA MEHBIIIE 3JICKTPOMArHUTHON KOHCTaHTHI CBS3H [22].

JIErkocTh KOHIEHTPAIMK KOT€PEHTHBIX TOPCUOHHBIX MOTOKOB U UX YCTOMYHMBOCTH, & TAKKE
COMYTCTBYIOIIIUE WM HEHU30EKHBbIC BOJHOBBIE A(PPEKThl 3aCTaBISIOT MPEANOIOKUTH
CJIIO)KHOCTh CTPYKTYPBI M TOBECHUS ITHX MOTOKOB. OO 3TOM TOBOPHUT MPOCTPAHCTBEHHAS
HEOJIHOPOJTHOCTh W HEJIMHEWHOCTh TOPCHOHHBIX (DAHTOMOB, paBHO KakK W HEJIHMHEWHas
WHTCHCHUBHOCTH UX BO3JICHCTBHS BO BpeMEHHU Ha natauku [55, 15, 23].

Ocraércs OTKPBLITBIM BOIIPOC O IIPUYMHC BH/IA TUIIAYHOMN AuarpaMmbl HaIlPpaBJICHHOCTHU
TOPCUOHHOT'O H3JIYYCHUSA OT PA3JINYHBIX UCTOYHUKOB - JIBAa KOHYCa B HPOTHUBOITIOJIOKHBIC
CTOPOHHEI. Mo>xHO IPCAIIOJIOKUTDL, YTO ABA HAIIPABJICHUA O6p33YIOTC}I BCJICACTBUC 3aKOHa
COXpaHCHUA  HUMIIYJIbCA, W TAKOC PaA3JACIICHUC KOI'CPCHTHBIX IIOTOKOB  ABJIACTCA
OHCPICTUICCKU Haunoboee BBII'OAHBIM.

Bo3M0kHO, J1€BO€ M MpaBO€ TOPCUMOHHOE HM3JIYyUYEHHE B PAMKax 3TOW TUIIOTE3bl - MOTOKU
YacTHUL C PA3JIUYHON CHUPAIBHOCTBIO - CHMHOM IO JIBM)KEHUIO U MPOTUB JBHXKEHUS. JTOT
BBIBOJI HE MPOTUBOpPEYUT MHEHUIO A.E.AxkumoBa 0 TOM, 4TO OJHOMMEHHBIE TOPCUOHHBIE
3apsibl IPUTATUBAIOTCSA, & PA3HOMMEHHBIE - OTTAIKUBAIOTCS, XOTS PUPOJAA ITUX 3apsAI0B B
unrepnpetanuu A.E.AxumoBa octaércs HesicHOU. [lo kpaitHeld Mepe, UMEHHO TaK JOJIKHBI
BECTU ce0sl TOXIIeCTBeHHbIE b0o3e-4aCTHIIBI - CTPEMUTHCS 3aHITh OJMHAKOBBIE COCTOSIHHSI.
XoTs, Ha JaHHOM 3Tare (OPMYIMPOBKH HACTOSIIEH THUIIOTE3bI, MOKHO IPEIOoIararh
CYILIECTBOBAaHUE HECKOJIBKUX COPTOB KBAHTOB BBICOKOITPOHUKAIOIIETO U3JIYyYEHHUS.

Uro MOXHO CKa3aTh O Macce€ KBaHTOB TOPCHOHHOTO Wu3NydeHus? HekoTtopeimu
IKCIIEPUMEHTATOpaMi OBLIM BBIACIEHBI A(PQGEKThI Mepeaayd WMIyJbca OT TOTOKOB
HEKOTOPOI'0 BBICOKOIpPOHHUKaromero uanyuenus [19, 25, 26].IToka paHo TOBOPUTH O TOM,
YTO TOPCUOHHOE U3IyYEHUE U 3TU MOTOKH MUMEIOT OJHY U Ty k€ MPUPOJY, U Macca MOKOS
KBAHTOB SIBJIIETCS OTKPBITHIM BOTIpocoM. Ho eciii BepHO TO, YTO MOTOKU ATHX YACTHII JIETKO
KOHIICHTPUPYIOTCSI CTATHYECKUMHU (DOpMaMH, T.€. TPACKTOPUHU WX JABWKCHUS JIETKO MEHSIOT
HaIPaBJICHHUE, TO MacCa UX JIOJDKHA OBITh HEOOJBIION.

