Yro® 1. HTO TAROE $HIOCOSHAT

CMEBICTE CAMOLEHHO, NOHHMaHHe TOIO, MOYeMy eCTh 3TOT MHP H MEL
B Hem LleHHo camo no cebe.
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MHCTPYKIMA —YEPTEK K MUPO3JAHUIO

Mapma Haxogutea Bo Ppanuuu, Mocksa—e Pocenn, a [Hlanxan—
B KnTae. Arje HaxofaTed yucAq? 3jleMeHTapHble YaCTHIB: KBApPKH,
TIPOTOHE! ¥ 3N KTPOHE — HaXoAsTCa Bo BeenenHol. A rie HaxogaTcs
zeomempueckue uzypr! Benmple MenBean AHMBYT Ha CeBEpHOM NOJHOCE,
KeHIYPY — B ABCTPANMHH, a Te «KHBYT» HOHAMUS STHX 3aMedaTeNEHEIX
SKHBOTHBIX?

Koraa MeI MbICTHM, paccy kaaeM i 0O MeHHBAeMCS CBOMMH MEIC/LIMH
CAPYTHMH, MBI [IOCTOSHHO ANEUIH PYEM K KAKMM-TO 00pasam H oH:-
TUAM. PaKTHUECKH MEI 00MeHMBAEMCT U IMH, A He BellaMH, JaKe
ecii oBCyKAAEM YTO-TO 0YEH b KOHKPeTHOE. KOTjla Mbl paccKassiBacm
APYTY, KAk NOCTPOMTE 3arOPOJHBIH JIOM, HAM He HYKHbI HH KHPITHYH,
HH JOCKH, HH LeMeHT. Mexay Tem Mbl 04e pEHBaeM HeKHi o0pas foMa
M IPH 3TOM OPeKpacHo MoHHMaeM APyT Zpyra. MuTepecHo, ¥To gepea
HEKOTOPOE BPEMS, PYKOBOACTBYRCh HAECH 0Ma , OH CMOJKET TTOCTPOHTh
HACTOATIHHA KM PITHIHEIT IOM, ncﬁpommﬁ H MpocTopHL. Ho rae xe
BCE 9T0 BpeM# XPAHH/IACH HAEA 3TOT0 10MA H 9eM OHA, 10 CyTH, Obima?

BoaemeM B pyku abnoko. Yo sto Takoe? Oteer «afnoxo» byner
HEI0CTATOYHBIM, TAK KAK Mbl TYT € CIIPOCHM: 2 4T0 TaKoe 10/10K0, 4To
3HAYUT ORITE 2670KOM , 9T0 flemaeT abnoko abmokoM? Bxyc, IEeT, 3anax
HJIH OTIpefefleHHbIH XMMHYECKHI COCTaB? BEHITH MOAKET, 3TO 3aKOHLI
W NpUHLH TR BHonordn, PH2HKHM 1 XMMHH, KOTOPBIE B COBOKYTIHOCTH
JenaloT 3ToT 06beKT 40/10x0M? 3aflaBad 3TH BOIPOCE], MEl TOHCKHBA-
eMag 10 cyngHocmY A610Ka WK — uden 46710Ka. MEI HIleM To ofee,
YTO ecTsh BO Brex 10/10Kax, ¥ To cylecTseHHOoe, 6es yero oHu He OyIyT
cofoit. Mbl MLLleM npuHyun useomoarerus abnoka, ero cymb, xod dopayay,
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10 KOTOPEIM OHO H3TOTOBACHO. MHEIMH CTIOBAMH , MBI HIIIEM UdedAbH)10
modear gabn0Ka, HAE HAK, ciosaMu [lnaToHa, 2idec Abnoka.

QueBHIHO, UTO BCAKHI IPEIMET eCTE HeuTo onpefenetHoe. Ecnu
HEYTO ECTh, TO OHO HMEHHD 370, 4 He T0. Byzib TO 00Be KT IPHPOILE HITH
YTO-TO PYKOTBOPHOE, BCAKHIL 30N IPeIMeT BCerIa OT/IHYEH OT TOro—
dpyzoz0. aKTHUECKM 3TO O3HAYAET, UTO ¥ Ka3A0M BEILH B MUPE eCTh
CBOA WHCMPYKLUA, TOT THE-TO KA LTI MeXHUYECKUT HACHOPT, YePMEN
UAN MAGH-IPOEXTH, B COOTBETCTBHH C KOTOPBIM T MIIM HHAS BEIIb H3-
roTopneHa. MMeHHO MOHCKAMI H pactIipoBKON 3THX TEXHUYECKIX
TACIOPTOB H 3aHATH HCCNIEA0BATE/IH BCEX MACTE . Hx TPyl OMeHE Ba-
JKEH, HO OTZe/ILHOe U3YMIEHHE BEI3LIBAET TOT GaKT, 4T, JasKe e/
MBI HE 3HaeM BLET0 YCTPOHCTBA MHPO3IAHIIS, OHO TOYHO HMEET MECTo,
OHO ecmb 1 pABOTaeT KAK Yackl. DTOT 3aBeleH HEII MeXaHuaM, He KaK
uTO-T0O PHIHYECKOR, 4 KAK HALANBHOE COOPaHME 33KOHOB U PABHII,
M eCTE IPHHLHI OPTaHU3ALHH BCIKOTO CYIIETO.

DdUNOCOPCKOE 3HAYEHHUE TEPMHHA « HIOEA»

JocTarouHo 2agyMarhed of OKPYKAIOMHY HAC BeLAX, H ML CPasy
TIEPEHIEM OT HUX K HAESM.

