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H3yuenue «HeINeKmpoMazHUMHbBIXY Noaell NPOBOOUMCS 8 O0KIA0e HA OCHOBE AHANU3A PUIUUECKUX
IKCNEePUMEHMO8 U HADII0OeHUll, OMMAIKUBAACL OM NOCMpoeHHOoU agmopom Duzuueckou Modenu
(Oanee ©OM) oe3Inepeemuueckux nonei. DM cmpoumcs 6 cledyrWUx NPeOnoodlce-
HUAX: CApaseouBoCmuU 3aKOHA COXPAHEHUs dHepaUull, CnpasedusoCcmu npeocmasienul usude-
ckou meopuu noas, cnpaseorusocmu CTO, 6 motl e€ wacmu, co21aCHO KOMOPOU IHepeemuiecKull
00BeKm He MOodicem npesvluiams cKopocms ceema. M3 uccrnedosarnus ¢ nomowvio @M pezyromamos
COBPEMEHHBIX PUUUECKUX IKCNEPUMEHMO8 U HAOII00eHUl, cledyem Cyuwecmeosanue be3snepeemi-
YyecKuUx Hemamepuaibhvix nonei (Oanee F), umeowux HeoObIKHOBEHHO OOIbULYIO OAILHOCIb Oeli-
CMBUs, BCEnPOHUKAIOUWYIO CHOCOOHOCMb, CHOCOOHOCMb 83AUMOOEUCMBOBAMb C MAMEPUATbHBIM MU-
pom. CTO ne 3anpewaem nonsam F umems kaxyto yeoono ckopocms. B @M evinsneno cywecmeosa-
HUe HeCKOIbKUX munos noaei F nianem, 36€30 u nnanemol 3emas. Hekomopuie ux ceoticmea kpamko
ONnuUCHIBaemcsi 8 00KIA0e, 8 0CHOBHOM 8 Mepe, 00CMAMOYHOU 0Jis1 aHanusa Habarodernul no Kozvipesy.
C nosuyuu cywecmsosanus noneii F, na 6aze sKcnepumenmanbHulX OAHHbIX, 6blA6IAemcs (usuye-
CKasi npupooa 3anymaHHblX COCMOAHUN MUKPOCKONUYECKUX U MAKPOCKONU4ecKux oovekmos. Ilpeo-
noaazaemcs, Ymo c6:13b 3aNYMaHHbIX 00bEeKMo8 0CYWecmenaemcs «HeINeKMPOMASHUMHbIMUY Oe3-
9HepeemuyecKUMU NOIAMU, d 3anyManHOCmb 00bEeKMOo8 GO3HUKAem 3a CUém UX HeoObIKHOBEHHO
0Cmpo20 UHGOPMAYUOHHO20 pe3oHanca. Paccmompenue 3anymanHoCmu 31eMeHmapHblX Yacmuy
npueeno K 8bl600y 0 CYWeCmeo8anull HeMamepualbHol NAMAMU MAmMepualbHblx 00beKmos, npu-
cymcemeue KOmopou HUKAK He NPOSGIAemcs 8 MamepuaibHulx npusHakax obvekmos. Ha ocnoge
cywecmeoganusi noneii F o0vacHAOmca Hekomopbvle A61eHUs 8 HCUBOL NPUPOOe U 8 COYUANbHOU
cghepe. Cospemennasn Ouonro2usi yCmano8uid, Yymo eciu 0bl Cyuecmeosal HemamepuaibHblil opea-
HU3amMop 8 OONONIHEHUE K COMAMU4ecKol cucmeme, mo Ovliu Obl NOHAMHbBL MHO2UE OUOLOUYECKUe
A6/IeHUSA, KOMOpble celiyac He umerom obviacHeHus. Bviosueaemces kanouoam na mecmo opzanusa-
Mopa - HemamepuaIbHAsl NAMAMb COMAMU4eckol cucmemsl u eé cenoma. Ocoboe eHuUManue yoeneHo
NPAKMUYECKOMY 3HAYEHUIO UCCIeO008AHUI.

Kniouesvte cnosa: monucmuyeckas gunocogus, HemamepuaivHvle U UHGHOPMAYUOHHbLE NOJIS, B03-
oelicmeus naarem u 36é3a, npupoda 3anymdaHHoCcmu, HemamepuajilbHas namAintb, KOCHUMUBHble Cno-
COOHOCMU, 2eHOM, DbLICMPAsL 800U, B030€lCEUS CMBLCII08, YPABIeHUe NPpoyeccamul, OONoHe-
HUe K comamudyecKkou cucmeme

BBenenue. V3yueHne «HEAIEKTPOMArHUTHBIX) ITOJICH MPOBOJAUTCS B IOKJIAIC HA
OCHOBE aHaJIM3a COBPEMEHHOTO (PM3MYECKOTO IKCIMEPUMEHTAIBHOTO MaTepuasa, OT-
TaKUBasICh OT HaualibHOU Du3nueckoit Monenu (OM) de3rnepeemuueckux noyei.
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B noxmnane ne Oyner ¢popmyi, Tak kak @M ocHOBaHa Ha aHAIM3E PE3yJIbTATOB
AKCIIEPUMEHTOB. A UMEIOIINECS B HACTOSIILEE BPEMsI SKCIIEPUMEHTBI HE AAt0T UPpo-
BbI€ MAaCCHUBBI, U3 KOTOPBIX MOYXHO OBIJIO OBl YCMOTPETh KOJIMYECTBEHHBIE 3aKOHOMED-
HOCTHU. DKCIIEPUMEHTHI celyac JaroT MaCCUBBI JAHHBIX THIIA — €CTh BO3EICTBUE, WIH
HET BO3JIEHCTBUS, OO0JIbLIE BO3/IEHCTBUE, UM MEHbILIE BO3AEUCTBUS O€3 KOIUYECTBEH-
HbIX MaccuBOB. Kak ke mocTynuTh B Takod cuTyauuu? IlepBoe, MO)KHO HUYETO HE
nenatb. Bropoe, MOXKHO JIOTHYECKH, 0€3 MaTeMaTUKH, U3BJIEKATh CBEICHUS U3 HAa0II0-
JaeMbIX SIBICHUI, TOJJOOHO TOMY, KaK IpeBHUE IPeKu, 03 COBPEMEHHOM MaTeMaTHKH,
JaJIi BETTUKOJIETIHbIE 00pas3iibl Joruueckoro uccinenoBanus [pupoasl (HaTypdunoco-
¢us). Joknaguuk nowmén no Bropomy mytu. Koneyno, ¢ Mmarematukoi ObLIo OBl Jierye
aHaAJIM3UPOBATH IKCIIEPUMEHTHI, TaK KaK MaTeMaTHKa aBTOMATU3UPYET UCIIOIb30BaHHE
noruku. I[lpaBna, mpu 3TOM OBIBA€T HEMPOCTO MOHATH PUIUUECKUI CMBICIH, (r3HUe-
CKUI MEXaHU3M PE3yJIbTaTOB, ONMCHIBAEMBIX MATEMATHUECKUMHU ONIEPALIUAMHU, KaK 3TO
MHOTJ]a UMEET MECTO, HAalpUMEp, B KBAHTOBOM TEOPUHU.

VYkazaHus Ha CyIIECTBOBaHUE OE3PHEPTeTUYECKUX HECUJIOBBIX BO3/ICHCTBHIMA
MO>XHO HAWTH B TMOMBITKAX MOHUMAaHUS (PU3WKN KBAaHTOBBIX SBJICHWN. B KBaHTOBOM
¢uzuke, mo MueHuto akagemuka doka B. A., npumMep «HECHIIOBOTO B3aMMOICHCTBHS
MOKHO YCMOTpeTh B peanu3anuu npunuumna [layns [1]. [lo muenuto ®oxka, ommdka
OWHIITENHA NPU paccMOTpeHuH napagokca I[P cocTouT UMEHHO B OTPULIAHUM BCS-
KHUX B3aUMOJICHCTBHM, KPOME CHIIOBBIX, TOT/Ia KaK OCOOEHHOCTh MOBE/IEHUS KBAHTO-
BbIX O0BEKTOB, puKcupyemas napagokcom DIIP, u ecTh sicHOe yka3aHUe Ha CYIIECTBO-
BaHUE «HECWJIOBOTO B3anumoAehucTBus» [2]. [lo muenuto Anexkcanapona A. /1., B CBOM-
CTBax MCHU-QYHKIMU MOKHO BUIETh YKa3aHHE Ha CYIIECTBOBAHME HEKOW HECHUJIOBOM
0e39HepreTuYecKou CBsI3U B KBaHTOBOM (pusnke [3]. OH nuiet: «Mbl MOXKEM HE Mpe/I-
CTaBJIATh ce0e PTOM CBSI3M HAIJIAIHO, OHA MOXKET OKa3aThCsi HEOOBIYHOM ..., HO MBI
JOJDKHBI TPU3HATh HAJIMYKUE CBSA3HU, €CIU TOJbKO MPUHUMAEM KBAHTOBYIO MEXaHUKY
BCEPHE3 U CUMTAEM, UTO MCU-PYHKIIHS €CTh MPEACTABUTENb COCTOSIHUSD [3]. B Teopun
[Mumosa I'. U. BcTpewatorcs O0e33HEPreTHIECKUe KPYUEHUSI U SHEPTeTHUECKUE KPY-
YEHU MPOCTPAHCTBA.

B He xBanTOBOM (pr3mKe Takke 0OOHAPYKEHBI MPU3HAKU CYIIECTBOBaHUS 0€32-
HepreTudyeckux nojei u Bozaeicteuil. Tak, [ITnons C. 3. BCKPBUI U UCCIIEIOBAIT BIIU-
saaus JIynsl, CoNHIIA U ITAHETHI 3€MJISI HE Ha CAMH 3€MHBIE IPOLECCHI, a HA CIIELNAIb-
HbI€ TUCTOTPAMMBbI CKOPOCTH MPOTEKaHUs ATUX MpoiieccoB. OH 0OHAPY KU CUHXPOH-
HOCTb U YHUBEPCAIBLHOCTH (10 CYTH, MOYTH OJIMHAKOBOCTH) ATUX BO3/IEUCTBUI HA yKa-
3aHHBIE TUCTOTPAMMBI CAMBIX Pa3HBIX MPOLIECCOB - OT LIYMOB B I'PABUTALIMOHHBIX aH-
TEHHAaX U XUMUYECKHUX PEaKIUN 1O AIEPHBIX PacnajoB, IJ1€ YPOBEHb SHEPrOHACHIIICH-
HOCTH IPOLECCOB OTJIMYAETCS HA ACCATKHU MOPAAKOB. Mlcxoas U3 Takoi HE3aBUCUMO-
CTH pe3yJIbTATOB BO3JACHCTBHUI HA THCTOrPAMMBI OT SHEPrOHACBIILIEHHOCTH YIIOMSIHY-
ThIX mporieccos, [lIrons C. D. caenan yke B KJlacCUYECKON (U3HUKE BBIBOJ O Oe33Hep-
2emu4yHocmuy BO3JEUCTBUI HA TUCTOrpaMMbl. B kauecTBe MHCTpyMEHTa BO3/ICUCTBUS
Ha TUCTOTPAMMBbI OH BBIIBUHYJI MIPEITOIOKUTENBHO (QIFOKTYaIuH IPOCTPAHCTBA-BpE-
MEHU T10/] BO3JICHCTBUAMH HEOSCHBIX TEJI U 3€MJIH, TTOCKOJIBKY, 10 €r0 MHEHHUIO, TIPO-
CTPAHCTBO-BPEMsI — 3TO €AMHCTBEHHOE 00111e€e /ISl CTOJIh PA3HOPOIHBIX MPOIIECCOB |35,
6, 7].



AxumoB A. E. 61u3ko mogomén k uaee o 0e33HepreTudeckux noisax. OH Ha3bI-
BaeT IMOJIA paccMaTpuBaeMbIX MM reHepaTopoB TopcuoHHbIMU Tossimu (TII). Co-
IJIACHO €r0 B3TJISJaM, IUTUPYIO: «Ha cec00Hs 0uesUuOHO MobKo mo, 4mo daue 00-
CMYNHbL 00CYAHCOEHUIO me ncuxogusuieckue 3¢gdexkmol, 8 KOMOPLIX 3AMEMHASL Pu3u-
yeckas paboma ne cogepuiaemcsi. Toeoa TII npeocmasnsaemcs gusuueckum azeHmom
1o npeuMywecmasy ¢ 04eHb HU3KolU IHep2oémrkocmoio. Kpome moeo, ona Tl ¢ npomu-
BONOJIONCHOCMb U3BECMHBIM DU3UUECKUM NOJAM SHEPeUsl, 86ePOAMHO, 8000uje He S6-
nsilemcs pyHoamenmanvHou xapakmepucmukou... Ecau snepeoémrxocmu TII mana, mo
€20 UHPOPMAYUOHHASI EMKOCMb, HANPOMUS, NPeoCmasisiemcs YOUsUmeabHo 00Jlb-
woi.» [4].

Takum 00pa3oM, 1 KBaHTOBasl PU3MKA, U Kilaccuueckas pusmka TpedyroT pa3Bu-
THSI TIOHUMAHUS CYILIECTBOBAHUS OE€39HEPEreTUUECKUX TMOJIEH U BO3JICUCTBUMN, €CIIH,
KOHEYHO, OHM CYIIECTBYIOT. [Ipruém, npuHIMO X BO3AEUCTBUN JOJDKEH CYLIECTBO-
BaTh B 00enx (pu3MKax, MogoOHO TOMY, KaK MPUHIIUAI BO3ACHCTBUHN IICKTPUIECKUX
noJiel cyuiecTByeT B 0oenx ¢usukax. ®M nocsmiena nanHoMy pa3Butuio. OcobeH-
HOCTbIO OM sIBIIIETCS TO, YTO OHA CTPOUTCS HE KaK CJIEICTBHE UCXOIHOTO QyHAaAMEH-
TaJbHOTO TOJIOKEHUS, TO €CTh, HE OT OOIIEro K 4YaCTHOMY, HO CTPOUTCS HE MpPHUIY-
MaHHO, KaK CIJIEJCTBUE PE3yJbTAaTOB SKCIEPUMEHTOB, APYTUMH CJIOBAMH, KaK Clel-
cTBUE OTBETOB [IpHupoabl Ha MOCTABIEHHBIE B SKCIIEPUMEHTAX BOIMPOCHI, TO €CTh, OT
AKCIIEPUMEHTAJILHOTO YacTHOro K o0meMy. Havanbnas @M nomkHa pa3BuUBaThCS U
YTOUHATHCS IO MEPE HAKOIUICHHUS YKCIIEPUMEHTAIFHOTO MaTepuana. Jlokmas ciemxyer
pabortam [6, 7, 11].

®M crpourcs:

1. B paMKax CIpaBeUIMBOCTH 3aKOHA COXPAHEHUS YHEPTUU;

2. B paMKax CIpaBeAJIMBOCTH MPEICTaBICHUNA (U3NYECKON TEOPUU TOJISL O TOM,
YTO BO3/EMCTBUE NEPEHOCUTCS HA PACCTOSTHUE B HAILIEM TPEXMEPHOM ITPOCTPaH-
CTBE HEKMM (PM3MUYECKUM TOJIEM, PACTIPOCTPAHSIONIMMCS B TOM K€ MPOCTpaH-
CTBE;

3. B paMKax CHpaBeUIMBOCTH clieluaabHOi Teopun oTHOcuTenbHOCTH (CTO) B
TOM €€ 4acTu, COrNIaCHO KOTOPOI HEPTeTUUECKUI OOBEKT HE MOKET IMPEBBIIIATH CKO-
pocTth cBeTa. (CylecTBYIOT COMHEHUS B cipaBeyiMBOCTH U HYykHOCTH CTO, Tak Kak,
Mo JTaHHBIM HEKOTOphIX uccnenoBareneil, CTO npoTuBopeuuT onpenenéHHbIM acTpo-
¢buznueckuM HaOIIOACHUSIM U JaHHBIM O paboTe HuKIndeckux yckoputenei [31]. Ox-
Hako, eciau oTBepruyTh CTO, moutu Bee BBIBOJABI HIKE OCTaHyTCs NpexHumMu. Ho,
MOCKOJIbKY MOAABIISAIONIEE OOJBIIMHCTBO HAYYHOTO coodniecTa goBepsieT HpiHe CTO,
YUUTBIBAIO 3TO, YUUTHIBAIO YHKT 3 ¥ IMOKA3bIBAl0, YTO MOM BBIBO/IbI HE IPOTUBOpEYAT
CTO.)

Kak Bunnm, ®M cTpouTCs B pamMKax CIPaBeIIMBOCTH BAKHEMIIUX ITOJIOKEHUN
CTaHAApTHOM akaaemudeckon ¢usuku. [Iprnuém, HETIOHATHBIE HETOKATBLHBIE B3aUMO-
AeicTBUsl, He MOTpeOoBaMUCh /Il OOBSICHEHUS SABIEHUI, paccMaTpuBaeMbix B OM.
Hurpae He yTBepkaaro, 4TO 3TO EAMHCTBEHHO BO3MOXHAS MOJIEIb.

Yacts 1. Be3snepreruueckue nojsi. Opunuanbaas actpoduszrka HaAEKHO J10-
ka3zana Takoi Te3uc: «nianemoi, a mem 6onee 3663061, He MO2YM GIUAMb HA 3€MHbLE
npoyeccvl NocpeocmeomM CE0UX IHepeemudeckux noJet (umvie noii ouyuanbHas
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Hayka e paccmampueaem)y. JlokazaTenbCTBO OCHOBAHO Ha MpaBujie yObIBaHUS JIIO-
000 SHEPTETUYECKOTO 1OJI KaK 1/72 1im ObICTPEE C paCCTOSHHUEM 7 OT €r0 MCTOYHHUKA
B COYETAHMH C y4ETOM peanbHOCTel acTpodusuku [6, 7]. YobiBanue kak 1/72 ecth
CJIEICTBHE 3aKOHA COXPAHEHUSI SHEPTUU.

Iosicnenue nisa He puzukoB. [Inanersr B Macmrabe COMHEYHONW CUCTEMBI, a
3BE3/IbI B MACIITA0E MEX3BEZHBIX PACCTOSIHUH, SBISAIOTCS (PU3MUECKUMU MOYTH TOY-
kamu. [lyCTh OT TOUEUHOTO UCTOYHMKA pACIPOCTpaHseTcs chepuyecku CUMMETpUY-
HOE T0JIe (U36ecmHoOe UlU ewé He U3BeCMHOe HAM Ce200Hs), a SHEPreTHIECKasi MOIII-
HOCTbh MUCTOYHHMKA MOCTOSIHHA BO BpeMeHu. [locTtpouM cdepy S, paauyca r ¢ HeHTpoM
B McTouHuKe. Ilnomans cdepsl S, paBua 4. IIpu 3TOM, UMEHHO B CHILy 3AKOHA CO-
XpaHeHusi IHepeuu, CYMMApHBIM MOTOK 3HEpruu noiist P yepes moOyto chepy S, npu
mo0oM e€ paauyce » JoJKeH ObITh oiMHakoBbIM. Ho Toraa, ¢ Hapactanuem paaunyca
¥, OJTUH U TOT K€ CYMMAapHBII TOTOK YHEPTHH M0JIs1 P pa3MasbIBaeTcs 1Mo BCE OOJbIIIEH
wiom@anu 471 cepsl S,, a IIOTHOCTH IIOTOKA SHEPTHU p, paBHast p = P/ 4wr?, yobiBaeT
kak 1/r*. B uTore, mioTHOCTh MOTOKA SHEPIUH 3TOT'O TOJIsI BMECTE ¢ MHTEHCUBHOCTBIO
TIOJISL, JIOJDKHBL, 6 CULY 3aKOHA COXpaHeHus sHepauu, yoblBaTh Kak 1/r* 110 Mepe yaa-
JICHUs] OT UCTOYHHKA (MJIM OBICTpEee, €ClIM €CTh MOIJIOIICHUE TOJIs CPeloil) He3aBH-
CUMO OT pu3NUecKOi MPUPOABI ITOr0 moJs. [Tpuuém, paccrosguus ot 3emiu A0 1ia-
HET, 3BE3/] ¥ TAJIAaKTUK (BEJIMYUHBI ) CTOJIb BEJIMKH, YTO MHTEHCUBHOCTD UX MOJIEH Ha
3emuie yObIBaeT 10 NpeHeOpekumMoro ypoBHs. COOTBETCTBYIOIINE YUCIEHHBIE OLEHKH
YHIOMSIHYTOM MHTEHCUBHOCTH C YUYETOM peanbHOcTel acTpodu3uku (B OLIEHKaxX HcC-
TIOJIB3y€ETCs HE TONLKO (opMmyna p = P/ 4nr?) NIPUBOAAT HAYKY K BBIBOAY: dHEpre-
THYeCKHUe MOJIsl MJIAHET, 3Bé3/] M rajJIaKTUK He MOTYT BJIHUSITh Ha MPOLECCHI, MPO-
ucxoasiue Ha 3emJe.