KBantamu TOPCHUOHHOI'O M3JIYUCHHUA B paMKax JJAHHOW THIIOTE3bl HE MOI'yT OBITH
OJMHOYHBIC HeﬁTpPIHO, XO0Td M HC HUCKIIIOYACTCA T'HUIIOTC3a COCTABHBIX YaCTHI, HOI{O6HO

167



Marepuansl MeXIyHapoaIHON HayuyHOH KoH(pepeHuu. Xocta, Coun, 25-29aprycra 2009r.

mapam 3JIEKTPOHOB B CBEPXIPOBOIMMOCTH M aTOMaM “Hes CBEPXTEKYUYECTH. 31€Ch YMECTHO
npuBectd MHenue [.M.IlumoBa u A.E.AkMMOBa O TOM, YTO KBaHTaMH TOPCHOHHOIO
U3JYy4YCHHSI, BO3MOXHO, SIBISIOTCS HEUTPUHO YJIbTPAaHU3KMX dSHepruii. OmHako Bce
M3BECTHBIC KBAHTHI, MEpeaaronue (yHIaMEHTAIbHbIC B3aUMOJICHCTBHS - 3TO OO30HBI, W
€CTECTBEHHO MPEINOI0KUTh, YTO KBAHTHI IATOrO B3aMMOJACHUCTBUS TaKKe IOKHBI OBITH
0030HaMHU.

Hakonern, HeoOxomuMmasi Jisi OOBSCHEHHWS HEMOJBM)KHOCTH (AaHTOMOB HMX IPHUBS3KA K
MOBEPXHOCTH 3€MJIM TOBOPUT O NPEUMYIICCTBCHHOM HAINpPABICHHH PACCESTHHOTO
U3IIy4EHUs: CKOpee BCEro, OHO UAET M3 3eMIIH, KaKk CBOeoOpa3Hoe "omopHoe" U3IIydYeHHE.
OTOT BBIBOJ] MOATBEPXKAAECT CYIIECTBOBAHHWE TE€OMATOTCHHBIX 30H, KOTOPBIC, BO3MOXHO,
SIBJISFOTCS. KOHIICHTPUPOBAHHBIMU IMOTOKAMU KOT€PEHTHOTO H3Jy4YEHHUs BJIOJIb Pa3IOMOB
3eMHOU KOPBI, @ TAKXKE HaJl BOJHBIMH IIOTOKAMHU, T.€. BJIOJIb U Yepe3 TPAHUIILI pasiena cpe.
[Ipome Bcero mpenCTaBUTH ASTO PACCETHHOE OIMOPHOE W3IYYCHHE KaK IMPOSIBICHUE
cobcTBeHHOTO "TOHKOTO" ToJIs 3emid, €€ "aypbl', a (aHTOMBI - KaK METacTaOMIbHBIC
JTUHAMHUYECKUE 00pa30oBaHus B 3TOM aype, Hano100ue aTMOC(HEPHBIX BUXPEH.

4. IlapaJjjieayu 1 BO3MOKHbI€ MOATBEPKAeHUS

I'nnoTe3a noTokoB KorepeHTHbIX bo3e-yactui cornacyercs ¢ runore3oit I'.A.Hukonbsckoro
o cnupanbHo-BuxpeBoM uanydennu Connua (CBUC), kotopoe, mpoxoas uepe3 3emiro,
KOHIICHTPUPYETCS B BHJEC COJMTOHOB M BBIXOJAHWT HAa HOYHOW MOBEpXHOCTH 3emuu [25].
KBaHTBI 3TOr0 M3J1y4eHMsI - CHUPOHBI B TEpMUHOJIOTMH HUKOIBCKOTO - UMEIOT crivH 1.