TIpeAcTaBuM, 9TO ¥ KOIDATHHIE! JIHAMH JKHBET 16 KOTOB H 16 KOIIEK.
Bre OHH pasHEIX HOPOL H CHAILHO PA3AHYAIOTCA BHEILIHHUM BHAOM: €CTh
KOPOTKOLIEPCTHEIE, JNIMHHONIEPCTHBIE M Te, YT BoBce Bea LiepeTi.
TeMm He MeHee HET COMHEHHMH B TOM, 9T0 JIM A MMEHHO KOINATHHIA,
a He cofauHuNa, Beln MOAUT 0Ha UMeHHO Kollek. BEIXOMNT, BO Beex
ee MMTOMLAX eCTh 4TO-T0 00lee, «KOLIa4eCTh KaK TakoBag», a JIngus
MOoGHT HekyI0 «KOIIKY Boobije». MoAHo JIM Torja ckazath, uto y JIu-
I1H, TOMHMO 32 PasHOMACTHBIX KOTOB H KOLUEK, JKHBET elle OlHa, 33-1
«KOIIKA BooOIIex, BOHpaomas B cefig 06pas BreX BO3MOKHEIX KOIIAYBHK
cpasy? Her, Tak ckazars Henbsd. «Konika BooGiies Sp15eTcq HeKoI
adcmpakyuell, 2 He YeM-T0 GHIHYeCKU CYLIECTBYIOUIMM, M He MOMKeT
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PHAOCOPCHOE SHAMEHHE TEPMHHA «HIEd»

«KHTDb» B IOMe IOCPelH IPoYHX KOTOB H Komuek. Jleo B ToM, YTo MoHA-
THE KOIIKH T10 OTIPeieIeHHIO MOJKET ObITh TOJIBKO HOERALHbIM 06BeKINoM,
Bellk HHKAK GHUIHUECKH MEL He MO O 00LeIHHUTE B ONHO KOIIIKe
Ccepbli M PHIAMI [[BET, KOPOTKOIEPCTHOCTE W ANMHHOLIEPCTHOCTE,
PYCCKYI0 CHOMPCKYIO H MIOTNAHACKYIO BHCMOYXYIO Toponsl. Crexopa-
TEIBHO, TAKoe 00be/IHHE HHE BO3MOMKHO TONBKO B KAYECTBE MIEUIBHOH,
T.e. MCTBeHHOH, MPOLeAYPH M caMa «KOIIKA BOODIIe» BO3MOMKHA TOME-
KO KaK ujeantHpii obvekr. llonyyaeres, 9To «Kolka BoobiLes — 3710
He hH3ITECKOe CYINECTBO, A ocofan udearvran cyHocmy, udes, KoTopad
CYLLLECTBYeT He TaK, KaK BElIlH. 3HAUHT, TAKOH «00DbeKT» SBJISETCA YEM-TO
HIeanLHo-abCTPAKTHBIM, & He pHaUIeckH -TPHPOTHLIM.

Y10 xe Takoe «udes»? ECTh IIMPOKOE 3HAYEHHE ITOTO CI0BA. 3TO
Hekoe coofipaikeHUe, MPHINeIIee KOMY-TO B FONOBY WM 3aNHcaHHO
B KHHTe. B Quiocoduit, pasyMeeTcs, oueHb MHOTO TAKHX HI€H , HO MBI
norosopuM o uiee B Go/ee YIKOM CMEICTe CIOBA. A IMEHHO B IBYX
T7IaBHbIX 3HAYCHHAX: 1) udee KAk nowsmuu u 2) udee kak npuHy une, Modeat,
3axoHe, CTOAIMX 33 TOH HIHM HHOM BEIIE0.

Mepgoe srarenue— 3710 1000 IOHATHE, HATIPHMED TIOHATHE CTYA,
cToNa W A6/10KA. 3ayMaeMed: eCTh 1M 4To-To 0b1lee B aeNeHOM, Kpac-
HOM HJIH #e/ITOM 50/I0Ka X, B COPTaX «INadpaH» HIH «CHMHpPeHKo»? 10
TAaKOro « 16104 HOrO» eCTE BO BCeX STHX A6/10Kax? KorZa MEI cipaiysaem
O CYIIHOCTH A6/10Ka, Mbl XOTHM [OHSITh, YTO TAKOTO «s46104HOTO» ecTh
B KQ3KIOM 0TAeTEHOM A6T0Ke. Mbl OpasyMeBaeM, UTo KakI0e KoH-
KperHoe 16/10K0 ecTs CBOETO poga npumep «soobiie a61oKa», «a6aoKa
Ka K TaKOBOro». MoskHO NonpoGoeaTh OTPHLATE TAKOE BOT «4BI0KO BO-
ob1wer, HO TIOYEMY JKe TOTAR MAJUTHAP/Ib] CAMBIX PasHbIX S 670K 110 Bemy
CBETY ME! TPOJOKAEM HA3LIBATE A0J0KAMY, A He TPHAYMEIBAEM Ka-
AKZOMY OTAEIBHOMY «A0/I0Ky» HOBOE HMS? BHAUHT, B 3THX MIUUIHAPIAX
pasHeX 9610K ecTh uTo-TO 061EE, UTO-TO CXO[HOE! BOT 3TY 061iHOCHDL
HUTH CYU§HOCM D, KOTOpas JeflaeT Kakaoe oTlenbHoe 201oko 1010K0M,
drnocodrt, 1 B wacTHoCTH [IIATOH, H IPeIOK AN HA3LIBATE UTee .
Hzies (Bettieit) — 2710 4To-To of1ee JUis BelieH OlpeeeH HOM IPYIIIH
HILM HX CYIIHOCTD.



Yro® 2. HTo TAKOE HIEANBHBIE OFBEKTEI H TOE OHH CYIECTBYHOT?

Ho ecTs eltte u gmopoe snayenue uaer. MEI XOpoLIo MOHHMAaeM, 9T
Aaze ecnin Obl B MHpe He GbII0 HHKaKHK A 6M0YHBIX AepeBLes — Ha-
TpHMep, CAVYHIACS 3ACYXa HIH HABOJHEH e, — TO CaMa Haed so1oKa
OT 3TOTO He nocTpajana 6s1. CaM NPUHLMI CYUIECTEOBAHIA A0/0Ka,
cofpaHne 3aKOHOB H 3aKOHOMEPHOCTEH, KOTOPEIE IeJKAT B 0CHOBE
3TOro MpejMeTa, COXPaHaTCd, JaKe ec/ii B MUpe He By/eT HHKaKHX
duangeckux 2610k, Kak mHcan gpunocod Iyccepns, «Gake eI B MIpe
He Op1Te OB HUKZKHMX TATOTEROIIMX MAcc, 3aK0H TATOTEH HS TIPO07-
WU 651 CBOE CYIMecTBOBaHHes. YHIUTOXKE HHe KakIoH KOHKPEeTHOM
Quanueckoi Bellid He IPUYHHNT HHKAKOrO Bpella iiee 3TOH Beliy.
Bezp B KaxA0H KOHKPETHOI By, HanpHMep 20710Ke, «10/104HOCTE
TONBKO Rpossatemc. Eciu gaxe Bee 4010k B Mupe OYZYT Che/eHEI,
TO HeKad HHPOPMAIHS 0 TOM, YTO TaKoe A6M0K0, HHKYA He TeHeTcd.
HTaK, eme ogHO 3HAYEHHE HAeH — 3TO NPUHLUN, IGKOH, TI0 KOTOPBIM
«CHeTAHEL» BETITH.

