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OT aBTOpa

ITpupona cymectByer Bo BpeMeHu. JIioau nons3yorces noHsatreM «Bpems». A, Ha Bonpoc «YTo
TaKOE BpeMs» OTBETUTb TPyAHO. [IpUHATO BpeMeHeM Ha3bIBaTh MPOMEXKYTOK MEXAY COOBITHUSAMMU.
A re pacrionioxkensl 3Ti coObiTHs? [loueMy Mbl He YyBcTBYyeM Bpems? UTo Obl MOHATH CYIIHOCTh
BPEMEHU HAJO ITPU3HATD. YTO )KMBEM MBI TOJILKO B MOMEHTe «ceruac». Haxonsace B MOMEHTE «cel-
Yac», OTHagaeT He0OXOAMMOCTh UMETh TeJIECHbIE OPraHbl, OTBEYAIOIINE 32 BOCTIPUSTHE U IBHKEHHE
BpeMeHH. Bo3Hukaet ouepenHour Bonpoc «Yto Takoe [Iponutoe u bBynyiee?». [1jist HOHMMaHKs 3TOTO
HaJI0 IPUHATS, 4TO [Ipupona earHa u B3anMocBsA3aHa. YTo ele CBA3aHO CO BCEM CYLIECTBYIOLIMM. ?
Ortser IIpoctpanctBo. Bpems u IlpocrpancTso pononHAT Apyr gpyra. 3Has cBoucrsa IIpocrpan-
CTBa OIpEJENIMM CBOMCTBa BpemeHn.

Yro OBl yBEIMUUTD pa3Mep KUJIbsl, Mbl He OEpeM Be/Ipo, C LIEJIbI0 TPUHECTH N3BHE MPOCTPaH-
crBo. Huuero He momyuntbcs. [IpocTpaHCTBO MO3BOJIAET CYIECTBOBATh U NEPEMEIATLCA B HEM,
a BE/IPOM €ro He MepeMecTuTh. BpeMst Ha000poT, JBUTraeTcst CaMo, HO He TIO3BOJISIET TIepPeMeIaThCs
B cebe. Bpemsi mo3BoIsieT KUTh TOJIIBKO B MOMEHTE «Ceidac». B 3ToM mepuose Mbl U KUBEM, Kak
oroHek Onkgopnosa mHypa. [Hyp 310 Bynymee. OroHek 310 MOMeHT «ceidac». [leren ato I1po-
nutoe. JIpyrumu cnoBamu: «MOoMeHT ,,certdac’ 3To nepuof Tpancgopmannu bynymero B IIpomioes.
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PeaOumranusi 3HaHUH JI0iell HA 3ape MUBUIN3ALNH

Cy1uecTByolee OTHOLIEHUE K 3HAaHUAM JIIOJEH, Ha 3ape LIMBUJIU3ALINY, B JIyUILIEM ClIydae CHUC-
XOIOUTENIPHOE, KaK HE COOTBETCTBYIOLIEE PEAIbHOCTU. PacCMOTpUM HEKOTOpPBIE CBEIEHU A, ITPULIE]-
1I1€ K HaM U3 JPEBHUX BPEMEH:

1. «3emi1s MOKOUTCA HA TpeX KMTaX, KOTOpbIE IUIABAIOT B OKeaHe». Ha ¢oHe coBpeMeHHbIX
3HAHUM 3BYYUT HAaUBHO U HE COOTBETCTBYET JEUCTBUTEIBLHOCTU. I3MEHNM 3Ty MH(MOPMALIMIO CIIEy-
ommM 06pazoM. «CyiecTBoBaHre 3eMIT 00YCIIOBJIEHO HAJTMYMEM Y Hee TpeX SIBJICHUI MPUPOIbL:
Macchl, oObema, sHepruu. [JJaHHoe oO6pa3oBaHMe, C Ha3BaHWEM 3eMJls, TUlaBaeT B OKeaHe (pusnde-
CKOI'0 BaKyyMa».

B takoMm Buae nH(popManys oTpaxaeT AEUCTBUTEIBHOE MOJOKEHNE Beled. MOXHO cKa3ars,
YTO KaXIbIl TPaKTyeT nH(popmMaumio rmo-ceoeMy. CornaceH. Ho ¢pasa «1iaBaior B okeane» (B pusu-
YECKOM BaKyyMe), 3aCIIyKMBAET YBAXKUTEJIBHOIO OTHOIIEHM T. K. HE IMEET ITPOJOJIKEHU.

