B.A. Xaitiuenxo. I'enepanvusiii oupexmop HII® OO0 « CKUBPy, aemop meopuu omxpulmozo
ungopmayuonno2o obuwecmaa, unen koppecnonoenm MAIBII, unen Pycckoco gunocogpckoeo obuecmsa

dusuyeckas cyrb uudp.

IIpupooa Mupo3zdanus — 3mo Kiaoesnp
27IYOUHHBIX 3HARWIL 0J15 Yesl06euecmeda.
Hawa 3a0aua 63amo ux 60 ums JHcu3Hu

Aemop.

VicTrHa HayKu CKpbITa OT JIFOJEH TpyAa IEHOM JKU M MHTepECaMu TeX, KTO MpaBUT MUpoM, peasibHO
BJIQJICET PECypCaMu IJIAHETHI 1 JIFOIbMH. B OCHOBE ATHUX CHJI JIe)KaT 3HAHUS. A 3HAHHSI CKPBITHI B IPUPOJIE
Mupo3nanus. B Toi ninn uHoM crenenu umu Biazgeet JKpeueckoe cocnoue. Ha cBOEM «BOOpykeHUN»
BJIACTh UMeEET OECCTPYKTypHBIE U OecTesecHble CUCTEMBl YIPABJICHUS, UEPAPXUI0 BIACTH B PEaIbHOM
MHUpE U B MaCCOBOM MaciITabe. B HUX CyTh rOCIOJICTBA «IIAPA3UTOBY HAJl PECypcamH, JIIOAMH 1 MHUpOM.

Ho 4ro 310 3a Takoi «3Bepp»? KOTOPOro JIOAM 33 MHUIMOHBI JIET paclio3HaTb HE CMOIVIM B
NPEIbIIYIIMX IMBUIA3ALUAX U B Hameil? Ml cMOKeT JT HUBUIIN3ALUS «9ETI0BEK-Pa3yMHBIN» PELIUTD 3Ty
3ajauy? WIM 3aBEpIIUT CBOM CMEPTHBIM IIMKIJ, TaK M HE IPEOJI0JIEB YPOBEHb INTyOMHHBIX 3HaHUI B
MO3HAaHUHU yCTporcTBa Mupo31anus, €ro uejien u 3aaad.

Jlis aTux 1enei, ucropudecku 3a c4€T npoOseM pa3BUTUSA U HE3HAHUS JIIOJEH — OHM Pa3/enuiu
MUp 3HaHUI Ha jABe Bpaxayrouue kactel: Hayky u Penuruto. Hayke otnanu Bc€ uro Ha mepe (pusuka),
a penuruu Bcé 4to Ha Oe3mepun (Metadusuka). Ho metadusuka 3To Toxe Gpusnka, Ho 00jiee BEKOBasl.

Jleno B TOM, 4TO IpaBja M J0Xb MHOroiuku. B Ilpupone npaBna u xpuBna He Bparu, a napa. JTo
nBa B oqHoM. B Counyme npasjia v KpuBJia TOXe 1apa, HO UX pa3feIiiii yepes JroAel, MyTEM HCKaXKEHUS
U7EaJoB, CAEJAaB JIIOJICH HEMPUMHUPUMBIMU BparaMu. JDTO CTaJI0 BO3MOXKHBIM, KOTJ]a CO3/IaJId OOLIECTBO
noTpeOieHus, I7ie OJIHU )KUBYT 3a CUET APYTuX, a Bce BMecTe rpadsaT [Ipupony, a moau «mpaBar» Apyr
apyrom. IIpaBo Ha 3Ty BIIacTh — JAIOT UEPAPXH, PACTIOIOKEHHBIE YpOBHEM BhImie. ITo Pumckoe [1paBo
Y OTHOLIEHHUS «PYKOBOJUTEINb-TIOAUUHEHHBIH» B JIIOOOM KOJUIeKTHBE. K 3TUM TEXHOIOTHAM OTHOCATCS:

o KOMI”lp(l()OpCKaﬂ cucmemda, ux MEeXHUKA-MEXHOI0SUIL: Muiumapusm, qbamuam; KO]l]lCl60pCll4u0Hu3M.
o npodue ()pyeue U3MBL: BKIIIOYAST KANUMAIUIM, COYUATUIM, KOMMYHU3M.
o 8cé amo AMUK ((HaH()Opbl)) MUpoe0oco ZOCI’IO()CI’}’IG(,Z, MEeXHUKA JIdiICU, Heeedtcecmed, YeHemeHusl.

Kak noHsTh: KpUBOJIMHENHOE — MPSMOJIMHENHO, a MPSIMOJIUHEITHOe — KpUBOJIMHEHHO? S —-3T0
JIeKapcTBO, a JekapcTBo — 1. Hamo Brimounts BOOOpakeHue: oHO 1enoe B apyrom. Hamo ymers
BUJIETh U MOHUMATh LIMKJIbI peanbHOro MupoycrpoiictBa. A 4ToObl MOCTUTATh 3HAHUSA — HAJ0 UMETh
MHCTPYMEHT U YMETb U3MEPATh PEaIbHOCTh — HO HE B KATErOpUsAX HayKH, a B kateropusax IIpuponst, e
UCTUHBL. B Hayke ¥ >kM3HM OBITYIOT JiBa B3IUIs/la: U3HYTPH ce0sl U Ha TO K€ camoe M3BHE cels, T. €. KaKk
ObI cBepXy Ha Bc€, U Ha cebs B ToM yucie. [loaTromy mone3Ho modaiie CMOTPETh Ha caMoro ceds, Kak
roBopuT 3abpomaoukuit FO.H. kak 651, c-O-BecThlo0, ¢ Bepxa, riae coBecTh BECTh O IIEJIOM.

