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1IpeauciaoBue
aBTopa

Mens Bcerzga ynuBisiu ¢passl, B KOTOPBIX BCTPEYAIOCh BRIPAXKEHHE «HayKa
U Ky/IbTYpa> . 3BYUUT KaK «JIUTEPATyPa U KY/IbTYpa>» HIH «UCKYCCTBO U KY/Ib-
Typa>». Takoe paszgeneHue U Jake MPOTHBOIOCTABICHHE JUIICHO CMBICTIA,
Begb, O€3yCI0BHO, HAayKa — HEOThEMJIEMAS] YACTh COBPEMEHHON KYJIBTYPBL.
Taroke MeHsI BCerja pacCTpanBajIo IIPOTUBOIOCTABICHUE « JBYX KYJIBTYP» —
I'YMaHUTAPHOH U €CTECTBEHHO-HAY4YHOM, 0 KoTopoM nucai eme Yapnss CHoy
B CBOEH 3HaMeHUTOM pabote. Kaskercs, 4To Takoe paszeneHne — a OHO 0 CHX
IIOp 3aMETHO — OCHOBAHO B IIEPBYIO OYepe/ib HAa B3AMMHOM HEITOHMMAaHHH,
CBOMCTBEHHOM MHOTHM JIOZISIM M C TOM U C IPYTOM CTOPOHBI. Yrobsr JIy 1€ I10-
HATb APYT Apyra, Hazo Oombiue oOmwarsest. OTyacTy npeiaraeMast YUTaTENIo
KHMTA SIBJISIETCA MOMBITKOM Takoro obieHns. CoOOTBETCTBEHHO, OCHOBHOH €€
azipecar — YeJ0BEK, CIUTAOLINH ceOst B GOMIBILETH CTEIICHN «TYMaHUTAPUEM >,
YTO B IIEPBYIO OYEPeIb OAPA3yMeBaCT HEMOO0Bb KO «BCIKUM POPMYIaM>.

B HexoTOpOM CMBICIIE KHHTA COCTOMUT M3 TPEX YaCTEH, U Ba)KHEHIIAS U3 HUX
CBsi3aHa ¢ HAOOpPOM WLIIOCTpanuii, cosganHbix Pocranom Tasacuessim. C ca-
MOTO HayaJia uzest IIPOEKTa BPAIaIach BOKPYT BU3yaIbHbIX 0OPa3oB, KOTOPbIE
MOIIH OBl II0-CBOEMY BBIPA3UTb POJIb MATEMATHKH B [IO3HAHHUH U OIIMCAHUU MUPA,
a TaloKe ee CBA3B ¢ ApyruMu noaxonamu. I loatomy ummocrpaTusHeiil psag —
HE IPOCTO JOIOJHEHHE K TEKCTY, & CAMOCTOATENbHAS CYIIHOCTD, Y KOTOPOH
€CTb CO3/jaTelb, CBOUMH METOJAMHU BBIPAKAIOLINI COOCTBEHHYIO TOUKY 3pECHMUS
Ha MBICJIM ¥ OOPas3Bbl, IPECTABIICHHbIEC B OCHOBHOM — TEKCTOBOH — YaCTH KHHTH.

B 15 rmaBax, cocTaBIAIOIMX 3Ty YacTh, POPMYI IPaKTHIECKH HET. Lepio

6I)IJI Pa3roBOp O MATCMATHICCKOM MCTOZC OIMCAHUS MHPa C TOYKH 3pCHU



Y4€HOT0, KOTOPBIA UM aKTHBHO IIOJIb3YETCA, HO CAM €r0 HE Pa3BHUBAET, CO-
3/IaHHE HEKOECTO BHATHOTO 00pa3a, HOAKPEIICHHOTO Pa3sHOOOpasHbIMU aHa-
norusmH (c KOTOPBIMH, Pa3yMEETCS, MOXKHO HE COTJIAMIATHCS) U IpUMEPaMH,
KOTOpBIE 51 Opan B mepByto odepens u3 Gpusuku u acrpodpusuxu. Mue xore-
JIOCh, YTOOBI YUTATENb IIOHSII, YTO MATEMATHKA — HE CIIOCO0 BCe 3alyTarh,
a eIMHCTBCHHAS BO3MOXXHOCTD ITOHSATH OYCHDb U OYECHb MHOTOE U3 TOI'O, YTO MbI
Y3HQJIU U y3HAEM O MHpE, B IIEPBYIO OYEPEIb B Pe3yabTaTe GUIUUECKUX HC-
crnepoBanuil. Kpome Toro, MaremMarika — MeTOJ HE TOJIBKO (u He cTOMBKO)
IPEJCTaBIEHUs U OIIUCAHUsA, HO €Ill€ U UCCIENOBAHMM IPUPOIbI, IIOCKOIbKY
0Ka3aJI0Ch, YTO MHOXKECTBO HOBBIX PE3Y/IbTATOB YJAE€TCS BHAYaJIE MOTYyYUTh
C MMOMOMILIO AHAJIN3A YPAaBHEHU M (a MHOTIA TAXKe CO3AHMS HOBOTO MATEMATH-
YECKOTO annapaTa), a 9KCIIEPUMEHT MU HAOIIOACHUS BIOCIEACTBUU UX JIUIID
MO TBEP>KJAIOT.

OHaKo MHOTUM ITPOIBHHYTHIM YHTATEISAM ITOKAXKETCS, YTO CJIOB HEJJOCTa-
TOYHO, — HaJI0 ¥ YPaBHEHM BBINUCHIBATh. PacckaspIBaTh O MaTeMaTHYECKHUX
MeTogax B pusuke 6e3 oMoy $opMya — BCE PABHO 9TO TOBOPHUTH O XKH-
BONuMCH 0e3 WIUIOCTPALMi WU IOKa3a KapTuH. [ loatomy mosiButace TpeThst
4acTh KHUTU — IPUJIOKEHHUS, Ky/Ia BBIHECEH P/ IPUMEPOB, IPU3BAHHBIX He-
IOCPEACTBEHHO IIPOAEMOHCTPUPOBATh, KAK MATEMATHKA IIPUMEHSAETCA B PpU-
3UKE U aCTPOHOMHUH. TaM GOPMyIIbl IPUCYTCTBYIOT B OOJIBIIOM KOJIHYECTBE,
IPaBJa, CIOKHBIX BRIPOKECHUH cpeay HUX HeT. PakTHdecKu IPHIOKEHHS —
3TO PsiJi HE3aBUCHMBIX HAYYHO-IIOMYJSIPHBIX CTaTeH pa3sHOro ob’beMa, OCBsI-
LICHHBIX CAMBIM PasHBIM METOAAM, mporeccaM u obbekram. CraHzapTHOTO
Kypca HETEXHHYECKOTO BY3a ITO BBICIIEH MaTeMaTHKe U PpU3HKe (umu maxe
€CTECTBO3HAHMIO ) OyZeT BIOJIHE JOCTATOYHO, YTOOBI BO BCeM pasoOparbesl.
He BosHHKHET CJI0OXKHOCTEMN U y CTApPIIEKIACCHUKOB U3 GU3HKO-MaTeMaTH4e-
CKHX LIKOJI MJIM ACTPOHOMHMYECKUX KPY>KKOB.

OCobHSKOM CTOAT Ba MOCIEAHUX OOIBIINX IPUIIOKEHHS, OLHO U3 KOTO-
PBIX IIOCBSIIICHO TMIIOTE3aM B aCTPOPUBHKE, 2 BTOPOE — MPAKTUYECKOM IT0JIb3e
yHZAMEHTATBHBIX HCCIIELOBAHUI BOOOIIE H aCTPOHOMHYECKUX B YACTHOCTH.
Yurareinn, Bce-Taku xenaomuii $opmys n3bexxarb, MOXKET, IIPOIYCTHB IIEp-
BbIC JICBSITH IPUIOKECHUI, CMeJIO OpaThesl 3a JBa MOCIIENHUX, He 60sICh CTOII-

KHYTBCS ¢ «MAaTCMATHICCKUMH MOHCTpaMI/I ».
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1IpeauciaoBue
XY/TOKHIKA

Ipennoxenue Cepres [ Tonosa mumocTprpoBarh KHUIY IIPO MaTEMATHYECKHE
popmybl 3acTano MeHst Bpaciiox. Kak murrocrpuposars To, 4ero He MoHU-
maems? Ho s pemnn nosepurscs yausurensHomy gapy Cepres bopucosuya
OOBACHATD HEIIOCTHKHUMOE.

B mxone mup nudp xasancs yxacHo ckyunsiM. Kierky B terpazu Boc-
IPUHUMAI KaK CPEACTBO OrpaHuYeHus cBoboxpl Boobpakenust. M 6opoicst
3a 3Ty cBOOO/Y 3aIOJIHssL TETPaAKH PUCYHKaMU. PucoBan u B yyeOHMKaX,
BU3YaJIU3HPYsl YCIOBHUS 33724 U YKpallas OyACHHOBCKMMH YCaMH ITOPTPETHI
BEJIMKHUX MaTEMATHUKOB.