2. B mudax cymecrByer Peka Jlera. Peka 310 1BUkKeHuUe KuAKOCTH. MOMEHT «cerndac», HaXxo-
AUTCS ME3K/1y TPOLUIBIM U OyAyLMM, YTO aHAJIOTUYHO (ha30BOMY COCTOSIHUIO KUAKOCTb. [lomydaem,
YTO aHAJIOTHSI C PEKOH, OJIMKE K PeasibHOM OLIEHKE JIBMKEHHSI BpEMEHH, YeM aHaJIOTHsI C BETPOM MU
TBEpAbIM MaccuBOM. B aToMm cityyae peka Jlera oObsicHsieT, B JOCTYIHOH (opme, (pakT ABMKEHUS
BPEMEHU. YUUTBIBAs, YTO, peKa 3TO ABUKEHHUE KUIKOCTH B HAIIPABJICHUM ITOHMKEHUS TOTEHLUAIIb-
HOW SHEpruu, nonyvaeM: «MOMEHT ,,ceryac’ ecTb aHAJIOT CTPYHMKH I1ECKA, B IECOYHBIX Yacax». bymny-
niee cBepxy, IIpomioe BHU3y. Bo3MOKHOCTE CyMMHUpPOBAaTh MOMEHTHI «CEMYAC», KOCBEHHO yKa3bl-
BaeT Ha pPeaJIbHOCTb BPEMEHM, KaK KOMIIOHEHTa [Ipupoasl — Hesb3s1 UBMEPUTD TO, YETO HET.

IToHATh M NpUHATH (DAKT peabHOCTh BPEMEHH TpyAHO. i oOneryeHrst MOHUMaHUs CpaB-
HuM «Bpemsi» ¢ u3BeCTHBIM MPUPOIHBIM siBleHueM «IIpocTpancTBox». [TpocTpaHcTBO peanbHO cyie-
CTBYET, HO YE€JIOBEK €r0 HE MOXET IPOYyBCTBOBATh WM CI0KUTH B Kyuy. CBoiicTBO IIpocTpancTBa
MO3BOJIAIOT MaTepuu nepemeniatbes B HeM. Camo [IpocTpaHcTBO OcTaeTcs NpakTUYECKHA HETTOABHK-
HbIM. Bpems aBuxkeTcs camo, He M03BoJIAsA epeMelarTbes B HeM. [Ipu 3ToM Bee cylnecTByeT B Ipo-
CTPAHCTBE U JABUKETCS BO BPEMEHMU.

A Kak ke ¢ 3aMeJIEHMEM TeMIa ABWXEHUs BpeMeHHU? l3MeHeHue TeMma ecTb Ipumep
a¢pdekra [Jornepa u tonpko. [l Hallel aHAJIOTMKA, MOMEHT «cerdvac» (BBICOTY CTPYWMKHM IECKa),
MOHO U3MEHATD, CYATAsA ITO 3aMEIJIEHUEM WIN YCKOPEHUEM CKopocTy TeueHus Bpemenu. Ho cko-
POCTb UCTEUEHM S TIECKA OT ITOr0 HE MEHAETCH.

3. B Hacrosmiee BpeMs MaJlo IPOTUBHUKOB TEOPUM BO3HUKHOBeHUA BcenenHou npu bosp-
mom BspeiBe. Ho B3pbIB B IycTOTE CONMPOBOXKAAETCA TONBKO BenbIKOU. [loxoxasa mHpopmanmsa
Oblla M3BECTHA paHbllle MosiBJIeHUs1 Teopur bonbinoro B3peiBa. «M ckaszan Bor: [la Oyner cer».
B ston (pase 3ayokeHO camoe KpaTKoe M3JI0KEeHHEe 310l Teopuu. Kak BosHUK bonbion B3peis
n u3 4dero? Ilpakrmyeckn HensBecTHO. C TOUKM 3pEHMS] MAaTEMATUKHM 3TOT IPOLECC MPOU3OLLEI
B pe3yJibTare audpepenumposanus [Iporonpuponst. PazHas crenens nuddepenuuposanus [Iporo-
npupossl oOpasyet pasnuunsle SBnenus [Ipuponst B Buae Maccel, O6bema, Duepriu, Bpemenn.

4. Yro Ha3zeamm monu borom? M3BecTHO, uyTo TBOpEL 1yXOBEH (HEe MaTepuaseH), BCEMOTyIIUH,
BE3JIECYILIMI U BCEBUALLMMI, KapaeT I'PEITHUKOB.

CpaBHuM, cBoMcTBa onuceiBaonye TBopLa, co CBOMCTBAMM HAlLETO MUPA.

«Besnecymmii». CBolicTBOM BesaecymHocTr oonanaer [IpoctpaHcTBo.

[MpoctpancTBO He MarepuaibHO. BesnecymmocThio 1 BeemorymectBom oOnamaer sHeprusi.
BespecymHoCcTbi0 Beerga — Hesb3sl JOCTHYb aOCOMIOTHOIO MHHUMYyMa Temimeparypsl. Bcemory-
IIECTBOM TIpH OIpeJieieHHbIX ycioBusix. CBocTBOM «Bceemorymmii» n «Bespecymmii» obnamaer
BpeMsl. B ObITOBOM cMBICTIE BE3ECYIITHOCTb ¥ BCEMOTYIIIHOCTh BpEMEHM ITOHSATHA: BPEMsI JIEUUT, pa3-
pYyLIAET, yCIOKauBaeT U T. 1. B (pu3nueckoM cMbIciie BpeMs, BE3JIECYILE TaK KaK IPUCYTCTBYET BE3/IE
B BHJE MOMEHTa «ceituac». Beemorymmocts BpemMenn, OTHOCUTENIBHO MaTepur, OOBSICHSETCS €ro
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BBICOKOW SHEPreTU4ecKou 1ioTHoCThio. Ecu sHepruio Bpemenu rpeBpatuTh B MaTepuio, TO JIUTP
(usnyeckoro Bakyyma OyaeT MMeTh MacCy TPUALIATh 1Ba MUJUTHAPAA TOHH.