Xots B obmem «IlpaBaa u Kpusaay 1o ogHo nenoe: npasaa [Ipuposs! B rapMoHnu €€ IpoIeccoB.
B neit u cyTth uenoseka. Kpusna Coumyma — 3T0 HHTEpecCH! TeX, KTo npaBuT MupoMm. Ho Gexa B ToM,
YTO CUJIa FOCIIOJ UCIIOIB3YET JIFOAECH B CBOUX MIPECTYIHBIX LIEIAX POTUB Jitoael. M 310 nenarot Xxopolo.

B Ilpupone ects nenas tpueanHas equHuna. OHa COCTOUT M3 SHEPTHUH, BPEMEHH M JBUXKEHUA. B
cBoéM TpuenuHcTBe 3T0 Enmnuna KaudectBa. BHyTpu ero Bce cBOICTBa NOCTOSHHO INEPEMEHHBI U
HensMeHHBI. [Toatomy KAYECTBO Hukoraa He nepexoIuT B KOJIMYECTBO, COXPaHsSA CBOIO LIEIOCTHOCTD,
HE3aBUCHMO OT Macitaba npescrasieHus B Tpouue Tpoull. be3 Bpemenu HeT sHepruu u ABrxeHus. bes
SHEPTUM HET BPEMEHU U JBWKeHUsA. be3 NBHKeHns HeT 3Hepruu u BpeMeHu. U1 Bcé 3To ckpeito B Hayke
u Penuruun. B 3ToM rmyOuHHAS CYyTh HHTEPECOB CUCTEMBI ITAPA3UTOB. A MIPOTHB CUCTEMBI JIIOAH HUYTO.

B nByx obnactsx 3nanuii [Ipupona—Conuym nnn Hayka—Penurust — 310 mosysoxp U IOTyNpaB/a.
B Hayke u Penurun ects 1 npaBia u Kpuszaa. A o€l OHU TOIIAT BO JDKH, HEBEKECTBE, B HyX €. Bcé
3TO B3aWMOCBSI3aHO, B3aMMO3aBUCHUMO U B3aM000ycioBiaeH0. OiHOTO 03 Ipyroro He ObIBaeT.

Ho B ocnoBe Bcero nexut Ilpuposna u riryOuHbl 3HaHMH yenoBeuecTBa. C OIHOI CTOPOHBI OHU
no0wITh Y [Tpuponsl, a ¢ apyroit — nansl moaaM borom. Ho Hayku nononnens! noxsto. X co3nanu Ha
Mepe U nporuBonocrasmiu [Ipupone u peansHomy mupy. M Hayxka, u I[Ipupona u Peaurus — Bcé a1o
OJTHO 11€JI0€ B3aMMOCBSI3aHHOE, B3aUMO3aBUCHUMOE U B3aUMO0OYycioBieHHoe. Pu3nka Matepuu, pu3nka
[Tpuponst u pusuka Corpryma — 3TO TOXKeE LEN0e, a JIIOJH UX HEOTheMIIeMast YacTh.

A yMCTBEHHBIN TPYJ W 3HaHMs YEJIIOBEYECTBA — 3TO LIEMEHTUPYIOIAsi OCHOBA UCTHHBI U TJIaBHBIN
HCTOYHMK SHEPruu. boisiee MOIIHOIO U MOTr'yIECTBEHHOIO UCTOYHUKA YHEPTUU YEM YMCTBEHHBIN TPY/,
3HaHus, uHTEeIUIeKT B Conyme U [Ipupoae HeT u ObITh HE MOXKET, IOTOMY YTO Y€JI0BEK, 1 YMEHHE ObITh
YeJI0BEKOM — 3TO CYTh 3aKOHA YCTOMYMBOIO Pa3BUTHS.
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B sTom cyTh mBmwxkeHus u pazButusa. O0bEM 3HaAHWN B Hayke, Kak mokaszana teopust MO = 1, a B
penuruu = 1,72. llenas uctuna B [Ipupoae = 2,72. D10 n0Ka3aTENCTBO UMEET OCHOBY U OCHOBaHue. 1x
JIOTUKA JISKUT B COOTHOIIEHUU reoMeTpur Kyoa u chepnl. ImMeHHO 00bEM emnHMuHOTO KybOa =1, rae
eIMHUYHBIH Ky® — 5T0 Ky0 10060r0 pasMepa. A B HayKax U MaTeMaTuke cyTh oobéMa (Mm°). Ho ky6
¢usznyeckuif — 3TO HE TOJBKO 00BEM O0BEKTa, HO U CTPYKTypa MPOCTPAHCTBA, BKIOYAs IPUPOLY
Matepun. K Tomy ke kyO gopmupyercs cemerictBoM cdep. OHM MHOKECTBECHHBI M HECYT B ce0e CYyTh
YCTpOIiCTBa MaTepUaIbHOrO MUpa BKIOYas WH(popMmanuio U MUp OecTesnecHbll. ITO J0Ka3aTeabCTBO
BBITEKAET U3 YHUBEPCATbHOU eIMHUIIBI M3MEHEHUs: 00bEM; (pr3rKa MaTepuu; IpoCcTpaHCTBO-Bpems. Mx
cyTh (uznueckue Kyo u chepa, a Takxke GopMyiibl U CTpyKTypa «lIpaBia U KpuBAa — CYTh YEJIOBEKay.

Ha Gonee Hu3KOM ypoBHE yCTPOHCTBa (PM3UKKA MAaTEPUU MPOSBICHBI HHBAPHAHTHI: MPOCTPAHCTBO U
BpeMs, a TaKKe; MEXaHU3M IMPOCTPAHCTBEHHO-BPEMEHHOI'O MPeoOpa3oBaHus UCTOKA MUPOYCTPOUCTBA.
WX pe3yabTaT pacKpbIBaeT CyTh U (PU3UKY YCTPOHCTBA MAaTEPUH, a TAKXKE )KU3Hb, [IEJIN U 33]]a4H JKU3HU.

