B.A. Xaituenxo. 'enepanvnoiii oupexmop HII® OO0 « CKUBP», agmop meopuu omxpulmozo
ungopmayuonnoco obwecmaa, unen koppecnonoenm MAIPII, unen Pycckozo punocoghckoco obwecmesa

CyuiecTByeT Jid YHUBepPCaJIbHasl eIUHULIA U3MePeHusi?

CymiecTByeT JIn yHHBEpcaibHast eanHuna nsmepennsa? Ecinu na, To uem oHa o0ycliOBIIeHa, M KaKne
€CTh Ha TO OCHOBAHUS, J0Ka3zaresnbcTBa? MoxkHO Ju 3T0 oka3aTh? [la, monpolOyeM pa300paThCsi B 3TOM.

Ob6nanas 3nanusiMu Teopun OTKpbITOro MO, onbitoMm [kosns I'maBubix koncTpykropos BITK CCCP
u TeHaeHmusaMu Pycckoit Hayunoit IIkonsl — TakuX COMHEHUN Ha 3TOT Cu€T y MeHs HeT. IlosTomy
BONPOCY JaHO 00OCHOBaHUE B cTaThe «llo3unus, onvim, npakmuka u 0yoyuiee yusunuzayuuy. Jleno B
TOM, YTO TEXHHKA JIeJla U UHTEPECHhl COLMyMa OINpPEAeNSIOTCS ABYMs Kareropusamu jironed. C omHou
CTOPOHBI 3TO UCTIOJIHUTEIH TPY/A, C APYroil — COOCTBEHHHUKH PECYPCOB MX, OPraHU3aTOPhI YIPABICHUE
BKJIIOYAsi CUCTEMY KOHIENTYaJIbHOH BIACTH U MUPOBOE rocrnoncTBo. [loaTomy 6e3 riryOMHHBIX 3HAHUH,
cyTh koTopsix [Ipupona u Mupo3nanue — HOHATH 3Ty podiieMy HEBO3MOXHO, a oHa B 1O Oymymiero.

B ocnoBe Teopun MO nexut pusndeckuii MpuHIUI U puznydeckas cynHocTh. OHa 3BYYHUT TaK
«McTHHA ecTh TO, YTO HMeeT (PM3MYECKYI0 peau3auuiy». OT0 NPUHIMI MaTepruaan3mMa, XoTs B
MaTepuaIn3Me 3JJ0HAMEPEHHO BKJIIOUEHA JIOKb. OHA 3aKJII0YaeTCsl B TOM, YTO Marepus OTAENIEHa OT
CBOEH NPOTHBOIOJIOKEHHON OecTenecHol cocTaBisomel. TeaecHocTh U OeCTeNeCHOCTh — 3TO
1esoe Jr00ro 00beKTa, r1ae o1HO 6e3 Apyroro He ObIBAET, XOTS U MPOSBISAIOTCS 3TH CBOMCTBA I0-
pa3HOMY, MHO>KECTBOM M Pa3sHBIMH MHOTOOOPa3UsIMH CyTh KOTOPBIX OECKOHEYHOCTb.

OTOT NPUHLIKII XapaKTEePU3yeT CO3JaHUe U311 HOBOM TEXHUKH 3a CUET TPyAa U NIyOMHHBIX
3HaHUH JIIOAEH, UMEIOIINX LEJIb YCTOMYMBOrO pa3BuTUA. 1IpOABIAIOTCS OHM B JABYX MHBApUAHTAaX
«IIPOCTPAHCTBO H BPeMsi», I7I€ IPOCTPAHCTBO ATO U €CTh Ha3BaHHBIN MUP MATEPHUHU C €T0 TEIECHBIMU
cBOMcTBaMU. B 3KOHOMUKE M )KM3HH OHU CO3AAI0T «KANMHUTAJI-COOCTBEHHOCTH». A «BpemMs» — 3TO
T€ MPOLECCHI, KOTOPBIE CO3JAl0T MUP Marepuu. VX CyTh: 3HaHUS, MHTEJUIEKT YMCTBEHHBIM TpPYL,
nHpopmanus u T.7. OHH TOXKEe Pa3HOOOPA3HBI, HO CYTh MX B €AMHCTBE JIByX MTPOTHBOMOJIOKEHHOCTEH.

OHHM cO31a10T «KANMTAI-(YHKIHIO», HO IJaHHYIO 00J1aCTh 3HaHUI OyprKya3Hast IOJIMTIKOHOMUS,
BKJIIOYAsi MaTE€pUAIU3M, KaK IIPaBUIIO, — HE pacCMaTpUBAeT. A 3TO OrpOMHast 001aCTh UHTEIIEKTA U
3HaHuil. OHa o0ecneyuT co3/aHue BBICOKOI(P(EKTUBHBIX TEXHOJOTUH, CPEACTB MPOU3BOJICTBA U
CO3/1aHus MPEAMETOB MTOTPEOIEHUS, UX PACIIPEIETICHM s, OCIEAYIOLEro BbIX0a Ha Ty Th IITyOMHHBIX
3HaHU, CMEHa mapaAurMbl OTPEOICHHS Ha MapaJurMy CO3UAaHus 3a CYET 3HAHUH U Tpyaa.