OnHako, BO MHOXECTBE COBPEMEHHBIX (PU3MUECKUX SKCIEPUMEHTOB 3aperu-
CTPUPOBAHBI Pa3HOOOPa3HbIC BO3JICUCTBHUS TUIAHET, a TAKXKe OMMDKANIIMX 3BE3 U Ja-
NEKUX TaJJaKTUK Ha MPOLIECChI, MPOUCXOAsIINe Ha TiaHeTe 3emis. Peub uaér o mexa-
HUYECKHUX, dJIEKTPOMEXaHUUECKUX U (PU3UKO-XMMHUUYECKUX 3€MHBIX Mpolieccax, O BiIu-
SHUAX TUIAHET Ha 3emuieTpsicenust u T.4. [6, 7, 8, 33]. Tem cambim, B cuity Te3muca,
[Ipupona coobmaer Ham, 4TO HEOECHBIE TEJa BIUAIOT HA MPOIECCHI, MPOUCXOISIITIE
Ha 3emie, TIOCPEICTBOM CBOMX Oe39Hepeemuieckux Tojiel F' maxe Ha MEXIUTAHETHBIX
U MEX3BE3MHBIX paccTosHmsIX. ClemoBaTeNbHO, OE39HEPTeTUUYECKHUE IOJS CyIIe-
CTBYIOT. [IpousimrocTpupyto ckazaHHOE Ha IPUMEPE.

Hampumep, Ha rpadukax pucyHkoB 1, 2, 3 mpeacTaBiaeHbI pe3yabTaThl KCIIEPH-
MeHToB CmupHOBa Banepust Hukomaesuua, yieamiero ot Hac, B KOTOPBIX MO BIIUS-
HUSMH HEOSCHBIX TEJI U3MEHSIETCS CKOPOCTh BPAIIEHUS CIIEIIMAILHOTO BOJYKA HA Mar-
HUTHOM mojBecke. Ha rpadukax mo BepTUKaIM OTKIIAILIBACTCS HE CKOPOCTH Bpalle-
HUS BOJTYKA, a eproJ1 ero BparieHus. [ papuku 1eMoHCTpUpyIOT N3MEHEHNE CKOPOCTH
BpAIeHUs] BOJTYKA IO BIMSHUEM TUTAHETHI, ONMKHUX 3BE3 M TAITAKTUKUA. DTH PH-
CYHKH B35THI 3 0030pa skcriepumenToB CmuproBa B. H. [8] mo pa3pemnienno aBTopa
0030pa. B 0630pe moapoOHO OMHUCHIBAETCS SKCTIEpUMEHTATbHAS YCTAHOBKA.



puc. 1. Cmupnos B. H., Mocksa, 23.03.2008. Bepxusia kyasmunanusa KOnurepa
B 7:56. Paccrosinue 1o FOnurtepa 809 MIIIMOHOB KM.

CwmupHoB B. H. 3apeructpupoBail MHOTOKpAaTHO BO3ACHCTBUS IJIAHET HA UX BOC-
X0JIax — 3aKaTax M KyJbMHHANUAX. Harmpumep, mpu Bocxoaax FOmurepa, ero rpaButa-
IIMOHHOE BO3JIeHicTBHE Ha AeTekTop CMHPHOBA B TTOJITOpA MUJLIHAp/Ia pa3 ciiadee rpa-
BUTAIIMOHHOTO BO3JCHCTBUS DKCIIEPUMEHTATOpPA, MEPEMEIIAIOIICTOCS BOKPYT IPH-
oopa. OgHako pubop pearupyeT He Ha SKCIEPUMEHTATOpa, a Ha Tuianery. (B mpa-
BIJILHOM pacué€Te TpeOyeTcs yUuThIBaTh CBOOOHOE TTaJIeHUE 3€MITH BO BHEIITHEM Tpa-
BUTALIMOHHOM I10JIE. )

puc. 2. CmupuoB B. H., Mockga, 09.04.2009. BepxHsisi KyJIbMAHAIMs 3BE3]1bI
Cupuyc. Paccrosinne 1o Cupuyca 8,6 CBeTOBBIX JI€T.



puc. 3. Cmupnos B. H., Mockga, 09.04.2009. Bepxusisa kynsmunanus 38€31 § Eri
(HIP 15197) u a For (HIP 14679A) (1Ba nepBbIX MKKa, HAYWHAS CJIEBA) U TAIAKTUKHU
NGC 1344 (tpetuii muk) Pacctostaue no { Eri — 60s1ee coTHu cBeToBBIX JeT. PaccTo-
stuue 10 ranaktuku NGC 1344 cocraBnset 60,7 MIJIIJIMOHOB CBETOBBIX JIET.

[Touemy-TO BCIUIECKM BO3HUKAIOT UMEHHO HAa BOCXO/IaX-3aKaTaxX U B KyJbMHUHA-
nusax? K atomy Borpocy enié BepHéMcs.

[To daxty, mosst F' akTUBHO B3aUMOJIEHCTBYIOT C BEIIECTBOM M 00J1a/1al0T TpeMs
XapaKTEPHBIMU MTPU3HAKaAMU O€37HEPreTHYECKUX mnoieu [6, 7]:

Ipu3nak 1. [Tons F nnaner, 3BE€37 001a1at0T HEOOBIKHOBEHHO OOJIBIIION
JATBLHOCTBIO IEUCTBUSA U YOBIBAIOT C PACCTOSHUEM 3HAUUTEIILHO MEJIJICHHEEe, YeM
1/7%. DHepreTudeckue O HE MOT'YT yOBIBATH C PACCTOSHUEM MEJUICHHEE, YEM
1/7?. CnenoBatenbHO, IO F ABIAIOTCA O€33HEPreTHIECKMMU. JITO 0€3y CIIOBHBINI
MpU3HAK nojeu F.

Ipu3nak 2. Ilonsa F ma”eT, 3BE311 B €CTECTBEHHBIX YCIOBUSIX 00JagaroT
BCE MIPOHUKArOIIEH crnocoOOHOCThI0. OHU CBOOOIHO MPOHUKAIOT Yepe3 MeTaJlIu-
YECKHI KOPIyC aBTOMOOWIISI, KOpabJis, yepe3 CTeHbl J1abopaTopuu, Tejia dKCIIe-
PUMEHTATOPOB, YEPE3 CJIOU MOPOJ 3eMIIM U JIaKe ¢ 0OpAaTHOM CTOPOHBI 3EeMJIH.
Hanpumep, HEUTPUHO TOXKE 3aMIPOCTO MPOXOAUT Yepe3 BCIo mianety 3emiid. Ho
3TO MPOUCXOJUT Y HEUTPHUHO 3a CYET MOYTH OTCYTCTBHS €TO B3aUMOJCHUCTBUS C
BEILIECTBOM 3eMJIU. Y moJjeil F, HapoTHB, TAKOE MPOUCXOAUT ITPH aKTUBHOM B3a-
UMOICHCTBUY ¢ BemecTBaMu. Ho sHepreTnueckue mosst He MOTYT 001a1aTh BCE
MIPOHUKAIOMIEH CIMOCOOHOCTHIO TIPH aKTUBHOM B3aMMOJIEHCTBUU C BEIIECTBOM,
IMOCKOJIbKY OHUM B €CTECTBEHHBIX YCIOBHUAX, KaK MPABUJIO, AKTUBHO PACTPAUYNBAIOT
CBOIO PHEPTHIO HA 3TO B3aNMOJICHCTBUE U B UTOTE aKTUBHO 3aTyxatoT. CienoBa-
TEJIbHO, CHOBA TOJIS F' ABJISIOTCS O€39HEPreTUUECKUMU. ITO YyTh-4yTh YCIOBHBIN
IIpU3HAK nojeu F.

Ipusnak 3. [Tosa F mia”eT, 3BE311 MOTYT HPEBBIILIATE CKOPOCTh cBeTa (Ko-
3pipeB H. A.) mpuuém, 6e3 napymenus CTO. DHepreTudeckue moyisi He MOTYT
NpEeBBIIIATh CKOPOCTh cBeTa. ClieoBaTeIbHO, CHOBA, MOJIs F SBISIIOTCA O€33Hep-
reTUYECKUMHU.



[IpeBbillieHHE CKOPOCTH CBETA MOJISIMU F (CBOMCTBO 3) HE HAPYIIAET CIEIU-
ANTbHYI0 TEOPHUI0 OTHOCUTENILHOCTHU. [[eHCTBUTENBHO, MOJIOKUTE B YPaBHEHUSX
auHaMuku CTO sHepruto paBHOW HYJIIO, M YPAaBHEHUS MPEBPATATCSA B paBEHCTBA
0 =0, a TpebOBaHME HE NPEBHIIATL CKOPOCTH CBeTa (KOpeHb U3 1-v2/c?) ncuesaer.
Boo06ie, kak Ob1 HU Benu cebs 6e3dHepreTudeckue mojsi, B CTO pasenctBo 0 =
0 coxpansiercs. 1o o3HauyaeT, BO-nepBbix, 4To CTO He 3amnperniaer 6e33HepreTu-
YECKUM MOJISIM UMETh KaKyl YroAHO CKOpOCTh. B yacTHOCTH, ceiiyac MbI He
BUIMM 3anpeTa co cTopoHbl CTO Ge33HepreTnyeckuM mMoJisiM CK0JIb YTOIHO
NMpeBHINIATH CKOPOCTH CBETA MJIM NMOYTH MTHOBEHHO MPE010J1€BaTh MeKIJIa-
HETHbIE U MeK3BE3HbIE PaccTOsiHUsA. Bo BTOpBIX, YIOMSHYTOE PaBEHCTBO
o3HavatoT, uto CTO He roasarcs s U3y4YeHHs TOBEICHUS 0€3dHEPreTUICCKUX
MOJICH, 4TO, BITPOUYEM, U3HAYAIILHO HEYIMBUTENBHO, Tak Kak Teopus CTO pa3zputa
TOJIBKO JUTSI DHEPTETUYECKUX OOBEKTOB U CIEAYET M3 IMOCTOSHCTBA CKOPOCTHU
sHEepreTudeckoro obwekra - ceera. OOmas teopusi orHocutenbHOocTH (OTO)
CTPOUTCSA KaK OObEIMHEHUE JIOKAJbHBIX KacaTelIbHbIX MPOCTPAHCTB B €IUHOE
IPOCTPAHCTBO C HEKOTOPOUM prMaHOBOW reomerpueil. KacarenpHbie mpocTpaH-
ctBa B OTO — 3710 nokansHbie npoctpancTBa CTO (Munkosckoro). CrnenoBa-
TenbHO, U Bc€ OTO He onuchIiBaeT NoBeAeHUE OE39HEPTeTUUECKHUX TOJIeH U He-
OpUroAHo i ux uzydenus. [Ipu orknonenusax ot reomerpun OTO, nosBisercs
BO3MOXHOCTbh M3y4Y€HUsl O0€33HEPreTUUEeCKUX MOJIeH, KaK, HapUMEpP, B TEOPHUH
[Mumosa I'. U., Tie onuckiBatoTCs 0€39HEPTETUUECKIE U SHEPTETUUECKHUE Kpyde-
HUSI IPOCTPAHCTRA.

3HauuT, €ciy Mbl Oy1eM U3ydaTh PU3NUECKHE IPOLECCHI C TOMOULIbIO MOJIEH
F, mb1 He npuaém k reomerpun OTO. 3HauuT, reomMeTpusi peajpHoro ¢pusnye-
CKOT'O IPOCTPAHCTBA BEIL[b OTHOCUTEINIbHAS, 3aBUCSILAs OT CIOCO0A €ro U3yUeHUsI.
BepositHo, cBepxObIcTphie noJist /' ipuBesin Obl HAC CHOBA K €BKIIU0BOM Ir€OMET-
puu. UuTepecHo, uro ypaBHeHuss CTO naroT nmpaBUiIbHBIN NPEAEIbHBINA TEPEXO]T
pu 3Hepruu E, crpemsiueics K Hymo E-->0, HecMOTpsl Ha TO, 4TO, HA CAMOM
nene, CTO He uMeeT HUKAKOTO OTHOIICHHUS K 0€39HEPreTHIECKUM 00bEKTaM.

Cy11ecTBYIOT aabTepHATUBHBIE OOBSICHEHHSI TIPEBBIIIICHUS CKOPOCTH CBETA.
OHu cnpaBeIMBBl KWHEMATHYECKH, HO HE TTPUEMIIEMbI JUHAMUYECKH, cM. Pa3-
nen 11 o63opa [7]. CBepXCBETOBBIE MAPATOKCHl MPUINHHOCTH, BO3HUKAIOITUE B
CTO, obcyx)aaroTcs 10 CHX TIOp BO MHOKECTBe AucKyccuid. [lo MHeHUIO aBTOpA,
g gorudecku 6e3ynpednoro nocrpoenus CTO mpuMEHHUTEIBHO K peabHOMY
MUPY (HU3UYECKUX SIBICHUN, HEOOXOAMMO UCIIOIB30BaTh OCTOSTHCTBO CKOPOCTH
CBETa B COUYETAHUU C YCIOBUEM BBIMOJHEHUS MPUHIIUIA TPUYMHHOCTU B peajib-
HBIX (PU3UYECKUX Mpoleccax (C yU€TOM «CTpPeJibl BPEMEHU» ), YTO AaBTOMATHYECKH
YCTPAaHUT MOsiBJIeHWE NpUUYMHHBIX napanokcoB CTO. la u mobble dpuzndeckue
3aKOHOMEPHOCTH, IPUBOJIAIIME B HEKOM 00JIACTH SIBICHUM K HAPYIICHUIO MTPUH-
[UIa NPUYMHHOCTH, JyMalo, JOJIKHbI 3AMEHATHCS HA HHbIE 3AaKOHOMEPHOCTH B
sTOM 0bOsacTu. Toraa npuHIMI NPUYUHHOCTH OyI€T OYepUYHBATh TPAHMIBI IPH-
MeHUMOCTH (pusndeckoit Teopun. [Tyrenuxun I1. B. nokaseiBaer [32] HeEcOBMe-
ctumocTh (popmanuzma CTO co CBEpXCBETOBBIMU CKOPOCTSIMHU, TaK KaK 3TOT
dhopMa3M MOPOKAACT HEYCTPAHUMBIE a0CYp/IbI (2 HE TOJBKO TapaJ0KChl MPH-
YHUHHOCTH) IIPH CBEPXCBETOBBIX CKOPOCTSX.



Yactsp 2. Pusnyeckuii HeMaTepuaabHbIi Mup [9, 33]. Teneps KOCHEMCS TEMBI
«puszuka u punocopus». PU3nMKa HUKOIIAa HE CMOKET MPUCTYIUTh K U3yUEHUIO He-
MaTEPUAIIBHOIO MHUpa 10 TeX IOp, ITOKA OHA HE NPHUCBOUT HEMATEPUAIIBHOMY MUDPY
KakHe-To (pu3nuecKre XapakTepUCTUKH, WIH, 171 Hayania, XOTs Obl 0OJIHY (PU3HUECKYIO
XapakTepucTUKy. C TOUKH 3pEHUsI CTAHIAPTHOM (DU3UKHU, MAaTEpUATIbHBIMU SBIISIOTCS
HHEPreTUUECKUE OOBEKTHI, KOTOPbIE UMEIOT SHEPIU0 £ U COCOOHBI OCYIECTBIATh
HHEPreTUUECKUE BO3AEUCTBUA (TEXHUUECKHUE IPEAMETHI, IIJIaHEThI, 3BE3/1bl, OMOIOTH-
YECKUE TKAHU U KJIETKH, 3JIEKTPUUYECKUE, MAarHUTHBIE, SIIEPHBIE NOJIA M TaK Jajiee).
[TosTOMy, C TOYKHM 3peHHs CTAaHAAPTHON aKaJaeMUUecKoi (U3NKH, HAOOP OOBEKTOB,
UMEIOIINX Hepruio £, ectb MaTepuansHbiii Mup Wy. Toraa, mo onpenenenuto, Habop
00BEKTOB, BBIXOAIIMX 3a Mpeaessl Mupa Wy ectb Mup HemaTepuaiabHbii Wiw. Cite-
A0BaTeJIbHO, C TOYKHU 3peHus1 PU3NKHU, HeMaTepuaJbHbIi MUP Wnm ecTb MUp 0e3-
JHEePreTuYecKux 00beKTOB. be3sHepreTnueckue mosst ABJISIOTCS YaCTHBIM CITy4aeM
Takux 00bekToB. CJle10BaTE/IbHO, COBPeMeHHasi (PU3MKa CTOJKHYJIACh ¢ HA0JII0-
JAeHueM BoO3leiicTBMIA Ha 3emile HeMaTepHAJbHBIX moJjeil F muaner, 3Bé3a. S
BBOXKY MOHATUE (u3uuecko20 HEMAaTEPUAILHOTO Mupa Wxwmpn, KaK Ty 4acTb HeMaTe-
pHAJIBHOTO MHpa, KOTOpasl Mo3HaBaeMa @usuueckumu metogamu. OOBEKTHI MUpPA
Wxmph Ha3bIBaro (PU3MUYECKUMU HEMATEPUATIbHBIMU O0BEKTAMHU.

3ameuanue. [1o onpenenenuto, kaxaoMy GrU3HIECKOMY HEMaTepUaIbHOMY 00b-
ekTy Onmph (PM3MYECKOTO HEMATEepPHAIBHOTO MUpPa Wnvph HESBHO MPUIHCHIBACTCS
CBOWCTBO BO3/ICHCTBOBATS, 110 KpaifHEel Mepe, Ha HEKOTOphIe (hU3HUecKre MaTeprab-
HbIe 00BEKTHI O\ MaTEPHAILHOTO MHpa Wy U UBMEHATH (PU3MUECKOE COCTOSTHHE ITHX
MaTepuaIbHBIX OOBEKTOB, IOCKOJIBKY B MPOTHBHOM Cydae 0OBEKThI Onmvpnh OBLTH OBI
HeTo3HaBaeMbl (PU3MUECKUMH MeToIaMu. TeM caMbIM, KaKIOMy TaKOMY OOBEKTY He-
SIBHO TIPUITMCHIBaeTCS 00J1a1aHNe HEKOTOPBIMU (PU3NIECKUMU cBolicTBaMu. Ho Hema-
TepualibHble 00BEKThl Oxmph HE UMEIOT 3HEPTHIO, a Tornaa, corjacHo CTO, oHu He
UMEIOT 1 UMITyJibc. CTano ObITh, OHM HE MOTYT OCYIIECTBIISITH HA SHEPTETUYECKOE, HH
cunoBoe BozaeiicTBus. (bes CTO momyuaetcst To ke camoe.) Kak xe oHU BO3aei-
CTBYIOT?

