O BCEOBLIEWN CBA3MU
MUPOBbLIX NMPOLIECCOB

YTO KPOETCA 3A TAMHCTBEHHbLIMU KOPPENALUNAMU?
10.C. Biraagumupos
Qusuyeckuil paxyromem MI'Y um. M.B. Jlomonocosa

JlaHHBIH BRIy CK XypHaIa «MeTtadu3nka» HEOOBIYEH KaK 1Mo 00CyKIaeMoi B
CTaThsIX TEMATHKE, TaK U 10 (hOpME M3JIOKEHUS MaTepraia B U3aHusIX GUIocod-
CKOTO Xapakrepa.

31ech MpeacTaBiIeHbl CTaThU JOCTATOYHO aBTOPUTETHBIX aBTOPOB, TJIABHBIM
00pa3oM (PHU3HKOB-IKCIIEPUMEHTATOPOB, TOKTOPOB (PH3MKO-MAaTEeMaTHYECKUX Ha-
YK, KOTOpBIE B TCUCHHE MHOTHX JIET HaOIIOMAIOT HEKHE SIBICHHS, KOTOPHIC IMOKa
emé He HaILIM CBOEro OOBSCHEHHS B paMKaxX CYIIECTBYIOIIMX HAy4YHBIX Ipel-
craBicHuil. Peun HOI\/’I)IéT O MHOT'OYHCJICHHBIX MPOABJIICHHUAX 10 KOHIIA HC IMOHATO-
ro MEeXaHU3Ma BCeoOIIel CBA3M MEXIy SBICHHSIMH Ha 3emie u B kocmoce. O0-
CY’KJIEHHE 3TOTr0 BOIIPOCA BBIXOAMT 32 MPEAEIbl OOIIEPUHITON HAyKU HE TOJIBKO
MIOTOMY, YTO 0OCYIK/IaeMbIe SIBJICHUS HE YKJIAIBIBAIOTCS B €€ paMKH, HO B ITIOTOMY,
YTO B HallleM OOILIECTBE CIOXKMIIACh TPATUIMA JHMO0 UTHOPUPOBAThH TO, YTO HAy-
KO He 00BsicHsAeTca, TuO0 BooOIIe BCE MOAOOHOE OOBABIATH MUCTHUKOM WU
JDKeHayKol. HaM mpencTaBisieTcst, 4TO 3TOT BOMPOC JOJDKEH OBITh MOMHAT JI0 00-
CYXKIeHHS Ha 001e(hniIocoPpCcKoM YpOBHE.

OO6cyxIeHre TaHHOTO BOIPOCa AUKTYET HEOOBIYHYIO i (PUIOCOPCKUX U3-
JnaHui (opMy Mojayu Marepuana. 31eCh aBTOPbl HE MOTYT OIpaHHYUBATHCS I'O-
JBIM HM3JI0)KEHUEM PE3yJIbTaTOB CBOMX HAONIOEHHH, TaK KaK MHOTOYHCIICHHBIC
CKENTHUKHU IIPOCTO HE MOBEPAT UX yTBEPKACHUAM. 110 3TOM NMpuynHE aBTOPHI BBI-
HYXICHBI IIPUBOAUTL ACTAJIBHBIC OITMCAaHUA CBOUX HpI/I60p0B N pC3yJIbTaTOB 3KC-
NEPUMEHTOB B BHUJE COOTBETCTBYIOHIMX TpadukoB u cxeM. CoOMHeBarommecs
HMCIOT BO3BMOXXHOCTL IMTPOaHAJIM3UPOBATE JOCTOBEPHOCTL IIPUBOAUMBIX PE3yJibTa-
TOB WJIM JTa)KE€ CAMOCTOSITEIIFHO BOCIIPOM3BECTH OIUCHIBAEMBIE SKCIIEPUMEHTHI Ha
JpYTUX yCTaHOBKAX.

W3 M31m0KeHHBIX MaTepUaioB JAHHOTO BBITYCKa JKypHaJia BBIPUCOBBIBACTCS
BEChMa JIIOOOMBITHAS KAPTHHA BCEOXBATHIBAIOIIETO BIUSHUS HAa HAC M HA BCE 3EM-
HBIC COOBITHSI CO CTOPOHBI OKPYIKAIOMIETO HAC KOCMOCA.
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Matepuran JaHHOrO BBIIIYCKa pa3/ieieH Ha 4YeThIpe 4acTH. B mepBoil yactu
COJICPXKHUTCS 00IIasi XapaKTepPHUCTHKA IMpoOsieM, 00CYKIaeMBIX B I3TOM HOMEpE
KypHaJa.

Bo BTOpOil yactu «CBsi3b acTpoPU3MUECKUX U 3€MHBIX SBICHUI» 00CyXIa-
IOTCSl 3araJIouHble MPOSIBICHUS BCEOOIIEH CBSI3U 36MHBIX U aCTPOPU3NUECKUX SIB-
JICHUM.

B TpeTtbeil yacTH pacCMOTpEH psAJl 3aral0YHBIX SBJICHUM B 3€MHBIX YCIIOBUSAX
HEOPraHUYECKOTO XapaKTepa.

Hakonen, B 4eTBEpTON 4acTH ONMCAHBI HEKOTOPBIE 3araJOYHbIC SIBICHUS B
OpPraHMYECKOM MHPE, B YaCTHOCTH B HEPBHOU JCSATEIBHOCTH YEIIOBEKA.

ITosicCHUM H3JI0KEHHOE B Ka)KOM U3 Ha3BaHHBIX Pa3/EJIOB.

1. O BceoOuieii ¢BSI3M MHPOBBIX NIPOLIECCOB

[lepBsiii pazaen u Bech HOMEp KypHalla OTKPHIBAaET cTaThil «UTO0 Kpoercs
3a TAMHCTBEHHBIMHU Koppeasuuamu?» Ha3znaueHue 3Toil cTaThu, BO-TEPBHIX,
COCTOMT B TOM, YTOOBI BBIJEIUTH HauOoJiee CYIIECTBEHHbIE MOMEHTHI B IMpe-
CTaBJICHHBIX MaTepuajaxX M MOKa3aTh MX OOMIYI0 COCTaBISIONIYI0, HECMOTPS Ha
KaXyIeecss pa3imdne. Bo-BTOpBIX, HEOOXOAUMO OBUIO OOpaTHTh BHUMaHHE Ha
BBICKA3bIBAaHUS BCEX aBTOPOB O TPYAHOCTIX TEOPETUYECKOTO OOOCHOBAHHUSI MOIY-
YEHHBIX PE3yJIbTATOB B PaMKax I'OCIOJICTBYIOIIUX TE€OPETUKO-TIOJIEBOM U TreOMeT-
pUYECKOH TTapaurm.

B cBsi3u ¢ 3TUM yMECTHO HAallOMHHUTH, YTO B HACTOSIIIIEE BPEMs BCE OOCYXK-
JaeMble TEOPUU U MPOTpaMMbl BEIYIIHUXCS UCCIECIOBAHUM MOXHO pa3leiuTh Ha
TpH IyalucTHUeckne Mmetadusnueckue napaaurmsl [1]: 1) TeopeTHKo-moneByro
(IOMUHHUPYIONIYIO), K HEH MPUHAJIC)KAT KBAHTOBAs MEXaHHWKAa M KBAaHTOBAs TEO-
pHs TIOJIA, 2) TEOMETPUUYECKYIO [2], OCHOBY KOTOPOW COCTaBIISIET OOIIast TEOpHs
OTHOCHUTEIILHOCTH U €€ MHOTOUMCIICHHBIE 0000IIeH s, U 3) pensiuonnyto [3, 4],
HBIHE MPEJICTABICHHYIO TEOPUSMHU MHPSIMOI0 MEXKYAaCTUYHOIO B3aMMOCHCTBUS,
Teopuel PU3NIECKuX CTPYKTyp M OMHapHOU reomerpodusukoii. Ceifdac BegeTcst
AKTUBHBIM TIOMCK HOBOW TEOPHH, OOBEIUHSIONIEH M3BECTHBIC BUABI (PU3NUECKHUX
B3aMMOJICHCTBHI, a Tak)Ke MPUHIIMIBI TEOPUN HA3BAHHBIX MMapaJnurM, B YaCTHO-
CTH, UCCIEAYIOTCS MyTH COBMEIICHUS 3aKOHOMEPHOCTEH KBAHTOBOM TEOPUH TIOJIS
U 00111ei TeOpUU OTHOCUTEIHLHOCTH.

EcrecTBeHHO, BO3HHMKAET BOIPOC, CO CTOPOHBI KaKOW W3 HA3BAaHHOW Mapa-
JIATM yIAaCcTCSl BBIMTH HA NPUHIMUIIBI HICKOMOW Teopuu? Kak Ham mpeacTaBisercs,
PEIIEHHIO0 3TOTO BOMPOCAa MOKET MOMOYBL 00CYkKJIeHHE HOBBIX HKCIIEPHUMEHTAIb-
HBIX JIAHHBIX, [TOKa HE YKJIAJBIBAIOIIMXCS B PAMKH OOIICTIPUHSITON MMaparrMbl.
Bonee Toro, moxoske, 4To ps1 M3MOKEHHBIX OMBITHBIX JAHHBIX MOKHO BOCIIPHUHU-
MaTh Kak CBHJIETENHCTBA B MOJIb3Y PEISIMOHHON MapagurMbl, JOJITOE€ BPEMS OC-
TaBAaBIIIEICS B TEHU.

