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PeajibHbIi MUP ¥ HU(PBI

udpsl B peaatbHOM MUPE — 3TO CTPYKTYpa, KOTOpas ObUIa B MPOLIIOM, €CTh ceifuac, u OyaeT
Bcerna. OHa BeuHa JJi BCeX, KaKJOro, BO BCE BpeMEHa, U Juis Bcex Jtonei. Ho mouemy nudps
HACTOJIbKO HE00X0AUMBI U BeuHbI? CyIIECTBYET JIM CBSI3b MEXIY LU(ppaMu, 0OBEKTaMH pealbHOTO
mupa u cBoiictBamu [Ipuponbr? [{udpsel ciydaifHel, M B HUX €CTh PyHIaMEHTaIbHAs CYTh?

Uctopus nudp, 3to npoueccHas crpykrypa. OHa Bcerga co3maércs JIOJbMHU, UX TPYIOM,
WHTEpecaMu, 3HaHUsIMH, Lebo. [Iporeccsl u Aena Bcerna MMET COLMAIBHYIO CYIIHOCTh, TaK KaK
uX Bepar jgroau. Hac ke uHTepecyer TeXHM4ecKas CTOpOHa BOIPOCa, a UMEHHO: IIPUPOJa MaTEPUH
e€ gusuka, a Take pusznka coznanus counyma. Counym JeiaroT JIF0IU B HHTepecax JTUAEPOB.

@dusnka MaTepuu — 3TO CIOXKHAsI CYITHOCTh JBYX MHUPOB: TelleCHOro u OectenecHoro. Mx
uHBapraHTamMu (HanOosiee BCEOOIMMH XapaKTEPUCTHKAMHU) SIBISIOTCS CYIIHOCTh MPOCTPAHCTBA U
BpeMsi. ['ie mpocTpaHCTBO — 3TO CYTh caMoil MaTepuH (3JEMEHT PEalbHOTO MHpa), @ BpeMs — 3TO
MIPOLIECCHBIE CTPYKTYPBI, CO3/IaBIINEe OOBEKT. FIMEHHO Tak, C MOMOIIBIO 3HAHWM, MBI CO3/IaBaIH
W31 HOBOM TEXHUKH —3TO CTPYKTYpa MaTEPUAIIBHOTO IIPOCTPAHCTBA C 33IaHHBIMU CBOMCTBAMU.

[IpouieccHbIe CTPYKTYPHI CO3/1aI0T POPMY, COIEpKAHKUE U CBOICTBA MAaTepUATBHOTO OOBEKTA.
MarepuanbHbli 1 THPOPMAITMOHHBIA MUPBI H COOTBETCTBYIOIIME UM MHP TEIECHBINA 1 OeCTeNneCHbIN
— 9TO CyTh 1enoro. Matepust u HHGOPMAIUSI — 3TO CYyTh U OOBEKT MO3HAHUS, & OECTENECHOCTh U
TEJIECHOCTh PEAIbHOTO MUPA — 3TO CYTh YCTPOIMCTBA MPHUPOIBI MUPO3TAHUS U €r0 (PU3UKA.

®uzuka Muposnanusi BbIpaKeHa BEIIECTBOM M mojieM. M3 HHX co3gaH 0OBEKT pealibHOTO
MHpa. BemecTBo u noJie ABJISATCA APYr APYTY IPOTUBOIOIOKEHHBIMU. He TpOTUBONOI0KHBIMY,
MMEHHO MPOTHUBOIMOJIOKEHHBIMH. BemiecTBo Bcerna umeet mnoine. M oHu ecth 1emnoe o0bekTa. 10
ACCUMETPUYHBIC CTPYKTYDPBI, UUKIAYHBIE U TOKIECCTBEHHBIC B3aUMOJECUCTBUI TOr0, U3 YEro OHH
co3nanbl. M3 3TOM 3HEprum COCTOSAT aTOMbI BELIECTBA, €r0 I0JIe, I0JIe Tela BO B3aUMOJIEUCTBUU C
s¢upom. OcHOBaA BEIIECTBA U TOJISI — 3TO 3GUP B TEMIIEpAaTypHOM AuanazoHe. Mareputo co3qaét u
pa3BUBAET MPOCTPAHCTBEHHO-BPEMEHHON MeXaHM3M. A TakXe OOIIUI MHBAPHAHT: MPOCTPAHCTBO-
BpeMsi-MaTepusi mpeodpasyercss B HambOosee OOIIMI MHBapHUaHT: dHEPrus-BpeMs-IBHKEHHUE. DTO
ypoBeHb 3akoHOB Ilpupoabl. Y Heé TenecHoe M (YHKIMOHAIBHOE €IMHOE: BCE OMHAKOBOE —
pasHoe, a BCE pa3HOe —OJAMHAKOBOE. BCE NUKIIMYHO, aCCHMETPUYHO U TOXKAECCTBEHHO JAPYT APYTY.

PaBencTBa, mpuHATHIE B MaT€MaTUKE M B HAayKaxX 3TO BCEro JMIIb YaCTHBIM ciiydail. OH
OTPaHUYEHHBIM MO CYIIECTBY, BO3MOXHOCTSIM, ONMCAHUIO U IIOHMMAHHMIO 3aKOHOB Mwupo3nanus.
HNHTepecHo, 4TO CBOMCTBA ACUMMETPUYHOCTH, NPOTUBOIOJIOKEHHOCTH KAK LIEJIOr0 — MOXKHO
Ha0JI01aTh U y (P, €CIIU pacCMaTpUBaTh UX ¢ GPU3NYECKOM TOukH 3peHusi. Kak HaMu yCTaHOBJIEHO
«MCTHHA €CTh TO, YTO B Mpollecce TPyAa U 3HAHUI NMpeBpPaNIAeTCs B peaJbHOCTh (pusnueckuii
00beKT)». [laxke MaTeMaTudeckue GopMyIbl UMEIOT (GU3UUECKYIO CYIIHOCTbD, HAITPUMEP:

e X — 3T0 Mepa JUIMHBI (JIF000€e YMCI0BOE 3HAUEHHE, OHO TPE/ICTABIISET SAMHUIY H3MEPEHNS);

e X? — 510 Mepa wiomaau u Gpu3nNIecKuii Keaapar (udpa IJIHHBI = KOJIUYECTBY PAJIOB);

e X3 — 510 Mepa 00béMa, (usnuecknii Ky6 (umdpa JIMHBI = KOJUYECTBY PSANOB = KOJUYECTBY

IJIOCKOCTEH). DTa CTPYKTypa OTpakaeT YHUBEPCATHHYIO SIUHHUITY N3MEPCHUS TEOMETPUN MATEPHH;

VX — 570 TOKE (hU3NUECKHiT KBAJPAT, OH COCTOUT U3 FIEMEHTOB «X»;
(a+h)? — 5T0 TOkE KBaApaT, OH COCTOMT W3 JBYX KBajapartoB a, b? m 2-x mpsmoyronbHuKOB ab
(a*+2ab+b?), u T.1. PopmyJIa eCiM OHa BEpHasi, OHA, KAK U PEATILHOCTh, UMEET (PU3NIECKYIO CYIIIHOCTD.
U Bcé TO, YTO T'OBOPUT, ACIACT U 3HACT UCIIOBCK — €CJIK 3TOT pECypC MPEeBpalIaCTCA B (1)1/131/1qu1<on
PCAJIBHOCTb — TO 3TO UCTUHA, B IIPOTUBHOM CJIy4a€ 3TO MPOLUECCHI U MOTEPS BPEMCHU.

HMeHHO Tak yepe3 TPy, U MPexX/Ie BCEro, yMCTBEHHBIH, a TaKXKe 3HaHUs, MH()OPMAIIUIO, OTIBIT
JOACH — ITOT Pecypc MPOIECCOB MPEBpaIIaeTcsi B 00bEKThI MaTEPHAIHHOTO MUPA, B TBOPEHHE, B
pe3yibTar, JOCTHXKEHHe yenoBedecTBa. Ho /it uero Bcé 1o Hyx)HO? 111 TOTo 4TOOBI «Cciadko ecmo,
CHIMHO CNAMb ... »! WK CITy)KUTH MTOPaOOTHBIIEMY TeOs Kiaccy OypiKya3uu B MPECTYITHUKOB?

Her, uyenoBex cozgan TBopuom. Ero temy nana nyma (OecrenecHasi CyniHOCTb,) U IyX —
BEKTOp IIeH. 3aada U IeJIb YeJI0BeKa — CIYXXHUTh TBOpIly, pealn30BaTh CBOM NpeIHa3HAYCHUE
MUCCHIO JaHHBIE TIPU POXJIEeHUH. Torna BOZHUKAeT BOMPOC, a caMy IHU(PBI U YHuciaa — 3TO 4UTO (C
(bu3MvIecKoil TOUKH 3peHHs)? DTO JOCTHXKEHHE O0e3bsSHbI, 1 HayK — IIEPEIaHHbBIC JIOISIM II0
HacneactBy? Mnu 3to Gosnee ¢pyHIaMeHTallbHAs OCHOBA MUPO3JaHUs, KOTOpas JaHa JIosIM Oosee
Pa3BUTHIMHU M COBEPIICHHBIMH [TUBUIM3ALUSIMH NPOIUTBIX MUPOB, KAaHYBIIUX B JIETY.
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W cam matepuanbHbIii MUP — 3TO0 4TO? DTO MUP IOJIOTPAMMHBIN KaK yTBEPKIAET
JIpBUT AWK UITH 9TO 4TO-TO Jipyroe? UTo nMeeT MaTepruaIbHYI0 OCHOBY, M OCCTEIICCHBIN
BcesieHCKui pazym? Kak 3To mposiBisercst cerofHs B OyJHUYHOM M JDKHBOM MHpE
HaJHaIMOHAIBHBIX AMUT? KTo mpaBut Mmupom? Kakue y HuX 1enu? 3aga4u? 4To *KIAET
HaIIMX BHYKOB, JeTel, dyenoBeuecTBO? Ilouemy s pasmensio TOuky 3peHMst boriaesa BH&ILI/IMI/ID
Huxonaesuua? [lotomy uTo OH, mpexnie Bcero, cbid matepu [lpuponsl u TBopua u Beaér ceds
cootBeTcTBeHHO! Ham mpeanarator uepapxuto. JlelcTBUTENBHO OHA JIEKUT B OCHOBE Bcero. U 3to
MBI pa30upaeM B 3TOIl cTaThe Yepe3 CBOWCTBA UG, uepe3 MaTeMaTHUKy U HayKH, Yepe3 MUCCHIO U
MpeHa3HAYCHHE JII0JIe — CIIYKUTbhb TBOpLY, 3aKkoHaM [Ipuponasl, TemM 3aKkoHaM KTO co3nai JKu3Hb
B Mupoznanuu. Ho A 3T0ro Hy>kHO M300J1HMYaTh JIOKb CHUCTEMbI KOHTpOJs. Hamo moHsTh, Kak
«HaTHAIIMOHATBHAS 3IUTa» co3MaéT nudpoBoe padCTBO? KaKk OHA HAMEpPEeHa CO3JaTh IS «ceOs-
MIPECTYMHUKOBY» BEYHOE IapCTBO OJIAar0JICHCTBUS, BCTYIHUB B MPOTHBOpeure ¢ TBOPIIOM, YHHUTOXKAs
ouepeHON BUTOK JKU3HH, BCETO JIUIIb 33J1aB JIOKHYIO 11eJ1b, aHTuHapoaubie CMU (TeneBunenue. .. ).
OHU pa3BUBAIOT HU3MEHHBIE UYBCTBA, BOPYIOT BPEMSI.

YenoBek — 3TO O0XKECTBEHHAs CyTh, HO UM MaHHUITYTUPYIOT. B uéM ke ux cuna? B 4éMm ycrex
UX ThICAYENEeTHUN uctopun? OHU UCHOJIB3YIOT TEXHUKY YIAIEHHOTO MEHEeKMEeHTa. OHU TPYCIUBBI
KOBapHBI, IPECTYITHBI IO CBOEH (hopme u conepkanuio. Ho oHM ToKe JII0/IH, U POKIICHBI IO TEM Ke
00XEeCTBEHHBIM 3aKOHaM. VIMEIOT 1M MpaBO HIMPOKUE MACChl JIOJeH 3HaTh UCTHUHY? Wnm ux, Kak
MaJbIX J€TeH, Kak 00e3bsIHY HaJl Iep’KaTh B HEBEJICHUH, HEBEXeCTBeE. ..? Vnu ecTh ipyrue cnocoosr?

OpHaxxapl, ucnob3ys noreHuuan 3HaHui Pycckoit Hayunoii IlIkossl, Pycckoro Kocmusma
(baptunu P.JI., Ky3nenos IL.T"., bonsmakos b.E, [Tononunckuit A.C. u 1p.), s ckazan: «B kaxaoi
HAyKe POBHO cT0JbK0 Hayku, CKOJIBKO B HEd MATEMATHKH, HO B KAXK/I0il MaTeMaTHKe POBHO
CTOJIBKO UCTHHBI, CKOJBKO B Heil (GU3HKH pealbHOI0 MHUPA, M KaKIas HUBHJIM3ALMUSA Oyner
00J1a1aTh INIlyOMHHBIMH 3HAHUSIMUA POBHO HACTOJIbKO, HACKOJIBbKO MOJHO €¢ YMCTBEHHbIH TPY/
OyleT MMHTHPOBATH U BU3YAJILHO OTPAKATh 00beKTHBHYI0 PeajibHOCTBY». JTO U ecTh popmyia
uHpopmanronHoro obuiectsa. Kakoe Mecto B 3Toi (hopmyIie 3aHMMAET CTpaHa, YeIOBEK, CeMbs, UX
cB000/1a, 3HaHUS, TEXHOJIOIMUYECKU CYBEPEHUTET, BIACTh, YIIPaBICHUE, MUCCHUS U IPEJHA3HAUECHHE
yeioBeKa 1aHHble emy [Ipuponoil npu poxaennn? MoxHO 11 pelnTh 3a7a4y YIpaBiIeHUEM, CHIION?

Her, HeBO3MOXHO. DTy 3a/1a4y MOTYT PELIMTh TOJIbKO JtOAH, yesoBek [Ipupoast u TBopua, Te
KTO JISMCTBYIOT IO 3aKOHAM JI0JITa, YeCTH, COBECTH. B 3TOM 3anor ycnexa u cyTh HH()OPMAIMOHHOTO
oOmiectBa. M 3TO Tak MOTOMY UYTO OCHOBHOM MCTOYHHUK SHEPIUU OOILECTBA €CTh YMCTBEHHBIN TPy
—II03BOJISIOIINI YeTOBEUECTBY CO3/1aTh BUPTYaIbHBIN MU, U HA OCHOBE TPY/1a, IITyOMHHBIX 3HAHUH,
— ciyxuth TBopiy, [Ipupone, 3akonam co3gaBimmx JKu3Hb B MUpO31aHUU U YEJIOBEKA-Pa3yMHOTO.

OO sToM s roBopui B craThe «VcTOK cTopuu ucTuHbl». CBOMCTBA LU(PHI U CBOWMCTBA MUPA
peaIbHOr0 — UMEIOT MECTO OBbITh, U OHU OJMHAKOBBIE. Benb peanbHbIl MUp, HUPpPHI U 3HAHUS,
JoIel MeperuieTeHbl, U eCTh OJHO Iienoe. PeanbHblii MUp 00BEMEH, MHOTOIpaHEH U OECKOHEYEH.
YHuBepcanpHas Mepa u3MepeHuil 00bEMa MaTepun Toxke nMeeT pusndeckniit 00bEM. OHa O3BOJISIET
TaKXe «BHJIETh» MPOCTPAHCTBO O0BEKTA, €r0 BpeMs (MPOLIECCHl), PACKPBHIBAET MEXAHNU3M 00BEMHOTO
MBIIIJIEHHS], COOTBETCTBYET MEXaHU3MY IPOCTPAHCTBEHHO-BPEMEHHOTO NMPeo0pa3oBaHMsI MaTEPHH.
Benp uenosek — cymrHocTs [Ipuposs! v cormyma, JIFou penaroT 3aa4u CO3/1al0T, CPeay OOUTaHHMS.

YucnoBoi psig U ero cBoOicTBA.

dusnueckuii 00bEKT ¥ MHPOPMAIUs, B KAKOH-TO Mepe, OTPaKAIOT TEJIECHBIN U OecTeneCHbIN
MHpBIL. DTO co3nanHas [Ipupooi matepus, a IFOAbMH — COLIMYM. DTO TEXHUYECKUH Moxo1. B aTom
Cllydae POXKAAETCs TPEThE 3BEHO — IPOILECCHl. JTO JIIOAU CO CBOMCTBEHHBIMH MM HMHTEPECAMH,
BO3MOXXHOCTSIMU, TPYJIOM, 3HAHUSIMH, LI€JI€BBIM BKJIAJIOM B KU3Hb 0a3upYIOIIUMCS Ha TO3HAHUU.

IlepBoiii ypoBenb psina mudpp: 0123 456 7 8 9, ecniu ero paccMarpuBaTh Kak OTPE30K
(JIMHUIO) U Mepy JUIMHHBI — SIBJISIETCS aCCUMETPUYHOU CTpyKTypod. OH HauMHaeTcs HYIEM, U
3akaHuMBaeTcs JeBATKo. [{nudpoBoit kopeHb cTpyKTypsl 3TOr0 paga paseH 9 (0+1+2+3+4+5+6+7
+8+9 =45 =445 =9), rae 9 — xapakrepusyeT UCTHHY psJla YUCET U TO, YTO €CTh peabHbIN MUP.

JIaHHBIN s/ TOJNHBINA, U 3TO MEPBBI YPOBEHb OTHOIIEHHUH TEIECHOTO U OECTEIECHOT0 MUPOB
(marepus u nHbOpManus). IMEHHO 3TH cBOWCTBA MaTepuu M MH(OPMAIIMH ITO3HAIOTCS C TOMOIIBIO
Ha3BaHHBIX II(p. Bo3zMoxHO 11 mo3Hanue Mupa 6e3 nudp? BozmorkHa i nuBuiamn3anus 0e3 si3pika’?
Bo3moxHBI 111 oTHOIIEHUS Jroqiel Mexay coooi, [Ipuponoit u Contmymom? Benp monu — 310 U
ecTb yacTb [Ipupoab!l U connanbpHas cucTeMa: 1Iejii, Kypca 1 BJIacTHU IJIs CIyKeHUs 3akoHaM JKu3HH.

C no3unuii npupoas! (GpU3MKK) MaTepUH TEXHUKO-TEXHOJIOIMUYECKOTO YPOBHS — HOJIb — 3TO
cdepa (map). DTo MOI0E U MOITHOE OAHOBPEMEHHO: (hopMa U copepikaHue PU3UIECKOr0 0OBEKTa
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MaTepuH. ITo 00BEKT Mo3HaHuA. JIeBsITh — 3TO coaepxaHue 00beKTa M (PYHKIMS UCTHHBI 3TOTO
no3Hanus. OHa orpannyeHa o0JacThi0 HazBaHHOTO Imapa. B Ilpupoae Bc€ oquHakoBOoe U OHO XKe
pasHoe. 11 Bc€ pa3HOe — OIMHAKOBOE, HO B NPEAYCTAHOBICHHOM KauyeCTBE, MPOSBICHHOM B
cBoOlcTBax copazmepHocTeit O6pasa (B HameM cirydae 0) u B ToxkiecTBe G yHKIHOHAIbHOTO [To100Ms
(3aKOHOB COOTBETCTBUS U TOXKICCTBEHHOTO €IMHOO0pa3usi).

Jlna yenoBeka B peanbHOM Mupe [Ipupoasl U B colmymMe — 3TH CBOMCTBa HPOSBISIOTCS
HEPa3pbIBHOCTHIO (IIEJIOCTHOCTHIO) MATEPHAIBHOTO W JYXOBHOro. IIpOTHBOMOCTABIIATH OIHO
npyromy Henb3st. Hamo 3HaTh, Kak 01HO 3aBOAMTCA B ipyroe. Hajqo moHumars v BUAEThH, JyXOBHYIO
KHU3Hb B CMEPTH M JYXOBHYIO CMEpTh B XHM3HH. Hajno moHMMarh, 4TO BCE OTHOCHTEIBHOE —
abco0THO, a BCE€ a0COJIIOTHOE — OTHOCUTENBHO, HO B KOHTEKCTE aCUMMETPUYHOIO KadyecTBa,
MIPOSIBJICHHOTO CBOMCTBAMH BELIECTBA U MPOTHBOIOJIOKEHHOTO €My MOJIsl. DTH KaueCTBA COJACPKHT
B ceOe HOJb, U AeBATKY. OHU XapaKTepU3yIOT MPUHAIIIEKHOCTh 00bekTa K obmactu [Ipupoast u ero
COJIepKATENIbHYI0 HCTUHHOCTD, TO YTO OOBEKT CYIIECTBYET, M OH €CTh MPUHAICKHOCTH [IpHpOIbI.

