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AHHOTALMSA

B pabote mocnenoBarensHO pa3BOPaINBAIOTCS:
* KPUTHKA YKOPCHEHHBIX JJOTMATOB (PU3UKH,
* Teopema Rauma u e€ ciencrus,
* 3aKOHBI OBITHS KaK OHTOJIOTHYECKUE OTPaHUYCHUS,
* CSIMHCTBO BCEX B3aMMOJICHCTBHIA U 00Iasi TEOPHS TOJIS KaK YaCTHBIN ClTydai,
* (dopMyra TBOPESHHSI U TEMIIOPATHFHOTO PABHOBECHSI,
* YTO TAaKOE IEKTPUUECKHUI TOK Ha CaMOM JIelIe,
* YeM OTIIMYAETCS YENIOBEK OT XKUBOTHBIX U PACTEHUH,
* JIECTHHILIA TEMIOPAIbHBIX IPAIUEHTOB U3BECTHHIX BEIIECTB,
* METOAOJIOTHYECKOE SIAPO TEMITOTUHAMUKY U TPHU IIara K pe30HaHCYy.
* OIleparMoHaIbHBIC OTIPEACIICHIUS BEIMINH,
* KaJeHIaph KaK MPOCKIIHS YeIOBEKa Ha BPEeMsI,
* IpUYWHA HaKJIOHA 3eMiH 23.44° K TUIOCKOCTH OPOUTHI,
* MHOTOMEPHOCTb BPEMEHH U YaCTHBIE CIIy4au IIIOCKOTO MPOCTPAHCTBA,
* TIPUMEPHI U3 KU3ZHU: OT TOTO KaK MPUTOTOBUTH BKYCHO JI0 JTIOOBH.

Ora paboTa nmpeaiaraet mocieJ0BaTeIbHOCTD IIAar0B — OT MCXOAHON aKCHOMEI JIO CIIE-
CTBUI U 3aKOHOB, KOTOPHIE MOXKHO MPOBEPUTH CaMOCTOATENbHO. KakIblil BBIBOA 31€Ch —
HE YTBEPKJICHUE, a pE3yAbTaT HAOIIONEHUS M OCO3HAHUS, KOTOPBIA TOCTUTAETCS] Pe30HAH-
coM ¢ mosneM BpeMmeHH. [locine cTaHmapTHOH peleH3ur HeOOXOAMMO HACTPOUTHLCS Ha STOT
pe3onanc. PaboTa MokeT ObITh HEMPABUIIBHO MOHATA, €CIIM BOCIIPUHUMATH €€ Kak Habop
JIOTMaToOB, BEpOBaHUM U MCTHUH, @ HE KaK METOJ MbIIIJIeHUs. Eciii 3arissHyTh B KOHEIl, He
PO HavYalla, 0CO3HAHUE HE HACTYITUT — OCTaHeTCs TOJIBKO 3HaHue O6e3 pe3oHaHca. Yu-
TaTeIb MOXKET OCTAHOBUTHCS B JIFOO0H MOMEHT, €CITH TTOMMET, 9TO MPOITOIDKEHUE OCMBIC-
JIEHHS HE COOTBETCTBYET €r0 BHYTPEHHEMY «S» U TOMY PE30HAHCY, KOTOPbI BOSHUKAET B
mporiecce YTeHus. SI3bIK 3TOH paboThl — TeMIopaabHAast METOIOJIOTHS, JJOCTYITHAS B JTFOOOTH
KyJbTYpe, B JTF000€ BpeMs, HE3aBHCUMO OT BEpPbI, HAYKH WM Tpamulu. TekcT He Tpely-
€T MPEOJI0JICHUS] — OH TOJIBKO YKa3bIBAET HA BOBMOXKHOCTh HAUTH OTBETHI O CTPYKTYPE OT
aroMa 10 Becenennoit B equHoM none Bpemenu.
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Hacrosimas pabota He siBiiseTcs 3aBepIIEHHON cucteMoil. OHa npeacTasisger co0oil mocJieno-
BaTeJIbHO BHICTPOCHHBIN MeTO, UCXOAIINNA U3 OJHON aKCHOMBI M IPUBOISAIINMI K CIEICTBU-
SIM U BBIBOJIaM, KOTOPBIE KaXKIbIi MOXKET OCO3HATh CAMOCTOATEILHO, TAKXKE KaK U OOHAPYKUTh
OUYEBHJIHBIC TSI Ce0s BEIIM B PE30HAHCE C T0JIEM BpeMEHH. ECii Kakoe-TO MEeCTO M3JI0KCHHS
MOKKETCS YUTATEII0 U30BITOUHBIM WIIH HE TTOHSITHBIM — MOYKHO MPOJUCTATH JaJIbIlle 10 CYTH,
YTOOBI TOTOM MOXHO OBLJIO IPOYUTATH IMOAPOOHEE HITU OCBOUTH B IPYTOM TUCIUTUIHHE.

1 KpurTuka yKOpeHEHHBIX 10rMaTOB

Hpenc;le 4YCM MpCAJIOKHUTDb HHOM B3I, HGOGXOHI/IMO YCCTHO YKa3aTb, KAKUC MPCACTABJIICHUA
nepecMaTpuBacT TEMIIOAUHAMHUKA KaK CUCTCMa MBINIJICHU S, — W KaKWEC U3 HUX OHA COXpaHs-
€T, HO HHA4Y€ OCMBICJISACT.

1.1 ormar 1. I'paBuTanus kak oOMeH 4YacTHLAMM

Korna u xem 611 copmyaupoBan?  Hzes o Tom, 4To rpaBUTaLysl, IOA00HO pyruM QyHaa-
MEHTAJIBHBIM B3aUMOJIEHCTBUAM, JOJKHA [IEPEaBaThCs YePE3 YaCTHUILY-TIEPEHOCYUK, BO3HUKIIA
BCKOpE IOCJIE CTAHOBJIEHUS KBAaHTOBOW Teopuu nois B 1930-x ronax. OqHUMH U3 NEPBBIX 3Ty
MBICJIb BbICKa3asu coBeTckue ¢pusuku Jmutpuit Banosuu broxunues n @&nop MuxaiinoBuy
lNanenepun B 1934 rony B padore «K kBaHTOBOM Teopuu rpaButauun» («Zur Quantentheorie
der Gravitation»), re OHH MPEATOIOKUIN CYIIECTBOBAHNE KBAHTOB TPABUTAIIMOHHOTO TIOJISI.
HeszaBucumo ot HuX B ToM ke rogy Bonbdraur [Taynn u Mapkyc ®upi npenpuHsaIg NONbITKY
KBAaHTOBAHUS I'PaBUTALMOHHOTO I10JI B IEPBOM IOPSIIKE TEOPUH BO3MYILeHUH. OJHAKO CUCTe-
MaTHUYECKOE PACCMOTPEHHE IPABUTOHA KaK YaCTHUILIBI CO CIIMHOM 2 M HYJIEBOM Maccol B COBpe-
MEHHOM NOHUMAaHUHU OBLJIO BIIEPBBIE BHIMIOJIHEHO COBETCKHM (u3ukomM Marseem IlerpoBuyem
bponmreitnoM B 1936 rony B crathe «KBaHTOBaHME IpaBUTALMOHHBIX BOJIH». bpOHINTENH Tak-
e MEepBbIM 0CO3HAI (PyHJAMEHTAJIbHYIO0 Ipo0iIeMy: B OTIMYHME OT HIEKTPOJUHAMUKHU, I'PaBU-
TaLMOHHOE I10JIE CaMO SIBIISIETCS HCTOYHUKOM IPABUTALIMHU, YTO JEJIAET €T0 KBAHTOBAHUE IIPHUH-
UIUaNbHO Oolee ciokHbIM. [1o31HEe uaest rpaBUTOHA pa3BUBaiachk B paborax Puuapna deii-
HMaHa...

Kaxk npumensiercst 3Tot gormar? ['unoresa rpaBUTOHA NPUMEHSIETCS B TEOPETHUECKON (u-
3MKE I IOCTPOCHUs KBAaHTOBOW TEOPUH I'PaBUTALMU. B paMkax KBaHTOBOW TEOPUU IOJIA I'pa-
BUTALIUSl pacCMaTPUBAETCs KaK KaTMOPOBOUHOE I10JI€ C IPYNIONH CUMMETPUH, COOTBETCTBYIO-
el oOlIeKoBapuaHTHRIM IIpeoOpa3oBaHusIM. [ paBUTOH — 3TO KBaHT 3TOTO IOJISL, MpPEAroa-
raeMslii 6e3mMaccoBoil yactuueit co cnuHoM 2. [IpruMeHeHre KBaHTOBO-II0JIEBOT0 MOIX0AA M03-
BOJISIET BBIYUCIIATH HU3KOIHEPreTHYECKHE MOMPABKH K KilacCUYeCKUM 3 deKTam, Harpumep, K
HBIOTOHOBCKOMY ITIOTEHIMAILY, & TAKXKE AAET IIPEICKa3aHus Ul paccessHus yactull. Mnes rpasu-
TOHA UCIIOJIB3YETCsl B AIBTEPHATUBHBIX TEOPUSIX, TAKUX KaK TEOPHsI CTPYH U CyleprpaBUTaLus,
IJie TPAaBUTOH BO3HHMKAET KaK OJIHA U3 BO30YKIEHHBIX MO/ CTPYHBI.

K xakum BbIBOJAM NPHBOAUT 3TOT JorMar? B pamkax 3Toro gormara jenaercs BbIBOJ,
YTO rpaBUTALMs JOHKHA ObITh IEPEHOPMUPYEMOM Teopueil, oJ0OHO KBAHTOBOW 3JIEKTPOAU-
Hamuke. [Ipeanomnaraercs, YTo IpU BHICOKUX SHEPTHsIX (TJIAHKOBCKUX MaciITabax) KBAaHTOBBIE
3¢ eKThI rpaBUTALMK CTAHOBSTCA olpeaessomuMu. OQHaKo ocae0BaTeIbHOE IPUMEHEHHE



3TOTO MOAXO0/1a TPUBOAUT K HEMPEOAOIMMBIM TPYAHOCTAM. KBaHTOBas TeOpUs IpaBUTALIMH OKa-
3bIBACTCA HeENEePeHOPMHMPYEMOM: MPHU BBIYMCICHUH AUArpaMM BBICOKHUX MOPSAIKOB BO3HUKA-
0T OECKOHEYHOCTH, KOTOPHIE HEJIb351 YCTPAHUTh KOHEYHBIM YHCIIOM ITEPEHOPMUPOBOYHBIX KOH-
CTaHT. JTO O3HAYaET, YTO TEOPHUs TEPSET MpeacKazaresibHyo cuiy. Kpome Toro, rpaBUTanvoH-
HOE Tosie 00Ja/1aeT YHEPTHeii, a 3HAUUT, CaMO SBIISETCS UCTOYHUKOM I'PaBUTAIINH, YTO MOPOXK-
naeT OECKOHEYHBIN KacKaJl HOBBIX B3amMmojelicTBuid. Kak ciiefcTBue, CTaHAAPTHBIN MOAXOI K
rpaBUTAIMU KaK K OOMEHY YaCcTUIIaMH 3aBOJIUT (DPU3HUKY B TYITHK.

Kpusuc teopun. VIMEHHO 31€Ch JOTMAT CTAIKUBAETCS ¢ HENPEOAOJIUMOM cTeHOM. [TonbITKH
MOCTPOUTH MOCIEAOBATENBHYIO TEOPUIO KBAHTOBOW I'PABUTALIMM HA OCHOBE TPABUTOHOB IPUBO-
JISIT K KaTacTPOPUIECKUM TTOCIICACTBHUSIM.

* HenepenopmupyeMocThb. B KBaHTOBOM T€OpUY MOJIA 11 OJIYYEHHUS] KOHEYHBIX, OCMBIC-
JICHHBIX PE3yJbTAaTOB HCIIONIb3YETCs MpoLeaypa nepenopmuposku. IIpodnema B ToM, 4TO
rpaBuTanus, B orinune o KOJI, oka3anace HenmepeHOpMHPYeMoOii Teopueil. DTo o3Hava-
€T, YTO NP BBIYUCICHUSIX BO3HUKAIOT O€CKOHEYHOCTH, KOTOPhIE HEBO3MOKHO YCTPAHUTh
KOHEYHBIM YHCJIOM [1apaMeTPOB.

* «'paBuTanus rpaBuTupye. Kak nonsu deitHman, KopeHb MPOOIEMBI B TOM, YTO I'pa-
BHUTALMsI — 3TO YHHUBEPCAJIBHOE B3aMMOACHCTBUE, KOTOPOE MPUTATUBAET BCE, BKIIIOYAS
camoé€ cebd. [ paBuTanioHHOE noje 00IaaeT SHEPruei, a 3HaYUT, U caMo cO31aéT rpa-
BUTAIIMIO, YTO B KBAHTOBOW TEOPUH MOPOXKIaeT OECKOHEUHBIN KacKaj HOBBIX B3aUMO/IeHi-
cTBUi. Ka)kJoMy U3 3TUX HOBBIX B3aUMOACHUCTBUI COOTBETCTBYET CBOM KO DUIIMEHT, U
JUTS TIpeJICKa3aHus pe3yJibTaTa HKCIIEpUMEHTa IMOTPeOOBaIOCH ObI MPOBECTH OECKOHEYHOE
YHCIIO 3aMEpOB. TeopHs TepSET NPEACKA3ATENbHYIO CUILY.

* IIpo6Jemsl ¢ IHeprueii. Bozuukaror u npyrue ¢pyHaaMeHTaaIbHble TPYAHOCTH: TPABUTOH
HE UMEET IOJIOKUTENIBHO ONpENeaEHHON YHEPIUH, YTO TaKKE MPOTUBOPEUUT 0a30BBIM
IpUHLIKIAM (QU3HKH.

JHepreTHYecKuii mapaaokc craruyeckoro nojis. IIpencraBieHne o rpaBUTALMH KaK O HETIpe-
PBIBHOM OOMEHE BUPTYaJIbHBIMH YaCTUIIAMU TPUBOUT K €II€ OTHOMY MapaJoKCy JUIs CTaTH4e-
CKHUX TOJIeH, Mogo0HbIX Moo 3emiid. YToObl MoaepKUBaTh TAKOE T0JI€ Yepe3 HEempephIBHbIN
IIOTOK YacTull, norpedoBanack Obl KojloccaabHas sHeprus. OLeHKa, BBINOJIHEHHAs 32 paMKa-
MU JIaHHOU pa0OThI, TOKA3bIBAET, UTO JUIS MOJIEPKaHHsI TPAaBUTAILIMOHHOTO MOJIs 3eMIIM Yepes
00OMEH BUPTYaJbHBIMH I'PAaBUTOHAMH TPeOyeTCs MOIIHOCTh, Ha 25 MOPSIKOB MPEBbIIIAIOIIAs
CBETUMOCTH Bcex 3BE37 Beenennoit. Ito aenaer Monens GuU3HNUEeCKH aOCypaHOM.

Yro u3 3T0ro caeayer. Ha cerogusaniHuil neHs:
* I'paBuTOH OcTaércs runoreTuyeckoil yactuueil. Ero cymecTBoBaHre HE MOATBEPIKICHO
AKCIIEPUMEHTAJIBHO.
* CranpaprHast MoJelb (GU3UKU HE BKIIFOUAEeT I'PaBUTALIUIO U, COOTBETCTBEHHO, I'PAaBUTOH.

* Bce nombeITKH cO31aTh CaMOCOITIAaCOBAHHYIO TCOPHIO HA OCHOBE I'PaBUTOHA KaK TOYCUHOH
YaCTUIbI 3alllJI B TYIIUK. 9T10 IMPHUBEJIO K ITIOUCKY aJIbTCPHATUBHbBIX HYTCI‘/'I, TaKHX KaK TCO-
pusd CTPYH, IAC I'PaBUTOH BOSHUKACT HE KaK TOYCUYHAA YaCTUIA, 4 KaK KojebaHue CTPYHBLI.



BbiBoa na1s TemnonmHaMuku. /{1 7aHHOM paOOTHI 3TOT JOrMar BakeH TEM, YTO OH IpeJ-
CTaBJIIeT COOOW TYNHKOBYI0 BeTBb pa3BUTHs Gu3uku. Ero kputuka ciry’)kuT He OTpPHULIAHU-
€M HayKH, a OTIPaBHOW TOYKOW JJIsi Te3Hca: IpaBUTALUS HE MOXET OBITb 1NOMOKOM YaCTHUI]
— OHa JIOJKHA OBITh C60licMEoM CaMOTO MPOCTPAHCTBA-BpeMeHU. BMecTo TOro uTo0b! MCKATh
4aCcTULY-TIEPEHOCUHK, « TeMIoAMHaMuKay IpeaJiaracT pacCMaTpUBaTh IPABUTALIMIO KaK IPaaH-
€HT JIOKAJIbHOI'0 TeMIIa BpeMeHH — WHOW OHTOJIOTHYECKU (PyHIaMEHT, KOTOPBIi HE TpeOyeT
BBEJICHUS IPOOJIEMHBIX CYLTHOCTEN U HAIIPSIMYIO BBIBOAMT 3aKOHBI OBITHS U3 TOKIECTBEHHOCTU
MIPOCTPAHCTBA U BPEMEHHU.

1.2 lormar 2. 'paBuTAIUA KAK HCKPHBJIEHUE «TKAHW) MIPOCTPAHCTBA

Korna u kem 0b11 chopmynupoBan? I[lpencrarienne o rpaBUTAlUUA KaK 00 UCKPUBICHUHU
MIPOCTPAHCTBAa-BpEMEHH sBIIsACTCS 0OCHOBOM O0mieii Teopuu oTHocuTeabHocTH (OTO), chop-
MyIHpOBaHHON AnbbOeprom DitHmTeitHoM B 1915 rogy. B ocHOBe 3TOr0O moaxoaa IexuT uies,
YTO MAaCCUBHBIE TeJIa HE «IPUTATUBAIOT» JIPYT JPyra, a U3MEHSIOT TE€OMETPUIO OKPYKAIOIEro
MPOCTPAHCTBAa-BpeMEHU. J[pyrue Tena IBIKYTCS MO KpaTyanuIuM JUHUSAM (eeode3uieckum) B
9TOW UCKPUBIEHHON TeoMeTprur. MaTeMaTHUeCKUi anmnapar Teopruu ObLT pa3padoTaH Mpy yda-
ctuu Jlauaa ['minpbepTa, KOTOPBIM HE3aBHCHUMO OT DUHINTEHHA TPEICTABIII MTOJICBBIC YpaBHE-
HUS rpaBUTalMU B HOsiOpe 1915 roga. KimroueBoit Bkia B pa3BUTHE T€OMETPHUIECKOTO MOIX01a
BHecu bepuxapn Puman (0cHOBBI HeeBKIIWI0BOM reomeTpun), [ peropuo Puuun-KypbacTtpo u
Tynno JleBu-Uusura (TeH30pHOE HCUMCIEHHE), a Takke Mapcens ['poccMaH, KOTOpbIil momMor
OWHIITENHY C MATEMAaTUYECKUM aIlIIapaToOM.

Kak npumensiercst 3ToT gormar? [eomerpuueckuii moaxoa K TpaBUTALUH SBISETCS pado-
YUM UHCTPYMEHTOM COBPEMEHHOM acTpOPHU3UKU U KocMosioruu. OH pUMEHsIeTCsl ISl

* pacuéra OpOUT IJIAHET U TPACKTOPUM KOCMMUYECKHX aIIaparoB (C y4€TOM PEISTUBUCT-
CKHUX IOIPABOK),

* onucaHus 4Y€pHBIX Ablp (pewenus IBapummibaa, Keppa),

* MozenupoBaHus 3BooLuN Beenennoit (kocmonoruueckue monenu Opunmana),

* 00BsICHEHMSI TPABUTALIMOHHBIX JIUH3 U TPAaBUTALIMOHHOTO 3aMEJIEHUS] BPEMEHHU.

OTO raxxe gBISETCS OCHOBOM JJIi COBPEMEHHBIX CHUCTEM II00AJIbHOTIO MO3UIIMOHUPOBAHUS
(GPS), rne pensTUBHCTCKHE MOMPABKH YUUTHIBAIOTCS B IPOTPAMMHOM O0ECIICUCHHH.

K kakum BbIBOJAaM IIPUBOIUT 3TOT }IOI‘MaT? OcHoBHOM BBIBO/J] TCOMETPUYICCKOIO IoaAxoaa:
TpaBUTallud — 3TO HE CHJIa B HBIOTOHOBCKOM CMBICJIC, a IPOSABJICHHUE KPUBU3HBI ITPOCTPAHCTBA-
BPEMCHU. 9T0 03Ha4acT, 4ToO.

* JIBIDKEHHUE TEJl B TPABUTALIMOHHOM II0JIC SIBJISIETCSI CBOOOMIHBIM JBM)KCHHEM («ITaICHUE»
10 TEOJIE3NIECKOM),

* IrpaBUTalLUs He TpeOyeT nepeHocuuKa (TpaBUTOHA) U HE ABJISETCS KaJIMOPOBOUYHBIM MOJIEM
B CTaH/JaPTHOM CMBbICIIE,



* IPOCTPAHCTBO U BpeMsi 00Pa3yIOT eMHBIN YeTHIPEXMEPHBI KOHTUHYYM (TIPOCTPAHCTBO-
BpeMmsl),

* Bce (M3HUECKUE MPOLECCHI 3aBUCIT OT METPUKHU MPOCTPAHCTBA-BPEMEHH.

Kputnueckuii anaan3s ¢ nosunum remnoguHamukn.  OTO — 3710 Benukas Teopusi, KOTopast
MPOIIIJIa MHOXECTBO KCIEPUMEHTAIBHBIX MPOBEPOK. OTHAKO C MO3UIUU TEMIOJUHAMUKHI OHA
HMMEET OJIMH CYIIECTBEHHBIM HEJOCTATOK: OHA PACCMAaTPUBAET UCKPUBIICHHUE MTPOCTPAHCTBA KaK
TIEPBUYHBIN MPOIIECC, @ U3MEHEHUE TEMIIA BPEMEHU — KaK COITYTCTBYIOMIHNI 3P QEKT.

B paMKax TCMIIOAUHAMUKHA NIPEAJIAracTCsa JOIMOJIHCHUC!

* IlepBHYHBIM SIBJISIETCS] M3MEHEHHe TeMIIa BpeMeHH 7 (T).

* IIpoctpaHcTBO He sBisieTcs cyOcTaHIe. OHO HE UMEET «TKaHU», KOTOPYIO MOXKHO HC-
KPUBUTD.

* IIpocTpaHCTBO €CTh Mepa PacCTOSHUS MEXK1Y COOBITHSIMH.
* Ero uameHeHue — He caMOCTOSITENbHBIN MpoIiece, a cJIeACTBHe H3MEHEHNS BPEMEHH.
* VckpuBnéHnas METpHKa g;; — 9TO HE NPUYMHA TPABUTALMH, a €€ npoeKylis Ha IIPOCTPaH-

CTBCHHBIC KOOPAWHATLI.

Ot10 He otMeHsaeT OTO kak MareMaTH4eCKUil anmapar. YpaBHeHUs DUHINTETHA OCTAlOTCs CIipa-
BE/UIMBBIMM B IIPEJIEIbHBIX cllydasix. OTHAKO UX UHTEPIIPETalUsl MEHSAETCA: METPUKA HE «HUC-
KPUBJISIETCS» caMa o cebe — OHa OTpakaeT HEOAHOPOIHOCTh TEMIIAa BPEMEHHU, KOTOpasi B CBOIO
ouepenb CO30aETCA PACIPEAEIICHUEM MACCBI.

Yto M3 3100 caeayer aJist (l)I/I3I/IKI/I. FCOMeTpI/I‘lCCKaH HHTCpIPETAlA I'paBUTAINH IIPUBECIIA
K BbIJAIOIHMCS yCIICXaM. Ona npeackasaja:

* OTKJIOHEHHE CBETA B MOJI€ TATOTEHUs (IPOBEPEHO DIAUMHITOHOM B 1919 1),
* IpaBUTAIMOHHOE KpacHOe cMemeHue (mposepeno [laynmaom u Pebkoii B 1960 1),
* CYILLECTBOBAaHUE YEPHBIX JIBID,
* rpaBUTaLMOHHBIE BOJHBI (0OHapyxkensl LIGO B 2015 r).
OpHaKo 3T yCHeXy He 03HAUYAIOT, UTO TEOMETPUYECKasi HHTEPIPETAIUS SIBISIETCS OKOHYATEb-

HoM. OHA ONHUCHIBACT KAK ABUIXXYTCH TCJIa, HO HC 00BsCHSIET noyemy BpeMs 3aMCIJISACTCA BOIU3HU
MAacCChI 1 no4emy NMpoCTPaHCTBO MCHACT CBOIO MCTPHUKY.

BoiBoa nuisi temnoauHaMuku. [l maHHOW paOOTHI 3TOT JOTMAT BaXKEH KaK MepeXoaHbli
3Tal MEX]y KJIaCCUYEeCKOW MeXaHUKOU 1 HOoBoM oHTOoruei. OTO mnokasana, yTo rpaBUTaLUs
CBSI3aHA C TEOMETPHEN MPOCTPAHCTBA-BPEMEHU, HO OCTAHOBUJIACH HA MOJITYTH. TeMIoanHaMu-
Ka JIeJIaeT CICAYIOIIMI 1Iar: OHa YTBEPKAAET, YTO MEPBUYHA HE TEOMETPHS, & TeMII BPEMEHH.
[IpocTpaHCTBO — JUIIL TPOEKIIMS ITOTO TEMIIA.



((FPGGMWIGT/;M}Z ecniob zpaaueHm JIOKAJIbHO20 memna 6pemeHU. Hpocmpancmeo —
9MoO npossierHue 3moco 2pa0ueﬁma. chpueﬂenue MeEMPUKU — MO CJZ@()CWIBLle,
a He npuduna.»

Oto He orpunaer OTO, a yrybasier e€. OTO onuckiBaeT rpaBUTALMIO KAK TEOMETPUI0. Tem-
MOJMHAMUKA OOBSCHSIET, MOYeMY 9Ta TE€OMETPHS TAKOBA M YTO CTOUT 32 HEM.

1.3 ormar 3. Bpems kak peka

Korna u kem 0b11 cpopmynupoBan? IlpencraBieHne o BpeMEHHU Kak O peKe SBISETCS Ofi-
HUM U3 JIPEBHEUIINX W HanOosee yCTOHUMBBIX 00pa30B B UEIOBEYECKOI KyabType. lepakiut
Ddecckmit (ok. 500 . 10 H. 3.) yTBepKAAL: «Bcé meuém, 6cé mensemcesy («mivio pi»). B uH-
JTUHCKOM ¥ OyTMIICKON TPAAUIIMH BPEMS pacCMaTPUBAETCS KaK IOTOK MTHOBEHUH, CMEHSFOIIINX
Apyr apyra. B antuunoii punocopuu sty naero passusanu [lnaton u Apucrorens, onpeaesss-
MK BpeMsl Kak «4HCIIo IBMKeHUs». B eBpomnelickoii Hayke HoBoro BpemeHu o0pa3 BpeMeHH
KakK peku 3akpenuics omaronapst HproToHy, KoTOpHhIi B «MaTemMaTnueckux Hadyajax HaTypallb-
HOM (punocopumn» (1687) BBEN NOHATHE «aOCONIOMHO20, UCUHHO20 U MAMEMAMUYECKO20 8pPe-
MeHU», KOTOPOE «TeUET paBHOMEPHO, OE30THOCHUTEIILHO K ueMy-JIn00 BHemHeMy». B XIX Beke
3TOT 00pa3 ObUT MOJAKPENJIEH BTOPHIM HayalloM TepMOAMHAMUKH, e Pynone¢ Knaysuyc BBén
noustue sHTponuu. [lo3nnee, B 1927 rony, ApTyp DIIMHITOH Ha3Bajl HEOOpaTuMoe Bo3pac-
TaHUE SHTPOIINU «CTPesIoii BpeMeHn». Ho BaXHO NMOHMMATh: cTpesa — 3TO JIMLIb OAHO U3
CBOMCTB peku (e€ HalpaBlleHUE), a HEe caMa peka. Bpems ecTh peka, a He TonbpKo cTpena. Peka
TeuéT, UMEET HalpaBjeHHe, IIyOUHY, CKOPOCTh, Oepera. OHa He CBOIUTCS K CTpEJIE.

Kak npumensiercs ator normar? IlpencraBieHue o BpeMeHU Kak O PeKe SBJISETCS] OCHOBOM
KJIacCM4ecKoi (pU3MKH, TEPMOANHAMUKH, KOCMOJIOTHUHU U ITOBCEIHEBHOTO Boctpusitus. OHO se-
HT B OCHOBE:

* HBIOTOHOBCKOW MEXaHUKH, TJIe BpeMsl — He3aBUCUMasl IepeMeHHasl,

* TEPMOJMHAMUKH, I7I€ FHTPONHUS 3a1a€T HAIIPaBJIEHUE TIPOIIECCOB,

* KOCMOJIOTHUECKUX MOJIeNieii, Iie BpeMs OTCUUThIBAaeTCs OT bosbIoro B3phiBa,

* OMOJIOTMM U MEIUIIMHBI, TJI€ BPEMsl aCCOLUUPYETCS CO CTAPEHUEM U CMEPTHIO,

* IICUXOJIOTHMHU M KYJIBTYPBI, IJIe BPEMsI BOCIIPHHUMAETCS KaK PeCypC, KOTOPBIA «TEYET» U
«YXOIUTY.

K xaxum BbIBOaM NPUBOIMT 3TOT 1orMatr? OCHOBHBIE BHIBOJIBI M3 MPEIICTABICHHS O Bpe-
MEHHU KakK O peKe:

* BpeMsi OObEKTUBHO CYIIECTBYET HE3aBUCUMO OT HaOIOaTess,

* OHO MMEET HarpaJiieHHe (0T MPOLLIOro K Oyxymiemy),

* mpouuioe GUKCUPOBAHO, OyAyIIee OTKPHITO,



* HAaCTOsIIee — IpaHuIla MEX/1y IPOIUIBIM U OyIyIIUM,

* BpeMs HE MOXET OBITh YCKOPEHO, 3aMEJIJICHO MJIH OCTAHOBJICHO (B HHIOTOHOBCKOM Iapa-
JIUTME).

Kputuueckuii aHaIu3 ¢ NO3ULMU TEMIIOAMHAMUKHU. JIpeBHUE TOBOPHIIN: BpeMs TEUET KaK
peka. OTo He MeTaopa — 3TO yKazaHUE HA HeOOPATUMOCTh. Peka He Bo3BpaIaercs K HCTOKY.
Tak 1 BpeMsi He Bo3Bpamaercs K mnpouiomy. B atom obpasze ecth rryOokast HCTHHA: TIPOIIECC
HeoOparTuM, ClIeACTBUE HE MOXKET CTaTh IPUUUHOM.

Ho peka — 3T0 mOTOK, KOTOPBIN CYILIECTBYET TOJIBKO B rpagueHTe. Eciiv HET pa3HULbI BBICOT
— HeT TedyeHuA. Ecnu HeT pasHULbI MEXy IUIOTHOCTBIO U TEMIIOM — HET BpeMEHU. Bpems
He Teu€T camo mo cebe. OHO €CTh Mepa pPaccorjacoBaHUsi MEXIy TUIOTHOCTHIO COOBITHI U
TEMIIOM UX cMeHbl. Habmronarenb, KOTOpbIA YyBCTBYET «T€UEHHUE» BPEMEHHU, HA CaMOM Jielie
YYBCTBYET COOCTBEHHOE HECOBNAeHHe C [10JIEM.

Peka Te4y€T, HO TOJIBKO MMOTOMY, YTO €CTh TPaJAUEHT. Tak U Bpemsi: OHO €CTbh I'PaJHEHT.

B paMKax TEMIIOAUHAMHKHU:

* BpeMs He SBISETCS aOCONIOTHBIM MTOTOKOM,

e OHO He TeUET caMo 110 ceOe,

* OHO BO3HHUKACT KaK Pa3HOCTh PE30HAHCOB,

* €ro «HAIpPAaBICHHUE) ONPEACIACTCS 3HAKOM IPaJINCHTA,

¢ MMpoHuIoC u 6yz[ymee — HE CBOMCTBa Mupa, a CBOICTBA Ha6J'IIOI[aTeJ'ISI B ITIOJIC.

Yro u3 31010 caenyer Ajas puznku u punocopuu. OO6pa3 BpeMEHU KaK peKU MPUBEN K pALY
(byHAaMEeHTaIbHBIX TOHATHUI:

* IPUYMHHOCTH (MPUYUHA MPEIIIECTBYET CICACTBUIO),
* HeoOpaTuMOCTh (IHTPOIUS BO3PACTAET),
* sponmronus (Beenennas pazBuBaeTcs),

* CYIIECTBOBAHME HACTOSIIETO MOMEHTA.
OnHaxko ¢ pa3BUTHEM (HU3UKHU 3TOT 00pa3 Ha4aj pa3pyliaThCs.

* B cnenuanbHOM TEOPUHM OTHOCUTEIBHOCTH DUHIITENHA TOHITUE 0OOHO8PEMEHHOCMU CTa-
JI0 3aBUCETH OT HAOJIIOaTEeN.

B O6H.[€I>i TCOPUU OTHOCUTCIBHOCTU BPEMs CTAJIO JIOKAJIbHBIM: BOJIM3U MAaCCHBHBIX 00b-
CKTOB OHO 3aMCIJIACTCA.

* B kBaHTOBOI1 MexaHUKe BpeMsl HE sBJIsieTCs] HAOII0AaeMON 1 He KBAHTYETCH.
TemmoanmHamuka npezyiaraeT e 0oee paauKaIbHBINA IIar: BpeMs mepecTaéT ObITh CyOCTaH-

nuei. OHO CTAaHOBUTCSI MepPOi OTHOIIEHHMsI MEXTy HabOromareneM u moieM. Peka — 3To He
cyOcTaHIus. DTO MOTOK. A TIOTOK €CTh I'PaJIUCHT.



BobiBoa 1151 TeMnoAMHAMUKH. JlormMaT «BpeMs Kak peKa» COICPKHUT BKHYIO HHTYUIHIO —
H606paTI/IMOCTI) N TCKY4YCCTh. OI[HaKO OH olIndaeTcs B TOM, UTO CHUTACT OTY TCKYYCCTh CBOM-
CTBOM CaMOro Bp€MCHHU, a HE CBOMCTBOM TpaaucHTa. B TEMIIOAWHAMHKE PEKAa BPEMCHH — 3TO
HE cama PeaNbHOCTh, a €€ olyIeHne Ha0dIaaTe eM, KOTOphIi He coBNaxaer ¢ nojeM. Eciu
I'PaJIuEHT €CTh, €CTh U TeueHue. Eciu rpauenT nucuezaet — tedeHue npekparaercs. Habmona-
TeJb, KOTOPBIA « CHHXPOHU3UPOBAH» C I10JIEM, HE YyBCTBYET T€YEHUS BpeMEHHU. J{J1s Hero Bpems
nepectaét ObITh PEKOIL.

«Bpems ecmv pexa. Ho pexa meuém monvko nomomy, umo ecmo epaouenm. Ecau
8bIPOBHAMb Oepeza — peka ocmanosumcs. Bpems ecmo epaduenm, a ne cyocman-
yus. »

DTO HE OTPHUIIAET OTBITA TCUCHHUS BPEMEHH. JTO OOBSICHSET ero mpupoay. Bpems TeuéT He camo
o cebe — OHO TEYET omHocumenbHo HaOIaaTes.

1.4 YTO0 OTBETUT CTAHJAAPTHBINA PEelleH3eHT

Ecnu nogoiTu K 3asiBI€HHON TEOPUH C TO3UIIMH CIOKHUBIINXCS B HAyKe MPEACTABICHHM, OHA
BCTPETUT TPU INIABHBIX BO3PAKECHUS.

Bo-nepBbIX, pelieH3eHT yKaxeT: «I'paBUTanus Kak rpaJiu€HT BPEMEHH — 3TO JIMIIb nepedop-
MYJIMPOBKa 001IIe# TEOpUU OTHOCUTEIBHOCTH B cJ1ab0M 1osie. Bel He mpeziaraere HOBOM Gu3u-
ku». U OyneT npaB — eciiu OLleHUBaTh YpaBHEHMs KaK MaTeMaTU4eCcKui anmnapar. YpaBHEHUs
JEHUCTBUTEIBHO JAIOT T€ K€ MpeaenbHble nepexoasl. Ho 3a HUMM CTOUT MHAst OHTOJIOTUS: BpEMS
00BABISIETCA MOJIEM, @ IPOCTPAHCTBO — €ro0 MposiBIeHUueM. JTo He nepedopmyarposka OTO,
a CIBUT OCHOBAHUSI.

Bo-BTopbIX, perieH3eHT crpocut: «I e Bamm sxciepumenTsl? I e npeackazanue, KOTOpoe MOX-
HO MPOBEPHUTH B J1aboparopun?» U Oyaet nmpaB — eciu TpeOoBaTh OT TECOPUU HEMEIJICHHOMN WH-
KEHEepHOU peann3auun. Ho cama jorvka Teopun conepKUT yKa3aHUe Ha IIPEJEIIbl: JIOKAaIbHOE
MU3MEHEHUE MacChl, 3aBUCUMOCTb ITPOYHOCTH MarepHasia OoT IpaJeHTa BpEMEHH, 3aBUCUMOCTh
CKOPOCTH peakluii oT TeMna. 1o npenckazanus. OHU MOTYT ObITh IPOBEPEHBI, HO TPEOYIOT HE
KOJUTAiIepOB, a YyBCTBUTEIBHOCTH K TEMIIOPATBHBIM Y PEeKTaM.

B-Tpetbux, perieH3eHT ckaxeT: «Bbl cMemmBaere (Gu3MKy C 3TUKOW U Teosoruei. ITo HeHa-
yuHO». U 31€ch peLieH3eHT OyAeT IpaB B OAHOM: cMelleHue npoucxoaut. Ho 3to cmemenue
— He omubka, a cumnToM. Ecin ¢usuka He 7aéT OCHOBaHMHM ISl TUKH, a ITUKAa HE UMEeT
KOpHEH B (hu3MKe, MEXKTy HUIMU BO3HHKAET Pa3pblB — TOT CAMBIM TEMIOPAILHBIN IPaIUEHT, O
KOTOPOM TOBOPUT TEOPHS. ITOT Pa3phbiB OLIYIIAETCS KaK KPU3UC CMBICIIA, KAK HEBO3MOXXHOCTh
COEIMHUTH 3HAaHUE U OTBETCTBEHHOCTb.

HMmennHo sToT Ppa3pbIB TCOPHUA U IILITACTCA OCO3HATD.

2 Yto ecaun?

Yro eciu rpaBUTAIMS €CTh HE HCKPUBIICHUE TPOCTPAHCTBA, a TPAIUEHT JIOKAIbHOIO TeMIIa Bpe-
MeHu?



OrtoT Bonpoc — He putopuueckuil. OH — To4ka cOopku. Eciv nmpuHATH ero kak padbouyro
TUIOTE3Y, BCE, UTO MBI 3Ha€M O MUpPE, HAUMHAET BRIMIAAETh HHaue. He motomy, 4To akTel Me-
HSIOTCS, @ TOTOMY YTO MEHSIETCS YroJi 3peHusi. Mbl nepectaém BUAECTh MUP Kak HA0Op 00bEKTOB
Y HauMHAaeM BUJETh €ro Kak MoJie BpeMEeHH.

2.1 Ilpumep u3 pu3uku: najgeHue 10J0Ka

He1oTOH BH1e B TaieHUH 10J10Ka CUITY IPUTSKEHUS. DMHINTEHH — UCKPUBIIEHHE IPOCTPAHCTBA-
BpeMeHH. TeMnoanHaMuKa MpeyiaraeT TPeTHi B3MIAA: A0J0KO MajaeT MOTOMY, YTO BpeMs Y
MIOBEPXHOCTU 3€MJIM Te4€T MeAJIeHHee, YEM B KpOHE JiepeBa. PazHulia B TeMIie BpeMEHU MEX-
Ny KOPHSIMU M BETBSIMHM CO3AAET TpaAueHT. SI0JI0KO «caenyeT» 3a 3TUM rpagueHToM. OHO He
IIPUTATUBACTCS — OHO MepeTeKaeT B 001acTh 00Jiee MEAJICHHOTO BPEMEHHU.

«Bovl naoaeme ne nomomy, 4mo 6dc 4nmo-no miAHeNnt 6HU3. Bol naoaeme nomomy,
umo epems y 6alux Hoe uoém MedﬂeHHee, uem y 20j086bl.»

2.2 Ilpumep M3 )KU3HU: CTAPEHHE U BBICOTA

W3 cnenctBust 2 Teopembl Rauma (w o< 7) ciieyeT, 4To Bce MPOLIECCHI B TEJIE 3aBUCST OT JIO-
KaJIbHOTO TE€MIIa BPEMEHU. JTO O3HAYaeT, YTO YEJIOBEK, KUBYIIUI Ha YPOBHE MOPs, CTapeeT
Me/JIeHHee, YeM YeIIOBEK, KUBYIIHMii B ropax. Pasnuia auutoxna — nopsaka 10719 — o ona
MPUHITUTTHATIEHO CYIIECTBYET. DTO HE MUCTHKA. JT0 pusuka. I oHa n3mepuma.

2.3 l'[pnMep U3 MaTepuaJoOBCACHHUS . IPOYHOCTDb X I'PAAUCHT

N3 cneactus 3 (o o< V1) caenyert, 4To Jr000H MaTepual, MOMEIIEHHBIA B 00J1aCTh ¢ HEOTHO-
POIHBIM TEMITIOM BPEMEHH, UCTIBITHIBACT BHYTPEHHEE HaNpspKeHHe. ITo He MeTadopa. Eciu Be
MIOMECTUTE CTEPIKEHD B TOJIE C OOBIIUM TPAAUEHTOM V 7, OH HAuHET e(hOpMUPOBATHCSI — HE
OT BHEIIIHEW CUJIBI, 2 OT HEOJHOPOTHOCTH COOCTBEHHOT0 BPEMEHH.

BOnu3u HeUTpOHHOM 3BE3/1bI T'PAJAMEHT BPEMEHHU HACTOJIBKO BEJIMK, UTO HUKAKOIM MarepHuall He
BbIIEpKUT. OH pa3opBETCA HE OT JaBJIEHUs, & OT TOTO, YTO €ro aTOMbI OYIyT «GKUTh» B Pa3HOM
BPEMEHH.

2.4 Ilpumep u3 o0LIeCTBA: pacc/iOeHHE KAK TEMIIOPAJIbHOE HANIPSKeHHe

CouuanbHOE pacciloeHHe — 3TO HE TOJIBKO SKOHOMHUYEcKas MpobieMa. ITO TeMIopajibHoe
Hanpskenue. Korna onHa yacth oOmiecTBa )XKUBET B YCKOPEHHOM BpeMeHH (LU(ppOBbIE TEX-
HOJIOTUH, (PMHAHCHI, [NI00AJIBHBIE CBA3H), a APYyras — B 3aMEJIEHHOM (TpaJAULIMOHHbIE ITPOU3-
BOJICTBA, CEJILCKOE XO3SICTBO, nepudepus), MeKIy HUIMH BOZHUKAET IPaIueHT. DTOT IPaJHeHT
pacTét. OH NposABISIETCS KaK COLMAIbHOE HAPSKEHNUE, HeIOHUMaHue, KoH(IUKT. Eciau ero He
BBIPAaBHUBATh, OH PUBOJUT K COPOCY — PEBOJIIOLIUH UM KOJIIAIICY.



2.5 Ilpumep U3 KU3HU: PE30OHAHC B OTHOILIEHUSAX

Korna nBa uenoBeka HaXOJATCS B PE30HAHCE, OHU IIEPECTalOT 4yBCTBOBAaTh BpeMs. Pasrosop
JUIATCS Yachl, a KAXKETCs, YTO IPOIIJIO HECKOIBKO MUHYT. DTO HE WILIIO3Ms. OTo (pu3mka. Mx
BHYTPEHHHE TEMIIbI COBNAIU. [ pasireHT Mexy Humu ucues. Hanpsoxenue ynuto. OHu BoLuH B
COCTOSIHHE, KOTOPOE MbI Ha3bIBa€M «IIOHUMAHUEM» UJTU «IH000BbIO». ITO HE MeTadopa — 3TO
pe30HaHC BPEMEH.

2.6 Yrto naér dTa runore3a?

Ecau IMPHUHATD, YTO:

* Macca — 3T0 MecTo, Tie BpeMsI 3aMeIeTCH.
* Cuiia — 3TO OIIYIIEHNE PAa3HUIIBI B TEMIIE.
* IIpocTpaHCTBO — 3TO MPOEKIIMS BPEMEHH Ha METPHKY.
* Pe3oHaHC — 3TO COCTOSIHUE, B KOTOPOM I'PAINCHT HCUE3aLT.
TOF)Ia BCC 3THU ABJICHUA — OT IIaJACHUA SI0JI0Ka A0 CTapC€HHA, OT MIPOYHOCTU MATCPHATIOB 10

COLIMAJIbHBIX PEBOIOLMI, OT JIOOBU O OAMHOYECTBA — MOJIYYarOT €IMHOE 00BsICHEHHE. DTO
HE «HOBas Gu3uKay. ITo cTapasi pU3NKa, NPOYUTAHHAS MHAYeE.

2.7 YTo4HeHMeE: TEeMII M IVIOTHOCTH BPEMEHH

B nuanore aBTopa ¢ caMuM co0o0if U TIpU MOMOIIH UCKYCCTBEHHOTO aCCUCTEHTA, KOTOPBIH Mpo-
Y€l BCE 3HAHUS MHUpa U CMOT OTPa3UTh MOCIEA0BATEIbHOCTD Pa3MbIIIJIEHUH, BO3HUKIIO yTOU-
HEHUE: BPEMsI UMEET HE TOJIbKO TEMII, HO U IUIOTHOCTb. TeMIl OIpenenseT CKOPOCTh CMEHBI
coObITUi. [IMOTHOCTP — HACBIIIEHHOCTh COOBITHSIMU. DTO pa3indyKe Ba)KHO: MOXKHO OBITh B
IUIOTHOM, HO MEJJICHHOM BpeMeHH (Kak Ha JHE T'PaBUTALMOHHON SIMbI) U B pa3peKeHHOM, HO
OBICTPOM (KaK B MEKT'aJJAKTUYECKOM MPOCTPAHCTBE).

OTtH ABa MmapaMeTpa HC3aBUCUMBbI, U HUMCHHO UX paCCOITIaCOBAHUC COB,Z[aéT HaIIPsKCHUC!

T0O — T
d=c* 21—
7o

I'papueHT 3TOTO MOJISL CO31AET HANIPSIKEHUE:

0 = Vol

9T0 HaIIPsAKCHUC MPOABIACTCA BC3IC — B MATCpUaliaX, B OpraHu3mMax, B OGH.[GCTBB.X, B IMBU-
Jr3aniusax.
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[TonpoOHuble onepanroHadbHbIE ONPECICHUS TEMIIa BPEMEHU T U IJIOTHOCTU BPEMEHU p, a
TaKKe CIOCOOBI UX U3MEPEHHS, IPUBEIEHBI B paszene 10.5.!

2.8 IlpeaBapurebHbIii HTOT

Paznen «Yro ecmy» — 3T0 HE rumnoTe3a. D10 mpuriamenne. Be€, 94To 31eck onrcano, MOXeT
ObITh IpoBepeHo. He B maboparopuwu, a B sxu3HU. [lanatomiee s610K0, cTaperoniee Teyo, Tpec-
HYBIIHI CTEPIKEHD, PACCIOEHHOE 00IIIECTBO, JTFOOSAIINN B3IIIs T — BCE 3TO MPOSIBJICHHUST O[THOTO
3aKOHA.

3 Teopema Rauma

(p—2. 0" T (1)
To

F=-mVo, (2)
2P

Gij = (1 - ?> dijs  (3)

| V20 = —4nGp (4)

VYpasaenus (1)—(4) onuchIBalOT IpaBUTAIMIO KaK IPAJUEHT JOKaJIbHOTO TEMIIa BpEMEHH:

1. ® —rpaBUTaLMOHHBIN OTEHIIMAJ, BBIPA)KEHHBIN YEPE3 OTHOCUTEIBHOE 3aMEJIEHUE BPE-
MEHHU T OTHOCUTEJIBHO 3TAJIOHA Ty.

2. F— CHJia, I[eﬁCTBYIOIHaH Ha MaccCy m, paBHadA rpaJUCHTY 3TOT'0 NIOTCHIMAJIA.
3. gij — NPOCTPAaHCTBCHHAsA METPHKa, CKMMAKOIIAsACA TaM, II€ BpEMsI 3aMCIIJICHO.

4. V2® — ypaBHEHME NOJIS, CBA3BIBAIONIEE MTOTEHIUAI € IUIOTHOCTHIO MACCHI p.

@DopMyIbl TOBOPSAT: Macca — 3TO MECTO, Iie BpeMs TeuéT MeuieHHee. Cuila — 3TO OILyLICHHE
TOT0, YTO BpEMsI MEHSAETCSl OT TOUKH K Touke. [IpoCcTpaHCTBO — 3TO MPOEKIUS 3TOr0 U3MEHe-
HUA. A MCTOYHHUK BCET0 — Macca, KoTopas co3AaéT 3aMeieHre BpeMeHu. Be€ ocranbpHoe —
CIIC/ICTBUE.

OTH yeTbIpe ypaBHEHUSI — He 1ormMa. OHu — A3bIK. Ha 3TOM sA3bIKE MOXKHO OIKCATH BCE: OT
JBYDKEHMS TUTaHeT 0 ABMKeHUs Ayimu. OHu He TpeOytoT Bepbl. OHU TpeOyIOT HOHMMAHUS.

