B.A. Xaiiuenxo. I'enepanvnutii dupexmop HIID OO0 « CKUBPy», asmop meopuu 0Omkpuimozo
ungopmayuonrozo obwecmea (THO), unen xoppecnonoenm MAIBII, unen Pycckozo gunocogpcroeo obuecmsa

PeajbHbIN MUP M HU(PbI

udps! B peasbHOM MUPE — 3TO CTPYKTypa, KOTOpasi Obljia B MPOILIIOM, €CTh ceifvac, u Oyaer
Bcerga. OHa Be4yHa Ui BCEX, KaXIOro, BO BCE BpEMEHa, U i Bcex Jojaei. Ho mouemy mmdps
HACTOJIBKO HE0OX0MuMBbI U BeuHbI? CylIeCTBYET JIU CBA3b MEXy Luppamu, 00bEKTaMU PEaTbHOTO
mupa u cBoiictBamu Ilpupoas1? Ludpsl cnyyaifHbl, Wi B HUX ecTh (yHIAMEHTAIbHAS CYTh?

Uctopust nudp, 3to mporeccHas crpykrypa. OHa Bcerja co3laércsi JIOAbMH, UX TPYIOM,
HMHTEpecaMu, 3HaHUsIMH, L1ebl0. [Iponeccsl U aena Bceraa MMET COUUAIBHYIO CYIIHOCTh, TaK KaK
ux Bepuar 4. Hac ke uHTepecyer TeXxHu4ecKas CTOpoHa BONPOCa, 4 UMEHHO: IPUPOJIa MaTEpPUH
e¢ usmka, a Takke Qusnka cozganus couuyma. CounyMm AenaroT JIOAU B MHTEpecax JHIEPOB.

®du3uka MaTepuu — 3TO CJIOXKHAs CYIIHOCTb JABYX MHPOB: TEJIECHOTO M OecrenecHoro. Mx
uHBapraHTamMu (HamnOoJiee BCEOOIMMHU XapaKTEPUCTUKAMU) SBIISIFOTCS CYIIHOCTh MPOCTPAHCTBA H
Bpems. ['ie mpoCTpaHCTBO — 3TO CyTh caMoit MaTepuH (3JEMEHT PEabHOTO MHpa), @ BpeMsi — 3TO
IIPOLIECCHBIE CTPYKTYPbI, CO3/1aBIIME OOBEKT. VIMEHHO Tak, C MOMOIIBIO 3HAHWM, MBI CO3/1aBaIU
W31l HOBOM TEXHUKU —3TO CTPYKTypa MaTEPUAIbHOTO IPOCTPAHCTBA C 33/IaHHBIMU CBOMCTBaMHU.

[IponieccHbie CTPYKTYPBI CO3IAI0T (OPMY, COJCpPKAHNUE U CBOMCTBA MAaTEPUAILHOTO O0BEKTA.
MatepuanbHblii 1 UHOOPMALIMOHHBIA MUPBI U COOTBETCTBYIOIINE UM MHUP TENIECHBIA U OECTEeNIeCHBIH
— 9TO CyTh 1enoro. Marepust 1 HHGOpPMAaLUsI — 3TO CYTh M OOBEKT IMO3HAHUS, a OECTETIECHOCTD U
TEJIECHOCTh PeaTbHOI0 MUPa — 3TO CyTh YCTPONCTBA MPUPOIbI MUPO3JIaHUS U €0 (PU3UKA.

®usnka Muposnanus BbIpakeHa BEIIECTBOM M 1oyieM. M3 HHUX co3aH O0BEKT peabHOTro
Mupa. BemecTBo u noJie ABISIOTCSA APYT APYTY IPOTUBOINOI0KEHHBIMU. He MpOoTUBONOI0KHBIMY,
MMEHHO INPOTHUBOIOJIOKEHHBIMU. BemecTBo Bcerna umeer nose. 1 oHu ecth 1emnoe oobekTa. 10
ACCUMETPUYHbBIE CTPYKTYpPhl, HUKIUYHBIE U TOXKIECTBEHHbIE B3aUMOJECUCTBUI TOr0, U3 YEro OHU
co3fansbl. M3 3TOM 3HEPruM COCTOAT aTOMBI BELIECTBA, €r0 I10JIE, II0JIE TeJIa BO B3aUMOJECUCTBUH C
a¢upomM. OCHOBa BEIIECTBA U MOJISI — 3TO 3(QUp B TeMIEpaTypHOM Juamna3zoHe. Matepuro co3aéT u
pa3BHUBaeT NMPOCTPAHCTBEHHO-BPEMEHHON MEXaHM3M. A Takke OOIIMI MHBapUaHT: IPOCTPAHCTBO-
BpeMsi-Marepusi mpeodpasyercs B HambOosee OOIIMii MHBAapUAHT: SHEPTUs-BpeMs-IBHKEHUE. IJTO
ypoBeHb 3aKOHOB Ilpupoasl. ¥V He€ TenecHoe M (QPyHKIMOHAIBHOE €JUHOE: BCE OJUHAKOBOE —
pasHoe, a BCE pa3HOe —OAMHAKOBOE. BCE NUKIIMYHO, aCCUMETPUYHO U TOXKAECTBEHHO APYT APYTY.

PaBeHcTBa, npuHATHIE B MaTeMaTMKE M B HayKax 3TO BCEro JIMIIb 4YacTHBIM ciydail. OH
OTPaHUYECHHBIM 10 CYLIECTBY, BO3MOXHOCTSM, ONMCAHUIO U IIOHMMAHHUIO 3aKOHOB Muposnanus.
NHTepecHo, 4TO CBOMCTBA ACMMMETPUYHOCTH, MPOTHUBOIOJIOKEHHOCTH KAK ILEJIOr0 — MOYKHO
HabmoAaTh U y nudp, eciu paccMaTpuBaTh UX ¢ GU3NUECKOI TOUKH 3peHus. Kak HaMu yCTaHOBIIEHO
«MCTHHA €CTh TO, YTO B NMpoLecce TPy/Aa U 3HAHUI NPEBPALIAETCH B PealbHOCTD (PU3MUYECKUH
00beKT)». [laxke MmateMaTH4eckre GOpMyIIbl UMEIOT GH3HYECKYIO CYIHOCTh, HATPUMED:

e X —nT0 MEpa IJINHBI (J'IIOGOC YHCJIOBOC 3HAYCHHUEC, OHO MIPEACTABISACT CANHULLY I/I3M€peHI/I$I);

e X? — 510 Mepa IwIomany u GpU3NIeCcKuii KBaapat (Hudpa AJIUHBI = KOJIUYECTBY PAIOB);

e X3 — 510 Mepa 006béMa, (usudeckuii Ky6 (umdpa IIMHBI = KOJUYECTBY PSANOB = KOJUYECTBY

IJIOCKOCTEH). DTa CTPYKTypa OTPAKaeT YHUBEPCATHHYIO STUHUILY H3MEPEHHSI TCOMETPUN MATEPHH;

VX — 5T0 ToXe (pu3MUECKHil KBAAPAT, OH COCTOUT U3 JIEMEHTOB «X»;
(a+b)> — 9T0 TOXE KBagpaT, OH COCTOMT M3 JBYX KBajapatoB a’, b? m 2-x mpsaMoyronbHukoB ab
(a*+2ab+b?), u T.1. PopmyJIa eCiv OHa BEpHAsi, OHA, KAK U PEATILHOCTh, UMEET (PU3NIECKYIO CYIITHOCTD.
U Bcé TO, YTO T'OBOPUT, ACTIACT U 3HACT UCIIOBCK — €CJIK 3TOT pECypC MpeBpalIaCTCA B (1)I/I3I/I‘ICCKYIO
PCAJIBHOCTb — TO 3TO UCTUHA, B IPOTUBHOM CJIy4ac€ 3TO IPOLUECCHI U MOTEPS BPEMCHU.

NMeHHO Tak uepes TPy, U MPEexe BCEro, yMCTBEHHBIN, a TAK)Ke 3HAHUS, WH(POPMAITHIO, OTIBIT
JOJIEN — 3TOT pecypc MPOIECCOB MPEeBpaIaeTcsi B 00BEKThl MATEPUATBHOTO MHPA, B TBOPEHUE, B
pe3yJIbTarT, NOCTHXKEeHHE YeoBedecTBa. Ho st yero Bc€ 310 HykHO? J[J1s1 TOTO YTOOBI «C1a0KO ecmb,
CbIMHO cnamo...»! WU CITy’)KUTh TOPaOOTUBIIIEMY TeOsI Kitaccy OypiKya3uH U MPECTYITHUKOB?

Her, genoBek cozman Teopuom. Ero temy mana myrra (OectenecHast CYIIHOCTD,) M JIyX —
BEKTOp IeNH. 3a7aua U 1ellb YeloBeKa — CIYKUTh TBOPILY, peain30BaTh CBOU MpeAHA3HAYCHUE U
MUCCHIO JIaHHbIE MPU POXAeHUU. Torna BO3HUKAET BOIPOC, a caMH LU(PBI U Yyucia — 3TO 4To (C
(bu3nUecKoil TOYKU 3peHus)? DTO MOCTHKEHUE 00€3bsSHBI, U HayK — IMepelaHHbIe JIOASM IO
HacneactBy? Wnu aTo Gosee dhyHAaMEHTaIbHAs OCHOBa MUPO3/IaHUs, KOTOpas JaHa JIFOsIM Oosee
Pa3BUTHIMH M COBEPIICHHBIMU [TUBUIU3AIUSMHU MPOILIBIX MUPOB, KAHYBIIIHUX B JIETY.
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U cam maTepuanbHbIii MUP — 3TO YTO? DTO MUP TOJIOTPAMMHBIN KaK yTBEPKIAET
JI5BUT ATIK MITH 3TO YTO-TO Apyroe? UTo uMeeT MaTepruaibHyI0 OCHOBY, U O€CTEeIEeCHBIN
BceJieHCKUi pa3sym? Kak 3TO MposiBisieTCsi CerojiHs B OyJHUYHOM M JDKUBOM MHUPE
HaJHaIMOHANBHBIX 37UT? KTo npaBut Mupom? Kakue y HUX nenu? 3agadn? 4To *KAET -
HalluX BHYKOB, JeTel, yenoBeuecTtBo? [louemy s pasnmensto Touky 3peHust boriaesa BJ‘[aJII/IMI/ID
Huxonaesnua? Ilotomy 4to OH, mpexae Bcero, celi marepu [Ipuponst u TBopra u Beaér ceds
cootBeTcTBeHHO! HaMm mpennarator uepapxuto. JleMCTBUTENBHO OHA JIEKUT B OCHOBE Bcero. M »to
MBI pa30HpaeM B ITOH CTaThe uepe3 CBOMCTBA IH)p, Yepe3 MaTEeMAaTUKy U HAYKH, Yepe3 MUCCHUIO U
IIpEeIHa3HAYEHUE JIIOIEH — CIIy>KUTh TBOpLy, 3akoHaMm IIpuponsl, Tem 3akoHam KTo co3nain JKu3Hb
B Muposnanun. Ho ais 3TOro Hy»HO M300JIM4aTh JIOKb CHCTEMBI KOHTposist. Hamo moHATh Kak
«HaJHALMOHAIbHAs JIUTa» CO3/1aéT LU(ppoBOEe paOCTBO? KaK OHAa HaMEpeHa co3JaTh AJs «cedsd-
MPECTYITHUKOBY BEYHOE LIAPCTBO 0JIArOACHCTBUS, BCTYNUB B IPOTUBOpEUHE ¢ TBOPLIOM, YHUUYTOXKAS
OYepeIHOM BUTOK KHU3HH, BCETO JINIIb 33/1aB JOXKHYIO 11eIb, aHTUHapoaHble CMU (TeneBuaenue. .. ).
OHu pa3BUBaAIOT HU3MEHHBIE YYBCTBA, BOPYIOT BPEMS.

YenoBek — 3TO O0XKECTBEHHAs CyTh, HO UM MaHMITYJIUPYIOT. B uéM e ux cuna? B 4ém ycrnex
UX ThIcAueneTHui uctopur? OHU UCHIOIB3YIOT TEXHUKY yAANEHHOTO MeHeKMeHTa. OHU TPYCIUBBI
KOBapHbI, IPECTYIHBI 10 CBOEH (hopMe U conepkaHuio. Ho OHUM Toxe 1011, U POXKIEHBI IO TEM Ke
00’KeCTBEHHBIM 3aKOHaM. MIMEIOT 1T MpaBo IMIMPOKUE MACCHI JroAeH 3HaTh UCTUHY? Wnm mx, Kak
MaJIbIX JIeTe, Kak 00e3bsiHy HaJ Aep)KaTh B HEBEJICHUH, HEBeXecTBe. .. 7 Vu ecTb Apyrue crnocodbl?

Opmnaxapl, UCMONB3ys noTeHuuan 3Hanuil Pycckoit Hayunoit [lkomnsl, Pycckoro Kocmuzma
(baptunu P.JI., Kysuenos IL.T"., bonsmakoB b.E, [Togonmunckuit A.C. u ap.), 5 ckazan: «B kaxaoi
HayKe POBHO cT0JbK0 Hayku, CK0O/IbKO B Hell MAaTEMATHKHU, HO B KAK/10i MaTeMaTHKe POBHO
CTOIbKO HCTHHBI, CKOJbKO B Hell (UM3MKHM peanbHOro MUpa, U KaKIasd HUBHJIM3aNusA Oyner
00J1a1aTh INIyOMHHBIMU 3HAHUSIMU POBHO HACTO/1bKO, HACKOJIBKO MOJHO €€ YMCTBEHHbIH TPy
Oy1eT MMUTHPOBATH  BU3YAJIBHO OTPA’KaTh 00beKTHBHYIO PeaJIbHOCTBY». JTO U €CTh (popMyia
nHpopMaMOHHOTO o01ecTBa. Kakoe MecTo B 3Tol (opMyJie 3aHNMAeT CTpaHa, YeJI0BEK, CeMbsI, UX
cB00O/1a, 3HAHUS, TEXHOJIOIUYECKUI CYBEPEHUTET, BIIACTb, YIIPABIEHUE, MUCCHS U IIPEHA3HAUCHHE
YenoBeKa TanHbie emy [Ipupooii mpu pokaeHuu? MOXKHO JIH pEIIUTh 3a7a9y yIIPaBICHUEM, CHIION?

Her, HeBO3MOXHO. DTy 3a1a4y MOTYT PELIMTh TOJIBKO Jt0AH, yesoBek [Ipupoast u TBopua, e
KTO JIEUCTBYIOT 10 3aKOHAM J0JITa, YeCTH, COBECTH. B 3TOM 3asor ycnexa u cyTb UH(POPMALIMOHHOTO
obmecTBa. M 3T0 Tak MOTOMY YTO OCHOBHOM MCTOYHMK 3HEPTUM OOIIECTBA €CTh YMCTBEHHBIN TPyl
—TI03BOJISIOUIH YEJI0BEUECTBY CO3/1aTh BUPTYaIbHbI MUP, U HA OCHOBE TPYyAa, ITyOMHHBIX 3HAaHUH,
— ciyxuTth TBopuy, [Ipupone, 3akonam cozpaBmmx JKusHe B MUpO31aHuH U 4EI0BEKA-Pa3yMHOTO.

06 3TOM 5 roBopui B crathe «McTok uctopun ucTuHb». CBOMCTBA HU(PHI U CBOWCTBA MHpa
peasbHOro — HMMEI0T MECTO ObITh, U OHU OJWHAKOBbIC. Benb peanbHbI Mup, UpPH U 3HAHUS,
JOJIeN TeperyIeTEeHhl, U €CTh OJIHO Iienoe. PeanbHbIi MUp 00bEMEH, MHOTOTPAaHEH U OECKOHEUEH.
VYHUBepcalibHas Mepa U3MepeHU 00bEMa MaTepuu Toxke UMeeT puznueckuii 00bEM. OHa MO3BOJISET
TaK)X€ «BUJIEThY» MIPOCTPAHCTBO 00BEKTA, €r0 BpeMsl (IIPOLECCHI), PACKPBIBAET MEXAaHU3M O0BEMHOTO
MBILIUIEHHS], COOTBETCTBYET MEXaHU3MY IPOCTPAHCTBEHHO-BPEMEHHOI'O NMPeoOpa3oBaHMsl MaTEPHH.
Benp uenoBek — cymnocTs [Ipupoas! u conmyma, JI01d peniaioT 3aJa4i CO3/1at0T, Cpeay OOMTaHMUSL.

Yuci10B0# psii M €ro CBOMCTBA.

duznyeckuii 00beKT U UHPOpPMAIHS, B KAKOH-TO Mepe, OTpa)KkatoT TEJECHBIA U OecTeleCHbIN
MUpBL. JT0 co3nanHas [Ipuponoil Mmarepus, a JIF0AbMA — COLUYM. JTO TEXHUYECKHM noaxoA. B aTom
clly4ae POXAAeTcs TPEeThe 3BEHO — IPOIECCHl. DTO JIIOJU CO CBOMCTBEHHBIMH MM HMHTEPECAMH,
BO3MOKHOCTSIMH, TPY/IOM, 3HAHUSIMH, [IEJIEBBIM BKJIAI0M B KU3Hb 0a3UPYIOLIMMCS Ha TO3HAHUU.

IlepBolii ypoBenb psama mudp: 01 23456 7 8 9, ecnmu ero paccMarpuBaTh Kak OTPE30K
(JIMHUIO) U Mepy [UIMHHBI — SIBJIIETCS ACCUMETPUYHOM CTpYKTypol. OH HauuHaeTcs HyIEM, U
3aKaH4MBaeTcs AeBITKOU. LlndppoBoil kKopeHb cTpyKTypbl 3TOro psaa paseH 9 (0+1+2+3+4+5+6+7
+8+9 =45 = 4+5=9), rae 9 — xapakTepusyeT UCTHHY psAAa YUCENI U TO, YTO €CTh PEaTbHbII MUp.

JlaHHBIN psiA NOJIHBIN, U 3TO MEPBbIM YPOBEHb OTHOIICHUN TEJIECHOTO U OECTEIECHOTO MUPOB
(MaTepus u nuHopMmanus). IMeHHO 3TH cBoicTBa MaTeprH U HH(OPMALIUH ITO3HAIOTCS C IOMOIIBIO
Ha3BaHHBIX IUGP. Bo3zMokHO 11 mo3HaHue Mupa 0e3 nudp? BozmoxkHa u nuBmin3anus 6e3 s3bika?
Bo3MoxHBI 1M OTHOIIEHHS JtoAel Mexay cobol, [Ipuponoit u Counymom? Benp mroan — 310 U
ecTb yacTbh [Iprpoasl 1 connanbHas cucTeMa: 1eii, Kypca 1 BIacTy AJs CIy>KeHus 3akoHam JKu3Hu.

C nozunuii npupoas! (GU3NKK) MaTepuu TEXHUKO-TEXHOJIOTMYECKOTO YPOBHS — HOJIb — 3TO
cdepa (mmap). ITO MOJIOE U MOJTHOE OJTHOBPEMEHHO: (popMma U coaepkaHue (PU3NIECKOro o0BheKTa
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MaTepuu. IT0 00BEKT Mo3HaHUA. JIeBSITh — 3TO coAepkKaHUe 00beKTa M (PyHKIUS UCTHHBI 3TOTO
no3HaHus. OHa orpaHnyeHa o0nacTei0 HazBaHHOrO Imapa. B [Ipupone BCE oauMHAKOBOE U OHO Ke
pazHoe. I BcE pasHOe — OAMHAKOBOE, HO B IIPEIYyCTAHOBICHHOM KauyeCTBE, NPOSBICHHOM B
cBoMcTBax copazMepHocteit Obpa3a (B HameM ciryudae 0) u B ToxxaecTBe (hyHKIOHAIbHOTO [Togoous
(3aKOHOB COOTBETCTBUS M TOKAECCTBEHHOI'O SIMHOOOPA3HS).

Jlia yenoBeka B peanbHOM Mupe [lpupoasl ¥ B coumyMe — 3TH CBOMICTBa IPOSBISAIOTCS
HEPa3phIBHOCTHIO (I[EJIOCTHOCTBIO) MATEPUAIbHOTO ¥ JYXOBHOrO. I[IpOTHBOIOCTABISATH OJHO
npyromy Henb3s. Hano 3HaTh, Kak 0HO 3aBoAuTCA B Apyroe. Hajgo nmoHumars 1 BUAETH, TyXOBHYIO
KU3Hb B CMEPTH U IyXOBHYIO CMEPTh B XKHM3HM. Hano moHumarh, 4To BCE OTHOCHTEIBHOE —
abcooTHO, a BCE abCOMIOTHOE — OTHOCHTENBHO, HO B KOHTEKCTE aCMMMETPHYHOIO KauyecTBa,
IIPOSIBJICHHOT'O CBOMCTBAMH BEILECTBA U IPOTUBOIIOJIOKEHHOTO €My IOJIs. DT KaueCTBa CONEPIKUT
B ce0e HOJb, U 1eBATKY. OHU XapaKTepU3yIOT MPUHAICKHOCTh 00beKTa K obsactu [Ipupos! u ero
COJIEpKATENIbHY0 HICTUHHOCTD, TO YTO OOBEKT CYIIECTBYET M OH €CTh IPUHAIEKHOCTb [Iprposl.

Hano 3ameTuTs, 4TO HOJIb U AEBATH — 3TO CYIIHOCTH IIpupoasl. 1 kaxkab1il HOMNb, U IEBITKA
— OTHOCATCS TOJIBKO K JaHHOH cdepe, koTopast OyJeT BKIIOYaTh 0OBEKT, 0 4éM UIET peusb. [leBsaTka
— 370 TO, 4T0 ecTh T (I1n) nu ®u mus kaxaoi okpyxHocTH (cdepsl). Y kaxaon chepst Ilu u du
pasHbIe, XOTs I BCeX OKpYykHOcTed [Iv B 4MCIOBOM BBIpaKEHUHM = OgHOMY uuciy: 3,1415926.
PaBencTBO 3T0 M3 00NacTH HayKH, €€ cpaBHeHUH. [Ipupoaa — 310 accumeTpuunbie ToxAeCTBA. OHU
BceoOI1IMe, MHOKECTBEHHbIE, [IUKINYHbIC, U OECKOHEUHbIE — UMEIOT CBOU (POPMY U COJIEpIKaHUE.

