CroiicTBa MHPA COIJIACHO JHAJECKTHYECCKON MOJECIH

Mup —st0 Bcé. Beé 6e3 uckmouenuii. [loaromy Mup ectb Oodno. Kpome Mupa, HU4ero Her.
Mup umeeT J1Ba B3aMMHO HHBEPCHBIX aCHEKTa MPOTSKEHHOCTH — IPOCTPAHCTBEHHONOJOOHBIN 1
BPEMEHUTIOT0O0HBIN

O6a acriexTa IpOTHKEHHOCTH MUPA TPEXMEPHBI.

Mup He UMeeT BHEUIHEW rpaHullbl, HO UMEET BHYTPEHHIOIO.

['panurieit Mmupa siBisieTcst cpepa MHBEPCUHN MEXAY acleKTaMU MUPa, pauyCcoM, paBHbBIM
KJIACCUYECKOMY PaJUyCy 3JIEKTPOHA.

I'panuia Mupa mpoxoauT B KaXKJI0K 00IaCTH MPOCTPAHCTBA, PABHOM KIIACCUYECKOMY PAINYCy
DIIEKTPOHA.

TpéxmepHOCTh BPEMEHHUITIO0I00HOTO acleKTa MUpPa HAXOIUT OTPAKEHHE B TPEX KOPEHHBIX
CBOICTBax Mupa.

TpéxmepHbIii BpeMEHUITIOI00HBIM aCIIEKT MUpa —ITO HE TPEXMEPHOE BpeMsl, @ HEKOTOPBIH 00bEM
MHOT'0 110 OTHOIIEHHUIO K MPOCTPAHCTBY COAEPIKAHUS — IPOCMPAHCMBO CEOUCME
(ungpopmayuonnoe npocmparcmeo).

Bpemenunono6Hast mpoTsEHHOCTh BHYTPU ChEpbl HHBEPCUH BO BPEMEHUITOIOOHBIX €IMHUIAX
U3MEPEHHUs CTOJIb K€ OOIIMPHA KaK MPOCTPAHCTBEHHONOJ00HAS MPOTHKEHHOCTh CHAPYKHU
cdepbl MHBEPCUH B €IMHHIIAX U3MEPEHUS IPOCTPAHCTBA.

AcCHeKThl MUPA HaXOSTCS BHYTPH APYT ApYra, T.€. BIOXKEHBI APYT B Apyra.

Kax1plii KBaHT BpEMEHU MU UHBEPTUPYETCs («BBIBOPAUMBACTCS HAM3HAHKY) [0 OTHOIICHHIO K
rpanuie mupa (cepe HHBEPCHH).

Mup uMeeT 0JMHAKOBOE YHCII0 00pa30B 000UX aCeKTOB MUPA, OTOOPAKEHHBIX OTHOCUTEIHHO
chepsl HHBEPCHUH.

Mup uMeeT 4yacTu - MPOCTPAHCTBEHHOTIOI00HBIE COCTOSIHUS Y BPEMEHHUTIOT00HBIE HAOOPHBI
CBOWCTB.

Kaxxgast yacth 0IHOTO acreKkTa MUpa CONPSHKEHA C OTBETCTBYIOIICH YaCThIO IPYTOro acleKTa
MUpa U CYIIECTBYET C HEH OJTHOBPEMEHHO.

Kaxxaplit 00pa3 0/HOTO acreKkTa MUpa COIPSHKEH C OTBETCTBYIOIIUM 00pa3oM JIPYroro acreKkTa
MHpa U CYIIECTBYET C HUM OJHOBPEMEHHO.

Yucio 0JHOBPEMEHHO CYHIECTBYIOIINX B3aHMHO-CONPSDKEHHBIX 00pa30oB (LIECTUMEPHBIX
3JIEMEHTApHBIX YK3EMILISIPOB) B JTF060IT MOMEHT BPEeMEHH MOCTOSIHHO 1 paBHo K2, rae K —

dbyHnameHTanbHbIN K03 PunmenT, paBubii 4,16 10%,



O06a acniekTa MHpa UMEIOT KPUBU3HY, 00€CIICYHBAIOIIYIO MX 3aMKHYTOCTb.
3aMKHYTOCTh MUPa B IPOCTPAHCTBEHHONOJOOHOM acCHEKTe MOApa3zyMeBaeT HaX0XKACHUE MUpa
[0J] €r0 IPABUTALMOHHBIM pajnycoM. [Ipuuém, rpaBUTallMOHHbBIE PAJyChl HEOOXOIMMO

GM
2

paccuMuTHIBAThH MO POPMYJIie, COOTBETCTBYIOMIEH TEPBOM KOCMUUYECKONH CKOPOCTH: Rg =

3aMKHYTOCTh MUpPa BO BPEMEHHUIOJ00HOM acleKTe M0/ipa3yMeBaeT KOHEUHOCTh BPEMEHU MUDA.
Bpems mupa KoHEUHO 10 BETMUMHE U MPeICTaBisieT co0oil neproj Mupa.