Hagno 3ameTuTh, 4T0 HOJMB U J1€BATH — 3TO CyIIHOCTH [Ipupoasl. U kaxxaplil HOJIb, U JEBATKA
— OTHOCSTCS TOJIBKO K JAaHHOU cdepe, KoTopast OyIeT BKIIYATh 00BEKT, 0 4éM UAET peub. JeBaTka
— 93T0 TO, uTO ecThb T (IIn) u ®u musg xkaxaoil okpyxkHoctu (cdepnl). Y kaxnoit chepst [lu u du
pasHble, XOTS Ul BCEX OKpYy>KHOCTeH [Iu B 4unciioBOM BBIpaXeHHWW = onHOMY uuciy: 3,1415926.
PaBencTBO 9T0 13 061acTH HaykH, e€ cpaBHeHul. [Ipupona — 3To accumerpuynbie ToxaAecTBa. OHU
BCEOOIIMEe, MHOKECTBCHHBIE, IIUKINYHBIE, 1 OECKOHEYHBIE — UMEIOT CBOM (JOPMY H COJIEpKAHHUE.

Bropoii ypoBens. VckirounB qBa kpaiiHue accumeTpuyHbie o0bekTa (mudpst 0 9) u3 orpeska
U p — NOIYyIUM BTOPOH ypoBeHb 3T0oro oTpe3ka: 1 234 56 7 8. Eciou mudpsrt 0 9 oTpeska mepBoro
YPOBHS XapaKTepu3yroT (pu3uueckuii 00bekT, [Ipupoay, nx cBoiictBa — T0 1H(pPHI OTpe3Ka BTOPOTO
YPOBHSI — XapaKTepU3YIOT yKe caM (PU3NIECKHA 0OBEKT: COIepKaHue TOTO YTO HaXOAUTCS B cepe,
obo3HauenHoi mudpamu 0 9. A 3T0 ecTh BoceMb BepIIMH KyOa ¢ 3tumu mudpamu 0 9.

OTtpe3ok BTOpOro ypoBHS HaumHaercs nuppoi 1, a 3akaHumBaercs mudpoit 8. ITo mapa
ACCUMETPUYHBIX CBOWCTB OOBEKTa C MO3HMUMUH (M3MKH MaTepUH WM HM3/EIHsS HOBOW TEXHHKH,
co3aanHoro JtoapMHu. [{udpoBoit kopens 3Toro oobekra — Toke = 9 (1+2+3+4+5+6+7+8 =36 =3+6
=9). 9 — 910 Toxe uctuHa. OHa obpasyercst mudpamu 3 6. DTu HUUPPBI XapaKTEPUIYIOT KIacTep
[Ipuponsl, Tie 6 — 3T0 MaTepuaNbHas COCTABIISIONIAs], a 3 — IMPOIECCHAs €€ YacTh WM 3aKOHBI
oOpa3oBanus Matepuu. Jlanee Ha 3TOH CTpyKType Oa3upyercs COLMYM M MPOSIBIICHHBIE B TPYIOBOH
JeSITeTbHOCTH, BIIACTH U B YIIPABICHHH — CBOWCTBA OOIIECTBEHHBIX U JIMYHBIX HHTEPECOB.

[Mudpa 1 BTOporo ypoBHs psiga — UMEET ABONCTBEHHOE 3HAYCHHE: ITO 1IEJI0€ IPUPOIBI U 3TO
YHHBEpCallbHasi Mepa, OHa CBS3BIBACT (PM3UUECKUH OOBEKT O 4€M HWAET peub, C TO3HAHUSAMH H
JesITeIbHOCTBIO JIFoJeH. 1 —3T0 11000 00BEKT MaTepuaIbHOI0 MUPa B MUPO3JaHUN W CO3AAHHBIN
moaeMu. [udppa 8 — 310 husmka cTpykTypbl 00BEKTa, UK €r0 MPOCTPAHCTBO. ENNHUIIBI H3MepeHust
3TOro o0bekTa umMeroT uznueckyro popmy ky6. Kyd cocrout u3 8 yHuBepcanbHbIX Mep. B aTom
clly4ae CYIIHOCTh OOBEKTa CKphITa B KyOumke ¢ mudpoi 1. OH ecTh BMECTHIIHINE CYIIHOCTH
¢u3nyeckoro 06beKTa 1 €ro yHuBepcalbHas Mepa 1 OCHOBA €JMHUILl U3MEPEHUS] TEOMETPHUH.

Tpertuii ypoBeHb IHPPOBOI CTPYKTYPHI MOIYHAETCS MYTEM UCKITIOUEHUSI O0BEMHBIX CTPYKTYP
¢uznueckoro oobekra (udpsl 1 u §), TOorna noayduM CTpyKTYypy Ludposoro psga: 23456 7.
Hauano u koHel CTpyKTypbl 3TOT0 YPOBHS (PU3UIECKOTO 00beKTa UMEIOT MUGPHI 2 U 7. DT QP
TOXE acCUMeTpHuHbIe. J[Boiika 03Ha"yaeT Mepy AJUHBI JJIS JaHHOTO (U3UYecKOoro oobekra. Mepa
JUIMHHBI COCTOUT U3 JIBYX YHUBEpCAJIbHBIX Mep (2 enuHnuku). OHa oOpa3oBaHa ABYyMsI KyOMKaMu
(MecTo xpaHeHHs CyIIHOCTEH, 1). 1 — 9TO MaTeMaTHUECKHii anmnapar, ¥ OH siBisieTcsi Beceoommm. OH
MO3BOJISIET MO3HATh U PACKPBITH CYTh (PM3WKH MaTEpHUH, CUCTEMY MPOCTPAHCTBEHHO-BPEMEHHOTO
npeoOpa3oBaHus MaTepUH, BKIItOYast o3HaHuE MUpO3AaHus B Ipoliecce TpyAa JItoei. Y HUKaabHas
0COOEHHOCTh ATOI'0 MaTeMaTHYECKOIo arapara — 4To JI000H 00BEKT U3MEpSAETCs HE C TOMOIIbIO
CHCTEMBI Mep, NMPHUHATOM Ha OCHOBE €JMHMIIBI M3MEPEHUs JUIMHBI METp, Kak 4dacTb [lapuxckoro
MepuaraHa i MeTp — 3To JUIMHA MYTH, IPOXOJUMOTr0 CBETOM B BaKyyMe 3a HHTEpBaJl BpEMEHH
1/299 792 458 cekyHbl. Bc& 3TO HagymMaHHbIE BEIM B PaMKax pa3BUTHs HAyK U MHTEPECOB HAYUHBIX
JUJIEPOB, KOTOPBIE N0 (aKTy yNpaBIIAIOTCS JIUAEPAMH BIACTU M UX UHTEPECOB — ATO (aKT.

Enununa umHBI 1O TPEACTABICHHOM THIIOTE3€ «yHHBEpCalbHAs Mepa» (I/ie XpaHHUTCs
CYIIHOCTh TOT'O WJIM MHOTO (PM3NYECKOr0 OOBEKTa) FOBOPUT O TOM, YTO E€IUHCTBEHHO BEPHBIM
MOJIXOI0M U3MEpPEHUsI OOBEKTOB B MUPO3JIaHUHU ABIISIETCS caM (pru3nueckuii o0bekT. B aToM ciyuae
U3MEpeHHe 00BEKTa MPOU3BOIUTCS HAa OCHOBE €r0 CYITHOCTH, a He TMpHuHATON cuctembl mep (CU,
CI'C...). Bce 3Tu Mepbl YCIIOBHBI, U OHH KacaroTCcs HEKOTOPOro (PM3UUECKOro Kiacca 0ObEKTOB. A
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MaTeMaTHKa, KaK BUIUM, HTHOPUPYET ATH MEPONPUITUS — OHA MCIOIb3yeT YHUBEPCATHHYIO MEPY
«Ky0» KaK «BMECTHIIHUIIE CYITHOCTH» — 3TO IIaBHas e€ akcuoma. OHa mpeBpamniaeT MaTeMaTUKy B
Mepy Bcex HayK. M 9To Bcero umib ABe BEIIU: CyIIHOCTh U mudpsl. B aTOM hyHIameHT u ocHOBa
HAayK, XOTsl y4€HbBIE «3aTOUCHBI» Ha JIOXKb, & CHCTEMbl U3MEPEHUS SIBISFOTCS HEOOXOIMMBIMH H
B2XHBIMH — HO B HUX CKPBITBI JJICMEHTHI JIXKH.

Ho uto e Torma takoe 7?7 Cemépka — 3TO TOXE Mepa JUTMHHBI, HO OHa COCTOUT M3 IBYX
00BEMOB TPENBIIYIIEr0 YpPOBHs, pa3Mep KOTOPOTO pPaBeH &8 INTyKaM YHHBEPCAJIbHBIX Mep.
Ha3BanHbIe 00BEMBI IBYX BOCBMEPOK — 3TO €CTh Mepa JUTHHBI IPOIIECCHON cocTaBisomei. iMeHHO
npoiieccsl poxaaroT cyuHocTh (Llenoe [Ipuposast), B ToM yucie u 3a CY€T Tpyla U 3HAHUH JIIOJICH.
Mepa anuHbl, co3ganHas u3 16 kyoukos, umeet nudposoit kopers 7 (1+6 = 7), rae 1 — 310 11€710€,
a 6 — 93TO0 cyTh mpuposl (M3 Yero co3mano 1enoe). LudpoBoit kopeHb camoil cTpyKTypbl mudp
TPETHEro YpoBHS TOKe =9 (2+3+4+5+6+7 = 27 = 2+7 = 9).

YerBepThlii ypoBeHb 11dpoBoii cTpykTypsl psga mudp 0 — 9. Mckmouaem uudpsl 2 u 7 U
MOJIYYUM CTPYKTYpy: 3+4+5+6. Hauano m KoHem »Toil CTpYKTyphl oOpasyror 1mudpel 3 u 6.
[udpoBoii KOpeHb CTPYKTYPHI 3TOTO YPOBHS paBeH Toxke 9 (3+4+5+6 = 18 =9). Toraa 4To e Takoe
ectb nupsl 3 U 6 xapakrepusyromue GU3NUECKUd OOBEKT B ATOM Cilydae, eclid B (PU3MUYEeCKOM
nporecce co3aanus QUMK OOBEKTHI 3T HUGPHI HE MPUHUMAIOT MPSIMOTO ydacTus. 3a uupoi 2
(nmuHa), cnenyer uudpa 4 (miomaab) — a uudpa 3 ckpblTa MEXAy HUMH. B oObekTe oHa
IIPUCYTCTBYET, a BOT B IIPOLIECCE CO3JaHMsI HE Y4acTBYET, a IMOJYy4daeTcs aBTOMATUYECKU. ITO
HArIAaHO JAeMoHCTpupyeT QyHKims 2". IMeHHO 3Ta (QyHKIMS BO3BpAIIaCT €IMHBIA U BCCOOIIHIA
UK nugpoBoro KopHs 1 24 8 7 5 st Bcex N OT HYIsI 10 OECKOHEYHOCTH.

Jleno B TOM, YTO M LMKJI TPYJOBOW AEATEIBHOCTU MO CO3JAHHUIO M3ACIUN HOBON TEXHUKHU
(dbusnueckux 0OBEKTOB) B COIMYME — COOTBETCTBYET IH(ppoBOMY UKy 2" co3aanus 00bekTa. OH
MIpeJICTaBJICH ABYMS MOIIUKIAMU: MPeACcTaBIeHHBIX udpamu 2 4 8 (MaTepualibHas 4acTh 00bEKTA);
KOTOpPBIE OXBaueHBI IIUKJIaMH TporieccoB (MHpopmanmonueiMu) 1 7 5, e 1 (1emnoe) cOoTBETCTBYET
8 (pu3nyeckas cymHoCTb, 00BEM); 2 COOTBETCTBYET 7 (MaTepHalibHas U MPOLIECCHAS COCTABIISAIONINE
MEPBI JUTHHBI); 4 COOTBETCTBYET 5 (MaTepuabHas U MPOLECCHAsE COCTABIISIONINE MEPHI TUTOMIA/IN).

AHanoruyHasi CUTyalusi MPOUCXOAUT U ¢ Luppoit 6. OObSICHEHUs, XOTs Ha NEepPBbIA B3I
Ka)KeTCsl HE pa3pelIMMbIM, OKa3bIBA€TCSl OYE€Hb MPOCTHIM: 6 — 3TO MpUpOJIa, €€ 0OBEKTHI U MUp; 3
— 3TO0 3aKOHbI [Ipupoibl, €€ mporeccHas 4acTh, TO YTO CO3AJI0 OOBEKT U MUP MaTepUaANIbHBIA. DTH
3aKOHBI OTPaXKaOT CyTh U OCHOBY JIJISl COLMAILHOTO TPOU3BO/ICTBA.

IIsiThIii BBICIIMIE YPOBEHB CTPYKTYPBI IU(P BKIOYAET B ce0s TOJIBKO J1Be LU(pHI: 4 5 (Tocie
uckmodeHus uudp 3 u 6). Hudpa 4 o3navaet cTpykTypy miomiaau Gpusudeckoro oorekra. [lnomans
COCTOUT U3 4 YHHMBEpCAJIbHBIX Mep. DTO «TEeXHHMYECKas» XapaKTepUCTHKa (U3NYECKOro 00bEMa
00BEKTa, 0 KOTOPOM UIET peub, U KOTOPBIN CKPBIT B YHUBEPCAIbHOM Mepe noJ udpoit 1.

Ho uto e Toraa Takoe uugpa 5? Ludpa 5 — 310 TOXKE XapaKTepUCTHKA TIIOMAAN O0BEKTa.
OHa uMeeT MPOILIECCHYIO0 CYIIHOCTh (BpeMsi) U (DU3UYECKU COCTOUT M3 JIBYX ceMEpOoK (Wiau u3 32
YHUBEpCAJIbHBIX MEp, TaK Kak 7 3TO MpOIlecCHas Mepa JUIMHBI, OHa poBHA 16 mIT. yHHBEpCaIbHBIX
Mep). Takum o6pazom mudpa 5 310 ectb nudpoBoid kKoperb 7+7 = 14 = 1+4 = 5 wim 16+16=32=3+2
= 5. Takum 00pa3oM NodydeHa uepapxus U3 MATH ypoBHEH 1udposoro paaa. Ho u Ha sTom npouecc
Jake He 3aBepIIEH, ToToMYy uTo Itudpa 5 nanee npeodpazyerca B 1 (124 8 75 — 1) u 3aBepiaetcs
NIEPBbII TBOMHOM HUKI U3 (PU3UKH CO3AAHUS MATEPUH, U U3JEIINI HOBOM TEXHUKH.

DT O00BEKTHl U TMPOLECCHl, MPEACTaBIEHHbIE IUGpPaMHU, PaCKPHIBAIOT OOBEMHYIO U
COJIEP/KATENIbHYI0 CTPYKTYpy YCTpPOWCTBA MAaTE€pHAJIbBHOIO MHpa B paMKax CYIIHOCTEH:
MIPOCTPAHCTBO, BPEMsI U MEXAHU3M MPOCTPAHCTBEHHO-BPEMEHHOIO MpeoOpa3oBanus. B atom cyTh
TEXHUK OOpa3oBaHus (OpM MaTepuu W MOJS, MX TENECHbIX M OecrenecHbIX cymHocTeil. Tak
WHBAapHaHT MaTepHH IMPOCTPAHCTBO-BPEMSA-O0BEKT — pOXKJaeT Haubosiee OOLIMN WHBAapHUAHT:
SHEpIrus; BpeMs; ABIKeHHE. B 3ToM equHCTBE Kax/1blii OOBEKT COCTOUT U3 ABYX APYTUX CTPYKTYP.

B Tom uMcne 3THM HMHBapuUaHThl MaTE€pPUM XapaKTEPU3YIOT SHEPTHUI0 HEOOXOAMMYIO Ha:
MIPOU3BOIUTENBHBIA TPYA, YNPABICHYECKHH, YMCTBEHHBIH, (puU3HuecKyto pabOTy M TIyOMHHBIE
3HAHUS JIIOACH OTpakaroIue MCTUHY Mwuposmanus wid To 4To ecTh mudpa 9. Heocnmopumbpim
ABIISICTCA TOT (PAKT, YTO ATO CIIOKHAS IPOCTPAHCTBEHHAS CTPYKTYpa ¢ BHICOKMMHU YPOBHSAMH 3aTPaT
Ha (U3HYECKYI0 pabOTy M YMCTBCHHBIN (MHTEIUICKTYAIbHbIN) Tpyd. [IpuyéM HHTEIICKTYaIbHbIH
pecypc Ipu 3TOM OTHECEH K 00JIacTH OECKOHEYHOCTEW, a MPOU3BOJCTBO (PH3UUYECKUX OOBEKTOB
BCErJa MMEET KOHEYHbIE M OIPAHMYEHHBIC 3aTpaThl SHEepruu. E€ pe3ynpTaTuBHOCTH, OMpENEseT
ycIiex B LI€JIU, CYTH B CMBICJIE )KU3HU, U TO HACKOJIBKO YEJIOBEK BBIKMBAET, WIH CIyXUT [Ipupone.
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QN O O

Taxum 06pazom Mbl ostyuunu LU(poBoit st (Mepy JUTMHBI), KOTOPBIH PaCKPHIBAET HEPAPXUIO
YpOBHEH B MEXaHHW3ME MPOCTPAHCTBEHHO-BPEMEHHOr0 MpeoOpa3oBaHUs MaTepUM B Ipoleccax
Pa3BUTHSL, MO3BOJISIET «BUAETH» TEXHUKY O0BEMHOTO MBIIIJICHUS Ha YpOoBHE (POpPM M coAep:KaHUs
00BbekTOB. M3 HuX BbITeKaloT 3akoHbl I[Ipuponbl, no3Hanus u Muposnanus. 1 3to Bcero nmub
JUHEWHas CTPYKTypa (eIMHHUIIAa U3MEPEHUs [UIMHBI). A 3Ta CTPYKTypa SIBJISETCS BJIOXEHHOH B
IpyTylo, 00jiee CI0KHYIO CTPYKTYPY U3MEPEHHS IIOMIAae 00bEKTOB PeabHOTO MUPA.

[TpuBenéunas uepapxus (puc.l) packpbiBaeT CUMMETPHUIO acCUMETpUUHBIX 1Ku(p. I1o BeIcOTE
OHM 00pa3yroT popMy YETHIPEXTPAHHOM MUpamMubl. B €€ ocHOBaHMM JIEKUT €AMHUYHBIN KBaAparT, a
BBICOTA MUPAMU/IBI POBHA 2. DTU COPA3MEPHOCTH OT MEphl U MaciiTaba cucteMbl He 3aBUcAT. OHU
OXBAaTBIBAIOT MPUPOAY BCETO MAaTEPUATILHOTO MUPA, HO C MO3UILIUN HAYKU U JESTEIbHOCTH JTIOAEH, NX
YPOBHSl 3HaHUM, LeNel M 3a1ad Mo3HaTb MUpO3JIaHuE C MOMOIIBI0 YIPAaBICHWS U BIACTH HE
MPEJCTABISAETCS BO3MOXKHBIM, TaK KaK MPOLECCHAs CTPYKTYpa UMEET CYIIHOCTh OECKOHEYHOCTH.

A BiacThb B 00I11IeCTBE Oa3upyeTCs HE HAa IICHHOCTAX CEMbH, JTIOOBH, YE€CTH, CITPABEJIMBOCTH,
coBecTH, Ha ciry:keHuH llpupone, TBopuy n 3akoHam, co3aasminM JKu3Hb, Mupo3nanue 1 4enoBeKa-
pazymHoro. Bmacte 0a3zupyercs Ha CBOMX Mapa3sUTapHBIX HMHTEpecax MOTpeOJieHus, 3aCTaBUTh
CIy’)KUTh Ha ceOs BCE 4eIoBEYeCTBO. A 3TO MPECTYIJICHHWE BBICIIErO MOpsAKA, HE TOBOPS YXKE O
moaax — Ho u nepen Ipuponoit 1 Mupo3nanuem.

Ha uém xe 3mxaercss cyTh ynpaBieHHA? ero ocHoBa? Jlemo B TOM, YTO YEJIOBEK — 3TO
yactuuka I[lpuponsr m Muposzganus uMu cosnaHHass. M He ogHa Hayka COBPEMEHHOTO MHpa
HEeCIocoOHa MPeB30MTH ATOT ypoBeHb [Ipupoast — Yenoseka. Ho nmpoGiema B TOM, 4TO YETIOBEK,
XOTSI ¥ COBEPILIEHEH, UCTHMHA Y HEr0 BBICOYAWIIETr0 YPOBHS — HO OHA MMeEET OECKOHEYHO MaJlon
3HaueHue. VIMEHHO 103TOMY ypOBEHb YIPABIIEHHUS, €CIM HE CUUTATh CEMBIO, 3TO JIECHOTHUYHBIN,
TOTAJIUTAPHBII PEXKUM, U OH pabOTaeT, Kak IPABUIIO B cucTeMe padbcTBa. FIMEHHO o3TOMY Xapakrep
COBPEMEHHOT'0 Pa3BUTUS MAET MO MYTH HaTHAIMOHAIBHOTO 00pa3oBaHUs, MyTEM aOCOIIOTHOTO
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MOTJIOLIEHUS TOCYIapCTB, JIIOJIEH U CUCTEM — HE BO UM CITy>KeHHUs TBOPILY, a BO UMsI 00CTyKUBAHUS
WHTEPECOB ITOM caMOi HaJl HALIMOHAIBHOM <«AJIUTHI» U CUCTEMBI €€ )KU3HEIESITEIHbHOCTH.

