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K YUTATEJIIO

(M penuciosue
KO BTOPOMY DYCCKOMY H3JAHMIO)

B kwuure, xoTopyio BaM npenctouT npovects,
cofpanbl HeoObIYHBIe neKUMK. B sTMX nekumsAx pacckasaHo o
3aKoHaX (M3HKH, O TOM, KaK CoBpeMeHHas HayKa OOBACHSET
ABNEHHA B OKPYKaroiieM Hac Mupe. Henbasi cRasars, uto caMa
TeMa HeoOEHas, HANPOTHB, 00 3TOM HaNHCAHO OYEHb MHOTO,
TeM GoJiee YTO aBTOpP He OYeHb yAansieTcsi OT Toro, O YeM pac-
CKa3aHO B NIKOJBHOM yYeOHHKe (DHIHKH.

Her comuenns, 9To Bul 3naete 0 3aKoHe BCeMUPHOIO TArOTE-
HHA M, CKOpPee Beero, YTO-TO YHTaNH O TEOPHH OTHOCHTEbHOCTH.
Koneuno, BaM 3HakoMbl ¥ OCHOBHBIE WIEH TEOPHH TENJIOTH.
Tloutn of0 BceM, 0 9eM MPEACTOMT NpodecTb, Boi rae-HHOYIb
YUTAJIH HAH CBIany panblie. TeM He MeHee 3TO He NOBTOPEHNHe
CTaporo, H KHUTY CJellyeT NPOoYecTh, TAK Kak obo Bcem B Hei
HaMHCAHO NO-IPYroMy, HanmucaHo HeoOHUHO: HeoObldeH aB-
TOp JIEKUHI K HeoOLIYHO TO, KaKk aBTop BeleT CBoil pacckas.

Aprop Puuapn @efiiMan — OflHH H3 CaMBIX ADKEX (H3H-
KOB Halllero Bpemenu. Ero HMs cBS2aHO C BEHKHMH COBBITHSIMH
B (pH3HKe, KOTOpHIE NpoH3olH B Kouue 40-x ronos. I71o Guuio
BpeMsi KpH3Hca KBaHTOBOH MexaHuKH. CylllecTBoBaBIIHE METO-
Abl KBAHTOBOI MEXaHHKH NO3BOMsIH ¢ GOMBINMM YCTIEXOM OfH-
CaThb OrPOMHOE KOJIHYeCTBO ABJEHHH, NPOHCXOAAHIMX C aATOMa-
MH W MOJeKylaMH, HO OHH OKasaJlich HeNpPHTOAHBIMH [Jis
OTMHCAHHS B3aHMOJICHCTBHA 3apsKeHHBIX YACTHIL C 3JIeKTpoMar-
HUTHBIM nojieM. [IpuBbMHBIE 105 (H3HKOB pacueTsl JaBajiH
Gecembicniennbie GeCKOHEUHbIE BHIDAXKEHHS, H HasaJoch, 4TO
CBfI3b TEOPHH C ONBITOM yTpadeHa. M neftcTBuTeNbHO, TeOpHS
OKasajiack GecCHNIbHOH B OFHCAHHH KBAHTOBBIX CBOMCTB 3J€K-
TPOMArHHTHOTO nofis. HyxHel GbliH HOBHIE HyieH, KOTOPHIE no-
3BOTHIIKM OBl OOBENHHHTH CTAPYIO TEOPHIO SJIEKTPOMArHHUTHOTO
noqs §aeRTponMHaMiKy MakcBensa) ¢ KBaHTOBOH MeXaHHKORM
PeNATUBHCTCKHX vaethit. B 1947 r. npouseluno oTKpHITHE HO-
Boro nytu. Ero coBeprummu Tpu uenoseka: Puuapy @eliHMan,
IOnuan Misunrep, u Cunbutipo Tomonara. CoBepuUIHIOCH POX-
JieHHe KBAHTOBOH SVIEWTPOJHHAMHKH, HEOOHIYAHHO KPaCHBOTO
H MomHOTO paspeia (M3HKH, O KOTOpPOM, Kak Mbl HaleeMmcs,
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Bl y3uaeTe B Bhicuieil mkone™. Pabotsl Mosiogslx Toraa (husHKOB
Obuin oTMeueHE! oceHblo 1965 r. HoGenesckoil npemmeii (anr-
JHICKOe H3JlaHWe HACTOSUleH KHHIH BBLILVIO 34 HECKOIBKO Me-
CAUEB JIO 3TOTO COOBITHS) W OTKPBIAH MyTb PASBUTHIO TEOPHH
SJEMEHTAPHBIX UYACTHIL.