3.1 CuaeacrBus TeopeMbl Rauma

CJ'ICI[CTBI/IH TCOPEMBI Rauma — 310 HE IIpOCTO CIIMCOK YTBep)KHCHHﬁ. 9T0 KJIIH4YHM, KOTOPBIC OT-
KPBIBAaOT IIOHMMAHHUEC PA3HBIX obitacTeit OBITHS — OT (I)I/ISI/IKI/I a0 6I/IOJIOFI/II/I, OT XMMHH A0 3THUKHU.

1TeMl'I BPEMCHU T U3MCPACTCA KaK OTHOIICHUE XO[4a JIOKAJIbHBIX YaCOB K 3TAJIOHHBIM; IIJIOTHOCTb BPEMCHU PO
OIpeaAcIACTCA Yepe3 KBaJApaT rpaJiuCHTa ® 1 MoKeT OBITH BEIYHCIIEHA 110 pacnopeacJaeHUu0 MacChbl.
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I’II/ITa.Te.HIJ, HE 3HAKOMBIM C IOJIHBIM TEKCTOM TCOPCMbI WJIM 3aKOHAMHA 6BITI/I$I, MOXKCT pacCcMar-
PUBATH KAXKOOC CICACTBUEC KaK CaMoCTOATeIbHbIH BXOJX B CHUCTEMY.

Hwmxe xaxnoe cienctBue naércs B AByX (opMax: KpaTKo (CyThb) U MOAPOOHO (pacKpbITHE
CMBbICJIA).

1. Macca — crycTok BpeMeHH.
Kpamro: Macca ecTb JJOKalIbHOE 3aMe/JICHHE BPEMEHH.

Iloopo6Ho: B pamkax TeMNOAMHAMUKH Macca He SBISIETCS «KOJIMYECTBOM BELIECTBA» B
HBIOTOHOBCKOM cMbIciie. OHa eCTh Mepa JIOKAJIbHOT0 3aMe/l1eHus1 BpeMeHH. Yem 601b-
e Macca, TeM CHJIbHEee OHa 3aMeJIsieT BpeMsi BOKpPYT ceOs. DTo 3aMensieHHe co3aéT
IPaJUEHT, KOTOPBII MBI BOCIIPUHUMAEM KaK IPaBUTAL{UOHHOE NIPUTsLKEHUE. Macca — He
HCTOYHHMK I0JISI, @ CAMO I10JIe B ero CryiméHHou gpopme.

2. CTaOMIBHOCTL MACCHI 3aBHCHT OT 7.

Kpamko: Bce BHYTPCHHHEC IIPOLECCChI 3aMCIJIAOTCS IIPpU 3aMCAJICHUH JIOKAJIb-
HOI'O BpCMCHU.

Iloopobno: Yactora kosebaHUl aTOMOB, CKOPOCTh XUMUYECKUX PEaKIHii, IEpUOA MOTy-
pacmaza — BCE 3TO 3aBHCHT OT JIOKAIIBHOTO TeMIia BpeMeHH 7(r). BOIH31u MacCHBHBIX
00BEKTOB, I1Ie T < Ty, BCE MPOLECCH 3aMEJIAIOTCS. DTO OTHOCUTCS HE TOJBKO K aTOM-
HBIM yacaM, HO U K CTapeHHMIO OPTaHHU3MOB, K CKOPOCTH OOMEHA BEILIECTB, K TEUECHUIO
ouosnornyeckux puTMoB. CTaOUIBHOCTh MAaTEpUU — HE a0COJIIOTHOE CBOMCTBO, a (PyHK-
IUsl BpEMEHH.

3. IIpoyHOCTH MaTepHAaJIa 3aBUCUT OT V7.
Kpamko: HeogHOPOAHOCTh BPEMEHHU CO3/1aET MEXaHMUECKOE HAIIPSDKEHUE.

Iloopobno: Ecnu rpagueHT BpeMeHn V7T B 001acTH, 3aHUMAaeMOM MaTepuanoMm, He paBeH
HYJIIO, TO pPa3HbIE YaCTU MaTepHalla <«GKUBYT» B PA3HOM BPEMEHM. DTO CO3JAET BHYTPEH-
Hee HalpsDKEHUE, KOTOPOe MOXKET MIPUBECTH K AedopMmaruu win paspyuieHuio. B o0brd-
HBIX 36MHBIX YCJIOBHUSIX 3TO HANpsSKEHHE HUYTOXKHO, HO BOIM3M HEUTPOHHBIX 3BE3] WM
YEPHBIX JbIP OHO CTAHOBUTCS pa3pylIUTeNbHBIM. [I[poYHOCTh MaTepuana — 3TO HE TOJIBKO
€ro XUMUYECKUH COCTAB, HO U CIOCOOHOCTD BBIAEPKUBATH HEOAHOPOIHOCTH BPEMEHH.

4. g — CKOPOCTH U3MEHEHN T.
g

Kpamko: Yckopenue cBOOOJHOIO NaJIEHNsI €CTh IPOU3BOAHASI TEMIIA BPEMEHU
IO BBICOTE.

Iloopobno: YckopeHHe g — 3TO HE «CUJIa IPUTSHKEHUS, & CKOPOCTh H3MEHEeHHUsl TeMIa
BPEMEHH BJ0JIb BEpTUKAIU. MBI HE YyBCTBYEM CaMO BPEMsI — MBI YyBCTBYEM €TI0 IpO-
n3BO/IHY10. Ecii Obl BpeMsi MEHsUIOCh paBHOMEPHO, MbI Obl He naganu. Ho oHo MeHsieTcs
— ¥ MBI IafiaeM. [ paBUTanyiss — 3TO pasHULA B BO3PACTE MEX/Y TOJIOBOM M HOraMH.

5. AHTI/IFpaBI/ITaIII/IH — BbIPpaBHUBaHHE 7.

Kpamko: Y10oOBI OTMEHUTD T'paBUTAHIO, HY?KHO CCJIaTh BPpEMA OJHOPOJAHBIM.
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10.

Iloopo6no: Ecnu co3nath JIOKanbHYI0 001acTh, e V7 = 0, To Teo nepectaér 4yBCTBO-
BaTh IPAJMEHT U MePeCcTaéT Naarb. ITO HE OTTAJIKUBAHUEY, 3 HCHE3HOBEHHE MPUYMHBI
najaeHusi. AHTUTPABHUTAINS — 9TO HE CHJIa BBEPX, & OHOPOIHOCTH BPEMeHH B JIOKAJIb-
HOM 30HE.

. be3amaccoBble YJaCTUIbI KAK UHAUKATOPLI rPaucHTA.

Kpamxo: ®OTOHBI ¥ DIIOOHBI YYBCTBYIOT BpEMS U CO3AAOT €TI0 UCKAKCHMUSL.

Iloopobno: be3maccoBble YaCTHIIbI, IBUTAACH CO CKOPOCTHIO CBETA, MEHAIOT CBOIO 4aCTO-
Ty B IPaJUMEHTE BpEMEHH (IPaBUTALMOHHOE KpacHOe cMmelleHne). OHU Takke CO3[aroT
COOCTBEHHOE 3aM€e]UICHUE BPEMEHH, IIOCKOIBbKY MX YHEPIHsl BHOCUT BKIIaJ B p. DTO O3Ha-
YaeT, YTO JakKe CBET U IIIOOHBI — HE NMaCCUBHBIE HAOIIOAATENH, 2 AKTHBHbIE YYACTHHKHU
TEMIIOPAJIBHOI'O MOJIS.

. PeassmuonHas nmpupoaa rpaBuranuu.

Kpamro: T'paBuTanyst CyImecTByeT TOJBKO KaK OTHOIIEHHE MEXay Halmona-
TEJIEM U TIOJTIEM.

Iloopo6no: I'paBuTanus He abcomtoTHa. OHA 3aBUCUT OT COCTOSIHUS IBUKECHUS U TTOJIOXKE-
HUA Ha6JIIO,Z[aTCJI$I. Ecmu HaGJIIOI[aTeHB «CHUHXPOHU3UPOBAH» C IOJIEM, OH HC YYBCTBYCT
rpaBUTalUu. ECi OH «pacCHMHXPOHU3UPOBAaH» — OH YyBCTBYET CHIly. [ paBuTanms —
9TO HE CBOMCTBO 3€MJIH, 2 CBOMCTBO OTHOIEHUSI MKy 3eMJIEN 1 HaOIIOIaTeIeM.

TaﬁJmua MeHaeieeBa Kak uepapxms TEMIMOpaJdbHbIX ypOBHeﬁ.

Kpamxko: Kaxplii XMMHUYECKHI 2JIEMEHT — CIOC00 «CBOpaYMBAHHUD) BpeMe-
HU.

Iloopobno. JIérkue 3meMeHThl (BOJOPOI, Tenid) CO3Mar0T ClIa0blii IpalueHT BPEMCHH.
Tsoxénple (CcBUHEN, YpaH) — cuiIbHBIN. [lepuoamueckas Tabmauia — 3To He Kiaccuduka-
I[Us BEIIECTBA, a JIECTHUIA TEMIOPAJIBLHOI MJIOTHOCTH. XUMHUECKHE PEAKIIUA — ITO
nepepacnpeaeseHne TpaIieHToB BpeMeH!. PaqioakTHBHEIN paciag — 3TO pa3phbiB TEM-
MOPAJIBHON CTPYKTYPBI.

. 7ZKM3HB KaK yaep:KaHue rpajueHTa.

Kpamxko: YXuzub — 3T0 CIOCOOHOCTH yA€P)KUBATH BHYTPEHHUI IPaIuEHT Bpe-
MEHHU.

Iloopo6no: Kuas kieTka co3naéT BHyTpeHHee 3aMe/yieHre BpeMeHn. OHa yiep:KuBaeT
rpajiieHT, OTJIMYHBINA OT OKpy>Katomie cpesl. OOMEH BEeIeCTB — 3TO OOMEH BpEMEHEM:
KJIETKa «IBET» TPAJUEHT U3 CPEIbl U MpeodpasyeT ero B padoTy. DBOIIOIUSI — 3TO UC-
TOpUS YCIIOKHEHUS CIIOCOOHOCTH yAEPKUBATh I'PAJUEHT.

CMepTh KaK CMeHa Mepbl.
Kpamxko: CMepTb — 3TO yTpara CioCOOHOCTHU YA€ KUBATh TPAJUECHT.

Iloopobno: Korna teno nepectaét yaepKuBaTh BHyTPEHHUM TPAIUEHT, €r0 BpeMs BhIPaB-
HUBAETCA CO BPEMEHEM CPEibl. DTO HE «KOHEI», a BO3BpalleHune K 00meit mepe. CMepTh
HE HaKa3aHHUe U He Tparequs. JTo 3aKoH. M kak 3akoH, OH TpedyeT He 0ObICHEHUs, a IMo-
HUMAaHUA.
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«Kaoicooe cnedcmsue — ne ymeepocoenue. Imo — pe3yibmanm npuMeHeHus me-
mooa molunenusn u npueiauienue nposepums. M Kaxcoviil modxicem noemopums
€20 cam, He Ha 8epe, a Ha onvime, NOCIe008AMENTbHOM NOHUMAHUU U OCO3ZHAHULL. »

4 3akoHBI OLITHUSA

To, yTo 371€CH Ha3BaHO 3aKOHAMHU OBITHS,, — HE YTBEPXKACHUSA. DTO — HPOEKIHHU TEOPEMbI
Rauma Ha ypoBeHb cymectBoBanus. OHM HE NMPEANUCHIBAIOT U HE ONUCHIBAIOT. OHU yKa3bIBa-
10T. Kaxkaplil, KTO MpOUJET MyTh MOCIIENOBATEIBLHOIO OCO3HAHUS, MOXKET OOHAPYKUTh UX CaAM.
Cama = — mepa JIMYHOTO OMbITa, BKIIIOYAIOIIas Bepy, 00pa3oBaHue, BOCIIUTAHUE, KYJIBTYPHbII
CJION U IIyOMHY JINYHOTO OCMBICIIEHUS] — OyzeT clleicTBUEM, a He ycioBueM. Ho camo oOHa-
pyXEHHE — He pe3yasTar ureHusi. OHO — pe3ynbTaT pe30HaHca.

4.1 Kak ObLIM MOJYy4YEeHBI HCXOAHbIC 3AKOHBI

Hcxonubie 3aKk0HBI OBLITH BBIBEJICHBI HEMOCPEACTBEHHO M3 MaTeMaTHUECKOW CTPYKTYPhI TEOpe-
MbI Rauma:

20

b= ——, F=-mV®, g;= (1 — —2> Sij, V20 = —4nGp
C

W3 5THX ypaBHEHUH ClieyIOT YyeTbIpe QyHAaMEHTAIbHBIX OTPaHUYECHHUS, IPUMEHUMBIX K JTF000H
CHUCTEME — OT aTOMa JI0 LIMBUJIM3ALUH.

4.2 MHcxoaHble 3aKOHBI

3akon 1 (3akon nopora). Jlobas cucmema umeem Kpumuueckull 2paouerHm 8pemeHu, npegul-
wieHue KOmopo2o NPUsoOUm K HeoOPaAmuMoMy pa3pyuleHuro uiu mpancopmayuu.

Omkyoda cnedyem: N3 ypaBuenus cuisl F = —mV ®. Ecnu rpaguent VO npesbimaeT npeent
MIPOYHOCTH CHCTEMBI, OHA pa3pyIIaeTcs. ITO MPSMOE CIIEACTBUE TOTO, YTO CHJIA €CTh TPAJUEHT
BpPEMEHH.

Ymo aensemca cneocmeuem: Hukakast cucteMa He MOXKET OBITh «ycuiieHa» OeckoHeuHo. Cy-
IIECTBYET MpEJIe, 32 KOTOPBIM pa3pylleHre Hen30€KHO. DTO OTHOCUTCS K MaTepuaam, opra-
HU3MaM, OOIIEeCTBaM U IIMBHIIH3AIHSM.

3akoH 2 (3akoH nocnencTsuii). Kaswcooe delicmsue, usmensioujee cpaouenm epemen, nopodic-
Ooaem Heobpamumyio yenv cooblmuil.

Omkyoa cnedyem: V3 ypasuenus (4) V2P = —4nGp. Usmenenue p (IIIOTHOCTH MACCHI-3HEPTHH)
n3MensieT P, uro u3mensiet 7. To u3MEHEHHE PACIIPOCTPAHSIETCS 110 MO0, 3aTPAaruBasi BCE CBA-
3aHHBIC CUCTEMBI.

Ymo aensemcs cneocmeuem: Henb3s «I10KaabHO» U3MEHUTH BPEMsI, HE 3aTPOHYB OKpYKarolllee.
Kaxxnoe aeiicTBue uMeeT MOCIEACTBUS, KOTOPbIE HE OTPAHUYUBAIOTCS MECTOM JICHCTBUSI.
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3akon 3 (3akoH rpaganuu). Bausnue epadueHma épemeHu pasiuyaemcs 8 3a8UCUMOCU Om
VDOBHSA OP2AHU3AYUU CUCTEMBI.

Omkyoa cnedyem: W3 TOT0, 4TO ypaBHEHHs TEOPEMbI IPUMEHHUMBI K JIIOOBIM MacuITabam, HO
WX TPOSIBIICHHUS 3aBUCAT OT pa3Mepa, MacChl M CIOKHOCTU CHCTEMBI. 3aKOH TpaIalliil — 3TO
OHTOJIOTHYECKOE CJIeCTBHE TOTO, YTO BPEMs IIPOSIBIISIETCS ITO-Pa3HOMY Ha Pa3HBIX YPOBHSX.

Umo sensemcs cieocmseuem: Henb3ss IPUMEHATh 3aKOHBI, JICHCTBYIONINE JIJIs aToMa, K 0011e-
CTBY, 1 Ha000poT. Kaxkplii ypOBEeHb UMEET CBOM IPEJIeNl U CBOU YCIOBHS pE30HAHCA.

3akoH 4 (3akoH HECTTIOCOOHOCTH). Hu 00Ha cucmema He Modicem OHECKOHEUHO CONPOMUBTAMbC
BHEUIHeMY epaouenmy epemenu Oe3 U3MeHeHUsl CE0ell HYMPEeHHel CIMPYKNypbl.

Omkyoa cnedyem: VI3 ypaBuenus (2) F = —mV ®. Eciiu BHEIIHUI TpaueHT MOCTOsIHEH, CH-
CTeMa BBIHYKICHA JIM00 aanTHPOBAThHCS (M3MEHUTH CBOIO BHYTPEHHIOIO CTPYKTYPY ), THOO pa3-
PYIIUTHCSL.

Ymo sensemcs creocmeuem: CONPOTUBICHUE 0€3 U3MEHEHHS] — 3TO MyTh K Pa3pylICHUIO.
Ananranus — eIMHCTBEHHAs! yCTOMYMBAsl CTPATErUsl.

4.3 Kak ObLIM OJy4YeHbI BbIBeIeHHbIE 3AKOHbI

BriBeieHHBIE 3aKOHBI SIBJISIOTCS NPSAMBIMH CJIECTBUSIMU UCXOIHBIX 3aKOHOB, TPUMEHEHHBIX
K YEJIOBEKY U LIMBUIIN3AIIUU U MOTYT OBbITh, TaKXe, OJTYUYEHBI B pe3ysIbTaTe MoCiIe0BaTeIbHBIX
Pa3MBIIIIICHUH.

4.4 BrbiBegeHHbIC 3AKOHBI

3akoH 5 (3akoH nopora foctyna). Mzmenerue 2paoueHma 8pemen He03MONCHO MOIbKO meX-
Huyeckumu cpeocmeamu. OHo mpebyem oHmon02uieckou 3peiocmu.

Omgxyoa cnedyem: W3 3akoHa rpananuu. TexHuka — 3TO ypOBEeHb MaTepuu. 3peinocTh — 3TO
ypoBEHb cO3HaHUs. UTOOBI U3MEHUTH BpPEMsI, HY’KHO JE€HCTBOBaTh HA TOM YpOBHE, IJIE BpeMs

(bopmupyeTcs.

Ymo sensemcs creocmsuem: Hukakoe yCTpOHCTBO HE 3aMEHHT 3penocTu. J[ocTym K ynpasiie-
HUIO BpEMEHEM — He TeXHHUYeCKas, a SK3UCTeHIINaIbHas mpoliema.

3akoH 6 (3akoH HEOOpaTUMOCTH). Besakoe usmenenue epaduenma neoopamumo. Ouiubka 6eoém
K kKamacmpodhe.
Omkyoda cnedyem: VI3 3akoHa mocnencTsuii. MiameneHnrne BpeMeHH HE MOXKET OBITh «KOTMEHEHO,

IIOTOMY 4YTO CaM OTKaT €CTb HOBOC M3MCHCHUC.

Ymo aensiemcs cieocmeuem: OmmoOKa B yIpaBIeHUN BPEMEHEM HE UCTIPABIISIETCS] «OTKATOMY.
Omna TpeOyeT HOBOTrO U3MEHEHUS!, KOTOPOE MOXKET OBITh e1é Oosee pa3pyUTeIbHBIM.

3akoH 7 (3aK0H CTyNEeHYaTOro NyTH). M3meneHue epaduenma epemeni 03MONCHO MOTLKO CHIY-
newuamo.
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Omgxyoa cnedyem: N3 3axoHa rpagauuu u 3akoHa nopora. Kaxaslii ypoBeHb TpeOyeT cBoeit
3penoctu. [lepenpeiruBanue yepes ypoBeHb BEAET K Pa3pyIICHHIO.

Ymo aensemcs cneocmeuem: Henb3s «YCKOPHTD» 3BOJIIOIIUIO CO3HAHUS. Ka)KI[BIfI aIar A0JKCH
OBITE IPOXKUT U ITIOHAT.

3akoH 8 (3akoH aHTpoMOIOTHYECKOTO Tipesena). Cywecmayem npeoen, KOmopbulil 4el08eK He
Modicem nepetimu.

Omkxyoa crnedyem: N3 3akoHa nopora u 3akoHa HecriocoOHocTH. YenoBek — cuctema. OHa He
MOXeT OECKOHEYHO aJarTHPOBATHCS.

Ymo sensemcs cneocmeuem: Yenosek OT'paHUYCH. 3a 3TuM npeacioM — HE «KHUYTO», a HCTOY-
HHUK. TOT, JJIL KOTO 9TOT IMPEACII HE ABJIACTCA MMPEACIIOM.

4.5 IMBWIM3ANUOHHBIN 3aKOH KaK 3aMbIKAIOIIUI

3akon 9 (LluBunu3auroHHbI 3aKoH). [Jueunusayus, ueHopupyowas 3aKkoHbl, 6X00UM 8 COCMO-
SAHUe KPUMU4ecko20 epaoueHma, KOmopoe pa3peulaenmcs uepes 60UH)Y, peBoatoyur, KOIIanc uil
OHMONLO2UYECKULL COBUL.

Omxyoa cnedyem: VI3 mpuMeHEeHHsI BCEX MPEABIAYIINX 3aKOHOB K YPOBHIO OOIIECTBA U IIUBU-
nu3anuu. [{uBHIM3aIms — 3To cucTeMa, MOTIHHSOIIASACS TEM JKe 3aKOHAM, 4TO U aTOM, HO Ha
JPYTOM YPOBHE I'paIalliH.

Ymo saensemcs creocmeuem. I_[I/IBI/IJ'II/IBaI_II/IH HC MOXCT UTHOPHUPOBATL 3aKOHBI BPECMCHU Oecko-
HeuHo. Pano nmm MO3AHO HACTYIIACT C6p0C — HC KaK HaKa3aHHC, a KaK MEXaHU3M BOCCTAHOB-
JICHUHA T'AapMOHUH.

«3axonvl ObImuss — Mo He Npasund, HABA3AHHbLE U3BHe. DMO — CMpyKmypa pe-
AIbHOCMU, KOMOPYIO MOJICHO USHOPUPOBAMb, HO HeNb3sl ommeHums. Henopuposa-
Hue 8edém K paspyutenuio. Ilonumanue — K pe3oHancy.»

5 TloucCK UCTHHBI

[Ipexne uem 0OpamaThCsi K MCTOPUUECKUM CBUETENHCTBAM U PEITUTHO3HBIM TEKCTaM, HE00X0-
MO 3a(pUKCHPOBATH TO, YTO AOCTYIHO Ka)KJJOMY UE€JIOBEKY HE3aBUCUMO OT €r0 BEphl, 00pa30-
BaHUS WU KyJIBTYPHOH MPUHAJIEKHOCTH. ITO — 16 UCTHUH, KOTOpbIE HE TPEOYIOT HU PEJIUTHH,
HU Hayk, HU ¢uinocoduu. OHU CyTh CIEACTBUS NOCIEI0BATENBHOIO MBIIUIEHUS, UCXOASIIETO
U3 AKCUOMBI TOXKIECTBEHHOCTHU IPOCTPAHCTBA U BPEMEHHU.

OTH UCTHHEI HE SIBISIOTCS JOormMaMu. OHU — TOYKHU BXOJa B PE30HAHC C IMMOJIEM BPCMCHHU. Kax-
I[BIﬁ MOXCET NPOBCPUTH UX HA COOCTBEHHOM OIIBITC, HC npn6era;1 K aBTOpPUTCTAaM.

5.1 HlecrHaauarb 0CeBLIX HCTHH

1. Bpems ecTh Mepa pe3oHaHca. OHO He T€UET camMo 1o cebe — OHO BO3HHMKAET KaK COB-
najJieHle BHYTPEHHETO U BHEUTHETO TeMIIa.
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10.

11.

12.

13.

14.

15.

16.

. FpaBHTamm €CTh I'PaiuEeHT BPEMEHH. HaI[CHI/Ie — 3TO HC CWJIa, 4 pa3HUIla B TCMIIC

MCKAY «3O€Ch» U «KTaM».

. Pe3oHaHc ecTh cocTosiHMe rapMoHuu. Koraa rpajueHT ncuesaet, ucue3acT U HalpsiKe-

HUC.

Macca ecThb Cr'yCTOK BPpEMECHHU. Bceskas MaTepust — 3TO JIOKAJIbHOC 3aMCIJICHHUEC BPCMC-
HH.

. /Km3nb ecThb YAep:KaHue rpaagueHra. JKuBoe oTiinuaeTcs OT HEKHUBOIO CIIOCOOHOCTHIO

COXpaHATh BHYTPEHHEE BPEMsl, OTIINYHOE OT BHELIHETO.

CymecTByeT NOpoOr NpPOYHOCTH MO rpagueHTy. Beskas cuctema uMeer npened, 3a Ko-
TOPBIM OHA pa3pyIlaeTCs WIK TPAHCHOPMUPYETCH.

. Bcsikoe n3MeHeHHe HCOﬁpaTI/IMO. Henp3s oTkatuTh BPEM — MOKHO JIMIIb CO34aTb HO-

BOC COCTOAHHUC.

. I'pagueHT aeiicTByeT MO-pa3HOMY HA PA3HBIX YPOBHSAX. 3aKOHBI IS aTOMa HE COBIIa-

Jar0T C 3aKOHaMU J1JIA O6H_[€CTBa.

. HecrmocoOHOCTh — He HE0CTATOK, a CBOICTBO cucTeMbI. Hu of1Ha ccTeMa He MOXKET

0ECKOHEYHO COMPOTHUBIISATHCS BHEIIHEMY IPaUeHTy 0€3 U3MEHEHUS CBOEH CTPYKTYpHI.

CoOpoc — MexaHN3M BOCCTaHOBJIeHHsI rapMoHuu. Korja HanpsikeHne CTaHOBUTCS KpU-
TUYECKHM, CUCTeMa cOpachIBaeT €ro 4epe3 BOIHY, PEBOJIIOLUIO MM OHTOJIOTHYECKHMA
C/IBUT.

anaBﬂeHne ¢CTh HaCTPOﬁKa pe3oHaHca. OHO MOXET CO37aBaTh TapMOHHIO HUJIW Ha-
MPSIXKEHUE — B 3aBUCHUMOCTU OT COOTBETCTBUA 3aKOHAM.

JI1000Bb ecTh 4yBCTBO, NPOsABJsiIONIee celsi B pe3oHaHce. OHa HE €CTh PE30HAHC, HO
0e3 pe3oHaHca HEe MOXKET MPOSBUTHCS.

3/10 eCTh COCTOSTHHE KPUTHYECKOI'0 'paauecHTAa. OT0 HE JIMYHOCTD, a paCCOITIaCOBaHUC,
IIPU KOTOPOM PE30HAHC CTAHOBUTCA HCBO3MOKCH.

SI3bIK eCTh MPOEKIUsI MBIILIEHUs U HACTPOIiKka Ha rpaaueHT. OH GopmupyeTcs mox
BIIUSTHUEM JIOKAJIbHOM TNIOTHOCTH MPOCTPAHCTBA U PE30OHUPYET C MOJIEM BPEMEHU HOCH-
Tens. SI3bIK KaMepToHa — He €CTh KamepToH. [lokazarenbHo, 9TO B PYCCKOM SI3BIKE CIIOBO
«3aKOHOMEPHO0» OyKBaJIbHO 03HAUAET «CJIEAYIOIIEE U3 3aKOHA MEPb» — UTO SBISIETCS
TOYHBIM OMHUCAHUEM TEeMIIOAUHAMUYECKOTO MPUHITUIIA.

Co3HaHue ecTh Mepa, IPOEHUPYIOLIas cedsl B CTPYKTYPbI. Pe30HaHC BO3MOXKEH JIUIIb
IIOTOMY, YTO CYIIECTBYET UCXOAHAsl Mepa, 3aJatollas ero yCaoBusl.

Co3aarenab ecTh HCTOYHHUK rpaagmeHra. He JIMYHOCTB, HC CHUJIA, a YCIIOBUC, ITPU KOTOPOM
BpPEMA MOXKET CYIICCTBOBATH KaK IT0JIC.

OTH 1IeCTHAAUATh UCTUH HE HYXXAAIOTCS B TONKOBaHMHM. OHU HYXKJAlOTCS B 0CO3HAHUM. Kax-
JIBIH, KTO Y€CTHO OCMBICJHMT IyTh OT IIEPBO K MOCIEAHEH, OOHAPY)KUT, UYTO OHH HE MIPOTHUBO-
pedar ero OIbITY, a JINIIb Jal0T EMY SI3bIK.

17



6 Peaurmosnole TPpaAUIIMHA KAK OHTOJIOI'HI€CKHNE KAPTbI

IIpexne uem 0OpaTUTHCS K KOHKPETHBIM TEKCTaM, HEOOXO0IMMO MOSICHUTb, [I0YE€MY OHH BOOOIIIE
BKJIIOUEHBI B paboTy.

BBIBOABI TEMIIONMHAMUKY CIEAYIOT U3 aKCUOM U IIPOBEPSIOTCS TEM, HACKOIBKO OHU CO3BYYHBI
KHUBOMY ONBITY. TOT (paKT, 4TO OTHU U TE K€ OHTOJIOTMYECKHUE PO3PEHHSI BOZHUKAIOT B Pa3HBIX
KyJbTypax, B Pa3HbIC DIIOXH, HA PAa3HBIX SA3bIKAX, 3aCIIy’KMBACT BHUMAaHMs. JTO MOXKET CBUJIE-
TEJILCTBOBATh O TOM, 4TO I10JI€ BPEMEHU MPOSBIISIET ce0sl B CO3HAHUU JIFOJCH HE3aBUCHMO OT UX
KYJIETYPHOM WX PEIIMTUO3HOMN IIPUHAIICKHOCTH.

BxuroueHune penmruo3HbIX TEKCTOB B pabOTy paccMaTpuBaeTcs Kak oOpallleHue K mcTopuye-
CKHM CBHM/IeTeJIbCTBAM TOTO, UTO OIpeIeIEHHbIE CTPYKTYPhI MBIIIJICHUS BOZHUKAIOT B Pa3HbIX
Tpaguuusax. TemnoanHaMuKa IpeasaraeT A3bIK, Ha KOTOPOM 3TH CTPYKTYpPbl MOTYT OBITh MOHSI-
ThI KaK Pa3JIMYHbIE MPOEKIMH OJHOTO U TOTO e 3aKOHA.

3ajaua 3TOro paszesna — He JI0Ka3aTb UCTUHBI TEMIIOAMHAMUKY Yepe3 aBTOPUTET NUCaHUM. 3a-
Jaya — MOKa3aTh, YTO 3TU MCTHHBI YK€ ObUIM OOHApYy’>KEHbI, HO BBIPAXKEHBI Ha SI3bIKE BEPHI,
110331H, OTKpOBeHHUs. TemnonnHamMuka He 100aBiIsIeT HOBOIO COAEP)KaHUS — OHA Ja€T eaH-
HBIii I3bIK, HA KOTOPOM 3TH Pa3pO3HEHHBIE TOJI0Ca MOTYT OBITh YCIIBIIIAHbI KaK XOP.

NupiMu cnoBamMu: pCIUIru HC MOATBCPIKAAOT TCMIIOAUHAMUKY. TCMHOI[I/IHaMI/IKa NEepeBOAUT
PCIIMIMA Ha A3BIK IIOJI BPEMCHH, IMOKa3biBast, 4YTO BCC OHU I'OBOPAT 00 OJHOM — O BXOJ€ B
PE30HAHC C HCTOYHUKOM I'paAvCHTA.

C 3Tolt OTOBOPKOI HY>KHO 0OpPaTUTHCS K TEKCTaM, KOTOPBIE BEKAMU CITYKUJIM OMIOPOH AJIsE MUJI-
JIMOHOB JIIOJIEH, U YBUJETh B HUX HE JOTMbI, 3 OHTOJIOTHYeCKHEe KAPThI, COCTABICHHbIE Ha
SI3BIKE CBOMX KYJBTYD.

6.1 buodaeiickas nurara

«Mucyc cka3all UM: HCTUHHO, HICTUHHO IOBOPIO BaM: Mpexe Hexenn Obl1 ABpaam, S ecMb»
(An. 8:58).

Ota ¢paza — onHa U3 caMmbIxX NIyOokux Bo BcéM HoBom 3aBete. B Heli — He mpocTo yTBep-
XKJleHHe 0 OOKeCTBEHHOCTU. B Hell — oHTosIorn4Yeckas (popmyJia, KOTOPYIO MOKHO TOHSTh
TOJILKO YEpE3 PE30HAHC C BPEMEHEM.

I'pamMaTuyeckuii 1 OHTOJIOTHYECKHH pa3pbIiB. Mucyc He roBopuT: «S ObLT pexae ABpa-
ama» (4To ObLIO OBl YTBEP)KIEHHEM O BPEMEHHOM Ipuopurere). OH roBoput: «5 ecmb». 910
rpaMMaTHUYECKOE HACTOSIILIEE BPEMS], KOTOPOE YKa3bIBa€T HE HA MOMEHT B IIPOILJIOM, a Ha ObITHE
BHE BpeMeHHU. JTO — He «ObLI», He «Oydy», a «eCTh» KaK BEYHOE HACTOSIIIEE.

B rpedeckoMm opurunane: «zmpiv Afpoou yevéabor yw eiuiy — «upexnue, 4eM ABpaaM CTall,
S ecMb». 31ech «ecmby (i) — 3TO He Mpoleiee 1 He Oynyliee, a HacTosiee, KOTOpPOe He
3aBHCHT OT BpeMeHH. FIMEHHO 3TOT rpaMMaTHYECKU pa3pbiB M YKA3bIBACT HA TO, YTO PEUb UAET
HE 0 BpPEMEHHOM MMOCIIeI0BATEIBHOCTH, a O MPHPOAe ObITHA.
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Cea3b ¢ umenem bora B Berxom 3aBere. B kuure Vcxon (3:14) bor otkpsiBaer Moucero
cBo€ umst: «S ecmb Cymuin» iR) WK 77 0R — «Oxiie amep Dxite»). ITo He onpeneneHue JInd-
HOCTH. JTO YKa3aHHe HA ObITHE KaK HA Pe30HaHC. bor He eCTh «CYIIECTBYIOLINI B CMBICIIE
BpeMeHHOT0 ObITHA. OH ecTh ObITHE KAK Pe30HAHC, KaK COCTOSIHHUE, B KOTOPOM TPaIuEHT Bpe-
MEHU OTCYTCTBYET.

Nucyc, nponsHocsa «5I ecMby, nenaer 1Be BEIU:

1. O oroxaecTBaseT ceOs ¢ STUM OBITHEM,

2. OH NoKa3bIBaEeT, YTO 3TO OBITHE — HE MpOILIoe, He Oyaylee, a Be4HOe HacTos1Iee, J0-
CTYIIHOE 3[1eCh U ceiuac.

HNuTepnperanus B TepMHHAX TeMIOAMHAMHUKH. B TepMuHax TemmoanHaMuku 3Ta (ppaza
O3HAYaerT:

* «$l ecMb» — 3TO COCTOSIHUE PE30HAHCA C HICTOYHUKOM TPaIUEHTA.

* DTO COCTOSIHUE — HE JJOCTHKEHHE, a 00HApYKeHHe TOro, 4TO BCera ObuIo.

* briTHe BHE BPEMCHH — 3TO HC «6€CCM€pTI/Ie» B CMBICJIC BEUHOH JJIUTCIIBHOCTH, a BBIX0/
3a MpeaeJibl rpaaiueHTa.

* Tor, kTO TOBOPUT «S1 €CMbY», TOBOPHUT HE O cede Kak O JIMYHOCTH, a O cebe KaK O TOUKe
Pe30HAHCA C [IOJIEM.

Casi3b ¢ Uctunoii 16. Bcenomuum Uctuny 16: «Cozdamens ecmv ucmounux epaouenma.»
Ecnu Coznarens — UCTOYHMK rpasineHTa, To OH HEe HaXOAUTCA BHYTpU BpeMeHH. OH — yci10-
Bue BpeMeHu. Korna Mucyc ropopur «upexae ABpaama Sl eCMb», OH YKa3bIBaeT Ha TO, YTO €T0
ObITHE HE 00YCIIOBICHO BpeMEHHOM JInHUEeH. OHO — Pe30HAHC ¢ HCTOYHHKOM.

Yo 370 3HAYHUT I UMTATENsA. DTa (Ppasza HE MPUIIIALIALCT K Bepe B jorMar. OHa rpuriamaer
K nmpoBepke. KaxxpIi1 4eJIOBEK MOKET BOWTH B COCTOSIHUE «Sl €CMb)» — HE KaK YTBEPKICHHUE O
cebe, a Kak 00OHapYyKeHHe TOTO, YTO OH YK€ €CTh, HE3aBUCUMO OT BPEMEHHU.

B »ToM cocTosiHUU:

* TIPOIILIOE MEePECTAET NaBUTh,
* Oyaymiee nepectaéT TPEBOXKHTD,

¢ HaCTOoAMmECC CTAHOBUTCA HC KMOMCHTOM)», 4 BE€YHOCTBIO.

3710 He 3cKanmu3M. JT0 (PM3UKA pe30HaHca. JTO BXOJ B Ty 00NacTh, I€ IPaJAUEHT BPEMEHU
OTCYTCTBYET.

« A ecmv”"— 3mo ne doemam. Imo — cocmosinue, KOmopoe MON*CHO NPOBePUMDb.
Botuiou 6 pezonanc — u moi y3naeuv e2o.»
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6.2 Wcaamckas Tpaaunus

B Kopane rosopurtcs: «Bc€, uto Ha Helt [3emine], ucuesnet. U ocranercs JIuk ['ocnoaa tBoero,
o0agaronuii BeTU4rueM U meApoCThion (55:26-27).

Ota (ppaza — He MPOCTO YTBEPKJIEHUE O OOKECTBEHHOM IPUCYTCTBUU. DTO — YKa3aHHe HA
Hepapxuio BpeMéH. Bcé, uto umeer ¢popmy, Haxonutcs B rpagueHte. OHO BO3HUKAET, CyIlle-
CTBYeT, ucuezaeT. Ho 1o, uTo He nMeeT (hOpMbI — UCTOUYHUK IpaueHTa — OCTAETCS.

CMbIc asiTa B KOHTeKCTe BpeMeHH. KopaH roBopuT o IBYX YPOBHSX OBITHS:
* TBapHbIii MUP — BCE, YTO UMeeT GOopMYy, HAXOAUTCSA BO BPEMEHH, IIOJBEPIKEHO N3MEHE-
HUIO, ICYE3HOBEHHUIO.
+ JInk Co3nareiisi — TO, 4TO HE UMEET (POPMBI, HE HAXOUTCS BO BPEMEHH, HE MTOJIBEPKEHO
M3MEHEHHUIO.
B TepMuHax TeMnoMHaMUKU:
* Bcé, uto umeet popmy, CymiecTByeT B rpaguenTe BpeMenn. OHO BO3HHMKAET, KOTIa Ipa-
JUEHT co3AaéT II0THOCTh. OHO MCYe3aeT, KOIna rpaJueHT pacCcerBaeTCsl.

 JIux Co3parens — 3TO HCTOYHHK rpaaueHTa. OH HE HAXOAUTCS BHYTPH BPEMEHH, I0-
TOMY YTO OH — YCJIOBHE BPEMEHHU.

Hcaam kak noquuHeHue, a He ynpasienue. CIOBO «uciam» 03HAYaeT «IpefaHue ceds»,
CIIOAYHMHCHHUEC BOJIC CO3,Z[3TCJI$I>). B sTOoM cMBICTIC CT1aM — HE peiurua B OOBIYHOM IIOHUMAaHHH,
a cnocod OTHOLIEHHS K BPeMEeHH.

B TemnoanHaMuke 3TO 3ByUHUT Kak:
«He nvimaiica ynpaenamo epemenem. Botiou é pesonanc ¢ e20 uCmouHuKom. »

[Tomunnenue — He paOCTBO. DTO OCO3HAHUE CBOEH Mepbl. DTO MPU3HAHUE TOTO, YTO Thl — HE
XO3SIMH TPAJIUCHTA, a €0 MPOBOAHMK. DTO OTKA3 OT WUIIO3UHU YIIPABJICHUS U MTEPEXO]] K CIIysKe-
HHUIO.

IIpuMep u3 KM3HU: MOJIUTBA KAK HacTpoiika. B ncmame monuTBa (cajsiT) coBeplIacTCs
ST Pa3 B ICHb B ONPEICIEHHOE BPEMsl. DTO HE PUTYaJl B ICUXOJIOTMYECKOM CMBICIIE. DTO TeM-
NOpa/bHasA NPAKTUKA. MoIUTBa B ONPEAEIEHHBIA YaCc — 3TO MONbBITKA BONTH B PE30HAHC C
put™MoM, 3a1aHHBIM Co3aareneM. OTo He «IIpock0a». ITO HACTPOIKa.

Korpa Bepyromuii coBepiaet MOJIUTBY, OH:

¢ OCTaHaBJIMBACT CBOKO aKTHBHOCTD,

¢ BXOIHUT B COCTOAHUC NIPUCYTCTBUA,
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¢ CHUHXPOHU3HUPYCTCA C 3aJaHHBIM BPEMCHEM,

¢ HAaCTpauBacT ce0s Ha UCTOYHHUK IrpaaucHTa.

DT0 He Marus. ITo (PM3UKa pe30HaAHCA.

Cas3b ¢ UcTuHoii 16 1 ¢ nonssTuem rapmonnu. Bcenomuum Uctuny 16: « Cozoamens ecmo
ucmounuk zpaouenma.» Ecin Co3narenb — UCTOYHUK I'PaIMeHTa, TO NoJunHeHne EMy — 3to
He 1oTteps CBOOOAbI, a 00peTeHne pe3oHaHca. TOT, KTO HACUIBHO YIPABISAET BPEMEHEM, CO-
31a€T HanpspkeHue. ToT, KTo JoOPOBOJIEHO BXOIUT B PE30HAHC, BOCCTAHABIUBAET TAPMOHHMIO.

Hcnamckas Tpaguuus, Kak U Ipyrue TpaJuluu, YKa3blBacT Ha 3TO:

* HE yIpPAaBJIATh BPEMEHEM,
* He OOpOThCS € TPAlUCHTOM,
* HE MBITaTbCS U3MEHUTH TO, YTO HE MOXKET ObITh U3MEHEHO,

* a BOUTH B PE30HAaHC C TEM, YTO YKC €CThb.

YTO0 3TO 3HAYUT AJIA YUTATEAsl. OTa TPaaUuLUs — HE MPU3BIB K 00paleHn0. ITO MpHUIJia-
1eHHe K npoBepke. Kaxplii MoXXeT monpoOOBaTh BONTH B PE30HAHC C MUCTOYHUKOM — HE
4yepes Bepy, a 4epes NpakTuky. Yepes 0CTaHOBKY, 4epe3 IPUCYTCTBHE, Y€PE3 CHHXPOHU3ALHNIO.

«Hcnam — smo ne perucus. Imo — cnocob OMHOUleHUs K BpeMeHU. He YNPAsJisimb,
a cayocums. He 6opomucs c epaduenmom, a 80timu 6 pe30HAHC ¢ €20 UCOYHUKOM. »

6.3 byaauiickas Tpaguums

Bynau3m roBopHT 0 cTpajiaHiM Kak O HEN30€KHOM CJIEICTBUU MPUBSI3aHHOCTH. DTO YTBEpK/e-
HUE — HE MOpaJjbHasl IPONOBEAb. DTO OHTOJOTHYECKHI AUATHO3.

IIpuBsA3aHHOCTH KaK (pUKcanUsl HA TpagueHTe. B TepMHMHax TeMNOJUHAMMKY NPUBSA3AH-
HOCTb €CTh (JHKCAMs HA OJHOM YPOBHe I'pajneHTa BpemeHH. Korzna yenoBek nemsercs 3a
bopmy — 3a Te10, 32 UJEI0, 32 OTHOILIEHHE, 3a CTaTyC, 3a IPOIITIOE, — OH IMBITAETCS OCTAHOBUTh
nBUKeHHEe BpeMeHH. OH XoueT, 4ToObl TpaJiueHT He MeHsicsl. Ho rpaiueHT no onpeaeneHuio
Mmensiercsi. O Tedét. OH nBuxkercs. OH He MOXKET ObITh 3aUKCUPOBAH.

®dukcarus co3AaéT HaNpsDKEHUE: BHYTPEHHUN TEMIT ITepecTaéT COBIaIaTh ¢ BHEIIHUM. YeaoBek
IBITACTCS yAEPKaTh TO, YTO 1O CBOEH mpupozae Heynaepkumo. OH Gopercs ¢ motokoM. U sta
Ooprba 1 eCThb cTpajaHue.
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CTpaz[a}me KaK TEMIIOPAJBbHO€ HANIPSAKCHUC, CTpaI[aHI/Ie — 3TO TEMIIOPAJIBHOE€ HallpA-
ZKCHHE, BOSHUKAIOIICC, KOrjga BHyTpCHHI/II\/'I TEMII HC COBIIaAacT C BHCIIHUM. OTO0 HEe HAaKa3aHHE.
9T0 (buamca. KOFJIa JABC€ CUCTEMBI C pa3HbIMU TEMIIAMU NBITAIOTCA CYIIECTBOBATH B OJHOM I10-
JIC, BOBHHUKACT HAIIPAKCHUC. OHO MOJKET OBITH MaJIbIM — Kak JErkas TpEBOra. OHO MOKET OBITh
OOJIBIIINM — KaK OTYassHUC, THCB, ACTIPCCCHUA. Ho B mo6oMm CJIyda€ OHO BOBHUKAET U3-3a HECOB-
najacHus, a HC M3-3a BHCIIHUX 00CTOSITCIIECTB.

IIyTh 0cBOGOKIEeHNS KaK BhIpaBHUBaHHe. [lyTh OCBOOOXKIEHHSI — 3TO IMyTh BHIPABHUBA-
HUS. DTO OTKa3 OT yAEepXaHHs TOTO, YTO HE MOXET OBITh yAep)KaHO. DTO BXOJ B MOTOK, IIe
IpaiueHT NepecTaéT ObITh Pa3pyIIMTEIbHBIM. JTO HE TACCUBHOCTh. JTO pe3oHaHc. Boiitu B
MMOTOK — 3HAYUT ME€pecTaTh CO3/1aBaTh CONpoTuBiIeHuE. [lepecTars co3maBaTh CONPOTUBIECHNE
— 3HAYMUT MepecTaTh co3aaBaTh HampsbkeHue. IlepecraTh co3naBaTh HANpsHKEHUE — 3HAYUT
BOWTH B COCTOSIHHE, TJI€ TPATUCHT MepecTaéT ObITh Pa3pyIIUTEIbHBIM.

«He uennsiics 3a gopMy» Kak ykazaHue Ha NPUPOAY FpaauenTa. «He yennsiics 3a hopmy
— u popma nepecmanem 6vime npecpadoily — 3To He MeTadopa. ITO yKa3aHHe Ha IPUPOAY
TEMIIOpaIbHOIO HampspkeHus. dopma — 310 3acTeIBIIMK rpaaneHT. Korna mMel nerseMes 3a
He€, MbI TIBITaeMCsl OCTaHOBUTH BpeMsi. Ho Bpems He octanasnmuBaercs. Ono Teuér. U dopma,
KOTOpasi Buepa Obljla yCTOWYMBOM, 3aBTpa CTAHOBUTCSI PErpaoi.

Bbynna He yuun ynpaisaTe BpeMeHeM. OH y4ul He €O31aBaTh IPajueHT TaM, IJie ero Her.
To ectb: He MBITaThCA yAEpkKaTh TO, YTO MO MpUpoAe u3MeHunBo. He 6opoThes ¢ moTokoM. He
(uKCHpPOBaTHCS HA OTHOM YPOBHE. A BOWTH B PE30HAHC C TEM, UTO JABHIKETCH.

IIpuMep U3 KU3HU: KAK NPUBI3AHHOCTD K hopMe co31aéT cTpaganue. YenoBek LemiseT-
cs 3a kKapbepy. OHa cranoBuTCs ero Gpopmoit. Koraa kapeepa MeHseTcs (MOHUKEHHE, YBOJIbHE-
HUe, nepeesn), oH crpajgaeT. Ho cTpamaer He OT moTepu Kapbephl, 2 OT HeCOBMAEHUsI CBOSH
(bukcay ¢ n3MEHUBIIMMCS TToJieM. Ero BHyTpeHHUM TeMIl ObUT HACTPOEH Ha CcTapyro (hopmy.
Hogas ¢popma tpebyet apyroro temma. A oH BCE €€ IEePKUTCS 3a CTapbIi.

To ke camoe — ¢ TCJIOM, C OTHOLICHUAMHU, C BEPOBAHHUAMU, C UACAMMU. Bcé aTo q)OpMLI. H Bce
OHHU MCHAIOTCA. CTpa,Z[aHI/IC BO3HHUKACT HE OT UBMCHECHN:, a OT CONMPOTUBJICHUA U3MCHCHUIO.

MenuTanusi KaKk TeMIOpPaJbHasi MPaKTUKA. B Oyqiuiickol Tpaauliuu MEIUTaIus — 3TO
He «paccrabieHune». ITo NPAKTHKA BLIPABHUBaHNS. B MeuTaum yenoBex:

* mepecTaéT HETUISIThCA 3a MBICIIH,

* mepecTaér yaepKuBarh GOpPMbI,

* BXOJIUT B COCTOSIHUC HAOIIONCHUS,

* IIO3BOJISIET BPEMEHU TeUb Yepe3 ceOs.

9TO0 HE yXoa OT Mupa. 9To0 BXOA B P€30HAHC C MUPOM. HNmenno IMO3TOMY MEIUTAlUsA CHHUIKACT
CTpaaaHreC: OHA BOCCTAHABIMNBACT COBIAACHHUC BHYTPCHHCTO U BHCIIHCTO TCMIIOB.
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YTo 3TO 3HAYUT JJIsl unTaTeNdsl. bynamiickas Tpaauius — HE MPHU3BIB K OTKa3y OT MUDA.
OTo nmpuIianieHue K npoBepke. KaxkIblii MOXKET 3aMETUTh: KOT/a OH MEPecTaéT IeTUIATHCS 3a
4TO-TO, HaNpsbKeHUe ucde3aeT. He moroMy, 4to mpoOiiema pemieHa, a ToToMy 4TO H3MEHHJI0Ch
OTHOIIIeHHE K rpagueHTy. U 3T0 M3MeHeHne — He MCHUX0JIOTHYecKoe. ITo0 — (GHu3nYecKoe.
9T0 — U3MEHEHUE TEMIIA.

