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BBEAEHME
B OKOHUATENDbHYIO
TEOPMIO

Ta TEOpHs NO/KHA OblIa CTaTh OKOHYATE Ib-

HOW, 31aKOH yHHBEPCaIbHOI OCHOBOM, KOTO-

past 06beAUHSIET BCE CUIIBI KOCMOCA U 06b-
SCHSET BCEe, HaUMHAas OT ABMIKEHUS PaCIIUPSAIONIeNcs
BceneHHOM U 3aKaHYMBas PUINTPAHHBIM TaHLEM 3jie-
MeHTapHbIX YacTull. TpeboBanoCh UL HANUTH ypaB-
HeHHe, KOTOpOe C MaTeMaTU4YeCKON UeTKOCTBIO OIHCHI-
BaJIO GBI BCIO (PH3HKY.

3a MOMCKY Opalnch camble BBIAAOIINECS (PU3UKH
mupa, Bkmoudas U CTuBeHa XOKMHIA, KOTOPBIA Jake
CcIienas JOKJIax C MHOTOO6elaloIuM Ha3BaHueM «bu-
30K JIU KOHEIl TeOPeTUYeCKON (DU3UKU? ».

B ciyuae ycrexa Takast Teopusi Ctasa Obl ITOUIMH-
HBIM BEHLIOM HayKu. OCyIecTBUIaCh Obl 3aBETHASI LIEJTb
(U3MKY — CO3IaHKe eJUHCTBEHHOM (hOPMYIIbI, U3 KOTO-
PO, B IPUHLIMIIE, MO>KHO BBIBECTU YPaBHEHUS IJI1 BCEX
COCTOSIHMI BcenmeHHOM, OT Hayaja MUpa O €ro KOHILIA.
OT10 6bUT OBI KOHEUHBI Pe3y/IbTaT HAYYHbIX UCC/IE0Ba-
HHUM, KOTOPBIE BEIYTCH BOT y>Ke 2000 JIeT C TOH ITOPHI,
KOIZa y IPeBHMUX BO3HUK BOMPOC: KaK yCTPOEH 3TOT MUP?

OT OIHOM MBICTH 06 3TOM 3aXBaThIBAET IyX.



YPABHEHME BOTA

MeuTta dMHWITEMHA

MHe 6b1710 BOCEMB JIET, KOT/ja s BIIEPBbIE Y3HAI 00 3TOM
Meure. [a3eThl COOOLIAN O CMEPTH BEIUKOTO YUEHOTO
U yGIMKOBAIM He3abbiBaeMyto (oTorpaduio.

310 6BII0 POTO paboyero CTonaa y4eHOro ¢ pac-
KPBITBIM 6JIOKHOTOM. B MOAMUCH [TOZ HUM TOBOPHUIIOCH,
YTO BEJIMYANIINI yYeHBII Halllero BpeMEHHU He CMOT 3a-
BEPIUINUTh HAUaTyIO0 paboty. S 6bUT MOPAsKEH O ITyOUHBI
nyum. Kakast 3aaqa MOKeT ObITh HACTOJIBKO CJIOSKHOM,
YTO Jake BeJIMKUI DUHIITENHH He CyMesl pellUThb ee?

B 6710KHOTE OKasanach He3aBepLIEHHAsl TEOPHs
BCero — ONHIITENHH Ha3bIBaJI ee eJUHON TeopUelt mos.
OH xoTes HaifTh eMKOoe M KOPOTKOe YpaBHEHNe, KOTOpoe
MO3BOJTUIIO Obl, TIO €ro COGCTBEHHBIM C/IOBAM, «UUTATh
MbIcy boran.

He B coctosgHMy 10 KOHIIA OLIEHUTH I'PaHINO3HOCTD
MonoOHOI 3a1auy, s eI TIOWTH I10 CTOMaM 3TOTO Be-
JIMKOTO Y€JI0BEKA, HaIesICh BHECTU XOTS Obl MUHUMAJIb-
HBII BKJIaJ B peaJn3allyIo UIEH.

[TOMBITOK PELIUTD ITy 3amady GbUIO HEMAIO, HO BCE
OHHU 3aKOHUWJINUCh Heynadel'. Kak 3aMeTun omHaXnel
TIPUHCTOHCKUH (pr3nK Dprmven JaicoH, nopora K eIuHOM
TEOPHH IOJISl yCesHa OCTaHKaMHU HeYya4yHbIX IOIBITOK.

BripoueM, ceromHsi MHOTHe Benyuive GU3UKUA CUU-
TAIOT, YTO Mbl HAKOHEL] TIPUOIU3UIKCH K PELIEHUIO.

I'maBHBIN (2 HA MO B3IVIsIO, U € IMHCTBEHHBIN) KaH-
IUJaT Ha pojib TEOPUU BCETO Ha3blBaeTCs Teopuei
CTPYH, KOTOpas yTBep>KAaeT, 4To BcenenHaa coctout
He U3 TOYEYHBIX YaCTHI[, & U3 KPOXOTHBIX KOJIEOIIO-
LIUXCS CTPYH, Kakaas HOTa KOTOPBIX COOTBETCTBYET
37IEMEHTAPHON YaCTHULIE.
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BBEAEHME B OKOHYATE/IbHYIO TEOPUIO

Ecnu 6Bl y Hac GBI JOCTATOYHO MOLIHBIA MU-
KPOCKOII, Mbl YBUZEIH Obl, YTO DIE€KTPOHBI, KBAPKH,
HEMTPUHO U T. M. MIPEICTABIAIOT COOOM HE YTO MHOE,
KaK KoleOGaHUsI KPOXOTHBIX HUTEHN, HAITOMUHAMOLINX
HaTSIHYyTYIO pe3uHKy. Ecim nepraTh TaKkylo pe3UHKY
II0-pa3HOMY AOCTaTOYHOE YMC/IO pa3, TO B UTOTe MBI
MIOJIy4YHM BCE€ U3BECTHBIE 3JIEMEHTapHble YacTULbI Bee-
JIEHHOH. DTO 03HAayYaeT, YTO BCe 3aKOHBI (PU3UKH MOTYT
OBITb CBEIEHBI K TAPDMOHUSIM TaKUX CTPYyH. XUMHS —
5TO MEJIOOUH, KOTOpPble MOXXHO CBITPaTh Ha CTPYHaX.
Bcenennas — 3to cumdonus. A meiciu Bora, o xoro-
PBIX TaKk KpaCHOPEUYHBO IHcan DUHIITEHH, — 3TO KOC-
MHUecKas My3blKa, pe30HHUpPYIOLad B IIPOCTPaHCTBE-
BpEMEHMU.

U Bonpoc 3TO He TONMBKO akageMudeckui. Kaxxabii
a3 OTKPBITHE HOBBIX 3aKOHOB (PU3UKU MEHsIeT XO7 pas-
BUTHSI LUBUIN3ALMH U cynp0y denoBevecTsa. Tak, Hpto-
TOHOBBI 3aKOHBI IBVJKEHUS U TATOTEHUS 3aJI0KUIIN OC-
HOBY [/Is1 BeKa MAIlIMH U IIPOMBIIIJIEHHON PEBOIOLINM.
Matixn @apaneit u Ixxerimc Knepk Makcsenn 3ano-
SKMJIM OCHOBBI TEOPUM 37IEKTPUYECTBA U MarHeTU3Ma,
YTO MO3BOJIMJIO HAM OCBETUTB rOpoJia, CO3AATh MOIIHbIE
97IEKTPUYECKHE MOTOPBI U T€HEPATOPHI, 4 TAK)KE TaKHe
CpencTBa CBsSI3H, KaK TeJeBUIeHNE U paguo. DUHIITeH-
HOoBa ¢opmyna E = mc* 06bsICHUIA, OTKY4A YEPIIAtOT
SHEPIUIO 3Be3/bl, 1 IOMOIVIa OBJIaIeTh SHEPrUel aToMa.
Cospgareny KBaHTOBOM MexaHMKU OpBuH llpénunrep
u Bepuep TeiizenGepr BmecTe ¢ IpyruMu HU3HKAMU
TOJIOXKUJIM HayasIo CETONHSIIHENH BBICOKOTEXHOIOTHYE-
CKOH PeBOJIIOLMU C CYIIePKOMIIBIOTEPAMH, Ja3€paMHu,
MHTEPHETOM U MOTPSICAIOLIMMU FaP)KeTaMU B HaIIUX
TOCTUHBIX.
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YPABHEHME BOTA