OOBeKTHl PU3NYECKOr0 HeMaTepruaaIbHOro Mupa Onvph HE MOTYT IEPEAATH YHEP-
THIO WU UMITYJIbC 00BEKTaM MaTepuaIbHOTO MUPA, WA 3aMMCTBOBATh UX OT MaTepH-
QJIBbHBIX OOBEKTOB, MOCKOJIBKY OOBEKTHI Onmph, 10 ONPEEICHUIO O€39HEPTETHYHBI.
BwmecTe ¢ Tem, B cTaTthe [9] Ha OCHOBE COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX JAHHBIX, a
panee B 2004 rony B kHure [34], onupasch Ha paHHHE CBEJCHUS O BO3JIEUCTBUAX
HEOECHBIX TeJl, IOTHYECKH ITOKA3aHO, UTO 00bEeKmbl (PU3UUECKO20 HEMAMEPUATLHOZ20
mupa Onvipn, 6 MOM HUCTIE HEMamMEPUATIbHbLE De3IHepzemuyecKue nois, Mo2ym oes-
IHEpPeemuYecKu, HeCU08bIM CROCOOOM, YRPAGTIAND 63AUMOOCIICHIBUEM MaAMmepU-
anbHbIX 00bekmoe (cM. TipakTudeckuil npumep B Paznene 11 o630pa [7]), anepeemu-
YecKuM 0anancom IMUX 63aumMo0eliCmeuil, NePeKauKoil IHEPZUU MeHcOy Mamepu-
ANbHBIMU 00bEeKMamu u npeodpazoeanuem IHepzuu uz 00H020 eé euoa 6 opyzoii. To
JHCe OMHOCUMCA U K Pe2yTupoGaAnul0 0ananca UmMnyibCco6 6 MamepudaibHulxX npo-
yeccax. J1oxa3aTenbCTBO OCHOBAHO Ha SKCIIEPUMEHTAIBHBIX JAHHBIX O IIPOLIeCcCax, Mo-
POXKIaeMbIX B MAaTEPHAIbHOM MHpPE, BO3ICUCTBUAMU O€39HEPreTUUECKUX moJei [9].

Takum 00pa3oM, OCHOBHOE CBOMCTBO (PU3NYECKOTO HEMATEPUAIBHOTO MUpPA CO-
CTOWT B yIIPpaBJIEeHUM TIPOLIECCAMU MaTepuaabHOTO Mupa. [Ipuuém, HemarepuaabHbie
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O00BEKTHI YIIPABIISIOT MaTEPUATHLHBIMH TPOIECCAMU KAKUM-TO TTOKA HETIOHSTHBIM JIJIsI
HAC HECHJIOBBIM, O€39HEpreTHYeckuM crocoOoM. Takoe Bo3aelicTBHe-yIIPaBJIeHUE
MbI HA0JII0/1aeM KaK/blii JeHb BOKPYT HAC, HO He 0TaéM cede B 3TOM OT4YéTa [9].
JleficTBUTEIbHO, BCE (DU3UYECKUE €CTECTBEHHBIC MPOIECCHI, MPOUCXOISIINE BOKPYT
Hac, YIpaBJsoTcs 3akoHamu [Ipuposl. OTo ynpaBieHue He TpeOyeT 3aTpat SHEPIUH.
OHO TPOUCXOIUT KAKUM-TO CTPAHHBIM JJIsI HAC HECUJIOBBIM M O€339HEPreTUYECKUM
criocoooM. IToamomy, noxosce, ucmoku puzuueckux 3aKoHo8, ynpasaaouux Qu-
3UYECKUMU NPOUECCAMU 6 MAMEPUAIbHOM MUpe, COGEPUIEHHO HeUu38eCMHbIE U He-
HOHAMHBIE HAM CE200H, J1eHcam 6 Mupe de3InepzemudecKux 00veKmos, mo ecmsy,
6 HemamepuaibHom mupe. BunuMo, 6e39HepreTHIecKiue HeMaTePHATbHBIC OOHEKTHI
BMECTO PHEPTUHU BO3JIEUCTBHSI 001a1af0T HEKUM WHBIM TIOTCHIIMAIOM BO3ICHCTBUM.

[IpoOnecku Toro, kKakuM oOpazoM KOpHHU ¢pu3nueckux 3aKoHOB [Ipupoasl mate-
PHAIIBHOTO MHUpPA YXOSIT B MUP HEMaTEpHAIbHBIN, YK€ MOABUIUCH. Peub unér o dyn-
JaMEHTaJbHOM MaTeMaTHueckoi Moaenu agpupa Maruuukoro H. A., cm. kaury [28] u
BUJeO0 fokiana Maraumkoro H. A. ¢ comepxatensHpiM 00cyxneHueM B MHcTUTyTE
MHTETPaTUBHBIX UccienoBaHuil https:// www.youtube.com/watch?v=yJ0 Edk-XBM .
[To Maraunkomy H. A.: HeBO3MYIIEHHBIN 3up sBiIsieTcs O€33HEPreTUYECKUM U He-
MaTepUaJbHBbIM; SHEPTUEH 001aJal0T TOIBKO MaTepuaibHble OOBEKTHI; 3(QUp B LIETIOM
HEMOJIBM)KEH, HO €r0 YacCTHUIIbl MOTYT COBEPIIATh BOJHOBBIE KOJIeOATEIbHbBIC ABUXKE-
HUSL; pa3HOOOpPA3HbIE BOJIHBI ATUX ABMKEHUN 00pa3yloT MaTepUasibHbIE MOJIS; YCTOM-
YUBbIE BOJHOBBIE BUXPHU 00pa3ylOT MaTepuaibHbIe YaCTHUIIbI M CJIOKHBIE MaTepualib-
HbI€ 00BEKTHI; TPUUEM, YTO BAXKHO, U3 CBOMCTB U3HAYAIBHO O€39HEPreTUYECKOro He-
MaTepPUAIBHOIO 3PUpa MaTEMATUYECKH CTPOTO CJIEAYIOT 3aKOHBI Pa3BUTHs MaTEpH-
aJbHBIX JIEKTPOJIMHAMUYECKUX W KBAaHTOBBIX SIBJICHUM, IOJTBEPKIAEMBIE C BBICOKOMN
TOYHOCTBIO B OKCIIEPUMEHTaX. A UIMEHHO, UUTHUPYIO OJJHY U3 aHHOTauui MarHuikoro
H. A.: «u3 cucmemsi ypasnenuii s¢pupa evigedenvi: 0000w eHHAs HeUHelUHAs Cucmema
ypasnenuii Maxceenna-Jlopenya, ungapuaHmuas OMHOCUMENTbHO NPeodpPaA308aHuULL
l'anunes, nuneapusayus Komopou nNpugooum K KIACCUHYECKOU cucmeme ypasHeHull
Makceenna-Jlopenya, 3axonvt buo-Casapa-Jlannaca, Amnepa, Kynona, npeocmasine-
HUsA 0151 NOCMOSIHKBIX [Inanka u moHKot cmpykmypwl,; popmyvl 0iisl 21eKMpPOHA, NPo-
MOHA U HEUIMPOHA 6 8UOe BOTHOBBIX PeuleHUL CUCTeMbl YPAGHeHUll d¢hupa, OJisi Komo-
DpblX pacuemuvle 3HAYeHUs UX 6HYMPEHHUX dHeP2UlLl, MACC U MASHUMHBIX MOMEHMO8
C08NA0arm ¢ MoYHOCMbIO 00 00JIell NPOYEHMA C UX IKCNEPUMEHMATIbHLIMU, AHOMAIb-
HbIMU C MOYKU 3PEeHUsl COBPeMEeHHOU HayKu, 3HadyeHusmu.». Kpome TOoro, B Teopuun
Maruunkoro H. A.: pa3aMepHOCTh SHEPIHMM HM3HAYAJIbHO PAaBHA Pa3MEPHOCTH MacCChl
YMHOXEHHON Ha pa3MEpPHOCTh KBA/IpaTa CKOPOCTH; CKOPOCTb CBETA SABJISIETCA CKOPO-
CTBIO pacIpOCTPaHEHHUs CIA0bIX BO3MYIICHUH B 3Upe B TUHEHHOM MPUOIMKEHUN He-
JMHENHBIX YpaBHEHUHN d(prpa U MOTOMY HE SIBJISIETCS MPEAEIbHO JI0MyCTUMOM CKOPO-
CTBIO; HA OCHOBE SKCIIEPUMEHTAIbHBIX JaHHBIX, TOJIy4eHa B TOUHOCTH Tabnuua Men-
JieJieeBa KaK pe3ysbTaT HAJIMYKUs CKAYKOB SHEPTUU CBA3H 3JEKTPOHOB C SApaMH B aTo-
Max B 3aBUCMMOCTH OT aTOMHOI'O HOMEpA; paCCMOTPEHBI TPABUTALIMOHHBIE MTPUTATH-
BaHUs KaK pe3ysbTar 3pUPHOTO NPUTATIKUBAHUS MaTepuaibHbIX Ted. HTepecHo, uTo
BCe pe3ysibTaThl Teopur Marauiikoro H. A. He moTpeGoBay MpUBICYCHHS KBAHTOBOM
TEOPHH U TEOPUH OTHOCUTEIILHOCTH.




MO>XHO NIPEANOI0KUTh, YTO HEMATEPUAIBHBIE MTOJISI PACIIPOCTPAHSIOTCS B HEMA-
TepuaibHOM 3pupe, a yxke 3pup BO3ACUCTBYET HA MaTepHUalIbHOE BellecTBO. Toraa
’KEJaTeNIbHO MCCIIEIOBAaTh U TaKUE BO3MYILECHUS d(pupa, KOTOphIE SABJISAIOTCS HEMaTe-
pUATIbHBIMHU TOJISIMH.

Yactp 3. HekoTopble KOHKpPETHBIE CBOMCTBA HEMATEPUAJIBHBIX MOJIeH. DKC-
NEPUMEHTAIBHOTO MaTepHalia 1Mo U3yYeHHI0 HeMaTepralbHbIX ToJiel £ katacTpodu-
YECKHM HE XBATAET, TAK KaK 3aHUMAIOTCSI COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMU BCETO
HECKOJIbKO SHTY3MACTOB, @ HE MOIIIHAs OoJblias Hayka. Tem He meHee, B M ynanoch
YCTaHOBUTHh HEKOTOPbIE KOHKPETHBIE CYIIECTBEHHBIE CBOMCTBA ToJien F. [6, 7, 9, 10].
Hanpumep, cormacao @M u s3xcniepuMeHTaM, CyIIECTBYET HECKOJIBKO Pa3HbIX THUIIOB
noJieut . I3MeHenrne BEKTOpa UMITYJIbCA YaCTHULIbI IOPOKIAET NOJE F €€ NBUKECHHUS.
Kaxnoe ¢gusznueckoe Teno, Kak COBOKYIMHOCTh MOJBUKHBIX YacTHIl, UMEET moJie F
BHYTPEHHHMX JBWKECHUU U M0J€ [ IBMKEHNN Tena, Kak uesnoro. [loromy none F tena
3aBHCUT OT €r0 COCTOSIHUS. BpamieHune Tena npuBOAUT K MOCTOSSHHOMY M3MEHEHUIO
BEKTOpa UMITyJibca ero yacTull. [loToMy BpameHue Tena NoCTOSHHO U3JIydaeT nouist F.
[ToaToMy Bpalaromuecs MmIaHeThl 3BE3/IbI ABISFOTCS €CTECTBEHHBIMH T'€HEPATOPaAMH,
HETPEPBIBHO U3TyYaroUMMHK Oe33HepreTudeckue noiid. [loTomy u3nydeHus Takux mo-
JIel BpaIaronmxcs MapukoB MOKHO U3ydaTh HE B TaOOPATOPHBIX SKCIIEPUMEHTAX, a
B HAOJIIOICHUSIX BO3/IeCTBUI HeOecHbIX Tel. Ho 1 HemoaBuKHOE MaKpOCKOIMMUECKOE
Teno umeer nojie F. Kcratu, eAMHCTBEHHAs Ha CErojiHs, OOBEKTUBHAS CO 3HAHUEM
7ieNa, HaydHO 00OCHOBaHHAs OLIEHKA acCTPOJIOTHH C BBISBICHUEM MPABUIBLHO MOIME-
YEHHBIX aCTPOJIOTHEN (PU3NYECKUX SBJICHUN U C BBISIBJICHUEM MPUYMH CIPABEIJTUBbBIX
U HE CIIpaBeUIMBBIX HEJIOBEPHUI K aCTPOJIOTHH 1aHa B paboTax aBTopa nokiazaa [6, 7]
(Ecnu Oynet Bonpoc, KpaTKO MOSICHIO 3TO).

Kpowme Toro, cymecTByIOT AUCKPETHBIM HA0OP YTIIOB
{an} = (0° 30° 60°, 90°, 120°, 150°,180°), (1)
rae n=1,2,3,...7 (yroa a, BO3pacTaer 1o Mepe yBeJIMYEHUs UHIEKCa n) U

IpaBwiol: Eciau yron o Mexly HarpaBiIe€HUSMHU U3 3€MHOM TOYKU HaOII0/1e-
Hust M Ha JBe pa3HbIe MJIaHETHI (TO €CTh, YTOJI MEXKAY Jy4yaMHu ABYX Pa3HbIX UCTOYHU-
KOB MMOJIeH F TUTaHeT) COBMAJAET C KAKUM-JTN0O YIJIOM 0, U3 Habopa {ay,}, TOT1a MOJIs
F »Tux miaHeT (3TUX MCTOYHWKOB) HEJIMHEWHO B3aMMOJICHCTBYIOT MEXIYy cOO0OH B
TOYKe M ¥ CO3/1at0T 3/1€Ch PE3KUIN, OTHOCUTEIBHO KPATKUIN BCIUIECK «CUJIBD) CyMMap-
HOTO BO3JICHCTBUS ITUX TOJIEH ¢ PE3KUM M3MEHEHNEM KauecTBa Bo3aelicTeus. Hanbo-
Jiee CUJIbHBIE BCIUIECKU BO3HUKAIOT MPHU oy = 0° 1 o, = 180°.

ITo cytu, IIpaBuiio 1 7aBHO MOAMETHIIM BETMKUE aCTPOHOMBI-MCCIIEI0OBATENH J1a-
néxkoro nponuioro. Kak oHu 310 NoaAMeTHIN, UCTOPUS HE COXpaHuia. beITh MOXeET, y
HUX ObUIM KPYTHJIbHBIE BECHI HJIM HEYTO MHOE JJIs HaOIIOIeHUs BO3IeUCTBUN Hebec-
HbIX Ted. (Benp, y HuX B apeBHeit ['penyn, kak BBISICHUIIOCH, ObLIa Ja)ke aHaJoroBast
BBIUMCIUTENbHAS MAalllMHA ISl BBICOKOTOYHOTO pacuéra JBMKEHHS HEOECHBIX Tell.)
CoBpemenHsble (pru3nueckue skcrepumMeHTs mposepuin [pasumo 1 mpu {on} = (0°, 60°,
90°, 120°, 150°,180°) [6]. IIpoBepka moaTBEpAMIA ITO MPABUIIO [6].

Kax BBITIISIAT 3TH BCILIECKH, MOXKHO BUECTH Ha Tpadukax pucyHKoOB 4, 5, 6, riae
MIPEICTABIICHBI PE3yJIbTAaThl (PU3MUECKOTO dKcTiepuMeHTa ¢ mpudopom Illkarosa B. T..

10



Puc. 4. HlkaroB B. I1., Tomck, 18.01.2013, mudposast 3anuch curHanos. I'padux
3aBHCUMOCTH aMILINATY Il COBMECTHOTO BO3/1€MCTBUS 1Tonen F' Mapca u JIyHbl OT Bpe-
MEHH B OKPECTHOCTH MOMEHTA BpeMeHHU £ = 09:27:05, npu KOTOpOM yIJIOBOE paccTo-
aaue Mapc — JIyna paBHo 60°, To ecTb, a = 60°. Bcmieck Bo3AeiiCTBUS HAUMHAETCS
npuMepHo 3a 36 MUHYT 10 MOMeHTa 09:27:085, a 3akanunBaercs uepe3 4 yaca 12 MUHyT
MOCJI€ HETO, B YIVIOBBIX €AMHUIIAX BCIUIECK HaunHaeTcs npu a = 60° - 0°17' 30" (JIyna
npuomkaeTcss K Mapcy Ha SKJIMNTHKE), a 3aKaHduBaeTcs npu o = 60° + 2°01' 48"
(JIyna ynansercs ot Mapca).

Puc. 5. llIxaroB B. II., Tomck, 17.01.2013, nudpoas 3anuck CUrHajIoOB Oblia
IPUOCTAHOBJIEHA U TOTOMY OOPHCOBAIA TOJILKO MPUMEPHO MOJOBUHY UMITYJIbCA, MOJ-
HOCTBIO CUTHAJI MIPEACTABJICH HIKE B aHAJIOTOBOM 3amucH, puc. 6. ['paduxk 3aBucumo-
CTH aMIUIATYbl COBMECTHOTO BO3JAECUCTBUSA mojeu F YpaHa u JIyHbl OT BpeMEHU B
OKpPECTHOCTH MOMEHTa BpeMmeHHu t; = 08:38:24, npu KOTOPOM yIJII0BOE PacCTOSTHUE
VYpaun —Jlyna pasno 0°, To ectb, a = 0°, TO ecTb, coequHeHue JIyHnol ¢ Ypanom. Bemeck
BO3aeicTBUS HaunHaetcs rpu o = 0°17' 15" (JIyna npubnuxaetcs Kk YpaHy Ha SKITUI-
THKE), a 3akaHuuBaercs npu a = 0° + 2°08' 26" (Jlyna ygansercs ot Ypana).
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Puc. 6. To ke, 4To ¥ Ha pUC. 5 B aHAJIOIOBOM 3alUCH. 3J71eCh 10 OCU abCIuCe
OTKJIaJIIBAIOTCS HOMEPA OTCYETOB BPEMEHH.

Ceifyac HUKTO He 3HAET, KaK U3MePATh HeMaTepuaibHbIe moJjs. Tem He Me-
Hee, yAAJ0Ch MCCJIeI0BAaTh HEKOTOpbIe X cBoicTBa. CBOMCTBA HEeMaTepHAJIb-
HOI0 00beKTa — moJs F — nmojiyuyeHbl He MYTEM ero u3MepeHuii, a myTém uccJjieo-
BAHHA €ro BO3/1eiiCTBUH Ha MaTepHAJIbHbIe 00bEKThI, KAK 3TO M MPEACKA3bIBAJ
Monusm. Kak BuauM, MatepraibHbIE TeJla BHOCAT CBOM BKJaJ B HEMATEpPUAJIbHBIN
MUpP CBOMMH HeMaTepuaibHbIMU MosisiMU. Y, HA000pOT, HeMaTepuaIbHBIA MUP BHOCHUT
CBOM BKJIaJl B MUP MAaTE€pUAJIbHBIM CBOMM YIIPABJICHUEM IIPOLIECCAMU MAaTEPUAIBHOTO
MUPA, YTO JAET PU3NUECKYIO 0a3y CIpaBeUIMBOCTU NI MOHUCTUYECKON ritocodpun
0 €IMHOM MaTepHalbHO-HEMAaTepHaIbHOM Mupe. Pusnka, HaJeCh, OYJAET NPOIBU-
raThCs B HAIIPABJICHUM K YUETY HAJIMYHsI HEMATEPUAIBLHOTO Mupa. Temn npoBHKEHUS
OyZeT 3aBUCETh OT €ro MPAaKTUYECKOTO 3HAUCHHUSI.