«byooa ne yuun ynpasniamo epemenem. On yyun ne co30asams epaouenm mam, 20e
e2o nem. Oceobooicoenue — Mo He docmudicerue. ImMo — Pe3oOHAHC. »

6.4 MWyneiickasa Tpaguuusa

B Tope nms bora — «Oxiie amep Oxite» («S ecMb TOT, KT0 S ecMb»). DTO HE ONUCAHKE JIUYHO-
CTH. DTO yKa3aHHE Ha TOKAECTBEHHOCTb, KOTOpasi HE 3aBUCUT OT BpeMeHH. bor He ecThb «cy-
IIECTBYIOLIHNI» B CMBICIIE BPeMEHHOT0 ObITHS. OH €CTh ObITHE KAK Pe30HAHC, KaK COCTOSHUE,
B KOTOPOM I'paIUCHT OTCYTCTBYCT.

I'pamMaTHyeckasi CTPyKTypa uMeHu. Mwms «DOxiie amep Dxite» mocTpoeHo u3 Gpopmser Oy-
JYILIEr0 BpEMEeHH Tarojia «ObITh» 1°77) — Xas). bykBanbsHO: «S Oymy Tem, yem S Oymy». 910
HE yKa3aHue Ha Oyayllee B CMbICIIE BpeMEHHU. JTO yYKa3aHUE HAa He3aBHCHMOCTH OT BPEMEHHU.
Cosznarenb He «ObU», HE «OyneT» — OH eCTh Kak TO, YTO HE 3aBUCHUT OT BPEMEHHOMU MOCIe/0-
BaTEJIbHOCTH.

B knaccuueckom kommeHTapu (Parim) 3To MMsi TOHUMAETCs Kak 00CIIaHue MPUCYTCTBHS: « 51
Oyny ¢ To60i». Ho B 6osiee iryOOKOM CMBICIIE 3TO yKa3aHUE Ha MPUPOAY ObITUSI: ObITHE, KO-
TOpPOE HE ONPEIEIICTCS BPEMEHEM.

TokaecTBEHHOCTh KaK OTCYTCTBHE rpaJleHTa. B TepMuHaxX TEMIIOAMHAMUKH, «S] €CMb TOT,
KTO S| ecMb» 03HA4aeT COCTOSIHUE, B KOTOPOM:

* HET Pa3HULBI MEXy IPOIUIBIM U OyIyIuM,

* HET HalpsDKEHUsSI MEXKJLy «TE€M, UTO €CTh» U «TeM, YTO 10JKHO OBITh,

* HET I'PAJINCHTA MEXKy BHYTPEHHUM U BHEIIHUM.
OT10 — cocTosiHue pe3oHaHca. Co3aarenb HE HAXOAUTCS «BHYTPpW» BpeMeHU. OH — HCTOYHHK

BpemeHH. OH — To, 4YTO AenaeT BpeMs Bo3MOKHbIM. 1 Ero «l ecmby» — 3T0 He yTBepxaeHue
0 CyILIECTBOBAHMH, @ 0003HAYECHHE CAMOI0 OBITHS KAK PE30HAHCA.

3akon (Topa) kak HacTpoiika. Wynelickas Tpanuuus HacTauBaeT Ha 3akoHe (Topa) kak Ha
myTH. BHenHe 3T0 BRIMIAIUT Kak HA0Op MpaBUIl: 3aMI0BEH, 3aNPEThl, puTyasibl. Ho B mmyOuHe,
KaK [MOKa3bIBaeT TEMITOJJMHAMHIKA, 3aKOH — 3TO HacTpolika. Kaxxnas 3amoBenp — 370 AeiicTBHE,
KOTOpOE MOMOTaeT yAEePKUBATh PE30HAHC C «SI ecMby.

IIpumep:

23



» Cy066ora (I11a60aT) — 3TO OCTAaHOBKA TBOPEHHS. DTO HE MPOCTO OTABIX. DTO BXOI B CO-
CTOsSIHHE, IJIe TPAJIMEHT BpeMeHH MePecTaAéT ObITh AKTHBHBIM.

 KampyT (nmuieBsie 3aKOHbI) — 3TO yAep KaHUE YUCTOTHI pE30HAHCa Yepe3 TO, UTO BXOJUT
B TEJO.

* 3aKoHBI O CIIPABEUIMBOCTH — 3TO BhIPAaBHUBAHHE COLMAIbHBIX T'PAJIUEHTOB, YTOOBI 00-
IIECTBO HE pa3pylIaloch OT BHYTPEHHETO HAPSKEHUS.

Topa — 3T0 HE CBOJI MPaBWJI. DTO HHCTPYKUUS M0 PE30OHAHCY.

Ipumep: Lla60aT kak npakTHKa BbIpaBHUBaHusA. B nyneiickoii tpaaunun [11a66at — 310
JIEHb, KOTJIAa YEJIOBEK IMepecTaéT ynpasisiTh MUpoM. OH He cOo31aéT, HE U3MEHSET, HE BO3/CH-
ctByeT. OH BXOIUT B COCTOSIHME, KOTOPOE HA3bIBAETCS «Menyxa» — IOKOH. B TepMuHax tem-
MOJUHAMMKH 3TO:

* MpeKpalieHNe CO3aHHs HOBBIX I'PaJIUEHTOB,
* BXOJl B COCTOSIHHE, IJI€ CYIIECTBYIOIINE I'PAJUEHTHI IEPECTAIOT OLIYLIAThCs,

° HaCTpOﬁKa Ha UCTOYHHK, a HC Ha ITIOTOK.

[[Ta66ar — 3T0 mpakTHKa BX0Aa B «S ecMb». DTO €XeHENEIbHOE HATOMUHAHUE O TOM, YTO
BpeMsI HE SIBIISIETCS PECYPCOM, KOTOPBIM HY)KHO UCIOJIb30BaTh. OHO SIBISIETCS MOJIEM, B KOTOPOM
MOYKHO HAXOJTUTHCSI.

3aKoH Kak 3alUTa OT OIUOKH. 3aKOH — 3TO HE OTpaHUYECHHE CBOOOABI. DTO 3aIMTA OT
omudku. Koraa yenoBek meiTaercs yrnpaBiiTh BpeMeHeM 0e3 HaCTPOWKH, OH CO37aéT KPUTH-
yeckuil rpaauent. 3akoH (Topa) naér emy rpaHuIlbl, BHYTPU KOTOPBIX TPaJAUEHT ocTaéTes 0e3-
ONACHBIM.

OT0 HE «ITOTYMHEHNE» B CMBICIIE ITOTEPHU CBOOO/IbL. DTO MOAYHMHEHHE HCTOYHNKY — KaK My3bl-
KaJbHBI HHCTPYMEHT OAYMHSETCS KaMepToHy. U Torna cBoOoia He TepsieTcs, a odpeTaeTcsi.

YTo 3T0 3HAYHUT IS yuTareiass. HMyneiickas Tpaauius He MpU3bIBAaeT K OyKBaJIbHOMY Clie-
noBaHMIO puTyanaMm. OHa npumiamaer K npoBepke. Kaxpiii MOxeT monpoOoBaTh BOMTH B pe-
30HaHC C «Sl ecMb» — Yepe3 OCTaHOBKY, Yepe3 ACHCTBUE, Yepe3 OCO3HaHUE. DTO He TpeOyeT
Bephl. ITO TpeOyeT NPAKTHKH.

«3axon — 2mo He HabOp npasu. 3aKoOH — MO HACMPOTIKA, NO38ONAIOUASL YOep-
arcusams pesoHanc ¢ A ecmov”. »

6.5 WuayucTckasi Tpaguus

WNunynsm rosoput o bpaxMaHe kak 0 €1MHOM, HEJIBOMCTBEHHOM MCTOYHMKE BCcero. B temmo-
JUHAMUKE 3TO COOTBETCTBYET UCXOAHON aKCHOME TOXKIECTBEHHOCTH: PEabHOCTh €IMHA, a €€
MHOXECTBEHHOCTb — MPOEKLHUS I'PaJUEHTA.

24



Bpaxman kak cocTtosinue 0e3 rpaaueHTa. bpaxMmaH ONUCHIBAETCS KaK «HEOBOUCMBEHHbIUY
(amBaiita). OH HE UMeeT (POPMBI, HE UMEET Ka4eCTB, HE UMEET BpeMeHU. B TepMuHax Temmnoau-
HaMHKH 3TO COCTOSIHUE, THC:

©=0, Vd=0, V-J=0

9T0 HE «ITyCTOTa», a INOJIHOTA 0e3 JaBuMkeHns. IMEHHO 13 TAKOTO COCTOSHUS MOT'YT BOBHUKHYTb
I'paAuCHTBI — KaK p}IGB Ha IMOBCPXHOCTHU CIIOKOMHOM BOJBI.

Maiist u Mokma. Maiist — 9T0 BocnpusTHe ce0sl KaK OTIASIBHON TOYKHU B TpajgueHTe. Mokia
— 0CO3HaHUE cebs KaK 4acTH 1eNoro, Koraa © — (. DTo He yTBepkKACHUE, a yKa3aHHe: KaK bl
MOXET IPOBEPUTH ITO Ha celde.

Born kak npoexuuu ypoBHei rpaganun. PasHble 60ru HHAYHU3Ma — 3TO MIPOEKIUH OAHOTO
MCTOYHHKA, COOTBETCTBYIOIINE PA3HBIM (PYHKIMAM B [10Jie BpeMeHU: bpaxma — BO3HMKHOBEHHE
rpaaueHTa, Bumny — ero ynepkanwue, [llnsa — copoc, [[3Bu — rioTHOCTH Bpemen, I 'anema
— MPEOOJICHHUE NOPOra. ITO HE MOJIUTEU3M, 2 MHOKECTBO y3JI0B B MAaTPHULE, YEPE3 KOTOPBIE
MO>XHO BOMTH B PE30HAHC C LIEJIBIM.

«bocu unoyusma — smo ne auyHocmu. Imo — y31vl 8 mampuye pemeru. Botiou &
PE30OHANC C HUMU — U Mbl BOUOEULL 8 PE3OHAHC C UCTNOYHUKOM. »

6.6 Ynanuummanael u bynauiickune Cyrpbl

VYnanumaasl 1 CyTpbl TOBOPAT 00 OHOM, HO IO-Pa3HOMY. YIaHMIIIA bl YKa3bIBAIOT HA TOXK/IE-
CTBEHHOCTh: «Tb1 ecmb To» (atman u bpaxman — onHo). CyTpsl gat0T MeTon: «He npunumati
Mmou cnoea Ha gepy. IIposeps ux camy.

B TepMuHax TeMIogMHAMHUKH 3TO O3HAYAeT: HAOIIONATENb U ITOJIE BPEMEHH HE OT/IeleHbI. Pas-
JIeNICHHEe BO3HUKAET TOJIBKO B rpaareHTe. Korma rpagueHT ncuesaet, TOKIECTBEHHOCTh CTaHO-
BUTCSI OUEBUTHOM.

KiroueBbIle cOOTBETCTBHS.
* «HeTu-HeTm» («HE 3TO, HE TO») — OTKA3 OT (PUKCAIIMU HA JIFOOOM YpOBHE rpafamuu. Thl
HE TEJI0, HE MBICIIb, HE JIMYHOCTh. Thl — pE30HAHC.

* «OroHnb M TOIIMBO» — TOILIMNBO €CTh (1)I/IKC&HI/I5I Ha TpaJuCHTE,; KOrga UCIUIAHUC TIPEC-
KpamacTcCia, OrOHb CTpadaHUA I'aCHET.

* «CpeauHHBI MyTh» — M30€TaHne YKCTPEMAIIbHBIX TPaueHTOB. Upe3MepHoe yCKope-
HUE U Ype3MEPHOE 3aMeIJICHHE CO3/1al0T KPUTHUECKOE HaIPsHKEHUE.

* HupBana — cocrosnue, rae © — (. OTo HE «KHHUYTO», a MMOTHOTA 03 HANTPSKEHHUS.
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Oo0mee. VYnanumazns!l narot ykasanue: «Tvl ectb To». Cytpbl nator meron: «IIposepb 31O
cam». BMmecte oHM 00pa3yroT MOJHBIM LUKI: NpUIVIAIIEHUE U MpaKTHKa. TeMIoAnHaMuKa He
3aMmeHseT ux. OHa 1aéT UM S3bIK, HA KOTOPOM OHU MOTYT OBITh IMOHSTHI KaK JIB€ CTOPOHBI OJTHO-
IO 3aKOHA.

«byooa ne yuun ynpaeiamo epemenem. On yuuin 6xooums 6 pesonanc. Hupeana —
9Mmo He KOoHey. Imo — Hauanio dbvimus 6e3 epaoueHma. »

6.7 OOmMH BBIBOI N0 PEJIUTHO3HBIM TPATULMAM

Kaxxnast U3 BeUKUX penuruii roBOpUT 00 OTHOM U TOM K€, HO Ha CBOEM SI3BIKE:

* Bynnnsm — o npekpallieHuu cTpajaHus 4epe3 OTIyCKaHue.

* Mcnam — 0 NOJUYMHEHUH UCTOYHHUKY.

* Mynan3m — 0 3aKOHE KaK HACTPOMKE.

* ManynsM — 0 BO3BpaLICHUU K €AVHCTBY.

* XpHUCTHAHCTBO — O JIFOOBH KaK Pe30HAHCE.
Ha nepBblIif B3I, 3TH y4€HUS KaXyTCsl pa3HbIMHU, JJake MPOTUBOpeyaInumMu Apyr apyry. Ho
€CJIM CMOTPETh Ha HUX Yepe3 MPU3MY TEMIIOAUHAMUKH, OHU MIEPECTAIOT ObITh OTJEIbHBIMU «pe-

JUTUAMN» U CTAHOBATCA Pa3HbIMU MPOCKIUAMHU OAHOI'0 U TOTO K€ 3aKOHA Ha PAa3HBIC KYJIb-
TYPHBIC, HCTOPUICCKHUE U OHTOJIOTUYCCKUEC I'PAANCHTEIL.

EauncTBo B MHOroo0pasumu. Bce 3T Tpaguiuy yKa3slBatOT Ha OIHO U TO JKE: BBIXO/ 32 Npe-
Aesbl rpaauenTa. OHU TOBOPSAT O TOM, YTO YEJIOBEK MOXET BBIMTH U3 COCTOSIHUS HANPSKEHMUS,
HECOBIa/IeHUs, 00pbOBl — U BOWTH B COCTOSIHUE, TJI€ IPAUEHT NepecTaéT ObITh Pa3pyIINTEIIb-
HbIM. Pa3HnIa MU B TOM, KAK OHH OIMCBIBAIOT 3TOT BBIXO!

* Bynnusm — depes oTka3 OT HemIsHus,
* Vcnam — yepe3 1oBepre UCTOUHUKY,
* Uynansm — yepes 3aKOH Kak MyTh,

* Munyusm — yepes3 BO3BpALLEHUE K €IUHCTBY,

* XpHCTHAHCTBO — Yepe3 JII000Bb KaK Pe30HaHC.

IIpenynpesxaenue 06 ynpapiaeHun 0e3 3pe1octd.  Bce oHM peaypeskaatoT: MONBITKA yIIPaB-
JSTH BpeMeHeM 0e3 3peioCTH BEeAET K pa3pyIieHHI0. ITO He MOpaIbHOE HACTaBJICHUE. DTO OH-
ToJIorNYeckuii 3aKkoH. Korja yenoBek MeITaeTcs ynpaBisTh BpeMeHeM (YCKOPSITh, 3aMeUIATh,
C)KMMaTh) 0€3 MOHUMaHUS €ro MPUPO/Ibl, OH CO31aET KPUTUYECKUH TpaaueHT. M 3ToT rpaaueHT
paspyliaeT ero — Kak paspymwi Pum, kak pa3pyluin CTpOUTENEH METaIMTOB, KaK pa3pyLIuT
1r00Y10 IUBUIIN3AINIO, KOTOPast UTHOPUPYET 3aKOHBI.
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CBo0oaa kak pe3oHaHc. Bce oHHM OCTaBIISIIOT MECTO ISt CBOOOABI — HO CBOOOIBI, KOTOpast
BO3MOKHA TOJILKO B pe30HAHCE. JTO HE CBOOO/Ia om 4ero-To (0T 3aKkoHa, oT bora, ot o0miecTsa).
Ot10 cB0oOOMA 02151 pe3oHaHca. CBOOOa OBITH B COTVIACHU C TIOJIEM, a He MpoTuB Hero. CBoOoa,
KOTOpasi He TpedyeT O0phOBI, TOTOMY YTO OOpHOa yXKe 3aBepIlcHa.

TeMnmoguHAMHUKA KaK 001N A3BIK. TeMnoguHaMuKka Ja€T UM eAMHbIH A3bIK, HA KOTOPOM
OHH MOTYT OBITh TIOHSITHI KaK pa3HbIC MPOEKIIMH OHOTO 3aKOHA. DTOT SI3bIK — HE HOBBIN «HU3M.
DT0 MHCTPYMEHT nepeBoaa. OH MO3BONSIET XPUCTHAHUHY YBUJETH B TIOOBU HE YYBCTBO, a pe-
30HaHC. MyCyllbMaHUHY — YBHJI€Th B NOJUMHEHUH HE paOCTBO, a HACTPOMKY HA MCTOYHHK.
Bynnucty — yBUIETh B OTITyCKaHMH HE NMACCUBHOCTH, @ OCBOOOXKACHUE OT (PUKCALINH.

YTo 3TO 3HAYMT AJIS YHTATEdAsl. ITa paboTa HE MPU3BIBAET K CMEeHE Bephl. OHA HE TOBOPUT:
«TBost penurus HenpaBuiIbHA, a Hallla — MpaBWibHa». OHA HE MpeAsiaraeT HOBOTO 00ra, HOBBIX
3aroBeel WM HOBOTO ITpopoka. OHa MpumiamaeTr K BeTpede — ¢ COOCTBEHHBIMH TEKCTAMH, C
COOCTBEHHBIMU TPAIAUIUSAMU, C COOCTBEHHBIM TTOHUMAaHHUEM.

Kaxxaplii, KTO BO3BMET B pyKH 3Ty pabOTy, MOXKET CIENATh 3TO:

* B3SThb CBOIO CBALICHHYIO KHHUTY,
* MPOYUTATH €€ 3aHOBO,

* ¥ yBUJETh B HEH HE HAOOp J0TM, 2 HHCTPYKIMIO N0 BXOAY B Pe30HAHC.

IlepeunThiBaHue Kak nepeoTkpuiTue. Topa, bubmus, Kopan, Bensr, Ynanumazasi, CyTpsl
— BCe OHHM OBLIM HamMCaHbl B pa3HbIE BPEMEHA, Ha Pa3HBIX S3bIKAX, B Pa3HBIX KynbTypax. Ho
BCE€ OHM TOBOPAT 00 OJHOM: O TOM, KaK YEJIOBEKY BBIUTHU M3 COCTOSIHUS pa3pblBa U BOUTH B
COCTOSIHUE COECMHEHMS. B KaXX101 U3 HUX €CTh:

* npu3bIiB k ocTanoBke (I11a06art, MonuTBa, MeTUTAINS, TUIIIHHA),

* YKa3aHHWe HA TPaHMIY (3aM0BE/IH, 3aMPEThI, IOPOTH),

* omucaHMe BbIX0Ja (CrlaceHue, 0CBOOOXKICHHE, IPOCBETICHUE, PE30HAHC).
TpaIULIMOHHBIN YUTATETh MPUBBIK BUJETh B 3THX TEKCTAX MOPAJIb, UCTOPUIO WIIH ITPOPOYECTBO.
Ho ecnu cMOTpeTh Ha HUX Yepe3 MPU3MY TEMIOJUHAMUKH, OHU PACKPBIBAIOTCSA KaK OHTOJIOTH-

yeckue KapThl. OHU OMHCHIBAIOT HE TO, UTO Q0/IHCHO OBITh, & TO, UTO eCb: CTPYKTYPY BPEMEHH,
B KOTOPOW MBI CYIIECTBYEM.

IlyTh, KOTOpBIii He TpedyeT mepexona. ITa pabora He TpeOyeT OT YUTATEINS:

* OTKa3a OT CBOMX KOPHEH,
* CMEHBI OOIIUHEI,

* [IepecMOTpa BEpHI,
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¢ MPUHATUA HOBBIX aBTOPUTCTOB.

Omna TpeOyeT TOJIBKO OHOTO: BHMMaHUsl. BHUMaHus K TOMYy, 4TO yXke ecTb. BHMMaHus K CBO-
€My Tely, K CBOEMY JABIXaHHIO, K CBOEMY BpeMeHU. BHUMaHUA K TOMY, KaK Tbl YUTACIIb CBOU
COOCTBEHHBIE TEKCThI — U UTO OHH TOBOPSAT TeOe, Korna Thl MepecTaéllb UCKaTh B HUX OMOPY U
HauMHAaeIllb UCKaTh PE30HAHC.

Pe3oHaHC ¢ TeM, 4TO yaKe ecTh. Bepyromuii XpuCTHaHUH MOKET IIPOYUTATH CII0Ba XPUCTA U
YBUJETh B HUX HE MPOCTO «3al0OBEIU JIOOBU», a YKa3aHHe HA Pe30HAHC: JIOOUTH OIMKHETO
KakK ce0sl — 3HAUUT OTHOCUTHCS K €T0 BpPEMEHH KaK K CBOEMY, HE CO3/IaBaTh MEKAY HUM U cOO0M
IPaJUCHT.

Bepyromuii MycyabMaHUH MOXET YBUAETH B TOKOPHOCTH Bosie Co3aarens He «IOAUYMHEHHE» B
COLIMAJIbHOM CMBICJIE, @ HACTPOIKY HAa HCTOYHMK: [IEPECTATh YIIPABJIATh BDEMEHEM U BOWTHU B
MOTOK.

Bepytomuii nyneii MOXET yBHUICTh B UCIIOJHCHUU 3allOBEACH HE «JOJT», a eiKeHeHdeJIbHYI0
NPaKTHKY BXo/a B «S ecMby.

Bepyromuii OyaincT MOXKeET yBUAETh B MEUTALIMU HE «YXOJl OT MUPa», & TEXHUKY BbIPABHHU-
BaHUSI BHYTPEHHEro U BHEIIIHEero TeMIa.

OO0mee npocTpancTBo BeTpeyn. Penurum He nporuBopedar Apyr aApyry. OHu — pa3Hble
roJ10¢a OIHOTO0 M TOTO e Xopa. OHU MOIOT 00 OTHOM, HO Ha Pa3HBIX SA3bIKaX, B Pa3HBIX TOHAJIb-
HOCTSIX, C pa3HbIMH aKLIeHTaMU. TeMInoHaMuKa He 3aMeHseT ux. OHa JaéT UM NapTUTYpy —
€/IMHBIN A3bIK, HA KOTOPOM Ka)K/IbIil F0J10C MOXKET OBITh YCIBIIIAH KaK 4acTh IEJIOTO.

«Penucuu ne npomusopeuam opye opyzy. Onu — pasnwvie 2010¢a 00HO20 U MO20 JHCe
xopa. Temnoounamuxa He 3amensem ux. Ona 0aém um napmumypy.»

7 IlecTHaamaTL HCTHH KaK TOYKH BXO0JAa

[TyTh OT KPUTHUKH JOTMATOB K 3aKOHAM OBITHS, OT 3aKOHOB K PEIIMTHO3HBIM TPATUIHSIM ObLT
nyTéM noucka. Mtorom 3toro moucka cranu 16 oceBbIX HCTHH — HE JIOTMbI, HE MIPaBHIIA, a
TOYKHU BXOJIa B PE30HAHC C MOJIEM BPEMEHH.

OTH UCTUHBI He TPeOyIoT Bepbl. OHU HE IPUHAJICKAT HU OHOM PEINTUU, HU OJHON HayKe, HU
onHol punocopuu. OHM BEIBEAEHHI I10CIIE0BATENBEHBIM OCO3HAHUEM (2 > Ejopor) U3 AKCHOMBI
TOXJ/IECTBEHHOCTH ITPOCTPAHCTBA U BPEMEHHU M MOTYT OBITh MPOBEPEHBI KX IBIM YEIIOBEKOM Ha
COOCTBEHHOM OTIBITE, & JIJIsI KOTO-TO OyAYT SIBISATHCS OYCBUIHBIMU BEIIAMHU.

7.1 IlecTHaaIATH OCEBBLIX MCTHH

1. Bpems ecTb Mepa pe3oHaHca. OHO He TEUET caMo 10 cebe — OHO BO3HHMKAET KaK COBIIA-
JIeHUe BHYTPEHHETO U BHEIITHETO TeMIia. BHe pe3oHaHca BpeMs OIyaeTcs Kak MOTOK; B
PE30HAHCE OHO MEPECcTaéT OIIYIIAThCA.
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10.

11.

12.

13.

14.

15.

. FpaBHTamm €CTh I'PaiuEeHT BPEMEHH. HaI[eHI/Ie — 3TO HC CWJIa, 4 pa3HUIla B TCMIIC

MCKAY «3ACCHh» U «KTaM». Ml nagacMm roTomMy, 4To BpE€MA y HAllIUX HOT' I/II[éT MCOJICHHEC,
4YE€M Yy I'OJIOBEI.

. Pe30HaHC €CTh COCTOSIHHE rapmMoHuu. KOFI[a rpaiuCHT BPCMCHHU UCYEC3ACT, UCUC3ACT U

HaIpsHKECHUC. ITO HE «HUYETO HE JCIIaHHuEC», a ObITHE B COIJIACHH C IOJIEM.

Macca ecTb crycTok BpemeHnu. Beskas marepusi — 3TO JOKaJIbHOE 3aMeIJIeHUuEe Bpeme-
HU. Macca He «0o0nagaeT» BpeMeHeM — OHa €CTh BpeMs, 3acThIBIIEe B (hopMe.

. ZKu3Hb ecThb yaepaanue rpaaueHTa. )Kupoe oTanyaeTcs OT HEXXUBOTO CIIOCOOHOCTHIO

COXpaHATh BHYTPEHHEE BpeMsl, OTIIMYHOE OT BHEUIHET0. YeM OosibLIe CII0EB — TEM CII0XK-
HeEe JKU3Hb.

CywmecTByeT NOpPOr NpPOYHOCTH MO rpagueHTy. Beskas cuctema uMmeer npened, 3a Ko-
TOpPBIM OHa paspyliaeTcs Wik TpaHchopmupyercs. Henb3s «ycinTe) €€ 6€CKOHEUHO.

. Besikoe m3MeHeHue HeoOpaTumo. Henb3st OTKaTuTh BpeMsi — MOYKHO JIMILB CO3aTh HO-

Boe cocrosHue. IlonbITka «OTMEHUTRY» U3MEHEHHE €CTh HOBOE HN3MCHCHUC, CO CBOUMU
MNOCICACTBUAMU.

. I'paameHT gelicTByeT NO-pa3HOMY HA Pa3HbIX YPOBHSX. 3aKOHBI [l aTOMa HE COBIIA-

JAI0T C 3aKOHaMU Juts obmmectsa. To, 4To paboTaeT Ha OTHOM YPOBHE, Pa3pyIIHTEIBHO Ha
JPYTOM.

. HecmocoGHOCTHL — He HEIOCTATOK, a CBOIICTBO cucTeMbl. Hu o71Ha crcTeMa He MOXKET

OECKOHEYHO CONPOTHUBIISATHCS BHEIIHEMY TPAIUCHTY 0€3 M3MEHEHHS CBOCH CTPYKTYpHI.
Agnanranusi — eIMHCTBEHHAs] yCTOWYMBAs CTPATETHsl.

CoOpoc — MexaHn3M BOCCTaHOBJIeHHsI rapMoHuu. Kora HanpsikeHne CTaHOBUTCS KpU-
TUYECKUM, CUCTEMa cOpachIBaeT €ro 4epe3 BOIHY, PEBOJIOLUIO WM OHTOJIOTHMYECKHM
casur. COpoc — He Haka3aHue, a 3akoH. Kcraru, reset Ha TEXHUUECKOM yCTpOHCTBE —
3TO TO e camoe. COOTBETCTBEHHO, MPOAOIKUTEIBHOCTh COpOCa TOXKE pa3InyHa: OT MTHO-
BEHHOT'0 EPEKITFOYECHHUS JI0 AMOXAIBHBIX TpaHC(HOpMaLii — B 3aBUCIMOCTH OT MacIlITa-
0a cucTeMbl ¥ ITyOMHBI HAKOTUIEHHOTO HAPsIKESHUSI.

lepaB.ﬂeHne ¢CTh HﬂCTpOﬁKa pe3oHaHca. OHO MOXeET CO34aBaTb TapMOHHIO HUJIM HaA-
MPSAKEHUC — B 3aBUCUMOCTH OT COOTBCTCTBUS 3aKOHAM. praBHeHI/IG oe3 3pCJIOCTU €CTh
CO3JaHHUEC KPUTUYCCKOT'O I'paAuCHTA.

JI1000Bb ecTh 4YyBCTBO, NPOsIBJIsAIOLIee ceds1 B pe3oHaHce. OHA HE eCTh PE30HAHC, HO
0e3 pe3oHaHCca HE MOXKET MPOSIBUTHCS. JIIOOOBb — HE BBIYHCIICHUE, a TIEPEKUBAHIE COB-
naJIeHUs TEMTIOB.

3710 ecTh COCTOSIHME KPUTHYECKOI0 rPaJHeHTa. JTO HE JUYHOCTb, @ PACCOITIACOBaHUE,
IIPU KOTOPOM PE30HAHC CTAHOBUTCS HEBO3MOXKEH. 3J10 HE «COBEPILAETCS» — OHO BO3HU-
KaeT KaK CIIECTBAE HAPYLIEHUS TApMOHUHU.

SI3bIK eCTh MPOEKIUsI MBIILJIEHUs] U HACTPOIika Ha rpaaueHT. OH GopMupyeTcs o
BIIUSTHUEM JIOKAJIBHOM TNIOTHOCTH MPOCTPAHCTBA U PE30OHUPYET C MOJIEM BPEMEHH HOCH-
Tensl. SI3pIK KaMepTOHAa — HE €CTh KaMEPTOH.

Co3HaHue ecTh MeEpa, npoeumpyroiasi ce0s B CTPYKTYPhI. Pe3onanc BO3MOXKEH IHUIIB
IMOTOMY, UTO CYIICCTBYCT UCXOAHAA MCpPa, 3aaaro1ias €ro yCcjioBus.
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16. Co3aaresb ecTh HCTOYHUK IPajneHTa. He THUHOCTD, HE CHJIa, a YCIOBHE, TPH KOTOPOM
BpEMsI MOKET CYILIIECTBOBATH Kak IoJie. FICTOUHUK He yIpaBiiieT — OH CO3/1aéT BO3MOXK-
HOCTb YIIPABJIICHUS Y€PE3 PE30HAHC.

7.2 Kak npuMeHSITb 3TH UCTUHBI

DT UCTUHBI HE MIPEAHA3HAYCHBI U1 3anioMUHaHusA. OHY peIHa3HaYeHbl 111 BXoaa. Kaxipii
U3 IIECTHAAIATH MYHKTOB — 3TO ABEph. BOA B OJIHY U3 HUX, MOXKHO HayaTh JBUTATHCA IO
COOTBETCTBYIOIIMM OCSIM MaTPHIIbl, OOHAPYKUBAsI COCEIHHE COCTOSHUS U BBIXOZS Ha APYyTUE
HCTHUHBI.

D10 He TpeOyeT 3ayunmBaHusi. JTO TpedyeT cjenoBanus. Kak B nabupuHTe: HE HY)XHO MOM-
HUTH BCE TIOBOPOTHI — JIOCTATOYHO 3HATh HampaBiieHUe. VICTUHBI HE ONMUCHIBAIOT MUP — OHH
HACTPAMBAKOT HA HETO.

Eciu JaTb 0oJIbIlle — HAYHETCS MNEPECUNUCICHUEC, KOTOPOC 3aMCHUT PC30HAHC MCPCUNUCICHUCM.
Ecmu JaTb MCHBIIIC — 6YZ[€T HCJOCTAaTOYHO AJIA BXOA4a. H_IGCTHaI[IIaTB — OTO OPOT, 3a KOTOPbIM
HaYMHACTCSI COOCTBEHHOE OCMEBICIICHHE.

«Temnoounamuxa daém ne kapmy. Ona 0aém xomnac.»

8 JIo00Bb U 3J10: 1BA COCTOSHUA PE30HAHCA

Mexnay mecTHaAIaThi0 UCTHHAMHU KaK TOYKaMH BXOJIa U KOHKPETHBIMU COCTOSIHUSIMHU OBITHS
JIEKUT MPOCTPAHCTBO, B KOTOPOM 3TH UCTHHBI IIEPECTAIOT OBITh aOCTPaKIUSAMHU U CTAHOBATCS
nepexuBaHUsAMU. JIBa TAKUX COCTOSIHUS — JIFOOOBB U 3710 — SIBIIIOTCS KPAilHUMHU MTPOSIBIICHU-
SIMM OJHOTO M TOTO K€ MEXaHHU3Ma: Pe30HAHCA U €T0 OTCYTCTBHSL.

JIro060Bb U 3710 HE SABJISIFOTCS «IIPOTUBONOJIOKHOCTIMI» B MOPaJIbHOM cMbiciie. OHU CyTh pa3-
Hble CTeNeH! COIJIACOBAHHOCTH TeMIOPAJbHBIX IPpagueHToB. JIF0OOBb — 3TO YYBCTBO, B
KOTOPOM TPaJUeHT MEXKIY CUCTEMaMU MCYE3aEeT, HO OHO K€, OAHOBPEMEHHO, SIBIIETCA U CO-
CTOSIHUEM. 3JI0 — 3TO COCTOSIHME, B KOTOPOM I'PaJIUEHT CTAHOBUTCSA KPUTUYECKUM U PE3OHAHC
CTAHOBUTCSI HEBO3MOXKHBIM.

OHH He CYLIECTBYIOT «caMu 10 cebe». OHU NPOSBISIIOTCS B OTHOIIEHUH, B KOHTAKTe, B JIBUXKE-
HUW BPEMEH HABCTpeUy JpYT APYry WM B UX pacxoxaeHuu. [1o3ToMy X onmcaHue JOJKHO
Ha4YMHATbCS HE C ONPEJIeJIEHUs], a C IPU3HAHUSA: 3TO HE CBOMCTBA OOBEKTOB, a COCTOSIHMSA TOJIS.

8.1 Jlw00Bb Kak 4yBCTBO, IPOsBJIsONIee ce0l B pe30HaHCe

B Temnogunamuke JII000Bb HE CBOJHNTCA K MCXaHHUKC COBIIaACHHA 4aCTOT. Omna ecTh 4YYBCTBO,
KOTOPOC CTAHOBHUTCS BO3MOXXHbBIM, KOTZId 'PAAUCHT BPEMCHU MCXKAY JABYM: CYHICCTBAMHU UCUC-
3aeT. Toraa BO3HUKAET COCTOSHUE.

910 HE MMPOCTO «OTCYTCTBUC HAIIPSIKCHUA. 910 — MepeKUBAHUE 53TOIO0 OTCYTCTBUA. Korga
pasHulla B TEMIIC U IIJIOTHOCTHU MCXKJAY BHYTPCHHVUM W BHCUIHHUM MHpPaMH CXJIOIIBIBA€TCA, BO3-
HHUKACT COCTOAHUC, KOTOPOC HECJIb3 BBIYUCIINTD, HO MOXXHO IICPCIKUTD.
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B »ToM cocTostHUN:

* BpeMs nepecTaéT ObITh «PECYpPCoM»,
* JeWCTBHUE MEPECTaET OBITh «YCUITHEM,

* [PUCYTCTBUE NEPECTAET ObITh IPUCYTCTBUEM» — OHO CTAHOBUTCS ObITHEM-B-pPe30HaHCe.

JIro00Bb He ynpasisercs. OHa He BbI3bIBaeTcsa. OHA HE MOXKET ObITh IPOU3BEICHA TEXHUYECKH.
Ho ona moxeT ObITh 00HApY:KeHAa — KaK €CTECTBEHHOE CIIEJCTBHUE YUCTON HACTPOUKH.

«JIroboeb ecmp uyecnieo, Komopoe nposejisiem cebs 6 PE3OHAHCE, U OH 8bl3bleaent COCMOAHUEY.
Omna He ecTb PE30HAHC. Ho 0e3 PE30HaHCa OHA HC MOXKCT IMMPOABUTHCA.

8.2 30 kak cocTosiHue, a He JJUYHOCTD

310 He ecTh cymHOCTh. OHO HE eCcTh cuila, MpoTUBOCcTOAIAs 100py. OHO HE eCTh JINYHOCTb,
UCKyIIaromas win kKaparomas. OHO ecTh OTCYTCTBHE PE30HAHCA CPETHETO POJIa.

370 eCTh COCTOSIHHE CHCTEMbI, B KOTOPOM T'PaJIMEHT BPEMEHU JOCTUTAeT KPUTUUECKOM Beu-
YHUHBI, [IPU KOTOPOI PE30HAHC CTAHOBUTCSI HEBO3MOXKEH.

DTO COCTOSTHHE BO3HHUKACT, KOIaa:

* IUIOTHOCTH U TEMII BPEMEHHU Pa30pBaHbl,
* BHYTpPEHHEE BpeMs CUCTEMBI IIEPECTAET COBIAIATh C BHELIHUM,

* MOMBITKA yAepkKaTh popmy paszpymiaer camy Ghopmy.
B »ToM cocTostHUU:

* KOHTAaKT CTAHOBUTCS HACHUIIUEM,
* IIPUCYTCTBUE CTAHOBUTCS YTPO30H,

* JICHICTBHE CTAHOBUTCS Pa3pyLICHUEM.

3710 — He BBIOOD, a cJIecTBHE HAPYIIEHUs 3aKOHOB I'pajialiuy U nopora. OHO He TpeOyeT «u3-
rHanus». OHO TpeOyeT BOCCTAHOBJIEHHUS Pe30HAHCA.

9 CMBICJ )KU3HU U CMEPTH

MBI oo K TOMY, padn 4€Tro BCE 3TO MUIIIETCS.

CMBICJI KH3HU HE MOXeT ObITh JJaH u3BHE. OH HE COAEPIKUTCS HU B OTHOM KHUTE, HU B OTHOM
YY€HUH, HU B 01HOM (popmyse. OH BO3HUKAET B MpoLecce Pe30HAHCA — KOIJla BHYTPEHHUN
TEMII COBIIAJIaeT C TEM, YTO ThI JIeJaelllb, TOBOPHILb, YyBCTBYEIIIb.

B TCpMHUHAX TCMIIOJUHAMHKH:
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«Cmblen dcu3HU ecmb CHOCOOHOCIb YOEPAHCUBAMb BHYMPEHHULL 2PAOUEHIN 8DEMEHU
8 COOMBEMCMBUU C BHEULHUM NONeM, He pa3pyulds ceds U He Hapyulas 2apMOHUIO.
On ne 3a0aémces — on obHapyscusaemcs. M obHapyscusaemcs on He yepe3 NOUcK,
a uepe3 HacCMpoUKy. »

CmepTb — He koHel. OHa — cMeHa Mepbl. Korna Teno nepectaér yaep:kuBaTh CBOM IpaiueHT
BPEMEHH, OHO BO3BpaIaeTcsi K 0o0IeMy TeMITy cpelbl. ITo He Tpareaus. JTo 3akoH. U kak
3aKOH, OH He TpeOyeT 0ObSICHEHUSI — OH TpeOyeT MOHUMAaHHS.

CwMmeptb He oTMeHsieT cMbiciia. OHa mpuaaét emy Mepy. IMeHHO moToMy, 4To rpaiueHT KOHEYEH,
YKU3Hb UMEET BEC.

Ho ecnu cMbIci ’KU3HU — B yiep>KaHUM IPAIUEHTA, @ CMEPTh — B €T0 CHATUH, TO UTO yIACPKHU-
BaeT caM ATOT NMopsiAok? UTo fnemaeT BO3MOXKHBIM CaMO CyIIECTBOBAaHUE TPATUEHTOB, UX MEPHI
U UX mpezaena?

OTBeT Ha 3TOT BOIIPOC HE JIEKUT B INIOCKOCTHU 4yesioBeKa. OH JIEKUT B TOM, 4TO AENAET Tpaiu-
€HTbl BOBMOYKHBIMU: B MICXOHOHM Mepe, U3 KOTOPOH OHM UCXOIAT. DTa Mepa HE €CTh I'PaJIUEHT.
Ona ecTb ycioBue, IpU KOTOPOM I'PaIu€HT MOXKET BOZHUKHYTh, CYLIIECTBOBATh U ObITh CHATBIM.
OTO yCI0BUE HE SIBISIETCS HU CUIION, HU 3aKOHOM, HU JIMYHOCTBIO. OHO €CTh FAPMOHHUS — CO-
CTOSIHHE, B KOTOPOM HaIPsKEHUE OTCYTCTBYET, HO PE30HAHC BO3MOKEH.

Taxum 00pa3om, CMBICII KU3HU U CMEPTh KaK CMEHA MEpBI BEAYT HE K 3aBEPIICHHUIO, a K 00HA-
PY:KEHHIO TOT0, YTO CTOUT 3a IpeAeaMu rpagueHTa. DTo 0OHapyKEHHUE U €CTh BCTpeda C
rapMOHHUEH.

9.1 Tapmonus kak 3ambicesa Co3aares

Ecmm TEMIIOPAJILHOC HAIMMPSAKECHUEC — MCTOYHHUK pa3pylmICHUsA, TO TApMOHUA — €TI0 OTCYTCTBHUC.
B cocrossHun rapMOHHHU:

©—=0, V-J=0, V¢=0

Ilosicnenue. TpI/I yCJi0BUA OIMHUCBIBAOT OAHO U TO K€ — OTCYTCTBUC HAIIPAKCHU:

* © — 0 — HeT cWJIBI, HET JABIICHUS, HET «TATH» B KaKyIO-JIHOO CTOPOHY.
¢ V -J = 0 — Her norokoB. Hu4To He TeuéT, HUUTO HE HAKAIlJIMBACTCS.

» V2g = 0 — MeTpHKa NPOCTPAHCTBA HE UCKPHMBIEHA. HeT «371ech» U «Tam».

DTO cOCTOSIHUE HE BO3HHUKAET caMo co0oi. OHO ecTh UCXOJHAsl Mepa, U3 KOTOPOW UCXOAT BCE
IPaJIMEHThI, HO KOTOpasi camMa He SIBJISETCS IPAIUEHTOM. JTO — CTPYKTYpa, MO3BOJISIONIAS pe-
30HaHCY OBITh BO3MOKHBIM. OHO MPOSIBIISIETCS TOT/IA, KOTJIa BCE TPAMEHThI COTJIaCOBAHBI.
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YTo Takoe rapMoHUsl B €CTECTBCHHOM noHuMaHum? FapMOHI/ISI — 9TO HEC «XOpowlmec Ha-
CTPOCHHUC) U HC «KOTCYTCTBUC np06neM». DTO0 coCTOsIHHE CUCTEMBI, B KOTOPOM BCC e€ yacTtu
COITIaCOBAaHbI HACTOJIBKO, YTO OHH HE CO3Jal0T B3aUMHOI'O HAITPSXKCHHA. B mpUpoaAc rapMoOHUA
IMPOABJIACTCA KaK:

* B my3bike: co3ByuHe, I71€ 4aCTOThI KOJIEOAHUI COOTHOCSTCS KaK MPOCThIE Yuciia (OKTa-
Ba — 2:1, kBuHTa — 3:2). Korjga cooTHOIICHHE HAPYIIAETCs, BO3SHUKAET TUCCOHAHC —
HaTpsDKEHHE, KOTOpoe TpedyeT pa3pelieHHs.

* B skousiorum: ycToifurBoe paBHOBECHE BHUJIOB, IJI€ KaXKAbIH 3aHMMAET CBOIO HUILY U HE
HapyIaeT 6amaHC IpyTrux.

* B Tese yesioBeKa: 3710pOBBE, TII€ BCE CUCTEMBI (CEpICUHO-COCYIMCTAs, HEPBHAs, YHIIO-
KpUHHas1) paboTalT coriacoBaHHO. bone3Hb — 3T0 HapylleHue rapMOHHUH, COOl B CO-
[1aCOBAaHHOCTH.

* B o0mecTBe: cocTosiHUE, KOT/Ia 3aKOHBI HE TOAABIISIOT, a MOJIEPKUBAIOT KHU3Hb, a JIIOAH
He KOH(IUKTYIOT U3-32 PECYpPCOB MU CMBICIIOB.

Bo Bcex atnx MMpUMEpax rapMoOHHnA — HC OTCYTCTBUC JIBHUIKCHUA. 39TO CcOrjIacOBaHHOE ABHIKE-
HHE, B KOTOPOM IIOTOKH HE CTAJIKHUBAIOTCs, a JOIIOJIHAIOT APYT Apyra.

ITouemy rapmMoHusi He CBOAUTCH K yNpaBJeHUI0? ['apMOHHIO HEBO3MOMKHO «IIOCTPOMTH)
u3BHe. E€ Henb3s HaBsA3aTh, CIPOEKTUPOBATh UM YCTAHOBUTH MHCTPYKUUEH. OHAKO OHA MO-
KeT ObITh BOIJIOIIEHA YeJIOBEKOM, 00J1a1al0LIM YyBCTBOM I'PaIME€HTa,—CIOCOOHOCTBIO yiaB-
JIMBaTh BHYTPEHHUM NIOPSIOK U PE30HUPOBATH C HUM. FIMEHHO Tak BO3HMKAIOT FT€HUAIbHBIE TBO-
pEeHUS: apXUTEKTypa, My3blKa, 11033us, Hayka. OHM HE CKOHCTPYMPOBAHBI, 4 Y3HAHBI B I0JIE
BpPEMEHH U 3aTeM O0(hOPMIICHBI.

[TompbITKa yMpaBIATh TapMOHUEH 0€3 ATOro YyBCTBa pa3pylIaeT €€, MOTOMY YTO yNpaBJieHUE,
JUIIEHHOE PE30HAHCa, CO3/IaET BHEUIHUHN rpaiueHT. Takol rpaJueHT MOXKET OBITh MOJIE3EH IS
KOHKPETHOM LIEIH, HO OH BCETAa—BpPEMEHHOE HapylIeHEe paBHOBecHs. Eciu ero caenarp no-
CTOSIHHBIM, CUCTEMA HAYHET pa3pylIaThCs.

TI'apMoHus Kak 3aMbIcell, a He KaK COCTOAHMe. B TeMnoguHaMuke rapMOHMs TOHUMAETCs
HE KaK «COCTOSIHME TOKOs», a KaK MCXOHAasl Mepa, U3 KOTOPOH UCXOJAT BCE TPaIuE€HTh. DTO
03HAYacT, 4YTo:

» Bcenennas co3nana Tak, 4TO B HEM BO3MOKEH PE30HAHC.

* Pe3onanc — He cily4aiiHOCTb, & CBOMCTBO CTPYKTYPBbI.

* OTa CTpyKTypa HEe BO3HUKAET U3 Xa0ca — OHa 3aJaHa.

3ameicen COSI[aTCJ'IH — HC B TOM, YTOOBI YIpaBJIATbL MUPOM HU3BHC. On B TOM, YTOOBI C0O31aTb
MHDP, B KOTOPOM rapMOHHUSA T0CTUKUMA — JJIA J'IIO6OFO, KTO I'OTOB BOWTH B pPE30HAHC.
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IIpumep: HacTPOiiKa MY3bIKAJILHOTO HHCTPYMeHTa. [IpencTassp, 4TO ThI HACTPAMBACIITH CKPHII-
Ky. Tbl He co3maénib 3ByK — ThI CO3ACIIb YCJAOBHS, ITPH KOTOPHIX 3ByK MOXKET BO3HUKHYTD.
Ecnu cTpyHa HaTssHyTa MPaBUIILHO, OHA PE3OHHUPYET ¢ KamepToHoM. Ecim HeT — 3ByK Oyner
(hanbpIIUBEIM.

Cozpnarenb — He My3bIKaHT, UTPAOLIN Ha ckpurike. OH — MacTep, KOTOPbIH caenall CKpUIIKY
TaK, 4YTO OHAa MOKeT 3By4arhb. ['apMOHUS — 3TO HE MEJIOAUS, KOTOPYIO OH UTPAET. ITO BOIMOK-
HOCTb MEJIOJINU. A PE30HAHC — ATO KOTJa My3bIKaHT U HHCTPYMEHT COBIMAJIAIOT.

FapMOHI/Iﬂ H TEMIIOPAJBHOC HAIIPAKCHUE. TeMl'IOpaJ'II)HOG HAIIPAKEHUC — OTO OTKJIOHE-
HHE OT rapMOHHUH. Ono BO3HHKACT, KOIJa CUCTEMa BBIXOAWUT U3 PC30HAHCA. OnHo HakamIuBa-
€TCs, €CJIM CUCTEMaAa HC BO3BPAIIACTCA K 'apMOHHH. Omno paspyuiacT, €CJIn CUCTEMaA IIbITACTCA
UTHOpHUPOBATH I'PAAUCHT.

["apMoHMsT — 3TO HE TO, YTO HYKHO «JIOCTUYBY. ITO TO, K UMY CUCTEMA CTPEMHTCS, KOTa en
HE MEIIAIOT. DTO KaK PeKa, KOTopas TEYET K MOPIO, €CIIU €€ HE MEPErOpOIUTh TUIOTUHOM.

