B.A. Xatiuenko. I'enepanvuviii oupexmop HII® OO0 « CKUFPy», agmop meopuu omkpwimozo
uHpopmayuorHo2o obwecmsa, uien koppecnonoenm MAIBII, unen Pyccrkoeo ¢unocoghcroeo obuecmsa.

CuMMeTpHYHAs KAPTHHA MHOXKECTB
aCHMMETPHYHBIX TOxKAecTB U cBoicTB IIpupoas! B Teopeme IIugaropa

Teopema Iludaropa 3to nosynoxs u nonaynpasaa. [IpaBaga B ToM, 4TO OHa yHUBEpcajabHas
Mepa JUIsl U3MEPEHUs] TEOMETPUUECKUX MapaMeTpoB O0BEKTa, KOTOPBIA CO3MaETCsi KaK pe3yybTar
peoOpa3oBaHUs MaTEPUH B MPOCTPAHCTBE U BPEMEHH: MaTePUS-IPOIeCC-00bEKT-TPYA-3HAHMS.

Jloxb B TOM, uTO TpeyroiapHUK I[ludaropa kak ogHa cTpykrypa, He cymecTtByer. OH Bcermaa
HMMEET CBOIO MPOTHUBOIMOJIOKEHHYIO YacTh. TpeyroibHUKH aCCUMETPUYHBI APYT APYTY, a B LUKIIAX
M3MEHEHHS TOXJeCTBeHHBI. CHCTEMHBIX TPEYTOJIbHUKOB MHOTO. Ecin paccMaTpuBath (Gu3nYecKuii
Ky0, KaKk yHHMBEpPCAIbHYIO E€AMHUIY H3MEpPEHUS CTPYKTYpbl MaTepuud U CO3JIaHHOTO U3 Heé
¢u3nyeckoro o0bEKTa, TO GUIOCOPHUS TEOPEMBI PACKPHIBACTCA BO BCEH MOMHOTE. ITO 00BbEMHOE
MBIIIJICHHE, BEKTOP MO3HAHUS UCTHUHBI B 00JACTh MPUPOAHOrO GYyHKIIMOHATIU3MA. DTO YCTPOHCTBO
MaTEepUU, TIPUPOJIBI COIIMYMA, U TIIABHOE — TO3HAHKUE TEXHUK M TEXHOJIOTUI NCTUHBI,

Ky® ;1100010 pazmepa — 310 eAMHUYHBIH KY0. 1111 Kax10ro puandeckoro o0beKTa MMeeTcs
CBOW KyO W CBOS €IMHHUIA M3MEpeHHs. XOTS OHHM MO (GopMe U COAEP)KaHUIO OJUHAKOBBIC, OHU
pasHble, mpuuéM MO BCEM MapaMeTpaM, XapaKTepUCTHKaM, CYIIHOCTH (pU3M4ecKoro oOBEeKTa,
IIPOLIECCOB €0 CO3JAIOUIUX M IKCIUTyaTUpyoLuX. IMEHHO 110 3TUM MapamMeTpaM OCYLIECTBISIETCS
CBSI3b MEX]y (DU3HKOM MaTepuH, GU3UKON COIIMYMa, e TEIbHOCTHIO JIFOJIEH B COIUYME U PE3yJIbTaT.

OnHa HE 3aBHCHUT OT METPUYECKHX CHUCTEM Mep, a Oazupyercss Ha IpUpoAy (PHU3HUECKOTO
00BEKTA: €ro YCTPOHCTBO, CTPYKTYPHI, popMa u coaepkanue. Boamoxkno nu takoe? /la, Bo3mMoxHO!
MOTOMY 4YTO CYIIHOCTBIO JIIOOON (PU3MKU MaTepuu SIBIAETCS — yHUBepcaiabHas mepa (YM), rae
MepoH ABISETCs MOAOOHBIN Ky0, HO C pa3MEPHOCTHIO /2 OT €IMHUIBI U3MEPEHUS U YMEHUE MEPUTh.

CTpyKTypa
NpoLLEeccoB Bpems |

®dun3KMKa
obbeKTa

i CTpyKTypa
: NPOCTPAHCTBA
i 2_

Puc.1.

Ha puc.1 nokaszano ceuenue ky0a (yHUBepcajabHas €AMHUIA U3MEPEHHUS) 110 TuaroHainu. B

CEUCHHUH JICKUT IPSIMOYTOJIBHUK ¢ pasMepamu: a=1, b=v/2, c=v/3. Y 5710 2 acCHMEeTpUUHBIX
tpeyronsHuka [Tudaropa. Ha Tpeyronparka mokasaHsl KBaIpaThl KaTeToB. VX miomaay paBHeL: 1
2 u 3 cooTBeTCTBEHHO. KBasmpaThl 00pa3yroT CAMMETPHUYHYIO CTPYKTYPY O OCSIM.