Jloxb hopMuUpPYIOT apa3uThl 00IIECTBA, MX CUIIbl. OHU yIPABIISIOT, BIAJCIOT peCypcaMu, JII0bMHU,
9KCIUTYyaTUPYIOT UX B CHJIy CBOEIO COLIMAJIBHOTO MOJIOKEHHUA. {1 3TOM LeIu OHM CO3JaJId CUCTEMY
BJIACTH U peaM30Bajl B HEW nepapxuueckue 3akoHbl MupoyctpoiictBa. B aTom ux cuia, Bi1acTs.

B rnyOGuHe 3THX MPOIECcCOB JIeKaT 3HAHUS, CAMH JIFOJIU, & TAaKXKe LENN U 33a4l Pa3BUTHS )KU3HU.
3aKoHbI TIO3HAHUS UCTUHBI [IpaBapl — CKpBITHL B MPHUPOAHON CyTu denmoBeka. A Kpuaa ckpbiTa B
Coumyme. DT0 HHTEPECHI IPABAIIMX CHII, T€, YTO BIAJACIOT MUPOM U JIt01bMHU. OHU MUITYT CBOU CLIEHAPHH
pa3BUTHS OOLIECTBOM U B CBOMX «ILIKYPHBIX» HHTEpPECaxX, 10 CBOMM MPECTYTHBIM 3aKOHAM MOTPEOICHHUS.

DTO MX TEXHOJIOTUHU «3acaj(bl XUIIHUKOB)» B 00JaCTH (PMHAHCOBOTO KarmuTana. VX KOpHU U OCHOBa
co3anbl JKpeueckuM cocaoBUeM. A aarnee 3TO riIyOuHbI 3HaHUHN, OHU YXOJIAT B OecTeIecHyIo CyTh 3hupa
M3 Yero CO3/al0TCs OCHOBAa MaTepuu: €€ 3JeMEHThI aToM U amep (7paduyuonno npumenum x yuenuio o
MmenecHviXx amomax (epey. ATopos, «Hedenumvlily) [lemokpuma u Inukypa; O0OHAKO 6 WUPOKOM CMbICe
AMOMUCMUYECKOU UMEHYEeMC S 8CSIKASL Meopusi OUCKPEMHO20 Oblmusi. AlbmepHamueoi nPUHYuny OUCKpemHoCcmu
ObLL NPUHYUN HENPePbIBHOCIU (KOHMUHYYMA), CMOPOHHUKU KOMOpo2o (Apucmomens, cmouxu) Oviiu 1asHbLMU
e20 Kpumukamu) TO TOXKIECTBEHHBIE BOJHBLI, CBOEIO POJa HUTEBMIHBIE aTOMbI pazMepHOcThio 1071
(PaguonoB YcTuH AKMMOBHY). DTO CBOETO pojia BOJIHA, CO3/IaHHAsI U3 Marepuu (3dupa). DTH BOIHBI
pa3HbIe [0 YaCTOTE U JUIMHAM 00pa3yIoT «KIyOKU-yacTUIbl». [Ipu 3TOM MoHsATHE BOIHA — 3TO HE TO, YTO
MBI 3HaeM M IpejjiaraeT Hayka: cpelia, B KOTopoi oOpa3yercs BOJIHA, TUIIA «KPYTH Ha Boje». BonHa u
qacTulla, 3TO, MOXO0XKe, OCHOBa MuposgaHus. M1 ona Beunas. IlpeoOpa3oBanme ux OecrenecHOro u
TEJIECHOT0 MUPOB — 3TO0 (pu3uka matepuu, e€ npuponaa. Ho 3to rimyOunsl 3Hanuil. OHM, HaM JIIOJIM, KaK
cyTh [Ipupoibl, — HEU3BECTHBI, HETIOHATHBI, HO IO3HATh UCTUHY — II€Jb U 33/]aua YeI0BeYecTBa.

Hudpa u e€é Hay4yHOE OIIpeIeIeHue.
Pa36epém urto xe takoe nudpa? UYro 3naer o Heit Hayka? Uto 00 »Toil oOnmacTu 3HAHUN HaM
roBopurt [Ipupona, e€ nmpupoaHbiii GyHKIIMOHATU3M U MHUIIMATUBHAsS Akanemudeckas Hayka Poccum.
Bukunenus or MMEHU HayK IJ1acUT CIEIYIOIIEE:

1. Hugppa 6 nayke — 5mo cucmema 3HaK08 011 3aNUCU KOHKPEMHBIX 3Ha4eHuil yucen. Yucio —
OCHOBHOE NOHSIMUE MAMEMAMUKU, UCNOb3YeMOe OISl KOIUYEeCME8EHHOU XAPaAKMepUCmuKy, CpAeHeHUs,
nymepayuu obvexmos u ux yacmett (1), (2), (3).

2. B owcusnu yughpor oxpyscarom nac noecrody. Uz nux cocmosm nomepa menegonos, cmoumocmu
ROKynKu, uuciosvie napoau. L{ugpul ucnonvzyrom ons 06yuenus cuémy, 0 OpeaHu3ayuu pazeusaroujux
uep. (rffi.1lsept.ru)

3. Taxowce yughpol ucnons3yromes @ Hymepoozuu. Ima HayKa nocmpoeHa Ha paciémax, 8 0CHOge
Komopwix aexcam yugpvt om 1 0o 9. Hanpumep, yugpuvl 6 dame podcoeHus yKazvl8arom Ha KOCMUYECKue
XAPAKMepuCmuKy Yelio6eKd, a Kaxcods yugpa npu 5mom Hadersemest 0coObIM MUCTUYECKUM
embicnom. (rffi.lsept.ruwxonayugponocuu.pg).