Bropoii ypoBenb. VckitounB 1Ba KpaitHue accumeTpuynble o0bekTa (uudpsl 0 9) u3 orpeska
1udp — MOTYyYUM BTOPOH YpoBeHb 3Tor0 oTpeska: 12345 6 7 8. Ecnu udpst 0 9 orpeska nepBoro
YPOBHS XapakTepu3yIoT puzndeckuii 00beKT, [Ipupoay, uX cBOHCTBa — TO HUQPHI OTPE3Ka BTOPOTO
YPOBHSI — XapaKTepU3yIOT yxkKe caM (GU3NYEeCKUI 0OBEKT: CoiepiKaHue TOro YTO HaXOAUTCS B cepe,
o6o3naueHHoi nugppamu 0 9. A 310 ecTh BoceMb BepIInH KyOa ¢ stumu mudpamu 0 9.

OTpe3ok BTOpOro ypoBHS HaumHaerca Hudpoit 1, a 3akaHumBaercs uudpoit 8. D10 mapa
ACCHUMETPUYHBIX CBOHCTB OOBEKTa C MO3UIMHA (U3UKM MATEpUU WM HM3ACTHS HOBOW TEXHHKH,
co3aanHoro Jto1pMH. [{udpoBoit kopeHs 3Toro oobekra — ToXKe = 9 (1+2+3+4+5+6+7+8 =36 =3+6
=9). 9 — ar1o0 TOx)e uctuHa. Ona obpasyercs udpamu 3 6. OTu HOPBI XapaKTEPU3YIOT KJIACTEp
ITpuponsl, rie 6 — 3T0 MaTepuasbHas COCTaBIAOLIAsl, a 3 — IMPOLECCHAas €€ YyacThb WM 3aKOHBI
oOpa3oBaHus Matepuu. Jlanee Ha 3TOH CTpyKType 0azupyercs COUMYM U MPOSIBICHHbBIE B TPYI0BOU
JesITeIbHOCTH, BIACTH U B YIIPABICHUHU — CBOWCTBA OOLIECTBEHHBIX U JIMYHBIX HHTEPECOB.

[udpa 1 BToporo ypoBHs psjia — UMEET JBONCTBEHHOE 3HAYEHHE: 3TO LIEJI0€ MPUPOIBI U 3TO
YHHUBEpCaJbHas Mepa, OHa CBS3bIBaeT (pu3Mueckuil oObEKT 0 4éM MIET peub, C MO3HAHUSIMU U
NEeSTeNIbHOCTBIO JTtoieH. 1 —3T0 M1000i 00BEKT MaTepuaIbHOIO MUPa B MUPO3/1aHNUHU UITH CO3/1aHHBIH
moabsMu. Hudpa 8§ — 370 husnka cTpykTypbl 00bEKTa, WM €r0 MPOCTPAHCTBO. ETUHUIIBI N3MEpeHUs
3TOro 00beKTa UMerT pusndeckyro gopmy ky6. Kybd cocrout u3 8 yHuBepcaiabHbIX Mep. B aTom
cllyyae CYIIHOCTb OOBEKTa CKpbITa B KyOuke ¢ mudpoit 1. OH ecTh BMECTWIMILIE CYIIHOCTU
(bu3nuecKoro 0ObEKTa U €ro yHUBEpcaibHasi Mepa U OCHOBA €IUHUI] U3MEPEHUS [T€OMETPUH.

Tpernii ypoBeHb IUPPOBON CTPYKTYPHI OTYHYAETCs MyTEM UCKITIOUEHHSI 00bEMHBIX CTPYKTYP
¢dusmveckoro oowvekTa (udpsl 1 u §), Toraa momyduum CTpykTypy mudposoro psga: 2 3456 7.
Hauano 1 KoHel| cTpyKTyphl 3TOT0 YPOBHS (PU3NUYECKOT0 00bEKTa UMEIOT UGB 2 U 7. DTU UPPHI
TOXKE accCUMeTpuuHble. J[Bolika 03HayaeT Mepy JUIMHBI JJs JaHHOTO (u3nyeckoro oobekTa. Mepa
JUIMHHBI COCTOUT M3 JIBYyX YHHMBEpcaJbHBIX Mep (2 enuHuyku). OHa oOpazoBaHa ABYyMs KyOHKamu
(mMecTo xpaHenus cymHocTei, 1). 1 — 370 MaTeMaTH4eCcKuii anmapar, U OH siBIIsteTcst BceoormuM. OH
MO3BOJISIET MO3HATh M PACKPBITh CYTh (PU3MKM MaTepuH, CUCTEMY HPOCTPAHCTBEHHO-BPEMEHHOI'O
peoOpa3oBaHus MaTepuH, BKIIOYas No3HaHre Mupo3aHus B mpolecce Tpyda JroAei. Y HUKanbHas
0COOEHHOCTh 3TOT0 MaTeMaTHYECKOI0 anmapaTa — 4YTO JII000H 00BEKT U3MEPSIeTCs He C TIOMOIIBIO
CUCTEMBI Mep, NMPUHATOM HAa OCHOBE E€IWHUIBI U3MEPEHHS JUIMHBI METp, Kak 4acTb [laprkckoro
MepuanaHa nuim MeTp — 3To JUIMHA IyTH, IPOXOAMMOI0 CBETOM B BaKyyMe 3a HHTEPBaJl BpEMEHNU
1/299 792 458 ceKyHIbl. BC€ 3TO HagyMaHHBIE BEUIM B paMKax pa3BUTHSI HayK U MHTEPECOB HAyUYHBIX
JUJIEPOB, KOTOPBIE N0 (haKTy yNPaBIAIOTCS JIUEpaMH BIACTH U UX MHTEPECOB — ATO (aKT.

EaunHuna uiMHBI 1O TpPEACTaBIEHHOM THUIIOTE3e «yHHBEpcalbHas Mepa» (Te XpaHUTCS
CYIIHOCTh TOTO WJIM HHOTO (M3NYECKOro OOBEKTa) TOBOPUT O TOM, YTO E€IUHCTBEHHO BEPHBIM
MO/IXO0JIOM U3MEpEeHHsI 00BEKTOB B MUPO3/AaHUH SIBIISIETCA caM pu3ndeckuii o0bekT. B aTom citydae
U3MepeHne 00beKTa MPOM3BOIUTCS Ha OCHOBE €ro CYHIHOCTH, a He MpHHATOH cuctembl mep (CH,
CT'C...). Bce 3T Mepbl YCIOBHBI, 1 OHU KacarOTCsl HEKOTOPOTO (PU3MUECKOTro Kiilacca 0OBEKTOB. A
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MaTeMaTHKa, KaK BUIUM, HTHOPUPYET 3TU MEPOIPUITHS — OHA UCMOJb3yEeT YHUBEPCAIbHYIO MEPY
«Ky0» KaK «BMECTHJIMIIE CYITHOCTH» — 3TO IIaBHas e€ akcuoma. OHa MpeBpaliaeT MaTeMaTuKy B
Mepy Bcex HayK. M 3To Bcero juib ABE BEUIU: CYIIHOCTh U HU(pbl. B 3TOM QyHIamMeHT u ocHOBa
HAayK, XOTsl yu€HbBIE «3aTOUYEHBI» HA JIOXKb, & CHUCTEMBl U3MEPEHUS SIBISIIOTCA HEOOXOIMMBIMH H
BaXHBIMU — HO B HUX CKPBITBI AJIEMEHTHI JIXKH.

Ho uro xe Toraa takoe 7?7 Cemépka — 3TO TOXKE€ Mepa JJIUHHBL, HO OHa COCTOMT U3 JIByX
00BEMOB MpPEABIAYIIETO YPOBHS, pa3Mep KOTOPOTO paBeH 8§ MITYKaM YHUBEPCAJIbHBIX MeEp.
HazBannble 00bEMBI IBYX BOCBMEPOK — 3TO €CTh MEpa JUIMHbI IPOLIECCHON cocTaBisAomel. IMeHHO
npoueccel poxaarot cymHocts (Lenoe [Ipupoast), B Tom ducie u 3a c4ET Tpyaa U 3HaHUHN JOJCH.
Mepa mmmHsbl, co3nanHas u3 16 kyoukos, umeeT 1 poBoit kopeHs 7 (1+6 = 7), rne 1 — 310 1enoe,
a 6 — 910 cyTh npupoakl (M3 yero cozaano menoe). [{udpooit kopeHb camol CTPYKTYpbl HHGP
TPETHEro YPOBHs TOkE =9 (2+3+4+5+6+7 = 27 = 247 = 9).

YerBepThlii ypoBeHb 1IU(PpoBOH CTpYKTYpHI psga mudp 0 — 9. Hckmouaem mudpe 2 u 7 u
MOJIy9UM CTPYKTYpy: 3+4+5+6. Hauano um KoHel 3TO CTPyKTyphl 00pa3yroT mudpsl 3 u 6.
udpoBoiit KOpeHb CTPYKTYPBI 3TOTO YPOBHS paBeH Toxke 9 (3+4+5+6 = 18 =9). Toraa uTo ke Takoe
ectb Uppel 3 U 6 Xapakrepusyronpe GU3NIECKU OOBEKT B ATOM CiIy4ae, €clid B (PU3UIECKOM
nporuecce co3aaHus GU3UKU 00BEKTHI ATU MUPHI HE TPUHUMAIOT IPSIMOro y4yacTtus. 3a udpoi 2
(mmHa), cnenyer mudpa 4 (womanb) — a uudpa 3 ckpbliTa MeXTy HUMH. B oObekre oHa
MPUCYTCTBYET, @ BOT B MpOIIECCE CO3JaHMs HE Y4YacTBYeT, a MOJy4yaeTcs aBTOMATHYECKHU. ITO
HarSAHO JeMoHcTpupyeT GyHkims 2". UMeHHO 5Ta (QyHKIMS BO3BpAIaeT €IMHbIA W BCCOOLIHIA
UK U¢poBoro kopHs 1 24 8 7 5 ans Bcex N oT HYIA 10 OECKOHEYHOCTH.

Jleno B TOM, YTO M LMKJI TPYAOBOM NESATENBHOCTH IO CO3JAHUI0 M3JEIUNA HOBOW TEXHHKHU
(busnueckux 0OBEKTOB) B COIUYME — COOTBETCTBYET IidppoBoMy UKty 2" coznanus oobekTa. OH
IIpe/ICTaBJIEeH ABYMs OLUUKIAMU: IIpeACTaBICHHBIX Huppamu 2 4 8 (MaTepralibHas 4acTh 0ObEKTA);
KOTOpBIE OXBau€Hbl IUKJIaMU TporeccoB (nHpopmannonusiMu) 1 7 5, rie 1 (1emoe) COOTBETCTBYET
8 (pusmyeckas cymHOCTh, 00BEM); 2 COOTBETCTBYET 7 (MaTepHalIbHAS M MTPOIIECCHAS COCTABIISIONINE
MEpBI JUTHHBI); 4 COOTBETCTBYET 5 (MaTepHalibHast U MPOICCCHAsE COCTABIISIFOIINE MEPBI TUTOLIATH).

AHanoruyHas CUTyarusi MpOUCXOAuT U ¢ Iudpoi 6. OOBICHEHUS, XOTS Ha MEPBBIA B3IJISI
Ka)KETCSl HE pa3pelIuMbIM, OKa3bIBAETCS OYE€Hb MPOCTBIM: 6 — 3TO MpUpoJia, €€ 0ObEKTH U MUp; 3
— 970 3akoHbI [Ipupoibl, €€ mporeccHas 4acTh, TO YTO CO37a7I0 OOBEKT U MUP MaTepUalbHbIN. JTH
3aKOHBI OTPAXKAIOT CYTh U OCHOBY JIJIsl COIIMAIBHOTO MPOU3BOJICTBA.

IIaTBIH BHICHINH YPOBEHDb CTPYKTYPBI IM(p BKIIOYAET B ce0s TOIBKO ABE HUPpPHI: 4 5 (rmocne
uckiroueHus mudp 3 u 6). Liudpa 4 o3nauaer cTpykTypy miomaau puzndeckoro oowvekra. Ilnomanp
COCTOUT M3 4 YHHUBEpCAJIbHBIX MEp. JTO «TEXHHUYECKas» XapaKTepUCTHKa (PU3MYECKOro oObéMa
00BEKTa, 0 KOTOPOM UIET peub, U KOTOPBIM CKPBIT B YHUBEpCcallbHON Mepe noA tudpoit 1.

Ho ugto xe Toraa takoe uudpa 5? Ludpa 5 — 3710 TOKE XapaKTEPUCTHKA IIOMIAINA OOHEKTA.
OnHa uMeeT IPOIECCHYI0 CYHIHOCTh (Bpemsi) U (PU3MUYECKH COCTOHMT M3 IBYX ceMEpok (uau u3 32
YHHBEPCATLHBIX MEp, TaK KaK 7 3TO MPOIECCHAs Mepa JUTMHBI, OHa pOBHA 16 IIT. yHHBepCaTbHBIX
Mep). Takum o6pazom mudpa 5 310 ectb nudpoBoit kopenb 7+7 = 14 = 1+4 = 5 unu 16+16=32=3+2
= 5. Takum 06pazom noxydeHa uepapxus U3 natu yposHen nugponoro psana. Ho u Ha sTom mporecc
Jla’ke He 3aBeplI€H, MoToMy 4To Mppa 5 nanee npeodpasyercsa B 1 (1 24 8 75 — 1) u 3aBepmaercs
TIEPBBII TBOMHON UK U3 GUBHKU CO3[IaHUS MAaTEPUH, U U3JICITHIl HOBOW TEXHUKH.

OTH OOBEKTHl M TPOLECCHl, NpPEeACTaBICHHbIE LHU(pPaMH, pPACKPHIBAIOT OOBEMHYIO U
COJIEP’KATENIbHYI0 CTPYKTYpy YCTpPOWCTBa MAaT€pHaJIbHOIO MHpa B paMKaxX CYIIHOCTEH:
MIPOCTPAHCTBO, BPEMsI M MEXaHHU3M NPOCTPAHCTBEHHO-BPEMEHHOTO MpeoOpazoBaHus. B aTom cyTh
TeXHUK oOpa3zoBaHusi (HOpM MaTepuu W TOJSA, WX TEIECHBIX W OecTelecHBIX cymiHocTen. Tax
WHBapUaHT MaTepUU IMPOCTPAHCTBO-BPEMA-O0BEKT — pOXKAaeT Hambosee OOIIMN HHBApUAHT:
SHEprus; Bpemsl; IBIKeHue. B 3ToM ennHCTBE KaxAblii 00BEKT COCTOUT U3 ABYX APYTUX CTPYKTYP.

B ToMm umcne 3TH WHBapuaHTBl MaTepUU XapaKTEPU3YIOT SHEPrHI0 HEOOXOJUMYIO Ha!
MIPOM3BOJIUTENbHBIN TPYA, YIpPaBICHYECKUH, YMCTBEHHBIH, (QHU3NYECKYI0 PabOTy MU TIyOMHHBIE
3HaHUS JIOIe OTpaxarolue MCTHMHY Mupos3nanus uiam To 4yTo ecTh nudppa 9. HeocmopumbiM
SBJIAETCS TOT (PaKT, YTO ATO CIOXKHAS MPOCTPAHCTBEHHAS! CTPYKTYpPa C BBICOKUMH YPOBHSIMU 3aTpar
Ha (U3MUYECKYI0 pabOTy M YMCTBEHHBIH (MHTEICKTYalbHbIH) Tpya. [Iprnuém MHTEIeKTyanbHbIH
pecypc Mpu 3TOM OTHECEH K 00J1acTH OECKOHEYHOCTEH, a MPOU3BOACTBO (PU3MUECKUX OOBEKTOB
BCEI/la UMEET KOHEYHbIE M OTPaHMUYEHHBIE 3aTPaThl 3HEPTUU. EE pe3yapTaTUBHOCTh, ONPEIENISET
ycrex B LeJH, CYTH B CMBICIIE KU3HH, U TO HACKOJIBKO YeJIOBEK BHDKMBAET, WM cIyKuT Ilpupose.



Xapaktepuctuka psaga uupp 01234567 89.
Taxum 06pa3oM omrcaHHas BBIIE CXeMa IATH YPOBHEH U(POBBIX CTPYKTYpP MpeCTaBIeHa
Ha puc.l. OHa HArJIsAoHO PACKPBIBAET DJEMEHTHI HMEpPapXWU YCTPOMCTBA OOBEKTA M TPYIOBOM
JESITeIbHOCTH TI0 €ro CO3JaHMI0. PackphiBaioTcs CBOHCTBa IU(pP M UX CBSI3€H CO CBOMCTBaMHU
[Ipupoabl. A Takke MPOSABISAIOTCA: YCTPOHMCTBO (U3UKU MaTepuu, MPHUPOABI COIMYyMa, HX
B3aMMOCBSI3aHHOCTb, B3aMMO3aBHCUMOCTh M B3aMOOOYCIIOBICHHOCTh, @ UMEHHO:

o 09 — npunaonexcnocmo k Ilpupoode u 2nyounnvim 3uanuim Muposzoanus. Lugposou xopensv 9
nepeo2o yposHs 00pazyemcsi Huciom 45 (cm. nepsulil yposens). A nsamvlil ypoeHb ecnb Mo Yuco.
E20 yugpposoii kopenv moace = 9. B amom cymb eQuHCmea yukios: om nepeozo 00 Nsimozo.
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Taxum 06pazom Mbl mosTydmiu LU (GpoBoit psit (Mepy AJTUHBI), KOTOPBIA pacKpbIBAE€T HEPAPXUIO
YpOBHEH B MEXaHHW3ME MPOCTPAHCTBEHHO-BPEMEHHOr0 MpeoOpa3oBaHUs MaTepUM B Ipoleccax
Pa3BUTHSL, MO3BOJISIET «BUAETH» TEXHUKY OOBEMHOTO MBIIUICHUS Ha YpOBHE (POPM M COAEpIKaHUS
00bekTOB. M3 HuX BbITEKalT 3akoHbl [Ipuponbl, nmo3Hanus u Muposnanus. 1 3to Bcero suiib
JUHEWHas CTPYyKTypa (€IMHUIA U3MEPEHUs [UIMHBI). A 3Ta CTPYKTypa SIBJISETCS BIOXEHHOH B
IpyTryo, 60s1€e CI0KHYIO CTPYKTYPY U3MEPEHUS IUIOMIAe 00bEKTOB PealbHOTO MHpA.

[TpuBenénnas uepapxus (puc.l) packpbiBaeT CHMMETPHUIO acCUMETpUUHBIX Lu(p. I1o BeIcOTE
OHU 00pa3yIoT GopMy UETHIPEXTPAHHON MUpaMubl. B €€ ocHOBaHMM JIEKUT €AMHUYHBIN KBaApaT, a
BBICOTA MUPaMU/Ibl POBHA 2. DTU COPA3MEPHOCTH OT MEphI U MaciiTaba cucteMbl He 3aBUCAT. OHU
OXBAaTBIBAIOT IPUPOJY BCETO MAaTEPUAIIBHOIO MUPA, HO C O3ULIMM HAYKH U IEATEIBbHOCTH JIFOJIEH, UX
YPOBHs 3HaHUMW, LEeJe W 3a7a4 Mo3HaTb Mupos3maHue ¢ IOMOLIBIO YIPABJICHHUS U BIACTH HE
MIPE/ICTaBISETCS] BO3MOXHBIM, TaK KaK MPOLIECCHAs CTPYKTypa UMEET CYIIIHOCTh OECKOHEYHOCTH.

A BiacTh B 001IecTBe Oa3upyeTcs He Ha IEHHOCTAX CEMbH, JIIOOBH, YECTH, CIIPABEIIMBOCTH,
COBECTH, Ha ciykeHuu [Ipupone, TBopiy u 3akoHam, co3aaBmnM JKu3zHb, MUpo3gaHue U 4eTOBEKa-
pasymHoro. Bracte 0a3zupyeTcst Ha CBOMX Mapa3sUTapHBIX HMHTepecax MOTpeOJIeHUs, 3aCTaBUTh
CIIy’)KMTh Ha ce0sl BCE 4eIoBeuecTBO. A 3TO MPECTYIUIEHHWE BBICHIETO MOPSAKA, HE TOBOPS YK€ O
moaax — Ho u nepen IHpuponoit 1 Muposnanuem.

Ha uém xe 3mxnaercs cyTh ynpaBlIeHHs? ero ocHoBa? /[eno B TOM, 4TO 4elOBEK — 3TO
gactuuka [Ipuponsl u Muposnanuss umu co3fgaHHas. M He onHa Hayka COBPEMEHHOIO MHpa
HecrocoOHa MpeB30UTH ATOT ypoBeHb [Ipupoast — Yemoseka. Ho mpoGiema B TOM, 4TO YENIOBEK,
XOTSI ¥ COBEPILIEHEH, UCTHMHA y HEero BBICOYANIIET0 YPOBHS — HO OHA UMeeT OECKOHEYHO Majion
3HauyeHHe. VIMEHHO MO3TOMY YpPOBEHBb YIPABICHHS, €CIM HE CUHTATH CEMbBIO, 3TO JAECCIIOTHYHBIM,
TOTAJUTAPHBIA PeXKHUM, U OH paboTaeT, Kak MpaBuIiIo B cucteMe padcTBa. IMEHHO mo3TOMY XapakTep
COBPEMEHHOT0 Pa3BUTUS HJET MO MyTH HaJHAIMOHAIBHOIO OOpa3oBaHMs, MYTEM aOCOJIIOTHOTO
MIOTJIOIIEHUS TOCYAApCTB, JIIOAEH U CUCTEM — HE BO UMsI CIIyKeHHs TBOpILy, a BO UMsI 00CTY>KUBaHHS
MHTEPECOB 3TOM CaMOM HaJl HAMOHAIILHOW «JIUTBI» U CUCTEMBI €€ )KU3HENEATEIbHOCTH.
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I'eomeTpusi HU(P U X CBA3b CO CBOWICTBAMHU (PU3HYECKOT0 00bEKTA.