I'eomeTpust nu@p 1 UX CBA3b €O CBOMCTBAMHU (PU3NIECKOT0 00bEKTA.

[TonsiTe reomerpust uudp Ha MEPBBIM B3I 3BYYUT CTPAHHO, HO OHO MMEET Moja coboit
peanbHyto ocHOBY. Ilon reomerpueld mudp MOHUMAIOTCS TEOMETPUYECKHE CBOMCTBA OOBEKTOB
peaIbHOTO MHpa CBSA3aHHBIX C XapaKTepUCcTUKaMu (P, KOTOpble U 00pa3yroT yucia. B aToit csa3u
KaKyl FeOMETPUYECKYIO CYIIHOCTh uMeeT Iudpa? U kak oHa cBs3aHa ¢ GU3HUECKUM OOBEKTOM?

Harur onbIT 1 3HaHMS noKa3ai, 4to J1a, uMeet! B aTom ciayyae nudpsl ecTh OTpaskeHue CBOUCTB
¢bu3nIeckoro 00bEKTa M MPUPO/IBI peaIbHOTO MHUpa. Toraa BO3HUKAET BOIIPOC, a YTO XKe Takoe udpa
u yncio? meet 1 oHO duszndeckyro hopmy?

OmnpbiT THO mokasall, YTO HCTHHA eCTh TO, YTO nMeeT (husuyeckyo opmy. DTa akcuoma.
Omna oTHOCHUTCS K MaTeMaTHke, e€ hopMmynaM, HaykaM U JoasaM. OHa MoATBep:k/IeHa MHOTOKPAaTHO
yepe3 MPHUHLUIN «IIEJIOCTHOCTH» (U3UYECKOro OOBEKTa, €ro mnapaMeTphbl, XapaKTePUCTUKU U
cBoiicTBa. Benb CBSA3L MaTeMaTUKH ¢ HayKaMH OcylecTBiseTcs uepe3 nudpsl. [loBToprocs, kaxaas
muppa — 3TO «KyO-yHUBEpCaJbHAs Mepa» WM BMECTUJIMINE JJIS IPUPOJHON CyTH OOBEKTa, O
KOTOpOM UAET peub. Ky0 mo3BosisieT BOCIIPOU3BECTH IIECTh 0a30BbIX MPOEKIHii 00bekTa. OH Ke ecTh
crcTeMa KOOPIUHAT, U OH YK€ MPEAOCTABIISET YHUBEPCATBHBIC €IMHHUIIBI H3MEPEHHS TEOMETPUIECKUX
pa3MepoB 00BEKTa, CBS3BIBAET UX C IMPOLECCHBIMU CTPYKTYpaMH, €ro CO3JAIOUIMMH U MHOTOE
apyroe, BKJIOYas OOBEMHOE MBIIUICHHE M HCIOJIB30BAaHHE MEXaHW3MOB MHOKECTBEHHOCTH,
0ECKOHEYHOCTH, UMUTAIIMHN PEATbHOCTU U JIa)Ke UCKITIOYEHHS MOJeNiel Ha OnpeleIEHHBIX YPOBHIX
pa3BUTHI 00IIECTBA M CO3UAATEIBHOM JESITEIbHOCTH YeJI0BEKa M COIIyMa.

Matemartuka pemaer 3T 3aJa41 BCEro JIUIIb TOJIBKO ABYX Y3KOHANPABICHHBIX, CIICIHATbHBIX
HAIpPABJICHUN:

1. IlpegocTraBisieT UHCTPYMEHT «KyO-BMECTUIIHILE AJIsl CYTH 00bekTa». OH ke yHUBepcaabHas
Mepa, OH K€ 00pa3yeT MpOCTPaHCTBEHHO-BPEMEHHYIO CHCTEMY KOOPIMHAT, M OH K& o0pasyer
YHHUBEPCATbHYIO SIUHUIYY U3MEPEHH KyO: ATMHA, IOk, 00bEM ISl MATEPHAIILHOTO OOBEKTA,

2. O0ecrieunBaeT MOCYET KOJMUYECTBA ITUX «KYOHKOBY», 00Pa3yIOIIUX TEOMETPUIO 00BEKTA.
OTOT Mpolecc MO3BONSET CO3/1aTh OOBEKT, KOTOPBIM 3aJyMaH, W3HAYaJbHO HEU3BECTEH, HO
MpeJCTaBIsieT co00H OECKOHEYHOCTh M MHOXKECTBEHHOCTH C KOTOPBHIMH HEBO3MOXKHO paboTaTth ¢
MIOMOILBIO MOJIENIEed, perJaMeHToB, HOPM M T.A., HO KOTOPBI COAEPKUT B cebe (PU3UYECKYIO
PeaTbHOCTh M 3aKOHBI peaIbHOTO MUpa. M Bce 3TH Tpya0BBIe MPOIIECCHl, MH(GOPMAIHS, U HHTEIUICKT
UMEIOT MECTO OTOOPaXKEHHsI B CBOMCTBAX LU, YUCEN U B CBS3SX C OObEKTUBHON PEeabHOCTHIO.

HUcTtnna popmyJ1 HayKu.

Wtak, B cTaThe MOKa3aHO, YTO aKCMOMa IU(p OTpakaeT reoMeTpuio (JOpMBI U COJIEPIKAHUS
¢u3nueckoro o0bEKTa. ITO reOMETPHs €CTh KyO, U OH K€ €CTh YHUBEpCaJbHas Mepa MU3MEpEeHU
reOMETPHUECKUX MapaMeTpoB 0OBEKTOB peaibHOro Mupa. PazmepHocTs KyOa poBHa 1, a ocHOBaHME
eauHUIEl = 2. EnuHnia u e€ OCHOBaHME OT CUCTEMBI MEp U MaciiuTada He 3aBUCUT. OJTOT K€ KyO B
¢bu3nIecKkoM MUpe, 1 MUpe HayK — sBIsieTcs reomeTpuel udp. M oH ke sBiseTcs: yHuBepcalbHOU
eIMHULIEH U3MEPEHHUS ISl MAaTePHAIbHBIX 00BEKTOB M 0ObEKTUBHON PEAIbHOCTH.

[Touemy 1udpa umeer reomerputo kyo6a? Ilotomy uto nudpa 1 yncna ABISIOTCS BCEOOLITUMHU
JUIS BCETO, U JJI 3TOTO BCEro MMEIOT €IMHYIO Pa3MEPHOCTh B paMKax MPOCTPAHCTBA U BPEMEHU. A
Tako# CTPYKTypoii aBaseTcs Ky6. O o6pasyer patnbie yrisl (90°), MpocTpaHCTBEHHO-BPEMEHHYIO
CHUCTEMY KOOpAMHAT U Jpyroe mpouee. [udpa spusercs BceoOmeit mepoit Bcero. OHU U T€ Ke
(Pl OTPAXKAIOT BCE CBOICTBAa 0OBEKTOB: TeOMETpUUECKHe (JITMHA; TUI0IaAb; 00bEM) u np. Hanee
3TH TUGPHI ABIAIOTCS BCEOOMMMH B MareMaTHdeckux gopmyinax. OHM OTpakaloT BCE€ CBOMCTBa,
XapaKTePUCTUKH, TAPaMETPhI U T.J. JUII 00bEKTOB MaTepHaIbHOI'O MUPA B IPOCTPAHCTBE U BPEMEHH.

A 3TO BO3MOKHO TOJIBKO B TOM cllydae, eciiu ¢pu3uka nuudp u ¢puznka MaTepraJbHOTO MHUpa
UMEIOT OAHY OcHOBY. Takoi ¢pu3ndeckoil ocHOBOI siBisieTcst Ky6. OH ke — reomeTrpus uudp, U oH
Ke — YyHHMBepcaibHass (u3MUecKkas CTPYKTypa TE€OMETpPUH OOBEKTOB U €IMHHUIl H3MEPEHUS
MaTepHaAIbHOIO MHUpa: XapaKTepUCTUKA JITUHBI, TUIOIAAN, 00bEMa, a TAK)Ke BCETO MATEMaTHYECKOT0
anmapara, KOTOpPbI MOKET ONUCaThb MHUP MPHUPOJBI BO BCEH €€ MHOKECTBEHHOCTU U PEaIbHOCTH
yepe3 npupoay uiu ¢u3uKy peanbHoro Mupa. Ho sta usmka uMeeT reoMeTpuio mapa, ero cyTb
a¢up, a Ky0 — 3TO TOJIBKO €ro YacTh B 00JIACTH 3HAHUH: eUHUIIA U3 2,72 BO3ZMOXKHBIX 1O 00BEMY.

OTcroz1a BEITEKAET IJ1aBHAS aKCHOMa MAaTEeMAaTUKU «00BEKTHI PEalbHOTO MHUpPa € X MPUPOTHON
HCTUHOW — MOTYT OIUCHIBaTh U BOCIPOU3BOJIUTH TOJIBKO T€ MaTeMaTtudeckue (popmyibl, KOTOpbIE
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caMy UMEIOT (PM3UYECKOe CofiepKaHne U cMbIc». HecoMHEeHHO, IITyOMHA CIIOKHOCTH UMEET MECTO
OBITh, OTCIO/IA W TPOIECC TMONMYy4YeHUsT (PU3MUECKOTrO OOBEKTa TMTENICH, HO caM OOBEKT BCErja
KOHKpeTeH U KoHeueH. Eciu Qusmueckuil 0OBEKT peajieH M MaTepuayieH, TO H (HOpMyJbl
OTpaXkalolllie ero CBONCTBA SIBJISIIOTCS] UICTUHHBIMU. Beab cBolcTBa pu3nyeckoro 00beKTa, 1 OH caM
umeroT cyuHocTh [Ipupoast. [loaromy maremaruyeckue GopMyibl HE MOTYT OBITh OTIMYHBIMU OT
¢bu3uku camoro oOnekta. MHaue dopmyna OyaeT J0KHBIM yTBepkaeHueM. Lludpsi, cBolicTBa
o0BekTa, nHpopmanms 0 HEM — 3T0 (ppakTanbl, BAXKHBIE U HanOOIee O0IIIe MHBAPUAHTHI PA3BUTHSL.

[Touemy sT0 Tak? ®opmysa ompenenseT CBONCTBa OObEKTa, a OH HE BBIMBIIUICHHBIH, a
¢busnveckuil — ciuenoBaTeabHO U (popMyiia, €Clii OHa HCTUHHA, TOXKE OJDKHA UMETh (PU3NYECKYIO
cymHocTh. JIF000i MarepuaabHbIE OOBEKT MMEET 00BhEM, M 3TOT 00BEM H3MeEpsieTcs B KyOax, a
UG pbl 00pa3yroIue Ynciia — SBISIFOTCS BCEOOIMMHU Ui O0BEKTOB, MX CBOWMCTB, MPOCTPAHCTBA,
BPEMEHH U JEATENIbHOCTH JtoJieil. BCE€ 3TO CBONCTBEHHO peaibHOMY MUPY U JIFOISIM.

Ho noxs B conmyme umeeT MecTo ObITh. M 3TO Tak mOTOMY, 4TO 00JIaCTh Tpy/Ja M 3HAHHH —
3TO MPOLIECCHl U 3aMbICEN CO3/1aBa€MOT0 O0BEKTa, HO OHHM MpPUHAIJIeKAT OECKOHEUHBIM 00JacTIM
IIPOLIECCHBIX CTPYKTYp. IloToMy Kak 3HaHUS — OCHOBaHbI Ha MEpE, CO3HAHHWE — OCHOBAaHO Ha
1[eJIOM, HA TAPMOHHH Pa3BUTHsI, a TAKXKE 3TO €II€ U OCO3HAHUE — OHO PACKPBIBAET CYTh IUHAMUKHU
pa3BuTHs. CucteMa e KOHTPOJIS (B paMKax BIACTH U (DOPMHUPYEMBIX «3ITUT)») OTPAHUIHUBACT JTIO/ICH,
yIIEP’KUBAET UX B paMKax TOTAJIBbHOMN JIXKHU, HACKIIIAET JIOXKHBIMU IIeTISIMU, HEBEXKECTBOM.

NMenHo B 3TOM MMpPOKOH o0O0JacTu MO3HAHUSA, I/I€ CYILECTBYET TEJNECHBIH MHUp U
MIPOTUBOIMOJIOKEHHOE €My IOoJje, IPosBIeHHOe MaTepuel u mHbopMalueil — noau GopMUPYIOT
OCHOBY CBOMX OTHOUIEHUH B TPY/I€ U ITYOMHHBIX 3HAaHUH (Ha Mepe, CO3HAHKE HA [IUKJIAX U TApMOHUH,
OCO3HaHHE — KaK YMEHHUE BUETh M MOHUMATh JUHAMHUKY Pa3BUTH). IMEHHO JTHIEPCTBO U Pa3HbIC
YPOBHU 3HAHUU JIOAEH, pa3Hble UX MHTEPECHl — POXKIAIOT JIOXKb. DTO BO3MOXKHO, ITIOTOMY UTO
00J1acTh MPOLIECCHBIX CTPYKTYP OECKOHEUHa, a 3HAHUSI JII0JIeH, Hanuue 00beKTUBHON HHGOpMaIIUu
JOCTYIHOM JIIOJSIM JIO3UPYETCS MHTEPECAMM BJACTHU, JUAEPOB, CUCTEMON KOHTPOJSI U YTHETEHMUS.
MenHO 3TH MHTEpeCchl U MAapa3sUTU3M POXKIAIOT cpedy pabcTBa. A ympaBjieHHE B TNI00ATLHOM
MactmTale ISl 3TOU Cpeabl — camasi ONTHMalIbHAs CUCTEMa, B OyayIeM 3To IHu(poBoe padbCTBO.

BepHblil myTh cOIManbHOTO pa3BUTHS — IEMOHCTPUPYET JH00sIIIast, BepHast ¥ TIOCTOIHAs CeMbsI.
B commanshoit u obmiectBenHO#M cdepax Takou ceMbéit Obu1 CCCP. Ho oH gecnoTudHO OBLIT
YHHUTOKEH CHCTEeMOW KOHTpoJst 1 Haa3opa B 1991 roay (Koutppesomtormst 1991). U 3neck He Beé
Tak npocto. [lyTh K UCTHHE U Mporpeccy JEKUT Yepe3 TePHUU TIYOMHHBIX 3HAHUI. A OHU HE B
YIIPaBJIEHHUH, BJIACTU U JeHbIrax. OHU B TEXHUKE JI€T1a, B HAYKE, KOTOPas K COKAJIEHUIO, KaK ¥ PEIUTH
€CTb TOJYJO0Xb mnoiynpasna. Ho ectb Belnkoe JOCTOSSHUE — 3TO YEIOBEK, TO YTO CO3aHO
ITpuponoii u 3a1aya y HETo €AMHCTBEHHAs Ha MPOTSHKEHUU BCEH JKU3HU, BO BCEX CUTYalUsIX — ObITh
YenoekoMm. D10 Oosiee BBICOKHI cTaTyc 4eM JUYHOCTh B couuyme. Ho nenenue 3necy Toxke HE K
MECTY — 3TO LeJIoe. A TO3ULMS U ACITEIbHOCTD YEJIOBEKA CKPbITA B JHEPI€TUYECKON CYIHOCTH,
KOTOPYIO HEO0XOIUMO «ITOTHUMATh)» Yepe3 0€CKOHEUHOCTh IPOLIECCHBIX CTPYKTYP, UTO U MPOSIBIISIET
gyepe3 TpyA U 3HaHMS yHHUBepcallbHas Mepa KyO pa3MepHOCTBIO 2 M yHUBepcaibHas (usnueckas
€MHUIIa U3MEPEHUI reOMETPUUECKOM CYIITHOCTH MaTepuu KyO pa3MepHOCTHIO €ANHUIIA.

Jla, naHHas CTpYKTypa, XOTS U OCHOBAaHA Ha MEPe U CIIOCOOHA PACKPBITh 3HAHUS B OOJIACTH
orpanndeHHON 1 (13 2,72 BO3MOXKHBIX) — HO OHA COJIEPXKHT B ceOe MPOIECCHYIO YacTh 3aKOHOB
peaJIbHOTO MHpa KOTOpasi IPOsBIISAETCS B 3aKOHAX MUpOo31aHusl 1 KOTOPYIO MOKHO IO3HATh ITyTEM
MMUTAUM OOBEKTUBHOM pealbHOCTH M MpeoOpa3oBaHUs YMCTBEHHOIO TpyJa, MHTEJJIEKTa — B
BU3YyaJIM3UPOBAHHYIO PEAIbHOCTh IPOCTPAHCTBA U BPEMEHHU.

DTa mo3uIus U myTh BO3MOXKHBI B O, r71e yMCTBEHHBIN TPyl U MHTEPICIUISHT JTI0/Iei OyeT
OCHOBHBIM MCTOYHUKOM SHEpruu pa3BuThs. OHO OYyJeT MpeCTaBIsAThCS BU3YaJIbHO Yepe3 hopMmy U
conepxanue o0bekTuBHON peanbHOCTH. Emé B BIIK CCCP mo 1994 roga mamu Oblia oco3HaHa,
cTaja MOHATHOM U onpoboBaHa cTpykTypa npoctpanctsa «CKUBP». CKUBP no3Bossier Bu3yanbHO
BOCIPOU3BOJIUTh MATEPHAIBHYI0 YacTh W3JACJIMI HOBOM TEXHUKH. OTO Cpena, TAE€ MOXKHO
aKKyMYJIMPOBaTh: YMCTBEHHBIA TPy, 3HaHUS, HHPOPMaLMIO. DTOT pecypc 3HAHUN U MHTEIUIEKTa
BOCIPOU3BOJWIICA BU3YalIbHO KaK pealbHOE U3/IEJINe HOBOW TEXHUKH.

Hpyroii ctpykrypoii 3toii cpenbl crana BPEMS. Oto npouecchbie ctpykTypsl CTKC. CKBP
u CTKC B cucteMe MHTEIEKTa U YMCTBEHHOTO TpyAa B pamkax MO, Kak CTpYKTypbl MPOCTPAHCTBO
U BpeMsl MO3BOJISIT YMCTBEHHBIN TpPyJ M 3HaHMs NPEBpALaTh B MMUTALMIO PEAJbHOCTU, a 3aTEM
OTpaXKaeT ATy PEAThbHOCTh BU3YaIbHO. DTO OyAET CBOETO poaa HHTEpPEiic B3auMOICHCTBHS JIFOACH.
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Ero ocHoBa — 00bekTHBHAs peasibHOCTh. EE BU3yanbHas popma CyTh MaTepUaIn30BaHHBIX 3HAHUH,
MHTEJUIEKTa, YMCTBEHHOTI'O TPY/1a, 9TO TEXHUKA CAMOPA3BUTHs, TEXHOJIOTMH YIIPABICHUS U 3aILUTHIL.

Texnonornu CKUBP u CTKC B pamkxax MO 1o3BosiAT UCIONb30BaTh B aBTOMaTU3UPOBAHHOM
peKHMMeE, CO3/1aBast AITOPUTMBI U IPOrpaMMbl aBTOMATU3ALMH, IIPOU3BOAUTEIbHBIX CHII, OTHOIICHUM
JIOIEH, UX IETTOCTHBIX MPOILIECCOB. B3aUMOCBSA3aHHBIX, B3aMMO3aBUCHMBIX, B3aMMOOOYCIIOBICHHBIX
U Ha BBICOKOM YypoBHe. J[aHHas BU3yalln3alys MO3BOJIAT OLIEHUBAThH BKJIAJ CEMbH, YEJIOBEKA, poJa
— ux poJib Ha 6maro [pupoasl, Teopuy u aroasM. Co3gaHHBIN TaKMM 00pa3oM MaTepHaTn30BaHHbIH
MHTEJUIEKT OyZeT 1aBaTh MPaBO ATUM JIIOJSM, COIVIACHO UX BKJIAAy — BJAJ€Th, PACHOPSKATHCS U
YIPaBJIATh peECypcaMu co31aHHbIMU [Tprpo10ii 1 MroabMH. DTOT pecypc UHTEIIIEKTa HEOOX0IUM ISl
KOJIJIEKTUBHOT'O iy KeHus 3akoHaM JKus3uu, TBopily B 00J1aCTSIX MUCCUU U IPEIHA3HAYECHUS JIFOJICH.

O reomMeTpuyecKHX cBOHCTBAX HM(PPHI M 00bEKTOB.

Ecnu pazMep 1UinHBI 331aH BEJIMYMHOM X, TO M OCTaJIbHbIE XapaKTEPUCTUKHU: ILUIOIIA/b, 00BEM
U T.J. ONIPENETSAIOTCS pa3MEPHOCTBIO BEIMUMHBI 371eMeHTOB X. OTCroa ClIeyeT YTo AJIMHA, IIUPUHA,
BBICOTA — CBA3aHBI My coboif oproromamsHocThio (yron 90°), motomy uto Bce cBoiicTBa
M3MEPSIETCS B BEIUYMHAX MEPHOCTH NIEMEHTOB X. B 3TOM CyTh 31eMeHTa «X», I0ATOMY OH €CTh
«KyOMK-yHMBepcallbHasi Mepa» MaTeMaTUKH. B 3Toil Mepe ckpbITa NpUpOAHAs CYIIHOCTh OOBEKTA.
[ToaTomy cam 00bexT X nmeeT popmy KBaapar, €CIM pacCMAaTPUBAIOTCS BOIIPOCHI IJIOLIAAH, WU 3TO
Ky0 — ecJu BOIIpoc KacaeTcsi 00bEMa (IIPOCTPaHCTBRA).

