B.A. Xaiiuenxo. I'enepanvusiii oupexmop HII® OO0 « CKUBP», asmop meopuu omxpuino2o
unpopmayuonrnozo obwecmea (LTHO), unen koppecnonoenm MADBII, unen Pycckozo ¢unocopcrozo
00wecmea uHMICeHep Omoena analusa IKCnayamayuonnol naoéxicnocmu (OA9H), AO «Memposazcoumaury

@Ou3nyecKuii KBAAPaT — 3TO IJIeMEHT HAYKH 10 M3YYEeHUIO CYIIHOCTH
NMPOCTPAHCTBA B 00bEKTAX PeaJIbHOI0 MUPA

Yro MBI 3HaeM O KBaJpaTe, O MPOCTHIX BEIaX, KOTOPHIE «IEKAaT Ha IOBEPXHOCTH» B TOM YHCIIE
1 0 (PU3NYECKOM KBajJpare? Kakue 3HAHHs HaM JIOCTYIHBI B 00JaCTH M3Y4EHUS MPOCTPAHCTBA KaK
cymHocTH [Ipupoast 1 Muposnanus? MiMeer i KBaapaT OTHOIICHHE K HOHMMAaHHIO, 3HAHUIO JTIOICH
ycTpoiicTBa Mupa Marepuu? M kak Hayka u oOLIECTBO PELIAOT AAHHYIO 3a1auy?

Hayuno-nipousBoacteennas ¢upma OOO «CKHWUBP» sBmsisice xpanutesnem, jepikareiem
riyounHbix 3Hanui B oomactu BITK CCCP, u 6onee 30 et 3aHMMasCh HayYHBIMU pa3paboTKamMu, U
otMmeuast cBoi 26 nens poxaenus (25.04.2026) B coBpemeHHOM Poccun — packpbiBaeT (QU3HYECKYIO
CYIIHOCTb YCTPOMCTBA COIIMYMa, U €0 EAMHCTBO ¢ (PU3NUECKOI CYITHOCTBIO ycTpoiicTBa [Tpuposst.
Ho coBpemenHast Hayka He MPUHUMAET 3TO BO BHUMaHUE ¥ HE MOOUIIM3YET JIOeH Ha UX pElICHHUE.

UYenosek, counym u [Ipupoaa B3auMocBsi3aHbl, B3aUMO3aBUCUMBI M B3AUMOOOYCIIOBJICHBI. JTO
OJIHO LIEJI0€ XOTS CUJIbl BIACTH U YIPABIICHUS BEAYT UEIOBEUYECTBO IO MYTH MOTpPEONIeHUs U HE
pacKphIBAIOT Tiepe OOIIECTBOM HMCTUHHBIEC co3uparenbHbie 1einu pa3putus. A HIIO «CKUBP» B
pamkax npoekta CTKC, tema «llepcniektuBa» moctaBuiia cebe Takyro 3a/ady U JOCTUTIIA B STOU
o0acTv 3HaHUI — OOJIBIINUX YCIIEXOB, TITYOOKUX OCHOB Ha CTOJBKO, UTO OHHU «KOPOOSITY COZHAHHE.

A 3TO0 BCEro JIMIIb: CIUSHUE 00Pa3HOr0 MBILIUICHHS U JOTMYECKUX (QYHKIIMOHAIBHBIX 3HAHUH.
B pe3onaHce OHM pacKphIBarOT AJIsl YEJIOBEKA €ro MpeJHa3HAYeHUE U MUCCHIO; UX 33Ja4y «BEPHO U
IIPEIaHHOY» CIIYXKUTh 3aKOHY YCTOWYMBOIO pa3BUTHSA. JIIOIM JOJDKHBI CTOATH HAa 3aLLUTE JKU3HU
LUBUJIN3ALUY «UEJIOBEK-Pa3yMHbIN», UCKIIOYUTh €€ CMEPTHOCTb, U 3TO BO3MOXHO, HY’KHO U BaXHO
— MOTOMY YTO UCTMHHA — OHa BeuHa U OeccMmepTHa. Y muBMiIM3anus Toe JTOJKHA OBITh TaKOH.
OT0 riaBHas Ledb U 3aJa4a Jroel u yenoeuecTBa! OHa B 3HAHUSX, B OPYIUSAX TPyJa HOBOTO THIIA,
T€ YTO MO3BOJISIOT aBTOMATU3UPOBATH TPOM3BOIUTENbHBIE CHIIBI O0IIECTBAa. DTO OOIIECTBO IJe BCE
BMECTE, KOJUIEKTUBHO OyJ1yT, OPraHU30BaHHO U IPY>KHO OyJIyT CIIYKHUTh UCTHUHE, co3/1aBiei Ku3Hb.

