B.A. Xaituenko. I'enepanpabiii gupektop HII® OO0 «CKUBPy, aBTOp TEOpHH OTKPHITOTO
nH(popMaImoHHOT0 001IecTBa, WieH kKoppecrnonaeHT MADBII, wien Pycckoro dbunocodcekoro obmecTsa

Teopema UCTHHBI

Teopema Iludaropa — 3T0 I1aBHBIM 3aKOH Pa3BUTHS MAaTEPUAIBHOIO MHUpPAa M OpraHU3alUu
COLMAIbHOM JEATETLHOCTH YesioBeuecTBa. 1o, 4To Hayka npuBssaia reopemy [Iugaropa k reomerpun
U HaIlpaBUJIa B 3TO PyCJI0 00pa30BaHUs — 3TO JIOXKHBIHM MyTh. Ero J0XKHOCTh B OrpaHUYEHNUH 3HAHUH.

Teopema [Iudaropa — 310 TeOpeMa UCTUHBI, HO OTpaHUYEHHAas!. A UCTHHA OBITHS — 3TO MpaBja
xu3HU. [IpaBnia )KM3HM Hy’KHA YEJIOBEKY JUIsl caMOpealln3allui, CTAaHOBJICHHsI IMYHOCTU B OOIIECTBE, a
TaK)Ke 3TO MEXAHU3MbI CAMOPa3BUTHUS OOLIECTBA, €0 IPOU3BOJICTBEHHBIX U COL[UAJIBHBIX OTHOILIEHUH.

Ho B oOmecrBe mnapa3uToB, yNpaBiIseMOM JEHbraMM M HMHTEPECaMM IPABALIUX «JIHUT»,
dopmupyeTcst TOTallbHAs M BCEOOBEMITIONIAst JIOKb. B aTOM mpobiema pokAEHHOTO YelloBeKa, KOMY
[Tpupozna nana xu3Hb. Benb ObITHE BEUHO, A )KU3HB KaX/10T'0 Y€JIOBEKA B OTAEIbHOCTH UCKPOMETHA.

3HaHUsI, HAKOIIJICHHBIE YEJIOBEYECTBOM 3a €r0 MCTOPHIO, JIMAEPhD COLMYMa M HayKa JeJaroT
HEJOCTYIIHBIM JUIsl IOHUMaHUs, IIO3HAHUs, Ul PEIIEHUS 3a/1ad MUCCUU U NIPEAHA3HAYEHUS Y€I0BEKa.
Onu npennaveptansl [pupooil uenoBeky npu poxaeHUH, a €ro 3ajada — UX peaau3alus.

B comnuyme denoBeky yrorosiieHa y4yacTh pala, CleLUalIU3UPOBaHHBIN TPYA KOTOpOro u 6oprba
3a BBDKMBAHME — 3TO II€HA CIy)KE€HUs BIacTH. M 3Ta LieHa €CTh LIeHa XU3HU HE TOJIBKO OTAEIBHO
B35ITOr'O YEJIOBEKA, HO U ero ceMby, Pona, OTeuecTBa ¢ nposioHranuei Ha CTOJIETUs BIIEPE.

JUis 3TUX 1enei ucTopuuecku u300peTeH pabckuil cnocod xu3HU. VIMEHHO OH mpumIéncs Mo
«BKYCY» Iapa3sUTapHbIM CHJIaM 3JIa [0/ Ha3BaHUEM «uepapxus 3auT». Tak Obul cozpaH umu LleHTp
KynbTypsl 1 3HaHUH Kak BbICILIAs BJIACTh UEPAPXOB, IOJYUHUBILAS YEPE3 YIPABICHUE, BIACTh, JEHBIH
Y MUPOBOE I'OCIIOICTBO — HAYKYy, LEJIH U 33JlauM Ka)KJ0ro, BKitouas 1oar nepen Ilpuponoil.

Pecypc Hayku u Jr0[ieil IepexBavyeH U HAIPABJIEH Ha CIIy>)KEHHUE Napa3sUTapHOM «JIUTE». DTO TaK
[OTOMY, YTO CTPYKTypa IpPOCTPaHCTBEHHO—BPEMEHHOIO MpeoOpa3oBaHUsl BBIpAXKEHA Hepapxuent
dopm, conepxaHueM oObekTa. M Bce OHM MOTYMHEHBI 3aKOHY MHOXecTBa (hopM, pazHooOpasus,
rapMOHHMH B OECKOHEYHOCTH IPOIIECCOB CO3/IAIONINI HA3BaHHBINA pecypc UHTEIUIeKTa. B utore o crain
MaTepHabHbIM OOBEKTOM pPEaJbHOrO0 MHpa U CYTh €ro TapMOHHUS OECKOHEYHOCTH B KOHEYHOMH
CYLIHOCTH 00BEKTa, €ro MPOCTPAHCTBEHHO — BPEMEHHON KOHTEHT.

CyTb TE€OpUHM OTKPHITOro MH(POPMALMOHHOTO OOIIECTBa — 3TO KOTAA KaXKJO€ CIOBO, MBICIb
(ckazaHHas WJIM HET), HalUMCaHHBbIE TEKCTHI, JleJla 4YejloBeKa W OONbIIMX KOJUJIEKTHBOB, a TaKXke
MaTeMaTHuecKkue (GopMylsbl pa3HbIX HayK, UX 0a30Bble MOHATHS U OINpPECNIEHUS — MPUOOpETaroT
¢uznueckoe BolpakeHue. Ecnu 3710 Tak, To 3T0 McTuHA. Ecan Her — To nmbo «Omyny, aubo nanékas
nepcnexkTrBa. Ho B m000M citydae — 3TO HEIKOHOMHasi TpaTa BpeMEHH, CBOETO U apTHEPOB.

®opma — 3TO ecTh OJUH U3 KaTeToB TeopeMbl [Tudaropa. M 3TOT KaTeT ecTh TEIECHBIN MUP U €T0
pasmepHOcTh MM. CopeprkaHue — 3TO BTOpod KareT Teopembl ITudaropa. M sToT kareT ecth MUp
OeCTeNIeCHBIN, €ro Pa3MEepPHOCTh CEKyH/A (C).

®opma — 3TO 3acThIBIIAs CTPYKTypa MIPOCTPAHCTBA B CO3JaHHOM LieneBpe Jojaed u [Ipupossl.
Junamuka GopMbl CBOMCTBEHHA OPTaHUYECKON KU3HU peaTbHOTO MUpPA. ITO CBOETO pojaa — IiejeBas
(byHKLHMS, TPOLIECCHI )KU3HU U €€ 3Tamnbl. OHa OTpajkaeT TOT WIM MHOW OPraHUYECKUi 0ObEKT Ha CBOEM
KU3HEHHOM ITyTH, peaHadepTanHoM [Ipuponont, 3akonamu Muposnanus u JKu3Hu.

becrenecHblii MUp — 3TO CTPYKTYpUpOBaHHAas CHCTEMa BPEMsI MJIM 3TO IPOLECCHI, KOTOPBIE
CO3al0T OOBEKT M MHUpP MaTepUaIbHBIA. B cTpykType mnpoiieccoB — 3akiIlO4YeHbl CyThb M HCTOK
cojepxkaHus (pusnueckoro obObekTa. Beap mpolecchl peanu3yroTcs M <«OKMBYT» BO BpPEMEHM, HO
CYILLIECTBYIOT OHHM BCEI/la B «3acThIBIICH» popme pu3mueckux oObEKTOB. JTO TaKkKe €ro CBOICTBa,
XapaKTepUCTHKH, MapaMeTpbl. becrenecHslii Mup 310 U ecTh MHGOPMALIMOHHAS U Jpyras CTPYKTypa
JHEPreTHYecKoro (MoJIeBOro CcBoicTBA) oOBekTa. Yepe3 3TH HMHGOPMAIMOHHBIC MPOIECCH U
CBOMCTBEHHBIE UM TEXHOJIOTMUECKHE IOCiIeqoBaTeabHOCTH packpeiBaercsa cyts COJIEPXKAHUA
(bU3UIEeCKOro OOBEKTA.

YHUKaIbHAs 0COOEHHOCTh (PU3UYECKOT0 00BEKTa, ero (POpMBI U COAEPIKAHUS MPEACTABICHHBIX C
MOMOIIbI0 MH(POPMAIINK, 3HAHUH, YMCTBEHHOT'O TPY/la U KOJUIEKTUBHOTO pa3yMa — 3aKJII0YaeTcsl B UX
BU3YyaJIM3UpoBaHHOM npeacrasieHuu. CyTh TexHonoruii THUO 3aximrodaercss B TOM, YTO YMCTBEHHBIN
TPYA JIOJEH MOMKET MPEACTaBIATHCSA IBYMs BHU3YaJIbHBIMU CYLTHOCTSAMH: (OPMOH M COAEp)KaHUEM
TOTO, YTO €CTh (PM3UYECKUH OOBEKT peajbHOro mupa. M 3Ta Bu3yanu3aiusi yMCTBEHHOTO TpyAa U
nH(pOopMaIK HUYEM HE OTINYACTCS OT BU3yAIH3aIlN PEATHHOTO (PU3UUECKOT0 0OBEKTA.
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Benp BuzyanusupoBanHas (opma, cogepkaHue U caM (PU3MUECKH 0OBEKT — 3TO CyTh OJHO U
TOeE, TOTMOJHSIoNIee APYT Apyra, I/1e BU3yanusalus 00beKTa — 3TO MOJTHOTa 3HAHUN O €Tr0 pealibHOM
CYTH, KOTOpasi CKpbITa B caMoM 00bekTe. M koTopast koraa — To Obliia mporeccaMu BpeMeHH 00beKTa.

NMeHHO T03TOMY BHUPTyallbHBIH 00pa3 peadbHOTO OO0OBEKTa — 3TO €CTh HuHTepderc
B3aMMOJIEHCTBUS MEXAY JIIOJbMU M CPEACTBO aBTOMAaTHU3allMH, II€ YMCTBEHHBIN TPy MPEICTABIICH
MHCTPYMEHTAMH ISl aBTOMaTHYECKOT0 MCMOJIb30BaHUS 3HAHUI, KOTOpbIE YK€ KEeM—TO U KOIJla—TO
OBLIIM TOCTUTHYTHI U IIPEICTABIEHBI AJI UX KOJUIEKTUBHOT'O MCIIOJIb30BaHUS.

Busyanuzanusi 00bekTa — 3TO aBTOMaTH3UPOBAHHBIM YMCTBEHHBIN TPYJ U 3HAHUS JIOJEH 00
3TOM 00BbeKkTe. M 3TOT TpyA BOCIIPOU3BOAUTCS BU3yalbHO. OH BU3YQJIBHO MPEICTABISET OOBEKT, TaK
Kak OyATO MBI BHJIUM €ro peajbHbIM. B 3TOM CcyTh mHTepdeiica B3auMOJEHCTBUS depe3 OOBEKT ¢
MHTEJJIEKTOM TE€X, KTO CO3/1aJl 3TU 3HAHUs, PEaIN30BaJl UX B CPE/I€ 3HAHUN U IIPEICTaBUII OOBEKTOM.

BusyanusupoBannas ¢opma omnucheiBaeT Gu3NUeckuii 00bEKT KaK CTPYKTYypy MpPOCTPAHCTBA, a
CoJepKaHWe — 3TO TOXKE BHU3yaJH3alMsg OO0bEKTa, HO OHA BOCIPOM3BOJHUT IPOLECCHl CO3AAHUS
00BbeKTa B BU3YyAIM3UPOBAaHHOU (popme. DTO TEXHOJOTHYECKHE MPOIECCHl, KOTOPHIE CYIIECTBYIOT BO
BPEMEHMU, U KOTOPBIE IIPEJICTABIECHBI BU3YAJIbHO UM CAMUM.

Ecnu ¢usnueckuii 00bEKT CyIIECTBYET B PEabHOM MPOCTPAHCTBE, TO €r0 BU3yalM3UPOBAHHbBIC
¢dopMa u cosiepkaHue CyLIECTBYIOT B HOBOM BUPTYaJlbHOM M3MepeHuu. 1 3To u3mMepeHue cyuiecTpyer
B CHeuuaibHOU cpene 3HaHuM, kotopas HazBaHa CKUBP. Bupryansnas cpega CKUBP u peansHoe
IIPOCTPAHCTBO 3TO U €CTh JBa U3MEPEHHUS B KOTOPBIX CYLIECTBYET OJTHO U3/ETUE UIIU OOBEKT.

TakuM o00pa3zom peanbHBIM (PU3NYECKUl OOBEKT CyIIECTBYeT B TPEX BHU3yalbHBIX (popmax:
peanbHbIi GU3NIECKU 00BEKT — CO3epIIaeMBblil YEIIOBEKOM, M €r0 BUPTyaiabHast (hopMa + copepikaHue.

baza 3nanuit CKUBP Bximouaer B cebst HE0OX0auMyH0 MH(OPMALMOHHO—UHTEIIEKTYIbHYIO
UHPPACTPYKTYpPY 0OIIEeCTBa, OPYIUS TPYAA, MO3BOJSIONINE HE TOJIBKO BU3YyaJIbHO 0TOOpaXkaTth popmy
00BeKTa KakK CTPYKTYpY MPOCTPAHCTBA, MPOIECCHI CYIIECTBYIOIIME BO BPEMEHH KaK pPeaJbHOCTh
JTAHHOTO 00BEKTa, HO MPH STOM aBTOMATH3HPOBATh IPOU3BOIUTEIBHBIE CHUJIBI TPYISAIINXCS MTpEeBpalas
TPYI ¥ 3HaHUS B CPEACTBA KOJUIEKTUBHOTO TPyAa U CO3UAATEIHLHON NESTEIbHOCTH.

Cpena 3nanuii CKUBP u cucrema ux mpakTHuecKkoro u KojuieKTuBHoOro ucnosiszoBanus CTKC
— 3TO CyTh BH3YyalM3MpOBaHHAs (opMa HAKOIUIEHUS M MHCIOJIb30BaHMS YMCTBEHHOIO TpyJa
MUJJIMOHOB JIFOJIeH. DTO CBOETO poja MaTepUaAIM30BAHHBIN MHTEIJIEKT YeJI0OBEUYECTBA, KOTOPbII OyeT
IpeBpaliéH B OpyAus TpyJa HOBOTO TUMa. M CyTh 3THX Opyauil TpyjAa 3aKiIioyaeTcs He B TOM, YTOObI
ABTOMATUYECKU BOCIPOU3BOJUTH TOBAPHYIO MPOAYKIIHIO, @ B TOM — YTOOBI caM TpPyJ, 3HAHMSI, OIBIT
4eJI0BEKa IPEBPAIATh B CPEICTBO U CYTh aBTOMATU3ALMN TEKYILErO TPyAa B PEAIbBHOM BPEMEHHU.

D10 opyaus TpyJa KOJUIEKTMBHOIO MPUMEHEHUS WM OJHAaXIbl «JI0ObITas») HCTHHA JOJKHA
CYILLIECTBOBaTb BEYHO M CIIYKUTh JIFOASIM, NMPUYEM OT MMEHM TOW JIMYHOCTH WM KOJIJIEKTUBOB —
KOTOpBIE 3Ty HUCTHHY «IOOBLIN» M TOCTAaBUIM Ha CIy)KEHHME JIIOJAM. Takod yMCTBEHHBIH Tpya,
OJIHAX/Ibl PEaJM30BaHHBI BO BPEMEHH, JIOINOJHAETCS CKPBITBIMU PAHEE BBINOJHEHHBIMU 3HAHUSMHU
J000ro M3 YYacTHHMKOB IpoIlecca, MPEeBpallaloT caM TpPyJA B HHCTPYMEHT Ui KOJUIEKTUBHOIO
ucronb3oBaHus. Ho mpu 3TOM 3TOT MHCTPYMEHT Hec€T B ce0e M pPacKpbIBaeT IEPCOHANbHYIO
OTBETCTBEHHOCTb TE€X, KTO 3TOT HHCTPYMEHT co3jan. M 3ToT pecypc Toke MOXKHO BHU3YaJIbHO
NpPEJCTaBUTh KAaK PEalbHOCTh M OLEHUTH POJIb JAHHOTO TpyAa M pabOTHHKA B JAaHHOM IIpolecce
pealbHOTO BPEMEHHU, KOTOPBIN BbI BBITIOJIHSAETE CETO/IHA ceivac /Ui pelieHrs TOCTaBIEHHBIX 3ajay.

Takast mo3unust U MoAXox cHOpMUPOBAHBI U3 HAYYHO—TEXHUYECKOTO MOTEHIMANa M 3ajena
osBrrero BIIK CCCP. OtnuyatoTcss OHM T€M, 94TO B COJEpKaHUU (PU3UIECKOTO 0OBEKTa PEaThbHOTO
MHUpPa — CKpPBITO YHUKAJIbHOE CBOMCTBO TPYJa, KOTJa TPy NPEBPAILAETCsl HE TOJbKO B MaTE€pHUaJIbHbIE
00BEKThI, HO U B MHCTPYMEHT, KOTOPHIN aBTOMaTU3UPYET MpoIlecC TPyAa HE TOJIbKO Ha TEXHUYECKUX
CpeACTBax U poOOTH3MPOBAHHBIX 3aBojax. | TaBHAsA 3ajjaua aBTOMATU3ALUHU TPyJa — 3TO COLMAIbHAs
o0yacTh B3aUMOJIEUCTBUS JIIOJEH OPHUEHTHPOBAHHAS HAa CO3JaHHE CIAXEHHOIO UM OpPraHM30BAHHOIO
OpraHM3Ma 4YeJOBEUECTBA, KOTOPHIM HalEIEH pa3yMOM BCErO YEJIOBEYECTBA U ONTHMAJIBHO PEIIAET
cosuaarenbHble 3aaaun [Ipupoas 1 Mupo3aanus o 3aKoHaM YCTOMYUBOTO UX Pa3BUTHS.