KocBeHHBIM MOATBEP)KJIEHHUEM TOIO, YTO 4epe3 3eMJI0 IMPOXOJAT MOTOKHM HEKOTOPOIo
KOCMHUYECKOTO areHTa, SBILIIOTCS Tarke pesynbrarel Trpynnsl C.O.1Hons (uukimsr c
MIEPUOJIOM COJTHEYHBIX M 3BE3AHBIX CYTOK, 27-CyTOYHBIE, TOJIOBbIC IUKJIBI U T.J.). OCOOCHHO
UHTEpECHbl B OTOM CBA3M HEJAaBHO IIOJIyYEHHBIE PE3YyJIbTaThl C IOJIYCYTOUYHBIMU
"manuHIpOMaMH’” THUCTOTPaMM OT aib(a-MCTOYHUKOB, B TOM YHCIIE€ KOJTMMHPOBAHHBIX,
KOTOpBIE JONOJHUTEIBHO CBUAETEIBCTBYIOT O TOM, YTO, B YACTHOCTHU, UCTOUHUKOM 3TOIO
arerra sBisiercss ConHie [27], a Takke SKCIEPUMEHTHl C MApHBIMH JIBHKYIHMUCS
reseparopamu ryma [28].

CyTouHasi IEPUOANIHOCTh B TOPCUMETPHUH, BBISBIEHHAS! B METOJIE TOPCHOHHOTO (ha30BOTO
noprpera B.T.IllkaroBa [29], Takke TOBOPUT B TMOJNB3Y KOCMHUYECKHX TOTOKOB,
mpoxoanmx 4depe3 3emito. [Ipu 3TOM €CTeCTBEHHO MPEIION0XKUTh, YTO 3eMJIsi B ATOM
CMBICIIE HE YHUKAIIbHA, W CYIIECTBYIOT (DAaHTOMBI, NMPHUBS3aHHBIE K APYTHMM HEOECHBIM
TeJaM, M TaKXKe Bpallaroliuecs BMeCTe ¢ HUMH. Takue paHTOMBI 00pa3yroT "TOHKOE rajio”
HeOeCHBIX 00beKTOB. CIIMH-TOPCHOHHAsS TeoJiorus mo Meroay AkumoBa-Oxarpuna [30], a
Takke TopcuoHHble (oTtorpaduu  CoNHIIA  SBISIOTCS  TaKXKe  JOMOJTHUTEIbLHBIM
CBUJIETEIILCTBOM B IOJIB3Y ATOT0, 00 ATOM K€ TOBOPHUT P/l 3araJIOYHBIX SIBJICHUA BO BpEMS
COJTHEUHBIX u JTYHHBIX 3aTMEHUH (oM, HaTpUMep
http://www.tesis.lebedev.ru/info/tesis_20090723)php