M BoT Temeps MO PUCYHKH CHOBA BCTPETHIINCH C MATEMATHKOM Ha CTpa-
HU1ax 310l KHury. [logospesaro, 4To cTa TEM MaKCHMAJIbHO HE IIOATOTOB-
JICHHBIM «T'YMaHHTAPHUEM >, HA KOTOPOM aBTOP TECTHPOBaJ CBOM TekcT. Ecn
IIOFIMET 3TOT XYJOXHHK, TO, BEPOSITHO, U JPYTHE TOXE IIOHMYT.

MsparenpcTBO MONPOCUIIO MOSICHUTh B 3TOM KOPOTKOM BCTYILICHHUH,
KaK ycrpoeHsl wmoctpaund. OHU COCTOST U3 TPEX OCHOBHBIX JIEMCHTOB:
KJISIKCA, 9epTekX (MM KapaHJALUIHbIH PUCYHOK) M opHaMmeHT. Kusikca, cien
IaJiCHUs KaIlUId aKBapeJId Ha O€JIOM JIHCTe, — eCTECTBEHHOE PUBUYECKOE SIB-
nenue. YepTesk 3TOM KISIKCHI — ITOIBITKA Y€TOBEKA H3MEPHUTh U IIOHSTD ITO
¢usuueckoe sinerne. OpHAMEHT — OJHH U3 IEPBBIX JOCTYIIHBIX YETOBEKY
cr10co60B OMMCATh YEPE3 PUCYHOK U PUTM OKPYIXKAIOLIUI MUP.

CobpaHnHble U3 3THX 371eMeHTOB WwutocTpauuu st ornpasisit Ceprero bo-
pucoBuyy Ha OrarocioBeHue. B oTBer mosnyyan HacTaBUTEIbHbBIE KOMMEHTA-
MU ¥ HCIIPABIISUL PUCYHKH. TaK, 1ar 3a Imarom, mpubIIHKaIcs K IOHUMaHUIO
CMBIC/IA KXKIOH I71aBbl. Tereps aTa KHMra y Bac B pykax. M BeI maxke yxxe mpo-
YUTAIH IPEAUCIOBHE.

Pocman Tasacues






Yactp I

HoBbIn
A3BIK



A. 3AKOHAMH IIPUPOABI Mbl HA3SBIBAEM HAJEJXKHO YCTAHOBJIEHHBIE
3AKOHOMEPHOCTH, OITMCBIBAIOIITHME ITPOLIECCHI B PEAJIBHOM

MUPE. MATEMATHYECKUE METO/ZIbI IOMOTAIOT HE TOJbKO YETYE
OOPMVYJIMPOBATD OTH 3AKOHBI, HO U MCITIOJIb3OBATDH ITPOBEPEHHBIE
AJITOPUTMEBI U ITPABHUJIA KAK JJIA1 PACYHETOB PE3VJIbTATA

WX JEVCTBUS, TAK YU JIJIS ITIOJIYYEHUS HOBBIX COOTHOIIEHUMH,

T.E. HOBBIX 3AKOHOB IIPHUPO/BbI.

b. <HEMOCTUXUMAS 30PEKTUBHOCTb MATEMATHKH »
COCTOMT B IIEPBYIO OYEPEJDb B TOM, YTO 3AKOHDBI U ITPABHIJIA,
COOPMY/INMPOBAHHBIE 1 TOKA3AHHBIE OJI51 UOEAJIBHBIX
MATEMATHUYECKHX OBBEKTOB, OKA3BIBAIOTCS C BBICOKOM

TOYHOCTBIO IIPUMEHMMBI K PEAJIBHBIM OBBEKTAM M IIPOIJECCAM.
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I'naBa 1

DopmyJbl
1 3AKOHDI

PUPO/IbI

Camblil 17100a71bHBIH IPOLIECC — PACIIHPEHHUE BCEICHHON® — ONMUCHIBACTCS
$opmy0ii Beero uib U3 Tpex CUMBOJIOB: v = Hr. Jt1o 3akon Xab6ma. 3xech
7 — TaK Ha3bIBAEMOC COOCTBCHHOE PAacCTOSIHUE 0 00beKTa ( « HOPMATBHOE >»
PacCTOSIHME «B METPax>» B JAHHBIA MOMCHT BPEMCHH), U — CKOPOCTb H3Me-
HEHMsI TOTO COOCTBEHHOTO PACCTOSIHHSL CO BPEMEHEM I10 YacaM HaOJmogaresst
(Tak HaspIBacMoOE cosmic time), cBsAsaHHast ¢ pacumpennem. Hakonen, H —
nocrosiiHasi Xab6a. 910 K03 PUIMEHT NPONOPLIHOHAIBHOCTH, XapaKTe-
PHUBYIOLIHI, HACKOJIBKO OBICTPO IPOMCXOAUT PACIIMPEHUE B JAHHYIO SIIOXY.
3axon Xa661a MOXHO cPOpMyINPOBATh U cI0oBaMH (Boobwie, 4eM mpoe
YPaBHCHHE, TeM, KaK IPABHIIO, JIETHUE ITO C/IENaTh): CKOPOCTD yAAICHHUS TaJakK-
THKH 32 CYET PACIIUPEHUS BCEJICHHOM IIPSIMO IIPOIOPIIMOHATBHA PACCTOSHUIO

O HCC. O,Z[HaKO BCCh KOHTCKCT JIY4LIC IIPOABJIACTCA HMCHHO IIPpHU q)OpMy.TIb-

Bceaennas ¢ nponucHoi 6y1<m>1 — 3TO BCE CylIeE, HabAropAaeMoOe U HeHabAroaaeMoe. Mbl He 3HaeM
cBOICTB BeeaeHHOI, TOCKOABKY HabAIOAQEM AUIID BceAcHHYI0. BoT ee mapamerpnr Ham 6oaee

nau MeHee usBecTHbl MiMenno o neit 3pech peun. FlHpiMu cAoBaMu, KOTAQ MBI TOBOPUM

O MYABTHBCEACHHBIX, TO 3TO BeeAeHHa s, COCTOAMAA U3 MHOXKECTBA BCEACHHBIX, B OAHOI M3 KOTOPBIX
MBI KUBEM.
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HOM 3aIIMCH JaXKe B TAKOM IpocToM ciyyae. M cam sakoH BeiBoguTCS € 0Ye-
BU/IHON HEM30EKHOCTBIO MMEHHO Ha si3bike popmyi (cm. npunokenwue 1).
3akon Xab6ma 6bUI TONYYEH HA OCHOBE aHAIM3A JAHHBIX HAOMIOAEHUI
B 1929 ., HO eme B 1922-M Anexcanap OpuaMan u HE3aBUCHMO OT HETO
B 1927-m JKopsx JlemeTp BBIBEIM COOTBETCTBYIONIECE COOTHOIIEHHE U3 PEIle-
HUH YPAaBHEHHUM OUHIITENHA 115 OJHOPOJHOU U U3OTPOITHOM BCEJIEHHOM™.

Hab6nonenns nospoisior nposepsits 3akoH Xab6ua. st He canmkom
JAJICKUX TAJTAKTUK UX CKOPOCTh MOXKHO C XOPOILIEH TOYHOCTHIO OIPEIEIUTD
110 KPacCHOMY CMEIICHHIO, HCTIONb3ys 3akoH Jomnepa (xoTs1 kocMonornye-
CKOE KPacHOE CMEIEHUE UMEET APYIYIO IPUPOJY, TEM HE MEHEE MOXKHO I10-
Ka3aTh, YTO BIUIOTh IO PACCTOSIHUI B HECKOJIBKO MUJIIMAPIOB CBETOBBIX JICT
ZOIIEpOBCKast $OpMyJia AT ZOBOJIBHO NPABIWIBHBIN peayisrar). st 6onee
JJICKUX TaJIAKTHK CKOPOCTb PACCYUTHIBACTCS B PAMKAX 32/JaHHOM KOCMOJIO-
TMYECKOH MOJIEIIH.

Y IMBUTEIBHBIM 11 MHOTHX (AKTOM SIBJISIETCS TO, YTO CKOPOCTD B 3aKOHE
Xa6671a MOXeT IPEeBOCXOAUTD CBETOBYIO'. PaccTostHuE, HA KOTOPOM 3TO TIpO-
HCXOZUT, cOOTBeTCTBYeT cdepe Xabbma. [lo Hee ceilyac BCEro NULIb OKOJIO
14 mapp cBeToBbIX J1eT. MBI Hab/1101aeM raTaKTHKH, HAXOSIUECS B JAHHBIH
MOMEHT 60Jiee YeM BIIBOE JATIBIIE, T. €. MOYKEM yKa3aTh Ha CHUMKe (Harpumep,
B Yibrparayboxom mone Xa66;1a — Ha n300paskeHUM HEOOJBIIOrO yYacTKa
Heba pasmMepoM MeHbLe AucKa JIyHBL, TOTYYEHHOM B PE3yJIbTaTe AIUTEIbHBIX
Habmogenni ¢ nomompio Kocmmaeckoro Teneckomna nmenu Xa66ma) o6bexr,
CKOPOCTb yIQJICHUS] KOTOPOTO OT HAC B HACTOSIIMHA MOMEHT IIPEBOCXOLHUT
300000 km/c.