[TonsTre reomerpusi mudp Ha MEPBBIA B3I 3BYYUT CTPAHHO, HO OHO MMEET Moja coboit
peanpHy0 OocHOBY. Ilom reomerpueit 1mudp MOHUMAIOTCS TEOMETPUUYECKHUE CBOMCTBA OOBEKTOB
pEAIbHOTO MHpa CBSA3aHHBIX C XapaKTepUCTUKaMu U(pP, KOTOpbIe U 00pa3yroT yucia. B 3ol cBsizu
KaKyl0 Nr€éOMETPUYECKYI0 CYIIHOCTh uMeeT Iudpa? U kak oHa cBs3aHa ¢ Gu3M4ecKuM 00BEKTOM?

Har onbIT 1 3HaHMS TTOKA3al, 4To J1a, uMmeet! B aTom cinyuae nudpsl ecTh OTpaskeHHuEe CBOKWCTB
¢bu3nueckoro 00bEKTa U MPUPOIBI pealbHOro Mupa. Torna BOSHUKAET BOMPOC, a UTO )K€ Takoe Hudpa
u uncno? VimeeT mu oHO pusnyeckyro Gpopmy?

Omneir TUO noxazan, 4TO UCTHHA €CTh TO, YTO MMeeT (Gu3n4ecKyo (GopMmy. JTa aKCHOMa.
Omna oTHOCHUTCA K MareMaTHke, e€ opMynam, Haykam U oM. OHa MOATBEPKICHa MHOTOKPATHO
gyepe3 MPUHLUI «IEJOCTHOCTH» (DU3MUYECKOro OOBeKTa, €ro InapaMeTpbl, XapaKTepUCTUKU U
cBolicTBa. Beap CBsI3p MaTeMaTHKH ¢ HAyKaMu OCyIIeCTBIsieTcs yepe3 mudpsel. [loBTOprock, kaxaas
nuppa — 3TO0 «KyO-yHUBEpcaJlbHasi Mepa» WM BMECTUJIMILE A IPUPOAHOM CyTH O0BEKTa, O
KOTOpOM UAET peub. KyO 1mo3BossieT BOCHpOU3BECTH IECTh 0a30BBIX MPOEKIHiA 00bekTa. OH Ke ecTh
CHCTEMa KOOPJIMHAT, U OH JK€ IIPEIOCTABIIACT YHUBEPCAIbHBIC €AUHULIBI U3MEPEHUS FEOMETPUUECKUX
pa3MepoB OOBEKTa, CBS3BIBAET UX C IPOLIECCHBIMU CTPYKTypaMH, €ro CO3JAIOUIMMH U MHOIO€
Apyroe, BKIOYas OOBEMHOE MBIIUICHHE M MCIIOJIB30BAaHHE MEXaHU3MOB MHOKECTBEHHOCTH,
0ECKOHEYHOCTH, IMHUTAIMH PEATbHOCTH U JJa’Ke UCKITFOUEHHS] MOJIENIel Ha ONpeIeIEHHBIX YPOBHIX
pa3BUTHs 00LIECTBA M CO3UAATENBHOM JeSITEIbHOCTH YEJI0BEKa U COLIMyMa.

MareMartrka pemaeT 3TH 3a/1a4d BCETro JIHUIIb TOIbKO JABYX Y3KOHAIIPABIECHHBIX, CIICUAIbHbIX
HaIpaBJICHUM:

1. [IpenocTaBisieT HHCTPYMEHT «KyO-BMECTHIIUINE IS CyTH 00bekTa». OH ke YHUBEpCalbHas
Mepa, OH e o0pa3yeT MpPOCTPaHCTBEHHO-BPEMEHHYIO CHUCTEMY KOOpJAMHAT, U OH XK€ o0pasyer
YHHUBEPCATBHYIO €AMHUIYY U3MEPEHUH Ky0: UTMHA, IJI0Ia1b, 00BEM /ISl MaTEpUAIBHOTO OOBEKTA,

2. O0ecrnieynBaeT NOJACUET KOJMYECTBA ITUX «KYOMKOBY», 00pa3yloLMX T€OMETPUI0 00BEKTa.
OTOT mpouecc MO3BOJISIET CO3/1aTh OOBEKT, KOTOPBIM 3aJyMaH, W3HA4YaJlbHO HEU3BECTEH, HO
IpeJCTaBIsieT co00i OECKOHEYHOCTh U MHOXKECTBEHHOCTb C KOTOPBIMH HEBO3MOXKHO paldoTaTh ¢
MOMOIIIBI0 MOJIENICH, PerjJaMeHTOB, HOPM M T.A., HO KOTOPBIH COAEPKUT B ceOe (PU3NIECKYIO
PeaIbHOCTh U 3aKOHBI pealbHOro Mupa. M Bce 3Tu Tpy10BbIE MpoLecChl, UH(OpMAILHs, U UHTEIIEKT
HUMEIOT MECTO OTOOpaKeHHs B CBOMCTBAX LIU(QP, UKCEN U B CBA3SX C 00BEKTUBHOMN peanbHOCTBIO.

HUcrnna popmys1 HayKu.

Wrak, B craThe MOKa3aHO, YTO akcHoOMa LU(p OTpakaeT reoMeTpuro GOpMbI U COAEpHKAHUS
¢u3nyeckoro o0beKkTa. ITO reoMeTpHs ecTh KyO, U OH e €CTh YHHMBEpCaJbHas Mepa U3MEepeHUH
reOMEeTPUUYECKUX MapaMeTpoB 00BEKTOB peaabHOro Mupa. PazmMepHocTs KyOa poBHa 1, a ocHOBaHMe
enuHuIbl = 2. EnuHNmna u e€ ocHOBaHUE OT CUCTEMBI Mep U MaciuTaba He 3aBUCUT. DTOT ke KyO B
(u3nuecKoM MUpE, U MUpPE HayK — sBJIgeTcs reomeTpueit mudp. 1 oH ke sBisieTcs yHUBepcanbHON
eIMHULIeH N3MEPEHUs ISl MaTepUaAlIbHBIX 00bEKTOB U 00BEKTUBHOM peabHOCTH.

[Touemy mudpa umeer reomerputo kyoa? [loromy uto mudpa u yrcna ABISIOTCS BCEOOITUMU
JUIsL BCETO, ¥ JJISl 3TOT0 BCEr0 MMEIOT €UHYI0 pa3MEpHOCTh B paMKaX MPOCTPAHCTBA M BpeMEHH. A
TaKo#l CTPYKTYpoii siBsieTcst ky6. OH o6pasyer patsie yribl (90°), mpocTpaHCTBEHHO-BPEMEHHYIO
cucTeMy KOOpOMHAT U Jpyroe npouee. Lludpa spnsercs BceobOuieilt mepoil Bcero. OqHU U Te ke
nu@pbI 0OTpaxkaroT BCe CBOMCTBA OOBEKTOB: T€OMETpUUECKHE (THMHA; TUIOIIaIb; 00BEM) U n1p. Jlanee
9TH IHUQPBI ABISIOTCS BCEOOIMMH B MaTeMaTH4ecKux ¢opmyiax. OHM OTpa)karoT BCE CBOMCTBa,
XapaKTePUCTHKH, TapaMeTpPhl U T.J1. ISl 00bEKTOB MaTEPUATILHOTO MUPA B IPOCTPAHCTBE U BPEMEHH.

A 3TO BO3MOKHO TOJBKO B TOM CiIydae, eciu (u3uka mudp u Gu3nka MaTepuaibHOro MUpa
UMEIOT 0/IHY OCHOBY. Takoi (pusnueckoit ocHOBOI siBisieTcs Ky0. OH ke — reomeTpus uudp, 1 oH
’Ke — yHHBepcalbHas (u3nyeckass CTPYKTypa TeOMEeTpHUH OOBEKTOB M EIMHULl H3MEpPEHHS
MaTepUaJIbHOTO MUPA: XapaKTePUCTHUKA JUTUHBI, TUIOIIA 11, 00bEMA, a TAK)KE BCEr0 MAaTEMaTHYECKOTO
afmapara, KOTOpPbI MOKET ONucaTh MHUP MPHUPOJBI BO Beell €€ MHOXKECTBEHHOCTU U PEalbHOCTH
yepe3 Npupoay uian ¢u3uky peanbHoro mupa. Ho sta ¢usmka umeer reomerputo mapa, €ro cyTb
3¢up, a Ky0 — 3TO TOJIBKO €ro 4acTh B 00JIACTH 3HAHUI: eTUHHIIA U3 2,72 BO3MOXKHBIX 110 00BEMY.

OTcrofa BBITEKAET INIaBHAsI akCHOMa MaTEMaTHKU «00BEKTHI PEaIbHOI0 MUpa C UX IPUPOIHON
HCTUHOW — MOTYT OIMKCHIBaTh U BOCIIPOU3BOIUTH TOJIBKO T€ MaTeMaTudeckue (popmyrbl, KOTOphIE
camy UMeIOT (hM3MUYecKoe cojiepkanne u cMbici». HecoMHeHHO, riyOrHa CII0)KHOCTH UMEET MECTO
OBITh, OTCIO/Ia M TIPOIlECC TONMydYeHUs (PU3MUIECKOro OO0BEKTa IJIMTENCH, HO caM OOBEKT BCeraa
KOHKpPETeH M KoHeueH. Ecim ¢dusumyeckuii OOBEKT peajieH M MaTepHalieH, TO U (HOPMYJIbI
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OTpa)kalolllie ero CBONCTBA SIBJISIIOTCS] UICTUHHBIMU. Beb cBolCTBa pu3nyeckoro 00beKTa, 1 OH caM
umeroT cymHocTb [Ipupoasl. [loaromy maremaruyeckue GopMyssl HE MOTYT OBITh OTJIIMYHBIMH OT
¢bu3uku camoro oOnekta. MHaue dopmyna OyneT JOKHBIM yTBepkaeHuem. Lludpsi, cBoiicTBa
o0bekTa, nHpopMarus o HEM — 3T0 (hpaKTalbl, BaKHbIE U HanOosee 001I1e HHBAPUAHTHI Pa3BUTHS.

[Touemy sT0 Tak? Popmysa ompenensieT CBONCTBA 0O0BEKTa, a OH HE BBIMBIIIUICHHBIH, a
¢busnveckuil — crueoBaTeabHO U (POpMyIIa, €Clii OHA UCTUHHA, TOXKE JTOJHKHA UMETh (PU3NYECKYIO
cymHoCTh. JIF000i MaTepuaabHbIE O0BEKT MMEET 00BhEM, M 3TOT 00BEM H3MeEpseTcs B KyOax, a
UG pbl 00pa3yroIIne Ynciia — SBISIFOTCS BCEOOIIMMHU Ui O0BEKTOB, MX CBOWCTB, MPOCTPAHCTBA,
BPEMEHHU U JEATEIbHOCTH JIt01eH. BCE 3TO CBOMCTBEHHO peaIbHOMY MUPY U JIOJSM.

Ho noxs B conmyme umeer Mecto ObITh. M 3T0 Tak mOTOMY, 4TO 00JIACTh TPYy/da ¥ 3HAHHH —
3TO MPOLIECCHl U 3aMbICEN CO3/1aBa€MOT0 OOBEKTa, HO OHHM MpPUHAIJIeKAT OECKOHEUHBIM 00JacTIM
IIPOLIECCHBIX CTPYKTYyp. lloToMy Kak 3HaHHMS — OCHOBaHbI Ha MEpE, CO3HAHHWE — OCHOBAaHO Ha
LIEJIOM, HA TAPMOHUHU Pa3BUTHUSA, & TAKKE ITO €II€ U OCO3HAHNE — OHO PACKPBIBAET CYTh JTUHAMHUKHU
pa3BuTHs. CucteMa xe KOHTPOJIS (B paMKax BIACTH U (DOPMUPYEMBIX «JIUT») OTPAHUIUBACT JIO/ICH,
YAEPKUBAET UX B PAMKaX TOTAJIbHOM JKH, HACBHIIIAET JIO)KHBIMU LIEJISIMU, HEBEKECTBOM.

NmeHHo B 3TOM IIMPOKOM 00jIacTW MO3HAHUSA, TJE CYIIECTBYET TEJECHbII MHUD H
MIPOTUBOINOJIOKEHHOE €My T0Jie, MPOsBIEHHOEe MaTepued u uHbopManueil — oau GOpMUPYIOT
OCHOBY CBOMX OTHOUIEHUH B TPYA€ U ITyOMHHBIX 3HaHUH (Ha Mepe, CO3HAHKE HA [IUKJIAX U TApMOHUH,
OCO3HaHHE — KaK YMEHHUE BUETh M MOHUMATh JUHAMHUKY Pa3BUTHUS). IMEHHO JTHIEPCTBO M Pa3HbIC
YPOBHU 3HAHUU JIOAEH, pa3HblE UX MHTEPECHl — POXKAAIOT JIOKb. ITO BO3MOXKHO, ITOTOMY YTO
00J1acTh MPOLIECCHBIX CTPYKTYP O€CKOHEUHa, a 3HAHUSI JII0JIeH, HaTnuue 00beKTUBHON HH(POpMaIIUU
JOCTYITHON JIIOJSIM JI03UPYETCS MHTEpEcCaMM BIIACTH, JUJIEPOB, CUCTEMOI KOHTPOJISI U YTHETEHMS.
MeHHO 3TH WHTEpeCchl U MAapa3sUTU3M POXKIAIOT cpedy padbcTBa. A ynpaBjieHHE B TNI00ATLHOM
MaciiTade Jiis 3TOH cpeibl — camasi ONTUMANIbHAS CHCTEMa, B OyaymieM 3To nudpoBoe padCTBO.

BepHblii myTh COLIMATBEHOTO PAa3BUTHS — IEMOHCTPUPYET JIH00sII1Ias, BEpHAs U JOCTOMHAS CEMBbS.
B commaneHO#l 1 obmiectBeHHON cdepax Takoi cembéit Obu1 CCCP. Ho oH necnmoTwdHO OBLT
YHHYTOXKCH CHCTEMOM KOHTpoJis U Haxzopa B 1991 roay (Kontppesosrorms 1991). U 3aech He BCE
Tak npocto. [IyTh K UCTHHE W TIpOTpeccy JIKHUT Yepe3 TePHHUU TIIyOWHHBIX 3HAHWWA. A OHM HE B
yIpPaBJICHUH, BJACTH U JeHbrax. OHU B TEXHUKE JIeJIa, B HAYKE, KOTOpas K COXKAICHUIO, KAK U PEITUTHS
€CTb TOJYJIOXKb mnoiynpasna. Ho ecTb BennMkoe JOCTOSSHUE — 3TO YEJIOBEK, TO YTO CO3JaHO
ITpuponoii u 3a1aya y HETo €AMHCTBEHHAs HA MPOTSHKEHUU BCEH JKU3HU, BO BCEX CUTyalUsIX — ObITh
YenoekoMm. D10 Oosiee BBHICOKHI cTaTyc 4eM JIMYHOCTh B couumyme. Ho nenenue 3necy Toxke HE K
MECTY — 3TO LIeJIo€. A TO3ULMS U ACITEIbHOCTb YEJIOBEKA CKPbITA B JHEPreTUYECKON CYIHOCTH,
KOTOPYI0 HE00X0IUMO «IIOJHUMATh)» Yepe3 0ECKOHEUHOCTh MTPOLIECCHBIX CTPYKTYP, YTO U MPOSIBIISIET
gyepe3 TpyA U 3HaHMS yHHUBEpcallbHas Mepa KyO pa3MepHOCTbIO 2 M yHUBepcaibHas (pu3nueckas
€IMHUIIa U3MEPEHUI reOMETPUUECKON CYITHOCTH MaTepuu KyO pa3MepHOCTBIO €IMHHIIA.

Jla, naHHas CTPYKTypa, XOTsS U OCHOBAaHA Ha MEpEe U CIIOCOOHA PACKPBITh 3HAHUS B 00JacTH
orpanndeHHON 1 (13 2,72 BO3MOXKHBIX) — HO OHA COJIEPXHT B ceOe MPOIECCHYIO YacTh 3aKOHOB
peaJIbHOTO MHpa KOTOpasi POSABIIAETCS B 3aKOHAX MHpO3JaHus U KOTOPYIO MOKHO IO3HATh ITyTEM
MMUTAMM OOBEKTUBHOM pealbHOCTU U MpPeoOpa3oBaHUsS YMCTBEHHOTO TpyJla, MHTEIJIEKTa — B
BHU3YaJIM3UPOBAHHYIO PEAIbHOCTH IPOCTPAHCTBA U BPEMEHHU.

Ota no3uius 1 nyTh Bo3MoKHbI B O, rie yMCTBEHHBIN TPyl U UHTEPIEIUISHT JItoJell OyaeT
OCHOBHBIM MCTOYHUKOM SHEpruu pa3BuTHs. OHO OyJeT MpeicTaBlIAThCS BU3yallbHO Yepe3 hopMy U
conepxanue o0bekTuBHON peanbHOCTH. Emé B BIIK CCCP no 1994 roga mamu Oblia oco3HaHa,
cTaja MOHATHOM U onpoboBaHa cTpykTypa npoctpanctsa « CKUBPy». CKUBP no3Bossier BU3yaabHO
BOCIPOU3BOJIUTh MATEPHAIBHYIO 4YacTh W3ACIHI HOBOM TEXHUKH. OJTO Cpena, TAE€ MOXKHO
aKKyMYJIMpOBaTh: YMCTBEHHBIH TPYyH, 3HaHUS, HHPOPMALMIO. DTOT pecypc 3HAHUN U MHTEIUIEKTa
BOCIPOU3BOMIICA BU3YaJIbHO KaK pealbHOE U3/IENINe HOBOW TEXHUKH.

Hpyroii ctpykTypoii aToi cpeasl crana BPEMS. Oto npoueccusie ctpykrypsl CTKC. CKUBP
n CTKC B cucteme MHTEIJIEKTa U YMCTBEHHOTO Tpy/ia B pamkax MO, kak CTPYKTYpbI IPOCTPAHCTBO
U BpEMsl MO3BOJISIT YMCTBEHHBIN TPyl M 3HaHMs NPEBPALAaTh B UMUTALMIO PEAJBHOCTU, a 3aTEM
OTpaXkaeT ATy PealbHOCTh BU3yalIbHO. DTO OYIET CBOEro poaa UHTepdeiic B3auMoIeHCTBUS JTIOACH.
Ero ocHoBa — 00bekTHBHas peasibHOCTh. EE BU3yanbHas popma CyTh MaTepHUaIn30BaHHBIX 3HAHUH,
MHTEJJIEKTa, YMCTBEHHOTO TPY/1a, 3TO TEXHUKA CAMOPA3BUTHUSI, TEXHOJIOTMH YIIPABIECHUS U 3aIIUTHI.

Texnonornn CKUBP nu CTKC B pamkax MO 1no3BossT UCIoNb30BaTh B aBTOMaTU3UPOBAHHOM
pexuMe, co3/1aBasi AITOPUTMBI U IPOIPaMMbl aBTOMATU3ALMH, TIPOU3BOJUTENBHBIX CHJI, OTHOILIEHUN
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JOJIeH, UX 1eIOCTHBIX MPOIIECCOB: B3aUMOCBS3aHHBIX, B3aMMO3aBUCUMBIX, B3aUMOOOYCIOBIECHHBIX
1 Ha BBICOKOM YPOBHC. I[aHHa}I BU3yaJin3alvd MMO3BOJIMT OLUCHUBATH BKJIa CCMbH, YCIIOBCKA, pOoJa
— ux poiib Ha 6aro [Ipuponsl, TBopiry u monsam. Co3laHHBIN TaKUM 00pa3oM MaTepUaTN30BaHHbBIN
HNHTCIIJICKT GYI[CT AaBaThb NIpaBO 3TUM JIOAAM, COITIACHO HMX BKJIAAY — BJIAACTD, paCIlOpsAKATLCA U
yIOPaBISATh pecypcamu co3aanHbIMU [Ipupo1oii u mroapMu. ITOT pecypc HHTEIIEKTa He0OX0IUM ISt
KOJIJICKTUBHOTO CITyeHus 3akoHaM JKus3uu, TBoOpIily B 00JIaCTSIX MUCCUU U TIPEIHA3HAYCHUS JIFOICH.

O reoMeTpuvecKux cBoiicTBaX HU(PPHI U 00HEKTOB.

Ecnu pazmep 1yinHBI 331aH BEIMYMHON X, TO M OCTAJIbHBIE XapaKTEPUCTHUKH: TUIOMIA/b, 00BEM
U T.JI. ONIPEAEISIIOTCS pa3MEPHOCTBIO BEIMYMHBI 371eMeHTOB X. OTCI0/ja ClleyeT 4To JAJIMHA, LIMPUHA,
BHICOTA — CBA3aHBI MEXIy coboii oproronambHOCcThIO (yron 90°), moromy uTo Bee cBoiicTBa
U3MepsIeTCsl B BEJIMUMHAX MEPHOCTH 31eMeHTOB X. B aToM cyTh 3nemeHTa «X», IO3TOMY OH €CTh
«KyOHMK-yHHBepcallbHasi MEpa» MaTeMaTUKH. B 3TOi Mepe CKpbITa MpUPOAHAsk CYIIHOCTh OOBEKTA.
ITosToMy cam 00beKT X uMeeT popMy KBajpar, €CIIM pacCMaTPUBAIOTCS BOIIPOCH! IUIOLIAU, UIIH 3TO
Ky0 — eci BOIpoc Kacaercsi 00bEMa (TpOCTPAHCTBRA).