AnanornuHas runore3a A.l.IlapxomMoBa ¢ HEHUTPUHO YJIBTPAHU3KUX SHEPrUd Kak
COCTaBJISIONICH TEMHOW MaTepuH, XOTSA W MpPEArnojaracT B KadyeCTBE KBAHTOB ()ePMHUOHBI,
T€M HE MEHee, TAK)K€ MMEET MHOro oommx uepT ¢ runore3oil I'.A.Hukonbckoro, u takxe
0azupyercs Ha OOraToM SKCIEpUMEHTaIbHOM MaTtepuaie [13].
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JUIMHBI BOJIH HE3JEKTPOMATHUTHOTO MW3JIy4YeHMs, BbluMcieHHblE A.I'.IlapxomMOBBIM 1O
BOJIHOBBIM 3((}eKTaM Ha NEepUOAMYECKUX CTPYKTYpax - OT MHUKPOH /10 MHJIJIUMETPOB.
JUliHa BOJIH, KOTOPBIMH '"BUJAAT' HUCHBITYEMBIE B 3KCHEPHUMEHTaxX MO MPSIMOMY BHUIEHUIO
[32] - oT MWUIMMETPOB 10 CAaHTUMETPOB, W 3TH BOJIHBl €CTECTBEHHO TPAaKTOBaTh Kak
TOPCHOHHOE M3JIy4Y€HUE, MHIYLHUPOBAHHOE 3JIEKTPOMATHUTHBIM, B COIJIACUM C TEOPHUEU
TOPCUOHHOTO TMOJiA. MBI MOKa MOXEM TOJIBKO MpeanojiaraTb JUIMHBI BOJH TUIIMYHOTO
TOPCUOHHOT'O M3JIy4eHHMs U uX neucrsue. [lo kpaiiHe mepe, 4acToTa MOAYJIALIMM, KOTOpas
NONAETCs Ha JJIEKTPOTOPCHOHHBIE '€HEPATOPHI - OT Tepl 10 Turarepl, a CBET Ja3epoB U
CBETOJIMO/IOB JIOJDKEH MOPOXKAAaTh TOPCUOHHOE M3JIyYEHHE B CBETOBOM JAMAINA30HE YaCTOT.
[To pesynbpratam skcrepuMeHTOB boOpoBa, 4eMm BhINIE YacTOTa MCTOYHHKOB CBETA, TEM
Oonbliee BO3AEHCTBUME Ha OMOJIOTMYECKHE OOBEKTHI OKa3blBAET HEIIEKTPOMArHUTHAs
KoMroHeHTa u3nyudenus [15]. Ecnu ynactcst M3MepuTh OJHOBPEMEHHO UIMHY BOJIHBI U
4acTOTY, Mbl CMOYKEM CKa3aTh YTO-TO ONPEAEIEHHOE O CKOPOCTU TOPCUOHHOTO U3ITYUEHHUS.

WuTepecHo Takke cienyroomee. mo cBuaerenabctBy FO.I1.KpaBuenko, koadduimeHt
npeoOpa3oBaHMs SJHEPTUN BUXPEBBIX TEIUIOTCHEPATOPOB 3aBHCHT OT MECTa UX YCTAaHOBKH.
Xots 310T 3(p(PexT Hyk)maeTcs B 601ee CTPOroM MOATBEPKACHUH, KaK M CBEPXbEIUHUIHBIN
3P PEKT ITUX YCTAaHOBOK, HO MOKHO MPEATOJIOKHUTh, YTO BUXPEBBIE YCTAHOBKH HCIIOJIB3YIOT
BHEIIHWE TOPCHUOHHBIE TIOTOKH JJIsi 00pa30BaHUSI KOT€PEHTHBIX COCTOSHUHN Boabl. Kpaiine
UHTEpPECHO OBLIO OBl HE3aBUCHMO MOBTOPUTH pe3ynbraThl B.I'.KpacHoOpbeokeBa B [33] -
IBYKPAaTHOE YMEHBIICHHWE TEIUIOEMKOCTH BOJBI B KOTEPEHTHOM COCTOSHHH, a TaKXKe
CBUJICTEIHCTBA METacTaOMIBHOCTH s dekra HarpeBa BOJIBI BUXPEBBIMU
rertoreneparopamu  "MVYCT" [34] mocie OTKIIOYCHHS IBUTATENst, IO COOOIICHHIO
E.C.Crenanosa, Bomnpocos 351ech 0osbliie, 4eM OTBETOB.

HamnpasiieHne 5KCIIEPUMEHTOB, KOTOPOE MOXKET MPOSCHUTH PacCMATPUBAEMBIN BOIPOC -
M3yYEHHUE DPA3IUYHBIX METOIOB CO3JaHUS W CTUpaHus (PaHToMoB M MX 3()(PEKTHBHOCTH.
Taxxe ObUIO Obl MHTEPECHO MOCTABUTH IKCIEPUMEHTBHI C TOPCHOHHBIMHM TI'€HEPAaTOPaMH,
HaXOASIIUMUCS B JABM)KEHUU OTHOCHUTEIBHO 3€MJIM U ONpPEAETUTbh (GOpMY MOJIyHaAIOLUXCS
(danTOMOB. 1, KOHEYHO XK€, MPOSICHEHUIO MPHUPOJbI U CBOWCTB TOPCHOHHOIO H3IY4YECHHUS
JIOJDKHBI ~ CIIOCOOCTBOBATh — JAJbHEHIIME  YCHJIMS IO  Pa3BUTHIO  METOAOB  €r0
JNETCKTUPOBAHHUS.