B xoHEUHOM HuTOre BCe Uyzieca COBpPeMEeHHbBIX TEXHO-
JIOTU — 3TO pe3y/NbTaT OTKPBITUI YUEHbIX, U3yYaBILINX
¢yHnameHTanbHBIE B3aUMOAENUCTBHS HALIEro MHUpPA.
B Hacrosiiiee BpeMsi HayKa, IOXOKe, O/IM3Ka K CO37a-
HUIO TEOPHH, KOTOpPasi OObEIVHHUT BCE YEThIPe CHJIbI
MIPUPOJBI — I'PAaBUTALIMIO, SJIEKTPOMArHeTH3M, a TaKKe
CUJIbHBIE U Cr1abble siiepHble B3auMOIeNCTBuUs. B urore
3TO IO3BOJIUT pas3rafiaTh TaKHe BeJIMYaillye 3araaku
HayKH, Kak:

* Yro mpoucxonuno no bonbiioro B3peBa? Ilo-
4eMy BOOOIIe [TPOU3OLIIEIT STOT B3PHIB?

* YTO HaxOAUTCHA C APYroi CTOPOHBI YEpPHOM
IIBIPBI?

* BO3MOJKHBI U IyTEUIECTBUS BO BPEMEHU?

* CymecTByIOT 11 KPOTOBBIE HOPBI, KOTOPhIE Be-
OyT B APYTHAE BCEIEHHbIE?

*  CyuectByIoT 11 6071ee BBICOKHE U3MEPEHUSI?

e CymecTByeT M My/JbTHUBCEIEHHAs, COCTOAILAS
13 MHOJKECTBA NapaJlJIe/IbHbIX BCEJIEHHBIX?

OTa KHUTa NOBECTBYET O NOMCKaX OKOHYATe/bHOU
TEOPUM U O HEBEPOSITHBIX COOBITHSIX OIZHOW M3 CaMbIX
YVOUBUTE/IBHBIX CTPaHUL, UCTOPUM (U3UKU. MBI BCIIO-
MHHM OTKPBITUS NPOLUIOTO, AABIIME HA4aJIo 4dyaecaM
TEXHOJIOTUH, — OT HBIOTOHOBOH peBOMIOLINM U U3y4de-
HUS 37IeKTPOMAarHeTH3Ma, OCMBIC/IEHUS TEOPUM OTHO-
CUTEJIbHOCTA U KBAHTOBOM MEXaHUKHU O COBPEMEH-
HOI TeOpUH CTPYH. Mbl 06BsICHUM, UTO 9Ta TEOPUS
[acT Aj1S1 pelleHUs BeJINYalluX 3araJloK MPOCTpaH-
CTBa U BpeMEHHU.
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BBEAEHME B OKOHYATE/IbHYIO TEOPUIO

ApMHna KpMTHKOB

OnHako Ha 3TOM IIyTU ellle MHOTO IpPEeNnsTCTBUM.
IIpn BceM 3HTy3Ma3Me, KOTODPBIM BbI3Baja TeOpHUS
CTPYH, €CTb HEMAJIO KPUTHKOB, He YITYCKAIOIIMUX CIy4asd,
YTOOBI yKa3aTb Ha ee HeJOCTaTKU. M B Kakoi-TO Mo-
MEHT, I0CJIe BCeH LIYMUXHU Y aXKUOTasKa, peabHbIH IIPo-
rpecc 3aCTOMOPHJICS.

Camast oueBHzHast IpobeMa COCTOUT B TOM, YTO,
HECMOTPS Ha JIECTHbIE PENOPTaXKU IPECCHI, PACIIUCHI-
BalOIIMe KPAacoOTy M CJIOXXHOCTb 3TOH TEOPUM, HaLeX-
HBIX U IIPOBEPSIEMBIX AOKa3aTeIbCTB Y Hac HeT. Hane-
Kbl Ha TO, 4TO Bonbioit anponHsrii konnaiinep (BAK)
63 YKenenl B [1IBediapunrt — KPYIHEMHLIMIA B KCTO-
PHUM YCKOPUTEIb YacCTUL, — ITOMOJKET IOJIy4YUTh KOH-
KpeTHbIE CBUZIETENbCTBA B N10/Ib3y OKOHYATENIbHOM Teo-
pun, He onpasabiBarorcs. C momompio BAKa ynanoch
o6HapyxuTb 6030H Xurrca (WM, Kak ero UHOIAa Ha-
3BIBAIOT, yacTuly bora), HO 3Ta YacTHIla — JIUIIb OHO
U3 MHOTHX HE[IOCTAIOIIMX KPOXOTHBIX 3BEHbEB OKOHYa-
TEJIbHON TEOpHUH.

XOTs1 cerofHss U BBIABUTAIOTCS aMOULIMO3HBIE
NIPEeAJIOKEHUsSI TIOCTPOUTS ellle GoJiee MOLIHBIN YCKO-
purens — npeeMHUK BAKa, HeT HMKaKMX rapaHTUM,
YTO MOAOOHBIE AOPOrOCTOSIIUE YCTAHOBKU CMOTYT
BOOOIIe YTO-TO HaiiTH. HUKTO He 3HaeT HaBepHSIKA,
[pU KaKOM 9HEPrUH Mbl OOHAPYKUM HOBBIE BJIEMEH-
TapHBle YaCTHLIbI, CIIOCOOHBIE TIONTBEPAUTD TEOPHIO.

Ho, moskanyii, Hauboree Cepbe3HYI0 KPUTHUKY TEO-
pYM CTPYH BBI3BIBA€T TO, YTO OHA IPEICKa3bIBaeT Cy-
LIECTBOBaHHUE MYJIbTUBCEJIEHHOM, COCTOSAIIEN U3 MHO-
JKeCTBa BCEJIEHHBIX. DHHIITEHH OmHAa’KObl CKas3al,
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YPABHEHME BOTA

YTO KJIFOUEBOM BOIPOC 3BYYMT TaK: ObLI 1K y Bora BbI-
60p mpu coTBOpeHuu BceneHHOU? EAMHCTBEHHA U
Haira Bcenennas? Cama no cebGe Teopust CTPyH eIMH-
CTBEHHA, HO, BUAMMO, y Hee GECKOHEYHOE MHOYKECTBO
petreHuii. ToT dakr, uTo Hailla BcenieHHast MOKeT Tpen-
CTaBJIATH COOOM JHUIIb OXHO U3 GECUUCIIEHHBIX PaBHO-
LEHHBIX pelleHU, PU3NKU Ha3BIBAIOT MPOGIEMON
nanpmadra. Ecim Hama BeeneHHass — ogHa U3 MHO-
JK€CTBA BO3MOJKHBIX, TO KOTOpas U3 BO3MOJKHBIX BCe-
JIEHHBIX Halla? IToyemMy MBI >KMBEM MMEHHO B 3TOH Bce-
JIEHHOH, a He B Apyroi? B ueM ke Torma 3akmodaeTcs
MIPOTrHOCTUYECKas CUIa TEOPUHU CTPYH? YTO 3TO — Teo-
pHsI BCETO UM TEOPUS Yero YroLHO?