BubI MAEANTBHEIX OBBEKTOR

KaK MBI yxe IOHWIH, I eHd — 3TO IOHATHA BellleH, CYIL{HOCTH Be-
1IeH, & TAKKE 3AKOHBI, 00BICHAIIHE, KaK «CIeaHbl» BEIIH U 10 KAKHM
TpaBUIAM OHH CYIISCTBYIOT. Bee 3To, TIo CyTH, M eCTh HieankHEe 06 eK-
81, Ho ecTb elite 0auH oBIHpHELH BHZ AeaIEHEX 005K T, D10 — Bce
MameMamuueckue npedMem bt HeAd, Guzyphl, GopMyAN 1 NPOUME MaTeMa-
THYECKHE PHHIMITHL.

JaxmymaeMcd: ABIAETCS T M060e HHeI0 —2 MM 7 — QHaTecKHM
obvexTom? Her, pasyMeeTcs, Bedb YHCI0 — 3TO HE Bellb, 4 abcTpak-
uus. A reomerpuueckue GUIYpel — A0OYCTUM, KPYT, KEaJAPAT ML
TPeYTroILHHK — SBAFI0TCA TH GpusHgecKHMH o6bekTaMu?! OTBeT cHo-
Ba OTPHUATENLHEIN. Bet HHT e B pH3HTECKOM MHPE MBI He BHIHM
HH OKPY/KHOCTeH, HH KB3a/[PaTOB, HH TPEYTOALHHKOB — MBI BHAHM
AuHUM (CKopee BeCKOHEYHOC T TOUEK), HO OHM HE CY'Th [IPaBUAbHELe
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TIPENMIECTEOBAHHE BEMIAM HIH BHEEPEMEHHOCTE HAEATIBHBIX OFBEKTOR

reoMeTpHYeckHe GHTYpEL. PHIYPA B reOMETPHH BCerfa HIealbHa:
B TPEYTO/IBHHKE CYMMa BCEX YI/I0B paBHa B TOYHOCTH 180 rpaaycaM,
a B KBagpaTe BCe YIILL POBHO IO 90 Tpagycos. Ho Kak fo6HTECE TAKOR
TOYHOCTH B CJIFYAE C KBAJPATOM, HAPHCOBAHHBIM Ha ECKE HITH J0CKe?
YeMy paBHH YIIA KBAIPaTa, HAPHCOBAHHOTO B IIKONBHOH TeTpanke HIH
Ha JlocKe B KIacce? HecMoTpa Ha CTapaHHs YIeHHK] WK YUUTeNH, pHCy-
0IIas PYKa He MOKeT BeCTH TMHHIO HIealLHO poBHO. Kpome Toro, cam
MaTepHan, Mell WK YepPHHA, TAE-TO MOTIIH JIeYb YyTh TOTIILE, & TAS-TO
ToHEE. [T0BEPXHOCTE JOCKH WM THcTa GyMary camu o cefe HMeloT
HEPOBHOCTH — JIMHUS, NIPOYCPYCHHAA Ha HUX, TONBKO MOBTOPHT 3TH
epoXOBATOCTH. Hi ONHH IPAMOYTOEHEL CTOT He ABIAeTCH IPHMEPOM
HACTOHMIETO MPIMOYTONBHHKA, MOCKOIBKY COREPHHUT MOTPEIIHOCTh
MaTepHana (IpeBecHHE, NACTHKA HIH CTeK/Ma), H3 KOTOPOTo clefaH
$usngeckuit mpegmet. HakoHell, OfiMH W3 CaMbIX SPKUX TPHMEpPOE —
MOHATHE MATeMaTHIECKOH TOYKH, H3 CYMMEI KOTOPBIX COCTABALETCA
BCAKAS TEOMETPHYECKAL TMHHA, TPH3BAHO T1POJIeMOHCTPHPOBATh Kap-
JAUHATEHOS HeCOOTBETCTBHE GH3HIECKUY M ABCTPaKTHEIX 06LeKToB.
MareMaTHyeCcKag TOUKa HEJASMHUMA, HO B QH3NUECKOM MHPE BCE TOUKH
JMETUMEL, 3HAYUT, MaTeMaTHYECKas TOUKA, KAK M COCTOSIIAN M3 HUX
HellpepbBHas THHHA, —2T0 YHcTad abeTpakuud. Takum obpasoM,
MOMHMO IOHATHI U HAYHBIX 3AKOHOB BCe MaTeMaTHIECKHe 0OLEKTEH
TAKKE TPEACTABIAOT CODOM TPUMEp TAK HAZBIBACMBIX HIEANBHBIX
(aBCTpaKTHEIX) 06LEKTOR.