5. KorepeHTHbIE COCTOSIHUS BelIeCTBA U HEJIOKAJbHBIE 3(P(PeKThI

Teneps maBaliTe pacCMOTPUM B paMKax BBIABUHYTOW THIIOTE3bl BJIMSHUE HA BEIECTBO
IIOTOKOB KorepeHTHbIX bo3ze-uactuu. CymectByer runore3a B.I'.KpacHoOpepkeBa o ToM,
YTO U3MEHEHHME CBOWCTB TOIUIMBA M BOJBI IIOJ BO3JIECHCTBHEM TOPCHUOHHBIX I'€HEPATOPOB
O0yCIIOBJIGHO KOTEPEHTHBIM [0 CHHUHY coctosiHueM BemectBa [35]. Ecnim motoku
MPEACTABISAIOT COO0OW KBAaHThl TOPCHOHHOIO W3JIYY€HHs, M IEPBUYHOM NPUUYUHOU
reHepanuy 3TUX KBAHTOB SIBISICTCS CUH (YCKOPEHHOE BIKCHHE YacCTHUI] CO CIIMHOM), TO
IOTOKM TaKUX KBAHTOB MOTYT HOPOXAATh CIMHOBBIE 3()(EKThl B BeIIECTBE, HAIpUMED,
IIPELECCUIO CITUHA. [I0TOKM e KOTepeHTHBIX KBAHTOB CIIMH-TOPCUOHHOI'O B3aUMOACHCTBHS
MOTYT IPUBOANTD, O-BUANMOMY, K KOTEPEHTHBIM COCTOSIHHSIM IO CIIMHY B MakpooObEme,

1 YactHoe coobmenue.
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YTO SIBJISIETCSl BIIOJIHE pPa3yMHOW TpakToBKoM skcrepumeHToB B.I'.KpacHoOpbikeBa u
JIPYTHUX UCCIIEIOBATENECH.

HccnenmoBanuss 1O KBAaHTOBOM TEOPHH JIEKOTEPEHIIMU IMOKA3bIBAIOT, YTO OOBIYHO
KOTEPEHTHBIE COCTOSIHUS BEILECTBA JIETKO pa3pylIalOTCs. IJTO MPOUCXOIUT BCIIEICTBUE
TOr0, YTO W30JIMPOBATh YACTHIBI OT B3aUMOJACHCTBUS C OKPYKEHHEM OYEHb HEMPOCTO, a
m000€e B3aUMOJCICTBUE pa3pyllaeT YHUCTbIE€ KBAHTOBBIE COCTOSIHUSI, PacceuBas HX IO
MHOTHM CTETeHsM CBOOOMBI. TakuM o0O0pa3oM, KOTEPEHTHBIC COCTOSIHHS Ha YPOBHE
BEIIIECTBA B OOBIYHBIX YCIOBHSIX HEYCTOWYMBBI, U 3TO CIYXHUT CEPbE3HBIM MPAKTUUECKUM
MPEMSATCTBUEM JJI KBAHTOBBIX BBIYMCIEHUA M K MPAKTUYECKOM CIO0KHOCTH IMOJIYy4YECHUS
boze-xonaencarta. OnHako Ha YypOBHE KBAHTOB W3JIYUYEHHUs, B3aMMOJICUCTBYIOUIETO C
BEIIECTBOM TOJILKO MO CIMHY C MaJlO KOHCTAHTOW CBSI3U, KOTEPEHTHBIE COCTOSIHUSI CAMOTO
U3JIy4eHUsT MOTYT ObITb, BO-TIEPBBIX, OYEHb YCTOMYMBBIMH, a BO-BTOPBIX, MOTYT
HCKYCCTBEHHO IMOJAEP>KUBATh KOTE€PEHTHBIE COCTOSIHUS B BellecTBE. Takum 00pa3owm,
MPEIOJI0KEHNE O KOTEPEHTHBIX MOTOKax bo3e-4acTull OT TOPCHOHHBIX T'€HEPATOPOB
SIBJISIETCS HEOOXOIUMBIM JJIsI OOBSICHEHUSI HABOJUMBIX UMHU METAaCTAOMIBLHBIX KOT€PEHTHBIX
COCTOSIHMH BEIIISCTBA.