Hackonbko peanbHO cyObeKTy ObITh BE3/IECYIIMM, BCEBUASIINM U BCEMOTYIIIM?

PaccmarpuBasi rTHpOCKOIT Bpallalonuiics, HaOoaTeslb BUANT Bech rupockorn. Habmonarens
CTAaHOBUTCSI MHOTOBHUAIIVM. BbITh BCeBUIAIIMM 3TO CMOTpETh Ha OOBEKT, BPAIAIOIIMIACSA B JBYX
rtockocTsix. Ecnu HaGmiopaTens Bpammaercsi B IBYX TUIOCKOCTSIX BOKPYT OOBEKTa, TO OH CTAHOBUTCS
BceeBuasiium u Beznecymum. CnegoBartenbHO, MaTeMaTHKA MO3BOJISIET ObITh BCEBUASIIUM U Be3Jie-
CYILIVM.

YUroOBI OBITH BCEBUISIIIIUM HAJIO OBITh YIAJICHHBIM OT 0ObeKTa. UTO ObI OBITH BE3JIECYLITUM HAJI0
OBITH PsZIOM ¢ 00BbEKTOM. B 3TOM Ciydae, Ha/1o ObITh BHYTPH M BO BHE OJHOBpeMeHHO. Kak 310 Moxer
obiTh ? [TocTaBrM BoTpoc nHaYe. YTO MOXKET OBITh OMHOBPEMEHHO BHYTPH Y BO BHE? DTHM CBOMCTBOM
oOnayaet pusmueckuil Bakyym. ®usnueckuil Bakyym ectb Beszie. B Marepuu (pu3ndyeckoro Bakyyma
MeHbIIIe, YeM B KOCMOCE, HO ME:X1y aTOMaMM OH Bce paBHO ecTb. ClieioBaTesibHO, TpueaAnHbIi TBo-
petr cocront He u3 marepun (Macca, O0beM U DHeprust — MaTepuaibHbIid MUp), a u3 [IpocTpan-
crBa, Bpemenu u Dueprumn. DHeprueit TBopell evH ¢ MatepuaibHbiM MUpoM. Tak, uto eciu bor
PELIUT MOKapaTh IPEUIHUKOB, TO C/IENAET ITO OH MOKET, TOJIbKO MCIOJIb3Ysl SHEPTHIO, T. €. IOPa3UTh
MOJTHHEH, TPOMOM (3BYKOM), HicieriesiuTh (cBeToM). Koro 6or o6bsaBiisier rpentaukom? EctecTBeHHO
HapYIIUTENIe MOpak U 3aKOHOB. UbMX 3aKOHOB? 3aKOHBI JOJKHBI ObITh eIuHBI 111 Bora u ero
TBOpeHus. g Bora 3akoH 310 3akonsl Ilpuponsl. CnepoBarensHo, Hapyas 3akoHbl [Iprpompl,
crcTeMa ToTydJaeT Kapy, crocoOHyto e€ pa3pymuTsb. B [Ipupone Bce Tak u mporcxoqut. OTKJIOHEHWE
oT 3akOHOB [Ipupos! TpeOyeT NOMOTHUTEBHBIX TPAT pecypcoB. JIMIIHISA TpaTa pecypcoB CHUKAET
BO3MOXHOCTh MaHEBPUPOBAHHUSI B U3MEHSIIOIIEMCSI MUPE U BelIeT K THOeu.

Tepmunbl «Bespecymit», «BceBuasimmiit» TPyIHO MOHATh. Y 4YacCTU JIIOJEH, HETIOHUMaHUE
nH(MOPMAIIMH BEJIET K TOSBJICHUIO CTpaxa nepej Hem3BecTHbIM. CTpax poXk/JIaeT MoTpeOHOCTh B IPH-
HIDKEHUH ceOs Tiepe]l HEM3BECTHBIM, a OTCIOAA HeIaIeKo 0 MOIAPKOB U MOJIMTB C EJIBIO ero 3a/100-
puth. Ha 310ii 6a3e Bo3HMKaeT penurus. Ho MOIUTBBI 1 MOAAPKY He OMOTAIOT, U TIOSIBJISICTCS IIOBOJT
JU1s1 BOBHUKHOBEHUSI aTer3Ma UM CMEHBI PEeJTUTUU.

