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TexHono2uu ynpagaeHus. CKOpocmsto Xx00a 8pemeHU (XPOHAbHblLE MEeXHO02UU), 0ObIUHO,
pacemampuearomest 8 poiu nepcneKmueHblX mMemooog 8o30eticmaust Ha xo0 cobbimuil, a
markoKke Kak cnocob6 nonyueHus ueHHol uHgopmayuu. MeduyuHcKkue acneKkmot
pacemampueairomest pedko. B npednazaemoili cmambe nokasaHvl npocmele npumepslt U
nepcnexmugbl. NPUMEHEHUS. XPOHAIbHbIX MEeXHO02Ull 8 MeduyuHe, npexkoe ecezo, 8
2epOHMOI02UU.

Pa3paboTkaMu 110 TeMaTHKe «BpeMs» 3aHHMAaAHUCh aBTOPbI B pa3HBbIX CTpaHax,
HO MHE€ XOTeAOCh OBl OOpaTUTh BHHUMAaHHWE YUTaTeAd Ha paboThl PYCCKOTO
actpoHoMa Hwukoaas  AasexkcauapoBuuda KosbipeBa. Teopus  Ko3swipeBa
Ha3blBaeTCd «IIpUYMHHAd MEXaHHKa», TaK KaK OHa BBOJAUT B PacCMOTpPEHUE
ATOOBIX (PU3HYECKUX IIPOIIECCOB IIOHSATHE XOJa BPEMEHHU, YCTAaHABAWBAas CBS3b
«(IIPUYUHB» U «CAEACTBUd». Bpemda, B [gaHHOM TEOpPHH, OIIPENEACHO KakK
HEKOTOpad CKOPOCTB IIepexoa «IIPUYHUHBI» B «CACACTBHUE).

B 2003 roay s 3aHHUMAaACS 3KCIEPUMEHTAABHBIMH paboTaMU II0 yIIPaBASIEMbBIM
U3MEHEHUsSM CKOPOCTH XoJa BpeMeHH, coBMecTHO ¢ B. A. YepHoOpoB. Hamu
Obina momaHa 3agBKa Ha nateHT Ne 2003110067 ot 09 ampeaa 2003 roga.
BriepBrle B Mupe, Oblaa mokKazaHa (pU3HUYEcKas CyTb IIPOIlecca YIIPaBA€HUS
mapaMeTpaMH I[IPOCTPAHCTBa-BPEMEHH, KaK KOHTPOAHUpPyeEMOE€ H3MEHEHHE
IIAOTHOCTH 3(PHUPHOH cpenpl B 3aJaHHOM 00AACTH MIPOCTPAHCTBA, KOTOPOE
MOXKeT OBITH CO3aHO TEXHUYECKHMH cpencrBamMu. Ko3pipeB paboraa c
aHaAOTUYHBIMH ITPOILIECCaMM, He HCIIOAB3ys 3(pUpHble TEPMHUHBI. Buaumo, B ero
nybamkanmusax 2¢QUpP He [OOIMyCKascd HaydHod 1eH3ypod. OH HasbIBaa
co3maBaeMble UM O(P@EKTHI «BOAHAMH IIAOTHOCTH BpeMeHH». Ero mpoctelie
MEeTOAbI CO3JaHUS BOAH IIAOTHOCTU 3(PUPHON Cpeabl MOTYT OBITH MUCIIOAB30BAaHBI
JASl CO3[IaHUSI HOBBIX MEIUIIMHCKHUX TEXHOAOTHM, B YAaCTHOCTH, OAS YCHAEHHUS
AHTHUIHTPOIIHNHHBIX IIPOIIECCOB B KUBBIX OpraHU3Max.

Ko3pipeB 10Ka3aa B CBOUX 3KCIEPHUMEHTAaX, YTO AIOOOM IIpoliecc, HMAyIIUH C
U3MEHEHHEM SHTPONUU (PU3NYECKOH CHCTEMBI, F'€eHEPUPYeT TaK Ha3bIBaAEMYIO
«BOAHY TIAOTHOCTH BpeMeHH». B ero skcrnepumeHTax OBIAM [AETEKTHPOBAHBI
U3MEHEHHs] YaCTOThl KOAEOAHUM SAEKTPOHHBIX U MEXaHUYECKHUX [JATYHKOB,
KOTOpble OBbIAM PpPaCIIOAOKEHBI PSIOOM C IIPOLlECCaMM UCIIApPEHUS HAU
KpPHCTaAAU3allUN JKHUIKOCTH, PacTBOpPEHUsS caxapa u T.II. [lo TepMuHOAOTHU
PU3UKOB, 3TO IIPOILIECChI U3MEHEHUs (pa30BOro cocTogHUus marepuu. O4ueBHUIHO,
YTO TIIPOLIECCHI KPUCTAAAU3AIIMU U IIPOLIECCHI HCIApPEHUS CO30AI0T «BOAHBI
IIAOTHOCTH» PA3HOTO CBOMCTBA, OHU I10-pPa3HOMY BO3AEHCTBYIOT Ha JATYUKU.