B Ilpupone mo0oii 00bekT Mupa marepun umeer o0bEM. B Mmaremaruke 3T0 eauHMIIA
u3MepeHus o0béMa, eé pasMepHocTh MM’. Ho OHa 00e3nuyeHHas U He NPUBSA3aHHASA K PeaTbHOMY
MUY, CYIIHOCTU U (GU3MKH MaTtepuu. B aToM npobnema u Oena Hayku, e€ ckpbITHOCTh. Ho ecnu oty
eMHUIly — TPeJICTaBUTh (PU3HUECKUM KyOoM, TO KapTMHa MeHseTcs. OObEMHOE MBbIIIJICHHE
[TyOMHHBIE 3HAHUS paCKPBIBAIOT CO3MIaTENIbHBIN TPy JII0JEH U IPUPOY YCTPOHCTBA MUPa MaTepHH.

Ennanuynbii KyoO.

Enuauunblil Ky0 — 3TO yHUKajbHas enuHuIa u3MepeHus. OHa COIEpKUT B ce0e KOMIUIEKC
CBOMCTB peaJIbHOI0 MHpPO3JaHus, BKJIOYas NPUPOAY Marepuu, €€ cTpykrypy. M He Hango HU4Yero
MPUAYMBIBaTh, HAJO TOJIBKO M3y4aTh €€, MpUYEM KOJUIEKTMBHO M OpraHU30BaHHO. EnMHUYHBINA KyO
— 9TO0 Ky0 J11000T0 pa3Mepa, 1 OH «IIPUBS3aH» K 00bEKTY peanbHoro mupa. Kaxxapiit 00beKT MaTepuu
uMeeT cBoU (pr3HUeCKHi KyO U 9TO MHCTPYMEHT JJISl €r0 U3yUEeHHS.

OOBeKT paccMmaTpuBaeTCsi HE Kak (PU3MYECKOe TeNlo, a KaK MPOCTPAaHCTBO M Bpems. OHHU
3aIoJIHAIOT AaHHBIN 00bEM B MaciiTabe O0e3pa3MepHbIX BETUUMHAX equHUIbL. [lepexon xe k camomy
¢bu3nyeckoMy 0OBEKTY OCYIIECTBISIETCS MTOCIE TOrO KaK OH co3/1aH. B a3ToM ciydae Mbl paboTaem ¢
0e3pa3sMepHOCTSIMU U OECKOHEUHOCTSIMH. JTO Ka4eCTBEHHO MHOM MOXO0/] HEXEIH TO, UTO MpeJiaraet
Hayxka. On 6mmke k cymuoctu Ipuposnsl, K crnocoly >KH3HEAEITeNbHOCTH NOAYUHEHHOMY 3aKOHY
pazButus XKuznu wim beitus. 10T Ky0 paccMaTpuBaercs Kak 0e3pa3MepHas euHHIIA.

Ona 1o3BOJIIET M3y4aThb pEajbHOE IPOCTPAHCTBO U €r0 CBOWMCTBA BHYTPH 3TOH €AMHMIIBI
(marepuanbHOTO 00BEKTa). [IpM 3TOM yCTaHABIMBAIOTCS CBSI3M W B3aMMO3aBUCHMOCTH MEXKTY
eIMHUIIAMU HM3MEpEeHMs: JJIMHA; IUIOIMIAJ b, 00BEM, a TakXKe CTPYKTYpOHl MpOCTpaHCTBA BHYTPH
¢usmveckoro kyba. Kpome storo, B kyOe mposiisitorcst mudpsl. X CMBICT pacKphIBalOT CBOMCTBA
peanbsHO# [Ipuponsl, €€ MHBapUAHT «IIPOCTPAHCTBO-BPEMSI-UCTUHAY.

Ky6 — 3TO MHCTpyMeHT jrofieit 17 MO3HAaHWS MaTepuH B MPOLIECCe X YMCTBEHHOIO TPyAa.
Hayka e MoJMeHMNIa 3Ty (U3MUECKyIO CyTh BelMuMHAMK MM, MM%, MM°. OHH JHUIIEHB! CMBIC/IA U
o0pasa, 4TO PacKpHIBAET 3JIOHAMEPEHHOE IeUCTBHUS, BKIIIOUEHHBIE B HAYKY, 30MOMPOBaHHBIE JIO/IEH.
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Ky6 — crnoknas reomeTpryeckas CTpYKTypa U oHa co3faétes ¢ momoinbsio chep. Takux chep
TpH, OHU 00pPa3yIOT Fr€OMETPHIO, CBOKMCTBA PA3HOTO POJia, PACKPBHIBAIOT 0OBEMHOE MBIIIIJICHHE:

e Eamnanunas = O1. (chepa, BuucanHas B ky0). OHa omnpeaenseT MEeCTOIOM0KESHHUE ISCTH IICHTPOB
KBaJ[paToB Ky0a H onpejenseT 6 Hadall KOOPUHAT [T YACTHBIX CHCTEM U3MEPEHHH.

e Cdepa ntmameTrpom = OV2. Ona (hopMuUpyeT cuCTEMy KOOPJUHAT U ONPEIEISICT MECTOIIOJIOKCHHE
eHTpoB 12 p€bep Kyoa, Tae Kakaoe pedpo — 3TO Mepa U3MEPEHHUS JITUHBL.

e Cdepa nuamerpom = O+3. Ona omuceiBaet Ky0 M OrpaHUYMBACT NPEACIbI MPOCTPAHCTBA IS
JIAHHOTO 00BEKTA, KOTOPBIA pACCMATPUBACTCS U U3y4aeTCsl.