CamM ke psi udp — BKITIOYACT B ce0s YepeayIonIuecs CBOMCTBA HHPOPMAIMH U MATEPUH KaK
1eJI0ro (pU3n4ecKoro oobekTa. OH BKIHOYAET BEIIECTBO U IPOTUBOIIONIOKEHHOE eMy 1oJie. Eciu ecTh
nHpOpMAaNKI — TO OHA OMHCHIBAET 00BEKT. OHA K€ OMHCHIBAECT OOBEKT B CO3HAHHUH YeJIOBEKa. DTH
CTPYKTYpbl HEOOXOAMMBI [uisi 4enoBeka (TpeTuii cyObekT). UenoBek MO3HAET 3Ty CYLIHOCTb
Mupo3aanusi, SBISFOIIEHCS caM, TPH 3TOM, Takoii ke [IpuponHoii cymHocThI0. UH(bOpManus u mose
UMeeT OJIHy NpUpOAYy-HOCHTENb (OecTerecHyro CyIIHOCTh). Eciu ecTh MaTepuanbHbIi 0OBEKT
(MaTepusi) — TO U3 HETO «HM3BJIEKACTCS» HH(OpMAIUs. DTO AIEMEHT 3HAHUSI, CO3HAHUS U OCO3HAHHUS
yenoBeka. M atu coiicTBa BKItOUeHbI B psaa mupp 01234567 8 9.

0 1/2 3456789 =

HeuéTHble ynciaa — oTpakaroT CBOWCTBA MH(GOPMALMK MAaTEPUAIBHOTO MHUpPa, €ro MPOLECCH
WIK TO, YTO €CTh BpeMs, a u€THble HU(pbl — (U3NYECKHUE CBOMCTBA MaTEpHUAIbHBIX OOBEKTOB.
YroObl pa3fenuTh 3TH CBOMCTBA LU(P OHU BBIACIEHBI IBETOM: WH(GOPMALIMOHHbBIE CTPYKTYpPBhl —
rojayObIM, MaTepHalIbHbIE CTPYKTYPbI — 3€JIEHBIM [IBETOM. ETMHCTBO 3TOrO0 npoiiecca npeacTaBIeHo
CBOEr0 pojJia KoyiebaTelnbHBIM MpoleccoM: HHPOpMalusa-00beKT; 00bekT HHpopmarms. Takum
00pa3zoM 3TOT LETOCTHBINA s UG ASIUTCA Ha ABE YacTH: HHpopmarius; Matepus. I aTu 00beKThI
MH(POPMaIIMOHHO-MAaTEPUAIbHOTO MUPa aCUMMETPHUYHBI U 110 KaXKJA0MY U3 YPOBHEH TOKI€CTBEHHBI.

B stoM cyTh 3aKoHOB I[Ipuponbl 1 OHU TOXE OTpa)karoTCsl B CBOMCTBaX OOBEKTOB U LUPP HX
IIPEICTABIISAIONINX, @ UMEHHO Y€pe3 IPOCTPAHCTBEHHO-BPEMEHHYIO CUCTEMY KOOPJINHAT U MEXaHU3M
MPOCTPAaHCTBEHHO-BPEMEHHOTO pa3BUTHs (Mpou3BoacTBa). Heu€THbie unciia o0pa3yroT YUCITUTENb
npoOu, a 4€THBIE 3HAMeHaTeNb. TakuM 00pa3oM pacKpbIBAETCs IPOU3BOIIIAS ()YHKIINS PAa3BUTHS B
uudpax. 1M 310 Tak, MOTOMY YTO 3TO NEATENBHOCThH JIOJCH, U OHa 1 3 5 7
OTpa)keHa B HA3BAHHBIX IIATU YpPOBHAX. Ho Kakaplii Takol ypoBEHBb 0
MMeeT CBOE MPOJOJDKEHUE B 6 MepapXUsaX MUPAMHJ, U3 HUX COCTOUT
Ky6. A Ky0 — 9TO Bcerga Mepa oObéMa B MaTepHalbHOM MHpe. W b==o 2 4 6 8
YHUBEpCcajbHas eIMHUIA U3MEPEHHS TEOMETPUUECKIX TapaMeTPOB MaTEPHAILHOTO OOBEKTA.

Hcnonb3ys nuppoBoil KOPeHb YUCIUTENS U 3HAMEHATeNsl MPOU3BOAAIICH (PYHKIIMH, MOXHO
BUJETh (O ()EKTUBHBIA YpPOBEHb TPYIOBOM AEATEIBHOCTU JIIOJEH. DTO 3HAYEHUE MPOU3BOJALICH
(GYHKIMU pa3BUTHUS B Pa3HBIX O0JACTAX CO3MIATEIBHOTrO TpyAa. DTO CIOXKHBIE CTPYKTYphl. OHHU
BKITIOYAOT Cpey ¥ (QYHKIIUIO: TIEPBBIA YPOBEHB — 3,5; BTOPOii — 2; TpeTHii — §; yeTBEépThIil — 1,25.

IlepBas u mocnenuss mudper (0 9) ob6o3Ha4aOT crnoco® BIMBAHUSA JAHHOTO (PU3HMUYECKOTO
00BEKTa U MPOU3BOASIICH (YHKIIMH BO MHOXKECTBEHHYIO U OeckoHeunyto [Ipupony. E€ snement
cdhepa u BHYyTpHU €€ HOPMUPYIOTCS IPOCTPAHCTBEHHO-BPEMEHHBIE MPe0Opa30BaHUsI OOBEKTOB.

[Touemy cdepa (udpa 0) apusercs BceoOiel a1 00beKTOB MaTepuaibHoro Mupa? Ilotomy
47O cpepa ecTh NIEMEHT 3(UpPa €ro CyTh FHEPreTHUECKOE M0JIe M OCHOBA MaTepualibHOro Mupa. 13
HEro cocToAT 3jeMeHThl Tabmumsl /.M. MenneneeBa. A mo y4yeHMio AIiokoBckoro B.A. —
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3¢UpoAMHAMHKA U TEOPHSI Ta30B UMEIOT OJIHY M TY>KE€ OCHOBY, 3TO MOJIEKYJIsIpHasi Teopusi razoB. OHa
0TOOpaKaeT MPEACTABICHUE O «Ta30TM0100HOMY 3(dHpe HAa OCHOBE CTPYKTYP BEIIECTBA U IMOJIS.

DTy e TUIIOTE3Y NOATBEPXKIACT U I (pa HOIb B OTOOPAKEHUH (PU3NIECKUX CBOUCTB O0BEKTA.
Honp He MOXXeT OBITh YUCIIOM. DTO MOHATHUE TOJIOTO U MOJIHOTO. [IpyriM 3JIEMEHTOM 3TOTO YPOBHS
apnsiercs uudpa 9. U 3tu undpsl acCUMETPUYHBI IO CBOCH BIIOKEHHOCTH M (PYHKIIMOHAIBHOM
rapMOHHMU. «3aaHHasH» UMH cepa BKII0YaeT «KyO-(hru3ndecKyro mpupoay enuHuL n3MepeHus». Ero
oroOpaxkaroT uu¢ppsr 1 234 56 7 8, a ux cCBOHCTBA M CBOICTBAa 00BbEKTA COOTBETCTBYIOT APYT PYTY,
TaK Kak MPHHAAJIECKAT OJHUM M TEM XK€ MPOILEccaM, CO3/IaBIINM OOBEKT MaTepHaIbHOTO MHpA.

.
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A

00BEKT U IPOLECCHI, Er0 CO3/1aBIINE — 3TO TPY[ JIOAEH, UX INTyOUHHBIC 3HAHUSL.
10 ¢ poBbIX PSAAOB TMHEUHBIX CTPYKTYpP (Mep IIMHBI) 00pa3yroT CTPYKTYPY
eIMHUIIBl M3MEpeHus Iiomanay, puc.2. LuppoBoll KOpeHb KaXIOrO U3 PAIOB

CTPYKTYpHI Iutomagu: mo ocsim = 9; mo ocu 0 0 = 2 (Mepa AIMHBI B CTPYKTYpax
IIPOCTPAHCTBA); 110 0cH 9 9 =7 (Mepa AJIMHBI B CTPYKTypax MPOLECCOB U BPEMEHH).
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Iudposoii Ky pasmeprocrnio 10x10x10 (103, 1000 .1.) KaK eAMHMIA H3MEPEHHI.

PaccmoTpuMm, Kak TUQPH «3anOTHIIOT» KyO ¢ yd4€ToM NpUBEACHHOW BBHIIIE HEPAPXHUH
MIPOLIECCOB CO3/IaHUS U3/IEHS HOBOU TEXHUKHU U (POPMUPOBAHUS OOBEKTOB C MOMOIIBI0 MEXaHU3Ma
MIPOCTPAHCTBEHHO-BPEMEHHOTO IIPe00pa30BaHus MATEPUH, PACKPHIBAEMBIN (PH3MUECKUM KyOOM, €ro
reOMETPUUYECKUMHU XapaKTePUCTHKAMU: 00BEM, TIIOLIA/1b, JUTUHA.

Cxema Kky0a, ¥ CTPYKTypa 3amojHeHHs udpaMu NpeacTaBieHa Ha puc.3. BoceMb BepmuH
KyOa mpenctasienbl AByms mudpamu: 0 u 9. OHU onpenensioT AMaroHanu kBaapaTa kKyba. Ecim

cTopoHa Ky6a (kBaapara) = 1, To pasmep auaronaneii 0 0; 9 9 paen kopenb 3 AByX (V2 ). Liudppsr
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0 1 9 saBisOTCS BEepIIMHAMU Ky0a U LIECTH KBaJApaToOB U MpUHAJIEKAT cepe, KOTopas ONUCHIBAET
Ky0, e nmamerp @ =+/3 u = nuaroHanH Ky6a. DTH SIEMEHTbI MEKIy cO0OH B3aMMOCBS3AHEL,
B3alMO3aBUCUMBl U B3auMooOOycioBieHbl. Jluaronanu ky6a oOpazoBanbl mudppamu 0 u 9. OnHu
OTpaXKaroT (XapaKTepU3yIOT) CBOHCTBO ACHUMMETPHUYHOCTH OOBEKTa, NMPH ATOM TUAroHajau KyOa
PaBHBI MeXLy co60it i paBHBI V3 (KOpeHb KBAIpaTHEIA u3 Tpéx). Juaronam kBaapaTos 0 0 u 9 9
MeXTy co60ii momapHo oproroHansHe! (90°), a muaronamy xy6a yepemyrores: 09; 9 0;09; 9 0.
Kaxnas BepmnHa Ky0a, eciau oHa uMeeT 3HadeHue 0 mo Tpém opTam, yBenudyuBaercs 10 9. A
€CJIM OHa UMeeT 3HaueHue 9 — 1o ymenbaetcs 10 0. Eciu yeTbipe BepinHbl Kyda ¢ OJMHAKOBBIMU
g pamu (0 9) oTceus MIOCKOCTHIO, TO MOJTyYUM (M300paxkeHus kyOa 1aHo B 2-if, a He B 10 cucreme):
e 4 Terpadspa c BepIIMHOM Ky6a (paTHsiii yron 90°), mmHa péGep = 1, TpH CTOPOHBI OCHOBAHHS
TpeyroibHUKA paBHEL (V2 ).

e 1 PaBHOCTOPOHHHIT TETPAIP CO CTOPOHAMH paBHBIME (V2 ).

Ecnu 4 teTpaspa nNpsIMbIMH YIJIaMH CIOXHTh B OJIHY TOUKY (LIEHTP), TO MOJIYYUM MPABUIBHYIO
YeTHIPEXYTOIBLHYIO MUPAMULY, €6 CTOPOHBI paBHBI (V2 ), TOr/1a IIomans OCHOBAHHE TTHPAMUIE! = 2,
a Beicota = 1. Toraa 00bEM npaBmiIbHON 4-yroapHoi mupamuasl V4=1/3S*h= 2/3. [Tpu 3ToM 00bEM
kyba Vi= 1, a 00béM mpaBwiIbHOM TpeyroapHOW mupamuabl = 1/3. O0bEM OJHOTO U3 YETHIPEX
TeTpa’apoB = 2/12 = 1/6.

JlnaroHanu eIMHUYHOTO KyOa JensT ero Ha 6 uvacteil. M kaxkmasi 4yacTh MpeacTaBisieT coOoit
4eThIPEXYTOJIbHYIO IMpPaMKly OCHOBAHHUEM KOTOPOH sBIIseTCsS KBaapaT KyOa, BbICOTa = '2 a JUIMHA
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pebpa = /3 /2. IIpu 5TOM HAI0 3aMETHTb, YTO IPUHATHIC Pa3MePhl SANHUYHOTO Ky0a OT MacIuTada u
CUCTEeMBI Mep He 3aBUcAT. Ho sBisifoTcs 3 (HEeKTUBHBIM HHCTPYMEHTOM JUIsl TOHUMAaHUSI ¥ BUICHUS
MPOLIECCOB, a TaKXe Uid IpoBeleHHs pacu€éToB B yme. KiloueBbIM 3BEHOM B 3TOH 00JacTH
MIPOCKTUPOBAHUS SBJISIETCS YMEHUE MPEBPAIaTh HE3HAHUS XapaKTEPUCTUK U CBOMCTB KOHCTPYKIIUH,
OTCYTCTBHE HAay4YHBIX TeOpUil B Ko3()UIMEHTHl 3amaca, HaA&KHOCTH U Oe30MacHOCTU. IDTO
pazpabotku lkosnsr Jlennnrpanckoro «Boenmexa» (KynekoB E.B., Pynnes B.B...).

Kak npumep meromosnoruu u aesreabHocTH B oonactu [lkonsl rmaBHoro koncrpykropa BIIK
CCCP moxno nipuectu popmyiry C.I1. Koponésa o pacuéry momaau kpyra. OHa onpeziesiecHa BHE
MEPHOCTH M OTHOCHTENBHO Oe3MepHoii enunuibl. ®opmyna C.I1. Koposnesa umeer Bug: S=0,8D?
wiu S=D~+0,8D. E€ MmoxHO ipounTaTh: «ll101maas kpyra = mioriaiv npsMoyrojbHUKa 0JIHa CTOPOHA
KOTOpPOTO pOBHA JUaMeTpy, a BTopas poBHa 0,8 nuamerpay. McTuHA 3TOH (OPMYIBI BHITEKACT U3
OIIpeIeNIeHHs i COOTBETCTBHS KJIACCHUeCcKoil GpopMyIe pacuéTa riomay kpyra: S=nr? umm S=nD?/4.

Otnuune tux Gopmyin B kodddunmente 0,8 u n/4=0,785398163. Ilpunsateiii koapduuuenr 0,8
ooubire /4 wa 0,0146 win npumepro 1,5%. D10 KOAPPUIIMEHT 3amaca B M0Jb3y KOHCTPYKIIUH, B
M0JIb3Y COKpAIIECHUsI BPEMEHH, B MOJIb3Yy YBEJIMUYCHHUS JIpaiiBa MPOCKTHBIX OPraHU3allMi, a TaKXKe B
MOJIb3Y OBICTPOTO JOCTHIKEHHS 3aJaHHOW 1eiu. DToT KoddduuueHT 1,5% sBiseTcss HEKOTOPOH
Pa3HOBHIHOCTHIO MOIIHOTO MEXaHW3Ma HCIIOJIb30BaHMS KOA(PQPHUIIMEHTOB 3araca KOHCTPYKIMU B
o0JacTi TMOBBINIEHU HAAE&KHOCTH, Oe3omacHOCTH, 3()PEKTUBHOCTH H3AENUH, KOrJa YpOBEHb
HE3HaHUM B 3TON 00sacTh BHICOK. HO 3TH He3HaHMs I10JeH, OTCYTCTBHE TEXHOJIOTHYECKON 0a3bl,
HAyYHBIX METOJMK U METOJIOJIOTHH JIETKO 3aMEHSIOTCS Ha3BaHHBIMU KO3(DPUIMEHTaMU MPH 3TOM
COKpAIAIOTCSl CPOKH, IMOBBIIIACTCS HAAEKHOCTh, OE30HMaCHOCTh W T.JO. 32 CUYET HAa3BaHHBIX
kod¢dunmenToB. Jla nmpu 3TOM 3IE€MEHTHl KOHCTPYKIMU MOJIYYaroTCs TPyObIMH — HO BEYHBIMU H
HaJE&XKHBIMH, TAaK KaK OHX UMEIOT MHOTOKPATHBIE 3aI1aChl IO TOMY WJIM HHOMY MTapaMeTpy, CBOMCTBY.

Hanuuue Ha3BaHHBIX CTPYKTYp M3 KOTOPBIX COCTOUT €IMHUYHBIA KyD, a Takke MpOIEeCcChI
CO3JIaHMsI 3TOTO KyOa ¢ MOMOIIBIO ceMeiCcTBa chep U MPOLECCHl CO3IaHMsI H3/ICTHIA HOBOW TEXHUKHU
Ha OCHOBE MpoIieccoB (hopMHUpoBaHUS POPMBI U CONIEpKaHUs (PU3HUECKUX 0OBEKTOB 0OBETUHSIOT B
€IMHOE 1eJI0e TEXHOJIOTUU CO3JIAHHS M3JIENINH, 3HAHUE ATHUX ITPOILIECCOB, HAYKH UX PeaH3yIoIIne
MO3BOJISIOT CBOJUTH 3Ty MHOKECTBEHHYIO M OECKOHEUHYIO peallbHOCTh MaTepHalbHOTO MUPA, MUHYS
MOJIENIN U YIIPaBJICHUE K CYTH TITyOMHHBIX 3HAHUH IO YCTPOCTBY Mupo31anust, MyTEM 00BN STHX
3HaHUI €IUHBIM U KOJUIEKTHBHBIM YEJOBEYECTBOM, HO Ha IaT(opMe JIMYHOCTHBIX KadyecTB
yenoBeka co3anHoro [Ipuponoi u TBOpLIOM I U3BECTHBIX TOJIBKO UM LENSX.

Taxum 006pa3zoM eilnHNYHBIN KY0 110 00BEMY paBeH cyMMe 00BbEMOB JIBYX MUPAMUJL: TPEYTOJIbHON
¥ 4eThIpExyronbHoil (Vi=Vius+Vis = 1). UIX cToponst = V2 . TIpuuéM TpéXrpaHHas MHPaMHIA MOKET
MPEACTABIIATE CO00M CTPYKTYpY yripaBieHus ¢ BepmmHamMu 9 9 9 9 mu6o 0 0 0 0. Otu Anaronamu
B3aMMHO OpPTOTOHAJIBHEI ce0e, APYT APYTy U HaxoAsTcs nof yriaom 459 k Tpém ocam Ky6a.

Paccmotpum cTpyktypy Kyba pazmepHoctsio 1000 anemeHTOB, npeactaBieHnyro Ha Puc. 3.
Ky6 Bkitogaer 10 psi1oB, KakIbli U3 HUX MPEJICTABIEH HA CChUIKE PUC.3, HAUMHASI CHU3Y:

e Panl Psn 6.
e Pan2. Pan 7.
e Pan3. Psin 8.
e Pand. Psn 9.
e Pans. Psn 10.

[Tate psgoB uudp (1 2 3 4 5 mo 100 snemeHTOB Kaxaplii) IPEACTABISIOT COO0M MaTepHallbHYIO
COCTABIISIOLIYIO, a MATh psAAoB (6 7 8 9 10) 310 MHOpMAIMOHHAST YacTh JAHHOTO (PU3UYECKOTO
oObekTa. Panpl 5 u 6 coctost u3 nByx uudp 4 u 5. Ot uudpsel 00pa3yrOT MIOCKOCTH CHUCTEMBbI
KOOpAMHAT Mo BceM TpéM opram. OjHa MIOCKOCTh B KyOe pacrojio’keHa TOpPU30HTAIbHO, OHA
OTPEKET CTPYKTYPhI TPOCTPaHCTBO-BpeMs: HUxkHUE IATH (0 1 2 3 4) ypoBHEH — 3TO XapaKTepuCTUKa
MaTepHaIbHOIO 00BEKTA; BEPXHSISI 4aCTh MATh YpoBHEH (5 6 7 8 9) — 3T0 XapakTepuCTHKa POLIECCOB
(BpeMs1), Te MpOLIeCChl YTO CO3AalU JAHHBIN PU3NUECKHUI 0OBEKT.

Takum ob6pazom nudpoBoit kyd pasmepHocTbio 1000 >eMEHTOB pa3fenéH Ha JBE YacTH:
MaTepuaIbHyI0 U MHGOPMAIIMOHHYIO cocTaBisitonue gusnueckoro odbvekra. Mx pazmep:10*10*5
(500 511.) Kaxxmast Takast yacTh BKJIFOYaeT B ¢e0s 110 4 Ky0a pa3MepHOCTBIO 110 125 371eMEHTOB.