VMIMEHHO TO3TOMY B@XXHO 4YTOOBI TpyJ, KOJJIGKTHBHBIE 3HAHHS YEJIOBEYECTBA MOIJIH
IpeBpallaTbcsi B CTPYKTYPhI COLMAIBLHOTO OpraHu3Ma, HajenéHHoro pasymoMm. [lpuponoit u ¢puznukoi
TAaKOro couuyma OyayT HEe MallMHbl M MCKYCCTBEHHBIM HHTEIUIEKT. JT0 OyJer HMH(OpMalmoHHOE
00IIeCTBO C €ro CTpPyKTypaMu 0a3 3HaHWH, KOJUIEKTMBHOTO pa3dyma, MH(POpPMAalUM — CO3/IaHHbBIC
4eJI0BEYECTBOM. DTO OyJeT MHTEIUIEKTYyaJIbHBIA pecypc ueloBedecTBa, a He MamuH. OH MO3BOJHT
BU3YaJbHO OTPa)KaTh PEAbHBIII MUP C MOMOUIBIO JBYX CYIIHOCTEH, Ha3BaHHBIX BbILIE: (POPMBI U
COJIepKaHUs PEAbHOTO 00BEKTa pealbHOTO0 MUPOYCTPONCTBA.
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He mammHbl JOKHBI CIyXUTh NTapasUTapHOM CyTH COLMAIbHBIX BIACTEH, 3aMEHSS YACTUYHO U
BBICBOOOXK 151 JIFOJEH U3 — IO/ Ura CYIIECTBYIOUIETO U M30IIPEHHOrO Ha JAEHbrax padCcTBa — a JII0AU
JOJDKHBI ciny)uTh Ilpupone m Muposznanuto. OHU CBOUM CO3MIATEIBHBIM TPYAOM M TIIyOWHHBIMHU
MHUPO3AaHYECKUMH 3HAHUSMH, CaMOPEAIN3ysCh — JIOJKHBI B IOJHOM Mepe pacKpblBaTh CBOIO LIEJb,
CYThb M cMbICH Xu3HU. OHH OyAyT €XEeTHEBHO M €XKE4YacHO OTJaBaTh CBOW jaour Mmatepu llpupone,
Mupo3aaHuio U TeM 3aKOHaM JKU3HHU, KOTOPbIE CO3JIaJId HAC U JKU3Hb, U 3a/1a4a KaXXJOro CIYKUTh
3TUM LIEJISAM, a HE Iapa3uTUPOBaTh Ha TOM, YTO co3Jajia 3Ta >ku3Hb [Ipupona u Muposnanue.

HNHudpopmannoHHoe 00IECTBO U TEOPUS €ro CO3JIaHMsI O3BOJIAT YEJIOBEYECTBY CO3AATh OCOOBII
BUJ OpYIAWi Tpyda. DTH OpyAus TpyAa depe3 IeneBble (QYHKIMHM 3HAHWUU, TpynAa, UHPOPMALUU
HO3BOJIAT BHU3YQJIM3UPOBAHO BOCIPOU3BOAMTH HE TOJIbKO (opMy u coaepkaHue OyIyLiero
¢u3nueckoro 0ObeKTa, HO ¥ OHU MO3BOJIAT B AaBTOMATU3UPOBAHHOM PEXHME BOCIIPOU3BOIUTH JaHHBIH
¢u3nueckuil OO0OBEKT B AaBTOMATU3UPOBAHHOM peXHME. A CyTh Takod aBTOMaTH3allUd —
MHTEJUIEKTyalibHO—HMH(pOopMaIus nHQpacTpyKTypa OTKPBITOrO HHPOPMAIITMOHHOTO O0IIECTBA.

Oro Oyner ocoboro poaa wuHpopManuoHHas HHQpacTpykTypa. 3a CYET BU3YaJIbHO
NPECTAaBICHHON CYyIIHOCTH 00BEKTa peaibHOTO MUPA C IIOMOIIBIO LIEJIEBBIX (DYHKIMHI TpyAa U 3HAHUN
4eJI0BEYECTBO IOJIYyUYUT HHTEp(eic B3auMOJCHCTBUSA, KOTOPbIM OyIeT He TOJBKO pelath 3ajadu
y4€Ta ¥ KOHTpOJISI C IMO3MLIMM 3HAHMM M CO3MIATEIbHOM IEATEIBHOCTH JIIOAECH, HO U IO3BOJIUT
UCKJIIOUUTh U3 00MXO0/a CUCTEMbI YIPABJICHUS, BIACTU M JICHEr. YIpaBieHue OyJeT ynpa3gHEHO U
3aMEHEHO Ha CaMOOPraHM3alMIo, CaMOyIpaBlIeHHEe U camoobOecrieueHue. W 3Ty 3amady MO3BOIUT
pewiatb TOT camblii MHTep(deic B3aUMOACHCTBUS JIOJACH IMPEICTaBICHHbBIN BHU3YyalU3UPOBAHHBIMU:
dbopmMoii, cofepKaHUEeM U COTJIaCYEeMBbIH JIIOJIbMU ¢ OOBEKTUBHON PEaTbHOCTHIO U €€ 3aKOHAMU >KU3HHU.
JUis 3TOrO0 He HyXHa BJIACTb, MX HMMIIEPCKHE Mapa3uUTapHble 3aKOHbl M CUCTeMa paboBIaJCHUS
r7100aTbHOTO, OCHOBAaHHOTO Ha JICHBI'aX M UEPAPXUUECKUX CTPYKTYypax (ammnzma.

D10 He OyneTr 00LIECTBO, KaK TOBOPST COBPEMEHHUKH U HAayKa — KOTOPOE 3aHITO 00paboTKOH
3HAHUW M CO3J]aHHEM HCKYCCTBEHHOI'O MHTEJUIEKTa B YroJy HOTpeOJeHUS U Mapa3UuTHPOBaHUS. DTO
OyAyT 3HaHHUsA, OIBIT, UH(POPMALUS CO3/AaHHbIE YyenoBeuecTBOM. OHM MO3BOJIAT CO3/1aTh COLUANIBHBIN
OpraHu3M, HaJENEHHBIN pasyMOM. A caMO 4Yell0BEYeCTBO cTaHeT cyobekToMm Ilpupoasl. Ito Oyner
CO3MJIaTeNIbHOE OOIIECTBO, TJI€ KaXK/Ibli YeIOBEK B €IMHOM OPraHU3allMOHHOM ITOTOKE TPY/1a U 3HAHUH
CO3/JIaHHBIN YeJI0BEYeCTBOM — Oy/eT peuiaTb B MOBCEIHEBHOM XH3HU CBOIO COOCTBEHHYIO 3a/lady —
npennucasHon yenoseky IIpuponoit 1 MuposganueM — CyTb KOTOPOW MUCCHS U NIPEAHA3HAUYEHUE.

[TpennauepTaHHbIM BbIIIE MYyTh MEPEXOa YEJIOBEUECTBA B SMOXY MH(POPMALMOHHOTO 00IIecTBa
MO3BOJIMJIA packpbITh TeopeMa [ludaropa. PaccmarpuBas Teopemy ¢ mosunuu THUO u usnyueckux
JIOKa3aTeNNbCTB KOTOpasi TJACUT. «UCTHMHA €CTh TaM, TJI€ CJIOBA, MBICIH, JAeja JIOJEH, Npupoaa
(bu3NYECKUX BEMYMH, UX 0a30BbI€ MMOHATHS, ONPEACIEHUS — €CTh UX (PU3NYECKas peanu3arus».

ObocHoBaHMeM »5Toil rumote3sl crana Teopema Iludaropa m meronel e€ (¢uznyeckoro
JI0Ka3aTeNbCTBA, KOI/1a MyTEM OOBIYHOTO pa3pe3aHysl KBaAPaTOB KaTETOB U TMIIOTEHY3bl JOKA3bIBAETCS
UCTHHA, 3aj0XkeHHas B Teopeme [Tudaropa. Ho Bompoc gake He B 1oKa3aTeNbCTBaX MAaTEeMAaTHYECKUX
WK U3NYECKUX — a BOIIPOC B MpHUpojae caMoil cyTu. Uto ecth Takoe TpeyroiapHuk [lnudaropa? Yro
ecTb KareTsl? M uTo ecTh runorenys3a? Yto Takoe nNpsMOM yroj MeXy HUIMH. DTO IJIaBHbIE BOIIPOCHI,
KOTOpble ObUIM MoaMedeHbl B pacckaze «Kpyrneie xadenu» u cratbe «Mamemamuka, pusuka u
dunocodpua _meopemvr Ilughazopa». BUHOBHUK M CyTh 3TOrO paccka3a — MaJE€HbKMH YEJIOBEK B
BO3pacTe 110 4 JeT He 0OpeMeHEHHBIN COIMAIbHBIM TPY30M, a HECYyIIel B ce0e JOCTaTOYHO BHICOKOTO
yposHs [Ipuponnyto cyuHocTs. 910 Tumodeit Unpnu I'yaenko.

HapucosaB tpeyronbnauk [Iugaropa nasoukoil Ha 3emiie U JOMOJHUB €ro KBaJpaTaMu, OCO3HAB
€ro TEeOMETPUYECKYI0 CyThb — MAJIEHbKUH Malb4MK J0 OO0JM AyHIM BO3MYTHJICS KOTI/a 3TOT
TPEYroJbHUK ObUI CIOKEH W3 TPEX KBaJApaToB, MOTOMY YTO CaM TPEYTOJIbHUK (DPU3MYECKU IMepecTal
CYLIECTBOBATb, @ €r0 00PAa30BbIBAIN (PU3UUECKUE KBAIPATHI.

CyTb Takoro 1€TCKOT0 «BO3MYIICHHSD MPOSBUIIACH B IPUPOTHON CYIIHOCTH MaJTbYHKa, KOTOPOH
o0namaeT KakIblii 4YelOBeK, M Ha ATOH CYUIHOCTH B IPOIECCE CTAHOBJIEHMS JIMYHOCTU CO3HAETCS
CYIIHOCTh couManpHas. M 3Ta comuanbHas CyIIHOCTb JeJlaeT M3 YeJoBeKa I0A00Me HYKHOE
COLMAIbHON cucTeMe, e€ MpaBsileil «BepIIMHE», 3a7a4a KOTOPOH moTpedbieHne. A 3ajgaya npassineit
«3JUTBDY NPEBPATUTh YEJIOBEKA B CBOET0 pada pelIarollero 3a1auu MoTpedIeHHs 3a LIeHY €ro JKU3HH,
U ylepkaTb B 9TOH CHUCTEME TOTaJIbHOrO paOCTBa HE JaB Jaxe IaHCa YBUICTh CBOIO 1I€Jb, CYTh U
CMBICJI JKU3HH OPUEHTHPOBAaHHBIC HA CIY)KEHHE TOMY, YTO CO3AAJIO €r0 M HAIPABWIO B OTY XKHU3Hb. A
3TO CBOOOA CO3UIATENIbHON JIMYHOCTH, OPUEHTUPOBAHHAS HA CIYKEHHUE YCTOWYMBOMY Pa3BUTHIO.
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«C». B TpeyronbHuke 4 CyImHOCTH, 3 U3 HUX «@, b, ¢» 0003HaUYeHbI HA TPEYTOJIBHUKE,
a TPSIMOM YToJl MEXK/y KaTeTaMHu CKPBIT U KakK ObI caM 1Mo cebe pa3yMeroIuics. a
Tpeyronbuuk [Tugaropa — 310 HE TONBKO TOCTOSHUE TE€OMETPUS, HE OJJHA U3 €&
TJIABHBIX TEOpEM. DTO «KHUPIHUYHMK» MO3HAHUS Mupo3aaHus. TpeyromsHuk Iludaropa — 3To Bceraa
MOJIOBUHA MPAMOYTOJIbHUKA, Pa3fAeNéHHOr0 IUaroHaibio. B IpsSMOyroibHHUKE €CTh BTOPOH TakKoi
TPEYTOJIbHUK THUIOTEHY3a KOTOporo oOpa3oBaHa myTéM paspe3a auaroHann «C» Baoib. Ilostomy
TUIOTEHY3bl BYX TPEYTOJbHUKOB POJCTBEHHBbIE Mexay co0oil. OHu

U rtak, uro Ttakoe TpeyronbHuk Iludaropa ¢ kareramu «a, b» u rumorenyszoit C
b

a o0pa3oBaHbl JieJI€HHEM. BTOpOil TpeyroibHUK €CTh aCUMMETpHUYHA,

- JIMaroHAJILHO pacnosiokeHHas Komust. [loatomy npuposa dusndeckux

b = < b1 Benmuun xareros, xors TeOMETPUYECKU Ta K€, HO Oosee riyOuHHAas
- HeXelnu yeM reomerpus. Eciu Touka a u Touka b B 30HE mpsiMOro

a yIJia 3TO OJiHA TOYKA M MPUHAUICKHT MAaTEpUATLHOMY MHpPY, TO B

KOIIMM TPEyrojbHUKa 3TOT YIoJ HPUHAAIEKUT HH(POPMALMOHHON
00JIaCTH W 3TO YK€ JUAroHajJbHO CUMMETpUYHAsl cocTaBisomias (acummerpus). OHa JOMOTHSET
TPEYrOoJbHUK [JO CHMMETPUM M TapMOHUHM NPAMOYTOJIbHHKA. B 1€10M, reoMeTpu4ecKku 3TO
npousBeaeHue «aby.

Ho npsMOyroslbHMK MOKET MMETh [IB€ IMaroHaiau. B 3ToM ciyuae kKaxknas U3
TuaroHayiel oopasyer mo nBa Tpeyronbauka [Iudaropa. 910 OyayT 4 pa3HBIX IO CBOEH
(Gu3M4ecKoil CyIHOCTH TPEYrojabHUKA, HO OHM OTPAXKalOT OJUH M TOT ke (pu3nuecKuii
00beKkT. Pu3nueckas CyIIHOCTh 0ObEKTAa PACKPBIBAETCS C PA3HBIX CUCTEMHBIX MMO3HULIMMI:
aCUMMETpUs, TapMOHMSI M CHMMETpHs. OTH CYLIHOCTH a
packpbIBarOT 4 Ha3BaHHBIX TpeyrosubHuka lludaropa. Ho a
UX CyThb — €IMHCTBO M CKPBITO OHO B IIPSMOYIOJIBHUKE.
[Tpupona pusmyeckoll BEIUUYUHBI MPSIMOYTOJIbHUKA — 3TO b b
IUIOINAAb HJIEMEHTAa OOBEKTa HUMEIOIEro (hU3NYECKYIO
CYLIHOCTb. BEKTOpHAas BeIMUMHA 3TOTO €IMHCTBA (IIPAMOYIOJIbHUKA) €CTh TMIIOTEHY3a TPEyroJIbHUKA
[Tudaropa.

TakuM o00pa3oM MBI BUIAUM, YTO TUIOTeHy3a [ludaropa — 310 yke He reoMeTpusi U 4YacTh
MaTeMaTHKH — 3TO yke (U3MKa U CyHHOCTh ObITusA. OHa ompezaensercs OJHOBPEMEHHO TapMOHHEH,
acumMmeTpuen, 1 cuMMmerpueil. MIX cyTh mpoleccsl, OTHOIIEHUS, TPy, 3HAHUSI YYaCTHUKOB U BCE TO,
4YTO peayin30BaHO B (huznyeckoM m3aenuu. M 3To Bcero Juiib CyTh B3aUMOJEHCTBUS (PU3NUYECKOM
IpUpOoIbl 00BEKTA, a TAKXKE TOM Cpelbl U CUCTEM KOTOPbIE CO3AAI0T JAHHBIN 00BEKT pealbHOro MUpa.
A B Teopeme IIudaropa 3to Bcero nuiib BceoObemironme karetsl «aby. VX cyTh TenecHbI MU,
OTpeeNieMbIi MPOCTPAaHCTBOM, M MUpE OECTEIECHBIN onepsieMblii coJiepKaHueM 00beKTa (IIPOLIECCHI)

«ab» 310 ecth CyTh TENECHOTrO M OECTeNeCHOro MUPOB. FIMEHHO OHH CO3JAIOT Ty WIIH HHYIO
(UBUYECKYI0 CYIIHOCTb. A TUIIOTEHY3a «C» B JTOM CiIy4yae ompeneseT (u3ndecKuil pe3ysbTar,
KOTOPBI MpOsIBIEH (U3NUECKU KaK peasibHasi CyIHOCTh 00bekTa. [IposBisercs 3Ta CyIHOCTh Yepe3
Mepbl JJIMHBI U IJIOMAAb. DTO U €CTh MOJYUYEHHBIH pe3ysbTaT 4epe3 MpoLEecChl MPOCTPAHCTBEHHO—
BpeMeHHOro npeodpazoBanus. CyTh Takoro npeodpazoBanus — ¢uznyeckuit o0bekt. Ho coznaéres
3TOT OOBEKT ABYMSI CUCTEMaMH.

