Poccus, HIN® « CKUBP», B.A. XatiyeHko. [lpoekm CTKC, mema «llepcnekmuea»

MaTtemaTtuka, chopma u cogepxkaHue lNpupoanbli

T'eomeTpust ynuces: gucna: X — 3To TuHuS, X2, VX —
KBa,[[paTBI BIIMCAHHBIC U OIIMCAHHBIC BOprF prra fC’M

MaTEMaTI/IKa, reoMeTrpus, ([)mmca qyuceJa

Ha pucynke npuseneHa reomeTpus uncna X=60, X2, VX
Uro takoe X?
Yro takoe X??

Yro takoe VX ?
Kakas ¢uzudeckas npupojia STUX BETHYHH:
KAYecmeeHHasl, KOIUYECTN8EHHAS, MAMeMAMUYEecKas,
eeomempuveckas u gpuzuvecxkas?
MaremaTuka ymnceJs

X — 3TO HEKOTOPOE YHUCIO «N», AT yA0OCTBa PUCYHKA
OHO BbIOpaHO paBHBIM 60 MHWLIUMETPOB (B IITYKaXx).
Ennanna m3mepeHus 3Toro 4rciia — ecTh opra (Mepa).
Ona 3anmaér HanpaBieHne 1 GOPMUPYET BEKTOP. DTH MM
«BBICTpamMBalOTCS» B psn (wepeHry). Du3uueckd OHU
HMEIOT KOJIMYEeCTBO M HampasieHue. llpuponma optsl
(1*x=x) — wMeeT NHWHEHHYIO CTPYKTypy: MJIHHY
(nponmonroBarocts). KauectBo €€ — nmuHuA. OTO mepBas
crenensb, wk «NY». D10 (uU3HMUecKas BEnMYMHA — HO
CYLIECTBYET OHAa OZHOBPEMEHHO B IIPOCTPAHCTBE U BO
BpeMEHH. A Ka4yecTBO — 3TO TO, YTO OTIMYAETCS TOIBKO
IPYT OT IpyTa TOJIBKO KOIWYECTBEHHO. —

duszuka (IPUPOIA) YHCJIA: yrcna X — 5TO TO, YTO

puc.). X uMeeT Mepy JJIMHBL. JTO HepBas cTeneHs (x1). H

x2,4/X 91O KBQJIpaThl: CTOPOHA OJTHOTO = X, a CTOPOHA 2t

RTONOTN = V TTNUT ATOM ern Tuaradant. = x (em Tafdm )

dhopmupyet pusndeckuit 00vekT. O0bekT cozpaér [Ipupona u
aroau. [Ipupona 1 MuposaaHue — JeaoT 3TO 110 CBOMM 3aKOHAM,

€ M3BECTHBIM JIIOJIM 1 ux Hayke. 310 1 ecTh peamer
3y4€HUs, 3TO: CTPYKTYpa, Cpesia, CUCTEMA, CYLIHOCTb, CMBICII,

TexHosorud. .. [lonnmanne ¢usuku — ectb OBPA3. Uiu 310

YMCTBEHHBIH TPy, KOIJIEKTUBHBIA pasyM...OHN BU3yaIU3UPYIOT
00beKTHBHY0 peanbHocTh B (hopme pusnyeckux OB BEKTOB
Tabmuma
Ksaapar (n) JuameTp Kpyra, Mm
Jj‘g X=Yy X2 V2= X2/ Bnucanunblii ONMCAHHBIN
i } V=x12 X=yV/2
1 60,00 3600 1800 60,00000 84,88281
2 42,42641 1800 900 4242641 60,00000
3 30,00 900 450 30,00000 42,42641
4 21,21320 450 225 21,21320 30,00000
5 15,00000 225 1125 15,00000 21,21320
6 10,60660 1125 56,25 10,60660 15,00000
7 7,50000 56,25 28,125 7,50000 10,60660
8 5,30330 28,125 14,0625 5,30330 7,50000
9 3,75000 14,0625 7,03125 3,75000 5,30330
10 2,65165 7,03125 | 3,515625 2,65165 3,75000
11 1,87500 3,515625 | 1,757813 1,87500 2,65165
12 1,32583 1,757813 | 0,878906 1,32583 1,87500
13 0,93750 0,878906 | 0,439453 0,93750 1,32583
14 0,66291 0,439453 | 0,219727 0,66291 0,93750
15 0,46875 0,219727 | 0,109863 0,46875 0,66291
16 0,33146 0,109863 | 0,054932 0,33146 0,46875
17 0,23438 0,054932 | 0,027466 0,23438 0,33146
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18 0,16573 0,027466 | 0,013733 0,16573 0,23438
19 0,11719 0,013733 | 0,006866 0,11719 0,16573
20 0,08286 0,006866 | 0,003233 0,08286 0,11719
21 0,05859 0,003233 | 0,001716 0,05859 0,08286
22 0,04143 0,001716 | 0,000858 0,04143 0,05859
23 0,02930 0,000858 | 0,000429 0,02930 0,04143
24 0,02072 0,000429 | 0,000214 0,02072 0,02930
25 0,01465 0,000214 | 0,000107 0,01465 0,02072
26 0,01036 0,000107 | 0,000054 0,01036 0,01465
27 0,00732 0,000054 | 0,000027 0,00732 0,01036
28 0,00518 0,000027 | 0,000013 0,00518 0,00732
29 0,00366 0,000013 | 0,000007 0,00366 0,00518
30 0,00259 0,000007 | 0,000003 0,00259 0,00366
31 0,00183 0,000003 | 0,000002 0,00183 0,00259
32 0,00129 0,000002 | 0,000001 0,00129 0,00183
33 0,00092 0,000001 | 0,000000 0,00092 0,00129
34 |6,47376(c™*) | 0,000000 | 0,000000 6,47376(c*) 0,00092