IIpu >TOM eaMHUYHBIN KyO HCHOJIB3YeTCs HE TOJIBKO Ul CO3JIaHMsI KOHCTPYKLUUH OOBEKTa
(neranm), ero reoMeTpuH (IapaMeTpbl, XapaKTepUCTUKH, cBoiicTBa). Ho m 11 nzyuenust marepuu
COZIEP’)KUMOM B 00BEME SAMHUYHOTO Ky0a. DTO MO3BOJIMT JIFOASIM U KOJUIEKTUBHO MO3HATH CTPYKTYPY
MaTepHuH U3 Yero COCTOMUT AaHHbIH 00beKT. KpoMe Toro, 310T 006EM BKIIOYAET B c€0sI IPOCTPAHCTBO
— a 9TO yXe 3HaHHs 00 ycTpoicTBe MUpO3IaHus, ero JeTalisIX, 0COOCHHOCTSAX: CYyIIHOCTh KU3HH,
ycioBusl, cpena, uenb U T.0. Cuctema «puszndeckuil KyO-cdepa» sBISETCS MHCTPYMEHTOM s
M3YUYCHHS PealbHOTO MHUpa, Te Ky0 — 370 obmacth 3HaHMi B Haykax u 3TO 3aKpbiTas cuctema, a
cepa — yCTpOHCTBO U CyTh MaTepUH WM 3HaHUs 0 [Ipupoae u 3To OTKpbITas cucTeMa.

Yro 3nauut paauyc (r) u guametp (d) B od6sactax nosnanuss Mupa u B Haykax?

HayKa BKJIFOYACT 3JIOHAMCPCHHBIC CKPBITUC HCTUHBI, HO OHU HAXOAATCs Ha IIOBEPXHOCTH, JIHOANU
WX HE BUAT U HE IOHUMAIOT. PaccMOTpHM BceM XOpOIIIO M3BECTHYIO (hOpMYITy S=nr?. Yro raxoe
«» B 310 Qopmyne? M3BecTHO, OH pamuyc kpyra. Ho Bca nm sta uHpopmanua? 3ameHute
MareMaruyeckoe 3HadeHue (1) Ha (pu3MYecKuii KBaapar, 1 GopMyIia IpUMET HEOKUIAHHYIO OopMY
1 pe3ynbTar. B aToM ciydae miomiane kpyra (S) paBHa IUIOMAAN MPSIMOYTOIBHUKA C pa3MepaMH:
e Bricora=r, Ipsamoveonbrux — smo Pasmepnocmo nﬂowadu_(MMz)
o Jlmuna=3,14r | | I " dusuueckas cmpykmypa — hoOmeepicoaen, Ymo eé CmpyKmypa
naouaou Kkpyea umeen hopmy «npsAMOY20IbHUKY.
[IpsMOYTOIBHUK COCTOUT U3 TPEX KBAAPATOB U ero apooHoi yactu 0,14 paguyca. [Ipu sTom u3
AAaHHOTO IIponecca CICAYCT, YTO TPpU KBaJApaTa — 3TO CTPYKTypa IIPOCTPAaHCTBA, a TO, YTO CTOUT 34
«TATOW (,) ITO YACTOTHAS XapaKTEPUCTUKA U TIPOLIECC JIEJICHUSI OJJTHOTO U3 KBaipaToB. OH CKpPHIBACT
CTPYKTYPY BPpEMCHHU, KOT1a quBépTLIﬁ KBaJpar U KaxxJaas €ro rnocjacayromasn 4actb ACJIINTCH, o6pa3y;1
TakuM 00pa3oM ApoOHYIO YacTh pa3Mepa IUIoLIaIu Kpyra B elMHuIax yacten «m»: 3,1415926... Oto
OeCKOHEUHBII MpoIiecc, U OH €CTh CYTh BPEMEHH.

[Tpupona naHHOTO (PU3MUECKOTO MOAXOJA PACKPBIBACT, YTO PATUYC SBISETCS SIIEMEHTOM
YHUBEpPCAJIbHOM Mephl. A yHUBepcalibHasg Mepa — 3T0 Ky0 pasmepom 2 (YM). Ilo dakry »3t10
BMECTHJIMINE TOTO O0BEKTa, 0 KOTOPOM HJET peub. UTO 3HAUUT «BMecTwiuiie»? B 3tom ciydae
OTCYTCTBYIOT €IMHHUIBI U3MepeHus: u TpagunuonHbsie cucreMsl mep (Cu, CI'C, u np.) BMecre ¢
JTalloHaMu U HMHCTpyMeHTamu. Cama ke YM — 3TO CBOEro poja «IpPOEKTOp», Ille MOKHO
0TOOpa3uTh MIECTh MPOEKIMH TOTO, YTO ITOMEIEHO» BO BHYTPb Ha KaXAyIO U3 CTOPOH KyOa.