[TonpobHO, maHHas Teopud Oblaa paccMmorTpeHa U pasButa PposoBriM A.B. B
kHHure «HoBbIE KOCMHYECKHE TEXHOAOTHM». KpaTKo, ynpaBAsi€eMble H3MEHEHUS
IIAOTHOCTH 3(pUPHOI cpenrl B 3aJaHHOM OOBEME IIPOCTPAHCTBA MOTYT OBITH
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CO3/IaHbBI 110 aHAAOTHH C ra30AWHaMHKOH, HAlIpUMep, BUXPEBbBIM METOIOM, IIPU
HUCIIOAB30BaHUM 3ACKTPOMATrHUTHBIX U3AYYATEACH CHEIIMaAbHOM KOHCTPYKIIHH.
[pyrue MeTonpl IIOAYYEHUS U3MEHEHHH ITAOTHOCTH 3(PUPHOH cpenbl OCHOBAHBI
Ha (pas30BBIX IIepexo/ax BeIlecTBa, TO €CTh, Mbl MoxkeM paboTaTh ¢ 3pUpHOH
cpenoil He TOABKO DAEKTPOMATHUTHBIMHU METONaMU, HO U OIIOCPENOBAHHO IIyTEM
U3MEHEHUsl I[IapaMeTpPoOB CYIIeCTBOBaHUS MaTepHaAbHOro obbekTa (pabouero
Teaa). Hampumep, B TBepAoOM TeA€ M B KHUAKOCTH 4YacThb d(pupa BOBAEUEHA B
MeKaTOMHBIE CBSI3M, KOTOpPbIE pa3pyLIaloTCd IIPU HarpeBaHUU U IIepexoe
JAHHOTO BeIlleCTBa B I1apoo0pas3Hoe cocTossHue. BricBoOoxkAeHNE 3(prpa B 9TOM
epexone H3 TBEPAOT0 HAM 3IKHAKOTO COCTOSIHUA B IIap CO30aeT BOAHY
IIOBBIIIIEHHOH ITAOTHOCTHU 3(pHupa, KOTopas PacCIpOCTPaHSETCS B IIPOCTPAHCTBE
BO BC€ CTOPOHBI OT IIEHTpa IIpollecca HUCIapeHUs, IIOCTEIIEHHO 3aTyxad IIpH
yaaseHuH oT IieHTpa. [Ipu obpaTHBIX IIpolleccax, HalpUMep IIPH 3aMep3aHUHU
BOJbI, KPHUCTAAAM3AIINM HACBIIIEHHOTO pacTBOpa CAOU HAU IIPU OCTBIBAHUU
pacraaBa MeTaara, dYacThb 3pHpa N3 OKpPYzKAalolllel cpeabl BOBAEKAETCS B
obpasoBaHte MeXKaTOMHBIX CBA3€H TBEPAOIO BEIllECTBA. DTOT IIPOIIECC CO30AET
BOAHY YMEHBIIIEHUS IAOTHOCTHU 3(pHpa B OKPYZKAIOIIleM ITPOCTPAHCTBE, TO €CTh,
apUp BTEKAET CO BCEX CTOPOH K IIEHTPY IIpollecca KpPUCTaAAN3AIINN. PPOAOBBIM
A.B. mnOpenmaoxKeHBI ps MeTONOB (POKYCHPOBKH [HJAHHBIX BOAH, C I€ABIO
IIOAYYEHUSI MaKCUMaABHOTO 3pdeKkTa.

MHorre uHcCCAeZoBaTE€AM OTMEYaAW CE30HHBbIE U CyTOYHBIE M3MEHEHUS
napameTpoB  adupHOM  cpenbl. [lompobHO, MOXKHO  O0O0paTHUTBCA K
9KCIIEPUMEHTAABHBIM HCCAEJOBAHUSIM " MHOT'OAETHHM HaOAIOIEHUSIM
AnekcaHnpa MuxaiiaoBuya MwumimHa, orryOAMKOBAaHHBIMU B ero KHure «Hagaaa
BeIcuIed ¢u3ukm». B pamMkKax mnpenaaraeMod TeOpUH, MOaHHblE H3MEHEHUS
MOXKHO O0OOCHOBaTbh, HaIpPUMeEpP, CE30HHBIMH ¢ CyTOYHBIMH IIPOIlECCaMU
UCIIapeHHs UAU KPHUCTaAAHU3aIlUN BOAbI B OKPYXKAaIOIIIEH cpefe.