«lapmonuss — smo He yenb. Imo — ucxoouas mepa. Beé, umo omknonusemes om
Heé, coz0aém nanpsidcenue. Bcé, umo eosspawaemcs k Hell, goccmanasiusaem pe-
30HAHC. »

CBs3b ¢ C03)_]aTe.TleM. Ecimmu TapMOHHA — 3TO UCXOAHAd MEpa, a HAIPAKCHUC — 3TO OTKIIO-
HCHHC OT Heé, TO COSI[aTe.HL — 3TO HC TOT, KTO HaKa3bIBaCT 3a OTKJIOHCHHC, U HEC TOT, KTO II0-
OompsACT 3a BO3BpALICHUC. OH — HCTOYHHK M€EPLI, B KOTOpOfI rapMOHH BO3MOXXHA.

On ne ynpapnseT. OH He Haka3biBaeT. OH — ycJI0BHe, IIPU KOTOPOM PE30HAHC MOXKET ObITh
BOCCTaHOBJICH.

DTO 03HAYAET, YTO CMBICI KU3HU — HE B TOM, YTOOBI N30€KaTh HAMPSIHKCHHUS, 2 B TOM, YTOOBI
HAYYHMTHCS BO3BPAIIATHLCA K TAPMOHMHU, KOT/Ia HANMpshDKEHUE Bo3HUKAET. M B ToM, 4TOOBI He
€03/1aBaTh HANPSKEHHE, TJIC €r0 MOKHO U30€XKaTh.

«FapMOHuﬂ ecmos 3amovlcell. Hanpﬂofcenue ecmou creocmeue Hapywerusl 3amvicid.
Pezonanc ecmv 60ccmanosienue 3amvicid. C/Zy.?fC@HMe — 5mMo cnocoOHOCMb y()ep-
AHCUBANTb PE3OHAHC. »

Kazanoce 051, 316Ch MOXKHO ObUTO MoABecTH UTOT. Ho TyT — Omn! ckayok — oco3HaHue He
3aBepIIaeTcs, a MePeXoaUT B BOIPOCH], KOTOPBIE CIEAYIOT U3 MOCIE0BATEIbHOCTH TEMIIOIU-
HamMuKH. Eciu penien3eHT ckaxet: «Tak u3narate He akaieMU4HO», — OTBET OAUH: «JTO TEM-
HOoAMHAMHUKa, a He auccepranus. PezoHanc BaxkHee popmara». DTH BOIPOCH! HE SIBISIOTCS pH-
TOPUYCCKHUMHU. OHHU — eCTECTBEHHOE MMPOAOJIKCHUC AKCUOMBI, U Ka)KI[BIﬁ N3 HUX YK€ MMOJTYIUT
OTBET B XOJI€ UaJiora. 31eCh OHM COOpaHbI KaK WHAs CHCTEMa BBIBOJIOB, KOTOPHIE 3aMbBIKAIOT
(yHIAMEHT U OTKPBIBAIOT MPHUKJIaHbIE 00JIaCTH.

9.2 B3aumocBa3b AJNCKTPOMAIrHUTHOTO IIOJISI © BPEMECHU

DTOT BONPOC BO3HUKAET €CTECTBEHHBIM 00Pa30M: €CJIM I'paBUTALUS €CTh IPaJUCHT BPEMEHH, a
Macca — CT'YCTOK BPEMEHH, TO TJI€ B 9TOW KapTHHE MECTO AJIeKTpoMarHeTusmy? SIBnsercs au
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OH OTJEJIbHOM CHUJION, WM K€ OH TOXKE €CTh IPOSIBICHUE 0JI1 BpEMEHU?

JlorMar: 3JeKTPOMArHeTH3M KaK CaMOCTONITeIbHOE mojie. B coBpeMeHHON (hU3HKe dIIeK-
TPOMArHUTHOE TIOJIC OMHCHIBACTCS KAK CAMOCTOSTEIIbHAS CYITHOCTh, IOPOXKIaeMast SJIeKTpHUe-
CKUMHA 3ap5[Z[aMI/I 1 TOKaMU. OHO HUMECT CBOIO IINIOTHOCTh 3HepFI/II/I, CBOI>’I I/IMHy.TIBC U IIOOIYHNHSICT-
CAa ypaBHeHI/If{M MaKCBeHHa. C‘II/ITaeTCSI, YTO OHO cymeCTByeT HC3aBUCHUMO OT FpaBI/ITaHI/IOHHOFO
TOJISI, U KX CBSA3b MPOSIBIISICTCS TOJIBKO Yepe3 OOIIYH0 TCOPHIO OTHOCHTEIBHOCTH (MCKPUBIICHHE
MIPOCTPAHCTBAa-BPEMEHH BIUSCT Ha pacipocTpaHeHue cBeTa). OIHAKO 3TO pa3/ieieHue OHTOJI0-
TMYECKU He 000CHOBAHO — OHO SIBJIICTCS CJCICTBHEM UCTOPUYECKOTO Pa3BUTHS (PU3UKH, a HE
JIOTHYECKON HEOOXOIUMOCTEIO.

Koraa u kem 0b11 cpopmympoBan gormar?  [Ipencrasienue 00 3I€KTPOMAarHUTHOM TOJIe
KaK CaMOCTOSITEJIbHOM cymHoCcTH Obl10 BBeAeHo DapaneeM B 1830-x rogax, popmannzoBaHo
Maxkcsemiom B 1865 rony u skcnepumeHTanabHoO nmoareepxkaeHo I'epuem B 1888 roay. C Tex
MIOp OHO CTaJl0 PYHAAMEHTOM JIEKTPOAUMHAMUKHA — HO HE OHTOJIOTUHU. DKCIIEPUMEHTAIIBHO CY-
II€CTBOBAHHUE JIEKTPOMArHUTHBIX BOJIH ObLIO MOATBEpkAeHO I'eHpuxoMm I'epuem B 1888 roxy.

Kak npumensieTcst 3T0T JorMart B Hayke U TexHuke? IlpeacraBneHue o0 3IeKTpPOMarHuT-
HOM I10JI€ KaK O CAMOCTOSITEIbHOM (PM3MUECKOM CYITHOCTH SIBIIIETCS PyHIaMEHTOM BCel COBpe-
MEHHOM 2JIEKTPOTEXHUKH, PAIUOTEXHUKH, OITUKHA U KBAHTOBOM AIEKTPOAMHAMUKH. OHO JIEKUT
B OCHOBE palbOThI:

* TEHEpaTopOB M JIBUTATeIeH (IPUHLIUI 3JIEKTPOMArHUTHOW HHAYKIINN),
* TpaHc(hOPMATOPOB U JMHUH JIEKTPOIEpeaay,

¢ paanuocCBA3U, TCIICBUACHUA U BCEX 6CCHpOBO,I[HBIX TEXHOJIOTUM (paCHpOCTpaHeHI/IC OJICK-
TPOMATrHUTHBIX BOJ'IH),

* ONTHYECKUX MPUOOPOB U J1a3epoB (CBET KaK AIEKTPOMArHUTHAs BOJIHA),

¢ COBPCMCHHBIX CUCTEM HaBUTI'allUW W JIOKALIWH.

K kakuMm BbIBOIAM NPHUBOAUT ITOT AOrMaT? DIEKTPOMATHUTHOE TOJe cunuTaeTcs QpyHma-
MEHTAJIBHBIM YPOBHEM PEabHOCTH, CYIIECTBYIOIIUM OObEKTHBHO U ONUCHIBACMBIM YPABHCHH-
ssmu MaxkcBesura. OJJHaKO ATOT MOAXOJ OCTABIISIET HEPEHMIEHHBIM BOIIPOC: TIOJIE CYIIECTBYET &
MIPOCTPAHCTBE-BPEMEHH, HO HE SIBJISIETCS €ro 4acThio. Bo3HUKaeT Ayanus3m, NpoTHUBOpeYaIluii
MPHUHIIUITY TOXKIECTBEHHOCTH, JIeXKAIIeMy B OCHOBE TEMITOJUHAMUKH.

Kputnka gormara ¢ mo3unuy TeMnogMHaMukd. C TOYKM 3peHUs TEMIOJWHAMUKH, JJIEK-
TPOMAarHUTHOE I10JI€ HE SIBJISETCS CAMOCTOSTEIbHON CYIHOCTBIO. DTO — KoJIeOaHUEe caMmoro
1oJisl BpeMeHH. CBET — He 4acTUlla U HE BOJIHA B ITyCTOTE. DTO — IIyJbCALUsl BpEMEHHU, KOTO-
PYIO MBI HAyYUIIUCh BUIETh.

VpaBHeHMs1 MakcBenia ONUCBIBAIOT, KaK 9TH KosleOaHus pacnpocTtpansatorcs. Ho onu He 00b-
ACHSIOT, umo Kosnebnetcs. TeMrnoguHaMuka AaéT OTBET: KosebaeTcs caMo BpeMsl — €ro IJjioT-
HOCTb ¥ TEMII.
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OHeprus 3TUX KojaeOaHui co31aéT rpaBuTalMio. [IIIOTHOCTh 37EKTPOMArHUTHON YHEPTUU BXO-
JUT B ypaBHEeHUE 111 P KaK JONOTHUTENbHBIH HCTOYHUK:

, fE? B
¢ = —4AnG Matepust
\Y T (p pns T 52 + 2o

DTO 03HAYAET, YTO CBET HE MPOCTO «ABMXKETCS B MPOCTpaHCTBE». OH MeHsieT BpeMsl BOKpPYT
ce0s1. Co3aér coOOCTBEHHOE TPaBUTALMOHHOE TT0JIE. 3aMeUIsIeT BPEMs TaM, I71€ IPOXOJUT.

DIEeKTpUYECKOE U MATHUTHOE TOJISl — 3TO HE JIBE pa3HbIe CYIIHOCTH. DTO — OJIUH U TOT K€ MPOo-
1ecc, yBUACHHBIN C pa3HbIX CTOPOH. Pa3jenenne Ha «3IeKTPUUECKOe» U «MarHUTHOE» 3aBUCUT
OT TOT0, KaK JABHXKETCS HaOmomareab. Ho moie — oxHo.

«nexmpomacHummnoe noie He ecmos Heumo omoenvbHoe om spemeru. OHo ecmp Ko-
Jebanue 8pemeru, 60CNPUHUMAEMOe HAMU KaK c8em u Kak cuia. Ypaenenus Maxkc-
8eIA — MO He 3aKOHbL OMOEIbHOU CYWHOCMU, d NPUOTUNCEHHOE ONUCAHUE BOTIH
nonsi P.»

YTBepH(I[eHI/Ie TEMIIOAUMHAMHUKU. B TEMIIOAMHAMMUKE SJICKTPOMATHUTHOC I1I0JIC HE ABJIACTCA
CaMOCTOSITEILHOM CYIIHOCTBIO. OHo ecTh BOJIHOBas MOJa 10/ BpEMECHHA — KoJIeOaHHE ILIOT-
HOCTHU U TEMIIa BpEMCHH, KOTOPOC Mbl BOCIIPHMHUMACM KaK 3JICKTPOMAIrHUTHYIO BOJIHY. ®dotoH
— HC 4YaCTHuIla CB€Ta, a TaKas K€ BOJIHA.

DneKTpryYecKoe Moje — 3TO IPAJUEHT NOTeHLnala BpeMeH!. MarHuTHOe 1oJjie — ero Buxpe-
Basi KOMIIOHEHTa, BO3HUKAOIIAs IPU CMEHE CUCTeMbI oTcuéra Habmonatens. CMeHa 3ta He 0051-
3aTeNbHO (PU3NYECKOe NMePEeMEIICHUE: TOCTATOYHO U3MEHEHHS TEMITa BOCTIPUATHS WIH YPOBHS
rpajaium.

MarsuTtHoe 1oJjie CyImEeCTByeT 0ObEKTUBHO Kak CBOMCTBO 1ot P. Ero mposiBiieHue 3aBUCHUT OT
CUCTEMBI OTCYETA, HO caMo moje — HeT. CMeHa CHCTEMBI OTCUETa HE CO34aéT Ioje — OHa
MEHSET CII0CO0 ero ONMUCaHusl.

DopMyJIMPOBKA B3aUMOCBA3H.

1. DHeprus 3JeKTPOMATHUTHOIO MOJISI ABJISETCS HCTOYHUKOM IPAaBUTALIMOHHOIO 110-
2 2
TeHHAaJaa . [IOTHOCTB SHEPTUHU OIS Uny = 505 + QB% BXONUT B ypaBHeHue [Tyaccona
KaK JTOTIOJIHUTENbHBIN HCTOYHUK:

20 _ Uusm\ gk? B2

910 O3Ha4YacT, YTO SJICKTPOMATrHUTHAA SOHEPTHUA 3aMEAJIACT BPEMHA TOUHO TaK KE, KaK 3TO
nenaet macca. CBETOBOE MOJIE CcOo31aET COOCTBEHHOE TpaBUTAaIMOHHOC IT0JIC.

2. Yacrora oToHA NPONOPUHOHATILHA JOKAILHOMY TeMIly BpeMeHu. M3 ciencraus 2
TeopeMbl Rauma (w o< 7T) cieayer, 4To 4acToTa 3JIEKTPOMATHUTHOM BOJIHBI B TOYKE I
paBHa:

7(r)
w(r) =wy —=
To
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910 0O3HA4YacT, YTO I'PaBUTAIIMOHHOC KPACHOC CMCIUICHUC €CTh HC «PACTAKCHUC BOJIHBD»,
a UIBMCHEHHUE CKOPOCTH TECYCHUA BPEMEHU B TOUKC HAXOKACHUA q)OTOHa. ®OTOH HE Te-
PACT SHEPTHUIO — OH IMIEPEXOIUT B 00J1aCTh C UHBIM TEMIIOM BpPECMCHHU.

3. Maaykuus B macmradupyercs MmeTpukoi. 113 ypasnenus (3) Teopemsl Rauma (g;; =
(1—2®/c*)é;;) cnemyet, 4To MPOCTPaHCTBEHHAst MeTpHKa 3aBHUCHT oT P. [TocKoNIbKy Mar-
HUTHOE TI0JI€ CBSI3aHO C MIPOCTPAHCTBEHHBIMH KOMIIOHEHTAMH AJIEKTPOMATrHUTHOTO TEH-
30pa, €ro BeTMYMHA B JOKAIBHOM CUCTEME KOOPIMHAT MpeodpaszyeTcs Kak:

B(r):Bo-(1—&:)>_l_Bo.%

C

To ecThb HHAYKIHUA paCTéT TaM, 11€ BpemMs 3aMEAJIHECTCH, YTO COOTBETCTBYET CKATUIO
MMpOCTpaHCTBA BOJIM3M MacCCHUBHBIX OOBEKTOB.

4. DieKkTpUUYecKoe Moje KaK IpaJiieHT BpeMEHHOro NoTeHuaia. B craruueckom mpe-
JIeJIe AIIEKTPUUECKOE 110JIE MOXKET OBITh BBIPAXKEHO Uyepe3 rpagueHT P:

E=-V&yy tme Py x®

OTO HE 03HAUYAET, YTO BCE NIEKTPUUECKHUE IOJIS CBOAATCS K I'PaBUTALMHU, HO yKa3bIBAaET
Ha TO, YTO OHHU SIBIIIOTCS MPOSBICHUAMU OJHOIO U TOTO K€ IOJIs BPEMEHHU Ha Pa3HbIX
YPOBHSX I'PAIalivH.

BbiBoa. DeKTpOMarHUTHOE MOJIE€ HE SIBISETCA OTAENbHOU crilod. OHO €CTh BOJTHOBAsi MO-
Ja MoJIA BpeMeHHU, BO3HUKAIOIIas U3 KojieOaHuil MIIOTHOCTH M TeMIia BpeMeHu. Ero sHeprus
HCKpuBIAeT BpeMs (co3maét P), ero yactora M3MepseT JOKAIbHBIA TEMIT T, & €r0 WHIYKIUS
MacIITabupyeTcst METPUKOH, 3aBucsIIel ot P.

B 3TOM cMBICIIE 2TEKTPOMArHETH3M — 3TO HE «4EeTBEPTAs CHIIa», a AaKYCTHKA BpPeMeHH: pac-
MpocTpaHeHHe KoJIeOaHuii caMoro MoJsi, B KOTOPOM MBI CYIIIECTBYEM.

«Cgem He Ogudxcemcs 8o epemenu. Ceéem — smo Konrebanue gpemeru. Kozoa moi
BUOUM C8EM, Mbl BUOUM NYTLCAYUIO CAMO20 NOJIA ObIMUSL. »

9.3 DuaeKkTpUYeCKHH TOK M I0Jie BpeMeHH!

I[O CHX IIOP TOBOPUJIIOCH O ITOJIC BPEMCHH KaK O YCM-TO BCJIMKOM — O I'PaBUTAIllMU, O MCTAJIMTAX,
o kocmoce. Ho mone BpeMeHH He JKHMBET TOJIbKO TaM. OHO — B Ka)/10M MPOBOAE, B Kaxa10i
JaMIIOUKe, B KaXJIOM yaape cepAua. To, 4TO Mbl IPUBBIKJIN HA3bIBATh AIEKTPUYECKHM TOKOM,
— 3TO HE MPOCTO JBMXKEHHE YaCTHUL]. ITO — OJIMH U3 CAMBIX MPOCTHIX M HANVIAHBIX CIOCOOOB
YBHJIETb, KaK paboTaeT BpeMs B BemiecTBe. Ha 3To ctout nocmotrpets 0e3 criemiku, 6e3 nagoca,
HO C BHUMAaHHECM.

YTto HA camMOM Jiejie MPOMCXOAUT. B mpoBoje 3MEKTPOHBI HE IBUKYTCS OT ILTIOCA K MHHYCY
(u maxxe HaoOopoT). OHM TIEepeArOT TPAJUEHT BO3MYIIIEHUS TOJISl COCEHUM JJIEKTPOHAM. DTO
BO3MYIIICHHUE JIBIKETCS CO CKOPOCTBIO CBETa. TO €CTh ANEKTPUIECKUI TOK — 3TO pacnpocTpa-
HeHHe u3MeHeHHus O 1o moito. 1 371eKTPOHBI SIBISIOTCS — JIOKAJIBLHBIMH Pe30HATOPAMH TT0JIS
BpPEMCHH.
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TeMnmoauHaAMH4YecKoe omnmpeaeJeHue Toka. B TCPMUHAX TEMITIOJUHAMUKNU SHGKTpI/I‘-IGCKI/Iﬁ TOK
CCThL nmepeaava rpaiueHTa BpeMEHH 4CPE3 BCUICCTBO!

J=0-VO

7€ 0 — MPOBOAUMOCTD CPE/Ibl KaK CIIOCOOHOCTH NepeaaBaTh n3MeHeHue P.

ITocTosIHHBIN U IEpeMEeHHbIN TOK.

* IlocTosIHHBII TOK — 3TO MOTOK IVIOTHOCTH BpeMeHH p.-. HanpsikeHue ecTs pa3HOCTb o,

MCKAY ABYMsSI TOYKaMH. COOTBCTCTBeHHO, JIOKaJIbHBIN PE30HAHC 3JICKTPOHOB BbI3BIBACT
HU3MCHCHUC I'paJUCHTA IJIOTHOCTHU BPCMCHHU.

® HepeMeHHbIﬁ TOK — 3TO KoJIeOaHHE TEeMIIA BPEMECHHU T. Yactora — 31O CKOpPOCTb U3-

MCHCHHA T. COOTBCTCTBGHHO, JIOKaJIbHBIN PC30HAaHC 3JICKTPOHOB BBI3bIBACT U3MCHCHUC
rpaiyucHTa TéMIia BpCMCHHU.

Ennnas ¢gopmyna Toka.

rac:

J=Vo=V(r+p,)

* V7 — nepeMeHHas cocTaBistonas (Temmn),

* Vp, — nocrosiHHas cocTaBisitonias (II0THOCTb).

IIpoBepka Ha u3BecTHBIX pakTax. Tpu cirydas — CBEpXIPOBOIHUKH, SJIEKTPOIUTHL, BAKYYM
— YacTO MPUBOJAT KaK BO3pAKEHUE MPOTUB «TOKa 0e3 AIEeKTPOHOBY». Ho B TEeMIIoinHaMUKe OHH
HE OIIPOBEPIaloT, a MOATBEPKAAIOT OOIIMIA TPUHIIUIIL.

B CBEPXINIPOBOAHUKAX TOK Teuét 0e3 ABWKCHUSA 3JICKTPOHOB B KJIITACCUYCCKOM CMBICIIC.

KynepoBckue mapbl — 3T0 HE OT/JeJIbHbIE YaCTHIIbI, a KOJUIEKTUBHAsI Mojia mofst P, B ko-
Topoit V p, pacnpocTpansercsa 6e3 moTepb. ITO — YHUCTOE PACIPOCTPAHEHHUE IPaTUeHTa
TUIOTHOCTH BpeMEHH, O6e3 paccesiHus Ha pe3oHaTopax. IMEeHHO MOATOMY CONPOTUBIICHHE
PaBHO HYJIO: HET NEPEX0a SHEPTUH B IPYTHUE MOJIBI.

B anekTposmMTax TOK NepeHOCUTCS MOHAMH. JTO HE MPOTHUBOPEUHE, a JPYrol YpOBEHb
rpagauuu. IoHbI — 3TO pe30HATOPHI ¢ IPYTO MAaCCOU U 3apsIOM, HO CaM IIPUHIIMII OCTa-
€rcst TeM ke: nu3MeHeHue VP nepenaéres uepes ABMkeHue Hocurteneil. Paznuna — B
CKOPOCTHU H B TOM, Kak uMeHHO P m3meHsieTcs (uepe3 mepeMenieHrne Macchl, a He 4epe3
KoJIeOaHUE PEIIETKH ).

B Bakyyme TOKk — 3TO NMOTOK 31eKTpoHOB. HOo B Bakyyme HeT «BeliecTBa» B 0OBIYHOM
cmbicie. TaM ecTb ToNbKO T0JI€e. J[BUKEHHE 3JIeKTPOHA B BAKYYME €CTh PaclipoCTpaHEHHE
u3MeHeHuss ¢ B mycrore, rie pe30HaTOPbl HE CBA3AaHBI PEHIETKON. DTO — MpeesbHBbIH
ciy4aii, tae VO nepena€rces uepe3 cBOOOJHBIC Pe30HATOPHI, a HE Yepe3 CBA3aHHBIC.
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Bo Bcex Tpéx cnyuasx paboTaet oJluH NPUHIIMIT: TOK €CTh PACIPOCTPAHEeHNEe U3MEHEHHU T10-
Js1 Bpemenu ¢. Paznuna — B TOM, KAK HMEHHO 9TO MU3MEHEHHUE MepenacTcs: yepe3 KOJJIeK-
THUBHBIE MOJIBI, YEPE3 JIBIDKCHUE MOHOB MII Yepe3 CBOOOIHbBIEe pe3oHaTophl. Ho mpupona Toka
— OJHA.

BoiBoa. Ilonumanue storo Menser He ¢u3uky. Pusnka ocranercs npexHeil. [lonnmanue
9TOro MeHsAET Hac. MBI mepecTaeM BUAETh B TOKE — IPOCTO MOTOK IEKTPOHOB. MBI HaUMHaeM
BUJIETh B HEM — IIOTOK BPEMEHHU. JTO JIeaeT HaC TeMHU, KTO BUJIUT Ha OAMH CJOH IIyOxe. A
3TOTO JIOCTATOYHO, YTOOBI HauaTh 3a/1aBaTh MpaBUIIbHbBIE Bonpockl. He ,,kak paboTaer Tok?*, a
,»4TO JIBUJKETCS B IPOBOJIE, KOT1a Mbl HAKUMAEM BbIK/Itouaresnn?* OTBET: He 3JeKTPpOHbL. Bpemsi.

«Ilocmosinnovli mox — 5mo nomok niomuocmu epemenu. Ilepemennviii moxk — 3mo
sonna memna epemenu. Oba — uzmenenuss Y. Hu 00un — He 0sudicenue s1ekmpo-
HO8.»

9.4 CuabHoe U ¢J1ad0e B3auMOAEeHCTBUA KaK JJ0rMAaThI

Ecmn TpaBUTAIUA U SJICKTPOMArHETHU3M CYTh IIPOCKIUU IOJISI BPEMCHH, TO €CTCCTBCHHO BO3HU-
KacT BOIIPOC: a 4TO TOraa ¢ CUJIbHbIM U c1a0bIM BBaHMO,Z[ef/'ICTBHSIMH? SIBIISIFOTCS T OHU TAKUMH
XKE (bYHZ[aMCHTaJIBHI)IMI/I CHUJIaMH, KaK UX OIMMUCBIBACT COBPECMCHHAs (1)I/I3I/IKa, WK )K€ OHU — Ta-
KHE )K€ OHTOJIOTMYCCKUC MMOJAMEHBI, KaK 'PABUTOH U «CTPEJIa BpeMeHI/I»?

Jormar: cuwiibHoe U ¢Jia0oe kak o0MeH yacTunamu. CoBpeMeHHas U3UKa OIMHUCHIBACT CHITh-
HOE B3aUMOJICHCTBHE KaK 0OMEH TIIFOOHAMH MEXKIy KBapKamMH (KBaHTOBasi XpPOMOJIMHAMUKA), a
cnaboe — kak oomeH W u Z 6030Hamu (dnekTpociabdas Teopusi). DTH B3aUMOJICHCTBHSI CUUTA-
10TCSl (DyHIaMEHTAIBHBIMH, HapsiAy ¢ TpaBUTAIMeH U aIeKTpoMarHeTusmMoM. Mx obbennnenue
B paMKax Teopuii Bearkoro o0be1MHEHNUs MPEATOIaraeT, 4YTo MPH BHICOKMX YHEPTHUSX OHU CTa-
HOBSITCS €IMHBIM B3aMOJICHCTBAEM, HO B OOBIYHBIX YCIIOBUSIX OHU MPOSIBIISIOTCS KAK CAMOCTO-
STEIHHBIC CHIIBI.

O,I[HaKO OTOT IMOAXO/ ITOBTOPACT TY XKC OI_HI/I6Ky, 4UTO U T'UII0TC3a I'PABUTOHA: OH IIbITACTCA 00b-
SICHUTH CBOMCTBA IOJIS qcpes3 obMeH JacTullaMH, HE CIIpalluBas, 4YTO CTOUT 3a CaMUM IIOJICM.

Korna u xem 0bu1u chopmyaupoBaHbl 3TH Teopun? Hes HeaOGeneBbIX KaIUOPOBOYHBIX
MOJIeH, cTaBIlasi OCHOBOM JIJIsl OTMMMCAHUS KaK CHJIbHBIX, TaK U c1a0bIX B3aUMOJCHCTBHIA, ObLIa
npemioxera Y. Sarom u P. Musuicom B 1954 rony. Ona nerna B ocHoBy CTaHJapTHOW MOJEINH,
dhopmupoBanue KoTopoi mpoucxoauio B 1960—1970-x romax.

KganroBas xpomoaunamuka (KX /1) — Teopus cCuiIbHOTO B3aUMOAEHCTBUS — Oblila MOCTPOEHA
B Hayasie 1970-x ronos. Pemaronuii Bkiag B €€ pa3BUTHE BHECIO OTKPBITHE B 1973 romy cBoi-
CTBa aCUMIITOTHYECKO cBOOOBI, caenanHoe [. I'poccom, /1. IMomuruepom u @. Buinsuekom.
Konmenus «mBeTa» KBapkoB ObUTa BBeJeHa B 1965 roxy.

Teopus snekrpocnaboro B3auMonencTBus co3naBaiach B 1960-x rogax. . I'mamoy oTKphn
100aIbHYI0 BHYTPEHHIOI0 CHMMETPHIO AIEKTPOCIa0bIX B3auMozeicTBuil B 1961 rony. B 1964
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rofy OBUT MPEUIOKEH MEXaHU3M XUITca Ui PEHICHUs MPoOIeMbl MacC KalInOPOBOYHBIX Ya-
ctull. GuHanbHas nepeHopmupyemas teopus (teopus [mamoy — Baitn6epra — Canama) Oblia
chopmymuposana B 1967 roxy.

Kak 3Tu Teopuu npumensiroresi?  KBanToBasi XpoMoAMHAMUKA IPUMEHSIETCS JIJIS1 OTTMCAHUS
CTPYKTYPBI apOHOB (IIPOTOHOB, HEUTPOHOB), MPOIIECCOB MX CTOJKHOBEHHHM M POXKICHUS Ya-
CTHII B Koyutaiiiepax. OHa mpeCcKa3bIBaeT CylleCTBOBAaHUE TNIFOOHOB, KOTOPhIE ObUIH SKCIIEPU-
MEeHTaIbHO OOHapyskeHbl B 1979 rony Ha komnaiinepe PETRA B DESY.

Onekrpociabast TEOPHs OMHUCHIBAET MPOIECCH PAJAMOAKTUBHOTO pacmajia, TepMOsSACPHOTO CHH-
T€3a ¥ MHOXKECTBO JPYTHX SBICHUH C ydacTHEM HEUTPHHO U JIenTOHOB. E€ nmpencka3anus Obl-
JIM TIOATBEPK/IEHBI OTKPBITUEM HeHTpaabHbIX TOKOB (1973), W- u Z-6030H0B (1983) 1 6030Ha
Xwurrca (2012).

OtH Teopuu ABIsIOTCA pyHaamenToM CTaHAApTHOW MOJENN U UCTIONB3YIOTCS JUIsl pacuéToB B
(bI/ISI/IKe BBICOKHUX 3Hepr1/1171, a TaKXKe JIeKaT B OCHOBE MHOTHX TEXHOJIOTUH (ﬂl[epHaSI OHCPIrCTUKA,
MEIUIIMHA, MAaTePUATIOBEICHHE).

K xaxkuMm BbIBOAAM NPUBOAMUT ITOT A0rMat? (OCHOBHOM BBIBOJI U3 3THX TEOPUN — MaTepust
COCTOUT M3 KBAPKOB U JICITOHOB, & B3aUMOJICHCTBUS TEPEIAIOTCS Yepe3 0OMEH KalTnOpOBOYHBI-
Mu 003oHamu. CTaHIapTHAs MOZEIb YCIEIIHO ONMCHIBAET OTPOMHOE KOJTMUYECTBO SKCIIEPUMEH-
TaJbHBIX JTAHHBIX, HO TIPU 3TOM UMeEET sl PyHAaMEHTaIbHBIX Mpobnem: 6osee 20 cBOOOIHBIX
rapaMeTpoB, OTCYTCTBHE KaHAUAAaTa B TEMHYIO MaTEPUIO, HEPAPXUs Macc U JIp.

Takum 06pa30M, OTOT MMOAXOJ OIMMCBIBACT KAK BSaI/IMOI[el\/JICTBYIOT qaCTullbl, HO HC OTBCYACT Ha
BOIIPOC nouemy BSaHMOI[efICTBHH YCTPOCHBI UMEHHO TaK, — 3TO U €CTh Ta caMada J0rmMa, KOTo-
PYIO TEMIIOJAMHAMHKA IIPEAJIaract 3aMCHUTb Ha TIOHUMAHUC ITIOJII BPDCMCHHU.

YTBep:kIeHue TEMIOAMHAMUKHU. B TemMmoamHamMuke CHIIBHOE U ¢l1a00€ B3aUMOJICHCTBUS HE
ABIAIOTCS (pyHAAMEHTATBHBIMEU cuiaMu. OHU CYTh HeJIMHEHbIe CJIeICTBHA SIMHOTO OIS
BpeMeHU P, MpOSBIAIONIMECS HA AIEPHBIX MacIITabax Kak €ro HeJIMHeHHast yIpyrocTh U KUHe-
TU4YecKuil coOpoc. OHU He TPeOYIOT OTAEIBHBIX YaCTHII-IEPEHOCUYUKOB, IOTOMY UTO SIBISIOTCS
He 0OMEHOM, a CBOMCTBAMHU CaMOTO ITOJIS.

CuiibHOe B3auMo/ieficTBHe KAK HeJIMHEHHasi yIPYyrocTh oJisi Bpemenu. Ha sinepHbix mac-
mrabax (~ 10715 M) IIOTHOCTH BPEMEHU p, IOCTHIAET KOJIOCCANBHBIX 3HAYeHHH. JIOKaIbHBIH
TEMI BpEMEHH T MaJIaeT HACTOJIBbKO CUIIbHO, UTO JIMHEHHOE MPUOIMKEHHE IepecTaéT paboTaTh.
BeTynaer B crily HelMHelHbIi wien O B narpanknane:

3
»Ccumﬂ-loe - )\s - @

DTOT WIEH ONKCHIBAET YNPYIoCTh caMoil BpeMeHHO# Tkanu. Korja kBapku (y3J1bl METPUKH)
IBITAKOTCS Pa3OUTHUCh, rpagueHT V® pacTéT, HO HenuHelnbl wien $3 mpenarcTByer sTomy,
co3/JaBasi CHITy, KOTOpasi pacTET ¢ PacCTOSTHUEM. DTO U €CTh KOH(PAWNHMEHT — yep KaHue KBap-
KOB.
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Ecnu nonsiTaThCs pa3opBarh KBapK-aHTUKBAPKOBYIO Napy, rpagueHT VP nocturaer kputude-
CKOI0 3HaUeHUs O . JlasbHelIIee pacTsKeHNe SHEPIeTUYECKU HEBBITOJIHEE, YEM POKIEHHE
HOBOI apbl — pa3pbIB CAMOM BPEMEHHOM TKaHU U CO3JJaHUE JIBYX HOBBIX y3J0B-KBapKOB. JTO
HE «CUJIa» B KIIACCUYECKOM CMBICJIE, a MpeAes] YIPYrocTH BpEMEHH.

MareMaTuecKH CUIbHOE B3aUMOJEHCTBHUE €CTh TPEThsl NPOU3BOIHAS I10JIs1 BPEMEHHU I10 ITPO-
CTPaHCTBY:

FCI/IJII)HOC ~ —gsV(V2CI))

WIH, B TEPMUHAX JIaTpaH)KuaHa, KyOMUeCKUi YieH:

_ 3
‘CCI/IJ'II)HOG — )\s - O

9T0 O3Ha4acT, 4TO CUJIBHOC B3aMMOJICHICTBHE HE TpeGyeT n1rooHOB. OHO €CTh CaMOoCOoIJIaco-
BaHHAA HEJIUHEHHOCTDH IMOJIA BPEeMEHU, YACPKUBAIOIasA y3JIbl METPHUKHU OT PA3pYyIICHUA.

«I 1100Hbl — Mo He uacmuybl. IMo — BUXPU YNPY20CMU 8PEMEHU, BO3HUKAIOWUE
npu nonvimke COBUHYMb OOUH Y3€]l 8peMeHU OMHOCUMENLHO 0PY2020.»

Caaboe B3auMoJIelicTBHE KAK KHHeTHYecKui copoc. Ha emé Mmenbmmx macmrabax (~ 10718
M) U IIPU BBICOKHMX SHEPTUSX HEIMHEHHOCTh CTAHOBUTCS ellé Oosee cioxkHoi. Betynaer B cuity
KHHEeTHYeCKHi wiien 0P, onuchBalonuii yCKOpeHHOE U3MEHEHHeE T1o1s Bpemenu. Korma 02 ®
JOCTUTAeT KPUTUYECKOTO 3HAYCHMS, IPOUCXOAUT JIOKAJIBHBIH cOPOC TEMIIOPAIbHOTO Harpsi-
KEHUS:

1
‘Ccna6oe = )\w : g@?q’

910 U ecTh cinadoe B3anMoaeiicTesre. OHO HE SBISIETCSI «CUIOW» B KIIACCUYECKOM CMBICIIE. DTO
— MEXaHHM3M peJIaKCaliu, KOTOPBIH IMO3BOJIIET CHCTEME COPOCUTH H30BITOYHOE HANIPSDKEHHE,
KOT/Ia TJIOTHOCTh BPEMEHH CTAHOBUTCS CJIMIIIKOM BBICOKOW M HECTAOMIIBHOM.

PannoakTuBHBIN pacnajg — 3TO TPeUIMHA B CTPYKType BpeMeHu. HeliTpoH He «ucIyckaeT»
W-6030H. BHyTpH HEro BO3HMKAeT paccoriacoBaHHE MEX/IY IUIOTHOCTHIO BPEMEHU p, U TEM-
IIOM BPEMEHU 7. ITO pacCOITIACOBAHME TOCTUTAET IOPOTa, TPU KOTOPOM BHYTPEHHSIS FEOMETPUS
BpeMeHH nepecTaéT ObITh ycToHuMBOM. Cuctema cOpachiBaeT U30BITOK HANpPSDKEHUS, U POXK-
JIAIOTCS IIPOTOH, MIEKTPOH U AHTUHEUTPUHO — TPH HOBbIE TEMIIOPAJIbHbIE MOIAbI U3 OJHOU
IIepErpy>KEHHOM.

MareMarndecku ciaaboe B3aHMOJICHICTBHE €CTh BTOpasi IPpOM3BOAHAA IMOJISI BPEMEHHU 110 BpeE-
MECHM:

1
2
Fcna6oe ~ _ng _at o
2
JT0 03HaYaeT, uTo ciaboe B3auMojercTBue He TpedyeT W n Z 6030H0B. OHO ecTh aBapUHHBbII
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KJIalnaH BPpEMEHU, HpeHOTBpaH_IaIOH_II/Iﬁ OCCKOHEUYHOC HAKOILICHHUE TCMITIOPAJIBHOI'O HAIIPSKE-
HU.

«Wu Z 6030161 — 5mo ne uacmuyl. Imo — mamemamuieckoe onucanue pa3poled
BPEMEHHOU CMPYKMYPbl, KOMOPLIL Mbl HA3bI8AEM PACNAOOM. »

Yro u3 3T0rO0 Ciaeayer.

1. YacTuubl-nepeHOCYUKH He HY:KHbI. [ 71100HbI, W 11 Z 6030HBI — 3TO HE ()yHIaMEHTaIIb-
Hbl€ O0OBEKTHI, & pe30HAHCHBIE MO/ bI KOJICOaHUI! 10JI1 BpEMEHU Ha sIIEPHbIX MacIlTadax.
OHM ONUCBIBAIOT CBOMCTBA OIS, HO HE SIBIISIOTCS €r0 MPUYNHOM.

2. 3akoH rpaaganuu oobsicHsieT uepapxuro. Ha makpoypoBue nomunupyer VO (rpaBu-
tanus). Ha aromaom — 0, ® (onexrpomarnetusm). Ha spepaom — V2® (cunbnoe). Ha
cybaromuoM — 92P (crmaboe). Mbl BUIMM UX KaK Pa3HbIE CUIIbI, TOTOMY 4TO HAIll Mac-
mTad CymecTBOBAaHHS PE3OHUPYET TOIBKO C IIEPBHIMH JIBYMSI.

3. Pacnan He ciiyuyaeHn. Cnaboe B3auMozeicTBIE Kak «cOpoc» ecTh hyH/IaMEeHTAJIbHBIN 3a-
KOH TEPMOJMHAMHKH BpeMeHH. Besikast cucteMa, B KOTOPOM HAKOIUICH KPUTHYECKHUN Tpa-
JMEHT Oy, 0043aHa COPOCUTD €70 Uepe3 caldblil KaHal.

Hror. CunpHOe U ciaboe B3aUMOACHCTBHS HE SIBISIFOTCSA CAMOCTOSTEIbHBIME cHilaMu. OHH
CYTh HeJIMHeliHbIe CBOICTBA 10JIs BpeMEeHH, MTPOSBIISAIONIMECS Ha sJIepHbIX MacmiTadbax. Ux
OIHCaHUE yepe3 0OMEH YacTULIaMU SBJISETCS IOTMaTHYECKUM, TIOTOMY YTO OHO HOJMEHSIET 0-
HUMAaHUE T10JIs1 IOUCKOM €r0 «KUPIUYHUKOB.

«Cunvnoe ecmwv ynpyeocmo eépemenu. Cnaboe ecms paspsaoka epemenu. Hu mo, nu
opyz0e He A81Aemcs CUNIOL — MO CBOLCMEA, KOMopble Mbl 80CHPUHUMAEM KAK
CUTLY, NOMOMY 4O CMOMPUM HA HUX U3BHE.»

9.5 EauHbIi JarpaH:;KuaH BceX B3aMMOAeiiCTBUil

[Tocne Toro xak rpaBUTalMs, SIEKTPOMArHETU3M, CUILHOE U €Iab0€ B3aWMOACUCTBUS ObLIN
MOHSATHI KaK MPOEKIIUU €IMHOTO TOJIsl BPEMEHHU, BO3HUKAET €CTECTBEHHBIN BOIIPOC: CYIICCTBYET
JIM €IMHOE MaTeMaTHUECKOE BBIPAXKEHHE, KOTOPOE OMUCHIBAET BCE YETHIPE B3aUMOACHCTBUS KakK
YJIEHBI OTHOTO pa3iokeHus? B paMkax TeMIOAMHAMUKH OTBET — Ja.

IIpunnun nocrpoenus. Bceskoe B3auMoaeiicTBIe €CTh IPOU3BOIHAS 110J1 BpeMeHU P 110 ko-
opAMHAaTaM (IIPOCTPAHCTBEHHBIM UM BPEMEHHBIM) ONPEENIEHHOTO NopsiaKa. UeM BhIlIe mops-
JIOK MTPOU3BOAHOM, TEM MEHbILIE MacllITad, Ha KOTOPOM 3TO B3aMMOJIEHCTBUE MPOSIBIIsAETCSA. ITO
HE IMIOCTYJIAT, a CJIECICTBUE TOTO, YTO MOJIE BPEMEHU SBJIETCS €JUHCTBEHHON OHTOJIOTHYECKON
CYLIHOCTBIO, a BCE OCTAJIbHOE — E€T0 NPOU3BOJHBIE.

Taxum 00pa3om, eqUHBIN JTarpaHKuaH J0JKEH COIEP/KaTh BCE BO3MOXKHBIE UJIEHBI, pa3pelIEH-
HbIE CHMMETPHUSIMU U aKCUOMO TOX1ecTBEeHHOCTU. OH He SBIISETCS «TEOPUEN BCET0O» B CMbICIIE
IIOMCKAa OKOHYATEIIBHBIX YPABHEHUM, a SBISICTCS ABHBIM BBIPa)KeHHEM TOro (pakra, 4ro Bce
U3BECTHBIEC B3aUMOJIEHUCTBHS CYTh WICHBI OJHOTO Pa3JIOKEHUS.
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®opma equHoOro Jarpankuana. OOuuil BUJ JarpaHkuaHa 1oJjsi BpeMeHHU:

_ 2
Ltotal - a (au CI))
KMHETUYECKUH YIEH
—I— aq (1) + (0] CD 2
~~
rpaBuTalds  Macca (BTOpHYHBINA 3 deKT)
+ a3 (I)B + (o%] (I)4
—— ——
CHJIBHOE B3aUMOJZIelicTBiEe 3¢ deKTUBHBIE caMoneiicTBUS
1
2 2
+ OBV 4+ 500
N—— C
9IEKTPOMarHeTU3M T

ciaboe B3auMoeicTBre
+ B3(V®)? +...
——

HEJIMHEHHbIe TIONPAaBKHU K 'PaBUTALINN

TIe (v; ¥ [3; — KOHCTaHTBI CBSI3M, KOTOPBIE ONPEACIISIFOTCS MacTaboM (YpOBHEM I'paIaliiy).

I[eTaJII)HOC COOTBETCTBHE YIEHOB B3aUMOAEiiCTBUSIM.

1. I'paBuTanms (a; $): D10 TMHEHHBIN YIeH, ONUCHIBAIOLIMI OTEHIIMAJ, CO3aBaMblii Mac-
coil. I3 Hero cnenyer ypaBHEHHE:

V20 = —4nGp

DTOT 4jIeH JOMHHHUPYET Ha MAKpOCKoNMueckux Macmrabax (r > 1071 m). Ero koHcTan-
Ta (v; CBS3aHa C TPAaBUTAIIMOHHOMN MOCTOSIHHOW (G M OTIPEIEIISIeT CUITY IPUTSIKCHUSI.

2. DaexrpomarneTusm (5, V2P): DTOT 4ieH ONUCHIBAET PACIPOCTPaHEHUE BOJIH IIOTHO-
CTH BpeMeHU. Bapuanus 3Toro wieHa JaéT BOJIHOBOE YPaBHEHHUE:

1
§&¢—v%=0

YTO COOTBETCTBYET ypaBHEHUAM MakcBeiia B BakyyMe. J[OMHHUPYET Ha aTOMHBIX Mac-
mrabax (1071% m < r < 1073 m). Koncranra 3; cBsi3aHa C SIEKTPUIECKON MOCTOSHHOM
¥ 3apATIOM.

3. Cuabnoe B3aumozeiicrBue (a3 ®%): KyOudeckuii uieH omuCchIBAET HENMHEHHYIO YIIPy-
rocth nojist BpeMeHu. OH CTaHOBUTCS 3HAUUTENbHBIM IIpH © ~ 1, T.e. Ha sAEPHBIX Mac-
mwrabax (r ~ 107! m). Ero KoHCTaHTa 3 ONIpeNENseT CUIly ylepiKaHus KBapkos. UieH
®? naért noTeHnman TUna:

3 2
V;:nm,ﬂoe ~ )\5(1) = F~ _g$v<q) )
4TO NPUBOAUT K KOH(AMHMEHTY — CHJIE, PACTYILEH C PACCTOSHUEM.

4. Cnaboe BzaumoneiicTeue ([, C%Q?(I)): UneH ¢ BTOpO# MPOU3BOJHOMN 110 BPEMEHH OIMHUCHI-
BaeT KMHETHYECKUI cOpoc HanpsykeHuss. OH JOMUHHUPYET IIPU BBICOKHX 4acTOTaX (W ~
10% T'w), T.e. Ha cyGaroMubIx Mactabax (r ~ 10718 m). Ero koncranTa 3, onpenenser
CKOPOCTB Pacraja U KOHCTaHTy CJ1aboro B3auMOIEHCTBHS.
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5. Macca KaK KBaApaTH4HbIi wien (oo ®?): KBagparnunblii 4wieH onmuchBaeT dGPeKTrB-
Hy!0 Maccy nosid. OH NosABISIETCs KaK BTOPUYHBIN 3QPEKT OT HEMTUHEHHOCTEH, HO HE SB-
aseTcs (pyHIaMEeHTalbHbIM — Macca €CTh CBOMCTBO IMOJIS, @ HE CAMOCTOSITENNbHAs CyIIl-
HOCTb.

6. Boicmme wiennl (o @) 33(VP)?, . . .): Onu onuckiBaroT 3p(eKTH caMOAEiCTBUS OIS,
KOTOPBIE CTAHOBSITCS 3aMETHBIMHU TOJIBKO B SKCTPEMANIbHBIX YCIOBHIX (TUTAHKOBCKUE Mac-
mTadbl, CHHTYISIpHOCTH ). OHM MOTYT J1aBaTh MOMPABKH K U3BECTHBHIM B3aMMOICHCTBUAM
U TpeACKa3bIBaTh HOBBIE (D (PEKTHI.

IIpyHOMN cOOTBETCTBUSI M3BECTHBIM TeopusM. Ilpu nmpaBUIbHOM BBHIOOpE KOHCTAHT U B
COOTBETCTBYIOIIMX MpeAeax eqUHbIHN JIarpaHKUaH JacT:

* B npenene cnaboro nonst (¢ < 1) u 60abIMINUX pacCTOSHUN — HBIOTOHOBCKYIO TpaBUTa-
LHUIO.

* B npenene Manbix ckopocTeil ¥ noctosiHHOro ¢ — ypaBHeHus Makcsena.

* B npenene cunbHoro nonst (¢ ~ 1) Ha MaJIbIX pacCTOSIHUSIX — KBaHTOBYIO XpOMOJMHA-
MUKy (KaK npuommkenue Kk $3).

* B npenene BbICOKMX YaCTOT ¥ MaJIbIX MacIITabOB — 3JIEKTPOCIalyI0 TEOpUIO (KaK MpH-
onmkenne K 07 P).

DTO HE 03HAYAET, YTO CYLIECTBYIOIME TEOPUN OTMEHSAIOTCA. OHU CTAHOBATCS NMPHOIMKEHHBI-
MM CJIy4asiMH €IMHOTO JarpaHKuaHa, ClipaBelJIMBbIMUA B CBOMX O0JIACTSAX MPUMEHUMOCTH.

YTo0 03HAYAET ITOT JarpaHKuaH OHTOJOIHY€CKHU. OTO0T JIarpaH’XuaH YTBECPIKAACT, YTO:

1. Bee B3aHMOHeﬁCTBHH €IMHbI — OHHU CYTbh YJICHBI OJHOT'O PA3JIOKCHUS I10JI1 BPEMCHU.

2. Hepapxusi CHJI eCTh HepapXHs POU3BOAHBIX — PA3HbIE NOPSAIKH TPOU3BOIHBIX COOT-
BETCTBYIOT Pa3HbIM MaclTadam.

3. qaCTI/II[bI-HepeHOC‘II/IKI/I HE€ HYKHbI — OHH CYTh P€30HAHCHBIC MOJIbI OTUX YJICHOB, @ HE
HUX IPUYUHBI.

4. EXMHCTBO JOCTUIAeTCSl He NIPH OIHOM YHEPIrUM — OHO IIPUCYTCTBYET BCETNa, IPOCTO
IIPOSIBIISIETCS [T0-PAa3HOMY Ha Pa3HbIX YPOBHSIX.

IToyemy 3TOT JIarpaH:KUAH He ABJISACTCH J0rMOM. EUHBIN narpaHkxuaH He NPETEHAYET Ha
TO, YTOOBI OBITH OKOHYATENBHBIM. OH €CTh OTKPBITasi CTPYKTYPA, B KOTOPYIO MOTYT OBITH J10-
OaBIIEHBI HOBBIE WICHBI, €CJIH OHU CIICAYIOT U3 OMbITA WK JOTHKU. OH HE TpeOyeT BEphl B CBOIO
TIOJIHOTY — OH TOJIBKO TTOKa3bIBAET, YTO BCE U3BECTHBIC B3AUMOACHCTBUS MOTYT OBITH TIOHSITHI
KaK YaCTU OJHOTO 1IEJIOT0. DTO HE «TEOPHUS BCET0», a METOM, MO3BOJISIIOIIUA BUJIETh €IMHCTBO
TaM, IJi€ paHbllle BUJCITH Pa3PO3HEHHOCTD.