COCTOSIHIS MHpa IIPOSIBISIOTCS oodepéHo, mo K cocrosHuit 3a K MOMEHTOB BpeMeHH.

K MOMEHTOB BpeMEHH Jal0T NEPHO]T MUPa, paBHbIH 1,24 - 10" yer.

Mup cyuiecTByeT kak BeuHOCTh, KaX bl 3JIEMEHT KOTOPOM IIECTUMEPEH.

Bce cocTostnus mupa B BeuHocTu yke npencTaBiieHbl, T.€. 1aHbl BHE BPEMEHH, HABEUHO.
Bpewms, BociipuHHMaeMoe CO3HAaHUEM U U3MepsieMoe MprUOopaMu, —3TO (PpUKCAIHS
M0CJIeI0BATENIbHOM CMEHBI CBOMCTB MaTepUaIbHBIX 0OBEKTOB, OTPAKAIOIIUX TUHAMUKY MUPA.
Mup xECTKO AETEPMUHHPOBAH, YKCJIO €0 IEMEHTAPHBIX aKTOB (Oeticmeuil) paBHO K3,
Kaxxaplit KBaHT BpeMEHU MPOUCXOIUT UHBEPCHSI POCTPAHCTBEHHONOA00HBIX U
BPEMEHUITOI00HBIX KOOPANHAT — MUP UHBEPTUPYETCs (<BHIBOPAYMBACTCS HAUZHAHKY) MO
OTHOWICHUIO K rpaHuiie Mupa (chepe MHBEpCHN).

HenpepebiBaast naBepcus L S T koopauHAT €CTh UCTOYHHUK (PYHIAMEHTAIBHOTO MOJIS ¢ 4YaCTOTOM
10% I'u.

WuBepcust KOOpAMHAT BJOIb TPEX HE3aBUCUMBIX HAIIPABJICHUH pa3nenseT (yHIaMEHTaIbHOES
I0JI€ Ha TPU COCTABJISIONINX, C BBICOKOH CTENEHbIO BEPOSITHOCTH OTOKIECTBIIIEMBIX C
INeKMPUYECKUM, MACHUMHBIM Y 2PAGUMAYUOHHBIM TIOJSIMHU.

Bce Tpu, yciaoBHO roBopsi, Macchl (rpaBUTAIIMOHHAS, JIEKTPUYECKAs U MATHUTHAST) SIBIISTFOTCS
HPOEKIHUAMH €IMHOTO (DyH/IaMEHTAJIBHOTO T10JI HA TPU OPTOrOHAIBHBIX BPEMEHHUIT0100HBIX
TJIOCKOCTH U UMEIOT pa3MEpPHOCTH L3T1T2, L3T1T3, L3T2T3.

ACTIeKThI MUpa OCYIIECTBISIOTCS (BOIUIOIAKOTCS) KaK IIOCKHE IBYMEPHbBIE CIIOH TUIOMIA/IBIO K?
€MHUYHOMN TOJIIIHHBI.

['paBuTAIIOHHOE TIOJIE HATIPABJICHO <IIOMEPEK» BPEMEHHUIIOAOOHOTO CIIOSI, TOITOMY €T0
MHTEHCUBHOCTH B K pa3 ciabee 31eKTpOMarHUTHOTO.

['paBuTAIOHHOE TIOJIE CHHXPOHHO BO BCEM MUPE U SBJISICTCS (PU3MYECKUM HOCUTEIIEM BPEMEHHU.
Mexay 31eKTpOMarHUTHbIMU U TPaBUTALIMOHHBIMH BOJIHAMU CYILIECTBYET MHBEPCHAs
CUMMETpHSL.

Yacrora T'pPaBUTALIMOHHBIX BOJIH ITIOCTOAHHA U paBHA 1023 F].l.