IIPEAUTECTBOBAHME BEIAM HJIH
BHEBPEMEHHOCTE MEAJIbHBIX OBBEKTOB

BasxHoe 3HaveHHe HISaNBHOTO COCTOHT He TOMBKD B TOM, 4TO 3TO
TakKHe YIHBUTe/IEHEle 06’561{'[‘!:], KOTOpEIE HHKAK He MOTTIH 611 cymie-
CTEOBATH B KA4YE€CTBE ¢PI3PI‘IECKI‘]X< Ho euie ¥ B TOM, 4TO MPHHIHIIEL
H 3aKOHHL, COCTARMAIOIIKE COllepKaHHe HIealkHOrD 06‘]:.8!‘:'1'3J He mpa-
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CTO OTZENAITCA OT PHIHYECKHK BellleH H He CBOJATCA K HHM, HO elle
H npedutecmayiom sewgam. JIOKA3aTE, ITO 3TC AeHCTBHTENBHO TakK, HECTOA-
Ho. JIOCTATOMHO NOHTH 0T IPOTHEHOTO H IMOCIHTATE, YT BELIH MOTYT
TIOSBHTHCA B MUPE «IEPBHIMM». HO KaK TOIBKO MbI IpeicTaBuM cebe
nepEoe MOSBHBLIeecd B MUpe 20710Ko, To NpHIeTcd IpeAnoNoKHTb,
YTO B MHP&}DKE@&‘&CHWJMW orpeaefeHHbIe 3aKOHbI (ﬁl)H3HKH, XHMHH,
GHONOTHH M Tak Janee), yie ecrb Moders 16/10Ka, B COOTBETCTEHH C KO-
TOPOIl KOHKPETHOE 86/10K0 Tereps MogsaseTes .

HMMeHHO T03TOMY 3aKOHE! 0TKpbigaomea — MOTOMY 9T0 OHH BCerma
YKe eCThb. Bo BpeMeHa Il7aTOHa HHKTO He 3Ha/l 0 CHHTe3e MONeKy-
net JHK, HO TeZlaMH ZpeBHHX FPeKOB 3TOT CHHTeS YIPaB/ILI BIIOTHe
YCTenHo. 3HaeM MBI 0 HUX MM HET, OHH CYIIECTBYIOT 00BeKTHBHO.
Ecoy 651 3aK0HH BEITH TaK 3Ke MpexofAlIy, KaK BelllH, M HeYesanu
BMECTe C HUMH, TO, TIO-BHIHMOMY, HHYEro W HHKOTZA He MoryIo Gl
NOSBUTECA. Bellb 114 Toro, YTo0k 9T0-TO MOABHIOCE, FAKe JOMKeH OHTL
3aKOH MK TTPHHIKIL, TI0 KOTOPOMY YTO-TC NOABAAETCS .

HEM3MEHHOCTb WM CAMOTOXKIECTBEHHOCTb
HIOEAJIBHBIX OBBEKTOB

Henad MCKYTIATECS KAPKHUM JTHEM, Mbl HAMPABAAEMC K Pevke.
Buepa Mbl TozKe K Hel XOIH/IH M TyAA e IVIAHHPYeM OTIPaBHTLCA 3aB-
Tpa. Ho uTo UMeHHO MBIl HassIBaeM peukoil? Bejs Kax/loe MrHOBeHe
B yCThE PEKH IPHTEKAIOT HOBbIE BOABI, 2 3 TPH MCTEKIIHX JHS pexa
M BOBCE MO3KeT 0OHOBHTECS HAMIOJIOBHHY. HaskiBaeM TH MEI peKof Ka-
#I0e KOHKPETHOE COCTOgHMe peki? HanpuMep, B MOMEHT t 3T0 «peKas,
4 B MOMEHT U” 3T0 yike «peka’». HackoneKo lonycTUMO B TAKOM Clyyae
NPHIHCHBATL OAHHAKOBble HAa3BAHUA pasHbIM 00bexTam? MoHo 1u
CKA3aTE, 9T0, IOCKOALKY BeIH BoobIIe HUKOIAA CaMH cebe He ToxTe-
CTBEHHBI, TAKA# MPAKTHKA HE BIIONHE KOPPEKTHa?

HMMeHHO TaK H PACCYHIaNM HEKOTOPLIe aHTHYHELe dillocodkl: MMe-
Ha TOJIBKO HMHTHPYIOT TOAKIECTBO HeTOKAeCTBeHHbIX Bellleil. Belrn
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COBEPIIEHCTEO HITH ABCOMOTHUE KAMECTEC HOEATIBHEIX OFBEKTOR

drangecKoro MIpa JeMOHCTPHPYIOT JOCAAHYIO HeHAAEKHOCT. JloMa,
3Be3fibl, AEPEBBA 1 Aaske KHBBIE CYIIECTBa BOKPYT Hac— aTo «0bhek-
THI», KOTOpbIE IpeTepIeBAoT M3MeHeHH A Kakfoe MrHoperHe. [loaTo-
My TIpaBnssHee Gb110 OBl MMEHOBATE HX HPOWeccamil, 2 HE OBbeKTaMi.
HMeHHO NOATOMY OHH He TOMIECTBEHHE! cCaMH cefe, a X HasBaHUA
ABNAKOTCA YHCTHIMH KOHBEHIIHAMH — Mbl [IPOCTO AOTOBOPHIINCH, UTO,
IIOKA M3MEHeHIA He CTHIIKOM PasHTe/TEHEL H He 0co60 3aMeTHEL I3y,
MBI TPOJIOMKHM CYMTATh TIPEAMET «X» TeM ¥Ke, 4TO CYMTAIM TAKOBBIM
MHHYTY Hazazl. Ho B JefICTBUTeNBHOCTH 3]1ech Joke HeT TOTo NpeIMeTa,
KOTOpBIA GBI epe]] HaMU MIHOBeHHE Hasall, TIoaToMy 0 BeLax Hellbad
JQUKe CKA3aTh, YTO OHH CYILECTRYIOT, Belb BOIKOe CYILIECTEYIONIee ecTh
anbo onHo, mbo apyroe. Bemu gonxHe 661111 GHITH TOKIECTBAMM,
HO OHH UMY He SBIT10TcA. Hac ToAUMME TosKIe cTBAMH ARMAIOTCS TOMLKO
Hen. B OTIHYME OT TeKyYel pekH, MOHATHE PeKH HUKYA He Teyer,
TI03TOMY €C/TH UTO-TO M CYILECTEYeT Mo -HACTOAWIEMY, TO HMEHHO HIeH,
a He pemH, M MMeHHO HAEH JA0T BO3SMOKHOCTD Ha3bIBATh TEKYIHE
[pOLecch XOTh KAKMMU-TO HMeHaMH. DTa BO3MOMKHOCTE [TOABNLeTCA
[IOTOMY, 9T0 [7€-TO CYIIECTBYIOT HajeAHbie 00 pasiibl, KOTOPHIE, KaK
B PAMKE WIH 0PpaHKe, JAepKUBAIOT Xa0THYeCKHe MPOlecehl poTeka-
IO1LEi1 B HEYIOPAA0YeHHOCTH MaTePH L.