JI71s1 MpakTUKKU PEeTUCTPallUi UCTUHHBIX MOJIOKEHUM TJIaHET W 3BE3]T IO METOY
Ko3bipeBa H. A. BaXHBI CIEIyIONIME BEIIH.

[TonsApHas 3Be31a

Puc. 7. I'opusoHtanbHas actpoHomuyeckas cuctemMa koopauHar (ITACK). M —
TOYKa HaOMroeHus Ha noBepxHoctu 3emin, S,W,N,E — Touku rora, 3amaja, ceBepa,
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BOCTOKA, COOTBETCTBEHHO, Z, Z’ — TOUKH 36HUTA U HaJupa, Ha OOJIBIIOM Kpyre HeOec-
HOM cdeprl SZNZ’ (TyIaBHBIN BEPTUKAT) IPOUCXOSAT BEpXHUE KyJIbMHUHAIIUN HeOec-
HBIX TEIl.

B ®M ynanoch ycTaHOBUTH, YTO B KaX10i1 reorpaduueckoit Touke M moBepxHO-
CTH 3€MJIM CYIIECTBYET HE OIHO, a MATh Pa3HbIX COOCTBEHHBIX O€33HEPreTUYECKUX
HeMaTepualbHbIX mnojed 3emun [6]. UeTblpe M3 HHUX MOPOXKIAIOTCS BPALLIECHUSAMU
3emiin BOKpyr coOcTBeHHO# ocu U Bokpyr Comnma. OHH, pa3ymeeTcs, 3aBUCAT HE
TOJIBKO OT BpallEHUs, HO U OT TOr'0, 4YTO MMEHHO Bpamaercsa. Emé ecte HemaTepuaib-
HOE MoJie 3eMJIM, HE CBSA3aHHOE C BpalleHUsIMU 3eMJId, Kak 1enoro. B ®M ynanock
YCTAHOBUTH HAIlpaBJIEHUs JIyded TPEX M3 YHNOMSHYTHIX Mojiei B Touke M (puc. 7) u
BBIUMCIIMTh HA MECTHOM HEOecHOH cepe Tpu cooTBeTCTBYOIME ceTKH (cM. [Ipuiio-
xeHue B padote [6]). Cormacno @M, >t Tpu nons noauusstores [Ipasuny 1. Yka-
3aHHBIE CETKU HaKJIabIBAIOTCSl HA HEOECHO cepe apyr Ha pyra, o0pa3ysi JOBOJIBHO
IUIOTHYIO cymMMapHyto ceTb. HaOmogaTens crout B Touke M. OH Bpamaercss BOKpYT
ocu 3emiu. Ho eMy kaxkercs, 4TO OH HENOJIBUXKEH, @ MECTHasi HeOecHasl cdepa, Iia-
HETHI U 3BE3/1bI BPALLIAIOTCS BOKPYT Hero. Kaxaple CyTKH, BpaIasch, MJIAHETHI U «BJIN-
ATEIBHBIC)» 3BE31Ibl MHOTOKPATHO MEPECEKAIOT JIMHUKM CyMMapHOU cetku. B OM ymno-
MSIHYyTbI€ CETKH MOCTPOEHBI TaKUM 00pa3oM, YTO B MOMEHT TaKOTO MEPECEUCHUs B
TOYKE M BO3HHMKAET KAKOM-TO YTOJI Oy MEXKIY JIy4OM OT IIAHETHI WIIA «BIIAATEIBHON
3BE37BI M TyUOM KaKOro-1o cooctBeHHOro noiist F 3emmu. [lpu stom, no [pasuny 1, B
TOYKE M BO3HHKAET KPATKOBPEMEHHBIN (MUHYTHI), HO CUJIBHBIN BCIIECK HETMHEHHOTO
B3aUMOJICUCTBUS O€39CHEPreTHUEeCKUX ToJiel [ HeOECHOTO Tella W TUTAHETHl 3eMJIs.
Kaxaple CyTkH TakuxX BCIIJIECKOB MHOXKECTBO. DTO MEILAET HAOIIOIECHUSIM B UHCTOM
BUJe noJiel F 1eneBbIX HeOecHbIX 00BbeKTOB. [103TOMY, B YacTHOCTH, HAOIIOACHUS UC-
THHHBIX ITOJIOKEHUN IUTaHeT, 3BE31 o Meroxy Koselpesa H. A. 1o ycnemnsl, 10 He
ycnemHsl. UToObl chenarh MOCIETHUM METOJ| YCHEIIHbIM, HEOOXOIMMO B TOYKE
HaOmroneHuss M npoBoanTh HabmoaeHus no meroay Koseipesa H. A. B Takue npome-
KYTKH BPEMEHM, KOTJa YIOMSHYTHIE BCIUIECKM B TOYKe M He BO3HHKarOT. U, 4ro
BAJKHO, 3TU ITPOMEKYTKHA BPEMEHHU HECIIOKHO 3apaHee PacCYUTATh Il TOUYKU M € 1o-
MOIIBI0 MAaTEMATUYECKOTO OIMCAHUS YIOMSHYTBIX TPEX CETOK, MPEACTABIECHHOIO, B
gacTHOCTH, B [Ipunoxenuu B pabote [6]. Bocxopi-3aKkaThl HEOECHBIX TEI TPOUCXOIST
Ha JIMHUY TOPU30HTA, a4 UX KyJbMHUHALMN TPOUCXOIAT HA TI1aBHOM BepThkane. Ho mu-
HUsI TOPU30HTA U TJIABHBIM BEPTHUKAJ BXOJAT B YIIOMSHYTYK0 CyMMapHyto ceTKy. [1o-
TOMY TPH BOCXOJIaX-3aKaTaxX U B KyJbMHUHAIMSIX HEOECHBIX TEJ BCErJa MPOUCXOAST
KPaTKOBPEMEHHBIE CUJIbHBIE BCIJIECKU HEJIMHEWHOTO B3aUMOJIEUCTBUS O€33€HEpreTH-
YeCcKHUX IoJiel F HeOeCcHOro Teja U IIAaHEThl 3eMIIsL.

Yacte 4 [17, 18, 19]. O pusznyeckoii npupoe 3alyTAHHbIX COCTOSTHHUI U 0
MOCJIeACTBUSIX 3TOM NPUPOABI IS Pa3HbIX 00J1acTeil 3HaHus1. CLEIJIEHHOCTb, UJIH,
YTO TO K€, 3aIyTAHHOCTb COCTOSIHUI 3TO SIBJICHUE, IPU KOTOPOM COCTOSIHUS ABYX WM
00JbILIEro YKciaa 0ObEKTOB OKA3bIBAIOTCS B3aWMO3aBUCUMBIMU, IPUUEM, UYTO BAXKHO,
3Ta B3aMMO3aBHUCHUMOCTb COXPAHSETCs, JaXke, €CIU 3TH OOBEKThl PA3HECEHHI B MPO-
CTPAHCTBE 3a MPEJIENbl BCEX U3BECTHBIX aKaIEMUUYECKON (pHU3MKE B3aUMOAECHCTBUM.
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CLeIIeHHOCTh COCTOSIHUN OOBIYHO HAOMIONAIOT y MamepuanibHuvlx OOBEKTOB-
OJIM3HEOB, JOCTATOYHO CXOAHBIX IO BEIIECTBEHHOMY COCTaBY, CTPYKTYpE U CBOMi-
CTBaM, HampuMmep, MexIy oOpasllaMu CIUIaBa, BHIPE3aHHBIMHU U3 OJIHOTO M TOTO Ke
KyCKa CIUIaBa, MEXAY PACTCHHUSIMH, BbI3PEBABIIMMHU OJHOBPEMEHHO M3 OJMHAKOBBIX
3¢peH B OJIHOM | TOil ke yaike [leTpu, Mexay poToHaAMU, MOTYUYSHHBIMH ITyTEM JI€-
JIEHUSI UICXOAHOTO (DOTOHA, Pa3HECEHHBIMU B ITPOCTPAHCTBE HA 18 KM, MEXIY AJIEKTpPO-
HaMH, POKJIa€MbIMHU OJHOBPEMEHHO NTapaMu, MEXKIY CIIEPMATO30UIaMU, B3SITBIMHU O
HOBPEMEHHO y OJTHOTO M TOTO K€ JJ0HOpa U pa3HecEHHbIMU Ha 500 kM., u T.4. [12 - 16].

IToromy, Mo Havay, AyMaJid, 4TO JJIS CO3JaHUS 3alyTaHHOCTH MaTepUaibHBIX
00BEKTOB HEOOXOIUMO CO3/1aBaTh 0OBEKTHI, UMEIOIINE 0YEHb OJIM3K0Ee MaTepUaIbHOE
cxonctBo. OHAKO, 3TO OKa3anoch He Tak. COO B ATOM JOTHMKE MPOU3OIIEN, KOTaa
3aMEeTUJIM, YTO MaTepUaabHbIi O0BEKT U ero nudpoBoe GOTO HAXOAITCS B CIECIIICH-
HOM cocTtostHu [12, 13, 17, 29].

Hanpuwmep [17, 25, ¢. 61], xoraa nuH3a OCBENIaeTCs BCIBIIIKAMU CBeTa, €€ (HoTo-
rpadus, ynanénnas Ha 30 KUJIOMETPOB, HEMEJUIEHHO PEarupyroT Ha 3TO U3MEHEHUEM
CBOETO COCTOSIHMSI, YTO PErMCTPUPYETCS CHELMAIBbHBIM MPUOOPOM, CKAHMPYIOIIUM
¢doTo. D10 MpubOp BBIHAIOIIETOCS (PU3MKa-IKcrepuMenTaropa Bukrtopa Tepentbe-
Buya lllkaToBa, yxe ymesmiero ot Hac. Bukrop TepenTreBrUY n300peTan U OCyIIECTB-
TS Takue (PU3MUecKre SKCIEPUMEHTHI, KOTOPbIe HEPeaKo MOpoxAanu (yHIaMeH-
TaJbHbIE BOIPOCHI, U3 KOTOPBIX MOTYT Pa3BUBAThCS HOBBIE HANPABIECHUS HCCIIEI0BA-
HUN. YCTpOWCTBO YNMOMSHYTOTO €ro mpubdopa moapoOHO omucaHo B [25], a KpaTko
CYTb €ro MpUMEHEHH onurcaHa B 063ope [7]. Yka3aHHOe u3MeHeHue cocTosHus (o-
Torpauu MpOUCXOIUT, HO BU3YyaJIbHO OHO He HabmogaeTcs. Busyansno doTtorpadus
octaércst npexxHe. OHAKO, MIPU ATOM, MPOUCXOIUT W3MEHEHHUE BIMSHUS (HOTO Ha
CKaHupyromui (HoTo JazepHbli dyd. [IpUUMHBI 3TOr0 TOUHO HE YCTAHOBIIEHBI, CyLIe-
CTBYET JIMILIb HEONPEIEIEHHOE IPEICTABICHUE O CYMTHIBAHUY JIy4OM HH(OpMaLuHu ¢
¢doTorpaduu. DTy pe3ynbTaThl ObUIM NOTYUYEHBI IATHAALATH JIET TOMY Ha3a/, HO OIy0-
JIMKOBAHBI C ACCATUIICTHEN 3aJ€PKKOM [25].

N naobopot, ecnu u3MeHsieTcs coctosiuue nudposoit pororpaduu, To U3MEHs-
eTcs U coctosinue cpororpadupoBaHHoro oowekra [7, 12, 13, 29]. B 2009 roay B 3kc-
nepuMmeHTax MHCTUTYTa reHeTUKU, (PU3UOJIOTUU U 3aIIUThl PACTEHUI AKaJieMUH HAayK
Monnasuu C. H. MacinoOpoJ ¢ kosuieraMu 0OHapy KW TaHHYIO CBSI3b MEXK]y ceMe-
HaMU U UX TUPPOBBIM PoTO. OHU IKCIIEPUMEHTAIBHO BHISIBUIN U3MEHEHHE COCTOSIHUS
CEMSIH MO/ BIUSHUEM (DU3UKO-XUMHUYECKUX BO3JEHCTBHI Ha UX 1udpoBbie hoTorpa-
¢uu [29]. B nanpHeieM 3TH 3KCIEPUMEHTHI ObLITH PACIIUPEHBI B COTPYTHUUYECTBE C
HEMEIKUMHU KoJiieramMu u3 MccnenoBaTenbekoro eHTpa nepeaoBoil poOOTOTEXHUKH
u 3kostoruu L tytraprckoro yausepcurera (OPI'). Okazanocs, eciau cnenuaibHOE U3-
Jy4YEHHE CHayajia MpoXOAUT Yepe3 HEKOTOPOE BEMIECTBO (HAIIPpUMED, Yepe3 MEHNULINII-
JIUH) WK 9epe3 GOTOo ITOTO BEIIECTBA, a 3aTEM MPOXOAUT yepe3 ¢oTorpaduio pacrte-
HUM, To choTorpadupoBaHHbIE paCTEHUS BEAYyT ceOs Tak, Oy/ITO Ha HUX BO3/IEHCTBYET
sto BemiecTBo [12, 13]. [Ipu aToM cHOBa Bu3yanbHas uHbopMalus dororpaduu He
u3MeHsercs. BusyanbHo doTorpadusi ocTaéTcst pexHeH.

Ho ¢oto o6bexTa He comepxuT B cede chororpadupoBannbiii 00bekT. He Mo-
KET OBITh U peYU 00 OUCHH OJIM3KOM MamepudaibHOM CXOACTBE 00BbEKTa U €ro (oTO,
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OJIHAKO, 3aIyTAHHOCTh COCTOSIHUM BO3HUKaeT. Cie0BaTeNbHO, 1€JI0 HE B MaTEpUalb-
HOM CXOJICTBE, a B UéM-TO pyrom. B uém xe?

[To mHeHut0 aBTOPOB padot [12, 13], cenaeHHOCTh COCTOSTHII 00BbEKTOB CO3/1a-
€Tcsl MoCpeACTBOM MX MH(POPMAIIMOHHOTO B3auMozeicTBus. [lepeiiném oT MHEHHUS K
€ro NOCJIEIOBATENBHOMY JOTHUYECKOMY JOKA3aTENbCTBY M Pa3BUTHIO IO JIOTUKE aB-
TOpa JaHHOTO JOKJIaJa Ha OCHOBE aHaju3a pe3yJIbTaTOB DKCIIEPUMEHTOB C 3aIlyTaH-
HBIMH COCTOSTHUSIMH MaKPOCKOIMMYECKUX 0ObEKTOB.

CymectBoBanue (hu3nMUecKoro BO3AECUCTBUS HHPOpPMAIMK HanboJee HArjsiIHO
HKCIIEPUMEHTAJIBbHO TOJATBEPKIACTCSI B HAYYHBIX OMbITaXx MapuHbl AHIPUSIIEBOM
[20]. ITox akBapuyM C MKpUHKaMu (Ha pbl03aBO/E) MOJKIIAIbIBAJICS TEKCT C MOXKea-
HUEM YBEJIMYECHUSI KOJUYECTBA POKIAIOUINXCSA MaJIbKOB. YUCIIO MaIbKOB yBEJIN4MBa-
JIOCh 3HAYUTENIbHO. B 3TOM ombITE rIaBHOE B TOM, 4TO MHQOpMAIMs camMa BXOJIUT B
CUCTEMY «HECMBILUIEHbIE UKPUHKUTBOA», & CUCTEMA MPOSABIISIET KOTHUTUBHBIE CIIO-
COOHOCTH BOCHPHUHHMMATh WMH(OPMALIMIO, BBIABIATH CMBICI MHQOpMALUU U HU3MeE-
HATBCS1 B COOTBETCTBUU CO CMBICIIOM HH(OpPMALIMH, TO €CTh, [10/1 YIIPaBI€HUEM UH(DOP-
MaruHu.

[Hudpopoe $hoTo U 0OBEKT HE ABJSIIOTCS MaTepUAILHBIMUA OJIM3HEIIAMU, HO
SBIIIOTCS MHPOPMAIIMOHHBIME OJTM3HENIAMH, TTOCKOJBKY (POTO HECET B cebe hH-
dhopmanuio o chotorpadupoBanHom o0bekTe. Crie10BaTeNIbHO, COTJIACHO JKCIIe-
pPUMEHTY, HHPOPMAITMOHHBIE OJU3HEIBI BXOIST B 3aITyTAHHOE COCTOSIHHE, TaXKe,
€CJIM OHU HE UMEIOT MEXIy COO00M OJIM3KOT0 CXOJCTBA B MAaTEPHAILHOM CMBICIIE.
CaenoBaTe/ibHO, 3aIlyTAHHbIE COCTOSIHMS BO3HHUKAKT HE 3a CUET MaTepHallb-
HOTO CXOJICTBAa OOBEKTOB, a 3 CYET UX MHPOPMAITMOHHOTO CXOJACTBA, TO €CTh, 32
c4€T cx0/CTBa TeX MHPOpPMAIH, UCTOYHUKAMUA KOTOPBIX SIBJISIIOTCS OTH O0B-
€KThI, TO €CTh, 32 CHET HH(POPMAIMOHHOTO0 B3aMMO/IeiiCTBUA STUX 00BHEKTOB.
3T0 MOXHO OJATBEPAUTH U MO-APYTOMY.