B Ilpupoze 310 TenecHsid 1 OecTelecHBI MUP U Ta MOTEHIMAIbHAs OCHOBA — YHEPTETUYECKOE
moJie, 0ECKOHEYHOE TI0 TPOCTPAHCTBY M HYJIEBOE IO TUIOTHOCTH (HO HE HOJIb) U3 KOTOPOTO CO3AaETCs
cyb6aTomMHbIN MHp. A cyO0aTOMHBIM MUpP — CO3/1A€T yKe MUp peaybHbld. W 3TOT MUp BOMCTBEHHBIN:
OJIHOBPEMEHHO MaTepHalIbHbI U 3QupHbIA. DQUpHas CyTb MaTepUaIbHOTO MHUpa — 3TO IOXOXKeE,
HaJIMYMe HUTEBUIHBIX aTOMOB, KOTOpble GOpMHUpYeET 000JI0UKa JIEKTPOHA B 000JIOUKE spa KaK Cle]
JBIKEHNS YPUPHBIX Macc. M 3Tu 1o, nMeromue pasMepHocTh duokcoB (1072°) — ecTh He TONBKO
OCHOBA CO3HAHMsI, HO 3(pUpHas CyIIHOCTh 00BEKTOB MaTepHalbHOro MUpa. IMEHHO Tak cO3/1aH MHp U
ATOT MUP Pa3yMHBIH, TJIe KaXKIbI MaTepuaabHbIi 00BEKT 00s1amaeT pazymom. U cyTh 3TOTO pasyma —
HEOpraHu4yeckas OCHOBAa. HeopraHmdeckuil BCENEHCKUH pa3yM, TIOXOXE CO3JaJl Pa3yMHYIO
BCEJICHCKYIO CHCTEMY. A CHCTEMa cO3/1ajla 4eJI0BEKA Pa3yMHOTO.

B npsmoyronsnuk [lugaropa BKIIOYAIOMIET0 ABa TPEYTOJIbHUKA — 3TO CHCTEMAa «YEIIOBEK—
IpUpONa», TA€ NPUPOJA — MHOMKECTBO W OKDPYXKAOIMKA MHUpP. A 4YEIOBEK — 3TO €IUHMIA.
OmHOBpPEMEHHO 3Ta eIMHHUIIA — €CTh MHOXECTBO OTpaXkaroliasi B cebe BCIO MpUPOAY €€ CO3/1aBIIyIO.

MHOX€eCTBO TaKuX €AMHUL] «4EJIOBEK Pa3yMHBIH» 00pa3yloT HaceleHue, HaIUI0, YeJI0BEUECTBO
a JeATeNbHOCTb 3THX JoeH (HOpMUpPYET Ipyroil Mmoiioc U co34aéT BTOPYIO CHCTEMY «HACEIeHue—




XO035UCTBO». I'1e XO35MCTBO — 3TO pe3yibTaT AEATEIbHOCTH HACENEHHsA. DTO U €CTh Jpyras mnapa
TpeyroipHukoB Iludaropa, 310 Ta camas — BTOpas AMAroHajlb NPSMOYrojbHUKA. B 3ToM CyTh
MHOXECTBEHHOCTH YMCTBEHHOTO TpyZa ONPEAEISIONIEro UCTUHY KaK YAOBJIETBOpEHHE TpeOOBaHUI
TEJIECHOT'O ¥ OECTEIECHOTO MUPOB PEATBHOTO MUPO3/IaHHsI U CYTh ITyOMHHBIX 3HAHUH O UX 3aKOHAaX.
MMeHHO MOATOMY TPSIMOYTOJIbHUK BKIIOUAIONIMKM JBE mTapbl TpeyroibHUkoB [ludaropa
ONPEACIAIOT IOJHYI0 M €IMHYI0 CYIIHOCTb IPUPOJBl U COLMYyMa PECYPC KOTOPBIX PEaJN30BaH B
CO3JIaHUM TOTO WJIHM MHOTO OOBEeKTa (M3Aenus HOBOW TexHHMKH). VX cyTh (dhopma u conmepkaHue)
CKPBITHI B TIPOLIECCAX PEATU3YEMbIX C IMOMOUIBIO KAaTeTOB «ab». A MMEHHO — 3TO UX aCHMMETpUs,
TFapMOHMYHOCTb U CUMMETPHUs B CHUCTEME IPSIMOYIOJBbHHUKA. B 3TOM e€IMHCTBE B3aMMOCBSI3aHHOCTEH,

B3aMMO33aBUCHMOCTEl M  B3aMMOOOYCIIOBJICHHOCTEH MpOSBISCTe €IUHOC U
TrapMOHMYHOE 1IeJI0e, OINpPEICISIeMOe TEJICCHBIM U OECTENICCHBIMA MHUPaMU Taphbl
CHCTEM «HpPHUPOJBI U couuyMa». Ho ¢usmka mpsMoyroibHUKOB «aby oTindaere OT
¢usuku «bay. MaremaTu4ecku 3To 0JJHO M TOXeE, 3T0 tuiomans. Ho ¢pusndecku — oHn
OTJIMYAFOTCSI CBOUM PACIOJIOKCHHUEM. DJTO XOpOIIO BUAHO Ha HpUMEpEe JBYX
\ OpsSMOYTOJbHUKOB  «2ab»  u

b «2ba». B 3TOM BbIpa)KCHUU YUCIIO

2 He Hecér B cebe HUKAKOIro

b b a a kauecTBa. OHO KOJIMYECTBEHHO

MU3MEHSET IIEPBBIM IapameTp: B

IEPBOM cCilydae «a» BO BTOpoM — «by». JlnaroHanu npsiMOyroJibHUKOB IIPU 3TOM COBEPIICHHO pa3HbIE,

a MX KBaJApaTbl HEM3MEPUMO OTJIMYAKOTCS APYr OT Apyra. KoHe4HO, ITOJ0KEHHE KBaJgpaTOB TAKKE

3aBUCUT OT BBIOpaHHOI cucTeMbl koopauHaT. Ho 3To Bcerja pasHble M BaXKHbIE BEILM: UM MypaBei
Ha CJIOHE, WIH CJIOH Ha MypaBbe.

BosnukaeT Bomnpoc, moyeMy B 0CHOBY TeopeMbl Iludaropa momoxeHsl KBaApaThl, a HE YTO—TO
npyroe? Iloromy uro mnpuposa (U3MYECKMX BEJIWYMH BBIPAXKEHHAs BEKTOPaMM TPEYTroJbHUKA
[Mudaropa «a, b, c» pasnas, a ¢usmueckas BelMYMHA «KBAaIpaT» IMPEICTABICHHAs B KaTeTax H
TUIOTEeHY3€ /I IF000H Npupo bl prU3nyecKrX BEIMYMH BCEra O/Ha M TaXKe — 3TO KBaJparT.

Ecimn Bo3bMeM mpomsBeneHHe «a, D», TO TOMy4YnMM IUIOIIA/b
npsiMoyrosbHUKa. Ho Bo3HMKaeT Bompoc, 4To Takoe momans? Ilnomane b
— 3TO KOJIMYECTBO YEro—TO, YTO €CTh CyTh KareToB a u b. Ecim «a» MbI

IIPUCBOMM KaKO€—TO YUCJIO U Pa3MEPHOCTb MIPUMEM, HAIIPUMEP MM, CM, a
M — TO TUIONIaJbh OyJIeT pOBHA KOJIMYECTBY KBaJIpaTHKOB JAaHHON pa3MepHOCTH. B sTom ciyuae
BennunHa «a» Oymer mpenctaBiasath [ [ [ [T TTTT[]] coboit psm «a»  BBIOpaHHBIX

BEJIMYKMH. DTO P «a», WM IIepeHra yero—ro. B manHOM ciiyudae «a» =12. «b» B aToM citydae Oyaer
PaBHO KOJIMYECTBY PSAJIOB «a», UTO M MOKA3aHO B MPSAMOYTOJbHUKE. B TaHHOM cityyae mpsIMOYTOJIbHUK
umeer 4 psga «b» xBagpaTHkoB «a» mo 12 KBaApaTMKOB B KaxJoM psaay. Hrtoro moriaas
npsMoyroibHUKa = 48 KBagpaTukoB. Eciam kBaapaTuk paBeH, Hampumep IMM, TO IUIONIANb
IPAMOYTONBHNKA OyaeT poBHAa = 48 MM2. B 9TOM CyTh YMCTBEHHBEIX PACUETOB: CIOXKHI M MOTYHHT
MCKOMBIH pe3yJbTar.

Ho mpouiecc o6pa3oBanus Iioniaan, Kak CymHOCTH (PU3MUECKOT0 00BbEKTa — €CTh CTPYKTypa
BpeMeHnu. U ata cTpykTypa ecTh nporiecc GopMUpOBaHUS KOIHUYecTBa psAnoB «b». OHM U coCTaBIISIOT
JIomaas. A ecid ObITh TOYHBIM — TO HAJO MOHUMATh, YTO (PUHUYECKUU TMporiecC (HOPMUPOBAHUS
duznyeckoro o0beKTa B MareMaTuke oTcyTcTByeT. OH mMeeT (DU3MUECKYI0 MPUPOIY. ITO MPOIECC
obOpazoBaHus caMmoro GU3NIECKOro o0beKTa. [[j1s1 MaTeMaTUKK OH HE «BUIUM.

®u3nka 00beKTa U MaTeMaTHKa 00bEKTa B3aUMHO OPTOTOHAIBHBI U HE BUANMBI APYT TSI APYTa.
Ecmn ¢usmdeckuit 00beKT 0003HAYUTH «A», TO B ATOM ClIydae OPTOTOHAIBHBIM €My MpOIecC
CO3aHUs ITOTO 00beKTa OyAeT paBeH «1/A». 310 puszmka cozmaHus 00beKTa «A» WIH €ro 4acTOTHAs
xapakrepuctuka. Takum oopazom OBPA3 CAMOI'O CEBS moboro u3 ¢pusnueckux 00bEKTOB — 3TO
Oynet npousBeaeHue «A*(1/A) = 1».

[Tpumep TomMy — Kauenu: TAe aMIIUTy1a — 3TO pu3HUecKasi BEIMUMHA, a 9acTOTa WX KoJeOaHu
— 3TO BpeMs MOJHOro Iukia. Eciu aMminuTyny pa3BepHYTh BO BpPEMEHH — TO MOJYyYUM
CUHYCOUY. T'me cuHycomma — O9TO W €CThb (U3MYECKUH TMPOIECC KU3HEACATCTbHOCTH
¢dusnueckoro oobekTa. U ecnu 3Ty CHHYCOUAY MPEICTaBUTH CYIIHOCTHIO JaHHOTO OOBEKTa — TO MBI
noyuuM — cyTb COAEPXXAHUWSA nanHoro o0bekTa, a cCHHycon1a — 3TO CTPyKTypa Bpemenn. Ho eciu
3TO COJACpXaHWE CYIIECTBYIOIIEE BO BPEMEHU BBIPA3UTh HYepe3 OPTOTOHAIBHYI0 (DU3UUYECKYIO



CYUIHOCTh 00BEKTa «A», TO BOCHPOM3BOJS Ha KOMIIBIOTEpE CTPYKTYpPY MPOLIECCOB BPEMEHH — MBI
noytyduM (u3ndecKuii 00pa3 0ObeKTa, MPEICTABICHHBIN BU3YaJIbHO KaK peallbHbIN OOBEKT.

B sTOoM cyTh uMMuTanuMum peasbHOro oOBeKTa depe3d (opMy U CoIAepKaHHME TPeICTaBlICH
npeoOpa3oBaHreM HHGPOPMAIMKM, YMCTBEHHOTO TpyJda W 3HaHW. B 3TOM ciyuae — wmHbOpmarus,
YMCTBEHHBI TPy W 3HAHHUS KaK MPOIECCHI TPEJCTABICHHBIC MPOCTPAHCTBOM O0BeKkTa (A), U
BpEMEHEM TMPOIEeCCOB co3manus o0bekTa (1/A) — BU3yaabHO IIPEACTaBAT caM (pU3nUecKnii 0OBEKT Kak
ero ¢opmy (CTpyKTypy MpOCTPAHCTBA) U €ro COAEp)KaHHWE — IMPOLECC BPEMEHHM WM YaCTOTHYIO
XapaKTEPUCTUKY 3TOro ¢u3ndeckoro ooObekTa. B sTomM cimydae ¢usmdeckuii oO0BeKT Oyner
IIPEJICTaBJICH JONOJHUTEIBHO JBYMS HHTEIUIEKTyaIbHBIMH PECYPCAaMU YMCTBEHHOTO TpyJa, 3HaHUH U
nH(popMaIuu, BEIPAKEHHBIX GOPMOH U cosiepkaHrueM (GU3UIECKOTO O0OBEKTA.

dopma U coaepxkaHue OOBEKTa MPEACTABIAIOTCS BU3YAIbHO — KaK pealbHBId (U3NYECKHUi
00bexT. Ho 3Ta BU3yanbHOCTh — KpOME BHEIIHEH BUAUMOCTH «IH3aiiHa», YTO €CTh CYTh IPOCTPAHCTBA
NPECTABIsIeT JOMOJHUTENIFHO M BU3YaJbHOCTh OOBEKTa Hecymass B ce0e CyTh COJAEp)KaHUs
buznyeckoro oobekTa. A coaepkaHue — 3TO MPOLECCHl BPEMEHU CO3Jalollue JTaHHbIe (hU3HUECKUi
00bekT. OHHM TOXE MPECTAaBICHBI B BU3YaJIbHOW (opMme, U 3TO ecTh caMm (u3znyeckuii o0bekr. Ho
MPEJICTaBJICH 3TOT OOBEKT HE B BHJIE MOJICIH, & MPUPOJHON CYIIHOCTBIO TOTO, YTO €CTh CaM OOBEKT,
3aKOHBI IPUPOJIBI €TO CO3/AABIINE U 3HAHUS 0 HUX. B 3T0# unmocodpun ckprita eyt monstus YUCIIO.
['me ocHoBa umucna (ero KOpeHb) €CThb CyTh HIPOCTPAHCTBA W BPEMEHU BBIPAXKEHHBIX (UZUKOU
¢u3nIecKoro 0OBEKTa U HIIEMEHTAMH €T0 T€OMETPHH.

Nmenno nostomy psan uucen «l, 2, 3, 4, 5, 6, 7, 8, 9, O» 370 U ecTb CyTb IreOMETpPUHU
BBIPQXCHHOW KaueCTBOM NPUPOJbl (PU3NYECKUX OOBEKTOB M MX OajaHca Mexay HyJIéM U
0ECKOHEYHOCTBhIO, TJI€ HOJb — 3TO CYyTh KOHEUHOCTH MPOCTPAHCTBA BhIpakeHHass (Gopmoit (usuku
00beKTa. A GECKOHEYHOCTh — 3TO CyTh BPEMEHHU BBIPAKECHHBIX B IpoIeccax co3nanus oobekra (1/A —
YaCTOTHAs XapaKTEePUCTHKA WM CyTh BpeMeHHu). OCHOBa KOHEYHOM (OpMbI 00BEKTa U OECKOHEUHBIX
IPOIIECCOB €r0 CO3JaHMs — €CTh CYTh pa3HOO0Opa3usi KOHEUHBIX (OpM O00BEKTa B OECKOHEYHBIX
Ipoleccax BpeMEeHH ero CO3AaHMUs.

JIroboe YHuCIIO COCTOMT W3 HAa3BaHHBIX JEBATH IeNblx uucen. M ecnm mudpsl moOoro
MHOT'03HaYHOT'0 YHCJa CIOKUTh MEXKAY cOO0O0M 10 OJTHO3HAYHOT'O YHCia — TO MBI ITOJIyYUM TOT CaMbli
KOPEHb YHCJIa, KOTOPBIA SBISETCS CYThIO F€OMETPUHU TOro (pusmueckoro oObeKTa. A TakkKe MOryT
OBITH MPOSBJIECHBI ATAlbl MPeoOpa30BaHUsl Yepe3 KOTOpblE JaHHBI KOpPEHb MOIy4eH M3 yHuciaa. DTH
3Tanbl COOTBETCTBYIOT CBOEH (Pu3MKe 00BEKTa, KOTOPHIM M MOPOXKAAET €ro COOCTBEHHYIO MPHUPOAY
(Gu3nUecKuX BETUYMH C TOMOULIBI0 KOTOPBIX MOXHO BCKPBITH Hpupoay oObekra. Hampumep,
otBiiedu€HHOE umcio 360 — ero kopeHb paBeH 3+6=9. Uucno 7528, ero kopeHb paBeH 7+5+2+8=22,
nanee 2+2=4. Kopenb uncna 7528 = 4. A taxke BUIUM JBa dTala pa3ieia€HHbIE YUCIOM 22.