Teopema I[ludaropa, BbIpakeHHass B CBOWCTBAX YHHBEPCATbHOW EIUHUIBI H3MEPECHUS
«00BEM» (MM®), TIO3BONAET TOHATH (DM3MKY MAaTEpPHAIBHOTO MHpA: €r0 YCTPOHCTBO, 00BEMHOE
MBINJICHHE, TOHUMaHue, n3Mepenue. dusnueckuil «ky0» BKIIOYAET B ceOsi: APyrue CTPYKTYPHI:


http://www.skibr.ru/content/main/img/viki/mir-ie/il_tp.pdf
http://www.skibr.ru/content/main/img/viki/mir-ie/il_tp.pdf

00BEM, MIIOLIAIb, JUIMHY. A TaKKe 3TO eIé cucTeMa KOOpAUHAT, YHUBEpCcalbHas Mepa MPUTOAHAs
JUIS U3MEPEHUH M TOHUMAaHUS BCEX, U JIOOBIX OOBEKTOB peajbHOro mupa. Puznyeckuil Kyo
BKJIIOYAET 6 CTPYKTyp Iulomanu, 12 cCTpyKTyp AJuH, 8§ BEPIIMH OHM BEHYAIOT TEXHOJIOTMUYECKUN
00BEM 00BekTa B pupo/ie. Beé 3To B3anMocCBsi3aHHbIE, B3aMMO3aBUCHMBbIE U B3aMOOOYCIIOBICHHbBIE
CYIIHOCTH PacKpbIBAIOIINE INTyOWHBI 3HAHUN, MHBAPUAHTHI: IPOCTPAHCTBO-BpeMsi-ucTHHA 1 10 1iudp
KECTKO CBA3aHHBIX CO CBOMCTBAMHU PEAIbHOTO MHPA, TApaMETPaMU U XapaKTEPUCTUKAMU OOBEKTA.

Kak mpoucxonut oobenHeHre 00bEKTa U YHUBEPCAIBHOW €AMHUIBI U3MepeHus? B Hayke
MIPUHATAS €AUHUIA U3MEpPEHUs (HanpuMep, M, MM) 3TO HEKUN MIPUHATHIA HOPMATHUB U CUCTEMA MEp.

YHuBepcanbHas Mepa (U3NYECKHil Ky0 — 3TO «BMECTHIIMIIE» AJIS JTF0O0T0 MaTepHaIbHOTro
00BEKTa, KOTOPHIi e1llé He ONpeIesi€H, He UMeeT HU (POPMBIL, HU COZIepKaHHs — HO B IIpOIEcce TpyAa
Y JICCTBUI HAa/l HUM, B UTOTE — MPEBPAILACTCSA B UCKOMOE U AP PEKTUBHOE U3/IeTTUEe HOBOI TEXHHUKH.
Mepa 3Toro o0beKTa onpeaesnsaercs caMuM 00beKToM (0 uéM pedb). OH He TpeOyeT HUKAKHUX CHCTEM
Mep. HemsBecTHBIN 00BEKT caM BBICTyIaeT Mepoid. Kak 3to mpoucxoaur? B yHUBEpcaIbHYIO MEpy
(YM) kyOuk MepHOCTBIO 2 OMENIaeTcs TOT 00BEKT, 0 KOTOPOM UAET peub. Jlanee ABa Takux KyOuka
OTIPENIENIAIOT €AUHUILY JITUHBI, 4 — IJI0MIA/b, § — TEXHOJIOTHYECKUI MPUPOIHBIA 00BEM.

Oto crenenp yncna 1 2 3. OHu 00pa3yroT nepBbli NOAIUKI GOPMUPOBaHUS (PU3NIECKOTO
o0BekTa. Bropoit moauuki — 3o crenens: 4 5 6. Ecnu nepBsiii Uk popMupyeT yncia Gu3naeckoro
00BEKTa, MpencTaBlIeHHOro B YM 2 4 §, TO BTOpPOH MOIIMKII MPEICTABISET YHCIa U CTPYKTYPY
¢uszudeckoro B BenuuuHax: 16 32 64. [ludpoBoii KOpeHb ATUX YKCET PaBEH COOTBETCTBEHHO: 7 5 1.
Ho 310 y)e apyras o6yacTe — MH)KEHEpPHasi U KOHCTPYKTOPCKasl 10 CO3/IaHUIO0 WU3/ENUs HOBOMU
TeXHUKH. JTO0 u3enue ecTh eaununa umm 28, Jleno B TOM, 9TO 3Ta BEIMYMHA PACIPOCTPAHACTCS KaK
Ha CTPYKTYpbI IPOCTPAHCTBA, TAK U HA CTPYKTYpbl BpeMeHU. Kaxk/1ast U3 3TUX CTeNeHHBIX CYIIHOCTEN
(mpoctpaHcTBO-BpeMs) umeeT Jubo (+), aubo (-). Otcroma BeITekaeT ¢GopMylia BBIIAIOIINXCS
Coserckux yuénsix: bapruau P.J1., Kysnenos I1.T. u Moii komnera bomsmakos B.E. L*RT*5-cucrema.