Benp uenoBek — 3TO HE TOJIBKO MPOAYKT coinyMa. OH, Ipex/ie BCETo, AparolueHHOCTh, PECYPC
nesien u 3amady, co3nanuslii [Ipupoaoit 1 Mupo3nanuem, Uiv KTO TaM y HUX €lI€ €CTh, Ha3BaHHbIE:
Tsopiiom, borom. BaxxHo TO, 4TO HCTHHHBIE 3HAHHS UMEIOT 000CHOBaHHE UX B (U3UYECKOM pecypce.
A u3BecTHas Hayke enHUIA u3MepeHus: — spinsercss kyoom. Ho «THO Obu1o mo3BosieHO» MO3HATh
(bu3MYECKYIO CYIIHOCTh 3HAHUU, BKIIOYas ¢opmynsl. OHA yCTaHOBHWIIA, YTO MCTUHA €CTh TO, YTO
CMOTJIO OOPECTH B MPOIIECCE CBOIO (PU3MUECKYIO PEaTbHOCTh. DTO 3aKOHYCHHBIN ITUKII Pa3BUTHS U
€ro M3y4YeHUE BKIIFOYAET IMyTh KOJUIEKTUBHOIO IMO3HAHUS HA3BAHHBIX UCTHUH CUJIOW COLlMyMa.

Du3nvecKuil KBaApaT — 3TO HHCTPYMEHT U OCHOBA IJIyOMHHBIX 3HAHUN. OH HYKEH U

MO3BOJISIET MO3HABATH 00bEKThHI PeaJIbHOI0 MUPAa MATEePHUH.

Pazbepém cTpykTypy «buznueckuil KBaapar»? Kakue peallbHble 3HaHHs OH HECET O
MaTepuu? U Ha Y€M OrpaHUYHBaeT opuInaIbHas HayKa CBOIO o0jacTh 3HaHUi? [louemy
HayKa UCIIONIb3yeT abCcTpakTHBIC (GUTYPHI, @ HEe (PU3HKY PealbHOTO MHUpA? YTO 3aKIFOYECHO
B 9TOW aOCTpaKIMU: YHUBEPCATHHOCTh WIIM CKPBITHI 3HAHUS? 3a0JIOKUPOBAHBI HHTEPECHI

Puc. 1 .
moneit? [louemy Hayka OJIOKMpYeT yMEHHE W 3HAHHS MO peajn3aluu KOJIICKTUBHOTO

TpyZa, [0 BceoOIIel co3uaaTeIbHON e TEIbHOCTH BO UMSI yCTOMUMBOTO pa3BUTHS.

KBaapar — 310 aeMeHT Ky0a, ero ctopoHa. OH Hec€T B cebe MHOTHE 3HAHUs, U OHH JIeXKaT Ha
MOBEPXHOCTH, TaK KaK KBagpaT — 3TO 3JEMEHT KyOa, a (pM3M4ecKHil eIMHUYHBbII Ky0 — 3TO
CTPYKTYpPa YHUBepCaJbHOH eAMHbI M3Mepenus. Jleno B ToM, uro B [Ipupone mo0oif oObekT
MaTEepUH 3TO €CTh equHuIA. 1 Apyrux yncen B MaTepun KpoMe €TUHUIIBI HE ObIBaeT. XOTs UX JECATh
mudp kak B Hayke. Ho Bce octanbHble OeBATh LU(p OTpakatoT cBorcTBa [Ipuposl XxapakTepHble
JUIsl 00bEKTa MaTepur. B 4acTHOCTH, 3TO «eIUHUYHBIN KBazpaT». UTo OH coboil nmpeacrasiser? U
410 MbI 0 HEM 3HaeMm? Kakue 3HaHUS 0 KBaapaTe U eIMHUYHOM KyOe — Hecér TUO?

Uto Takoe eAMHUYHBIA KyO, €IMHUYHBINA KBaJpaT M YTO TaKOE €IWHMIIA BOOOIIE C TO3UIINMN,
UMEIOLUXCA y HAaC 3HAaHUN? TIoYeMy NPOU3BEICHUE EANHMI] BCET1a = €AUHULIE U MEHBILIE UX CYMMBI.
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Uro 3a aTuM ckpbiTO U moueMy? Kakue mudper ects B Hayke u kakue B [Ipupone? Uto onu coboi
npencrasisioT? Hecyr nu B cebe pusmueckue coiictsa [lpupomsl, u kakue?

Ha puc. 1 npeacraBieH eIMHUYHBINA KBajgpaT (CTOPOHA €AMHUYHOrO Ky0a). OH BCceM XOpoIlo
M3BECTEH, HO KAaKHe CBOMCTBAa M 3HAHMS KBaJApaT HECET B cebe ¢ MO3MUMN YCTpoicTBa (U3UKU
MaTepuu — 3TO Majo KoMy u3BecTHO? Ecnm ky0 Kak eQuHMLA U3MEpeHHs olpenesseT o0bEM
U3JIENNs, TO TIOYEMY OH HE MOXKET PAaCKpPhIBATh 3a CUET 3HAHUN U Tpy/a JroAel — npupoxy (pu3uky)
o0bEMa 3Toro u3aenus. IMeHHO 3TOT IyTh Mbl B3JIM HAa BOOPYXKEHHE, B35IB 32 OCHOBY HE BEIUUYHHY,
a ¢usmueckuii Kyd ¢ ero cpoiictBamu IIpuponst 1 Muposnanus. M 3Tu cBeeHUs B 3TOM CiIydae
JIeKaT Ha TOBEPXHOCTH, HO TEM HE MEHEE 3HaHUs, KOTOPbIE OHU HECYT B c€0€ — XOPOIIO U HAJEKHO
CKPBITHI KOHLENTYaJIbHOM cuUcTeMBbI cocnoBus Kpedectsa. M 370 Tak MOTOMY, 4YTO HaM BMEHWIH
noHsATue «KpeuecTBo» 4eM-TO MUCTUYECKUM IPOIIIBIM, HE HACTOSALIUM.