B pacuérax npunsta koncranTa: Vx = 1,4142135623730950488016887242097.

BbIBOALI:

1.
2.
3.

X2 3T0 KBaipaT, ONMCAHHLINA BOKPYT eJHHHYHOI0 KPyra AuaMeTrpom X;

Vx —3T0 KBAJIpaT, BIMCAHHbIN B ¢IUHUYHbIN KPYI f1HaMeTPpOM X;

KBaapar co cropoHoii X = ABYyM KBajapaTaMm €O CTOPOHOi y, rae y=X/v2 u
COOTBETCTBEHHO X = y*V2

X? — KOJIMYECTBEHHO = «N» MOCTPOEHHBIX: B PAABI «N» KOTOPBIX = X, a psAAbI
00pa3yT IUIOCKOCTh M3 «N» psaaoB. Tak moaydyeHa mpupoaa miockoctu. Ona
PaBHA KOJMYECTBY «N» pa3MelléHHbIX HA ITOM IIOCKOCTH.

Il1ocKocTh 3a1aéTcs ABYMsI BEKTOpaMH mepBoro nopsiaka: X! * X! = X2, Ecau
COCIMHUTH BEPIIMHBI JABYX BeKTOPOB X (IEepPBOro mMOpsiika) — TO MOJYyYHM
BEKTOpP BTOpOro mnopsinka X2 JTo M ecTh caMm Ksazapar. M om 3agaérces
aMaroHaabo. B kBagpare JABe uaroHajgu. IJTO YACTHBIA  ciy4yai
NPSIMOYT0JIbHUKA.

Ecian kBagpar (mpsiMOyroJibHUK) pa3pe3aTh M0 IMATOHAJIM — TO MbI MOJYYUM
JABE THMOTEHY3bI JBYX PABHBIX NPSAMOYIOJbLHBIX TPEYroJbHUKOB. DU3nuecku
TAKHX TPEYroJbHUKOB — MOeT ObITh He /IBa, a YeThbipe (B 3aBUCHUMOCTH OT
TOr0 MO KAaKOW JIMAroHaj M pe3atb). B 3ToM oTiinume GpuU3MKH M MaTeMaTHKH.
IIpupona camoro odbeKTa — CJI0OKHEEe MATEMATHUKH CBOUM pa3HooOpa3ueM H
BApHAHTAMM.

Orcroga BbBITEKAaeT CYTh, CMbICJ, NOHUMAHHE M MATEMATHYECKOr0 3HAKA
YMOKHUTD. 3HaK yMHOKHTH «X» — 3TO NOBEPHYTHIN Ha 45° 3HaK MuII0C «+»,
uro o3Hauaer — OBBEM. A ero maremarnueckasi popmyina — 3ro CUET B
OBBEME

3akon matematnueckoro 3Haka YMHOZKUTD — ecTs puznueckasi CTpyKTypa,
COCTOSIIIAS W3: JIMHUHU; IJIOIAAu; 00béMa. J[asee NMKII MOBTOPSIETCHA CHAYaJIA:
JUHHA U3 00BLEMOB; IIOMAAb W3 O0BEMHBLIX JHHHIA; 00bEM M3 00HLEMHBIX
IUIOCKOCTEH ... H T.JA. B 3TOM CcyTh 3aK0oHa Ky0a 11t 3HaKa yMHOKUTD.



I'maBHoe.

9. M3 pucyHka cijiegyer, 4TO VIS BCero CyllecTByeT O/lHA eMHCTBeHHasi Mepa: U
3TO eCcTh ABa KBaapara. X cTopoHa = paguycy OKpPYKHOCTH, a AUAMETP — 3TO U
eCTh YHHMBEpCAaJbHasi €AUHUIA HM3MEpPEHHUsl, OCHOBaHMEe KOTOpoii = 2 (aBa
paauyca kpyra). Takum o0pa3oM yHHBepcaJbHas eIMHHMLA HU3MEpeHHs HMeeT
ABAa OCHOBAHUS YHHBEpPCAJbHOW Mepbl M = 2. Bropoe ocHoBaHue
YHHBEPCAJIbHOM Mepbl ONPeleJUT PH He00X0AMMOCTH — pupoay miomaau. Hy
a TpeTbe OCHOBAHHWE eIMHMIbI U3MEePeHHUs — IPH He00X0AMMOCTH ONpeaeTUuT —
npupoay oonéma.