Ky6s1 pazmeprocTsio 5° (12551.) Kaxkaplii BKIIOYAET B ce6sl MO ATh aCCHMETPHYHBIX Ky6oB: 0
1234u98765. Kaxaplil u3 3Tux KyOOB MPUHAICKUT CBOEMY YPOBHIO, U Hanbosee BBICIIUI
YPOBEHb MOTJIONIAET B ce0s1 KyObl HU3IIETO YPOBHS U TEM CaMbIM ()OPMHPYET BHEIIHIO Cpely Uis
naHHoro ypoBHs. Tak ky0 0 — 310 nepBbIii ypoBeHb; 1 8§ —BTOpOIf; 2 7 —TpeTHii; 3 6 —4eTBEPTHIA
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4 5 — nateii. Jlanee HaunHaeTcs MHPOPMALMOHHAS CTPYKTYpa JTAHHOTO (U3UYECKOTr0 OOBEKTa U
OHAa XapaKTEepU3YeT MPOILIECCHOE COAEp)KaHUE NaHHOTO (u3nyeckoro oobekTa. Ho 3T cTpyKTyphI
NIEPEBEPHYTHI:
e nepBomy ypoBHIo (udpa 0) coorBercTByeT ypoBeHb 10 (mmdpa 9);
BTOpoMy (1) — meBaThIi (8);
TpetbeMy (2) — BocbMoi (7);
yerBEépTOoMy (3) — ceapmoii (6);
nsTomy (4) — mectoit (5).

JBakyba 01234u56789 obpasyror tudposoii psx (01234567 89). Do ecth
YHUBEpCaJbHAas €ANHUIA U3MEPEHUS JJIHHBI, JECATh TAKUX SIUHHIl H3MEPEHUs [UIMHBI — 00pa3yoT
eAuHUIy Tuiomaau, a 10 eauHun miomaan — oOpasyloT equHuly oobéma. Takum obGpasom KyO
paszmepHocThio 10°— o6pasyer equnuiy Mepsl (1), a ocHoBanue 9Toi equuuIE = Y5, OcHOBaHHUE Y2
COOTBETCTBYET Ky6aMm 4 u 5 (5°= 125511.). DTOT KyO He 3aBHCHUT OT CHCTEM KOOPAMHAT U MacIuTaba
mep. OH moauuHeH 3akoHy 2" U PacKpbIBACT CYNIHOCTh HPHPOIBI MaTtepuu 00beKTa, ero Gopmy u
coneprkanue. [{udpooit kopeHb GpyHkIuH 2" 370 6ECKOHEYHOCTh UKJIOB BRIPAKEHHBIX B udpax 1
24 87 5. Tak co3naéres coepKaHue — U3 MPOLECCHBIX YaCTeH: TPy, 3HaHUS, HH(OPMAIIHSL.

CeoiicrBa acummeTpun HudpoBoro Ky6a pasmepuocrbio 10x10x10 (103, 1000 a.1.)
XapakTep NpeoGpa3oBaHMs CBOMCTB BOCBMH AaCCHMETPHUHBIX KyOoB 5° [

KoTopbie 00pa3yioT Kyo (1000 3:1.) yHHBEpCATIbHYIO €AMHHUILY U3MEPEHUH THHBI,

TUTOIIaM, 00bEMa MpeICTaBIICH Ha PUCYHKE. 4 BEpUIMHBI Ky0a IIOKa3aHbl B CEUCHUH.

Ky6 npeicTaBieH IpsAMOyronbHEKOM pasmepoM 1 u /2. 4-e apyrue Touku Kyba
HaXOJATCs B IPYTOM CEYEHUHU, KOTOPOE OPTOIOHAIBHO I1EPBOMY.

PucyHok packpbIBaeT xapaKTEpHCTHKH, CBOMCTBAa (hpU3MUecKOro oOBEKTa U
COOTBETCTBYIOILIME UM CBOMcTBa 1udp uudppoBoro kyda. Ha puc. BUAHBI YpOBHH HepapXHUECKON
MEPHOCTH, CBSI3b C BHELIHEH CTpyKTypoil mupa uepe3 cdepbl kyooB: 0 1234 u56789. A
IPEJCTAaBICHHbI Ha pUC map — 3TO (U3NYECKUH OOBEKT WIM €ro 3JIEMEHT BMECTe € MX
MIPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYpOi IIpeoOpazoBaHus (pa3BUTHI) MaTEPUH.

Kaxplii n3 8 aneMeHTOB Ky0a SIBJISIIOTCS YHUBEPCAIbHON MEpOH IS CYIIHOCTH (PU3UUECKOTO
o0BbeKTa, 0 KoTopoM HIET peub. OHU OepyT cBOE Hauano U3 cdepbl, KOTOpas ONMUCHIBAET KyO U
OXBATBIBAET €r0 110 BOCBMH BEpIIIMHAM.

Ky6 pazmeprocTsio (5°= 125311.) BKIIOUaeT B cebs Mo TATh KYOOB Pa3HOH MEPHOCTH, 3TO:

Ky6bI ¢ Bepumnoii B Touke «0» (4 mir.) Ky0bl ¢ BepmumHoii B Touke «9» (4 mrt.)
ky0 0 — 1 mmT. Ky0 9 — 1 mT.

ky0 1 — 8 mr., enuau — 7 Ky0 8 — 8 mT., enuHUI — 7

Ky0 2 — 27 mwt., nBoek — 19 Ky0 7 — 27 mwir., nBoek — 19

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

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

HazBannble BoceMb KyOOB MMEIOT CBOU reoMeTpuyeckue HeHTpbl. Kaxxaplii Takoil eHTp —
OTpa)kaeT MPUPOIHYIO CYIIHOCTh (U3NYECKOro OOBEKTa B MaTepHaIbHOW M HMH(pOPMAIMOHHOMN
chepax. U xaxaplii Takoi KyO SIBISIETCS YHUBEpPCATbHON Mepoil (pu3nyeckoro o0beKkTa B 001acTsIX
ero mpecTaBIsIoNmel (MarepuanbHas 1 HHPOPMAIMOHHAS CEphI).

Takum 00pa3om BoceMb KyOOB BHYTpPHU ceOsi 00pa3ylOT BOCEMb BEPIITHUH HOBOTO, JIEBSITOTO
Ky0Oa. OH Ha3bIBaeTCA rUNEepKyO U OTIMYAETCS OT 8 KyOOB, €ro 00pa3oBaBIINX CBOWCTBOM CHHTE3A.
Bepmumnbl runepky6a cogepxar 8 NpUPOAHBIX CYIIHOCTEH KOTOpbIE CO3IaHbl MEPBBIMU BOCEMBIO
kybamu (5°). Torma HymeBas TOYKa THIEpKy0a CHHTE3HpyeT HCTHHHBIH (DHU3HIECKHH OOBEKT
CO3JIaHHBIN TPYJOM M 3HAHUSAMU JIIOJIeH. DTO OOBEKT OTpaXkaeT B ceOe 0OOBEKTHBHYIO PEalbHOCTb
MPUPOJHON CYHIHOCTH 0O0BekTa. OT0 1enoe [lpuponpl: B3auMOCBS3aHHOE, B3aWMO3aBUCHMOE,
B3aUMOOOYCIIOBJIIEHHOE, TOAYMHEHHOE 3aKOHOM MUPO3AaHus, XOTS U CO3JaHHOE TPYIOM JIIOJCH.

OTOT runepky0 UMeeT TaKkHe )K€ FTeOMETPUIECKIE XapaKTePUCTUKH, KaK U Te 8, CO3/IaBILIUE €TO.
Ho rumnepky06 nmeetr CHMMETPUYHYIO CTPYKTYpPY, U pacioyioxkeH B 1ieHTpe Kyoda 1000 snemenTtos. Ho
BO3HHUKAET BONPOC Kak 00pa3yeTcsi CHMMETPHUYHOCTh TUIIepKy0a U3 8 acCHMeTpUYHbIX KyOOB? Koraa
111 00eCTIeYeHNsl CUMMETPHUH Ky0a X KOJIMYECTBO JOJDKHO OBITh YETHBIM?

Bepumeb rumepky6a J1exaT B TPETheM M BochMoM psgax Ky6a (10%) ato xy6 6 3 6 3, u ero
pasmepHocTh = 4° = 64 51, a pa3sMepHOCTh THIEPKy0a, Kak U 8 ero obpasylolmux KyboB
(YHHBEpCANBHBIX Mep) JODKHA OBITh 5° = 125 a11. Jleno B TOM, YTO BEPIIMHBI THIIEPKYOa JIexKaT B
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IIEHTpax KyOoB ¢ mudpamMu 2 ¥ 7, MOITOMY KXKABIA M3 ITHX KyOWKOB JENUTCS HAa 8 dacTed u
TIOJIOBMHA U3 HUX JJOOABIEHHBIX K Ky0Oy 4° (64 51) 06pasyeT Ty caMylo CUMMETPHYHYIO CTPYKTYPY.
[ostomy Ky6 3 6 3 6 pazsmMepHOCTBIO 4° = 64 10 BceM IMECTH TIOCKOCTAM JOTOoNHsAeTcs 1/8 yacThio
Kyouka «udp», kaxaoe u3 12 pédep xkyda momonHseTcs emé 1mo 8 Takux KyOMKOB, W ILTIOC 8
OCBMYIIEK 10 BEpLIMHAM, UTOro mnoiydaeMm: 488 ocemymiek wim 488/8=61. Mnu uto TOXKE camoe:
125-64=61 uudposoii ky0, mim 310 Oyner Te cambie 488 ocbMyIeKk KyOruKa OTHOM «1tu(pbI».

I'unepky6 310 U ecTh Ta camas nudpa 9 B UCTUHHOM €€ MOHUMAHUH (HOPMBI M COJICPIKAHUU
¢usnyeckoro odwvekTa. M Ha 31y 1mudpy 9 ykaszpiBaeT nu(poBOH KOPEHb KOTOPBIH MPOHU3BIBAET
KaXAbli psia nudpoBoro Kyda mo ocsM HPOCTPAHCTBA M BPEMEHM yHHBEpcalibHOH LT-cucremsl
KoopAMHAT. Benb mpocTpaHCcTBO M BpeMs ecTh HanboJjiee 00Ul MHBapUaHT (hU3MUECKOrO U3JeNIns
CO3J1aBaeMOT0 JIFOJIbMH, 3TO €CTh TaKKe (PM3MKa MaTepUu — OHA CO3/aETcs Ha OCHOBE YHEPIUU. A
SHEpIus — 3TO TPYA M INTyOMHHbIC 3HAHUS TPYAALIMXCS Macc, JitoJel, koTopele oT bora. A Takux
MHOTO, HaJ0 TOJBKO yMETh OBITH YENOBEKOM, TeM KeM Thl cosnaH IIpuponoi. Hamo ymers
CTPSIXMBATh C €€0sl JIOKb CHUCTEMbI KOHTPOJIS M MX HPECTYIHBIX MOCOOHHKOB, PEATU3YIOLIUX B
couuyme e€¢ 3ampicen. OCHOBa CHCTEMBl KOHTPOJS HMMEET JS(QUPHYIO, STPErOPUAIBHYI0 U
MH(GOPMALIMOHHYIO CYIIHOCTh COLIMyMa, Ta 4YTO HMMeeT 3(UpHYI OecTelecHYl CTPYKTYpY.
du3nuecKy 3TO NIyOMHHOE U TOTaTbHOE PaOCTBO. OHO 3MKIETCS HA YIIPABJICHUH, JICHbraxX, BIACTH. ..

Yenoseky Ilpupoabl — ympaBiieHHEe HEHYKHO, XOTS B HEM HYKJAKOTCS HE3pENble UJICHBI
obmiecTBa, neTH... Hemb3st U3 BHE, M Yy)KEPOAHBIM CTPYKTypaM YIPaBIATh (PU3HOIOTHUYECKIMHU
(GYHKLIMAMU OpraHU3Ma U MEXaHU3MaMHU JKU3HEAEATEIIbHOCTU. YIIpaBI€HUE HYKHO HE YeJIOBEKY, a
paly, JII0/1IM, KOTOPBIE HUCIOMHSIOT (QYHKIIMH KOHBEWEPHOTO THIA Ul IPOM3BOJICTBA MPOAYKIIUH,
CIIy’)K€HHsI «TOCIIOJUHY»... DTO perjlaMeHThbl, TPeOOBAaHUs IO CO3/IaHUI0 YEro-TO Ha KOHKPETHBIX
YPOBHSIX pa3BUTHS, (PYHKIMOHUPOBAHHS CO3JaHHBIX CHUCTEM. YeloBeK M CeMbs KaK CyOBEKT
[Tpupob! 10JIKHBI BOCOPUHUMATh PEaIbHOCTh HE Yepe3 MOJIEIH, a TAKOM KaK OHA €CTh. A 3TO TPy,
peanbHOCTh, 00BEKTHI, TPOLECCHI, TITYOMHHBIC 3HAHUS TPYAAIINXCSA MaccC, yCTpOUCTBO Mupo3aaHusi.

OTH CBOWCTBA OTPAXKAIOT AJITOPUTM JIeJIEHHsI — T'MIepKy0Oa Ha 3JIEMEHTHI B BOCEMb pa3 MEHbIIIE
CyHIECTBYOIMUX. DT mudpsI 3amemmarT codoit kaxayro mudpy u3 aecatu (01 234567 89).
Torna rumepkyd coctout u3 488 »s1eMeHTOB (BHEIIHAS 000JI0UKA, CO3/1aHHAs BOCHBMBIO
acummeTpuaHbiME Kybamu (5°) m mmoc ky6 3 6 (4° = 64) BnoxeHHBIA B 3Ty 06010uKy. Ero
pa3MepHOCTh TOXKeE APOOUTHCS U yBEeTHMUMUBaeTCs B 8 pas, u poBHA 512 371€eMEHTOB.

Torma pasmepnocts Tunepkyba Oyrner = 1000 snementoB (488+512). CremoBarenbHo,
runepky0d u kyo (puc.3, emuHMIa (QU3MUECKUX H3MEPEHHMH [UIMHA; IUIOMIA/Ab; 00BEM) HMeeT
onnHakoBoe koaudecTBo o 1000 351eMeHTOB, HO OHU pa3HbIE 110 MaclTady, 00bEMY, Y HUX pa3HbIi
¢uznyecknit 00bEKT, IO ero (hopMe U colepKaHHIo, TaK KaKk CO3/1aETCsl KOIJIEKTUBHBIM TPYAOM.

B 7TOM ciydae Kaxaslii u3 8 Ky6oB pasmepHOCTBIO 5° mpeBparaercs Toxe B 1000 >71eMeHTOB
(125*8=1000). Ilpu sTom KyO, mpu 3aBeplieHUU pabOT Haa (HU3NYECKUM OOBEKTOM, POKIAET
TUIepKy0, a THIEPKYO JpoOUT Kakablii snemenT ky6a 10° (1000 ). Takum o6pa3om B mporeccax
noJryyaercsi 0eCKOHEYHOCTh U BEYHOCTh. A 3Ta 6ECKOHEYHOCTh U BEYHOCTh PACKPBIBAETCS TPYAOM U
INIyOMHHBIMHM 3HAHUSMH JIIOJIEH, BEJIb OHU YYaCTHUKM IporeccoB. M Bc€ 3TO OpHeHTHPOBAHO Ha
CEeMbI0, YeJIOBEKa, YEJIOBEUECTBO, YEPE3 UX SHEPTHIO Ha CO3UIATEIbHBIN TPy, a €€ MOKHO COXPaHATh

[TosTOoMy, KOTZIa «TOPSTYUE TOJIOBBIY, HAYKA, CTPYKTYPHI BJIACTH U YIPABJICHUS — TFOBOPAT 00
YIpaBJIeHUU — 3TO YUCThIN BOABI a0cyp/a. YIpaBiaTh OECKOHEYHOCTHIO, BEYHOCTHIO U UX CPeIon
HEBO3MOXXHO. JTa Cpe/ia MOXKET Pa3BHBATHCS M CYIIECTBOBATH TOJBKO MPH CO3JJAHUN MEXaHH3MOB
camopasButus. [Ipr 3TOM ynpaBiieHue TPOUCXOIUT B UY>KUX U Uy X JbIX Ui [Ipupoas: untepecax. U
MpUMEP ITOMY YEJIOBEK, M €r0 MeXaHWU3Mbl (YHKIMOHAIHLHOTO CaMOYIPABJICHHUS, a Ha YpPOBHE
CO3HaHUs — 3TO MO/ICO3HaHME YenoBeka. imeHHo oHo onpeneneHo [Ipuposoit, a He yrpaBieHHEM,
WHTEPECAMH TOCTIOACTBYIOMINX KJIACCOB. YTPABIISATh MOKHO Ha HIDKHUX YPOBHSIX, JIJISI IOCTHKCHUS
COOTBETCTBYIOLIMX yIpaBieHUto meneil. He oIuH HCKYCCTBEHHBIM WHTEJUIEKT HE CpPaBHHUTCS C
Bcenenckum Pazymom, Pasymuoi Beenenckon Cucremoil. OTO BBIIYMKH M 4yXue MHTepechl. Ha
HUX 3WXKJIETCS PECTYIJICHUE CUCTEMbl KOHTPOJIS, U JIt0JIeH, BOBIEUEHHBIX B €€ paboTy.

YpoBeHb Pa3BUTHSA HAYIHO-TEXHUYECKOTO MPOTPEcca CETOIHS TOCTATOYHO BBICOK, TIPU 3TOM
HE3HAYUTEIIbHOE KOJIMUYECTBO JI0/IeH — MOTYT Ha JI0OJIKHOM YPOBHE TPOKOPMUTH YETIOBEYECTBO. DTO
Tak 1 npoucxoaut. Ho yxxe 1aBHO Hazpena CUTyalysi — CMEHUTh CUCTEMY paOCTBa, U IPUHYXKIECHUS.
He enuHuipl yepe3 mepapxuio BIACTh U JACHBIH JOJKHBI YIPABIATh, a BCE JIOAM JOJKHBI CTAaTh
TPYASUIMMHUCS U CIYKUTh €UHON LIeNT — «3aKOHaM YCTOMYMBOIO pa3BUTHS JKU3HNY.
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«WKums HA00 He padu moeo, 4mobwvl C1a0Ko cnamo U 6KYCHO ecmby»! «KUTh HAZI0 paju TOTO,
9TOOBI CITYKUTh 3akoHaMm JKuzuny». Cpena, ycinoBus 1 BO3MOKHOCTH, CO3/IaHHbIE COLINYMOM JIOJIKHBI
00ecCTIeYnTh: CEMbE, UeIoBeKY, Poxy —ycremnnoe npeTBopeHre B )XU3Hb MUCCUU U IPEHA3HAYCHHUS.
A 310 Oyzer BO3MOKHO B paMKax OTKpbIToro MO, korja oCHOBHBIM HCTOYHHUKOM DHEPIMU CTaHET
YMCTBEHHBIN TpyZ, WHGOpManus U TIIyOWHHBIC 3HAHMS JIOJEH, KOTAa MHTEIUIEKT B pealbHOM
BPEMEHH HAYHET UMHUTHPOBATh (PU3NYECKUE OOBEKTHI U PealibHbIM MUpP, BU3YyaJIbHO MPEJICTaBISThH
3TOT pecypc UMBHUIU3AIMN — UHTEp(dericoM B3auMoIeiCTBUs Jiroaei, Ponunbl, OTedecTsa.

[Ipu >TOM UMUTHUpPOBaHHAs PEALHOCTh MHUPA, €0 BHU3yajbHas cpela, INIyOMHHbIE 3HAHUS
OyayT co3laBaThb HOBbIE HCTOYHUKHM SHEPTHH, HOBBIE BHJIBI Opyauid Tpyna. OHHM TO3BOJAT
aBTOMAaTU3HPOBATH IPOU3BOJIUTEIIBHBIE CUIIbI YEJIOBEKA, M UEJIOBEUYECTBA HAa BCEX BPEMEHHBIX ATallax
pasBuTHs. U Tako# cpenoit Oyaer MaTepraTu30BaHHbI YMCTBEHHBIN TPy U 3HaHUs Jitoaei B 1O.

NMeHHO 3Ty 3a/1auy B paMKaxX BO3MOXHOTO U JIOJPKHOI'O — PEIIaeT OJ1H [ <
W3 YHUKQJIBbHBIX (C MOEU TOUKH 3peHus) 1o cBoemy [IpuponHomMy coaeprkaHutio
— Bnagumup Hukonaesuu bornaeB. OH, HECOMHEHHO, MBICIISIIIIMN YEJIOBEK. Y T MOMEHT
HEro He TOJIbKO CJIOBA, & KOHCTPYKTUBHBIA NOJXOJ, M0JIe3HbIE CcyxaeHus. OH MCTOPWE e soriAzs
13 T€X, KTO JIeJIa€T BO3MOXKHOE, I0JXKHOE U BakHOE. OH UCTUHHBIN CbIH MaTepu HpI/IpO,Z[bI u TBopua.