B aToM npumepe XOpOLIO MIULIOCTPUPYIOTCS KJIIOYEBbIE IPEHMYLIECTBA

MaTeMaTHYECKOTO MOAX0Aa B PU3HKe (M APYrUX HAyKax):

— BBIBO/JI K/IIOYCBOT'O 3aKOHA ITPHUPOAbI U3 YCTKO C(l)OpMy.TII/IpOBaHHbIX
HPCILI'IOIIO)KCHI/Iﬁ IIyTEM NPUMCHCHHU IPOBECPCHHOIO alliapara

(MaTemaTuKa);

Mutepecho, uto 8 2018 r. Ha lenepaabHoit accambaee MesxAyHapOAHOTO ACTPOHOMHUYECKOTO
COK03a ObIAA IIPHHSITA PE3OAIOLISL, IPH3bIBAIOLIAs PEKOMEHAOBATH UCIIOAB30BATH HA3BAHUE «3aKOH
Xa66aa — Aemerpax».

14 YacTts I. HOBBIM A3BIK



— KOMITIAKTHas, ACHasA 3aIIMChb (OTKprBaIOH_[aH TAKOKC IIYTh K HaI‘JISI,I[HOI‘/JI

BH3YaJIM3ALIUH ITyTEM OCTPOEHUS IPadUKOB);
Y Y

— BO3MOJKHOCTD pacicTa C.TIC,ILCTBI/Iﬁ (‘iTO IIO3BOJISICT, B YaCTHOCTH,

CPaBHHUBATD NPCACKA3aHU TCOPHUH C H&6JHO,I[CHI/I§IMI/I).

Mmenno ¢ Haya0M HCIIONB30BAHHUSA MATEMATHYECKHX METOJOB PHU3HKA
crana OBICTPO Pa3BUBATHCS, Belb 0€3 3TOrO TOYHbIE IKCIICPUMEHTAIbHbIE
JJaHHBIE /IO HEKOTOPOIi CTENIeHH OBLIH He BOCTPeGOBaHbI (pasyMeeTcss, BEPHO
1 00paTHOE: IPUXOJ MATEMATUKH OTYACTH CTUMYJIMPOBAH MOSBICHHEM TOY-
HBIX H3MEPCHMI HabII0aeMbIX ITapaMeTpoB). To ke caMoe MOKHO CKasaTh
M O MHOTHX JIPYTUX HayKaX. 3aMeHa Ka4eCTBEHHBIX OIIMCAHUI U TIOCTPOCHHI
Ha KOJTMYECTBEHHBIE PACYETHI, OCHOBAHHBIE HA PA3BUTOM MAaTEMATHYECKOM all-
napaTe, NO3BOJIM/IA BBIMTH Ha HOBBIM YPOBEHb.

PerpocrnekTUBHO OKUAbIBAsI B3OPOM PasHOOOpasHbIE MOIBITKU YelI0Be-
4€CTBA IIOCTUTHYTh CYTh BEMIEH, MBI BPAJT JIM CMOXKEM IPEACTABUTD, YTO BO3-
MO>KHA KaKasI-TO aJIFTEPHATHBA MATEMATHIECKOMY OIMCAaHHIO GH3UIECKHX 3a-
KoHOB. bornee Toro, Ay Hac Teneps caMo MX MOHMMAaHUE O3HAYAET, IO CYTH,
IOCTPOEHUE KOJIMIECTBEHHOMN MOJIENIH, NO3BOJISAIONIEN YCIEMHO OIMChIBATD
IaHHbIC HAOJIOIEHHUI U SKCIIEPUMEHTOB, 4 TAKOKE IIPEICKa3bIBATh UCXObI OY-
myuux onbiToB. bes popmyn aTo caenars HeBoamosxHO. HiMenHO moaTomy He-
KOTOpbIC PU3HKH (a TaKKe XUMUKH, MOJICKY/LIPHbIC GHOIOTH U MHOTHE JIpyTHE
YUCHBIC) HEMHOTO CBBICOKA BSHPAIOT Ha T¢ HAYKH, I/I¢ YPOBCHD HCIIONb30BAHHS
MaTEMaTHKH TOPa3/io HIKE H IJi¢ MHOTO Ka4eCTBEHHBIX (HE CHHOHMM CI0Ba
«XOPOIUHX> ) CIIOBECHBIX PacCY>KACHMH. 3HAIHUT, Kasanoch OB, BCAKHIL JTHO-
0O3HaTEIbHBII YETOBEK, CTPEMSIIUIHCS IIOHSTh, KAK YCTPOCHA IPUPOJA, TOJI-
JKEH IBITAThCS YSICHUTB Bee Ha sidblke popmyit. He TyT-To 66110! POpMysnbHbIIL
A3BIK, 110 BCEH BUJUMOCTH, CJTMIIKOM « HEECTECTBEHEH » . Je10BeKy Kak BUIy
HECKOJIPKO MHJITHOHOB JIET, 2 GOPMYIIBI MBI HCIIOJIB3yEM B THICSAYY Pa3 MEHBIILE
BpeMeHH. [la u MpUMEHAIOT-TO UX Janeko He Bce. Ham Mosr passusancs
He JyIs TOTO, YTOOBI HCI01b30BaTh popMyibl. A xaib. O Mo3re, CleLHaIbHO
71 HUX TIPUCIIOCOOIEHHOM, MBI IIOTOBOPUM B IocineaHert rnase. Toxa ske

OI‘paHI/I‘{I/IMCH COBPCMCHHBIM YCJIIOBCUYCCKHUM BOCHPI/IHTI/ICM.
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YenmoBex yxke CTaJIKUBAJICS C PACIIUPEHUEM IIPUBBIYHOTO BOCIPUSTHUS
MHUPA, OTPAaHUYEHHOTO HamuMu opraHamu 4yBcTB. CHavana B X VII Beke 6b11n
1300peTeHs! TeaecKkon U MUKpockor. OKas3anocs, 4TO U Ha MAKPO-, U HA MU-
KPOYPOBHE «€CTh MHOTOE Ha CBeTe, Ipyr [opalio, 4To 1 He CHUIIOCH HAIUM
Myapenam>». HeoxngaHHo BBISICHUIOCH, YTO HALIU OPraHbl YyBCTB HELO-
CTAaTOYHO COBEPIIECHHBI AJIs1 TOTO, YTOOBI yBUAETh MUPHALBI 3B€3 1, U3 KOTO-
poix cocrout Mueunsiit [TyTs, u Mesbyaiie KUBble OPraHU3MBbl B KaIlUIe
Bozpl. [Tosske cTaso sicHO, YTO CYIIECTBYIOT BUABI ICKTPOMATHUTHOTO U3JIY-
YeHMsI, HEJOCTYIIHbIE YEIOBEYECKOMY IJIady. 3aTeM BBIACHHUIIOCH, YTO U KOC-
MOC, ¥ OKPY>alolllee HAC IPOCTPAHCTBO IIPOHHU3BIBACTCS IOTOKAMH YaCTHL]
(HampuMep, HEATPHHO), KOTOPBIC MBI HE 3aMedacM. lenephb K aTomy Habopy
npubaBUIKCh IPaBUTALMOHHBIE BONHBL KaxeTcss 04eBUAHBIM, 4TO HALIMX
BPO>KIEHHBIX CBOICTB HEJOCTATOYHO IS aI€KBATHOTO TOCTIKCHUS MHPa —
HU C TOYKH 3PCHUS HAOMIOICHHII 32 HUM, HU, BEPOSITHO, C TOYKH 3PCHMUSI I10JI-
HOTO ero ocmpicieHus. OIHaKO, TaK 5Ke KaK TEJIECKOIIBI U JETEKTOPBI PasHo-
00pa3HBIX U3JIYYCHUH T03BOIUIM OOJIbIIE M JIyYILE «BUACTb> , MATEMATHKA
IIOMOTAET HaM JIy4Ile ONUCHIBATH U IIOHUMATh, XOTSI HHOTZA 3TO CTAHOBHTCSI
OYECHb HEMPOCTOU 3aJA9€CH.

Ckoubko mogeit 6ourcs dopmyn! B cBsasu ¢ atum yacto paspamorcs
npocbOBI pacckasarb O 4eM-TO (KOCMOJIOTHH, YCPHBIX AbIPAX, TPaBUTALH-
OHHBIX BOJIHAX) «COBCEM-COBCeM 6¢3 popmyn. FIHorAa yaeHsIi nin nomy-
JISIPU3ATOP YYBCTBYET cehst BpadoM (HalpuMep, CTOMATOJIOIOM), KOTOPOTO
IIPOCSAT IOMOYb, HO «TaK, 4TOOBI He 661710 601bHO>» . Brrarogapst cymecrsen-
HBIM yCIlexaM B cdepe aHeCTEe3UH CErOLHs MOXXHO, Hanpumep, 6e3boies-
HEHHO yznanuth 3y6. OObsACHUTD 0OCOOCHHOCTH CIIELUAIBHON TEOPUH OT-
HOCHTEJIBHOCTH, HE MOJIB3YsACh POPMYIAMH, 3AMETHO CIIOXKHee. TyT gasxe
00ImuM HApKO30M ey He IIOMOXELIb. BceM MaMATHO yTBepXAeHUE pe-
naxropa, paborasurero co CruseHoM XOKHHIOM, O TOM, YTO OJHO ypaB-
HEHHE YMEHBUIACT IIPOJAXH HAyIHO-TIONY/IsIpHON KHurK Basoe. OnHako,
4TOGBI KaK CJIEAyET B 4eM-TO paszobparbces, ¢opmynsl Heobxoxums! (n Xo-
KUHT He cMor oboiituch 6e3 E = mc?).