4. Hugpw 0123456789 cawo cnoeo uughpa NPOUCXOAMNT OT apabcKoro s (sifr) «HUYEro, HoMby K
B COBPEMEHHOM PYCCKOM $i3blke nueTcs 4epe3 OykBy «u», B OTNMYME OT CHOB-WUCKMIOYEHUIA:
UbleaH, UbIMnEHOK, UbIMOYKU W Op.

Tax 5u 570? HackoIbKo 10CTOBEPHO JaHbl MOHATHS U onpenenenue udpri? Kak BUIMM B HAyYHOM
OTpesieNIeHUU U MOHITUM HUPPBl — HET EMKOTO cMbIciia. TO Habop cioB 6e3 (GOpMbI U COJIEpIKaHUS.
VY poBeHb HHTEIUIEKTA U KOMIIETCHLIUH JII0IeH, KOTOpPbIE Jalli 3TO ONpeeieHne — OIM30K K HYJIIO.

Hama no3unus packpbuia ¢pusnyeckyw cyrb uudpsnl. [Ipaktuka m Hayka IlIkonsl riaBHOro
koHcTpykTopa BIIK CCCP, Pycckas Hayunas Illkona, TpebGoBaHust Ge30Tka3HOM, 3((eKTUBHOU M
Han&XHOW paboThl n3nenuit. OTka3 ObLT HEAOMYCTHM, a IIeHa €CTECTBEHHOCTH paBHsIAch Oblia Oosee
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YeM CepbE3HOM, a UMEHHO, 1IeHa )KM3HHU pa3padoTyuKa U IJIaBHOTO KOHCTPYKTOpa. JTO OUYEHb BBICOKHE
TpeOOBaHUs, HO OHH 00ECTIEUMIIN BBICOKUI YPOBEHb paboT, KOMIIETEHIINH, CITa)KEHHOCTh KOJUIEKTHUBOB.

VYuurtbiBas ABe TJIaBHbIE CYIIHOCTH U3/eNUi (MaTepuu): MPOCTPAHCTBO — CYTh U3/1eJIMsl; U BpeMs
— CYTh COJEpP:KAHUA STOTO M3JCJIHS U IPOLECCOB, €r0 CO3JAIIIMX — Mbl ONPEICTHIN MOHSATHE
uctunbl: « MCTHHA eCTh TO, YTO MMeeT (PU3MUYECKYI0 peasn3aiui». ITOT pe3yibTaT TPYA0BOI
JEeSTeIbHOCTH U JOCTUKEHUM HAIINX KOJUIEKTUBOB, MPEANPUATAN U OpraHU3alui.

Maremarnueckue (GOpMyIbI TOXKE CTPOrO0 TMOMYMHEHBI ATOMY 3aKOHY Mupa marepuu. Otciona
BBITEKAET TOXKJIECTBEHHOCTD MOHATUI HAYKH U MPAKTUKU:

1. «mm» u usuyeckas aunelika K8adpamos.

2. «mm» u pusuueckuii keadpam.

3. «ua®» u usuueckuii kyb.

UYro ckphIBalOT B ce0e MaTeMaTuyecKast 3auch 1 (pru3ndeckasi CynHOCTh 3TOH €TUHHIIBI?

4.  PasmepHocmb «Mm» 0003Haqaem 11060e YUCio 8K0YasA Yeayio u OpooHyio yacme. Dusudeckas cyujHoCms
9mou 3anucu npeocmasiaem coooll Konuwecmeo KyouKos, NOCMpOeHHbIX 8 «IUHEUKY», d TUHeNUKa — Mo
mepa OuHbL MO20, YMo ecmb OaHHOe Yucio. Imo eounuya usmeperus oaunvl. Tax iu smo? Ho umo makoe
yucno? Yucno — samo nabop yughp. Lughpol umerom snavenus om Hyas 0o dessmu. Omcioda ciedyem, ymo
Kascoas yugpa — smo Ky6 (8 npoexyuu Keaopam) 6 OAHHOU eOUHUYe USMEPEHUS ONUHBL.

5. Paszmeprocms «mm*» — omo nuowads. EE 2eomempuueckas cmpykmypa ky6 (npoexyus keaopam). A umo
npeocmasisaen 2eoMempus CmpyKmypul 5mou niowaou?

5.1. C oonotii cmoponsi, 3mo mepa onunsl. OHa npedcmasiena TuHelKol, cocmosaueti uz Kkyoos = .

5.2. C opyeou cmopoHsl, 5mo Konuwecmeo makux auxeek u modce = N. Takum obpazom nonyuennas
nrowads = Koauvecmey keaopamos N°. Omcioda credyem, umo Kaxicods yugpa, cocmasnsouas
YUCTIO UMeem 2eOMempuyecKylo hopmy keaopama. A Keaopam nOMoMy, Ymo 6 HémM HanpasieHus no
OnuHe U wupune pasusl mexcoy coboil. M onu dce obpasyiom cucmemy KoopoOuHam Ha NA0CKOCHIU.

6. Paszmeprocms «<um®» — amo 06vém. E2o 2eomempuueckas cmpykmypa — ky6. Dusuueckyio cmpykmypy
Ky6 o6paszyem N Kkeadpamog (cioés), cocmosuux uz N° xybuxos. Takum o6pazom mpemvs cmenenv
onpedensiem xonuuecmeo cioée (N°) 6 kybe. A Ky6 npedcmaenen N, a e2o mamemamuyeckas opmyna
npeocmaenena «xum®». Takum obpazom wucia, onpedesioujue 01Uy CMOPoH Kybd, COCMOoAm u3 00HO20 U
mozo dice Kyouxa. A kaxcoas yudpa, cocmasiawas Yucio umeenm 2eomMempuo 00H020 U mo2o Kyouxa.