A MaremaTHKa BCEro JHIIb MPEeAoCTaBUIa JUIsl MPUPOAbl (PU3NUECKON BEIMYMHBI JIIOOOTO U3
¢u3nueckux 00BEKTOB JUIMHY «a». OHA ecTh CyTh KaTeTa NMPOCTpaHCTBa. E€ cTpyKTypa «KBaapaTHK».
A ¢uznka 3TON CTPYKTYpbl MOXKET OBITh Jito0as. MaTemaTHKa 3aMEHSIET 3Ty (PU3NYECKYIO CIOKHOCTh
IPOCTO KBAJAPATHKOM, JUIsI TOTO YTOOBI MOXHO OBLIO OMPEAETUTh TOYHOE KOJUYECTBO BIOXKEHHBIX B
HUX (PU3HUECKUX CYIIHOCTEH 00BEKTa peaibHOM MPUPOABl. DTOT «KBAAPATUK» U €CTh CYTh IPUPOIBI
1r060r0 PU3HUECKOro 00BEKTa, BHIPAXKEHHOI'O YUCIOM. ['71e 4Mea0 — 3TO UM €CcTh CyTh KOJMYECTBA
IpUPObI (PU3MUECKOTO 00BEKTa, OTPAXKAIOUIEr0 MPUPOAY (PU3MUYECKUX BEIWYHMH JIMHBI U IUIOUIAN
JTAHHOTO 00BEKTa. DTOT ke KBaJPaTHUK U3 IUIOCKUX Mep JUIMHA/IUIONIAlb, TPEOOpa30BaHHbIN B 00bEM
buznueckas npupojia KOToporo «kyouk». OH oTpaxaer co0oil MOIHOMEPHBIN 00bEM (HHU3HUECKOTO
00BEKTa, a HE TOJIBKO €ro MJIOCKKE 3JIEMEHTHI JJTHHA/TTOIA b,

Ho B peanbHOll cpene ¢usnyeckoil NMpUpoAbl JaHHBIA «KBaJApPaTHUK/KyOUK» — 3TO €CTh HE
TOJILKO Pa3MEepHOCTh MPOCTPAHCTBA U BPEMEHH. JTO €CTh 00pa3 «caMoro ceOs» UM TOW MPUPOAHOM
CYTH — UTO €CTh caM (pu3nueckuii 00beKT. IMEHHO MOATOMY OCHOBOM JIFOOBIX U3MEPEHUM — SIBIISIETCS

HE eIMHUIBI Mep, MpusATbie B Hayke. OCHOBOM Mep NpHUPOJbl (PU3UUECKUX BEIUYMH — SIBISETCS
IPUPOJHAS CYIIHOCTh CAMOr0 0OBEKTa, UM TO — YTO €ro MOPOAMIIO. DTO INIABHOE. A CUCTEMBI Mep,
pa3sMepHOCTEH, CUCTEM KOOPJMHAT — BCE ATO BTOPUYHO IO OTHOILICHHIO K MpUpojae (hU3MUECKHX

BennuuH. Mimenno noaromy [IPOCTPAHCTBO u BPEMS — 310 1 ecTh «I€pBOKMPIIUYUKI OBITHS.
Ho ocHOBO# «IIepBOKUPIHYUKOBY SIBJISIETCS YTO—TO JAPYTO€ M3 YEro poKAaercsi cyOaTOMHBIH
MHUp, a Cy0aTOMHBIH MHp pOXJAaeT MHUpP aTOMOB — a T€ B CBOK OuyepeAb MHP MOJEKYJI U
MaTepHaJIbHBIA MUP MHpa TEIECHOTO — CYTh KOTOPOro MHp OecTesleCHbIH. DTO TO, UTO CO3/1aET MHP
TEJIECHBII BMECTE C €70 MaTepUaIbHBIMU U ITOJIEBBIMU CYLITHOCTSIMU «YaCTHLA — I10JI€ — BOJIHAY.



VIMEHHO 3TH TMEPBOKHPIUYUKUA — CYyTh KOTOPBIX [UIMHA, Iuomanb, oosém (1, 2, 3 crenens)
BhIatonuecs yuéansie CoruaaucTHIeckoro tamna pa3puTus oomecta: baprunau P.JI., Ky3unenos I1.T'.
¥ uX yueHuk Bosnbmakos B.E. orpasunu B yrusepcanbhoit LT—cucreme koopaunar. Eé cyts LRT®
WIN 1IeJIOYUCIICHHBIE CTENEHHbIe Ipeo0pa3oBaHusl. B 3ToM M ecTh pacmMpeHHas CyTh U JONOJIHEHUE
teopembl Iludaropa, rie rHIOTeHy3a «C» €CTh CyTh TEXHHK M TEXHOJOTMH MPOCTPAHCTBEHHO—
BPEMEHHOI'0 IPe00pa30BaHuUs U BHIUMCIEHUE FEOMETPUUECKOT0 NnapaMerpa GopMbl 0ObEKTA.

HMMeHHO MO3TOMY CyTh (Uryphl (MPSMOYTOJbHHKA) KaK IMPHUPOIbI (U3NUYECKON BETHMUMHBI
IUIOINAAM — B 3TOM ClIyyae OTpa)kaeT I'eOMETPHI0 0O0BbeKTa, KOTOPbI mmeeT gusudeckyro cyTtb. Ho
KaTeThl «a u by cyTh pasnble. [Ipennonoxum, 4yto kareT «b» — cyTh TenecHblit MUp (IIPOCTPAHCTBO) U
u3Mepsercss B MM. A KareT «a» — CyTh OecTelecHbld MHUp (BpeMs) U M3MepsieTcsl B ceKyHaax (C).
Torna mpsAMOYTOJIBHUK — 3TO ToXe Oyner (usmueckuit o0vexT. Ho oH copmupoBan Bo BpeMeHHU
nyTéM eneHus (MU3MEHEHHUs1) TOro, 4TO €CTh ero ocHoBa. Ho 3T0 0aHO Qu3nyeckoe Teao U ero MoKHO
U3MEPUTH TEOMETPUUYECKH Kak Gopmy.

A umes ¢popMy 00BEKTa, BBIPAKEHHYIO CTPYKTYpPOH IPOCTPAHCTBA, JIETKO MOXKHO BBIWTH Ha
NyTh CO3JaHUA 3TOH (OPMBI Uepe3 TEXHOJOTHH U Cpelay €€ Co3laHMs. A 3TO U €CTh CyTh IPOIIECCOB,
npeacrapisironux coboit COAEPXXAHUE nannoro o6bekta. OOBEKT MOXKHO JIETKO IIPEICTaBUTh
BU3YaJbHO uepe3 MH(popMannio U yMCTBEHHbIH Tpya. [Ipu 3TOM naHHas BU3yaln3auus peajbHOCTU
OyzaeT npencTaBisATh cOO0M «MaIIMHY BpeMEHN». DTO 3HAUUT, YTO 3aMbICEN Yepe3 COOTBETCTBYIOIINE
pecypchl 3HaHUN, UHCTPYMEHTOB (OpyAud Tpyaa), KOJUIEKTUBHBIA TPy, pa3syM, HHPOPMAIMOHHO—
UHTEJUIEKTYyallbHO HMH()OPMAIMOHHYI0O HH(PPACTPYKTYPY MOKET HE TOJBKO BHU3YaJbHO OTPA3UTh
Oyaymmii Gu3ndeckuii 0OBEKT, HO U MPH HEOOXOIUMOCTH (PU3MYECKH ONTUMAIIEHO BOCIPOHM3BECTH
€ro, co3JaB [yl 3TOH LeNu, eciau HE0OXOIMMO, COOTBETCTBYIOIIYIO COLIMATIbHYIO HHYPACTPYKTYpy U
OTHOIIEHHSI ONITUMAIBHO BOCTIPOU3BO/ISIINE HAKOIUIEHHBIN pecypc 3HaHUH, HH(OPMAIIMK U HCTHH.

OTy CyTh B IaHHOM Cllydae OTpa)kaeT pa3Has IpUpoJa KaTeToB: IPOCTpaHCTBO U Bpems. U nanee
€CTh KaKOH—TO MEXaHU3M NpeoO0pa3oBaHMsl, KOTOPBIH MPUBEN K CO3AaHUIO JAHHOTO (DPU3MUYECKOTO
00BbeKTa. A MaTeMaTHKa — 3TO BCEro JIMIIb €ro KOJUYeCTBeHHas XxapakTepuctuka. Teopema [Tudaropa
MO3BOJISIET OIPENENUTh OJWH W3 IMapaMeTpOB T'€OMETPUH YTO €CTh BBIXOA M CBs3b C (pU3HMKOMH
MaTepHaabHOro o0beKkTa. M riaBHas CyTh BBIXOJA U3 MAaT€MaTHKH HECYIIyIO B ceOe eIMHCTBEHHBIN
KPUTEPUN — KOJIMUYECTBEHHYIO CYTh NMPUPOIHON CYIIHOCTH OOBEKTa MPEICTaBICHHOIO KOHEYHOCTHIO
CTPYKTYpPBbI IPOCTPAHCTBA U OECKOHEUHOCTBIO MPOLECCOB PEATMU3YIOLINX caM O0BEKT, €ro CBOWCTBA,
XapaKTepUCTHKH, TTapaMeTpbl BKIIOUass MHOTooOpasue ¢GopM U coaepkaHHs 3TUX 00BEKTOB. B aToM
CYTh OBITHSI M UCTHHBI, OJIHA U3 OCHOB KOTOpOH ecThb Teopema Iludaropa. A ¢unocopus ucTuHbsl B
TOH CBSA3M — 3TO KOTJa CJOoBa, MBICIH, J€ja, MaTeMaThka, (U3MKa U BCE OCTaIbHOE HUMEIOT
¢u3nyeckoe BbIpaXKeHHE B MaTepuaibHOU ¢opme. Eciu neno m cioBo oOperaroT MarepuaibHOE
BBIPaXXEHHE — 3TO U €CTh KOPOTKUM MyTh K UCTUHE.

[TosToMy 0OpaTMM BHHMMaHHME Ha OCHOBBI (PM3MUECKOTO JOKa3aTeibcTBa TeopeMsl [lngaropa.
PaccmoTpuM xapakrepHble MeTOAbl (UM3MUECKUX JI0Ka3aTeabCcTB TeopeMbl lludaropa, a Bmectu ¢
HUMHM U TIpUpoy 0a30BBIX MOHIATUI U ONPEIEICHNUN B MaTeMaTHKe.

Jluneiinas cTpyKkTypa nepudepuu KaTeToB M CKPBITHIX THIIOTEHY3 B KBajapaTe: X=a + b

A A
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Bo3bméM n1Ba kBazapaTa, MOJOXKUM OIWH Ha onuH. Ilpu sTomM oauH KBajgpar OyneT HMETh
BO3MOXXHOCTh JIMHAMHYECKH M3MEHATHCS 10 pasMepaMm (yMEHbLIATHCS/yBETUYMUBATHCS). 3aKOH
U3MEHEHHUs KBajJpara 3a7aéT €ro BpalleHHEe OTHOCUTENILHO LIEHTPOB KBAJIpaToB. BeplinHbI MepBOro
KBajJpara IepeMeIaroTcs Mo JHHUAM BTOPOro ksazipata. IloBepném ksampar Ha 360°, u orcrmemum
buznyecKyro KapTHHY, CBSI3aHHYIO ¢ TpeyroiapHuKamu [ludaropa.

[Ipu moBOpoTE OJHOTO KBajJpaTa OTHOCHUTEIFHO BTOPOrO — TMOJYYHM YETHIPE TPEYroJbHHKA
[Tudaropa u B LEHTpe KBajpaT TUNOTEHY3bl. [Ipu 3TOM pasMmepsl TPEyrojbHUKOB U KBajpara
M3MEHSI0TCA. B cilyuae, eciu yron moBopoTa u3MeHseTcs oT Hydis 10 360°, To umeem:

e Vron = 0% kater «a» = X, (rme X — cropona kBajpara), katet «by» = 0.
e Vron = 1% kxater «a» ymenbImaercs, katet «b» = yBenuunsaercs, puc.1.
eIIpu yrue > 0° 06pasyrorcs 4 Tpeyronbsauka [Tndaropa oxuH U3 kKaTeTos > 0.

< 135

180

X

270

Puc.3.

o ITpu yrne=45° xarer «a» paBeH,
katety «b». Ctopona kBaapara Y umeer
HaWMEHBIINE pa3MepPhl U = X2, puc.2.
IIpu »ToM 1ulomane kBagpara Y H
wiomanab 4 tpeyroabHukoB [lugaropa
PaBHBI MEXTy COOH.

eHa puc.3 mpeicTaBle€Ha cXema
[Tudaropa cocrosmas H3 KBajapara
THIIOTEHY3bl «c=X%», T/ie ¢ — cTopoHa X
a KaTeThl «a, b» o0pasyroT 1Ba KBaapara
co croponamu Y = X/\2. Oxun KBagpat
UMeeT LEJIbHYI0 CTPYKTYpy, ApYyrou
cocrout u3 4 TpeyronapHukoB [Tudaropa

e duznyeckoe JI0Ka3aTeNbCTBa
ATOM TEOpeMbl JIBa: CTOPOHBI JENATCS
nornojaM  (CKJIaabIBaeTCsl  KOHBEPT,
BEPILIMHBI KBajJpara X MOMEILIalTCcs U3
nepudepun B ILEHTP), OTpPE3alOTCS H
CKITa/IbIBAETCS BTOPOii KBajpaT Y2, puc.
2, 3. Ilpu 5TOM BCE, 4TO OBLIO C HAPYKU
CKpbIBae€TCS M 3aMEHsETCs HOBBIM: 1.
npsiMble  yIJIBI — TIEpEMElIaloTCcsl B
LHEHTp; 2. JHMHUU CKpBIBAIOTCH —
HaKpaJbIBasiCh APyr Ha apyra. Ilepsbrit
kBagpar Y2 — 5T0 OCTaBIIAsCA YacTh OT

KBaspaTa X2, a BTOpOif KBaJ[paT — ero IieJIast 9acTh, puc.2.

. JIpyroii crmoco6 JokasaTenbcTBa TeopeMbl Ilmdaropa — 310 KBagpar X2
paspesaercs 1o AuaroHaasMm (2 pesa), momyuaercs 4 tpeyronbHuka ITudaropa. Cnoxus ux
THIIOTEHY3aMH JIPYT K JPYTy — TONYuMM 2 KBaapata Y2 — B 3TOM Cllydyae KaIblii KBajpaT
KAaTE€TOB TPEYTOJIbHUKA — OYJET COCTOSTh U3 JIBYX TpeyrojabHukoB [Iudaropa.

e Ilpu Bpamennu kBaapata Y B o6macti yrios oT 45° 10 90° karer «a» yMeHbIIaeTcs 10
Hyns, a karet «b» yBemmumBaercst 10 1. KareTsl kak Obl MOMEHSUTUCH MECTaMH, a
KapTUHA KBaJpaToB, puc.l Mo KaxIoil mape MpuHsUIa acuMMeTpuuHyo (opmy. U
TONBKO mpu 3HadyeHuu yrios: 0, 45, 90, 135, 180, 270, 315, 360 rpagycoB kapThHa
KBapaToB puc. 1, 2, 3 mpuobpeTaer CTPOryr0 CHMMETPHIO, TAPMOHHIO 1 MHOTOOOpasue
KOHEUHBIX (POPM MPEACTABICHHBIX CYIIHOCTHIO HYJS (MaTepHaIbHOW KOMIIOHEHTHI —
MPOCTPAHCTBA) U CYIIHOCThIO OCCKOHEYHOCTU (MIPOIECCAaMH BPEMEHH — KOMIIOHEHTa
6ecrenecHoro mupa). [Ipu 3TOM OAHOBPEMEHHO MaTepuaibHas KOMIIOHEHTa — €CTh
cytb HACTULIA, a nponieccHast KOMIIOHEHTa — ecTh ¢cyTh — BOJIHA.

e BOJIHA - kak cyTh OectenecHOro Mupa — 370 d(uUpHasl CyIIHOCTh MaTepUaIHLHOTO
00BEKTa, KOTOpasi CYIMIECTBYEeT Ha MaTEepPHAbLHOM OOBEKTE W MOXET OCO3HaBaTh €ro.



@dusnueckas cyTb >(QHUPHON CYIIHOCTH MAaTEPUAIBHOTO OOBEKTa — ATO HUTEBHUJIHBIC
aToMsbl paszmepa ¢imokcos (10°).

e [lo3HaTh 3TOT MUp B OJJMHOYKY HEBO3MOKHO. He oiuH renuii, napp, repou, «3amTa, ux
JCHbTU U CO3JaHHAs HAa WX OCHOBE CHCTEMa TOTAJIbHOTO M BCEOOBEMITIOLIETO paOCTBa
3Ty 3aJiauy peuuTh (MOAHATH) He cMOryT. Jliist 3THX 1eneld HeoOXOAUM KOJUICKTHBHBIN
TPYI U pazyM.
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A Temepp HpeACTaBUM Ha JaAWHamMHKe pucyHka 1 cxemy Ilucaropa omHoBpemeHHo Ha 4
TpeyroibHUKaxX. Ha kakaoM KaTeTe HapucyeM ero KBaJparhl, puc.4. KateThl «a» u «b» mpeacraBum
pasHBIM BeTOM: «D» — «TPaHUT»; «a» — «Karmu Boas». [Ipu yrie = 0%, kagpat «a»=0, a «b»=X.

B »TOoM cnydae momyuaercss «kpect». B obmactu korga yrosn moBopoTa KBagpara «Y)»
coctaBnsget >0° u <45°, 1o xareT «b»=X ymensmaercs 10 X/2, a kateT «a»=0 yBenuuuBaeTcs 10 X/2.
[pu 3nauennn 45° xartersl pasHBI, «a»=«b». B 06macTu korma yroa moBopoTa KBagpaTa «Y»
cocrapmsier >45° u <90°, To karer «b»=X/2= «a» ymenbinaercs g0 0, a karer «an= X/2
yBeIu4MBaeTcs 10 X, puc.4.

B 31uX ciiydasx Mpl BUIUM JBONCTBEHHYIO ACHMMETPHIO IUArOHAJIBHO PACIOIO0KEHHYIO MUPOB:
TEJIECHOI'O u BECTEJIECHOI'O.

Ha puc. 5 mpexacraBieH BapuaHT, KOTJa KaTeTbl paBHBI «a» = «b». Takux BapuaHTOB 4,
cootserctBenno mpu: 45°, 135°, 225° i 315° (rpamycax). OHm cOOTBETCTBYIOT pHC. 2.
Puc.5 HarnsiiHo packphIBaeT MPUPOAY CIAETYIOMUX (PU3NIECKUX BETUUHH:

X2 — kBajpaT co CTOPOHOI X;

oY2=1X — KBaJpaT CO CTOPOHOH Y

eKBanparel «a» U «b» 00pa3ylOT NPSIMOYTOJIbHUKA — PACKPHIBAIOIIKE IPHPOIY
(bu3n4ecKoil BeIMUUHBI AIHHA.

eTakux BenMuuH — 4, U XOTA MO pa3Mepy U IUIOIIAJM OHU OJMHAKOBBIE, HO OHHU
CO3JIaI0TCS pa3HBIMU MCTOUHUKAMH U IIO9TOMY Pa3HBbIE.



o CrpykTtypa
¢urypsl cUMMeTpH4Has, HO CO3/JaHa OHAa AaCHMMETpHEeH  YHHMBEPCAIbHBIX
c(OPMHUPOBAHHBIX HA CTPUKTYPAX KAaTETOB «a» M «b».