Banum AaekcanapoBud YepHOOpPOB paboTas c APyroil TeXHOAOTHEH H3MEHEHUs
CKOPOCTHU XOla BPEMEHH, KoTopad Oblra HaMH 3KCIIEPHUMEHTAABHO IIPOBEpPEHA B
2002-2003 ropax. CnennuaspHble KQTYIIKH, I10 KOTOPBIM ITPOXOAHUA UMITyABCHBIHN
SAEKTPHUYECKUH TOK, PacCIlOAaTaAuCh Ha CEepHUUIeCKOM KOPIIyCce, co3aaBasl TaK
Ha3bIBAEMYIO «CXOALIIYIOCS 3ACKTPOMArHUTHYIO BOAHY». Ha MoOM B3ragm, 3To
OOWH W3 BapPHUAHTOB CO3MaHUA U3MEHEHHd IMAOTHOCTH 3(pupa B ILIEHTPE NaHHOH
chepudeckoll KOHCTPYKIMH. OTMeTruM, 4To YepHOOPOB BIIEPBBIE yCTAHOBUA
3aKOH M3MEHEHUd MOIIHOCTH co3aaBaemMoro 3¢dgeKkra ¢ paccTOSTHHEM OT
HeHTpa. [JaHHbIH 3aKOH HMeeT BHI 00paTHOM KyOHMYeCKOM 3aBHCHMOCTHU, YTO
HoATBepPkKAaeT Teopuro PpoaoBa 0 3aBUCUMOCTH CKOPOCTH XOJa BPEMEHU OT
00BbEMHOM MAOTHOCTH dUpa.

[lanee, ToBOpss O CKOPOCTH XOJa BPEMEHH B IIPOCTPAHCTBE, HMEET CMBICA
HCIIOAB30BaTh TEPMUH «CKOPOCTH CYIIECTBOBaHUA 0OBEKTa», TaK KaK BCe
MaTepuasbHble 0OBEKTHI HAIIEro IIPOCTPAHCTBA-BPEMEHU MOXKHO ITPEACTaBUTH
B BHE HEKOTOPBIX IIPOIIECCOB B 3(PUPHOH cpene, C XapaKTEePHBIM CIEKTPOM



4acTOT. YIpaBA€HHE CKOPOCTBHIO CYILIECTBOBAHUS MAaTEPHUAABHBIX OOBEKTOB
BO3MOXKHO, IIPHU U3MEHEHUIX ITAOTHOCTHU 3(PUPHOMN Cpebl.

[asa OGHOAOTHYECKHX OOBEKTOB, BEAMYHNHA IIAOTHOCTH OKpyzKarollled acupHOH
cpenbl HABAGETCS BaXXHBIM (PAKTOPOM, BAHUSIOIIMM Ha BCe 3IKU3HEHHBIE
IIPOIIECChI, B TOM YHCAE, Ha IIPOIIECCHI PETeHEPAIINN B OMOAOKEHUS KAETOK. JTO
00BSICHAET pa3AHYHbIE U3MEHEHUsI CAMOYYBCTBUS YE€AOBEKA BECHOM U OCEHBLIO, U
ApPyTHe CUMIITOMEI, CBSI3aHHBIE C IIPOIleCCaMU B OKpYyzKarollel cpene.

pyroe Ha3zBaHUEe OaHHON 3(PUPHOM TEXHOAOTHMU H3BECTHO KaK «IIPOAOABHBIE
9AEKTPOMATHUTHBIE BOAHBD» B 3dupe. [lo Teopuu reHepaluu MOaHHBIX BOAH,
MOKHO 00paTuThbcs K padoram [Ipodeccopa Kupuansa [TaBaoBraa ByrycoBa. Mbr
paboTaau ¢ HUM 110 naHHo TeMe B 2004 roxy, B Komnianuu OOO «AabopaTopusa
HoBrix TexHosormit dapaneii». Hamu ObIAM IIPOBEAEHBI Psif KCIIEPHMEHTOB,
KOTOpbIe IIOKa3aAW BAHSHHE BOAH IIAOTHOCTH 3(HUpa Ha CKOPOCThH paclana
HU30TOIIOB.