Kak opmupyrorcst pazMepsl JaHHOTO 00BeKTa ¢ momolsio YM? Uepes mporeccsl Tpya:

e Jlsa kyouxa YM — smo onuna, i i
e Yemuipe kyouxa YM — nnowaow;
e Bocemb KyOUKOB — MeEXHONO2UHEeCKUll 00bEM;

W 510 mepBelii TEXHOIOIMYECKUH MOAUUKI IIpupoasl momaHOro
LUKJIa co3Manus pusmdeckoro uznenus. J{pyroi MOALMKI OTHOCUTCS K COI[MAIIBHOMY JEWCTBUIO U
MPOAOJIZKCHUTIO TICPBOTO:
o [llecmnaoyams Kyouxoe YM (yughpoeoii xopenv =7) — 3mo Oauna Qusuieckozo obvexma,
e Tpuoyams 06a kyouxa YM (yugposoii xopenv =5) — niowads usuueckozo obvexma,
o [llecmvoecam yemvipe Kyouka (yughpogoii kopenv =1I1) — 00wém usuueckozo obvexma;

Takum o0pazom nugpsl, 0TOOpakaroIIve 3TH MPOLECChl, IPEACTaBICHHbIE B opMe UPPOBOTO
KOpHS, UMEIOT BUJI:

o 24 Honnuwitl yuxn, noxasauHwlil Ha puc. Kyo u e /234
e 875 nemiis Yuknos «6eCKoOHeuHOCmb) paGeH. e 8765

Britie npuBeA€HABIC 3HAYEHUS TPYAOBBIX MPOIECCOB 0TOOpakaeT pyHkmus £ = 2" B UX mogHOM
00bEME M TOCTOBEPHO — ATO MOJIHBINA UK B LM pax oH npeacrasien: 1 24 8 75 1. Ludps 3 u 6
B 9TOH (YHKIMHU TPYIOBBIX TPOIECCaX M YMCTBEHHOTO Tpyda — OTCYTCTBYIOT. DTO BEPTHKAIIb
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«ONTHMATBHOCTH U dPPEKTUBHOCTHY, TAe 6 — 310 [Ipupona u Bce 0OBEKTH €€ MHOXKECTBA, a 3 —
3TO ONTUMHU3UPOBaHHAs SHEPTHUs, YH(HEKTUBHOCTH MPOIIECCOB O CO3MAHUI0 0OBEKTOB MUpPa MATEPHH

A TO, 4TO COLIMYM yCTAHABJIMBAET HE 3TOM IMPUHIUIE BEPTUKAIb BJIACTH, KOTOpas CKpbITa U
peanuzyercsi 3a CU€T YIpaBICHHS, JICHET... — TaK 3TO YPOBEHb CHCTEMBI, CO3JArOIIEi 00IIeCcTBO
noTpebaeHus. DTO ypoBEeHb COLIMyMa, KOTOPbI Mbl MMEeM Kak LMBUIM3aIMI0 paboB, 0e3 mpasa
0CBOOOKAECHMSI U3 MO €€ OKOB, THPAHUH U TIOHMMAHUE 4TO Takoe uenosek? Ero nenu, 3agaun...?

@opMyJibl pacdéTa mapaMeTpoB JIEMEHTOB MAaTepUM B CHCTeMe KOOPAMHAT paauyca (T,
YHHMBEPCAJIbHAsA Mepa) U B CHCTeMe KOOPAMHAT «eINHUIIA u3MepeHus» wiu guametp (d).

Cucrema KOOpAMHAT €IMHULIBI U3MEPEHUS PACKPBIBAECT 3JIOHAMEPEHHYIO CyTh CKPBITUSI 3HAHUN
OT 4YEJIOBEYECTBA, MPUHATYIO B Haykax. KopeHHas mpu4rHa 3TOrO CKPBITUS BBITEKAET U3 MCTOKOB
HCTOPUYECKOTO Pa3BUTHS OOIIECTBA, U OHA HAXOJUTCS B MHTEpECcaxX CUJI MHUPOBOTO FOCIO/CTBA, TEX
JOAE KTO peasIbHO BJIAJCIOT MUPOM, MHUIIYT CLIEHAPUU €r0 Pa3BUTHUSL U HAXOISATCS BHE TEJIECHOTO
Mupa noj 3amuToid mupa OecrenecHoro. [lobeauts Takyr cucTeMy Ha MaTepuajibHOM YPOBHE
HEBO3MOXHO. FIMeeTcst eTMHCTBEHHBIN ITyTh — ITO ITyTh IITYOMHHBIX 3HAHUH U 3PPEKTUBHOTO TPyAa.
A OH neXUT B 00JIaCTH MHBapUAHTa «BpeMsD» (IIPOLIECCOB, CO3MAIONINX MUD (pU3NUecKuil).