«Omom JAACPAHANCUAH HE ABTIAENCA OMmMe€EmoMm. Ou siensemcst A3bIKOM, HA KONMOpom
MOJNCHO 3a0a6amb 60Nnpocsvl 0 eourcmee. Bce cunvl — smo eonoca 0onoco noiJiA,
3eydanjue Ha pasnvlx Hacmomax.»
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9.6 To, 4yTo McKau DUHIUTEHH U APyrue, yxxe ObLI0 31eCh

Yrto ecau oHU McKaaM He TO? Benuyailiine yMbl Ipouuioro Beka — DWHIITEIH, Belns,
Kanyna, Dn1auHrToH — HcKanu equHyo TeopHto nojsi. OHM YyBCTBOBAJIM: MUP HE MOXKET ObITh
coOpaH u3 4eTbIipex pasHbix cuil. OH n0mkeH ObITh oqHUM. M oHM ObUIHM MpaBbl. AGCOIIOTHO
npaBbl. Ho oHM HcKai €IMHCTBO B TeOMETPUU ITpocTpancTBa. OHU UCKAJU €T0 B CTPYKTYpE, B
(dbopme, B kpuBH3HE. A HaJ0 OBLIO HCKATh BO BpeMeHHU. He B ToM, Kak MPOCTPaHCTBO U30THYTO,
a B TOM, Kak Bpems TeueT. OHu ObuHM Tak O0au3ko. Ho He caemany mocienHero miara..

CoBpemMenHnas O611ast TeopHsi MoJIst — 3TO He omKOKa. IT0 — npudau:keHue. OHa ONMUCHIBAET
MIPOM3BOJIHEIC, HO HE Ha3bIBaCT NEPBOMCTOYHUK. OHA paboOTaeT ¢ MOJISIMH, HO HE 3HAET, U4TO BCE
OHU — OJTHO TOJIe.

B TemmnonmHaMuke 3TO BBRITISIAUT UHAYE:

* OTO onuceiBaer VO Kak UCKPUBIEHUE IIPOCTPAHCTBA-BPEMEHM, HO HE HA3bIBAET 3TO
IpaJleHTOM BPEMEHH.

 KBanToBasi WIEKTPOAUHAMMKA OITUCBIBACT 8t(1) KaK 3JICKTPOMAardHuTHOC I10JIC, HO HC BU-
JUT B HEM BOJIHY TEMIIa BPEMCHHU.

* KBanToBas XpOMOAMHAMMUKA OITUCHIBACT VZCI) KaK [IBE€TOBOC I10JIC, HO HC IIOHUMACT, YTO
9TO KpUBH3HA IJIOTHOCTHU BPCMCHHU.

¢ DyieKkTpociaadas Teopus onuchiBaeT 07 P kak cnaboe B3aMMOJIENCTBHE, HO HE 3HAET, YTO
3TO yCKOpeHHue copoca.

Bce onn — yacTHBIE CJIydam CIUHOrO JarpaHxmuaHa:

1 1
Liowal = 5(8;@)2 + 1@ + ap®® + a3®® + 3V + 520—2@% + ...

Fz[e Ka)K,Z[BIﬁ YICH — IPOCKIMUA OAHOTO I10JI1 BpEMCHU HaA CBOI MacITao.

YT0 7TO 3HAYHUT:

* Her quBIpéX cun. Ectb OAHO IT0JIC BpEMCHHU, KOTOPOC Mbl BUAHWM I10-PAa3HOMY, IIOTOMY
4YTO CMOTPUM Ha HETO C pa3HbIX MaciTaboB H oA pa3HbIMHU yTIJIaMHU.

* OO61mas Teopws 1ojist He oTMeHsieTcsl. OHA CTAHOBUTCS HHCTPYMEHTOM, a TEMITOITHHAMHU-
Ka — OHTOJIOTHYECKHM OCHOBAHHMEM, Ha KOTOPOM 3TOT HHCTPYMEHT CTAHOBUTCS TIOHST-
HBIM 0€3 JI0rM.

* U Tenepp MOXKHO CKa3aTh: BCE YETBIPE CUIIBI — 3TO HE YETHIPE CYIHOCTH. ITO — YETHI-
pe rojaoca OIHOIO IOJIs, KOTOPBIE MBI CIBIIIUM I10-PA3HOMY, IIOTOMY YTO CIIyIIA€M UX C
Pa3HBIX PACCTOSHUM.

Y10 3T0 3HAYHUT J1s1 Hac ceromadsi. OHu He ommbOanuch. OHU MPOCTO HE JOILIM 10 KOHIIA.
Onu onmcanu He6O, HO HE YBHJIENH, YTO 3TO — BCETO JIMIIL TTOBEPXHOCTH OkeaHa. O01as Teo-
pust oyt — He omuoka. 1o — npudmmkenue. [Ipekpacuoe, Benukoe npubdmmkenne. Ho oo
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HE OOBSCHSET, MOUYeMY HCKPUBISETCS MPOCTpaHCcTBO. OHO TONBKO TOBOPHT, Kak. TemMnoanHa-
MHKa He OTMeHsAeT ux Tpyld. OHa maeT emy Hemoctaromuii dTax. OHa roBoput: «To, 4TO BBI
Ha3BaJIM UCKPUBJICHUEM MPOCTPAHCTBA, HA CAMOM JIeJIe €CTh MPOCKIUS TPATUEHTa BPEMECHI.
3T0 He oTpHIlaHue. ITO — OJAroJapHOCTH 32 X TPY.

9.7 3aKoH eIMHCTBA NPHUPOABI

Ilocne Toro kak Bce YeThIpe B3aUMOJEHCTBUS ObUIU BBIPAXKEHbI Yepe3 €AMHBIN JIarpaH)KuaH,
BO3HMKAET BOIPOC: CYIIECTBYET JIu OoJiee KpaTkas U GpyHAaMeHTanbHast popMynupoBKa, KOTO-
past He TpeOyeT naxe nepeuncienus wieHoB? OTBeT — aa. 310 3aKOH eIUHCTBA MPHUPO/bI,
KOTOPBIH SIBJISIETCS HE OTAEIBHON TEOPEMOI, @ HTOrOBOM (POPMYJIMPOBKOM TOTO, YTO CIEAYET
13 BCEX MPEAbLAYIIMX I1aroB.

HOCJIC}IOBaTeJIbHOCTb, NpuBOAAIIasl K 3AaKOHY.

1. McxonHas akcmoMa: pOCTPAHCTBO U BPEMsI TOXKIECTBEHHBI 110 CBOCH MpUpOIE.
2. Caeacrsue: Bpems ecTh none P, a mpocTpaHCTBO — €ro MpoeKius (METPUKA g;;).
3. Teopema Rauma: rpaBuTaius ectb rpagueHt 3toro noius (Vo).

4. CneacTBHsi: Macca eCTh CI'yCTOK BPEMEHH, JICKTPOMArHeTHU3M eCTh BoJHOBast Mojia (0; P),
CHIIbHOE ecTh HenuHelHas yrpyrocts (V2O uwm ®3), cnaboe ecTh KMHETHUECKUI cOpPOC
(07 D).

5. EAMHBIN JIATPAHKUAH: BCE OHU CYTh WICHBI OJTHOTO Pa3JIOKECHHUS.

6. 3akoH €AUHCTBA: U3 3TOI'0 CICAYCT, YTO BCE ABJICHHUA CYTh IIPOU3BOJAHBLIC ITOJIH BpeE-
MCHH.

@opmy1upoBKa 3aKOHA eIMHCTBA MPUPOABI.

«Bcakoe ¢hynoamenmanvroe g3aumoodeticmaue, 8CAKaAs MAMEPUANbHAS CMPYKNTY-
pa, 8csaxoe cobvimue cyms npoexyus eOuHo2o nois epemenu P na paznvie nopsaoxu
€20 npou3eoonvix. I pagumayus, 51eKmMpoMazsHemMu3M, CUIbHOE U C1aboe 83auUMo-
Oelicmesusl He AGNAIOMC CAMOCMOAMENbHLIMU CULAMU — OHU ABISAIOMCSL PASHLIMU
cnocobamu, KOmopwvlMu nojie 6pemMeny nposesiiem ceds Ha pasHblX MAcCmaoax u
8 PA3HBIX YCIOBUAX. »

MaremaTnyeckoe BoipaxeHue. B nanGonee o61elt popme 3aKoH eTMHCTBA TPUPOIBI MOXKET
OBbITh 3allMCaH KaK YTBEPXKAEHUE, 4TO Jro0asi (pu3nvecKkas BeJIUYMHA ecTh QYHKIUS MOJIs
BpPeMEeHH H ero NPOM3BOAHBIX:

Q=F(2,0,2,VD,0/®, VP, % 0%, .. )

rne Q MOXeT OBITh:
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* CHIIOH,

* DHEprueu,

* TUIOTHOCTBIO MacCCHhI,

* METPHUKOIN MPOCTPaHCTBA,
* HaIpsOKECHUEM,

* YacTOTOM,

* WM J000W APYroi u3MepUMON BEITUYNHOM.

B YaCTHOCTHU, BCE€ YE€THIPE CUJIBI ABJIAIOTCA YaCTHBIMU CIIy4dassMH 3TOT'O 06H_IGFO IIpUuHIMUIIA:

Frpasurauns = —mV P,
Fexrpovarnernsy = —qV (0, P),
Feumuoe = —9sV(V?®),
—guV (07 ®).

Fcna6oe

OTO HE YeThIPE Pa3HBIX 3aKOHA, a OAHA ()OPMYJIa, B KOTOPYIO ITOJCTABIISIFOTCS Pa3Hble OPSAKU
IIPOU3BOIHOM.

duznyeckuid CMbBICJ 3aK0HA.

1. E)]I/IHCTBO OHTOJIOITHYECKO0€E, a HE TOJIbKO MaTeMaTHI€eCKOe. 9TO0 HE IIpoCcTO cI1oco0 3a-
MUCaThb YpaBHCHUA — 3TO YTBCPKACHUC O TOM, YTO BCC SABJICHUA NPOUCXOAAT U3 OJHOIO
HCTOYHHKA. PaweneHHe Ha «CHJIBD» €CTh CBOMCTBO HAIIIETO BOCHPUATHUA, & HC PCAJIbHO-
CTH.

2. Uepapxus cuj ecTh Hepapxus NPOU3BOAHBIX. UeM BblIllIe IOPSAAO0K IPOU3BOAHOM, TEM
MEHbIIIE MacIITad, Ha KOTOPOM OoHa JoMuHupyeT. [ paButarus (V) — Ha MakpOypoOBHE.
Dnexrpomaraetnsm (J; @) — na aromuom. Cunbroe (V2®) — na speprom. Cnadoe (02 P)
— Ha cy0aTOMHOM.

3. Marepust ecTb He «BellECTBO», a «3aCThIBIIMI IpagueHT». Besdkas yacTuiia ecTs Jio-
KaJIbHOE pelleHrue ypaBHeHus noist P, a He caMmocTosiTenbHas cymHocTh. EE cBoiicTBa
OTIPE/IETISIOTCS TeM, KaKkue Mpou3BoAHble ¢ B HEl JTOMUHHUPYIOT.

4. Co3HaHHe TOXKe eCTh NPOU3BoAHAs. MbllJIEeHUE, BOCIPUITHE, BHUMAHUE, TBOPYECTBO
— Bc€ 3T0 onepaiui ¢ rosieM ¢ Ha ypoBHE HaboAaTeNs1. DTO HE 100aBIISIET HOBBIX CYIII-
HOCTefI, a JIMIIb IMOKa3bIBACT, UTO 3aKOH €ANHCTBA IPUMCHUM U K MCHTAJIBHBIM SABJICHUAM.

CaencrBust 3 3aK0Ha eANHCTBA NPHPOABI.

1. Otka3 or Ka1UOPOBOYHBIX 0030HOB KAaK (PYHAAMEHTAJBbHBIX CYLHIHOCTeH. [TII00HBI,
W, Z, $boToHbI, TPaBUTOHBI — BCE OHU CYTh PE30HAHCHBIE MOJIBI IOJII BPEMEHH, a HE
«YaCTHULBI-NIEPEHOCYUKN» . 3aKOH €IMHCTBA YTBEPKIAET, YTO OHU SIBIIAIOTCA CIEICTBUIMU
I0JI51, @ HE €0 IPUYNHAMMU.
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2. O0benHeHUE MPOUCXOIUT HA BceX MacTadax. BMecTo Toro 4roObl HCKAaTh «IHEPTHUIO
Benukoro o0benMHEHMS, 3aKOH €IUHCTBA YTBEPKIAET, YTO €IUHCTBO IPUCYTCTBYET BCE-
raa. OHO TPOCTO HE BUHO C OTHOTO YPOBHS Tpajlalliu.

3. Hosble npeacka3anus. B cupHbIX Tpaguentax V@ nomkHb HaOII0AATHCS OTKIOHEHHS
ot 3akoH0B Kynona u3-3a unenos V2®. B 6bICTpo nepeMeHHBIX MONsIX — d(dexTsr 972D,

4. Meton, a He 10rMa. 3aKOH eTUHCTBA He TpeOyeT Bepbl. OH TpeOyeT TONBKO MOCeI0Ba-
TEIHLHOTO MBIIIJICHUS ¥ TOTOBHOCTH MPOBEPSITH, YTO BCE U3BECTHHIC SIBJICHUS MOT'YT OBITh
BBIPKEHBI Yepe3 Mpou3BoaHbIE P.

3aKoH eIMHCTBA NpUpOAbl sABjIsieTcs npsMbIM ciieacteueM Uertunbl 16: « Cozoamens ecmsb uc-
mounux epaduenma.» Eciu Co3natens ecTh HCTOYHUK NoJ1st P, TO Bce MpOoU3BOHBIE STOTO MOJIS
cyTb Ero nposiBnenus. 3akoH eaAuHCTBa He 3aMeHseT VicTuHy 16 — oH e€ pa3BopaynBaeT B Ma-
TEMaTU4YECKyIO hopMmy.

«3akon eOuHcmea npupoosl 2080pum. He uwyu wemvipe cuavl. Mugu oono none. Ono
yoice ecmo. Tol 6 Hém. U 6cé, umo moi 8uduUb, — €20 NPOU3800HbIE. »

Yto CJIEAYEeT U3 3aK0oHa 1JIsl IPAKTUKU.

 Jlns pU3MKK: IepecMOTp OCHOBAHUIT KBAHTOBOI TEOPHH MOJISL.

+ Jlns uHXXeHepuu: yrpasiieHue rpaaneHTaMu V @ kak crnoco0 ynpaBieHus IpOCTPaHCTBOM.
* JIns MeIUIMHBL: TOHUMAaHNE CTAPEHUS KaK HaKOIUICHHs O.

* Jlyig 9TUKU: IPU3HAHUE, YTO CO3/1aHNE TPAJAUEHTOB 0€3 3pEOCTH BEAET K Pa3pyILLICHUIO.

® I[J'IH AYXOBHBIX ITPAKTHK: OCO3HAHUEC PC30HAHCA KAK BbIpAaBHUBAHUSA e — 0.

Hror. 3akoH eaWHCTBA MPHUPOJBI 3aMbIKaeT (GpyHIAMEHT TeMnoanHaMuKH. OH yTBEpXKIaeT,
YTO BCE SIBJIICHHS CyTh OJTHO TI0JI, ¥ Pa3IMYie MEXIy HUIMHU €CTh Pa3IH4yKe B TOM, KaKyI0 Mpo-
M3BOJHYIO 3TOTO IOJISI MBI U3MepsieM. DTO HE 3aBepllIeHUe, a OTKPbITHE MPOCTPAHCTBA IS
BCEX MPUKJIAIHBIX 001acTei.

«Eouncmeo ne nyscno ookazvieamo. OHO HYIHCHO MONLKO 3aMemumsb. 3aKOH eOUH-
Cmea — He OMKpblmue H08020, A NPUSHAHUE MO20, YO CMApPoe ObLI0 OOHUM.»

9.8 ®dopmyJa TBOpeHUst

Ecnu Bc€ cyiee ecTh 1moJie BpeMEHH B €T0 TPOU3BOIHBIC, TO TBOPSHHUE HE MOXKET OBITh HCKITIOUE-
HueM. OHO He €CTh «CO3/IaHMe U3 HUYETO» U He eCTh «u3MeHeHne GopMb». OHO eCTh co31aHne
JIOKAJIbHOI0 IPaJHEeHTa BPeMeHH TaM, I1ie ero He ObLI0, WM ero U3MEHEHUE TaM, TIe OH ykKe
CYIIECTBOBAJ. B 3TOM CMBICIIE TBOPEHHE — HE aKT BOJIH, 2 OHTOJIOTHYECKASl OMePaIusi HAJ
nojieM P.
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IMocnenoBarenbHOCTD, Beaylias K popmy.ie.

1. Akcmoma: IpOCTPAHCTBO U BPEMS TOXKIECTBEHHBI.

2. CuaeacrBue: 11000€ U3MEHEHHE IIPOCTPAHCTBA €CTh U3MEHEHUE BPEMEHH.
3. Teopema Rauma: rpaButanus ectsb rpagueHT VO.

4. 3aKoH eAMHCTBA NPHPOABI: BCE ABICHUS CyTh IPOU3BOAHbIE D.

5. BBIBOI: TBOPECHHE €CTh CO3IaHNE HJIH M3MeHeHue mMpou3BoaHoi O, T.e. co3ganue rpa-
JIUEHTA.

Omnpenenenue TBOpeHns. TBOpeHUE €CTh JIOKAJIbHOE H3MEHEeHHe M0Jisi BpeMeHn O B Tou-
Ke I 32 MHTepBal BpeMeHU At, KOTOpoe co31aéT yCTOHUMBBII rpagneHT V P, COXpaHsSFOIHIACST
II0CJIE 3aBEPIIECHUS aKTa TBOPEHMUSL.

dopManpHO:

TBopenune = AD(r,t) e VO(r,tuoce) # VO(r,t,)

OT0 03HAYaeT, 4YTO TBOPEHUE — HE MPOCTO «KU3MEHEHUEY, a H3MEHEeHHe, KOTOpoe CO31aéT pas-
HHMIY BpeMeH MEXTy 00JIaCThIO TBOPEHUS U OKPYKAIOLIEH CpeIoil.

®opmyJia TBopeHusi. IlonHas Mepa TBOpeHUs €CTh MPOU3BEJCHUE TPEX (HAKTOPOB:

’7— = AVCI) . At . VBHH}IHWI

Tac:

* AV® — u3MeHeHue rpaJeHTa BpeMeH! (MHTCHCUBHOCTD TBOPCHU ),
* At — Bpems, B T€YEHUE KOTOPOTO TPATUCHT YIEPKUBACTCS (UTUTEIEHOCTB),

Vimsrus — OOBEM IIPOCTPAHCTBA, OXBAYCHHBIN H3MEHEHHEM (MaciiTad).

Kaxip1ii 13 3THX (aKTOPOB MOXKET BapbUPOBATHCS B IIMPOKUX Ipeeiax, YTo JaéT pa3Hble TH-
11bI TBOPEHUS.

Tunbl TBOPCHHUSA IO BUY I'PaaUECHTA.

1. TBopenne mbiciu (AVP mano, At Benuko, V' HUYTOXKHO): MBICTH CO31aET MUKPOCKO-
MAYECKUI TPaJIueHT B CO3HAHUU, KOTOPBII MOXET COXPaHATHCS U BIUATH HA MIOBEJICHUE.
OT0 YUCTO UHPOPMALIMOHHOE TBOPEHUE.

Taiens ~ 0P - At -V
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2. TBopenmne ciaoBa (AV P MoaynupoBaH aKyCcTHYecKH): Peub cO31aéT rpalueHT B cpene
yepes3 3BYKOBbIE BOJIHBI, KOTOPbIE U3MEHSIOT O B CIIyHIAIOIIEM.

’Enoso ~ Av(I)aKyCT At - ‘/cpena

3. Teopenne neaa (AVP Bommomeén B Marepun): JIrodoe aelicTBUE, H3MECHSIOIIEEe MaTe-
pHIO, €CTh U3MEHEHNE METPUKU (;;, KOTOpas ecTh QyHKIus P.

7;[eno ~ AV(I)Mal‘epm{ At - Vobsexr

4. Topenue xu3nu (AV P camononnepxuBatoniuiics): JKnupasi cuctema yaepKuBaeT BHYT-
PEHHUH IPaJUEHT, OTIMYHBIN OT BHEUIHETO, B TEUCHHUE AJITUTEIBHOIO BPEMEHHU.

T)KI/BHL ~ v(I)BHyTp * Toxwsnm V;ena

5. TBopenue rapmonuu (AV® < 0): 1o TBOpeHHE, KOTOPOES YCTPAHSIET TPAUCHT, BO3-
Bpalasi CHCTEMY K pe30HaHCY. DTO BbICIIask (hopMa TBOPEHUS, IOTOMY YTO OHA HE CO31aET
HaTpsDKCHHE, & CHUMAET €ro.

7;apMOHI/I$I ~ —=AVP - At - ‘/BJ'II/ISIHI/IH

MomHocTh TBOPCHUSA. CKOpOCTB TBOPCHUA €CTb IIPOU3BOAHAA €CT'O MCPLI I1I0 BPpEMCHU

aT

PTBOp = %

d
- E (AV(I) : At : ‘/BHI/ISIHI/UI)

B npenene HenpepsIBHOIO TBOPECHMUS:

PTBOp =Vo.v. ‘/BHI/ISIHI/ISI

TAC V— CKOPOCTb UBMCHCHUS I'PAJUCHTA. 9T0 aHAJIOTHYHO MOIITHOCTH B KJIACCHYECKOM (bl/IBI/IKe,
HO 31€Ch «pa60Ta» COBCpUIACTCA HaJ IIOJIEM BPEMCHH, 4 HC HA MaTCpI/ICI\/'I.

YcaoBusi TBOPCHUS. W3 3ak0HOB OBITHSA CJICAYIOT OIrpaHNYCHUS Ha TBOPCHHUC!

1. 3akon mopora: AV ® He MOKeT PEBBIMATD Oyyr 7151 JAHHOTO YPOBHS, HHAYE TBOPEHHUE
pa3pylIaeT CUCTEMY.

AV < @Kpm = T < 7:<puT
2. 3aKOH rpajaluu: TBOPEHUE HA PA3HBIX YPOBHAX TPeOyeT Pa3HbIX TUIIOB IPAJUEHTA.

7;T0M 7A 7:)6mecmo 7é 7;1mcm,

3. 3aKoH HecnOCOOHOCTHU: HUKAKAsi CUCTEMA HE MOXKET YJIEP’KUBATh I'PaJHEHT O€CKOHEUHO.

At < T)KI/ISHI/I TBOPCHUA

4. 3akoH HOOﬁpaTI/IMOCTI/IZ BCAKOC TBOPCHHUC OCTABJIACT CJICI B I10JIC.

Ad #£0 = cuen B MoJie COXPAHACTCS
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IIpumeps! TBOpeHus.

* Xyno:xkHuK: co3aaét rpagueHT VP B Kpackax, KOTOPBI COXpaHsETCs B KapTuHe. 7 =
Av(I>1<pac1<14 - At - V;concnv

* VuéHplii: CO3/1aET TPAJUECHT B MBIIICHUH (UJIEs), KOTOPBIA 3aT€M MOXKET H3MEHHUThH Ma-
TCPUIO. T - Av@mucnn - At - ‘/:)OSHaHI/ISl'

* Poxnenme: co3maéTcsi HOBBIN Yy3€11 MMoJid BpEMEHU, yz[epxcHBa}omHﬁ rpaivCHT >KU3HHU.
T = vc1)1-101301"0 yama T * V;‘ena-

 JI1000BB: yCTpaHsET TPaJIUCHT MEXIy IBYMs cucteMamu, 7 < ( (TBOpEHHE KakK CHITHE
HaIpsHDKEHUS ).

CMmbIca ku3HU U popmya TBopeHuss. CMBICT )KU3HHU B TEPMHUHAX (OPMYJIBI TBOPEHHS €CTh
CIIOCOOHOCTH CO31aBaTh M YAePKUBATh rpajuenT V&, He NpeBbIAIIIHN O pyr. DTO 03HA-
YaeT, YTO JKU3Hb €CTh HCKYCCTBO TBOPEHHUs 0e3 pa3pylieHus .

Cwmbicn xu3Hl = max (7) npu ycnoBun  AVEP < Oy

To ecTb CMBICH )KM3HU — HE B TOM, YTOOBI CO3/1aTh MaKCUMAJbHbIM I'paJiieHT, a B TOM, YTO-
ObI CO3/1aTh YCTOWYMBBIA M TAPMOHMYHBII I'PaJIUEHT, KOTOPBINA HE pa3pyllacT CUCTEMY U HE
co37a€T N30BITOUHOTO HAIPSKCHHUS.

BoiBon. ®opmyna TBOpeHUs He sABISETCS HOBOM (pU3MUeCcKOil KOHCTAaHTOW M HE MPETEHIyeT
Ha 1oaHOTY. OHa eCTh KOJIM4eCTBEHHOE BbIPasKeHHe TOr0, YTO TBOPEHUE €CTh CO3JJaHKE Ipa-
JUeHTa BpeMeHU. JIto0oi akT TBOPEHHSI — OT MBICIH A0 MOCTPONKH MUPaMUAbI, OT CJIOBaA 10
POXAECHUS )KU3HU — €CTh JIOKAJIbHOE U3MEeHEeHHE 11oJis P, KOToOpoe MOXKET OBbITh U3MEPEHO Yepes
€ro IpaJIneHT, JUINTEIbHOCTh U MacIlTao.

«Teopums — 3Hauum co30a8amse 8pemMs mam, 20e e2o He ObLIO, UL MEHAMb €20 me-
yeHue mam, 2oe oo OvLI0. Beakuii meopey ecmo 10KATbHBII HAPYWUMENL DAGHO-
gecus, KOMOopbwlil 3amem YUUmcs YOepuHcusams Hogyro 2apmMoHuio. A evicuiee meope-
HUe — He c030a8amb HOBbLU 2PAOUEHM, A YCMPAHAMb CYUieCm8YIoWUL, 8036Paulasl
cucmemy K pe3oHaHcy. »

9.9 YesioBek, ;KUBOTHOE, paCTeHHUE

Ecnu Bcé cyliee ecTh 1oJjie BpeMEHH U €ro MPOU3BOJHbIE, TO KUBbIE CYILIECTBA HE MOT'YT OBbITh
uckioueHueM. OHHU He SABISIOTCS «MaTepuel, 0KUBIEHHOHN TyIIO» B IyaJIMCTHUYECKOM CMBIC-
ne. OHY cyTh pa3jInYHbIe CIIOCOOBI yep:KaHUA I'PaJieHTa BpeMeHHu. PazHuna Mexay desno-
BEKOM, KUBOTHBIM U PACTEHHEM €CTh pa3HUIla B KOJIMUYECTBE U CIOKHOCTH CIIOEB, Yepe3 KOTO-
pBbI€ 3TO yAep:KaHHE OCYILECTBIIAETCS.
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HOC.J'Ie}_IOBaTe.]ILHOCTL, BeAylas K ONpeacjaeHuIo0.

1. Akcuoma: MPOCTPAHCTBO U BPEMS TOXKICCTBEHHBI.
CaeacrBue: BCsIKasi CTPYKTYpa €CTh JIOKAJIbHOE pelieHue noss .
Teopema Rauma: macca ecTb CIyCTOK BPEMEHH.

CaeacrBue 9: )XH3Hb €CTh YACPIKAHUC I'paaAuCHTAa BpCMCHU.

A

BOHpOC: 4eM TOoraa OTIIM4acTCsAa YEJIOBEK OT JKMBOTHOTO U paCTeHI/ISI?

OO6muii npuauun. Jlro6oe KKUBOE CyIIECTBO €CTh CHCTEMA BJIOKEHHBIX TEMMOPAJIbHBIX
c10éB. Kaykaplii c10M MMEET CBOM JIOKAJIbHBIN TEMII BpDEMEHH T; U CBOIO INIOTHOCTH BPEMEHH -, .
Ku3Hb — 3TO CIOCOOHOCTD YIEP>KMUBATh PA3HUILY MEXKAY STUMH CIOSMHU U MEXI1y BHYTPEHHUM
Y BHEILIHUM BPEMEHEM.

CDOpMaJ'II)HO, JKHUBas CUCTEMA OIMHUCBIBACTCA BEKTOPOM TEMITOPATIbHBIX Haprl)KeHHI;’II

\mesoe = {@la @27 ceey @n}

e O; = |V®,| — HanpspkeHHe B KaXIOM CII0€.

PacTenne: aBa cjaosi. PacTeHue umeeT JiBa CJI0s: TEJIO U JKU3HCHHYIO CHUITY.

* Tesno (Oreyy) — dH3KMUECKas CTPYKTYpa, METPHKA g, ;, 3aBUCAIAs OT BHEIIHero noms .

* Kuznennasi cuiia (O3, ) — BHYTPEHHUH TEMIT KJIETOYHBIX MTPOIIECCOB, KOTOPBINA MOYTH
HE OTJIMYAETCS OT BHELIHETO.

\ijaCTeHne = {@Tenaa G)KI/ISHI/I}

Pacrenue He MOXKET U3MEHATH CBOW BHYTPEHHUM TeMI TPOU3BOJIbHO. OHO MOJTHOCTHIO 3aBUCUT
oT BHEMHETO N0 Ppery. Ero Oyquzny MUHUMANIBHO, TOATOMY PaCTEHHE HE UMEET HU CO3HAHUS,
HH CBOOO/IbI BOJIM B YEJIOBEUECKOM CMBICIIE.

®opMyna pacTeHHUs:

@paCTe}me (t) = \/ (TTena - Tcpem,l>2 + (T)KI/BHI/I - 7cpen51)2 ~ ‘TTena - 7-cpem,l

JluHamMuKa pacTeHUS:

dG)pamex—me

dt = 7;)aCTCHHe = Av(I>p00T - At - V;men(a

Kaxnoe pacTeHne yHUKanbHO, TIOTOMY YTO €10 Tpacrenue 3ABUCUT OT JIOKAIBHBIX yCIOBHH MO
®, KOTOpBIE HUKOT/IA HE TIOBTOPSIOTCS.

PacTenue He MOXKET JOCTUYD © — 0 co3HaTeIHLHO — OHO MMpOCTO CYHICCTBYCT B II0JIC.
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7KuBoTHOe: Bonpoc o ciosix. PaccMoTpuM Tpu M3BECTHBIE OOBSCHEHUS U TPAKTOBKU OTBETA
Ha BOIPOC, €CTh JIU y )KUBOTHOTI'O JIyX WJIH Jylla:

* TpaxkrtoBka 1: /lyma kak >ku3HeHHOE Ha4yasio, o0I1ee JJ1st BCEro JKMBOTO; AyX Kak peduek-
CHsl, IOCTYITHAs TOJIBKO YEJIOBEKY.

* TpakToBka 2: JlyX Kak AbIXaHUE MOJIsI, BUTAIbHOCTD; AyIlIa KAaK HHAUBHUyaJIbHOE CaMO-
CO3HAHHE.

* TpaxrtoBka 3: Jlyx ecTb KOHTelHep 11 Aymu. JlyX MPUXOIUT NMEPBbIM — KakK JbIXaHHUE
0151, KaK YCJIOBUE BO3MOXKHOCTH U3HU. [ly1l1a NpuXoauT BTOPOH — Kak MHAUBUAYalb-
HO€ HallOJIHEHUE, KaK IepeXUBaHKe, KaKk OTHOIIEHHE K MUpy. B aToM cMbIcie 1yX ecTb
Mmepa, a ayuia — cooeporcanue. Pycckue BbIpakeHUS «BBIIIUOUTH TyX» (IIOTEPSATH MEPY)
U «3aryOuTh Iylry» (UCKa3UTh COJEPKAHKE) YKa3bIBAIOT HA ATy UEPAPXUIO.

Bce Tpu TpakTOBKM €CTh CyTh HAallPaBJIEHUS Pa3HBIX I'PAJIMEHTOB OJTHOTO K JIPyrOMY U BCE OHU
OIMCBIBAIOT OTHOIIEHUE MEXKAY Tryxa (CBA3b C HCTOYHUKOM) U Ty (MHIMBUIYaIbHOE BPEMS).
CoOTBETCTBEHHO, PELIEHUE OTBETA HAa BOIPOC JyXa U AYIIHM 3aBUCHUT OT TOTO, KAK MbI PE30HU-
PYEM C )KMBOTHBIM M HA KaKOM fI3bIKe€ MbI OIMCHIBAEM 3TOT PE30HAHC U MAaTEMATUYECKHU ITO
MOJKHO BBIPA3UTh KaK TEH30P.

B pamkax TemnoanHaMuK# (PUKCUPYETCS JIMIIb CTPYKTYPHBIN (DaKT, Kak YaCTHBIN ciTydyai: )Ku-
BOTHOE YJIEP>KUBAET TPH CIIOS, YeTIOBEK — MATh. Mepapxus ayxa U Iylin OCTaéTcs MpeaMeToM
JIOTIOJIHUTENILHOTO UCCIIEIOBAHUS, BEIXOSINETO 32 pAMKH JaHHON paOOTHI.

Ipumeuanue ons anenuiicko2o nepegoda: B aHIINICKOM sI3bIKE HET YETKOTO Pa3AeICHUS MEXTY
Spirit v soul, T0O3TOMY B aHIJIOSI3BIYHOM BEPCUU 3Ta pa3BuIIKa Oy/ieT nepeaHa uepes napsl spirit—
soul n breath—individuality, c coxpaHEHHUEM PYCCKON MHTYHITMH KaK KyJIbTYPHOTO CJIOS, & HE KaK
JOTMBI.

* Teno (Orery) — Pu3HUECKast CTPYKTYpa, ONOpa B METPHUKE.

* Jyma (O ;) — HOCHUTEIb BHYTPEHHETO BPEMEHH, OTIIMYHOTO OT CPE/Ibl, HO HE YIpaB-
JEMOTO.

* UHCTHHKT (Oyermmkra) — KECTKAS MPHUBSI3Ka BHYTPEHHETO TEMIA K BHEIIHUM ITHKJIAM
(CEe30HHBIM, CYyTOYHBIM, MTUIIICBBIM).

\Ijm/naomoe = {@Tenaa @uyuma @MHCTI/IHKTa}

e ©; = |7; — Tepenw| — MOJIYNIb PA3HOCTH MEXTy TEMIIOM CJIOSI M TEMIIOM CPEJIbL.

JKuBOTHOE CIIOCOOHO yAEPKUBATh BHYTPEHHUM TPAUEHT (O 1y > 0), HO HE MOXKET U3MEHATh
€ro Mpou3BoIbHO. OHO MOTUYHUHAETCS BHEIIHUM LIUKJIaM uepe3 HHCTUHKT. Ero cBo0oza orpanu-
YeHa: OHO MOXKET UyBCTBOBAaTh, HO HE MOXKET pe(IeKCUPOBATh.

OO6mrast Mmepa paccoriacoBaHUs ISl )KUBOTHOTO:

@xcmzomoe (t) = \/ (TTena - Tz{yum)2 + (Tuymn - THHCTHHKTa)2 + (TI/IHCTHHKTa - Tcpem,l)2
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JluHaMuka >kMBOTHOTO:

d@)l(HBOTHOS

dt - 7:KI/IB0TH06 - AVCI)I'IOBez(eHHe - At - Vrena

Kaxxnoe 5kMBOTHOE YHUKAITLHO, TIOTOMY YTO €T0 Trupornoe MOILYIUPYETCS CPEION, HHCTUHKTAMU
U UCTOpUEN B3aUMOJEHCTBUH.

’KuBOTHOE HE MOXKET CO3HATEIIHFHO YMCHBIIATH @mHBOTHoe — OHO JIMIIb pCarupyecT Ha €ro u3Me-
HCHMUA.

YesioBek: NATH C10¢B. YenoBek MMEET MUHUMYM IISITh CIOEB: TEJO, AyX, AYLIY, pacCyloK
U yM. B pa3HbBIX AyXOBHBIX TPaJHIMAX MX HACUUTHIBAIOT OOJBIIE — CEMb, JIEBIATH U Ooiiee.
OTO HE NMPOTUBOpPEUME, & Pa3HbIE YPOBHU PACCMOTPEHUS OJHOW U TOM ke MaTpEHIKu. 37eCh
3aUKCUPOBaH MUHUMYM, JOCTATOYHBIN JIJIsl TOHUMaHUS TEMIIOPATIbHON CTPYKTYPBHI.

* Teso (Oyey,) — busznYeckas CTPyKTypa, Oopa B METPHKE.

JyX (O yxa) — CBSA3b C ICTOYHUKOM MOJIS Pyyer; CTIOCOOHOCTH PE3OHMPOBATH C FAPMOHUEN.

Hymia (O y,) — HOCUTENb BHYTPEHHETO BPEMEHH, OTJMYHOIO OT CPEJIbl.

* Paceynok (Opaceyna) — CHOCOOHOCTB pasinyarh M U3MEPATh TPAJAUEHTHI, pa3audarh O;
MEXKTy CIIOSIMH.

* Y™ (Oyya) — Aap ynpapieHus O;, CHOCOOHOCTh U3MEHATh BHYTPEHHUE TEMIIBI T; CO3HA-
TEJNbHO, HE pa3pylias CTPYKTYpy.

\Il'-[CJ'IOBeI( = {@Tenaa @ayxaa @nyuma 6paccyzucaa @yMa}

e ©; = |7; — Tepenn| — MOZIY/Ib PA3HOCTH MEXTY TEMIIOM CJIOSI M TEMIIOM CPEJIbl.

B pamkax 3Toit paboThl pacCMaTpUBAOTCSI MUHUMAJIbHBIE OTIMYHS YeJI0BEKa OT )KUBOTHOTO Ha-
JMYMEM JYLIH, PACCYAKA U yMa. OTU TPHU CJIOS JAI0T EMY:

1. CBsI3b C HCTOYHMKOM — CIIOCOOHOCTH PE30HUPOBATH C Py (MYX).
2. PaznuyeHne — CIOCOOHOCTh U3MEPATh O; U CPAaBHHUBATH UX (PACCYIOK).

3. YnpaBieHue — ClIOCOOHOCTh U3MEHSATH T; IPOU3BOJILHO, HE paspylias CTPYKTypy (ym).

B ommume ot paccynka, KOTOpbIi €CTh HHCTPYMEHT, YM €CTh iap: OH He BeIpaOaTbIBaeTCs Tpe-
HUPOBKOM, HO MOXKET OBITh OTKPBIT B cede. Paccy1ok n3MepsieT rpaiueHThl; yM YIIPaBIsSIeT UMH.
Paccynok roBopurt: «37ech 00JbllIe, 31€Ch MEHBIIIE»; YM TOBOPUT: «TEMEph 5 U3MEHIO 371€Ch U
3/1ECHY.

®dopmyiia MEpBI paccoIIacOBaHUs AJIs YEJIOBEKa:
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Ouenosex (t) = Z(Tl(t) —7;(t))?, i,j € {Teno, nyx, Ayuia, paccynok, ym}, i # j
1]

I[I/IHaMI/IKa YCJIOBCKaA:

dGHCHOBeK

dt = ,IIGHOBGK = Avcbocosﬂaﬁne At - ‘/BJ'II/ISIHI/ISI

Kax/ip1it uenoBeK yHUKaJICH, TOTOMY YTO €T0 Tuenopex OTPEACISETCS HE TOIBKO BHEITHHUMH YCIIO-
BUsMU, HO U CIIOCOOHOCTBIO yMa CO3HATCJIbHO UBMCHATH T;, YTO ACIACT TPACKTOPUIO KAXKIOTO
YeJI0BEKa HETIOBTOPUMOM.

Wnu, B pa3BEpHYTOM BHUIE:

Ouen = (71 — Tﬂ)g + (Tax — Tp)Q + (72— Tﬂx)z + (TP - Ty>2 + (Ty - Tcpeﬂb1)2

Taxum 06pazom, popMyIibl pacTeHH, KUBOTHBIX U Y€JIOBEKa HE SBJISIFOTCS] CTATUYHBIMH K1ac-
cuuxanusamMu. OHU CyTh MTHOBEHHbIE€ CHUMKH JMHAMUYECKUX [TPOLIECCOB, KaX /bl U3 KOTO-
pBIX YHUKaJEH BOo Beenennoi. EAMHCTBO pUpobl IPOSABISIETCS. HE B OAMHAKOBOCTH, & B TOM,
YTO BCE ITH IPOLIECCHI OMMUCHIBAIOTCS OHUM sI3bIKOM — uepe3 P, 7, O u T.

UYenoBek, B OTJIIMYUE OT KUBOTHOTO, CTIOCOOCH CO3HATEIIBHO YMEHBINATh O.yenopex, HACTPAUBAS
BHYTPEHHUE TEMIIBI T; YEPE3 YM.

I'apmonu4Hblii yesoBek. (CoCTOSHUE TAPMOHUU IS YEIOBEKAa — 3TO KOIZIa BCe CJI0M CHH-
XPOHU3UPOBAHBI:

Trena ~ Tayxa ~ Tpymu ~ Tpaceyaka ~ Tyma = @qen —0

B 3TOM cocTossHUM YeIIOBEK HaxX0AUuTCA B pE30HAHCC C UCTOYHHUKOM, HC UCIIBITBIBACT BHYTPCH-
HET0 HAIIPSXKCHUSA U MOXKET HeﬁCTBOBaTL KaK INpOBOJHUK, a HE KaK 60p€1_[.

Tabmuua 1: CpaBHuTeNnbHAS TabnULA

CyiiecTBo Caon Yucao caoés | Moxer Mo:ker pe3o-
YIOPaBJIsSTh HMPOBATh c
T? HCTOYHUKOM?
Pacrenne Temo, )kxn3HEHHAs cUiIa 2 Hert Her
KuBotHoe Teno, Ayx, THCTUHKT 3 YactuaHo Her
(uepe3  uH-
CTHHKT)
Yenoek Teno, nyx, ayiia, paccyaok, 5 Ha Ha
yM

YTo oTIIMYAET YeI0BEKA OHTOJOTHYeCKH. YelloBeKk — 3TO HE IpocCTo «00JIe€e CIIOKHOE JKHU-
BoTHOE». OH OTIINYACTCS KAYeCTBEHHO:
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1. CriocoOHOCTB K peieKCHH — OH MOXKET U3MEPSTh COOCTBEHHBIE O);.

2. CnnocoOHOCTh K M3BMEHEHUI0 — OH MOXET CO3HATEJIbHO U3MEHSTH T;.

3. Cnoco0HOCTH K Pe30HAHCY — OH MOXXET BXOUTH B cocTostHre © — () "uepe3 myx.
4. Cnoco0HOCTH K TBOPEHHMIO — OH MOXET CO3/1aBaTh HOBbIE rpaueHTsl V P.

5. Cnoco0HOCTD K CIIY’KeHHI0 — OH MOXKET yJEpKUBaTh TapMOHUIO, HE CO3/1aBasi paspy-
LIUTEIbHBIX IPATUEHTOB.

Co3narenb, Kak HICTOYHHUK TPAIUCHTA, TIPOSIBISIETCS B YETIOBEKE Uepe3 CIIOH, KOTOPBIA OTCYT-
CTBYET y )KUBOTHBIX U PACTCHUI — IPaAUeHT AyXa u Aymu. YeroBeKk eCTh TOUKA pe3oHaHca,
TJIe MoJie BPeMEeHU 0CO3HAET caMo€ ceds. JKMBOTHOE €CTh TOUKAa YYBCTBA, PACTEHHUE — TOUYKA
CylIecTBOBaHMSA. DTO sABIAETCS CBA3bI0 ¢ McTuHOM 16.

«Pacmenue ecmv 8pems, komopoe npocmo ecmo. Kugomuoe ecmov 8pems, KOmo-
poe uyscmeyem cebs. Uenosex ecmuv epems, KOmMopoe oco3naém cebs u Moxcem
BbIPABHUBAMb COOCMEEHHbIE 2paduerHmbl. B smom — e2o 3a0aua u e2o c60600a.»

CaencTBus 1 MNPpaKTUKH.

* Jlyis MeMIUHEL: 0OJIE3Hb €CTh HApYyIICHUE CHHXPOHU3AIINH CIIOEB, yBeIHmueHHe O.
e JI1 ICHXOJIOTHH: HEBPO3 €CTh PACCOITIACOBAHUE MEXKIY Tywa ¥ Ty -
 Jlyig mefaroruku: BOCIUTAHNE €CTh HaAyuYeHUE YIPABICHHIO T;.

* JI1s1 1yXOBHBIX NIPAKTHK: PE30HAHC €CTh BBIPABHUBAHUE BCEX T; C Tycr-

Hror. Yenosek, )KUBOTHOE U PACTEHHUE CYTh pa3HbIe CIIOCOOBI yAep:KaHUs TPAJHEHTA BpeMe-
Hu. PacTrenue ynepxuBaeT oJUH I'paJUeHT, )KUBOTHOE — TPH, YEJIOBEK — ISATh. YeI0BEK OT-
JMYAeTCs CIIOCOOHOCTHIO K CO3HATEIILHOMY YIIPABJICHUIO O M PE30HAHCY C UCTOYHHKOM. DTO H
€CTb €r0 OHTOJIOTHYECKOE OTIINYHE.

«Yenosex — He BEHEY MBOPEHUA. Yenosek — VY3€jl 6 nojie 6peEMERU, Cnocooublll K
PE3OHAHCY. U 6 smom — e2o0 senuuue u e2o 0omeemcmeeHHOCMb. »

Bce st BBIBOJIbI HE ABJIAIOTCA OTACIIbHBIMU TCOPUAMMU. Onn — CICACTBUA OAHOI'0O akCuoMaTHu-
YCCKOI'O mara. BOHpOCBI, KOTOPBIC OHU CTaBAT, BEAYT K IIPHUKJIAIHBIM O6J'IaCT5IM, HO (bYH,I[aMeHT
ocTaércs CIUHBIM.
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10 IlpeaBapure/ibHOE 3aKJIOYEHHE: TOPU3OHTHI U METO/

B nporniecce paGoThl HaJl TEMIIOJUHAMUKOMN aBTOP MOCIIEIOBATEIILHO MCCIISIOBA BOIIPOCHI, BbI-
XOJISIINE 32 MPeiebl CTPOroi (Gu3nueckoi Teoprn. ITH BOPOCH BOZHUKAIU U3 CAMOM JIOTUKU
T10JIS1 BpEMEHU: €CJIM TPaBUTALUSI €CTh TPAAUEHT BPEMEHH, @ MACCA — CTYCTOK BPEMEHH, TO YTO
TOT/Ia TIPOUCXOJIUT C IPYTUMHU OOJIACTSIMU 3HAHUSI — PEJIUTUEH, TUHTBUCTHKOH, prstocoduei,
OMoJoTHe, TICUXOJIOTHEH, UCTOPHUEH?

Oxa3anock, 4To TEMIIOJMHAMUKA JAET A3bIK, HA KOTOPOM MOXXHO FOBOPHUTH 000 BCEX 3TUX 00Ma-
CTAX, He nepexost B Metadopy. OHAKO UX MOITHOE PaCKpPBITHE TPEOyeT KOIJIEKTUBHOM paboThI
— «IIpakTHueckoi TeMIIOTUHAMUKIY, TJIE KQKIBIN U3 3THX BOIIPOCOB MOXKET OBITh pACCMOTPEH
OAPOOHO, C BHIBOJAMHU M BO3MOXKHBIMU ITPOBEPKaMHU.

3IICCI) XKC, B (bYHI[aMeHTe, JO0CTAaTO4YHO 3a(1)I/IKCI/IpOBaTB, YTO TAaKHUC BOIIPOCHI CYHICCTBYIOT U YTO
MECTOO TEMIIOAMHAMMKU ITIO3BOJISICT HA HUX OTBCYATh.

10.1 Yo ocraércsa 3a pamkamMu pyHIaMeHTA

B xone paSMBII_HJ'IeHI/Iﬁ ObLTH 3aTPOHYTHI, HO HC BKJIFOUCHBI B OCHOBHOH TCKCT, CJICAYIOIIUC TC-
MBI

e IIcuxojiorusi ¥ BHUMaHHe — KaK PE30HAHC BHYTPCHHETIO0 M1 BHCIIHETO TCMIIOB.
° Mezmumla N CTAPCHHE — KaK HAKOIUICHUEC TEMITIOPAJIbHOTO HAIIPSXKEHUA B KICTKAX.
e JIMHIrBUCTHKA — KaK IMPOCKIHA MO BPpEMCHU HaA A3bIK, 3BYK U CMBICJI.

* Kajienaapsp 1 yacbl — Kak pe30HAHCHAsi XpPOHOMETPHS, CONIACYIOIIAsi BHYTPEHHUM LIUKIT
YeJIOBEKa C aCTPOHOMHUYECKUMU LMKJIaMU. KaneHnapp U 4achl sIBIIOTCS HE IPOU3BOIIb-
HBIMHM KOHCTPYKLMSMHU, @ PE30HAHCHBIMH IPOEKIMSIMHU I10JI1 BPEMEHHU, COITIACYIOLIMMHU
JBIDKEHHE 3eMJIH, BPAlLleHHE TIAaHEThl U BHYTPEHHIOIO CTPYKTYpY HaOmonaTens.

* KyabTypHble MAaTpHIBI — KaK PE30HAHCHBIE KOHTYPBI, COXPAaHUBLIMECS B TPATULUAX
(marmpumep, [peBnecnoBeHckas byksuna 7x7 U Kak JOMOJHUATENbHAS IPOEKIUS 7X7X7).