COBEPLIEHCTBO WJIX ABCOJIOTHOE KAYECTBO
HIOEAJIbHBIX OBBEKTOB

MBI Y62 OH LM, YTO MAeH CIy3KAaT N4 Belllell cBoero poja obpaa-
UAMH 1 MOZeIAMH. MOJKHO 11 TOMA CKa3aTh, YTO HEH XOTh i ecree-
CHEL, TeM He MeHee OoJlee cOBepLISHHEL, ueM TeflecHele Beryu? [o cyrH,
HMeHHO 5T0 H XOTeJl CKa3aTh 3HaMeHUTEIH B IV Beke 10 HalleH apHl
3HAMeHUTEI IpeBHerpede ckuil durocod [InaToH.

Hpen coseplueHHA 10 CaMOMY CBOEMY MPH3Ba HHIO CAIYHUTE 00pas-
oM Wi Mogenso. Jliobas Bellk TONEKD 04eHE OTHOCHTENBHO U JCIOBHO
BOIVIOLIAET CBOIO HAEKW. Boapmem Oenslii cHer, Hackomnesko oH Gen? AcHo,
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uTo GeMHaHA CHeTa B LIeHTpe 3ara3oBaHHoH MockBb! GyIeT OTAIHYaTbCE
or GeuaHbl cHera B ropax Kuanmasgmapo. 3Ha9nT, GenuaHa pusn-
YecKHX 0OLEKTOR TOMLKE OTHOCHTEEHA , B OTIHYHE 0T aBCoMOTHOCTH
uaeansHoi GenusHbl, noHATHA Genoro. Take ecin k Henoil Kpacke
MOJIMeIIATh HEMHOTO YepHO#, TO Befoe cTaneT cepbiM. Ho MosKHO 11
NPOIeNiaTh TAKYH e ONePall i ¢ NOHATHAMH 6eoro M yepHoro? Mok-
HO JIH MX MBICTEHHO CMeaTs? CMeIIaTh HX MOMKHO TONBKO B paMEKax
YYBCTBEHHOIO OTIBITA, HO B MBICTH TIOHATHE Besloro HaBCETa OCTaHEeTCH
caMuM coboit.

Ho HiieH cosepleHHee Bellleil He TOIBKO 110 CaMOMY CBOEMY IpH3Ba-
HHIO CTTYKHTE 06pa3Iiom, HO H [IOTOMY, YTO OHH BeUHD! 1 HeH3MeHHEL.
DHHYECKI MBI MOKEM PaspyILHTh 1I060E TEI0: CIOMATh CTY/ HIH JIOM.
Ho eMoseM /H ML CTOMATE ML CTYIA HIM JoMa? PaspyminTe camy
MOfeTb, CaM IPHHLUMI cHOpKH? CMOIKEM JIH Mbl CHENATH TAK, YTOGE
¥ ZoMa He OLUTO CTeH H QpyHAAMeHTa, HO KPLIIIA IPH 3ToM BbUIA, TO CTh
CMOAEM M Pa3pyLIHTE CaM MPHHIMI Oprasnzaiu joMa? Jaske ectn
B MHpe He 0CTAHeTCd HHKAKMY HOCHTe el HIeaNbHLIX 3aKOHOB, CAMU
3aKOHBI OT 3TOT'O HHKAK He MOCTPaiaioT. B MHpe MOKeT He 0CTaThCA
HUKAKHMX TPYIL M 160K, YT0BEI [IOKA3aTh, TONOKNTE B KOP3UHEL IBa
A6710K U [IBe IPYLLH, HO [O-IIPeAKHEMY 2+2 OyeT PaBHATHCH 4.

[IPOBJIEMA BBITHUS UJEAJIBHBIX OB'BEKTOB

TIDHATS, YTO TAKOE FTOT MACALEH BN MHP, B KOTOPOM 06HTAIOT Hjie-
ANMEHEle 0BBEKTHl MM HAEH Belllell, KOHeqHo, 3371aUa He H2 TPOCTEHX.
Ho, ¢ apyroii cTOpOHSL, HET HHYETO IPOLLe, YeM IIOHATS 3T0. Beab Ka-
Ikl a3, KO/ ML MEICTIM , Iy MaeM, TIOHH MaeM, BooBpakaes, 0bsac-
HEeM 9T0-TO ApPyToMy, o6paladcs YMCTBEHHEIM B30POM K YeMy- HHOyab
HeaMLHOMY, Mbl IONaJaeM B 9TOT MHUP.

Hanomuusm cee, 0 KaKHX HASANEHEIX HIH a6CTPAKTHRIX 00HeKTaX
MEI POBOPUM. Bo-TIepBLIX, 3T0 BCe MATEMATHYECKHE 0O%e KTl — YHCIR

TIPOBAEMA BEITHA HAEANBHBIX OFBEKTOR

W purypsl. Yncna— 5To He pH3HYeCKHI 0GBEKT, TPEYTONBHUK HIH
KBapaT Tose. OT/IHIHEIM pHMepoM abcTpaxTHOro 00BeKTa, KAK MBI
yoKe BEUICHHTH BEILIE, SB/IMeTCd MATeMATHYeCKAd TouKa. Kak MaBecTHo,
OHa BBOJHMTCA Kax HeieAnmbli o0berT. Ho Boe «TOYKM» B MHPE e STCH,
[OTOMY YTO 3AaHHMAIOT MECTO B IIPOCTpaHCTBe. BoaKuil gpusnyecKuil
0BBEKT MBICIUTCA KAK TIPOTSKEHHBIH, 3 MATEMATHYe CKas TOYKA — 3T0
HeuTo HeMpOTDKeHHoe, MIeanbHE TAKKe Mo Oble 06111e TOHSTH, Belb
HHKTO 1 HIKOT/}3 HE BCTPEYAIICs C «9e/I0BEKoM Boobimes, Ho mubo ¢ xeH-
MHHOM, THE0 © MYKYHHOM, ¢ peOeHKOM HTH CO BAPOCHEIM, CMYTIIEIM
WK CRETIOKOAKHM, OPIOHETOM WK BIoHAMHOM. «Helosek Boolie»
MmoxkeT BBITE ToNEKo abeTpaknuedi. Ho roe «icugym» abeTpakumu, rie
HaxopaTed, rae 06uTanT! OHKM HE MOTYT HAXOAUTECA B PH3HYECKOM
MHpe, TaK KaK MUp [UIOTHO 3aHAT BemamMu. U poobire pacnonarars
He-Bellli B BellecTBeHHOH BeenenHol Gbmo 651 HenmpasmwisHo, Mosker
6LITEL, OHM HAXONATCA B HalleM cosHauuu? Ho rie Torma HaXxoquTed
€aMo CO3HaHHe!