DeliHMaH — He TONbKO KPYNHBI (H3UK, OH eule H TalaHT-
JIHBBIH JIEKTOD, KOTOPHIH yMeeT pacCKasath M O NOCTHIKEHHSX
H3HKOB, ¥ O TOM, KaK (H3KKa LeiaeTca. B pasBuTHH HayKu
OYeHb TPYIHO MOHATH CaMoe IMaBHoe: KOrJia H OYeMy ueloBeK
HaYal 3anaBaTb BONPOCH! NPHPONE ¥ KOraa Od HAdal HCKAaTh
obu1ylo NpuyKHy pasHblx cobbrruii. Haseproe, 910 nponzouuio
B Jlpemneii I'peusn, korma bunocodsl 1 ecTecTBOMCTBITATENH
(ux Henb3A eule GbINO OTNHYKTS APYT OT Apyra) cTann obcyxK-
JaTh CBOHCTBA YHMcell, CBONCTBA %3LIKOB, HAXOMHTH NepBLIe 3a-
KOHBI npypossl. OHK NOHsNH, UTO Jiobble YTBEPMKIEHHS HAJO
He TOJIbKO MPOBEPATH Ha NPAKTHKE, HO H NOKA3BIBATH JIOTHYe-
CKH (a He CCHLIATHCH Ha BOJTIO GOTOB WilH aBTOPHTET JKPeLoB),
H OHM HaYYHJIMCh 3TO AelaTh. C TeX Nop HeucuepnaeMas MKaxK-
212 3HaHKH npeBpaTHliach B IBHMKYILYIO CHIy PasBUTHS LUBH-
JNH3ALMH.

B nexumsx, cobpanueix B kHure, @efinvan paccKasksipaetr
© TOM, KK DasBMBAETCH NPOLECC NO3HAHKS, KAK COBEPLIAIOTCSH
OTKpbITHsi. Jlekuuy ObUTH NPOYMTAHBI JOBOMBHO H4BHO, B
1964 r., B Kopuennckom yrusepcutere B CAIIA, YHHBEPCHTETE,
KOTOpHlit OKOHumN cam Qeiinvan. JIeguun HMelH ycnex u
NOTOM nepenaBalkch no pagHo u TeneBHpeHuio, M xors ¢ Tex
NOp NpOILIO MHOTO BPEMEHH, B HHX [IOYTH HHYErO He ycTapero.

Pasputie Hayky faneko He Beerja HueT O 3aKOHaM JO-
reku. B KpuTHyeckie mepuoel Joruka paccy K nesHit JioMaeTcs,
U ECTECTBOMCIBITATeNb MOPOH CaM He BrO/He MOHHMAEer riy-
OOKHil CMBIC/T CBepLIGHHBIX MepeMeH: MoHHMAHHE NPOHCXOAHUT
JHIIb MHOTO JieT cnycTsi. QUsHK 9acTo O5SbACHSET APYTHM TO,
470 OH €ille caM He Bro/lHe NoHHMaeT. DeliHMaH faXke roBopHJ:
¢...5 cMeno Mory ckasaTh, uTO KBaHTOBOI MeXaHHKH HHKTO
HE MOHMMAET...». MoxeT OuITh, Takoe BHICKASHBAHHE C/IHILIKOM
KaTercpH4HO, HO JO NOCHe[jHero BpeMeHH B KBAHTOBOU MeXa-
HHKE OTKPLIBAIOTCA HOBBHIE YEPThl, O KOTOPHIX HHKTO He 3Hal
ABanuath JieT Hasal. PoxpeHHas HayKa JKHBET CBOell KH2HBIO
H DAaCKpHIBaeT nepell H3YM/IEHHBLIMH HCCHeoBATENAMHE BCe HO-
BHIE KaYecTBa, O KOTOPHIX €€ cosfaTels He nofospepan. U
STO OTHOCHTCH HE TONbKO K (pH3HKE, HO H K MaTeMaTHKe.