CTabWIbHOCTH B3IJISAZ0B, IIOCIEI0BATENBHOCT IEHCTBUN B HH(OPMALIMOHHOM I10JI€, CBOAKHU
npoOyKaaroT co3Hanue 4yenoBeka [Ipuponsr u Oonb 3a cyBepenuteT Ponunbl u OtedectBa. U 310
XOpomIo, Belb Heiau u 3aaadn marepu I[lpuponsr m TBopma — 3T0 TiaBHBIA (GpoHT. A ero
o0ecrneunBarOT UX CHIHOBbA U Jouepu. Beapb Takue moau kak bornaes B.H., ux Muoxectso B Poccun
u B Mupe. Onu getu [Ipuposs u 3Ha10T cBotO Ponay, OTeuecTBo. DTO pU3BaHHUE OBITH YEIOBEKOM

: qsﬁommmmﬂm A B JIIO00M CuTyaluud, B 3TOM CBLIHOBUI U noqepHeﬁ JIOJIT YeJIOBEKa Iepen
HEB B Teopuowm, [Ipuponoit. Ho, k coxkanenuro, BCe Mbl C pOAUMBIMU IS THAMH JIOKHOM

AKCHOMATHUKHU. Y KOTO-TO 3THUX IISITEH OOJIbIIE, Y KOT0-TO MEHBIIIE, a €CTh JII0JIU
4 LIEMKOM U3 POAMMOIO IISITHA JIOXKHOU akcuoMaTtuku. Ectb oOMaHyThIe, a ecTh
MIOCTABIICHHBIEC HA YCIYKEHUE CUCTEME KOHTPOJIA U TOTaJIbHOMY pabcTBy. TakoBa peanbHOCTb.

OtoMy crocobcTByeT cucremMa KOHTpois. OHa OectenecHas, MpEACTaBiIsieT COOOW KPYTO
HaBapHCTHIN «CYID» COLMYMA €r0 3rperopruanbHbIX CyIHOCTEW. OH HAIIOIHEH JIOXKbI0, HEBEKECTBOM
Tpyasmmxcs Macc. VM nepechliieHbl 04, UX AYIIH, 3PUPHOE [10JIe, aHTUHAPOAHbIE U IIPECTYITHbIE
CMU. Oto crapas ¢usnyeckas 000J0YKa INIYOMHHOTO M TOTAJIMTAPHOTO palOCTBa. €€ aKTUBHO
npeoOpa3yioT B iUppoBoe pabCTBO ¢ UCKYCCTBEHHBIM MHTEIIJIEKTOM OTIEPATUBHOTO YIIPABJICHUS.

DuU3nYecKUMHU OpraHaMH 3TOH CHUCTEMBI SIBIISIETCS COLUYM M €ro cpeaa. B Hell yepes BiacTs,
NeHbIY, YIpaBJI€HWE — JII0JIed MOopadboIaloT Te, KTO MPEeCTYNHbIM 00pa3oM 3axBaTHJI PECYpCHI,
TEPPUTOPUH, TOCYJAPCTBA, PEATM3YET CBOU IPECTYIHBIE 33aJa4Md 4YEPE3 CO3/JaHHYI0 MMM MOJEIb
SKOHOMHUYECKOTO (PYHKIITMOHUPOBAHUS HATHAIIMOHAIBHBIX IUT-TI00amuCTOB. JTO Kpail. Curyarius
CMEPTENbHO KpuTHUecKas. BiacTe 3apa3uiu mapasuramMu Bcex MacTed u BuaoB. M ecin nroau He
pear Mex1y coooi 3Ty 3aady Noa00BHO, TO y [Ipupoabl HET IAaHCOB COXPAHUTh LIMBIIIN3ALINIO
YeJIOBEK-Pa3yMHBbIH Kak cBOH cyObekT pa3BuTus JKuszHu. Eil moHanoOUTCS HOBBIA CYOBEKT.
YenoBeuecTBO, €CIIM HE CTOPUT B AJEPHOM KatacTpode, eciii He MO3HAET CYTH TEMIIOB Pa3BUTHUS
LUKJIOB TOKIECTBEHHBIX 3aKOHOB HMCTOPHYECKOIO pPa3BUTUS — IMPOM30MAET ouepesrHas CMEHa
TIOJTFOCOB, TIOTOIT — HEOOXOAMMO MMO3HATH M UCTOIB30BaTh Gopy [Ipupoast yucna 13.

Hyxen Counooprannsm HaJeln€HHbBIN pa3yMOM pPa3BUBAIOLIETOCS YEJIOBEUECTBA B TEIECHON
¢dopme. OH Oyner NPOTUBOMOJIOKEHHOW ACHUMMETPHUUYHON CTPYKTYypoll S(QHUpPHOTO TOJKa, IS
Pa3zymnoii Beenenckoii Cuctemsl u Beenenckoro Pasyma. 3agaua —passutue XKuznu B Mupo3januu.

I'maBras axkcuoma THO 3TO MCTMHA W COOTBETCTBHE €W YMCTBEHHOTO TpyJa JIOJEH
CO3JIAIOIINX M3/IeNTUsI HOBOM TEXHUKU U OOBEKTUBHYIO peaslbHOCTh. ba3upyercs 3Ta pealbHOCTh Ha
MMUTAN 00BEKTOB peaibHOTO MUpa, Ha WH(OPMallMK, YMCTBEHHOM TpYJie, INIyOMHHBIX 3HAHUSX,
Ha 3aKOHAX IO3HAHHBIMHU JIIOJAM, NPUPOAHBIX SIBIEHUSAX — BCE TO, YTO MCIIONB3YIOT JIOAU B
CO3HUIaTeIbHOMN IeATeNbHOCTH. basupyercs ucTuHa Ha TPEX CYIIHOCTAX, — HMX IVIaBHBIN U BCEOOIINH
WHBapHaHT. IPOCTPAHCTBO, BPEMsI, U PE3YJIbTAT, I'/I€ PE3YAbTaT — CO3JaHHBIA MaTEpHUaIbHbIA MUD.

[IpocTpaHcTBO M BpeMs CYIIIECTBYET B MaTepraibHOM Mupe. [IpocTpaHcTBO oTpaskaeT coboi
dopmbl U copepkanue 00BEKTOB. CTpPyKTypbl (OpMBI — 3TO MaTepualbHble 00BEKThl. OHHU
OTpaXKalOT pe3yabTaT TPyJa JIIOJEH, X 3HaHUs, AeATeNbHOCTh. CTPYKTYphI IPOLECCOB (BPEMEHH)
OTPAXKAIOT COZIEp’KAaHUE ITHX OOBEKTOB, a TAKXKE KU3IHEIEATSIBHOCTD JIIOCH, MX POJIb U BKJIA].

CTpyKTypbl IPOCTPAHCTBA U CTPYKTYPBI BPEMEHH CBA3aHbBI MEXly COOOH MPOCTPAaHCTBEHHO-
BPEMEHHBIM MEXaHU3MOM NpeoOpazoBanust. IMEHHO 3TOT MEXaHU3M PACKPBIBAET MPUPOILY MATEPHH,


http://www.skibr.ru/img/opr/IO.htm
http://www.skibr.ru/img/opr/IO.htm
http://www.skibr.ru/img/opr/TIO.htm
https://youtu.be/uPI76FBF4f8
https://youtu.be/1ZopS4_vduE

e€ yctpoiictBo (pusuky). OH ke paboTaeT U B 00JaCTH COIHMATBLHOTO BOCIIPOM3BOJICTBA TOBAPHOM
MPOIYKIIMH U MO3BOJISIET BUAETh U PACKPBIBATh (PU3UKY COLIMYMA WIIA €r0 IPUPOY.

OcnoBa no3unuu THUO 370 3HEprus, 3aTpaynBaeMasi HA YMCTBEHHBINA TPy, HHPOpMAIIHIO,
3HaHUSA. DTO €AUHBIM, W HAa BCE CIIy4Yau J>KU3HHU, KPUTCpUM. (PU3NUYECKON, MHTEIICKTYaIbHOW W
MPOKUTOYHBIA ONTUMYM. DHEPrusi Ha YMCTBEHHBIM TPyJd W 3HAHUS B 3TOM CBA3M IO3BOJIAJIA
II0Ka3aTh, YTO 3aTPAThl HA CO3JAHUE CTPYKTYpP NPOCTPAHCTBA BCET1a KOHEUHBI, a Ipu pa3Butuu HTII
— cTpeMsTCa K Hyno. VMIMEHHO MO3TOMY CTPYKTYphl MaTepuu B PEaJbHOM MUPE COCTABJISIIOT
npumMepao 5% (B.A. PybakoB, «Temnas mamepus u memnas suepeus 60 Bcenennoiiy). DHeprus,
3aTpayeHHasi Ha MPOLIECCHBIE CTPYKTYpPHI (BpeMs), UMEET MPOTHUBOIOIOKHOE HYJIIO 3HAYEHHE —
O6eckoHeyHOCTh (o0). CTpPyKTYphl €IMHHUIl M3MEpeHUs (U3NYECKUX OOBEKTOB M HMX IPOILIECCOB
MOATBEPKIAI0 3TY UCTUHY. TPy U 3HAHUS B IPOLIECCHBIX CYITHOCTSIX OECKOHEUHBI U BEUHBI.

B o6mnactu nesTenbHOCTH 0 — 3TO Ta PeaabHOCTh: Pa3rOBOPOB, MBICIICH, JIKU, U IPOYUX
TEXHOJIOTHI MPOSBIEHUS JHI], U COOOIIECTB (COLIMYMOB) HE MPOYb MOKUBUTHCSA HA Mapa3zuTapHOU
cTe3e pa30osi, BKIOYAs YIpaBJIEHHWE O] JDKUBBIMHU JIO3YHTaMU MPHUKPHIBAIOIIMMU OaHIUTU3M U
MpEeCTyIUICHUs U 0€3 HaJIU4Msl Ha TO IUIAHOB U IeJienojaranus. 1o npecryruieHus nepen [pupoaoi.

Xopomio paboTaeT 3TOT YPOBEHb MPECTYIUIEHUH Ha CTPYKTypax CIHUSHHS: MHJIATAPHU3M;
¢bamm3m; kosradopaoHu3M. 11t 3TOro BCEro JUIIb HaJl0 — JBE BEIIU: AEP)KaTh JIIOJCH B HYXKIIE;
MOIKapMJIMBATh UX M HAMPABJIATH HA 3aXBaT, MOPAOOIICHHE TPYIAUINXCA-BIaIeIbIa pecypca sKU3HH.

B aroii cBsazu akcnoma TUO «Mctuna» onpezenena kak: «McTuHa — 3T0 TO, 4TO B jiesiax,
MBICJISIX M TPy/Je Jrojaeid, B 0eCKOHEeYHOH 00/1aCTH MHTEJIEKTa (NMPOUEeCCHbIX CTPYKTYp) —
npuoodperaer (PU3NYECKYI CTPYKTYPY 00bEKTOB WJIM ITO H3/Ae1He HOBOM TEXHHMKH U T.1.». B
MIPOTUBHOM CIlyyae 3TO, KaK MpaBWiIO, JIOXKb M Tpara BpeMeHU. Ho yuuThiBas TOT (akT, uTO
¢dusnveckoe M3JENUEe MOXKET IONIYYUThCS 4Yepe3 UIMTelbHoe Bpems. Ilpu sTOM OTCyTCTBHE
pe3ynbrata obecrneunBaeT TeXHUKA JDKHM, a OAHAMTHI M MPECTYMHHKU YCTPAWBAIOT ISl cels |
MMOCOOHUKOB Tpabexa — «KPACUBYIO )KH3HBY». B 3TOM Oe/ia 4emoBevecTBa, U KpoBaBasi peabHOCTD.

OpnHako yMCTBEHHBIH TpyJ M TIJIyOMHHbIE 3HAHUS JIOJEH IpeBpalléHHbIE B CTPYKTYpPY
npoctpanctBa-CKUBP u ctpykrypy Bpemenu-CTKC (ocHOBa OTKpPHITOrO HH(GOPMAIMOHHOTO
o0111eCTBa, OHA MPEACTABISIET PeaIbHBIN MUP BU3YAIbHO Y€pe3 CTPYKTYPhI: 3HAHUSL, SHEPT UL, OpYIUs
TpyZla HOBOTO THIIA H T.J.) MO3BOJISIOT aBTOMATU3UPOBATH MPOU3BOIUTEIIBHBIC CHIIbI YEIOBEUCCTRA.
OHM BU3yaJbHO OTOOpaXaroT (U3UKY MaTepud M (U3UKY COLMyMa Ha MH(OPMAIMOHHOM IIIaHe
MaTepUuaIN30BaHHOTO HHTEIUIEKTa. OH SBISETCS pe3yabTaTOM: Tpy/aa, 3HaHHM. B 11e110M 3TOT pecypc
€CTb JIOCTOsIHUE TpyaaImuxcs Mace, [Ipupoasl, TBopua, — a 110141 TOJKHBI CIIYKUTh UM.

Onnako HazBaHHBIN pecypc MO, X0Tst 1 OTHOCUTCSI K 00JIACTH MHTEJUIEKTa U OECTEIECHBIX
CYIIHOCTEH, ABIsieTcs HHPOpMaLrei, 3HaHUSIMH, YMCTBEHHBIM TPYAOM U OECKOHEUHON MPOLIeCCHOM
CYUIHOCTBIO. DTO CTPYKTYpbl M alNTOPUTMbI NMpOCTpaHCTBa U BpeMeHU. Ho oHM oTinyaercs ot
3(UPHBIX CYIIHOCTEH, TO YTO ecTh OecTenecHas U MPOTUBOMNOI0KEHHAS YaCTh CTPYKTYp MaTepuu.

OrperopuanbHble CYIIHOCTH, KaK 0a30BbIE€ AIEMEHTHl TAKOW CTPYKTYpPBI, XOTS U SIBISIFOTCS
KJIIOYEBBIM 3BEHOM PA3BUTHUS KM3HM, HO OHUM HE MOTYT OBITh MaHaleeil 1 UCTOYHUKOM pPELIeHHUs
npobneM 3akoHOB Mupo3nanus. ITO BCETo JUIL OecTenecHas COCTABIISIONIAs, KOTOpast SBIISETCS
HEOTHEMJIEMOH MTPOTHBOIOIOKEHHOM CYIIHOCThIO MaTepHalbHOTO MUpa. J{J1s yenmoBeka 3Ta 06acThb
KpaiiHe oracHasi, OHa He TepHHUT JaXe MEJIKUX OTKJIOHEHUN OT UCTHHBI M >KECTOKO HaKa3bIBaeT
KaX/10T0, KTO BKJIMHUJICS B 9TH 3amlpeTHbIe 1anu. EcTh qroau u o6nact OIM3KHe K 3TUM PecypcaM.
Mauio Toro *u3Hb NOCTPOEHA HA BOXKEHHBIX APYT JIpyra MPOTUBOMOIO0KEHHBIX CYIIHOCTSIX TeJIECHON
(MatepuanbHOil) U OecrenecHOU (3¢pupHON, MHOOPMAIMOHHOM...). DTO CKPHITO B (QYHKIHIX
KU3ZHENEATENIbHOCTH, B ycTporcTBe Muposaanus. M 3T0 mo-pa3HOMY HpPOSBISIETCS B BEKaX.
Hanpuwmep, OpiBiast B Poccuu nporpamma noj aruoid B/4 10003, a B CLIIA «3BE3aHbIe BpaTay. 310
BONIPOCHl JanbHeBHIeHUs, 330Tepuku [ICU-dakTopsl u mpouee HemszBecTHoe. OHM pealibHbI U
cymectBeHHBI. OO 3TOM s roBopui B craThe «Punocodus Oynymiero». /laHHas craTesi BbI3BaHA
kHuronl «Tatinble IICHU-Botinbl Poccun 1 AMEPUKH OT BTOPOM MHUPOBOM BOWHLI JIO HAIITUX JTHEN.

[To3Hanue 3TOr0 «3(UPHOr0» YPOBHS MPOSIBISIETCS Y MHOTHX JIIOAEH U TOXKE MO-pa3sHOMY Ha
(GU3NIECKOM M MHTEIUIEKTYaTbHOM YPOBHAX. DTO MOXKET OBITh IMPOSIBICHO KaK F'eHUI Ha (PU3NYECKOM
YPOBHE, a MOXKET OBbITh B BUJIE Japa B3aUMOJICHCTBHS Ha YPOBHE CO3HAHMs (IIOCO3HAHUSA) pa3HbIX
BUJIOB U THUIIOB, HAIIPUMEP, IKCTPACEHCOPHBIE B3aUMOJICHCTBUE, TalIbHEBUIEHUE, d(DUPHOE BUICHHE
C MOMOILBIO IIATH YyBCTB YEJIOBEKA HAXOSAIIMMHUCA B MTOJIEBBIX CTPYKTYPax M MO3TE YEIOBEKa.

Ho rnaBHOe€, 3TO €1MHCTBO TPEX cUCTEM CBA3M ¢ Beenenckum Pazymom: neBoe nomnyuapaoe
MBILIUIEHHUE; MPaBONOIyIIApHOE (KOpa OOJBIIMX MOJYIIApHi, HEOKOPTEKC); W MO3BOHOYHUK TaK
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HasbIiBaeMas numbnueckas cuctema mno3BOHounuK, rie 03BYKa=a30yka. UenoBek —3T0 HE TOJIBKO
¢dbusmgeckoe Teno. Kak u 3emiis B uonocdepe, uenoek —a31o O B O, Uiy 1iesoe B 1esioM. Bee opransr
YYBCTB B (DU3MUYECKOM TeJIe JIOACH, €CTh U B GPU3NUECKUX MOJsAX. [Ipnuém oHM acCUMMETpUYHBIE, T.€.
00BEMHO MPOCTPAHCTBEHHBIE, FOJIOrpadUUHbIE. DTO HAMIISIHO JEMOHCTPUPYET €AMHULIA U3MEPEHUN
o0béma «kyO». [1o-3BOH-ounnk nomken 3BoHuTh B eHTp O3BYKM=A3BYKU unu peun. 3t10
BO3MOYXHOCTH 4eJIOBEKa 110 HUCIIOJIb30BAHUIO TMSATH YYBCTB HAXOASIIUXCS OJTHOBPEMEHHO B TEJIE U B
nojie. B 3TOM LENOCTHOCTh M OOBEKTHBHBIE BO3MOXXHOCTHU: JaJIbHOBHJICHUE, NaTbHECIBIIIAHNE,
yMEHHE MOAHATHCS HaJl CO00M, BUJETh 3a TOPU3OHT, U cedsl Kak neMeHT Beenenckoro Pazyma.

MoxeT OBbITh TENeKHWHE3, TeNenaTHs... DTO MOTYT OBITh HEKOTOpble HMH(POPMALMOHHBIC
KaHajbl CBSI3U C BceleHCKkuM Paszymom. Takoil mpumep y MeHs ectb. D910 Cepreii BacuibeBuu
Manaposckuii. OH neHCuoHep, coTpynHuk OwmBied B/4 10003, umeer npsiMoit HHPOPMAITMOHHBIHA
KaHaJ ¢ TeM caMbIM OectenecHbIM Beenenckum PazymoM, kak OH rOBOPUT — «C HHGOPMATOPOM.

[To3Hatk 3TOT pecypc U 00JacTh PAa3BUTHUS )KU3HU B OJUHOYKY HEBO3MOXKHO. 3/1€Ch HYKEH
CTPOTO KOJUIEKTUBHBIN: MOJAXO/, TPy, 3HaHus, Pasym, co3Hanue u oco3Hanusi. Beap marepun 6e3
MIPOTHBOIOJIOKEHHOM el COCTaBIIONIEeH N0 (OecTeNecHO! COCTABIAIONICH) HE OBIBACT.

Crour 00paTMTh BHUMAaHME B STOM 4YacTM Ha BMAEOPONMK «Kax
soccmanosums 3perue» (Hypaan Mypatkann). JlaHHBINH METO — 3TO CHHTE3
OTIbITa YEJIOBEYECTBA U IIIyOMHHBIX 3HAHWM B 00JacTU TAaMHCTBA €AMHCTBA
KOCHOM MaTepuy U NPOTUBOMNOJIOKEHHOTO e TI0JIs S3PUPHOI MaTepuH. )

Oty no3unuto Hyprnana s cuntaro 0ObeKTUBHOW U MPaBUILHOMU, Tak 1o >kxu3Hu [Ipupona u
Mupo3nanue (UM KTO TaM Y HUX €CTh) MHE HEOJAHOKPATHO JEMOHCTPUPOBAJIa 3TH BO3MOKHOCTH. U
OHM HE BBIIYMKA, HE WIUTFO30PHOCTH, HE yTOMHs. DTO PEalbHOCTh, KOTOPYIO JIIOJIU HE 3HAIOT, HO
KOTOPYIO aBTOMaTHYECKH UCIOJB3YIOT KaK OM(YHKIMOHATBHBIE BOZMOKHOCTH JKU3HU.