B 3TOM 071Ha U3 TEXHUK OECCTPYKTYpPHOIO U OECTEIECHOro BO3AECHCTBHS Ha JItOJIEH, KOTOphIe
MPUHUMAIOT ATO 332 HCTUHY U JIaXKe HE 33/1al0T BOIPOC, a TaK Jik 3T0? Y B 3TOM HanpaBiIeHUH 00JacTu
3HaHU JII0AM OTKIIFOYEeHA U He paboTatoT. COOTBETCTBEHHO JIIOAM HE UMEIOT ycIexa.

Ky0 u kBaapar B opuuHaIbHON HAVKE.

B o¢unmansHOl Hayke Ky0 — 3TO equHHIIA 00bEMa, KBajJpar — eauHuIla riomand. OHu
O6€3J’II/I‘I€HBI, HEC CBS3aHBI C HpI/IpOILOﬁ Marepuu, Tpyaa U 3SHAaHUAMUA JOCTYIIHBIMH JIFOJAM.

Ho xy0 orpaHuueH MIeCThIO0 KBaJpaTaMu, OrPAaHHYMBAIOIIMMYI YacTh MPOCTPAHCTBA, KOTOPOE
BKIJIFOUaeT (pu3mdeckuii 00beKT. OHO e BKIIOYACT B 3TOM 00BEME MaTepuu €€ IPUPO.Ty, KOTOPYIO
MOJKHO BOCIIPOU3BECTH Uepe3 3HAHUS M YMCTBEHHBIN TPyJa KaK pealbHOCTh C IIOMOIIBIO MEPHI.

OO0BEM 3TOr0 MPOCTPAHCTBA B (PU3NICCKOM OOBEKTE MCUMCISAETCS B KyOax, a IUIomanb B
KBajparax, noyemy? [lnomans 6azupyercs Ha Mepy €IUHUILY IIHHBL. HO TakuxX eMHUI] B KBajIpare
yeThipe. A 3TO YK€ HE TOJIbKO Mepa, a eauHbld 1ukiI. OH B3aMMOCBSI3aH, B3aWMO3aBHCHUM,
B3aUMOOOYCIIOBIICH. 1 OH sIBISIETCS DJIEMEHTOM 00BhEMaA B TPOCTPAHCTBE (PU3UIECKOTO Tea.

Yro Mbl BuauM B KBajapare? U uro ckpbiTo, HeBuaAMMO? Kakue cBoiicra?

B kBazpare mpocMaTpHBAarOTCS YETHIpE CTOPOHBI (JIMHWH), YEThIpE BEPIIUHBI, W YETHIPE
MIPOCTPAHCTBA, OIPaHMYCHHbIE ABYMsS JIMHUAMH, KOTOpble 0Opa3yroT mpsmoi yroin. Ho 3To He
IpAMO#i YToJ KaK HaseiBaeT ero Hayka! IIpamoit ato npsamas (180°), a 90° sto patwerit yron. I'ne 90
9TO UcTHHA 11enoro (9 — uctuna, 0 — nenoe). C 0JJHON CTOPOHBI, 3TO 00BEM (HU3HUECKOTO OOBHEKTA, C
napyroii — ¢Qusuka MaTepuu oOBeKTa O 4€M pedb, U TPEThE ITO MPOCTPAHCTBO MUpPO3IaHHUS,
IIPOHU3BIBAIOLIETO JAHHBIH 00BEM € €ro CTPYKTYpPOH, apXUTEKTYpPOi M 3HAHUSIMH O IIPOCTPAHCTBE.

Takum 00pa3oM, K pacKpbITBIM HaMH CBOWCTBAM JJIsl KOTOPBIX OIPENENSETCS TUIOMAAb U
00bEM: (pu3MUecKass KOHCTPYKLUS U3JIeNus 0 4éM UAET peub; (pu3Kuka MaTepuu 3TOro u3zenus (ero
MPHUPOJIa); IPOCTPAHCTBO KOTOPOE SIBISIETCSI CYTHIO BOIIPOCA JOOABISETCS Y€TBEPTOE CBOMCTBO —
9TO 3HAHUS JIIOJeH 10 Ha3BaHHBIM BOIpOcaM, UX (P (EeKTUBHAS U pe3yIbTaTUBHAS AEATEIbHOCTD,
OCHOBAHHAas Ha YTHX 3HAHMX. B 5TOM eTMHCTBE TakKe 3aKIIF0UeHa U €CTh CYTh yeioBeka. Kak Buaum
XapakTepHas Iudpa KBajpaTa 1 yesoBeKa ornpeensercs Hudpoit «4». M 3To HUKI: IpocTpaHCTBO-
BPEMS-TIPOCTPAHCTBO-BPEMSI B IIPSIMOM M OOpaTHOM HaIpaBJICHHU.