B crathe A.JO. CeBanbHukoBa «Teneonornsm u coppeMeHHass HaAyKa»
000CHOBBIBAETCS HEOOXOAMMOCTh BBEICHHS B HAYKY TEJICOJOTHYECKOTO MPUHIIH-
na. Jlns o60CHOBaHMS ATOTO YTBEPXKIEHUS aBTOp OOpaiiaeT BHUMaHHE HA MHO-
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JKE€CTBO YJIMBUTEIIbHBIX KOPPEJSIIUI MEXy 3€MHBIMH M KOCMHYECKUMU SBJIE-
HUSIMHU, MEXIY CBOMCTBAMH MHUKPO- U Makpo-Mupa. ABtop nuieT: «Kocmonorust
B HMCTOPUH YEJIOBEYECKOW KyJBbTYpbl 3aHMMalla Bcerjaa oco0yro ponb. O6pasbl
KOCMOCa, KaK peajibHble, TaK ¥ CUMBOJIMYECKHE, UTPAIM U UTPAIOT 3/1€Ch KIHOYe-
By1o poib. [IpuBsi3ka Bcex cdep ueroBeUeCKOl esATENbHOCTH B TPAAMIIMOHHON
KyJbType K BCEJICHCKMM pUTMaM BOOOIE M B YaCTHOCTH K puTMmam JIyHbI H
Connua, npyrum 00beKTaM, HECOMHEHHa». JTO BbICKa3bIBaHHE MOJAKPEIUISETCS B
CTaTh€ MHOXKECTBOM MPUMEPOB U3 pa3HBIX cdep KU3HU YeJIOBEKa U pa3zesioB CO-
BPEMEHHOMN HayKH.

Hanpumep, nepedncnsaroTcs cieayromme yauBUTeNIbHbIe Koppensuuu: «Kak
U3BECTHO, LIMKJI MPEIECCUH TOYKH BECEHHETO PAaBHOJACHCTBUS COCTABIISET IMpPH-
MepHO 25 920 net — Tak Ha3bIBAEMbIN “TNIATOHOBCKUM rof . YeaoBeK B MUHYTY
COBEpLIAET B CpeAHEM 18 BIOXOB-BBIIOXOB, B CYTKH 3TO COCTaBJIIET POBHO
25 920. Ecnu nnaToHOBCKUU To11 pa3neauth Ha 360 rpagycoB — 3TO Jaet 72, 4To
COCTaBJISIET CPEIHEE BPEMs UEIOBEUECKOM KU3HU B roaax. Jljis HOpMaabHOrO 4e-
JIOBEKa B MUHYTY COBepIIaeTcs 72 ynapa myJjbca... B roloBHOM M0O3re HaxouTCst
12 4depenHbIX HEPBOB, KUTANCKas MEIMIIMHA yKa3blBaeT HAa 12 OCHOBHBIX MEpH-
JTMAHOB Ha TeJIe YEJIOBEKa, COOTBETCTBYIONINX, KCTaTH, 3HaKaM 3oauaka. Kax st
KaHAJI, YTO UHTEPECHO, OTKPBIBAETCS, TO €CTh UMEET MEPUOJ AKTUBHOCTU TOYHO
2 yaca, YTO B CyMMe€ U AaeT 24 yaca — IOJHbIE CYTKW».

Jlanee oTMevaeTcs yauBUTENbHAsA MOJACTPOKa PU3NYECKUX KOHCTAHT, JIUIIb
pu KoTopoil Bo BcenenHoil Morna pa3BuThes pazymHas xku3Hb. «Hanpumep, ec-
v ObI TPAaBUTAIIIOHHOE B3aMMOJICHCTBHE OBIJIO YYTh CHIIbHEE, TO BCE 3BE3IIBI OBI-
7 ObI TONTyOBIMU TUTAHTAMH, a CJieTKa ciaabee — Bce ObUIM KPACHBIMU KapJIHMKaMHU.
Hu B TOM HE B JPYroM CiIydae >KH3Hb HE CMOIJIA Obl pa3BUThC . To ke camoe
BEPHO U JJIs CJIa0BIX ¥ CUJIBHBIX SIIEPHBIX CHIL.

B pabotax A. Dnaunrrona u I1. Jlupaka obpamanocs BHUMaHuE Ha 3arajod-
HYIO CBSI3b MHPOBBIX KOHCTaHT, XapaKTEpU3YIOUIMX CBOMCTBA MUKPO- U MakKpo-
mupa. OHM OOHAPYKHUIU 3aKOHOMEPHOCTh, KOTOpasi BIIOCJIEICTBUU ObLlIa Ha3BaHa
npobaIemMoit «6ompmux yncem». OKa3anoch, 9T0O 0COOCHHOCTH CTPOCHUS  MHOTHE
yepThl 3BOJIONUU BceneHHoi ompezenstorcs Oe3pa3MepHBIMU KOMOWHAIMSIMU
pa3MYHbIX (PU3MYECKUX U KOCMOJIOTUYECKUX IapaMeTpoB, MMEIOLINX MOPSI0K
10%. ABTOp NPUBOAUT PsSiJ MPUMEPOB COOTHOUIECHUS XapaKTepucTuk BceneHHoum
U KOHCTaHT (PM3UKU MUKPOMHUPA, OTIUYAIOIIUXCS IPYT OT Apyra Ha 3TO «MUCTH-
YECKOE YUCIION.

Jlanee mpuBOASTCS YAUBUTENBHBIE «IIEPBOE M BTOPOE COBMAICHUS OOJBIINX
qrcea B acTpO(U3UKE», KOTOPbIE OTHOCSTCS K CBSI3M 4HCe] OapHOHOB B CpeaHen
3Be3/ie U 3HAUCHUN Oe3pazMepHbIX (PU3NUYECKUX KOHCTAHT a TAaKKe BO3pacTa TH-
MMAYHOM 3BE€3/bl IJIAaBHOW MOCIIEIOBATENILHOCTH C BO3pAacTOM BceeleHHoi.

' Carter B. Large Number Coincidence and the Anthropic Principle in the Cosmology // Confron-
tation of Cosmological Theories with Observational Data / Ed. Longair M.S. — 1979. — P. 72. Kap-
Tep BBICKA3bIBACT MBICIIb, YTO €CIIH OBl CHJIa TATOTCHUS ObuIa OBl HECKOJIIBKO MHOM, TO HE CyIIeCT-
BOBAJIM ObI OOMTacMbIC TIAHETHI.
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Upe3BbluailHO UHTEPECHBIMU IMPEICTABISAIOTCS COMOCTABICHUS BEPOSTHOCTH
CIIy9aifHOro 00pa30BaHUsI OPTaHWMYECKHX MOJIEKYJI, OTBETCTBEHHBIX 32 BO3HHKHO-
BEHHE JKU3HHU, C COBPEMEHHBIMU OlleHKaMu Bo3pacTta Bcenennoit. Mcxons u3s sto-
ro aBTOp NPUXOAUT K NapaJoKCalIbHOMY, Ha IIEPBBIN B3I, BeIBOAY: «IIpuHImn
KHU3HU B MAaTEpUH NIPUCYTCTBYET U3HAYAIIBHO, U B HEW €CTh HA4aJI0 Pa3yMHOCTH.

Ha ocHOBaHMM paccCMOTpEHMsI Ha3BaHHBIX 3/1€Ch M JPYTUX YIUBUTEIBHBIX
KOppEeJSILMi aBTOp MPUXOJAUT K BBIBOLY 00 M3HAYaIbHOM «0LyXOTBOpeHHOU Bce-
JIeHHOM, BeeneHnHoli kak opranusMe, K IpeACTaBICHUAM O €IMHCTBE CO3HAHMS, 00
YHUBEPCAJIBLHOCTU €r0 CYIIECTBOBAHUS U IMPOSBIEHUS HAa BCEX YPOBHSIX OpraHu-
3anuu BeeneHHony .

Kak cumuraer aBTOp, 000CHOBaHHME HA3BAHHBIX KOPPEJALMHA, CKOpEe BCETo,
CJIeZlyeT UCKATh «HA OCHOBE IIPUBJICUEHHSI PE3YJIbTATOB KBAHTOBOW MEXaHUKN.

2. CBs13b acTpopuU3HYECKUX U 3eMHBIX SIBJEHHM

DTOT pa3aen OTKphIBaeTcs craThbeil « ToHKasi CTPYKTypa cleKTpa aMILIu-
Tya QIyKTyanuii pe3yJbTaTOB M3MEPEHUIl MPOLEeCCOB Pa3HOil MPUPOAbI KAK
XapaKTepPUCTHKA  HEOJHOPOJAHOCTell  (AHM30TPONHMH)  MPOCTPAHCTBA-
BpeMEeHM», TPEJICTaBICHHONW KOJUIGKTHBOM aBTOPOB, Pa0OTAIONIMM MHOTO JIET
O]l PyKOBOJCTBOM JI0KTOpa (pusmko-marematuueckux Hayk C.O. [lInomns. B sToii
CTaThe aBTOPbI yTBEpKAatoT: «[Ipu nuccnenoBaHusIX HEYHUUYTOXKUMOTO “pasdpoca
pe3yJbTaTOB”, COMPOBOXKIAIOIIETO HW3MEPEHHS TPOIECCOB JIFOO0N TPHUPOIBI, —
CKOPOCTEH OMOXMMHUYECKUX U XUMHUYECKUX PEAKIIHI, aMILTUTY/IbI IITyMOB B TIOJTY-
MIPOBOJHUKOBBIX CXEMaX, CKOPOCTEl OPOYHOBCKOTO BHXKEHUS, PaJOAKTUBHOIO
pacmaza BCeX BHJIIOB, — MOKa3aHO, YTO TOHKas CTPYKTypa CHEKTpa aMIUIUTY
¢rykTyanuit — hopMa COOTBETCTBYIOIINX THCTOTPAMM — ONPEACIISETCS IBUKCHHU-
eM 3emiin — e€ BpallleHHeM BOKPYT CBOEH OCH U JIBHXKEHUEM IO OKOJIOCOTHEYHOM
opbute. BenencTeue 3TOro IBMKESHHS UCCIIEYyEeMbI 0OBEKT TOMagacT B pa3ind-
HbIE TOYKH IMPOCTPAHCTBA-BPEMEHHU, B KOTOPBIX CyMMHUPYIOTCS 3(PdeKThl, 00y-
CJIOBJICHHBIE PA3IMYHBIMU KOHPUTYpAUsIMU HEOSCHBIX TeN (mpuHImI Maxa).