Mory OTMETHTh HECKOJIBKO MMPUMEPOB KOTOPBIE OTKPHIBAIKCH MEPEI0 MHOM

e TakTtunpHOE 3(pUpHOE BUIECHHE Yepes JIAAoHU. DTO OblI0 B MypMaHCKe, KOT/Ia 51 €Xall Ha CBOEM
Mocksuue 408 (MOCCO «Cesep») no JlenuackoMy npocnekry. HeBo3MokHO 00BbSACHUTD, HO
JepKach 3a pyib g Hauald «BHJETh» HE MOHSATHO KaKUM YyBCTBOM 4epes3 JIaJIOHH BCE JIETaIH U
TOHKOCTH aBTOMOOMJISI K&KIYIO €ro JeTajlb U B TUHAMHUKE, KaK paboTaroT MOpIIHS, KJanaHa. . .
BCE 10 MeNlouu 00bEMHO U 3puMo. Pu3nyeckn Takoe HEBO3MOXKHO, HO 3TO BH/JIEJ, UyBCTBOBAJ U
omtyman s. Y 3To 661 HE COH, a peaibHOCTb.

e B ToXe Bpems 3Ta 4yBCTBUTEIHHOCTh ObliIa Tiepe/iaHa Ha J1aza. 3peHue Toraa osu1o 1, u BApyr
OHO ycunuiiock, HaBepHoe 10 500...1000 exunu. @U3NUECKU TaKOe HEBO3MOXKHO, HO 3TO OBLIO
YTO-TO U3 (U3KMKHU CO3HAHUS U APUPHBIX NoJiell. Bunets s ctan 4é€TKo M B AETasAX MPUMEPHO
KaK IPYM MHOTOKPAaTHOM YBEJIMUEHHUH, HE TOJIBKO MPUOOPHI, TOPIEY — HO M MEJIKHE YaCTUUKU
npoberatonero acdanpra noporu. [lpuuém Bunen Bc€ oanHakoBo Ha Bce 180 rpagycos 0e3
Kakoit Ob1 TO HU ObLTO (poKycupoBKU. [Ipoesrxkast MUMO pbIOHOTO Mara3nHa, OOKOBBIM 3pEHUEM B
OKOIIIKO 5 BUJIEJ 4TO TaM IPOUCXOAUT. Buien kaccupa-npoaBia 1 *KeHIIUHY-TOKYyaTes, BUIe
KYIIOPBI JIEHET KOTOPBIMHU OHU PACCUUTHIBATIACH U TaK, Kak OyaTo s cTosu psitoM. Ho st mpoesxan
[0 Jopore MUMO, IpUUEM Ha CKOPOCTH M HaXOAWJIach 3Ta KapTHHA MpuMepHO K 90 rpaaycos
(uncTo GOKOBOE 3peHHE, HO OHO COOTBETCTBOBANIO, Kak OyITO Ha 3TO s CMOTpEN IMpPsIMO U C
paccTostHUSI He O0Jiee METpa, HaCTOJIBKO OblIa YETKOW KapTHHA).

e [lpu ureHuu crenuaTbHON TEXHUYECKOM TUTEepaTypbl 0ObEMHON U CIIOKHONW — 4 MoiMan cedst
Ha TOM, YTO BMECTO KHMIH, CTpaHHII, OYKB, CXeM — sl CMOTPIO BUJCO(DUIbM IPU 3TOM HaJell
OBICTPO MEPETUCTHIBAET CTPAHHULIBI, a MEpPelI0 MHOM KuBas U (QYHKIHMOHUpYIOIas Oobllas
cxeMa coOpaHHasi M3 BCEX OMHMCAHHBIX B KHUIE€ MOAYJIEH M OHA CXEMHBIMH 0003HauEHHUSIMH
COCTAaBJISIFOLIMX TOKOB, HAMPSDKEHHUH, YaCTOT — (DYHKIIMOHUPYET KaK KuBast (3TO BUACOPHUIBM).

e I3 obnacTu YTeHMsS: YUTACllb... U 3pUMO BUAMIIb yBJIeKaTeJIbHOE HanucanHoe. Ho rmaBHoe B
KaKOW-TO MOMEHT HayMHaelllb YyBCTBOBAaTh aBTOpPa, BCE €ro SMOILMU BBICOKOIO YpPOBHS,
HACTPOEHHS. .., COMYTCTBOBABIINE aBTOPY M BPEMEHH (PajoCTh, yTHETEHHUS, TOCKY, IpOYEe. .. ).

e [lpu mpocmotpe (oTo..., BAPYr BO3HUKAET SMOIMOHAIBHBIA OKPAC YHEPreTHYECKOro Moisl
00CTaHOBKHM BOKPYT TeX coObITHI. YacTo M3 ogHOM ¢oTorpaduu mpocMmarpuBaercs 10 8 — 16
IIT., COMPOBOXKIAIOMIUX COOBITUS pAoM. UTo 3T0 Takoe? D10 3(hupHbIE CYITHOCTH U MO3T.

e He Mory He OTMETUTH OJHY U3 NEPBBIX CUTYaAIUH, CBA3aHHBIX C IEPBBIM KypeHHeM. Mbl ObUH
MEJIKUMH MalaHaMmH, JIETOo. BApyr ko MHe 3axondT ABa TOBapuila, celdac yxke: ['opaees
Amnaronuii TapacoBuu u CaBkuH Jleonun [leTpoBry — U TOBOPAT y HAacC €CTh MaxopKa U raszera
noiaém mornpobyem mokyputh. [Ipubexamn Ha peuky Cox (bemapych, Oxopb), cenmu moj
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HeOobIIMM 00phIBOM M TouIs, BUAEBIINH, KaK €ro e KPYTUT CAMOKPYTKH, OTOPBAJ Ta3eTy U
CZeIaN TO, 4YTO MOXKHO KypuTh. M BoT nnpouecce nomeén. ITopoxrim, Tons noTsHy:m, 3aKamisics.
BropeiM Hauan npoboBatk JIEHbKA — 3aKaIIISIICA, TPOCIE3UICA — XOTS U 3aTSHDKKON ATO HEb3s
ObU10 Ha3BaTh. J{o11a ouepeb 10 MEHs: BUJIS, KaK OHH HEJIETIO 3aTATUBAINCh — s c/ienal 6onee
JUIMHHYIO 3aTSKKY... IPOTUBHO, HENPUATHO, HO s CAEJIAJ BBIIEPKKY, 3aTaWJl IbIXaHUE, I0TOM
BBIJIOXHYJI, CIUIIOHYJ U CAMOKPYTKY Opocui B BOJY PEKM, KOTOpas IOJAXBaTuia €€ IoHecia
3akpyuuBas. [Ipu 3TOM ckazan rpoMko, Bciayx U yoexaéHHo «Kypures s Gojbmie He Oyay
HuKoraa». K uemy 4 srto, rae 3nech 3¢pupHas cylmHocTh TOHKOro nojst Obitusa? MHTepecHoe
IIPOUCXOAWIO I103KE HA IPOTSKEHUM BCEH KU3HU: JIETCTBO, IOHOCTb, B3pOCias KU3Hb... B
pa3HBbIX CUTYyalUsAX, KOMIIAHUAX, TOPOJAX. .. TJ€ IPOUCXOAMIIH CIIydau ¢ KypEHUEM, BBIITUBKOMH,
0COOEHHO KOrJia B BUJIE€ FOPJOCTH, HEKOTOPBIE TOBAPULIY — HA 3aKypHU...: IPeJlaraal BCeM, a
MHe HHMKorja. MHorza s 3amaBan BOIpOC, a MOYEMY Thl HE mpezlaraciub MHe...? ToBapuig
TepsUICs, OKUMAaJ IIeYaMH U TOBOPUII — ThI K€ HE KypuIllb? Sl TOBOPUJI Thl MEHS HE 3HACIlb,
HE BU/JICJI, MbI K€ HE3HAKOMBI. .. Y 3TO TOKe CTPYKTYpBhl U3 00J1aCTH 3(PUPHON CYIIIHOCTHU MOJIEH.
e Takux npuMepoB MHOro. OHM €CTh y KaXKJI0T0, 1 OHH CBOU. A 3TO TOBOPHUT, YTO BCE MbI JIHOIU
[Tpupoast u TBOpHIA cO CKPHITHIMU TIIYOMHHBIM BO3MOXHOCTSIMH. HO commym, ero juuepsl u
CUCTEMA KOHTPOJIS IIOCTPOECHA HA ATPETOPUAIBHBIX CTPYKTypax — JIeNarT cBo€ aeno. M ato
JIeNI0 JISKUT HEe B O0JIaCTH JIOOsIEel ceMbU, (OPMHUPOBAHUS JTUYHOCTH — OHA, KaK MPABHUIIO
0a3upyercss Ha SMOLMOHAIBHBIX CYHIHOCTSX OaHIIOIaHOB, Mapa3uTU3MeE, JIeHbraX, BIACTH U
JIOJISIX, BOBJICYEHHBIX B 3TOT «KYJIEID», U 00CIYKUBAIOLME UHTEPECHl HA3BaHHBIX Mapa3UTOB.
OTO NPOUCXOIUT U CeMUac, B COBPEMEHHON CUTYallMH, KOTAA 3TH NPECTYITHUKH B3sJIM KypC Ha
OKOHYAaTeJIbHOE, ITyONHHOE YHHUYTOXKEHUE Pycn 1 pycckux. A «diuTa MUpay CIIY)KUT UM B STOM.

HNudpopmannonnas u 3¢upHasi 6ecresiecHbIe CTPYKTYPHI.

WNudopmanroHHas CTpyKTypa sIBISIETCS OECTEIIeCHON, OHA TIO3BOJISIET CO3HAHUIO Yepe3 IIEHTPHI
BOCIPUATHS OTOOpakaThb MaTepHalibHble OOBEKTHI peanbHOro mupa. Bcé€ 1o mpeobpasyercs B
CUTHAJIbl BOCIIPUATHUS 0ObEKTUBHOM pealbHOCTH, QYHKIIMOHUPOBAHUE TEJIa YEIOBEKa, B YIIPaBICHUE
B3aUMOJCHCTBUEM, IPUHATHEM PEILICHUHN B IPOLECCE )KU3HU, BO B3aUMOJEHCTBHE JIFOACH B COLILYME.

biokx TeXHUKO-TEXHOJIOTMYECKOT0, HAYYHOT'0, MUPOBO33PEHYECKOT0, PUIOCO(PCKOTO BUACHUS
YCTPOMCTBA CTPYKTYP BKJIKOYAsk KOHUEMIUIO MATEpUAIU3ALMK TPY1a U 3HAHUHN B paMKaX OTKPBITOIO
MH(OPMALIMOHHOTO OOIIECTBA MO3BOJISIET CO3/aTh HMHTEUIEKTYaJIbHBIM pecypc. DTO CTPYKTYpHI
IIPOCTPAHCTBA U BPEMEHM. OTO NPEBPAIICHHUE 3HAHMNM TPYISAIIMXCS, UX YMCTBEHHOIO TpyZAa B
BUPTYaJbHbIE U BU3YAJIN3UPOBAHHBIE IO (POPME U COJIEPIKAHUIO0 OOBEKTHI pealbHOIO MUPA.

Jns stux nenert emé B BIIK CCCP Opimnt co3nansl cTpykTypsl: mpoctpancTBo-CKUEBP u
nporeccHas cTpykrypa Bpemsi-CTKC. IMeHHO OHUM MO3BOJISIFOT CO3/1aBaTh HOBBIE BUIBI OPYAHIl
TpyZa, UCTOYHUKU SHEPIHH, MHPOBO33PEHYECKYI0 U (HIOCO(CKYI0 TEXHHKO-TEXHOJIOTMUYECKYIO
cTpykTypy oTkpbiToro MO. Ero cyTs MaTepuanu3anus nHGopMaluu, 3HaHUIH 4eJI0BeYecTBa Bo 0Jj1aro
CIIy>KeHHMs 3aKkoHaM JK13HHM, co3gaHue cpelibl, yCIOBUM U BO3MOYKHOCTEN AJIs ATOM LIEJIN.

Bcé aTo mo3Bonut B urore co3park CoumoopranusMm. VIMEHHO OH OyJeT akKyMyJIHUpOBaTh
HHTEIUIEKT: pa3yM, Ha OCHOBE MEpBI, CO3HAHHE, HA OCHOBE 3HAHMM LI€JIOr0; U OCO3HAHUE, HA OCHOBE
BUICHUA TUHAMUKH PAa3BUTHS U 3aKOHOB Muposnanus. IMeHHo B 3TOM cyTh 1 ocHoBa MO, TexHuka
CITy>KE€HHsI LIMBUJIM3AIlUHU YeloBeK-pa3zyMublil [Ipupone, TBopity, no3Hanue riryoun Mupo3aanus.

Taxum 00pa3zom MaTepuanM30BaHHBIA YMCTBEHHBIN TPy U ITyOMHHBIE 3HAHUS Y€IOBEYECTBA
CTaHyT MaTepUaIbHOIN COCTABIISAIONICH MHTEIEKTa, a IPUPOAHas d(UpHAs YacThb, STPEroprualibHbIC
U TIPOYHE CTPYKTYPHI OyIyT MPOTUBONOIOKEHHBIMU CYIITHOCTAMHU K MaTEPUATU30BaHHbIM 3HAHUSIM.

BoiBoab! o Gpu3nyecKoil BeJJMUYMHE eJHHUL H3MepPeHHs 00beKTOB MaTepHaIbHOI0 MHPa

Ky6 puc.3 xak pusudeckasi CTpykTypa reOMETpHUECKUX MapaMeTpoB MaTepruaibHOro 00beKTa
B €IMHCTBE C IPOIIECCAaMH CTPYKTYpPaMU CO3JAIOIIUMHU 3TOT 0OBEKT UMEET CTPYKTYPY BIIOKEHHBIX
JpyT B Apyra CAHMMETPUYHBIX MATH KYOOB M aCCUMETPUYHBIX BOCBMH KyOOB OepyIInx CBOE HaYaio
U3 BEPIIMH U BKIIOYAIOLINX B €0 10 MATh aCCUMETPUYHBIX KyOoB. OHU npecTaBlieHb! B Ta0u. 1.

Tabmnma 1.
Ne CuMMeTpUYHBIH KY0 Pa3mep, [{udpposoii| Accumerpuunnie ky6u1 | Hupposoii
n/u (pazMepHOCTE, N°) mT. Kopenb | (8 wr., pasmepHocts, n°) | KOpeHb
1 2 3 4 5 6
1 | Hudposoiipan0123456789,10° | 1000 1 13=1(0, 9) 1
2 | Ludposoiipan 12345678, 8 512 8 2°=8 (1, 8) 8
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3 | Ludposoii psin 234567, 63 216 9 33=27(2,7) 9
4 | Hudposoii psg 3456, 43 64 1 43=64 (3, 6) 1
5 | Hudpposoii psn 4 5, 23 8 8 53=125 (4, 5) 8

W3 Tabnuiel cneayeT: KyO cOCTONT, HAYMHAS U3 LIEHTPA, U3 MATH Ky0oB. OHU BIIOKEHBI IPYT B
npyra. JInmuHa ux CTOpOoH UMeeT Y€THhIE 3HaueHue, 31o udpsr: 2; 4; 6; 8; 10.

OTH ATh YpOBHEH KyOOB 00pa3yrOT HEPAPXHIO CTPYKTYP 00BEKTa, MPOIIECCOB €TI0 CO3/IaHus.
OTO MyTh ONTHUMAJBHBIX PEIICHUH M TO3HAHHE. CTPYKTYp, (OpM, U MPOLECCOB, CO3TAIOIINX
00BEKTHI. DTH MPOLECCHBIE CTPYKTYPBI €CTh — CYTh BPEMEHH.

O0BeKTHI CYylIECTBYIOT BO BpeMeHHU. Bpemsi cymecTByeT B o0bekTax. Marepusi, ;Ku3Hb 1
Mupo3aganue — 3TO CyTh JABHKEHUS] SHEPruu MNoJs 3(pupa, U3 KOTOPOro POXkKIaercs B
TeMIIEPATYPHOM I10Jie BellleCTBO U NPOTHBOMO0JI0KeHHOe eMy 1oJie. OCHOBBI 3(hupa pacKphIBaeT
@unocodust 1 MeTONOJIOTHS d(HUPOAUMHAMUYECKOTO €CTECTBO3HAHUA «MOAEIMPOBAHUE CTPYKTYP
BEIIIECTBA U I10JICH Ha OCHOBE MPECTaBICHU# 0 ra3onoa00oHoM sdupe» (Arrokosckuii B.A.).

WHBapuaHTHI: IPOCTPAHCTBO, BPEMs, MATEPHsl, SHEPTHS U JBM)KEHUE — 3TO TJIaBHAs aKCHOMa
TUO, HO OHa 10Ka3yeMa CBOEH MPOCTAaTON U OUEBUIHOCTHIO, BHITEKAET U3 CYIIECTBA KU3HU.

Crpyxkrypa xy6a 10°=1000, BKTIOYaeT BOCEMb BepIIMH — 3T0 HUMPH 0 1 9 1O YeThIpe MTYKHU
kaxkaas. LHudper 0 9 0003HaYaOT AMAroHAIU IIECTH KBAJIPaToB (CTOPOHBI) KyOa. DTO CTPYKTYpPHI
wiomaan. M nudpsl, ¥ KBaApaThl —3TO XapaKTEPUCTUKA E€IUHMIBI M3MepeHus riomaau. OHu
opToroHanbHs! Apyr apyry (90°), packpheIBaroT OCHOBY, B3aHMMOCBS3aHHOCTD, B3aUMO3aBUCHMOCTb,
B3aMMOOOYCIIOBIIEHHOCTh XapaKTEPUCTHK M CBOWCTB OOBEKTOB MaTEpHAIBHOTO MHpa, UX (popMm u
MIPOLIECCHOTO COJIEPIKAHUS, PEATU3yeMOro Ipy CO3AaHUU, TIPOM3BOACTBE, IKCILUTYaTalllH, TO3HAHUH.

Mexny mudpamvu 0 u 9 (12 p€dep) maxomurcs udposoid psig 1 23456 7 8. Ot uudpsr 0 o
Bo3pactaer. OT mudpsl 9 — yoObIBaeT. 13 kaxxnoii Bepmmubl Kyda (1udpst 0 9) mudpoBbie psabl
00pa3yIoT BEKTOpa JEKapTOBOI CUCTEMBbI KOOpAMHAT. TakuX CHCTEM BOCEMb: 4 — BO3pPACTAIOIINX
(ot 0); 4 — yoObiBaromux (ot 9). Kaxxnas Takas cucreMa KOOpIMHAT MMEET TaKKe W 4YeTBEPTHII
BekTop mudposoro psga 0 123456 7 8 9 (Bo3pacraromuii wiin yOBIBAarOIINiA), 3TO TUAroHajIb Kyoa
(10%). Tpu OpTHI CHCTEMBI KOODAWHAT MMEIOT EAMHWYHYIO JUIMHY, a JHaroHaab Kyb6a, XOTsd eé

o6pazyeT ToT ke 1HppoBoit psax «0 123456 7 8 9» — nMeer JuIMHY KopeHb 3 3 (v/3). DTo 1 ecTh
€IMHUIIBl U3MEPEHUs JIMHBI U 00bEMa PU3UUECKOro 00bEeKTa, HO BhIpakeHHbIe Hppamu. B aTom
MIPOSBIISIETCS. €AMHCTBO CBOMCTB M XapaKTEPUCTUK MaTE€pHabHOTO O0BbEeKTa M Lu(p, HA OCHOBE
KOTOPBIX pean3yeTcs AesTeNbHOCTh JII0JIeH, NX 3HaHUs, THPOpMaLus U To3HaHHe MUpO3/1aHusL.

Kaxxapiii U3 maTH Ha3BaHHBIX CUMMETPUYHBIX KyOOB 0a3upyeTcs Ha BOCbMH aCCUMETPUUYHBIX
KyOax, Oepymux cBo€ Havyana u3 Bepint kyoa 0 9. YeM Bbllie ypoBeHb CUMMETPUYHOTO Ky0a, TeM
OoJbIIIE pa3Mep aCCUMETPUYHBIX KYOOB. VX cTpyKTypa B KyOe (8mr.) IpEICTaBlIeHa IIAThIO chepamiu.

B Tabnuue npencraBiaeHsl HUQPOBbIE KOPHU MO KAKAOMY U3 MATH CUMMETPUYHBIX KyOOB M
MATH ACCUMETPUYHBIX KyOOB, Oepymux cBO€ Hayaio u3 BochbMu BepiuH Kyoa 1000 s71. VIx BepmmHbI
00pa3yroT AuaroHanu Kyoa. OHM ke SBJISAIOTCS BEpIIMHAMU CUMMETPHUHBIX ISITH KyOOB (pa3Mepsl:
2 4 6 8) u onu xxe BMecTe 00pazyroT mudpoBoi psag «0 1234567 8 9». A uudpsl u ux psabl
OTPaXKarOT CBOICTBA U XapaKTEPUCTUKU (PU3NUECKOTO 0OBEKTA.

[Ipu sTom nudpossie KOpHU psina Udp, 00pa3yrOIIUX CTPYKTYPY KyOa U €ro yHUBEpCalbHYIO
Mepy 00bEM. OH BKIIIOYAIOT IPYrHe FTe€OMETPUYECKHE eIMHULIBI U3MEPEHHUS, PACKPhIBAET aJITOPUTMBI
1 XapaKTEepPUCTUKH, CBSI3aHHbIE (PU3NUECKUMU NU3MEHEHUSIMU, 3aKOHAMH NpeoOpa3oBaHusi, cM TabII.

KosanuyectBo nndp B Kydax CHMMETPHYHBIX H ACCHMETPUYHBIX CTPYKTYP, Ta0J1.2
Tabmwnma 2.

CummeTpuuHble Kybbl (5wWT), Konnuectso undp B Kybe | AccumeTpuuHbie Kybbl (No BeplinHam, 8wT)

Undpbi103=1000 | WP | g3-512 |63=216 |4°=64 |23=8 |1°=1 | 2°=8 | 3°=27 | 4%=64 | 5%=125

KOpEeHb

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 §(2*76) | 4*7=28 4 4*19=76 | 4*19=76| 4*19=76
3 | 4*37=148 B(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
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7 4*19=76 [L(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

9 4 [9(9%4) 4 4 4 4 4
Hroro| 1000 9 512 216 64 8 8 64 216 512 1000

B cron6iie 1 npencrasiens mudpsl nudpoBoro psaa ot Hyss o aepatu: 01234567 89.