Teoperndecku, aroboe wM3MeHeHHE OOBEMHOM IIAOTHOCTH MAaTepUU HAU
SACKTPOMArHUTHOM OSHEPTHUHU CO34AaeT IIPOAOABHYIO BOAHY B OKpPYZKaloIlleM
npoctpaHcTBe. OOBIYHO, IIPOAOABHBIE BOAHBI HU3y4alOTCS B IEASIX CO3MaHUS
HOBBIX CpPEJACTB CBH3M, TaK KaK OHHM o00AafaioT BBICOKOH ITpOHHUKAaIoNleH
cmoco0HOCThI0. OOHAKO, SAEKTPOMArHHUTHAs KOMIIOHEHTA MOAaHHBIX BOAH HeE
dBASETCS 00d3aTeAbHOM [OAS BOAHBI TIAOTHOCTH 3(UpHOH cpenbl. [JaHHad
TeMaTHKa OTHOCHUTCS K 00AACTH H3y4YeHUs I'PaBUTAIIMOHHBIX BOAH, ITOCKOABKY
rpaBUTAIMIO TAKyKe MOIKHO IMPEACTaBUTh, KaK IPaAHueHT 3(PUPHOTO NaBAEHUS.
B 1690 roay mBeliniapckuii mareMaTuk Hukonac ®atmo ge [lyuabe, U 3aTEM B
1756 2XKopx-Ayu Ae Cax B 2KeHeBe, MIPEOAOKHUAH IIPOCTYIO SPUPHYIO
(KUHETHYECKYI0 TEOPHI0 TIpaBHUTALlMHW», KOTOpas JMHasa MEXaHHU4YECKOe
o0BsICHEHHE TpaBUTAIlMOHHBIX cHUA HploToHa. OTO rpaBHUTAlMOHHAs TEOPUdd
«3(PUPHOTO FKPAHUPOBAHUS» IT03BOAIET OOBICHUTDL AEHUCTBUE CHUA IPUTSIKEHUSI
HebeCHBIX TeA, a TakKKe [OaeT KOHCTPYKTUBHBIM IIyTh  pPa3BUTHULA
AHTUTPABUTALIMOHHBIX TEXHOAOTHH.

HNrak, MBI HMEEM HECKOABKO pPAa3AWYHBIX IIOAXOA0B K BOIIPOCY CO30aHUL
U3MEHEHHH IIAOTHOCTH 3(UpHOH cpenbl. [Ipemaararo oOCYyAUTH BO3MOKHOCTH
opranuizanuu HUOKP o fanHOM TeMe, C IPUKAQAHBIMU LIEAIMH MEIUIIHMHCKOTO
xapakrepa. Memuko-6mororudeckuii 3p¢ekT, B JaHHOM CAydae, OCHOBAaH Ha
AHTUIHTPOIIUHUHOM 3PdeKTe VHIOPSAOUYUBAHUS CTPYKTYPbl (PUIHUECKUX
00BEKTOB U OHMOAOTHYECKHX OPraHU3MOB, KOTOPBIM MBI OXKHUOAEM IMOAYYUTH B
obaacTu IIOBBIIIIEHHOM IIAOTHOCTH acpupHOH cpenpl. [Tpumepamu
YIOPSA0YUBAHUS CTPYKTYPhI MATEPHUH MOTYT OBITH H3BECTHBIE SKCIIEPUMEHTHI C
oupamMugaMu, B KOTOPBIX 3(UPHBIE IMOTOKU (POKYCHPYIOTCS B OIIPEAEACHHOM
Touke. [IpocThIM HM3BECTHBIM MPHUMEPOM 0300PaBAUBAIOIIEH poLEeayPbI
dBAGETCd pycCKas I[IapHAKa, B KOTOPOM HMEETCS BO3MOXKHOCTH HCIIAPATH
JKUJKOCTb Ha FOpdgYHUX KaMHIX, UTO ABASETCS OAHUM W3 BapHaHTOB TeHepalluu
«3(pUPHOM BOAHBI TIAOTHOCTH». [IPEAIIOAOKUTEABHO, O6oAee MOIIHBIE 3PGPEKTHI



MOXKHO TIIoAy4YaTh Ha ((pas30BbIX II€pexofax B CBEPXIIPOBOAHUKAX, IIpU
UCTIapEHUU METaAAOB, a TakxKe IIpU (POKYCHPOBKE IIOAYyYaEeMbIX BOAH B
3a/laHHOM TOYKE.

PasymeeTcsi, Hac UHTEPECyIOT KOMMEPUYECKUE aCIIEeKThl N3y4aeMbIX TE€XHOAOTHH.
[IpennoaaraeTcd MOAYYUTH IIATEHTHI U UCIIOAB30BAaTh IIOAyYE€HHBIE PE3YABTATHI B
IpaKTUYECKUX IeAsaX. [Ipuraamniaio 3aHTEPECOBAHHBIX MHBECTOPOB, UMEIOIITHNX
II0A€3HbIE€ NEAOBbIe KOHTAKTHI B cepe MeOUIIMHBI, IIpeKae Bcero, B obaacTu
T€ePOHTOAOTHH.
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