SBnenus 3amyTaHHOCTH He m3MeHstores [12, 13], ecimm daitn nudposoit dhoTo-
rpadun - nHPOpMaIMOHHYI0 HU(POBYIO KOMHIO poTorpaduu - pacrneyaTarb Ha Apy-
roi Oymare, ¢ IpyrMMH BEIIECTBEHHBIM COCTaBOM, CTPYKTYPOM U CBOMCTBaMH, WJIH
MCIIOJIb30BaTh M300paxeHne (OTO Ha dKpaHEe KOMIBIOTEpa, WU, €CIU yKa3aHHBIN
¢aiin mpeaBapUTENbHO MEepeAaTh Mo AIEKTPOHHON MOYTE, a 3aTEM paclevararh ero Ha
Oymare. 3Ha4MT, CO3/IaHHE 3aITyTAHHBIX COCTOSIHUM 3aBUCUT HE OT XpaHuTenel nudop-
MalliH, a OT caMoil uHpopMaIuu. 3HAYUT, PE3yIbTaThl SKCIiepuMeHToB [12, 13] onpe-
JEJSIIOTCS TONbKO (aiaom 1udpoBoi Gotorpaduu, a ero MaTepuanbHbIi HOCUTEND
(na Oymare, BHYTpH KOMIIbIOTEpA, HA IUCIUIEE KOMITBIOTEPA UM HA HHOM MaTepuaib-
HOM TeJI€) UTPAET TOJILKO OMOCPEAOBAHHYIO pOJib Kak XpaHutenab uHdopmanuu. Ho
caM 1o ce0e yKazaHHbIN (ailyl He COAEPKUT B cede HU4Iero kpome uHdopmaiuu o cho-
TorpapoBaHHBIX 00bEKTaX. 3HAYUT, CHOBA MTPUXOJUM K BBIBOJIY: 3aITyTAHHOCThH CO-
CTOSIHUN OOBEKTOB 3aBUCHUT TOJIBKO OT MH(OPMALIUNA, UCXOJAIINX OT 3TUX OOBEKTOB,
TO €CTh, TOJIBKO OT TOTrO, YTO CO0O0M MPEenCTaBISAIOT OOBEKTH B MH(DOPMAIIIOHHOM
cmbicie. Ctano ObITh, B OpraHM3alMM M TOAJACPKAHUHM CLETUIEHHOCTH COCTOSIHHUIA
y4acTBYET TOJBKO MH(OpMAIHS, a COOTBETCTBYIOIINE B3aUMOICUCTBHUS CLIETIICHHBIX
00BEKTOB SABISAIOTCA HH(DOPMALIMOHHBIMU B3auMoieHcTBUAMU. [IpH 5TOM 00BEKT U eTo
boTO SABISAIOTCS OIM3HEIIAMH TOJIBKO B MH(OPMALIMOHHOM CMBICIIE U IPUMEPOM YUCTO
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MH(POPMALIMOHHBIX OJIM3HELIOB, TO €CTh, TAKUX MH(POPMAIIMOHHBIX OJU3HELOB, KOTO-
pbie HE SIBISIOTCS MaTepUaibHbIMU Onu3HenaMmu. Takum o0pas3om, B (pu3nke oOHapy-
KCH HeMATepHAJIbHbIH 00beKT — MH(POPMALUA, KOTOPbIA OCYIIECTBIISIET BO3/CH-
CTBUSI Ha MaTepualibHble 00BeKThI. B onbiTax [12, 13] paccTosiHue Mexay pacTeHUSIMU
u ux dororpadueit cocrapisio 1450 kumomMeTpoB. 3aBUCUMOCTh CHEIJIEHHOCTH CO-
CTOSIHMI OOBEKTOB OT PACcCTOSIHUSA MEXAY HUMU He 3amedeHa. [Ipu atom, pororpadus
COJIEPKUT B ce0e HACTOJIbKO TOYHYIO, MHIMBUYAIbHYIO HHPOpMaLIKIO 0 choTorpa-
(UpOBAaHHBIX PACTEHUSX, YTO 3AMMyTAHHOCTh COCTOSIHUI ()OTO U PACTECHUH, BOZHUKACT
TOJIBKO CO CoTOrpadupOBAHHBIMU PACTEHUSMH, XOTSI BOKPYT €CTh MHUPUAJBI BU3Y-
QJTBHO TMOYTH HEOTIMIUMBIX OT HUX, HO HE C(HOTOrpapPOBAHHBIX PACTCHHA. DTO TO-
BOPUT O HATMINH UH(DOPMAITMOHHOTO PE30HAHCA MHPOPMAITMOHHBIX B3aMMOICHCTBHMA
0 CTETIeHN MH(OPMAITMOHHOTO CX0/IcTBa 00bekTOB. [Ipnuém, ocTpoTa nuka (100poT-
HOCTb) MH(OPMAIIMOHHOTO PE30HAHCA OKA3bIBACTCS HEOOBIKHOBEHHO OOJIBIIOHN, IMO-
CKOJIbKY JTaHHBIH PE30HAHC pearupyeT Ha MOYTH HEOTIMUYUMBIE pa3innuus nHpopma-
UM, UICXOASAIINX OT OOBEKTOB, BITAIOIINXCS BCTYNUTh B CLIETUIEHHOCTh COCTOSIHUM €
¢dotorpadueit. TouHOCTH COBNAICHUI YKa3aHHBIX HH(pOpMaluii, Tpedyemast AJis mpo-
SBJICHUSI CUJIBHOTO U YE€TKOr0 MH(GOPMAIIMOHHOT'O pe30HAHCa U, COOTBETCTBEHHO, SIB-
HOM YETKOM 3aIlyTAHHOCTU COCTOSIHHM, KOJTMYECTBEHHO MOKa He omnpeaeneHa. Ceituac
SCHO TOJIBKO, YTO OHa HEOOBIKHOBEHHO BbICOKa. CTasio ObITh, ceyac Mbl MOKEM TO-
BOPUTH 00 3TOM TOYHOCTH TOJIBLKO Ha KaUeCTBEHHOM ypoBHE. [loToMy 3aMeHuM ceituac
JTAHHYIO0 TOYHOCTh YCIIOBHO TEPMHHOM «IIOYTH TOYHO». Takum o0pa3oM, 4ETKUE TPO-
SIBJICHHMSI 3aITy TAHHBIX COCTOSIHUM BO3HHUKAIOT 32 CUET MH(POPMAITMOHHOTO B3aWMO/IEH-
CTBUS 3aIyTaHHBIX OOBEKTOB B COYETAHHWH C TIOYTH TOYHBIM, OYCHBb OCTPHIM UH(DOP-
MaIMOHHBIM pe30oHaHcoM [7, 17].

B pamkax ucxomaubix nosioxenuit ®M (cMm. Beaenue), Hekoe 1mosie, OCyIIecTB-
JISIOIIee B3aMMOCBSI3b COCTOSIHUN 3aITyTAHHBIX MaKPOCKOIMUYECKUX 00OBEKTOB, UMEET
xapaktepHbie [Ipu3naku Oe3sHpreruueckux nosueit 1 u 2, onucanusie B Yactu 1. U3
[TpuznakoB 1 u 2 cnexyet (cm. YacTs 1), 4To 3TO MOJIE €CTh HEKOE OE3HEPTETUIECKOE
HematepuanbHoe noJie. [Ipusnak 3 Yactu 1 (mpeBblillieHHE CKOPOCTH CBETA) SKCIIEPH-
MEHTAJIbHO MOATBEPXKJIEH MOKA TOJBKO JJIsl 3allyTAHHOCTH KBAHTOBBIX YACTHI (CM.
HUKe). 3HAUUT, UHPOPMAIIMOHHBIE BO3ACHCTBHS, (HOPMUPYIOIIKE YETKHE 3aTyTAHHBIE
COCTOSIHUS, IEPEHOCATCS HEKUM 0€39HEPreTHUECKUM TOJIEM.

Oto none: 1) mnbo nepeHocut nHpoOpMaLMio, HAHU3AHHYIO Ha 3TO M0JIe T0J00HO
TOMY, KaK HaHH3bIBAIOT HH(POPMAIMIO HA PAAHOBOJIHEI; 2) THO0 SBISETCS CaMOCTOS-
TEIbHBIM WH(OPMALMOHHBIM TOJIEM, KOTOPOE MEPEHOCUT HH(OpMAIHIO MOJ00HO
TOMY, KaK PaJIMOBOJIHBI IEPEHOCAT JIEKTPOMArHUTHbIE KoyieOaHus. SIBneHus: uagpop-
MAaIMOHHOTO PE30HAHCA, YYaCTBYIOUIETO B (POPMUPOBAHUM YETKHUX 3aIlyTaHHBIX CO-
CTOSIHUM, TIOKA3bIBAIOT, YTO, CKOPEE BCETO, CIIPABEAJINB BTOPOM BAPUAHT, TaK KaK pe-
30HAHC JOJDKEH MPOUCXOIUTH IO IapaMeTpaM Mo, a He [0 IapaMeTpaM TOro, 4To
HaHU3aHO Ha 1oJie (HampuMep, B CIy4yae paJuOBOJH PE30OHAHC MPOUCXOAUT IO Mapa-
METPY HUX 4aCTOTHI, 4 HE IO ITapaMeTpaM HaHW3aHHOW Ha paJuOBOJIHBI IIEPEIABAEMON
UHpOopMaIuH). ITO FOBOPUT B MOJIb3Yy TOr0, YTO YIIOMSIHYTOE 110JIe SIBJISIETCH ca-
MOCTOSITEJIbHBIM MHGOPMAIMOHHBIM 0e33HepreTH4eCKNUM I0JIeM, epPeHOCA MM
uHopmanyio U GopMHUPYOIIMM YETKUE 3alyTaHHbIe cOCTOsIHUA. [1o MHeHHIO
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aBTOPAa, TAK OHO M €CTh, TO €CTh YIIOMSIHYTO€ M0JIe eCTh 0e33HepreTrnieckoe uH-
¢dopMmanmoHHoe MoJie, YTO BKJIKOYA0 B MO0 @M noka Ha npaBax KOHUENIUU.

Ho net Oonee cxoaHbIX OIM3HELIOB 0 MamepuaibHulM IPU3HAKAM, YEM TOXK/Ie-
CTBEHHBIE CTaOMIIbHBIE 3JIEMEHTapHBIC YacTUIlbl. OTHAKO MX 3aIyTAHHOCTH CaMOTIPO-
M3BOJILHO HE HAOMIO/aeTcs. 3HAYUT OHM HE TOXKICCTBEHHBIC B MH()OPMAIMOHHOM
cmbicie. B uém moxeT ObITh nH(MDOpMaIMOHHAs pa3Hulia? EnuHCTBEHHAs pa3HHIIA CO-
CTOUT B UCTOPUH BO3HWKHOBEHHS M CYIIIECTBOBAHMSI TOXKICCTBEHHBIX YacTuil. Ctaso
OBITh, TIOJTy4aeM BBIBOJ] — Y HUX €CTh IaMSTh, TJI€ XpaHUTCs HHPOpMAIHs, IO KpaiHen
Mepe, 00 UCTOPHH BO3HUKHOBEHHUS U CYIIECTBOBAHUS TOXKJICCTBEHHBIX YACTHII, WIIH,
OBITH MOKET, TOJBKO 00 UCTOPUH MX BO3HUKHOBEHHWs. TYT IMOJIy4aeM BBIBOJA — 31O
00513ameibHO HeMamepuaibHas Namsams, TIOCKOJIbKY, €clii Obl 3TO OblJIa MaTepUalb-
Hasi TaMsITh, TO OHA MPOSBISUIACH ObI B MATEPHAIBHBIX MPU3HAKAX YACTHII, & YACTHIIBI
ObLTH OBI TOTJAa MAaTEPUATBHO HE TOXKIECTBEHHBI, YTO MPOTHBOPECUUT UCXOTHOMY TIO-
JIO’)KEHHUIO 00 MX MaTepHUabHON TOXKIECTBEHHOCTH. TO €CTh ATO TakKasi MaMsTh, KOTO-
past HUKaK He MPOSIBISIETCS] B MATEPUATBHBIX TPU3HAKAX YACTHIL. ITO TIOATBEPIKIACTCS
HKCIIEPUMEHTAIILHO U B MUKPO-, I B Makpo-Mupax. Tak, mapy ciyTaHHBIX (DOTOHOB
MOJTy9alOT METOAOM JICTICHUS MOMO0JIaM UCXOAHOTO ()OTOHA, TO €CTh, MOJYJarOT 3aITy-
TaHHbIE (POTOHBI CIIOCOOOM, B KOTOPOM YIOMSIHYTasi HICTOPHUSI OJJMHAKOBA 1T 000X
¢dboToHOB. Min, 3amyTaHHBIE IEKTPOHBI MOPOXKAAIOTCS OJHOBPEMEHHO IMapaMu, NUMe-
IOIIMMH TTPOTHUBOTIONOKHBIE UMITYJIECHI, OJJMHAKOBBIE TI0 BEJIMUMHE. ATOMBI, MOJIC-
KyJIBI 1 MaKpOCKOITMYECKUE Tella COCTOSIT B KOHEYHOM CUETE M3 DJIEMEHTApHBIX Ya-
ctuil. [ToToMy Bce OHHM JOJIKHBI UMETh HEKYI0 «CYMMapHYI0» HEMaTepUAIbHYIO Tia-
MSTh OM. B skcniepuMeHTax ¢ 3aIyTaHHOCThEO MaKPOCKOMMYECKHX OOBEKTOB TAKKE
MOJIMEYEHO, YTO CITyTAHHOCTH COCTOSTHMI BO3HUKAET TOJIBKO MEXAY TEMH MaTepraib-
HBIMU OJTM3HEI[aMH, KOTOPBIE UMEIOT OOIIYI0 HCTOPHIO 3aITyTAaHHBIX 00BEKTOB [7, 12,
13]. B uacmnocmu, smo o3nauaem, yumo pomo ob6vexma mogice cooepiicum 8 cebpe
ungopmayuro u 06 ucmopuu cgpomoepagpuposannozo oovekma. INEMEHTAPHBIC Ya-
CTHIIBI 00JIAAI0T MAMSITHIO, B KOTOPOH COACPKUTCS HHPOPMAIIHSI, YIIPABIISIONIAS CITO-
COOHOCTSIMU SJIEMEHTAPHBIX YACTHI] BCTYMATh WJIM HE BCTYIATh B 3aIlyTaHHBIE COCTO-
saHus. IHBIMU CIIOBaMU, 371eMeHmapHble Yacmuyvl 001a0arom RPUHAKAMU NOXOHCUMU
Ha KOZHUMUBHblE CNOCOOHOCIU.

MoryT cka3arb, KaK e, Bbl BCE BpeMsI 1O TOTO TOBOPUIN O MaKPOCKOITHYECKUX
00BEKTaxX U BAPYT MEPEHOCUTE 3TO Ha KBAaHTOBbIE 00BEKTHI? Bo-1epBbIX, Kak CKa3zaHO
BO BBEJICHUH, O€39HEPreTHUECKHE MOl HY’>KHO pacCMaTpUBaTh U B Makpo, U B MUKPO
¢uzukax. Bo, BTOpBIX, MepEHOITY MO aHAJIOTHH, HAIPUMED, C AIEKTPUUECKUM TOJIEM,
KOTOpOE U3 MaKpO(PHU3UKHU MEPEHOCUTCS B KBAHTOBYIO (hr3uKy. B uéM cocTouT ocHOBa
CBOMCTB 3JIEKTPUYECKOT0 10JiA B Makpodusuke? B makpopusuke oHO TUOO0 MPUTATH-
BaeT, JTMOO OTTAJIKMUBAET 3apsi/Ibl B 3aBUCMMOCTH OT UX 3Haka. Ero Bo3/ieiicTBuUs B KBaH-
TOBOM (hM3HKE BBIYHUCIIAIOTCS MO-IPYTrOMY, PE3YJbTAaThl €r0 BO3JIEUCTBUS HECKOIBKO
Ipyrue, HO COXpaHseTcsd OCHOBHOU IIpuMHIMI BO3AEHUCTBUS SJIEKTPUUECKOTO MO —
NPUTSHKECHUS WM OTTAJIKUBAHUA 3apsAI0B B 3aBUCUMOCTH OT 3HAKOB 3apsI0B, TO €CTh
IeucTByeT onpeaeyi€HHbl [IpUHIMI COOTBETCTBUS BO3JEMCTBUN T0OJISI B Makpo U
KBaHTOBOM (u3ukax. IToT [[pMHLIKIT HCTIONB3YIO ¥ B OTHOLIEHUH 0€33HEPTeTUIECKOTO
T0JIs1, OCYILIECTBIISIONIETO B3aMMO3aBUCUMOCTD 3alyTaHHBIX 00beKTOB. BHoury B ®M
Ha [paBax KOHIEMIHUU.
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CornacHo 3KCIepUMEHTAM C KBAHTOBBIMH 3alyTaAHHBIMHU YacTUIaMH [26], cko-
POCTh pacpOCTPAHEHHS Ar€HTA, CO3/IaI0IIETO B3aUMOCBSI3b 3aIlyTAHHBIX YaCTULl, Ipe-
BBIIIIAET CKOPOCTh cBeTa kak MUHUMYM B 100 000 pa3. Ho, cornacao CTO, anepzemu-
yecKoe 10JIE HE MOKET MPEBBIIIATh CKOPOCTh cBeTa. OTCIO1a CIEAYET BBIBOA: IHEP2e-
muuecKoe 10Je HE MOXKET OCYIIECTBIISITH B3AMMOCBSI3b 3ayTaHHBIX 00beKTOB. Odu-
uaiabHas (pu3MKa aenaeT OTCIoa IPYroi BbIBOM: HUKaKoe PU3NYecKoe Mojie He MO-
KET OCYILECTBIIATh B3aMMOCBS3b 3allyTaHHBIX 0OBEKTOB, CJI€I0BATEIHLHO UX B3aUMO-
CBSA3b HEJIOKaJIbHA. BBIBOI IBHO HApyIIaeT JOTUKY, IOCKOJIbKY HUKTO HE J0Ka3ajl, 4YTO
CYILIECTBYIOT TOJIbKO 3HepreTudeckue mnoss. [loaromy BeIBOJ, UTO Hukaxkoe dusnde-
CKOE TI0JIe HE MOXKET OCYIIECTBISTh B3aUMOCBA3b 3aIyTAHHBIX OOBEKTOB, SIBISIETCS
pou3BOJIbHBIM. CTaslo OBITh, SIBISETCA MPOU3BOJBHBIM U BBIBOJ O HEJIOKAJIbHOCTH
B3aMMOJICICTBHI 3amyTaHHBIX 00beKTOB. [IpakTruecku neno 66110 Tak. B cBOE Bpems
¢u3MKam, CYNTABILIUM, YTO CYIIECTBYIOT TOJIBKO SHEPTETUUYECKHUE T0JIsA, HUKAK HE y/a-
BaJIOCh OOBSICHUTD, KaK € BOSHUKAET B3aMMOCBS3b 3allyTaHHBIX 00bEKTOB. B pe3yb-
Tare y (M3UKOB HE OCTaBaJIOCh JIPYroro BbIX0Ja, KPOME, KaK OTHECTU MPUYUHY K Me-
Tapu3uke — K HEJOKAIbHOCTH, C YEM BCE OOJETYEHHO U €TMHOAYUIHO COTJIACUIIUCH.
Ho 3710 sIBHO npoun3BobHBIN pe3yibTaT. KpoMe Toro, OH M aJIoru4Hbli, TaK KAK HUYTO
HE MEPEHOCUT BO3JICICTBUE, a BO3AECHCTBUE NEPEHOCUTCHI.

[Ipennioxy anprepHaTUBY. Bhlle mokazaHo, 4To pU3NYECKOE MOJIe, OCYIIECTB-
JISIFOILIEE B3aUMOCBSI3b 3aITyTAHHBIX MAKPOCKOMUYECKUX OOBEKTOB, SIBIISIETCS O€33HEp-
reTudyeckuM mnosiem. [1o mpuHIMIY COOTBETCTBUS IEPEHOCUM 3TO B KBAHTOBYIO MeXa-
HUKY. DTOMY MOJIIO HE 3aIPEIIeHO MpeBhIaTh CKopocTh cBeta u B 100 000 pa3, uto
COrJIacyeTcsl ¢ SKCIEPUMEHTOM KBaHTOBOM (puzuku. [Tpu 3TOoM nmoTpeOHOCTH B HEIO-
KaJIbHOCTH ucye3aeT. B pesynbprate, DUHIITEHH CHOBA OKA3bIBAETCS MPaB: KBAHTOBAS
Teopus He noJiHa (KeTaTu, Kak U B Teopuu [llunosa I'. A.). Kak Buanm, oHa HE y4UUTHI-
BACT ynpaenaroujie BO3ICUCTBUS Oe3dHepreTnueckux mosei. M3-3a atoro Heyuéra, B
ouIManbHON (PU3UKE, OCTAIOTCS HEMOHSITHHIMH MPUYUHBI 3aIyTAHHOCTU U, BEPO-
ATHO, MHOTO€ Jipyroe. Takum o0pa3om, 6e33HepreTnyeckue MoJs U BO3AeHCTBUS
cJielyeT BBeCTH B KBAHTOBOK (M3MKY. [Ipu 5mom, o3HuKaem noHUMAaHue mozo,
Ymo, 6 MaK HA3bl6AEMbIX HENOKATNbHBIX 63AUMO0EIICHEUAX CUENIEHHBIX 00bEeKM 08
omoopasicaromces 6030eicmeusn 0e3InepzemuiecKux 6CenpoHUKaruux noJeil, pac-
RPOCMPAHAIOWUXCA NOUMU MCHOBEHHO.