OcoOblii HMHTEpec BBI3BIBAIOT HEJOKalbHbIE A(P(GEKThl, aHAJIOTMYHbIE 3alyTaHHBIM
cocrosiausiM - vacturl  (DI1P-napamokc). IlposiBneHHss HEIOKaIbHOCTH B TOPCHOHHOM
(EeHOMEHOJIOTUH BKIIIOYAIOT B ce0s BO3ICHUCTBUSA HA 00BEKTHI uepe3 ux (ortorpadpuu [36], a
Takke Koppessiius Quykryarnuil puandeckux napameTpoB NPOCTPAHCTBEHHO Pa3HECEHHBIX
bparMeHTOB BelleCTBAa W pa3iuuHbIx jgaTuukoB [27, 37, 38]. B skcnepumenTax
B.I'' KpacHoOpbIKEBa BO3/EHCTBUE TOPCHOHHBIM H3JIyYEHHEM HAa ' YUI-TPAHCIATOP"
NPUBOJUT K IMOSIBJICHUIO KOTEPEHTHOI'O COCTOSIHUS HE TOJBKO B HEM, HO M B '4MIle-
MHIYKTOpE", KOTOpHIM sBiseTrcs, mo Bepcun KpacHoOphDKEBa, CIYyTaHHBIM MO CHUHY C
YHUIIOM-TPAHCIATOPOM Ha MakpoypoBHe [39]. Uwm-TpaHcnsTop W YUI-WHIYKTOP
MPEACTABISAIOT COOOM KYCKH HEKOrJa OJHOM MEeTaUIMYeCKOM IUIAaCTUHBI, pa3JIOMAaHHOW Ha
JIB€ YaCTH, U MOTYT OBITh YAAJIEHBI IPYT OT APYyra Ha MPOU3BOJIbHOE PACCTOSTHUE.

Kak MOXHO MHTEpNpPETUPOBATH 3TU IMPOSBICHUS HEJIOKAJIBHOCTH B paMKaX BbIJBUHYTON
runote3sl? B sxcnepumentax B.I'.KpacHoOpsikeBa reHeparopaMu SIBISIOTCS B OCHOBHOM
MakpoOOBEMBbl CIIMHOBO-IIOJSPU30BAHHOTO BEILIECTBA, T.€. CTAaTHYECKUE TOPCUOHHBIE
re"epaTtopsl. [Ipeanonoxum, 4To KOrepeHTHBIM MOTOK KBAHTOB HANPABIISAETCS TOPCUOHHBIM
TEeHEpaTOpPOM Ha YUI-TPAHCIATOpP, U OH BO30YXJaeT B HEM KOIEPEHTHOE IO CIUHY
COCTOSIHUE. CIIMHOBBIE COCTOSIHHUS OTIEJIbHBIX YACTHUL] BEIECTBA U3MEHSAIOTCS CUHXPOHHO.
Ecau B oTBETHOM (pparMeHTe IJIACTHHBI (YUI-UHIYKTOP) CIIMHOBAs MOACUCTEMA SIBISCTCS
KBaHTOBO-3allyTaHHOW, TO B HEM TakKe BO30YXKTAaeTCS KOTEPEHTHOE COCTOSHHE. JTO
COCTOSIHUE MOPOXKAAET HOBbIE KOT€PEHTHBIE IOTOKM KBAHTOB TOPCHOHHOTO MU3JIYYEHHUS yiKE
OT YWIIA-MHJIYKTOpa, M OTU NOTOKM JAEHCTBYIOT Ha BeUIeCTBO. TakuM oOpas3oM,
MPOCTPAHCTBEHHO-PAa3HECEHHBIE (PPArMEHTHI BEIIECTBA C HEJIOKAIHHON CBS3BIO MO CHUHY
YYaCTBYIOT B JIOKAJIbHBIX B3aUMOJIEUCTBUSIX KaX/IbIii CO CBOUM OKPYKEHHEM, a TOPCHOHHOE
U3JIy4EHHUE TEJIECIOPTUPYETCS Yepe3 TAKUE HEJIOKAJIBHBIE CBSA3M HAa YPOBHE BEILIECTBA.