MHp, KOTOPEII HAC OKPYIKAeT,— 3T0 MUp GH3HYECKUX 0BLEKTOB.
Bonee Toro, o yMOAYaHHIO, KOT/A MBI TOBOPHM, YTO HEYTO «Cylie-
CTBYeT», MBI [IO/IpasyMeBaeM GpHandeckuil ofbekT uin semtk. Ho oka-
3BIBAETCY, YTO CYLLECTBOBAHHUEM PHEHIECKHX BELLeH A0 He OrPaHH-
YHBAETCH, M ML ZOKHEL TIPH3HATE €18 H CyUiechaosanlie Udearsuulx
ofwermos. BOnpoc o criocobe CyuiecTBOBAHN S HAEATBHBIX 00BEKTOR HIH
HX OHTOJOTHYE CKOM CTATCE CTAHOBHUTCS B GHITOCOPH ONHUM 13 Kpa-
eyronbHbIX. Hembas yTBepiKaTh, YTO YHCAA H MOMEKYbI, FeOMETPH-
ueckie GUIYPE! M ATOMEI CYILIECTEYIOT B OJHOM M TOM JXe HaMeDeHHH.
OHY He MOTYT CYMIECTBOBATH B OHOM 1 TOM A€ MHpE, TTOTOMY 4T0
caMm crniocol CYIecTBOBAHMA Y HHX pasHuii. CyIIecTROBATE B KauecTBe
$usHyecKoro 00neKTa— 3HaYUT GEITH KOPPEILTOM OPraHOB YYBCTE,
TO eCTh oLy AThe. KpoMe Toro, duauueckoe cyliecTBOBAHME, KAK Ml
TOBOPH/IM B IPOLITIOM YPOKe, Beera MoyKkeT BbiTh H3MepeHo. Ho upe-
AMLHEIT 06TeKT Heb3A HY OLIYTHTS (IHC/IO 7 He HMeeT HH LIBeTa, HH 3a-
I1axa, HA BKYCA), HY TOMEPHTE (KaK Mbl Oy I8 M MIMEPATE BEC HASANEHOH
KouIkn?). CefloBaTensHo, pHaHYECKHe U MjlealbHble 06BeK TRl HYKHO
pacnonaraTs B pasHEIX MHpax.
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OnHH MHp — LOMOB, 1€COB, 3Be31, HO TAK/Ke ATOMOB i MOJIEKyI—
KOpOIIO HaM H3BECTEH 110 CBOEH YyBCTBEHHON HATMIAAHOCTH. BTopoi
MHp — MaTeMaTHYeCKHX H TOTHYeCKHX 06LeKTOB, A TAKIKe BeIHYHH
M OTHOUIEHHH MEAY HHMH — HE3PHM, HEOIL[YTHM H BHEYyBCTBEHEH,
HO abcomoTHO peaneH. MBI BBIHYKIeHBI IPH3HATE PEaIbHOCTD 3TOTO
MMpa H PealbHOCT b CAMMK HAeH ¥ abeTpakiuil, 4To6sl MoToM BRISC-
HHTE, [Ie OHY HAXORATCA. [IIATOH HA3EIBA 3TO «TJIe» «TMHEIM MHPOMS,
pasymeeTcs, He NpeAnonaras GyKBaibHOTO 10 MPOCTPAHCTEEHHOIO
(MPOHCXOKAEHHA) PACTIONOKEH A,

MieaibHele 06BeKTH He pocto ecth. ComacHo TIATOHY (M 1aTo-
HHIMY, KaK GHIOcOGCKOMY YUeHHIO), TONLKO OHH-TO M peanssl. Ecnu
$U3HYSCKHE TIPEAMETHI 11 TeA BCE BPeMS H3MEHAROTCS 1 HAXOASTCS
B HellpepHIBHOH TpaHeGOPMALIHH, TO He ATEHLIe 00BeKTH He MeHAIOT
cBOef MaeHTHYHOCTH, ECITM QMaMYecKoe fillo BIIOIHE MOKET PAasBUTLOR
B $H3IHYECKYIO KYPHIIY, TO HILILHOS AHI0 OCTAHETCH HEH 3MeHHEIM
M cele TOMIECTBEHHBIM BO BEKH BeuHble. Ho UTO 3BHAYMT «HAeaTbHOE
Afno»? PaKTHUECKH 3TO 03HAYALT TO, O 1€M MBI F3Ke TOBOPHIIL. 3To
HaGop 3aKOHOB U IPWHILATIOE, B COOTBETCTEHH € KOTOPBIMH S0 KaK
OOLEKT CTAHOBHTCHA BOSMOMKHEIM. B KOHEYHOM MTOTE MAEALHOE — 3T0
Hafop A/IrOPHTMOB, KOTOPbIE JIe/KaT B OCHOBRHHH BCAKOIO PHIHYECKOTD
CYLIEro, HO CAMH OHE HedH3HIHEL.