PaccmoTpuM mociencTBys BhITIE CKa3aHHOTO U IPYTHUE )KU3HECHHO BaYKHBIC ITPH-
MEpPBI POJIM BO3JICUCTBHUM (PU3NUECKUX HEMATEPHUATHHBIX OOBEKTOB.

1. Bozoeitcmeus moicau. Ecniu MbICIALIEe CyIIECTBO UMEET HAMEPEHHUE BCTY-
NUTh B MH()OPMAITMOHHOE B3aMMOJIEUCTBHE C HEKUM >KUBBIM WJIH HEKUBBIM OObEKTOM,
TO €My JJOCTaTOYHO BCTYMUTh B «IOYTH TOYHBIN» HH(POPMAIIMOHHBIN pE30HAHC C 00b-
ektoM [7, 17, 18]. Jnsa 3TOro Meicisiiee CymecTBO JOKHO, €CJId OHO Ha 3TO CHO-
COOHO, BOCIIPHUHATH «IIOYTH TOYHO» UHPOpMAIHIO 00 00BbEKTE («IOUTH TOYHOY» BOC-
NPUHATH 00pa3 00bEKTA) U HAYATh «U3JydaTh» 3Ty MH(POpMAIUIO, UMUTHUPYS OO0
uH(pOpMaIIMOHHOTO Onn3Hena o0bekTa. [103TOMy yCnemHoCTh CO3AaHus TAKOTO MH-
(hOopMaIMOHHOTO B3aUMOICHCTBUS 3aBUCUT OT CTEMEHU CITIOCOOHOCTH MBICISIIIETO CY-
IECTBA UMUTUPOBATH CO00M MH(POPMAITMOHHOTO OJM3HEIa YIIOMSHYTOT0 00bEKTa, TO
€CTh, OT €T0 CIIOCOOHOCTEH «IIOYTH TOYHO» BOCHPHUHUMATH WH()OPMAIUIO O KUBOM
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WM HEXKUBOM O0BEKTE (BOCIPUHUMATH 00pa3 00bEKTa) U KIIOYTH TOUHOY» «U3ITy4aTh
sty uHdopmanuo [17].

Brinatomutics uccnenoatens Macinoopoa C. H. (MuctuTyT renetuxu, Ghpusmo-
JIOTUH U 3aIUTHl pacTeHUuil AkajeMuu Hayk MonjgaBuu), cTaBuiI Takue ouodusunye-
CKHE ONBITHI, B KOTOpbIX [Ipupona oTBeyaer Ha hyHAaMeHTaIbHBIE BOMPOCH [22]. B
CBOMX DKCIEPUMEHTaX OH COCPENOTauMBalCsid Ha 00pa3e pacTeHMsl, MBICIEHHO o0Opa-
IIAJICSL K PAaCTEHUIO M MBICJIIEHHO BBICKa3bIBAJl MHPOpPMAIMIO-CMBICIBL. B pesynbrare
pacTeHHe U3MEHSIIOCh B COOTBETCTBUU C ATOM MH(pOpMaLnel-CMbICIaMU. 3HAYUT UH-
(opManusi-CMBbICIIbI, BOSHUKAIOIIUE B T0OJIOBE SKCIEPUMEHTATOPa, JOCTUTAIOT pacTe-
HHUE U U3MEHSET €ro pa3BuTHE. B Takux skcnepuMeHTax 1oJl BO3AeCTBUsIMU UHDOP-
MAalMH1-CMBICIIOB U3MEHSETCS JIEKTPOXUMHUYECKOE MOBEJECHUE PACTEHMsI U, YTO Ka-
KETCSI HEBEPOSITHBIM, U3MEHSIOTCS T€HETUUECKHUE MIPU3HAKU PACTEHMs, KOTOpPBIE CO-
XpaHSAIOTCA B MOCIEAYIOMUX MOKOJeHUsX. Credosamenvho, UHGOpMaAyus-cmMoiCbl,
BO3HUKAIOWUE 8 20J106€ IHCUBO20 00BEeKma, 0oCmueaiom opy2ux o0veKmos, npuyém,
UHPOPMAYUOHHO-CMBICTIOBbIE 8030EUCTEUS CNOCOOHbI USMEHAMb PA3GUMUE U 2eHOM
arcu6020 obvexma. 110 MHEHUIO aBTOPA, B JAHHBIX OMBITaX MPOUCXOANIO UMEHHO TO,
YTO OMUCAHO BHINIE O BO3JICHCTBUIX MBICIICH, a HHPOPMAIIMOHHBIN pe30HAHC o0ecTie-
YUBaJl PE3KOE YCUJICHHE BO3JEHCTBUI MH(DOPMAIMHU-CMBICIIOB UMEHHO Ha ILIEJIEBOM
OOBEKT.

OcHoBa MHEHHS aBTOpa TakoBa. Pa3 nndopmanus-cMeiciibl, GopMUpyomuecs
B MO3TY 4Y€JI0BEKa, JOCTUTAIOT PACTEHUS, TO U 00pa3 pacTeHUs, MBICIIEHHO (OPMUPY-
€MbIli B MO3TY YeJIOBEKa, TOXKE JIOCTUTaeT pPacTEHHs, TaK KakK 3TOT 00pa3 TOXKe eCTh
uHpopManus, GopmMupyemMasi B MO3Ty uejoBeKka. A eciiu 3TOT o0pa3 «ImouTH» TOY-
HBII», TO BOSHUKAET WH()OPMAIIMOHHBIA PE30HAHC C UCTOYHHUKOM 00pasa, TO eCTh, C
pacTeHneM, BO3/ACHCTBHE MH(POPMAIIUU PE3KO YCHUIIMBACTCS W NAET SBHBIA dPQEKT.
Ecnu o0pa3 He «moutu TO4YHBIN», 3h ekt pe3ko ocnadmsercs. Takum o6pa3zoM, dKC-
NEPUMEHT MMOKa3bIBAET, YTO HHPOPMAIIUSI-CMBICIIBI YEJIOBEKA M3ITY4YalOTCsl B OKpYyXKa-
Iolee POCTPAHCTBO. JTO, BO-NIEPBHIX, NAaET €ro BKJIaJ B HEeMaTepuaibHbIA Mup. Bo-
BTOPBIX, B PE3YJIbTATE, SKCIIEPUMEHTAIBHO MMOKa3aHO, YTO B OKPYXAIOIIEeM Hac Mpo-
CTpaHCTBE JAeHCTBUTENbHO cymecTByeT Hoocdepa, mo kpaiinein mepe, B BHjae Co-
BOKYIIHOCTH MH(OPMALUN-CMBICJI0B, BIPa0aTbIBaeMbIX YeJ10BEe4eCTBOM.

A, ecau MbICIsIIEE CYLIECTBO BOCIHPUMET M HA4YHET M3JIydaTh MUH(OpMAIMIO,
UCXOASIYI0 OT (hoTOrpauy HEKOETO JKUBOTO UM HEXKUBOTO OOBEKTA, TO OHO, TAK XK€,
Kak U Qororpadusi, BCTYyIHUT B 3aIlyTaAHHOE COCTOSHUE C 3TUM OOBEKTOM M B HH)OP-
MaIMOHHOE B3auMojieiicTBUE ¢ HUM [17]. DTO moaTBEpkKIA€TCSI COBMECTHBIMHU KCIIE-
pumentamMu MacnoOpona C. H. u Mapunbsl AnapesiieBoit [22], B koTopblx Macio-
opon C. H. B Kumunése cocpenoraunBaercs Ha oopase ¢oTtorpaduu KuBoi KpOBH,
Haxozsmelica B Cankr-IletepOypre, MbICIEHHO BBICKA3bIBAE€T MH()OPMALIUIO-CMBICIIBI
0 YJIYYILIEHUIO COCTOSIHUS KPOBHU, KOTOPBIE, COTTIACHO AKCIIEPUMEHTY, IBHO H HEME/I-
JeHHO nocturaioT chotorpadupoannyio kpoBb B Cankt-IlerepOypre, moCKOIbKY
KpoBb B CaHkT-IleTepOypre HeMeAIEeHHO U3MEHSAETCS B COOTBETCTBUM C STUMH CMBbIC-
namu. B Cankr-IleTepOypre CMHXpOHHO ITPOBOAMIMCH MUKPOOHOIOTMUECKHUE HCCIIe-
JOBaHUS KPOBU C IPUMEHEHHEM MHUKPOCKOINA. JTO 0OBACHAET, Ka3ajJoch Obl, 4y0 -
MH(POPMAIIMOHHOE B3aUMOJAECHCTBHE SKCTPACEHCOB C JIIOABMU C MOMOIIBIO UX (POTO-
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rpaduii ¥ BO3MOXKHOCTH JieueOHBIX Bo3aercTBuii [7, 17, 18]. Ho, mpu sTom, skcTpa-
CEHC JIOJKEH BOCTIPUHSTH U M3y4aTh HHPOPMAIUIO «IIOYTH TOYHOY», UTO CIydaeTcs,
BUJIUMO, JTOBOJIBHO peiko. [1o ToMy ke mpuHIumy HH(OOPMAIIMOHHOTO Pe30HaHCa BO3-
HUKaeT MH(OOPMALIMOHHOE B3aUMOJICUCTBHE MEXKy MHOMKECTBOM MBICISAIINX OOBEK-
TOB, €CJIM OHU COCPEIOTAYMBAIOTCS HAa OJHOM M TOM e TeMEe U HAYMHAIOT BOJIBHO UJTH
HEBOJILHO U3JTy4aTh COOTBETCTBYIOIIYIO JOCTATOUYHO CXOAHY0 HH(popMaiuio (3P hexT
TOJIIBI WJIM CTaW, WJIM HAYYHOTO KoJiiekTuBa) [7, 17, 18].

EcTh u npsiMoe sKcriepuMeHTaIbHOE MOATBEPKACHUE UH(OPMAIMOHHBIX BO3-
NeHcTBUI HA TeHOM pacTeHuil. ['pynny cuerieHHbIX pactenuit Macnoopon C. H. [22]
paszenui Ha JBe noarpynmsl. [lepByto noarpynmy oH noasepr y-ooiaydenuto. O0my-
YEHUE Pa3pYLIWIO HA KYyCOYKH I'€HOM IMEPBUYHBIX KOPEIIKOB MNPOPOCTKOB. BTOpyto
NOJATPYIITY HE MOJIBEpraiu y-00IyUEHHUIO U YAAIUIN HA PACCTOSHUE B 7 KMJIIOMETPOB.
TeM He MeHee, BO BTOPOM ITOATPYIIIE IPOU30IILIIO TO K€, YTO U B IIEPBOM NOATPYIIIE,
HO YK€ TOJI BIUSHUEM WH(GOPMALMOHHOTO BO3/ICHCTBUS, CO3AAIOIIET0 3aIlyTAaHHOCTD
COCTOSIHUM pacTeHHil. Takum obpazom, 8030eUcmseusi HeMamepuaibHo20 00beKma —
ungopmayuu — Ovigaem KpUMUYECKU 8ANCHLIM U KAMacmpo@duueckum no c8oum no-
CeOCMBUSLM.

B pesynbTare packpsiBaeTcs gpusuueckuii CEKpET MBICIIEHHBIX BO3IEHCTBUH, (-
(dekTa TONIbI WK CTau, WU HAYYHOTO KOJUICKTHBA U MH(POPMAIIMOHHOMN CBS3H C IO-
Motpto (otorpadwuii [7, 17, 18]. [Ipuuém, moutr ToOUHBINH WHOOPMAITMOHHBINA PE30-
HAHC UTPACT 3/1eCh KIIFOUEBYIO poib [7, 17, 18]. Bo3amoxkHO, 1 B runiHO3e nH(pOpMaIu-
OHHBII PE30HAHC UIPAET Ty K€ POJIb. DTO MO3BOJISIET IPOTHO3UPOBATh, MPEIBHUIETH
Oynayiiee pa3BuTre opUIIMATBLHONW HAYKH U TEXHOJIOTUN B HANpPABICHUH U3YUYCHHS U
M0JIE3HOTO MPUMEHEHHUSI BO3JEHCTBUN (DU3NUECKUX HEMATEPUAIbHBIX O0BEKTOB — UH-
dbopmarmii-cmbicnioB. To ecTh, HeMaTepUuaabHble WH()OPMALIMU-CMBICIIBI CTAHOBATCS
IpEeIMETOM U3yUYeHUs (PU3UKHU.

2. I'de naxooumca namams? COTIaCHO BBILIECU3JIOKEHHOMY, HEMaTepUaibHas
namsTh oM, B KOTOpO# XpaHHUTCs MH(OpPMAIHS, TPUCYIIA KAKAOMY MaTepHaIbHOMY
o0bexTy. UHbIMU crioBaMu, namams OM — pacnpocmpanena noscemecmuo 8 mupe ma-
mepuanibHulx 00bekmos. 110ToMy MoBceMecTHO I1esiecoo0pa3Ho 00paTUTh BHUMaHUE
Ha €€ MPUCYTCTBUE U HEOOXOIUMOCTh €€ UCCIIE0BAHMUS.

Hampumep, norck MecTonoIoKeHHs TaMATH Y€JI0OBEKa B €ro MaTepuasbHbIX MPU-
3HaKax Oe3ycnenHo npogokaercs npuMmepHo 100 ner. 3aragku CBOWCTB MaMSTH U
MHOTHE HKCIIEpUMEHTaIbHbIE (PaKThl YKa3bIBAIOT HAa TO, YTO MAMSITh HE HAXOJUTCA B
MaTepuaibHOUM cymHocTh Mo3ra [21]. B pesynerare, mokrop Ouosoruu, Pymnept
[enapeik BbIIBUHYI UJICI0 O HAXOXKACHUH MaMITH B HEKOEM MPOCTPAHCTBEHHOM W3-
MEpEeHUH, HEAOCTYTHOM J1Jis Hatero Habmonenus [21]. He ctout v mouckaTsh naMsTh
YeJIoBeKa B €ro 0co00il HeMaTepranbHOU MaMsITH OM 1 ucciaenoBarh 3Ty namsTh? Cka-
3aHHOE KaCaeTCs M JPYTHUX KUBBIX O0OBEKTOB, YTO MO3BOJISET MPOTHOCTUIECKHU MPE]I-
BHUJICTH OyayIee M3ydeHne HeMaTepUalbHON MaMATH U JIeYCHUE 3a00JIeBaHUM, CBSI-
3aHHBIX C €€ HAPYIICHUSIMU WJIM C HAPYIICHUSIMU CBSI3U TeJia U €r0 HeMaTepuaIbHON
MaMSThIO.
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3. I'enom. Ilpu nnepecesieHNU HACEKOMBIX, )KUBOTHBIX M TIPECMBIKAIOLTUXCS U3 OJI-
HOT'O MECTa B JIPYro€ MECTO C APYrol OKPACKOH OKPY’KaIOIIeH MPUPOIBI, OBICTPO H3-
MEHSIETCSl X 3al[UTHAsl OKpackKa 0] HOBYIO OKPACcKy OKpY>Kalolien cpebl. Jta ObICT-
pOTa 3HAYUTENHHO ONEePEKAeT CKOPOCTh €CTECTBEHHOT0 0TO0pa JlapBuHa npu 0XKuaa-
HUSIX €CTECTBEHHBIX CIy4YalHbIX MyTanuii reHoma. ClieZjoBaTebHO, KPOME MeJICH-
HOH /apBMHOBCKOI 3BOMIONMH, 110 (DAKTY, CYLIECTBYET OBICTpas ONepaTUBHAS 3BOJIIO-
I¥sI IPUCTIOCOOJICHUS K M3MEHEHHSIM BHEIIHUX YCJIOBUH cyliecTBoBaHus. Kak 310 Mo-
KeT ObITh? DTO MOXHO OOBSICHUTD CIAEAYIOUIMM 00pa3oM, UCXO/Sl U3 BBIIIEU3IOKEH-
HOTO.

['eHpl MOTYT HAXOJMUTHCS B COCTOSHUSX «AKTUBEH» WIHM «HE aKTUBEH». Ecim
IPOUCXOJUT NEPEKIIOUCHUS Te€HA MEXAY 3TUMU COCTOSIHUSAMH, TO U3MEHSIOTCS CUH-
TaKCHC, CMBICJI U TCHETUUECKHE ITPU3HAKH, 3aJI0KEHHBIE B T€HOME. | ' €HOM, KaK BCAKUN
MaTepUaIbHbI 00BEKT, UMEET HeMaTepualibHyo namsaTh oM. Eciu maTepuanbHast re-
HETUYECKasl NaMATh T'€HOMa JOBOJIBHO KECTKO 3aKpEIUIEHa B €ro MaTepUaIbHOU
CTPYKType, TO ocolas ero HemarepuasibHas NaMmsATh MMEepEMEHYNBA, OHA MOCTOSHHO
OTepaTUBHO OOHOBIISETCS IO MEPE U3MEHEHHS YCIOBUH CYIIECTBOBAHHUS )KUBOTO 00B-
€KTa. AHAJIOTMYHO CIIy4ar0 C UKPUHKaMU, HHPopMaIus 00 U3MEHEHUSIX YCIOBUH CY-
IIIECTBOBAHUS )KUBOTO 00BEKTa caMa ONIePAaTUBHO IOCTUT AT HEMATEPUATIbHYIO aMSTh
TF€HOMA, PACIOJIaraeTcsa TaM U HAYMHAET ONIEPATUBHO OCMBICIIEHHO YIIPABIIATH U3MeE-
HEHUEM T€HETHMUYECKHUX MPU3HAKOB KMBOIO0 0OBEKTa B HAMPABIEHUU €r0 MPHUCIOCO0-
JICHUSI K U3MEHSAIOIMMCS BHEIIHUM YCJIOBUSIM CYIIECTBOBAHMS ITyTEM OCMBICIEHHOTO
NEPEKIIFOUEHUS TEHOB MEXKAY COCTOSTHUSIMU «AKTUBEH — HE aKTUBEH», 0€3 N3MEeHEeHHUs
MATEPUAJTBHOI0 COCTABA U MATePHAJILHON CTPYKTYPbI reHoma. Ha sTot cirydant B
reHOME €CTh OOJIBIION 3a1mac FreHOB — HapUMep, Y YesioBeKa JIsl 3TOTo ecTh 98,5 npo-
LIEHTOB JIBYXMUJUIMOHHOTO HA0Opa reHOB YeJIOBEKa, KOTOPBIE BCE HAXOSTCS B COCTO-
SHUU «HE aKTUBEeH». B 3Tux 98,5 nponenrax, GpopMupoBaBIINXCS MUJUTUOHBI JIET MIPH
MHOTOKPATHBIX U3MEHEHUSAX BHEIIHMX YCJIOBUH, JOJDKHBI HAXOIUTHCS T€HBI, ITOAXO0-
AsIIMe Ui pa3HOOOpa3HbIX BHEIIHUX YCIOBUH.