5. BuOparmu criocoOHbI CO3/1aTh NIPABIJIbHBIE T€OMETPHUYECKHEe (PUTYPBI B ChIITyUYel WU KU
koii cucteme. MimeHHo Onarogapst 3toMmy 3¢ peKTy HaOMI0AAI0TCS «CTOsTYMe» KapTUHKH, B UMITYJIbC-
HOM CBeTe, y IBUKYIIUXCS KUIKUX U BPAIIAIOIIMUXCS CUCTEM. DTO OAWH U3 aCMIEKTOB, KOTOPBINA U3Y-
YyaeT NMpUKJIaJHAs HeJTMHeHHas AuHaMuKa. EcTecTBeHHO BepHO M 0OpaTHOE SIBJICHHE — MPaBUIIbHbIC
reoMeTpuyeckrie (purypbl CrocoOHsl co3aaBarhk BuOparmn. B [Ipupone, mpaBuIbHBIME reoMeTpude-
CKUMU (pUTypamu sIBJISIIOTCS] KpUCTaJUTBL. KHBasi cucteMa MMeeT CUMMETPUIO U TAPMOHUYHOE CTPO-
eHue, T. €. MOXEeT M3JIydaTh omnpejesieHHble KoneOanus. KoneGanusi cKiaapBalOTCs OT B3aMMHOTO
rioraiieHusi, 1o pe3oHanca. CieaoBareybHO, KPUCTAIUT, OKPYKaloIas IpUposa, OOIeHne, ClIoCOOHbI
BJIUATH HA BHYTPEeHHUIN MUp yesioBeka. CocTosiHMe BHYTPEHHETO MUpa BIIMSIET Ha PelleHus U MoBe-
JEHUE YeJIOBeKa.

Kone6anus 31o BoiiHa. YyBCTBOBATH BOJIHBI )KU3HU 3TO MPEIBUIETh CUTYAIHIO, T. €. 00JIalaTh
uHTyumen. Kro-to 3ameTus1 BiausiHue reoMeTpruueckux (puryp, Ha MPUHSATHE YCTIEITHBIX PelleHuH,
U cIesajl BHIBOI O HEOOXOAMMOCTH HOIIEHHS aMyJIeTOB, 0OEperoB 1 TajJrcMaHoB. [ eomeTpuieckue
urypsl criocoOCTBOBAIM YyBCTBOBAHUIO HAJBUTAIOIIMXCS U3MEHEHUI W 3TUM IPUCTIOCAOTUBAIN
YyesoBeKa K JKW3HU. TaqucmaH Belllb WHIWMBUAyaTbHAS U UYTO IS TeOs SBJISETCS TaJIMCMaHOM
HaJ0 MPOYyBCTBOBaTh. KTO-TO MpodyBCcTBOBAI, yOequics M BBEJ TalMCMaHbl. Jlanee Bce pa3BUBa-
JIOCh TIO LETOYKe: CTEIMANUCT YyBCTBOBA M CHAOXal (DyHKIIMOHUPYIOIIMMH TajrcMaHaMu. [lpy-
rve KOIMpoBald, co3aasas npodananuio. Crienuanucta He cTajlo Win NpodaHbl 3aTPyJHUIN eMy
MyTh K JIOASIM, a 3a(pMKCUPOBAHHOE KOMMPOBAHUE COXPAHUJIOCh. BHEUTHUII MUp MEHsUICS, a BCe
1IUIO TI0 MHEepIUK. B utore, yCuimsamMu «XxpaHuTesied HICTUHHBIX 3HAHUW», HACTYTJIa AUCK PEaUTAI S
CMbICJIa UCTIOIb30BaHUS TOTO SIBJICHUS.

UYro ellie MOXET BIUSTh HA YYBCTBA U MOBE/ICHUE YesIoBeKa?
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a) IMTeibHO 3aTyXarolye BUOpaIuy Ha TUTaHeTe (MOIIHbIE 3eMJIeTPSICEHN 1, U3BEPXKEHU ST HITH
KPYITHBII METEOPUT), IOJDKHBI CO3JaTh reoMeTpudeckre purypsl Ha Heil. B aTom ciydae Ha 3emiie
CYILIECTBYIOT reorpauyeckue pailoHbl, CIIOCOOHbBIE BIMSTH HA KU3Hb U TIOBEICHUE KMUBOTO, B JIy4-
LIYI0 WK XYIIYI0 CTOPOHY.

0) LIuKJIOHBI, 9TO BpallieHue, T. €. aHajor BuOparmu. ClieIoBaTesbHO, TPUOIMKEHNE IUKJIOHA
CIIOCOOHO BJIMATH HA BHYTPEHHEE COCTOSIHHE YeJIOBEKa, U3MEHSISI €70 UyBCTBUTEIBHOCTh K BHEIITHUM
WA BHYTPEHHUM BO3JEUCTBUAM. BiMsiHME HMKJIOHOB, HA CAMOUYYBCTBUE YEJIOBEKA, U3BECTHO.

B) Borpoc 0 MCTUHHOCTU YTBEpIKIIEHUsI «MAIllMHA JIOOUT OUTHCS» OCTAaBHUM OTKPBITBIM, KaK
Y HaJIMYMe JIIO/IEH, YacTo MOMNAaJAoNMX B KPUTHYECKUE cuTyauuu. Te u Apyrue ciyyad U3BECTHBI.