*) O ®BanTOBoOH SNEKTPORMHAMHKE FOTOBMTCH K H3NIAHHI0 KHWra:
Detinan P. K — cTpanuas Teophs CBETA W BemIecTRa: IMep. c anra.
/Tlox pen. JI. B, Oxyns.— M.: Hayka, 1988.— (BubanoTeuxa «Ksants,
Bl 66.)
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B napHue BpeMeHa dYesioBeK NPUAYMAN psA HaTypalbHbIX
yucen. Ilepexon oOT OOHMH, BAa ... MHOTO K cveTy GOAbLIHX
MHOXecTB Gbln, KOHeyHo, OonbiluM JocTuxkeHHeM. Ho yauB-
JISIThCST HANO TOMY, 9YTO 3TOT Kak GyATo 6Ll NPHAYMAaHHBIE DAL
ofiajaeT caMbBIMH pasHBEIMH CBOHCTBAMH, He MeHee GOraTHIMH,
yem smoboe (u3ndeckoe siBleHue. B paspene marematnkn —
TEOPHH HHCEel — JOKAa3LIBAOTCH TEOPEMBI, BLIIBHTalOTCA H
NpOBePSIOTCs PHNOTESH K laXKe CTaBATCH onbITH Ha 3BM. ITpu-
AYMAHHBIE PSJ HATypalbHBIX 4kcen oOpen CBOW KH3Hb, H
YK€ MHOTO NOKOJEHHH MaTeMaTHKOB M3yyaloT erc CBoHCTBa.

Mu3KUK 3HaeT, YTO Jaxe B 3aKOHaX, KOTOpble CYHTAIOTCS X0~
pOLLIO YCTAHOBJ@HHBIMH, MOTYT BOSHHKHYTh clabble MecTa, 4To
B XOPOILIO H3YYEHHOM SIBJIEHWH MOFYT OTKPHITBCS HOBHE Yep-
Thl. Tak, 2aKOH BCEMUDHOTO TATOTEHHS 32CJYXKHJI MOJ0MKEHHE
camoro (yHOaMeHTalbHOTo 3aKoHa. HbrotoH, cupeswuit (mo
nonyJISiPHO#A JIETeHze, NPHAYMaHHOH, No-BHAMMOMY, Boabrte-
pom) noj f6IoHeH, Jorafalics, 4To 3aKOH NajeHus s6JORa H
3aKoH ABHKeHHA JIVHE onuH U ToT e, OfHAKO HEKOTOpHIE (U~
3uKH 00paTHili BHHMaHHe, YTO 3TOT 3aKOH NJIOX0 NPOBEPEH Ha
He(OJBIIHX PACCTOSAHUAX, U HET, CTPOro roBOpPH, OCHOBAHHI
OTPHIIATh, YTO 3TOT 3aKOH MOXET HEMHOro Hapyluathcsl Ha pac-
CTOSIHHAX B HecKoJbKOo MeTpoB. To, uto JIyHa nBuiKeTcs, Ton-
upHasAch 3akony Hbiotona, HecomueHHo, a napaer Jin sGJOKO
o TOMY JKe 3aKOHY, c/lejiyeT eile npoBepHth. [laxke eciin TakHe
COMHEHHH He MOATBepAATCH, NpPUMep MOKAZHIBAET, KaK MOTYT
€TaTh IIaTKHMH OCHOBAHKH, Ha KOTOphie OMKpAeTCs Hallla yBe-
PEHHOCTH B NOHHWMAHHH MPHPOJHL

B nocnenueii ceoell Jekluli aBTOp paccKasuiBaer o6 3Je-
MeHTApHEIX yacTHuax. Ceifuac Mbl 3HaeM O HHX HeCpPaBHEHHO
6oJibllle, UeM IBANATH J€T Ha3all, i OHH y2Ke He NpeNcTaBlIsioT-
cf CcToNb GecnopsfodYHBIM MHOMKECTBOM. Mol cefiuac 3HaeM ©
KBapKaX H O oJe IJIIOOHOB, KoTopble ofecnedqBaloT B3aHMO -
JierctBie Mexny Humu. IlpaBra, kBapkoB okasasioch CIHIIKOM
MHOTO, H HX CTAJlH pasyiHyaTh 1o «apoMaTy» H ¢LBETY». JTO NPo-
CTO HA3BaHHS, Kak ObBaioT «MockBuumy u «QKHI'YIW», H OHH
caMH no cefe HHYer'o He o3HadaT. ApoMaTtoB GblBaeT TpH, lBe-
TOB TOXKE TPH, K KAKIOMY LIBETY H apoMaTy oTBedaeT napa Ksap-
KOB; Tak 4ro Beero KBapkoB 18. [locTenenHo mposcHseTcs u
BOMPOC O TOM, 3a9eM B IPHPOLE TaK MHOTO JIHIDHWX «IeTajeiy,
Kagyio poJb HTparoT cTosb MHoro dactui *). Ceiigac Bce 3Ha-~
0T HJIH, GBITH MOMKET, TOJBKO AYMAaloT, 4TO 3HAIOT, YTO B Mpo-