Mep

Katetbl «a» u «b» pacKkpbIBalOT CyTh MPHPOJbI (HU3NYCCKON BEIMUUHBI «IJIUHA». DTO JBa
KBaJIpaTHKa PaBHBIX MEXIY
coboii. 1Ix xoymyecTBO 2 — 1
ecTh OCHOBaHue yncia. Eciau : b ' a

B KBajpate/Kybe (XZ/X3), v i
npupoja busnveckoit :
BEJIMYMHBI  «JITUHA»  HE 90 ‘ . (o)
packpsbiTa B TIOJTHOM
KauecTBe, OHA PACKpBITa
TOJILKO KOJIMYECTBCHHO, —
To Teopema Iludaropa,
chopMHUpOBaHHAS Ha

0-360

KBaj[pate

buznyecKoil BEIMYUHBI —

TIJIOIAb)

(mpupona

HarjsiaHo

&3

(¢ &)
(¢ 3]

JEMOHCTPUPYET BCIO TaMMy
Pa3HOO0OpPa3HBIX b
OecKOHeuHOCTell  MpUpPOIBl |
buszngecKoit BEITUYMHBI
«JUTHHA». Crpykrypa
busznIecKoit BEITUYMHBI
«JUITMHay Onarojapsi Teopeme
[Tuaropa BbIHECEHA Ha
nepudepuro  pucynka. U
TaKUX CTPYKTyp Ha yrie 45°
—4 wt. B Takom 06bEMe OHU
MOBTOPSIIOTCSL M Ha yriax
1359, 2250 315° rpaycoB.
Ha yrmax 0°, 90°, 180°, 270° u 360° cootBercTBeHHO KaTeT «b» Gymer=X n =1, a karet «a» = 0.
Ipu yrae = 0°, pucynok 4 npumet dopmy puc.6. ITomyuaeTcs cBoero poja Kpecrt, rie kateT «a» = 0, a
«b» = X. D10 «kpecT» TenecHoro mupa. OH UMeeT 4 Mepbl JUTMHBI YIBOCHHOM BEJTMYMHBL: 3TO KBaIpaT
kareta «by, BemmumHa Kotoporo =X, a karer «a» = 0. Ho mpu yBenmueHun yria — oOpasyercs
JBOMCTBEHHbI KpecT (puc.4) B KOTOPOM TMOOYEPENHO CMEHssl JApYyr Jpyra: YMEHbBIIAsCh,
TIPUPABHUBAACH APYT K JIPYTY U HCUe3as COBCEM KaTeThl «a» U «b» obpasyior puc.6. Eciu yron uz 0°
npespatmica B 90°, To kBampaThl «0» cMeHATCA Ha KBampaThl «a» U puC. 6 mpeobpasuTcs (LBET
rpaHuTa/KateT «b», CMEHMTCA Ha IBeT BoAb/KaTeT «a»). IIpu yrme 180° kpect crameT cHoBa
«TenecHeIM» (UBET TpaHHWTa). HO TpM 3TOM «KpecT» Mo CBOEH CYIIHOCTH OyAeT IHaMeTpaibHO
IPOTHBOMNOJIOXKHBIM. BCE UTO OBUIO MONOXKUTENBHBIM, CTAaHET OTPHUIATENbHBIM, a OTpULATEIbHOE —
MOJIOKHUTEIBHBIM. B 3TOM CyTh €IMHCTBAa acUMMETpUH — (HOPMHUPYIOIMIEH CYIIHOCTh CHMMETPHH,
rapMoHuH U eauHcTBa. IIpu yrie 270° kpecT cTaHeT cHOBa «MH(pOPMAIHOHHBIMY (IIBET BOABI). IIpu
yrie 360° KpecT cTaHeT cHOBAa BepHETCA B CBOE MCXOAHOE MOJNOKEHHE CTAHET «TENEeCHBIM» (I[BET
rpanuTta). Llukn acuMMeTpuu, CUMMETPHH, TapMOHUH, €IMHCTBA M MHOXKECTBAa pa3HOOOpa3uil Ha
OCHOBE CYIIHOCTEH OSCKOHEYHOCTH MH(OPMAIIMOHHOTO, M KOHEYHOCTEH TEIECHOTO — BBIPAKEHHOTO
MHOECTBOM pa3zHoo0pa3us — 3aBepiuT cBoil uki. Kak roBopur 3adpogorkuit FOpuit Hukonaesuy —
CyTh ()pPAaKTATBLHOCTH MOMO0MS, pa3MEPHOCTH, COMapa3MEPHOCTH U CAMOMOIO0MS — HE3aBUCSIINN OT
mo6oii mepel u MacmTaba cucteMbl. 3FOH roBoputr «Camonodobue na mepe Hegozmodicrho. Mepa —
UHCMPYMEHM aHANU3a NPOSAGNIeHUL, HO He CUHME3A UCMUHbL KAK M0o20, Ymo ecmb. A 5mo npupoonoe
€OUHCMBO NPAMO20 U KPUBO20, NpUYeM UOealbHO MAK, 4mo 6HYmpeHHee 0ObeMiem 6HeuiHee, d
8HeulHee — 6HymMpeHHee. (Ouamemp obvemaem eHewiHee epaujeruem)». VIMEHHO a3bl 3TOr0 €IMHCTBA
IPOSIBIIEHHBIE B MNPSIMOM M KPUBOM CHMMETPHUYHO/aCUMMETPUYHOIO €IMHCTBA IPEICTABICHHOIO
¢dpakranamMu GECKOHEUHOCTH OECTEeNEeCHOrO M NMpeodpa3yeMoro B KOHEYHOCTh OOBEKTOB TEJIECHOTO
MHpa, HO (paKkTarbHO 00pa30BaHHBIE B MHOKECTBE Pa3HOOOpa3uil — Kak pa3 U pacKpbIBAIOT KPECThI

180 225 270

Puc.5
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oOpa3yeMbie JIBOMCTBEHHOCThIO KaTeToB [ludaropa «a» M «b» — CyThb KOTOpBIX B €IUHCTBE
CYUIHOCTEH MAaTepHaIbHOTO W WH(POPMAIMOHHOTO — PACKPBIBAIONIETO Yepe3 3HaHWs, OOpaTHBIN
nporecc npeodpa3oBaHusi HHPOPMAIIMOHHOTO B TEJIECHOTO — 3TO pabora. Ho 3HaHus u pabora — 31O
pa3HecEHHBIE CYNTHOCTH TEJIECHOTO MUPA, 000OMEHHBIMH (hpaKTaJIaMH KOTOPBIX SBIISIOTCS TEIIECHBIC
CYUIHOCTH MaTEpUAIIbHOTO MHUPA 3TO «XO3SHCTBO» U «HACEICHUE», a MHPOPMALMOHHOW CYIIHOCTHIO
CTPYKTYPBI «XO3SIICTBO» SIBIISICTCSI CYIIHOCTh «IPAaKTHUKa», a CTPYKTYpPbl «HACEICHHS», SBIISCTCS
CYUIHOCTh «Hayka». Ho 3To Bcero numpb ManeHbKas Toiauka. OHa pacKpbIBaeT uyepe3 HpUPOAY
(U3NYECKUX BEITMYUH YPOBHS — JTMHA/TIIONIA]b IS TSILHOCTh KAXKIOTO YeI0BEKa  BCEX BMECTE.
YpoBeHb ke MPUpPOoIbl GPU3NIECKUX BEJIWYHH IUIOUIA1/00BEM — paCKpHIBACTCS Yepe3 CYIIHOCTD
TEJIECHOTO0 M OECTEJIECHOT0O MHPOB TIPEACTABICHHBIX JBOMCTBEHHOCThI0. OHHM  00pa3yror
YHHUBEPCAIbHYIO CHCTEMY KOOPAMHAT «IPOCTPAaHCTBO — Bpems». C e€ momompio co3gaéres B
MaTepHabHBIA 00BEKT. ITOT MPOIECC TPY/Aa U 3HAHUW PACKPhIBAET MEXaHU3M 00BEMHOTO MBIIIUICHUS
4eJoBeKa. JTO MyTh K KOJUIEKTUBHOMY pa3yMmMy M YMCTBEHHOMY Tpyay. VIMEHHO OT MO3BOJIUT
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NPEeBPATUTh MaTEPUATH30BAHHBIA MHTEIJIEKT YEIOBEUECTBA — B CYTh CTPYKTYPY (hpaKkTaaoB 3HaHUM.

A OHU B CBOIO OYepeab MO3BOJIAT BH3yaJlbHO NPEBpAIlaTh HA3BaHHBIX PECYPC YMCTBEHHOI'O
TPpyAa, 3HAHWUU, OMBITA... — B BU3YATU3UPOBAHHYIO MaTE€pPHUAJIbHYIO CYIIHOCTH OOBEKTOB M OBITHS
KOTOpBIE U OyJIeT BhICTyNaTh HHTep(helcoM B3auMOIEUCTBUS YEIOBEUYECTBA, CILIETasl B €MHOE LeI0e:
MPOILIOe, HAcTOsIIee, Oy MyIiee. A 4eIOBEYECTBO MPU ITOM MPEeBpaIiasch B eAHbINH COIMOOpraHu3M
HaJeNEHHBIA pasyMoM — OyJzieT mpeBpamiaThesi B cyonekT [Ipupoast 1 Muposnanus. M1 mexanuzMom



(GbOpMUPOBAHUS TAKOTO CYOBEKTa CTaHET WH(MOPMAIMOHHOE OOIIECTBO U TEOPHS €T0 CO3MaHUsI. DTOT
nyTh OyA€T OPUEHTHPOBATh M HAIPABIATH YEJIOBEUECTBO HAa CO3UAATENIBHYIO NEeSATeIbHOCTh. M 3TH
nporiecchl OyayT MPOUCXOAUTH B paMKaxX pealn3alliid MUCCUU U MpeIHa3HAueHHs KaXI0T0 YeI0BeKa,
€ro MOBCEHEBHOIO TPY/1a, 00YCIIOBIEHHOIO 1IEJIbI0, CYThI0, CMBICIIOM >KU3HH KaX/10T0 U BCEX BMECTE.

Takast JUHAMHUKAa MHOTOOOpa3Hii OTHOWICHHWH TEJIECHOTO M OecTeNecCHOro MHPOB B HX
JIBOMCTBEHHOCTH MAaTe€pUalbHOIO M HH(POPMALMOHHOIO OOOCHOBAaHHBIX 3HAHUSAMU U TPYAOM
dopMHpyeT acCUMMETPHIO, CHMMETPHI0O W MHOXECTBO pPAa3HOOOpa3wii B TEJIECHOM MHpE IpH
OeckoHeuHOCTH Mupa OectenecHoro. B 3Tom cyTh MexaHM3Ma OOBbEMHOIO MBIIUIEHUS, €r0 TEXHUKA
B3aMMHOT0 IIpeoOpa3oBaHus Tpya U 3HAHH, BKJIOYas pa3Butue conuyma, ero HTII, kynpTypsl u ap.

ITo daxty nmpupona ¢puznueckoil Mepsl 1aMHa (pHc.S) — BKIIOYAET 110 /Ba KBajapara. B enunune
TUIONIA/IA — UX 2, a B paMKax pasHooOpasus — 4. BcE KOHEUHO 3aBUCUT TaK)K€ OT BHIOPAHHOW CHUCTEMBI
KOOpJMHAT U OT BBIOpAaHHOIO HampaBieHus o0xozxa. B sTom ciiydyae 00bEMBI paboOT BBIPACTAIOT B
CTETIeHHOW (YHKIMHM, M OJAHOBPEMEHHO pacTEéT MHOMXECTBO BO3MOXHBIX pa3zHO0Opa3uili OJHOTO
00BEKTa, HAa OCHOBAHMM 4ero (KakuX AEHCTBUI U OTHOLLICHUI) 1aHHBIA 00BEKT CO31aETCs.

N ¢pakranbHblii (YyHKIHOHAT 3TOT0 pa3sHooOpazus MoxHO yBuaeth (¢ mosuuuii TUO), ecnu
IpOIIECCH, Mpe/icTaBlIeHHbIe Ha puc.l, 4, 5, 6 BOCIpOM3BECTH AMHAMHUYECKOM KapTUHKOM B opmare,
Hanpumep gif. Torma Mbl yBuIMM IUMHAMHUKY Teopembl [Tudaropa, mpeicraBieHHYH Ha KBaJpare
puc.l. W3nayaneHo Oymer kBaapat (puc.l), mamee depe3 KBaapaThl KaTeTOB YK€ Ha YIJe HOJb
IpaaycoB — OH TpuMeT hopmy puc. 6. Clienyromee n3MeHeHne yriaa ornuusoe ot 0°, mpencTaBuTh
JUHAMUYECKUH PUCYHOK 4, e Hadand (OpMHpOBATHCS HYJEBBIX Pa3MEpOB KBaJpaT KaTeTa «a» ¢
nBeToM Bofbl. IIpu 3TOM KBajpaT KateTa «b» HAYHET yMeHbIIATHCSA, a KaTeT «a» pactu. Ha yrme 45°
KBaJIpaThl CTAHYT PAaBHBI MEXKIy COOOM M MPeICTaBAT rapMOHHIO Mep JIUHEL, puc.S. C yrma Gonee 45°
KaTeT «a» OyzeT pacTH, a kateT «by» 6yner ymenbimaThes g0 Hyns. Ha yrie 90° — kpect puc.6 u3smMeHuT
CBOIO CYLIHOCTb KBapathl «D» (TEJIECHOCTH, 'PAHUT) 3aMCHHMB Ha KBAJIpaThl «a» (OECTENICCHOCTH,
Boza). Jlanee quHaMUKa KapTUHBI OyJIeT U3MEHSTHCS MO OMMMCAHHOMY yiKe CLIEHAPHIO.

N3 puc. 5 ciemyer, 4To CTPyKTypa CUMMETPUH IPOSIBIIAETCS Yepe3 CUCTEMY KOOPJMHAT Bpemsi/
npoctpancTBo. OHa )K€ BKIIIOYAET B ce0sl IBE CHCTEMBI CO3JaroImue 00BbeKT. M 3TH cHCTEMBI — ecTh
nuaroHanu kBazapata X. OHH, Kak U yHHUBepcaibHas LT—cucrema koopanHaT (IPOCTPAHCTBO/BpEMsI)
B3aWMHO OpPTOTOHAIIBHBI APYT Ipyry. Ho cyTh 3THX cucTeM B TOM, 4TO OHU «BUIAT» LT—cucremy,
TaK MOBEPHYTHI OTHOCHTENBHO €€ Ha 45°, Ho Kakaas U3 STHX CHCTEM He «BHIUT» IPYTYIO, TaK KaK OHU
TOKE TEePICHINKYISPHBIC APYT IPYTY.

WHTepecHbIM sBIsIETCS TOT (DAKT, YTO YUCIOBOW KOPEHb KaXJIOTrO0 W3 YIVIOBBIX 3HAaYCHUH
MIOJIOKEHHS KBaJ[paTa B CUCTEME KOOPIUHAT (TIPOCTPAHCTBO/BPEMSI) UMEET CIIEIYIOUINI BU/I:

e 45° — xopens 4+5=9;

e 135° —openn 1+3+45=09;
o 2250 KOpeHb 2+2+5 = 9;
e 315° — KopeHb 3+1+5=09;

AHAJIOTUYHASL CUTyalHs C IByMsI CUCTEMaMH, KOTOpPBIE CO3MAI0T (pu3mueckuii 00bekT. X cyTh
JMaroHaiy KBajpara (mpupoja pu3nyeckux BeJIMYMH — TUIIOTEHY3a):

e (0° — wucxomHoe 3HAaueHMe, TONOKEHHE OOBEKTA — KOODIAMHATHI B
IIPOCTPAHCTBE/BPEMEHH;

e 90° —xkopens =9;

e 180° — xopens 1+8=09;

e 270° — xopens 2+7=09;

e 360° — kopeHs 3+6 =9;

Kopenr «9» 310 cyTh reomerpuu. OCHOBa TaKOW T€OMETPUHU JIBE B3aUMHO OPTOTOHAJIHHBIX
cucremsl: [Ipupona u CoryM, a UMEHHO TO, YTO CO3J1aéT 00BEKT. B 3T0i CBsI3M MOCMOTPUM Ha caMu
OCHOBoMoJararomue uncina: 1, 2, 3,4,5,6,7,8,9,0. Ux kopeab paBer 1 +2+3+4+5+6+7+8 +
9 + 0 = 45 = 9. UHcTtpyMeHT ucuucieHuil — 3to Toxke 9. Ho uTo ke Torma Takoe ectb «9» ¢
¢u3ndecknx mo3unui? «9» — 3TO CYTh MaTepHUaTbHOTO OOBEKTa CO3/IaHHOTO JIByMsI CHCTEMaMH
«YEIIOBEK—IIPUPOAA», «HAceIeHue—x035icTBO». HOo 3TO Bcero Juimb COUMaNbHO/MPAKTUUYECKUI
YPOBEHb JESITEIbHOCTH YeNIOBEKa. A KaK MTOKa3aHO BhIIIE «9» — 3TO Tak K€ OCH CUCTEMBbI KOOPJIUHAT,
PaCKpBIBAIOIINE CYTh MPOCTPAHCTBO/BPEMS, U OHU YK€ OCH CHCTEMBI MO3BOJISAIONINE CO3aBaTh OOBEKT
MaTepHaIbHOTO TOJKA. B aTOM Marmdeckas cyth «9». E€ cyTh — popmooOpa3zyromas reomeTpus.



HNHaTepecHbiMu Oka3bpiBaeTcss pu3nka pacdéTHbIX popMyJ. OHH BBITEKAalOT U3 FeOMETPHHU

KBaJpaTa, NpeacTaBJeHHbIX HA PUC. 1, 2. ITO U ecTh PU3MUECKOe J0KA3ATEIbCTBA (POPMY.I.
CropoHa kBajjpaTa X = CyMMe KaTeToB a+h, Tor/a riomaap KBaapara X2 = (a+b)?.