®opmyiibl pacuéra JJIMH, III0Iaei, 00bEMOB U BCETO YTO C HUM CBS3aHO IIPUBEJICHBI B paboTe
1.1 HacToswiel cTatbu «Dopmyiibl pacuéra JUIMH, IUI0NIa1el, 00bEMOB». DTO YHUKAJIbHBIE TOCTUKEHUS
CCCP, packpsiBarolue MexaHu3M 00bEMHOTO MBIIIIEHUS 11st Jitoei. [IpuBeny Hekotopseie:

1. Tlnomans kpyra S = 0,8d?, mpu 5TOM Kpyr, BIUCAHHBIHA B KBaApaT = 1; ONMCAHHBIH =2; a KpyT
cepsl, ONUCHIBAIOIICH eTMHUIHBINA Ky0 = 3. T.¢. (hopMysIbl pacyéra STUX TUIOMIAAeH UMEIOT BUJI:

1.1. S1 = 0,8d? ITnowadu coomeemcmeenno 6 06a u mpu

1.2. S2=1,6d%  pasa 6orvwe nrowadu edunuunozo xpyea, p\ S« [o z’“{) Urorey v

13. SS _ 2,4d2 M. puc (nnowadu xkoney = mexcdy coboil). @ 2 Kpyea = mexncoy coboul
2. OObEMBI mapoB, GOPMUPYIOUINX STUHUYHBIN KyO:

2.1. Vi =0,52d* Omu popmynel npocmul, YHUKAIbHBI, 8KIAIOUAIOM KOIPDuyuenmuol

2.2. V, =1,48d3 3anaca no Hadéxrcnocmu, dppexmusnocmu, besonacHocmu

23. V3= 2,72d3 KOHCMPYKYUU U NPU IMOM PACUEMBL MOAICHO NPOU3BOOUND 8 YMe.

3. Bce 3tu Qopmynbl JIerko MpoBepsoTCS U BBIBOAATCA. MIX OCHOBON — SBISIOTCS HapaMeTpbl
eMHUYHOTO Ky06a. OHU pacnpocTpaHsIoTCs Ha BCE M3/1eMs (Hayalo U KOHell 3TaroB CO3JJaHus).
4. OObéM equHNYHOTO (pusmueckoro kydba = 1, a cdeprl = 2,72, 4T0 CBUIETENIHCTBYET 00 00bEME
3HaHUi, KoTopble no3BoiUT cebe Hayka, u ToT 00bEM uto ckpbIT B Ilpupone. U 3To Tonpko mo
MHBapHaHTy «IIPOCTPaHCTBO». VIHBapHaHT BpeMs MO CBOEH CYTH U COJIEp’KaHHI0 OECKOHEYEH.
VicTouHuky sHepruu it HUX (B 001acTaX pU3NUECKOl U MHTEIUIEKTyalbHON) HE COM3MEPUMBI.

OHu nipeACTaBISIIOT CO0O0H 11eM10e: KaK KOHeUHask BeJIMYMHA U OECKOHEYHOCTH () — 00).

Hudposoii enMHUYHBIN KY0: 10Ka3aTeJIbCTBO YHMBEPCAJIbHOCTH eIMHUIBI H3MepPeHU

udps! B [Ipupozae u nudps B Hayke u )kxu3HU — 3TO pa3Hble 001aCTH KU3HEAEATEIbHOCTH
1 (opMBbI ITpeoOpa30BaHus MaTEpUU U €€ UCTOKOB U3 YETro CO3/1aH MUP MaTepHUH.

Hayku 6a3upyroTcsi Ha KOJTHMYECTBEHHOM CUETe, paBEHCTBE U MacmTabe cuctem. [Ipupoma —
OTO OUKJIBI U IMTOBTOPACMOCTE ITPOLUECCCOB, CO3AA0IINX 00BEKTEI MHpa MarCpuu, r1€¢ OAHOBPEMCHHO
BCcE OAMHAKOBOE M pasHoe. IIpu 3ToM BCE OoaMHAKOBOE — pa3HOE, a BCE pa3HOE — OAMHAKOBOE.
Hanpumep, Benepa, 3emiia, Mapc. byaymee 3emin — 310 «Mapcey, nponuioe «Benepa». Mate u
104b: OymyIiee Jo4epu — 3TO MaTh, a MPOIILIOE MaTepu — 3TO J0Yb, XOTS BCE pa3Hoe.

Hudposoit kyd — 310 equunyHbIM Ky0. OH coctonT u3 1udp: 0 1 23456 7 8 9. Kaxmas
nudpa, ecnu e€ paccMaTpuBaTh Kak CTPYKTYpy IPOCTPAHCTBA MMEET TeoMmeTpuio KyOuka (m.13,
®usnyeckas cyTb muppsl). Ousznyeckas cTpykrypa nudpsl Taxke umeer Gopmy kybuka. Pazmep
Ka)X0T0 KyOuKa paBeH OHOU aecsToi equHuIs (1/10). [Tpu aToM nudpsl HecyT B cebe KOHKPETHBIE
cBoiicTBa [Ipuposbl YTO O3BOJISET PACKPBITH CTPYKTYPY MPOCTPAHCTBA MaTEPUU. ;