[Tpu3HatOCh, YTO 5 TOXKE IIPUHUMAIO yYacTHe B 3TOM
noucke. §I paboraro Hax Teopureit CTpyH C 1968 T., C MO-
MeHTa ee MOSIBJIEHNSI — CJIy4alHOTO, HEOObSIBIIEHHOTO
U COBEpPLIEHHO HEeOXXHIAHHOro. §I 6bUI CBUIeETeNeM
HEBEPOATHOM 3BOJIIOLIMU 3TOM TEOPHUH, Pa3BUBIIEHCA
W3 OJHOW-eINMHCTBEHHOM (POPMYJIBl B JUCLIUIIIHHY, HC-
CJIeIOBATENIbCKHE PaOOThI IO KOTOPOM COCTaBIISIIOT Lie-
nyro 6ubmmoTexy. CeromHs TEOPHst CTPYH UCIIONIb3yeTCsT
KaK OCHOBA [JIs1 MHOTUX HOBBIX UCC/IEJOBAaHUH, HaJl KO-
TOPbIMU PabOTAIOT B BeAylIUX J1a00OpPaTOPUSIX MHUpA.
Haneroch, 3Ta KHUTa [aeT B3BelleHHbIH U 0ObeKTUB-
HBIN aHaJIM3 TeOPUU CTPYH, €€ TPOPBIBHBIX OTKPBITHUIM
Y HEeJIOCTaTKOB.

OHa OOBsICHSIET TaK3Ke, TOYEMy ITOT [OMCK 3axBa-
THJI BOOOpa’keHHe CaMBIX M3BECTHBIX YYEHBIX MHpa
U MOYeMy TeOpHsl CTPYH NOPOXAAET TaKU€ CTPACTU
Y IIPOTHUBOPEYHSL.



1

OB BEAMHEHME —
APEBHSAA1 MEUYTA

USTIOIIee BeJIMKOJIeTe HOYHOro Heba ¢ bOec-
YMCIEHHBIMH 3BE€3IaMM HAITOJIHAET HAC BOC-
TOProm. MBIC/IH [TOHEBOJIE OOPAILAIOTCS K Be-
JIMYaRIIIUM 3aragkaM.
CootBercTByeT 11 BceneHHas KakOMy-TO 061IEMY
3aMBbICTTy?
Kaxk MBI TOCTUTraeM CMBIC/I 6€CCMBICIEHHOTO, Ka3a-
710Ch OBI, KOCMOCa?
EcTh B Hamem cyIiecTBOBaHUM TapMOHUS U NpHU-
YMHA — WJIM BCE 3TO HaAyMaHHO?
MHe BcmomMuHaeTcsi CTUXOTBOpeHue CTHBeHaA
KpeiiHa:

Yenosek ckasan Bcenennoii:

— Cwmorpu! {4 cywectsyro!

— Jla, — otBetuna Bcenmennasg. —
Ho ceii daxr emre He o3Hayaer,
Yro s no/mKkHa 0 Tebe 3a60TUTHCA ™.

Iepeson A. Kynpssuukoro.
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YPABHEHME BOTA

I'peky OMHUMM U3 NEPBBIX BCEpbe3 IOIBITATNCh
YIIOPSIHOYUTD Xa0C OKpysKarolero mMupa. @umocodsr,
Hanpumep ApHUCTOTesb, CYUTAIM, YTO BCe BOKPYT MO-
JKET OBITh CBEJJEHO K COYETAHHUIO YEThIPEX OCHOBHBIX
KOMITOHEHTOB: 3€MJIH, BO3/yXa, OTHs M BozAbl. Ho kakum
06pa3oM M3 YeThIpex 37IEMEHTOB CKJIA[bIBAETCSI CTOJIb
CJIO>KHBIN MUp?

I'pexu mpensyaragy MUHHMYM [IBa OTBETa Ha 3TOT
Bompoc. ITepBbIit OTBeT elne 10 ApUCTOTeNs Aaj GUIo-
cod Hemokput. OH CUMTA, YTO BCE BOKPYT COCTOUT
13 KPOXOTHBIX, HEBUANMBIX U HEPa3pPYILIMMBIX YacTHII,
TaK Ha3bplBaeMBbIX aTOMOB (YTO IIO-TPeYecKH O3HaudaeT
«HenenuMele»). KpUTHKY, 0MHAKO, yKa3bIBaIx, YTO IIPsI-
Mble JOKa3aTe/lbCTBa UX CYLIeCTBOBAHUS MOJYYUTh He-
BO3MOXXHO, TaK KaK aTOMBbI CIMIIKOM MaJbl 75 He-
IIOCPeACTBEHHbIX Habmonenuit. Ho JleMOKpUT cymern
IIPUBECTH YOeIUTe/IbHblE KOCBEHHBIE CBHETEBCTBA.

BospMmeM, HampuMep, 30710Toe Konblo. C romaMu
OHO M3HammBaetrcs. Yro-to tepsercsa. Kaxxaplii neHn
C KOJbLA CTUPAIOTCH KPOXOTHBIE KYCOYKHU BEIIECTBA.
CrieoBaTeIbHO, XOTSI ATOMBI HEBUIMMEIL, 00 HX Cylie-
CTBOBaHMU MOYKHO CYIUTh KOCBEHHBIM 00pPa3oM.

Jaxke ceronHs Hallla NPOABUHYyTasi HayKa B OCHOB-
HOM OIMPAETCSl Ha KOCBEHHBIe cBUAeTenbcTBa. CocTas
Connua, neranpHyio cTpykrypy JHK, Bospact Becenen-
HOI U MHOTOE ZIpyroe Mbl 3HaeM TOJIBKO 61arogapst He-
MpSAMBIM U3MEPEHUSIM. MBI 3HaeM BCe 3TO, XOTS HUKO-
I7a He JIeTaJd K 3Be3JaM, He MPOHUKAIU B MOJIEKYIIY
IHK u He nabmonamu Bonbuioi B3pbiB. Pasuuia me-
5Ky TIPSIMBIMH M KOCBEHHBIMH CBUIETE/IbCTBAMU CTa-
HOBUTCSI MPUHLIUIINAJIBHO BayKHOH, KOTZa Mbl TOBOPHUM
O ITIOMNBITKAX I0Ka3aTb €JUHYIO TEOPUIO ITOJI.
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OBBbEAMHEHME — APEBHAA MEYTA

BTopoit monxon mpemayioxXuI BeTMKUNM MaTeMaTHUK
[Mudarop.

K IMudaropy mpuIiuio o3apeHue, ¥ OH PELLIII IIpUMe-
HUTb MaTeMaTHUYeCKOe OIMCaHUe K TAKOMY 3€MHOMY SIB-
JIEHUIO, Kak My3bIKa. [1o serenne, oH 3aMeTH/I CXOZCTBO
MEXKIy 3BYKOM, KOTOPBI MPOM3BOIUT CTPYHA JIUPBI, U KO-
71e6aHIUSIMU, BOSHUKAIOLIMMH IIPY yIape MOJIOTKOM I10 Me-
TJUTUYECKOMY CTEP3KHIO. OH OGHAPYSKHUJI, YTO U TO U APY-
roe MOPOXXAAeT My3bIKaJIbHbIE YAaCTOThI OIpee/IeHHOTO
Juana3oHa. I1omy4unnocs, YTo HEUTO 3CTeTUYECKU ITPUBJIE-
KaTeJIbHOE, TAKOE KaK My3bIKa, OepeT CBOe Hayalo B Ma-
TeMaTHKe KorebaHuii. Bo3aMOsKHO, 3TO HAIJISIIHO NTOKA3bl-
BAET, YTO BCE pa3HOOOpasre OOBEKTOB BOKPYT HAC JOKHO
TIOMYMHSITECS BCE TeM JKe MaTeMaTH4YeCKUM IIpaBUIaM.

Urak, 1o xpaliHeil Mepe IBe BeJHUKUE TEOPHUU Ha-
Iero Mupa 3apoaunuchk B JpeBHeil I'peumu: naen
O TOM, YTO BC€ COCTOUT M3 HEBUAUMBIX U Hepa3pyllu-
MBIX aTOMOB, U O TOM, YTO BCE pa3HOOOpa3ue MPUPOLIBI
MOSKHO OIMCATh C TOMOILBIO MAaTEMATHUKU KOIeOaHuUIA.