U3 puc.1 cnenyer: X? = 2ab+c?. I3 MaTeMaTHKN W3BECTHO, uTO a2 + b?
= ¢?, (cyMMa KBaJpaToB KaTeTOB = KBaJpaTy TMIIOTeHy3bl). dusmueckoe
JI0Ka3aTeNbCTBO ATONH (opMmynbl ObUIO AaHO B cTaThe «MaTemMaTHuka,
busuka u ¢uiaocobus teopembl Iludaropa», pacckaz «Kpyribie
Kagean» (CM. puc).

U3 puc.2 u puc.5 ciemyeT: eciid OJMH KBaJIpaT BIKCATh BO BTOPOW M MpH 3TOM a=b, (KBaapatsl
TOBEPHYTHI PYT OTHOCHTENHHO pyra Ha 45°), To momyyaem HOBHII kKBagpaT Y2, €0 XapaKTepHCTHKH:
\X= KBajipary, CTOpoHa KOToporo = X%/4+ X?/4= 2X?4=X?/2, puc.4.
o Y2 =X2/2 — mnomans KBajpara Y.
oY = X/\2 — cropona kBagpara Y.
B sT0M ciyyae kBaapaT Y2 — 9T0 KBajpaT AMAroHaIb KOToporo = X.

Takum 00pa3oM Mbl HaOIkO1aeM MPUPOAY (PU3HUECKUX BEITHYHH:
e X2 5T0 KBaJpaT cTOpoHa KOTOPOro = X. ITO OUEBHIHO U JI0KA3aTEIbCTB HE TPeOyeT.
VX — o10 kBagpar (Y2 = X?%/2) cropona kotoporo Y = X/\2, puc.2, 5.
eHo uyro TOorma mpexcraBisieT coOoil mpupoaa (GU3NYECKOW BeaMuuHBI X? M3 pHC.S
cienyer, yto X — 9T0 jauHedka. OHa COCTOMT WX ABYX KBaApaToB, TJe KBaapaT — 3TO
YHUBEpCaJIbHAsT Mepa CYIIHOCTH TPUPOJbI 00BbekTa. MIMEHHO W3 TakMX KBaJpaTOB CO3JaHA
Mepa JnuHbL. Y ipupoaa 3Toi Mepbl IITHHBI — TI0 (GaKTy TOXKE eCTh IJIOIIA b,
 X? — 3T0 KBaapaT BHENIHHIT, a VX — 3T0 KBaapaT Y2 BIHCAHHEIA B KBagpaT X2 TaK 4To
JMaroHalib KBajpara co ctopoHoit Y = X, puc.2.
e VX BemmumHBL X — 3TO TaKas K€ BEIMYMHA 10 IUIOLIAH, HO OHA npeoOpa3oBaHa B
KkBazpar Y CTOpPOHa KOTOpOro = X/V2.
OTH BBIKJIAJIKH UCTUHHBI, €CJTM OCHOBAHHME YHCIIA PABHO «2».

Ho naBaiite paccMOTpuM TpuMep uHcla «9» MaTeMaTHUYECKH, 9K6ajlftmu7<06
HaIrpuMep: s ~
O X:9, //\\ )
o X%=81, e N
o VX=49=3 yr NE
o 3%=9 Vi N (g
o B otom mpuMepe Ml nveem: X=9, X?=81, VX = 3. K B Z
Orcrozma Bompoc uTo ke Takoe 3. Packpoem oTy curyammio | “f Al le
ypcen u3o0pasuB X=9, rme 9 — 310 OyAeT psAa KBaJApPaTHKOB B NE 4
xommaectee 9, X =( || | [ [ [ [ [ | ] ) Borom cuyuae N A
X?=81 — 310 OyneTr KBaapat cocTosmuii u3 9 nuuuit yncma X=9. Tak \\// Y
CO3MAIOTCS KBaApaT pHUC.7, W KOIMYECTBO B HEM KBaIPATUKOB Puc.7

(amcio) = 81. Torna uro Takoe 3? u 32=9?

9 — 9TO eNMHMIA IITHHBI = 9 KBaApPaTHKaM (YHHBEpCATbHBIM MepaM) i = X, Toraa V9 = 3 — 910
Tpu BroXkeHns B AuHY 9. IIpu 3ToM 3%=9 — 3T0 1 ecTh Te TP KBaApaTa KOTOPHIE BKIAABIBAIOTCA TPH
pasa B umuHy 9. Ha puc. 7 BeIIeniM 3TH KBaApaThl 3eNEHBIM BeTOM. OTCI0a CIeIyeT, YTO MPUPOAa
(bu3MUECKOil BETMIMHBI «UTHHA» MPEJCTABUTCSA HaM 3—s1 KBa[paTaMy KaXK bl U3 KOTOPBIX COJCPIKUT
B ceOe 9 KBaJpaTHKOB YHHBEPCAIBHBIX Mep. 3a 3TOW TPOWKOW B MaTeMaTUKE KOTOPOE €CTh MOHSTHE
«YHCII0» — 93TO eCTh yHHUBepcaibHas Mepa. OHa e eCTh CYIIHOCTh CaMOro OOBEKTa, U B ITY
CYIIHOCTh BJIOKEHO MOHSATHE «4YUCIa». A 3TO 3HAYUT, YTO YUCIO — OTO €CTh KOJMYECTBEHHAS
CYIIHOCTh (pu3nueckor mnpupoabl oObekTa. Ho maremaTwka TmateabHO OOXOIUT €€ CTOPOHOM,
3aMeHss BCE 3TO pa3sHOOOpa3ue 00BEKTOB HEU3BECTHOCTEH YHUBEPCATBHOM MEPOH «KyO».

HmeHHO «Ky0» 3TO €cTh Ta YHHBEpCabHAs — €UHAs: B3aMMOCBSI3aHHAs, B3aMMO3aBUCHMAsT
B3aUMOOOYCIIOBIICHHAs. CTPYKTypa Mep, MpHUpoAa (HU3MYECKHX BEJIMYMH KOTOPBIX IpEJCTaBIICHA:
mmHa (MMY), momans (Mm?), 066éM (MM°). Tlouemy mMeHHO Ky6? 1a OTOMY 4TO JIF000i 00BEM U
IPOCTPAHCTBO M3MepseTcsl KyOuKaMu, KBaJpaTHKaMHu M JTUHEeHKaMu U3 KyOukoB. IIpu 3Tom ¢u3uku
caMoro 00beKTa B MaTeMaTHKE HE TIPUCYTCTBYET.


http://www.skibr.ru/content/main/img/viki/mir-ie/pifogorTim-01.pdf
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Kpome Toro, uto ky0 sIBIsieTCSl YHUBEpCAJIbHOW MEpOil MpUpoabl (pU3NUECKUX BEIUYHH (TpU B
OJIHOM: JJIMHA, TUIONIAaab, O0OBEM) — OH TaKXKE PACKpPhIBAET (COAEPKUT B ceOe) yHUBEPCATbHYIO
(mpocTpaHCTBEeHHO/BpeMeHHYI0) LT—cucremMy KoopauHar, a Takxke MPeAOCTABISET YHUBEPCAIbHYIO
Mepy CO3JaHHYIO Ha OCHOBE OpThlI/pauyca «M». DTa Mepa MO3BOJSET CO3/1aTh Ha3BaHHBIE CTPYKTYPBHI:
NpSAMOYTONBHUK, KBagpaT, Ky6 (mmHa MMY, miomans Mm2, o6béM MM°). B atom cyTh
YHUBEPCAJIbHOCTU MaTeMaTUKH, a KyO — 3TO BCEro JMIIb €€ BCeoOIUi MHCTPYMEHTapHuil. DTO Tpu
OPTHI — OHU 3aMEHSIOT YHCIaMH (PU3UYECKYIO CYTh OOBEKTa, a TAKXKE ITO amIapar, MO3BOJISIOIINIL:

1. 006mayuTh CyHIHOCTH MaTEpUATBHOIO OOBEKTA, CO3IaHHOTO CTPYKTYPHOU CYIIHOCTBHIO
OTHOILICHWI MPOCTPAHCTBO/BpPEMsi B CTPYKTYpy YHHBEpPCAJIBHBIX Mep «KyO» (MMEHHO OH
MO3BOJISIET ONPEACIUTH TPU MEPBI: IIHHY; IJIOLIa/Ib; 00bEM);

2. IPOU3BECTU MOACYET KOJIMYECTBA ITHX CYIIHOCTEH (KyOMKOB) B TO BpeMs KOTJa 3TH
CylmHocTd Heu3BecTHble. Ho 3T0 yaen ¢usuku, a He MareMaTHKd. VIMEHHO mOTOMy, YTO
MaTeMaTHKa «paboTaeT» ¢ aOCTPaKTHBIMU MPHPOTHBIMU CYIIHOCTSAMH JHOOOro 0OBEKTa yepes
«4uCio» W MHCTpyMeHTapuil opT «X, Y, Z», U OpU 3TOM IMOJHOCTHIO a0CTparupyercss OT
(U3HYECKON CYIIHOCTH O0BEKTa — OHA, MaTEeMAaTHUKa — SIBIISIETCS YHUBEPCAIBHON MEpOil Bcex
Hayk. M 3TO Tak MOTOMY, YTO OHA MOXET MPEACTaBUTH JIOOOH HayKe TOYHOE KOJIMYECTBO
IPUPOJIHBIX CYIIHOCTEH, TEX YTO HECYT B ceOe UCTUHY OT IIpupo/pl U KU3HEHHBIX €€ 3aKOHOB.
A CYTBIO 3TOH YHUBEPCAIBbHOCTHU SBISIOTCS YHCIA, T YUCIO — CYyTh 0ObEKTOB PealbHOTO MHPA.

HmeHHO mo3TOMY BepHa (POpMYJIMPOBKA: «B KAXkK/10i HayKe POBHO cT0JbK0 Hayku, ckoJibKO
B Heil MATEeMAaTHKH, HO B Ka’K10i MaTeMaTHKe POBHO CTOJIBKO UCTHHBI, CKOJILKO B Hell (pu3uku,
U Ka)Kaasi IMBIIIM3anusA Oyaer 00/1a1aTh rI1yOMHHBIMY 3HAHUSIMU POBHO HACTOJIBKO, HACKOJIbKO
e YMCTBEHHBbIIl TPyAd M 3HAHMA — BH3YaJbHO CMOIYT OTOOpPaKaTh IPOCTPAHCTBEHHYI H
NPOLECCHYI0 CYIIHOCTH ((popMy M colepkaHue) KaxAoro (U3N4ecKoro o0beKTa CTPOro
HMUTHPYS M BU3YaJIbHO NPEACTABJSASA PH 3TOM 00beKTHBHYIO PeaJIbHOCTD.

A 3TO 3HAUUT, YTO YMCTBEHHBII TPYJ, 3HaHUSA M HH(pOpMAIMs yepe3 LelieBble QYHKIUU TPyAa
JIOJIE BU3YyalIbHO CMOTYT BOCIIPOU3BOJUTH (C MOMOIIBIO TEXHUKH) MaTepHalIbHbIII 00BEKT BO BCEX
€ro JIeTalsIX U TOHKOCTAX. A MMesl TaKOM «armapar» BU3yaJn3MpOBaHHBIX 3HAHUN — JIETKO peniaeTcs
3a/laya aBTOMAaTH3MPOBAHHOIO PEaTbHOIO0 BOCHPOM3BOACTBA ATOr0 OOBEKTA, NMPUUYEM HE TOJIBKO B
paMKax ONTHMaJIbHONW KOMIIOHOBKH 3aTpaT U PECYPCOB, HO M TJIaBHOE — MHIUBUYAJIBHO IPEICTABUTD
JUIsl TOTPeOICHUS KaXKOMY YeJIOBEKY WIJIM cucTeMe U 0e3 Kakux Obl To He Obl1o oTxo0B. Hanpumep,
YHHMTA3 MOXKET ObITh TAKMM «YMHBIM», YTO OH HE TOJIKO YJAJIUT U3 BaC OTXObl, HO OLICHUT 3/I0POBbE
U TIPEIOCTAaBUT HEOOXOJMMBIA M HEIOCTAIOIIMKA HANUTOK A OanaHca opranu3ma. Ho 3ToT yHmTa3
JIOJDKEH BKJIIOYATh B ce0sl MHTEIUIEKT Beel nuBuan3anuu. B atom cyts THUO.

VYHukanpHas 0COOEHHOCTh JAHHOTO MOAXOAAa W TO3ULMU B TOM, YTO Takas JEATEIbHOCTh
COLIMyMa, KpOME HalpsHKEHHOTo TpyAa U 001aJaHus TTyOUHHBIMU 3HAHUSIMU — CO3/1aET BUPTYaIbHYIO
peabHOCTh — Kak u3MepeHue. 1 3to mamepeHue OyaeT BKIIOYATh B ce€0sl CO3/aHHBIM (DYHKIMOHAT
4eJ0BEYECTBA M KaXK/bIH pa3 MPEJCTaBIATh €ro Kak 00BEKT PeaJbHOro MHpa B KOTOPOM HAaKOIIJIEHbI
3HAHUSI ITOTO YeJIOBEeUeCTBa. DTOT OOBEKT OyAEeT BOCIPOM3BOIUTHCA BHU3yalIbHO B JBYX (opmax:
IPOCTPAHCTBEHHOU CTPYKTYPbI B BUJE (POPMBI, U MPOLIECCHBIX CTPYKTYP B BUJIE COJIEPKAHUSI OOBEKTA.

Takast Bu3yanu3aius 0ObEKTOB M PEATHbHOCTH — CTaHET yHUBEpcalIbHOUW (popmoil mHTEpdeiica
Ul B3auMozeucTBus moaed. OHa OObEIUHUT B €IUHBIA pecypc: 3MOXH, MPOCTPAHCTBO, BPEMs H
COEIMHUT B €MHOE 1eJI0€ MPOIILIOe, HacTosIee U Oyaymiee. ITo OyAeT co3uaaTeNIbHbIN COLMYM U Ha
3TON OCHOBe OyAeT CO3[aH COLMAJbHBIN OpraHu3M, HaJeNEHHBIA PasyMOM BCETO yelioBeuecTBa. A
CO3/IaHHOE TpU 3TOM HH(POpPMAIMOHHOE 00IIecTBO OyaeT mpeBpauiarbes B cyOowbekT [Ipupoas:, u
CIIy>KUTh OHO OYJIeT 3ajjauam, LeJIIM YyCTOWYMBOTO PA3BUTHA KU3HU B paMKax ObITUS MUpPO3TaHHUSL.

OTO OCHOBa OCHOB OBITHSI U B HEM CYLIHOCTh MH(pOpMaLHOHHOTO 0ob1ecTBa. Oco3HaHUE ITOTO
IIyTH MOJIY4EHO Ha 3Tanax couuanucruyeckoro passutus B anoxy CCCP, e€ crpykryp BIIK CCCP.
HmenHO OHU obecriednBaiu MUp, TPYA, YECTh, COBECTh U CIIPABEAIUBOCTb. DTUM LEISIM CITYKUJT BECh
Hapon u rocynapctBo CCCP. MimeHnHo 3TH Kputepuu (popMHUpOBaIM HPAaBCTBEHHOCTh M JTYXOBHOCTh
mozaeil. Bo Bcex mepumnerusx ObITHS cOIMyMa Ka)aas JUYHOCTh CTPEMMJIACh HECTU U PacKphIBATh
IPUPOJIHYIO CYLTHOCTh YEJIOBEKA, BBIPAXKAEMYIO YepE3 LENb, CYyTh, U CMBICI JKU3HH.

Tak ObLT cPoOpMHpPOBAH NyTh, M MO3ULMS KOTOpbIE BBI3BAIM HEOOXOJUMOCTb CO3IAHUSA
aJbTEPHATUBBI Ui coluanbHOM Hayku, KoTopast CiIyKUT BIacTh UMyLIEH «oauTe». Ho 310 He snura —
a umrepckas Oyp:Kya3usi HCTOPUYECKH MOPOJAUBIIAsA CUCTEMY TOTAJIBHOI'O, OCHOBAHHOI'O Ha JEHBIAaX



pabcrBa. CyTh pabcTtBa — OecrenecHbId (pamu3M M TEHONHMJ[ BCErO YEIOBEYECTBA BO HMMsI HX
napa3uTapHON CYITHOCTH M CO3/IaHHOTO UMH MOTPEOUTEITHCKOTO O0IIeCTBA Mapa3uTOB/TIOTpeOUTENEH.

Tak OBLJIO OCO3HAHO MOHMMAHHE U HEOOXOIMMOCTh CO3/IaHUsI MHUIMATHUBHONW Haykwu, Toii, uTO
CITy>kuia ObI 3a YECTh U COBECTh MHTEpecaMm matepu [Ipupoae, Mupo3gaHuio u 3aKOHOM YCTOWYHUBOTO
pa3Butus Obitus. B aTom ocHoBa THO 1 oHa BeITEKAaeT U3 TIIyOMHHOU CyntHOCTH TeopeMsl [Tudaropa
— CyTb KOTOpOW HE TeOMeTpusi, a OCHOBa OBITHS XU3HHU, (uimocopuss yCTOWYMBOTO pPa3BUTHS
nuBmIM3anuil B popme cyonsextos [Ipuposr 1 Muposnanus.