Bepmmna kBagpaTa — 9T0 Tauka WM 3JI€MEHT 00pasa camoro cedst (A*1/A). DTo CyITHOCTHBIH
AJIEMEHT pealibHON (PU3UIECKOM CyTH 00bekTa. JlaHHas ToUKa 3TO 0JIHA U3 OECKOHEYHBIX MHOYKECTB
TOYEK, KOTOpBIE 00pa3yloT U Jiexar Ha cdepe. A 3Ta chepa onuchBaeT U 0opasyeT pusnueckuii Kyo.

Enunauunsiii pusznyeckuil ky0 B yacTu o0bEMa MPOCTPAHCTBA B PU3NYECKOM O0BEKTE — ITO
YacTh 3HaHUH, KOTOPbIE MOKET OCBOMTh HayKa OTHOCHUTENIbHO 00bEMa JAHHOTO (PU3NYECKOTOo Tena,
TOT'O WJIM UHOTO M3AeHs (0 uéM peus). M 3TOoT ke 00BhEM Kak ObLIIO OTMEUEHO SBISIETCS CTPYKTYPOH:

o 00véma, 6KNI0UAIOUE20 KOHCMPYKYUIO U30ENUS HOBOU MEXHUKU,
o Dusuky mamepuu KOHCMPYKYUu
o [ HegeOOMYI0 Ha MeKYWULL MOMEHM BPeMeHU XapaKmepucmuxy npocmpancmasd.

Hanpumep, criopHblii 3¢up — KOTOpBIH pacKpbIBA€T CYIIHOCTh (PU3MYECKUX SBICHHH pPa3HOIro
CBOMCTBA, B TOM YHCIIE «TATOTEHUE» (TAra TEHU, WU BETEp NPUKUMAIOLIUI TEJI0 B HAIPaBICHUU
BEKTOpa €ro IeiCTBUsA), HIEKTPUUECTBO, IOJIs, HHPOpMaLus U JIp. Bce OHHU SIBIIAIOTCS CleICTBUEM
B3aUMOJCHUCTBUS C 3aKOHAMH, CYIIHOCTb KOTOPBIX €CTh 4eJIOBEeK M cama Ilpupona, ux 3akoHamu
aCMMMETPUH, TOXKIECTBEHHON IMKJIINYHOCTH, TADMOHUU U IPYTUX 3aKOHOB MUPa MaTCPHUH.
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[Inomane eOWHUYHOTO KBajJpaTa JACNUTCS JBYMS  OCAMHU
KoopauHaT (puc.2) Ha yeThlpe yacTH. ENMMHUYHBINA KBaApaT BKJIIOYAET
YeThIpe KBajJpaTa, WX pasmep (mnuHa) = %, S = Y4, W 1wIomangs
CIMHUYHOrO KBajapara paBHa 1. Takum 00pa3oM €IMHUYHBIA KBagpar < |~ — — — ~ 7 >
BKJIIOUAET YEThIPE KBaJpara, pa3MepoM 2, U 3TO €CTh YHUBEpCcaIbHas
Mepa, CTOpOHA = paauycy I, a TIpHU BpALICHUH Paguyc (OpMUPYET
muamerp d. I'me d 3T0 ¥ eCTh OCHOBHOH 3JIEMEHT yHUBEPCAIbHOI
€IMHHUIIBI JUTHHBL. HO CyTh 3TOM AJTMHBI €CTh JIBA KBaApaTa pasMepom I.

B 3T0ii TexHHMKE CO3/1aHUsl AJIIEMEHTOB MaTepuH (BpallleHHE) U CKPbITA CYIIHOCTh MO3HAHUS U
00e3TMYCHHBIE XaPAKTEPUCTUKU EAMHUI] U3MEPEHHS B 00pa3bl TeX 00BEKTOB, KOTOPHIE CO3TAOTCS.

HeBuaumble CBOMCTBA KBaApaTa A
[
[
[

W xaxapiit u3 3TuX 4-X KBaJpaToB UMEET CBOM LIEHTpP (HYJEBYIO TOYKY), CBOW 00pa3 «camoro
ceOs». DTH TOUKH 00pa3yIOT MATHIN KBaIpaT Takoro xe pazmepa (2). Ho 310 yxke yHKIIMOHAIBHBIN
KBaJIpaT, OH Ha3BaH I10 aHAJIOTHH C TUIIEPKyOOM — rumnepkBaapar. CTOpoHa TMIIEPKBaapaTa TOXKe
paBHa %5. 1 OH BKITIOYACT 74 4acTh KaXI0T0 M3 YETHIPEX yacTeil KBaapaToB pasmepom 2 (YM).

dopmupyeT enuHUYHBIA Kpyr. Ero miomaap B cuCTEME KOOpAMHAT
eIMHUYHOro KBaapara pasHa S=0,8d” (nuameTp Kpyra =CTOpOHE KBajpara,
dopmyna C.I1. Koponésa. OHa pacKpbIBaeT MyTh 0Opa3HOTO MBIIIJICHHUS,
< |-+ ——. .| 5 mnoHuMaHnue u BujacHUE (U3MKH CIUHCTBA TEJCCHBIX M OECTEIECHBIX
MUpPOB). VIMEHHO 3TOT €OUHHYHBIA Kpyr oOpa3yeT Ha3BaHHYIO BHIIIE
cucTeMy KoopauHar. M 3TO MpOCTpaHCTBEHHO-BPEMEHHAs CUCTEMa, TJIe
I CYTh BpeMeHH U (U3UKU POCTPAHCTBA €CTh BpAIICHHUE.