K HecuacTpiO, C IMageHueM aHTUYHOM LIUBUIM3a-
UM ofo6Hble PUIOCOPCKUE PACCysKIEHUs U 1e6aThl
npekpatuanck. Camy Uaer O BO3MOXXHOCTH CYlLe-
CTBOBaHHUS HEKOW NMapagurMbl, oOBsicHsIOMIEH Beenen-
HyIO, 3a06BUIH [IOYTH Ha THICsSIUY J1eT. ThMa pacronsnack
10 BCEMY 3allaJHOMy MUPY, U MECTO Hay4YHBIX U3bICKa-
HUM 3aHSIM CyeBepUs], Marusi U KOJLOBCTBO.

Jnoxa BospoxxaeHmn

B XVII Beke Bce >Ke HallZIMCh YY€HbIE, OCMEIUBIINECS
OpOCUTH BBI3OB YCTAHOBUBILEMYCS TIOPSIAKY M HAYaTh
HccnenoBaHre NpUpoapl BceneHHOM, OHAKO OHU CTOJK-
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HYJIMCh C JKECTKUM HENPUATHUEM U IIPECIeIOBAHUAMUA.
HoranHx Keniep, oqHUM M3 NePBBIX IPUMEHUBIINHN Ma-
TEMATHKY K IBVKEHHIO TUIAHET, ObUT MIMIIEPCKUM COBET-
HUKOM ITpy uMrtepartope Pynonbge II u cymen nsbesxars
Ipeciie JOBaHMii, BO3SMOXKHO [IOTOMY, YTO 6J1ar04ecTUBO
BKJIIOYaJI B CBOM PabOThI PETUTHO3HbIE 3IEMEHTHI.

briBmiemy MoHaxy I>xopaaHo bpyHo mosesno
MeHblle. B 1600 I. OH 6bUI IIPUTOBOPEH CYZOM K CMEPTH
Kak epeTuk. C KJIAMOM BO PTy €ro NMPOBEJIM HaruM
no yauuaMm PrMa v mocsie 3TOro COXIJIM Ha KOCTpe.
B ueMm 6bII0 ero mpectynieHue? B 3asBiIeHHH O TOM,
YTO JKU3Hb BO3MOYKHA U HA [UIAHETaX, OOPAIAIOLIMXCS]
BOKPYT APYTUX 3Be3a*.

Benukuit Tanunei, oten akcneprMeHTaIbHON Ha-
yKM, eBa M3bexxan Takoi ke cynbbel. Ho, B oTam-
yue oT bpyHo, nox yrposoit cmeptu l'annieli oTpekcs
OT CBOMX TeopU. TeM He MeHee OH OCTaBWJ/ 4YeJoBe-
YeCTBY B HaCJIEZICTBO TEJIECKOI — IOXalIyH, camoe pe-
BOJIIOLIMOHHOE U KPaMOJIBHOE U300peTeHHe B HCTOPUU
Hayku. [Ipy ITOMOIIM TeJIeCKOIa MOSKHO COOCTBEHHBIMU
r7asaMu YBUZIETb, YTO JIyHa MCHelpeHa KpaTepaMu;
4yTo Benepa npoxoaut depes ¢asbl, COOTBETCTBYIOLIHE
ee OBI>KeHUIO BOKpyr ComHia; uto y FOmurepa ects
COOCTBEHHbIE JIYHbI, — a Beb BCE 3TO ObUIM epeThde-
CKHE ULEH.

Kak Hu meuanpHO, 'anmies moMecTHUnIn 1oj IO-
MAlIHUI apecT ¥ U30JHUPOBAIM OT OOLIeHHUs C Ioce-
TUTEJISIMY; B KOHLIE KOHIIOB OH ocsenl. (Kak rosopuiy,
MPOMU30LIO 3TO MOTOMY, YTO OJHAKIbl OH ITOCMOTPE

*  PeanbHas UCTOpust ocyxneHust bpyno Gonee cnoxsa. — Ipum.

Hayu. peo.
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B CBOH Tesneckon npsiMo Ha ConHue.) Tammeit ymep
CJIOMJIEHHBIM 4esIoBeKOM. Ho B ron ero cmepru B AH-
VI POIMIICSE PeGEHOK, KOTOPOMY CysKIEHO ObLIO 3a-
BEPILIMThL He3aKOH4YeHHble Teopun lamtes n Kenepa
U IpeJCTaBUTh HaM eUHYIO TEOPUIO HeOecHO! Mexa-
HUKMU.

HbloTOHOBA TeopMsl CHMA

Hcaax HbI0TOH, BO3MO>KHO, BEIMYaNIINI yYEHBIN B HC-
TOpUM 4Ye/oBedecTBa. B mupe, ogep>KMMOM 4aponeu-
CTBOM U KOJIIOBCTBOM, OH OCMEeTWICS COPMYIPOBATh
YHUBEpCa/IbHbIE 3aKOHbI HEOECHOM MEXaHUKH U ITPUMe-
HUTb K U3YUYEHUIO IIPUPOAHBIX B3aUMOIEHCTBUI HOBbIE
1306peTeHHbIE UM MATEMATHUECKUE METOIbI, TIOTYYMB-
LIMe Ha3BaHHE UHTErpasbHOrO U nrddepeHnaabHOro
ucuncnenus. Kaxk narmmcan ¢pusux CruseH Baiitnbepr,
«MMeHHO ¢ Mcaaka HploTOHA Mo-HacTOSAIIEMy HauMHA-
€TCs COBPEMEHHAsI MeUTa 00 OKOHYATETLHON TEOPUMN'.
B cBoe Bpemsa Teopus HreroTOHa cumranace Teopuein
BCETO, TO €CTh OIMUCHIBAIOLIEHN JTI060€E ABUKEHHE.

Bce nauanocs, xorna Hetotony 6bU10 23 rona. KeMm-
OPUIDKCKUIL YHUBEPCUTET OB 3aKPHIT M3-3a 4yMbl.
Kak-To pa3s B 1666 ., Ty/149d IO UMEHHIO, OH YBUIEII,
KaK IaaeT sibI0Ko, — U 3a1ai cebe BOIpoc, KOTOPOMY
CY’KIIEHO OBUIO U3MEHHUTD XOJI YEJIOBEUYECKOM UCTOPUH.

Ecnu 56n0k0 nadaem, mo He nadaem au maxxce u JIlyna?

Jo HploToHa LIepKOBb y4MJIa, YTO CYLIECTBYeT ABa
TUIA 3aKOHOB. 3aKOHBI NIEPBOTO THUIIA, KOTOpBIE Aei-
CTBYIOT Ha 3eMJle, ONIOPOYEHBbl TPeXaMU CMEPTHBIX.
Ko BTOpOMYy TUIy OTHOCHJIMCH YMCThIE, COBEpIIEHHBIE
Y TapMOHUYHBIE 3aKOHBI Hebec.
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HeloToH (hakTHYeCKH NpeAIoNoXKuI, YTO Cylle-
CTBYET eIMHas TeOpUsl, paclpOCTPAHSIONIAsICS U Ha He-
6eca, ¥ Ha 3eMJIIO.

B cBOei 3aITUCHOM KHUKKE OH HAPUCOBAJI CyAbbO-
HOCHYIO KapTHHKY (CM. pHUC. 1).