6. VI3 npeBHMX BpeMEH K HaM IPUIIUIO MOHATHE UHD U SIHb. VIHb 1 SIHb 3TO COBMECTHOE CYIlie-
CTBOBaHME YEPHOTo M Oe/Ioro, Mpy HAJMYUK B LIEHTpe OesIoro 4epHOM TOUKH, a B LIEHTPE YepHOro
HaxoguTcs Oenasi ToUKa.

IIpunsas Bpems 3a peansHoe sBneHue [Ipupoas! nomyyaem:

— IlpocTpaHcTBO siBIsieTCs TOUKOM 151 Bpemenu;

— Bpewms saBisiercst Toukoit B [IpoctpaHcTse.

PucyHkoM Takoe cocTosiHMe MOXKHO ONMcaTh Kak Kpyr, C €IMHCTBOM UHb U SIHb.
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I peBHue mudnl n pusnka

OTtHolIEHNE JII0IEN KO BPEMEHU YETKO BBIPAXEHO (Ppa3oll «BpeMs — JIEHbIW». [IeHbru 310
MOCPEIHUK MEeX]y pa3lM4HbIM ToBapoM. IlocpeqHuK 3T0 Mimo3us ToBapa, co3Aarouias yao0CTBO
npu oOMeHe ToBapa. [leHpru SIBISIOTCS SIBICHMEM B 9KOHOMHKE U B 9TOM MX peajilbHOCTh. MOMEHT
«Cerldac» 3TO MOCPEAHUK MeX Iy MPONuTsM 1 Oyaymmm. Eci Bpemst crioco6HO ObITh OCPEIHUKOM,
TO TJIe-TO OHO JOJKHO OBbITh peasibHOCThio. Ecim Bpems anasor geHer, To BpeMs Ie-TO JIOJAKHO
HaKaIuIMBaTbCsl UM Tpatutcs. HakoruieHue «BpeMeHH CYIIEeCTBOBAHUS» MPOUCXOIUT C JECATOK
mipn. siet. Eciv Bpemsl HakariMBaercsi, TO OTKyJa OHO Oepercsi? YeTKoro MoHMMaHHMs BOIpOCa
He OBUIO U )KU3Hb MPOJIOJIKAIIACH 11071 JIO3yHroM: «EcTb 1 %ku3Hp Ha Mapce, HeT Jiv s)kM3HU Ha Mapce,
HayKe 3TO He U3BeCcTHO». JIJI Havajla MOHMMaHUsl He XBaTaJ0 MaJIoro — TOYKHM OIOpbI IS Havyasa
apuxeHus. U Touka Bo3HMKIIA. TOUKY He Bcerjia MOKHO 3aMETUTh, HO 3TOM TOUKE MOBE3JO.

Oxono 50 ner Hazag actpoHom H. A. KoswelpeB co3zpan teopuio npoueccoB Bo BceneHHOM.
OcHOBOI1 TeopHH OBLIO MPU3HAHUE BPEMEHU PEAJIbHBIM SIBJIEHHEM IPHUPO/IbI (AJTOTMYHO PealbHOCTH
Macchl, 00beMa, IpocTpaHcTBa 1 sHeprun). [Ipusnanue Teopun H. A. KossipeBa no3Bosnsier matema-
THYECKU OOBSICHUTh MHOTHE SIBJIEHHsI, KOTOPBIE COBpeMeHHast (pM3KKa MpUHUMAET 3a (pakT, 6e3 00b-
SICHEHU 1 IPUYMH CYLLIECTBOBaHU s 9TUX cBOWCTB. HO KpoMe cTporoit MaTeMaThKy, BOZHUKJIM ACCOLIU-
alliy, OCHOBAHHBIE HA aHAJIOTMHU. ACCOLMALIMU KOCHYIMCh MH(OPMALMK COX PAHUBLIEHCS, Kak MU(BI,
YTO MO3BOJIMJIO MHAYE B3MISIHYTh HA 3TY MH(MOPMALIUIO.

Otmeuy, 4TO OTpHULIAHUE PEATIBHOCTA BPEMEHH, Kak sABJIeHuA [Ipupons!, coxpaHseT cymecTBy-
fol1Iee MoJIOKeHNe B (pu3rke. ITO MOXKHO pacCMaTpUBaTh Kak CTaOMIIBHOCTD, TaK M 3aCTOH/00IOTO.
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Oo0bsicHeHre CBOMCTB NaMAITH

YeTKoro oObsICHEHUs1 MeXaHU3Ma MaMsATy HeT. CaenaeM MOMBITKY MOHATh 3TOT BOIPOC, pac-
CMOTpEB CBOWCTBA MaMsATHU. [TaMATh criocoOHa XpaHUTh MH(OPMALIMIO B X POHOJIOTUYECKOM HOPsIIKE.
Ha namsTh He BAMSIOT JIeKTPUYECKHE, MATHUTHBIE U TPaBUTALMOHHBIE NOJIs1. [TaMsATh crioco6Ha 00b-
eVHUTBH JJIs1 aHAJIM3a pa3Hble 0 BpeMEHH COOBITHS MM HAXOAUTDb PUIMHHO-CIIEICTBEHHBIE CBSI3H.
MexaHn3M 3alIlOMUHAHUA UIMEET MaJIO IPOMEXKYTOUYHBIX cTeneHen. [1pu cocpenorouennn, Hanpumep
T0J1 TUITHO30M, TAMSTh, MOKET BOCCTAHOBUTD BCE JI0 MEJIbUANMIIIUX MOAPOOHOCTEN, T. €. IaMATh 00J1a-
naet OoJbIIoN UH(POPMAITMOHHON €MKOCTBIO.