A CrtopoHa 3THUX KBaapatoB = Y, u paBHa pamuycy (r). Tak pamuyc
I
|
I

W3 3TUX OCHOB BBITEKAEeT TEXHUKA, TEXHOJIOTUN U HAyKa BBIJAIOLINXCS
yu€apix CCCP: Baptunu P.JI., Ky3uenoB [lo6uck ['eoprueBud, bosnbmiakoB bopuc EBrenneBuu
(LRTS-cucrema) u nazsannas Teopus MO. D10 yenex IIkomns! riaBHEIX KoHCTpyKTopos BITK CCCP
n copemeHHoi Poccuu. Ha stoii ocHoBe Mbl coznaém MHUIIMATHUBHVYIO Axanemuueckyro
Hayky. Ot1o yxe untepecsl HaponoB Mupa, bora uinu uHTEpecoB cuil ycTonuuBoro pazsurus. 1 sto
COBEpIICHHO JIPYroe HEeKEIH YeM MHTEPEChl CHJI MUPOBOTO I'OCIIO/ICTBA U UX UEPAPXOB «COCIOBUE
XKpeuecTBO», KOTOpOE TaKKe CKPBHITO B BEKaX Ha BCEX dTamax pa3BUTHUs OOIIECTBA, U UHTEPECOB
MepapXxoB Mapa3uTapHOIl KOHLIENTYaJIbHOM CHCTEMBI MUPOBOI'O TOCIIOJICTBA.

Kpyr, onucoiBaronmui eIMHUYHbIN KBaAPaT
HJIOH_IaI[B Kpyra, OnMChbIBarOmiero e)lI/IHI/I‘IHHﬁ KBaaparT B JiBa pa3a 6OJ'II>I_HG

A IJIOMIAAN Kpyra, BIMCAHHOTO B €IMHUYHBIN KBaapar. [[oka3zarenbCcTBO

poCTOE:
' ‘ 1. Juamemp xpyea, enucannozo 6 edunuunuiii keadpam =1. (5=0.8d%);
2. [uamemp pyza, onucvigarouezo keadopam =v'2. (5=0.80%(v/2)2) =1,6d°

3. Juamemp kpyea wapa, onuceisaouezo edunuynwiii kyo =+/3. (5=2,4d?)

HazBaHHBIE OKPYXKHOCTH:
o JI copmupyem cucmemy KOOpOUHAM USMEPEHUS KNPOCHPAHCIMEO-BDEMAY,

) . o ON2 popmupyem cucmemy koopounam Gusuieckozo o6vekma;
P
Puc.4 ® O3 gopmupyem cucmemy koopounam «npazonecmeay, komopomy Hayka ne dana

onpedenenue. A asmo 3uanus [pupoovl, omoannwie Perueuu na omxyn. Mx 06vém 6
cmpykmype npocmpancmea cocmagnsiem 2,72 — 1 = 1,72, umo cocmasnsiem 63,2%, komopule nedocmynnul 015 Hayku
Kax 3akpeimoil cucmemol. /lns Hayku snanus 6 ooaracmu npocmpancmea docmynuwi cezo auutb 36,8% (1/2,72*100).

DTO0 Tak MOTOMY YTO 3Ta 00JACTh 3HAHHI OTHOCUTCS K BOIIPOCAM BEYHOCTH, OECKOHEUHOCTH, TO
9TO JIOKUT BHE € BO3MOXKHOCTEW, Tak Kak Hayka omupaercs Ha MaTepHau3M, IMPH ITOM
MIPOTUBOMNOJIOKEHHYIO YacTh MaTepun (OecTenecHbi MUp) Hayka He paccMmarpuBaeT. Ho TeM He
MEHEee BCE ITH CTPYKTYPbI MbI BUIUM B (PU3HYECKOM KyO€ U €ro COCTaBHOM YacTH, KBaJpaTe, YTO MBI
U paccMaTpHUBaeM.

JlaHHBII 00BEM 3HAHUI JISKHUT B 00JIACTSAX MPOCTPAHCTBA U BPEMEHH TEJIECHOTO U 0€CTEIECHOTO
MHUPOB, KOTOPBI MPEICTaBICH 00bEMOM MEXY SIUHIUYHBIM KyOOoM U chepoii ero GopMupyromiei.
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Enuanansiii kyd — 3T0 007acTh 3HAHUHN JOCTYNHBIX 111 Hayku, a 00b€M cdephl ONUCHIBAIOIIIHIA
3TOT KyO — 3TO CTPYKTypa TEIECHOro U OECTEIeCHOTO MHUPOB MPOSBICHHAS KaK MUpP MaTepUU CO
BCEMH €r0 JIOCTYITHBIMH IS YeJIOBEKA U 00IIECTBa 3HAHUSMHU.