Harmpumep, Mbl HUI/IE B HAIIIEM MHPE HE BCTPEYaeMcs ¢ 3aK0HAMH
COXpaHeHUS BellecTha, TPHTSKEHHA HIH CHHTe3a Monekyas JIHK xak
€ KAKHMH-TO pU3HIeCKUMH TesaMi. OfHAKO 9TH 3aKOHBI Be3Jie Bbl-
HOMHAKTCA, OHH AUPHXHUPYIOT MaTe pUeil, opraHuayior ee. Ho rje e
0OMTArOT CAaMK 3TH 3aKOHH? B Kakoi 600 HebecHOM 3HIHKIO-
TeJMH OHM 33MHCAHE, Ha KAKOM ITobanbHoM BeelleHCKoM cepBepe
yropazodens? Kax pas B aToM cmbicne [IIATOH U HEKOTOPEIE ApyrHe
GUNOCOGE! FTBEPKIAIOT, UTO HYAHO MBICHTE OTAENEHEI MUP, H/e-
QIBHBIH MU HIealbHbIX 33 KOHOB.

Koneuno, B 6YKBANLHOM CMLICTE 33JaBATECA BOTIPOCOM O TOM, ade
HAXOAMTCA ATOT MHP, HE BINOTHE KOPPEKTHO, TaK KaK «[Je» — 3T0 Xa-
PAKTEPUCTHKA NIPe/METOR M Bellleli, 9T0 OHM 3aHUMAIOT MECTO B 1tpo-

TIPOENEMA BEITHA HAEANEBHEIX OFBEKTOR B HCTOPHH $HAOCOSTHH

cmpaKcmee, B TO BpeMA KaK «HIeH» BHeIPOCTPAHCTBEHHEL. C Apyroi
CTOPOHBI, HAEUTBHOE HEMEPEHHE BAMKE K HAM, YeM MbI IyMAEM, Be/Ib
Kai/IBlf pas, KOra MEI PAaMEIIUIEM, 3 3HAYHT, OlePHPYeM IOHITHIMI
1 aBCTPAKIM MM, IPOBOJMM BbIYHCAEHHS, MBICTIEHHO TTPOEKTHPYEM,
pHcyeM obpassl, elaeM OTKPLITHA, TOHIMaeM WIH He ToHHMaeM
YTO-TO, MBI BIVIOTHY 10 B3aHMOJEHCTRYEM C HileabHEIM. TI0STOMY OHO
He [JIe-TO «TaM», 4 BIIOJHE cefe «3feck».

IIPOBNEMA BBITHSA UOEATBHBIX OB BEKTOB
B MCTOPHHM ©dHUITOCODHH

TMnatow Gbi nepesiM GuaocoPOM, KOTOPEIH 3aMETHIT CY LIeCTBOBA-
HMe HeaMEHEIX 00BLeKTOB U OCTABM BOIPOC O XapaKkTepe HX Cylne-
CTBOBaHH . Er0 yueHHe NPUHATO Ha3blBaTh HACATHIMOM, & ET0 CaMo-
ro— ¢urocodom-ugeamuctom. Mueamusy 0 ugeunHeT B punocodun
HHKY/A He Aennch. HecMoTps Ha To, 4TO He Boe PHIOCOQE TPHHHMAIOT
WJEaNHaM, KIACCHYeCKUI BAPHAHT Wjlean HaMa Gnaronoly4Ho cye-
CTBYeT H CerofHsA, NPH4eM Ya.CTO HAEAIHCTAMH CIBLIBYT H MATEeMATHKH,
1 MOTHKH, H THHTBUCTE, H JAKe ONEITHEIE IPOTPAMMHMCTEL, KOTOPEIE
MOHHMAIOT, YTO TO, € YEM OHM UMEIOT JIEI0,— 3TO HE CaM JIBOHYHBIH
KOJI, @ npuHKun ABOMYHOM 3amucH. Kak 611 To Hu BriTo, dunocod
10-Pa3HOMY PeLUAIOT BOIIPOC O CTATYCE HAEAILHOT0, MOAHO BLIEIHTE
mpu forviitie crpamezi udeaauzma.

Tepaas, 0fseXMUSUCICKAR WA PEANUCMCKAL, KAK Pa3 TPHHASHHUT
Mnatony (13 punocodor XX-XXI pekos ee NpHAePKHEAMICE YaiTxe],
dpere, Kpunke, 3anta 1 ap.). CornacHoe eif, HaeaIbHble 00BEKTEH CY-
LIECTEYHT, BO-TIEPREIX, HE3ABUCUMO OT COZHAHHA MBICTS IIMX SO,
a BO-BTOPBIX, He3ABUCHMO OT MaTepPHH, TO €CTh T000T0 BOIMOIKHOTO
HocHTend. Hampimep, Bee 3aKOHE MaTEMaTHKH IIPOCTO €CTh B CEOETO
poga ocofiol MaTeMaTiyecko BeeneHHoM. [I1aTOH Ha3bIBaI 3TOT MUP
«MUPOM IHIOCOB», MOJIATAM, 4TO, TOMHMO MATEMATHKH, TAM Pacmona-
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TaI0TCA BCE TOHATHA K 1100b1€ 3aKOHE! FIOPAN0YeHHA I OpraHH3allHI
MaTepHn.

Bwmopas cmpamezus, BIIepBHle IpefloyKeHHAT APHUCTOTeNeM H 3a-
TEM C OTOBOPKAMH TOfAepkarHas CnuHo30i, [erenem u apyrumu,
VTBEpIKTAET, 4TO HASUIBHOE He MOJKET PacIoNaraTecd 3a npenefaMH
Bereil. MaeansHoe — 370 IPHCTBHTENBHO Te 33KOHBI, KOTOPBIE OpraHi-
3YI0T BCAKYIO MAaTEPHIO B KAYeCTBE 1ero-To ONpelie/eHHOTo, Ho, TAK:xKe
KAK MATEPHH HYAEH TPpUHIAN chbopku (1o ApucToTeno — «dopmar),
YTOBE! BOMMOTHTECA, MPHHIIHITY HAH 3aKOHY HY:KHA MaTepus, 4ToOm!
TIPOSBHTHCA. BelllH, OKpY/Kaolllie Hac, U eCTh PesybTaT Takoi BoTpe-
Y € TOH JTHIIE BasKHOH OTOBOPKOILL, 4TO 10 CAMOH BCTpedl HH HAeH,
HH CIyCTKH HeoQOpPMAEHHOH MaTepHH MO OTAeMBHOCTH HE CYIIECTBOB-
nu. Beaxoe cylecTEOBaHHe NPeAToNaraeT HepasprIBHY0 CBI3b 000ux
M3MEPEHMI 1 MK o0HoMOMENmHOC MY (pashoncxodnocmb), Hampumep,
nwboH MpenMeT, KOTOPHI 651 MBI HY B3AJIH B PYKH, IPeACcTaBILeT
coBoil coeAHHEHHE 3AKOHOB TeOMeTpHH, PHIHKH, KUMHH H KOCHOH
Heo$opMIeHHOT MaTepHH. CTONI— 3TC BOIUIOIIEHHEIA IPAMOYTO/ME-
HUK, CHEAHHKA — BOTUIOUICHHBIH PaKTai, 2 OGBIYHBI Pe3HHOBI
MUK — BOTIOMIeH Has Teopema [lyankape — [lepenbmaHa 1 rp.