*) O mMHpe 3sneMeHTapHBIX YACTHIL MOMXKHO TpoOYeCTh B KHHre:
Oryne JI. B. afy. . .Z.— M.: Hayka, 1985.— (Bu6anuoreuka «Ksani»,
BBIL. 45.)
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1lecce pasBHTHS Bgenermoﬁ Y4YacTBOBaJIM Bce Ha0Ophl YacTwly,
obecrieduBasi YCTOHYHBOCTh DOMIAIOUIMXCA MHPOB H Hampas-
asif BeelleHHYIO K TOMY 3ameyate/ibHOMY COCTOSIHMIO, B KOTO-
POM Mbl ¢ BaMH JKMBEM H UHTaeM KHWrH. 3aKOHBI S/eMeHTap-
HBIX WYaCTHL, YNPaBJfIOIME TPOLECCaMH, NPOMCXOAUIHMH
Ha OY€Hb MaJbIX PACCTOAHMAX (MeHBIUMX, cKawkeM, | depmu=
=10-"° cm), oxasanuch BaXKHEIMH B NpOLECCAX POXKAEHUS ra-
JIAKTHK H 3Be3Jl H caMoil BeenerHoil. B orpoMubix macitabax
MuiHapioB napeekoB (1 napcer=3,26 cBeToBHIX JleT A
A3-10"° M) NPOBEPAIOTCH 3AKOHH], OTKPHITHIE B MHKpOMHDE.
[pousotino weobblyalinoe paciumpenye noas DNEeHCTBHA, moJs
uccnefopanus. Cefidac CTPOATCS YCKOPHTENH, KOTOpHE GYAyT
Co3naBath YaCTHLB ¢ sHepruell B secatku TaB (teppasnext-
pou-BosibT: 1 TaB=10"* 3B). Cpenu nux Moryr nosiBuThes yac-
THIBI, Macca KOTOPEIX NPEBHINAET camble THAHEIbe aTOMHBIE
Anpa. HeBOSMOXKHO fae mpefBHAETb, KaKHe OTKDHITHS NPO-
H3OHIYT B CJeiyouke apaauath Jnetr. [Ipornossr o ToM, uro
(MsuKa saBeplKsia CBOE Pa3BHTHE, BeChMa Ja/ieKH OT HCTHHBL

HanporuBs, ona npono/izkaer passuBathes, nyTh ee YXOIuT
B Janekoe Gynyinee. Henbasi coMHEBAaTBCS, YTO M 3a BHAKMEIM
TOPH3OHTOM UYeJIOBEYECTBO MAYT HEOXMHAAHHble OTKPHITHS, H
BpSiL Jii JBHXeHWe HayKH Bhepel Korja-ikGo obopBeTcs.
PaspyTue HaykM U YeJIOBEYeCKRil MpOrpece — 3To Be CTOPOHEI
OJiHOI'O ¥ TOrO e Npolecca.

A. A. Cuopodurckudl



BCTYINHTEJIBHOE CJIOBO PEKTOPA
KOPHEJIJICKOI'O YHUBEPCUTETA
I. KOPCOHA

Jlenu W IPKEHTVIbMEHEl, f HMeI0 YecTh NpecTa-
BUThH BaM HblHelIHero JekTopa MeccelPKepOBCKHX UYTeHHH
npodeceopa Puuapna Qeifiamana u3 Kanugopuuiickoro Ttex-
HOJIOTHYECKOIO HHCTHTYTa.

INpodeccop DeitnMan — Bouifjatomyiics  GH3HK-TCOPETHK,
MHOTOE ClelaBulHil [J1 Toro, YTo0Bl HaBecTH NOPAJOK B TOM
nyTauule, KOTOPOoil OTMeYeHO 3aXBaThiBaollee PasBHTHe (DH3H-
KH B MOC/EBOEHHHI NEPHOA.