N3menenus (GopMbl TUCTOTPaMM JOCTOBEPHO KOPPETUPYIOT C U3MEHEHUSIMHU
B3anMopacnonoxeHus 3emnn, Jlynsl, ConHIa U, BO3MOXKHO, IPYTHMX HEOECHBIX
TeN.

dopma rUCTOrpaMM 3aKOHOMEPHO H3MEHSETCS BO BPEMEHH C NEPUOAAMH,
paBHBIMHU «3BE3NHBIMY» (1436 MuH) U «conHeuHbIM» (1440 MuH) cyTKaMm, MyJIbTH-
IUIETY OKOJIO 27-CyTOYHBIX MEPUOJIOB M TPEM T'OAMYHBIM MEepuojiaM: «KajeHaap-
HOMY roay» (365 cpeqHHX COJHEUHBIX CYTOK), «Tpomudeckomy roay» (365 cyt
5 4 48 MuH) U «cunepudeckomy roay» (365 cyt 6 4 9 m).

B ogHOoM 1 TOM ke reorpaduueckoM MmyHKTe (hopma THCTOrpamMm, MOCTPOEH-
HBIX 110 pe3yJIbTaTaM He3aBHCHMBIX W3MEPEHUI TOOBIX MPOIIECCOB, U3MEHSIETCS
CHHXPOHHO 10 a0COJIIOTHOMY BpeMeHH. <...>

W3 He3zaBUCUMOCTH HaOmogaeMbIX 3((GEKTOB OT MPUPOIBI U3ydaeMbIX IpO-
LIECCOB, MacIITaObl U3MEHEHUSI SHEPTUU B KOTOPBIX pa3iMyaroTCs Ha MHOTO IO-
PSAKOB, a TaKkKe HEeIKPAaHUPYEMOCTH HaOII0JaeMbIX 3aKOHOMEPHOCTEH, CIeayerT,
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YTO 3TH ()EHOMEHBI HE UMEIOT OTHOLICHUS K KaKUM-JIMOO “BIMSHUAM, K “IEHCT-
BHIO”’ KaKOW-TMOO BHEIIHEH “‘CHIIBI” Ha M3y4aeMbIe MTPOIIECCHI.

EnuHCTBEeHHBIM OOIIUM MPU U3MEPEHUSX MPOLECCOB Pa3sHOM MPUPOABI pa3-
HBIMU METOJaMU SIBJISIETCS] UX OCYILECTBICHHE B OJJHOM U TOM K€ ITPOCTPAHCTBE-
BPEMEHH.

Taxum o6pazom, paznuuusi GOopMbI THCTOTPAMM MPH U3MEPEHHSIX MPOLIECCOB
pa3Hoil pupPObl OOBACHSIIOTCS PA3NIUYUSIMU CBOMCTB MTPOCTPAHCTBA-BPEMEHI.

ABTOpBI HA3BAaHHOM M APYTHX CTATEN HA ATy TEMY 3aTPYIHSIOTCS AaTh TEO-
petnyeckoe 000CHOBaHHME HAOIIOAaeMbIX (PEHOMEHOB, OTPAHUYHMBASACH JIUIIb KOH-
cratanueld oOHapy>XCHHBIX KOPPEJSAIUHA M BBICKAa3bIBAHHEM THUIIOTE3. Tak, B 3a-
KJIIFOUYEHHUE CTaThu ToBopuTCs: «M3 3aBUCHMOCTH Ha0mogaeMbIX 3¢ ()EeKToB OT Ha-
IIPABJICHUS B IPOCTPAHCTBE CJIENYET BHIBOJ O PE3KOM aHU30TPOIINHU HAIIErO MUPA,
PEe3KOI HEOTHOPOJHOCTH OKPYKAIOIIEro MPOCTPAHCTBA-BPEMEHHU.

W3 TOyHOI CYyTOYHOH M TOAMYHON NEPUOAUYHOCTHU (TO €CTh MEPUOIUIECKON
MOBTOPSIEMOCTH ) U3MEHEHUs ()OPMBI THCTOTPAMM CIIETYET TaK)Ke BBIBOJ O TOCTO-
SHCTBE JIOKAJIM3aLMN HEOJHOPOJHOCTEN MPOCTpaHCTBa-BpeMeHU. [Ipu cyrounom
BpaIllCHUH 3eMJIM U TIpH €€ TBMKEHUH TI0 OKOJIOCOJIHEYHOH OpOuTe M3ydaemble
O00BEKTHI TOCJIEOBATENBHO MONANAI0T B HEM3MEHHbIE HA MPOTSHKEHUH MHOTHX
JIET MPOCTPAHCTBEHHO-BPEMEHHBIE HEOJHOPOAHOCTH. DOPMBI TMCTOTrpamMM SIBJIS-
I0TCS “BUBUTHBIMU KapTOYKAMK™~ 3TUX HEOJTHOPOIHOCTEH.

BeposiTHON IpUYHMHON MTPOCTPAHCTBEHHO-BPEMEHHBIX HEOJIHOPOJHOCTEM SB-
JI€TCSL HEOJTHOPOJHOE pacIlpeielieHue BEUIECTBAa — HAJIMYUE “‘CTYIICHUN Belle-
CTBa — HaJIMYHUE “‘HEOECHBIX TEI ».

IIpumeuaTenbHO, YTO B CTaThe HECKOJIBKO Pa3 yIOMUHAETCs NpuHIuI Maxa,
MMEOIIHNM MECTO B PEJILIMOHHOM IOJXO0J€ K MPUPOJIE MTPOCTPAHCTBA-BPEMEHH U
¢u3nyecKuX B3aUMOAECHCTBUNA M OTCYTCTBYIOLIUI B TEOPUSX €OMETPUUECKON U
TEOPETUKO-TI0JIEBOM Napagurm.

B cratse B.A. Ilanuenroru «/lerekrop CMUpHOBa: perucTpauus Bo3aeii-
CTBHMI OT yJaJeHHBIX acTPoQU3NUYeCKHX 00beKTOB» H3JIaraloTCsl pe3yJbTaThl
HKCIIEPUMEHTOB, ITPOU3BEACHHBIX C MOMOLIBIO AeTekTopa CMUPHOBA, MPEACTaB-
astoniero co0oil Bpalarouuicss BOTUYOK ¢ 0COOBIM PEKUMOM MOITOPMaKUBAHUS.
OTO NPHUBOIUT K PETUCTPAllMU MPHUOOPOM HEKHX CHUTHAJIOB acTpO(PU3NUECKOIro
xapakrepa. Kak numer aBTop: «OJHUM U3 UCTOYHMKOB CUTHAJIOB, PErHCTpUpYE-
MBIX YCTPOWCTBOM, OKa3aJIUCh CIEAYIONINE COOBITUS: BOCXOABI U 3aXO0/bl IJIAHET
Conneunoii cucremsl, Bkitoyass ConHue u JIyHy, MOMEHTBI HAaCTYIUIEHUS! HOBO-
JyHHUS U MOJHOIYHUS, nepureil 1 anoreil JIyHbl, COJIHEUHBbIE U JTyHHbIE 3aTMEHMUS,
adenuii ¥ mepurei 3eMiu, KyJIbMUHAITUY TUTAHET U T.1. <...>

B mocaenywomem ObL1a ocyllecTB/IeHA KOPpeJsius IOJYYeHHbIX CHI-
HAJI0B ¢ HH(popManuel 0 npoucmeamux 3emierpsacennsax. Koppeasuus mo-
Ka3aJia, YTO MOJYYEeHHbIe CUTHAJIBI BCEr1a YNpPeKAaIu HAYAJI0 3eMJjieTpsice-
HHUSA OT TPEX A0 NMATHAAUATH JHel. 3emjieTpsicCeHUsl, 0 MCTEYEHUH ITOrO
BpEeMEHH, NPOUCXOIHJIN B palioHaX, HA KOTOpPbIe ObLIO “HaleIeHO” YCTpOii-
CTBO BO BpeMsl IpoBeJeHNsl perucTpauuu (Boiaenenue Hame. — fO.B.). <...>
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W3 coObITHii, CBS3aHHBIX C OpOUTANbHBIMU KOH(purypamusmu muaHet Cod-
HEYHON CHCTEMbI, MOXHO OTMETUTbH IMpoxoxkiaeHue Benepsl mo aucky ComHia.
<...>

Oco0blil HHTEpEC MPEACTABISAIOT PErUCTPALIUH, CBSI3aHHBIE C MTPOXOXKICHUEM
pAla 3BE3] yepes JICTIECTOK JUarpaMMbl HAIPABIEHHOCTH YCTPOMCTBAY.