Ecrmu BBICTpeNUTh U3 IyLIKU C TOPHOH BEpPILMHEI,
TO S1pO, IPEXXIe YeM YIacTb Ha 3eMJIIO, ITPOTIeTUT Ka-
Koe-TO paccrosiHue. Ho ecrm cTpenarh M3 MyLIKY Tak,
9YTOOBI CKOPOCTB siIpa pa3 OT pa3a BO3pacTaa, TO 0 MO-
MeHTa [TaJIeHHsT OHO OyZeT yyIeTarTh BCe AajIblile U JaJIbIie
1 B KOHLIE KOHIIOB OOOTHET 3eMHOIA LI1ap U BEPHETCS Ha Ty
TOPHYIO BEPIIMHY, C KOTOPOH BblIeTesn0. HproToH 3akmo-
YW1, YTO 3aKOH IPUPOABI, KOTOPBII yIIpaBysieT OBUKe-
HHMEM U sI6JIOK, W NyLIEYHbIX siep, — 3aKOH TAroTe-
HUsl — yznepskuBaeT u JIyHy Ha ee opbuTe BOKPYT 3eMJIH.
3emiieii 1 HebGecaMu YIIpaBIISIeT OfiHA U Ta JKe PU3MKa.

g aToro HplOTOHY MOTpe6GOBaIOCh BBECTH TIOHSI-
trie cul. OOBEKTHI JBUTAIOTCS TOTOMY, YTO HUX TSIHYT
WM TOJIKAIOT CUJIBI, KOTOPbIE YHHUBEPCAIbHBI U MOTYT
OBbITh U3MEPEHBI TOYHO M MaTeMaTudeckd. (1o aToro
HEKOTOpBIE TEOJIOTH CYMTAIIH, YTO OOBEKTAMU IBHKYT
SKeJIaHUsl, U, COOTBETCTBEHHO, MPeIMETHI NaJaloT, Io-
TOMY YTO CTPEMSITCSI COEINHUTBCS C 3eMIIeii.)

Takum 06pa3om, HbIOTOH MpeIosKII KIIFOUEBYIO
KOHLICTILIUIO YHU(PHUKALIUH.

OnHako y4eHbIH C/IaBUJICSI CKPBITHOCTBIO U AepsKas
CBOIO paboTy 1O GOJIBLIEH YaCTU B CeKpeTe. Y HEro ObIIO
MaJIo py3eH, OH He JII0OU/I CBETCKUE Pa3rOBOPHI U Ya-
CTO BCTyNaJ C APYTUMHU yYEHBIMH B OKE€CTOYEHHBIE ITe-
penasKky, OTCTauBast IIPUOPUTET CBOUX OTKPBITHIL.

B 1682 I. pOU3011IJIO CEHCAaLIMOHHOE coOBITHE, U3Me-
HUBIIIee Xox ucropu. Ha HebocBome NOsIBUIACH sIpKast
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Puc. 1. Ecit CTpesisiTh TaK, 4TOObI yIIeYHOe SIAPO MOIyYasIo
pas oT pasa Bce GOJIBLIYIO SHEPTHIO, TO B KOHEUHOM HTOTe
OHO OGOTHET 3eMJIIO U BEPHETCsI B HAYaJIbHYIO TOUKY. 3aTeM
HBIOTOH CKa3asl, YTO 3TUM OOBSCHSIETCS ¥ TPAEKTOPHS JBHIKe-
Hust JIyHbl, 0OObEIVHUB TAKUM 00pa3oM GpU3NIeCcKHe 3aKOHbI
3eMJIM ¢ 3aKOHAMHU ABWIKEHUs] HEOECHBIX Tell

KoMeTa. Bce, oT Koposel U KOposeB 10 HUILMX, TOPsIdO
00Cy>KIamy CBsi3aHHbIe ¢ Heil HoBocTH. OTKyza OHa B3si-
nace? Kyna Hanpasngerca? Yro npensemaer?

OnHMM M3 TeX, KTO MPOSBJIAN K 3TOH KOMETe OCO-
b1t nHTEpec, 66T acTpoHOM DamMyH[ [ayuteit. OH cpes-
nu B KeMOpHIIK, 9TOOBI BCTPETUTHCS CO 3HAMEHUTHIM
Hcaakom HbIOTOHOM, XOPOIIO M3BECTHBIM K TOMY MO-
MeHTy 6rarogapst ero Teopuu ceta. ([Ipomyctus corn-
HEYHBIN JIy4 4Yepe3 CTEeKJISTHHYIO Npu3My, HproTOH mo-
Kasas, 4To Oeblif CBET pacluelIsieTcst Ha BCe LiBeTa
pazmyru, TO eCTb Ha CaMOM JleJIe COCTOMT U3 MHOKeCTBA
1BetoB. Kpome Toro, HbloTOH 1306pes HOBBIH THII Te-
JIECKOIIA, B KOTOPOM BMECTO JIMH3 UCTIONb30BaIMCh 3€p-
Kasa.) CIIpoCHB O KOMeTe, KOTOPYIO 0OCYsKAaIM BCe BO-
Kpyr, lannen ¢ usymnenuem yciblan B oteeT: HproToH
MOXKET JO0Ka3aTh, YTO KOMETHI ABMKYTCS TIO 3JIIMIITH-
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yeckuM opbutaM BOKpyr COMHIIA, ¥ Jaske MPeIcKasaTh
HX TPaeKTOPHUIO, ONHPAasiCh HA CBOIO TEOPHIO TATOTEHUSI.
Marto toro, Heloton Habmofan 3a KOMETaMH B Tejle-
CKOII CBO€M KOHCTPYKLIMH, U OHU ABUTAJIUCh B TOYHOCTH
TaK, KaK OH IIpeacKa3blBasl.

Taseit GBI OLIETOMIIEH.

OH cpa3y e MOHSI, YTO CTaJl CBUETE/IEM SIOXa/Ib-
HOTO COOBITHSI B HAyKe, ¥ MPEATIOKUI OIUIATUTh CTOM-
MOCTb I€YaTH TPyLd, KOTOPOMY CY>KIEHO ObUIO CTaTh
OIHMM M3 BeJIMYaHIIMX 11eAeBPOB HayKH, — TpaKTaTa
«MaremaTHuecKue Havaja HaTypaabHOH ¢uiocohun»,
HM3BECTHOTO TaK’Ke Kak Ipocto «Haugasan».

Bonee Toro, noHaB, 4To, IO NporHo3y HeroToHa, Ko-
MeTbl MOTYT BO3BpallaThcst K COMHIY 4epes3 perysip-
Hble MHTepBaJIbl BpeMeHH, lannel paccuuTasn, 4To Ko-
MeTa 1682 I. TO/DKHA BepHYThCA B 1758 T. (Komerty lasies
sameTunu Han EBpomnoil B nenr PoxxnmecrtBa 1758 T,
KaK U TPEICKasbIBAJIOCh, U 3TO ellle OOJbIle YKPEUIo
MOCMepTHyIO penytaunio Herotona u Tames.)

Teopus aBuXKeHud U rpaButanuu HploToHa cum-
TaeTCsd OJHUM M3 BeJTUYaMIIMX JOCTUXKEHHUM 4desioBe-
YeCKOro pasyMa, 3TO €OWHBINA NPUHLIMII, BKIOYUBIIUA
B ce0s1 U3BECTHBIE 3aKOHBI IBMKeHUsI. Aekcanzp Iloym
HaIcam:

[Tpupons! CTpoii, ee 3aKOH
B n3BeyHOIt TbMe TausICs.
U Bor ckasan: «SIBuck, HpioToH!»

U Bcrogy cBet pasnuics®.

[TepeBon A. ITaBioBa.
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Jlaske ceromHs MMEHHO 3aKOHBI HbloTOHaA IMO3BO-
10T uHXKeHepaM NASA BeCTM KOCMHUYECKUEe 30H[IBI
110 nmpocropam COTHEYHOH CUCTEMBI.

UTo Takoe cummeTpMna?