B ocHOBe TeXHUK M TEXHOJIOTUW 3TOrO 3HAHUS — JIEKUT OOBEKTUBHBIM MUD, MPOSBICHHBIA B
KOHEYHOCTSIX MaTepUaIbHOTO MHUpPA, B €r0 pa3HOOOpa3uu — KOTOPOE CO31AETCsl YMCTBEHHBIM TPYIOM U
3HAHUSAMHU 4epe3 OECKOHEYHOCTh MPOIECCHBIX CyIIHOCTeW. MIMEHHO Tak co3maércsi Kaxablil 0ObeKT
pealbHOTO MHpa BO BCEHl raMme ero pazHooOpa3us 110 3aKOHaM rapMOHUH, CHMMETPUH, aCUMMETPUU B
paMKax eIMHCTBA CO3UIaHMs IPOTHUBOIMOIOXKHOCTEH, HE B YACTHBIX MHTEpEcax JI0Jeil U TeM bosee He
B MHTEpEecax BIACTBYIOIIMX «3JIMT/TIAPA3UTOB» U 32 UX HABOPOBAHHOE Y TPYASIIUXCSA NEHBIU. DTOT
MHTEJJICKTYalIbHBIM pecypc 4eloBedecTBa U JIIOJU — pabOTal0T B MHTEpecax 3aKOHOB YCTONYHMBOIO
pa3BuTHs Xu3HH, llpuponst 1 Muposnanus. 9To myTh U MHPOPMALMOHHOE OOIIECTBO B KOTOPOH
KQKJIbIIl 4EJIOBEK HMMEET YCIIOBHS, BO3MOXKHOCTb M CpElly MNPETBOPUTH B KU3Hb CBOIO MHCCHIO U
npeHa3HaYeHUEe JaHHBIe YeNIOBeKY npu poxxkaeHuu llpupomoit. B atom cyTs ¢uiiocodun TeopeMsl
[Tucaropa. dunocodus, TexHHKa, OBITUE — CYTh EIUWHBI: B3aMMOCBSA3aHbI, B3aHMMO3aBHUCHUMBI U
B3aUMOOOYCIIOBJIEHBI. 1 3TO HE 3aKOHBI HayKH, a CYIIHOCTh ObITHA. M riiaBHas ero ocHOBa BCE Taxe
teopema [Iudaropa.

Bropoii nyTh 10Kka3aTeabcTBa Teopembl Ilnparopa ¢pusnyeckum cnoco6oM nokasan Ha puc.8.

OTO TeXHUKA JETCHUS YIJa, UJIU OTIOBCKUH croco0. B MCXOIHOM COCTOSIHUU KaTeT «a» paBeH

90 c=X 4 0-360

< 135 A 315 >

180 225 270
Y Puc.8

0

| a Puc.9

THIIOTEHY3€ «C» U paBeH CTOpoHe kBaapara X. kateT «b» mpu stom =0. [Ipu BpaiieHun kaTtera «a»
OTHOCHUTEJIBHO MCXOJIHON TOYKH, C IPYroil CTOPOHBI KareTa — KarteT «Db» Toke moBopaumBaeTcs u
coxpansier yroin 90°. Takum obpasom cosjarorcs 4 TpeyronbHuka Iudaropa m KBaapaT pasHOCTH
KaTeToB «a» U «by». Eciam oauH M3 KaTeToB paBeH Hy0, TO BTopoit = 1 = X = c¢. B arom ciryuae



KBaJpaT pa3HOCTH KAaTETOB paBeH Kpaapary c> = X2. Ecnu kaTeTsl «a» U «b» paBHBI MexIy cobOi, TO
KBaJpaT pazHocTu = (), OH MpPEeBPaIIAETCS B TOUKY.

Ha puc. 9 npencrasieHo goka3ateinbcTBO TeopeMbl [Tugaropa BTOpbIM crioco0oM:

" KBaJIpaT «C» pa3pe3aeM, KaKk MoKa3aHo Ha puc.8 — moydaem 4 tpeyronbHuKa [Tudaropa
¥ KBaJ[paT Pa3HOCTU KaTeTOB «abhy.

"3 nByx TtpeyroabHukoB Iludaropa ckiagpiBaeM NPSMOYTONBHUK «aby, Takux
IPSMOYTOJIBHUKOB MOJTy4aeM JBa.

*OT OJHOTO MPSIMOYTOJLHUKA OTPE3aeM YacTh JJIMHOW paBHOM KareTy «b» u momydyaem
kBazapar «b?», Ha puc. 9 — 1Ber Boja.

»KBagpar «a» COCTOMT W3 OCTaBIIMXCS 4YacTeH KBaJgpaHTa THIOTECHY3bl «C»:
TIPSAMOYTONBHUK «aby + yacTh MpAMOyToIbHHUKA «ab» mMunyc 6e3 «b%» + kBaapar u3 pasHocT:
KaTeToB (a—b)?

N3 pucynka 9 nosryyaem cjieayioliue MaTeMaTHyecKre BbIPaKeHUs

o b?=ab—(a—b)b=ab—ab + b? b?= b?
o a’=ab+(a—b)b+(a—b)?= ab + ab — b+ a’>— 2ab+ b?; a’= a?
o c¢?=2ab+(a—b)?=2ab + a®— 2ab + b?; a% + b?

Ha puc. 10 npencraBiena tpaektopus ;
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HU3MCHCHUA BCPIINH KBajpara Pa3sHOCTH | 0-360

KaTeTOB «a—1», n3MeHeHue ero pa3mMepos
[PY CBOPAYMBAHHUHU B TOUKY.

Ipu ysemuuennu yrmna ot 0° go 45° u 90°
KBaJ[paT Pa3sHOCTH KaTeToB (a—Db)? m3MeHseTcs B
pasMepax — yMmeHpmasce g0 O npum 450
MIOBOPAYMBACTCS M CHOBA HAYMHAET PACTH JIO «C»

na 90°. TIpu 3TOM B HYNIEBOIi TOUKE NpH <1357 315 >
PaBEHCTBE KaTeTOB a=Dh TpaekTopHs TOYEK MEHSET
HalpaBlIeHUEe  JIBWKEHHS B JHaMETPAIbHOM
Hanpapyieann cootBercTsenHo ¢ 0° ma 180° u ¢ 90°
na 270°. TIpu a=b kBaapat rUmOTEHY3HI «C»
npUMeT BUJ M300pak€HHBIN Ha puc.9. KBagpar
paszienéH AByMs B3aUMHO NEPIEHIUKYISIPHBIMU 180 995
JIMarOHAISIMUA KBaJpaTa TUTIOTEHY3bI «C». . 270
X = a+b 4 v Puc.10
TPEyTOJIbHUKA TPU
b? |p ab CKJIaJIbIBAaHUU UX TUIIOTEHY3aMH JAPYT K JIpyry
a MOJTyYEHBI JIBa KBaJ[paTa
a KaTeToB, pHC. 3, 9, KOTOpbIe = KBapaTy 2.
pt Takum o6pasom Ha puc. 1 u Ha puc. 9
I NpeICTaBlIeHbl JBa  crmocoba  J0Ka3aTenbCcTBa
! 8 teopeMsl [Tudaropa. CTopoHsl nepBoro kBajapara X
= atb, a cTOpoHBI BTOpOro kBaapara X=c. [lpu
Qo .2 3TOM IUIOLIA/Ib MEPBOrO KBajpara OOJbIIe BTOPOTO
« d . Ha 2ab, puc.11:
[lepBsiit croco6 ¢buznyeckoro
J0Ka3arenbcTBa TeopeMsl [udaropa 3akmoyancs B
- TOM, YTO CTOpoHa KBajapara X = atb. B stom
Pyc1l CYUae Ksaapat X?=(at+h)? = a’+2ab+b?. Dusmka
ue. TAaKOIro J0Ka3aTeJIbCTBA 3aK/II0Yajach B TOM, YTO

kBanpatsl (a%) u (b?) pa3menaoTcs Mo JUATOHANH,

puc.11l Torma 3TH KBajpaThl J0OABIAIOT JBA MPSAMOYrojbHUKA ab WM 3TO ecTh 4 TpeyroJjbHUKA
[Tugaropa. Dta cxema Mo3BOJISAET HATISAHO BHIETh U MPOU3BOIUTH PACUETHI 110 BO3BEICHHUIO YHCET,
HanmpHuMep JPOOHBIX B KBajapar. HampruMep, BO3BeCTH B KBaJpaT 4HCIO «mi» = 3.142, Toraa momydum
CIIEYIONIYI0 TMOCIEI0BATENBHOCTh 3°+3%2*0.1440.14%2 = 9 + 0.84+0.0196=9.8596, morpemrHocTs
BBIYUCIICHUA IPHU 3TOM ONPCACTIACTCA KOJIUYCCTBOM OKPYTIISICMBIX YHUCCIIL.



IIpupoaHas CymHOCTh KATETOB
Ha npumepe mpsMoyronbka COCTOSIIEro MO IUIOMIAAM M3 JABYX TpeyrosibHukoB Iludaropa,
paccMOTpuUM TIpUPOIy KareToB, puc. 12. Karer «a» tpeyronpauka I[ludaropa npencrabnser coboi

CTPYKTYpPY TEJICCHOTO MHPA, KOTOPYI0 MOYKHO IMPEICTaBHTh
b2 c ¢busznyeckuM OOBEKTOM, HM3MEPATh MPOCTPAHCTBOM B MM.
JIroOo¥i pusnyeckuit 00bEKT UMEET 00BEM, a CIIeIOBATEIHLHO

— 3TO YacCTh IPOCTPAHCTBA.

Karer «b» Tpeyronpuuka Iludaropa npencrabiser
co00il CTPYKTypy OecTelecHOro Mupa, KOTOPYH MOXHO
i) MPEICTaBUTh GUZNIECKUM OOBEKTOM H MPOLECCAMU KOTOPBIE
: CO3/1aJIu IaHHBIN QU3nYecKuii 00beKT peanbHOoro mupa. Opta
3ajaHHas Mexny karetamu «ab» B Ilpupome — 310 ecThb
92 CyOaTOMHBIN MHp, WIM TOT pPECypc U3 YEro CO3JalTcs
aTOMBI, MOJIEKYJIBI U JaJie€ MUP MaTepUaIbHBIM.

B Mupe Counyma — 3T0 TOBaphl, CO3JaHHbIE JIFOJbMHU U
' | TO# CTPYKTYpOi#l, KOTOPYIO CO3/IaJI JIFOJY Ha MPOTSHKCHUH
. A CBOEH HMCTOpHUH, BKJIIOUYas HAyYHO—TEXHUUYECKHI Mporpecc,
Pucl12 | 2, ' HayKy, CUCTEMbl OpraHu3alluy, YIPaBICHUs U Pa3HOTO pojaa
' cpeny, B KOTOPOM YeJIOBEUECTBO CYIIECTBYET Ha MPOTSHKECHUHU
cBoelt ucropun. Takum o6pazom A Iludaropa kak runoresa NpeIcTaBiIeH TPEMS CYIIHOCTIMU:

® IPOCTPAHCTBO, KATET «a», U3MEPEHUE B MM. JTO Mepa JUIMHBI 00bEKTa «A»

® BpeMsl, KaTeT «b», U3MEpPEHHE B C. DTO YaCTOTHAs XapaKTepUCTHUKa mpoiieccoB (1/A) urorom
CTaHOBJICHHUS KOTOPBIX CTAI OOBEKT PeaTbHOTO MHUPa «AY.

® opTa, cybaToOMHBIN MHp. B MaTrepuanbHOM MHpE — 3TO PECYPCHI U3 YeTo CO3AaETCsi OOBEKT.

® UTOT IPOCTPAHCTBEHHO—BPEMEHHOTO Mpeo0pa3oBaHus, TUIIOTEHY3a «C» — 3TO (parMeHT

(hM3UYECKON CYITHOCTH MaTepHAIBHOTO 00BEKTa «A», MPENCTaBICHHOT0 TeoMeTpuieckoi (Gopmoii B

peanbHOM MHUpe.

o1 — o0Opa3 camoro cebsi: A*(1/A)=1. JIro00# 00BEKT peaabHOro MUpPa — ATO BCErIa CIUHMIIA —
9TO CYIIHOCTb OJJHOT'O Ka4YeCTBaA.

Karer «a» — 410 310 Takoe?

Ecnu xaret «a» ecth TelecHas (MarepualibHasl) CyIHOCTh (PU3MYECKOr0 00BbeKTa, TO KaTeT «by
(kpome mpolieccoB co3faHus) ecTb MHpopmMarusa o0 3ToM oObekTe. Cam xe pusnueckuii o0bekT A
(XapaKTepHCTHKA) — 3TO €CTh OpTa MEX/y KaTetamu «aby. Torna BekTop «b», pacKpbIBAIOIINI 3HAHUS
0 MaTepuaibHOM 00bekTa A — 310 ecth SHAHUSL.

Ho 4ro e Takoe Toraa ecTh BEKTOP «a» PaCKPHIBAIOIIHNI MOJHOTY MaTepUaIbHOTO 00BheKkTa A?
4TOOBI OTBETUTh Ha 3TOT BOMNPOC PACCMOTPUM BTOpOH TpeyroibHUK [Iudaropa B mpsmMoyroibHUKE
«aby». DTOT TpeyroJbHUK B MPSMOYTOJbHUKE «aby €cTh
JIMaMeTpanbHO MIPOTUBONOJIOKHAS aCUMMETpHUSI. a1 T\
Kaxngas Touka KareTroB HMMeEET JUaMETPalbHO
IIPOTUBOIOJIOKHOE 3HAYEHHE B paMKax Mep MaTepus b ¢ by

ur(opmanust. TIpu 5TOM MOpPSAMOYrombHHK «ab» 3T0 [gpra A T\
ujaeanpHas cuMMeTpus. Eciin kaTeT «a» M ero BEKTop

€CTh MaTepuaibHas CyTh 00BEKTa, Ta KATET «a1» U ero a
BEKTOP — 3TO MH()OPMAITMOHHBIN KJIIOH 3TOr0 00BEKTA. ’—7'

A Bextop «b1» 310 TPY I HEOOX01UMBII b ¢ b1
JUIs cO37laHusl 00bekTa A BMecTe ¢ MH(PPACTPYKTYpOit a [
oOmiecTBa,  KOTOpOE  MO3BOJSIET 3Ty  paboTy Puc13 ’j

BocripousBecTd. Torma opra A1 — 3TO TeXHHUYECKOE
peleHne + penieHne KOHCTPYKTUBHOE + TEXHOJOTHYeCKoe o0ecredeHne + MPOU3BOJCTBO M COIIMYM
BMecCTe ¢ ero norpedbnoctssmMu. Ecnu opta A u opta A1 — 3T0 CyTh ccTeMa OOBEKT U €ro MPHPOJIA, TO
opthl B 1 B1 — 9T0 CcyTh cucTeMa, KoTOpas criocoOHa BocIpon3BecTH 00BeKT «A». [Ipu aTom opra B
3TO «XO03MIICTBO» colMyMa crocoOHoe nHpopManuio 00 00BEKTe MPEBPATUTh B caM O0BEKT «A». A
opta «B» 310 OyneT «HacejieHHe», KOTOPOE peaTu3yeT TPy KOJUIEKTHBOB Ha OCHOBE CO3/IaHHBIX
TEXHOJIOTUH, PETJIAMEHTOB, IPOLIElyp, OPTaHU3ALUOHHBIX CTPYKTYp U T.A. A MH(OpMaIMOHHAs
CYIIHOCTh CO3/IaHHAsI HACEIICHHEM C BO3MOKHOCTSIMU TIPOU3BOJICTBA O0BEKTA — 3TO Oy/IET «HAYKAY.



[IpsmoyronpHUK  «ab» XOTS MO TwIomaau (TEeOMETpUH) €CTh CyMMa JBYX TPEYTrOJIHHUKOB
[Tudaropa, To mo ¢ynkmonamy — 310 yx)e 4 TpeyroabHuka Iludaropa, opueHTHpPOBaHHBIE B
TUIOCKOCTH MPOCTPAHCTBO—BPEMSI.

Puc.14

\

ITpeoOpasyem 4 tpeyronbHuka [Iugaropa puc.13 cregyronmm o6pa3oM CiI0XKHUB TEJIECHBIE OCH
OTpakarolllie CyTh MPOCTPAHCTBA «a» U «a1» B OJHY JIMHUIO, U OECTENIECHbIE OCH OTPAXAIOIINE CYTh
BPEMEHHU TOXKE B OJIHY JIUHUIO «b» 1 «b1», To monmyunm crenyrornyto cTpykTypy, puc. 14.

[Mpu npesparieHrn kateToB «b» B TOUKY, B 3TOM Cilydae KaTeT «a» MPEBpAIaeTCsi B OCh
CYUIHOCTh KOTOPOIl KOHEYHas (U3uYecKas CyIIHOCTh 0OBEKTa «A», Ha NMPHU 3TOM UX pazHOOOpazue
6eckoneuHo. Eciu ske Ha000pOT KaTeT «ay MpeBpallaeTcs B TOUKY, TO BEKTOp KareTa «b» dpopmupyer
0ECKOHEUHOCTh MPOIECCHBIX CTPYKTYpP CO3JaroIuil (u3ndyeckuil oOBeKT «A» U MHPOpPMalMOHHAs
CYIIHOCTB 3TUX CTPYKTYP TOKe O€CKOHEUHa.

Takum 00pa3oM Mbl MOJTYYHIN YHUBEpPCAJIBbHYIO MPOCTPAHCTBEHHO BpeMeHHYyIo LT—cucremy
KOOpJMHAT. JTa CUCTEMa KOOpAMHAT AWHAMUYHA. B mpocTpaHCcTBe OHA 3aHUMAET JII000€ MOJI0KEHHUE.
Ho »sta cucrema nmMeer emeé OAHO OPTOrOHANBbHOE (TPEThE) HampaBieHHE. JTO MEPHEHIUKYISP K
miockoctr LT. DTta ochk pesynprara. IMEHHO 3Ta OCh OMNpeNeNsieTcsl TEIECHBIM U OeCTeIeCHBIM
MHUpaMH. A cama yHHBepcallbHasi cUCTeMa KOOPJMHAT MpUOOpETaeT CyTh CTENEHHBIX OTHOLIeHUH. 1
310 yxKe Oymer cucrema koopauHaT LRTS. Dto m ecTs yHMBepcampHas cyTh CHCTEMBI KOOpPIHMHAT.
HNmenHo ona packpsita Bblgaronumucs Coserckumu yu€nbiMu: baprunun PJIL, Kyswenos ILI.,
bonpmakos b.E.