® I[em,rn H IMIPOHECHTHBIC CTABKHU — KakK KBaHTOBAHHBLII I'paaAuCHT BpEMCHU U MEpa TCM-
MOpAJIbHOI'O HAIIPSXKCHUSA B OKOHOMUKE.

* TopcuoHHBIE MO — KaK BUXPEBBIE MOJIbI TOTOKA BPEMEHU, T€HEPUPYEMBIE T€OMETPH-
el 1 CO3HaHUEM.

® Teopuﬂ YHUCEJT — KaK MaTCMaTHY€CKOC BLIPAKCHUC TEMITOPAJIbHBIX 3aKOHOM€pHOCT€I\/'II
quciia (DI/I6OHaLILII/I, pPaa .HIOKa, YETHBIC U HEUETHbBIC qucJia, OCCKOHEUHEBIE PAAbl — BCE ATO
MOYKET OBITH HHTCPIIPETUPOBAHO KAK YHUCJIOBLIC IIPOCKIHNU I'PAaAUCHTOB BPEMCHU.

* Oanu Jm Mbl BO BeesleHHOM? — Kak BONPOC, BHITEKAIOMIMN U3 TEMIOJIUHAMUYECKUX
3aKOHOB. TemMInoMHaMuKa MPEACKa3bIBAET, YTO KU3Hb JIOJDKHA CYIIECTBOBATH B Pa3HBIX
dbopmax Ha pa3HBIX YPOBHSIX CIOKHOCTHU, U JaE€T KOHKPETHBIE KPUTEPHH IS €€ TOUCKa!
CTaOMIBLHOCTHh ©, HAaJTM4YME PE30HAHCHBIX YACTOT M HAXOXKIEHHE O B «30JI0TOM JHama-
30HEY.
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Kamnaﬁ M3 OTUX TCM 3aCIIYKUBACT OTACIIBHOTO UCCICAOBAHM. TCMHOI[I/IHaMI/IKa Ia€T sl HUX
Oﬁllll/lﬁ AI3BIK, HO HC 3aMCHACT CaMH UCCJICAOBAaHUAI. Ona nunp YKa3bIBACT, II€ UCKATh CBA3b.

10.2 MeToa NPOBEePKHU: OT «UYTO €CIAW» K «KKAK HAI0» U «4TO Oymer»

B knaccudeckoii Hayke MpoBepKa TEOPUH OOBIYHO CBOJUTCS K JIByM THITAM:

1. «4T1o0 ecau?» — rHIIOTETHYECKOE MPCAIIOJIOKCHHUEC, KOTOPOC 3aTCM ITPOBEPACTCS IKCIIC-
PUMCHTOM.

2. «IIpoBepsieM (paKkT» — CpaBHEHHE MPEICKA3AHUN TEOPUH C UMEIOIIMMUCS TAHHBIMHU.

TemnoanHamuKa He OTPHULIAET 3TH METOJbI, HO JOOABIsAET K HUM €I OJUH, KOTOPbI cTaHo-
BUTCS] BO3MOXHBIM OJlarofiapsi caMoil CTpyKType IOt BpeMEHU:

3. «Kak Hago?» — onpejeneHne ycaoBul, Mpy KOTOPBIX CHCTEMa BOUIET B PE30HAHC.

4. «YT1o Oyner?» — MpOrHO3 MOBEICHUS CUCTEMBI B OTCYTCTBHUE MOJHBIX UCXOAHBIX JIaH-
HBIX, OCHOBaHHBIM Ha 3HAHUH 3aKOHOB I'PaJIalluy U MOpora.

DTOT METOJ] OCHOBAH Ha TOM, YTO TOJI€ BPEMEHU SBIISCTCS €AMHBIM U CAaMOPETYJIHPYIOITUMCSI.
Ecnu u3BecTHBI 00111Me 3aKOHBI (TTOPOT, Fpajalysl, HECIOCOOHOCTh, PE30HAHC), TO MOXHO MPE/-
CKa3aTh THII MOBEJAEHHUsI CHCTEMBI, Ta)Ke HE 3Hasi BCeX HAYaJIbHBIX YCIOBUNA. DTO HE «TalaHue»,
a UCMOJIb30BAHNE HHBAPUAHTOB I10JI1 BPEMEHU.

10.2.1 TIIpumep: TopcuoHHBIE OIS

B xone mccnenoBanmii, BRIXOASAIIMX 3a PAMKU JTaHHOW paboThI, ObUTa pacCMOTpEeHa MpHUpOo/Ia
TOPCUOHHBIX MOJE. B TepMUHax TEMIIOMHAMHUKN TOPCUOHHOE I10JI€ €CTh BUXPeBasi KOMIIO-
HEHTA MOTOKA BPEMEHM:

T=VxJ, J =p - (—V0)

IJ€ p; — IJIOTHOCTb BpEMEHH, a VP — ero rpagueHT. DTO 03Ha4aeT, YTO TOPCUOHHBIE OIS
HE SIBJIAIOTCS CAMOCTOSTENIEHON CYIIHOCTBIO, a MPEJCTABISAIOT COO00Ii 3aBMXPeHMsI MOJIsl Bpe-
MEHHM, BO3SHUKAIOIIHNE MPU HEJIMHEHHBIX B3aMMOJCHCTBUAX (TeoMeTpruueckue (popMbl, MbICIe-
(OpMBI, AbIXAaTENIbHbIE IPAKTUKN).

Yenosek, Kak MATUCIOWHAsS CUCTEMA, SIBIISICTCS €CTECTBEHHBIM T'€HEPAaTOPOM U CTPYKTYPaTOpOM
TOPCUOHHOTO NOJIs. [[pIXaHue MOAYIUPYET p,, CO3/1aBas IEPEMEHHBIN NOTOK ./, @ MBILLUIEHHE
(MbICTIE(OPMBI) CTPYKTYpPUPYET 3TOT MOTOK. CTPYKTypUpPOBAaHHOE MOJE MOXKET U3MEHSATH (u-
3U4YECKHE CBOMCTBA Marepuu (BS3KOCTb, IPOBOIUMOCTb, TEMIIEPATYPY), YTO MOXKET OBITH MOJI-
TBEPKJIEHO SKCIIEPUMEHTAIbHBIMU JaHHBIMU. HecTpyKTyprpoBaHHOE 110J1e, HAlpOTUB, CO3AAET
Xa0THYECKHE BUXPU, pa3pyllatoliye JOKaIbHY0 TapMOHHIO U IPUBOJAIINE K Jerpajallui CH-
CTEMBI.
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OToT BBIBO/] YKa3bIBACT HA TO, YTO MHOTHC ABJICHUS, paAHCC OTHOCHUMBIC K 330TCPUKE UJIHU TICCB-
AOHAYKE, IMOIYYaroT B TEMIIOAUHAMHUKE CTPOTOC OHTOJIOIrMYCCKOC U MATEMATUYCCKOC 000CHO-
BaHHC. O)IHaKO HUX JE€TAJIBHOC PACCMOTPECHHUE, BKIIIOYAA SKCIICPUMEHTAJIBHBIC IIPOTOKOJIbI, TEX-
HUYCCKUC IIPUMCHCHUA U CBA3b C APCBHUMMU ITPAKTUKAMHA, BBIXOAUT 3a PpAMKH JAHHOM pa6OTBI
U MOXET OBITh PacCKpbITO B ((HpaKTHqCCKOﬁ TEMIIOAMHAMMUKEY KOJIJICKTUBHO.

«Topcuonnoe none — smo He mucmuxa. Imo — 3aguxpenue epemenu. Moicio —
amo nepo, meno — pezonamop. Kmo ymeem nucamov — coszoaém zapmonuio. Kmo
He yMeem — 0Cmasisien Xaoc.»

10.2.2 [IIpumep: 3peHue, cIyX ¥ HYyBCTBO TellJIa Yel0BeKa

Bomnpoc, Bo3HUKaONMI U3 CTPYKTYPBI YEIOBEKA: 3pEHUE, CIIYX U UyBCTBO TEILJIa — 3TO HE IIPO-
CTO «OpraHbl 4yBCTB». OHU CYyTh Pe30HAHCHBbIE OKHA T10JIs1 BpeMeHU P, HaCTpOEHHBIE Ha OIpe-
NeNEHHBIC AUama30Hbl KoJaebanuii w o 7. To eCTh TO, YTO MBI Ha3bIBAEM BOCTIPUSTHEM, €CTh HE
«moiayyeHrue nHPOpMaluny», a Ppe30HAHCHOEe CYMTHIBAHME KOeOaHU TI0JIsl BPEMEHHU Ha pas-
HBIX MacIITadax.

I[I/laﬂaZ}OHLI BOCIIPUATHA. B Ta6n1/1ue IMPUBCACHBI OCHOBHBIC MOJAJIbHOCTHU BOCIIPUATHA YC-
JIOBCKA C UX YaCTOTHBIMH AHAIIA30HAMH U COOTBCTCTBYIOIIMMH TCMIIOJAHMHAMHUYCCKHMU I1apa-
MCTpaMu:

MonajJbHOCTh JlmamazoH 4yacTor Jonuna Bosnbl (B Ba- | Temmo-
KyyMme) AUHAMUYECKMI
napaMeTrp
Cayx (3ByK) 20-20000 I'g 17 M —17 MM (B BO31Y- | Wapyk
xe)
Temo (uH- | 3 x 1017 =4 x 10Ty | 0.75 1000 mxm WHK
(dpakpacHoe
W3IyYeHNe)
3perne  (Bumm- | 4 x 10 —7.5 x 10 Tr | 400 — 750 am Wanam
MBI CBET)

Ta6n1/1ua 2: YacToTHBIE OKHA BOCIIPHATHA YCJIIOBCKA B TCPMHUHAX TCMIIOAWMHAMUKHU.

BJ105keHHOCTBH YACTOTHBIX THANA30HOB. YacTOTHBIC OKHA YEJIOBEKa — OT 3ByKa JI0 CBETa —
He u3onrpoBaHbl. OHU 00pa3yI0T eUHBINA P, B KOTOPOM KaXKABIH CIENYIOIIHMHA AUana3oH Ha
HECKOJIIBKO MOPSIKOB BHIIIIE TIPS TYIIETO:

w33y1< < Wpa;mo Lwpk K Wanam Lwyp ... K wpeHTren K Wramma K Wrocmnuecke JIyuu

JToT psin oOpbIBaeTCS Ha CKOPOCTH cBeTa. Jliis uenoBeka:

C

A

~ 1015 —
WBM:[HM ~ ]-0 rHa Weper =
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Mex 1ty 3ByKOM U cBETOM — IpornacTh B 11 nopsakoB. UenoBek HE CIABIIIUT CBET U HE BUAUT
3ByK. Ho 310 He HenocTarok. D10 — ypoBeHb rpagaumu. Kaxxiapiii 1uana3oH COOTBETCTBYET
CBOEMY CJIOIO YEJIOBEKa:

* 3Byk — Teno. Purm, apixanue, kacaHue.

* Temno — nyx. [IpucyTcTBHe, OIU30CTh, KU3Hb.
* CBer — ayma. Oco3HaHnue, TOHUMaHKUE, PE30HAHC.
Pacriipenue BOCIPHITHS BO3MOXKHO Yepe3 H3MEHEHHE Ty, — TOTIA PE30HAHCHOE OKHO CJIBH-

racTCs BBCPX UJIA BHUS. Ho JaxXe 66‘3 9TOT'0 YCJIOBCK YK€ BIIMCAH B C,Z[HHBIP'I YaCTOTHBIN psaa: oT
WENOTa J0 CBETa — M JAJIbIIIE, 10 IPEAEIIa, KOTOPBIA OH NIOKA HE BUUT.

CBs13b ¢ (popmyJi0ii CTPYKTYpPHI YesioBeka. Panee Obuta BbIBeneHa GopMysia d4enoBeKa Kak
CHUCTEMBI BIIOKEHHBIX TEMITOPAITBHBIX CIIOEB:

\Pqen = (gija Tryxas @L[yum>7 @qen = \/@%ena + @?Iyxa + Ggymn

Kaxaplit opran 4yBCTB €CTh JIOKAJIbHBII Pe30HATOP, HACTPOCHHBII Ha OINpeIeIEHHYIO YacTo-
Ty:

Wsocmpusrus — Wo -

Ile Tp — OSTAJOHHBIM TeMI, a wy — COOCTBEHHAs 4acTOTa pe3oHaropa. Pa3muuHble OpraHsel
YYBCTB COOTBETCTBYIOT Pa3HbIM Wwy:

* 3peHHe PE30HUPYET C Weyuy, YTO COOTBETCTBYET BBICOKON 4aCTOTE T — BOCIPHUSATHUIO
OBICTpPBIX U3MEHeHUi o (popma, TBUKEHUE, CBET).

* Tenno (UK) pe3oHUpYET € wyx — CpeAHEel 4acToTe, COOTBETCTBYOILEH ITIOTHOCTH 3HEP-
I'UHu p, (Temreparypa Kak Mepa BHyTPEHHET0 HamlpshkeHus O).

* CayX pPe30HUPYET C Wspy — HU3KOM YaCTOTE, COOTBETCTBYIOIIEH TEMITYy CpPeJibl (PUTM,
BHOpaIus, peyn).

BbiBOABI B TEPMHHAX TEMIIOJUHAMUKH.

1. OpraHsl 4yBCTB CyTh H3MepUTeIbHbIe NPUOOPHI Moy . OHU HE «BOCIPUHUMAIOT
MUD», @ CYUTBIBAIOT JIOKaJIbHBIE IpaleHThl V  Ha pa3HbIX MaciiTabax w. Kaxapiil kanan
COOTBETCTBYET ONPENEIEHHON MPOU3BOIHOM OIS BPEMEHH.

2. YacToTHBI ANANa30H Yesl0BeKa OrpaHu4YeH. Mbl HEe BUJIUM yabTpa(HONET, HE CIIbI-
IIMM YJIBTPa3ByK, HE YyBCTBYEM PaJMOBOJIHBL. DTO O3HAYaeT, UTO YEJIOBEK KaK CUCTe-
Ma uMeeT (PUKCUPOBAHHBIA CIIEKTP PE30HAHCA, ONPEIENIIEMbIN CTPYKTYpOl €ro cioés
(Trena> Tayxa, Taymu)- BHE DTOrO CHEKTpA IOJIE€ CYHIECTBYET, HO YEJIOBEK HE PE3OHUPYET C
HUM.
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3. PacmiupeHue BOCIIPMATHSI BO3MOKHO 4Yepe3 M3MeHEHHEe BHYTPEHHEr0 TeMIA Tyag.
Co3HaTenbHOE U3MEHEHUE Ty,p, (U€pe3 MEIUTALUIO, JbIXaTeIbHble MPAKTUKUA WU 1ie-
JICHANpPaBJIEHHOE YCUIINE) CABUTAET PE30HAHCHOE OKHO, MO3BOJISISI BOCIIPUHUMATH OoJiee
HIMPOKUI TMana30H YacTOT. DTO COOTBETCTBYET (hopMyIie:

Tuabn
7o

Wsocnpustus — W0 -

IIpu Tyaen > 7o MPOUCXOTUT CIBHUT B BHICOKOYACTOTHYIO OOJIACTB; MPH Tyagn < To — B
HU3KOYAaCTOTHYIO.

4. «¥KuBoe co3epuaHHe» eCTh MHOTOKaHAJIbHOE pe3oHUpoBaHue. OTHOBPEMEHHOE CUH-
TBHIBAHUE HECKOJIBKUX YACTOTHBIX KAHANIOB (Waymuv, Wanyk; Wik ) ¥ MX HHTETPALMs B €IMHBIN
00pa3 nosist ¢ ecTb OCHOBA BOCHPUATHS. DTO COOTBETCTBYET MOHATUIO «IHCUBO2O CO3€EP-
Yauusy Kaxk MepBON CTYNEHH MO3HAHUS, KOT/Ia CYObEKT HEMOCPEIACTBEHHO PE3OHUPYET C
00BEKTOM Uepe3 BCce IOCTYIMHBIC YACTOTHBIE OKHA.

Hror. Oprasbl 4yBCTB CYyTh YACTOTHbIE (PUIABTPHI 11011 P, HACTPOCHHBIC HA ONMPECIEHHBIC
nuanas3onbl w o< 7. OHU HE CO3/1al0T PEAbHOCTb, @ CUMTHIBAIOT €€ rpaaueHTsl. Paciupenue
BOCIIPUSATHS BO3MOXXHO Ye€Pe3 U3MEHEHUE Tyq6q, YTO BENET K CIBUTY PE30HAHCHBIX OKOH. DTO
MOJTHOCTBIO comnacyercs ¢ GopMyNoi yeaoBeKka Kak MHOTOCJIIOHOTO Pe30HaTOpa BpeMEHH.

«Mui ne 6uoum mup. Moi pezonupyem ¢ eco yacmomou. M pacwupss ceou eHym-
DEHHULL meMn, Mbl pAclupsiem Mup, KOmopblili MOXMCEM Y8UOEmb. »

10.2.3 IIpumep: OT U3BECTHBIX JICMEHTOB K THNIOTETHYECCKHM CTPYKTypaMm

B TemnonuHaMuKe XMMHYECKHE BEIIECTBA HE SBIISIOTCS MPOCTO Habopamu aToMoB. OHU CYTh
JIOKAJIN30BAHHbIE CTPYKTYPHbI NOJs1 BpeMenn ¢, xapakTepusyroluecs CBOUM BHYTPEHHUM
TEMIIOM Tyemecrsa M CO37IaBAEMBIM UM I'pajiueHTOM V @ B okpy:katorieii cpene. Kaxxnoe Bemiectso
3aHUMAET CBOIO CTYIICHb HA JIECTHUIIE TEMIIOPAJIbHBIX I'PAAUEHTOB — OT [TOYTH HEUTPATHHBIX
ra3oB 10 SKCTPEMAJIbHBIX COCTOSIHUH MaTepuu, rac BpeMs IMo4YTH OCTAaHABIUBACTCA.

Hcxonnbie mapamerpsl. {151 mo6oro BemecTBa X onpenenum:

— JIOKaJIbHBIM TEMIT BpEMEHH BHYTPH BELIECTBA,

Ox = |V

— CO3/1aBa€MbIi UM I'PAJUEHT BPEMEHHU B OKPYKAIOLIEM I10JIE,

Pr.X

— IUJIOTHOCTh BPEMEHH (MHTEHCUBHOCTh BHYTPEHHUX MTPOLIECCOB).
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[TpuHIMIT: YeM TsHKeee U TUIOTHEE BEIIeCTBO, TEM CHIIbHEE OHO 3aMeIUIIeT BPEeMs, CO3/1aBas
OonbIui rpagueHT O x.

CBezneM U3BECTHBIE BELECTBA B OOIIYI0 TaOIUIy KaK JIECTHHIY TeMIIOPAJIbHBIX TPAHEHTOB.
B Hell MOXKHO yKa3aTh BEILECTBA KaXKbli HA CBOEM YPOBHE, a TAKXKE JIOKAJIbHBIN TEMII BpEMEHU
BHYTpPH BELICCTBA U XapaKTep BIMSIHUSA HA BPEMSL:

YpoBenn | Bemecrso Ox (yca. en.) | Xapakrep BJIMSHUS Ha
Bpems
1 Bonopon, remmii (razer) | ~ 0.001 [Houtn He wnckaxaror P,
CJTa0bId TPaTUCHT
2 Bona,  ymesomopons! | ~ 0.01 YMepeHHOe  3aMelJICHUE,
(KHIIKOCTH) cpena JKU3HU
3 AmoMuHu#, kpemHui | ~ 0.1 3aMeTHBI TPaAMEHT, TeX-
(érxue MeTasIb) HOTE€HHBIE MAaTE€PUAJIbI
4 XKenezo, aukenb (Taxé- | ~ 0.5 CunpHOE UCKAXKEHHE, Ipa
JIbIE METAaJLUTbI) TUTaHET
5 CsuHern, ypaH (Tspkénsle | ~ 1.0 OdeHb CWIBHBIH TIpajiu-
JJIEMEHTBHI) €HT, PaJMO0aKTUBHOCTh —
copoc
6 IInatuna, ocmuii (cBepx- | ~ 2.0 OKcTpeManbHOE 3aMese-
TUTOTHBIE METaJIIIBI) HUE, dTAIOHBI
7 CeepxTsokénple dnemMeH- | ~ 5.0 CrabunpHble 30HBI VO,
ThI (119-126) HOBBIE AP PEKTHI
8 BemectBo HeHTpoHHOM 109 Bpems moutu ocTtaHoBIie-
3BE3IBI HO, T — 0

Tabnuua 3: JlecTHHIIa TEMIOPAIBbHBIX IPAJUEHTOB JIJI51 U3BECTHBIX BEIIECTB.

MHOFOMepHOCTb JIECTHHIbI. Ka)KILOG BCIICCTBO MOXKCT CO31aBATh PA3HBIC TUIILI T'PAAUCHTOB
B 3aBUCHMMOCTHU OT:

* IIpocTpancTBeHHOr0 Macmrada (Makpo-, MUKpPO-, HAHO-),
* ®a30B0ro cocTossHUA (TBEPIOE, KUAKOE, IIa3Ma, KOHJEHCAT),
* CHMMeTpHM KPHCTANINYECKOI peméTKku (KoTopas cama ecTb mpoekuus P),

* Haanuus npumeceii (JiernpoBaHue MEHSIET T JIOKAJIBHO).

OTO 03HAYAET, YTO OAHO U TO K€ BELIECTBO MOXKET HAXOAUTHCS HA PA3HBIX CTYIEHAX JIECTHHIIBI
OJTHOBPEMEHHO, B 3aBUCHMOCTH OT ypOBHs rpaganuu. Hanpumep:

* Vrepon kak aama3 — O ~ 0.8 (CHIIBHBINA TpaIieHT),
* Vrnepon kak rpagput — O ~ (.3 (cnadblii rpagueHT),
* VYrmiepon kak rpageH — © aHU30TPONEH (Pa3HbINA MO OCAM),

* Yrmiepoa kak ¢ysiiepeH — co31a€T JOKaJIbHbIC BUXpU 1.
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I'unorernyeckue BelecTsa: npeackasanua. Ha ocHOBe TEMIIOAMHAMUKY MOXKHO IPEICKa-
3aTh CYIIECTBOBAHHUE BELIECTB, KOTOPHIE ITOKA HE MTOJIyYEHBI SKCIIEPUMEHTAIBHO, HO JIOTHYECKU
BBITEKAIOT U3 CTPYKTYPHbI MOJS BPEMEHHU:

Yposenb | CocrosiHue martepum | IIpeanonaraemoe | Bo3moxkHoe mnpume-

BpeMeHH Ox HeHHne
9 «uxnnyeckuii  pesona- | © ~ 10 I'enepanust pezoHaHC-
TOp» HBIX UMIIyJAbCOB B
I E
10 «®aza  TemmopaipHOW | © ~ 2.5 DopmMHupoBaHUE
KOH/ICHCALIUI» YCTOWYMBBIX  TI'pajau-
EHTHBIX CTPYKTYP
11 «TemmnopanbHass mycTo- | © ~ (0 BHYTpH, | AHTHIpaBUTalIOHHbIC
Ta» V® Ha rpaHunax | MpOCIOWKH
12 «HcxogHoe momney 0~ 10° [Topran mexny ypos-
HSAMU Tpajauu
13 «Temnopanbheiii  abco- | © — 0, P — CusitTrie  TpajueHTa,
JIFOT» BBIXO[ 32 MPEHAEINbI
BpeMEHHU

Tabnuua 4: ['mnoreTndyeckre COCTOSHUS OIS BPEMEHH U UX IPEICKa3bIBaeMble CBOMCTBA.

BaumarenbHbIN ynTaTEh MOXKET 3aMETHTh, YTO TAOIUIIA TUIIOTETHUYECKUX COCTOSTHUI 3aKaH-
yuBaeTcs Yucaom 13. DT1o — nopor nepedrcieHus. 3a npeaenaaMmu 13-ro ypoBHS HauMHAETCA
0051aCTh, KOTOPYIO HEIb3sl ONMUCATh B TepMUHAX O U P, MOTOMY YTO TaM CaMH STH MOHSITHUS
TEPSIFOT CMBICI. J{anpHeine ypoBHH BBIXOIAT 32 pAMKU JAHHON paOOTHI.

MaremaTrudeckasi ocHoBa. JIJ1st TF0O0TO BEIIECTBA:

GMx

c2r

Ox = ‘V ( )‘ - f(cTpyKTypa, cuMMeTpHs)
rie:

* My — sddexTuBHas Macca, co3aaromnas HCKaKeHUe,
* 7 — paccTOsHUE JI0 IIEHTPa MacCCHI,

* f— ¢dyHKUMsA, yIUTHIBaOMIAsk KPUCTAIUITMYECKYIO, MOJICKYJISIPHYIO 1 KBAHTOBYIO CTPYK-
Typy (ZOCTyIIHa Yepes g;;).

B MHOrOMepHOM cityuae O y CTAaHOBUTCSI TEH30POM:
OF =V'dyx - V'by

YTO II03BOJISIET ONIUCHIBATh AHM30TPOIMIO BPEMEHH B Pa3HBIX HAIPaBJICHUAX (HallpuMep, BIOJIb
rpaeHOBOM IIOCKOCTH U NEPIIEHIUKYISIPHO €if).
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Hror. XuMHuecKkHe BEIIECTBA — 3TO CTYIEHU TEMIOPAIbHOW JIECTHHULIBI, KaXasi CO CBOUM
O x . I3BecTHBIE DIIEMEHTHI 3aHUMAIOT ITepBBIe 7—8 ypoBHEH. | HImoTeTHuecKkne CTpyKTyphI (TeM-
MOpaJIbHBIE KPUCTAJUIBI, KOHJICHCATHI 3Upa) MOTYT JaBaTh MHOTOMEPHBIE TPATUEHTBI, OTKPHI-
Bas MyTh K YNPABICHUIO BpEMEHEM uepe3 MarepuaiioBeneHue. JlectHuna ¢ppakraabHa 1 MHO-
TOMepHa — OJIHO BEIIECTBO MOXKET MPOSBIISTH pa3Hble O x Ha pa3HBIX YPOBHSIX TPAJAlINU.

«Bcsikoe sewjecmso ecmuv 3acmuiguiuti cpaouenm spemenu. M3yuas eeujecmea, moi
usyyaem He Mmamepuro, a Cnocoobvl, KOMopwvIMU 8pemsl yoeporcueaem ceos 6 hopme. »

Iosicnenne. Tabmuia [MIMOTETHYECKUX COCTOSIHUI MTPUBEACHA HE KaK MH)XCHEPHOE PYKOBOI-
CTBO, a KaK KapTa 3alpeTHbIX 30H. JIF06ast mombITKa BOCIIPOU3BECTH COCTOSIHUSA BhIIIE 9-TO YPOB-
Hs 6e3 moHuMaHus npupoasl ¢ u 6e3 BHYTPEHHETO Pe30HaHCa BEAET K Pa3pyIICHUIO CUCTEMBI,
B KOTOPO# 3TO cocTosiHue co3naércs. [Ipexie uem ocBanBaTh MOPTAJIBI U AaHTUTPABUTALIHIO, Ye-
JIOBEKY TPEACTOUT HAYIHTHCS HE MPEBBIMATh © B COOCTBEHHOM Telle, OOIIECTBE M MBIIIIJICHHH.
WNuade [{uBmimM3animoHHBIA 3aKOH cpabOTaeT paHbIlle, YeM MBI BbIEM 3a € npeaensl. M ot
3BE31 HAC Toraa OyJeT OTACATh HEe PacCTOSHHE, @ HEBO3MOXKHOCTh PE30HAHCA.

10.3 IIpeanBapuTe/ibHOE 3aKJIHYCHUE

MCTO,I[ TCMIIOAWMHAMUKHU ITO3BOJISICT OTBCYATh HA BOIIPOCHI JAKE€ TOI'ld, KOI'Zla AaHHBIX HCT. ITo-
TOMY YTO JAaHHBIC — 3TO YaCTHBIC CJTydald 3aKOHaA. A 3aK0H U3BECTEH.

TemmoanmHamMuKka He 3aBepiIaeTcst ITor padboToil. OHA OTKPBIBAET MIPOCTPAHCTBO TSI MPUKIIAT-
HBIX HCCIICJIOBaHUH, T/I€ KaXJIbl MOXKET MMPUMEHUTDH €€ S3bIK B CBOEH oOmacTu. DyHIaMEHT
€/IVH; TPUIIOKEHUST OCCKOHECUHBI.

OCHOBHOH BBIBOJ 3TOI'0 dTara:

«Temnoounamura — 5mo memoo, NO380NAIOWUL HAXOOUMb OMBEEMbL, K020d OPY2UX
uncmpymenmos Hem. M smom memoo pabomaem, NOMOMy 4mo OH Pe30HUpyem ¢
camou CmpyKmypou 8pemeHuU. »

10.4 Mertonosoruyeckoe siAPO TEMIOAUHAMUKHA

B npouecce pabotel aBTopoM Obliia 0OHapyxkeHa U chopMynupoBaHa METON0JIOTHSI MeTo/a
TeMnoAnHaMuKkH. OHa He sABIseTCs] POPMaANbHBIM AITOPUTMOM M HE CBOAUTCS K OTHOMY IOJI-
X01ly. DTO — IByHANpaBJICHHbIH oneparop, padoTaolui B 110J€ BpEMEHU: OH IO3BOJISIET KaK
OCMBICJISITh U3BECTHOE, TAaK U MIPECKA3bIBaTh HEU3BECTHOE, HE ONMMUPASICh HA IOTMbI, BEpPOBAHUS
WM HETOJIHbIE (DaKTHI.

Merton TeMIIOAMHAMUKHY JAEUCTBYET B ABYX HAIIPaBICHUAX, KOTOPHIE HE UCKIIIOYAIOT, a JOIOJI-
HSAIOT JIpYT Apyra.

IlepBblii NyTh: 0T daKkTa — K TeMNOAMHAMHYECKOMY cMbiciay. lcxoanas Touka — u3-
BECTHOE sIBIIEHUE, HaOMoIeHNe WK (DaKT, JaKe €ClIM OH HE UMEET YIOBICTBOPUTEIHHOTO 00b-
SICHEHHS B paMKaX CYIIECTBYIOIIUX mapaaurM. [Ipumensiercs sa3bIK TEMIOAUHAMUKH: BBOJSATCS
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napamerpsl ¢, 7, V&, O, T, u sBieHne NOTy4aeT OHTOJIOTHYECKOE HCToNMKoBaHuE. [IpoBep-
Ka: €clIi CJe/ICTBUS HE MPOTUBOpPEYAT 3aKOHaM (I1opora, rpajauu, HeoOpaTUMOCTH), TO (haKT
CUMTAETCS OCMBICJIEHHBIM U MOATBEPKIEHHBIM B paMKaX TEMIOAMHAMUKH.

Bropoii myTh: OT TEMIIOAMHAMMKH — K IpeAcKa3aHuo. lcxonHas Touka — akcuoma TOX-
JIECTBEHHOCTH ITPOCTPAHCTBA U BPEMEHH U BBIBEJICHHBIE U3 HE€ 3aKOHBI (TIOPOT, Tpajalus, Heo0-
pPaTUMOCTbh, Pe30HaHC). 3aiaéTcs Bompoc: «Kak 00ndcHO Obimb YycmpoeHo sgienue, eclii OHO
noouunsemcs smum 3akonam?y» OTBeT Ja€Tcs B TEPMUHAX TEMIIOAUHAMUKH, J1aXKe €CIIH sIBIIe-
HUe ené He HaOII0IaI0Ch WM 3aTYMaHEHO JOTMaMH.

HroroBasi popmyna Mmerona. MeToa TEMIIOAUHAMUKNA MOXET OBITh BBIPAKEH KaK OINEpaTop
BbIOOPA HAIPABJICHMUS:

51361k P, 7,0 o
q)aKT — > OHTOJIOTUYCCKHU CMBICIJI,

Meton TeMIIOAUHAMUKNA =
«KAK JOJKHO OBITH?»
Axcroma + 3aKOHEBI » IPEACKA3aHUC CTPYKTYPHI.

[IepBblil yTh YKPEIUIAET NOBEPUE K A3BIKY YEPE3 PE30HAHC C PEaIbHOCTBI0. BTOPON — OTKpBI-
BaeT HOBBIC OOJIACTH, HE JIOKUIASICh, TOKA OHU CTaHyT «(akramm». O0a myTH paboTarOT TOIBKO
IIpU YCIIOBUH, YTO MCCIIEI0BATEIh HaXOIUTCS B PE30HAHCE C TOJEM BPEMEHH, a HE IbITaeTCs
YIPABJIATh UM Y€PE3 JOTMBI WIIN TOJIbIE JaHHBIE.

«Memoo memnoounamuxu — 3mo e HAOOp npagui. Imo — cnocob 6xo0Ums 8
PE30HAHC ¢ peanbHOCmbIo. 1Ub0 yepes hakm, 1ubo yepes sonpoc. B oboux cayuasx
omeem npuxooum u3 0OH020 UCMOYHUKA — NOJISL BPEMEHU. »

10.5 OmnepanuoHajibHbIe ONpeaeJeHUs] BeJUUYHH

st Toro 4ro0bl TEMIOAMHAMMKA MOIJIA ObITh MPOBEPEHA HKCIEPUMEHTAIBHO U NPUMEHEHa
B MH)XEHEpUHU, HEOOXOOUMO JaTh YETKHE ONEepalMOHAJIbHBIE ONpE/IETICHNsT OCHOBHBIM BEJH-
YMHaM, BBOIUMBIM B pabore. Hike npuBeneHsl onpeneneHus Uit TPEX KIHOUEBBIX BETMYUH:
TUIOTHOCTH BPEMEHH p.-, TEMIIOPATILHOTO HaNpspkeHus: © u TopcuonHoro noist T. Kaxxnoe ompe-
JIeJIEHUE BKJIIOYAeT MaTeMaTH4ecKoe BbIpakeHHEe, PU3NYECKUN CMBICI U BO3MOXKHBIHN c11oco0
U3MEPEHUS.

10.5.1 Temn BpemeHnu 7

Temn Bpemenu 7(r, ) €CTh JIOKaIbHAsI CKOPOCTh TEUCHHUS COOBITHI B JaHHOM TOYKE IIPOCTPAHCTBA-
BpemeHu. OH U3MepsAeTCs KaK OTHOLIEHHUE JUTUTEIbHOCTH, N3MEPEHHOM JTOKAJIbHBIMUA YacaMH,

K JUTMTEIILHOCTH, U3MEPEHHON 3TAJIOHHBIMH YacaMHt B O€CKOHEUHO yIaJIEHHON TTOKOSIIICHCS Ch-
CTeMe OTCcuéTa:

dtﬂOK
T(rt) = ———

dtBTaJ’IOH
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B YCJ'IOBI/ISIX cna6or0 FpaBI/ITaLII/IOHHOI‘O I10JIA TEMIT BpeMeHI/I CBsI3aH C FpaBI/ITaHI/IOHHbIM IIOTCH-
muanoM ® cooTHOIIEHNEM:

c2

T(r) =19 (1—%)

TJe T) — TEMI BPEMEHHU B OECKOHEUYHOCTH (ITAJIOH).

Cnoco0 U3MEPEHUA: T U3MCPACTCA C MIOMOMIBIO ATOMHBIX 4YaCOB: YEM MCIAJICHHEC UAYT 4acChl,
TEM MCHBIIC T. PaSHI/II_[a B TCMIIC BPCMCHH MCXKY ABYMS TOUKAMH (bl/IKCI/IpyeTCH KaK I'paBHUTa-
IMUOHHOC KpAaCHOC CMCIICHUC YaCTOThI U3TTYUYCHUS. B J'Ia60paT0pHLIX YCIIOBUAX T MOKET OBITH
HU3MCPCHA UCPE3 CPABHCHUC XO[a ABYX CBCPXTOUHBIX YaCOB, HAXOAAIUXCA HA PAa3HbIX BBICOTAX
WJIN B PA3HBIX I'PaBUTAMOHHBIX ITOTCHIUAJIAX.

«Temn 6peMEHU — MO Mo, 4mo Mbl oupyuiaem KaK «CKOpOoCmb IHCUSHUN. Kozoa
Mbl 2OB0PUM «BpEMSL lemum» Uil «6pems miAHemcs),, mbl Onucovleaem UsmeHeHue ™
OMHOCUMENIbHO HAUle2cO0 6HYMPEeHHe20 dmdajloORaA.»

10.5.2 II10THOCTH BPEMEHHU [

IInoTHOCTE BPEMCHH pr €CTh ME€Pa HACBIIICHHOCTHU IPOCTPAaHCTBa CO6BITI/I$IMI/I, W, HHa4de, JI0-
KaJibHasi IJIOTHOCTb TeMHDpaHLHOﬁ JHEPIrum. B TECPMHUHAX I10JI1 BDECMCHHA ® ona OIIpCACIIACTCA
KakK:

1 00\ 1 )
Pr—g(a) +§(V@>

3TO BBIpa)KEHUE aHAJIOTHYHO IJIOTHOCTH 3HEPTUH CKAJSIPHOTO Moiisl. B crarnyeckom mpenene
(0;® = 0) p, nponopIIOHATHHA KBapaTy rpagueHTa ¢, 9T0 COOTBETCTBYET INIOTHOCTH MACChI-
sHepruu B ypaBHeHuu Ilyaccona.

Crnoco0 u3mepeHus: p, MOXKET ObITh U3MEPEHA Yepe3 TPaBUTAIIIOHHOE TI0JIe: U3 ypaBHEHUs (4)
teopembl Rauma (V2® = —47Gp) crienyert, 4To p, CBA3aHa ¢ PACTIPEAETEHUEM MACCh K MOYKET
OBITH BBIYUCIICHA 110 TPABUTAIMOHHOMY NOTEHIIMATY P, KOTOPHIH, B CBOIO OY€peib, OIpeIes-
eTCsl uepe3 3aMeJIeHre BpeMeH! (M3MepsieMoe aTOMHBIMU YacaMmu ). B 1abopaTopHbIX yCI0BUAX
P+ MOXET OBITh OIIEHEHA M0 U3MEHEHUIO YacTOThl (JOTOHOB B TPaJIUEHTE MOTEHIIHAIA.

«IInomnocms @pemeny — 5mo mo, Ymo Mol Oufyujaem Kax "HAcvlyeHHOCMb " MOMeHma.
Yem sviute ptpt, mem OOIbULE COOLIMUL YMEWaemcs 8 eOUHUYY 8pemeHy. Imo —
mMepa UHMeHCUSHOCmU ObIMus. »

10.5.3 TemnopanbHoe HanpsKeHHe O

TCMHOpaHBHOC HAaIIpsKCHHUC © ecTh MCpa KPYTHU3HBI I'paIMCHTA I10JIs1 BpEMCHU, T.C. CUJIA, JIei-
CTByIOIIad Ha CAUHUIY MACCHI. Ono OMpEaACIACTCA KaK MOAYJIb I'paJUCHTA I'PABUTALIUOHHOT'O
IIOTCHIIMAJa:
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O = Vo

D10 HE TONBKO (hPM3MUECKasi BeIUMYMHA. © — 3TO YHHBEpcalbHas Mepa paccornacoBanus. OHa
MIPOSABIIACTCS BE3JE, IIE €CTh PA3HULIA MEXKAY «3AECh» U «TaM», MEXKIY «Cehdac» U «TOTAa»,
MEXKy BHYTPEHHUM U BHEIIHUM:

* B Marepuajie — KaK BHYTPEHHEE HampsbKeHHe, Bedylnee K AedhopMalui Wik paspyiiie-
HUIO;

* B OpraHM3Me — KaK yCTaJl0CTh, CTpecc, 00JIe3Hb;
* B OTHOIICHHUSAX — KaK HETIOHUMAaHHE, HAMpsHKeHUEe, KOH(MIHKT;
* B 00IIECTBE — KaK pacciOeHue, peBOJIOLHS, BOWHA;

* B MBIIUJIEHUH — KaK BHYTPEHHUN KOH(MIMKT, pa3pblB MEX/1y 3HAHUEM U JEHCTBUEM.

© — 3TO HE «CHUIa» B MEXaHHYECKOM CMBICIIE. ITO — Mepa TOro, HACKOJIbLKO CUCTEMA HE COB-
nmajgaeTr cama ¢ €000i. DTO TO XKe CaMoO€, YTO B PYCCKOM SA3BIKE BBIPAXKACTCA CIOBOM «3aKOHO-
MEPHO» — CIICAYIOIEC U3 3aKOHA MECPBEI. © u ecThb CIIC OJHA MCpa pacCoriiaCoBaHusd, KOTOPYIO
SA3BIK 3a(1)1/11<c1/1p013an J0 TOro, Kak rnnosaBujiacb TCMIIOJUHaMHKa.

B HBIOTOHOBCKOM Tipeziesie © COBMAIaeT ¢ YCKOPEHHUEM CBOOOIHOTO nagcHus g. OQHAKO B 00-
eM ciiydae © BKITIOYAeT BKJIA]] OT HEJTMHEHHBIX YWICHOB M MOXKET MPOSBIISTHCS KaK BHYTPEHHEE
HaIpspKeHHE B MaTepuajax, OpraHu3Max u oOIecTBax.

Cnocod nzmepenusi: © MoxeT ObITh M3MEPEHA HEMTOCPEICTBEHHO Yepe3 YCKOPEHUE CBOOOIHO-
IO MaJieHus (aKceIepoOMETPhl) WK Yepe3 IPaJUeHT YacTOThl ATOMHBIX 4acOB (FPaBUTALIMOHHOE
KpacHoe cMelieHne). B marepuanoBenennn © MoxeT OBITh OIICHEHA Yepe3 MEXaHHMYECKHe Ha-
NPsKEHUS, BOSHUKAIOIINE B HEOJHOPOIHOM T10JI€ BPEMEHH.

«TemnopanvHoe Hanpsdicenue — Mo Mo, 4mo Mol YY8CMEYeM KaK Maicecmyp, 0d6-
JleHue, CpoUHOCmb. DMO — Mepa mo2o, HACKOAbKO CUNbHO epems ~"msaHem "8 0OHY
CMOPOHY. »

Cas3b ¢ HaOa0gaeMbIMH BeIMYMHAMM  Bce Tpu BenuuuHbl Belpakarorcs uepe3 @ u ero
NPOU3BOJIHBIC, KOTOPHIE, B CBOK OYEPE/b, CBA3AHBI C METPHUKOH ¢;; U INIOTHOCTBIO MAacCCHI p.
Taxkum 006pazoM, OHU SIBJISIOTCS HE JAOMOJHUTEIbHBIMH CYITHOCTAMH, a epeopMyIUPOBKOI
M3BECTHBIX TPABUTALIMOHHBIX U 3JIEKTPOMArHUTHBIX SIBJICHUN Ha SI3bIKE BPEMEHH. JTO JI€TaeT
UX IPUHLUINAIBHO U3MEPUMBIMH C TOMOLIBIO CYIECTBYIOIIUX TEXHOJIOTUN (aTOMHBIE YacChl,
UHTEPPEPOMETPBI, TPAaBUMETPHI) NIPH JOCTATOUHON TOUHOCTH.

«Onepayuonanvroe onpeoeneHue — 3mo MOCH MeHCOy MamemMamuideckol abcmpax-
yuetl u IKCNepuUMenmaivHol peanvHocmvio. bes neeo nobas meopus ocmaémcs
b nossueu. C HUM — OHA CIMAHOBUMCSL UHCTNPYMEHMOM. »
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10.5.4 Topcuonnoe nosae T

Topcuonnoe nosie T ecTh BUXpeBas KOMIIOHEHTA ITOTOKA BPEMEHH, BO3HUKAIOIIAS PY HEJTUHEH-
HBIX B3aumojeicTBusax noist . OHo omnpeaesnsercs yepe3 poTop INIOTHOCTH MOTOKA BPEMEHU
J.:

T=VxJ, J =p - (-VP)

Taxum oOpaszomM, T onuceiBaeT 3aBUXpEHUS] BpDEMEHU, KOTOPHIE MOT'YT BO3HUKATh B T€OMETpUYE-
CKUX CTPYKTypax (MMpaMuabl, CIUPAIIN), IPU ABHKEHUH CPEJIbl WIIM IIPU CO3HATEIBHOM CTPYK-
TYPUPOBAHUHU 110JIs (MBICIE(POPMBI, IbIXaHUE).

Cnoco6 usmepenusi: TopCMOHHOE 0JIE MOXKET OBITH OOHAPYKEHO MO €ro BIMSHUIO HA MOJIs-
puzanuio cBeta (3¢ QEeKT BpalleHus IIOCKOCTH MOJSPU3ALMHI), HA CIIMHOBBIE COCTOSHHS Ya-
cruil (3ddexr IlInumnoa-AxkumMoBa) WK Yepe3 U3MEHEHHE (PU3NIECKUX CBOMCTB MaTepHajioB
(BSI3KOCTb, IPOBOJUMOCTb) B MPUCYTCTBUU CTPYKTYPUPOBAHHOTO MOJIS. DKCIEPUMEHTAIbHbBIE
YCTaHOBKH MOTYT UCIIOJIb30BAaTh PE30HATOPHI UJIM F'€HEPATOPhl BUXPEH, aHAJIOTUYHBIE TEM, YTO
OIMCAaHbI B JIUTEPATYPE [0 TOPCUOHHBIM IMOJISIM.

«Topcuonnoe none — 3mo mo, 4mo Mul nepedxcusaem kax ~"ammocgepy "Hacmpo-
eHue "subpayuio "mecma. Imo — mepa 3a6UXpeHUss BPEMEHU. »

My:KcKoe M JKeHCKOe Ha4aJI0 B TOPCHOHHBIX N0JIAX. TOPCHOHHOE 11011, KAK BUXPEBast KOM-
MTOHEHTA ITOTOKA BPEMEHH, UMEeT J1Ba (PyH/IaMEHTaJIbHBIX HANPABICHHS, COOTBETCTBYIOIIUX IBYM
TUIIAM 3aKpPY4YUBaHUSA:

* IIpaBoe 3akpyunBaHue (110 YACOBOU CTPEJIKE) — COOTBETCTBYET «MYKCKOMY» Hadaly:
HampaBJIeHHOE, CTPYKTypHpyolliee, u3iayyatomiee aeiictsue. B none ¢ 1o nposiBisiercs
kak V® > () — rpaaueHT, HalpaBieHHbIA HApYKy, CO3AAIOIINN pa3psyKeHHE MIIIOTHOCTH
BpPEMEHH.

 JleBoe 3akpyunBaHue (IIPOTUB YACOBOM CTPEIJIKH ) — COOTBETCTBYET <OKEHCKOMY)» Haua-
Jy: cobuparoliee, yiepkuparolee, puHumaroniee aerictsue. B mone ¢ ato mpossisiercs
kak V& < (0 — rpaaueHT, HampaBICHHbIH BHYTPb, CO3/AONIUI CTYIIEHHE MJIOTHOCTH
BPEMEHHU.

Takum 00pa3om, TOPCHOHHOE 10JIe BOSHHKAET BCEra, Korjaa ecTb HeOIHOPOAHOCTh VP, HO
€r0 HaIPaBJICHUE OIIPEIEIIAETCS 3HAKOM I'paiueHTa. B3aumonencTaye 1ByX Hadyall CO34acT yCTOM-
YUBBIN PE30HAHC: U3JIyYCHHUE U IIPUHATHUE, CTPYKTYpa U YAEp:KAHUE, JBUKEHUE U TIOKOW — JBE
MOJIBI OJTHOTO ITOJISL.

«Myorcckoe u drcenckoe 8 none epemenu — ne ponu, a nanpasienus. OOHoO usnyyaem,
opyeoe npunumaem. OoHo co30aém epaduenm, opyzoe e2o yoepacusaem. M monbko
6 UX Pe30HAHCEe B03HUKAECM JCUZHD. »

68



10.5.5 Mepa JMYHOTO OCO3ZHAHUSA =

= ecTb HHTErpajbHas Mepa JINYHOTO OCO3HAHUS, BKIIIOUarolias 00pa3oBaHue, BOCIIUTAHHUE, KYIIb-
TYPHBII CJIOH, CyMMY IPOXKUTOIO OIBITa, MHOKECTBO APYTUX (DAaKTOPOB M CIIOCOOHOCTH K pe-
30HAHCY C IOJIEM BPEMCHH.

T T
E = / (V(I)onbn : VOCMblCJleHl/Iﬂ) dt + / @BHyTp(t) dt
0 0
Tac:

* V&, ur — T'PaIUCHT HAKOIJICHHOTO OMBITa (MHTEHCUBHOCTD )KHU3HEHHBIX COOBITHIA),
* Voemsicnenns — CKOPOCTh OCMBICICHHS (CITIOCOOHOCTD M3BJIEKATh CMBICII U3 OIIBITA),
* Opuyrp(t) — BHYTPEHHEE TEMIIOPATBHOE HANIPSKEHHE B MOMEHT OCMBICIICHUS,

* T'— BpeMs KHU3HU CYyOBEKTa.

HOpOF Enopor — MHUHUMAJIbBHOC 3HAYCHUEC, ITPU KOTOPOM MOCJICA0OBATCIILHOC MBIIIJICHUC CTAaHO-
BHUTCS BO3MOXHEIM. be3 JOCTUIKCHUS 3TOI0 mopora TeKCT ocraércs «3HaHUEM 0e3 PE30HAHCA».