Tpeyronbuuk [Tudaropa Bcerna nMeeT CBOK aCCUMETPUYHYIO CTPYKTYpY. JBa TpeyronpHuka
00pa3yroT MpsIMOYTOJILHHK C pazMepamu &, b. [IpsimoyronpHUK uMeeT aBe quaroHani. OHU XOTs U
OJIMHAKOBbIC, HO pasHbie. J[Ba TpeyronbHuKa [Tudaropa oopa3yror npsaMOyroiabHUK «a by.

A 11Ba KBajjpaTa CO CTOpOHaMH, a U b 00pa3yroT TpeTHii KBaapar co CTOPOHO# «c». [Touemy B
teopeme [Tudaropa npuHATH MapaMeTpbl paBHbIE KBajpaTaM?

Jleno B TOM, 4TO KaTeThl UMEIOT MPUPOAY [UIMHBI, @ TUIIOTEHY3a — MPUPOJTY ILIOLIA/lb, TaK
KaK «C» 9TO XapaKTEePUCTHKA U JIEMEHT IPsIMOYTOJIbHUKA pa3MepaMu «a by.

Eciv NpHMEHMTH JUIS aCCUMETPUYIHOTO TpeyronbHuka Iludaropa popmyny a? + b? = c? u
MOCTPOUTH AJISI HErO KBaJpaT TUIOTEHY3bl, TO NOJIYYUM MEpY JJIMHBI, HO €€ OCHOBa OyleT yke He
MHBapHaHThI «IIPOCTPAHCTBO-BpEMS», a pU3nKa 00bekTa (cucrema), puc.l. OHa cozgaHa npu JTaHHOM
IIPOCTPAaHCTBEHHO-BPEMEHHOM NpeoOpa30BaHUM SHEPrUU TPYyJAa, a PE3ylbTaT €ro €cTb OOBEKT.
JUIMHHA 5TOH Mepbl IPH ¢IHHIYHOM KyOe (YHHBEPCATBHON eMHHIE M3Mepenns) byxer = 2V3 B
1uGpoOBOM BBIpaXKEHHE 3Ta BennuuHa = 2*1,732=3 464. Enunnna usmepeHus oObekTa Mpu 3TOM
Gy/eT paBHA JBYM JAHAMETPaM ILIapa, OMHCHIBAIOIIEro eIMHUUHBIH Ky0 (2v3 ).

CrpykTypa eTMHUYHBIX MEp B cCTeMe 00beKTa MpeacTaBieHa Ha puc. 1. OHa moocTpeHa Ha
TUINOTEHY3aX IBYX TpeyroibHUKoB [Indaropa. OHM CBS3aHBI C aCCUMETPUYHBIMH YIJIaMHU, TO3TOMY
IIOJIyd€HAa YHHKaJIbHasg CUMMeETpu4Has reoMerpuss. OHa BBIPAKAET ACHMMETPHUIO CBOWCTB
reOMETPUUYECKOI CTPYKTYphI U CBOMCTB pealibHOro Mupa. BMecte oHM OTpaXkaroT (U3HKY MaTepHH.
Ho ¢wusuka matepuu u e€ rapMoHHUs, XOTS U SIBIISIOTCS MPETyCTAaHOBICHHBIMH, OHH 4epe3 TPy,
BKJIJ] ¥ 3HAHUSI JIFOJIel — MO3HAIOTCS C TOMOIIbI0 YMEHUS MepuTh. U 3TO He mpocTo Tak.

351ech UrparoT OIPOMHYIO POJIb JBa CBOMCTBA: yMEHHE OBITh YEJIOBEKOM; M KOJUIEKTUBHBIN
YMCTBEHHBIN TpyA Oe3 ympaBieHust u BaacTi. Ho BMecTo HUX sHEprust Tpynaa ¥ 3HaHUIl yeroBeka
BU3YAJIM3UPYET U OTpaXkaeT peajbHbIil MUp, €ro 00beKThl. B HUX CyTh IITyOMHHBIX 3HaHUH, OpyAus
TpyJla aBTOMaTU3HUPYIOIINE TPOU3BOIUTENbHBIE CUJIbI OOLIECTBa, a JII0AU ciyxat bory.

Teopema Iludaropa — 3T0 He TONBKO MaTeMaTHKa, U3MEPEHUE, TOHUMAHUE MEXaHU3MOB
MIPOCTPAHCTBEHHO-BPEMEHHOT 0 ITpeoOpa3oBanust. ITo GuiaocoPpus CO3UAATETLHOTO TPYAa, €r0 CYTh:
«CoBeCTh-CIIPAaBENINBOCTh-CE0ECTOMMOCTh-Pa3BUTHE», WM WHBAPUAHTHI: «IIPOCTPAHCTBO-BPEMS-
MaTepUs-pa3BUTHE.

C ysaoiceHuem,

Xaiiwenko Braoumup Anexceeguu

N N Ilpoexm CTKC, mema «llepcnekmusay
3abpodoykuii FOpuii Huxoraesu. Poccus, Mockea, Mutmuwu, 06.11.2024

IIpoexm «)Kusas 3emnsay, «brazonocusy,
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