3aKOH BCeMHPHOTO TSIroTeHuss HeioToHa TOKe 3acmy-
JKMBaeT BHUMaHVsl, TIOCKOJIbKY 06/1a/faeT CUMMeTpPHeN:
IIpY IIepecTaHOBKe YacTel ypaBHEHUE COXPaHseT CBOM
Bup. [pencraBbre cebe cdepy, KOTOpast OKpy>KaeT
3emmio. B xaxkzIoil ee Touke cuia TATOTEHUSI COBEp-
IIIEHHO OfWHaKkoBa. VIMEHHO MO3TOMYy Hala 3emis
nMeeT GOpMy IIapa, a He KaKylo-TO MHYIO (hopMmy: Tsi-
rOTeHHe PaBHOMEPHO CXXalo 3eMJII0 CO BCEX CTOPOH.
VIMEHHO TI03TOMY MBI HE BUAUM B KOCMOCE HM KyOH-
YeCcKHX 3Be3Jl, HU NMMpaMUIAIbHBIX IIaHeT. (A BOT
HeOOJIbIIIME ACTEPOHIBI YaCTO MMEIOT HENPABUIBHYIO
¢dopMy, IOTOMY YTO TATOTEHHE CIIUIIKOM C1abo neil-
CTBYET Ha HUX U HE MOJKET C’KaTh MX PaBHOMEPHO.)

KoHLenuust cMiMMeTpUM NPOCTa, 37eTaHTHA U HH-
TYUTUBHO IOHSITHA. bonee Toro, manee B 9TOIH KHUTE
MBI YBUIUM, YTO CUMMETPHSL B TIOOON TEOPUU — ITO
He IpoCTO 3abaBHOe BHelHee OQOpMIIEHHE, HO 3HA-
YMO€ CBOMCTBO, KOTOPOE YKa3bIBaeT Ha ITyOOKUH OC-
HOBOIIOJIAraloui (pU3NYecKUil NPUHIUI, AeHCTBYIO-
LK BO BceneHHoi.

Ho 4T0 MBI IM€eM B BUIy, KOTZa TOBOPHM, UTO He-
KO€ YpaBHEHHE CHMMETPUYHO?

O6zexm cummempuueH, ecau nocsie nepecmaHosKu uacme
OH OCMAaHemcs npexcHuM, uau unseapuanmuvim. Hanmpumep,
cepa CUMMETpPHYHA, TIOCKOIBKY He MEHSIETCS IIpU Bpa-
meHn. Ho Kak MOXXHO BBIPa3UTh 3TO MaTeMaTHU4eCKU?
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[IpencraBpTe, Kak 3emist obpaliaercss BOKPYT
Connua (cM. puc. 2). O603HaYMM panuyc OpOUTEI
3eMnu R; 3Ta BeIMYMHA He MeHSeTCs IPU ABM>KEHUU
3emu 110 opbuTe (Ha camoM zesie opouTa 3eMIU MeeT
NIUIITHYECKYI0 GOpPMY, TaK 4TO R crierka MeHseTcs,
HO B JAHHOM IIpHMepe 3TO HeBaXHO). KoopauHAaThI
3emiu Ha opburte ob6o3HavaloTcsa Kak X u Y. [Ipu nBu-
>keHMH 3eMiin X M Y HelpepbIBHO MEHSIOTCS, HO R ocra-
€TCS1 UHBAPHUAHTHBIM, TO €CTh ITOCTOSTHHBIM.

YpaBHeHHs HproToHa* COXpaHSIOT 3Ty CHMMETPHUIO,
TO €CTb [P JBWKEHUH 3eMJIH 10 OpOUTe MPUTSDKEHHE,
cylLuecTByrolee Mexxay 3emieil u ComHIeM, OCTAeTCs He-
M3MeHHBIM. [Ipy cMeHe cHCcTeMBl OTCYeTa 3aKOHBI OCTa-

R? = 2% 44

Puc. 2. Korzna 3emna obpamaercss Bokpyr ConHua, paguyc
ee opbUThl R OCTaeTcst MOCTOSHHBIM. [1py [ABIKEHNH 3eMIIH
o opbure ee KoopauHaThl X U Y HEMpephIBHO MEHSIOTCH,
HO R sBseTCS MHBapUaHTHBIM. MBI 3HaeM, YTO, COIVIACHO
tTeopeMe ITudaropa, X*> + Y> = R Tak urto ypaBHeHHe Hblo-
TOHA 00JIaflaeT CUMMeTpUell B II060M CiIydae: U KOTAd OHO
BBIP&KEHO uepe3 R (IIOCKONBKY R — MHBapHUaHTHasl BeJH-
YMHA), ¥ KOIZa OHO BBIpaskeHO uepe3 X u Y (corracHo Teo-
peme Iudaropa)
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10TCs1 IpesKHUMU. C KaKo¥ Obl CTOPOHBI U IO KAaKHUM Obl
YIJIOM MBI HA PaCCMATPUBAJIM 3a/1a4y, [IpaBuia OyayT He-
M3MEHHBIMU Y MBI ITOJIyYUM OIHHU U T€ K€ Pe3ysIbTaThl.

Korzma mbl niepeiinemM K 0OCYKIEHUIO €IUHOMN Teo-
PHH TOJISI, KOHLIEMLHSI CUMMETPUH OyeT BCTpeyaThCst
HaM ITOCTOSIHHO. MBI yBUIIMM, YTO CUMMETPHS — OIMH
U3 MOLIHEMIINX MUHCTPYMEHTOB OOBEANHEHUS! BCEX
B3aMMOZEWUCTBUN B IIPUPOLE.

MoaTBepxapeHMme 3akoHoB HbloTOHA

3a mpouleqire CTONETHS ObIUIO HAMIEHO HEMAJIO IO~
TBEP>KAEHUIN 3aKOHOB HBIOTOHA, M OHM OKasaau Ipo-
MaZlHOE BJIMSIHUE KaK Ha HAyKY, TaK U Ha OOLIECTBO.
B XIX Beke aCTpOHOMBI 3aMETH/IN B Hebecax CTPaHHYIO
aHomasuro. [lonokeHue naaHeTsl YpaH 3aMETHO OTKJIO-
HSIZIOCh OT IpefCcKasaHui, CAelaHHbIX Ha OCHOBaHUU
3akoHOB HbioToHa. Ee opbura 6buta He UAeaTbHBIM 31
JIMTICOM, a CJIErKa MCKaskaiach. [1omyyanock, 4to mmbo
3aKOHbI HpIOTOHA 311eCh He paboTaroT, TMOO CYLECTBYET
elle ONHa IJIaHeTa, II0Ka He OTKPBITas yYeHBIMHU, KO-
TOpasi CBOMM TIPUTS)KEHUEM BULOU3MEHSIET OpOUTY
Vpana. Bepa B 3akoHbl HptoTOHa 6bUIa CTONH BEJIMKA,
4TO (PU3UKH, B TOM uuciie U YpbeH JleBepbe, 3aHSITUCH
BBIYMCJIEHHEM ITPeIoIaraeMoro IojaoKeH!s 3aragoy-
HOI mnaHeTsl. B 1846 I. acTpPOHOMBI C ITepPBOI MONIBITKU
OOHApYXHWIH ee B IpeCKa3saHHON TOYKe C OTK/IOHE-
HHEM B IpeJieax OJHOIo rpagyca U okpectunu Hen-
TYHOM. DTO CTaJIO HAITISIAHBIM [IPUMEPOM pabOThHI 3a-
KOHOB HbIOTOHA U mepBBIM CIydaeM B UCTOPHUH, KOTAa
YuCTasl MaTeMaTHKa MO3BOJIMIIA IIPeJICKa3aTh CYIeCTBO-
BaHUe KPYITHOro HeGECHOTO Tea.
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Kak y>ke roBopriock, BCAKUI pas, KOLIa yYeHbIM yaa-
BaJIOCh paciMgpOBaTh IPUHIIMITBI IEHCTBUS OTHOM U3 Ye-
ThIPEX IVIABHBIX CHJI BcenleHHOH, 3TO IPUBOAUIIO HE TOJTbKO
K pasraiblBaHUIO TaH NPHpPOIB], HO U K PEBOJIIOIIMOH-
HBIM CIBUraM B o61uecTBe. 3akoHbI HbIOTOHA [asiu Kiog
K ITOHMMAaHMIO 3araflok IUIAaHET M KOMET, a TaKXXe 3aJIo-
JKUIU OCHOBY MEXaHMKH, KOTOPasl IIO3BOJISIET HAM CEro-
IIHST CO371aBaTh HEOOCKPeObI, IBUTATEH, PEAKTUBHBIE Ca-
MOJIETBI, MTO€37a, MOCTBI, TIOABOAHBIE JIONKUA U PaKeThI.
Tak, B XIX Beke (pU3MKU MMPUMEHWIH 3aKOHBI HbroToHa
K OOBSICHEHHIO IIPUPOZIBI TETUIOTHL. B TO Bpemst yueHsle Io-
JIarajiy, YTo TEIUIOTa TIPEACTaBIsieT COO0i HEKyIO (hopmy
SKUJIKOCTH, KOTOpas pacTeKkaercs 1o selectsy. Ho mccrne-
JIOBaHMS TIOKa3aIM, YTO Ha CaMOM fiefie TeIyIoTa — 3TO
JBIDKEHME MOJIEKYJI, HAIOMUHAOIINX ITOCTOSIHHO COyaa-
PSIIOLIMECS] KPOXOTHBIE CTa/IbHBIE LIAPMKH. 3aKOHBI Hblo-
TOHA TO3BOJIM/IIM TOYHO PacCYMTaTh, KAK MMEHHO JBa
TaKUX CTaJbHBIX LIApHUKa OTCKAaKUBAIOT APYT OT ApyrTa.
3areM, IPOCYMMHPOBAB TPUUIMOHBI U TPUITUOHBI MO-
JIEKYJI, MO’KHO BBIYMC/IUTh TOYHbBIE TTApAMETPhI TEIIOTHI.
(Hampumep, Korza ra3 B Kamepe HarpeBaeTcst, OH paclllv-
PSIETCSl B COOTBETCTBUU C 3aKOHaMU HBIOTOHA, ITOCKOJIBKY
TEIUIO YBEIMYMBAET CKOPOCTb MOJIEKYL.)