Mo>HO BBIIEIUTH TPU OCHOBHBIX CIIy4Yasi IPUMEHEHHUS GpOPMYII, KOTO-

prC HPI/I 3TOM MOT'YT CYIICCTBCHHO OTIMYATbhCs MO BHCIIHEMY BUY U CYTH:
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popMyIIbl B YMCTOM MaTeMaTHKE, POPMYIIBI ISl 3AIHCH 3aKOHOB IIPUPOJBI,
XUMU4YeCKUE pOPMYIIBL.

ITepBbiit THIT pOpMYT — 3TO, IO CYTH, ITEMEHTI 0COHOTO SI3bIKA, 0COHOTO
crioco6a ONMCaHUs CTPYKTYPBI, KOTOPYIO Mbl BBISBIsieM (OTKPBIBAEM) JIHIIb
IIOCTEIICHHO, HA POTSDKCHUH MHOTUX coTeH JeT. CylecTBeHHO, YTO ee jie-
MCHTBI OKa3bIBAIOTCS CBSI3AaHHBIMHU JPYT C APYTOM (MHOIZA HOBOJIBHO «4y-
JIECHBIM >, T. €. IPUYY/IMBbIM M HEOXKHU/JAHHBIM, 06Pa3oM) onpesieecHHbIMU
3aKOHAMH U IPABIIIAMH, KOTOPbIE TAKKE BBLIBILIIOTCS JIUIIB ITO XOAY BBISB-
JIEHUSI CBOMCTB CTPYKTYPBL.

Bropoii Tun $opmyn — crnocob onucanus Mupa, B EPBYIO O4epesb pe-
anpHOTrO. OIHAKO, KaK MBI YBUAUM IO3KE, paboTa ¢ runmoTe3amu (KOTOpble
B OCHOBHOM OKa3bIBAIOTCSI HEBEPHBIMU B IIPUMCHEHHUH K HA0/1101aeMOII IpuU-
polie) IPUBOAMT K TOMY, 4TO $pusHueckue GOPMYIIbI CITY>KAT U 715 ONIUCAHUS
BO3MO>KHBIX MUPOB, OT/IHYatomuxcs ot Haurero. Crura Broporo Buzsa ¢opmyi
COCTOHT B HAIMYMHU UX IepBoro tuma. FHaue roBopsi, K 3aKOHaM IPUPOIBI
MO>KHO IPUMEHSTh METOABI MAHHUITYJIUPOBAHUS, Y)KE paspabOTaHHbIC MaTe-
MaTHKaMH 17151 a0CTPaKTHBIX CTPYKTYP.

OcoOHSIKOM CTOST XUMHYECKHe (pOPMYIIbI, OIHCHIBAIOLINE CTPYKTYPbI MO-
JIeKyI U peakuuu Mexay Humu. HaBepHsika uMeHHO Ta win uHast opma 3a-
IIHCH CTPOCHHUSI KAKOH-HUOYIb MOJICKY/IBl — HEPBOE, YTO IPUXOLUT B FOTIOBY
MHOTHM JIIOSM [P YIIOMHHAHHH CI0Ba «PopMya» (3TH accoLMalluu uc-
II0JIb3YIOT B PEKJIAME, PACCKA3bIBAsl O HOBOM MOIOILIEM CPEACTBE HIIH MOTOP-
HOM Macine). B nepsywo ouepenp Gopmynpl — ovenp ynobHsL criocob Bu-
gyanusanuu. B 1aHHOM ciyyae OHM HE HMEIOT OTHOIICHUS K MaTEMaTHKE.
CoO0TBEeTCTBEHHO, MOIIIHBIE METOIBI ITOH HAYKH HEITPUMEHHUMBI JJIsI MAHUITY-
asauui ¢ xumudeckuMu popmynamu. OZHAKO Y XMMHKOB €CTh CBOM METOZIB,
Za 1 MaTeMaTHdecKue GOPMY/IbI OHH TOXKE AKTUBHO HCIIONB3YIOT.

Or1e1pHO MOXXHO BBIICTUTD YETBEPTBIH TUII GOPMYIL, CBI3AHHBIM C JHATPAM-
MaMH, COOTBETCTBYIOLINMH PEAKLIMSIM B CAMBIX Pa3HBIX HAYKAX. DTO HJIN CXEMBI,
MM OfiHA U3 $OPM MATEMATUYECKOI 3aITUCH, T.€. OHU BBIACISIOTCSA CKOpee
110 GpopMe, YeM 10 COAECPIKAHUIO, U JEMOHCTPUPYIOT 3aMETHOE pasHOobpasue,
€CJIH KX HE COPTHPOBATS I10 IOAKIaccaM. B riepByo ouepep 31ech CTOUT Ha3BaTh

JHMarpaMMbl Deiinmana. B nannom ciysae pedb UET HE MIPOCTO O BU3YAIU3ALIUH,
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a 0 MeTOo/e, YIIPOLIAONIEM BBIYHCICHHS. TaK 9TO ¢ HEKOTOPHIMH OrOBOPKAMH
MO>KHO CYUTATh 3TH AUArPAMMBbI IIOABUIOM GOPMY/I BTOPOIO THIIA.

Hac B nepsyo odepens 6yayT unTEpecoBats $opmyIisl B pUHKe (3aKOHDI
IPUPOJIBL) U CTOSIAS 33 HUMHM MaTEMATHKA, 00eCIeIMBAIONIas allapar Ma-
Hunyuposanus. Bmecre ato crpamnas cuma. Kak numer Muxann Ipomos,
«MaTEMATHKA 3aIIOJHIECT CBOUM OTHEM BCE, YTO 30BETCS QUSHIECCKUMHU Ha-
yKaMu: 0071aKa, CKpbIBaBIIKE OT HAC TO, YTO TEIEPh MbI [IHUILEM KaK 3aKOHBI
IPUPOJBL, PACCEUBAIOTCS B JIy9ax TaKOH PUBHKH» 2.

Cama nzest 3aKOHOB IPUPObI JOBOJIBHO HeTpuBHaabHa. Ha mepBom mmare
pedb UAET O TOM, YTO MBI MOYKEM BBISIBUTH B IIPUPOJE CTPOTO BHITOTHSIOIIH-
€Csl 3aKOHOMEPHOCTH, KOTOPBIE MOYKHO 3aITHCAaTh B BUJIE MATEMATHIECKUX CO-
orHoureHuit. OTCI0a OJMH IIAT 4O BOCHPHUSATUS MUPA KaK MAIIHHBI C Y€TKOH
IpeacKa3yeMOCTbIo Beex Oyaymux cobpituit. MHTepecHo, 4To sanbHerimee
IBIDKCHUE «TOM XK€ TPOIOH » MPHUBEJIO B UTOTE K OTKA3y OT CTPOTOTO JieTep-
MUHHM3MA MEXaHHCTHYECKUX MOZeIIel 61aronapst, HAPUMEp, CO3TAHHIO TAKHX
TEOpHIi, KaK XaOTHYeCKasi JUHAMHUKA U KBaHTOBasi MexaHuka. Ho B Havase
IIyTH CTPOTOTO MaTEMaTHYECCKOTO OMMCAHMs NpUupogsl (6e3 6oxkecTBEeHHOTO
BMCILIATE/IbCTBA, HAIIPUMEP) Mbl BUAUM HMCHHO AETCPMHHUSM.

Kax 651 T0o HU 6BUIO, MOXKHO CKa3aTh, YTO HACTOSIIAS HAyKa [IOSBHUIACD,
KOIJa y4eHbIE HayaIi NMPEINPHUHUMATD IOMBITKY BBISBUTD HUMEHHO 3aKOHBI
IPUPOIBL. DTa KOHLENUHs TPpeOyeT Bephl B TO, YTO €CTECTBEHHBIE IIPOLIECCHI
IPOUCXOJSAT IT0 HEKUM HEU3MEHHBIM IIPABHJIAM, T. €. YTO MbI HE )XBEM B MUPE
cy4yafiHOCTeH U dyzec (BOSMOXKHO, C OTOBOPKO, 9TO HEYTO, KaXKYIeecs
B JaHHBII MOMEHT 4yZOM, HaileT cBOe 00BsICHEHHE B paMKax 0osiee o0uero
3aKoHa npuposl). Eciu ncxoauts us aToil TOYKM 3peHuUs, TO OJHUM U3 TIEp-
BbIX yueHbIX sBisietcsa EBoxe Kunacxuit (IV Bex mo H.2.)*. Emy npunangnexur
TepBask Cepbe3Has MOIBITKA CO3AaTh MOAeb «Bcenennoi» (B Tom 06beMme,
B KAKOM €€ BOCIIPUHUMAJIH JPEBHUE TPEKH), T. €. IPEICTABUTH IBHXKCHUE He-