Cam e psin nudp — BKIIFOYaeT B ce0s uepeayrouecs CBoUCTBa HH(OpMALMK U MaTePUH Kak
1esI0ro (pU3n4ecKoro oobekTa. OH BKIIIOYAET BEIIECTBO U MPOTUBOIIONIOKEHHOE eMy roiie. Eciu ecTh
uHpopMalus — TO OHA ONHChIBaeT 00bEeKT. OHAa ke ONMUCHIBAET OOBEKT B CO3HAHUM YelloBeKa. DTU
CTPYKTYpbl HEOOXOIUMBI U 4YejoBeka (TpeTwii cyObekT). YUenmoBek MO3HAET 3Ty CYIIHOCTb
Mupo3aanus, SBIstoIIeics caM, TPy 3ToM, Takoil ke [IpuponHoii cymHocThio. UH(bopManys u none
UMeEeT OJIHy IpHUpoay-HOCUTENb (OecTenecHyro cyumHocTb). Eciu ectb marepualibHbIl 0OBEKT
(MaTepusi) — TO U3 HEro «M3BJIEKAETCS» UHPOPMALUA. DTO JIEMEHT 3HAHUsI, CO3HAHUSA U OCO3HAHUS
yenoBeka. 1 ot cBoiicTBa BkitoueHbl B psia mupp 012345678 9.

0123456789

HeuérHble ynciaa — oTpakaroT CBOWCTBA MH(GOPMALMK MAaTEPUAIBHOTO MHUpPa, €ro MPOLECCH
WIA TO, YTO €CTh BpeMs, a 4ETHbIe MUPpPHl — (U3NIECKHE CBOWCTBA MAaTEPUAIBHBIX OOBEKTOB.
YroObl pa3fenuTb 3T CBOMCTBA LHU(P OHU BBIICIEHBI IBETOM: HH(GOPMALIMOHHbBIE CTPYKTYpPbl —
roiyObIM, MaTepHalIbHbIE CTPYKTYPbl — 3€JIEHBIM [IBETOM. ETMHCTBO 3TOrO0 Npoliecca npeacTaBiIeHo
CBOEr0 pojJia KoyiebaTelnbHBIM MpoleccoM: HHPOpMalus-o0beKT; 00bekT uHpopmarms. Takum
00pa3zoM 3TOT LETOCTHBINA P UG ASIUTCA Ha ABE YacTH: uHbopmarus; Matepus. I 3T 00beKThI
MH(POPMaIMOHHO-MAaTEPUAIBHOTO MUPa aCUMMETPUYHBI U 10 KaXKA0MY U3 YPOBHEH TOXXIECTBEHHHBI.

B »TOoM cyTh 3akoHOB [IpHrponbl v OHU TOXE OTpa)karoTCsl B CBOIMCTBaX OOBEKTOB U IUPP UX
MIPEICTaBIISAONINX, 8 UMEHHO Y€pe3 NPOCTPAHCTBEHHO-BPEMEHHYIO CUCTEMY KOOPIANHAT U MEXAaHU3M
MPOCTPAaHCTBEHHO-BPEMEHHOTO pa3BUTHs (Mpou3Bo/CcTBa). Heu€THbie unciia o0pa3yroT YUCIUTENb
npoOu, a 4€THBIE 3HAMEHaTeNb. TakuM 00pa3oM pacKpbIBaeTCsl IPOM3BOIANIAS (DYHKIINS PAa3BUTHS B
uudpax. 1M 310 Tak, MOTOMY UYTO 3TO JEATENBHOCTH JIOJCH, U OHa 1 3 5 7
OTpa)keHa B HA3BAHHBIX IIATH YpOBHsX. HO Kaxablil Takol ypoBEHb 0
UMeeT CBOE MPOJOJKEHUE B 6 MepapXusix MUPaMUJ, U3 HUX COCTOMT
Ky6. A Ky6 — 9T0 Bcerma Mepa o0bEMa B MaTepuambHOM Mupe. M b= 2 4 6 8
YHUBEpCaJIbHas €IMHULIA U3MEPEHUS] TEOMETPUUECKIX TapaMETPOB MaTEPUATILHOTO O0BEKTA.

Hcnonb3ys unppoBoil KOpeHb YUCIUTENS U 3HAMEHATeNsl MPOU3BOAAIICH (PYHKIIUH, MOXHO
BUJETh 3 ()EKTUBHBIA YpPOBEHb TPYIOBOM AESATEIBLHOCTU JIFOJEH. DTO 3HAYEHUE MPOU3BOJALICH
(YHKIMH pa3BUTHUS B Pa3HBIX OOJACTSAX CO3MIATEIBHOTO TpyAa. DTO CIOXKHBIE CTPYKTyphl. OHHU
BKITFOYAIOT Cpely M (DYHKIIHIO: IEPBBIA YPOBEHB — 3,5; BTOPOit — 2; TpeThii — 8; 4eTBEépThIN — 1,25.

IlepBas u nocnenuss mudper (0 9) ob6o3Ha4aT crnoco® BIMBAHUSA JAHHOTO (PU3HMUECKOTO
o0BbeKTa U MpoU3BOAAIIECH (YHKIMU BO MHOXKECTBEHHYIO U OeckoHeuHyto [Ipupony. E€ anement
cdepa 1 BHyTpH €€ HOpMHUPYIOTCS IPOCTPAHCTBEHHO-BPEMEHHBIE MPe0Opa3oBaHusl 0OBEKTOB.

[Touemy chepa (mudpa 0) sBisieTcss BceoOmIeH i 00beKTOB MaTepralibHOTO Mupa? [lotomy
4TO cepa ecTh AIEMEHT 3(Upa ero CyTh IHEPreTHUECKOE MOJIe M OCHOBAa MaTepualibHOro Mupa. 13
Hero coctoAt sneMeHTsl Tabmuubl J[.M. MenneneeBa. A mo ydeHuto Arokosckoro B.A. —
3¢UpoIMHAMHKA U TEOPHS Ta30B UMEIOT OJIHY M TYKE OCHOBY, 3TO MOJIEKYJIIpHas Teopus razos. OHa
0TOOpaXkaeT Mpe/ICTaBICHHE O «ra30M0J00HOM» IPUpPE HA OCHOBE CTPYKTYP BEIIECTBA U TOJIS.
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DTy e TUTIOTE3Y MOATBEPKIAET U IUpa HOJIb B OTOOpaKeHNU (PU3HMUECKUX CBOMCTB OOBEKTA.
Honp He MOXKET OBITh YUCIOM. DTO MOHATHE MOJIOTO U MOJIHOTO. J{pyruM 3JIeMEHTOM 3TOTO YPOBHS
sBisieTcss uudpa 9. M 3w nudpbl acCUMETpUYHBI TIO CBOEH BJIOKEHHOCTH M (DYHKIIMOHAIBHON
rapMOHUH. «3aJaHHas» UMH c(pepa BKITI0UaeT «KyO-(pru3nuecKyro npupo1y eIuHUI u3mMepeHus». Ero
otoopakaroT mudper 1 234 56 7 8, a ux cBOMCTBA M CBOKCTBA 00bEKTA COOTBETCTBYIOT JAPYT JIPYTY,
TaK KaKk MPUHAIICKAT OJHUM U TEM e MPOIeccaM, CO3JaBIINM O00bEKT MaTepHaIbHOIO MHpA. A

-
A

00BEKT U MPOLIECCH, €T0 CO3AaBIINE — 3TO TPYJ JIIOJEH, UX IITyOHMHHbIE 3HAHUS. R
10 uudpoBBIX PsIIOB TUHEWHBIX CTPYKTYP (MEp UIMHBI) 00paszyIoT CTPYKTYPY

eIMHUIBl M3MepeHus Iuiomany, puc.2. IluppoBoil KOpeHb KakIOro H3 psaoB
CTPYKTYpBI Tuiomaau: mo ocsiMm = 9; mo ocu 0 0 = 2 (Mepa AJTMHBI B CTPYKTypax
IIPOCTPAHCTBA); 0 ocH 9 9 =7 (Mepa AUHBI B CTPYKTYpax MIPOLECCOB WM BPEMEHHU).
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Iudposoii ky6 pasmepuoctbio 10x10x10 (102, 1000 3.1.) KAK eAMHANA H3MEPEHMI.

PaccmoTpuM, kak LUQPBl «3alOMHAIOT» KyO ¢ ydy€TOM NpUBEAEHHOW BBIIIE HEpapXHUH
MIPOIIECCOB CO3JIAHMSI M3/IENHs HOBOW TEXHUKU U (OPMHUPOBAHUS OOBEKTOB C IOMOIIBI0 MEXaHU3Ma
IIPOCTPAaHCTBEHHO-BPEMEHHOT0 IIPe00pa30BaHus MaTePUH, PACKPBIBAEMbIH (PU3HUECKUM KyOOM, €ro
re€OMETPUUYECKUMHU XapaKTePUCTUKAMU: 00bEM, IJI0LIa b, JUIMHA.

Cxema ky0a, U CTpyKTypa 3alojHeHUs Ludpamu npejacraBieHa Ha puc.3. Bocempb BepiinH
KyOa npencrasienbl AByMs mudppamu: 0 u 9. OHu onpenenstoT AMaroHaau KsajapaTa Kyoa. Ecnu

cTopoHa Ky0Oa (kBaapara) = 1, To pazmep auaronaineii 0 0; 9 9 paBen KOpeHI) 3 1ByX (V2 ) [udpsr

0 9 4 % / e

I 0 ' 7 % %%’12711‘012

9 ! ‘9876543210°
| ‘8/876543211'

| "7.7716/543222°"

| 616665 43333°

I '5555544444°

5 4|4 4/44/555|55°
—— = [0 "3/33/3/4/56666°
PO '2223456'777E
L= 1/12/3/4567 88"
0 9 |Puc. 3] 01234567809’

0 1 9 ABHAIOTCS BepIIMHAMH Ky0a U IIECTH KBaJIpaToOB U MPUHAAIEKAT cepe, KOTopask OMHChIBAET
Ky0, eé nmamerp @ =+/3 u = nuaroHanu Ky6a. DTH SIEMEHTbI MEKITy cO0OH B3aMMOCBS3AHEI,
B3aMMO3aBUCHMbI M B3auMooOycnoBiieHbl. [luaronanu ky06a oOpasoBanbl nuppamu 0 u 9. OnHu
OTPaXalT (XapaKTEepHU3yIOT) CBOMCTBO aCUMMETPUYHOCTH OOBEKTa, MPH ITOM JUaroHaau Kyda
PaBHBI MeXTy co60it i paBHBI V3 (KOpeHb KBaApaTHEIA u3 Tpéx). Juaronamu kBaapatos 0 0 u 9 9
Mex Ty coboit monapHo oproroHanbhbl (90°), a muaronamu ky6a uepemyrores: 09; 9 0; 09; 9 0.
Kaxnas Bepmmna kyOa, eciin oHa umeeT 3HadeHue () mo TpéM opTaM, yBeTuduBaercs 10 9. A
€CIIM OHa UMeeT 3HaueHue 9 — 1o ymenbiiaercs 10 0. Ecau yeTsipe BepiuHbl Ky0a ¢ OJMHAKOBBIMU
mudpamu (0 9) oTceub MIOCKOCTHIO, TO MOMy4YnM (1300paskeHns Ky0a 1ano B 2-if, a He B 10 cucteme):
e 4 Terpadspa c BepmIMHOM Ky6a (paTHsIii yrom 90°), mmmHa pé6ep = 1, TpH CTOPOHBI OCHOBAHHS
TpeyroJibHUKA paBHEL (V2 ).
e 1 PaBHOCTOPOHHHUIT TETPAdIP CO CTOPOHAMH paBHBIME (V2 ).
Ecnu 4 Tetpasapa npsIMbIMU yTJIaMH CJIOKUTH B OJIHY TOUKY (LIEHTP), TO MOIYYUM IPABUIBHYIO

YETBIPEXYTONLHYIO TUPAMUITY, €& CTOPOHBI paBHBI (V2 ), TOr/1a II0ma s OCHOBAHUE TTHPAMUIE! = 2,
a Beicota = 1. Torna 00bém npaBmibHON 4-yronsHoi mupaMuabl V4=1/3S*h= 2/3. TIpu 3ToM 00BEM
kyb6a V= 1, a 00béM mpaBWIbHONW TpeyronbHOW mupamuabl = 1/3. O0bEM OIHOTO M3 YETHIPEX
TeTpa’ipoB = 2/12 = 1/6.

JlmaroHanu eIMHUYHOTO KyOa nemsT ero Ha 6 dactedd. M kaxkmas gacTh mpencTaBisieT co0o0it
YeTHIPEXYTONbHYI0 TUPAaMHLy OCHOBAaHHEM KOTOPOH sBIIsieTCS KBaapaT Ky0Oa, BbICOTa = Y2 a JUIMHA
pebpa = /3 /2. TIpu 5TOM HaJI0 3aMETHTh, YTO MPUHATHIC Pa3Mephbl eANHHYIHOrO Ky6a oT MaciTaba u
cucTteMbl Mep He 3aBUCAT. Ho sBstoTCS 3()(heKTUBHBIM HHCTPYMEHTOM JUIsl TIOHUMAHUS U BUACHUS

= OGS O \SE L
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MPOLIECCOB, a TaKXe UId IpoBeleHHs pacuéToB B yMme. KiloueBbIM 3BEHOM B 3TOH 00JacTH
MPOSKTUPOBAHHUS SBIISETCS YMEHUE NIPEBPAIIAaTh HE3HAHUS XapaKTEPUCTUK U CBOWCTB KOHCTPYKIIHH,
OTCYTCTBHE HAy4YHBIX TEOpU B KOIPGUIMEHTH 3amaca, HaA&KHOCTH W 0€30MacCHOCTH. IJTO
pazpabotku HIkonsr Jlenunrpanckoro «Boenmexa» (Kynekos E.B., Pynues B.B...).

Kak nmpumep meromonoruu u nesareabHOCTH B obsactu [llkomnsl rmaBHoro koHcTtpykTopa BITK
CCCP moxHno npuectu popmyy C.I1. Koponépa o pacuéry miomanu kpyra. OHa onpeneicHa BHe
MEPHOCTH M OTHOCUTENILHO Oe3mepHoi enuuunpl. ®opmyna C.I1. Koponesa umeer Bux: S=0,8D?
usm S=D+0,8D. E€ moxHo nmpountaTh: «Ilnomaas kpyra = miomaam npsiMoyrojJbHUKa OHA CTOPOHA
KOTOPOTO POBHA JHaMeTpy, a Bropasi poHa 0,8 nuamerpa». McruHa 310 GOpMyIIbl BEITEKAET U3
OnpesIeNieH s  COOTBETCTBHS KIIACCHUeCKoil popMyie pacuéTa miomay kpyra: S=nr? umm S=nD?/4.

Otnuune 3tux Gopmyit B koaddunuente 0,8 u n/4=0,785398163. Ilpunsrerii kosppuruent 0,8
ooubiie /4 Ha 0,0146 wnu npumepHo 1,5%. D10 KO PHULMEHT 3amaca B MOJIb3y KOHCTPYKIIUH, B
TI0JIb3Y COKpAIIeHHsI BpEMEHH, B TIOJIb3Y YBEJIMUYEHUS JApaiiBa MPOEKTHBIX OpraHU3alui, a TaK¥kKe B
MOJIb3y OBICTPOTO JOCTHKEHHS 3aJaHHON Ienu. DToT kodp¢unuent 1,5% sBisercss HEKOTOPOH
Pa3HOBUAHOCTHIO MOIIHOTO MEXaHU3Ma HCIOJIb30BaHUs KOA(h(UIIMEHTOB 3amaca KOHCTPYKIMU B
00JIaCTH TIOBBIMICHUS HAJAEKHOCTH, 0€30macHOCTH, A(PPEKTUBHOCTH H3AEIHHA, KOrJa ypOBEHb
HE3HAaHUU B 3TOM obOsiacTu BbIcOK. Ho 3TH He3HaHUs JoJiell, OTCYTCTBUE TEXHOJIOTHYECKON 0a3bl,
HAYYHBIX METOJUK W METOJOJIOTHH JIETKO 3aMEHSIOTCS Ha3BaHHBIMU Kod(duumeHTamMu mpu 3ToM
COKpAIIAIOTCSl CPOKH, TMOBBIMIACTCS HAAEKHOCTh, OE€30MacHOCTh M T.A. 3a CYET Ha3BAaHHBIX
KodpunreHToB. Jla mpu 3TOM 3JIEMEHTHl KOHCTPYKIUH TOJIY4aloTCsl TPyObIMA — HO BEYHBIMU U
HaAEKHBIMH, TaK KaK OHM KIMEIOT MHOTOKPATHBIE 3a1achl [0 TOMY WJIM HHOMY apaMeTpy, CBOHCTBY.

Hanuune Ha3BaHHBIX CTPYKTYp M3 KOTOPBIX COCTOMT €IMHHUYHBIA KyO, a Takke IMpOLECChHI
CO3/IaHUA 3TOT0 Ky0a ¢ MOMOIIBI0 ceMelcTBa chep U MPOIEecChl CO3AaHMsI U3 HOBOW TEXHUKHU
Ha OCHOBE TIpoIieccoB (hopMHUPOBaHUS POPMBI U COJIEPKaHUs (PU3HIECKUX OOBEKTOB OOBEIUHSIOT B
€IMHOE IIeJI0E TEXHOJIOTUU CO3JaHUs M3JAENuil, 3HAaHUE 3TUX MPOIECCOB, HAYKU MX PEeaU3yIOIIue
IIO3BOJISIFOT CBOJIUTH 3TY MHOKECTBEHHYIO U OECKOHEUHYIO pEaJIbHOCTh MaTEpUaIbHOIO MUPA, MUHYS
MOJIETIN U YIIPaBJIEHUE K CYTH IITyOMHHBIX 3HAHUH 110 yCTPOUCTBY MuUpo3aaHus, MyTEM JOOBIYU STHUX
3HaHUI €IMHBIM W KOJUIGKTHBHBIM YeJOBEYECTBOM, HO Ha IUIaTopMe JMYHOCTHBIX KAudecTB
yenoBeka co3aanHoro [Ipuponoit u TBOpLIOM /17151 H3BECTHBIX TOJIBKO UM LIETSIX.

Taxum 006pa3zom eanHNYHEIN Ky0 110 00BEMY paBeH cymMMe 00BEMOB ABYX MUPAMUJL: TPEYTOJILHOM
¥ 4eThIpExyronbHoi (Vi=Vins+Vns = 1). UIX cropons! = V2 . TIpuuéM TpéXrpaHHas MHPaMHIA MOKET
MIPENICTaBIATh COO0M CTPYKTYpY ympasieHus ¢ BepmuHaMu 9 9 9 9 mu6o 0 0 0 0. OTu nuaroHanu
B3aMMHO OPTOTOHATBHEI cebe, APYT APYTY U HaxoasTes moj yriom 45° k TpéM ocam Kyo6a.

Paccmotpum cTpykTypy KyOa pasmepHoctbio 1000 anemMeHTOB, peacTaBieHHyo Ha Puc. 3.
Ky6 Bxmtouaer 10 psiioB, Kaxablil U3 HUX IPEICTABIECH HA CCbUIKE pUC.3, HAUUHAs CHUBY:

e Panl. Psn 6.
e Pan2. Psan 7.
e Pan3. Psin 8.
e Pan4 Psin 9.
e Pans. Psn 10.

[Tt psaaoB uudp (1 2 3 4 5 no 100 snemMeHTOB Kaxk/Iblil) MIPEJICTABISAIOT COOONH MaTepHalIbHYIO
COCTAaBJISIIONIYTO, a TATh psiioB (6 7 8 9 10) »3T0 MHPOpMaALIMOHHASA YaCcTh JAHHOTO (PU3MUECKOTO
o0bekTa. Panel 5 u 6 coctoaT u3 nByX nudp 4 u 5. OtH 1Mdpsl 00pa3yrOT MIOCKOCTH CUCTEMBbI
KOOpauHAT Mo BceM TpéM opTaM. OAHa IUIOCKOCTh B KyOe pacrhojioKeHa TOpU30HTAJIbHO, OHA
OTPEXET CTPYKTYPBI MPOCTPaHCTBO-BpeMsi: HuxkHUE IATh (0 1 2 3 4) ypoBHEH — 3T0 XapakTepucTUKa
MaTepHabHOIO 00BEKTa; BEPXHSISI 4aCTh MATh YpoBHEH (5 6 7 8 9) — 3T0 XapaKTepuCTHKA MPOLIECCOB
(BpeMms1), Te MpOoLIeCChl YTO CO3AalU JAHHbBIN PU3NUYECKHUI 0OBEKT.

Takum ob6pazom nudpoBoit kyd pasmepHocThio 1000 >eMEHTOB pazfenéH Ha JBE YacTH:
MaTepUuaIbHyI0 U MH(OPMALMOHHYIO COCTaBIsitomue gundeckoro oowvekra. Ux pasmep:10*10*5
(500 511.) Kaxxmast Takast 4acTh BKIIFOYaeT B ce0s 1Mo 4 ky0a pa3MepHOCTBIO 110 125 371eMeHTOB.