P. DeitHMaH BHINOJHHUI CBOIO AHIJIOMHYIo pabory B Macca-
YYCETCCKOM TEXHOJOTMYECKOM HHCTHTYTE, a 3aTéM 3aHHMalICH
B acnupanTtype TlpuHcToHCKOro yHHBepcuTeTa. OH yyacTBoBaa
B pabotax, NPOBOAMBILKXCH 1O TaK HaskiBaeMoMy MaHxaTTeH-
CKOMY NpOeKTY, cHadana B [IprHcTORe, a mosxe B JToc-Anamoce.
B 1944 r. on nonyuus 3BaHMe accucteHTa npodeccopa B Kop-
He/NICKOM YHHBepCHTeTe, HO 3aHSJ 3TY NOJIKHOCTH TOJBKO N0
OKOHYaHKH BoliHbl, MHe GbIIO HHTEPECHO Y3HATh, YTO FOBOPHJH
0 HeM, KOrla MpHCYXKIamroch 310 2BaHHe, MOITOMY $1 MPOCMOT-
pen TPOTOKOJLI MONEYHTEbCKOIO COBETa... H He OOHapyMKun
TaM HHKaKHX 3anuced of atoM cobrmuy. Tam uMeercs, ofiHaKo,
OKOJIO IBaflaTH 3amicedl O NpenocTaBJieHHH OTNYCKOB, YBE/H-
YEHHM KaJoBaHbsi M MOBBILIEHHH B HomkHocTH. OnHa 3anuch
ocofeHHO Meus 2auuTepecoBana. 31 wwonsa 1945 r. nmpejcena-
Tefdb (PHBHYECKOTO OTHeNeHHS Hamucall JeKaHy (axkynibrera
HCKYCCTB, 9T0 «H0KTOp PeiiHMaH — Briyjaioluifcs neparor u
WCCJiefioBaTeNlb, pABHBIE KOTOPOMY BHpacTaioT He YacTor.
[lpencenatesib curTam, 9TO MOJOBOTO XKAJOBaHbA B TPH THICAYH
[OJIJIapoB MalloBaTo IJIsl BHpawierocs pafoTHuka (haky/ibTe-
Ta, H PEKOMEHJIOBAl YBENHYHTD XKanoBalbe npodeccopy Deiin-
MaHy Ha JieBATbCOT JonnapoB. lekaHn ¢ He cBOHCTBEHHOH €ro
MOJIOKEHHIO HIEAPOCTBIO H COBEPILEHHO HE YMMTHIBas (HHaHCO-
BHI¥ BO3MOMNEBOCTeH YHHBEPCHTeTa BBHIYEDKHYJ IEBATBCOT BOJ-
NapoB ¥ BOHCaJ Kpyryioe uucio — Teicsuy. Otciofia Bbl Mo-
3KeTe 3aKJIOYHTD, YTO YKe TOrAa Mbl BHICOKO LeHHJIH Mpodecco-
pa Deituvanal Delinvan BCTYNHI B NOMKHOCTS B KoHIe 1945 r.
H OgeHb NIIoAeTBOPHO paloTal] Ha (arysabTeTe B TeYeHHE NATH
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net. Ou nokunya KopHeanckuit yruBepcuter B 1950 r. u ne-
pewen B KannopHulickuli TeXHOJOPHYeCKHil HHCTHTYT, rle
H paboTaeT Mo cell OeHb.

Ipexpe yem nath eMy cii0B0, 51 X049y CKa3aTh BaM O HEM eite
Koe-yro. HeznasHo on npoden xype obieit dusiku B Kanudop-
HHFCKOM TeXHOJIOTHYECKOM HHCTHTYTE H B Pesy/bTaTe MpHOG-
pen ete GONbIIYIO H3BECTHOCTH — TENephb €ro JeKIHH, OTIH-
Haloii}ecss CBeXHMM NONXONOM K MpPeNMeTy, OnyOJNHKOBaHHL B
Tpex Tomax *). B nepBoM Tome ecTh (otorpadus Deitnmana,
Becesio urpawouero Ha 6Gouro **). Mou npysps uz Kanugop-
HHHCKOTO TeXHOJOTHYECKOTO HHCTHTYTA PacCKasbIBAlOT, YTO B
Jloc-Anmxeniece OH 3aMeHsieT yAapHUKA B SCTPAIHOM OpKeCT-
pe, onHako cam PeiiHMan 3To oTpuuaer. Jlpyras ero cnenuanb-
HOCTh — ceiibl. PacckashiBaloT, 410 OAHaXAbl OH, NOnOGpaB
umip 3aMKa, OTKPELI cefi) B CEKPeTHOM YUPemKICHHH, 3abpan
CeKPeTHhie NOKYMEHTHI H OCTaBHJI 3anmucKy: «¥YTanai, KT1oP»
51 mor Obl paccKkasaTh BaM, Kak OH Y4HJ HCMAHCKHH S3BIK nepel
TeM, KaKk exath c JekuuaMH B Bpasuiuio, Ho He cTaHy.