Takum o00pa3oM YHCIIOBBIE 3HAYEHHUS EOUHMIl W3MEPEHHUs: [UIMHA, IUIolmaab, O0BbEM —
MOKAa3bIBAIOT, UTO BCE YUCJIA COCTOAT U3 IU(Dp, a udpbl UMEIOT PU3UYECKYIO CYTh «KyO». DTO TaKk
HOTOMY, YTO Ky0 3aMeIlaeT MPOCTPAHCTBO U MO3BOJISET U3MEPUTh OOBEKTHI pealIbHOTO MUpa. A 3TO
3HAYUT — KOJUIEKTUBHBIM TpyAoM no3HaTe [Ipupony, Mup nu Muposaanue. Benp «yMeHne MEpUTH)
3TO M ecTh mpu3Hak yma (YM). Ecnu Mbl mo3Hanu nmpocTpaHCTBO, 3aMELIEHHOE YHUBEPCAIbHON
eAMHMIIEH HM3MEpEeHUsT Ha OCHOBE €IMHHULBI (InameTpa), KOTopas, Bpallaschb CBOMMU KOHIIAMHU
OXBAaTHIBAET BHEIIIHEE TPOCTPAHCTBO U COCTOUT HPH ATOM H3 JIBYX pamuycoB r = % u d=1.

OTH e JJ0Ka3aTeNbCTBa, YTO HU(PBI UMEIOT FTeOMETPUI0 Kyba cosiepkar B cede (hopMyJsibl KOPEHb
KBaJIpaTHBIN U KOpEHb KyOUYEeCKUH.

B uém 3axmouaercs cyTb 3TuX popmyn? [lox KOpHEM CTOUT YKCIIO. DTO YUCIO 00Pa3yIOT LU PHI.
A 4HCcII0 03HAYAEeT KOJMUYECTBO «KYOMKOB/KBAJPaTOBY, U3 KOTOPBIX MOCTPOEH KBAJApPaT, I7le CTOPOHA
ATOrO KBaJpaTa — U €CTh PEeLICHHE 3a/1a4H. A IMEHHO 3TO KOJIMYECTBO KyOUKOB B CTOPOHE KBaIpaTa.

7.« »—omo Qusuneckull Keaopam, KOIUYECMBO €20 INEMEHMO8, 3a0aHHOE YUCIOM, 0Opasylom keadpam. A Koruuecmso
INEMEHMO8 CMOPOHbI K8AOpama 9mo U ecmv peuteHue. Mo CMOPOHA NOJYYEHHO20 K8aopamd, coCmoswyas uz «Ny
INeMEHMO8. A 3Mo 3HAUUM, YMO KANCObIU INeMEHM, CIOAWULL 0O KOPHEM, umeem guzuueckyro gopmy keadpam. Tonvko
6 9MOM CIyuae 803MOJNICHO PeUuleHUe K8AOPAMHO20 KOPHS.

8.  Ecmu«N  »— mo uucio noo KOpHeM umeem CmpyKkmypy « usuueckuii Kyoy, a e20 CmopoHa pasHa KOIUYecmsy Kyoukos
u e2o doaeil. B amom cymo pewienus Kopsi Kyousecko2o. 9mo ecmo yucio (3navenue) kyouxos. Onu 06pazyiom cmopomny
Kyba. Omo u ecmov pewenue. CnedosamenvbHo, CMPYKMypa 4ucia (3HaveHue nod KOPHeM) UMeem 2eomMempuio Kyouxa,
MEPHOCMb KOMOPO20 8 MPEX HANPAGLEHUSIX 00UHAKO8As. A MO 3HAUUM, YMO 2eOMempust Kaxicool yu@psl, Komopast
cocmaeasiem 4ucio (3Havenue noo KopHem) umeem opmy guzuueckozo kyoa.

Emé onno 1oxa3arejibCcTBO reOMeTpHUYecKOl CTPYKTYphI Hudp B popme «puznueckuii Kyo».

[IpocThIM OKa3aTEIBLCTBOM T€OMETPHUYECKON CTPYKTYpbl mudp B dopme dusnueckoro kyba —
sBisiercst popmyna ymHoxeHust: a*b*c*d*e*f u t.x1. [locmoTpum, 4to 3a yucna, HUPPHI U CTPYKTypa
CKPBITBHI B 3TOM opmyJie. 3a cuMBoiIaMu (POPMYJIBI CTOST YUCHA. A KaXII0€ YUCIO 3TO HAaOop mudp.
Kaxnas nugpa 370 KOITUUECTBO B JAECATHUHOW (popMe KyOMKOB YHUBEpPCAJIBHBIX Mep. JTH KyOUKH
OJIMHAKOBBIE 110 BCEM IMapameTpam (reomerpusi, hopma, coaepKaHue, CTpPYKTypa u T.1.):



9. 3uauenue «a» — smo Konuuecmeo Kyoukos, obpasyroujue mepy ONuHbl 00beKma o 4ém uoém peysv.

10. 3uauenue «b» — smo Konuuecmeo ONUH HA38AHHBIX KYOuUKos no n.9. u mepa niowadou obvexma.

11. 3uauenue «c» — 3mo koauwecmeo niowjaoeti uz Hazganuvix Kyouxos no n.10. u mepa 06véma obwvexma.

12. 3uauenue «dy — smo xoruuecmso 06émMo6 uz Ha36anHLIX KYOUKo6 no n.11. u mepa onumvi, Ho 601€E BLICOKO20 YPOBHSL.
13. 3uauenue «e» — 3mo Koauwecmeo OnuH HA38AHHLIX KYOUK08 no n.12. u mepa niowaou

14. 3uauenue «f» — smo koauuecmso niowaoell U3 Ha36aHHvIX Kyouxos no n.13. smo mepa o6véma.