Ky6s1 pazmeprocThio 5° (12591.) KaxKIblii BKITIOYAET B ceOs 10 MATh ACCHMETPUYHBIX KY60B: )
1234u9876 5. Kaxaplil u3 3Tux KyO0B MPUHAIIICKUT CBOEMY YPOBHIO, U HauboJsee BBICIIUI
YPOBEHbB MOTJIOMIAET B ce0st KyObl HU3IIETO YPOBHS U TEM cCaMbIM (POPMHPYET BHELIHIOIO CPEIy IS
naHHOTro ypoBHs. Tak ky0 0 — 3T0 nepBbIii ypoBeHb; 1 8§ —BTOpOIf; 2 7 —TpeTHii; 3 6 —ueTBEPTHIN
4 5 — nareiid. Jlanee HaunHaeTcss MHGOPMAIMOHHASA CTPYKTYypa JAHHOTO (U3UYECKOT0 00bEeKTa U
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OHAa XapaKTEepPU3yeT MPOILIECCHOE COoAepX aHUe NaHHOTO ¢pu3anyeckoro oobekra. Ho 3T cTpyKTYyphI
IIEPEBEPHYTHI:
e nepBomy ypoBHIo (mudpa 0) coorBercTByeT ypoBeHb 10 (mmdpa 9);
BTOpoMy (1) — meBaThIi (8);
TpeTbemy (2) — BocbMoii (7);
yetBépTomy (3) — cenpMoii (6);
nsTomy (4) — mectoit (5).

JBakyba 01234u56789 obpasyror mudposoii pax (01234567 89). Do ecth
YHHUBEpCaJbHAas €AMHUIA U3MEPEHUS JITHHBI, JECATh TAKUX SIUHHI] H3MEPEHUS [UIMHBI — 00pa3yroT
eauHuIly rwiomanu, a 10 eauHun miomaan — odpasyroT equHuly oobéma. Takum obGpasom KyO
paszmepHocThio 10°— o6pasyer equnuiry Mepsi (1), a ocHoBanue 9Toi equuuIE! = Y2, OcHOBaHHUE Y2
COOTBETCTBYET Ky0aMm 4 u 5 (5°= 1255311.). DTOT Ky6 He 3aBHCHT OT CUCTEM KOOPIMHAT U MaciTaba
mep. OH moguuHeH 3akoHy 2" U PacKpbIBaCT CYNIHOCTh HPHPOIBI MaTtepuu 00beKTa, ero Gopmy u
coneprkanue. [{udpooit kopeHb pyHKuH 2" 3T0 6ECKOHEYHOCTh UKJIOB BRIPAKEHHBIX B udpax 1
24 87 5. Tak co3naéres conepkaHue — U3 MPOLIECCHBIX YaCTeH: TPy, 3HaHUS, HH(POPMAIIHS.

CgoiicTBa acumMeTpun HuppoBoro kyda pasmepuoctbio 10x10x10 (103 1000 ».1.)
Xapaktep npeoOpa3soBaHus CBOMCTB BOCBMH ACCHMETPHUHBIX Ky6oB 5° & i@ w
KoTopbie oOpasytoT Ky6 (1000 311.) yHUBEpCATbHYIO SIMHUILY U3MEPEHUIN UIHHBI, /) ’ !
TUIOIaM, 00bEMa MpeICTaBIIeH Ha PUCYHKE. 4 BEpUIMHBI Ky0a MOKa3aHbl B CEUCHUH.

Ky6 HpencTaBleH IpsSMOYrolbHHKOM pasmepoM 1 u /2. 4-e apyrue Touku Ky6a
HaXOJATCS B IPYI'OM CEUEHUHU, KOTOPOE OPTOrOHAJIBHO MEPBOMY.

PucyHoK packpbiBaeT XapaKTEpHCTHKH, CBOMCTBAa (hpU3MuecKoro oOBEKTa U
COOTBETCTBYIOLIIME UM CBOMcTBa 1udp uudppoBoro kyda. Ha puc. BUAHBI ypOBHU HepapXUUECKON
MEpPHOCTH, CBSI3b C BHEHIHEW CTPYKTypoil mMupa uepe3 cdepsl kyooB: 0 1 23 4u 5678 9. A
IPEJCTAaBICHHbI Ha pUC ap — 3TO (U3NYECKUH OOBEKT WIM €ro 3JEMEHT BMEeCTe C MX
MIPOCTPAHCTBEHHO-BPEMEHHOW CTPYKTYpPOil mpeoOpa3oBanHus (pa3BUTHS) MATEPHH.

Kaxnplii u3 8 aneMeHTOB Ky0a sBJISIOTCS YHUBEPCATIbHON MEpPOH JIS CYIIHOCTH (PU3UYECKOrOo
00beKTa, 0 KoTopoM HIET peub. OHU OepyT cBOE Havanmo U3 cepsl, KOTOpas OMHUCHIBAET KyO U
OXBATHIBAET €0 10 BOCBMH BEPIIMHAM.

Ky6 pasmeproctsio (5°= 125311.) BKIIOUaeT B cebs Mo TATh KyOOB pa3HOil MEPHOCTH, 3TO:

Ky6bI ¢ Bepmmnoii B Touke «0» (4 mir.) Ky0bl ¢ BepumnHoii B Touke «9» (4 mrt.)
ky0 0 — 1 mmT. o xy09-1mr.

Kky0 1 — 8 mr., enuau — 7 ky0 8 — 8 mt., enuaUI — 7

Ky0 2 — 27 mwt., nBoek — 19 Ky0 7 — 27 mwr., nBoex — 19

Ky0 3 — 64 ., Tpoek — 37 Ky0 6 — 64 miT., Tpoek — 37

Ky0 4 — 125 mir.,ueTBEpoK — 61 Ky0 5 — 125 mt., veTBépok — 61

Hazpannble BoceMb KyOOB MMEIOT CBOU reoMeTpuyeckue HeHTpbl. Kaxkaplii Takoll HeHTp —
OTpa)kaeT HPUPOIHYIO CYIIHOCTb (PU3NYECKOro OOBeKTa B MaTepUaIbHOW M HMH(OPMALMOHHOMN
chepax. M kaxxaplil Takoi KyO SBISETCS YHUBEPCAIbHON Mepoi pU3nd4eckoro o0beKTa B 001acTIxX
ero mpejcTaBisoniel (MarepuaibHas U HHPOpMAUOHHAS chepbl).

Taxum o6pa3oM Bocemb KyOOB BHYTpH ce0si 00pa3ylOT BOCEMb BEPIIMH HOBOT'O, JIEBATOTO
Ky0a. OH Ha3bIBaeTCs TUIEPKYO U OTIUYAETCs OT 8 KyOOB, ero 00pa3oBaBIINX CBOMCTBOM CHHTE3A.
Bepmmnsl runepkyba cogepxar 8 NpUPOAHBIX CYHIHOCTEH KOTOpbIE CO3JaHbl MEPBBIMU BOCEMBIO
kybamu (5°). Torma HymeBas Todka THIEpKyOa CHHTE3HPYeT HCTHHHBIA (DH3HMUIECKHH OOBEKT
CO3JIaHHBIM TPYJOM M 3HAHUSAMU JIIOJIEH. DTO OOBEKT OTpaXkaeT B ceOe OOBEKTHBHYIO PEalbHOCTb
MPUPOJHON CYIIHOCTH 00BekTa. OT0 1enoe [lpuponpl: B3auMOCBSA3aHHOE, B3aWMO3aBUCHMOE,
B3aUMOOOYCIIOBJIEHHOE, TOAUYNHEHHOE 3aKOHOM MUPO31aHus, XOTS U CO3JaHHOE TPYAOM JIIOJIEeH.

OTOT runepKy0 UMeeT TaKkHe )K€ FTeOMETPUIECKIE XapaKTePUCTUKH, KaK U T€ 8, CO3/IaBILUE €TO.
Ho rumnepky6 nmeeTr CHMMETPUYHYIO CTPYKTYpPY, U pacioioxkeH B 1ieHTpe Kyba 1000 snementos. Ho
BO3HHKAET BOMPOC KaK 00pa3yeTcsi CHMMETPUYHOCTh TUIIEPKYOa U3 8 accHMeTpUUHBIX KyOoB? Koraa
111 00ecTIeYeHnsi CUMMETPUHU Ky0a X KOJMYECTBO JOJKHO OBITh YETHBIM?

Bepumeb rUTIepKy0a JTeKaT B TPETheM M BochMOM psjax Ky6a (10%) ato xy6 6 3 6 3, u ero
pasmepHOCcT, = 43 = 64 5m., a pasMepHOCTh THIEPKYy0a, Kak M 8 ero obpasylommx Ky6oB
(YHUBEpCATbHBIX Mep) J0IKHA OBITh 5° = 125 211, JIeno B TOM, YTO BEpIIMHBI THIIEPKY0a JTeXkKaT B
HeHTpax KyOoB ¢ mudpamu 2 U 7, HOITOMY KaXKABIH M3 3THX KyOMKOB JENUTCS Ha 8 yacTeid u
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TIOJIOBMHA U3 HUX JOOABIEHHBIX K KyOy 4° (64 51) 06pasyeT Ty caMyro CHMMETPHYHYIO CTPYKTYPY.
[ostomy Ky6 3 6 3 6 pasmMepHOCTBIO 4° = 64 1O BceM IMECTH TIOCKOCTAM JO0TOoNHsAeTcs 1/8 yacTbio
KyOuka «uudpy», kaxmaoe u3 12 pédep kyba momomHseTcs emé mo 8 Takux KyOWMKOB, W ILTIOC 8
OCBMYIIEK TI0 BepLIMHAM, UTOro moiydaeM: 488 ocbmymiek win 488/8=61. Mnu uto TOXKE camoe:
125-64=61 uudposoii ky0, mim 310 OyaeT Te cambie 488 ocbMyIeKk KyOuKa OJTHON «IH(PHD».

I'unepky6 310 M ecTh Ta camas nudpa 9 B ICTUHHOM €€ TOHUMaHUH (OPMBI M COJCPKAHUU
¢dusnueckoro oobvekra. M Ha 3Ty 1udpy 9 ykaspiBaeT uu(ppoBOi KOpEeHb KOTOPBIN MPOHU3BIBAET
KaXIbIi psiag nudpoBoro Kyba mo ocsM MPOCTPAHCTBA M BPEMEHM yHHMBEpcalbHOM LT-cucremsl
KoopauHaT. Beab mpocTpaHCTBO U BpeMsl ecTh Harbosiee 001Ul HHBAPUAHT (PU3UUECKOTO U3AETHUs
CO3/1aBaeMOT0 JIFOJIBMH, 3TO €CTh TaKKe (PM3MKa MaTepUu — OHA CO3JAETCs Ha OCHOBE PHEPIUU. A
SHEPTrHUsi — ATO TPy U INIyOUHHBbIE 3HAHUS TPYASIIUXCS Macc, JIoel, kotopbie oT bora. A Takux
MHOTO, HaJ0 TOJBKO yMETh OBITh YENOBEKOM, TeM KeM Thl cosnaH IIpuponoi. Hamo ymers
CTpSAXUBATh C ce0s JIO)Kb CUCTEMBbI KOHTPOJI M MX IMPECTYIMHBIX NMOCOOHUKOB, PEaU3YIOLUINX B
couuyme e€¢ 3ampicen. OCHOBa CHCTEMBI KOHTPOJS HMMEET 3S(QUPHYIO, STPETOPUAIBHYIO U
MH(OPMALIMOHHYIO CYIIHOCTh COIIMYyMa, Ta 4YTO HUMeEeT JQUpPHYI0 OECTENECHYI0 CTPYKTYpY.
Du3HUECKH 3TO NIyOMHHOE U TOTadbHOE PaOCTBO. OHO 3MKIETCS HA YIPABJICHUH, JICHbraX, BIACTH. ..

Yenoseky Ilpuponsl — ympaBieHHe HEHYX HO, XOTA B HEM HYXKIAIOTCS HE3pelible YJICHBI
oOmiecTBa, NeTH... Hemb3st W3 BHE, M YyKEPOAHBIM CTPYKTypaM YNPaBIATh (PU3HOIOTUYCCKIMHU
GyHKIUSMU OpraHu3Ma U MeXaHW3MaMHU KM3HEIEATEIbHOCTU. YTIPaBIEHUE HYKHO HE YEJIOBEKY, a
paOy, Jr0/1IM, KOTOPBIE UCIIOMHSAIOT (QYHKIIMH KOHBEHEPHOTO THMA Ul POM3BOJICTBA MPOAYKIIUH,
CIIy’)K€HUSI «TOCHOJIUHY»... DTO periaMeHThl, TPeOOBAHUS MO CO3JAHUIO YEro-TO Ha KOHKPETHBIX
YPOBHSX pa3BUTHUS, (PYHKIMOHUPOBAHHS CO3JaHHBIX CHUCTEM. YelOBeK M CeMbsl KaK CyOBEKT
[Tpupoab! 10JKHBI BOCIPUHUMATE PEATbHOCTh HE Yepe3 MOEIH, a TAKOM Kak OHa eCTh. A 3TO TPy,
peanbHOCTh, 00BEKTHI, IPOIECCHI, TITYOMHHbBIE 3HAHUS TPYASIIUXCS MaccC, yCTpoicTBO Mupo3aanusl.

OTHU CBOMCTBA OTPAXKAIOT AITOPUTM JIeJIEHUsI — TUIepKy0a Ha 3JIEMEHTHI B BOCEMb Pa3 MEHbIIIE
CYIIECTBYIOIMUX. DTH mudpsI 3amemmaroT codoit kaxmayro nudpy u3z mecatu (01 234567 89).
Torma runepky® coctoutr wu3 488 »s1meMeHTOB (BHEWIHsAA O0OJOYKA, CO3JaHHAs BOCHMBIO
acumMerpruabiME Kybamu (5°)) m mmoc xy6 3 6 (4% = 64) BnoxkeHHBIH B 3Ty 06010uKky. Ero
pa3MepHOCTh TOXKe APOOUTHCS U yBeNU4HMBaeTcs B 8 pas, u poBHa 512 371eMEeHTOB.

Torma pasmepnocts tunepkyba Oymer = 1000 snementoB (488+512). CremoBarenbHo,
runepky0d u ky0 (puc.3, emuHMIa (QU3MYECKUX H3MEPEHHMH JUIMHA;, IUIOMIA/Ab; 00BEM) HMeer
onnHakoBoe koaudecTBo 1o 1000 31eMeHTOB, HO OHU pa3HbIE 110 MaclTady, 00bEMY, Y HUX pa3HbIH
¢uznyecknit 00bEKT, O ero popMe U coiep’KaHHIo, TaK KaK CO3/1aETCsI KOJUICKTUBHBIM TPY/IOM.

B sTOM ciyuae Kaxaslii u3 8 Ky6oB pasMepHOCTBIO 5° mpeBparaercs Toxe B 1000 >1eMeHTOB
(125*8=1000). Ilpu sTomM KyO, mpu 3aBeplieHUU pabOT Haa (HU3HYECKUM OOBEKTOM, POKAAET
TUIepKy0, a TUIepKy0O ApoOuT Kaxkabli smement kyda 10% (1000 >m). Takum o6pa3om B mporeccax
NoJryyaeTcsi 0eCKOHEYHOCTh U BEUHOCTh. A 3Ta OECKOHEYHOCTh U BEUHOCTh PACKPHIBAETCS TPYAOM U
INIyOMHHBIMHM 3HAHUSMHU JIIOJIEH, BEJlb OHM YYaCTHUKM IpoueccoB. M Bc€ 3TO opHeHTHPOBAHO Ha
CEeMbI0, YEeJIOBEKa, YEJIOBEUECTBO, YEPE3 UX SHEPTHIO Ha CO3UATEIbHBIN TPY/], a €€ MOKHO COXPAHATh

[TosToMy, KOTZIa «TOPSIYME TOJOBEI, HAYKa, CTPYKTYPHI BIACTH U YIIPABICHUS — TFOBOPAT 00
YIPaBJIEHUU — 3TO YHCThIN BO/ABI a0cyp/a. YIpaBiaTh OECKOHEYHOCTHIO, BEYHOCTHIO U UX CPeIon
HEBO3MOXKHO. JTa Cpe/ia MOXKET Pa3BHBATHCS M CYIIECTBOBATH TOJBKO MPU CO3JAaHUN MEXaHH3MOB
camopasButus. [Ipu 3ToM ynpaBieHue TPOUCXOUT B UyKUX U 9y kbIX Ui [Ipupoas! untepecax. U
MpUMEp ATOMY YEJIOBEK, M €r0 MeXaHWU3Mbl (YHKIIMOHAJIBFHOTO CaMOYMPAaBJICHHs, a Ha YpPOBHE
CO3HaHUs — 3TO MO/ICO3HaHME YenoBeka. iMeHHo oHo onpeneneHo [Tpuposoi, a He yrpaBieHUeM,
WHTEPECAMH TOCTIOACTBYIOMINX KJIACCOB. YTIPABIISATh MOKHO Ha HIDKHUX YPOBHSIX, JIJISI IOCTHIKCHUS
COOTBETCTBYIOIIMX yIpaBieHuto neneil. He oIuH HCKYCCTBEHHBIM WHTEIUIEKT HE CpPaBHHUTCS C
Bcenenckum Pazymom, Pazymuoi Beenenckoit Cucremoil. DTO BBIIYMKH U 4ykue mHTepechl. Ha
HUX 3WXKJIETCS MPECTYIICHUE CUCTEMbI KOHTPOJIS, U JIt0JIeH, BOBIEYEHHBIX B €€ paboTy.

YpoBeHb Pa3BUTHS HAYYHO-TEXHUYECKOTO MPOTPEcca CETOIHS TOCTATOYHO BBICOK, TIPUA 3TOM
HE3HAYUTEJIbHOE KOJIMUYECTBO JII0/Iel — MOTYT Ha JI0JKHOM YPOBHE IPOKOPMUTH YEJIOBEYECTBO. ITO
Tak 1 mpoucxoaut. Ho yxe maBHO Hazpela CUTyalysi — CMEHUTh CUCTeMY paOCTBa, M IPUHYKACHUSI.
He enunuipsl yepe3 mepapxuio BIAcTh U JCHBIH JOJKHBI YIIPABIATh, a BCE JIIOAM JTOJKHBI CTaTh
TPYASIIUMHUCS U CITY>KUTh SIHHON e — «3aKOHaM YCTOHYHBOTO pa3BUTHS JKU3HM.

«Kumbv Haoo He paou mozo, umobwsl c1adko cnamov u 86KycHo ecmovy»! « KuUTh Has10 paau TOro,
9TOOBI CITYyKUTh 3akoHaM JKu3Hu». Cpena, ycIoBUs U BO3MOXKHOCTH, CO3/IaHHBIE COIIMYMOM JIOJKHBI
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o0ecneunThb: ceMbe, YelloBeKy, Poy —ycnenHoe npeTBOpeHne B )KU3Hb MUCCUU U MIPEAHA3HAUYEHUS.
A 310 OyZeT BO3MOKHO B paMKax OTKpheITOro MO, Korjaa OCHOBHBIM MCTOYHUKOM DHEPTHH CTaHET
YMCTBEHHBIH TpyA, MH(MOpManusg W TIOyOWHHBIE 3HAHUS JIOEH, KOrJa WHTEUIEKT B PEalbHOM
BpEMEHH HAYHET UMHUTHPOBATh PU3NUYECKUE OOBEKTHI U PEAbHBIM MHUpP, BU3YAIILHO MPEICTABIISThH
ATOT pecypc NUBWIM3AIMN — UHTEp(dEcoM B3auMoaeCcTBuUs toied, Poaunbl, OTedyecTBa.

[Ipu 3TOM UMUTHpPOBaHHAs PEATLHOCTh MHUpA, €0 BHU3yallbHAasl Cpela, IyOWHHBIE 3HAHUS
OyIoyT co3laBaTh HOBBIE HCTOYHHUKH HHEPrHM, HOBBIE BHUABI OpyAuil Tpyaa. OHH MO3BOJSAT
aBTOMATU3HPOBATH IPOU3BOJIUTEIILHBIE CUITBI YEJIOBEKA, U YEJIOBEUYECTBA HAa BCEX BPEMEHHBIX dTanax
pasButud. U Takoii cpenoit Oyaer MmaTepruain3oBaHHbIA YMCTBEHHBIN TPyl M 3HAHUS Jnoz[en B 1O.

NmenHo 3Ty 3a/1auy B paMKax BO3MOKHOTO U JJOJKHOTO — PEIlIaeT OA1uH
U3 YHUKaJIbHBIX (C MOEH TOUKH 3peHusi) no ceoemy lIpuponnomy conepkanuio
— Brnagumup Huxonaesuu bormnaes. OH, HECOMHEHHO, MBICIISIIUN YEJIOBEK. Y ORI MOMERT
HEro He TOJIbKO CJIOBa, & KOHCTPYKTUBHBIN MOJIXO/I, MOJIE3HbIE CyXeHUs. OH e s
U3 T€X, KTO JIeJIaeT BO3MOXKHOE, I0JDKHOE U BaskHOe. OH UCTUHHBIN cblH MaTepu [Tpuposasl u TBopiia.
CTabWIbHOCTH B3IJISAZ0B, IOCIEA0BATEIBHOCTh ICHCTBUN B HH(DOPMALIMOHHOM TI0JIE, CBOAKHU
MpoOyKIar0T co3HaHue denoBeka [Ipuponabr u 6ok 3a cyBepenurer Ponunbl u OreuectBa. U 31O
Xopoino, Beab Iend u 3amaud marepu [lpupoast m TBopuma — 3T0 raBHbBIM (GpOHT. A ero
00eCrieunBarOT WX CBIHOBBS U Jouepu. Benb Takue moau kak bormaes B.H., nx MuoxectBo B Poccun
u B Mupe. Onu getu [Ipuposst u 3Ha10T cBoto Ponuny, OTeuecTBo. 3T0 mpu3BaHUE OBITH YEJIOBEKOM
SNNeeiel 11 B JIF00OM CHMTyallMd, B 5TOM CBIHOBUH M JIOYEPHEH JOJIT YeEIOBEKa HEPeN
ngf%gg fﬁygET e TBopuom, [Ipuponoii. Ho, k coxkaneHuto, BCe Mbl ¢ pOAUMBIMU MSITHAMH JIOKHOM
!. Sl AKCHOMATHKHU. Y KOT'0-TO 3TUX IISITEH OOJIBIIE, Y KOTO-TO MEHBIIIE, & €CTh JIOIN
S8 #a nenMKOM M3 POAMMOTrO TISITHA JIOKHOW akCHOMaTHKH. EcTh 0OMaHyThIe, a ecTh
MOCTaBJICHHBIC HA YCITY)KEHHUE CUCTEME KOHTPOJISI U TOTATbHOMY pabCcTBy. TakoBa peaibHOCTb.