B 3akntouenue cratbu aBTop numieT: «Kak cineayer u3 npuBeAEHHBIX MPU-
MEpPOB, PErUCTPUPYEMBbIE COOBITHS BCET/1a UMEIOT BUJ YETKO Pa3IMYMMbIX [TUKOB
C aMIUTUTYJOU, B HECKOJIBKO pa3 MPEBHIIIAIOINIEH CPEIHIO aMIUTUTYy (IIyKTya-
U1 BPEMEHHOTO psifia. ITO 0OCTOSATEIHCTBO TOBOPUT B TIOJIB3Y BBICOKOW UYBCT-
BUTEIILHOCTH HCIIOIB3YEMOTO YCTpoiicTBa. Bompoc o ¢usndeckoit mpupoae u Me-
XaHU3Max PErucTpUpyeMoro BO3AECHCTBHs B HACTOAILEE BPEMS OCTAETCS OTKpHI-
ThIM. [IpencraBneHHble MpUMEpBl PETUCTPALM OTHOCATCA K AUANa30Hy paccTos-
HUH OT MOPsIAKA OJHOM a.e. 10 COTEH CBETOBBIX JeT. [Ipu Takom yaaieHuu ot uc-
TOYHUKA, BBI3BIBAIOILETO PEAKIIUIO PErUCTPUPYIOLIETO YCTPOMCTBA, TPYIHO IpPE-
MOJIOKUTh, YTO OHA MOXKET OBITH 00YCIIOBIIEHA 3JEKTPOMArHUTHBIM WJIA TPaBUTA-
LIMOHHBIM B3aUMOJIEHCTBUEMY.

Haspanue crarbu B.B. Hetauna, I'.C. ®aiinmreiina «OQ BIMAHUH KOC-
MO(PU3HYECKHUX, Te0(PU3NYECKUX H PATHALMOHHBIX (AKTOPOB Ha 31eKTpPodu-
3M4YecKne U OMoJIorHYecKHe CBOMCTBA BOJAbD» JOCTATOYHO OIpPENEIEHHO T'OBO-
pUT O e€ colepKaHUU. ABTOp MHUIIET, YTO «UCCIECAOBAHUS (PUZUKO-XUMHUUYECKUX
CBOMCTB BO/Ibl, BBIMOJIHIBIIMECS PAa3IMYHBIMU YUEHBIMU Ha MPOTSHYKEHUH MOCIE-
HEl IMOJIOBMHBI MPOILIEINIEr0 BEKa, MOKA3aJId, YTO BOJHAs Cpella B KUBBIX Opra-
HU3MaX 00JalaeT HEOOBIKHOBEHHOM UyBCTBHUTENBHOCTBIO K MAJICHIIMM U €7Ba
3aMETHBIM IPOSBICHHUSIM COJTHEYHON aKTUBHOCTU. OJIHAKO HUKOMY TaK W HE yJaa-
JI0Ch OOHAPYXHUTh MEXaHU3M Tepenadyu “uHpopManuu’ o MpoTydepaHax u apy-
MX BUJIMMBIX BO3MYIIEHHUAX Ha NoBepXHOCTH CoNHLIA U B MEKIUIAHETHOM IIpO-
cTpaHcTBe B Onocdepy 3emnn. XoTa oOIIENPU3HAHHBIM MOKHO CUUTATh PETyIIs-
TOPHBIN XapaKTep TAKOr0 BO3AEUCTBHUS. <...>

B macrosmieit pabore pe3ynapTaThl MPOBEACHHBIX HCCIEAOBAHUN COACpIKAT
JaHHBIE 110 U3MEPEHUIO JIEKTPUUYECKUX TOKOB B YHCTOH BOJE B pEXHUME HeEIpe-
PBIBHOTO KPYTJIOCYTOYHOTO MOHHTOpHUHTA. [IpH TakoM pexxnme m3mepeHuid ObL1o
00HapYKEHO, YTO Ha MPOTSHKEHUU CYTOK SJIEKTPUUYECKUN TOK, MPOTEKAIOIIHI de-
pe3 MEXINEKTPOAHBIN MPOMEKYTOK B BOJIHOW STYEHKE, HE OCTAETCS MOCTOSIHHBIM.
XapakTepHass 0COOEHHOCTh HaOJI0JaeMbIX BapHUalliii TOKa MPOSBIIAETCS B CyIile-
CTBEHHOM pa3JIMYUU TOKOB B 3aBUCUMOCTH OT BPEMEHHU CyTOK, OCOOCHHO B NEpu-
0J1 OT Bocxoaa 1o 3akara CojHIA U B HOYHOE BpeMsl. 3aMETHbIE BapHallM B Lie-
JIOM CBSI3aHBI C CE30HHBIM M3MEHEHHEM ATUTENLHOCTH CYTOUHBIX (pa3, a TIaBHOE,
co cmeHoi nonoxenust ConHua U JIyHbl OTHOCUTENBHO MECTA PACIIOJIOKEHUS W3-
MEPUTENBHOTO YCTPONCTBA HA IOBEPXHOCTU 3EMIIM. 3aMEUEHO TAKXKE, UTO MEXKIY
MOMEHTAMHU SKCTPEMAJIBHOTO BO3PAaCTaHUs WM CHUKEHMSI TOK 4acTO UCTIBITHIBACT
Kosie0aHusl, TOPOM KBAa3UIEPUOIUYECKUE, C TIEPUOIaMHU, XapaKTePHBIMU ISl KO-
neGaHmii B reocepHbIX 000JI0UKaxX 3eMIIN.

ABTOp HEOIHOKPATHO TOAYEPKUBACT TPYJHOCTH B TEOPETUYECKOM OOOCHO-
BaHHUU MOJYYEHHBIX YKCIIEPUMEHTAJIbHBIX JaHHBIX, OTMEYas JUIIb TO, YTO «IIOTY-
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YEHHBIE PE3yJIbTAThl TOJIBKO MPHUOIHU3UIN HAC K TOHUMAHUIO, YTO HENb3s OrpaHu-
YUBATHCS NMPUHATHIMU B HACTOAIIEE BpeMsl MPEICTABICHUSAMH O HPSIMOW CBS3HU
MEXy KOCMHUYECKUMH (DaKTOpaMH U POIIECCaMU B OHOTEY.

Tem He MeHee B 3aKJIIOUEHUE aBTOP BBICKA3bIBAET «pabouylo TUIIOTE3Y, 00b-
SCHSIOILYIO MPUPOAY MEXaHHU3MOB JaBHO BOJHYIOIIETO YEJIOBEUYECTBO SIBICHHUS
BO3JICHCTBUS COJTHEYHON akTUBHOCTH Ha Omocdepy. [lenmo B Tom, uTo 0OHApY-
JKEHHbIE HAMU CBSI3U U3MEHEHUH DJIEKTPUUYECKHX TOKOB B BOJAHOW 3JIEKTPOXUMHU-
YECKOU sYEHKE C BapUalUsMHU IPOCTPAHCTBEHHBIX M BPEMEHHBIX I10JIOKECHUU
Connua u JIyHBI OTHOCHTENBHO 3€MJIM, A TAKKE€ aHOMaJbHbIE BO3MYIICHHS Mar-
HUTOC(Eephl THUIMA MArHUTHBIX Oyphb, BapHallUii COJHEYHOTO BETpa MO3BOJISIOT
IPEIOJIOKUTD CIETYIOIIEE.

DNEeKTPOHBI, BXOAAIINE B COCTaB MOJIEKYJ BOAHOW CpeAbl OPraHU3MOB, U3-
MEHSIOT CBOE COCTOSIHME (aKTMBHOCTB) IOJ JE€HCTBHUEM 3JIEKTPOMArHUTHOIO W3-
JyYEeHUSI OKPYXKAIOMIEro OKOJIO03EMHOTO MPOCTpaHCTBA. A “reodusmueckoe” u3-
JTydeHue o0paszyeTcs NMpH MPHIUBHO-OTIMBHOM TPEHHH 000JI0ueK 3eMIH JIpyT O
JpyTa U YIpyroi negopmannu, BEI3BIBAEMBIX TPAaBUTAIIMOHHBIM B3aUMOJICHCTBH-
em Comnnua, Jlynsl ¢ 3emnéii, a Takke u3-3a TNI0OATBHBIX BHYTPHUILIAHETAPHBIX
TEKTOHUYECKHX U CEMCMUYECKUX MPOLIECCOBY.

B pa6ore B.Y. PoanonoBa «“BepTukajibHble TOKH” B acTPO- U reopusu-
Ke» M3JIaraloTcsi 3KCHEPHUMEHTHI [0 PErucTpalii aHOMAJIbHBIX BEPTHKAJIbHBIX
TOKOB, BBITIOJTHEHHBIE C MTOMOUIbIO (hamMmMepa, OPUTHHATBHON YCTaHOBKH, CKOHCT-
pyupoBaHHOUN aBTOpoM. OTMeUeHbI 3arajouyHble KOppeNsiuy Moka3aHui damme-
pa ¢ psIoM acTpo- u reo(hU3NUYECKHX SBICHUH. B 3T0if 1 psine Apyrux CBOMX MMyoO-
JUKAIUP aBTOp MBITAeTCs OOOCHOBATh CBOM HAONIOACHHUS HAa OCHOBE THIIOTE3bI
(I1rOKCOB.