10. Cymma KBaJpaToB YHHBePCAJIbHON €IUHULBI U3MePeHHs] PABHA KBaJpaTy UX
auaro”asiei. B 3rom cyre Teopembl B.A. Xaiiyenko. OHa siBiasieTcs1 oOuieu
COCTABJAIOINECH 10 OTHOLIEHMIO K (¢pakraay Teopembl IIudaropa,
ONMPAKINYIOCH  Ha  NPAMOYIrOJbHBIA  TpeyrojibHuUK. IIpsiMmoyroabHbIi
TPEYroJbHUK — 3TO NOJIOBHHA NPAMOYI0JbHUKA, PA3PE3aHHOI0 HA [IBe PABHbIE
YacTH N0 AuaroHajau. Takum o0pa3omM KaTeTbl MMEIOT NPHPOAY EPBOro poaa.
HNx cropoHbl HM3MEPAIOTCH KBaJApaTamMHM. A THINOTEHY3a MMeeT — IPHPOAY
BTOpPOro poaa. E€ kBagpar = cymMe KBaJApaToB KareroB. EquHMIa usmepeHus
no B.A. XailueHKO mMeeT KBaaApaT eAuHuna mdmepenusi = 2. Ilpupoxga 3toi
eIMHHUIbI OTHOCUTCH K IMeEepBOMY PpoAy: IJTOT KBaJApaT COCTOMT U3 4-x
KBAa/IpaTOB, CTOPOHBI KOTOPBIX = I, WJIM = OCHOBAHHUI0 YHCJIA HU3MEpeHHsA. A
AHATOHAJIM ITHX KBAJAPAaTOB MMEIOT NPUPOAY PU3NYECKUX BeJIHYHMH — BTOPOIO
poxa. Takum oOpa3zom Karerbl TpeyroabHuka Iludgaropa oOpasywor aBa
KBa/IpaTa COCTABJIEHHbIE B NPAMOYIroJbHUK (Mepy) ¢ pasmepamu 2 u 1, a
TUIIOTEHY30i 3TOr0 TPEYroJbHUKA — SIBJAETCH CTOPOHA NPAMOYIOJbHHKA
(exMHMUBI U3MEPEHUS).

11. Tak MATEMATHKA, kak yHuBepcajbHasi KOJMYECTBEHHAS] XapaKTepPHUCTHKA
Ipupoasbt ceszana 4yepes ['EOMETPHUIO packpsiBaomyw ¢dopmy
¢usnueckoro odbexkra, csizana ¢ pusnueckoii CYIIHOCTDBIO no3Bodisiromas
PACKPBITh 00bEeKTHBHYI0 PEAJILHOCTh B €IMHCTBE (JOpPMBI U coiepKaHMA.

122B »3tom c¢ytb OBPA3A npeacTraB/ieHHOT0  YMCTBEHHBIM  TPYAOM
MAaTEPHAJIN30BAHHOIO0 HMHTE/VIEKTa M KOJUIEKTMBHOro pasyma ooOmecrBa. OH
Oyaer co3aaBaTbCsl € NMOMONIBIO OPYAMH TPyAa, KATErOPUM HHTE/IEKTa. JTO
CIeUAJBHBII HMHCTPYMEHT M MHpPONOHUMaHMe. OHH MO3BOJAT C€O34aTh
uHpopManMoOHHOEe 001IeCTBO (MUMBWIM3ALMIO). A LIMBHIM3ALUA — CIOCOOHA
OyaeT MOMOJHATH 32 CYET YMCTBEHHOI'0 TPYAA, U HH(POPMALlUM HEPreTHYEeCKU
oromker Ilpupoast 1 Muposaanusi. Tak OynyTr popMupoBaTbcsi HDABCTBEHHbIE
U IYXOBHO pa3BHUThbIE JIIOJH, WIH UCTUHHBbIE cyObeKThI IIpupoasni; eé nouepu u
CHIHOBbSI.

13. Umenno 3tu 3aaaunm pemaror co3naHublie B CCCP u Poccuu TexHoJ10rMu:
cpeabl — CKUBP; cucrembl — CTKC; u teopun — THO. I1um: no3uums,
NMOAXO0AbI, NMOHMMAaHHME, MNPAKTHKa, Hayka, ¢pujaocopuss U MHUPOBO33PEHHUE
OPHEHTHPOBAHbI HA MMUTALMIO PEAJILHOCTH 32 CYET YMCTBEHHOI0 TPyAA.

C yBaxeHueMm,

Xaituenko Bnaoumup Anekceeeuu — zenepanviuiii oupexmopa HII® « CKUBPy, agmop meopuu
OmKpbIMo20 unpopmayuonno2o obwecmsa Poccuu (TUO), 16.10.16, Motmuwu, Poccus
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