Bce 3ti cBOWMCTBAa MamATH CBA3aHBI C JKU3HENEATEBHOCTBIO. JKU3HENEATENBHOCTh KUBBIX
CYILECTB OINPENENAETCS XUMUYECKUMU IPOLIECCAMH, TPOUCXOAAIIMMU B (puzndeckoMm mupe. Cie-
JOBATeNIbHO, VISl XpaHEHUs MH(pOpPMalliY, B MaMATH UCIOJb3YIOTCS XMMHUUYECKHE U (PUBNUYECKHE
IIPOLIECCH, B KAYECTBE HENOCPEICTBEHHOM WM IPOMEXKYTOYHOM CTAJMU 3allOMUHAHUS. XUMHAYE-
CKMi1 crioco0 XxpaHeHUs1 MH(GOpMaLK He CIIOCOOEH JaBaTh XPOHOJIOrMYecKuil nopsaok. Ilepeaats
HAaCJIe/ICTBEHHOCTh XMMUYECKUM ITyTEM MOKHO U He 6oJiee. XMMUYECKH CONIOCTABUTh [IBE MOJIEKYJIbI,
C LIEJIBI0 BOCCTAHOBJIEHH S XPOHOJIOTMH, MOXKHO Cpa3y Wiv HUKorga. C yBeJIMYeHUEM Ymcia MOJIEKYIL,
HOcUTeNer MH(OpMALIMK, BOZHUKAIOT TPYIHOCTH UX B3aUMOJEWCTBUS C OPraHOM MO3I'a, CUNTHIBAIO-
UM “HGOPMaLUD. XUMUYECKIM IyTeM, 00pa30BaHNe TPHYMHHO-CIIEICTBEHHBIX CBSI3€H, TPaKTH-
YecKH HeBO3MOXHO. [IpeacTaBbTe, Kak I0JIT0 HAZI0 MepeOrpaTh MOJIEKYJIbI, YTO OBl OTy4MIIach Ipo-
CcTasi accolMaIysl «TeMHast OOJIbIast Ty4a C MOJHUSAMH, K JOKII0». XUMUYECKHUI CIIOCOO X paHEeHHSI
MH(pOPMALIA MOKET OBITh TOJBKO BCIIOMOTATEIbHBIM CIIOCOOOM.

N3BecTHble (pU3HUYECKUE TIPOLIECCH TAaK K€ HE MOTYT CIIy’KUTh OCHOBOM 1JI1 BOSHUKHOBEHUSA
namsTh. [TaMsATh He MOXKET XPaHUTBCS B BUJIE NEKTPUUYECKUX M MarHUTHBIX rosieid. Jllo6oe BHelHee
BO3MYILECHUE WM BO3AEWCTBUE 3THX IOJIEU Cpa3dy MUCKA3UT MH(OPMALIMIO, 3aJI0KECHHYIO B IIAMATH.
Io sToM ke mpuuMHe U1 XpaHeHUs NH(POPMaLMK HE NTOAXOAUT I'paBUTALIMOHHOE nose. [Iporynku
B TOPBI Jai Obl KaKOH-HUOYAb 3(pdeKT B maMaTH. 111 X paHeHrs MHDOPMAIMK HaJI0 UCTIONb30BaTh
SHEPruI0, KOTOPasi He UMEET B OKPYKAIOILEM MUPE CUJIbHBIX BO3MYIIEHUH U NTO3BOJISAET PACCTaBIIATD
MH(pOPMALMIO B XPOHOJIOTUYECKOM MOpsAKe. BO3MOXHOCTh paccTaBUTh MH(POPMALIMIO B XPOHOJIO-
TMYECKOM TNOPSZIKE BO3HUKAET TOJBKO IIPU UCTIONB30BAHMM CAMOTrO BpeMeHu. Mcnonb3oBars Bpems
MOJHO, €CJI OHO PEAJILHO CYLIECTBYET.