B pa6ore C.M. Koporaesa, B.O. Ceparoka u FO.B. I'opoxoBa «IIporuo3
reJJHOreo(pu3n4ecKuX INPOLecCOB HA OCHOBE OINEpPeKAIUINX HeJ0KAJIbHbBIX
KOppeJsiluiD> YTBEPXKIaeTCs BEChbMa HEOXKHMJIAHHOE: «...(U3NYECKUH MHp OKa-
3bIBAETCSl HACTOJIBKO HIMPOK, YTO JAOMYCKAET CYIIECTBOBAaHHWE CUTHAJIOB B 0OpaTt-
HOM BpPEMEHM B 00X0J OOIIEU3BECTHBIX KJIACCUUECKHUX MapaJ0KCOB». JTO MPOTH-
BOPEUYUT OOUIETIPUHATHIM MPEJCTABICHUSM O BCEOOIIEM XapakTepe MPUYUHHO-
CTH, TO €CTh YOEKICHHOCTH B CYLICCTBOBAHMH JIUILb 3ala3/IbIBAIOIINX B3aUMO-
nerctBuid. OJHAKO B TEOPUU MPSMOr0 MEXKYACTUYHOTO HJIEKTPOMArHUTHOTO
B3anMozeiicTBusi PoKKepa 3ama3/bIBaloINe M OMepekarolife B3auMOACHCTBUS
BBICTYIIAIOT HAa PAaBHOW HOTE, YTO JIOJTOE BpeMs OBUIO MPEMSTCTBHEM JUIS TpH-
3HaHuA 3ToM Teopun. OxHako B 1945 r. B pabGore [Ix. Yunepa u P. ®eitnmana
OBUIO TIOKA3aHO, YTO €CIIM OKPY KAIOIIUK MUD SIBJIsIETCS] a0COMIOTHBIM MOTJIOTUTE-
JIeM 3JIEKTPOMAarHUTHOTO U3JIy4YEeHHs], TO €ro BIUsSHUE B JyXe npuHiuna Maxa Ha
JIOKQJIbHBIE ABJICHUS MPUBOAUT K YCTPAHEHHUIO ONEPEKAIOIIMX U K YJIBOCHUIO 3a-
Na3/JbIBAIOIINX BO3JEHCTBUH. JTO CIIOCOOCTBOBAJIO PA3BUTHIO TEOPUN B paMKax
peNAnuOHHON mapaaurMel. OTHAKO HEKOTOPBIE aBTOPHl YCOMHUJIMCH B KIIFOUEBOM
noctysiate padot Ywmiepa u ®eitnmana 00 aGCOIIOTHOCTA MUPOBOTO MOTJIOTHUTE-
75, @ HEKOTOpbIE Jake MPEANPUHSIIN KCIEPUMEHTAIbHBIE UCCIEIOBaHUS THUIIO-
Te3bl 00 a0COJIOTHOM morioTuresne. Jloiroe BpeMs CUMTANIOCh, YTO TOYHOCTh
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MPOBEJICHHBIX SKCIIEPUMEHTOB HE IMO3BOJISIET YCOMHUTHCS B aOCOIIOTHOCTH MH-
poBoro nornotuTens. M BOT B mpecTaBiIeHHON paboTe KOJJIEKTHBA aBTOPOB (pak-
TUYECKH JIeJIAeTCsl MOMBITKA JOKAa3aTh CYILECTBOBAHUE OINEPEKAIOUIUX BO3IACHCT-
BHIA.

C oTOl 1Eenpl0 «ObUTM CO3J1aHBbl JBE SKCIIEPUMEHTANIbHbIE YCTAHOBKH IJIf
u3yudeHus s¢pdexra Makpockonuueckoil HeirokaiabHocTH (B LIIOMU u MI'TY).
B ycranoske [II'OMMU ucnonp3oBanuch AETEKTOPH HEIOKAJIBHBIX KOPPESLUi,
OCHOBaHHBIE Ha MPOIECCaX CIHOHTAHHBIX BapHaluil COOCTBEHHBIX MOTEHIMATIOB
CJTa0OTONISIPU3YIOIIUXCS SIEKTPOJIOB B ANEKTPOJUTE U TEMHOBOTO TOKa (OTOYM-
Hoxwutensa. B yctanoBke MI'TY mpuMeHeHBI EeTEKTOPhI, OCHOBAaHHbBIE Ha (IIyK-
TyalMsiX MOJBMKHOCTH HMOHOB B JJIEKTpOJUTE. Teopus NETEKTOPOB IO3BOJSAET
CBS3aTh U3MEPSAEMBbIl CUTHAJI ¢ MPOU3BOICTBOM SHTPONHUHM B MPOOHOM MpoIiec-
ce... <...> B kadecTBe MNpPOIECCOB-UCTOYHUKOB OBUIN HCIIOIH30BAHBI KPYITHO-
MacmTaOHble TeTMOreoU3NUeCKUe MPOILECChl ¢ OOJBIION CIy4ailHOM COCTaB-
JSIOUIe W JeTepMUHUPOBAaHHBIE JTabopaTopHbIe Tporecchl (ha3oBbie Mmepexo-
JIBI)».

Kak ytBepxkaator aBTOphI: «JJIMTENBHBIN AKCIEPUMEHT MO MOHUTOPUHTY
KPYITHOMACIITAaOHBIX MPUPOIHBIX MPOLECCOB C OOJBIION CIydaifHON COCTaBIISIO-
IeH ¢ MOMOIIBIO JETEKTOPOB, COAEPIKAIMX U30JUPOBAHHbIE TPOOHBIE MPOLIECCHI,
MOKa3aJl HAJIMYKUE TaKUX ONEPEeXaroUIuX KOppeasauuid. Pe3yapTaTel SKCriepuMeHTa
MO3BOJIAIOT IOCTABUTH 3a/layy HCIIOJIb30BAHUS HEIOKAJIBHBIX KOPPENIALUNA is
MIPOrHO3a HEKOTOPBIX €CTECTBEHHBIX IMPOIIECCOB. JTa 3ajaya ObLIa pelieHa Ha
IPUMEpPE CEPUM JIOJITOBPEMEHHBIX NPOTHO30B COJHEYHONM M I'€OMarHUTHOM aK-
TUBHOCTH». Y TBEP)KJIa€TCsl, YTO CO3/IaHHAsl aBTOpaMH yCTaHOBKa CIIOCOOHa 3apa-
Hee, 3a JIeCATh U 0oJiee CyTOK, PETUCTPUPOBATH COTHEYHYIO aKTUBHOCTD.

ABTOpBI NBITAIOTCS 00OCHOBAThH MOJIyYEHHBIE PE3yJIbTaThl HA OCHOBE TPaH3-
aKIIMOHHOM MHTEpHpEeTalui KBaHTOBOM HenokanbHOCTH J[k. Kpamepa, nonyckas
BO3MO>KHOCTb BBIX0J1a HEJIOKAJIBHBIX KBAHTOBBIX KOPPEJSILIMM Ha MaKpOYpPOBEHb.
Kak nunryT aBTopbl: «XOTs MOCIEI0BATEIBHON TEOPUHU €lIE HE CO3/IaHO, MOHU-
MaHHe YPPEKTOB NPUIMHHON MEXaHUKH, KaK MPOSIBICHHUS KBAHTOBOW HEJOKallb-
HOCTH HAa MakpOypOBHE, MO3BOJIMJIO MOCTAaBUTh JIOCTATOYHO CTPOTHE IKCIIEPH-
MEHTbI, IEMOHCTPUPYIOLIME HAIMYKE ONEPEkKAIIINUX KOPppEIIuuil. 3aMEeTUM, 4TO
Ha TEOPETHUYECKH OoJiee MPO3PAaYHOM MHUKPOYPOBHE HAIMYHE OIIEPEIKAIOMINX
KOppessiiuii ObIJI0 JOKa3aHO B AKCIIEPUMEHTAX MO BHYTPUMOJIEKYJISIPHOM Tee-
HOPTALN».

KoHneuHo, MOXHO MOCTaBUTH BOIIPOC O BOZMOKHOCTH CYLIECTBOBAHHUS OOLIUX
bakTopoB, MPUBOAALIUX K Habm0qaeMbIM COOBITHUAM Ha COJHIIE U B 36MHBIX yC-
JIOBUSIX C Pa3IMYHBIM BPEMEHEM 3aJI€P’KKH, BMECTO THIIOTE3bl OINEPEKAIOIINX
KOppEIALNN.

3. 3aragouHble KOpPpeJasiiui B 3eMHBIX SIBJICHUAX

B cratbe [1anoBa B.®., Kypanosa C.A. u bosipmiunoBa A.E. «CTpykTy-
pa ¥ MeXaHMYeCKHe CBOICTBa MeTa/LIa Mmocje 00padoTKH pacmiaBa JJIeK-
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TPOMATHUTHBIM M3JIy4aTejieM» HW3JI0KEHBbI 3araflOuHble pe3yibTaThl SKCIEPH-
MEHTOB IO BJIUSIHUIO CJIA0BIX AJIEKTPOMArHUTHBIX BO3JIEHCTBUI reHepaTopa THUIa,
paHee MPEeIJIOKEHHBIX AKMMOBBIM, HA CBOMCTBA BBIILJIABISIEMbIX METAUIOB. AB-
Topbl TUIIYT: «HamMu co3man reHepaTop HECTAlMOHAPHOTO SJECKTPOMArHUTHOTO
noJist st 00pabOTKH paciiiaBa HEMOCPEACTBEHHO B MEYH, MOJIYYHUBIINN HA3BaHHE
CBM-reneparop, ¢ moTpedisieMoit MOITHOCTHIO 10 50 BT, paboTaromuii B auarmna-
30He gacTor 10°—8-107 ', ¢ OMOLIBIO KOTOPOTO HONyUeH 3 (eKT NIyOHHHOrO 1
00BEMHOTO BIMSIHHUS HA PACIUIABBl YEPHBIX METAJUIOB, YIYUIICHHE CTPYKTYPHI U
MEXaHUYECKUX XAPAKTEPUCTHUK JIUTHS.