6CCHI)IX TCI (COJ’IHHa, .HYHBI, IITH BUAUMBIX HCBOOPYI)KCHHBIM ITIa30M IIJIA-

I'lpumepno Ha moaTopa cTosetus panbiie [ Iudarop u ero yyeHuKH Takke BHIABUAU HECKOABKO
BXXHBIX 3aKOHOMepHOCTeH. OAHAKO STOM IIKOAE SIBHO MELIAA YPE3MEPHO MACOAOTU3HPOBAHHBIIH
TTOAXOA, T. €. HEKOTOPasl KOHIIENTYaAbHAsl 3aIOPEHHOCTD B IIOAXOAE K U3YIEHUIO TPUPOAHBIX
SIBACHUH.
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HET) B BUJIE HabOpa KOHLIEHTPUYECKUX CPEp, MOXKHO CKA3aTh «LIECTEPEHOK .
U peus He nzet 0 TOM, YTOOBI OrPaHUYUTHCS CIIOBECHBIM onucanueM. Llenbio
Esnoxca Kuuzackoro 6p110 IMEHHO CO3/IaHUE YETKOMH KOHCTPYKLIUH, II03BO-
JSIOLIEH PACCYUTHIBATH TPACKTOPUHU HebeCHBIX 00beKTOB. Takyio Mozenn
IPH JKEJTAHUH MOXKHO BOILIOTUTDH B METAJIJIE B BUJIE MEXaHUYECKOTO YCTPOU-
CTBa, €U OBl 3TO MTO3BOJLSUIM TEXHHYECKHUE BO3MOXXHOCTH TOTO BPEMECHH.
Torza MOXHO 6bUIO OBI, «Bpalas Py4yKy>, IPOKPYIUBATh JBHXKCHHUE ILIA-
HeT B OyJylee MM IPOLUIOE, AEMOHCTPUPYS UX KOHPUIYpanuio B 1000i
MoMeHT BpeMeHH. [Ipu aTom odeBuzgHO, YTO BCe 3TO 0EeCKOHEYHO JaJIEKO
ot Maruu. EBroxcy Kuugckomy He MOIIO 661 IPUIATH B IOTOBY, YTO, CO3/aB
IPaBUJIBHYIO MOJEJIb U BOIUIOTUB €€ B OPOH3E, OH CMOXET «IIOAKPYYUBATH>
IIECTEPEHKH, MEHSS TEM CaMbIM JBIDKeHHE cBeTHIL. VIHBIMU c10BaMu, 3aKOHBI
IPHUPOBI IIPEICTABISINCH [PEYECKOMY YICHOMY HEKOH OOBEKTHBHOM peasib-
HOCTBIO, CYyHIECTBYIOIEN HE3AaBUCUMO, a IOTOMY HE IIOJBEP)KEHHON Marude-
CKOMY BO3JIEHCTBHIO.

IIpencraBnenue o Mupe Kak O THTAHTCKOM YaCOBOM MEXaHHU3ME, C OJHOH
CTOPOHBI, OY€Hb BIOXHOBJIAIONIEE, A C IPYTON — OTYACTH IIECCUMUCTHYECKOE,
Caenaem HebonbIIOE OTCTYIUICHHE. B Ham fHn IPOrPecc B MaTEMATHUKE 3a-
METHO OTJIMYAETCS OT MPOrpecca B €ECTECTBEHHBIX HayKax (6yaeM IJLs oTIpe-
JEJICHHOCTH TOBOPUTH O q)nsnxe). B ¢usuke MbI MOHMMAEM, YTO NPaKTHYE-
CKHU 000 q)yH,uaMeHTaanmﬁ TEOPETUIECKUH PE3YNbTAT B TOU WM UHOU
CTEIICHU HEOKOHYATEIICH, HEMOIOH. MbI Bcerna paboraeM ¢ pUbIMKeHHBIMU
MOIESAMH, 001amasi HeZOCTATOYHOH HH(I)OpmauHeﬁ. Ha cmeny HproTOHOB-
CKOM M€XaHHUKE MPUILIH TEOPUs OTHOCUTETBHOCTH (maxe nBe!) u kBaHTOBaS
MexaHuka. HageeMcs, mx cMEHUT KaKo¥-TO BApHaHT KBAaHTOBOH I'PaBUTAIIHH.
Byzer mu ato «oxoHyaTenpHOM Teopueri» 2 MbI He 3HaeM, MBI COMHEBAEMCHL.
B martemaruke, eciu Teopema JoKa3aHa, TO OHAa JOKasdaHa. DTO Pe3yIbTaT
Ha BeKa. 3aMEHUTh MOXKHO TOJIBKO MATEMATHKY LIETHKOM (ma u To BCE cTapble
Ppe3y/IbTaThl OCTAHYTCA BEPHBIMH B paMKaX MCXOJHOM KOHIENIUH, KaK IIaX-
MaTHbIE KOMIIO3UIUH, €CJIU BAPYT IOMEHATH IPaBUIa Hrpm). Bepremcs k me-
XaHUCTHYECKOH KapTuHe Mupa. [Ipencrapisercs, 4To OmyIIEeHUs YYCHBIX,
sannmasumxcsa ¢usuxoi B X VII-XVIII Bexax, ckopee moxoauiu Ha omyie-

HHA MaTEMAaTHKOB, TOJIBKO 6I>UII/I I‘JIO6aJII)HCC, ITOCKOJIbKY OHH, YTO OYCBUIHO,
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HETNOCPEACTBEHHO CBA3aHBI CO BCEU 6omnpimoit Beenennoit. Paborasmue B Te
BpeMeHa PU3HKH BIIOJIHE MOIJIU MPEACTABIIATD, YTO HAMPSIMYIO IIOCTUTAIOT
HUCTUHHYIO CTPYKTYPy MHUPa, 00>KeCTBEHHBIH 3aMbICET (CCJII/I UM ObLIa HY>KHa
aTa rHHOTcsa). 3aKOHBI IPUPOIbI, €CIU OHH IIPECTABIIUIICH HAJEKHO yCTa-
HOBJICHHBIMH, BBIIVISIZIEIM OKOHYATEIbHBIMU U HE IOJIEKAIUMU IEPECMOTPY.

Mpest 3akoHOB IpUPO/IBI, MOTIHHAIONIMXCA MATEMATHYECKUM 3aKOHOMEP-
HOCTSIM, ele bosee HeTpuBHaIbHA. FIMEHHO Ha 3TOM OCHOBAHO yTBEP>KIECHHE

YO mxuna Burnepa o Henoctmkumort g PpeKTHBHOCTH MaTeMaTUKK®

, K KOTO-
poMy Mbl Oyzem HEOJHOKPATHO BO3BpamaThcs. Beap ogHo neno — nposectn
SKCIIEPUMEHTBI WM HAOIIOACHUS, @ 3aTEM Ha MX OCHOBE CPOPMYIIMPOBATSH 3a-
KOH B BUJIE MATEMaTHYECKOTO BBIPA)KEHU S, U COBCEM JIPYrO€ — B35ITh MaTeMa-
THYECKYIO GOPMY/IHPOBKY 3aKOHA, I06aBUTh HOBBIE TUIIOTESHI, IIPOBECTH HEKO-
TOpbIE MATEMaTUYECKHE ONEPALIMU U IIOJYIUTh HOBBIH, JOCETIE HEU3BECTHBIN
3aKOH IPUPO/IbI, KOTOPBIM IIOTOM MOKHO IIPOBEPUTH M HAMTH IIOJTHOE COBIIA-
JEHUE TEOPETUIECKOTO IIPENCKA3AHUA C IKCIIEPUMEHTAILHBIM PE3YIbTaTOM !

3/ech HAYMHACT MPOSBIATHCS OJHA M3 «MarHYecKUX» 0COOCHHOCTEH
MaTeMaTH4eCKUX GOPMYI B POJIM 3aKOHOB IpUpoabl. UT0-TO TaM Hamucas
Ha bymare (T.e. HPOJENaB MAHUITYIALMHU C MAaTEMATUIECKUMU CUMBOJIAMH ),
MO>XHO IPEJICKA3aTh IMOJIOKEHHE HEU3BECTHOM IIJIAHETHI U HEKOTOPBIE U3 €€
CBOMCTB, 2 MO)KHO — CYIIECTBOBAHME 3JIEMEHTAPHOM YaCTULIbI, ONPEAETUTD,
U3 YEro COCTOST YACTHIIBI, Ka3aBIIHECS IEMEHTAPHBIMH. JTO JAET OIIyIle-
HHUE yJUBUTEIBHOTO €IMHCTBA MUPA, NOJYUHAIOUIETOCS OTHOCUTENBHO MPO-
CTBIM, IO KPalHEH MEPE MOCTUTAEMBIM, MPABUJIAM, YTO YAUBJIAIO U CAMOIO
OiitnmTeiiHa: « CaMoe HEMOCTIKMMOE B 3TOM MHPE — 3TO TO, YTO OH IIO-
cTIKUM> . [l TeX 5Ke, KTO He IIOCTUTAET MUP IOCPEACTBOM MaTEMATHIECKH
c$OpMYINPOBAHHBIX 32KOHOB, BCE ITO BBIIIIAUT KK BOJILEOCTBO, 4 y4CHBIC
BOCIPHHUMAIOTCS KaK Maru. 1o ju JoOpble, TO U HeT.