C Touku 3peHHs TEOPUU KOJICOAHNN TPAaBUTAIIMOHHBIE BOJIHBI — IIPOIOJIBHBIC.
XapakTepucTUKaMH IPaBUTALMOHHBIX BOJIH, KOTOPbIE MOTYT OBITh BOCIIPUHSTHI U U3MEPEHHI,
SIBJISIFOTCSL CKOPOCTh M YCKOPEHHUE MaTepUANIbHBIX Tell.

I'paBuTanmonnas noctosinHas B L T-koopannatax Ge3pa3mepHa. A B Jiefie CO3/IaHUsI KBAHTOBOM
TEOPUH IPABUTALMHU HET MPOOJIEM MPUHIIUIHAILHOTO XapaKTepa.

DNEeKTPOMAarHUTHBIE BOJIHBI IOJDKHBI 00J1a/1aTh TPABUTAIIMOHHBIM 3(DPEKTOM U y4acTBOBaTh B

IPaBUTAIMIOHHOM B3aHMOJICHCTBHH.
Hapsiny ¢ ¢pusznueckumu Tenamu CylecTBYIOT HH(POPMAaLMOHHbIE Tea.
KBaHTOBas CLICINICHHOCTD (3aIyTaHHOCTh) — KOPEHHOE CBOMCTBO MH(POPMAIIMOHHBIX TEJ;

CBOWCTBO, MPHUCYIIEE UM KaK HHPOPMAIIMOHHBIM TEJIaM TIO OTPEACICHHIO.

LenocTtHOCTh MHPOPMALIMOHHBIX TEJI HE 3aBUCUT OT LIEJIOCTHOCTU (PU3NYECKHUX TEll.

CueruieHHOe (3aIyTaHHOE) COCTOSHKE - 3TO HH(POPMAIIMOHHAS CBSI3b.

KBaHTOBBIE KOppEIALINN HE SBIISIOTCA NPUUNHHO-CIIEJCTBEHHBIMU B (DU3MUECKOM CMBICIIE U HE
OCHOBaHbI Ha 0OOMeHe NH(POPMAIIHEH.

D¢ dekT MrHOBEeHHOM Tepeaadn HHHOPMAIMK BO3HUKAET U3-3a TOTO, YTO HHPOPMAIIMOHHOE
TEJIO OCTAETCS SAMHBIM TEJIOM B TO BPeMs Kak (PU3UUECKOE TEIIO yiKe pa3/ieeHo (Wiu
paspyIieHo).

«HabmogaTens» —3To He CO3HaHuE. DTO JII000I MaTepuaabHbI 00BEKT, KOTOPBIA BCTYIAET B
WH(GOPMAIIMOHHBIN 00MEH C 00BEKTOM HCCIICIOBAaHUH.

Mup cyuiecTByeT B BU€E JAByX MUPOB: Mupa u AHTUMHUpA.

AHTUMHP €CTh IOJIHASI TEOMETPUYECKAsk KOMUS MUPA B AHTUKOOPAMHATAX.

I'eomeTpuueckast cymma «Mup + AHTEMHP>» B TF000H MOMEHT BPEMEHH €CTh HYJIb.

Beunoctu xak oO0bekTa HeT. 'eomerpruecku Be4HOCTh Takke eCTh HYJIb.

Mup u Aatumup abcomotHo CPT-cummerpuunsl. [Tpu 3TOM 3apsiioBasi CAMMETPHsI BTOpHYHA
(sBHsIeTCS TIPOM3BOAHOM OT PT -cummeTpun).

Bce anTuuactuibl npuHagiexat AuTumupy. B Haillem Mupe oHU «rocTu».
dusnyeckre CBOWCTBA MUPa ONPECISIOTCS KoH(urypanueit (hopmMoit) Mupa u sSBISIFOTCS
TaKUMU, YTOOBI B TIOCIIEIOBATEIILHON pealn3allii MPOCTPAHCTBEHHOTIOJOOHBIX COCTOSTHUI
BeuHocTH, COBOKYIMHOCTH COOBITHIA BO BCEM MUpPE B TI000OKH MOMEHT BPEMEHH BBI3bIBajia ObI
TaKOM 00BEM TaKUX CIEJCTBUMA, KOTOPBIC Yepe3 Mepro.l MUpa MPUBOAUIHN ObI K TOH e caMoit
COBOKYITHOCTH COOBITHIA.