HccnenoBanus mo BOIHOBOM 00paboTke paciiaBa B 00béme ot 70 T 10 400 T
¢ ucnonb3zoBanneM CBM-reneparopa Obumu nipoBenensl B 2001-2009 rr. kak B
71a00PaTOPHBIX YCIOBUSX, TAK U B YCIOBHSIX ACHCTBYIONIETO MPOU3BOACTBRA. <...>

[TpuHIMI AeicTBHS TeHepaToOpa OCHOBAH HAa PE30HAHCHOM OTKJIMKE 00pada-
THIBAEMOI'0 paciijiaBa (Kak HEKOHJEHCHUPOBAHHOW Cpelbl, HAXOMAIIEHCS B MeTa-
CTaOUITLHOM COCTOSIHMH) Ha HU3KODHEPIeTUYECKOE BO3ACHCTBHE HECTAIMOHAPHO-
r0 MarHUTHOTO TOJIA CJIA0OTO 3JEKTPOMATHUTHOTO M3JTYyUYEHHUS C OMPEeNeIEHHBIM
CIEKTPOM, B pe3yibTaTe KOTOPOTO B MeTajule HaOMIOAAIOTCS CTPYKTYpPHO-
(dha3oBbIC U3MEHEHUS.

CornacHo NMpUBEIEHHBIM B CTaThE€ JAHHBIM, MOJYYEHBI yIUBUTEIBbHBIE pe-
3yJibTaTbl. MeXaHW4YecKre U CTPYKTYpHbIE CBOMCTBA BBIILJIABISIEMOI0 MeTasuia
IIPU BO3JEHCTBUM I'€HEPATOpa CYHIECTBEHHO YJIyYILIAIOTCS IO CPAaBHEHUIO C aHA-
JIOTUYHOH IJIaBKOHM, MPOM3BOAUMOI 6e3 ero ucnonb3oBanus. [Ipuuém sto goctu-
raeTcsl MpU Ype3BbIYAMHO HU3KUX dHEpro3arpaTax. B craTee mpuBeneHbl CpaBHU-
TeNbHBIC JAaHHBIE PE3yJNbTAaTOB IJIABOK B MPHCYTCTBUU Te€HepaTtopa U 0e3 Hero.
Kak numryT aBTOpBI, «IpUpojia sIBACHUS MPUHLIUINUAIBLHO HE sicHa. Pu3nuecKuit
MexaHu3M BozzaeiicTBusi CBM-reHepaTopa Ha paciiiaB B HAacTOAIEE BpeMs U3Y-
yaeTcs». BrickazaH psii TUIIOTE3, OJJHAKO MOKa HU OJIHA U3 HUX HE BBIJCPKUBACT
KpUTUKH. B 3akimtoueHnn cratbu jAenaercs BoiBoaA: «Ha cerogusiHuil 1eHb HaM
MPEACTABIISIETCS OUEBUAHBIM, YTO 3JIEKTPOMAarHUTHOE MOJIe, KOTOPOE CHUJIBHO 3a-
TyXaeT B pacIjlaBe MeTalia, a Takxke ciadbid 3pdext AapoHoBa—boma He MoryT
00bsacHUTH AeiicTBue Hamero CBM-renepaTtopa. 3aeck TpeOyercs HOBas hu3uye-
CKasl mapagurma.

Crarba C.B. 3ennna «MupoBo33peHue, HOBasi NapajurmMa, OTKpbITHE
AyXa MaTepHW» HE CIy4yailHO Ha3BaHa Tak BbI3biBarolle. Kak oH numert: «Bepo-
ATHO, B HETAJIEKOM IPOILIOM Y aBTOpa 3TOTO COOOIICHHUs OblIa ObI Takas xe pe-
aKIMs Ha 9TO Ha3BaHUE, KaK, BO3MOXHO, U y OOJbIIMHCTBA ynTaTeneil. <...> Tem
HE MEHEee, B HA3BAHWU YMBINUICHHO COCIWHEHBI, Ka3aJIoCh Obl, HECOCTUHUMBIC
noHATUsA. OCHOBAaHMS JJIA 3TOrO MOSBWINCH CaMbl€, YTO HU Ha €CTh BECOMBIE.
U Bcé-taku, mpexie yeM HavyaTh U3JI0KEHHUE, X0UeTcs ell€ pa3 BOCKIUKHYTh: “‘He
MoskeT ObITh!” U TyT ke mpuxoautcs orBeuats: “‘Moxer! Bonpeku Bcemy — Mo-
xeT!!” O0 5TOM U IOUIET peUby.

B cratee roBoputcsa o namsatu Boabl. Kak numer aBrop: «IlaMats BOABI — 3TO
BIIOJIHE ONPEJCIEHHOE YCTOMUNBOE CTPYKTYypHOE 00pa30BaHUE, COXpaHsIOIIeecs
noclie BO3JEHCTBUS BHeMTHUX (akTopoB. Ciayuau co3fgaHus JIAOWIBHO yCTOWYH-
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BBIX OOpa30BaHMii, MOCTENIEHHO BO3BPAILAIOIIUXCS B UCXOAHOE COCTOSHHE, XO-
POILIO M3BECTHBI U3 MPAKTUKU U MOTYT pacCMaTpUBAaThHCS KaK CBOEro poja MoKa-
3aTenu BpeMEHHOM namsaTd. K Takoro tumna sBJICHMSIM Ja)K€ y CaMblX HENPUMHU-
PUMBIX CKETITUKOB HE MOKET OBbITh CepbE3HBIX MPETEH3UHN MM UX HEIPUATHS, 110-
CKOJIBKY 3TO BO MHOI'OM OUY€Hb OJIM3KO MOJXOAUT K OOBIYHBIM U AABHO MPHUHSITHIM
aKaJeMUYECKUM IIPEACTABIEHUSAM O KOOIIEPAaTUBHBIX MPOLIECCAX.

I'opazno crnokHee OKa3aloCch HAWTH TPAKTOBKU JOJITOBPEMEHHOM MaMATH
WIN COOCTBEHHO “TIaMsATH BoJbl”. OKa3bpIBaeTCs MOJHAs paclIMPpOBKa CTPYKTY-
PBI BOJIbI M PACKPHITHE MEXaHU3Ma O0pa30BaHUS CTAOMWIIBHBIX CTPYKTYPHBIX 00-
pa3oBaHUil coziepkaTt B ce0e 0OOBICHEHHE U ATOMY CTOJIb HEOOBIYHOMY M TPYIHO
BOCIIPUHUMAEMOMY SBJICHUIO. <...>

JlaHHOE pacCy’KIeHHUE MO3BOJISIET LEICHANIPaBICHHO AHAM3UPOBATh COYETa-
HUS CTPYKTYPHBIX 00pa30BaHul, UMEIOMINX CTaOUIIbHBIN XapakTep. B atom ciy-
yae BIEPBbIE MOSBIAETCS BO3MOXKHOCTh PACCMOTPEHUS JOJITOBPEMEHHBIX CTPYK-
TYPHBIX IpeoOpa30BaHuil, OTpaXaroIuX NPUPOAY BHEIIHUX (aKTOPOB BO3JEHCT-
Busi. Torga B stueiike BOJBI MOSIBIISIETCS HEOOXOAMMAas MAaTPUYHOCTh B BHUJE CTa-
OMIIBHBIX CTPYKTYPHBIX 00Pa30BaHUi, OTPAXKAOMUX UM KOJUPYIOIIUX BHEIIHUE
BO3/ICUCTBYIONINE (DAKTOPHI».

ABTOp MHIIET 0 CBOCOOPA3HOM KOMITBIOTEPE BOJHOM CpEJbl U Aajiee TOBOPUT
0 TECHOM B3aUMOCBSI3U JIByX KOMIIBIOTEPHBIX CUCTEM: BOJHOM CPElbl U IPOCTPaH-
CTBEHHOW: «BaXHO He NpPOCTO BIUSHUE MOJS HA OPHUEHTALMIO CTAOMJIbHBIX
CTPYKTYpPHBIX 00pa30BaHui, a AeWCTBUE UMEHHO MaTpUIbI 110JIs1, TO €CTh UH(OP-
MaIMOHHOTO COJIepKAaHUS SYEeK OKPYXKAIoIIero (M3NYecKoro MpOCTPaHCTBA.
B 3TOM cMBICIE MOXHO YTBEpXkAaTh, YTO PETYJSALUS COCTOSIHUSA (PU3UUECKOTO
IIPOCTPAHCTBA OTPAXKAETCS HA CTPYKTYPHOM COCTOSIHMM SYEEK BOJHOM Cpelbl, TO
€CTh Ha OCYHIECTBISIEMOM (POPMHPOBAHUHU CHENU(PUIECKOTO CTPYKTYPHOTO TIpe-
oOpazoBanus. <...>