Wrax, mHOTHE J0AH 60SITCS POPMYIT U CIUTAIOT MX YEM-TO CPOJHU MarHH,
a IOTOMY, HE TIOHMMasl CMbICJIA, OTHOCSTCA K IIEYaTHOM CTPAHMIIE, MCITUCAHHOM
MaTeMaTHYECKHMH BBIPOKEHUAMH, cO crenuduyeckuM yBaxeHueM. CraTps
II0 TEOPETUYECKOHN PUIUKE MOXKET BBIIIAAETD JJIsI HUX KaK HEKUH CTPAaHHBIH
apTedakT, IPUHLUINATIPHO OTIUYAOLIMICS OT CTPAHULbI OOBIYHOTO TEKCTA

Ha HCITOHATHOM A3bIKC.
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A. B UCTOPHUM ®U3HUKHU ECTh HEMAJIO IIPUMEPOB TOTO,

4YTO OIIMCAHUE PIAIA SBJEHWUMN, KASABIIMXCS HE CBI3AHHBIMHU
APYT C IPYTOM, VIAJTOCDH ITPOBECTH B PAMKAX OBIIETO ITOJAXO/TA.
OU3UYECKAS PEAJTBHOCTbD IIPEJCTABJISIETCS EAMHOM CTPYKTYPOHM,
3JIEMEHTBI KOTOPOM OYHKIIMOHUPYIOT IO EXMHBIM ITPABUJAM.
I[AJIEKO HE BCE BBAMMOCBS3U BHYTPU 3TOH CTPYKTYPbl HAM
HN3BECTHDBI. O,Z[HAKO PABOYAS TUIIOTE3A COCTOMT B BOBMO>XXHOCTH
IOCTPOEHMS EAUHOM TEOPHUM, U3 KOTOPOM 3AKOHBI JJ1 BCEX
KOHKPETHBIX 3ABUCHMMOCTEMN MEXIY GU3UYECKMMU BEJTUYNHAMHA
MOTVYT BbITb BBIBEJEHBI C IIOMOIIBIO MATEMATHUYECKHX METO/ZOB.

b. MCr1OJIb30OBAHHUE MATEMATUKH ITO3BOJISSET HA OCHOBE Y>KE
BBISIBJIEHHBIX B3BAMMOCBS3EN MEXY PA3JIMYHBIMHA ITPOLIECCAMUH

U SIBJIEHHSIMU OBHAPY>XHMBATb PAHEE HEU3BECTHBIE CBOMCTBA
OHU3HNYECKHX OBBEKTOB, ITPEJCKA3BIBATD ITOKA HE HABJIFOJABIIHMECA

ABJIEHU A, A TAK)XKE ®OPMYJ/IIMPOBATDH HOBBIE 3AKOHBI ITPHMPO/JBIL.









InaBA 2

7]
TOCKHA

IpeacraBum cebe TPU ZOCKH B YHUBEPCUTETCKOMN ayautopun. Bee onu mmotHo
3aII0IHEHBI $OPMyJIaMHU, HO OTIMYAIOTCS IO CMBICIOBOH Harpyske. OnHako
/11 MHOTHMX HEHCKYIUCHHBIX 3PUTENCH 3TH JOCKHU BBINIALAT PAKTHICCKHU
oxuHaK0BO. [le7I0 B TOM, YTO OIPEAENUTD, B KAKUX HAJIHUCIX €CTh CMBICT,
B KAKUX — HET, a Ha KaKOM JOCKE OTPAXCHA HEKasl ¢JUHAsI HAEsl, MOXKET OBITH
3aTPYAHUTEIBHO.

B nanHOM ciryyae mepBasi JOCKa 3aIoIHeHa a0COMIOTHON abpakagabpoii.
Ha Heit Hanucansl HecywecTByomue GoOpMyIbl — CIydaiiHble COYCTAHUSI
MaTEMaTHYECCKUX CHMBOJIOB U OYKB JIATHHCKOTO M IPEYECKOro aadpaBUTOB.
Ha Bropoit n3o6paskeHbl U3BeCTHBIC YPABHCHHSI, HUKOMM 00pasoM He CBsl-
3aHHBIC IPYT C APYTOM, U TPYAHO IPEACTABUTH ceHE KOHTEKCT, B KOTOPOM
OHU cTazny OBl a7eMEHTaMHU eUHOTO CcIoKeTa. HakoHew, mocaennsist zocka
COZLCPXKUT MOCIE0BATCIBHBINA BBIBOJ HEKOCTO 3aKOHA, T. €. KXKJ0E ypaBHe-
HUE CBSI3AHO € IPEAbIAYIIUM U B UTOTE MBI IIOJIyYacM OCMBICTICHHBIH U BaX-
HBIH PE3YJIbTaT.

JlaBaiiTe CpaBHMM YyBCTBA, BOSHUKIINE IIPU B3IISAC HA 9TU TPH ZOCKH,
C OLLYLICHHUSIMH, KOTOPbIE IOSIBUIUCH OBl Y HAC B CIIy4ae, ecIu Obl OHY ObLIH

3aITOJIHEHBI TEKCTOM Ha HeusBecTHOM si3bike. CHOBa OfHa JOCKa ObLTa OBl
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MCIIHMCaHa CIy9aiiHbIM HabopoM GYkB (pasymeeTcs, ¢ coxpaHeHHeM pasbue-
HUSL HA CJIOBA, CHHTAKCHCOM H T.1I1.), BTOPast cofiepKasia Obl peasibHble CII0Ba,
HO TEKCT BBIIVIAAEN ObI Kak Ope, a TpeThst pecTaBisiia Ob1 co00i CBA3HBLI
pacckas. BriesamieHus or 1ocku ¢ opMyIaMu U OT JOCKHU € TEKCTOM, KaK Ipa-
BUJIO, Pa3JIMYHBL. 1E€KCT He BIICYATISCT, Mbl CIMIIKOM K HEMY IIPHBBIKIIH.
Tonbko yTBEpXKACHUE, YTO OH HUMEET JEJIO C APECBHUM SI3bIKOM HCYC3HYB-
et UBUIU3AnUy (1714 T06UTeNel SK30TUKH — C HHOTUIAHETHBIM S3BIKOM)
VI CEKPETHBIM IINPPOM, MOXKET 3aCTABUTh CPEIHETO Y€TOBEKA BIVIAIBIBATHCS
B KapakynH. TeM u mputsrarenen manyckpunt Boitamaa®, Tem u kpacus ko-
nexc Cepadunu’. Ml fymaeM, 9TO TaM CKPBIT KaKOH-TO 0COOBII cMbICH (faxe
3Has1, uTo y CepaduHu €ro Het, a cKopee BCEro, HET U B MaHyckpunTe Boii-
Hu9a®). [IpuMepHO Tak Xe Ha MHOTHX JIEHCTBYET CTpaHuUIa GOpMyL.

OHu MOryT 6BITH IPOCTO KPACUBBIMH. Y OOJBIIMHCTBA TIOLCH CaM BUJ
CJIO)KHBIX KOMOUHALIUH HEIOHATHBIX CHMBOJIOB BbI3bIBACT JyIICBHBII TPEIET
u omymeHye taiHpl. Marus... Ho opmyna — ne saxiamunanme. 910 BhIpa-
JKEHHUE BIIOJIHE OIPEIEICHHON CBSI3U MEXIY KOHKPETHBIMHU IapaMeTPaMHu.
Ectb $popmynsr oueHn usectsle (Takue kak E = 7¢*), ecTh MeHee y3HaBa-
emble. HexoTopbie u3 Hux BolpakaroT Hanbosee GpyHLaMEHTAIbHbIC 3AKOHB,
Jlexalue B OCHOBE COBPEMEHHOTO MOHUMaHUsA (2 3HAYUT, U ONMCAHUSA)
Mupa.

Crpannua, ucriucantast GopMyJIaMu, BHI3bIBACT OYPIO CaMbIX PasHBIX ac-
couuanuit. O JHOBPEMEHHO MOXHO BCIIOMHHUTH U TO, KaK TPYAHO YTO-TO Ja-
BAJIOCh B IIKOJIC MJIM UHCTUTYTE, U YECPHbIE ABIPHI, U aTOMHYI0 60MOy. Mb
(MHOTHE, BO3MOXHO, I10/ICO3HATENBHO) IOHUMAEM, YTO HAll MHP CTOHT
Ha GpopMyJIax, IOCKOIBKY OHHU JIEKAT B OCHOBE TEXHUKH, a KyJa BCEM HaM
6e3 Hee. CTpaHHO CIIBIIIATH PO HU3KUH aBTOPUTET HAYKH, KOTJa OSHUMU
3 CAMBIX ICHCTBEHHBIX PEKJIAMHbIX CJIOTAHOB CIIY>KAT CIOBOCOYCTAHUS: «HO-

Bas popMynaax» u «PopMyna ycrexa» ™.