OTnuuuTenbHass 0COOCHHOCTh TAaKOTO OOIIECTBA B TOM, YTO ATH 3HAHUS SIBJISIOTCS MPOJTYKTOM
He (PU3UYECKHUX CTPYKTYP, TOBAPOB, CPEICTB IPOU3BOJICTBA, HAYKH U T.1., HECYIIHX B ceOe poHOBYIO
U DKOHOMHYECKYI0O MOIIb. A 3TO 00JIACTh 3HAHWUW W YMCTBEHHOTO TpyJAa, IpeoOpa3oBaHHAs B
BU3YAJIM3UPOBAHHYIO PEaJbHOCTh, NMPHUYEM IO 3aKOHaM [IpHpoasl W yCTOWYMBOTO Pa3BUTHS U
peain30BaHa Kak OpyAHsl TPyla KOJUICKTHBHOTO IOJBh30BaHUS, MHPPACTPYKTypa OOIIECTBA, €ro
WCTOYHHUKH SHEPTHH, CO3/IaHHbIC HA OCHOBE 3HAHMW U MHTEIUIEKTA U BCE ATO BU3YAJIM3UPOBAHO KaK
O00BEKTHBHASI PEATBHOCTh C PACKPBITUEM (OPMBI M COICPIKAHUS 3TOW PEATbHOCTH. DTU CTPYKTYPHI
1 MO3BOJIAIOT CO34aTh MOT'yIIECCTBO 3HAHUU UX OKOHOMHMKY H q)HHaHCBI. OHH TIO3BOJIST nepcaaTrb
BJIACTh B PYKH JIOJICH CO3JaBIIMX HA3BaHHYIO SKOHOMHUKY 3HAHUH, KOTOpPBIE (PYHKIIMOHHUPYET KaK
CpeICTBa MPOM3BOCTBA MPEAMETOB MOTPEOICHUS U 3HAHUN, PEaTH3YIOIIUX IIe]Ib U CMBICI KU3HU.

U3 pucyHka 4 ciejyer, 4To HepecedeHne BEpIINH KBaapara 1 Kpyra @v2, hopMupyeT cucTeMy
KOOp/AMHAT (PU3NYECKOro OOBEKTa B paMKaX HMHBAPHAHTA «IIPOCTPAHCTBO-BPEMS» U MEXaHHU3Ma
o0pa3yromiero JaHHbI (pu3nyeckuii 0ObEKT. DTO HE TONBKO 3aKkoHBI Ilpupozapl, HayKH, HO |
KOJIJICKTUBHbBIE HHTEPECHI JIUL[ COLUYMa U €r0 3aKOHBI, BKJIF0Yast ero 3(p(peKTUBHOCTD U yCIEX.

JlanHast cucTema JeIuT KBapaT Ha YEThIpe TPeYrojabHUuKa. Ero ocHOBaHMEM sIBIIIETCS CTOPOHA
€IMHUYHOI0 KBaJpaTa U 3TO TMIIOTEHY3a Ha3BAaHHOIO TpeyrosibHUKA. Kareramu TpeyrojbHUKOB
BBICTYINAIOT AMAarOHAIN KBAJApPaThl, OJIEIEHHBIE ITONI0JIaM. 37€Ch e Mbl BUAUM BpAIIEHUE CTPYKTYP
Ha yron pasublit 45°. B 5ToM BpallleHHuH CKPBITa CYTh HUKJIOB PA3BUTHS 1 IPOU3BOAUTENHLHOTO TPY/IA.
Wx Tonpko HamO BHACTH. M1 OHM XOpOIIO MPOCMATPUBAIOTCS B 00pa3zax IMPOLECCOB M OOBEKTOB.
VIMEHHO Tak NPOU3BOJUTCSA CIUSHHE JBYX BHUJIOB JEATEIBHOCTH: OOPa3HONH U JIOTHUECKOM.
@DyHKIMOHAIBHO OHY MOT'YT OOECIIEYNTh HAJIMYKME PE30HAHCA B IIPOLIECCE TPYAA U yCIEX LEIH.

Yro Takoe puznyeckas cytb undpsbi?

Nwmeer nu mudpa ¢uszndeckyro cyTh, cMbICH, coxaepxkanue? Ecnu crenoBarh cTpyKTypam
BCEOOIIEro MHBapUaHTa MaTePUH «IIPOCTPAHCTBO-BPEMSI-UCTUHAY, TO MBI ITOJIyYUM T'€OMETPUUYECKOE
coiictBo 1udpsl. C nozunuit THO u orpeitoro MO nudpa umeer Gpopmy xyda. /[okasarenbcTBo
IIPOCTOE:

1. Jlunus, xomopas no ¢axmy npedcmasisem 2eomempudeckuil K8aopam, eciu Mbl €20 paccmMampugdaem
KaK CYyWHOCMb NRPOCMPAHCIGA, MO Mbl NOYHAEM KOAUYECME0 KEAOPAMO8 HYICHOU MEPHOCMU: MM, CM,
M, KM U M.O.

2. Jluneiika umeem uHUIO 3aMepa U NePneHOUKYIApHbie K Hell OeleHus. M mvl cuumaem Koauuecmeo
Oenenutl. Ecau nposecmu unuio nHa JuHelike NePREHOUKYISPHYIO K OeNeHUAM U WUPUHOU OelleHuss — Mo
Mbl ROTYHUM KOTULECTNBO KBAOPAMUKO8 KAK OIUHY OAHHO20 3amepa.