Ha3Banubie mpocTeie MaremMaTuyeckue (HopMyibl — yOETUTEIHHO JTOKA3bIBAIOT: YTO (hrU3HUecKas
cyTh 1u@pel 370 — Ky0. M npyroro Obith He MokeT. [lmomanp m000ro 00bEKTa peanbHOr0 MHUpPa
CBOJUTCA K MPSIMOYTOJBHUKY (KBajapary). O0BEM cOOTBETCTBEHHO — K Ipu3Me miu KyOy. Hampumep:

e kBaxpat cropoHa 10cm. cocrout u3 100 kBagpaTukoB (1+1) cm.

e Kky0 cropona 10cm. coctout u3 1000 xky6ukoB (1:1:1) cm. D10 KONMMUECTBO KyOHKOB. OHO
MPEJCTaBICHO YHUCIOM, a 4uciaa coctoaT u3 uudp. CrnemoBarenbHO TUdpa HMeEET
(U3NIECKYIO CYTh «KyOUK».

B uém xe cyrh kyOmka? OHa B TOM, YTO KyOHKH 3arOJHSIOT COOOW MPOCTPAHCTBO B TPEX
HarpaBJeHusAxX 1o ocsiM X, Y, Z ¥ 3aM0JIHIET MPOCTPAHCTBO, & UMEHHO 3TO:

o 00vém usuueckoeo obvexma. OH dice GrIOUACM PA3MEPLL: OUHA, NI0WAOb;, 00BEM.

o [lpupooa mamepuu 0anHo20 hususecko2o 00veKma.

o [Ipocmpancmeo Muposoanus, komopoe codepaicum 06beKkm, mo, 4mo Heu38eCmHo U Ha0o NO3HAMb.

dusnueckas CTpyKTypa Kyba oTpa)kaeT OCHOBY, M OH k€ ecTh Ln(pa 1 snemenTapHas akcuoma THO.
Ho a1u akcuomsl oka3zyemsl. JlokazaTenbcTBa MPOCThIC, UX MHOKECTBO (11.11. 1— 14) HacTosIIIel CTaThH.

Ou3nyeckuil TOAXOJ] MPAKTUKH M HayKd ObLTI O0OOCHOBaH 0€30MacHOCTHIO, 3(PPEKTUBHOCTHIO,
HaJIEKHOCTHIO U KaYECTBOM CO3JaBaEMbIX M3enusa HOBOW TexHukH lIkonoin ['maBHoro Koncrpykropa
BIIK CCCP.

Bosnukaet Bornpoc, Kakyto poJib urpaet reomerpus udpei? OueHb BaXXHYI0, CEPhE3HYIO.

Jleno B ToM, 4yTO U(PBI U YKCIIa — 3TO HE TOJIBKO KOJUYECTBEHHAs! XapaKTePUCTHKA MAaTEpUAIbLHOTO
oObekTa. OHa mupe, riydxke — yXoauT KOpHSIMHU B TiTyounsl [Ipuponnoit pynkinuonansHoctu. Kyo —
3TO YHMBepcalibHasl eluHuIa u3mepeHust. OHa o3BoJIsET U3MEPATh 00BEM JIF000T0 MaTEpUAIBHOTO Tea,
YTO MOJATBEPKIACT Jake HayKa, a TAK)Ke OHa BKJIIOYAET B ce0sl CUCTEMY €IMHUILl U3MEPEHUsI IIouaiel B
KOJIMYECTBE OIIT. CUCTEMY €UHUL] U3MEPEHUS JJIMH B KOJIMYeCTBE 121mT.

[Touemy ¢u3HUECKYIO CTPYKTYpy «KyO» MOXHO M HYKHO CUMTaTh YHUBEPCAJIBbHON eIuHUIIEH
M3MEPEHUs, U OHA MOAXOIUT AJIs Jitoboro gusnueckoro Tena u Mmarepun? Iloromy uto Ky6 — 370 001Iast
CTPYKTypa pOCTpaHCTBa U BpeMeHU. KpoMe reomeTpun, CTpyKTyp 00BbEKTa, €ro CBOMCTB, HapaMeTpOB U
YHCIIOBBIX 3HAUEHU, KyO BKJIIOYaeT B ceOs:

e Koucmpyxkyuio oemanu/o6vekma u 3Ha4yeHus ux 2eoMempuiecKux napamempos, XapaKxmepucmux.
®  npupody mamepuu, RPUPOOy COYUyMa — 3mMo OUA2OHAIU Kyoa
®  IpOCMparcmeo u epemsa — amo oovexmul (YM) u npoyeccol, 6ocnpoussoosuue ghuzuyeckyio demaib.

Yro Takoe mpOCTPaHCTBO B KyOe, a KyO COOTBETCTBEHHO B (PM3UYECKOM «JI€Talm» 3TO TO, YTO emIé
HEU3BECTHO, HO 3TO €CTh CyIIHOCTh [Ipupoast 1 Muposnanus.

Yro Takoe Bpemsi? Bpems — 310 npouiecc «ckiaapiBaHus» Kyoukos (YM), riae kaxasiii YM sBisiercs
BMECTHUJIMILIEM MaTepUalIbHOTO OOBEKTa, U OH MOXKET OTpaXkaTb Ha CBOMX IpaHsX (KBaJapara) LIECTb
MIPOEKINN ITOTO COJIEPKUMOr0. Beé 3To ymcTBEeHHBIN Tpy, HO Hayka ero He oxBaThIBaeT.

Hanee atu YM 00pa3yroT: ANuHY; IUIomaask; o0sEM. Hamo 3aMeTuTh, 4TO TPH 3TOM HET HUKAKUX
ATAJIOHOB MeEp, CHCTeM Hu3MepeHui. Jla 95TO M HEHY)KHO, W HEMpaBWIbHO. [loToMy d9TO «HM3MepeHue
00BEKTa MPOU3BOAUTCS UM caMuM. U 3TO BepHO BeIb pa3Mephbl M, MM H T.1I.