:

CERCOEEEES

[udposoii kyd mpencrasieHn B cratbe «LudpoBoii ennHuyHbINA KyO U CBOICTBA
[Ipuposas». Tam ykazansl kaxaas nudpa, e€ cBoiicTBa, CBsI3b CO cBOMCTBaMHU [1pupossl,
KOJIMYECTBEHHAS XapaKTePUCTHKA, MECTOPOXKICHHIE B TPOCTPAHCTBE U T.1.
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HamomHuM nX OCHOBHBIE 3HAYEHUS U CBS3b cO cBoricTBamH [Ipuponbl/Connyma:
HOb — 3MO Yyenoe;

0e6amb — UCmuna,

eOUHUYA — YHUBEPCATbHAA Mepda U TH000U 00beKm MUpa Mamepuu;

60cemMb — mexnonoauyeckuti 00vém cmpykmyp Ilpupoonoeo ceoticmsa;

080lIKA — eOUHUYA USMEPEHUS ONUHbL 8 CIMPYKIYPe Mamepull,

cemMépka — eOuHUYa usmMepeHus OJIUHbL 8 CMPYKmMype Quzuyeckozo oovexma;
MpotiKa — OnMmuMU3UposanHole 3ampamel 8 Ilpupooe Ha cozoanue obvexma mamepuu.
wecmépra — llpupooa u eé mup mamepuu.

uemeépKa — eOUHUYA UsMEPEHUs NA0WAOU 8 CMPYKMype Mamepuu;

10. namépka — edunuya uzsmepeHnus niowadu 8 CMpyKmype uzuueckoco 00vekmad.

O N R BN~

Yérnbie nudpser (2 4 6 8) — ATO TENECHBI MUp WU MUP MaTepuu. B commyme 2 — 310
«X0351CcTBOY; 4 — uenoBek; 6 — Ilpupona. Heuérupie mudpsr (1 3 5 7) — 310 OecTenecHbIid MUP
i mup uHpopmarmu. B cormyme 1 —3T0 «Hayka», 3 — HPaBCTBEHHOCTh; 5 — TyXOBHOCTb.

Hudpst «0» 1 «9» pasMeIarTcs ToIbKO Ha BHeIIHei chepe auamerpoM @/ 3. Ux 1o gerbipe
IIT. BCEro BoceMb. VX MoNoKeHNe CTPOro B3aMMOCBSI3aHbl, B3AUMO3aBUCUMBI M B3aUMOOOYCIIOBIICHBI
MEX]y COOOM, UTO COOTBETCTBYET CTPYKTYpE MPOCTpaHCTBA. Ha KaIoM M3 [IecTy KBaJApaToB KyOa
nudpa Homb W mudpa AEBATH 0003HAYAIOT Hadyajlo M KoHen auaroHaned (cm. puc.l). Ilpu stom
IararoHany oopasyrorcs nuppoBeiMA Kyoukamu co 3HadeHmsiMu: 0 1 2 3 4 w4 3 2 1 0. Bekrop
M3MEHEHUs MPOXOAUT uepe3 auaroHanu nudpoBbix KyOukoB. Bropas nauaronanb KBajapara MMeeT
3HaueHus: 98 765u56789.

Cropons! ky6a (12 mT.) u3menstorces ot Hyns 10 aAessita (0 123456 7 8 9) u ot aeBsaTH 10
Hynsa (987654321 0). Kaoknas BepmmHa kyOa (13 8) BKIIIOYaeT TPU BEKTOpa HAuMHASI OT HYJIA,
00 OT JeBSTH. Ta ke BepIIMHA UMEET BKIIOYACT eMI€ 110 TPU JMATOHATIN: UMEIOIINE TYXKE CaMyIO
UG py HOJIb WU JICBATh.

Kpome 3TOro, Kakmas W3 3THX BEPIIMH BKIIIOYAET IO OJHOW nuaroHaimu Kyba. OHH, Kak H
cTopoHsI (p€Opa) u3mensrorcst oT Hyst 10 1eBATu (0 123456 7 8 9) u ot neBsatu o vyt (9 8 7 6
54321 0). Ho BekTop 3TOil AMMHBI MPOXOAUT IO AMATOHAISAM LU(POBBIX KYOMKOB M 00OpasyeT
JMaroHab HUQpoBoro Kyoa.

Kaxnast u3 BocbMu BepIlllMH LU(POBOro Kyda sSIBISETCS aCHMMETPUUHOMN CTPYKTYpPOH TOUYKHU
LeHTpa Ky0a. BepimHbl v 1eHTp KyOa B3aMMHO aCCUMETPUYHO: UTO €CTh BHYTPH, TO €CTh M CHAPYXH.