3. [lepnenouxynaprocmo OeneHull K IUHUU 3aMepa U 2eoMempusi Kaopama UOeHMUYHbL U cO0epicam 6 cebe
yeon 90°. ITepnenouxynsap >mo ecmv 0CHO8A Nepexodd om CMpYKMypbl eOUHUYbL UBMePeHUs ONUHHA K
naowaou u 06veémy. meHHo nosmomy ceomempus yugpvl npedcmagnena Kyoom.

4. [Ilpocmoe dokazamenbcmeo ckpvima 6 ymuodcenuu yucen: axPxCxdxe u. m.o. noxyuum cmpyxmyproe

npoCMpancmeo 8 yugpax:

4.1. HQugpa «a» — smo pad (koauuecmeo KyOUKO8) O3HAUAIOWUX pasmep OAuHbl ye2o-mo. 30ech

3A0eticme08aH Nepablil eKMop CMOPOHbL KyOa YHUBEPCATbHOU Mepbl.

4.2. Huppa «b» — omo komuuecmeo psados osznauaowux pasmep NAOWAOU: OHA = KOJIUYECMBY
K68adpamos. 30ech 3a0elicCmeosan Mopoll 6eKMop CMOPOHbL KyOa YHUBEPCATbHOU Mepbl.

4.3. Hughpa «c» — 3mo koauuecmeo niowjaoet (Kiemok niowaou). OHa = KOAUHecmsy KyouxKos u 3mo
00wém mena. 30ecw 3a0elicmeosan mpemuil 6eKmop CMoPoHbl KyOa YHUBEPCANbHOU Mepbl. Dmo 00uH
NOJYYUKT POPMUPOBAHUSL MeXHOL02u4ecKk020 00véma IlpupoosL.

HUmenrno smo ocrhosanue u a61semcsi 00KA3amenbCmeomM mo2o, Ymo yudpel umerom 2eomempuio Kyoa.

6. Janee yuxn (n.4) noesmopsemcs. Ho ocnosanuem ons pacuéma ciedyiom noayueHnas Cmpykmypa oo6véma

(n. 4.3). U mepa onunvl ghopmupyemcs yice uz Koruuecmeaa nory4eHHuix 00bEmoe

o

CumMeTpusi, acHMMeTpHsl, TAPDMOHNS U IleJieBasi CyTh ycnexa

Croponbsl kBajgpaTta UMEOT anuHy. OHa MOXeT ObITh J000i. Ho enuHuuHBIN KyO MMeeT
MacmTad eAWHHIBL. JTO 3HAYHUT, YTO JOO0OW (QU3MYECKUl MaTepuadbHBIA OOBEKT MOXKHO
paccMaTpuBaTh Kak eMHUYHBIN (uznueckuil ky0. [Ipu 3ToM BCst MeTO010THS, METOUKU PAcUEThI



SBIISIFOTCSL BCEOOIMMH, ¥ OHHM HCIOJB3YIOTCS Ui IPOCKTUPOBAHUS M JIPYTHX PpadOT ¢ MOMOIIBIO
Ha3BaHHOU METO/0JIOTUH «pu3ndeckuit Kyo». Takum 0oOpa3oM yHUBEpcanbHas €AMHUIA U3MEPEHUS
MOXeET OBITh HCIIOJIB30BaHa HE /ISl pacy€ToB U MPOYMX paboT, KOTOPhIE HAM IpeaIaraeT HayKa.

A 3TO TEXHOJIOTHH, KOTOpbIe Yepe3 GopMy 00bEKTa, a UMEHHO €ro MPOCTPAHCTBO MO3BOJISIOT
BHU3YyaJbHO BOCIIPOM3BOJAUTH JIAHHBIX 00pa3 00beKTa: ero BU3yaibHy0 (GOpMYy, a TaKKe BU3YyalbHO
OyzneT oTpaxaTb COJAEp)KaHHE JAaHHOTO OOBEKTa WM €ro IMpoLecCHylo dYacTe. Ho maHHas
BU3yanu3anusi GOpMbl U COIEP)KaHU 00bEKTa MPOU3BOJIUTCS HE Yepe3 MOJICIH, IPUHSATHIC B HAYKeE,
a yepe3 dJIEMEHTApHbIE CTPYKTYPbl U CYILHOCTH, KOTOpPbIE SABIAOTCA 31eMeHTaMu [lpupons! u eé
3aKk0oHOB. Takum 00pa3oMm uepe3 3HaHHS U YMCTBEHHBIM TPy, C MOMOIIBIO COOTBETCTBYIOIIMX
OpyIui TpyAa KOJUIEKTUBHOTO IOJIb30BaHMsS OyIyT BHU3yaJlbHO BOCIIPOM3BOJAUTH MEHTAJIbHbBIE
00pa3bl B KOTOPBIX MPUHUMAIOT YYaCTHE YYaCTHHKH mpoueccoB. [Ipu 3ToM 3HaHMS BCeX JOCTYITHBI
Ka)KJIOMY YYaCTHHUKY IIPH BBIIIOJIHEHUU UM pabOT B peaibHOM BPEMEHH U OJIHOTO BCEM.

B sTroM cymHOCTH opyauii TpyAa KOJUICKTUBHOTO TOJB30BAHUS M MX OCHOBHAs (DyHKIUS
aBTOMATHU3HPOBATh MPOU3BOAUTEIBHBIC CHIIBI O0IIECTBA B MHTEpecax Leu u 3a1a4 TBopiia.