OroMmy crocobcTByeT cuctema koHTpois. Ona OectenecHas, IpeACTaBisieT cOOOH KPYyTo
HaBapPHUCTHIN «CyI» COIMYyMa €T0 SrPErOpHAIbHBIX CYITHOCTEH. OH HAIIOJHEH JIOKbIO, HEBEKECTBOM
Tpyasumxcs Mace. MM nepechliensl JI0Au, UX AyHId, d3QUpHOe 1oJie, aHTUHAPOAHBIE U MPECTYITHbIE
CMMU. D10 crapas ¢usnueckas 000JI04YKa TIyOMHHOTO M TOTAJIMTAPHOrO pabcTBa. €€ aKTUBHO
peobpasyroT B udpoBoe pabCTBO ¢ UCKYCCTBEHHBIM MHTEIJIEKTOM OMEPATUBHOTO YIIPABICHHUS.

OuU3NMUYECKUMHU OpPTaHaMH 3TOM CHCTEMBI SIBJISIETCSI COLIMYM UM €ro cpena. B Hell uepes BiIacTh,
JICHbTU, YMpaBICHUE — JIIOJeH TOopadoIIaloT Te, KTO MPECTYMHbIM 00pa3oM 3aXBaTHI PeCypcChl,
TEPPUTOPUH, TOCYAAPCTBA, peaTu3yeT CBOW MPECTYMHBIC 3aJaud 4Yepe3 CO3/IaHHYI0 UMH MOJIEIhb
SKOHOMMYECKOTO (HYHKIIMOHUPOBAHMS HATHAITMOHATBHBIX AJUT-TII00aTUCTOB. D10 Kpail. Cutyanus
CMEPTENIbHO KpUTHUecKas. BiacTe 3apa3win mapasutamMu BceX macTeil U BUmoB. W ecnu o He
pemiar Mexry coooi 3Ty 3a1ady Noa00BHO, TO y [Ipupoabl HET MIAHCOB COXPAHUTH LIMBIIIN3AIIUIO
YeJIOBEK-Pa3yMHbIIl Kak cBOM cyObekT pa3BuTus JKuszHu. Eil moHamoOWTCs HOBBIM CyOBEKT.
UYenoBeuecTBO, €CIIM HE CTOPUT B AJEPHON KatacTpode, eciu He MO3HAeT CYyTH TEMIIOB Pa3BHTHUS
[UKJIOB TOXKJECTBEHHBIX 3aKOHOB HCTOPUYECKOTO PA3BUTHUSI — TMPOU3OUIET OdepeaHas CMEeHa
TMOJIFOCOB, TIOTON — HEOOXO0IMMO MO3HATH U HCTONb30BaTh Gopy [Ipupons! uucna 13.

Hyxen Connoopranusm HaJeNEHHBIN pa3yMOM pPa3BUBAIOIIETOCS YEJIOBEUECTBA B TEICCHOU
dbopme. OH OyneT NPOTUBOMOJOKEHHOW ACHUMMETPHUYHON CTPYKTYypoll >(QHUpPHOTO TONKa, IS
Pazymnoii Beenenckoii Cuctemsl u Beenenckoro Pazyma. 3agaua —passutue XXuznu B Mupo3januu.

I'maBHasg akcuoma THO 3TO HMCTMHA W COOTBETCTBHE €l YMCTBEHHOTO TpyAa JIIOJEH
CO3/IAI0IIMX U3JIEHsI HOBOW TEXHUKU U OOBEKTUBHYIO pealibHOCTh. bazupyercs 3Ta peanbHOCTh Ha
UMHUTALUU 00BEKTOB pealbHOTO MUpPa, Ha MH(OpMAIMH, YMCTBEHHOM TpY/€E, TITyOMHHBIX 3HAHUSX,
Ha 3aKOHAaX MO3HAHHBIMHU JIIOJSAM, MPUPOAHBIX SBIECHUSX — BCE TO, YTO MCIONB3YIOT JIOAU B
CO3MJIATEIBHOM NesTebHOCTH. basupyercs ncTHHA Ha TPEX CYNIHOCTX, — MX INIAaBHBIN U BCeOOHA
MHBapHaHT: IPOCTPAHCTBO, BPEMsI, U PE3YJIbTAT, I/I€ PE3yJIbTaT — CO3/IaHHBIA MaTepUaIbHBIA MUP.

[IpocTpaHcTBO M BpeMs CyIIECTBYET B MaTepuanbHOM Mupe. [IpocTpancTBO oTpaskaet coboi
dbopMbl U copepxaHue 00BEKTOB. CTpyKTypbl (DOpMBI — 3TO MaTepuaibHble 00bEeKTHl. OHHU
OTpaXKaroT pe3yNbTaT TPyJAa JI0JeH, UX 3HaHUs, IeATeNbHOCTh. CTPYKTYphI MPOLIECCOB (BPEMEHH)
OTPaXXalo0T CO/IEPKAHNE ITUX OOBEKTOB, a TAKXKE KUIHEACSITEIbHOCTD JIOEH, UX POJIb U BKJIAI.

CTpyKTyphl IPOCTPAHCTBA M CTPYKTYPBl BPEMEHH CBSA3aHbBI MEXLy OO0 MPOCTPaHCTBEHHO-
BPEMEHHBIM MEXaHU3MOM MpeoOpa3zoBaHusi. IMEHHO 3TOT MeXaHU3M pacKpbIBAET IPUPOY MaTEPHH,
e€ ycTpoiicTBo (¢pu3uky). OH xe paboTaer u B 00JaCTH COIUAIBLHOTO BOCIPOHM3BOACTBA TOBAPHOU
IPOAYKLMH U NO3BOJISIET BUAETh M PaCKphIBaTh (PU3HKY COLMYyMa UJIM €0 IPUpPOAY.
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OcHoBa nozunuu THO 31O 9HEprus, 3aTpaunBacMasi Ha YMCTBEHHBIA TPy, HH(POpMAIIHUIO,
3HaHUS. DTO €IUHBINA, U Ha BCE CIIy4au >XU3HHU, KPUTEPUH: (PU3HMUECKOW, MHTEIUICKTYAIbHOW H
MPOXKUTOYHBIM ONTUMYM. ODHEpPrusi Ha YMCTBEHHBIM TpPyA M 3HAHHUS B 3TOM CBS3M IMO3BOJIMIIA
II0Ka3aTh, YTO 3aTPAThl HA CO3AAHUE CTPYKTYP IPOCTPAHCTBA BCET1a KOHEYHBI, a ITpu pa3sutuu HTII
— cTpeMATcd K Hylro. MIMEHHO MOo3TOMy CTPYKTYpbl MaTepuy B PEajbHOM MUPE COCTABIISIFOT
npumepHo 5% (B.A. PyGakoB, «Temnas mamepus u memnas snepeus o Bcenennoily). DHeprus,
3aTpayeHHas Ha MPOLECCHBbIE CTPYKTYPhI (BpeMs), UMEET IMPOTHBOIOJIOXKHOE HYJIO 3HAYEHUE —
O0eckoHEeYHOCTh (00). CTPYKTYpBI €IMHHUIl W3MEPEHUsS (U3NYECKUX OOBEKTOB U WX IMPOIECCOB
MOJTBEPXK/IAL0 ATy UCTUHY. Tpy/ M 3HaHUS B IPOLIECCHBIX CYIIHOCTAX O€CKOHEYHBI U BEUHBI.

B obnactu nedarenbHOCTH JI0JEH — 3TO Ta peaIbHOCTb. Pa3rOBOPOB, MBICIIEH, JKU, U IIPOUUX
TEXHOJIOTUH MPOSBICHUS JIUL, U COOOLIECTB (COLIMYMOB) HE IPOYb MOXKHUBUTHCSA HA Napa3uTapHOU
cre3e pa30osi, BKIIOYAs YNpPaBJICHHE MOJ JUKUBBIMH JIO3YHT'aMHU NPUKPHIBAIOIIMMHU OaHAUTU3M U
IPECTYIIEHNs U 0e3 HaJM4us Ha TO IJIAHOB U Liesenoiaraius. 1o npecrymienus nepea Ipuponoil.

Xopomio paboTaeT 3TOT YPOBEHb IPECTYIUIEHUH Ha CTPYKTypax CIMSHHUS: MUJINTapHU3M;
¢ammzm; kosmabopaoHu3M. i 3TOro BCEro JUIlb HaJl0 — JBE BEIU: AEP)KaTh JIIOJEH B HYXK/IE;
IIO/IKapMJIMBATh UX U HAIIPABJIATh HA 3aXBaT, OPAOOIIEHHE TPY AAIIUXCSA-BIIaIEIb1A PECYPCA JKU3HHU.

B s1o0i1 cBsi3u akcnoma THUO «Mctuna» onpenenena kak: «MecTtuHa — 3710 TO, 4TO B J1ejax,
MBICJISAX M TpyAe JIoAeil, B 0eCKOHEYHOH 00/1aCTH MHTE/VIEKTA (IPOLECCHBIX CTPYKTYp) —
npuodperaer pU3NUECKYI0 CTPYKTYPY 00bEKTOB MJIM 3TO M3/e1He HOBOM TEXHUKH H T.1.». B
MPOTHBHOM CIIy4ae 3TO, KaK MpPaBWIIO, JIOKb M TpaTa BpeMeHH. Ho yuuthiBas TOoT (hakrt, 4TO
¢u3nyeckoe u3JeNUe MOXKET IOJIYy4YUThCs 4depe3 uiuTenbHoe Bpems. Ilpu sToM oTCcyTCTBHE
pe3yibTata OOecleurBaeT TEXHHWKA JDKH, a OAaHAWTHI M MPECTYIHUKU YCTPAWBAIOT i ceOs U
IOCOOHUKOB Ipadeka — «KpacHuBYIO KU3Hb». B 3TOM Oeza yenoBeyecTBa, M KpoBaBas peaabHOCTb.

OnaHako YMCTBEHHBIM TpyA W TIyOMHHBIC 3HAHUS JIIOJIEH TMpEBpalIEHHBIE B CTPYKTYpPY
npoctpanctBa-CKUBP u crpykrypy BpemeHu-CTKC (ocHOBa OTKpPHITOrO0 HH(MOPMAIMOHHOTO
o0ImIecTBa, OHA MIPEJICTABIISACT pealbHBI MUP BU3YAIbHO Yepe3 CTPYKTYPhI: 3HAHUS, SHEPTHUS, OPY AHS
TPy/ia HOBOT'O THIIA H T.J.) MO3BOJISIOT aBTOMATU3UPOBAThH MPOU3BOIUTEIIbHBIC CHIIBI YEIIOBEUCCTRA.
OHM BH3yabHO OTOOpaXAOT (PHU3MKY MaTepuu W (U3HMKY ColMyMa Ha MH()OPMAIMOHHOM ITUTaHE
MaTepuaIn30BaHHOI0 UHTEIUIEKTa. OH SABIsETCA pe3yJIbTaTOM: TpyAa, 3HaHUil. B 1ieaom 3Tot pecypc
€CTh JOCTOSIHUE TPYaaIuxcs macc, [Ipupoast, TBopIia, — a M1011 TOJKHBI CITYKUTh UM.

Opnaxo Ha3zBaHHbIN pecypc MO, X0TS U OTHOCHUTCSI K 00JIAaCTH MHTEJUIEKTa U OeCTEeNeCHBIX
CYILIIHOCTEH, sIBisieTca MHGopMaluel, 3HaHUSIMH, YMCTBEHHBIM TPYJIOM U OECKOHEYHON ITPOLECCHOM
CYIIHOCTBIO. DTO CTPYKTYpbl M aJTOPUTMBI MPOCTPAHCTBA W BpeMeHU. Ho oHM oTimuaercs oT
3(UPHBIX CYITHOCTEH, TO UTO €CTh OecTeNecHas U MPOTUBOMOJIOKEHHAS YaCTh CTPYKTYP MaTepUH.

OrperopuanbHble CYIHOCTU, KaK 0a30BbIE AIEMEHTHI TaKOW CTPYKTYPBI, XOTS U SIBISIFOTCS
KJIFOYEBBIM 3BEHOM Pa3BHUTHS XKWU3HH, HO OHM HE MOTYT OBITh NaHAIlee U MCTOUYHUKOM DPEIICHUS
npo6iem 3akoHOB Mupo3naHus. OTO BCEro JIUIIb OecTeNecHas: COCTAaBIISIONIAsl, KOTopas sBIsIeTCS
HEOThEMJIEMOH MPOTUBOIIOJIOKEHHOH CYIIIHOCTBIO MaTepHalibHOTO Mupa. Jliis uenoseka 3Ta 001acThb
KpailHe OIacHas, OHa He TEPIUT JaXe MEJIKUX OTKIOHEHUW OT MCTHHBI U KECTOKO HAKA3bIBAET
Ka)KJI0T0, KTO BKJIMHUJICS B 3TU 3anpeTHble Janu. EcTh moau u obnactu OJM3KHE K 3TUM pecypcam.
Maio Toro *u3Hb IOCTPOEHA Ha BOKEHHBIX APYT APYTa IPOTHUBOIOIO0KEHHBIX CYIIIHOCTSX TE€JIECHOU
(MatepuasibHOM) U OecrenecHol (3QupHOM, MHPOPMALMOHHOM...). DTO CKPBHITO B (PYHKUIHAX
KU3HENEITEeNIbHOCTU, B ycTpoiictBe Mupo3aanus. M 3To0 mo-pa3HOMYy MpOSIBISETCS B BEKax.
Hanpuwmep, ObiBiias B Poccun nporpamma noj aruaoit B/4 10003, a B CLLA «3Bé3aHbIe BpaTay. IT0
BONPOCHI nanbHeBHeHUs, 330Tepuku [ICU-daktopsl u mpouee HemszBecTHoe. OHHM peabHBI U
cymecTtBeHHbI. OO0 3TOM 51 TOBOpWI B cTathe «Dunocodus Oyayiiero». JlaHHas cTaThsi BbI3BaHA
kHuroi «Taitneie [ICH-BoiiHbl Poccuu 1 AMEpHKH OT BTOPOH MUPOBOW BOWHBI JI0 HAIIUX JHEN).

[To3nanue 3T0r0 «3(pUPHOTO» YPOBHS MPOSIBISIETCS Y MHOTHX JTFOACH U TOXKE TO-pa3HOMY Ha
(hU3UIECKOM U UHTEIJICKTYIbHOM YPOBHSX. DTO MOXKET OBITh MPOSIBIICHO KaK TeHUH Ha PU3NIECKOM
YpOBHE, a MOXKET OBITh B BUJIE Japa B3aUMOJCHUCTBUS Ha YPOBHE CO3HAHUS (IIOJCO3HAHUS) Pa3HBIX
BHJIOB U TUIIOB, HAIIPUMED, SKCTPACCHCOPHBIE B3aUMO/ICHCTBUE, JaTbHEBUIEHNE, Y(UPHOE BUICHUE
C TIOMOIIBIO MSTH YyBCTB YEIOBEKA HAXOIAIIMMHUCS B TIOJIEBBIX CTPYKTYpaxX U MO3Te YEIIOBEKA.

Ho riaBHoe, 3TO eAMHCTBO TpEX cucTteM cBsizu ¢ Beenenckum Pasymom: eBoe mosymapHoe
MBIIJICHHE; MPaBOMONymapHoe (Kopa OONBIIMX MONMYyHIApHii, HEOKOPTEKC); M TMO3BOHOYHHUK TakK
Ha3zbiBaemas tumoundeckas cucrema mo3BOHounuk, rae 03BYKa=a30yka. UenoBek —3T0 HE TOIBKO
¢dusnueckoe Teno. Kak u 3emis B nonocdepe, yenosek —a3to O B O, wiu 1ienoe B 11es1oM. Bee opransl
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YyBCTB B (PM3MUECKOM TeJie JItoJIeH, €CTh U B pu3nueckux noisx. [[ppuém oHn acuMMeTpHUyHBbIe, T.€.
00BEMHO IPOCTPAHCTBEHHBIE, TOJIOTpagUUHbIe. DTO HATJISAHO JEMOHCTPUPYET CAMHHIIA H3MEPEHHN
00béMa «kxyo». [lo-3BOH-ounuk gomxen 3BoHUTH B 1eHTp O3BYKU=A3BYKU unu peun. D10
BO3MO>KHOCTH 4€JIOBEKA 110 UCIIOJIB30BAHUIO IISATH YYBCTB HAXOAALIMXCSI OJTHOBPEMEHHO B TEJIE U B
nosie. B 3TOM I11€IOCTHOCTh U OOBEKTHUBHBIE BO3MOXKHOCTU: JAIbHOBUACHUE, NalbHECIbIIIAHUE,
yYMEHUE MOAHATHCS HaJ cO00i, BUETh 32 TOPU30HT, U ce0sl Kak 3neMeHT Beenenckoro Pazyma.

MoeTr ObITh TeleKMHE3, TeJenaTus... ITO MOTYT ObITh HEKOTOpble HH(GOPMAIMOHHBIE
KaHajbl CBsI3U ¢ BceneHCKUM Pasymom. Takoil mpumep y mens ectb. O1o Cepreil BacuibeBuu
Manaposckuii. OH ieHCHOHEp, cOTpyAHUK ObIBIIeH B/4 10003, nMeeT nmpsiMmoii HHPOPMAITMOHHBII
KaHaJI ¢ TeM caMbIM OectesiecHbIM Beenenckum Pazymom, kKak OH TOBOPUT — «C HH(OPMATOPOMY.

[To3HaTh 3TOT pecypc U 00JACTh Pa3BUTHS JKU3HU B OJIMHOYKY HEBO3MOXKHO. 37IeCh HYKEH
CTPOTO KOJUIEKTHBHBIN: MOJIXOM, TPy, 3HaHUsA, Pasym, co3Hanue u oco3Hanus. Bens marepun 6e3
MIPOTHBOIIOJIOKEHHON el COCTABIISIIONIEH 110JIs (OECTEIECHON COCTABJISIONICH) HE OBIBACT.

Crout 0OpaTHTh BHUMAHHE B ATOH YacTH Ha BHIEOPONHK «Kax |
soccmarnosums 3penue» (Hypnan Mypatkanmn). JlaHHBIA METOI — 3TO CHHTE3
OTbITA YEJIOBEUECTBA U IIyOMHHBIX 3HAHUHU B 00JaCTH TaMHCTBA €IUHCTBA
KOCHOM MaTepuy U MPOTUBOMOJIOKEHHOTO e MoJisi 3PUPHON MaTepuu. )

Oty no3unuto Hyprnana s cuntaro 0ObeKTUBHOW M MPAaBHIBHOM, TakK 1O ku3HU [lpuponaa u
Mupo3znanue (UM KTO TaM Y HUX €CTh) MHE HEOJHOKPATHO JEMOHCTPHUPOBAJIa 3TH BOZMOKHOCTH. U
OHU HE BBIJYMKA, HE WIIKO30PHOCTh, HE YTONUS. JTO PEalbHOCTh, KOTOPYIO JIIOJU HE 3HAIOT, HO
KOTOPYIO aBTOMAaTHYECKH UCIIONB3YIOT KaK OM(PYHKIIMOHAIBHBIE BO3MOKHOCTH KH3HU.