A1060IBITHO, YTO B AAHHOM CAy4Yae, BAAUMO, B CO3HAHUHU CAYIIAIOIIErO CTPAHHBIM 06pa30M
MEPEMACTAIOTCSA MaTeMATHYECKHUE U XuMudeckue Gpopmyant. HaBephska, ecan mpoBecTu TecT u cpasy
MOCAE MTPOCAYIIUBAHUS PEKAAMBI CO CAOBAMH « pOPMYAA yCIIeXa> IOMPOCHTh HAIIUCATh A106y10
¢$opMyAy, TO OAYYHM YTO-TO Bpoae E = mc?, 3axona OMa HAM OCHOBHOT'O TPUTOHOMETPUYECKOTO
TOXAECTBA, a He 6EH30AbHOE KOABIIO HAM ¢$opMyAy BoABL A B CAyUae PEKAAMBI CO CAOBAMH « HOBas
$opmyra>» B IPUMEHEHUU K KaKoﬁ—Hn6yAb SKMAKOCTH — Hao6op0T.
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OsiHaKO BaXKHO OTMETHTb, YTO Ppusuueckue Gopmynl (BKII0OUask camble
M3BECTHDIC M QyHIAMEHTAIbHBIE) CYIIECTBYIOT HE CaMu o cebe, a Kak 4acTh
6osb110i1 cTpyKTypsl. OHU B3AUMOCBSI3aHBI IPYT C APYTOM, H B 3TOM CMBICT
Tperbeit focku. [ TyTem npeobpasosanmii (ci1eyr0mux onpeie e HHbIM TPaBU-
J1aM) U3 OHUX GOPMyYIT MOXKHO NONydaTh Apyrue. M a1o He siBisiercst TaBToOM0-
rHeil: caMo 0OHapy KeHHe HEKOTOPBIX CBSI3CH SIBJISCTCS HAy YHBIM OTKPBITHEM.

B XIX Beke 0ka3anock, 4TO IEKTPUIECTBO U MATHETU3M — JIBE CTOPOHBI
onHoit Mepanu. ITosBunace Teopus anekrpomarHuTHOro mnoss. B Hauane
XX croneTust Lebio CTalo 00beJMHEHHE JIEKTPOMArHETH3MA C IPABUTA-
nueit. Kasanocs, Teogop Kanyna u Ocxap Kiefin Hamynanu nepcnexrus-
HBIH OIX0 . AJIb6CpT OMHIITENH TOXE MOCBSATUI MOCJIEIHUE TOABI CBOEHU
JKU3HM IIOMCKAM BO3MOXKHOCTEH JJIsl TAKOTO OObeJUHEHHU S, OJHAKO U3 3TOrO,
K COXKQJICHHIO, HUYETO HE BBILLIO. 3aTO OOHAPY>KEHHOE TT03Xe C1ab0¢ siepHOoe
B3aHMOJCHCTBHE™ YAI0Ch YCIICIIHO OObEAUHUTS C IIEKTPOMATHUTHBIM B TaK
HasbIBaeMOeE AIeKTpocaaboe B3aumogeicraue. 1o 6bu10 cremano Cruse-
noM Baitn6eprom, [llennonom JIu Inamoy u A6nycom Canamom 6osee mony-
Beka Hasan. A yxe B 1980-¢ rr., korga B LIEPH 6buti oTKpBITHI 1 H3y4eHbI
W- 11 Z-6030HB1, CTAJI0 SICHO, YTO IIOTYYECHBI HALEKHBIE IKCIIEPUMECHTAIbHBIE
HOATBEP>KACHUS BEPHOCTH MIPEAIOKEHHON MU MOJETIH.

Her 60sb1imx coMHeHuit, 4T0 B Oy ayLieM yaacTcs 106aBUTh B €AHHOE OITH-
CaHHE U CHJIPHOE SIIEPHOE B3AUMOJEHCTBHE, 4 TAKOKE IIPOBEPUTD ITO IKCIIEPHU-
MEHTAJIBHO WJIH C [IOMOIIbIO HAOMIOAeHUI. Takast TeOpHs MOMydnIa HauMe-
HoBaHue «Bemukoe o6begunenne» (Grand Unification Theory — GUT).
AKTUBHEBIE pa60Tm B 9TOM HanpapaeHuu Begyrcs ¢ 1970-x rr. I Ipogomxkarorcs
¥l ITOMBITKH O0OBEIMHEHNS BCEX YEThIPEX PYHIAMEHTIbHBIX BSAUMOACHCTBUIH
B 061yto Mozgenb. 1o yke « Teopus Becero» (Theory of Everything — TOE).
Teopus cTpyH, KOTOpasi cefdac y BCeX Ha CIIyXY, KaK pa3 SBISCTCS OTHUM
13 noaxoos K cosmanuio 1OE.

B Hacrosimee BpeMst cyuTACTCs, YTO OOBEAUHCHIE B3AUMOACHCTBHI IIPO-

HUCXOOHUT HpI/I BBICOKHX 3HCPFI/I5{X BSaI/IMO,II;CI‘/)ICTBy}OH_II/IX HJacTuig (HaHpI/IMCP,

*  Tlepsble cepbe3HbIC TEOPETUIECKIE MOACAU B 3TOH 00AacTH nosiBuanch B 1930-¢ It., koraa DHpUKO

Depmu Havaa paboTaTh HAA OMMCAHHEM GETa-PacIaAa.
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3TO MOITIO UMETh MECTO B HOBOPOXICHHOI BeeeHHOH). [lonyunTs npsmbie
SKCIICPHMEHTAJIBHBIC JAHHBIC B 3TOH O0JIACTH MPAKTHYECKH HEBO3MOXKHO.
A 1moTOoMy efHBIEC TEOPUH — BOTYHHA TCOPETUKOB, U OCHOBHBIC HATEHK/bI
IIOKa CBSI3aHBI KaK Pa3 € TEM, YTO HA OCHOBE U3BECTHBIX 3aKOHOB, Oasupyro-
IUXCS HA HAJI©KHBIX 9KCIIEPHUMEHTAIBHBIX JAHHBIX, HCIIOJIbB3Ysl HOBbIE TUIIO-
T€3bl M BCIO MOIb MaTEMaTHYECKOTO anmapaTa (HepeKo A TaKUX Leslei
NPUYMBIBAIOT HOBbIE MATEMATHYECKUE KOHCTPYKIIMH), MOXKHO NOCTPOUTD
BHYTPCHHE HENPOTUBOPEIUBYIO TEOPHIO, KOTOPAsi, C OZHOM CTOPOHBI, OyzeT
JaBaTh BEPHOE ONMCAHHUE JJI Y)KE U3BECTHBIX SIBJICHUH, 2 C IPYTrOH — Ipea-
CKa3bIBaTh HOBBIE 9P PEKTEHL

Takum 06pa3oM, BO3MOKHOCTH BbIBOZIA HOBBIX GOPMYJI U3 YK€ CYLIECTBY-
IOI[UX JEMOHCTPUPYET €AMHCTBO CTPYKTYPhI OIIUCAHUS, B3BAUMOCBA3b MEXKIY
Pa3HBIMU [IOHSATUSAMH U SIBICHUSMH, IPOLIECCAMH U 3aKOHaMH. B TO 5xe Bpems
MaHHITyJIHpOBaHHE ¢ POPMYIaMU, KOTOPOE CIELYET MATEMATUIECKUM ITPABHU-
J1aM, MOXKET IPUBOJUTH K HOBBIM OTKPBITUSM, U 3TO Ba)KHAsI CTOPOHA < yIHU-
BUTEJIPHOH » 3P PEKTUBHOCTH MaTeMaTHKU B ¢pusuke. B nucropuu Tomy ecrts
MHOXECTBO CBHUIETEILCTB.

Knaccnyeckum npumepom agdextuBHOCTH (M HOATBEPKICHUEM Hpa-
BUWJIbHOCTH) HBIOTOHOBCKOH MEXaHHKH cuyuTaercsi otkpbitue Henryna. Ha-
IIOMHHM, YTO Ha OCHOBE HAOJIIOJABLINXCS OTKJIOHEHUH B IBIDKCHUH YpaHa
I>xony Anamcy u Yp6eny JleBepbe yaanoch paccuurTaTh MOJIOKEHHE HOBOM
6onbiuoit manets ConHedHOM cucTeMbl, U B ceHTsA0pe 1846 1. aT0 HebecHOE
TeJI0 OBLIO OOHAPYXKEHO ACTPOHOMAMU OEPIHMHCKOH 06cepBaTOpHUHL.

B cnygae orkperrus HenryHa peds nzer He 0 TOM, YTO € IIOMOLIBIO MaTe-
MaTHYECKHX NIPEOOPasOBaHUi MIOTYYCHBI HOBBIC 3aKOHBI IPUPOJDL, 2 O TOM,
4TO OblIa TPUYMPATBHO IPOAEMOHCTPUPOBAHA NIPEACKA3ATEIHASI CHIIA TCO-
puu (B JaHHOM CITyYae — HBIOTOHOBCKOI MEXaHHKH U TCOPHH IPABHTALIHH),
KOTOPasi K 9TOMY BPEMEHH ycIiena 003aBeCTUCh MOLIHBIM MaTeMaTHICCKUM
armmaparoM. YacTH4HO HOBbIE MaTEMaTHYECKHE METOIbI PA3BUBATHCH UMEHHO
17151 peleHus 3a1a4 HebeCHOM MeXaHUKU. DTO OJHH U3 IEPBbIX SAPKUX IIPU-
MEpOB B3aUMHOTO 0boraieHnst pU3HKH U MATEMATUKU: MATEMATHKHU paspaba-
THIBAIOT METO/BI — PUBHKU UX IPUMEHSIOT, Y U3HKOB BO3HUKAIOT 3aIIPOCHI

Ha pCH_ICHI/Ie I/IHTCPCCHBIX AKTYaJIbHbIX 3a4a9 — MAaTCMAaTHKHU paSpaGaTbIBa}OT
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HOBbIe MeTobl. HeynuBuTeipHO, YTO CITyCTSI HECKOIBKO AECATHICTHI AaHAIH3
HeOEeCHO-MEXaHMYEeCKUX 32124 IPUBEI K HOBBIM [IOPA3UTE/IBHBIM PE3y/IbTaTaM
cpasy u B GU3HUKE, U MATEMATHKE.