OueHb BaKHBIE BBIBOJIBI CIEAYIOT U3 DKCIEPUMEHTAIbHBIX JAHHBIX 10 MC-
CJICIOBAHHMIO B3aUMOJICMCTBHUSI BOJHOM CpEIbl C OKPYXKAIOIIeH cpemoit dhuzmde-
ckoro mnpoctpaHcTBa. C OJHOW CTOPOHBI, MOACTPAUBAHUE COCTOSIHUS BOJBI O]
BIIMSIHUE OKPY’KAIOLIEH cpeibl MOKHO ObLIO OTHECTH K BO3AECMCTBHIO BHELIHUX
(bakTOpOB, HO C APyroi — mocjae HaxoXJIeHHs oOpaslia BOJAbI B ONpeneIEHHOM
MECTEe BCErJia OCTaBajcsi MH(POPMAIMOHHBIN ClIeT UKW OTIEYATOK, “‘(haHTOM”, TO
€CTh NPOUCXOANIO U3MEHEHHE COCTOSIHUS (PU3MUYECKOrO MPOCTPAHCTBA, KOTOPOE
JIETKO PErHCTPHUPOBAJIOCH YCTAHOBJICHHEM B 3TO MECTO HOBOIO 00Opasia BOJIBL
OOGHapy>KeHUe SIBICHUS “HEJIOKAIBLHOW KOppesiuu’ MeXIy (aHTOMaMH IO3BO-
JIUJIO YTBEPXkK/AaTh O CYLIECTBOBAHUN MH(OPMAILIMOHHON CUCTEMBI cpeaibl pu3nye-
CKOT'O MPOCTPAHCTBA, YTO YK€ MPEIO0JIarajoch U paHee MpH MOJyUYEHUU pe3yib-
TaTOB JUCTAHTHO-3aIPECHOIO BO3/JECHUCTBHS Ha COCTOSIHUE BOJHOW CpEIbl B XOAE
npoBeeHus OnorecTrupoBanus Ha 6nopake MI'V».

XapakTepHOU 4EepTOM B3IIIAJ0B aBTOPA SBIJISICTCS BBIACICHUE U CONOCTABIIC-
HHUE CBOMCTB JIByX Hadajl: MaT€pPHAIbLHOIO, KOTOPOE NPEICTABISIET BOJHASA Cpela,
U JYXOBHOI'O, KOTOPOMY COOTBETCTBYET NPOCTPAHCTBEHHAsI CTpyKTypa. CBOIO Mo-
3ULIUI0 aBTOp OOOCHOBBIBAET cCleAyrouM o0pa3zom: «I1ocKoabKy CyIiecTBOBaTh
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00BEKT MOXET TOJBKO BO B3aMMOJAEWCTBUU, TO CYLIECTBYIOIIMNA MHOTOKAaYyecT-
BEHHBIN MHP MOKHO Ha3bIBaTh MAaTEePUAIBHBIM TOJIBKO B TOM CITydae, €CIH JF000i
00BEKT U N000€ B3aUMOJICHCTBUE MEXAY OObEeKTaMH OyIyT MMETh MaTepuaiib-
HBII HOCUTENb — CyOCTpar.

OOMeH MaTepHaTbHBIMU U3MEHEHUSIMU €CTECTBEHHO MPUCYTCTBYET Ha BCEX
YPOBHSX MaTe€pUaIbHBIX 00pa30BaHUN M BO B3aHUMOJECHCTBHSIX JIOOBIX MaTepu-
anbHBIX cucteM. OJIHAKO HU OJMH M3 HUX HENb3sl Ha3BaTh YHHBEPCAIbHBIM, IO-
CKOJIbKY Bcerja OyAeT CyIIecTBOBaTh €II€ Kakoi-To Oosiee rIyOOKHil ypOBEHBb
oOMeHa MaTepHaIbHBIMU H3MEHEHUSIMH.

B ornmune oT MarepHanbHBIX U3MEHEHHH OOMEH HeMaTepHadbHbIMU H3Me-
HeHUsAMH (Wi WHOOPMAIMOHHBIM OOMEH) HE 3aBHCHUT OT BBIOOpAa KaKOTO-TO
YPOBHSI MaTepUAIbHBIX 00pa30BaHUN U CTENEHH CIOXHOCTH MaTepHabHON CHC-
TEMBI, a BCETJa MPUCYTCTBYET B JIIOOBIX B3aUMOJEUCTBHUAX JI0ObIX cucteM. [lo-
ITOMY OH YHHUBEPCAJICH.

Mup MatepHanbHbIX B3aMMOJCHCTBHI COOTHOCUTCS ¢ MUPOM HEMaTepuasb-
HBIX B3aUMOJICHCTBUM, 00yCIIaBIMBask CyIIECTBOBAHUE APYT IPYTay.

Jlpyrumu cioBamMH, BBEACHUE TyXOBHOTO Hayaja 0OyCIOBICHO TE€M, YTO aB-
TOp HE BUJIUT MAaTEPHAIILHOTO HOCUTEIS B3aUMOACHCTBUSI MEXAy BOJIHOM U Mpo-
CTPAaHCTBEHHOM CTPYKTYpaMHU.

ABTOp BIOJIHE OTHAET cebe OTUET B TOM, YTO IIPOTHUBOIOCTABICHHE TyXa
MaTepuH HMMEET TPOMAJHYI0 HCTOpHWIO. PerpocrextuBa (GMIocopCKuX ydeHUiH
BKIItouaeT B ceOs nyanusm Jlekapra u manten3m CrnuHO3bI, a0COMOTHBIN ayx ['e-
resns U MarepuanuzM Deiiepbaxa U MHOroe, MHOTO€ HCKJIIOUUTEIHHO Ba)KHOE B
ucropun ¢unocoduu, KOTOpoe Aaxe B 0030pHOM IUIAHE HEBO3MOXKHO Iepeyuc-
auTh. M3ydast MypoCTb APEBHUX, Mbl HE MEpEecTaBalM yIUBISATHCS, HACKOIBKO
riTyOOKO TMPOHWKAIM OHU B CYIIHOCTH SIBICHHHA M HACKOJBKO BEPHBI MHOTHE HMX
cyxknaeHus. Takoe monoxeHue AeN BCeX yCTpauBaso, MO3BOJISLIO MU3ydaTh (uiio-
codckoe Hacienue U paspabaThiBaTh HOBBIC TOHSTHS U KaTETOPUM, TEM CAMBIM
oOorainas B 1eJIOM ¥ HanoJHsis puiocodckoe 3HaHUEY.

OTmeTHM, YTO pacCyXkJIEHHs aBTOpa OCHOBAaHbl Ha MOHSTHUSIX TEOPETHKO-
NOJICBOM TMapagurMbl, TA€ CYIIECTBEHHYIO pOJIb WIPAIOT MOJS IMEPEHOCUYUKOB
B3auMozeiicTBuil. OMHAKO MMeEeTCsl MHasl, PeNIIMOHHAs Mapagurma, rae Cpeau
NEPBUYHBIX TMOHITHHA OTCYTCTBYIOT IOJISI IEPEHOCUYMUKOB B3aWMOJICHCTBUI W T
TepsieT CMBICIT pa3AeNicHUs Ha MaTepPHAIbHOE U JYXOBHOE.

4. 3arajounble siBJIeHUs] B 0MO(QHU3UKe U NMICUXUKE YeJT0BeKa

Ectp A0CTAaTOYHO BCCKUC OCHOBAHMA IOJAaraTb, YTO TAMHCTBCHHBIC KOPPEJIA-
IIUH, O KOTOPBIX IIIJIa pe4Yb B MPEIBIIYIINX pa3/ieNaxX TaKk Wik UHa4Ye JOJDKHBI PO-
SBISATHCS M B opraHmdeckoM mupe. OOCYKICHHIO 3TOTO BOMPOCA IOCBSIIEHBI
CTaThU JAHHOTO pa3jelia )KypHaa.

B pat6ore HO.II. IIbiTheBa «@Pu3HYECKHE ACNEKTbI AJbLTEPHATHBHOIO
3PEHUA» OIIMCAHBI PE3YJILTATHI I/ICCJIC,ZLOBaHI/Iﬁ 3araJ04HOro0 Q)CHOMGHa «BUACHUA
¢ 3aKkpeIThIMH r1a3amu» (B3D0) BemectBa B anekTpomarnutHoM mnosne. [Tokazano,
YTO JaHHBIA (PEHOMEH «OPTaHU30BaH KAaK BOJHOBOW IMpoIecc W o0JaaeT ABYMs
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BaXXHBIMU OCOOEHHOCTSIMH, MO3BOJISIOUIMMH JUIsl €r0 UCCIEI0BAaHUS NPUMEHATH
¢u3uuecKre MeTo/Ibl, — TOJTHOIM BOCIIPOM3BOAUMOCTBIO U BO3MOKHOCTBIO BBIIIOJI-
HATHh (u3nueckue u3MepeHus». ToT (akTt, yTo 3TOT PeHOMEH OKazajcs HEmo-
CPEJICTBEHHO CBSI3aHHBIM C 3JIEKTPOMArHUTHBIMHM IPOLECCAMH, «UIPAET PEIIA0-
LIYI0 pOJib, MOCKOJIBKY IO3BOJIAET NMPUMEHUTH ISl €r0 M3YUYEHUs CTaHJapTHbBIC
AJIEKTPOIMHAMUYECKUE METObl, OCHOBAaHHbBIE HAa MCIIOJIb30BAHUM U3MEPUTEIBHBIX
npeoOpaszoBareneil, TpaHCHOPMUPYIOIIUX U3ydaeMOE SBICHUE B DIEKTPHUUECKHIA
CUTHAID).