OHM puHaJJIekKaT K KOHKPETHOMY JMaria3oHy. B Hayke U Ha MpakTHKE OHU Pa3JeIeHbl OTPACIISIMU:
MpUOOPOCTPOEHHE, MAIIMHOCTPOCHHUE, MUKPOAJIEKTPOHHUKA, CTPOUTENLCTBO U T.J. A ISl 00BEKTa U €ro
YM nuvero sroro He Hamo. [loTomMy 9TO caM OOBEKT M €CTh €IWHMIIA U3MEPEHHs ISl ceOsi camoro.
OTcroz1a MpoOsIBIEH CMBICI YHUBEPCAIBHOU €IUHULIBI U3MEPEHUsI, TOTOMY YTO:

o  Quszuueckuii Kyo coanacno meopuu omxpwvimozo MO (B. A. Xatiuenko), 3mo yHUSEPCANbHAA eOUHULA
usmepenusi. Ona nooxooum 01s 106020 Gusuveckoco mena uiu vmamepuu. Pasvep kyouxa pasen %, 6
Mamemamuke 3mo paouyc. /[ea maxux Kyouxa — smo ouamemp u eQunuya usmepenus. Yemoipe xKyoura
— amo niowads. Bocemsb Kyouxoe — smo 06vém. M smo nepewiil yuki hopmMupo8arus mexHoI0eULecKoeo
onemenma mamepuu. On onpedensiemcs 6 yugppax: 1 2 4 8. Ilpu smom yugpa 1 — smo ucxoonas
cmpykmypa npocmpancmea u 3mo YM, eé ocnoseanue = %. Jlanee uoém cmenennas ¢pynxyus: 2' 2% 2°


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

(Onuna, nowads, 06vém). Eounuya onpedensiem YM, ona onpedenena: 11 12 13, Bmopoii yuxn cmenennoii
dyurkyuu omnocumes k Qusuveckomy obvexmy. Dmo cmenennas pynkyus: 2°=16 2°=32 2°=64.
Lughposoii kopenv smux uucen coomeememeenno = 15 1.

o Vuusepcanvnas npocmpancmeenno-spementias edunuya coenacho THO (Xatiuenko) — smo «puzuueckuii
Kyo». OcHnosa kyba — ynusepcanvhas mepa (YM), eé pasmep pasen :, 6 mamemamuke 3mo paouyc.
Huamemp npu c60ém @pawjeHuu cOUMU KOHYAMU ONUCBIBAEH OKPYICHOCTb, 4 OKPYICHOCIb — cghepy,
20e cehepa ceomempuieckas CywHOCMb NPOCMpancmea mamepuu. A npoyeccol eé cozoarwue — ecms
8pems.

o Jluamemp — ompe30K, KOMOpwlil coeOuHsenm 08e MOUKU OKPYICHOCMU U NPOXOOUm uepe3 eé yeHmp.
Paouyc — paccmosnue om yenmpa OKpys’CHOCU 00 000U MOUKU OKPYICHOCTIU.

o Jluamemp okpyycnocmu pagen 08ym paouycam (D = 2r). Ooun ouamemp — 3mo 08a paouycd, oOuH
paouyc — 3mo noi08uHa ouamempad.

D10 (u3mUecKkas KOHCTPYKIUS U MPOCKTHpyeMoe u3aenue. Jns ero cozmanusi, mopoil TpedyroTcs
MHOTHE TOJibl TpyJa W MOKOJEHHs JI0JeH, co3paromue 3To uzaenue. Ho 3Tu 3aaunm MOXHO pemaThb
ObICcTpO ¥ 3P PekTuBHO. OO ITUX TEXHOJIOTUIX UAET PeUb. ITO HAIIHU JOCTHKCHHUS, YCIIEXU U IOCTOSTHUE
Hapona Poccun. Xotsa cyBepenuteT ero yHuutoxeH Bmecte ¢ CCCP B 1991r. Ho nmns sToro HyHa
COOTBETCTBYIOIAs CTPYKTypa obmiecTBa. Takum obdmectBoM Oyymero — oynet UO.

B Ilpupone uucna Oonbie equHUIBl He ObiBaeT. [loaToMy enuHMIIAa — 3TO BCEra MHOMKECTBO
0ECKOHEUHBIX MHOKECTB: KaK MO KaKJOMYy OOBEKTY B IIyOHWHY, HAUMHAsI OT 00BEKTa, €r0 TEOMETPHH U
COJIep KaHus, TaK U MO KOJIMYECTBY TakuX 00bekToB B Ilpupoae u Mupozganuu. 910 TOXKe MHOXKECTBA,
MHOTrooOpasue, Bpems, OECKOHEYHOCTh, BEUHOCTh M OeccmepTue. BC€ 4TO MCTUHHO — TO BEYHO U
OeccmeptHo. Ecnm B MaTemaTHKe M HayKaxX HUQPHI 3TO KOJMYECTBEHHAS XapaKTEPUCTHKA OOBEKTOB,
MacmTal, OTCyTCTBUE (PU3NIECKOTO 00paza 00beKTa U ero 00BEKTHBHOM peabHOCTH, TO B [Ipupone —
3TO LUKJIBI, TOXKJIECTBA, (DYHKIIMOHAIN3M, TAPMOHHS 1 00BEKTUBHAS PEATEHOCTD.

udpsr kak cBoiicTBa (HU3NYECKHX OOBEKTOB M Cpela OOBEKTUBHOW PEATbHOCTH — TTO3BOJISIOT
packpbiBaTh cBoicTBa [Iprpoibl peanbHOro MUpa B €ro MPOTHBOIOJIOKEHHBIX YaCTsIX OECTeNIECHOrO U
TeIeCHOro MUpoB. Ky® — 3TO HHCTpYMEHT U CIIOCO0 MO3HAHUS PEAIbHOCTHU 33 CYET YMEHUSI MEPUTh.