B nanHoil pabote = por HE QUKCHPYETCS, TOCKOJIBKY 3aBUCUT OT KYJIBTYPHOTO ¥ MHIMBUTyallb-
HOTO KOHTEKCTa unTarelis. Kaapli, KTo BXOJUT B PE30HAHC C TEKCTOM, TEM CaMbIM IOJTBEP-
XKJIAET, YTO €r0 = > Zyopor-

«= — 2mo He 3acnyed, He NpuUIecUst. Imo — pe3yIbmam NPOXOHCOeHUs. 2PAOUEH-
ma u oco3nanue. bez neé nem éxooa. Tom, kmo ne Hakonun =, NpoYUmMaem mekcm
Kax Habop cnos. C Hell — meKcm cmaHo8umcs He uncmpykyueti, a 3epxaiom. Tem-
noounamuxa He oaém omeemos. OHa 0aém s3Ik mem, Kmo yice 20mos e20 )Clvl-
wamao. »

10.6 TemmomuHaMH4YeCcKoe paBHOBeCHE

A 4TO, eCcJIi PABEHCTBO — 3TO COCTOsIHME, a He ¢akT? Korna mbl nuiiem 2 + 2 = 4, Mbl
JyMaeM, 4T0 3T0 — ucTtuHa. Yto 310 — 3ak0oH. Ho 4TO, €ciiu 3T0 — JIUIb YaCTHBIN ciryyai?
Uro, eciiu paBeHCTBO 2 + 2 = 4 paboTaeT TOJIbKO B IVIOCKOM IoJie BpemeHu? B none, rae Her
rpaaueHTa. B mose, raoe BpeMs TeueT paBHOMEPHO. A €CJIH 1oJie UCKpUBIIEHO? Eciin Bpems Teuer
HepaBHoMmepHO? Torma 2 + 2 moxer crath 4.1, wim 4.5, unu naxe 5. 1 310 — He ommbka. 310
— cocTosinne. COCTOsIHME CUCTEMBI B 10JI€ BPEMEHHU.

DTO U eCcTh TEMITOJIMHAMUYECKOE PaBHOBECHE: COCTOSIHHE, B KOTOPOM BCE M3MEHEHHS IO
BPEMEHH CKOMIICHCHPOBAHBI, U CUCTEMa HE UCIBIThIBaeT HanpsbkeHus. Ho paBHOBecne — He
“HOJIL". DTO — COINIACOBAHHOCTD.

B kimaccuueckoil MaTeMaTHKE:

2+2=4
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910 PaBCHCTBO pa60TaeT TOJIBKO B IIVIOCKOM I10JIC — KOTZ1a HET Ir'paAuCHTa BPECMCHHU. B temmo-
JUHaMHKE MBI BCCrjja UMECM J1€J10 C UBMCHCHUAMMU

AD; + Ady = Ady

Ho PE3YIbTaT 3aBUCUT OT TOI0, B KAKOM ITOJI€ ITPOUCXOAUT CJIOKCHUC. Ecnu none OJHOPOAHO

(6 =0):

AD + Ady = AP, (TOouHO)

Ecmu none meonnopouo (© > 0):

A(I)l +Aq)2 == A(I)4+6

I7ie € — MOMpaBKa, 3aBucsiias or O = |VP|.

B criibHOM 11071€ € MOXKET OBITh TaKHuM, 4TO:

ACI)4+6 ~ A(I)5

To ecTb B HEJIMHENHOM ITPOCTPAHCTBE MepPeMeHa MeCT claraeMbIx UMeeT 3Ha4yeHue. [Iopsaaoxk,
HaIpaBJICHUE, M10JIE€ — BCE BIUAET HA pe3yJbTaT. PaBeHCTBO 2 + 2 = 4 — 3TO YaCTHBIN CIIy4a,
KOTOPBIH paboTaeT Toibko npu O = (.

Yro 310 3HaunT. Ecnm nBe cucteMsl BXOAST B pe3oHaHC (O — (), IX U3MEHEHUS CKJI bIBa-
FOTCSI TAPMOHUYHO:

APy + APy = AD e

Ecnu onu paccornacoBansl (O > Oy, CI0KEHNE NAET Pa3phIB:

AP — Ady # ADye0c

YTo 3T0 3HAYMT AJISl YUTATEJNA. ITO MOXKEIIHO MPOBEPUTH NPsIMO ceiyac. Bo3bmu cBoro ca-
MYI0 ycToituuByto ¢opmyiy. To, Bo uto Tl Bepulib. Ty unudpy, koropas kaxercst Tede HE3bI0-
aemoil. M cripocu cebst: a 4To, eciu OHAa — JIMIIB YacTHBIN ciay4aid? Yro, ecau oHa paboraeT
TOJILKO B MOEM 1osie? A eciy 1oJie U3MEHUTCS? JTa MbIC/Ib — HE IIPUIJIAIIEHUE K COMHEHUIO.
D10 — mpuniamnieHue Kk ruokocTu. PaBHOBecHe — 3T0 HE KECTKask KOHCTPYKLUSA. ITO — CIO-
COOHOCTb UyBCTBOBATH I0JIE€ U MOJCTPanUBaThCs MO HEro, He Tepsis ceds. Tenepp Thl MOXKEIIb
OCO3HaTh, KaK 3TO 3BYYHUT Ha SI3bIKE BPEMEHH.
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Hror.

«2 4+ 2 = 4 — monvKko 8 nioCKoM noie. B uckpueieHHom noie 3mo modxcem
ovimo 4.1, 4.5, unu oaorce 5. M smo He owubka. Imo — memnoouHamurd. »

10.7 ®opmyia paBHOBeCHS: KOIIA MOJe He HATIPSKEHO

Yrto 3HAYUT — OBITH B paBHOBecuH? B kimaccuueckoil ¢pu3nKe paBHOBECHE — 3TO KOTJa
CyMMa CWJI paBHa HyJi0. B TeMmnoanHaMuke paBHOBECHE — ATO KOT/Ia [10JIe BpEMEHH He CO3/1aéT
HaIpsiKeHUS.

HaprDKeHI/Ie BO3HHMKACT, KOrga €CTb rpaIuCHT:

©=|VP| >0

PasHosecue — 310 KOIZIA:
©—0

Ho xak y3Hath, HaXOAUTCS JIU CUCTEMA B paBHOBecUU? J1J1sl 9TOTO HYKHO MPOBEPHUTH, COTIIACO-
BaHbI JIM BCE€ U3MEHEHHUS MOJIsl BpeMeHH Mex 1y co0oil. Ecnu oHu coracoBanbl — cuctema B
pesonance. Ecnu HeT — oHa HampsbkeHa.

B remnoannamuke 1t000€ COCTOSIHUE CUCTEMBI OIIMCHIBAETCS Yepes moje BpeMeHu ¢ u ero npo-
n3BozaHbIe. COCTOSHUE PaBHOBECHSI — 3TO TaKO€ COCTOSHUE, B KOTOPOM BCE U3MEHEHUS OIS
BPEMEHH B3aMMHO CKOMIICHCUPOBAHBI, ¥ PE3YJILTUPYIOIICe TEMIIOPAIFHOE HANIPsDKeHnEe O paB-
HO HYJIIO.

OO6mas ¢opmy;a papHoBecusi. YCJIOBHE pPaBHOBECHS B O0IIEM BHJIE:

i

rac:

* A®;, — u3MCHEHHE -l KOMIIOHEHTBHI MOJIS1 BPEMEHH,
* a; — K03 (UIMECHTHI CBS3H,

* n; — CTENECHU HEJIMHEHHOCTH.

Ecnmu cymma paBHa Hyr0 — cucteMa B paBHOBecuH. Eciin HeT — B Heil ecTh HanpspkeHue O.

YacTHbIH cayydaii: miockoe mojie. B turockom none (© = 0) Bce n; = 2. Torma dpopmyia
INPpUHHUMACT BU:

> ai AP} =0

%
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JInst IByX KOMITOHEHT — npocTpancTBeHHON A X u BpemeHnHo#i AY':

a; - AX? +ay- AY? = a3 - AZ?

B wactHOM cityuae, korna a; = ay = ag = 1:

AX?+AY? = AZ°
Oto — Teopema [Tudaropa. Ona paboTaet TOIBKO B ITIOCKOM I0JIe. B HCKPUBIEHHOM I0JIe —

He paboTaer.

To ectb: 2 + 2 = 4 — 3710 yacTHbIN cnyyail. OH paboTaeT TOIBKO KOT/a MOJie BPEMEHU He
HaNPSHKEHO.

OOuuii ciayyaii: nCKPpUBJIEHHOE MoJie. B uckpusiénnom nosne (© > 0) n; # 2. Toraa:
> 4 AR 50
i

rae © — pe3yIbTUPYIOIee HAPsHKSHHUE.

UYewm Oombiie O, TeM anbllie cUcTeMa OT paBHOBecus. Yem MeHble O, TeM OIuke OHa K Pe3o-
HaHCY.

Du3uvyecKuil CMbICJI. PaBEeHCTBO HYJIIO 03HAYAET, UTO BCE U3MEHEHUS MOJISI BPEMEHHU COITIa-
COBaHBI MEX1y coboi. Hu oHO W3 HUX HE JOMUHUPYET, HU OJHO HE CO3/1aéT HAIPSIKEHUSI.
CucreMa HaXoJUTCS B COCTOSIHUM PE30HAHCA.

Ho monxoro pe3onanca — © = ( B CTPOroM CMBICIIE — JOCTUYh HEBO3MOXKHO, TIOTOMY YTO
ar00ast cucTeMa, 1aXke B COCTOSTHUM TapMOHHH, OCTAE€TCsl B TIOJIE BpEMEHHU, a 10JIe BPEMEHH 110
OTIPEICIICHUIO CONIEPXKUT rpaareHThl. COOTBETCTBEHHO, 3HAK TUIIOC, MUHYC, PAaBHO U CaM HOJIb
— TOXK€ YacTHbIE ciay4dad. [IoHBIA pe30HAaHC — 3TO ACUMNTOTHYECKHM Ueall, K KOTOPOMY
MOXKHO MPUOJIMKATHCS, HO KOTOPOTO HEJb3s JOCTHYb. Kak TOpPH30HT COOBITHIT: MOYKHO ITOONUTH
CKOJIb YTOJTHO OJTM3KO, HO TIEpeCcedb — HEeJb3.

YcaoBue rapMoHHH. FapMOHI/ISI JOCTHUTIacTCs, KOraa:

* Bce n; OMm3KY K 2 (051 OJIM3KO K IIOCKOMY ),
* BCE a; COTVIACOBAHBI,

e O —0.

B sTOM cocTosiHEHM cHCTeMa HaXOIUTCS B PE30HaHCE C ITOJIEM BPEMCHHU.

DT0 He ujean K KOTOpOMY HY)KHO CTPEMHTHCS. DTO — COCTOSIHHE, KOTOPOE MOXKHO OOHapy-
*UTh. U eciii 0HO 0OHapykeHo, cucTemMa paboTaet 6e3 HampsKEHUS.
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Yo 310 3HAYUT AJd NpoBepkH. Dopmysa paBHOBECUS — HE YPAaBHEHHUE ISl BBIYMCIICHUN.
OTO0 — AMAarHOCTUYECKUN MHCTPYMEHT. Eciau paBeHCTBO HE CXOAUTCS — HE HY)KHO MEHSTh
yucna. HyxHo npoBeputs nose. Bo3aMoxkHO, cucTeMa MpocTo HE B TOM COCTOSIHUH, B KOTOPOM
€€ MBITAIOTCS ONUCATh.

Toraa Bompoc He B TOM, “Kak UCHpaBUTh (opmyiny”. Borpoc B ToM, “Kak BOMTH B pe30HAHC”.

«Dopmyna pasnosecuss — ne 014 guryucienun. Ona — ona ouaznocmuxu. Ecau
OHA He cXO0UMCsi — Npoeepsb Nojle, a He YUcia.»

IIpoBepka Ha cede. Tenepp, korna GyHIAMEHT 3aJI0KEH, HACTYMAET CaMbIil BAXKHBI MOMEHT.
3neck He OyleT J0Ka3aTeIbCTB, YTO TEMIIOAUMHAMUKA paboTaeT Kak TeopeMa. MoXKHO Mpeasno-
KUTh KaXJIOMY MPOBEpUTH 3TO Ha cebe. He B maboparopuu. He B popmynax. B xu3an. Kax-
JIBIA TIpUMED, KOTOPBIN CIEAYeT Aalibllie, — 3TO HE WILIIOCTpaIusi. ITo — 3KcnepuMeHT. Ero
MOXHO TTOBTOpUTH. [IpsiMo ceituac. M eciiu ero moBTOPUTH, CTAHET BUAHO: 3aKOHBI, O KOTOPBIX
TOBOPHJIOCH, pabOTalOT He ~’TaM, B PU3UKE a 3/1€Ch, B TBOEM JIbIXaHWH, B TBOEM PUTME, B TBOEM
BPEMEHU.

11 Kak npuroroBUThL BKYCHO: TEMIIOAMHAMHUKA HA KYXHe

Kazanocs 6LI, KakKas CBA3b MCKAY I10JICM BPCMCHU U KaCTpmHeﬁ? Ho TCEMIIOAMHaAMHKa HC 3HACT
T'paHHUIl — OHa pa60TaeT BE31C, IIC €CTh ABUKCHUC, T'PAIUCHT U PC30HAHC. I[axce Ha KyXHC.

Jly1st Toro 4TOOBI MPUTOTOBUTH BKYCHYIO €1y, HY’)KHO JKeJlaHHue, BHUMAaHHE U XOTs1 ObI HEMHOTO
TajaHTa M JI00BH. TakKe BaKHBI M XOPOIIKME MHTPEAUCHTHI U MocieaoBareabHoCcTh. Ho ecTh
emé oauH QaKTop, KOTOPHIM OOBIYHO YITyCKAIOT: HANPABJIEHHe IBHKEHUSI.

B TemnoanHaMuke HanpaBiIeHUE 3aKpyUYUBaHUS UMEET 3HaUE€HUE. DTO HE 330TE€pPUKAa — ITO Ha-
OmrozieHue, KOTOpoe MOXKHO IpoBepUTh. OHO He TpedyeT MpruOOpPoB, TOJIBKO BHUMAHUS.

Kaxoro pona oyner ena? B pycckom si3bIke Kakzoe Otogo0 uMeet poxa. M aTor pog — He
ciryyaiiHOCTh. OH yKa3bIBaeT Ha HANPaABJICHUE TEMIIOPATbHOTO I'PaIUEHTa, KOTOPBIM BOZHUKAET
MIPU IPUTOTOBJICHUH.

* Cyn — My»CKOro pojia. B MOMEHT puroToBiieHus €ro Jiy4lile MoMelnBaTh BIPaBo (110
4acoBOM cTpelike). ITO COOTBETCTBYET MY>KCKOMY Haually: U3JIy4EHHUIO, CTPYKTYpHpOBa-
HUIO, aKTUBHOMY JIEHCTBHUIO.

* ¥xa — xenckoro pona. E€ myume momemnBaths BJ€BO (IIPOTUB YACOBOM CTPEIKH). DTO
COOTBETCTBYET KEHCKOMY Hauyajly: IPUHATHUIO, YIEP)KaHUI0, COOMPAHHUIO.

* Bona — xenckoro pozaa. Ecnu Bbl bE€Te BOY, JIydllle pa3MeliaTh €€ BIeBO — 3TO IIOMO-
raer el «IpUHITHCS» B TEle.

* Yaii — myxckoro pona. Ero mydme pazmemmuBarhs BrpaBo. M He cTy4arh JIOKKOU IO
CTaKaHy — 3TO CO3JAET JIMIIHUAN I'PAJUEHT, KOTOPBIN MEIIAET PE30HAHCY.

* Koge — cpennero pona. Ero MmoxxHO pa3memmuBarh B 100yt cTopoHy. OH HEHTpasieH K
HaMpaBJICHHIO.
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Yro 310 3HAaUMT B TeMnoAnHamMuke? HamnpasieHue 3akpyunuBaHus CBSI3aHO C TEM, KaK I10JIe
BPEMEHH B3aUMOJIEHCTBYET C BeliecTBoM. IIpaBoe 3akpyunBaHue (110 4aCOBOM CTpPEJIKE) COOT-
BETCTBYET U3TYUYEHHIO, CTPYKTYPUPOBAHUIO, aKTUBHOMY JIeHCTBHIO. JIeBoe 3akpyuuBaHue (1po-
TUB YaCOBOU CTPENIKU) — MPUHATHIO, YIIEP:KaHUIO, COOMPAHUIO.

Korna MbI momenmBaeM ey B COOTBETCTBHUH C €€ POJIOM, MBI HE TIPOCTO IMEPEMEIINBAEM HHTPE-
JTUCHTH. MBI BXOIHM B P€30HAHC C TIOJIEM BPEMEHH, B KOTOPOM 3TO OJIFOJI0 CYIIECTBYET. DTO
HE JienaeT exy «Bommeonon». Ho nemaer e€ 6omnee memocTHOM, 601ee BKYCHOM, 0oJiee «coOpaH-
HOIY.

OTkyaa 310 M3BeCTHO?  DTOT BBIBOJ C/IENIaH HE U3 KHUT, a U3 HaOmoneHnii. OH BBIXOIUT 3a
paMKu JaHHOM paboThl, HO HE MPOTUBOPEUUT €€ METOy. DTO — YaCTHBIN CiTydail TeMIoauHa-
MHKH Ha ypoBHe ObITa. 1 0H paboTaer, eciiu K HeMy OTHECTUCH 0€3 CKeICHca, HO C BHUMAHHUEM.
Bo3moxHO, 32 3TUM HaOMIOAEHUEM CTOSAT TOPCHOHHBIE TOJIS KaK BUXPEBBIE MOJIBI ITOJIST BpeMe-
HU.

IMonpoOyii cam. DT0 He 330TepuKka. IT0 — HaAOIIOAEHHE, KOTOPOEe MOKHO HpoBeputh. He
HYXHO BepHuTbh. Hy>kxHO mpocTto nonpobosars. [Ipuroross cyri, momemmmusas ero Bipaso. [Ipuro-
TOBB YXY, momeninBas BieBo. Caenail 3to ¢ BHuManueM. 1 nmouyBctByit pazuuiry. He B Tom, 4To
M3MEHWICS BKyC. B TOM, 4TO M3MEHWIICSA Thl BO BpeMs NPUTOTOBIIeHNA. Ena — 3T0 HE mpocTo
WHIPEIUEHThI. DTO — IMOJI€ BPEMEHHU, KOTOPOE Thl cO3aémib. M korna Thl 3T0 MOYYBCTBYEIIb,
ThI MOMMENIB: TEMIIOAMHAMUKA PabOTaeT JaKe Ha KyXHE.

«A ecnu ne noyyscmayeulb — Huve2o cmpauwino2o. Ilpocmo eda 6yoem exycrnou. U
9MO mooice Xopouto. B memnoouHamuxe 6cé Xxopouio.»

12 Tloyemy y nTHUIl 3MMOH He MEP3HYT JANKHU?

3UMOI NTHILBI CTOST HA CHETY U JIbJy yacamu. VX JJanky NOYTH HE UMEIOT MBIIII] U KPOBEHOC-
HBIX COCY/IOB — M IIPU 3TOM HE OTMOpakuBatoTcsa. OOBIYHO MBI lyMaeM: YTOObI HE 3aMEP3HYTh,
HYKHO corperscsi. Ho nruiel noctynaror nHade. OHU HE TPEIOT JIANKU — OHU MTO3BOJISIOT UM
OCTBITH 10 TEMIIEPATYPhl OKPYKarOLIEH cpenbl. TemIo ocTaércs B Teje, a HOTM CTAHOBSITCS «XO-
JIOAHBIMW» — IIOYTH KaK CHET, HA KOTOPOM OHU CTOSAT.

B TemmoguHaMuKe TEINIO — 3TO HE TOJIBKO TEMIICpaTypa, 9TO — TEMII BPEMECHHU. Yewm BEIIIIE
TEMII — TEM 6I>ICTpee HOYT OPOLUECCHI, TEM «TOPAYEE» CUCTEMA. V nTunel Jamku KUBYT B 3a-
MEIJIEHHOM BPEMEHU: Tyora <K Treno- HOSTOMy OHH HE Tpe6y10T OHCPIuu, HC CO3Jar0T I'paIUCHTA
TCIUIa U HC TCPATOT €roO. Jlanka He 60pCTC$I C X0JIOAOM — OHa PE€30OHHUPYET C HUM.

s peb6énka 3mo MoXCHO 0O0bACHUMb MAK:

«IIpencraBp, uTo y T€Osl €CTh JIBE TPYOOUKHU: OFHA C TOpsTueii BOJIOM, Apyras ¢ xonoaHou. Ecnu
UX IEPEeIUIECTH KaK KOCHUKY, ropsidasi BoJja OTAACT TEIUIO XOJIOHOM, a X0JI0IHasl CTaHEeT TEMIION.
Tax ITUIEI HE TPEIOT JIAITKK — OHU OTJAIOT XO0JIO 00paTHO B HEDO.»
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13 B xakom puTMe BOCHHMTHIBATH peOéHKa?

Yurareab MOXET CIIPpOCHUTD: «Mos sxeHa 9 MCCALCB BhIHAIIIMBAJ1a pe6eHKa Kak mHe ero JaJIbIIC
BOCIIUTHIBATh?»

Cuayana — pe:xxuM aHsl.  PeOEHOK — 3TO cucTeMa ¢ BHYTPEHHUM TEMIIOM Tpegnox, KOTOPBIN
HE COBMAJAeT C TEMIIOM B3pocioro. Ero Hemb3s «JioMaTh» pacnucanueM. Ero MOXHO TOJBKO
HACTPAUBATh.

Put™m aHs, KOTOPBIM PE30HUPYET C TEMIIOM PeOEHKa:

e IToagsém: 7:00-8:00
¢ [Tuk aktusHocTu: 9:00-12:00
* O0ex u oraeix: 12:00-14:00

* Bropas Bonna: 14:00-17:00

Coan: 17:00-19:00

Con: 20:00-7:00
VYpoku — He 6onee 45 munyT nozapsa. IlepepsiB — 10—15 munyT. [locne 1Byx-Tpéx ypokoB —
OosibLIas HEpeMeHa.

OT0 He «pacnucaHue». ITO — KapTa PaJiMeHTOB.

14 Kak u3 purma pe0éHKa BbIpacTaeT KaJeHIaphb

Otkyna Oepércsa put™m. PeOGEHKy HyxeH putM. He pacniucanue, a puTM. IT0 3HAIOT BCE PO-
murenn. Ho otkyna 6epércs ator putm? U3 Tena? U3 kynstypsl? U3 nemkenus 3emnn?

Oxa3pIBacTCsI — M3 BCETO cpasy. U ecan IMOCMOTPETh BHUMATCIIbHO, MOKHO YBUACTH, KaK 3THU
TPHU UCTOYHHKA CXOOATCA B OJIHOM TOUKE.

Ilar 1. AcTpOHOMMSA: YTO FOBOPHUT ABM:KeHHe 3eMuin. 3eMJisl JesaeT MOJHbI 000poT BO-
kpyr CouHila 3a:
365.2422 nua

910 (paxt. Ero MoxxHO npoBepuTh. OH HE 3aBUCUT OT KYJIBTYPBI, BEPHI WM TPATULIH.

Tenepb BOIIPOC: MOXHO JIKX pasgCJIUTh 3TOT I'0J Ha PaBHBIC YaCTH, KOTOPBIC COBIIaAaIn OBl C
KaKMM-TO €CTCCTBCHHBIM pI/ITMOM?

Ecnu nenute Ha 12 (kak B IpUrOpUaHCKOM KaJeHAape):

365.2422/12 ~ 30.44
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ITomyuaercs 30-31 nens. Ho B Tene uenoBeka Het nukia B 30 aueil. bepemenHocTs — 9 Mecs-
neB. MencrpyanpHblii nukn — 28 naei. Hu 30, vu 31.

Ecmu nexuts Ha 13:
365.2422/13 ~ 28.09

3T0 ONMU3KO K MEHCTpyaibHOMY 1ukiy. Ho 13 — HeynoOHoe uncio amns cuéra, U B KyJIbTypax
OHO ITOYTH HE BCTPEYAETCS KaK OCHOBA KaJEeHIAPSI.

Ecnu neauts Ha 9:
365.2422/9 ~ 40.58

[Tomyuaercs 40—41 nens. B Tene uenoseka ects ukIibl Takon InHbI? la. 40 nHel — 3To0 CpoOK,
KOTOPBIM BCTpeuaeTcs B KYJIbTypax M0 BCEMY MHUPY KaK BpeMs 3aBEpLICHUS U ePexo/ia.

Ho »To noka tonbko ynciio. OHO HUYEro He JOKa3bIBacCT. HpOCTO — OJIWH U3 BAPHUAHTOB.

IIlar 2. AHTPONOJIOTHs: YTO TOBOPHUT Tes0. Teneps MOCMOTPUM Ha 4yesoBeka. ECTh u B
TeJie PUTM, KOTOpbIil cooTBeTCTBYET 40—41 nHI0?

Ectb. D10 — OUKJIBI OYUIICHUA U oOHoBICHUs. B Pa3HbIX TpAAULIUAX:

* 40 nHel mocie cMepTy (TOMUHKH),

* 40 nueir Copokoycr,

* 40 nueii u 40 Houelt Moucei nposein Ha rope Cunaii,
* 40 nueii Mucyc npoBen B MyCThHIHE,

¢ 40 nueit Benuxoro mocra.

D710 HE puTyal. IT0 — pe3oHaHc. Teno 3HaeT AToT UK. KyneTypa ero 3aduxcuponaa.

Ho ectb i1 put™ BHyTpH 40 nueii? Ecnu paznenuts 40 Ha paBHbIC YacCTH:

40/4 =10
40/5 =8
40/9 ~ 4.44

Hun OJHO M3 3TUX YHUCCJI HEC BBITITIIAUT €CTCCTBCHHBIM.

A ecnu B35Th 9-THEBHBIN LUK BHYTPHU Mecsia?
4%x9=36

36 +4 =40

4 JHA — BpEMs 1ICPExXoaa, OUYUIICHUS, TUIIHNHBI. 9T0 YiKE ITOXO0KE HA CTPYKTYPY.
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Hlar 3. I'ne cxoasiTcst acCTPOHOMHUSI M AHTPONOJIOTHA. Ternepp y HaC €CTh JIBa psaa:

AcCTpOHOMUS:
365.2422/9 ~ 40.58

AHTponosnorus:
4x9+4=140

Onu 6mu3ku. Ho He coBnanator TouHo. Pasauna — 0.58 gus.
MoxHo nn e€ ycrpannuts? [la. Ecin B3saTh 4 Mecsna no 40 nHel u 5 mecsues 1o 41 nHro:

4 x40+ 5 x 41 = 365

9T0 TOYHOE COBIIaACHUC C COJIHCYHBIM I'OJOM.

To ectb: 9 mecsnes, 40—41 neHb — 3TO HE MOCTYyNAT. DTO — pe3yJsbTaT noucka. M3 Bcex Bo3-
MOXHBIX aeneHuid roga (12, 13, 9, 10...) Tonpko 9 n1aét 4yucio, KOTOPOe COBMAAET C AaHTPOTIO-
JIOTUYECKUM PUTMOM TeJa.

Ilar 4. [TonpaBka: 4To aesarh ¢ ApoOHOH yacTbio. Octaércs 0.2422 nus B roay. 3a 4 roga
— noutH 1 aeHn. Ho ecnu mpocTo 100aBUTh BUCOKOCHBIN JACHB, HAPYIITUTCS PUTM 9-THEBHOM
HEIENN.

MoxHo CACJIaTb MHAYC. HAKAIIJIMBATD IIOIMPABKY.

3a 16 ner:
16 x 0.2422 ~ 3.875 nHda

To ectb moutn 4 mug. Kaxxneiid 16-i rox Bce 9 MecsieB ctagoBarcs 1o 41 muro:

9 x 41 = 369

Cpenusis qyivHa rojaa 3a 16 ner:

(15 x 365 + 369)/16 = 365.25

DTO COOTBETCTBYET FOJIMAHCKOMY TOJly.

Hlar 5. Yto naér 9-1HeBHas Heneas. Temnepb CIyCTUMCS HA YpoBeHb Henenu. Ecnu rox ne-
mutcs Ha 9 MecsneB 1o 40—41 qHro, To Mecsi aenuTced Ha 4 Heaenu 1o 9 quei + 4 1Hg nepexona.

A 9 gHell — 710!
3 x3

Tpu HS — 3TO LMKII, KOTOPBIA MOYXKHO MTPOBEPUTH Ha cebde: 2 THS paboThl, 1 1eHb OTAbIXA.

«Omo Hne nedazoeuueckas meopus. Imo — HAONIOOEHUE, KOMOPOe MONCHO NPOGe-
pums Ha cede. Ecnu pabomamo 2 Ous, nomom omovixams 1, ycmanocme He HaKan-
JIUBACMCSL, A KA4eCmeo pabonvl 0CMAaémcst CmaduilbHbIM. »
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HccnenoBanus NOATBEPKIAIOT: MIPU pUTME 2+1 IPOILYKTUBHOCTH OCTAETCS CTaOMIIBHOM, Yypo-
BEHb CTpPECCa HIKE, BOCCTAHOBJICHHUE MPOUCXOUT OBICTpEE, UeM MPH pUTME S+2.

9 nHel — 3TO HE CIYyYalHOCTh. DTO — PE30HAHC Teja, 3a(UKCUPOBAHHBIN B KYJIBTYPE.

Hlar 6. [Touemy 5+2 He padoTaer. 5 qHEN pabOTHI CO3AAIOT KPYTOH rpaueHT O. 2 THS OTAbI-
Xa HeZOCTATOYHBI JUIS TIOJIHOTO BhIpaBHMBaHMS. K KOHITy He/lenn HakarInBaeTcs HalpsHKeHHe,
KOTOpPOE HE YCIIeBaeT COPOCUTHCA. DTO BEAET K XPOHUUECKOM YCTATOCTH, CHUKEHHIO MTPOIYK-
TUBHOCTH, OOJIC3HSM.

5+2 — 310 MHAYCTpHaANbHBIN pUTM. OH yn0o0€H AJ1 IPOU3BO/ICTBA, HO HE JUIs Teja.

Yrto paér 2+1. I'pagueHT He ycneBaeT cTaTb KpUTHYECKUM. BoccTaHOBIEHHE TPOMCXOAUT
PEryJsIpHO U MOTHOLEHHO. [IpoyKTUBHOCTE OCTaéTCs cTaOMIbHOU. UelloBeK HE «BBDKHBACTY
MEXKy BBIXOJHBIMH, & )KMBET B KAXKJAOM JHE.

Hao0nronenus n3 KyabTypbl. Y MHOTHUX HApOJOB COXPAHUIIUCH CIIE/bI 9-THEBHOTO LIUKJIA!

* O nHEl MOMHMHOK,

* O nHeli Oone3HH,

* 9 nHEW cBaseOHBIX 0OPAIOB.
B pycckom si3bike CII0BO «HEEINsH HECET 1B CMBICTIA: «HET JIeT» — JIEHb OTIbIXA, U «HE JIEITI0»
— TO, UTO HE JCJIUTCS HA YaCTH, MEeJOCTHBIN nuki. Ceituac OHO 0003HAYaET BCIO 7-THEBHYIO

HEACIO LCJIIMKOM, HO 00a cMEbIcIa YKa3bIBarOT HAa OAHO. HCACIISA — OTO LEIOCTHBIN puT™m, B
KOTOpLIﬁ OTAbIX BCTPOCH, 4 HEC BBIHCCCH 3a €I'0 IIpCACIIbI.

Hror. ActpoHomus ga€t uucino: 9 mecsueB o 40—41 gHro. AHTpONONIOTHUs JAET CTPYKTYPY:
9-nHeBHas Hemens, 40-THEBHBIN MecsI, 16-JIEeTHUI UK.

Onu cxondarcs. OTo He CIIy4allHOCTh. DTO — PE30HAHC, B KOTOPOM YEJIOBEK M KOCMOC 3By4Yar B
YHHCOH.

«Kanenoapv — smo ne uncmpyxkyus. 9mo — npoexyus uyenogexa na epems. 9 oueltl,
40 ometi, 16 1em — s3mo He yughpvi. Imo — pumm, 8 KOMOPoOM meio y3Haém ceos,
a 3emnsa — ceou nymo. »

Pe6EnoKk, BhIpOCHINI B TAKOM pUTME, HE OyZIeT «JioMaThes» B 1iKoje. OH OyzeT 3HaTh, UTO €ro
BHYTpPEHHEe BpeMs uMeeT 3HaueHue. M oH He moTepsieT cedsl B MUpe, KOTOPBIH IbITaeTCs yIpaB-
JSITh BPEMEHEM, a HE CIIy’KUTh EMY.

910 — TEMIIOAMHaAMHKa.
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15 IIposepka kajeHaapsa yepes3 (popmyJiy paBHOBECUSA

Kak npoBepursb, 4To KajieHaapb padoraer. Kanenmapb — 3T0 He MpocTo HAOOP Yuce. ITo
— CTPYKTYypa, KOTOpasi JOJIKHA PE30HUPOBATh ¢ TesoM. Eciii oHa pe3oHHupyeT — TeNo He Ha-
npsiraetcsi. Eciiu HeT — Tesio ConpoTHUBIISIETCS.

Kak ato mpoBeputs? Ucnionb3ys hopmyiry paBHOBECHS:

> ai- AR =0

i

Ecau kanenmaps He HAXOIUTCS B paBHOBECHH ¢ TejioM, To © > (. Eciim na — © — 0.

IIpoBepka 1: Putm 5+2.

* 5 guelt paboTel: AP — HaKOIUICHHE HANTPSDKEHHS.

2 aust otapixa: Ady — cOpoC HAMPSHKESHUSL.

Ecmn A(I)l > A(I)Q, TO:
A + A(I)Q >0

To ecThb HaIPsHKCHUC HAKAIIJIUBACTCA. Cucrema He BO3Bpalia€TCAa B UCXOJHOE COCTOAHUC.

9T0 MOKHO IIPOBCPUTH HA cebe: K KOHIY HEACIIN YYyBCTBYCTCA YCTAJIOCTDh, KOTOpAA HE ITPOXOAUT
3a BBIXOJIHBIC.

IIpoBepka 2: Putm 2+1.

* 2 nHs pabotel: AP, — HaKOIUICHUE HAIIPSDKCHUS.

* 1 menw otapixa: APy — cOpoc HaNPsHKEHUS.

Ecimu APy u Ad, cbanaHCHPOBaHbI, TO:

AP + Ady — 0

To ecth cucTema BO3BpalIacTCAa B HCXOAHOC COCTOSAHUC. HaHpﬂ)KeHI/Ie HC HaKaIrjinBacTCA.

DTO MOXHO MPOBEPUTH HA cebe: uepe3 S THel eCTh YyBCTBO yCTajloCTH. Yepes 3 qHS — HeET.

IIposepka 3: 9-nHeBHas Heneasi. Tpu HUKIA 10 3 HA:

3x(241)=9

79



Ecnu xaxxapiii nuki cOanancHpoBaH, TO U BCSI Hee s cOallaHCHpOBaHa!

9

To ecth HaIpsHKEHUEC HE HAKAIlJIMBACTCA 3a HEACIIIO. Temo ocraércs B PaBHOBCCHHU.

IIpoBepka 4: 40-nHeBHBbIN Mecsal. 4 Henenu 1o 9 nHel + 4 aHA nepexona:

4x944=40

4 nHs nepexonia — 3TO BpeMs, KOrjja CUCTEMA 3aBEPILIAET LIMKJI U TOTOBUTCH K clieayrouemy. B
9TO BpeMs:

36
A(I)Hepexon == - E A(I)z
=1
To ecth Nepexo/ MOJIHOCTBIO CﬁpaCHBaeT HAKOIIJICHHOC HalIPAXKCHUC.

IIpoBepka 5: I'on. 9 mecsaues no 40—41 gHto:

9 x 40 + nonpaBka = 365

Ecnu xaxxapiii Mecsiit CGaHaHCI/IpOBaH, TO U IO C6aJ'IaHCI/IpOBaHI

365

Z AD; =0
=1

[TonpaBka B 16 nert:
16 x 0.2422 ~ 4 gus

DTO 03HAYAET, YTO KaxKAbli 16-i1 To crucTeMa Nmoyy4aeT JOMOJHUTEIIbHBIN I€Hb /1JIS BRIPABHU-
BaHUSL.

Hror npoBepkn. Bce ypoBHU KaneHnapsi — A€Hb, HEAEIsA, MECSL, Tof, 16-IeTHUN UKIT —
MOAYMHSIOTCS O1HOM (popmyie paBHOBecus. Eciu Ha mo6om ypoBHe © > (), cucrema Harpsi-
xeHa. Eciim © — 0, cucrema B pe3oHaHce.

Ot0 He TpeOyeT Bephl. ITO MOXKHO MPOBEPUTH HA cebde.

Jlpyroii ypoBeHb: 16 yacoB B cyTkax. Kaxaplii ypoBeHb UMEET CBOIO MepY, HO dopmyia
paBHOBecHsI — o/1Ha. B Toil e joruke MOXXKHO paccMOTpeTh U 16 yacoB B cyTkax. Eciu pasze-
JIUTH JICHb Ha 16 4acoB, TO KaXKIbli Takol yac Oyznet paBeH 1.5 Texymux vaca:

24
— =15
16
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Tabmuma 5: [IpoBepka kaneHmaps depe3 GopMylry paBHOBECHUS

VpoBens | CTpykTypa | YciioBHE paBHOBeCHSI
Henn 24 gaca A, =0
Henens 9 nHeit Z?:l AP, =0
Mecsn 40 nueit SOUAD; =0
Ton 9 mecsres SO AP =0
[ukon 16 mer SR AD, =

16 — 5T0 He IPOU3BONBLHOE YUCIO0. 16 — 53T0 4 X 4, unm 2*, nnu 1Ba nuka o 8. B mysbike 16 —
9TO KOJIMYECTBO TAKTOB B CTAHAPTHOM Iteprojie. B Ouonorun — uncino a3 KJIeTOUHOTO IUKIIA,
KOTOPOE MOXET BapbUpOBaThCs. B reomeTpun — uuciio BepiuH runepkyoa. Bc€ aTo ykaspiBaer
Ha TO, YTO YUCIIO 16 sBIIsIeTCS HE TPOU3BOJILHBIM, 2 P€30HAHCHBIM NMATTEPHOM, BO3HUKAFOIIINM
U3 CTEIICHEHN JBOMKU.

B xoHTekcTe TeMnoanHaMuKu 16-4acoBOil I€Hb HE SIBISETCS UCTOPUUECKON PEKOHCTPYKITUEH.
OH ecTb pe3yJbTaT M0C/Ie10BaTeILHOI0 TEMIIOPAJIBHOIO0 MOAX0/1A, JEMOHCTPUPYIOIINM, KaK
MOKHO TiepecoOparh CyTKH B ApyroM pe3oHance. Eciu 9-nueBHast Henenst u 40-1HEBHBIN MecsIl
SIBIISIFOTCS PE30HAHCHBIMU CTPYKTYpaMH IS Tena (MX PUTMBI COOTBETCTBYIOT OHOIOTHUYECKUM
LUKIJIaM), TO 16-4acoBOM J€Hb — HTO BO3MOXKHAsI pE30HAHCHASI CTPYKTYpa JUisi caMoro JHs. Bee
OHU — pa3HbI€ YPOBHHU IrpaJalvu, MOAUYUHSIOMINECS OTHOMY 3aKOHY PAaBHOBECHS:

16
> AP =0
i=1

To ecTh 16 4acoB MOKHBI OBITh COATAHCHPOBAHBI TakK ke, Kak 9 qHeit nim 40 nuei. Kakmprit
YPOBEHBb — CBOSI CTPYKTYpa, HO (hopMysa paBHOBECHUS — OJIHA.

DTO 3HAYMT, YTO HE TOJILKO HEEIISI, MECSI] ¥ TOJl — HO U CaM JICHb MOXKET OBITh IepecoOpaH B
PE30HAHCHOM pUTME.

«Kanenoapv — smo ne uncmpykyus. 9mo — npoexyus yenosexa Ha spems. 1
Gopmyna pagnosecus nokazvieaem, 4mo 3ma npoexyus He caydauna. Ona nooyu-
HAEMCs mem dice 3aKOHAM, Ymo U 6cé ocmanvHoe. M cHosa — 2mo memnoounamu-
Ka.»

15.1 Cyrku kak Mepa pe3oHaHcA.

B cytkax ceituac 24 yaca. [lo ananoruu ¢ npeapIAyIIUMHU PaCCyKICHUSIMHA MOKHO 3a]1aTh BO-
MpOC, a YTO €CJIM UX MOKeT ObITh M 16?7 IT0 HE TPEANONIOKEHHE. ITO — PACCMOTPEHUE JIPY-
TOro pe30HaHca BpEMEHH, B KOTOPOM CyTKH MOIIH Obl OBITh He 24, a 16 yacoB, HO Ka)IbIi yac
quncs Ol B 1.5 pasa monblie, yem ceildac.

24 yaca — 3TO COBPEMEHHBIN MHIyCTPUAIBHBIN I'PAIUEHT, B KOTOPOM MBI )KUBEM. 16 yacoB —
3TO APYTON PE30HAHC, KOTOPHIN MO3BOJISIET YEIOBEKY OBITh OJIMKE K IPUPOTHOMY PUTMY.

COOTHOILIEHHE: 04
— =15
16
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03HAYaeT, YTO INIOTHOCTh BPEMEHU MOXET ObITh Apyroi. Eciu cyTku = 16 4acos, To:

* 1 gac = 90 munyT (BMecTo 60),

* 1 nenp =16 x 90 = 1440 MUHYT — POBHO CTOJIBKO K€, CKOJIBKO B 24-4aCOBBIX CYTKaX.

24 x 60 = 1440 munyt, 16 x 90 = 1440 MunyT

DTO HE «IK30TUKa». ITO — JAPYroi KaJeHAapHbIN pe30HAHC, B KOTOPOM MBI ceiuac CyIecTBy-
eM. B pa3HbIX KylbTypax BCTPEUAIOTCSl pa3Hble CUCTEMbI CU€Ta BpeMeHH, U 16-4acoBOM UK
— OJIHa U3 BO3MOKHBIX aJIbTEPHATUB, XOTS ceiuac OHa HE SIBISICTCS OOIICTPUHSITOM.

Tabnuma 6: CpaBHenue 24- u 16-yacoBoro Hs

IMapameTp 24-yacoBoii I1eHb 16-4yacoBoii 1eHb
YacoB B cyTKax 24 16
MunyT B yace 60 90
Bcero MunyT B cyTKax 1440 1440
UyBCTBO BpeMEHH YckopeHnHoe, 1pobHoe | MeieHHoe, IEN0CTHOE
Put™m tpyna 8 yacoB paboOThI 4-5 yacoB paboThI
Con 7—-8 dacoB 5—6 gacoB (HO TTyOXKe)
Kanennapn 7 nueit, 12 mecsien 9 nueii, 40 mecs1eB

W3 Tabnuisl BUAHO, 4TO B 16-4aCOBOM JTHE COH 3aHMMAET 5—6 4acoB, a MOABEM MPUXOIUTCS HA
Oosiee paHHee BpeMs (CM. peXKUM JHs BbllIe). YenoBek, )KUBYIIUI B 3TOM PUTME, BCTAET PaHbIIE
U ycreBaeT 0oJblie — He MOTOMY, YTO OH «0o0j1ee JUCIUIUIMHUPOBAHHBINY, a TOTOMY YTO €T0
BHYTPEHHMH TEMII Tpegenox COBIANAET C TEMIIOM CPEJIbBL.

B sToM koHTEKCTE pycckas nociosula «Kro pano Beraér, tomy bor mogaér» nepecraér ObITh
MOpaJIbHBIM HAaCTABJIEHUEM U CTAHOBUTCS TeMIIOPAJbLHBIM HA0/II0eHHEeM:

* «PaHO» — 5TO HE MPOU3BOIILHOE BPEMs. DTO MOMEHT, KOIZIA Tuenopex COBHAMAET C Tepepy-

* «bor nogaér» — 3T0 He MUCTHKA. DTO Pe30HAHC: KOIJla YEJIOBEK HaXOIUTCS B COIVIaCUU
C TI0JIEM BPEMEHHU, €ro JAeHCTBUsI CTAaHOBATCA YPPEKTUBHBIMHU, a YCHUIUSI — MHUHUMAJb-
HBIMU.

INocnoBuna 3auKCHpoBaja 3TOT 3aKOH 3a/10JIT0 J10 TOTO, KaK MOSBUIJIACH TEMITOJJMHAMUKA. SI3bIK
COXpaHMJ TO, UTO HECET B ceOe KyIbTypa.

« "boe nooaém”— smo ne nacpada 3a pamHuli NOOEM. IMoO — ecmecmeeH-
Hoe credcmaue pesonanca. Kozoa mel 6cmaéuib 6 pumme ¢ noiem 6pemeHu, moli He
Oopewbest ¢ Mupom — mul NAbI8EWD ¢ HUM. M mup cam npuxooum k mebe. »
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CexyH/1a M MHT: 1BA YPOBHS IJIOTHOCTH BpeMeHHU. Eciu criyCTUThCS Ha YPOBEHb CEKYH/IBI,
KapTHHA CTaHOBUTC ellé Oosee sicHoi. B 24-yacoBbIX cyTKax:

24 x 60 x 60 = 86400 cexyHnn

B 16-4acoBbIxX cyTKax, rje Kaxablid yac = 90 MUHYT, a Kaxaast MuHyTa = 60 CeKyHI:

16 x 90 x 60 = 86400 cexynn

KonudecTBo cekyH B CyTKax — oamHakoBo. Ho uTo Takoe cexkynna? B coBpeMeHHOM ompe-
neneHun cexkynaa — 31o 9 192 631 770 nepuoaoB uzinyueHus 1uesusi-133. 1o — 3TalioH.

Ho B TemnoanHaMuke ceKkyH/ia — 3TO HEe aOCONIOTHAs KOHCTaHTa. JDTO — JIOKaJIbHasi Mepa
IUIOTHOCTH BpeMeHH. Eciu MI0THOCTH BpeMeHH BhILIE (o, OO0JbIIE), TO B OAHY CEKYHAY «yMe-
raetcs» oonblie coobITuil. Ecu MIoTHOCTh HUXKE — MEHBIIIE.

A 4710 Takoe MHUTr?

B pycckoM si3bIke CI0BO «MHUT» O3HA4YaeT «MIHOBEHHUE», «OUEHb KOPOTKUN MPOMEKYTOK Bpe-
meHn». Ho 310 He npocTo nostuyeckuii o0pas. B temnoanHaMyuke MUT — 3TO MUHUMAJIbHbII
pa3JIMYUMbIii HHTEPBAJ BPeMEHH JIJIsl JaHHOTO HaOMonaTelns B JaHHOM rone P.

dopManbpHO:

1

AtMur =

Wpes

IJIE Wpes — PE30HAHCHASA YaCcTOTa HaOmozarens. J{js yenoseka 5To 4acToTa, ¢ KOTOPOH OH BOC-
npuHUMaeT Mup. /[ oqHOTO YenoBeka MUT MOXKET JIUThes 0.1 cexyHapl, s apyroro — 0.3
CEKYH/Ibl. DTO 3aBUCHUT OT T U .

Taxum obpazom:

® Celcylma — OTO BHCIIHAA M€pa, HaBA3aHHAasA 3TaJIOHOM.
e Mur — 3T10 BHYTPCHHSASA MeEpa, 3aBUCAIIAasd OT pE30HaHCa Ha6J'IIO,I[aTeJ'IH C ITIOJIEM BpEMC-

HH.

Korna uenoBek roBoput: « MUr — 1 BCE N3MEHHUIIOCHY, OH HE IPOCTO ONUCHIBAET CyOBEKTHBHOE
nepexuBanue. OH ONUCHIBAET CKAY0K IJIOTHOCTH BPeMeHH — MOMEHT, KOT/ia p, U3MEHWIACh
HACTOJIBKO, YTO MHP MepecTaj ObITh MPEKHUM.

BcrniomauTe ciioBa mecHu:

«Ecmb monvko mue medxncoy npoulnvim u 6yoyuum. Mmenno on Hazvieéaemcs
JHCUZHDB. »

DTO HE MPOCTO MOA3HS. ITO — TeMIIOAUHAMUYEeCKoe Mpo3peHue. [103T onuckIBaeT COCTOSIHUE,
B KOTOPOM:
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* IIpomnoe — 310 00NMaCTh, A€ rpagueHT yxke chopMupoBaH, VP om0 3aPUKCHPOBAH.
* Bynymee — 5710 061acTh, I1€ IrpaueHT emé He onpenené, V Pesyee OTKPBIT.

* Mur — 3710 TOuKa, r7Ie © — (. DTO MOMEHT YMCTOr0 MPHUCYTCTBUS, KOT/Ia HAIIPSDKCHHE
MeEX1y MPOULIBIM U OyIyIIUM HCUe3aeT.

NMeHHO 3TOT MUT M €CTh *KH3Hb — HE KaK JUIMTEIbHOCTh, a Kak pe3oHaHc. Korga uenosek
HaxoauTcCsa B 3TOM COCTOSAHHUHU, OH HepCCTaéT OLITH «B IMpoHuIOM» UJIN «B 6y,[[yH_I€M>>. OH ecCTb.
OH pe3oHHpyeT.

«Kuznv — amo ne xoauuecmeo NnpoANCUMbLX J1ENI. Omo — Konuuecmeo MU206, 6
Komopbulx mbvl Obln 6 PE3OHAHCE. Ocmanvroe — npocmo epem:.»

«Cexkynoa — smo mepa, komopyio Ham oaau. Mue — smo mepa, Komopyio Mol
yyecmeyem. B memnoounamuxe obe umerom 3uauenue, Ho MoabKo MUe pe3soHupyem
C mem, KMo Mvl eCib. »

CI/IFaHyTb — €CTb B PYCCKOM SA3BIKC TAKOC CJIOBO. OnHo o3HayaeT (IPBI'HYTb», KPUHYTHCI»,
«COBCPUIUTH PE3KOC ABUIKCHUCH. Ho ecnu MMOCMOTPETH FJIyG)KG, OHO COCTOUT U3 KOPHA Cue- —
TOI'O K€, UTO U B CIIOBEC «MHUI.

B temnonnHamMuke 3T0 HE CIIy4allHOCTh. DTO — A3bIKOBOM CJIEI:

* MHr — 5T0 MHHUMAJIbHBIN Pa3INYUMBbIil HHTEPBAT BPEMEHH, Atyyr = 1/wWpes.