V>ke B Te BpEMEHA MH’KE€HEPhbl CMOIVIM BOCIOJb30-
BaThCSl OTUMH pacyeTaMH, YTOObI yCOBEpPILIEHCTBOBATD
napoBylo MalrHy. OHU BBIYMCITUIIM, CKOJIBKO YIS IO-
TpeGyeTcst, YTOOBI IIPEeBPATUTh BOAY B IIap, KOTOPBIi 3a-
TeM OyZieT IPUBOAUTD B JBUIKEHHE LIECTEPHH, MTOPILIHH,
KOjleca U pblYard CHUJIOBBIX arperaTtoB. C MOsSIBIEHUEM
B XIX Beke mMapoBOM MallMHBI B PaCHOPSKEHUM OT-
IIeTIbHO B3SITOTO pabOTHUKA OKa3a/IMCh COTHH JIOIIA M-
HBIX CHJI, & CTaJIbHBbIE PEIbChl COEIUHUIN OTHNAIEHHBIE
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YrOJIKU MUpa, GE3MEPHO yBETUYUB MTOTOKU TOBAPOB,
3HAaHUH U TI0HeH.

J10 IpPOMBIIIJIEHHOM peBOJIIOLMH TOBapbl IIPOM3BO-
IUINACh HEOOTBIIUMY 3aKPBITHIMU TH/IbIUSIMU PEMEC-
JIEHHVKOB, KOTOPBIM IIPUXOAU/IOCh 3aTpadyrBaTh HEMAJIO
TPyZa Ha CO3IaHMe [aske MPOCTENIINX ObITOBBIX MIPEL-
meToB. Kpome TOro, rusibIuy peBHOCTHO OXPaHSIIU ce-
KpeThl CBOETO MacTepcTBa. B pesynbraTte ToBapH! 3a-
YaCTyI0 OKa3bIBaIHCh NEe(PUUUTHBIMU U JOPOTHMHU.
C nosiBeHMEM NapOBOM MalllMHbI U MOILIHBIX CTAHKOB
CTaJIO BO3MOXKHBIM IITAMIIOBATh TOBAphI 32 KPOXOTHYIO
JIOJIIO TIpeXXHEeH LIeHbl, YTO Pe3KO IIOBBICWJIO COBOKYII-
HOe 60raTCTBO CTPaH U MMOJHSIIO HAI YPOBEHb JKUSHU.

IIpenogaBas 3akoHbl HblOTOHA CTyZmeHTaM TeXHM-
YeCKUX CHEeLHUaTIbHOCTEH, g BCerna cTapaloch IOAYepK-
HYTb, YTO 3TO HE IIPOCTO CyXW€ U CKy4YHbIE ypaBHEHMS,
a YTO OHH M3MEHWIN XOJ pa3BUTUS COBPEMEHHON LIUBU-
JIM3ALMH, TIO3BOJIM/IM CO3/1aTh TO OOTaTCTBO U IPOLIBETA-
HHUeE, KOTOpble Mbl BUIUM BOKpYT. MHorma Mel gake ne-
MOHCTPHPYEM CTyIEHTaM KaTaCTpo(HUYecKoe pa3pylleHue
TakomcKOro MocTa B 1IITaTe BalllMHITOH B 1940 T., CHSITOE
Ha IUIEHKY, KaK NOpPa3WUTe/IbHBIM IIPUMEP TOTrO, YTO CIIy-
4aeTcs IIPU HEBEPHOM ITPUMEHEHUM 3aKOHOB HproToHa.

3axoHbl HbI0TOHA, OCHOBaHHbIE Ha OOBeIUHEHUN
¢usuku Hebec ¢ HPU3NKOH 3eMJIH, TIOMOIIN Havath rep-
BYIO BEJIMKYIO TEXHOJIOTUYECKYIO PEBOJIIOLIMIO.

3araaka JAEKTpMYecTBa M MarHeTMimMa

[ToTpe6OBaIOCh €ellie 200 JIET sl TOTO, YTOOBI TPOU30-
1Ies CAeAYIOLIMI KPYITHBINA IIPOPLIB, CTaBIIMN Pe3yilb-
TAaTOM M3Yy4YE€HMS 3JIEKTPUYECTBA U MarHeTU3Ma.
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[peBHUE 3HaIM, YTO C MarHETU3MOM MOJKHO CO-
BJ/IaaTh; M3o6peTeHan71 KUTaHLIaMU KOMIIAC TTOCTaBUJI
MarHeTU3M Ha C/IyKOy MTIOSM ¥ MPUOIU3U HAYATIO
SMOXH reorpadM4ecKux OTKpbITUH. Ho 3nexkTpudectBo
BbI3bIBaJIO cTpax. CYMTasoCh, YTO MOJIHUM — 3TO IpO-
SABJIEHUS THEBa OOroB.

Ye10BEKOM, 3aJ7I0>KMBIIMM OCHOBBI 3TOH 0OIaCTU
3HaHud, cran Malikn @apagei — 6enHbli, HO U30-
OpeTaTebHBIN MOJOZION YeTOBEK, He MMeBIIUN ¢dop-
MasibHOro obpasoBanusi. Euje pe6EHKOM eMy yaanoch
[IOJIyYUTh MECTO pa3Hopabouero B noHHOHCKOM Ko-
posieBcKoM MHCTUTyTe. OObIYHBIN YETOBEK TAKOTO JKe
HM3KOIO, KaK y HEro, COLMaJbHOIO IIOJIOXKEHHUS TaK
U MeJ1 Obl TI07IbI, MBIT OYTBUIKH U BCIO SKU3HbB J€PIKATICS
B TeHU. HO 3TOT 10HOIIA GBI HACTOIBKO HEYTOMHUMBIM
U TIOOOIIBITHBIM, YTO HAYaIbCTBO PA3PELLUIIO €My IIPO-
BOJUWTD 3KCIIEPUMEHTHI.