51 nymato, uTo 3THX cBelleHnil Bav GyneT NOCTATOYHO, H Te-
fieph PASPEelnTe MHE CKasaTh, YTO 5 Pajl BHOBb MPHBETCTBOBATh
npodeccopa Peiinvana B crenax Kopremickoro yHuBepcHTeTa.
Ero nexkumy nocBsiueHbl XapakTepy (M3KUeCKHX 3aKOHOB, A
TeMa ero nepsoit Jexuuu: «IIpuMep (pUHYECKOro 2aKoHa —
BaKOH TACOTEHHSY.

¥) B pycckom nepeBone oHE Mapans B 1965—1967 rr. B neBsTH
BEIYCKAX 10/ HasBaHueM «(PeiliMaHOBCKHE JBKUHH N0 (u3HKey. —
Hpumen. ped.

**) Bonro — Manenskue Gapababbl, Ha KOTOPHIX HIPANT Najibla-
Mu.— [Ipiises. nep.



JIEKLIMA 1

NPUMEP ®U3HUHECKOIo 3AKOHA —
3AKOH TSI'OTEHHSA

Kak HH CTpaHHO, HO Koraa Mens (M3peiKa) mpi-
raawaior urpath Ha GOHro, BeLYLIMA He CYMTAeT HYXKHBIM
OGBABHTD, 9TO fl 3AHUMAIOCH elle 1 TeopeTHYecKoit (PHIHKOIL.
5] ofBACHSIO 5TO T€M, UTO HCKYCCTBO Mbl yBaXkaeM Oosiblle, d9em
payky. Xynoxuuki Bosponenssi roBOpH/M, 9TO HHTEPECO-
BaTh YeJoBeKa NOJYKEH TIperie BCero OH CaM, OJIHAaKo B Mupe
HEMaJI0 JAPYTUX HHTEPECHBIX ipesveroB. Beib i XYROXHHKH
nIoGy1oTCs 3aKATaMH, BOJIHAMH B OKeaHe, XOPOBOJOM 3BesjL Ha
mebe... IlosToMy HHOrZa He Mewiaer MOFOBOPHTE H O TaKHX
peuiax. Cosepiasi UX, Mbl KHCIBITbBEaeM 3SCTETHYECKOE HACHAM-
sesuie. Bvecte ¢ TeM B IBMEHUAX NPHPOJBL €CTh HOPMBI H PHT-
Mbl, HeJIOCTYIIHEIE F/1a3y co3epilarensi, HO OTKPBITbIe I1a3y aHa-
JUTHKA. OTH QOpPMBL B PUTMBl MbI Ha3bBaeM (H3HYECKHMH
saKonamy, B cBOMX JeKiksX 5 X094y NoOroBoputh 06 0CoGEHHO-
crax (HsHIeCKoro 3aKoHa BooOille — INOJHABLIHCE, eCJlH XO-
THTe, Ha OJ(HY CTYIEHBKY Bblllie cavMuX 3aKomoB. Ilepeno MHO#
Bce BpeMsi GyJleT KapTHHa NPHPOAbL, KOTOPas BO3HHKaeT noc-
Jie mospobHeiilliero ee aHa/in3a, HO FOBOpUTH st OyAy JHilb O
caMbiX OGHINX, CAMLIX KPYIHbIX MasKaxX 3TOH KapTHHBL