D¢ deKTbl MOBBIIICHHON KOPPESIUH CIYYalHBIX TPOLECCOB MEXAY pa3eléHHBIMU
¢parmMeHTamMu 00pa3LOB BEIIECTBA IPOSBISAIOTCS OJaroAapsi KOrepeHTHBIM COCTOSIHUAM
BellecTBa. B HEKOrepeHTHBIX COCTOSHUAX (IYKTyalluM IOPOXKIAEHBI MHOKECTBOM
HE3aBHCHMBIX BKJIAJIOB OT OTJEJBHBIX YACTHI], U JaKE€ B CIIy4ae KBAHTOBOW 3allyTaHHOCTH
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HEKOTOPOM YacTH YacTHI[ MAaKpoOOBEMBI BEIIECTBA HE MOTYT IIOKa3bIBaTh 3aMETHOU
KOppessinuu Mexay oOpasuamu. M aumb TONBKO CHH(A3HOCTh COCTOSHMHA YaCTHUIL
NPUBOJUT K TOMY, UYTO 3HAUYMUTENbHBIE (IyKTyallMu B OAHOM 00paslie OTpa)karTcs
3HAYUTEIHHBIMU (IIYKTyallusIMU B IPYroM oOpasiie.

OTO0 MOXHO OOBSICHUTH CIeAyromMM o0pa3oM. Ecim Ta 4acTh yacTwil B TIepBOM 00pasIie,
KOTOpasi 3alyTaHa C YacThl0 YacCTHI[ BTOpOro oOpasma (Hampumep, aToMbl Ha TPaHUIIC
pasziioma), OyIeT MPUHUMATh YY4acTHE B KOJUICKTHBHBIX KOT€PEHTHBIX MPOIECcCax MEepBOTO
o0pa3ia, TO COCTOSHHE COOTBETCTBYIOIIMX aTOMOB BO BTOpPOM oOpasie OyaeT Takke
KOTEPEHTHBIM. DTa IpyIa YacTHII BO BTOPOM 00pa3ile CAYXHUT HCTOYHUKOM (3aTpaBKO)
KOTEPEHTHOTO  TOPCHOHHOTO  M3Jy4eHHUs, KOTOPOE, BO-TIEPBBIX,  MOIJEPKHUBACT
KOT€PEHTHOCTh 3TOW 3aTPaBOYHOW T'PYIIIBI, @ BO-BTOPHIX, PACIPOCTPAHSIET KOTEPEHTHOCTD
Mo BceMmy o0pasily. DTO KaueCTBEHHO OOBSACHSET, MOYEMY IMOJ JIEHCTBHEM TOPCHOHHBIX
TeHepaTopoB MPOSBISIOTCS A()(HEKThl CHHXPOHHBIX (KOPPETUPOBAHHBIX) HEIOKATbHBIX
baykTyanuid, a TakKe MEHSETCS IUCIEPCHs CKOPOCTEH PaJuOaKTUBHOTO pacmana Mpu
HEM3MEHHOCTH cpeHe ckopoctH [13], 1 3acTaBiser npeanoao uTh OOIILYIO MPUPOIY ITUX
3¢ dekToB.

6. 3akar0YeHue
KpaTko noBTOpIO CyTh BBIIBUHYTOM TUIIOTE3HI:

1. Oxpyxaromee 3emMil0 NPOCTPAHCTBO IPOHU3BIBAECTCA JIETKUMU HEHUTPAIbHBIMHU
YacTUIIAMH CO CIMHOM, KPAaTHBIM €IUHHIIE, W CJIa00 B3aMMOACHCTBYIOIMIMMH C OOBIYHOM
Matepueil. DT MOTOKH 00pa3yIoT emé 0JHy 000JI0UKY 3EMIIH.