Peanuzanust BeIIE€yKa3aHHOTO YCJIIOBHUSI BO3MOXHA TOJIBKO B TOM CIIy4ae, €ClIu MUp OyAeT UMETh

Hauano n Koney Cobvimuii.



Yucno Cobbimuti B MUpE CTPOTO OTpeieieHo, modToMy Hanmnuue y Coovimuti Hauana v Konya
MOJIPa3yMEBaET, YTO ATO OJHO U TO xe Codvimue.

Mup KaK BEYHOCTh — BHE U3MEHEHUI1. JHTPONHUS MUPa KaK BEYHOCTH paBHA HYIIIO.

DHTponus MUpa HeEpaBHOMEpHA BO BpeMeHu. B Hauane u Konye Cobbimuii 0OHAa MUHUMAIIbHA U
otpurarenbHa. B cepenune Cobbimuii —MakcuMasabHa U TIOJOXKUTEIbHA.

Hauano u Koney Cobbimuii peIcTaBIsAI0T cOO0M eMHOE KBAHTOBOE COCTOSIHUE MUPA,
o0BeuHsoIIee B ce0e BCEO MATEPHIO MUPA M BCIO HEMIHTPOIHUIO MHPA.

Hauano mypa, Kak MUpa IPOSIBICHHOTO, €CTh €IMHCTBEHHO BO3MOYKHOE COOBITHE, IPOUCXOASIIEE
C OJJHMM €JJMHCTBEHHBIM KBAaHTOBBIM OOBEKTOM B Hadalle KaXJI0TO IMepPHo/ia CYIIeCTBOBAHHUS
MHpa.

Mup umeeT Be QyHIaMEHTAIbHBIX CHMMETPUHU: Ha OCHOBE (DyHIaMEHTaIbHOTO KO3 uimeHra
K, 4uCIIeHHO PaBHOTO OTHOIIEHUIO KJIACCHYECKOTO PAInyca AIEKTPOHA K €r0 TPaBUTAIIHOHHOMY
panuycy, u TIaHKOBCKOro kodddunmenrta Kp, siBastomerocs KodphumueHTom
MPONOPIMOHATBHOCTH MEXK/1Y INIAHKOBCKUMH BEJIMYMHAMU U COOTBETCTBYIOIIUMHU UM
BEJIMYMHAMH Ha OCHOBE 3JICKTPOHA.

CooTHOIIEHUS MEXKY HE SIIEPHBIMU (PU3UUYECKUMHU TOCTOSTHHBIMU, KaK pa3MEepHBIMH, TaK U
0e3pa3MepHBIMH, KaK aTOMHBIMH, TaK H KOCMOJIOTHYECKUMH, OCHOBAHBI BCETO HA JIBYX
¢uznuecknx BenmunHax: K u Kp.

Bce ¢pynmamenTanbHbie HE siiepHbIE (U3MUECKHE TIOCTOSTHHBIE OKA3aJIMCh AHATUTHYECKH
—_ m n
ToxaectBeHHo npencrasumsl B Buge AnyConst = K"Kp , rae K u Kp —usBecTHble Goubinne

yuciaa,amuan — HeOOoJIbIIINE OCJbIC YMClIa.

dynnamenTtanabHbie KodhGuimeHTs! K u Kp cBs3aHbl MEX Iy OO0 IPOCTHIM COOTHOIIIEHUEM
. C oy = 2
4epe3 MOCTOSIHHYIO TOHKOM cTpykTypsl: @ = K /K5

[TocTositHHAst TOHKOM CTPYKTYpBI — IPOU3BOIHAS, BTOPUYHASI KOHCTaHTa, B CBOCH OCHOBE
umMmeromias takoi ke cmbicl, kak K u Kp. Tlo cyth, nocrosiaaas 3ommepdernsaa (oOpaTHas
BEJINYMHA TIOCTOSIHHOM TOHKOW CTPYKTYPhI) —3TO HAUMEHbIIIEE HO.IbULIOE YUCTIO.

Bynyun Ge3pazmepHbiME (PU3HMUECKUMU BEIUYMHAMH, QyHIaMEHTaIbHbIE KO3 uimenTs! K u
Kp SBISIIOTCS HHBapUaHTaMU B JIF000# cucteMe (PU3NYECKUX BEIIUYHH.