Koreuno, mojobHas TeMa caglukoM ofilas # TIOHEBoJie pac-
noaaraer K (uaocoCTBOBaHHI0 — HauHHAElb TOBOPHTH TaK
pacrLBYaTo, uTO NoHATH Tebs Moxer peakuil. M torna cunta-
eTcs, 9TO Thi peiaeiub ray6oKHe (HJIOCOPCKHE BOMPOCHL.
$1 mocrapaiock COBOPUTH KOHKpeTHee, HOO CYHTAIO, YTO MBICJb
NpocTasi, HO BHIPAXEHHAA YeCTHO, MoJe3Hee TYMaHHLIX HaMes
KoB. IlostoMy B nepeoil JIEKIHY, He B/laBasch B o0LlHe paccyx-
JeHHA, 7 [pocTo pacckaxy o6 omHOM (PH3HYECKOM 3aKoHe,
nabel BBl UMeJl XOTh OJMH MpUMEp TOTO, O YeM BIIOCJEACTBHH
nioiizeT oTBaeueHHkll pasropop. K stomy npumepy s 6yay of-
pailaTbca CHoBA H CHOBa: uToObl MPOHJIOCTPHPOBATE CBOIO
MBICTIb UJTH CAIeNIaTh PeanbHOCTIO TO, YTO HHade Moraio Obl Npes-
patutbes B aberpakuuio. B kavecrse takoro npumMepa st Bbl-
6pan siB/ieHHe TpaBHTALlUH — 3aKOH BCEMUPHOTO THArOTeHHS .
Mouemy umenno ero — He 3Hato. Moxer ObiTh, MOTOMY, HTO
STOT BENHKHIH 3aKOH GbL1 OTKPHIT OJIHHM H3 TePBbIX H HMEET HH-
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Tepecnyio uetopuio. Bel ckaxere: «/la, Ho 310 crapas HCTOPHS,
@ Mie XoTenoch Gbl yeawlwath yto-EuGYb 0 Gosee COBpeMeH-
Hoil Hayke». Moxer GbiThb, Goslee HOBOM, HO He GoJtee COBpeMeH-
Hoil. CoBpemMenHasi HayKa NeXHT B TOM JKe CaMOM pycne, uTO
1 33KOH BCEMHPHOrO TAroTeRust. JIpyruMu ciosamu, Bbl MPOCTO
XOTHTE yCobllath 0 Gosee MO3NHHX OTKPHITHAX. MeHf Xe co-
BCEM He TATOTHUT MePCIeKTHBA PACCKASLIBATH BAM O 3aKOHe BCe-
MHUPHOTO TAFOTeHNs, MOTOMY 4TO, ONMCHIBAS €ro HCTOPHIO, INy-
TH ¥ MeTOJbl €r0 OTKPLITHS, €r0 OCHOBHBIE 0COBeHHOCTH, 51 oc-
TAaHYCb YEJOBEKOM BIIOJHE COBpPEMEHHLIM.

70T 3aKOH HA3WBANU <BeJAHYAMIINM 0BOGLIEHHEM, NOCTH -
HYTEIM 4esoBeYecKHM pasyMoM». Ho yke u3 BeTynHTesibHBIX
CJIOB Bbl, HABEPHOE, MOHSIH, YTO MEHA HHTEPECYeT He CTOABKO
YETOBEHeCKHH PasyM, CKOJIbKO 9y[eca npuHpofbl, KoTopas Mo-
ET TIOAYUHATECA TaKHM H3ALHBIM H [IPOCTLIM 3aKOHAM, KaK
SaKOH BCeMHPHOro TaArorenus. Ilostomy Mul Gymem rosoputh
HE O TOM, KaK Mbl YMHbI, YTO OTKPBUIH 5TOT 3aKOH, HO O TOM,
KaK Mynpa npupoja, Kotopas coGniofaeT ero.

3aKOH TATOTEHHS 3aKJAOYAETCS B TOM, 4TO ABa Tena nefict-
BYIOT JpyT Ha Apyra c cuJoif, Kotopas oGparHo NponopuHo-
HajlbHa KBAJipary pacCTOSIHHSI MEX/Jy HHMH W [IPSIMO NPOMOp-
HHOHANbHA TIPOU3BE/IeHHIO HX Mace. MateMaTHecKn MBI MOMKEM
BBRIPA3HTE 3TOT BEHKMU 3aKOH (opmyJiofi

Fege

—— HeKoTopasi TNoCToAHHAs YMHOMeHa Ha MPOM3BeJeHHe IRYX
MacC  Ilofie/leHa HA KBaJpar pacCTosiHksA. Tenepp, eciu s Ha-
[IOMHIO, 9TO MOl NEHCTBHEM CHAbl TeI0 YCKOPFeT CBoe [BUMKe-
HHE U M3MEHEHKe CKOPOCTH 3a CeKYHAY o6paTHO MpONopHHo-
HaJlbHO Macce, T. €. CKOPOCTb MEHSIeTCSl TeM MejieHHee, 4eM
Gorbllie Macca, TO 51 CKaxy BCe, UTO HYXKHO CKAa3aTh O 3AKOHE
TAroTeHUs. Bee octansHoe — maTeMatiYecKue CAeNCTBHA STHX
Aeyx (axroB. Ho a suaio, gro HEMATEMATUKY TPYJHO YBHIETH
BCe Takue CIEACTBHS, W NOTOMY MOCTapaioch KOPOTKQ paccKa-
3aTh BaM 00 HCTOPIH OTKPBITHA, 0 HEKOTOPHIX ero ClieICTBHAX,
O TOM, KaK OHO NOBAMANO HA UCTOPHIO HAYKH, O TeX TafiHax,
KOTOPBIE OCBellaeT SFOT 3aKOH, 00 YTOUHEHHAX, CHeNaHHbIX
JitHTeHOM, W, BOSMOXHO, O CBfI3U 3TOTO 3aKOHA C JAPYrHMH
3aKOHAMH (PH3HKH.