Taxum 00pa3oM, 4TO TOKA3bIBAET HAM CTPYKTypa IuppoBoro Kyoda:

1. Pé6pa kyba oOpasytor mudpossie Kyouku 0 1 2 3 4 5 6 7 8 9. Kaxnoe u3 pébep 310
CUMMETpUYHAasl CTPYKTypa, CUMMETpPHUIO 0Opa3yloT OCH KOOpAMHAT. JIeHCTBUTENBHO IO
pasmepy (mmHe) pé€bpa cummerpuuHble. Ho mo cBoell CTpyKType OHU COCTaBJIEHBI U3
1U(ppOBBIX PsIOB (BO3pacTarollnii, yObIBAIOIIMIA), a OHM €CTh caMa acuMMeTpus. BbiBon:
aCMMMeTPHS POKIaeT CHMMETPHIO.

2. IlmocKOCTH M OCH CHCTEMBI KOOpAUHAT 00pa3ytoT MUPphI «4» 1 «5» (cM. puc. 2 u puc.3) mno
TpEM B3aUMHO OPTOTOHAJIBHBIM IUIOCKOCTSAM (puc.4). IIMOCKOCTH KaKIOro KBaJpaHTa
nudpoBoro kKyda «compukacarorcs» no nudpam 4 u 5 u Haobopot. LHudp «4 u 5» B kyde
HauOoJbIIIee KonnuecTBo (1Mo 244 mt. kaxaou Bcero 488 mt. u3 1000).

3. Ocu gaHHOM cHUCTEeMBbl KOOpIMHAT TOXKE COCTaBISAIOT HUGPH 4 u 5. B monepeynuke 3Toi
JIMHUU HAXOJATCA YeThIpe KyOouka. OHHM pactoiIoKeHbl ACCUMETPUYHO U MPEJCTABIISIET CBOETO
poJia «IUKCENb», 0TOOpa)KaIOLIUI ceueHNe TOUKU MO KaXKJOW U3 0Cel CHCTEMbI KOOpAMHAT.

4. Touka cucTeMBbl KOOpAWHAT IUPPOBOro Kyba oOpa3oBaHa BOCEMbIO KyOukamu 1udp 4 u 5.
OHU acCHUMETPHUYHBI IPYT IPYTY, B3AUMOCBSI3aHbl, B3aMO3aBUCHUMbI M B3aUMOOOYCIIOBJICHBI.
Ha3zBanHast TOUKa HOJIb MMOBTOPSET CTPYKTYPY MPOCTPAHCTBA LIUPPOBOTO Kyoa.

5. Crpykrypa nudppoBoro Kyda BOCIPOU3BOAUT €IUHUYHBIN KyO, pacKpbIBaeT CTPYKTYpY €ro
npoctpancTsa. Ky0 BkitouaeT BoceMb yHUBepcanbHbIX Mep. Kaxnas uz YM cocrout u3 125
IT. TUQPOBBIX KyOUKOB. DTH KyOMKH CIpyNIUPOBaHbl U BIOXKEHHBIE IPYr B JIpyra IMsTh
KyOOB. montocoM ofHo u3 Hux sBisgercs Houb (0). [Tomocom BTOporo — neBsartsb (9). OHu
CrpynmupoBanbl nornpano (4 mrt.) puc.5. Homs — popmupyeT cneayromme CTpyKTypbl KyOOB:
0 - 1mrt.; 0-1 — 8mr.; 0-1-2 — 27mt.; 0-1-2-3 — 46mr.; 0-1-2-3-4 — 125mmT.
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Hudpa neBars GopMupyeT aCHMMETPUIHYIO CTPYKTYPY MIEPBOM B TAKOM K€ KOJIMUECTBE: 9 —
lmr.; 9-8 — 8wt 9-8-7 — 271t 9-8-7-6 — 461mT.; 9-8-7-6-5 — 1251mMT.

6. Jlmaronanm KBazparoB KyOa 1o cBoeit mpupojae accumeTpudnbl (01234567 8 9), Ho oHH
cocraBiieHbl U3 Ky0oB (0 — 4, SmTyk). CamMu quaroHaiIu 1o CBOMM KOHIIAaM aCHMMETPHYHO,
HO COCTABJICHBI OHU JIByMsl CAMMETPUYHBIMHE TPYIIIIaMH TUPPOBBIX KyOUKoB. BTopas rpymnmna
nuaronanu (9-9) takxke chopmupoBana u3 Kyoukos (9 — 5, Smtyk). BeIBoa: cummerpust
KyOMKOB POKIaeT aCHMMETPHUI0 IUATOHAJIN KBaJPaToB.

Takum 00pa3zoM IUPPOBON €AMHUYHBIA KyO PAacKpbUI HAM CTPYKTYpY MPOCTPAHCTBA, a OHA
Hec€T B ceOe 00bEM 3HAHMI O KOHCTPYKIIMU U3/ KOTOPOE Co3aéM, U ero npupomry marepuu. 1
HAKOHEII CaMO MPOCTPAHCTBO KaK CYyIHOCTh Mupo31anus B 00bEME 3aJaHHOW KOHCTPYKIIMH JETaIIN
U 1IETICBOM CYTH TPY/a, TOCTABICHHOTO NIepe/l KOJUIEKTHBOM H OOIIIECTBOM.