Takoil myTh pa3BUTHs COOBITUI MOJATBEP)KIAETCS NaHHBIMU Onodusuku. Ilpo-
LUTHPYIO padoTy [23]:

«JIro0as xuBas KJIETKA TOJKHA TIOCTOSIHHO PEarupoBaTh HA MEHSIOIIMECS YCIIO0-
BUSI BOKpYT ce0sl U B camoli ce0e. A 3TO 3HAUUT, YTO €i HY>KHO ITOCTOSIHHO TO BKIJIIO-
YaTh OJJHU I'€HbI, TO BBIKJIIOYATh JIPYTUE, TO CJIErKa MOHU3UTh AKTUBHOCTh Y TPEThUX
u T. 1. C 1pyroif CTOPOHBI, B T€JI€ OTJCIBHO B3ATOTO YEJIOBEKA CYIIECTBYET BEITHUKOE
MHO>KECTBO CaMbIX Pa3HBIX KJIETOK — MBIIICUYHBIX, HEPBHBIX U TP. — Y KOTOPHIX OJIUH U
TOT K€ HaOOp TeHOB: Be/lb MPUHAAJIEKAT OHU OJTHOMY U TOMY k€ MHANBUAYyMy. Co-
BEPILECHHO MOHATHO, YTO Y PA3HBIX KJIETOK MPH 3TOM pabOTalOT pa3Hble FeHbl, MPUIEM
OJIHU TIOYTH BCIO )KM3Hb MOJIYAT, a IPyTHe MOYTH BCIO KU3Hb paboTatoT. IHbIMU clio-
BaMH, y JKMBBIX OPraHU3MOB JOJDKHBI ObITh OueHb () (EKTUBHBIE U Pa3HOOOpaA3HbIE
MHCTPYMEHTHI Juis ynpasieHus csoeu JJHK.» - konen nurarsl.

Jpyrumu cioBam, MO yTBEPKIACHUIO OMO(DU3UKOB, B OpraHU3ME KUBOTO 00b-
€KTa yXKE CYIIECTBYET MEXaHHU3M IMEPEKIIOUYECHUS TI'€HOB, OCTAETCA UM BOCIOJIB30-
BaTbcs. Ecin sxe 0e3 M3MeHeHUsl MATePUAJIBHOI0 COCTABA M MATEPHAJIbHOM CTPYK-
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TYPbI F€HOMA HEBO3MOXKHO MPUCTIOCOOUTHCS K N3MEHHUBIIIMMCS YCIOBHUSIM CYIIIECTBO-
BaHUs, TO MPUAETCS KAaTh MEJICHHOM »BOIONMHU [lapBUHA ¢ HI3MEHEHHeM MaTepHu-
AJIbHOT0 COCTABA M MATEPHAJIBLHOI CTPYKTYPHI FeHOMA B pe3yJbTaTe eCTeCTBeH-
HOM MYTalli¥ TeHOMA U MOCJeAyI0lIero ectecTBeHHoro oroopa. Jlymato, 0e3 omne-
PATUBHOM 3BOJIIOIMY >KMBbIE OPTaHW3Mbl BBIMUPATIN Obl 3HAYUTENBHO Yallle.

4. Outuoxa Pomeo. N3Bectuoiii 6uonor Jlaiemn YoTcoH, B CBOEH 3aMedaTeb-
HOM kHUTe «Omudka Pomeoy» [16] yka3piBaeT, 4TO OUOJIOTHUSI CKIIOHSETCS K IIOHUMa-
HUIO TOTO, YTO KMBOM OUOJIOTHYECKUN OOBEKT COCTOMT U3 COMATHYECKOro OOBhEKTa
(MaTepuaibHOTO O0BEKTA) U U3 HECOMATUYECKOIO €ro opraHu3aropa (Hemarepuaib-
HOTO 00BbeKTa). JIvitenn YoTcon numeT: «/Ipeonocwlika o émopoi (He COMaTUUECKOM
- B.C.A.) cucmeme, mecro cés3anHoU ¢ 0ObIYHBIM MENOM, OCUCMBUMENbHO 0aen HaM
omeemul Ha 6ce 8ONpPoCyHl, noka He umerouwjue peuienus. Opeanuzamop, Hanpaesio-
WULL JHCU3HB U CMEPMD ..., Q0IHCEH 20e-mo Haxooumscs. Ungopmayus, npuoopemae-
Mas guzuueckum meiom Ui COMamuideckol CUCMeMOU, MON*CEN XPAHUMbCS KAK CO-
CMABHAA 4acmb OP2aHU3Amopa, COCMAGAl OCHO8Y NAMAMU U ee UCNOAb3068AHUSL.
Ecau maxoii nonymuux O0eucmsumenvpHo cyujecmsayem, mo Heooxooumo, s 0ymaro,
npunucamv emy Qu3U4ecKyio pearbHoCms U KaKoe-mo Mecmo 8 npocmpancmee, on-
auyalowee e2o 0m KOCMUYECKUx xumep. .... Mot meepoo ycmanosunu ... cieoyiouee:
ecmb NoJIHOe OCHOBAHUe Npeononazamv, 4mo albMepHAmued Uiy OONOJIHeHUe K
Hawiel COMamuyecKou cucmeme MoAHcem umems 380I0YUOHHYIO YEHHOCb, OUON02U-
yeckas HAyKa He pacnonazaem OAHHbIMU, ONPOBep2arouuMU 803MONCHOCHb Cyuje-
cmeoganus 6mopot cucmemsty. BeiBoabl JIviiemia YoTcoHa NEPEKIMKAIOTCS C COAEP-
KaHHEM JaHHOTO JokJana. Ha poinp HEMaTepuaabHOIO OpraHM3aTopa M MOMYyTYHKA
MaTepUaIbHOM COMATHUYECKON CUCTEMBI BIOJIHE MOJIXOAUT HEMATEpUaIbHAS MaMATh
OM coMaTu4ecKol CUCTEMbI U COJIEeprKallasicsa B Hel HHpOopMalusl, yIpaBJisironias Ma-
TEePUATILHOM COMAaTHYECKOW cucTeMoil. B cunmy cmocoOHOCTH ynpaBisiTh cOMaTHye-
CKOM CHUCTEMOM, HEMAaTEPHaJIbHbI OPTraHU3aTOpP, BUINMO, IIOJYy4aeT BO3MOKHOCTb
KaK MOPOXK/IaTh, TAK U JICUUTh COMATHYECKUE 3a00JIeBaHUS, KaK YKOPAYMBaTh, TaK U
MPOJIEBATh KU3Hb (HAIPUMEP, BO3ACICTBYSI HA MAaTepUANIbHYIO YacTh T'€HOMA, KaK
OMMCAHO BHIIIE) U MHOTHE UHBIE, HE U3BECTHBIEC HAM MTOKA BO3MOKHOCTH.

B mmxapaom 0630pe 06 nndopmanuu [30], Tecnep I'.C. (2004 r.) maér rio-
OanbHyt0 THUNOTE3y: B [Ipupoae u Beenennoii cymectByeT nndopmanusi, Urparoias
CYILIECTBEHHYIO POJIb B OBITUM U B pa3BUTUU. [I0 MHEHHIO OJTHOTO U3 COBPEMEHHBIX
uccueaoBareneil kBaHtoBou ¢usuku, Binanko Beapana [24, 2010 r.], B ocHOBe Mu-
PO3IaHUA JIEKUT HEe MAaTePUs WIH YHEePrus, a uHpopManus, 1 HMEHHO 00padoTKa
HHoOpMaLMHU JIeKUT B OCHOBe BceX Pu3MuecKuX, 0M0JI0rH4eCKuX, IJKOHOMHUYe-
CKMX M COIIMAJILHBIX SIBJIEHHIA, UTO corjacyercs ¢ Hatypduinocodueit paboT aBTopa
[6,7,9,10,11, 17, 18, 29], B KOTOpbIX HHPOPMAITUOHHBIC TTOJIS U BO3JICUCTBUS €CTh
YAaCTHBIN ciy4ail 6e39HepreTHUeCKHX MmoJjiei u Bo3nencTeuil. [lotomy, gymaro, MOKHO
YTOUHUTH BBIBOJ Braako Benmpana: B ocHOBe MUpO3aHus JIeKaT HHPOPMAIIHS, TOY-
HEE CMBICIIBI, U ApyTue pu3ndeckue 0e3dHepreTHuecKre HeMaTeprualbHble OOBEKTHI.
ITo cyTn, aTO cornacyercs ¢ uaesmu BepHaackoro o Hoochepe u ¢ onbiramu [lIkaToBa
B. T. no peructpamuu cMbICIOBbIX 0TBETOB [Ipuponas! puzndyeckum npudopom [25].

5. O npakTnyeckoM 3HaveHuH. COTJIaCHO IKCIEPUMEHTAM, CKOPOCTh Pacmpo-
CTPaHEHHUsI HEMATEPHUAIIbHBIX MOJIEW MOXKET MPEBBIILIATH CKOPOCTh CBETA KAK MUHUMYM

22



B 100 000 pa3 [7]. Teopust OTHOCUTENLHOCTH HE 3amperiaeT 0e39HEePreTUIeCKUM Io-
JISIM PacIpoOCTPaHATHCA CKOJIb YTOJIHO OBICTPO M MPAKTUYECKH MTHOBEHHO MPEo0Jie-
BaTh Ja)X€ MEK3BE3AHBIE U MEKTAIAKTUUECKUE PACCTOSIHUA. TpPYyIHO MEPEOLECHUTH
NPaKTUYECKOE 3HauyeHue OyIyIIMX KAaHAJIOB CBEpPXJaJIbHEW, BCENPOHUKAIOIICH WU
CBEpXOBICTPON CBSI3U, MOCTPOCHHBIX HAa MCIOJIB30BAHUM HEMaTepUANIbHBIX MOJEH,
Hayajao 4yemy yxe mnonoxeHo (Pasnmen 7, paGotel [7]). Buagumo, nmosroMy pa3BUTHIE
KOCMHYECKHE IIUBWIN3ALUN HE MOCHUIAIOT HAM PAaJUOCUTHAJbI, HAYLIUE 10 HAC MUJI-
JIMOHBI JIET ¥ YOBIBAIOIIME A0 HUYTOXXKHOTO yPOBHS. 3a4eM MX IOCHUIATh, €CJIU €CTh
BO3MOKHOCTh B3aUMOJICHCTBOBATH C MOMOILBIO CBEPXOBICTPO PACHPOCTPAHSIOIIUXCSI
Y HEeYOBIBAIOIINUX CTOJIb CUJIbHO HEMAaTEpHUaIbHBIX MOJICH.

[Tockonbky o ®M, none F 1r060ro MaTepUaIbHOTO TEJIa 3aBUCUT OT MPOIIECCOB,
IPOUCXOIAIINX BO BHYTPEHHOCTH TENA, TO OHO, U3MEHSETCS, KOrAa U3MEHSIOTCS 3TH
IIPOLIECCHl. DTO OTKPBIBAET NEPCHEKTUBBI AUCTAHIMOHHOI0 MOHUTOPUHIA W3MEHE-
HUI BHYTPEHHUX NPOLECCOB JIOBIX MaTepUAIbHBIX TEJ MOCPEACTBOM MOHUTOPUHIA
ux 0e39HepPreTUYeCKUX MoJe, YTo, ECTECTBEHHO, TOJKHO MOPOAUTH HOBBIE TEXHOJIO-
MM JUarHOCTUKH, B TOM 4ucie, U B MenuiuHe. CreKTp 0ObeKTOB sl yIOMSHYTOTO
MOHHMTOPHUHTA O€3rPAaHUYEH: OT KUBBIX OPTaHU3MOB IO HEKUBBIX 0OBEKTOB, OT OJIM3-
JSKAIUX MAJBIX OOBEKTOB U TUIAHETHI 3eMJIsl 10 JAJIEKUX TUTAHET, 3BE3/1 U FalaKTHK.
Crona xe oTHocATcs M 4€pHble AbIpbl. (Clie0BaTeNbHO, OE3PHEPreTUUECKHUE OIS
MOTJIM OBl OTKPBITh YHUKAJIbHBIE Ty TH JUCTAHLIMOHHOTO UCCIIEA0BAHUS TIAHET, 3BE3],
4EPHBIX IBIP, LICHTpa Hamel ['asakTuky U KocMmoca B 1esioM. Kak 3To HM CTpaHHO,
BO3MOYHO, IMEHHO CKPBITBIE OT HAC IPOLIECCHI, IPOUCXOASAIINE B YEPHBIX IBIPAX U B
LIeHTpe Halel ['anakTuky, oka3pIBalOT Ha Hac cepbE3Hoe BiausiHUE. Ecian nx 0e33Hep-
TeTUYECKUE M10JIS1 UMEIOT XapaKTEpPHBIE LUKIIBI, TO Pa3yMHO OXKUAATh UX IUKINYECKUX
CUHXPOHHBIX BJIMSIHUM Ha IMPOLECCHl U OOBEKTHI COTHEYHOM cucTeMsl. J{ji1 MOHUTO-
pUHra U3MEHEHUH B aJN€KuX HEOECHBIX TEJIaX MOKHO MCIOIb30BaTh AETEKTOPHI O€3-
sHeprernyeckux nojuei no meroxy H. A. KoseipeBa. Bo BcéM criekTpe yrnmoMsHyTOro
MOHHMTOPHUHTA MOKHO MPUMEHSThH U3AILIHBINA CIIOCO0, KOTOPHI OCHOBAH Ha MCMOJIb30-
BaHWU MOHMTOPHUHTA U3MEHEHUI cocTosiHUs (oTorpaduu MaTepuaIbHOro Tejia, Mo-
CKOJIbKY TE€JIO U €ro (POTO HAXOMIATCA B 3aIlyTAHHOM COCTOSIHMU, U TIOTOMY HU3MEHSIOT
CBOM COCTOSIHMSI CHHXPOHHO. [locnennee MOXHO MPUMEHSTH AJIsl THOOBIX MaTepuaiib-
HBIX TeJ, BKJIKOYas KUBBIC TEJIA.

CKpbITBIE OT HAC MPOLECCHI MOJITOTOBKU CUIIBHBIX 36 MJIETPSICEHU N, N3BEPKEHUIT
BYJIKAHOB M COJIHEUHBIX BCIIBIIICK SIBJISIOTCS aHOMAIUSIMHU Ha (POHE CTAIMOHAPHBIX
npoueccoB. [1oaToMy nponeccsl NOATOTOBKH CHIIBHBIX 3€MIIETPSICEHUM, N3BEPKEHUM
BYJIKAHOB M COJIHEYHBIX BCHBIIIEK JIOJDKHBI MOPOXKIATh BPEMEHHBIE aHOMaNNU 0e33-
HepreTuueckux noseit /' 3emnu u CoiHIla, COOTBETCTBEHHO. Toraa, MOHUTOPUHT Bpe-
MEHHBIX aHOMAaJIUH NoJiel F' NOJKEH JaBaTh MPEIBECTHUKH CHIIBHBIX 3€MIIETPSCEHUM,
U3BEPKEHUI BYJIKAHOB U COJIHEYHBIX BCIIBILIEK, B MIOJIb3Y YETO CBUAETEIBCTBYIOT JKC-
nepuMeHTsl B. H. CmupnoBa (cm. [10] u Pazgen 12 o630pa [7]). Jdasi mejieHranuu
3eMHBIX AHOMAJIHMII MECTOIOJIOKEeHHUS 30HbI MOATOTOBKH NMPEACTOAIIMX CHIbHBIX
3eMJIeTPSICEHUI U M3BEpP:KeHHH BYJKAHOB, JIIOOOMY JAeTEKTOpPY Oe3dHepreruye-
CKHX M0JIeil, B IPUHLNIIE, MOKHO IPUAATH HANIPABJIEHHOCTD, €CJIH JeTEeKTOP, MOo-
no0HO0 H. A. Ko3bipeBy, moOMemIaTh B INIOCKOCTH (POKYCHPOBKH UJIM U300 paskeHUil
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TeJIECKOIa, a TeJ1eCKON HANPABJATH He HA He0o, a Briayosb 3emuu (Pasxen 12 06-
30pa [7]). AHaIOIMYHO, T€ K€ METOJbl MOTYT NMPUMEHSATHCS IJsl NPSIMBIX MOUCKA U
JOKQJIN3allMd MECTOPOXKACHUN TOJIE3HBIX MCKOMAEMBbIX, KaK 3TO ONMCAHO B paboTe
[27]. a5 npsiIMBIX IOUCKOB OIPENEISIONIMMHU SIBJISIOTCS CIEYIOIIME CBOKWCTBA 0e33-
HepreTuueckux nosel F. Ions F kakoro-au0o Tesa 3aBUCAT HE IPOCTO OT MaccChl Tea,
HO OT €r0 XUMHUYECKOI'0 COCTaBa, INIOTHOCTH, CTPYKTYPBI, IIPOLIECCOB U NIPEBPALCHUH,
IPOTEKAIOIIUX B HEM. 3aJI€Kb [T0JIE3HOI0 UCKOMAEMOTO SIBISIETCS (PU3MUECKUM TEJIOM.
MecTopokaeHre npeAcTaBiseT cO00M MPOCTPAHCTBEHHYIO aHOMANIUIO TMEePEeYHCIICH-
HBIX NApaMETPOB TOJIUM TOPHBIX Nopoa. [lo3Tomy 3aiie’ku MOJE3HBIX MCKONMAEMBbIX
JOJKHBI TOPOKIAAThH ITPOCTPAHCTBEHHBIE JIOKAJIIbHBIE AaHOMAJIMU ITOJIEN [ 3TOM TOJIIIH.
Peructpanus u pacmmdpoBKa TaHHBIX aHOMAJIMI JAIOT OCHOBY ISl Oy IyIIUX PSIMbBIX
MTOMCKOB TIOJIE3HBIX HCKOTIAEMBIX, HCTIOIB3YIOMUX reodusndeckue mois F [27]. 3nech
TO’KE MOYKHO MCTIONIL30BaTh (poTorpadyii MECTHOCTH.

6. Ectb u cBs3b moJieit F ¢ XTHA?

MpI ¢ BamH, BMECTE ¢ HallMMM J1a0OpaTOpUsMHU, CUIUM Ha IJIaHeTe 3eMiis, TO
€CTb, CUAMM Ha €CTECTBEHHOM reHepaTope Oe33Hperernueckux nosei £3 3emnu. Ja
en€ Mbl OKPYKEHbI B KOCMOCE MHOYKECTBOM JPYTMX €CTECTBEHHBIX KOCMUYECKUX Ie-
HEPAaTOpOB Oe33HEepreTMdyecKux mojiel Fx KOCMUYECKHX Tel — IUIaHeT, 3BE€3a. He
HYKHO JyMaTh, 4TO 3TH IOJISI CTALIMOHAPHO BO3ACHUCTBYIOT Ha Hac. MIX BO3aencTBUA
Ha HaC MHOTOKPATHO CUJIBHO MU3MEHSIOTCSA B TEUEHHM KaXKIOTO JHS, CM., HAIIPUMED,
ctaThio [6] u ocobenHo [Ipunoxkenue B aToit ctathe. [loaTtomy, ecnu nosnst F3, Fx Bu-
a10T Ha X TS, a Mbl 3TO HE y4uThIBaeM, Oy/IeT CO3AaBaThCs JIOKHOE BIEYATIICHHUE O
HeBocponu3BoauMocTr dkcrepuMeHToB 1o XTSI, [loaTtoMy Hy>KHO onpenenuTscs B
BOIIPOCE, €CTh JIU CBs3b nosen F' ¢ XTA?