Ecmu B Ilpupone cymecrByer IlorteHiman Bpemenu, koTopblii «meperekaer» (peka Jlera
B gpesHocty MM Ctpena Bpemenu y (pU3MKOB) M3 OOHOTO COCTOSHMWSA B JIPyroe, T. €. Helpe-
PBIBHO M3MEHSETCA, TO 3allCh MH(OpMauuu ¢ (PUKCUPOBAHHBIM ypOBHEM BpemeHM, MO3BOIMT
COXPaHUTh XPOHOJIOTHIO M OPUEHTUPOBATHCS BO BPEMEHU. B 3TOM cilyyae B KauecTBe HOCUTEJIEU
MH(pOPMALMXA JOJKHBI UCTIONB30BATLCA CTOSYME (POTOHBL. POTOHBI MO3BOJIAIOT BUJETh MH(OpPMa-
0. B ¢doronax, npmkeHne BpemeHn ocraHoBieHo. Pukcarys, MOMeHTa oOpa3oBaHUs (DOTOHA,
MI03BOJISIET UIMETh XPOHOJIOTMI0 BOSHUKHOBEHHS 00pa30B B MaMATH. «OCTaHOBJICHHBII» KBaHT OyaeT
XpaHUTh MH(OPMAIMIO. 3aTIOMUHAHNE CTAHOBUTCS Kak Obl 3amuchio BuaeonHgpopmanmu. [Ipu pac-
MOJIOKEHUM MH(POPMALMKM B IPUPOAHOM XPOHOJOTMYECKOM IMOpPs/IKEe BCIIOMUHATh OYIeT Jierde To,
YTO OBLJIO HEIABHO, UMEJIO OOJIBIIYI0 3HAYMMOCTh (MOIIHBINA CUTHAIT) MJIM MHOTOKPATHO TTOBTOPSIIACH
(cymMMa curHaJioB) B IIpolioM. [IBmxkynmecs ¢poToHsl HecyT HaM MH(opmanuio. [1o nokosmmmces
(boToHaM JIBM:KETCS Hallle BHUMAaHUE U BUAUT XPaHALIMIACA B MaMATH 00pa3. MHOXECTBO CTOSTUMX
(pOoTOHOB MOryT IpynnmMpoBarsCsi BHUMAaHUEM (TIpY aHAJIN3€ WA BO CHE) B CHELMAIN3UPOBAHHbIE
havinbl. 114 co3panus crienvanu3upoBaHHbIX (DANJIOB YEIOBEK JO/DKEH UMETh TPU BUJIA MTAMATH:

— OIIEPATUBHYIO, ISl KOHTPOJIA 32 BHEITHUM MUPOM;

— KOPOTKYI0, Il XpaHEHUs1 NH(POPMALIU 0 «COPTUPOBKU»;

— JIOJITOBPEMEHHYI0, [UIs1 CO3JaHus ONbITa U OaHKa HYXKHOW MH(MOpMaLIUK.
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[Tpy BO3HMKHOBEHMH HEOOXOIUMOCTH B MH(OPMAIIUH, YEJIOBEK HAMpPABJsET CBOE BHUMAHUE
Ha XpaHWIMIIE CTOSTYMX (POTOHOB U, TPOCMATPHBAs UX, UIIET HYXKHYIO eMy WH(OPMAIHIO. DTOT Mpo-
1IECC HA3bIBACTCSI «BCIIOMHUTD». CUTYAINHU «320bUT» U «HE IIOMHIO» BOHUKAIOT ITPY TIOKCKE B IPYTOM
MecTe, MpU OTCYTCTBUU MOpsAKa cpeau (hailyioB, HATMUUK TTOMEX, OOJIBIIOM KOJTUYECTBE OTHOTHUII-
HbIX (paityoB. IIpy HaMMuMKM B IaMATH XPOHOJIOTMYECKU PACHIONIOAREHHON MH(POPMalK, BCHOMHUTD
MH(POPMAIHIO. WM YCTAHOBUTH NMPUYMHHO-CIIEICTBEHHBIE CBS3M, MOKHO OIHOKPATHBIM WJIA MHO-
TOKPaTHBIM 0030pOM BHMMAHHSI. 10 CTOSTYMM (DOTOHAM, XpaHSIIUM HHpOpManuio rnponuioro. [lpu
UCTIONB30BAHUM B Ka4eCTBE HOCUTENSI MH(POPMAIUU CTOSTUYUX (POTOHOB, MEXAHM3M 3allOMHHAHUS
uH(popMaIyu OyJeT COCTOATh U3 MaJIOro KOJIMYECTBA MPOMEKYTOUHBIX (ha3. Jlerue Bcero crosumii
oton nonmyunts u3 porona. [losaromy uenosek nonyyaer 90% nHdpopmalu 3peHueM. 3BYK, CBET,
XMMHUYECKOE M TEIUIOBOE BO3EHCTBHE Ha PELETITOPHI 3alHCHIBAIOTCS B BUJIE KBAHTOB HAa HOCHTEIE.
OpraHom BHMMaHHMSI Y€IOBEKa MOXKET ObIThb TPETHH IJIa3 B MO3TY 4YesloBeKa, (PYHKIMSI KOTOPOTO
He u3BecTHa. B 3TOM ciydae TpeTuil 11a3 4yejaoBeKa BOBCE HE PYAMMEHT, a OpraH B3auMOJEICTBUSA
C MaMSThIO.