B xonne XX Beka, paccMaTpuBasi HEKOTOPBIE BAPHAHTSI 3aJa4H TPEX Tell,
Anpu Ilyankape nmonyuun Heoxupganusie pemenusi. Op6ursr Beu cebs He-
perymsipabiM o6pasom. [IpesckasaTs TOYHOE MOIOXKEHHE TeJA OKA3BIBATIOCh
HEBO3MOXKHBIM Ja)Ke IPU HUYTOXXHOM HEOMPEIETIEHHOCTH B HaYa IbHBIX YCJIO-
BUsIX. DTO ObLIH MePBblE XAOTHYECKUE PEIIEHHS B TMHAMUYECKUX CUCTEMAX'.

Takoe nonoxenue nen cuabHO yausuio 6s1 Mapkusa [Tsepa-Cumona Jla-
IIaca — OZHOTO U3 OTLOB HeOeCHOM MexaHuKH. EMy npuHaziexxur kpacusast
uzest BOOOpaxkaeMoro cyuiecTsa, moiaydusuiero uMs Jemon Jlaniaca, xoro-
poe, 3Has IIOJIOXKEHHE BCEX YACTHUL] BO BCEJICHHOM, MOIJIO ObI IIPE/CKa3bIBaTh
CKOJIb YTOZHO oTxaneHHOoe Oynymee. OKa3asock, YTO ITO HEBOZMOXKHO YKe
B paMKax OObIYHO HeGECHON MeXaHUKH (TTO3Ke KBAHTOBAS! MEXaHHKA BHECIA
CBOM BKJIAJ| B HENPEACKasyeMocTs). CKOJIb YTOZHO MaJIble HEONPEAEICHHOCTH
B HAaYQJIbHBIX YCIIOBUSX MOTYT IPUBOAUTH K CKOJIb YTOZHO OOJIBIIMM OTKJIO-
HEHUSIM B [IAPAMETPAX CUCTEMBI B OyayLieM. DTO KPaCUBEHIIUI IPUMEp OT-
KPBITHSI, CIEIAHHOTO YUCTO TEOPETUYECKMMH METOJAMH aHAJIN3a YPABHEHHH.

Ecnu ¢ nerepmunnsmonm Jlarac npocyurascst, To B Apyrom um Os10 cue-
JIAHO MHTEPECHOE NPeCKasaHue, KOTOpoe COBUIOCH, IPaB/Ia, CHOBA HE COBCEM
TaK, KaK 3T0 Mor cebe npencraButh Mapkus. Peds o depHsix gpipax. B xonne
XVIII Beka Txon Muuenn B Bpuranuu u uyts nosxe (Ho Hesasucumo) Jla-
mrac B0 PpaHuuy IpUIUIH K HAEE CYIIECTBOBAHKS TEMHBIX TEII, Y KOTOPBIX
KOMOMHAIMS MacChl ¥ Pafjyca TaKoBa, YTO CKOPOCTb yOeraHus Ha IOBEpX-
HOCTH (BTOpast KOCMHMY€eCKasi CKOPOCTb) PaBHA CKOPOCTH CBETA MU TIPEBOC-
XOJHUT €e.

Mpes BoImaguT KpaiiHe IPOCTOM. Y IUBUTENIBHO, YTO, HAIIpUMeEP, elte Hiplo-
TOH He HAITHCAJI O OJ0OHON BO3MOXKHOCTH, TeM H0JIee YTO OH NPUACPIKUBAIICS
KOPITYCKYJLIPHON TEOPUH CBETA, BITOJIHE pa3yMHOM B ero Bpemst. CyecTBoBa-
Hue TeMHbIX 00bekT0B Mudera — Jlanaca ciesgyer us GopmyIisL, KOTOPYIO
B Hallle BPEMs KK/bIH LIKOJIBHUK 00s13aH y3HaTh JeT B 15-16.

Ceityac 6marogapst obuieil TCOPUH OTHOCHTEIBHOCTH MbI IIPEJCTABILSIEM

CC6C “ICPHBIC IBIPBI COBCEM HC TaK, KakK Muyenn u Jlannac. Ecin JJIs1 HUX 3TO
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ObLTH IIPOCTO Tena ¢ 6oJIee UM MEHEE HOPMATIBHOMN MOBEPXHOCTHIO U ILIOT-
HBIMH CIUIOIIHBIMHU HEJPaMH, TO IS HAC, B paMKaX FeOMETPUICCKOH HHTEP-
IpeTalLUy IPAaBUTALMY, YEPHAs JbIpa — ITO 00JIACTb POCTPAHCTBA, OKPY-
JKCHHASI TOPU30HTOM, NIPEACTABIIIOMNM cOOON HEKMI aHAIOr MEMOpPaHBI,
IPOHHUIIAEMON JIULIb B OFHY cTOPOHY. [IpOCTPaHCTBO Tak «CBEPHYTO>,
YTO Ja)Ke CBETOBBIC JIYM HE MOTYT BBIITH U3 00JIACTH, OTPaHHMYEHHON TOPU-
30HTOM COOBITHIA, HAPYKy. | Jonas mos ropu3oHT, BelecTBO (32 HCKITIYEHHEM
HEKOTOPBIX OYEHb IK30THICCKUX CIIy9aeB) JABHXKETCS K CHHTYLIPHOCTH (KO-
TOpasi MOXET UMETh HETPUBHAIBHYIO pOPMY U CTPYKTYPY), Iie pOPMaIBHO
CKMMACTCS 10 GECKOHEYHOM IUIOTHOCTH, 9TO B PEaIbHOCTH O3HAYAET [IEPEXO/]
B COCTOSIHHE, KOTOPOE MBI HE MOYKEM OIIMCATh B PAMKAX U3BECTHOM Ha JAHHBII
momeHT pusuku. M Bce 310 — BbIBOIBI U3 TeopeTndeckoil mogenu. [Tpose-
PUTh IPEACKA3AHHUS O TOM, YTO IIPOUCXOAHT IO TOPU3OHTOM, U AAXKE JJOKA-
3aTh €TO CYIIECTBOBAHHUE Y KAKOTO-HUOYAb 0OBEKTA C ITIOMOLIBIO HAaOI0feHII
MBI TIOKa HE MOYKEM.

Y acTpOHOMOB €CTh MHOXKECTBO KaH/JUIATOB B YePHbIE AbIPbL. B ocHOBHOM
9TO MM YCPHBIE ABIPbI 3BE3AHBIX MACC, BOSHHUKILHE B PE3YJIbTATE KOJIIAIICA
siiep MACCUBHbIX 3BE3Jl, WIH CBEPXMACCUBHBIC YEPHBIE ABIPHI B LIEHTPAX Ia-
JIAKTUK, KOTOPBIE TOCTEIICHHO HAOMPAJIM MACCY, TOKa HE BBIPOCIIH B TUTAHTOB
C MAcCOH, JOXOASIICH HHOTAA 10 AeCATKOB Muunapzos Macc Connna. Bee atu
06BbEKTH MACCUBHbIE U KOMITAKTHBIE HACTOJIBKO, YTO MBI HE MOXKEM OOBSICHUTD
MIX CBOMCTBA B PaMKaX U3BECTHOM GU3UKM 6€3 IPHUBICYCHUS UICH O YEPHOM
mbipe. Bee oHM He IeMOHCTPUPYIOT IPUCYTCTBHE KaKOH ObI TO HU OBLIO TI0O-
BepxHoCcTH. POpMaIBPHO UX NPUXOAUTCS Ha3bIBATh KAHIUAATAMU B YEPHbIC
IBIPBI, HO, IO CYTH, 3TO YEPHBIC IBIPBI C ACTRPOPUSUHECKOTE MOUKY 3PEHUI.
PasobpaBuinch ¢ HabIIOIATETBHBIM CTATYCOM ITUX OOBEKTOB, MOXKHO 3aHH-
MaTbCsl BOIIPOCOM O TOM, KaK OHU YCTPOECHBI, T. €. BBUICHSITD, %7720 7MAK0E 4ep-
HoLe JvipoL ¢ mouky 3penus Pusuxos. Taxue 11 3T0 0OBEKTDI, KAKUMH UX PH-
cyeT ceitdac 061ast TCOPHsI OTHOCUTENBHOCTH, WM €CTh KAKHE-TO OTIIMYHS,
II0Ka HE3aMETHBIE BO BPeMsl HaOIIOICHUI.

C OTKpBITHEM IPABUTALIIOHHO-BOJIHOBbIX CUTHAJIOB OT CJIMBAIOLIMXCS KaH-
AVIATOB B YCPHbIC ABIPbI MBI ITOJIY IHIIH, IOXKAITYH, CAMbIEC Ha[GKHbIE Ha CETOJI-

HSIIITHUH ACHDb CBUACTCIbCTBA B I1OJIb3y TUIIOTC3bI O CYIICCTBOBAHUH OG'I)CKTOB
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