CyTb 3TOW YHHUBEPCATBHOCTH 3aKIIOYAETCS B TOM, JI00as U3 CUCTEM Mep U M3MEPEHHH MOKET
OBITH IIPEJICTABJIEHA Yepe3 PA3MEPHOCTH JIBYX BEJIMYHMH: IPOCTPAHCTBO, MM; U BpeMs, C.

B omimune ot JlekapToBOW CHCTEMBI KOOpAMHAT, HA3BaHHASI CUCTEMA MMEET BOCEMb 30H WU
CTPYKTYpHBIX oOOacTeil KOTOpble TMO3BOJSAIOT onucarh (usnueckoe wuzaenue. W kaxknmas ochb



IPOCTPAHCTBO M BpeMs HMEeT OWHApHYI0 XapaKTepUCTUKY C TeJNeCHOW H HH(POpMAIMOHHOMN
CYUIHOCTBIO. JTa HHPOpPMALUs OAHOBPEMEHHO M aCHMMETPUYHO PACKPBIBAET CYyTh OOBEKTA C Pa3HbIX
HampaBJIeHUH ero co3laHus W (YHKIMOHAJIHHOTO HA3HAYCHHs, MOTOMY KakK KakJas TOUYKa B
CMBICJIOBOH 00JIaCTH MMEET PA3IMYHYI0 (PU3MUYECKYI0O M MH(POPMALMOHHYIO CYHIHOCTb. ODTH CBSI3U
nepeKkpEéCTHBIC ISl KaKAO0H M3 JABYX CHUCTEM, KOTOpBIE CO3JAI0T (DPM3NYECKUN OOBEKT MPUPOIHOU U
COLMAJIBHON CYLTHOCTH.

OTO eAMHBIN KOMIUIEKC B3aMOCBSI3aHHBIX, B3aMO3aBUCUMBIX M B3aUMOOOYCIIOBIIEHHBIX CBA3EH
IPEJCTABICHHBIM CUCTEMaMH PEeAN3YIOIUMU (YHKLIHUOHAT «IPUPOAa—COLMyM—pealbHOCThY). U
5TO BCEro IHIIb yHUBEpCAlbHAas MPOCTPAHCTBEHHO—BpEMeHHas cucTema koopaumnat LRTS. A
BBITEKAE€T OHA M3 3JIEMEHTApHOro KyOa, CyTh €[MHas cucTeMa MNPUPOIbl (PU3NYECKUX BEIUYUH
MO3BOJISIONIAs U3MEPUTH JII000H M3 MaTepUabHbIX 00beKTOB. U npeacTaBisieT 3Ty 00JacTh HayKa.

Ho xy6 dopmupyercs cemetictBom chep. IMeHHO cdepa onpenenseT KyO mo BceM mapaMmerpam
u xapakrepuctukam. [loxoxe chepa — 3170 OoxKecTBeHHas! CYUIHOCTh ONTUMAIBHOCTH, MIPOCTOTHI, U
BCEOOBEMITIOIUX (PPAKTATIOB OBITHS PACKPBIBAIOIIMX UCTOPUIO (POPMHUPOBAHUS MATEPHAIBLHOIO MHUpa
U 0 aHAJOTUM C HEH — CO3JAaHHE COUMYMOM (PU3MUECKUX OOBEKTOB WM TOBApOB HAPOIHOTO
MOTPEOICHHS. ' PeanbuocTs [

Kak BuauM 3 npuBeAEHHBIX JaHHBIX TpeyroiabHUKOB [ludaropa
¥ UX TPSMOYTOJNBHUKOB, 00pasylolmux cucreMy koopauHat LRTS
CIIEZyeT, YTO «HOJIbY» — 3TO CyTh OECKOHEYHOCTH, a «OECKOHEUHOCThY
cytb Hymsd. I'me «womb» — »t0 IIPOCTPAHCTBO (LR, 00BEKT
pearpbHOTO MHpa), a «OeckoHeYHOCTh» — 3T0 BPEMS, wumm Te
TIpOLIECCH YTO CO3MAIOT AaHHBIH 00bekT (TS, mpomecchl M TO, YTO
C0311a€T, U MPOCTPAHCTBO, TIe CYHIECTBYEeT 00BEKT). BpeMs — 310 cyTh
coJiepKaHue 00beKTa peajbHOro MUPA.

Ha puc. 15 nmokazan emuanunbiii KyO (ctoponsl =X u =1). On
PACKpBIBAET CYTh JIByX CHCTEM:

o «[Tpupoga — 310 «ueIOBEK—IPUPOIA»
e «Counym» — 3T0O «HACEJIEHUE—XO3SICTBOY.

HwxHuit ypoBeHb Kyb0a — 3TO CyTh MaTepHalbHble OOBEKTHl («4eIOBEK—HaceleHne—
IPUPO/Ia—XO3SHUCTBO»), BEPXHUM («HPABCTBEHHOCTb—IIPAKTHUKa—/OyXOBHOCTb—HAyKa») — CYTb
UH(POPMAaLIMOHHBIE.

[TiockocTH, cexymue 3TOT Ky0 depe3 9TH CHCTEMBI, 00pa3yroT IPsIMOYTOJIBHUK pasmMepoM: b= by
=1; a=a1=\2; c=c1=V3. Dro Tpeyromsunku ITudaropa co croporamu: 1, 2, 3 (IOKa3aTeT CTENCHH) —
COOTBETCTBEHHO — ATO MPHUPOIa GU3NIESCKUX BEITHMUNH: JUTHHA, IJIOIIA b, 00BEM.

Opra ’—\ a 4 Opra } U3 puc. 16 cmemyer — anst mpUpOABI
«HpaBCTBeHHOCTE 3 «[lyxoBHoCTby| CBOFICTBEHHA «HPABCTBEHHOCTB» MOTOMY KaK
c IIpupona B cBoell OCHOBE — 3TO 3HEPro—
b by NOTEeHIMaIbHOe moje (3¢up) U3 KOTOPOro
dbopmupyercs cyOaTroMHBIH MuUp. A Mup
Opra s Opra Cy0aTOMHBIII — 3TO TMPOTOHBI U AIIEKTPOHBI
«Henosek» Cucmema «Mpuposa» (BBICOKO M HHM3KO TEMIIEPATYPHBIC CTPYKTYPHI,
«lIpupooar o0najaroe  MarHMTHO—2JIeKTPHUYECKUMU
cBoiictBamu). DTO U ecTb (QyHIaMEHT
Opra ar MaTepUalbLHOTO  MHUPa. CyOaTOMHBIH ~ MHUD
«MpaKTHKa /—‘ Opra «Hayka»|  co3maéT aTOMBI M MOJEKYJBl. A MOJEKYJIbl H
c aTOMBl — 3TO  yXX€ OCHOBa  MHpa

b bs MaTepHaJILHOTO.

CrpykTtypa

ora ’_/y a ,\_‘ Opra BBICOKOTEMIIEPATYPHOTO aapa u
«HaceneHve» Cucmenma «XO3AMCTBO» HU3KOTEMIIEPATypHOTO HJIEKTPOHA BKIIOYAIOT

B cebs 000m0uKky cpensl (ddupa) cBOiCTBa
KOTOPOI0 HM3MEHSIOT CBOEH DHEPreTUKOU,
nenas 3TU 00004YkuM — Ooyiee WM MEHee «BA3KHMU». OTH CBOWCTBA IO3BOJISIIOT 3JIEKTPOHAM
o0aaromuM BA3KOW 00OJIOUKOHM CO3/1aBaTh B JKHJKOH cpezie 00O0JO0YKH siipa — CBOU (ppakTaibHbIC
KONUHU, HO 3a CYET AMHAMUKHM UX BpallleHUs 00pa3yl0 HUTEBUIHBIE CTPYKTYpPhl. DTO HUTEBUIHBIC
arombl. MIx pasmepst durokc (107%°), sta Ta 06nacTs Ha UM MOCTPOEHO CO3HAHME, MEHTAIILHEIE

«Couyuym» Puc.16
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000JIOYKHM TeNa, U Ta OTPOMHAsl 4yacTb MHpO3/1aHus, YTO Ha3BaHa OecTenecHbIM MHUpPOM. VIMEHHO B
9TON 00NacTH COBPEMEHHas HayKa «CIy’KaHKa M TPOCTUTYTKa» CHJ CTPEMSILIMXCS K MHUPOBOMY
TOCHOJICTBY, NOTPEOJICHNUIO, TAPa3UTU3My — UMEHHO OHU co3aanu Llentp KyneTypsl u 3HaHuii — cyTh
KOTOpoOro «/IpeBHerpeueckoe XKpeuecTBo» U HCTOPUYECKU Y3yPIIHPOBAIIN CO3JaHHBIC YEIIOBEYECTBOM
3HaHUA B CBOUX IIPECTYIHBIX Leiix nepen [Ipuponoit, MuposnanueM, 4eJI0BE4ECTBOM.

[Ipobnema uenoBedyecTBA M HayKd B TOM, 4YTO OHHU CIyXaT BIACTb HUMYLIEH 3JMTE,
yIpaBiieHuIo, AeHbraM. Korzna otnenbHble yuéHble roBopsT o «lIporpamme riao0anbHON ONTUMH3ALUY
yhpaBieHus» — Opocas 3TO MJCK Ha pblYaXHbIE BEChl U B3BELIMBAsl CYyTh HAIMCAaHHOI'O BMECTE C
IpoeKTOM PuMckoro kimy0a — BHIMIIb MHIIYPY HECYpa3HOCTEH M CTPEMIICHHE CIIY)KUTh «CHIIE
COLIMyMay, a HE OTAATh CBOM JI0JIT, YECTh, COBECTh U BCce cuilbl Marepu llpupone.

['moGaneHO ynpaBisTh — 3TO Oe3yMue U HeBexecTBO. M nenats aToro Henb3s. Tem Goinee, koraa
NOJO0HBIE «YMHMKI» TOBOPAT O POJM «MEXHONIO2Ul, KOMOpble KOPEHHbIM 00pazom npeodopaszyiom
Mup, 06 udeanbHvIX 06veKmMax» BCE 3TO TOTAIbHAS aXWHEs. DT JIOAW OPUEHTHPOBAHBI Ha CITy)KEHUE
BJIACTH, YIIPABJICHUIO, ICHbraM — a HaJlo CiIy)uTh Beero nuinbs [IPUPOJIE. ITorpebnenuro — Het!

Hano onHo: yenoBek — 31o cyTh U cogepxanue [Ipupossl. Jla 370 MUKpOCKOIMYECKast POCCHIINb
JParoleHHOCTeH MUPO3JIaHUsI — ONpeeéHHAs CyObeKTUBHOCTBIO. YTIPABIISTh B PEATbHOM CIIOKHOM,
MHOTOTPaHHBIM MHUPE, TOCTPOEHHOM Ha OECKOHEYHOCTSIX TEJIECHOI'0 MHpa PaCKphIBAEMOI'O PECYPCOM
YMCTBEHHOI'O TpYyZa, BBIPAXXA€MOI0 B KOHEUHOCTSAX MaTepuUanbHOro oO0beKkTa/Hyssd. B Hyne cyThb
0ECKOHEUHOCTH, TAPMOHUH, MHOT000pa3usi, aCHMMETPUH, CAMMETPHH U (PAKTAJIOB PEAIbHOTO MHPA,
a B OECKOHEYHOCTH — HOJIb M 3TO CYTh B KOHEYHOCTAX OOBEKTOB pPEAJbHOTO MHpa. YIIPaBIATh
0ECKOHEYHOCTBIO, CII0KHOCTBIO, MHOT0OOOPa3ueM —3TO O€3yMHEe BBICIIETO MOPsIIKA.

OO11ecTBO U BIACTh — JIOJDKHBI pelIaTh €IMHCTBEHHYIO 33aJauy — CO3/laBaTh yCJIOBUS, CPELy U
BO3MOXKHOCTH JJIsl caMOpealIn3aliy JIMYHOCTH, CaMOpa3BUTHUSl CEMbH, KOJJIEKTUBOB, oOiiecTBa. Bcee,
KTO MBITAETCS YNPABIIATH — 3TO JIIOAM MOTEPSBIINE WIN HE UMEBIIUE YyBcTBa Mepbl 1o JleGery. U kak
ckazan Pexabex bopuc I'eoprueBud B cBoei mosme «JIeKTOpHHO rope» WX HAJ0: TPAHCIOHUPOBATH,
JUCIIEPrUpOBaTh, CHENIAaTh KOCOCUMMETPUYHBIMU, U alIbTEPHUPOBaTh. JKECTOKO, HO CIIPAaBEUINBO.

Kaxnprii 4enmoBek OT pPOXIEHUS TOJDKEH HWMETh Cpely VYCJIOBHM M BO3MOXKHOCTEH. A
peanu3oBath cebst 00s3aH B TOM, YTOOBI PAaCKpBITh CBOK0 MHCCHIO M peallu30BaTh COOCTBEHHOE
IpeaHa3HayeHue ganHoe eMy IIpuponoii npu poxxaeHun.

Kaxnas cembsi, Pox, denoBek — He JOKHBI UMETh TPYJTHOCTEH M MpoOJieM B MaTepHaIbHOM
JKU3HEHHOM TPOCTPAHCTBE — BCE (PU3HUECKOE 00eCTIeueHne ISl KaXKI0TO JOJKHBI ObITh CBOOOIHBIM,
OTKPBITHIM U OecriaTHeIM. U 3Ty 3a1ady AOKHO pemaTh 00LIeCTBO 3a J0JIT0 JI0 TOr0, KOTJa YeJIOBeK
POIUTHLCA U MPUAET B 3TOT MUpP. B 3TOM Mupe y Hero Bc€ AOKHO OBITh OecIIaTHBIM. DTO KaK BO3AYX
U BOJIa KOTOPBIMHU NpHpoJa oOecrieunBaeT Kaxoro. UeaoBek He JOIKEH OOPOThCS 3a CBOKO KHU3Hb U
BbDKMBaHME. OHO JOJKEH camopealin3oBatbes U cinykuTh Ilpupone u Muposnanuto. B sTom cyTh
MH(}OPMaIIMOHHOTO 00IIIeCTBA.

A 4YenoBe4eCTBO B IIEJIOM — JIOJDKHO pellaTh €IMHCTBEHHYIO 3ajady — 3TO 4Yepe3 CBOM
MaTepUaIN30BaHHbIH YMCTBEHHBIM TpYyJ, 3HAHUS, ONBIT, KOJUIEKTMBHBIM pa3yM — BOCIPOM3BOAMTH
BU3YaJIbHO pealbHBI MHp B CTPYKTypax €ro opmsl M cojaepkaHus. VIMeHHO Takas BU3yanu3anus
peaJbHOro MHpa — CTaHeT MHTep(elicoM B3aUMOICHCTBUS UYEIOBEYECTBA U HE TOJBKO B pEalbHOM
BPEMEHH, HO U B €IUWHCTBE IMPOLUIOro, HacTosAlero, Oyaymero. Takas Bu3yanu3anus 0ObeKTUBHOU
PEATBHOCTH — CTAHET CUCTEMOM Y4€Ta U KOHTPOJIS CO CTOPOHBI CO3UAATENBHBIX CHII pa3BUTUA. B aToM
CYTb TEXHHMK CaMOpEaTN3allii JIUYHOCTU U TEXHOJIOTUI caMOpa3BUTHUs OOIIECTBA B LIETOM.

Hayka nomkHa ci1ykHMTh HE BIAacTh UMYLIMM rocroiaM — oTopocam venoBedectBa. OHa JT0KHA
CILy’KHTb TOMY, YTOOBI YEJIOBEUECTBO NMPEBPATUIIOCH B eqUHBIH COLMOOPraHu3M HaJeNEHHBIN pa3yMoM
u 3ToT CollMOOpraHu3M JI0JIKeH cTaTh cyobekToM [Ipupoasl 1 Mupo3aanus, pemars 3aa4d 3aKOHOB
yCTOMYMBOrO pa3Butusa JKnu3Hu B Mupo3aaHuu, Tex 3aKOHOB, YTO CO3/1aJIM YEJIOBEYECTBO B TOM YHUCIIE.

Jl1s 3TOrO HaykKa JAOJKHA OTKA3aThCsl OT MOJEJEN U TEXHUK MOJEIMPOBAHUS, a B3Th B OCHOBY
0ECKOHEYHOCTh peajlbHOr0 MHpa, CO BCEM €ro MHOroodpaszueM. MIMeHHO 3Ty 3ajjauy pelaeT npupoaa
¢u3nueckux BeNMYMH C(HOPMUPOBAHA HAa OCHOBE TEXHUK OOBEMHOIO MBIIUIEHUS «chepa/Kyoy,
(GbyHIaMEHTaIbHOI OCHOBOW KOTOPBIX BBICTYyMaeT (pakTaibHas CYyIIHOCTh pEAJbHOI0 MHPAa,
reOMETpHsl KOTOPBIX PACKPBIBAETCS YHCIAMHU M MPOCTPAHCTBEHHO/BPEMEHHOH CYITHOCTHIO TEOPEMBI
[Tudaropa.

C ysaoicenuenm,
Xaituenko Bnaoumup Anexceesuu, asmop meopuu OMKpbimo2o UHGOPMAYUOHHO2O
obwecmsa, eenepanvisiii oupexmop HIID « CKUBP», npoexm CTKC, mema «llepcnexmusay,
Poccus, Mockea, Muimuwyu,05.08.2020. ITamams, Onee Bacurvesuu Xpomaues.
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