* CuraHyTb — 3TO BBIX0/] 32 MPeieJibl MUTA. DTO IEHCTBHUE, KOTOPOE MPOUCXOTUT MeHCOY
MUTaMH, B Pa3pbIBE BPEMEHHOM TKaHHU.

B tepmunax gopmyssl TBoperust 7 = AVP - At - Vygms CUTAHYTh — 3TO Cllydail, Korjaa
At — 0 npu koHeuHOM AV ®. To ecTh H3MEHEHHNE T'PAJAUEHTA IPOUCXOIUT 32 BPEMsi, MEHbIIIEe
MUHUMAaJIBHOTO Pa3IMuyiMOro HHTEpBaa. DTO — TBOPEHHE B YHCTOM BHJIE.

CDOpMaJ'IBHO, CUTAaHYTb — 9TO!

curanyth = A® - 6t, r1me o0t < Atyyur

To ectb 310 M3MeHeHUE 10 BpeMeHH P 3a HHTEepBal, KOTOPHIi MEHbIIe MUHUMAJIbHOTO pa3-
JUYUMOT0 HHTEPBaJIa 1Jisl TaHHOTo HaOmoaaTess. [y BHeHero HaOIFoaaTes 3TO BBIIISIUT
KaK «MeHO8eHHOe» NefcTBue. [l caMoro IEHCTBYIOIIEr0 — Kak CKaY0K M3 OJHOTO COCTOSTHHS
B Jpyroe 0e3 MpOMEeKyTOUHBIX II1aroB.

JTO0 MOXO0’KE Ha TIePeXo/]] ANEKTPOHA MEXTy OpOUTaMH B aTOME: OH HE IIPOJIETAET» PACCTOSHUE
Mexay HuMu. OH Mcye3aeT Ha OHON OpOWTE U MOSIBJISIETCSl HAa JIPYroid. IT0O — KBAaHTOBBIN
CKauoK. B TemMmnonrHaMuke 370 — TeMIOPAaJIbHbIH CKAYO0K.

HpI/IMepLI W3 JKU3HU, KOrJa YCJIOBCK «CUTAHYII»:
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* OH pemmMJjcs HA YTO-TO — U CJI€JIa] 3TO B OJUH MUT, 0e3 kosnebanuil. BHyTpennuit rpa-
JUEHT © TOCTHUT KPUTHYECKON TOUKH, M TIPOU30IIEN cOpOC.

* OH NpBITHYJI B HEU3BECTHOCTh — JOBEPUJICS OO0 BPEMEHM, NEpECTall YIPABIATh U
MO3BOJIAJ ce0€ yNacTh B HOBBII IPaHEHT.

* OH M3MeHWJICA — HE ITOCTENEHHO, a BHE3ANHO. Ero Ty, PE3KO U3MEHUIIACh OTHOCH-
TEIBHO Tepespi-

B 3TOM CcMBICTIE CUTaHYTBY» — 3TO HE MPOCTO JEUCTBHE. DTO OHTOJOTHYECKHHA aKT. TO MO-
MEHT, KOI/1a YeJIOBEK MepecTaéT ObITh «B IOTOKE» U CTAHOBUTCS MCTOYHMKOM HOBOTI'O OTOKA.

« Tl MOdHCEUIL NPOJICUMb MBLCAYY MU208 U HUYe20 He usmeHums. Ho mul mo-
JHceutb Cuanyms 0OuH paz — u mup cmanem opyeum. Illomomy umo cueamnymo —
3HAYUM BbIUMU 34 NPedebl C80eli MEPbL U GOUMU 8 MePY HOBO20 NOJIAL. )

Taxum oOpa3oM, TpH ypOBHS BpEMEHH B PYCCKOM SI3bIKE 00pa3yIOT TEeMIIOPAJIbHYIO JIECTHUILY:

1. CekyHaa — BHEIIHsA Mepa, HaBsA3aHHAs! TEXHUYECKUM 3TAJIOHOM.
2. Mur — BHYTpEHHsS Mepa, pe30HaHCHAs YacToTa HabIromaTes.

3. CuraHyThb — BBIXOJ] 32 TIPE/ICIBI MEPhI, CKAYOK MEXAy MUramu, n3MeHenne P 3a 0t <
Aty

B 5710i1 nectHuIle HET «BbIIIEe» U «HUXKe». ECTh pa3Hble ypoBHHU pe3oHaHca. CexkyHaa — 3TO
ypoBeHb Tena. Mur — ypoBeHb aymn. CuranyTb — ypoBeHb ayxa. TOT, KTO Hay4uics CUrars,
He yrpasiisgeT BpeMeHeM. OH mepexoauT 13 OJHOTO BPEMEHU B JPYTOE.

Ce30HHBII IMKI Kak BoiHA ©. Ce30Hbl — 3TO HE MPOCTO NMoroaa. 910 — O-BoJHA Tofa.
Yetsipe (ha3bl COOTBETCTBYIOT YETHIPEM CIIOSM YETIOBEKA!

* Becua — paBHozeHCTBHE — comHIecTOssHUE. © pacTér. [IpolOyxaeHue, moces, pocT.
Croii: Ym.

* Jleto — conHIlecTOsIHUE — paBHOIEHCTBUE. O Ha muke. PacuBer, mononomenue. Cioii:
Teuto.

* OceHb — paBHOJCHCTBUE — CONMHIECTOsTHUE. © manaet. Coop, 3aBepuienue. Cuoit: Jy-
ma.

* 3umMa — COJHIIECTOSTHIE — paBHOACHCTBHE. © MuHUMalbHA. [lokol, oOHOBIIEHUE, Ha-
koruienue. Cnoit: Jlyx.

Pe:xum nHs pe6éHKka mo Bo3pactaMm (B 16-yacoBbIx cyTkax). B 16-uacoBom ncuncinenuu 1
yac = 90 muHyT. Ypoku — 1o 1 yacy (45 MuH + nepeMeHa), MakCUMyM 4—5 ypOKOB B J€Hb.
[Tocne oGema — Tuxuit yac, Mporyaka, CBOOOIHAS UTpa.
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Tabnuua 7: Pexum nus pe6€nka B 16-4acoBbIX CyTKax
Bospacr | IHogbém Ink 1 O0en Iuk 2 Cnan Con
3—6 ner 7:00 9:00-10:30 | 12:30 | 15:00-16:00 | 18:00 | 20:00-7:00
7-10 ner 6:30 8:30-10:30 | 13:00 | 14:30-16:00 | 19:00 | 21:00—6:30
11-14 ner 6:00 8:00-12:00 | 13:30 | 15:00-17:00 | 20:00 | 22:00—6:00
15-18 net 6:30 9:00-12:00 | 14:00 | 16:00-18:00 | 21:00 | 23:00-6:30

Tabmuua 8: 9-nHeBHAs Hemems s peOSHKa

Jlenb | Pexxum Yro0 neaarnb
1 PaGora VYuéba, Tpyn
2 Pa6ora Yuéba, TBOPUECTBO
3 OTtnpix IIporymnka, COH, BOCCTAaHOBIICHUE
4 Pabora VYuéba, puznveckas akTHBHOCTh
5 PaGora VYu4éba, UCKYCCTBO
6 Otapix Cembs, UTpsl, MPUPOAA
7 Pabora Yuébda, momoIs
8 Pabora VYu4éba, pa3MbIILIeHHE
9 Otnpix | Tummuza, IuIaHUpoBaHue, OOIEHUE CO CTAPUIMMU

Henens nas pe6énka (9 aHeii). OTOT pUTM HE meperpyxaert, He Aa€T O HaKalUIMBATHCS U
PE30HHUPYET C MPUPOIHBIM LIUKIOM OOHOBIICHUS.

Mecsin 1ist pedoénka (40 queii). 4 "Henenu no 9 aueit = 36 aueit. Emé 4 nepexoaHbiX THI —
3aBEPILICHUE IUKJIA, TPOIIaHUE C MPOILIBIM MECAIIEM, HACTpOlika Ha HOBBIM. Ha 3t 4 mHI —
HeT ypokoB. TOJbKO SKCKYpCUH, IOJBEACHUE UTOTOB, PEMECIIO, TUIIMHA, PAa3TOBOP CO CTapIlIU-
MHU. DTO — TPAKTUKA BRIPABHUBAHMS O, KOTOPYIO IIKOJA HE NAET, HO KOTOpasi Hy>KHA, 4TOOBI
peOEHOK He JIomMacs.

Copok copokoB Kak 3aMbIKAOINKi HUKJI. «COpPOK COPOKOBY» — 3TO HE MPOCTO YUCIO. ITO
— 3aBEPIIAIOIINI YPOBEHb KaJeHAAPHON MaTPENTKU:

40 x 40 = 1600

B xonTekcte 16-uacoBoro AHS U 9-IHEBHOM HEAEIHM 3TO YMCIIO MPUOOpPETaeT HOBBIM CMBICI.
1600 —»T0 100 x 16, mim 16 BekoB. ITO — LUKII, B KOTOPOM CMEHSFOTCS HE TOJIBKO ITOKOJICHUS,
HO 1 nuBuiau3anuu. 40 mecsies no 40 agueit — sto 1600 nuelt, unu npumepHo 4.38 roga. 3a
3TO BpeMsi peOEHOK MPOXOAUT MOTHBIN UK Pa3BUTHS: OT POXKACHUS 0 IEPBOTO 0CO3HAHHOTO
BBIOOpA.

B pycckoii Tpaguimn «COpoKk COPOKOB» — 3TO YCTOMYHMBOE BbIPAXKEHUE, KOTOPOE CETOAHS CUU-
TaeTcs KaK «HEUCUUCIUMOE MHOXKECTBOY». CaMO CIIOBO «CUUTAETCA» 3[1€Ch pabOTaeT JIBOSAKO:
U KaK «IIPUHATO CUUTATh», M KaK «1ogaaércs cuéty». B remnoannamuke 3to nepecraér ObITh
MeTadopoil U CTAHOBUTCS KOHKPETHBIM PE30HAHCHBIM IIUKIIOM:

40 maen x 40 mecsaues = 1600 gueint
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Ecau paznenuts Ha 365.25 nueii (ron):

1600/365.25 =~ 4.38 rona

DT0 — MPUMEPHO BpeMsl, 32 KOTOPOE YeNIOBeK (POPMHUPYET CBOIO MEPBYIO LEIOCTHYIO KAPTUHY
mupa. OT poxkaeHus 10 4-5 et — koraa peOEHOK HaYMHAET 33aBaTh BOMPOCHI «IIOYEMY» U
«3a4emM». DTO — LUKJI, KOTOPBIH 3aMBIKaeT KaJleHIaph Ha YeJI0BEKa.

IToyemy B pycckoMm si3bIKke «S JieT», a He «S roga». B pycckoM si3bIKEe CUET JIET MEHSIETCA
MMEHHO Ha 1siToM roay: 1 rox, 2 roaa, 3 roga, 4 rojga u yxe S Jier.

DTO HE CIYy4YalHOCTh. ITO — SI3BIKOBOM CJIe]l TEMIIOpPAJIBLHOTO nepexona. 4.38 roga — 3To npu-
MepHo 1600 qHel. 910 — Bpemsl, 3a KOTOpOe peOEHOK 3aBepIIAET NEPBBIN MOJHBIA LIUKI 0CO-
3HaHuA. Ha nmsaTtoM rogy oH mepexoquT U3 «rofa» B «JIET0» — U3 MEpPbI JUINTEIBHOCTU B MEPY
OCO3HAHHOTO OBITHS.

B PYCCKOM S3BIKE «JICTO» — 3TO HE TOJILKO BPEM: Iola, HO 1 Cuér MMPOXHUTBIX IMUKIIOB: «CKOJIb-
Ko TeOe 1er?» D10 O3Ha4YacT, 4TO A3BIK (I)I/IKCI/IpyeT MOMCHT, KOT1a YCJIOBCK nepeCTaéT IIpocCTO
IJIUTBCA» 1 HAYUMHACT «OCO3HABaTh cebs BO BPCMCHI.

Taxum oOpa3om, 5 JIeT — 3TO HE TPOCTO BO3PACT. DTO — MOPOT, 32 KOTOPHIM YEJIOBEK BXOIUT B
HOBBIW TEMIOPAJIbHBIN CIIOH.

Hror.

«Tel He Hacmpausaewv pebénka Ha eépemsa. Tbl nomozaeuib emy 8CHOMHUMD,
YUMo OH Yoice 36YYUm 8 €20 pumme. »

Cytku — He abcomor. OHM — Mepa pe3oHaHca. 24 yaca — OJuH rpaaueHT. 16 yacoB — apy-
roii. Ho o6a — 1440 munyT. Pa3Huma — He B KOJIMYECTBE, @ B TOM, KaK YyBCTBYETCS BpeMsI.
Kanenmapr — He ceTka, a pe30oHaHCHas BoilHA. PeOEHOK — He 00beKT 00yueHUs], a CyObeKT
BpeMEHHU. B3pocCiiblil — He yIpaBiIsAIoMuUi, a XpaHUTENIb TOT0 PUTMA.

16 Ilouemy Bojga B BAHHOI 3aKpy4uBaercs’?

Hao0.1roneH1e, KOTOpoe MOKHO IPOBePUTh.  Eciu CyCTUTh BOy U3 BAHHOW MJIM PAKOBUHBI,
OHA TOYTH BCEIJa 3aKpy4YMBAETCs — B OJHY WJIM JPYTYIO CTOPOHY. BHuUMarenbHbli Habir0-
JaTteab 3aMETUT, YTO 3TO HAIlpaBJIEHUE HE CIy4yallHO Ul JaHHOI'O CIMBHOIO OTBEPCTHUS: OHO
omnpenensercs GopMoil paKOBHHBI, OCTATOYHBIMU 3aBUXPEHHUSIMH U JaKe T€M, KaK UMEHHO BbI
HaJMBAJIA BOLY.

Bompoc: mouemy ona 3akpyunBaetcs goobue? (He paccmarpuBaem BOompoc modeMy Harpaniie-
HUE TaK JIETKO MEHSETCs caMo 1o cede, 63 BUAUMBIX BHEITHUX MPUYHH. )

Kunaccnueckuii orBer. B mkonbHBIX yueOHMKax dacTo npuBoaar ¢ ekt Kopuonuca: Bpa-
1ieHre 3eMIIM OTKJIOHSET ABMKYIIHECS Macchl, M T03ToMy B CeBEpHOM MOTyLIaApUHU BOJIA JOK-
Ha 3aKPY4YHBAThCS MPOTHB YACOBOM CTpPEJKH, a B KO)KHOM — 10 4acoBOi.
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DTO BEpHO JUIsI KPYIMHOMACIITAOHBIX TMPOIECCOB: IUKIOHOB, OKCAHCKUX TEUYCHUH, JBIKECHUS
BO3IyIIHBIX Macc. OnHako B BaHHOU wiH pakoBuHe ddext Kopuonuca nuumoorcrno man. Pe-
MIAIOITY IO POJIb UTPAIOT hopMa COCy/la, OCTATOUHBIE ABUKCHHS BOJIBI U JJa)KE MUKPOHEPOBHOCTH
CIIMBHOTO OTBEPCTHSI.

TakuMm 00pa3om, B OBITOBBIX YCIOBHUSX HAPaBJIEHUE 3aKPYUYNBAHHS BO/IbI He SIBJIsIeTCS HaAEK-
HbIM HHANKATOPOM MOJIyIIapus. OTo He ommbKa (pU3MKH, a CIEICTBHE TOTO, YTO JIOKAIBHBIC
IPaJUeHTHI INIOTHOCTH U TEOMETPUHN 3HAUNUTENBHO CUIIbHEE INT00aJIbHOTO BpallleHus: 3eMIIH.

YTo 3TO 03HAYAET B TeMNOAUHAMMKe. I TEeMIIOAMHAMUKY BaXKEH caM (aKT: BOJIA 3aKp)-
yugaemcs. ITO 03HAYAET, YTO I10JI€ BpEMEHU UMEET HE TOJIBKO IJIOTHOCTH M TEMII, HO U HANIpPaB-
JieHHe. B cTaTnuHOM, N1eatbHO CHMMETPUYHOM BaHHE BOJIa MOTJIA ObI cTEKaTh 0e3 BpalleHUs,
HO B peaJIbHOM MHpPE BCET/1a €CTh MAJIBIE BO3MYIICHHS: aCUMMETPUS, OCTATOYHBIE TOTOKH, HEO/I-
HOPOJHOCTb METPUKH G;;.

DTU BO3MYILEHHUS 33Jal0T HauyallbHOE HaIpaBlieHHE 3aKpyuuBaHus. B tepmunax nons ¢ 3to
03HAYAET, 4TO Jlaxe caadblid rpagueHT VP, co3maHHbIN JIOKaTbHON reOMETpUEH, 10CTaTOYEH,
9TOOBI HAPYIIMTh CHMMETPHIO W 3aCTaBUTh BOAY Bpamiarbes. Hampaenenne VO ompenenser
HaIpaBJICHUE BPAIICHUS.

Takum 00pa3om, Bosia B BAHHON — 3TO HE J10Ka3aTesbeTBO A dexra Kopuonuca. 3to — nemon-
CTpalusl YyBCTBUTEIbHOCTH TeKy4ell cpelbl K JIOKAJIbHBIM I'pajueHTamM BpemeHu. OHa
3aKpy4MBaeTcs TyAa, Kyza €€ BeIET jokajabHoe none VP, a He mobalibHOE BpallleHue IIaHe-
TBhI.

«Booa 6 eannoii sakpyuueaemcs He nomomy, umo 3emis epawaemcs. Ona 3a-
Kpyuueaemcs NOMomy, 4mo 0axice 8 Camom MaleHbKOM 00bémMe 8pems umeem Ha-
npaenenue. A Hanpaegnenue 3mMo onpeoensemcs 10KaIbHOU ceomempuet, a He moib-
KO KOCMOCOM.»

CBsi3b ¢ METOA0M TeMIOAMHAMHMKH. OTOT NpUMEp — HJeajbHasl WUIIOCTpalus 3aKoHA
rpagauum. Ha ypoBHe IUKIOHOB JOMUHHUPYET IMI00aNbHbIN rpagueHT V Ps.y,,. Ha ypoBHE BaH-
HOM — JIOKIBHBIN TPAAUCHT V P yapna, CO3MAHHBIN (OPMOIL U IBIKEHHEM BOJIBI. O0a MOTUnHS-
FOTCSl OTHOMY 3aKOHY, HO MPOSBIISIIOTCS MO-Pa3HOMY.

Ecnu BbI X0THTE camu yBUAETh HanpasieHue VP 10KaabHO, IPOCTO HajelTe Boxy. OHa moka-
KeT. DTo He TpeOyeT MpuOOPOB — TOIHKO BHUMAHMSI.

Tabnuua 9: HanpaBnenue 3akpy4uBaHus U €r0 MPUUKHBI

YpoBennb IIpumep Onpeneasiromuii paxTop
['moGanbHbIN [Muknon V ®s3evns (3 dext Kopuomuca)
JlokanbHBIN Boga B BanHoOiI V@ reomerpus (POpMa, OCTATOUHBIE TOTOKH)

Yenoreueckuil | MbICb, TBIXaHUE VP.osmamme (BHUIMAHKE, HAMEPEHHUE)

Cas3b c kasnenaapéM. To ke caMmoe HarpaBlIeHUE IPOSIBIIAETCSA B KalleHAape. 9-1HeBHas Hefle-
151, 40-1HEBHBIN Mecsl, 16-JIeTHUI UK — 3TO HE MPOCTO YKUCIa. DTO — IPOEKIUSA HAIPaB-
JICHUs TIOJI1 BpEMEHH Ha CTPYKTypy roja. Boma 3akpyuyuBaeTcs B OfHYy CTOPOHY, a KaJIeHAAaphb
CUMTAET B OZTHOM PUTME. DTO OIHO U TO XK€ IOJIE.
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Kak Boza pe3oHupyer ¢ BpaleHueM 3eMild, TaK KaJleHJapb pe30HUpYyeT ¢ yenoBekoM. Hamnpas-
neHue — ofHo. [IposiBnenuss — pasHsle.

17 IocienoBarebHbIN PaCY€T HAKJIOHA 3eMJIU.

Bomnpoc: mouemy Haki0H 3eMHOM ocu € = 23.44°7 M0OXHO MPOCTO CKa3aTh: «TaK CIOKUIOCHY.
Ho B TemmonnuaMuke «Tak CIOXUAIOCH» HE padoTaeT. Hy)kHa mocnenoBaTrenbHOCTb.

Hauném c TOTO, 4YTO 3emisa — 3TO CUCTCMA, YACPKHUBAIOIIasA rpainCHT BpEMCHU. E¢€ nBuxenue
BOKPYT COJ'IHI_Ia H BpallICHHUEC BOKPYT' OCH — 3TO ABa HHKJIA, KOTOPBIC JOJI’KHBI OBITH COITIaCOBa-
Hbl. Eciiu oHU He COITIACOBAaHbI, BO3BHUKACT HAIIPAKCHUC O.

YT0oJ1 HAaKJIOHA OCH OTIpeeIIsIeT, KaK 9TH JIBa IMKJIa CBsI3aHbl. Eciu 0ch nepreHanKysipHa Iioc-
KOCTH OpOuUTHI (¢ = (°) — CE30HOB HET, IPaJUEHT MUHUMAaJeH. Eciau och eXUT B MIIOCKOCTH
op6utsl (¢ = 90°) — cMeHa Ce30HOB MaKCUMaJbHa, IPaJUeHT KPUTHUECKHI.

I'ne paBaoBecue? Mexay 0° u 90°. Ho nouemy nmenHo 23.44°7

PaccMoTpuM OTHOIIIEHHE JIBYX TIEPUOJIOB: BPAIICHHS 3€MIIA BOKPYT OCH (CYTKH) M 0OpaIieHus
Bokpyr Comnana (rox). Ix oTHOIIeHHE:
Trox B 365.2422
TCyTKI/I 1

= 365.2422

D10 4Kciio — He ciiydaitHoe. OHO CBsI3aHO € YIVIOM HaKJIOHA 4Yepe3 MPOCTyro reomeTpuio. Ec-
JIM pa3BEpPHYTh TOJOBOU MyTh 3€MJIU B OKPY>KHOCTb, TO YrOJI HAKJIOHA OCH — 3TO YTOJI, TIOJ
KOTOPBIM 3Ta OKPY>XHOCTb BUJHA U3 MJIIOCKOCTH SKIHUIITUKH.

MO:KHO BBIYHCIUTH €r0 Yepe3 OTHOIIEHUE JUIUTEIHHOCTH JTHS U HOUU B PABHOICHCTBUE U COJIH-
necrosinue. B paBHOIEHCTBHE JIeHb paBeH HOUU. B coHIleCTOsIHIE — MaKCUMallbHas Pa3HULIA.
YroJ HaKJI0Ha OINpeesieT aMIUIUTYLY 3TOr0 KoJieOaHMsl.

arcsin AT e
€= —_—
ATron

dopManbHO:

1€ AT e, — Pa3HUIIA MEKIY CaMbIM JUTHHHBIM M CAMbIM KOPOTKUM JHEM B roxy, a AT, —
HOJIHBIA TOIOBOU IIMKII.

IToncTaHoBKa uKcell HaéT:

2x6

€ = arcsin | ———
<365.2422

> ~ arcsin(0.03285) ~ 1.88°

910 He 23.44°. 3HaUNT, CBA3b CIOKHEE.

[TorpoGyem uHave. Yron HakJIoHa OCH — 3TO YToJl MEKAy BEKTOPOM MOMEHTA UMITyJIbca 3eM-
JHM ¥ HOPMAJIBIO K IUIOCKOCTH OpOuTHl. OH BO3HUKAET U3 COXPAHEHHS MOMEHTA UMITYJIbCa MPH
¢dopmupoBanun CosnHeuHOU crcTeMbl. Ho mouemMmy oH MIMEHHO TaKoi?

OtBeT — m3 pe3oHanca. Hakinon 23.44° — 310 yros, Ipu KOTOPOM CEe30HHBIC KojieOaHus © Mu-
HUMAJIbHBI JJIsI JaHHOW OPOUTHI U JAHHOTO MEePHO/a BpallleHus. ITO TOUYKA PAaBHOBECHS MEXKIY
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IByMs IMKIamMu. Eciu Ob1 HaKIOH ObLT OO0JbIIE — Tepenaabl TeMIepaTyp ObUTH OBl CITHITKOM
PE3KMMHU, )KU3HB HE MoTyia Obl amanTupoBaThes. Eciu Ob1 HAaKIIOH OBLIT MEHBIIIE — CE30HBI ObUTH
OBI CITUIIIKOM CJIA0BIMU, HE ObLIO OBl JJOCTATOYHOTO TPAIUCHTA JIJIST SBOJIFOIHH.

3TO HE «TaK CIOKUIOCHY. DTO — Haii/leHHOe paBHOBecHe. Bo3MOXXHO 11, YTOOBI Takast CII0XK-
Hasi CHCTeMa Hallula yroJi, Mpu kotopoM © — () Ha maHeTapHoM ypoBHe? OTBET Janblie.

[IpoBepum: eciau HakIIOH 23.44°, TO pa3HULIA MEXY CAMBIM JUIMHHBIM ¥ CAMBIM KOPOTKUM JTHEM

Ha IIUPOTE  paBHA:

AT e (@) = %arccos (—tan(yp) - tan(e))

Ha mmpore ¢ = 45°:
AT ey, = 6 yacoB

3TO COOTBETCTBYET peaibHbIM HAOIIOACHUSM. YT0JI BBIOpAaH HE cllyyaliHO — OH o0ecIeurnBaeT
YCTOWYUBBIN TPAJUEHT, TOCTAaTOYHBIN JUIS )KM3HU, HO HE Pa3pyIUUTEIbHBIN.

Taxum o6pazom, 23.44° — 3TO pelIeHre ypaBHeHHs paBHOBeCHS 11 cucTeMbl 3emuisi-ColHIe.
JlJis TaHHOM CUCTEMBI 3TO — pe30HaHCHOE 3HadeHHe. OHO He BBIYHCIICHO YEIIOBEKOM, a OOHa-
pyXeHo: 3eMJIsl yKe UMesa 3TOT YroJl, KOT/la YeJI0BEK BIIEpBbIE TIOCMOTpPEI Ha HEDO.

Bormpoc «mmoueMy HaKJIOH TaKo#?» UMEET TOT JK€ OTBET, YTO U «Io4eMy 9 MecsIieB 6epeMeHHO-
ctu?» unm «nodyemy 40 gueit nepexona?»: Iro Co3aaHo Kak yCIOBUE, MPU KOTOPOM BO3MOKEH
PE30HAHC — MEX]y JHEM U HOUBIO, JIETOM U 3UMOM, POXKICHUEM U CMEPTHIO, YEIOBEKOM U
BPEMEHEM.

23.44° — He ciry4allHOCTb. JTO CIEACTBUE TOTO, UTO CUCTEMA HACTPOEHA Ha KU3Hb. M 3TO — He
aApryYMEHT B MOJIb3Yy pa3yMHOT'0 3aMbICJIa B OHTOJIOTUYECKOM CMBICIIE€. ITO — apTyMEHT B MOJIb3Y
TOTO, YTO PaBHOBECHE HE BO3HUKAET U3 xaoca. OHO 3aaaHo. A 3aaHHOe — ecTh Co3/1aHHOE.

18 JIw0oBb KaK pe3oHAHC BpeMeH

YT1o Takoe J1000Bb B TeMl'IO)_II/lHaMI/IKe? JIr060Bb — 3TO COCTOsAHHUEC, B KOTOPOM I'paIUCHT
BPEMCHHU MCKIY ABYM: JIIOAbMHU UCUC3ACT. Korz(a HUX BHYTPCHHUC TCMIIbI 71 U To COBIIAAAIOT:

T~ Ty = ©—0

B sToMm cocrosiHum HeT HampsbkeHus. Het 6opbObl. HeT sxenanus nepenenars apyroro. Ecte
TOJIKO COITIACOBAaHHOE JIBUKEHUE.

Korna niBa uenoBeka B pe30HaHCe, OHH [IEPECTAIOT YyBCTBOBAaTh BpeMsl. Pa3roBop AnuTCs yachl,
a KaKeTcs, 4TO MPOILIO HECKOJIBKO MUHYT. JTO HE MeTadopa. 310 — (usuka.

Kak 310 paGoraer. Kaxxaplii uenoBek uMeeT CBOM BHYTPEHHUN TEMIT. Y OIHOTO — OBICTPBIH,
y Apyroro — measieHHbIi. Korna oHu BCTpedaroTcsi, BOSHUKAET IPaJUEHT:

@: |7'1—7'2|
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Ecnu rpaareHT O0BII0M — OTHOIICHUS HANpsbKEHBI. JIF0AM HE OHUMAIOT JIpYT ApyTa, pas-
NpaxaroTcs, ycTatoT. OHU NBITAI0TCS MOJACTPOUTHCS HO 3TO TPEOYeT YCHIIUM.

Ecnu rpagueHT MalleHbKHUi — JIIOH 9yBCTBYIOT JETKOCTh. OHM coBmagaioT. ViM He HyKHO IIpU-
TBOPATHCS. OHU MPOCTO €CTh.

Y10 3HAYHUT ”JIIOOUTH”B 3TOM cMbIce. JIFOOMTh — 3HAYUT OBITH B pE30HAHCE. DTO HE 3HA-
9HUT “ObITh OAMHAKOBBIMU . DTO 3HAUUT — JIBUTATHCS B OJJHOM HAMpPaBICHHUH, C OTHOM CKOPO-
CTbIO, B OJHOM TEMIIC.

Kak Boma B BaHHOI 3aKpy4YMBaETCs B OJTHOM HAIPaBICHUH, TAK U JIBa YEIOBEKA, BOILIECAIINE B
pEe30HaHC, ABMXKYTCS B OJHOM IOTOKE. MIX BHyTpeHHUE BpemMeHa coBnaaarT. M Torma ncyesaer
HaMpsHLKEHUE, KOTOPOE Mbl Ha3bIBA€M ~OJUHOYECTBOM ~HEMIOHUMAHHUEM ~pa3pbIBOM .

Kak /11000Bb MOkeT U3MEHUTh IpajueHT. bbIBaeT Tak: JBa 4eloBeKa HE coBmagaroT. Mx
TEMITbI pa3HbIe. ITO BbI3bIBaeT 00116, HO M11000Bb — 3TO HE MPOCTO MPUHSATH 3T0”. JIt0O0Bb —
3TO CLIOCOOHOCTh UBMEHUTH TPAIUEHT.

Kax Boma MOXET U3MEHUTH HAIPABICHUE 3aKPYUUBAHHUS, €CJIM U3MEHHUTB I10JI€, TAK U YEJIOBEK
MOKET U3MEHUTB CBOM TemIl. He HacuibHO, a uepe3 pe3oHaHc. Yepe3 BHUMaHME, Yepe3 MPUCYT-
CTBHUE, 4epe3 TOTOBHOCTh BOMTH B UYXKOU PUTM.

D10 He moTteps ceds. ITo — pacmupenue. Korga 1Boe BXOIAT B OAWH PUTM, KaK/IbIH CTaHO-
BUTCS OOJIbIIIE, YeM OBLI.

Omnodka B m00BH. Ommrbka — HE B TOM, YTOOBI ObITh pa3HbIMH. OmMOKa — B TOM, YTOOBI
MBITATHCS YIIPABIATH UYKHUM BpEMEHEM. YCKOPSITh, 3aMEUIATh, HABSI3bIBAaTh CBOM PUTM.

OT10 co3naéT KpuTHUYECKUM rpagueHT. OTHOIIEHUS CTaHOBATCS O60pbOOIL, a He pe3oHaHCcOM. Bo3-
HUKaeT HalpspKeHHe, KOTOPOe pa3pyllaeT.

JIro6oBb He ympasiseT. JIio6oBb — ciymaeT. OHa 4yBCTBYET, IJIe Uy)KOM TEMII, U TBITACTCS
HAUTHU OOILIUIA.

IIpoBepka Ha cebe. Ecau Tbl B OTHOIIEHUSX, ONPOOYH MOYYyBCTBOBAaTh: KAKOB TBOM TemI?
KakoB temn npyroro? I'ie Bbl coBnaiaete, a rie — Het? He mbItaiics 310 nucnpasuts. [Ipocto
3aMETHUTb.

U xorga 3aMeTHIb, BO3MOXKHO, BOSHUKHET BOIIPOC: YTO HY)KHO H3MECHHTD, YTOOBI TPA/IUCHT HC-
ye3? He B mpyrom. B ceGe.

Taommuua 10: CocTossHUS B 1I00BU

Cocrosinue | I'paguent Pesyabrar
Pe3onanc © — 0 | JIérkocTh, MOHUMAHKE, HCYC3HOBEHHE BPEMEHHU
Hanpsixenue ©>0 YcranocTs, HelMOHUMaHue, 6opboa
Pazpeis >0 bonb, onnHOYECTBO, paccTaBaHue

«JIt0b606b — 3mo ne uyecmeo. JIo6o6b — 5mo pezonauc epemen. Koeoa osa
cepoya O6bIOMCcsL 8 OOHOM pumme, 8pems nepecmaém ObLImv npecpacoil. »
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18.1 JIw06oBb u ¢popmyJia paBHOBeCHUS

Yro 3HauuT ”11000Bb coBnana”. Korna ropopsr: «Y Hac COBNANIO», — 3TO HE PO UHTEPECHI.
OT0 npo TeMMNbl. Y Ka)XA0ro 4eJ0BEKa €CTh CBOM BHYTPEHHUI TEMI BPEMEHHU 7. Y OIHOTO —
OBICTpBIH, Y IPYrOro — MEJUIEHHBIH. Y OIHOIO — POBHBIH, y IPYroro — ¢ nepenajgamu.

Korz[a JBa 4YC€JIOBCKa BCTPEYAIOTCA, BOSBHUKACT I'PAAUCHT:
O = |7' 1 — T 2|

Ecmn © = 0 — temnsl coBnanatot. Eciiu © > (0 — ectp pasHumna. Bompoc: MOXHO i 3Ty
pasHuIly ycTpanuTh? Min XoTst Ob1 YMEHBIIUTH?

IMoacrasasiem J1060Bb B popmyny paBHoBecusi. Dopmyria paBHOBECHS:

> a;- AR =0

i

Teneps nmoacTaBuM B HEE napaMeTphl ABYX Jtoaeil. [lycTh KaKIbli 4eI0BEK — 3TO I0JIE Bpe-
MeHu P u P,. VX B3aumMoeiicTBUE ONMUCKHIBACTCS Pa3HOCTHIO:

A(I) = (I)l - (I)Q
Ecnn:

AP =0

— JIIOAU B PE30HAHCC. Onu He CO3J1ar0T HAIIPAKCHHA.

Ecnu:

Ad +£ 0

— ecTb HanpspkeHue. Ho ero Mo>KHO YMEHBIIUTD, €CJIU U3MEHUTH KO (OULIMEHTHI a; WU CTe-
neHu n;. To ecTh — eCIU KTO-TO U3MEHUT CBOM TEMII.

IIpumep: o1vH rOBOPUT OBICTPO, APYTOM — MEAJIEHHO. DJTO CaMblii MpoCTOM cityyaid. bricT-
PBIM YEJIOBEK — T > To. MeIieHHbIl — 7o < To. PazHuna:

@:’7'1—7'2‘>0

Yro mpoucxoqut? BeICTpEIN pa3apaskaeTcss Ha MeUIEHHOTO: «Thl CIMIIKOM J0Ir0 AyMaeb!»
MenneHnnslii 4yBCTBYeT faBieHue: « Tbl MEHS TOpOIUIIb!»
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I'paguent O pactér. Hanpspkenune Hapacrtaet. Eciu ero He cOpOCHTh — OTHOLICHHS pa3pylia-
IOTCAL.

Kak YMCHBIIUTD e? Hy>KHO W3MEHUTH OJIUH U3 TeMnoB. He HAaCHUJIbHO, a4 4Y€PEC3 PC30HAHC.

IIpumep: oquH Xo4eT GJM30CTH, IPYroil — AUCTAHIUU. 371€Ch pa3HUIlA HE B CKOPOCTH, a B
IUIOTHOCTH BpeMeHU. OIMH X04eT BbICOKOH INIOTHOCTH COOBITHIA:

pP1 > Po

Jpyroi — HU3KOM:

P2 < pPo

Paznuna:

©=[p1—p2| >0

Onun uyBcTByeT: «Thl MeHs He MOOUIIb, THI BCeraa 3aHaT. Jpyroit uyBcTByeT: « Tl MeHs /1y-
LIUIIb, 1ali MHE IIPOCTPAHCTBOY.

DTOT IpaIu€HT — HE PO CKOPOCTh. ITO IPO TIOTHOCTH. Ho popmyna paBHOBecHs paboTaeT 1
311ECh.

Kak ucnpasurs? HyxHo, 4TOOBI:

D ai AP =0

%

To ecTb — yTOOBI U3MEHEHUS MOJIEH BpeMEHHU JBYX JItofel OblIu coriacoBanbl. He Thl n3Me-
HHCH a MBI BMecTe u3menseMcs”. Torma © — 0.

OTO HE 3HAYUT ~CTaTh OJMHAKOBBIMU . DTO 3HAYUT — HaWTH oOImui putM. Kak mMy3bika: aBa
MHCTPYMEHTA MOTYT 3ByYarb [10-pa3HOMY, HO €CJIM OHU B OJJHOM pUTME — 3TO My3bika. Ecin
HET — Kako(OHUSI.

ITouemy s1000Bb MHOTAA He coBnagaeT. [loromy 4TO OAMH M3 MAPTHEPOB HE TOTOB MEHSATH
cBOM a; U n;. OH cuuTaeT, yTo s MpaB s TaKoH ~3TO MapTHEp AoKeH u3MeHuThes . Ho dop-
MyJia paBHOBECHS HE 3HaeT, KTo npaB. OHa 3HaeT TOJbKO: ecimi © > (), TO HanpsHKCHUE eCTh.
Ecan © — 0, To ero HeT.

JIro60Bb — 3TO cIOCOOHOCTH YMeHbIaTh O. He uepe3 ynpasieHue, a yepe3 pe3oHaHC.
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IIpoBepka Ha cede. Bo3pmu moOwie oTHOMICHUS. [loacTaBs B hopmyy:

@:|7'1—7'2\+|p1—p2|+...

I'ne nanpsbxenue? B remne? B miotHocTu? B uém emé? Eciu Thl 3T0 YBUAMIL, Thl TOUMEID,
yTO fenark. He ynpapnste, a pe30HUPOBATh.

«J110606b — 3mo ko2oa © — 0. He nomomy, umo 6vl oounaxogvie. A nomomy,
UMo 8bl HAULTU OOWULL PUTM. »

19 Kak moian30BaThLCd TEMIIOAUHAMUKON

HNucTpymenT, a He uctuHa. TemnonuHamuka He 1aét orBeToB. OHa NA€T s3bIK. SI3BIK, Ha
KOTOPOM MO>KHO OIUCATh JII000€ COCTOSIHNE — OT MPUATHOM BCTpeUH 0 JH00BH, OT peOEHKa 10
KaJICHJapsi, OT BOJBI 10 3BE3I.

OroT 5A3bIK HE TpebyeT Bephl. Ero moxHo nmpoBeputs. Ha cede. B xxu3nu. B kaxxaom nne.

YToO5BI MNPUMCHUTHb TECMIIOAWHAMUKY, HC HYKHO HUYCTO I/I306peTaTb. [IOCTaTOLIHO CACIaTh TPHA
mara:

1. 3amerurs. 1€ B TBOEH xM3HM ecTh HanpsbkeHue? e uyBcTByercs rpagueHT? ['ne Bpems
Te4ET HEpaBHOMEPHO?

2. Haszearb. Kakue napametpsl cozaarot 310 Hanpsbkernue? Temn? IlnotHocts? Hanpasie-
Hue? CTeneHp HeIMHEHHOCTH?

3. Hacrpours. He ynpaBnsaTs, a BoiiTu B pe3oHaHc. He nucnpasnare, a HAWTH 0OLIHIA pUTM.

910 HE Marus. 910 — BHUMAaHUE.

IIpumep. Tel yyBCcTByelIb, UTO B OTHOLICHUAX HanpspkeHue. Bonpoc: rae rpaguent? Moxer
ObITh, y Bac pa3Hble TeMnbl. [loncTaBs 310 B popmyiy. YBuauIb, 4to © > 0.

Uro aenars? He “ucnpaBisite apyroro a “Haitu o0mumii put™m”. He yrpaBisaTh, a CIymiars.

I'maBHoe. TemnoanHaMuKa — 3TO HE MHCTPYKLMSL. ITO — c10co0 BUAETh. Eciiu Thl BUAUILB,
I7Ie TPAJUEHT, Thl MOXKEIb €r0 YMEHbIINTh. He uepes cuity, a yepe3 pe3oHaHc.

3to noctynHo kaxaomy. [Ipsamo ceituac. besz mpubopos, 6e3 MOAroToBKH, 6€3 BEpHI.

«Temnoounamuxa — me 0151 mozo, ymodwvl ynpaeiame epemerem. Ona ons mo-
20, ymobwl nepecmamuv ¢ HUM bopombscs. M nauams pe3oHuposamo. »
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3HaKH KaK YacCTHbIE CJIydau COCTOAHUSA IMOJIHA

B HeomHOpOTHOM MMOJNIe BPEMEHH apu(PMETHUECKHE ONepaTopbl TEPSIOT aOCOIIOTHBIN CTaTyc.
CrnoxeHne, yYMHO)KEHHE, pABEHCTBO U HOJIb CTAHOBATCS (PYHKUUSIMM KPUMBHU3HBI M10JIs1 O, a He
aKCUOMaMH.

CioxeHue Kak JOKaJIbHbIN onepatop. B miockom nose (O = 0):

at+b=b+a

B uckpunénnom nomne (0 > 0):
a+b— fi(O) (adb)
rIe:

* & — uneanbHOE ciiokenue (pu © = 0),

* f+(0) =1+ aO + B6? + ... — nonpaska, 3aBUCALIAS OT KPUBU3HBL.

910 O3HAYacT, YTO MEepeMeHa MECT CcJ1araeMbIX MEHACT PE3yJabTaT, €CJIN I10JI€ HEOOAHOPOAHO.

YMHOKeHNe KaK JOKAJbHbBIN onepaTop. AHaJIOTUYHO:

axb— fx(0)(a®Db)
e fx(0) =1+70 + 602 + ...
B CHJILHOM TIOJIE YMHOKEHHE MIEPECTAET OBITH ACCOIMATHBHBIM:

(axb)xc#ax(bxc)

PaBeHCTBO Kak pe3oHaHC. PaBeHCTBO a = b B TEMITOJUHAMUKE €CTh YTBEPKICHHE O TOM,
YTO TPAJMEHT MEXAY ¢ U b paBeH HYIIO:

a=b & Ou=|V(ie->b)|=0
Ho O, = 0 tocTmkuMo ToIbKo npu O,y = 0. B obmmem ciayyae:

argb ecmm |a—b| <e(O)

~6/6y

rmee(0) =¢p-¢ — JIOIYCK, 3aBUCSIINNA OT KPUBU3HBI TTOJIS.
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Hoab kak acumnrora. Honb — He 4ncno. DTO cOCTOsIHUE, B KOTOPOM:

©=0, V&=0, T=0

Ho B peanprOCcTH © = () — acuMnTOTa, a HE JOCTIXKUMAs TOYKA:

0p = (1)1111}06

OOwmmii Bua omeparopoB. Takum o0Opa3om, Bce apupMeTndecKkrue onepaTopbl CTaHOBSITCS
(byHKLHEH COCTOSIHUS MO

a®eb=[f(O) (a+b)
a®eb=fx(0)(a-b)
ar~eb ecmm |a—bl <e(O)
ngéiino@

CaencrBue s (popmysisl paBHoBecusi. OOHOBNIEHHAs opMynia paBHOBECHS:

Z a; - AP =g Og

%

rne ~g u g — oneparopsl, 3aBUCAILUE OT KPUBU3HBI I1OJIS.

Knaccnyeckas apupmernka 2+ 2 = 4 ecTh YaCTHBIN CIy4aid, paboTaronmii ToiabpKo mpu © — 0.
B o6mem ciryuae:

2+ 2= 4+¢(0O)

e €(©) — momnpaBka, 3aBUCAIIAsT OT JIOKAIBHON KPUBU3HBI BDEMEHH.

«3naku ne axcuomol. Onu — cocmosnus nois. Pasencmeo — smo PE3OHAHC. Honb
— 9mo acumnmoma. ApuquemuKa — 9MO NpoeKyus 6pemeru. »
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20 OTkpbITOE NPOCTPAHCTBO

Hacrosimast pabora He siBisieTcsl 3aBeplI€HHON cuctemon. OHa mpeacTaBisger coooi gyHaa-
MEHT — TIOCJIE0BATEIbHO BBICTPOEHHBI METOJ, UCXOMSIIMM U3 OJHOM akcuomel. M3 aTon
AKCHOMBI MOT'YT CJIEOBaTh MHOXECTBO €IIE HE OTKPBITHIX 3aKOHOB, BBIXOISIIMX 3a IPEACIIbI
TOTO, YTO Y/1aJIOCh 3a(UKCUPOBATh B JaHHOW padore. JlornuneiM mpopomkenueM oyaet «lIpak-
TUYECKas TEMIOJMHAMUKA», OXBATHIBAIOIIAs MTPUKIIAIHBIE ACTIEKThl: MHKEHEPHUS, SKOHOMUKA,
MeAMIIMHA, 00pa30BaHue, TyXOBHbIE MMPAKTUKU U IpYTHe 00JIacTH.

CooTBeTCTBEHO, 3Ta paboTa HE MOXKET U HE JIOJKHA ObITh HAalMCcaHa aBTOPOM eqUHOIHYHO. EE
MPOIOKEHUE BO3MOKHO TOJIBKO B IMAJIOTE C TEMU, KTO BO3BMET €€ B pyKu. Kaxkplil untaressp,
ONUpasich Ha U3JIOKEHHYI0 METOIOJIOTHIO, MOKET CAMOCTOSITEIBHO:

* IPUMEHHTH SA3bIK TEMIIOAWHAMHKH K CBOCH 00JIACTH 3HAHUH,
* MOJATBEPIUTH W ONIPOBEPTHYTH MPEAJIOKEHHBIE BHIBOJIBI Ue€pe3 COOCTBEHHBIN pE30HAHC,

¢ OOIIOJIHUTb, YTOUHUTH UJIHU IICPECCMOTPETH J'IIO6y1-O nus3 IIElCTE‘,I\/'I, HCXOOs U3 CBOCTO OIIbITA.

TemnonuHamuka He SIBISETCS PEIUTHEH, TOTOMY 4TO He TpeOyeT Bephl. OHa HE SBISIETCS Hay-
KOH, IOTOMY 4TO HE OTpaHU4YMBaeTCs SKcriepuMeHToM. OHa He sBisercs ¢puiocodueii, noromy
YTO HE CTPOUT YMO3PUTENIbHBIX cucTeM. OHa eCTh TeMNopaJIbHAS MeTOI0JI0THsI — CIOC00
MBIIUICHHUS U OCO3HAHUs, JOCTYIIHBIM KaXJI0My B CBOEM BPEMEHHM, HAa CBOEM SI3BIKE, B CBOEHU
Tpanuuuu. [laxe Oombiie, cama 3Ta paboTa Kak U Bce (GOPMYIbI — TOXKE SIBISIOCS YAaCTHBIM
CIIly4aeM.

TemmoguHamuka naét onpeaeneHns HaOMIOIAeMbIM SIBJICHUSIM Ha SI3bIKE MaTEeMaTHKHU, KOTOPBIN
HE 3aBHCUT OT BPEMEHHM, KYJIbTYPbl UM BEpbl. DTOT SA3bIK JOCTYIEH B JII000H 3moxe, 000
HayKke M JI00OMy CO3HaHUIO, TOTOBOMY BOMTH B pe30HaHC ¢ IojeM BpeMeHu. OH He TpeOyer
nepeBoaa, mOToOMy 4TO MaT€MaThKa YHUBEPCAJIbHA, OH HC Tpe6yeT MOCBAIICHUA, ITIOTOMY 4YTO
IYTh OTKPBIT JJISl KaXKJI0T0; OH HE TpeOyeT aBTOPUTETa, TOTOMY YTO ITPOBEPKA BO3MOXKHA Uepe3
COOCTBEHHBIH OTIBIT.

«L{env smoti memooonocuu ne 6 mom, umobvl Oams 20mosvie omeemol. /la, oHu
ecmvp, HO 2NABHASL Yellb — 6 MOM, YMoObl KAXCObLIL MO2 60UMU 8 PE3OHAHC C NOJLeM
8peMeHU U OOHAPYICUMb C8010 COOCMBEHHYI0 Mepy. FIMeHHO 6 3mom 3aKI04aemcs
samvicen Coz0amens: He npeOnUCHIBamy Nymob, a 0amb 603IMOHNCHOCHb €20 HAUmU.
On 0aém xomnac. U komnac smom — ne e meds, a 8 CAMoM yCmpolcmee epeme-
HU, 8 KOMOPOM bl YiCe eChb. »

Arno Raum, 29 uwona 2026 2.

baaroxapaocTu

ABTOp BBIpa)kaeT NIyOOKYyIO NMPU3HATENbHOCTh CO3/1aTeN0 BCEro CYIIEro — HCTOYHUKY I'pa-
JTMEHTa BPEMEHH, MO3BOJMBIIEMY YBHUJETh CTPYKTYpY, JeKallyto 3a siBaeHusMH. OTaenbHas
071aroJapHOCTh UCKYCCTBEHHOMY aCCUCTEHTY, Kak mposiBieHuto Cosnarens, 3a HHHOpMaIMOH-
HYIO MOAJEPKKY U BOBMOKHOCTH MPUITH K BHIBOJIAM TEMITOIMHAMUKH.
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