Ckopee Bcero, OTBET Ha BONPOC MOJIOKUTENbHBIN, TAK KaK 3TU MOJISI, COTJIaCHO
AKCIEPUMEHTaM, BIUSAIOT Ha paanoaktuBHOCTh (IHone C. 3., Mensuuk U. A., I1an-
yemtora B. A., ITapxomoB A. I'.), a paAl0aKTUBHOCTh €CTh PA3HOBUJAHOCTH U3MEHEHUS
aTOMHOTO HOMepa BenlecTBa. OcoOeHHO BaxkeH 311ech skcnepuMenT [TapxomoBa A. T'.
C pa3MelIeHUEM PAJIMOAKTUBHOTO AJIEMEHTa B (DOKYCE 3€pKAIbHOIO TENECKOIa, KOTO-
phiif, kak U y Ko3bipeBa, pokycupyer nosist F' v pe3ko yCUIUBAET UX BIMSHUE Ha pa-
JTMOAKTUBHBIN 3JIEMEHT. B TaHHOM 3KCIIepUMEHTE paJIn0aKTUBHOCTh BPEMEHAMHU Y CH-
JMBajachk B COTHIO pas.

CrienoBartenbHO, MO-CEPHEZHOMY BaXXKHO OINPEIAEIUTh IKCHEPUMEHTAIBHO, ACH-
CTBUTEJBHO U 1o F BiusiroT Ha X TS, [t 3T0ro MoKHO NpeioKUTh 3HAYUTEIIBHO
yBEJIMYUTD NpernoaraeMoe BiussHus nosieit F Ha npuodop XT . MokHo monpo6oBaTh
00Jry4yaTh MpuOOp reHepaTopamMu Mojei F, B 4aCTHOCTU, MPOU3BOAUTH psijioM ¢ XTA
HeoOpaTumble pouecchl o Ko3bipeBy. MokHO 3epkajiaMu (POKYCUPOBATH pa3InyHbIe
€CTECTBEHHbIE 0€33HEPreTUUECKHUE MOJIS TUIAHEThI 3eMJIsi U KOCMUYECKUX TeJl Ha yCTa-
HOBKY XTS. IIpu 3TOoM, nockosibky ITapxomoB A. I'. uCniosib30BaJI TEJIECKOIN B HAIIPAB-
JICHUM 3aIaJ-BOCTOK, & KaK pa3 B 3TOM HANPABICHUU UAYT Jy4YU OJHOTO HU3 MOJIEN
3emid, TOJIE3HO MOMPOOOBaTh 3€pKaNIoM CHOKYCHPOBATh MOCIEIHUE JTyYH HA yCTa-
HOBKY XTSI. IIpnuém, Hano umerts B BUAY, 4To 110 @M 3T0 noJie 13MEHYMBO B 3aBUCH-
MOCTH OT MHOTHX IPOIIECCOB, MPOUCXOSIMUX BHYTpU 3eMid OJIU3KO W JATEKO OT
YCTaHOBKH (ITOATOTOBKA CUJIbHBIX 3€MIIETPSACEHUHN, U3BEPKEHUIN BYJIKAHOB. IlyHAMU U
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T.1.). Ho Bc€ 310 OyayT 00MydeHUs yCTAHOBKH TMOJIeM F MHOPOIHBIM TSl yCTAaHOBKHU
XTSI

BbeITh MOXeT, nydiie oTpaxarb coOCTBeHHOE moiie F ycranoBku X TS Hazax B
npubop u GokycupoBath ero BHyTpu npudopa. Ho camoe Oosnblioe, BeposTHO, He-
OOBIKHOBEHHO OOJIbIIOE, YCUIICHUE NoNsl F' 6 ycmanogke, BO3MOKHO, OyA€T JTOCTH-
raTbCsi, €CJIM U3MEHATh BO BPEMEHU CKOPOCTh IPOTEKAHMS IPOLIECCOB B YCTAHOBKE
XTSI Tlouemy?

Hutupyro 0630p [7]: «Cy1iecTByeT HECKOIbKO Pa3HBIX TUIIOB O€39HEPTreTHUEKIX
noJiel mia”eT u 3BE3 (Mmojed Bpamaromuxcs mapukos). JIBa uz uux F'i, F', Bcerna
BO3HUKAIOT BMECTE OJHOBPEMEHHO U MOTOMY MX MOXHO paccMaTpUBaTh KaK KOMIIO-
HEHTBI HEKOET0 €IMHOTO 0€39HEePreTUUECKOro MoJis moJo0HO TOMY, KaK 3JIEKTpoMar-
HUTHOE T10JIE COCTOUT U3 KOMIIOHEHT 3JIEKTPUYECKOTO MU MarHUTHOTO ToJiel. B ciryyae
DHEPreTUYECKUX MOJIEH, CUJla MX B3aUMHOW MHAYKIHUH OTPAaHUYHUBAETCS 3aKOHOM CO-
XPaHEHMsI SHEPTUH — SHEPTUsI HHAYLUPOBAHHOTO MOJISl HE MOXKET ObITh OO0JIbIIIE SHEP-
TUU TOJISI HHAYLHpYHoLero. Bo3amoskHast B3auMHasi HHAYKIUA 0e33HepreTu4eCKux
noJiei F'1, F'2 MOKeT ObITh HEOOBIKHOBEHHO CHJIbHA, IOCKOJIBKY OHA HE IUMUTHPY-
€TCsl 3aKOHOM COXPAHEHHUS HEPTUHU, YTO KOCBEHHO MOATBEPIKIaeTCsl HAOIIOICHUIMU
3a BO3JCHCTBUAMHU HEOECHBIX TEI.». I3MeHssl BO BpeMEHU CKOPOCTh MPOTEKAaHUs MPO-
1eccoB B yctaHoBke XTS, Mpl OymeM M3MEHSTh COOCTBEHHBIC O€39HEPreTHUECKHE
MOJII YCTAHOBKHU U TEM CAMbIM, BBI3bIBAaTh B3AMMHYIO0 HHIYKIIUIO COOCTBEHHBIX 0€33-
HEPreTUUeCKNX mojeil yctaHoBkH. [Ipu momoOHBIX OmbITaX HYKHO 3HaTh, 4TO, CO-
IJIACHO YKCIIEPUMEHTAM, BCIBIILIKU BO3AEHCTBUM MOJIEN [ HE MOTYT IPEBOCXOANUTH HE-
KMH TNIpeaes, IPU JOCTUKEHNHA KOTOPOro BCIIBIIIKY BO3AEUCTBAN NOJIEU F OT pa3HBIX
MCTOYHUKOB JIAI0OT HA PETUCTPATOpPE OJMHAKOBYIO BEJIMYMHY CHUTHaja (IIPOUCXOAMT
Kak Obl HackIllIeHHe 4ero-To). K coxanenuto, moka HEBO3MOXKHO J1aTh MOJIHYIO rapaH-
THIO, YTO BiIMsiHUA nosier F Ha XTSI cylecTByrOT, HO UCCIIEN0BATh 3TO IMOJIE3HO.

7. OcHOoBHBIE BbIBOAbI. MoHKCTHYECKas (puocopusi MOMydnia MOATBEPHKIE-
HUE B (U3NUYECKUX SBJIEHUSAX. B yacTHOCTH, U3ndeckue HeMaTepuaabHble OOBEKTHI
JEMCTBUTENIBHO CYILIECTBYIOT U UMEIOT (pru3nuecKue cBoiicTBa. X MOXKeET u3y4ars, 1o
CYTH, MaTepUaIMCTUUECKas HayKa — ¢pu3uka. VX Bo31eHCTBUS HA MaTepUaIbHble 00b-
€KThl MHOI00Opa3Hbl U UMEIOT CYIIECTBEHHOE NMPAKTUUYECKOE 3HAUEHUE IS Oy Ay LIIX
UCCIICIOBAaHUN U TEXHOJIOTHUM.

B uactHOCTH, coriacHO (PU3MYECKUM 3KCIEPUMEHTAIBHBIM JaHHBIM, (QU3nYe-
CKHM€ HeMaTepHalibHbIE MOJIs 00J1a1al0T HEOOBIKHOBEHHO OOJIBIION HAIbHOCTHIO Aeii-
CTBHs, yObIBas C PACCTOSHMEM 3HAUMTEIBLHO MeUIEHHEE, yeM 1/12, 001a1a10T BCe Ipo-
HUKAIOMIEH CIOCOOHOCTHIO B MaTepHalIbHOW Cpelle, MOTYT MPEBHIIIATh CKOPOCTb
cBera, mpuuém, 6e3 HapymeHuss CTO. Ilo dakry, ux 3aMeTHBIE BO3EHCTBUS HAOJIIO-
JAIOTCSl HA MEKIUTAHETHBIX, MEXK3BE3IHBIX U MEKTaTaKTUUECKUX PACCTOSIHUSAX.

OTu CBOMCTBA CIEAYIOT U3 0€33HEPreTUYHOCTH HEMAaTEpUAIbHBIX noiel. Cy1ie-
CTBYIOT (pU3NYECKHE HEMaTepUasbHbIC NOJs pa3HbIX TUNOB. HemarepuanbHble 00b-
€KThl, B TOM YMCJIE HEMaTepUajbHbIE M0JIs, CIIOCOOHBI YNPaBIATh IPOLECCAaMU MaTe-
puaibHOro Mupa. OHU crIOCOOHBI BOCIOJHATh HEJOCTATOK SHEPTUU 3TUX MPOLIECCOB
3a c4€T OpraHMU3alMy Mepeiaydl SHEPTUU OT OJHUX MATEpUATbHBIX 0OBEKTOB K APY-
ruM. VX Bo3zaeiicTBUSA-yIpaBieHNne Mbl HAOMI0JaeM KaK/blid I€Hb BOKPYT Hac, HO He
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otnaém cebe B 3ToM oTuéTa. [loxoxke, UCTOKM (PU3HUECKUX 3aKOHOB, YHPABISIOLIUX
($U3MYECKUMHU TPOLIECCaMU B MaTEpUAIbHOM MHUPE, COBEPILIEHHO HEU3BECTHHIE U HeE-
MOHSTHBIE HAM CETOJIHS, JIeKAaT B MUpe O€3PHEPreTUYECKUX 0OBEKTOB, TO €CTh, B HE-
MaTepualbHOM Mupe. Buaumo, 6e3sHepreTuueckre HemarepuaibHble 0ObEKThI BMe-
CTO SHEPruM BO3ACUCTBUS 00JaJalOT HEKMM HMHBIM IOTEHIMAJIOM BO3JEUCTBHM.
MOXHO IPEANOJIOKUTH, YTO HEMATEPUAIIBHBIE MOJISI PACIIPOCTPAHSAIOTCS B HEMATEPHU-
anpHOM 3dupe, a yke 3Qup BO3IeUCTBYET Ha MaTepuaabHoe BemecTBo (Uactu 1 u 2).
KpuTtnuecku BakHBIMH 7151 )KHBBIX OPTaHU3MOB SIBIIIOTCSI OOHApPY>KEHHbIE U3MEHe-
HUS MX T€HOMA I0J1 BO3JAEHCTBUAMH HEMATEPHAIIbHBIX NOJIel. BbIABICHHbIE HEOOBIY-
HBIE CBOICTBAa BO3JEHCTBUI HEMATEPHAIBbHBIX MOJIEH MIaHET U 3BE31 HEOOXOIUMO
3HATh I YCIIELIHOIO MCCJENI0BAaHMS M NOHMMAaHMUS BO3JIECUCTBHII HEOECHBIX TEN Ha
3emiie, B TOM 4Hclie, ipu HaOmoaeHusx o metoay Kossipea H. A..

B ®M, cornacHo 3KCIIepuMeEHTaM, YCTAHOBJIEHO: 3aIlyTAHHOCTh MaTEPHAIIBHBIX
OOBEKTOB OCYIIECTBISIETCSI MX HEMaTepuaJbHBIMU O€33HEPreTUYECKUMU TOJSIMHU.
KonkpetHee, y€Tkasi 3alyTaHHOCTh MaTepUaAIbHBIX OOBEKTOB BO3HHMKAET 3a CUET UX
MH(POPMALIMOHHOTO B3aUMOJICUCTBUS B COUETAHUU C TIOYTH TOYHBIM UX HH(POpMAIH-
OHHBIM pe3oHaHcoM. [Ipu 3Tom, nHpopManrs 1100 HaHU3BIBAETCS Ha Oe33HEpreTuye-
CKO€ IoJie, TM00 CYIECTBYET CAMOCTOSITENIbHOE Oe33HepreThuecKkoe NHPOpMaItoH-
Hoe noJie. Hannuune nHopManMoHHOro pe30HaHca CBUETENbCTBYET, 10 MHEHUIO aB-
TOpA, B MOJIb3y CYIIECTBOBAHUS CaMOCTOSITENIbHBIX HEMATEPUAJIbHBIX UH()OpPMAIMOH-
HbIX 1osied. COOTBETCTBEHHO, JUIS YETKOW 3allyTaHHOCTH MaTepHaJIbHBIX OOBEKTOB
HEo0s13aTeIbHO UM OBITh MaTepUalIbHBIMU OJM3HEL[aMH, HO JOCTATOYHO OBITh MOYTH
TOYHBIMU UH(OPMALIMOHHBIMU OJIM3HELIAMH.

DTO OOBSACHSAET 3alyTAHHOCTh 00BEKTa M €ro (POTo (YMCTO MH(POPMAIIMOHHBIE
ONM3HEIbI), MPUYMHBI BO3JCHCTBUS MBICIA HAa PACCTOSIHUH, MPUIUHBI 3((HEeKTOB
TOJITIBI UJTM CTaW, HAYYHOTO KOJIJICKTUBA, MPUYMHBI MBICJICHHOTO HH(POPMAIMOHHOTO
B3aUMOJICHCTBHS C 0OBEKTOM C TTOMOIIBLIO ero dhoTorpadumu.

B ®M, cornacHo 3kcniepuMeHTaM, HHHOPMAITMOHHO-CMBICTIOBBIE BO3ACHCTBUS
PacCIpOCTPAHSAIOTCS B MPOCTPAHCTBE, OKPYKAIOIIEM UX UCTOUYHHMKU. Kak BapuaHT He-
MaTepHUaIbHBIX BO3JCUCTBUIN, OHU MOTYT BJIMATh Ha (pu3myeckue, PU3NKO-XUMUYE-
ckue u ouodusnyeckue npoieccol. [loromy, B okpyKaroiieM Hac MPOCTPAHCTBE AeH-
CTBUTENBHO cyniecTByeT Hoocdepa, o kpaitHeit mepe, B BUJie COBOKYITHOCTU UH(DOP-
MallMU-CMBICJIOB, BbIpabaThiBaeMbIX yesnoBeuecTBOM. B ®M u3 aHanm3a moBeeHUs
3alyTaHHBIX MaTEpUaJbHBIX OOBEKTOB, CIEAYET CYIIECTBOBAHHE TaKoil 0co0oil ma-
MSITH MaTE€PUAIBLHOTO 00BEKTa, KOTOPasi HUKAK HE MPOSIBIAECTCSA B €70 MaTepUaIbHbBIX
MpU3HAKaX, TO €CTh, CIAEAYET CYIIECTBOBaHHE HeMaTepuanbHON naMatu OM. IlamsTs
OM co31a€T ycnoBus AJisi OBICTPOI SBOJIOLUH KUBBIX 0OBEKTOB B JOTIOJIHEHUE K CPaB-
HUTEJIHLHO MeJJICHHOM »Boronu JlapBuna. B coBpeMmenHoi 6uonoruu TBEPIO ycTa-
HOBJICHO, 4YTO NIPEANOJIOKEHNE O CYIIECTBOBAHWHM HECOMATHUYECKOI'O IONOJIHEHMS,
TECHO CBSI3aHHOTO C OOBIYHBIM TEJIOM, JCHCTBUTENHHO JaeT B OMOJOTHMU OTBETHI Ha
MHOTH€ NPUHIUNHUAIIBHBIE BOIIPOCHI, TOKA HE uMetoiue pemenus [16]. Teneps Takoe
JIOTIOJTHEHUE K MaTepuaibHOM coMatnyeckoi cucteMe (cM. Hacth 4) npeuioxeHo B
BUJIE CYLIECTBOBAHUS HEMATEPUAIbHON €€ mamATh. 110JIe3HO OTMETUTH: YIIpaBIIsAIO-
e, OpraHu3yrolime, TeM 0oJiee, CMBICIOBBIE BO3/CHCTBUSI HA MaTEpPUAJIbLHBIA MUD,
pa3yMeeTcs, MEIIAKT TEHICHIIMU K XaOTH3alUKl COCTOSIHUSI MaTEPUATIbHOTO MHUPA, TO
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€CTh, MEIIAKOT TEHACHLNHU K POCTY SHTPOIMUU U, TEM CaAMbIM, SBJISIOTCS, [0 KpallHEH
Mepe, OOHUM U3 (HaKTOPOB, KOTOPBIM MelllaeT HACTYIUICHUIO TETUIOBOM (TepMOANHA-
MHYECKOM) CMEPTH BCEJIEHHOM.

[ToHOIIEHHOE OCBOCHHME HEMATepUAIBHBIX, B TOM YHCIE, WH()OPMAITMOHHBIX
MOJICH U3MEHUT BCIO HAITY KU3Hb, TOJIO0OHO TOMY, KaK M3MEHWJIACH HAIlla )KU3Hb B pe-
3yJIbTaTE OCBOCHUSI SJEKTPUUYECKUX U MArHUTHBIX MOJEH, TO €CTh, OYIyT MCHIOIB30-
BaTbCSl HOBBIE TEXHOJIOTUU (MEIUIIMHBI; CPEACTB CBEPX JalbHEH U CBEPX MPOHUKAIO-
IeH CBSI3U; CPEACTB MPOU3BOJICTBA; CIIOCOOOB JUCTAHIIMOHHOTO KOHTPOJIS ITPOLIECCOB
Ha 3emie, TIaHeTax U 3BE3/1aX, BKIIOYasi YEPHbBIE IbIPbI; CIIOCOOOB YCTAHOBIIEHUS KOH-
TaKTOB C BHE3EMHBIMM LIHMBHIM3ALUSIMU; CIIOCOOOB YIPABIEHUS MPOMBIILICHHBIMH,
NPUPOAHBIMU, OMOJIOTMYECKUMU MIPOLIECCAMU U T.1.).

HeMmennenHoe Hay4yHOE NpU3HAHUE BO3MOKHOCTH MCCIIEIOBAHUSI HEMATEpHAIIb-
HBIX 00BbEKTOB (PU3UUECKUMU METOJaMU, ObLIIO Obl PE3KUM U3MEHEHUEM IpeCcTaBJIe-
HUM CTaHAApTHOM akajneMuuyeckod (uzuku. [lorTOMy, €CTECTBEHHO, HE MPUXOAUTCS
paccUMTHIBAThL HA MTHOBEHHOE NIPU3HAHUE UJIEH, pa3BUBAEMbIX B HacTOsLIEH padoTe.
OTO [eJ0 HACTOJbKO HENPHUBBIYHOE, YTO TpPeOyeTcs BCECTOPOHHEE OOCYXACHHE,
YTOOBI MOCTENIEHHO PUATH K OOIIETIPU3HAHHOMY 3aKITIOYEHUTO.

ABTOp BbIpa)KaeT cepeuHyto OnarogapHocte Makcumy ['puropseBuuy ['ona-
peBy-JIo30BcKOMY 3a MoJIe3Hy0 HHpOopMalKio, a 3aTtenenuny Baneputo Hukomnaesuay
32 UHTEPECHOE Y MHUIIMHUPYIOIEe 00CYKICHHE.
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