Co3znatpe u3aene HOBOM TEXHUKH, 1I0CTAaTOYHO MPOCTO, €CIU OTPaHUYMBATh 11€JIEBOM BEKTOP
noucka. Ho cam 00bEM 3HaHW B 3TOH 00JacTH OH pa3HOOOpa3HBIH M OCCKOHEUHOH, a B cllydae
OTKPBITHSI HICTHHBI — eMIE ¥ BEUHbIN. Benb ncTHHA — OHA BEYHA, a, CJIeI0BATEIbHO, U OECKOHEYHA
ecnu e€ MpeBpaTuTh B TEXHOJOTHH, CPEACTBA IMPOU3BOACTBA, B OPYIUS Tpylda KOJUIEKTUBHOTO
MOJIb30BAHUS, U 3TU TEXHOJIOTHH SIBJISIFOTCSI TOTPEOHOCTHIO JIFOJIEH pelIarolue CBOU 1IeJIEBhIE 3a/1a4H.

VIMeHHO M03TOMY CTPYKTYpa CUCTEMbI «(U3NUECKUN KyO — IIapy, pacKpbhIBAIOIINE TIPUPOILY
IIPOCTPAHCTBA SBJISIETCS] yHUBEPCAIbHOW MEPOM, IMEHHO B MUPE HET TOT'O AJIEMEHTAa MaTepUU BMECTE
C €ro TeJECHBIM U OeCTeIeCHBIM MUPAMU JI1 KOTOPOTO IaHHBIM HHCTPYMEHT HE OyJeT MpHUEMIIEM.

Jla, IpOCTPaHCTBO B 00BbEME STUHUIHOTO Ky0a — 3TO MaJieHbKasl TOJIMKA 3HAHHM, IIOTOMY YTO
UX OCHOBA JIKUT B [Ipupoze, Ho MeXxaHn3M YHUBEPCAIBLHOM MephI TO3BOJISET IPUBIIEYb YEITOBEUECKUI
pecypc B €ro MoJIHOM 00bEME M Ha €AMHYIO I1eJIb. XOTS 3TOT 00bEM 3HAHUI B 00JIACTH WHBApUAHTA
«IPOCTPAHCTBO» COCTABIIAET Bcero auib 36,76%. Beé ocranbHoe nexut B obnactu [Ipuponst. Ho
IIpH HAJIMYXUH OJOJIPKHOT'O MHCTPYMCHTApHUA U IIGJIGBOI?I YCTAaHOBKH JIIOAU peIIaT 3TH 3a1a4u.

9T0 HHCTPYMCHT 3HaHHﬁ, YMCTBCHHOTO Tpyda U crioco0d CO3I/II[aTCJ'II>HOI71 KHU3HCACATCIBbHOCTHU
J'IIO)IGfI, IMPU3BAHHBIX MMPETBOPATH B ) KU3Hb CBOIO MHUCCHUIO U IPECAHAZHAYCHUE B paMKax TEXHOJIOT it
U CTPYKTYPBI OTKPBITOT'O HO. Tonsko Tak OUBUIIN3aIUs ((quOBeK—pa3YMHLIﬁ)) CMOXKCET B34Tb BJIACTb
B CBOU PYKHU M BCTATb HA IIYTh CIIYKCHUS 3aKOHY yCTOfI‘IHBOl"O Pa3BUTHA )KU3HU.

Jlenatb 3Ty paboTy MOXET TOJIbKO YeJIOBEUECTBO HA MPUHIIMIIAX CaMOPa3BUTHsL, C(HOPMHUPOBAB
JUIS 3TUX 1iesiel BceoOmui 1 mobanbHbIi COMOOpraHu3M Yel0Be4YeCTBa, IOCTABICHHbIN Ha CIIyKO0y
uHTepecoB XKuznu u Muposnanus, paay yero 3apoaniach U pazsuBaeTcs JKu3Hb, CO3AaHbI JTHOIU.

A Uit 3TOM 1enu JIoAM JOJDKHBI MMETh JOCTOMHYIO JKHM3Hb, KOMMYHHU3M B MOTpeOJIE€HUH,
cBOOO/Y, HE3aBUCHUMOCTb, O€3rpaHHYHblE UM OECKOHEUHblE MCTOYHHUK D3HEPTHH, CyTh KOTOPBIX
YMCTBEHHBIH TpyJ, IIIyOMHHbIE 3HaHUS, (QopMa 4YacTHOM COOCTBEHHOCTH U TEPCOHAIBHOM
OTBETCTBEHHOCTH 32 CO3UIATENbHYIO JEATEIbHOCTh KaXKA0T0 WieHa 001IecTBa, ero 3(p(heKTHBHOCTS.

J71st 9TUX 11eMe JF0IM JOIKHBI BIIAJIETh peCypcaMi HHTEIJIEKTA M 3HAHUH CTOMMOCTH KOTOPBIX
Oyznet omnpeneneHa GOHIOM WHTEIEKTYyaTbHOTO Pa3BUTHS IMYHOCTH U OOIIECTBA B IIETIOM.

C ysaoicenuem,

Xaiiuenxo Braoumup Anexceesuu, asmop meopuu
OMKPBIMO20 UHPOPMAYUOHHO20 00Ujecmaa.
IIpoexm CTKC, mema «Ilepcnexmusay.

Poccus, Mockea, Muimuwu, 16.08.2025.