Mory OTMETUTb HECKOJIBKO IPUMEPOB KOTOPBIE OTKPHIBAIMCH [1€PEI0 MHOM

e TaktunpHOE 3(pUpHOE BUIEHHE Yepe3 JIAAOHU. DT0 ObII0 B MypMaHCKe, Kor/ia s exall Ha CBOEM
Mocksuue 408 (MOCCO «Cesep») no JlennnckoMy npocrnekty. HeBo3M0kHO 00BACHUTE, HO
JIepKach 3a pyib g Hayal «BUAETb» HE MOHATHO KaKUM YyBCTBOM Yepe3 JIaJJOHHU BCE JIeTalld U
TOHKOCTH aBTOMOOMJISI K&KIYIO €ro JeTallb U B TUHAMHUKE, KaK paboTaroT MOpIIHS, KJarnaHa. . .
BCE 710 Mestouu 00bEMHO U 3puMo. Du3nyeckn Takoe HEBO3MOXKHO, HO ATO BH/JIEI, YyBCTBOBAJI U
omrymai s. 1 3To ObL1 HE COH, a peaibHOCTb.

e B Toxe BpeMs 3Ta 4yBCTBUTEIHHOCTh OblIa MepeaHa Ha riias3a. 3peHue Tornaa osu1o 1, u Bapyr
OHO ycHJIMIIOCh, HaBepHoe 110 500...1000 eguau. OuU3nyecku Takoe HEBO3MOKHO, HO ATO OBLIO
4TO-TO U3 (PU3UKU CO3HAHMA M HPUPHBIX MoJeil. Buaers s ctan 4y€Tko U B JeTalnsX NPUMEPHO
KaK IpY MHOTOKPaTHOM yBEJIMYEHHH, HE TOJIBKO MIPUOOPHI, TOPIHENLY — HO M MEJIKHE YaCTHUKU
npoberaromniero acganpra goporu. Ilpuuém Bunen Bcé onmHakoBo Ha Bce 180 rpamycos 6e3
Kakoi Obl TO HHM ObLI0 (OKycHpOBKHU. [Ipoe3xast MUMO ppIOHOTO Mara3uHa, OOKOBBIM 3pEHHEM B
OKOIIIKO 5 BUJIEN YTO TaM IIPOUCXOANUT. Buien kaccupa-npoaasia 1 )KEHIUHY -[TOKYTIaTeNs, BUIE
KYIIOPBI JIEHET KOTOPBIMU OHM PAaCCUUTHIBANIACH U TaK, Kak OyATo 51 cTosu1 psagoM. Ho s mpoesikan
10 JOpOre MUMO, IPUUEM Ha CKOPOCTH M HAXOAMJIACh 3Ta KapTHHA NMpUMeEpHO K 90 rpamycos
(uncto OOKOBOE 3pEHHE, HO OHO COOTBETCTBOBAJIO, KaK OyATO Ha 3TO s CMOTpEN MPSMO H C
paccTosiHUs He 6oJiee MeTpa, HaCTOJIbKO ObLIa YETKOM KapTHHA).

e [lpu ureHuu crnenuantbHON TEXHUYECKOH TUTepaTypbl 0O0bEMHON U CIIOXKHOW — s oiiman ce0st
Ha TOM, YTO BMECTO KHMIH, CTpaHMIl, OYKB, CXeM — 51 CMOTPIO BUAECO(UIbM IPU 3TOM Iajell
OBICTPO MEPETMCTHIBAECT CTPAHMIIBI, a MEpeA0 MHOU kHBasg U (QYHKIMOHHPYOIAs OoJblLiast
cxema coOpaHHasl U3 BCEX OINMCAHHBIX B KHUTE MOJyJIed M OHAa CXEMHBIMU 0003HAYEHUSIMU
COCTaBJISIFOIIIMX TOKOB, HANPSDKEHHUH, YaCTOT — (PYHKIIMOHUPYET KaK KHBasi (3TO BUACOPHUIBM).

e I3 obnacTu YTeHMs: YUTACllb... U 3pUMO BUAMIIb YBIEKaTeJIbHOE HanmucanHoe. Ho rmaBHoe B
KAaKOW-TO MOMEHT HAauyMHAelllb YyBCTBOBATH aBTOpPA, BCE €r0 3MOLMU BBICOKOI'O YpPOBHS,
HACTPOEHHMS. .., COMYTCTBOBABIINE aBTOPY U BPEMEHHU (pPagoCTh, yTHETEHHUS], TOCKY, ITPOYEe. .. ).

e [Ipu mpocmotpe (HoTO..., BAPYT BOZHUKAET SMOLUOHAIBHBIA OKpac SHEPreTHUECKOro Mo U
00CTaHOBKHU BOKpYT Tex coObITuii. YacTo u3 ogHO# ¢oTorpaduu npocmatpusaercs a0 8 — 16
IIT., COMPOBOXKIAIONIUX COOBITHS psioM. UTo 3T0 Takoe? 310 3GupHBIC CYITHOCTHA U MO3T.

e He Mory He OTMETUTH OJHY U3 MEPBBIX CUTYALIUN, CBA3AHHBIX C EPBBIM KypeHHEM. MbI ObLIH
MEJIKUMH TallaHaMH, JIETO. Bapyr ko MHe 3axomdr JBa ToBapuIla, ceiiuac yxke: I'oprees
Amnaronuit TapacoBuu u CaBkuH Jleonus [leTpoBrud — u TOBOPST y HAaC €CTh MaxopKa M ra3eTa
noiaém mompobyem mokyputhb. [Ipubexanu Ha peuky Cox (bemapych, Oxopb), cenu moj
HeOoIbIIUM 00pbIBOM U ToJIs1, BUJIEBLINI KaK €ro AeT KPYTUT CaMOKPYTKH, OTOPBAJ T'a3eTy U
CZeJall TO, 4YTO MOKHO KypuTh. M BoT niponecce nowmén. [loxoxrau, Tomns norsanyin, 3akamsics.
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Bropeim Hauan npoboBath JIEHbKA — 3aKalUISAIICS, MPOCIE3UIICS — XOTS U 3aTSHKKOM 3TO HEIb3s
ObU10 Ha3BaTh. JlomIa ouepeb 10 MEHs: BUS KaK OHU HEJIETIO 3aTATUBAINCH — 5 caenan boee
JUIMHHYIO 3aTSKKY... IPOTUBHO, HEMPUATHO, HO s CAEJAJ BBIIECPKKY, 3aTaAWII IBIXaHUE, TOTOM
BBIJIOXHYJI, CIUTIOHYJI M CAMOKPYTKY OpOCHJI B BOJY PEKH, KOTOpas IOJXBaTHiia €€ IoHecia
3akpyumBas. [lpu 3TomM ckazan rpomko, BciiyX U yoexaéHHo «Kyputb s Gombiie He Oyny
HuKoraa». K uemy s ato, rae 3aech 3¢upHas CymHOCTh TOHKOTO moiisi Obitusi? MHTEpecHoe
MIPOUCXOAWIO MO3KE HA NPOTSIKEHUHM BCEH KU3HU: JIE€TCTBO, FOHOCTb, B3pOcias KW3Hb... B
pa3HbIX CUTYyalUsIX, KOMIIAHUSX, TOPOJaXx. .. € IPOUCXOAWIN CIy4Yau ¢ KypEHHUEM U BHIITUBKOM,
0COOEHHO KOTI'/la B BHJI€ TOPJIOCTH, HEKOTOpPbIE TOBAPUILM — HA 3aKypH...: IIpesiaraiu Bcem, a
MHe HHUKorja. MHorja s 3ajaBan BOIpOC, a MOYEMY Thl HE Ipeuiaraeiib MHe...? ToBapuig
TepsICs, NOKUMAJI IJIeYaMU U TOBOPUJI — ThI K€ HE Kypulllb? Sl rOBOPHII Tl MEHS HE 3HACUIb,
HE BH/JIEII, MBI )K€ HE3HAKOMEI. .. Yl 3TO TOXe CTPYKTYphI U3 00J1aCTH 3(PUPHON CYIITHOCTH TMOJIEH.
e Takux npuMepoB MHOro. OHM €CTh y KaXJ1I0T0, 1 OHH CBOU. A 3TO TOBOPHUT, YTO BCE MbI JHOIU
[Tpuponsr u TBopLA CO CKPBITHIMU TIYOMHHBIM BO3MOXKHOCTSIMU. Ho coruym, ero muaepsl u
CUCTEMA KOHTPOJISl IOCTPOEHA HA ATPETOPUAIBHBIX CTPYKTypax — JenarT cBoé aeno. M ato
JIEJI0 JISKUT He B o0nacTH moldieil cemby, (OpMUPOBAHUS JTUYHOCTH — OHA, KaK MPaBHIIO
OasupyeTrcsi Ha SMOLMOHAIBHBIX CYLIHOCTAX OaHIIOTAaHOB, Mapa3uTU3ME, JACHbIAX, BJIACTH U
JIOJISIX, BOBJICUEHHBIX B ATOT «KYJEHD», U 00CTYKUBAIOIME UHTEPECHl HA3BaHHBIX Mapa3UTOB.
OTO NPOUCXOJUT U Ceiuac, B COBPEMEHHON CUTYyallMM, KOTJa 3T MPECTYIHUKH B3sUIM KypC Ha
OKOHYATEJIbHOE, TTyOMHHOE YHUUTOXKEeHHE PycH 1 pyccKux. A «3/IUTa MUPay CIY>KUT UM B 3TOM.

Nudopmaunonnas u 3¢upHas OecrejieCHbIe CTPYKTYPBI.

WHudopmannoHHas cTpyKTypa sBiIseTcsl OecTeIeCHON, OHA M03BOJIIET CO3HAHUIO Yepe3 LIEHTPHI
BOCTIPHSATHS OTOOpa)kaTh MaTepHalbHbIe OOBEKTHI pealbHOTO Mupa. Bc€ 310 mpeobpasyercs B
CUTHAJIbI BOCIIPUSITHS OObEKTUBHON pealbHOCTH, GYHKIIMOHUPOBAHUE TEJIa YEJIOBEKa, B YIIPAaBICHHUE
B3aUMOJICVICTBUEM, IIPUHITUEM PELICHUH B IPOLIECCE KU3HU, BO B3aUMOJICHCTBUE JIFOJICH B COLILYME.

b0k TeXHUKO-TEXHOIOIHYECKOI0, HAy4HOI0, MUPOBO33PEHUYECKOI0, (GHI0COPCKOT0 BUICHHS
YCTPOKCTBA CTPYKTYP BKJIIOYAsk KOHLENIHAIO MaTepUAIIN3ALMHU TPYAAa U 3HAHUHN B paMKaX OTKPBITOTO
MH(GOPMALIMOHHOTO O0IEecTBa MO3BOJSAET CO3/aTh MHTEUIEKTYaJbHBI pecypc. DTO CTPYKTYphl
IIPOCTPAHCTBA U BpPEMEHH. OTO NPEBpAIICHHUE 3HAHUM TPYIAILIMXCSA, UX YMCTBEHHOIO TpyZda B
BUPTYyaJIbHbIE Y BU3YAIU3UPOBAHHBIE IO ()OPME U COAEPIKaHUIO OOBEKTHI peabHOI0 MHpa.

g stux ueneit emé B BIIK CCCP Obun co3nanbl cTpyKTypbl: npoctpancTBo-CKUBP u
npoueccHas ctpykrypa Bpemsa-CTKC. VIMeHHO OHM IO3BOJIAIOT CO3/1aBaTh HOBBIE BHUIBI OPYAMM
TpYyJa, UCTOUYHHUKH SHEPruu, MHPOBO33PEHUECKYI0 U (PHIOCO(PCKYIO TEXHUKO-TEXHOJOTHYECKYIO
cTpykTypy 0TkphIToro MO. Ero cyTs MaTepuanuzanus HHQOpMaLU1, 3HaHUH YyeoBedecTBa Bo 01aro
ciy>keHus 3akoHam JKW3HU, CO3/1aHUE CPEIbl, YCIOBUNA U BO3MOKHOCTEN JIJISl ATOM LETIH.

Bcé 1o mo3Bosut B urore coznark CorpoopranusM. MiMeHHO OH OyneT akKyMyJupOBaTh
MHTEJUIEKT: pa3yM, Ha OCHOBE MEpbI; CO3HAaHHE, HA OCHOBE 3HAHMM 1I€JIOr0; U OCO3HAHHE, HA OCHOBE
BUJICHUS IMHAMUKHU Pa3BUTHUSA U 3aKOHOB Muposznanus. IMeHHO B 3TOM CyTh 1 ocHoBa MO, TexHHKa
CITy’KeHMsI IMBUJIM3ALlMKU YeoBeK-pa3yMublil [Ipupoae, TBopily, no3Hanue riayOuH Mupo3znanus.

Takum 06pa3zoM MaTepuanu30BaHHBIA YMCTBEHHBIN TPyl U TIIyOMHHBIE 3HaHUS YeJIOBEYECTBA
CTaHYT MaTepHaJIbHOM COCTABJISAIONIEH MHTEIJIEKTa, @ IPUPOAHAs FIPUPHAs YaCTh, ATPEropruaIbHbIC
U IPOYHE CTPYKTYPHI OyIyT NPOTUBONOJIOKEHHBIMU CYIIIHOCTSAMHU K MaT€pHaIM30BaHHBIM 3HAaHUSIM.

BeiBoabI 0 (PU3MUYECKOI BeTMYHHE eIUHUL U3MEePEeHHS 00bEKTOB MaTEePHAJIbHOI0 MHPa

Ky6 puc.3 kak ¢puzndeckas CTpyKTypa FeOMETPHUECKUX TapaMeTPOB MaTepUaIbHOTO 00BEKTa
B €IMHCTBE C MPOLIECCaMU CTPYKTYpamMH CO3JAIOIIUMHU 3TOT 0OBEKT UMEET CTPYKTYPY BIIOKEHHBIX
ApYT B pyra CHMMETPHYHBIX ISTH KYOOB U aCCUMETPUYHBIX BOCBMH KyOOB OepylIHX CBOE HA4ajo
13 BEPIIMH U BKIIIOYAIOLINX B €0 10 MATh ACCUMETPUUHBIX KyOoB. OHU npeacTaBieHbl B Ta0.1:

Tabnumna 1.

Ne CuMMeTpUYHBIH KY0 Pa3mep, |[udporoii| Accumerpuunsie ky6n1 | Lludposoii
n/n (pasmMepHOCTD, N°) uiT. Kopenb | (8 wr., pasmepHocts, n°) | KOpeHb

1 2 3 4 5 6

1 | Lndposoii pan0123456789,10° | 1000 1 | 13=1(0, 9) 1

2 | Ludposoiipag 12345678, 8 512 8 2°=8 (1, 8) 8

3 | Hudposoii pan234567, 6° 216 9 3¥=27(2,7) 9

4 | Ludpposoii pan 3456, 43 64 1 4%=64 (3, 6) 1
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[ 5 [ 1ugposoii pan4 5, 22 | 8 | 8 |5°=125(4,5) | 8 ]

W3 tabnuiel ciaemyert: Ky0 COCTOUT, HAUMHAS U3 LIEHTPA, U3 MATH KyOoB. OHU BIIOKEHBI APYT B
apyra. JliinHa UX CTOpOH UMeeT 4E€THbIE 3HaueHue, 3To udpsl: 2; 4; 6; 8; 10.

DT n4Th YpOBHEW KyOOB 00pa3yroT HEpapXHI0 CTPYKTYpP OOBEKTa, MPOIIECCOB €r0 CO3/IaHusl.
DTO0 MyTh ONTUMAIBHBIX PEIICHHUI U TTO3HAHUE: CTPYKTYP, (POPM, B IPOIIECCOB CO3/IAIONTUX OOBHEKTHI.
OTU IPOLECCHBIE CTPYKTYPHI €CTh — CYTh BPEMEHH.

OO0BbeKTHI CYHIECTBYIOT BO BpeMeHH. Bpems cyniecTByeT B 00bekTax. MaTtepus, ;KU3Hb U
Mupo3nanue — 3T0 CyTh [BM:KEHUSI JHEPIrMd MNOJsi 3(Pupa, U3 KOTOPOro poKaaercs B
TeMIIEPATYPHOM I10Jie BellleCTBO U IPOTHBOIO0JI0KeHHOe eMy noJie. OCHOBBI 3(hupa pacKphIBaeT
@unocodust 1 METONOJIOTUS 3(PUPOAMHAMUYECKOTO €CTECTBO3HAHMA «MOAETHPOBAHUE CTPYKTYP
BEIIIECTBA U I10JICH Ha OCHOBE MPECTaBICHUI 0 ra30no00H0M dupe» (Arrokosckuii B.A.).

WHBapuaHThI: TPOCTPAHCTBO, BPEMSI, MATEPHUsI, SHEPTHUS U JBUKCHHE — ATO IJIaBHASI aKCHOMA
THO, HO OHa fOKa3yeMa CBOEH IIPOCTATOM U OUYEBHIHOCTBIO, BBITEKAET U3 CYILIECTBA KU3HU.

CrpykTypa ky6a 10°=1000, BKTIOYaeT BOCEMb BepIIMH — 3T0 HUMPH 0 1 9 1O YeThIpe IMTYKH
kaxnas. Hudpsr 0 9 0003HaUaIOT AMArOHAIM IIECTH KBAJpaToB (CTOPOHBI) Ky0a. DTO CTPYKTYphI
mwiomaan. M mudpel, ¥ KBagpaThl —ATO XapaKTEPUCTUKA CIUHUIBI M3MepeHus rmiomaan. OHu
opToroHanbHs! Apyr Apyry (90°), packpheIBarOT OCHOBY, B3aMMOCBS3aHHOCTD, B3aMMO3aBUCHMOCTb,
B3aMMOOOYCIIOBIEHHOCTh XapaKTEPUCTHK M CBOWCTB OOBEKTOB MaTEpUAIBHOTO MHpa, UX (GopM u
MIPOLIECCHOTO COJIEPKAHMUS, PEATU3yeMOro IPH CO3AaHUU, TIPOU3BOACTBE, IKCILUTyaTaIllH, TO3HAHUH.

Mexny mudpavu 0 u 9 (12 pé€dep) maxomutcs udpoBoi psx 1 23456 7 8. Ot uudpsr 0 o
Bo3pactaer. OT mudpsl 9 — yoObIBaeT. 13 kaxknoii Bepmmubl Ky6a (udpst 0 9) nudpoBbie psabl
00pa3yIoT BEKTOpa JAEKapTOBOM CUCTEMbI KOOpAMWHAT. TakuX CHCTEM BOCEMb: 4 — BO3pPaCTAOIINX
(ot 0); 4 — yo6biBaromux (ot 9). Kaxmas Takas cucreMa KOOpIWHAT MMEET TaKKe W 4eTBEPTHII
BekTop mudposoro psga 0 123456 7 8 9 (Bozpacraromuii WM yOBIBAIOIINIA ), 3TO THAroHaib Kyoa
(10%). Tpu oOpTHI CHCTEMBI KOODAMHAT MMEIOT EAMHWYHYIO JUIMHY, a JWaroHaab Ky0a, XoTd eé

o6pazyer ToT e 1Hbposoit psig «0 1234567 8 9 — umeer auHy Koperb u3 3 (v/3). DTo 1 ecTh
€IMHUIIBI U3MEPEHUS JTMHBI U 00bEMa (PU3NIeCKOro 00BhEeKTa, HO BhIpakeHHbIe udpamu. B sTom
IPOSIBIISIETCS. €IMHCTBO CBOWMCTB M XapaKTEPUCTUK MaTepHalIbHOTO 00BbeKTa U LU(p, HA OCHOBE
KOTOPBIX PEeaTM3yeTcsl NeSTeIbHOCTD JII0JCH, NX 3HAHM, THPOpPMAaLUs 1 Mo3HaHHEe MUPO31aHHs.

Kaxiplif 13 nATH Ha3BaHHBIX CHMMETPUYHBIX KyOOB 0a3upyeTcs Ha BOCbMH aCCUMETPUYHBIX
Ky0Oax, 6epymux cBo€ Hayana u3 BepiuuH ky6a 0 9. Uewm BhIllIe ypOBEHb CUMMETPUYHOIO Ky0a, TeM
OosblIe pa3Mep aCCUMETPUUHBIX KyOoB. MIX cTpykTypa B KyOe (8mr.) TpeJICTaBlIeHa [ ThI0 chepamu.

B tabnune nmpencraBneHsl MHQPPOBBIE KOPHH MO KAKIAOMY M3 IMATH CHMMETPUYHBIX KyOOB M
ISATH aCCUMETPUYHBIX KyOoB, OepyIinx cBo€ Hayasio u3 BockMu BepinH Kyoa 1000 351. X BeprmHbl
o0Opa3ytoT aAuaroHany Kyoa. OHu ke SBJISIOTCS BEpPIIMHAMU CUMMETPUYHBIX ISATH KyOOB (pa3mMepsl:
2 4 6 8) u oHM ke BMecTe 00pa3yroT udpoBoi psag «0 123456 7 8 9». A uudpsl U uxX paasl
OTPakaroT CBOMCTBA U XapaKTEPUCTUKU (PU3HUECKOTO OOBEKTA.

ITpu 3TOM 1U(pOBEIE KOPHU psiAa IUPpP, 00pa3yoOIUX CTPYKTYPY Ky0a U ero yHUBEpPCaIbHYIO
Mepy 00bEM. OH BKIIIOYAIOT APYTHe T€OMETPUUECKUE EUHUIIBI U3MEPEHHUS, PACKPBIBAET AITOPUTMBI
U XapaKTepPUCTUKH, CBSI3aHHbIE (PU3MUECKMMH U3MEHEHUIMH, 3aKOHaMU NpeoOpa3oBaHMsl, CM TalJl.

KosanuyectBo nnp B Ky0ax CHMMETPHYHBIX H ACCHMETPHYHBIX CTPYKTYP, Ta0J1.2
Tabmwnma 2.

CummeTpuuHbie Ky6bl (5WT), Konnuectso uudp B Kybe | AccumeTpuuHblie Ky6bl (Mo BeplinHam, SwT)
Lindpbi 103=1000 Ii':)tzb 83=512 | 63=216 |4%=64 |23=8 |13=1 | 23=8 | 33=27 | 4%=64 | 53=125

1 2 3 4 5 6 7 8 9 10 11 12

0 4 |0(0*4) 4 4 4 4 4
1 4*7=28 [1(1*28) 4 4*%7=28 | 4*7=28 4*%7=28 4*%7=28
2 4*19=76 [8(2*76) 4*7=28 4 4*19=76 | 4*19=76| 4*19=76
3 4*37=148 (3 (3*148) 4*19=76| 4*7=28 4 4*37=148| 4*37=148
4 4*61=244 @A (4*244)4*37=148|4*19=76 |4*7=28 4 4*61=244
5 4*61=244 [5(4*244)4*37=148|4*19=76 |4*7=28 4 4*61=244
6 4*37=148 [6(6*148) 4*19=76| 4*7=28 4 4*37=148 | 4*37=148
7 4*19=76 [1(7*76) 4*7=28 4 4*19=76 | 4*19=76| 4*19=76
8 4*7=28 (8 (8*28) 4 4*%7=28 | 4*7=28 4*%7=28 4*%7=28
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9 4 [ (9*4) 4 4 4 4 4
Hroro| 1000 9 512 216 64 8 8 64 216 512 1000

B crondue 1 npexncrasiens! nudps! mudpoBoro psaa ot Hyis qo aeBsatu: 01234567 8 9.

B cTos61e 2 npeacTaBieHo KOJIMYeCTBO KaxI0i u(phl B €€ MecTo, 3ausaToe B Kyoe 10°=1000.

B cronbue 3 mpencraBieHbl LUGPOBBIE KOPHU MO KOMUYECTBY LUGpP B KyOe. 3HaueHHE KOPHS
orpezesieHo o GopmyJe: 3HaYeHne HU(PBI YMHOKEHO Ha KOJTMUECTBO UP, 13 mru(p 0003HAYAIOIINX CYMMY
— omnpeAenéH MupPOBOM KOPEHb.

B cronbuax 4 5 6 7 mpencraBieHO KOJIMYECTBO LU(P KaXIOW LUPpPHl B CHMMETPHYHBIX KyDax
pa3Mepamu 1o CTOpoHe KBajpara: 8 6 4 2.