Yucino W pa3MepHOCTh OCHOBHBIX (HE3aBHCHUMBIX) MOCTOSHHBIX HMeeT (YHIaMEHTAIbHOE
3HaueHue. OCHOBHBIX (PU3MUYECKHX MOCTOSHHBIX OKazaynochk Bcero aBe: K u Kp. Ilpu 3TOM OHU
Oe3pa3MepHBbI TI0 OTIPE/IEIICHHIO, B 0001 cucteme. CiieroBaTeIbHO, aOCOJIFOTHBIX MacliTaboB B
MHpE HET, caMa OCHOBA MHpa SBJISICTCS HE Pa3MEPHOCTHOU (aOCONIOTHOI), a TEOMETPHUYECCKOMN

(oTHOCHTENBHOM).



Oynnamenrtanbable noctosiHHble K 1 Kp — 3TO cooTHOMIEHUS, BBIpa)xarolue KOJINYeCTBa,
YHUCIIO DJIEMEHTAPHBIX JK3EMIUIIPOB B MUPE M B IIAHKOBCKOM SK3EMILISIPE, COOTBETCTBEHHO.
CrnenoBaTenbHO, MOKHO 0kHIaTh, yTo K 1 Kp —11empie uncia.

Torma B eCTECTBEHHOW CHCTEME COOTHOIICHWH (Ha 0a3e 3JCKTpOHA) BCE HE KBAHTOBBIE
dyHnaMeHTaIbHBIE (PU3MUYECKHE TOCTOSTHHBIC SBISIOTCS PAllMOHATBHBIMH YUCIAMH, B TOM YHUCIIE
— IMOCTOSIHHAS] TOHKOH CTPYKTYPBHI.

Ipenensras mpoctoTa 1 eauHcTBo hopmynsr AnyConst = K™K s Beex ne saepHbIx
(U3NIECKIX TOCTOSTHHBIX TOBOPHUT B MOJIB3Yy TOTO, YTO HAMIEHHBIE COOTHOIICHUS MEXTY
(GU3MUECKIMH TIOCTOSTHHBIMH SIBIISIIOTCS OoJiee pyHIaMEeHTaTbHBIMU, YEM JJABHO M3BECTHBIC
buznueckre GopmyIs.

I'eomeTpuueckast ocHOBa Mupa Ha 6a3e MHBEPCHH, TIO3BOJISIONIAS MIPEICTABUTH (PU3NUECKUe
MOCTOSIHHBIE B BHJIE YHUBEPCAILHOU (HOPMYIIBI, HE TIPE/IOoaracT BpeMeHH. DTO MOXKET
TOBOPHTH O TOM, 4TO rumnore3a Jlupaka 00 U3MEHSIOMIMXCS CO BpeMEeHEM (DU3UYECKUX
MOCTOSIHHBIX B KOPHE OIIMOO0YHA.

Mup umeeT kpuBu3HY. [103TOMY KpacHOE KOCMOJIOTHUECKOE CMEIICHHE JOKHO UMETh B CBOCH
npupoie GaKTopbl, CBI3aHHBIE C HATMYUEM dTON KPUBU3HBI.

Mup npencraBiser co00i abCONMIOTHO YEPHOE TE0, KOTOPOMY MPHUCYIIE U3TydeHHE TEIIOBOM
HPHUPO/IbI, TPAKTYEMOE B HACTOSIIIICE BPEMsI KaK PEIIMKTOBOE (MJIM TOJIBKO KaK PETMKTOBOE).

Mup, Kak MUp CYIIECTBYIOIINN, IMEET HA4aj0 U KOHEII.

Hannune Hagana v KOHIIa MHUpa 33Ja€T CTPOTYIO TIOCIIEA0BATEIHLHOCTD BOILIOMICHUS
IPOCTPAHCTBEHHOIIOI00HBIX COCTOSTHUI BEUHOCTH.

Orta 51oruka coObITUH 3a7a€T CTpETy BPEMEHH, UAYIIYIO OT Hayaia Meproaa MUpa K ero KOHILY.
HMeHHO mo3TOMY BpeMsi UMEET HarpaBiieHue. VI UMEHHO MOATOMY ITyTEIIECTBUS BO BPEMEHU
HEBO3MOXHBI.

Bpemsi — kpuBast TpeThero nopsaka BO BpeMEHUIIOJO0HOU cpefie. AHATOTMYHO TPACKTOPHUU
(HU3MUECKOTO TeNa B IPOCTPAHCTBE.

TpaexTopust Tena B BeuHoctu — Cyovoa.