Uro Obl MH(pOpMAIUS XpaHUIACh B yMe, KBAaHT HE JOJUKEH MOKHUIATh IMPEAEeibl TOJIOBHOTO
MO3ra. 9TO BO3MOXKHO €C/IM KBaHT 3allMCaH Ha XMMMYECKOH Iiarpopme, Kak Ha MarHUTHOW WU
KMHOJIEHTE B BHJE aHajiora rojorpamm. s yBenuveHHs MHMOPMAIMOHHOM €MKOCTU XUMHYe-
cKas ratgopma JoIKHA UMETh 00bEMHYIO CTPYKTYpY. OOBEMHOCTb CTPYKTY Pl XMMUYECKOH I1aT-
opmnl siBnsiercs paktom. [Ipumep, HacAEICTBEHHOCTD NiepeiaeTcs IBOMHOM (XUMUYECKOM) Ccriupa-
neio IHK, a 3710 Ta ke mamsTh.

B stom ciyuae, mamsTh TpeicTaBiseT coO0M 0OpasHyl HMH(MOPMAIUIO, PacHONOKEHHYIO
HAa XUMHUYECKUX HOCUTENSIX, UMEIONIUX BHUJ ABOMHBIX CIIMpasiel. XUMHUYECKYIO TUIaT(hopMy MOKHO
pacronaraTh 1o IJIOCKOCTH Wik oObemHo. [InaTdopma, ecim ee pacronaraTtb B oObeMe, CO3JacT
HasioxkeHue. CMOTpsi BHYTpb, OyZiellb BUAETh U MPOMEKYTOUHYI0 MH(OPMAIIMIO, YTO 3aTPyIHUT
paboty (opueHTauuio B MHGOPMAIMK) CUUTHIBAIOIIEro opraHa mosra. CremnoBaresbHO, HOCHTEH
naMsTH HeOOXOOMMO pacrosiarath Mo MOBEPXHOCTU Mosra. Yem Oosbliie TOBEPXHOCTh MO3Ta, TeM
Oobliie HocuTeNel MH(MOPMAITMA MOKHO B HEM pa3MeCTUTh. ECTECTBEHHO 3TO BEpHO MPU MPaBHJIb-
HOH pa0oTe CUMTHIBAIOIIEE — 3AMMCHIBAIOIINX JIEMEHTOB MO3Ta.

DakTsl.

1. Tak kak crostunii POTOH UMEET MacCy MOKOs, TO YAap BHOCHT OECIOpSIIOK B MaMsITh U BHU-
MaHMe.

2. I1pu TpaBMe, MO3T, BOCCTaHABJIMBAasI YyBCTBUTEILHOCTB, B TIEPBYIO OUY€PEIb BCIOMHUT COOBI-
THSI, pa3HUIIA BPEMEH y KOTOPBHIX OOJIbIIe — BOCTIOMUHAHKSI HAUMHAIOTCS C OTAAJIEHHOTO BPEMEHH.

3. IMonoBuHy MH(MOPMAIMH YeJIOBEK MPHOOPETaeT A0 S JIeT, a MOBEPXHOCTh MO3ra y MATUJIeT-
Hero peOeHKa 1 B3pOCJIOro YeaoBeKa MMeeT cooTHoIIeHue 1:2.

4. Ha crosiune ¢oToHBl OKa3biBaeT BiusiHUE 3(pdekT Jlomiepa u HenpepblBHOE U3MEHEHHE
ckopoctu. CrenoBarenbHO, HEPEPhIBHOE U3MEHEHHE BEKTOpa CKOPOCTH, HallpuMep, LIEHTPOCTpe-
MUTEJIBHBIM YCKOPEHHEM, TIPUBEJET K M3MEHEHHUIO XapakTepa BOCIOMUHAHUI.

JIBUkeHNEe ¢ HEHTPOCTPEMUTENILHBIM YCKOPEHUEM (HETIpephIBHOE U3MEHEHUE BEKTOPA CKOPO-
CTH) 9TO OOBIYHOE BpallaTesibHOE JBMKEHNe. MBI Bce BpamaeMcs ¢ 3emiiei, 1 Halll MO3T IPHUCIIO-
coOJIeH K 3TOMY, HO KOCMOHABTHI BPAIAIOTCSI C JPYroil CKOPOCTBIO M 3TO JIOJKHO OKa3aTh BIIHWs-
HHUE Ha XapakTep WX BOCIIOMUHAHWHA. OOHAXABI S YMTal MPO (peHOMEH BHUICHUS KOCMOHABTAMMU
YETKUX MBICJIEHHBIX KapTuH 13 npomwioro. Ho He u3 cBoero npouuioro, a rnpouuioro 3emian. Bos-
MOXHBIN BapvaHT, 4YTo 00pa3 — yacTuiia MH(POPMAIMHY, CIIOCOOHA COXPAHSTCS TMOCie TMOe HOCH-
TeJIs1 ¥ IOKMHYB HOCHTEJTh, POIOJIKATh KaKOE TO BPeMs CYIIeCTBOBaTh. KOHEUHO, 9T0 OUeHbh COMHU-
TEJIbHO, HO O BEYHO ’KMBOM JyIlIE CKa3aHO JO MOsIBJIEHUsI KOCMOHABTOB.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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