B cron6max 8 9 10 11 12 mpeacraBieno KonuaecTBo nudp B BOCBMH aCCUMETPUYHBIX Ky0ax TI0 AT
KyOOB B Ka)X[IOM, KOTJa Ka)Ibli MOCIEAYIOMHHA KyO MOriomaeT npeasiaynmii. Takum obpazom B wToTe
nMeeM 8 kyOoB 1o 125 mT. KaxabIi.

KosmmuecTBo KyOuKoB ¢ nudpamu no gecatu pagam kyoa 10°=1000 npuseaennl B Ta06.1.3.

Tabnuna 3.
PaAbI\ Pap 1 Pan2 | Pap3 | Pap4 | Pap5 | Pap6 | Papn7 | Pap8 | Pap9 (Paap 10 Ky6
LUndpbl 10%=1000
1 2 3 4 5 6 7 8 9 10 11 12
0 2 2 4
1 3*2=6 4*2=8 4*2=8 3*2=6 28
2 5*2=10| 5%*2=10| 9*2=18 9*2=18| 5*2=10| 5*2=10 76
3 7%¥2=14| 7*2=14| 7*2=14| 16*2=32 16*2=32| 7%*2=14| 7%*2=14| 7*2=14 148
4 9*2=18| 9%*2=18| 9%*2=18| 9*2=18| 25*2=50| 25%2=50| 9*2=18| 9*2=18| 9*2=18| 9*2=18 244
5 9*2=18| 9%*2=18| 9*2=18| 9*2=18| 25*%2=50| 25*2=50 9*2=18| 9*2=18| 9*2=18| 9*2=18 244
6 7¥2=14| 7%*2=14| 7*2=14| 16*2=32 16*¥2=32| 7%*2=14| 7%*2=14| 7%*2=14 148
7 5%*2=10| 5%*2=10| 9*2=18 9%2=18| 5*2=10| 5*2=10 76
8 3*2=6 4*2=8 4*2=8 3*2=6 28
9 2 2 4
Hroro| 100 100 100 100 100 100 100 100 100 100 | 1000

W3 tabn. 3 cnexyer, 4to uudpsl Mo psAgaM IpeacTaBISIOT COO0M HepapXUUYECKYIO CTPYKTYPY .
OT0 2 NUpaMu/Ibl, OHU COCTOSIT U3 TSATH YPOBHEH Kaxkaast:

1. menecuas obrnacmos mamepuu (p0vl NPedCMasienbl 3e1EHOM YBEMOM, A HA38AHUE KANHCO020 paod
cooepoicum 8 cebe cCulIKy Ha haiin);

2. Ungopmayuonnas ooracmo obwvexma. OcHO8aHUe Nepeoco psoda NUPAMudbl 6KIOUAEm 0ecsimb
yugp, u danee no psOaM, MO OCHOBAHUE NUPAMUO YMeHbuiaemcs u npunumaem sHavenus: 10 8 6 4 2.
Kaoscowiil psio xyba codepocum no 100 anemenmos. Ilamuiii pso — smo mouxa (yugpuvl 4 u 5). Imu yugppoi
ABNAIOMCI BEPUIUHAMU YUEMbIPEX ACCUMEMPUYHBIX KVOO8 U3 80CbMU 803MOXNCHBIX 8 Kyoe 10001

CrpykTypa pacnonoxeHus HUPppoBbIX KyOUKoB B pangax 6, 7, 8, 9, 10 packpbiBaeT 00BEKT ¢
TOYKHU 3peHus uHdopMmarnuu (B TabJ. BBIACICHO TOJyObIM I[BETOM, CM. CCBUIKH). DTO Takas e
cuMMeTpudHas cTpyktypa 1udpp. Ona oTpaxaeT HHPOPMAIMOHHYIO CYIIHOCTh MPOIECCHBIX
CTPYKTYP TIO CO3JIaHHIO0 00BEKTa, HO OHA TIOBEPHYTA OTHOCHTEIBHO CTPYKTYp MaTepHadbHBIX Ha 90°
(cM. apXHUTEKTYpy MOCTPOCHHMS PSIIOB 3aaHHBIX Iupamu 4 u 5, Psii 5 u Psix 6).

KonngectBo nngp undposoro psaa 0123456 7 8 9 npencrasneno B crondue 12. Ho atu
nudpbl TPUHAIJICKAT HE TOIBKO IBYM MUPAMUJIaM, PUBEIEHHBIM B Ta0J1.3, a IECTH, KOTOPBIE OEpyT
CBOE Hauajo M3 KKIOW IMIOCKOCTH KyOa. A KyO mpencTaBiseT coO00i YHUBEPCATbHYIO €IMHUILY
reOMEeTPUUYECKUX U3MEPEHNUN 00beKTa. ITO CTPYKTYpa MPOCTPAHCTBA, a B KyOe 3Ta LU(pHI.

Hudposoii kKopeHs Mo Kax 01 1udpe KyOoB npuBeneH B Ta01.4:

Tabmwnia 4.

\@i KosnnuectBo Yusaosasg cymma [udpoBoii KOpeHb
Luppo | Ky6 10° | Ky6 5° Ky6 10° Ky6 5% | Ky6 10° | Ky6 5°

0 4 1 0*4=0 0*1=0 0 0

1 28 7 1*28=28 1*7=7 1 7

2 76 19 2*76=152 2*19=38 8 2

3 148 37 3*148=444 | 3*37=111 3 3

4 244 61 4*244=976 | 4*61=244 4 1

5 244 61 5*244=1220 | 5*61=305 5 8

6 148 37 6*148=888 | 6*37=222 6 6
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7 76 19 7*76=532 7*19=133 1 7
8 28 7 8*28=224 8*7=56 8 2
9 4 1 9*4=36 9*1 9 9

12 p&bep kyba obpazyroT mudpoBoii psax 12 34 5 6 7 8. V3 Bepmmnbl kyOa ¢ miudpoit 0 psig
HMMEET BO3PACTAIOIIHIA MOPSIOK, a U3 BEPIIUHBI ¢ IUPPOit 9 — psiag uMeeT yObIBalomui MOpsIoK. 4-
€ IMaroHaJii Kyoa UMEIOT TOT K€ TOPSAIOK, HO TOMOJHEHHBIN mudpamu 0 u 9 (monHbIN 1TUGPOBOMA
pian0123456789). [IpocTpancTBeHHAs CTPYKTYpa Ky0a BKJIFOUYAET B ce0sl: €IMHHIIBI H3MEPEHUS;
aApXUTEKTYpy LIECTU MUPAMHJ; BOCEMb aCCUMETPUYHBIX KyOOB (OHM OepyT cBOE Hauano u3 chepsl,
omnuceiBaromiei ky0). CtpykTypsl 0 u 9 (BepiinHbl Kyba) 0003HAYAIOT:
o () yenoe, nonoe;
* 9 ucmuny ghopmul u cooepacanus pusuyeckozo obvexkma),
®  a makdice 3Mo NAMb CUMMEMPUYHBIX KYDO08, 8110JCEHHbIX OpYye 8 Opyed (ocHo8aHus Kyoa: 2 4 6 8
10) xomopwie ompadcarom uepapxuunocmv MpyOOGbIX NPOYECCO8 U 3HAHUNL 6 Wecmu
HANPAGLEHUSIX NO 3AKOHY YeMblPEXY2ONbHBIX NUPAMUO, OCHOBAHUE KOMOPbIX KEA0pam Kyoa.

Bes ata apxurtektypa Ky0a MO3BOJISIET BUAETh CTPYKTYPY U CYIIHOCTh (DM3MKH MaTepuu, a
TaKKe UX MPOIIECCHYIO COCTABIISAIONIYI0, IPEACTABICHHYIO HH(pOpMaIel. DTa 00JIacTh OTpaHUYCHA

06BEMOM Kyba, HO 3TOT Ky® dopmupyercs TpeMs chepamu auamerpamu: 1; V2; v/3. Ux 06bém
Oonbuie yeM 00bEM KyOa. Ho cTpykTypa Kyba B IHOJIHOI Mepe pacKpbhIBacT B3aUMOCBS3aHHOCTb;
B3aMMO3aBUCHMOCTb M B3aHMMOOOYCJIOBJICHHOCTh MAaTEPUANBHBIX W WH(POPMALMOHHBIX CTPYKTYD.
XapakTepuCcTHKH O0BEKTa B YaCTH €r0 FeOMETPUUYECKUX IapaMeTpoB (IUIMHA, IUIONIAIb, 00BEM)
CBSI3aHBI CO CBOMCTBAMH HI/Iq)p, TaK KaK OHHU OHNpCACTIAIOT HA3BAHHBIC MapaMCTpbl W IMO3BOJIAIOT
HPOU3BOJHUTH UX Pacu€T. A HU(POBBIC KOPHH ITUX YHCEI, OTPAKAIOIINE CBOWCTBA, XapaKTEPUCTUKU
U TIapaMeTpbl 00bEeKTa — PACKPBIBAIOT 3aKOHBI TPe00pa30BaHus M Pa3BUTHS TPYAOBBIX IPOLIECCOB.

VIMeHHO B 3HAHHMU CYIIHOCTEH MpeoOpa3oBaHusi CBOWCTB PEalbHOrO MHUpa B TEXHHKE 3HAHUIA,
OCHOBAHHBIX Ha MEpE, PACKPBIBAIOTCS ITyOMHHBIC 3HAHUS YeJI0BEKa, HEOOXOAUMOCTh U IIOTPEOHOCTH
B 00bEMHOM MbIIIeHnU. O0nanas TakuM MOAXOAOM, JIIOANU OYIyT CIIOCOOHBI K pealn3allii CBOUX
MHUCCHHU U TIPEIHAa3HAYCHHS. JTO, C OJTHOW CTOPOHBI, yMEHHUE ObITh YeoBeKoM aanHoe [Ipupooii u
YMEHHE JINYHOCTHU UCIIONIB30BaTh JOCTOSIHIE 00LIeCTBa B CiryKeHun uHTepecam [Ipupoast u TBopia.

Pacuérnbie popmyJibl 00HEMOB U TLIIOIIA/IEIH.

Enuanuneiii ky0 sBISETCS OCHOBOMOJATAIOIIMM pPECypcoM Ui pacu€THBIX (popmyn
T€OMETPUUYECKUX IMapaMeTPOB CTPYKTYp MPOCTPAHCTBA B Oe3pa3MepHOM, €AMHUYHOW CHUCTEME
xoopauHaT Ipuposl. Mepsl UIMHBI Onpe/ieNnsroTces Benmunaamu 1; V2, /3, re:

o 1=1;
o 2 =141421356, npu genuyune 1,41 — pasnuya cocmasum 0,0042 uau 0,4%
e /3 =1,73205081, npu genuyune 1,73 — pasnuya cocmasum 0,0021 unu 0,2%.
Pacuér nuiiomaam kpyra:
S,=0,8D%.
PacuéTt 00béma mapa:
o  Eounuunoviii wap (snucannsiii 6 eounuunviti ky60):. V,=0,524V. (n/6=0,523598776, npu
senuuune 0,524 — paznuya cocmasum 0,0004 unu 0,04%)
o Ilap ON2 omnocumensro edunuunozo xkyba: V,=1,481V, (1,41421356%*7/6 = 1,48096097,
npu eenuyune koagpuyuenma 1,481 — pasnuya cocmasum 0,00004 unu 0,004%.
o Ilap O\3 omnocumenvno edunuunozo xyba: V,=2,721V, (1,732030813*1/6 = 2,72069906,
npu eeaunune koagpuyuenma 2,721 — pasnuya cocmasum 0,0003 unu 0,03%.
Takum o6pazom:
O0OBEM mapa, BIUCAaHHOTO B €MUHUYHBINA KyO (V1,=D°) =0,524D3 (06Béma Kyba);
O6BEM Mmapa IMaMeTpoM = IMaroHaM KBaaparta Ky6a(Vy, =D%) = 1,481D3 (06éMa ky6a);
O6b&M mapa, OMUCAHHOTO BOKPYT eAMHNYHOro Ky6a(Vi, =D?) = 2,721D*06néma ky6a).
[Toyemy 310 Tak? Lol
O6BEM M3MepseTcss B MM, MM B (DH3MUECKHX Ky6aX COOTBETCTBYIOIIETO MacmTaba n
cucteMbl koopauHat. [loaToMy 00BEM BCersia MOKHO TPECTAaBUTh MPSMOYTOJIBHOW MPU3MON Ha
OCHOBE (hM3MUECKOi Mephl «kyO». OTcrona map, BnucaHHbld B KyO paBeH 0,524 ero wactu. llap,
OTIpeICTISIONINH IeKapTOBY CUCTEMY KOOPAMHAT C IMaMeTpoM 1o e€ ocsaM paseH 1,481. Dto npuzma
0JIHA U3 CTOPOH KyOa yBennuenHas B 1,481 pa3a. [llap onuceiBarouii e IMHUYHBIN KyO MEHbIIIE TPEX
CIMHUYHBIX KyOOB. DTO MpH3Ma, COCTOSAIIAs U3 ABYX eAMHHYHBIX Ky0oB u 0,721 vactu (2,721).



https://youtu.be/Hw2GHQWuh78
https://vk.com/video-171868288_456242569

BriBoabI:

1. llpupoga PU3UYECKON BETUYHMHBI, H3MEPSIONIass OOBEKTHl MAaTePUATBHOTO MUPA,
pacKphIBaeTCs Yepe3 TEeOMETPUI0 OOBEKTOB. LIM(PBI pacKphIBAIOT CTPYKTYPY MPOCTPaHCTBA
00BEKTOB MAaTEPUAIBHOTO MHUPA U CTPYKTYPY MPOLIECCOB HX CO3/IAIOIINX.

2. Ousnveckue OOBEKTHI, CO3JaHHBIC JIIOJIbMH, MOXKHO OIPEACIUTh Yepe3 TPH BCEOOIIMX
MHBapHaHTa XapaKTEPHBIX JJIs1 MaTepUAIIbHOrO Mupa, 310 cTpyKTyphl: [IPOCTPAHCTBO; BPEMS;
OBBEKT (matepust). Onu popmupyrot apyrue uaBapuantsl: JHEPI'MS; BPEMS; IBUJKEHUE.

3. Bc€ uro co3maéres MOIbMU WX TPYIOM, 3HAHHUSAMH, MPOIECCaMH KHU3HH — 3TO DHEPTus,
IO3TOMY CaM YE€JIOBEK, CEMBA. .., UX TPY/ U 3HAHUSA — UMEIOT SJHEPreTUUYECKYIO CYIITHOCTbD.

4. Tpyn mnronedl AenUTCS Ha MPOU3BOAWTENBHBINA, YIPABIAIOUIMHA, Ha (U3UYECKHH, U
YMCTBEHHBIN. VX CyTh OomnpeesnseT KOHIICTIHS WIH JIBa CII0c00a KU3HEACSITSIIbHOCTH

e Pabcmeo. Eeo unuyuupyrom cunsl 0aHO02AH08, 80PO8, IHCEYO8, NPECMYNHUKO8. Dmo audepobl
moyugpepos, ux yeau, 3a0aqu. 1100 Hamuckom 2r00anbHOU 12HCU, ODECNOMOWHOCMU, DeCCUTU —
MU CUNBL KAK Obl U3OUPATOMCSL COMUMU PAOAMU, U OHU CaMU BUHOBAMbL 8 C80ell Hele.

o Cnpaseodnusocms. Co3udamenvHOu Cuiol oduecmaa Mozym ovlims camu mpyoauuecs: CblH06bs U
odouepu llpupoosi. Hx ocnosa: 1100608b, mpyo, sHanus, 0obiecms, Yecms u caydcerue Teopyy.

5. CoBpeMEHHBIM OOIIECTBOM M IUBUIM3AIUEH YEIOBEK-pa3yMHBIA TPaBIT OaHIIOTAHBI,
MPECTYNHUKHU, U TpeaaTenu. Mctopuuecku OHU CO3J1aly CUCTEMY paOCTBa U B MPOIECCE Pa3BUTHUSA
MoaepHu3upyIoT €. Ceifuac 3Ta npecTymnHas KJIMKa HaJarocyAapCTBEHHOT0 YCTPOMCTBA MPUCTyITUIA
K co3nanuto nudposoro padbecrBa. Onu (npectynHuku) yHUUTOXUIHM CCCP Kak MHCTUTYT CEMbH,
00BH, YECTH U CIIPABEJIMBON KOHILENIHUU pa3BuTus. OHU Jep>KaT 4eJIOBEUYECTBO B CTpaxe, y3Jie
rJ100ampHOr0 U TOTAJIBHOTO palCcTBa, 0€3 mpaBa MOHATH YCTpoilcTBO MuposnaHus, 1eib, CyTh U
CMBICJI )KM3HHU BO UMl CIIY’KE€HHS 3aKOHAM YCTOMYMBOTO pa3BuTus JKuznu B Mupo3nanuu.

6. JIromu AOMKHBI MMETh IMPABO 3apadaThiBaTh JIBE 3apaOOTHBIC TUIATHl OJHOBPEMEHHO: 3a
paboTy ¥ MHTEIUICKTYalbHBIA TpyA. Pe3ynbpTar Takoro tpyna OyJdeT MMETh BU3YAITH3UPOBAHHYIO
¢bopMy TOrO 4YTO CO3[AAHO U CTAJO JOCTOSHUEM TPYASIIUXCS. DTOT Pecypc WMHTEIIEKTa CTAaHET
OCHOBAaHHMEM U MPABOM TPYIAILIUXCS YIIPABIIATH MPOLECCAMU CIIYKEHUS 3aKkoHaM JKu3Hu.

7. bynayuiee o01iecTBa HIUBUIU3AIMU YETIOBEK-Pa3yMHbIN — 3TO HH()OPMAIIMOHHOE OOILIECTBO.
Ho 3710 He 0011ecTBO B MOHSATUM COBPEMEHHOW HAyKH, /i€ OOJIBIIMHCTBO 3aHATO 3HAHUSAMHU. JTO
001IeCTBO, B KOTOPOM YMCTBEHHBIN TPY/, HHTEIUIEKT — SIBJISIETCS OCHOBHBIM UCTOYHHKOM SHEPTUHU
pa3BUTHsA. DTOT UCTOUYHUK YHEPTUU MPEAHAZHAYEH ISl CIIYKEHUS JTIOJIEH UX IEJISIM, CYTH U CMBICITY
JKW3HU, U TJIaBHOE, IIPETBOPEHHUIO B )KU3Hb MUCCUU U NPEIHA3HAYEHUS YEJIOBEKA, ceMbH, Pofa.

8. MO — s10 obmmecTBo e PaboTa 1 Tpy/1 O1IaunBarOTCsl OTIENBHO, OJJHOBPEMEHHO H U3 JIBYX
Pa3HBbIX UCTOYHUKOB (PU3NUECKOTO U MHTEIIEKTYaIbHOTO, BKIIOUAsl PEHTY OT PEeCypCOB MPUPOJIBI U
Hay4yHO-TexHH4Yeckoro mporpecca Counyma rocygapctBo. Pabora — 3TO UCTOYHHMK (PU3HUYECKOM
xKusHeaesTensHocTH. Tpyn — 31o ciayxk6a TBopity, [Ipupoae, a Takke 3akoHaMm co3aBiInM JKu3Hb,
e€ yCTOMYMBOE pa3BUTHE. DTO TaKXKe TOCyAapcTBa, itoau, ux Ponuna, OteyecTBo, ey, 3a/1a4u:

o Kamezcopus paboma omaunaemcs gusuueckoui nanpagieHnocmuio. Ona obecneuwugaem 00Cmamox

00aM 80 umsL ciyxcovl Ilpupode, obwecmay, 01 CO30aHUA YC08US, BOZMONCHOCHEN NPOSPecc) .

o  Qusuueckas xamezopus «pabomay eKmouaem 6 cebsi npago cemel U uelo8eKa HOLYHAMb

becniammuyio penmy om pecypcos HCUHEN0Ib308aHUsL, OesTMeNbHOCIU, U OOCIUSHYMO20 NPO2peccd.

o Kaoicovlll yenosex 00miCeH umMems npaso Noayiams 0OHOBPEMEHHO 08e 3apabommuble Niamvl: HA

PUBUUECKYIO HCU3HD, U 30 MANEPUATUSOBAHMBII UM UHINELLEKN, YMCMEEHHbIL mPy0, UHGopMayuio.
Onu HeobxX00UMbL 715 CLYHCEHUS 3AKOHAM CO30ABUUM HCU3Hb 8 Mupo30anuu 0is pewenus ux yeaet,
3a0ay uHmepecos. Dmom UHMENIeKMYanbhblll pecypc nossoaum cozoamsv Coyuoopeanusm
HAOeAeHHbll pazymom yenosewecmsa. On cmanem cyowvekmom Ilpupoowt u Teopya. Smo 6ydem
ananoe becmenecnozo Beenenckozo Paszyma, no 6 guzuuecxou ghopme Coyuoopeanusma.

o Kamezeopus unmennexm dazupyemcs na mpyoe. Omauyue mpyoa om pabomvl — 8 CJLyIHCEHUU CBOUM.

yenu, cymu u CMulCiy acusHu. Tpyo — smo yenosus, cpedda, u 803MONCHOCHU OISl NPEMBOPEHUS 6
JHCU3HL, HA OCHOBE OOWECMBEHHBIX PeCypPCO8 COYUYMA, C8OUX MUCCUU U NPEOHA3HAYEHUS. OAHHbIX
yenosexy Teopyom (Ilpupoodoti) npu poscoeruu.

o Kameeopus mpyo — 3mo npago mpyosiuuxcs 100etl, Ha OCHO8e C80ell H(hphexmusHocmu u 6K1a0da,

VAPAGASAMb NPOYECCAMU HCUZHEYCMPOUCIEA HA NPUHYUNAX CAMOPA3EUMUSL.

Ipoexm « CTKC, mema Ilepcnexmusay (6usyanuzayus unmesniekma) — asmop Xavuenxo B.A.
Poccus, Mockea, Moimuwu, 23.02.2023. /lens sawyumnuxa Omeuwecmea, Poounsi, [lpupooul.
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