2. COBOKYIMHOCTh CBOWCTB JTHX 4YacThIl Ja€T UM BO3MOXHOCTH 0Opa3OBHIBATH
MeTacTaOUJIbHbIE KOTEPEHTHBIE MOTOKH, KOTOPBhIE BOCHPUHUMAIOTCS UYYBCTBHTEIBHBIMH
JaTYMKaMH KaK (JaHTOMBI - 30HBI, OKOSIIHUECS M0 OTHOIICHHUIO K 3emiie. OTH 00pa30BaHUs
AQHAJIOTMYHBI BUXPSAM B aTMOC(Epe, HO MEHEE ITOABUKHBI.

3. B 3o0mnax HaXO0XJICHUA (baHTOMOB Pa3JIUYHLBIC (bHSquCKHe IIpoHeCChbl IMPOTCKAKOT
AHOMAJIbHO. AHOMAaJIBHOCTH 9THUX IIponecccoB CBsiA3aHa MMpCAIIOJI0KUTCIBHO C
MAaKpPOCKOIMMMYCCKNUMH KOICPCHTHBIMU COCTOAHHUAMU BCHICCTBA 110/ Z[eﬁCTBHeM TaKuX
KOT'CPCHTHBIX ITIOTOKOB boze-uactuil.

4. JlokanpHbIE TOPCUOHHBIE 3()()EKTHI, BUIUMO, 00YCIIOBICHB MMEHHO 3THUMU SBICHUSIMH, a
TOPCUOHHBIE ~ TI'€HEPAaTOpbl  NIPEJICTABISAIOT  COOOM  yCTpoiicTBa, TI'€HEPHUPYIOULIUE,
KOHIIEHTPUPYIOIINE U HANPABIISIOIINE 3TH OTOKH.

5. HenoxanwHble IMPOABJIICHUA BO3I[CﬁCTBPI$I TOPCUOHHBIX T'CHCPATOPOB MMCIOT KBAHTOBYIO
npupoay MU OOJIKHBI U3Yy4YaTbCA C MO3ULIMA KBAaHTOBOM 3allYTAHHOCTH MAKPOCKOIIMYCCKUX
KOJINYCCTB KOFepeHTHOﬁ MaTCpHHu.

I[aHHafI TUI0TE3a HEeN30SKHO MOpOKAACT MHOKECTBO BOIIPOCOB. ITocTanoBka ux BBIXOJUT

3a paMKH HACTOSIIEH CTaThH, XOTS MPEIBAPUTEIbHBIN CIIHCOK BOIMPOCOB MOT OBl BKJIFOYATh
CIIeIYIOIINE:
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* Kak 00pa3yroTcsi KorepeHTHbIE IOTOKHU ?

» Kak onu pa3pymarorcs?

*  Yro MOpoKJaeT pacCessHHOE TOPCUOHHOE U3JIy4YeHue?

* Kak B3anMOJeiicTBYeT KBAaHT TOPCHOHHOTO M3JIY4YEHHUsS C H3BECTHON MaTepueit?
* SIBisiercst TN KOTEPEHTHBIN MOTOK CTOSYEH BOJIHOM/COUTOHOM?

* KaxkoBa CKOpPOCTh TOPCHOHHOTO U3ITYUCHUS ?

» KakoBa macca ero KkBaHTOB?

ITocne mocTaHOBKH BOITPOCOB HGO6XOILI/IM OTaIl MMOUCKAa OTBCTOB HAa HUX KaK CO CTOPOHBLI
TCOpHUH, TaK U CO CTOPOHBLI SKCIICPHUMCHTA. be3 stux sramoB rumore3a TaK M OCTAHETCS
BCCT'O JIMIIb IIPEABAPUTCIIbHBIMU PACCYKIACHUAMMU.
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