B cTos61e 2 npeacTaBieHo KOJIMYeCTBO KaxkI0i u(phl B €€ MecTo, 3ausaToe B Kyoe 10°=1000.

B cronbue 3 mpencraBieHbl LU(PPOBBIE KOPHU IO KOMMYECTBY LUGp B KyOe. 3HaueHHE KOPHS
ompezencHo 1o ¢opMysie: 3HaYeHUE IU(Pbl YMHOKEHO Ha KOJIMYECTBO IUdp, U3 1udp, 0003HAYAIONUX
CyMMY — ompeeNiéH udpoBol KOPEHb.

B cronbmax 4 5 6 7 mpencraBieHO KOMWYECTBO MU(P KaKAOHW MUGPHl B CHMMETPHYHBIX KyOax
pa3Mepamu 1o CTOpoHe KBajpara: 8 6 4 2.

B cron6max 8 9 10 11 12 mpexacraBieno konu4decTBo nudp B BOCBMH aCCHMETPHYHBIX Ky0ax Mo IATh
KyOOB B Ka)XJIOM, KOTJa Ka)Ibli MOCIEAYIOMHNA KyO MOriomaeT npeasiaynmii. Takum obpazom B wTore
nMeeM 8 kyOoB 1o 125 mT. KaxabIi.

KosmmuecTBo KyOuKoB ¢ nudpamu mo gecatu psaam ky6a 10°=1000 npuseaensl B Ta06.1.3.

Tabmuna 3.
::s:::. Pap 1 Pap2 | Paan3 | Pap4 | Paa5 | Pan6 | Paa7 | Pan8 | Pan9 |Pap 10 103:‘1200
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
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
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 tabun. 3 cnenyert, 4yTo LU pbI O psgaM NPEICTaBIAIOT COO0M HepapXHUUECKYIO CTPYKTYpY.
OT0 2 NUpaMu/Ibl, OHU COCTOSIT U3 ATH YPOBHEH KaxKaast:

1. menecnas obracmes mamepuu (Psdvbl NPeOCMABIeHbl 3eIEHOM YEEMOM, A HA38AHUE KANCO020 POa
cooepoicum 8 cebe cCulIKy Ha haiin);

2. Ungopmayuonnas ooracmo obwvexma. OcHOBaHUE NEPEO2O PsOA NUPAMUOLL BKIIOUAEM OeCsimb
yugp, u danee no psOaM, MO OCHOBAHUE NUPAMUO YMeHbuiaemcs u npunumaem snavenus: 10 8 6 4 2.
Kaosrcowiil psio xyba codepocum no 100 anemenmos. Ilamuiii pso — smo mouxa (yugpol 4 u 5). Imu yugppoi
ABTAIOMCI BEPUUHAMU YEMbIPEX ACCUMEMPUYHBIX KVOO08 U3 8OCbMU 803MONCHBIX 8 KyOe 100051

CrpykTypa pacnosioxeHus nudpoBbIX KyOUKOB B psaaax 6, 7, 8, 9, 10 packpeiBaeT 00BEKT C
TOYKHU 3peHus uH(popMmarmu (B TabJ. BBIIEICHO TOJIYObIM I[BETOM, CM. CCBUIKH). JTO Takas e
cUMMeTpuYHasi cTpykrypa uudp. OnHa oTpaxkaer WHGPOPMAIMOHHYIO CYITHOCTH MPOLECCHBIX
CTPYKTYp TIO CO3JIaHKIO 00BEKTa, HO OHA TIOBEPHYTA OTHOCHTEIHHO CTPYKTYp MaTepHaTbHBIX Ha 90°
(cM. apXHUTEKTypy MOCTPOCHHUS PSAAOB 3aJaHHBIX udpamu 4 u 5, Paa S u Psx 6).

Komuuecto mudp mudposoro psna 0123456 7 89 npencrasneno B cronbdie 12. Ho atu
M peI MPUHAATIEKAT HE TOJIBKO IBYM TUPAMHUJIaM, TPUBEAEHHBIM B Ta011.3, a IECTH, KOTOPHIE OepyT
CBOE Hauajo U3 KaKIOW MIOCKOCTH KyOa. A KyO mpeacTaBiseT coO0i yHHBEPCAIbHYIO €IMHUILY
TeOMETPHUECKUX N3MEPEHUI 00beKTa. DTO CTPYKTypa MPOCTPAHCTBA, a B KyOe 3Ta HudphI.

[MudpoBoii kopeHb Mo Kaxka0i nudpe KyooB npuBeEH B Ta01.4:

Tabnuma 4.

\% KosmnuectBo YupJioBasi cymma Hudposoii kopeHb
Hugpo~ | Ky6 10° | Ky6 5° Ky6 10° Ky6 5% | Ky610° | 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
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5 244 61 5*244=1220 | 5*61=305 5 8
6 148 37 6*148=888 | 6*37=222 6 6
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 pé6ep kyba oOpa3yroT mudposoii psa 123456 7 8. U3 Bepumnb! kyda ¢ nudpoit 0 psin
HMMeEeT BO3pACTAIOIINI MOPAIOK, a U3 BEPIIUHBI ¢ IU(PPOoil 9 — psa uMeeT yObIBaroIuil MOpsiaoK. 4-
€ JMaroHanu Ky0a UMEIOT TOT XK€ MOPSI0K, HO JOMONMHEeHHBIN nuppamu 0 u 9 (monHsIi nudppoBoi
pan0123456789). [IpoctpaHCTBEHHAs CTPYKTYpa KyOa BKIIFOUACT B ce0S1: €MHUIIBI H3MEPEHHS,
aApXUTEKTYpy IIECTH MUPAMHJ; BOCEMb aCCUMETPUYHBIX KyOOB (OHH OepyT cBOE Hauano u3 chepsl,
onuchiBaromield Ky0). Ctpykrypsl 0 1 9 (BepiinHbI Ky0a) 0003HAYAOT:
o () yenoe, nonoe;
® 9 ucmuny hopmul u cooepaicanusi pusuyeckozo obvexma),
® (4 makdice 3Mo NAMb CUMMEMPUYHBIX KYDO08, GI0JICEHHbIX Opye 8 Opyea (ocHosanusi kKyoa: 2 4 6 8
10) xomopwie ompadicaiom uepapxXUHHOCMb MPYOOSbIX HPOYECCO8 U 3HAHULL 6 uecmu
HANpasieHusx no 3aKOHY YemblPEXy20bHbIX NUPAMUO, OCHOBAHUE KOMOPLIX Keadpam Kyoa.

Bcest ata apxurekTypa Ky0Oa 1M0o3BOJSET BUAECTh CTPYKTYPY U CYIIHOCTh (DU3MKM MaTepuH, a
TaKXe UX MPOLIECCHYIO COCTABIISIIONLYIO, IPEACTaBICHHYIO HH(opMariei. JTa 001acTh OrpaHUYeHa

06BEMOM Kyba, HO 3TOT KyO dopmupyercst TpeMst chepamu muamerpamu: 1; V2; V3. Fx 06bém
Oonbmie yeM 00bEM KyOa. Ho cTpykTypa Kyba B MOJHON Mepe pacKpbIBaeT B3aMMOCBS3aHHOCTH;
B3aMMO3aBHUCHUMOCTh U B3aUMOOOYCIIOBIEHHOCTh MAaTE€PHAIIbHBIX U HH(POPMAIMOHHBIX CTPYKTYP.
XapakTepuCTUKU OO0BEKTa B YacTU €ro N€OMETPUYECKUX IapaMeTpoB (AJIMHA, IUIOIIAJb, 00bEM)
CBSI3aHBI CO CBOMCTBaMH IH}P, TaK KaK OHU OMPEAEISIOT HA3BaHHbBIE MapaMETPhl M MO3BOJSIOT
MIPOU3BOJIUTH UX PACUET. A IUPPOBBIE KOPHH ATHX YHCEN, OTPAXKAIOIINE CBONCTBA, XapaKTEPUCTUKU
U TIapaMeTpbl 00BEKTa — PACKPBIBAIOT 3aKOHBI TPE0OpPa30BaHUs U Pa3BUTHS TPYIOBBIX IPOIIECCOB.

NmMeHnHO B 3HaHUM CYIIHOCTEH MpeoOpa3oBaHus CBOMCTB peajbHOTO MUpPA B TEXHUKE 3HAHUH,
OCHOBAHHBIX Ha ME€pe, PACKPBIBAIOTCS INTyOMHHBIC 3HaHUS YeJI0BEKa, HEOOXO0AUMOCTb U MOTPEOHOCTh
B 00bEMHOM MbIIeHUU. O6safast TakuM MOJAXO0M, JIFOU OyIyT CIOCOOHBI K peaanu3alui CBOMX
MHUCCHHU U IpeJHa3HaYeHUs. ITO, C OJTHOU CTOPOHBI, yMeHHUE ObITh YesoBekoM AanHoe [Ipuponoii u
YMEHHUE JTMYHOCTHU UCIIOIB30BATh IOCTOSTHHE 00IIecTBa B cyeHnn uatepecam [Ipupozast u TBopa.

Pacuérnblie popmyJibl 00bEMOB M IJIOIIA/ICH.

Enunnunbiii kyO SIBISETCS OCHOBOIIOJATAIOIIMM PECypCcoM Ui  PacdyE€THBIX  (OpMYI
T€OMETPUUYECKUX TapaMeTpOB CTPYKTYp MPOCTpPaHCTBa B Oe3pa3MepHON, €IUHUYHON cHcTeMe
koopauHat [Ipupoasl. Mepsl JIIMHBI ONpeesIFOTCs BennYrnHaMu 1, V2; \/§, rue:

o 1=1;
e V2= 1,41421356, npu senuyune 1,41 — paznuya cocmasum 0,0042 unu 0,4%
e /3 =1,73205081, npu genuyune 1,73 — pasnuya cocmasum 0,0021 unu 0,2%.
Pacuér niomanu kpyra:
S«=0,8D2.
Pacuér 00béma mapa:
e Eounuynblli wap (enucannviii 6 eounuunviii ky0): V,=0,524V. (1/6=0,523598776, npu
senuyune 0,524 — pasnuya cocmasum 0,0004 unu 0,04%)

o Ilap O\N2 omnocumenvno edunuunozo xyba: V,=1,481V, (1,41421356>*7/6 = 1,48096097,
npu eeauuune koagpuyuenma 1,481 — pasnuya cocmasum 0,00004 unu 0,004%.

o Ilap O\3 omnocumenvno edunuunozo xyba: Vu=2,721V, (1,73203081%*7/6 = 2, 72()699()6 3

npu eenunune koagpuyuenma 2,721 — pasuuya cocmasum 0,0003 uau 0,03%.
Taxum o6pazom:
OO0BEM 11apa, BIUCAHHOTO B eAMHUYHBIN KyO (V1,=D3) = 0,524D3 (06Béma Kyba);
O6BEM Mmapa JuaMeTpoM = JUaroHany keaapata kyoa(Vi, =D?) = 1,481D3 (06béma ky6a);
O6BEM I1apa, OIIMCAHHOTO BOKPYT eAMHIYHOr0 Ky6a(Vi, =D3) = 2,721D%(06béMa Ky6a).
[Touemy 310 Tak?

O0BEM m3MepseTcss B MM®, WIH B (PU3MUECKHX Ky0ax COOTBETCTBYIOIIETO MacmTaGa "
cucreMbl koopauHat. [TosTomy 06'b€M BCEr/1a MOXKHO TPEICTAaBUTh MPSMOYTOIHHOW MPU3MON Ha
OCHOBE (u3nuecKkoil Mepbl «kyo». OTcrona map, BnucanHblii B Ky0 paBeH 0,524 ero ugactu. Illap,
ONpEeNEAIONINNA JEKAPTOBY CUCTEMY KOOPJMHAT C IMAMETPOM 1o €€ ocsiM paBeH 1,481. DTo mpuszma
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https://youtu.be/Hw2GHQWuh78
https://vk.com/video-171868288_456242569

0JTHa M3 CTOPOH Ky0a yBenuuenHas B 1,481 pa3a. [llap onuceIBaromuii eJMHUYHBIN KyO MEHBIIIE TPEX
CIMHUYHBIX KyOOB. DTO MpHU3Ma, COCTOSAIIAS U3 ABYX eAMHUYHBIX KyOoB u 0,721 vactu (2,721).

BriBoabI:

1. Ilpupona ¢u3MyecKOl BETUYMHBI, H3MEPSIOMIas OOBEKTHl MaTepUANbHOTO MUDPA,
pacKpbIBaeTCs 4epe3 TEOMETPUI0 OO0BEKTOB. LIM(PBI pacKphIBAIOT CTPYKTYPY MPOCTPAHCTBA
00BEKTOB MaTepUAIILHOTO MUPa U CTPYKTYPY MPOLIECCOB X CO3AAIOIINX.

2. ®usnyeckue OOBEKTHI, CO3/IaHHBIC JIFOJABMH, MOXHO OIPEICINTh Yepe3 TPU BCEOOIIUX
WHBApUaHTAa XapaKTEPHBIX JIJIs1 MaTEpUaIbHOro Mupa, 3To cTpykTypsl: [IPOCTPAHCTBO; BPEMJI;
OBBEKT (marepust). Onu dopmupytot apyrue naapuantsl: SJHEPTUS; BPEMS; JIBUKEHUE.

3. Bcé uto co3maéres 0ABMHU UX TPYAOM, 3HAHMSIMH, MPOIECCAMU >KU3HU — 3TO DHEPIHUs,
[I03TOMY CaM YEJIOBEK, CEMBS. .., UX TPYI U 3HAHHUS] — UMEIOT SJHEPreTUUYECKYIO CYLIHOCTb.

4, Tpyn nroaed JenuTcs Ha TPOWU3BOAMTEIBHBIN, YOpABISIONUMNA, Ha (QU3WYECKHid, U
YMCTBEHHBIU. VX CyTh OmpeessieT KOHIENIIHS WK JIBa CII0Co0a KU3HENeATeTbHOCTH:

e Pabcmeo. Eeo unuyuupyrom cunel 6ano02anos, 60poe, Nceyos, npecmynHukos. Jmo nuoepvl
moyugpepos, ux yeau, 3a0aqu. 1100 Hamuckom 2r00anbHOU 12U, ODECNOMOWHOCMU, DeCCUTU —
MU CUNbL KAK Obl U3OUPAIOMCS camMumu pabamu, U OHU CAMU 8UHOBAMbL & cBoell beoe.

e Cnpaseonusocms. CozudamenvHoll CUioll 0oujecmea Mo2ym 6bims camu mpyosauuecs: CblHO8bs U
oouepu llpupoosl. Hx ocrosa: 110608b, mpyo, sHanus, 0o0biecms, Yecms u caydicerue Teopyy.

5. CoBpeMEHHBIM OOIIECTBOM M LWBUIM3ALUEH YENOBEK-pa3yMHBIH MPaBiIT OaHAIOTaHBI,
MPECTYNMHUKHU, U npeaaTesd. ctopuueckn OHU CO3Jaii CUCTEMY paOCTBa M B MPOIECCe Pa3BUTHS
MoAepHU3UpYIOT €. Ceifuac 3Ta npecTynHas KJIMKa HaArocyAapCTBEHHOr0 YCTPOUCTBA MPUCTYIIHIIA
K co3nanuto nudposoro padbcrBa. Onu (npecrynaukn) yHuuTOXWIM CCCP kKak MHCTUTYT CEMBH,
M00BH, YECTH M CHPaBEUIMBON KOHIENIMK pa3BuTus. OHU AepkKaT 4eloBEYECTBO B CTpaxe, y3ie
rJ1I00aJIbHOTO U TOTaJIbHOIO pabCTBa, 0€3 mpaBa MOHATH YCTpOMcTBO MuposnaHus, Leib, CyTh U
CMBICJI )KU3HHU BO UMs CIIy>)KEHHUS 3aKOHaM YCTOMYMBOTO pa3zButus Kuznu B Mupo3ganuu.

6. Jltomm nOMKHBI UMETh MpaBO 3apaldaThiBaTh JIBE€ 3apa0OTHBIC IJIATHl OJHOBPEMEHHO: 3a
paboTy U MHTEIUIEKTYalbHBIA TpyaA. Pe3ynbrar Takoro tpyna OyAdeT MMETh BU3YAIU3HUPOBAHHYIO
(¢bopMy TOro YTO CO3/aHO M CTAJO0 JOCTOSTHUEM TPYASIIUXCA. DTOT PECYpC MHTEIUIEKTa CTAHET
OCHOBAHHUEM M MPABOM TPYASIIUXCS YIPABISATH IPOLECCAMHU CIYKEHHS 3aKoHaM JKU3HU.

7. Bynyiee o0miecTBa MUBIIIM3AIMN YEIOBEK-Pa3yMHBIN — 3T0 HH()OPMAITMOHHOE OOIIECTBO.
Ho 3710 He 0011ecTBO B MOHATHH COBPEMEHHOW HAyKH, T/ie OONBUIMHCTBO 3aHATO 3HAHHUSIMH. JTO
00111eCTBO, B KOTOPOM YMCTBEHHBIN TPY/l, UHTEJUIEKT — SBJISIETCSI OCHOBHBIM UCTOYHUKOM SHEPTUU
pa3BUTHUA. DTOT UCTOUYHUK YHEPTUU MPEAHAZHAYEH JJIS CIY>KEHHS JIFOACH X LEsM, CYTH U CMBICITY
YKW3HU, U TJIaBHOE, TPETBOPEHHUIO B )KMU3Hb MUCCUU U MPEIHA3HAYCHHS YEIIOBEKA, ceMbH, Poja.

8. MO — 710 obmecTBo r11e PaGoTa u Tpys onaunBaroTcs OTAEIHHO, OJJHOBPEMEHHO U U3 IBYX
Pa3HBIX UCTOYHUKOB (PU3NYECKOTO U MHTEIUIEKTYAIbHOTO, BKIIOYAsi PEHTY OT PECYpCOB MPUPOJIBI U
Hay4YyHO-TeXHHUYecKkoro mporpecca Counyma rocyaapctBo. Pabota — 3TO UCTOYHHUK (HU3HUECKOM
XKu3HenesTenbHocTu. Tpyn — ato cinyxk0a Topity, [Ipupose, a Takxke 3akoHaM, co3aaBIIuM JKU3HB,
e€ yCTOMYMBOE pa3BUTHE. DTO TaKXKe rOCyAapcTBa, oAU, ux Ponuna, OreuecTBo, 111, 3a/1a4u:

e Kamecopusi paboma omauvaemcs ghuzuneckoil nanpagienHocmoio. Ona obecneuugaem 00CmMamox

J00sM 680 UM cyaucovl Hpupoode, obuecmasy, 015 cO30aHUs YCI08US, BOIMONCHOCHEN NPOSPECC).

o  Qusuueckas Kamezopus «pabomay eKmouaem 6 cebs npago cemell U UYen08eKd NOIYYAMb

becniammuylo peHny om pecypcos HCU3HenoIb308anus, 0esmeabHoCmu, U O0CMUSHYMO20 npozpecca.

o Kaoicovlll uenogex 00adCeH umems npaso Noayiams 00HOBPEMEHHO 08e 3apabomible NAAMbl: HA

QusunecKyio Hcu3nb, U 36 MAMePUaIU308aHHbILL UM UHMENLEKM, YMCMEEHHBLI MPYO, UHPOPMAYUIO.
OHu HeobXo0umMbl 051 CIYIHCEHUS 3AKOHAM, CO30A8UWUM dicu3b 6 Muposoanuu 0ns peulenus ux
yeneti, 3a0a4 uHmepecos. ImMom UHMeLIEeKMYaIbHblll pecypc no36oaum cozoams Coyuoopeanusm
HAOeaeHubll pazymom yenosewecmsa. On cmanem cyowvekmom Ipupoowr u Teopya. Dmo 6ydem
ananoz becmenecnoeo Bcenenckozo Pasyma, no 6 gusuueckou gpopme Coyuoopeanusma.

o Kamezopusi unmennexm 6asupyemcs na mpyoe. Omauyue mpyoa om pabomsl — @ CLYHCEHUU CEOUM

yenu, cymu u cmulcay scusuu. Tpyo — amo ycnogus, cpeoa, u 603MONCHOCHU Ol NPEMBOPEHUsL 8
JHCU3HB, HA OCHOBE OOUECMBEHHBIX PeCypCco8 COYUYMA, C8OUX MUCCUU U NPeOHA3HAYeHUs OAHHBIX
yenosexy Teopyom (Ilpupoooti) npu posicoenuu.

o Kamezopus mpyo — 3mo npago mpyosiuuxcs 1ooet, Ha OCHOge cgoell 3(hpexmusHocmu u 6K1a0a,

YAPAGIAMb NPOYeccamil ICUSHEYCMPOUCMEA HA NPUHYUNAX CaMOPA3GUMUSL.

Ilpoexm « CTKC, mema Ilepcnexmusay (susyaruzayus unmeniekma) — aemop Xauuenko B.A.
Poccus, Mockea, Mutmuwu, 23.02.2023. [enw 3awumnuxa Omeuecmaa, Poounwt, [Ipupooer.
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