Kaxxnas cropoHa kBajpara nMeeT CBOE 3HaUCHUE. A 3TO 3HAUCHHE PABHO KOJIMYECTBY KyOUKOB,
OTpaXKAOIIMX YUCIIO JAaHHOTO 3HAYEHHUS, BKIIIOYasi ero IpoOHyro 4acTh. [loaToMy pazmep CTOPOHBI
KBaJpaTa UMEET CBOE KOJMUYECTBO «KYOMKOBY», KOTOPBIE U3MEHAETCS OT OJHOTO 10 “N”, MO3ITOMY
cama CTPYKTypa JUIMHBI KBaJpaTa HE MOKET ObITh CHMMETPHUYHOM, XOTSA T€OMETPUYECKasi CTPYKTypa
KyOa sBiseTcss cuMMeTpuyHON. OTCroa BHIBOJ:

1. Acummempus popmupyem u co30aém cummempuio;

2. Cummempus hopmupyem u co30aém acummempuro.

Jloka3aTelbcTBO 3TOTO Te3UCa MPEACTABISACT (QU3MUYSCKUN KBAJpaT, COCTABICHHBIA U3 IUQD
3HaueHueM ot 0 (mynsi) g0 9 (meBsiTH). CTpyKTypa mpenctaBieHa Ha puc.5. Takum oOpazom
eAMHUYHBIA KBaApaT mpeactasiieH coctosiimuM u3 100 kBagpatukoB pazmepom 0,1 (aecsitas yactb
oT eauHMIIBI). Toraa kBaapat OyAeT UMETh CIIeYIOIINe 3HAYSHHS KBAaJPaTUKOB MO MJIOMIA/IH:

1. Huowcuss «aunetixay 6yoem umems K8aopamuky (Oecsimov wim.) snaueHusimu om «0» 00 «9».

2. Ilpasas cmopoua keadpama 6yoem usmenssmvcsa (chuzy-egepx) om «9» 00 «Oy.

3. Bepxuss — (cresa Ha npaso) Oyoem uzmensmocst om «0» 00 «9».

4. Jlesas cmopona 6y0em usmensmvcsa (ceepxy-eHus) om «9» 00 «Oy.

9 7 Takum oOpazoM nuaroHanu kBajpara UMeroT 3HaueHus: «0-0»; «9-9»
- 0 WM «++» U «--». V3 pucyHKa 00pa3Ho BHIHO MOYEMY €MHUIIA B TFOO0H
CTENEHU = €IUHUIIE. DTO KAYECTBEHHO Pa3HbIC €IMHUIIBI:
N i 5. Ecau cmopona = 10 smo onuna.
i 6. To Ix1=1. Ho dannas eounuya 3mo niowads u ona = 100 xeadpamuxam.
7. A Ix1x1=1. Ho dannas edunuya smo yxce 06wvém u on =1000ks.
W 510 Tak moTOMY, YTO JaHHAS €AMHUIIA OTPAKAET CYTh (DU3UKU 0OBEKTA,
9 KOTJa BCE APyTHUe MUQPHI ATO BCETO JIUIIb T€ UM HHBIC CBONCTBA.

s X
Puc. 5

Bor 4ro 3HauuT, KOrza Mbl paccMarTpuBaeM — 00€3IMYEHHbIE
XapaKTepUCTUKH BEJTMYUH ([UIMHA, IJI0MIA b, 00bEM) HE KaK UX HU(PPOBBIEC 3HAUECHUS, a KaK PU3UKY
IIPOCTPAaHCTBA, W €€ JeucTByromme 3akoHbl [Ipuponsl m Muposnanusa. llepen uvemoBekoM
pacKpbIBaloTCs 0€3rpaHUYHbIE BO3MOXKHOCTH, a B CIIy4ae KOJUIEKTUBHOT'O CO3UAATEIBHOTO TPY/1a MbI
«BUAMM» LIUBWIN3ALUIO B IIEJIOM, €€ Ha3HA4YC€HHE, LENIH, 3a/1a4d, CYTh M CMBICI XU3HH KaKI0rO
YeJI0BeKa M 00IIeCTBA B IIEJIOM KakK 3JI€MEHTHI €JMHOT0 U ri1o6aibHoro Corroopranusma rie 3HaHus
BCEX Yepe3 CHUPOTCTBYIOLIUE OPYAHs Tpyla, UHPpPacTpyKTypy oOIIecTBa JOCTYINHBI OAHOMY, a
oHOro BceM. [Ipu 3TOM colmaabHOE OOILIECTBO MPEICTABIECHO TEM MHCTPYMEHTOM, CPEACTBAMHU
TpYJa, LIEJbI0 U CMBICIIOM KH3HU PaJyl YEro POXKAEH KaXKIbIH YEIOBEK U OOIIECTBO B IIEJIOM.

C ysaorcenuem,
Xatiuenko Bradumup Anexceesuu, aemop THO,
TIenepanvuviil oupexmop HII® OO0 « CKUBP»,
Ilpoexm CTKC, mema «Ilepcnexmusay,
25.04.2026 200a, Poccus, Mockea: dernb poscoenus
HII® 000 « CKUBPy — 26 nem:. docmosinue Poccuu.
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