W3 Bcex BBIBOJOB, KOTOPBIE ClEJaHbl aBTOPOM U3 PE3YJbTaTOB 00CYXKJIEH-
HBIX 3KCIIEPUMEHTOB, BBIJIEIIUM CIIEIYIOIINE.

«Pe3ynbTaThl SKCIIEPUMEHTOB CBHCTEIBCTBYIOT O TOJIOTPaPUUECKOM Xapak-
Tepe ucciaeaoBaHHBIX BapuaHToB B3[' u 00 ux uHTepmperanuu B TEpMUHAX,
CBOMCTBEHHBIX 3pUTEIBHON CUCTEME UCIIBITYEMBIX. <...>

B skcnepumeHTe HCHONIB30BAIMCH MArHUTHI, “BUAMMBIE” HCIBITYEMOW Ha
paccrostauu 10 250 cm. Takum 006pazom, MOXKHO cIeNnaTh BBIBOJ, YTO Hab.it0oae-
Mble A6leHus cledyem paccmampueams He KaK 2¢hghekm naccusHoz2o cozepyanus,
a Kak pe3yiomam 63aumMoO0eucmsusi UCHbIMYeMol U CUCmembl MAZHUMO8 CO
CIEepIHCHAMU. <...>

XOTsl NOJIydeHHBIE PE3yJbTaThl BIIOJHE OMPEAEIEHHO YKa3bIBalOT Ha CBS3b
paccMOTpeHHbIX sBIeHUH DCB ¢ 31eKTpoAMHAMUYECKUMH MTPOLIECCAMU, OCTAETCS
HESICHBIM KakK (PM3MOJIOTMYECKUN MEXaHU3M, TaK U MPUPOA B3aUMOICHCTBUS MO-
CTOSIHHOTO MarHUTHOT'O IOJIS, BEIECTBA B 3TOM IIOJI€, DJIEKTPOMArHUTHOTO CBE-
TOBOTO U3JIy4EHUS U UCTBITYEMOH. <...>

JInvHa BOJIHBI OMOPHOTO M3IyYEHHsS] KOHTPOJIUPOBAIACH C MOMOUIBIO IU-
(GpakMOHHOMN pEIIeTKH, HO AJI ONpPEAENIEHUs] €ro 4acTOThl HEOOXOJUMO 3HATh
CKOpPOCTh €ro pacnpoctpaHeHus. [1oCKOIbKy Uil M3MEPEHHH MCHOJb30BAIACH
BECbMa YyBCTBUTEIIbHAsSI allllapaTypa, Mbl CKIIOHHBI CUUTAaTh, YTO ATOT PE3yJIbTaT
CBHJIETEJILCTBYET O TOM, YTO CKOPOCTh PACIPOCTPAHEHUS “U3IIy4EHUS HCIIBITYE-
MOI” OTIIMYAETCS OT CKOPOCTH CBETA.

ABTOp YTBEp)KIAeT, YTO OMBITHI C AU(PAKIHOHHONW PEIMIETKON IMO3BOIWIN
OTpEeACNUTh JJIMHY BOJHBI B3aUMOJICHCTBUSI UCHBITYEMBIX C (PU3NYECKON yCTa-
HOBKOM. «E€ 3HaueHne okazanock nopszaka 1,5-2 MM, B 3aBUCUMOCTH OT COCTOSI-
HUS UCIIBITYEMOTO).

Hakonen, aBTop cuMTaer, 4To caM IpPOLECC «BUAEHHUS C 3aKPBITBIMM IJ1a3a-
MU, XOTSl ¥ IOJBEPKEH BO3EHCTBUIO CO CTOPOHBI 3JIEKTPOMArHUTHBIX MOJIEH, HO
caM 1o cebe UMeeT He NEKTPOMArHUTHYIO IPUPOTY.

B.Y. Poguonos B cBoeii ctatbe «Hayka kak MeTaMuCTHKa» nUIIET: «Mbl
KUBEM cpelu TaiH 1 uynec. K HEKOTOpBIM U3 HUX JIFOAM aJalTHPOBAINUCH ITOJIHO-
CTBIO, U X MBI YK€ Kak Obl HE 3aMedaeM (eXKeIHEBHOE uyi0 — He uya0). [dpyrue
yyzieca JIOAU TOJIbKO U3y4YaroT, & K HEKOTOPBIM €€ TOJIbKO MPUCMATPUBAKOTCS.
ABTOp COCPEOTOYNII CBOE BHUMAHHUE HA CBSA3M MHOTOYMCIEHHBIX NPUBBIUYHBIX U
HEMPUBBIYHBIX CBOMCTB TMCUXHUKHU YEJIOBEKa ¢ «HOOC(hepoii (rped. «chepsl pasy-
May), OCHOBHBIE MJI€M KOTOpPOM pa3paboTanu M MpoNaraHAMpOBaJId B Hayaie
XX B. ¢panny3sl Dayapn Jlepya, Ilsep Teitsip ne llapaen u B Poccun — B.J.
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Bepuanckuii. Unpopmmonens (M) mo3BosiseT mpeacTaBuTh HOOCHEpPHOE MUPO-
BO33PEHHE — “@HAJIOTOBOE™ U B TO K€ BpPEMs ‘“‘UUCIIOBOE” — B KaU€CTBE JOCTATOY-
HO LIMPOKOI0 HayYHO-METOAWYECKOro 00O0OIIEHUs, MOTEHUHAIBHO JTOCTYITHOTO
(MOHATHOTO) MOYTH BCEM (TENE3PUTEISIM U KOMIBIOTEPHBIM IOJIb30BATENSIM),
IIPUEMJIEMOTO KaK aTE€MCTaMM, TaK M BEPYIOIIMMHU CAMBIX Pa3HBIX PEIUTHO3HBIX
KoH(peccuii.

UM — meradusudeckass MOAEIb BCEro cymiero. A 4toObl 3TO cymiee ObLIO
HOJHBIM, K HEMY HY>KHO OTHECTH M WH(OpPMAalMOHHbIE MPOTrpaMMbl, 3aJaroliue
paboty Hamero runorternyeckoro CK — Hoocdepbl. Marematnyeckue TEKCTbI
9TUX MPOrpaMM — 0€3yCIOBHBIN 00BEKT rUnepOU3NKY.

KakoB ’xe 3TOT rumoteTudyeckuii HeBHUAMMBIN CyNepKOMIIBIOTEpP, OH Xe
npeBHuil Beenenckuii Mo3r, oH xe Beenenckuii Pasym?»

Hanee aBrop Ha3biBaeT 50 4yAeCHBIX Ka4eCTB YEJIOBEKa, KOTOPhIE OH pa3je-
JSI€T Ha TPU FPYIIIBL:

«A — CBOMCTBa He BBI3BIBAIOT COMHEHUH, HO Oe3 mpuBieueHus uaen Hoo-
cdepbl ¢ TPYIOM MOTYT OOBSICHATHCS ““OCOOCHHOCTSMU OpPTaHU3Ma YeioBeKa’;

b — cBoiicTBa He UMeEIOT Hay4HOTO 00BsICHEHUS U uaest Hoocdepsl nonesHa;

B — campie comHuTENBHBIE CBOMCTBA, O0€3 uaen Hoocdepbl Hayka ux cyie-
CTBOBaHHE MOXET TOJIBKO OTBEPIaThy.

[TpucoenunsieMcs K yTBEpkKIECHUIO aBTOpa O COMHUTEIBLHOCTH OOJIBIINHCTBA
KayecTB, OTHECEHHBIX K KaTeropuu B, onHako Bpsj Jin 1enecooOpa3Ho BCE UX OT-
Beprathb ¢ nopora. Ecinu 6yaer KoppekTHO Jj0Ka3aHa uX peabHOCTh, TO 3TO OyeT
JIONOJTHUTEIbHBIM aPTyMEHTOM B IOJIb3y HAJIM4YUSl TAWHCTBEHHBIX KOPPEIALMH,
IPOSIBIISIOLIMXCS. B OPraHUYECKOM MUDE.

3akjaoueHue

B 3akirodueHue OTMETHM, YTO KakJasl U3 MPEICTABICHHBIX 3/I€Ch CTaTEH BbI-
3bIBACT MHOKECTBO BOIPOCOB KaK IO BBICKa3aHHBIM B HHUX HJIESM U TUIIOTE3aM,
TaK ¥ 10 METOJUKE W KOPPEKTHOCTH NPOBEACHHBIX AKCIEPUMEHTOB. OHAKO M3
BCETO M3JI0’)KEHHOT'0 MaTepHaja BBIPMCOBBIBACTCS BeChMa JIOOOMBITHAS KaPTHHA,
NOKa3bIBAIONIAs, YTO BCE MBI M HAOJII0OJ[aeMble HAMU SIBIICHHS HAXOMSATCS MOJT BO3-
JEHCTBUSIMHU CO CTOPOHBI OKPYKAOIIETO HAC MHpA, eHI¢ JaleKO HE TOHATHIMH U
HEJ0CTaTOYHO HMCCIIeA0BaHHBIMU. Ham mpezacraBisieTcs, 4To OoJjiee MPUCTAIbHOE
BHHMaHHE K M3JI0KEHHBIM 3]I€Ch U PAIY APYTUX TAWHCTBEHHBIX KOPPEISIHN T10-
MOXET (POPMUPOBAHHUIO HOBBIX, O0Jiee YIIyOJeHHBIX MPEICTABICHHUNA O CTPYKTYpe
1 3aKOHOMEPHOCTSAX OKPY’KaIOIIETro HaC MHpa.
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