Onu nossormunu Dapagneto caenats psin Bemuyai-
IIMX OTKPBITHIA B 00/1ACTU DJIEKTPUUECTBA U MATHETU3MA.
OH noKasaji, 4To €C/IM B34Tb MarHUT U IIepeMeLaThb €ro
BHYTPH IPOBOJIOYHOM NET/IM, TO B IIPOBOJIOKE BO3HMU-
KaeT 3JIEKTPUYECTBO. DTO GBUIO NMOPAa3UTENbHOE U BayK-
HOe HabJIIofIeHe, TIOCKO/IbKY B3aUMOCBSI3b 3IEKTPHYe-
CTBa U MarHeTU3Ma Tora Obljia COBEPLIEHHO HEN3BECTHA.
MO>KHO TOKa3aTh U OOPATHOE: YTO IBMIKYLLEECS dJIEK-
TpUYecKoe I10JIe IIOPOKAaeT MarHUTHOe IIoJIe.

@apaneii NOCTENEeHHO MpHILLes K MBICIM, YTO Ha ca-
MOM JeJIe 3TU SIBJIEHUS — [IB€ CTOPOHBI ONHOMN MeJau.
DTO MpOCcTOe HABMIONEHHE A0 HAYAJIO BEKY DJIEKTPH-
YEeCTBa C TUTAHTCKUMU THAPO3IEKTPOCTAHIIUAMY, KOTO-
pble OCBeLIAIoT Liesible ropoaa. (B rumposnekTpocraHumu
BOZA BpallaeT TypOUHY, CBA3aHHYIO C MarHUTOM, KOTO-
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Pblii BBI3BIBAET HAIIPAaBJIEHHOE ABMKEHHE 3JIEKTPOHOB
B IIPOBOJAX, TO €CTh CO3JaeT TOK, IOCTYMAIOIIMI{ B Ballld
posetku. O6paTHbIN 3(pPeKT — IpeBpalieHre dTIeK-
TPUYECKUX TIOJIel B MarHUTHble — OOECIIeunBaeT, Ha-
npuMep, paboTy IblIecoca. DIEKTPUUECTBO U3 PO3ETKH
3acTaB/sieT MarHUT BpallaTbCsl, @ OH IIPUBOJUT B JIBU-
>KeHHe BaKyyM-HacoC, CO3IAIOLINI BCAChIBAIOIIYIO CHITY.)

Ho @apapeit, He nmest popMarbHOrO 06pa3oBaHus,
He BJIaJle]l MaTeMaTUYeCKUM almapaTroM, KOTOPBIIt I1o-
3BOJIMJI OBl €My KOPPEKTHO OITHCATh €ro 3aMeyvaTellb-
HBIE OTKPBITUS. BMECTO 3TOro OH 3aIOIHAT 3allMCHBIE
KHVDKKH CTPaHHBIMH U300 PaskeHHUSIMU CHJIOBBIX JIMHHI,
HAIIOMUHAIOLIMMH KapTHHY, KOTOPYIO 00pasyoT jKee3-
HbI€ ONMJIKM MO NeHCTBUEM MarHuTa. Kpome TOro, oH
NpUAyMal KOHUENLUMIO 011 — OOHY U3 BaKHEHIIMX
KOHIernuyii ¢pu3uky. [1osie COCTOUT U3 CHIIOBBIX JIMHUH,
3aIIO/HAIOIIMUX TPOCTPAHCTBO. MarHUTHBIE TMHUU OKPY-
KaIOT KasKIbIif MarHUT, @ MarHUTHOE I1071e 3eMJIN HCXO-
IUT U3 CEBEPHOrO0 MarHUTHOTO MOJIIOCa, PaclpoCTpaHsi-
€TCs B IPOCTPAHCTBE, a 3aTEM BO3BPAILIAETCS K IO’KHOMY
MarHuTHOMY TOJIIOCy. Jlaske Ha TeOpUIO BCEMHPHOTO Ti-
roteHus1 HploToOHa MOKHO CMOTPETb C MO3ULUN TOJIS:
3emist obparaercss BOkpyr ConHIA, TOTOMY YTO OHA
HaxOAUTCS B €r0 TPaBUTALMOHHOM IIOJIE.

OtkpbiTre Dapaznes MOMOITIO OOBSCHUTD ITPOUC-
XO’KII€HHe MAarHUTHOTO IIOJISl, OKPY>KalOLIero 3eMJIIo.
[TockonbKy 3emiist BpalaeTcsl, 3/IEKTPUYECKUE 3apsibl
BHYTPU Hee TOXKe BpalaloTcsl. FIMEHHO 3TO IOCTOSH-
HOe JBW)XEHHE BHYTPU 3eMJIM IOPOXKAAET €€ MarHUTHOE
niore*. (Ho Bce 3TO 0CTaBIsIeT OTKPBITBIM PYTOH BOIIPOC:

*  PeasibHast CUTyaLUsi HECKOJIBKO CIOXKHee. — ITpum. nayu. ped.
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OTKyza 6epeTcst MarHUTHOE I10JIe CTEP>KHEBOTO MarHUTa,
BeZb B HEM HUYTO He IBYDKETCS M He Bpalaercsi? Mel
BEPHEMCSI K 9TOH 3arazke nosxe.) CerofHst Bce U3BeCT-
Hble IIPUPOJHBIE B3aUMOAEUCTBYA BceleHHOM OIrchIBa-
IOTCSI Ha sI3bIKe IIOJIeH, BIiepBhle BBeJeHHOM Papaneem.

[TpuHKMMasa Bo BHMMaHMe rpoManHblif BKian Papa-
Iiest B 3apOXKAEHHE IeKTPUYIECKON 3pbl, (PU3UK DpHECT
Pesepopr 0OBSIBUT €10 «BETHYANIINM yYeHbIM-3KCIIe-
PHUMEHTATOPOM BCEX BPEMEH.

dapaneit 6bl1 HEOOBIUEH, MO KpaHENH Mepe
IUISL CBOETO BpPEMEHH, ellle U TeM, YTO 00OXKas MpH-
BJIEKaTh K CBOMM OIIbITaM IyO/IMKYy U gaxke neteit. OH
ObIIT U3BECTEH CBOMMHU POKIECTBEHCKUMMU JIEKLUSIMU
B 7OHZOHCKOM KoporneBckoM HMHCTHUTYTe, e Bce Ke-
Jarollie MOIVIM ITOCMOTPEeTh Ha JEeMOHCTPALMIO 3JIeK-
Tpudeckoro Bomure6crsa. OH BXOAWI B GOJIBLIYIO KOM-
HaTy, CTEHbI KOTOPOIi OBUIM ITOKPBITHI META/INYECKOM
cosproii (ceromHst ee Has3bIBAIOT KieTKoi Dapanes),
a 3areM 3apspKai (Gosbry. XOTst MeTasul Oblll OYEBHIHO
3apsDKeH, CaM HCCIIe[0BaTe b HAXOMMIICS B ITOTHOM 6e3-
OIIACHOCTH, TIOCKOJIbKY 3JIEKTPUUECKOE TI07Ie CYLeCTBO-
BaJIO TOJIBKO CHapy)XKU KOMHATEI, & BHYTPU Hee ObLIO
HyneBbIM. CeronHs 3TOT 3¢ (eKT LIMPOKO HCIIONb3Y-
€TCs A7Is1 3aIlIUThl MUKPOBOJIHOBBIX Iedel M YyBCTBU-
TEJIBHOTO OOOPYLOBAHHUS OT CITyYAHBIX 9/IEKTPHYECKHX
MoJiel, a Tak>Ke IJIsS 3alUTBl CAMOJIETOB, B KOTODBIE
4gacto ymapsitor MonHuU. (Ha cpeMKax mporpamMel
11 Science Channel, KOTOpyIo st KOTa-To BeJI, S 3aller
B ki1eTky @apazest B boctoHckoMm my3ee Hayku. Cub-
HeHIlIMe 3/1eKTpUYecKye pa3psanbl, 10 IBYX MUUIMOHOB
BOJIBT, OOPYIUMBAIMCH HA KIIETKY U HAIIOJIHSIIN ayIUTO-
PHIO TPOMKHUM TpeckoM. Ho s1 Hudero He 4yBCTBOBAJL.)
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