Ha, pusnueckas cTpyKTypa eMHULBI U3MepeHus «Ky0» B Hayke — 3To ManieHbKas TOJIMKa K UCTHHE
[Ipuponsl. MarepuanbHas cymHocTs UCTHHBI B [Ipupose onpexnensercs cdepoii KoTopast ONuckIBaeT KyoO.
N 06BEM 31011 cheprl B MaciiTabe eAMHUYHOTO KyOa = 2,72, B TO Bpems Kak 00bEM Kyba = 1.

CnenoBatenbHO, Mbl 00peNH MyTh MO3HAHMS INIYOMHHBIX OCHOB MO3HaHUS. C Ipyroil CTOPOHBI, 3TO
aBTOMaTH3alMs 3HaHUM B OOJACTH CO3AaHUS CPEACTB IMPOM3BOJCTBA MHTEUIEKTYaJbHOIO pecypca,
MCTOYHUKOB 3Hepruu. OHHU MO3BOJIAT CO3AaTh HHPOpMAIIMOHHOE 00111ecTBO. HO ATO KOJUIEKTUBHBIN TPY T
obmecTBa Ha Bcex sramax pa3Butus. CyTh oOliecTBa — yYMCTBEHHBIH TpyJ, 3HaHUI yeloBeyecTBa
0TOOpaxaroT OOBEKTUBHYIO PEAIbHOCTH C MOMOIIBIO COOTBETCTBYIOIIUX Opyauil Tpyna u M.

[Ipu 5TOM BIAacTh AMUTHI YIpaBieHUs OyJIeT MOITANMHO yIpa3JAHEHa. A uepe3 MHTEIJIEKTyalbHO-
MH(pOPMaMOHHYI0 HH(PPACTPYKTYpy OyIeT BIACTh BO3BMYT TPYHSIIEecs HApOIbl U OYIyT CIYKHUTh
TBopily Bo uMs ero UHTepecoB U pa3BUTHs. [Ipu 3ToM Kaxaplii OyneT 3a cBOM TpyJ M 3HAHUS HECTHU
MIEPCOHAIBHYIO OTBETCTBEHHOCTH 32 ahPEeKTUBHOE CITy)KEHUE NHTEepecaM 3aKOHA YCTOMIMBOTO PA3BUTHS.

Tenepp packpoem KpaTko uepe3 pu3nueckuii KyO, 4TO Takoe MPOCTPAHCTBO U YTO TaKOE BpeMs B
MHBapUaHTAX «IIPOCTPAHCTBO-BpeMs». IIpocTpaHCTBO — 3TO yHHBepcalbHas Mepa (KyOMK CTOpOHa
KoToporo = '2). M 3TO Tak mMOTOMY, YTO YHUBEpCaJbHas Mepa €CTh «BMECTWJIHIIE» IS JII0OOro
¢usznueckoro oodwvekta. [loaToMy €€ MOXKHO CUMTaTh CTPYKTYpOH Marepuu. A TpOLEcC CO3JaHHs
U3JeIIUi, B JAHHOM clly4ae CTpyKTypa ¥YM — ectb Bpems. Beap mpouecc-BpeMst CO34aeT U3ACIIHE.

BriBoabl

1. udpsl uMEIOT GU3NYECKYIO CTPYKTYPY M reoMeTpuio Kyba. Kyd — 3To cTpyKTypa mpocTpaHcTBa
U yHUBepcalibHas Mepa. B Hero «momeriaercsy 110001 00BEKT MaTepHaIbHOTO MUpA. U Jajiee MyTEM
(opMHpOBaHUS pa3MEpOB: [UTMHA; TUIOMIA/b; 00bEM 3aMenaTh IPOCTPaHCTBO. Tak uepes Gpynkuuto f=2"
co3maércs HyXHasi KOHCTPYKLHUS JeTalu HOBOW TexHUKHU. [Ipu 3ToM uepe3 sieMeHTapHble 0OBEKTHI
pEAIbHOTO MHMpa CO31aETCSI KOHCTPYKIIMS, pa3Mepbl, IPOU3BOANUTCS PACKPBITHE IPUPOIbI MATEPUH U €€
B3aUMOJICHCTBHUE C peabHBIM MUPOM, BKJIt0Uast [Ipupoaublil GyHKIIMOHATH3M.

2. Ky0 BMecTe ¢ CTPYKTYpO#l MpOCTpaHCTBA UMEET HU(PPOBYIO CTPYKTYpPY. A IUQPHI CBI3aHBI CO
CBOMCTBAMM pE€aJbHOr0 MHpa, KOHCTpykuuen neranu cpegot I[lpuponst m Coumyma, BKIIOYas
TEXHOJIOTUH CO3JIAI0TCS U3ETUs HOBOM TeXHUKH. M3HadanbHO UMUTHPYETCSI OObEKTHBHAS PEaIbHOCTD,
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a 3aTeM 4epe3 IMPOU3BOJACTBO M aBTOMATHU3ALMIO YMCTBEHHOI'O TpyJZa W 3HAHUN YEJIOBEYECTBA JIIOIU
pelIaroT CBOM TEKYILHE 3a1a4 UCII0JIb3Ysl YMCTBEHHBIN TPy, 3HAHWS, HTHCTPYMEHTBI TPYJa U SHEPTUIO
4yepe3 KOJUIEKTUBHBIN TPy U CO3UAATEIBHYIO IEATEIBHOCTD.

3. Uepe3 MMUTALMIO U BH3YAIM3aLUI0 OOBEKTHUBHOM PEATbHOCTH CBOMM TPYJIOM U 3HAHUSMHU
YeJI0BEYECTBO BOCIPOU3BOIUT UMUTALINIO OOBEKTUBHOM PeabHOCTH KaK HHCTPYMEHT TPY/1a U 3HAHHH.

C ysaoicenuenm,

Xaiiuenxo Braoumup Anexceesuy
Ilpoexm CTKC, mema «llepcnexmusay
Poccus, Mocksa, Moimuwu, 12.02.2025