W HaKOHELL, MpembA cIpamezus, CYEveKmugucmoKad, K IpecTaBHTe-
JLIM KOTOPOH HYKHO OTHECTH B IepByIo ouepens M. Kanta, yTeepixaaer,
YTO HEa/IbHOE HE MOYKET PACTIONATraThCA BHE CO3HAHMA MbIC/RITHX
CymlecTs. HaeanbHEle 3aKOHL TAK WM HHAYe CBA3aHEl C HATHYHeM
B 9TOM MHPE MBIC/LLIEro cy6berta. CKA3aHHOE, KOHEYHO, HE 03HAYA-
eT, uTo cyBrekT U30DpeTaeT 23aKOHE MUPOZIAHKUY B cBOel cobrTReH-
HOM ['O/IDBE, HO TN LITb MIPEATIONATAET, YTO PACCYHKACHIE 00 HASAMBHOM
B 06%0] caMOT0 MBEICTAIIETO CO3HANN A HEBOIMOKHO H BecCMEICTEHHO.
HHKTO H3 HAC B OTASABHOCTH He 05171 Obl B COUTOSHUH «BBITYMATE MUP».
Ho npupoga coaHanus scex nwofell 1 YelOBEUeCTEA B LE/I0M UMeeT
B cebe yAMBUTeNbHbIE IPHHIUIIL M 3aK0OHOMEPHOCTH, ¢ IOMOLIBIO
KOTOPBIX MBI TIONyHaeM MHP 1€I0BedeCKOTo ONEITA. JTO 3HAYHT, ITO
3AKOHEI MATEMATHKN KAK-TO CBA3aHEI ¢ HALIMM CcOOCTBE HHBIM CO3H2-
HMeM. JaKOHbl 0PraHH3aLHH MUPO3IAHIA — 3T0 33KOHEL, € IOMOLLLI0

Brisonsr

KOTOPBIX MBI MBICHM. B TAKOM TeOpHH MecTOM POKISHMA H Ipelbl-
BAHH A WEUTBHOTO ABAAETCH HMEHHO CO3HAHHE Ye/0BEKA., 3/eCh 3apA-
3BIBAIOTCA F3/IBI M KYIOTCA ClieIIe HHS — 0BpaayloTed CBI3H, KOTopLIe
CKPETUIANT CAMO MHPO3aHHeE.

BriBoabl

B 3TOM YPOKE Mbl Y3HAJIH, YTO TAKOE HIlealbHEIe (A6CTPAKTHEIE)
0OLEKTH M ITOYeMY OHM HA2LIBAOTCA e anbHEIMH. ME paceMoTpe-
JIM HECKOJIBKO 3HAYEHHH WIEATBHOrO, 3 MMEHHO CYIIHOCTS, TTOHATHE
W IPHHIMMN OpraHu3ai i o6nexTa. Bonpeky HeKo# KOHTPHHTYHTHE-
HOCTH TOTO, YTO MUP Belllei He ABIAeTCA eIHHCTREHHBIM H OKOHYATeb-
HEIM, MBI TTO3HAKOMH/IHCE C KIIOYEBBIME apryMeHTaMH B IIOJL3Y TOTO,
MITO MH BCE JKE He OrPaHHYHBAeTCH $HIHICCKUMH 0bbexTami, Tlommmo
dusnyeckoil BeeneHHoM, ecTE 4T0-To ellle — HAIPUMep, Te 3aKOHE!,
KOTOPBIE €10 YIPABIAIT, HO HE MOTYT ObITE VBHASHBI KAK MOJIEKYIbI
B 2/e KTPOHHbIA MHKPOCKOTL. YUUTEIBAS YIMBHTENLHOCTE 3THX YTBE pik-
JeHHH, YyI0 COCTOMT CKOpee B caMoM (aKTe CyllecTBOBaHME 06IIUX
MOHATHIH, A TAKIKE YIIOB, TPAMLIX, OKPYKHOCTEH, PAIHYCOR H YHCel.
MeI TaKs e paccMoTpeni Hanbonee WINCTPaTHBHBIE IPHMEPBI HACH:
TOHATHA, 3AKOHE! H Mobke MaTeMaTHUecKHe 00 heKTEL. H Teneps Mul
3HaeM, YTo nocie oTKprITHA dunocodueit b muue [I1aTOHA U APYTHX
MBICTLTENIeH HleH U CAMOTO OHTONOIMYSCKOTO CTATYCA HjealbHOro du-
Nocodus pasenuaacs Ha TpH Aareps. OJIHM NONATaH, YTo HeaNbHoE
CYLIECTRYeT He3aBUCHMO OT HabojaTened, B OTAeN BHOM HaMe PeHHH.
Jpyrie e cKICHHbL ObIIH COeIHHATL HASIBHOE C BellleCTBeHHEIM
HepasprBHOM CBAZLI — HWilealkHOe GOPMYeT Belllk, a Belllk, PUaeT
mIoTHOCTE popMe. M, HaKoHell, TpeThH PellMIH CBA3aTE HIealbHOoe
€O CTATFCOM CaMOro HabMOJe A, TO eCTh M 2aNLHOE &CTE TO, YTO CO3-
JaeT 1 peanisyer cam Habmogatens. ITo cyru, cyfbexT-Habmogarens
W eCTh CAMO Mllea/IbHOE.
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