Bkpatiie ucropus ero takosa. Eme ILpeBHHe, HaGMonas 3a
ABHIKCHHEM [UlaHeT HA Hebe, Joraianuch, 410 BCE OHH, BMecTe
¢ 3emnefi, «xona» Bokpyr Connua. Ioanuee, KOrfa JIojH 3a-
OLiil TO, O YeM SHail MpeXJe, ST0 OTKPHITHE 3aHOBO crenan
Konepuuk. M torga Bosmuk Hobbli BONPOC: KaK HMEHHO mJia-
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petnt xoasT Bokpyr CosHua, Kakopo HX Jsikernue? Xomar
a4 oun no Kpyry H ConHue HaXo[HTCA B UEHTPe HJIH OHH JBH-
JKyTCR 10 KaKoH-HHOYAb Apyrofi kpusoi? Kak OwCTPO OHH
newkyTes? M tak glanee. Buischunock 370 He Tak ckopo. Ilocne
KornepHiKa CHOBA HaCTalii CMyTHBIE BpeMeHa H pasropeuch
Be/KHE CIOpBI O TOM, XONAT JIM IaHeTh! BMecTe ¢ 3emied
pokpyr Cosrua win 3ewmis HAXOAHTCA B ueHTpe BeesenHoi.
Torna uenosex mo umery Tuxo Bpare *) npunyman, xak Mox-
HO OTBeTHTh Ha 3701 Bonpoc. OH pelll/, 9T0 HY>KHO O4eHb BHH-
MAaTenbHO CAEIUTh 34 TeM, [Jie MOSABASIOTCA Ha Hebe IJaHeTHl,
TOYHO 5T0 3alllCHIBATH W TOT[A Y:Ke BhIOHpaThb MeXAy AByMS
BpaXkaeOHBIMK TeopusaMH. 1o H GbLIO HAYAIOM COBpEMeHHOH
HAYKH, KJIOYOM K NpPaBHAbHOMY TNOHHMAHHIO TIPHPOABI — Ha-
GJIOfATh 32 NPEIMETOM, 3aNHChIBATh Bee NoAPOOHOCTH H Hale-
ATHCS, YTO MOJYYEHHble TAKHM CHOCOOOM CBeIeHHS NOCHY»KAaT
OCHOBOH [JIfl TOFC WAHM HHOLO TEOPeTHYeCKOro HCTOJIKOBaHHA.
M por Tuxo Bpare, ueaoeek Goratblil, BJafieBlIHii OCTPOBOM
rio6nusoct o Konernrarena, ofopynoean cBoil ocTpos Godb-
uikME OPOHSOBBIMH KpyTaMH H CreuHanbHBIMH Halaonartesib-
HBIMH [YHKT4MH H 3allHCLIBa/ HOYb 33 HOUBIO MOJIOXKEeHHs IJia-
HeT. JIHILE LEHO| TAaKOro THAKEeIOro TpYAa JOCTaeTCd HaM JifoGoe
OTKpBITHE.

Korpa Bce 311 fannble OblnK cobpaHbl, OHH MollaJHd B PYKH
Kenaepa **), koTopblit 4 NBITAJICS PelHTD, KAK ABHIKYTCA N1a-
seth Bokpyr Coanna. OH HcKan pelueHHe MeToIoM Npob H olH-
6oK. OnHaMIb eMy MoKa3aloch, UTO OH ke MOMYYHi OTBET: OH
pelkl, 4To [IaHeThl ABIWKYTCA Mo Kpyry, Ho CojHue Nexut
He B nentpe. [Norom Kennep samerns, 4ro ofiHa H3 MJjaHer, Ka-
serca Mapce, OTKJIOHSETCS OT HY?KHOTO NoNoXeHHs Ha 8 yrao-
BBIX MMHYT, U MOHAJA, 4T0 NOJYYeHHbH M OTBeT HeBepeH, Tak
kak Tuxo Bpare me mor nonmyctuTb Takyioo OOAbILYIO OLIM-
oky. l[lonarasce Ha TouHoCTb HaGuIofeHHH, OH peLIdJ mepe-
CMOTPETh CBOIO TEOPHIO W B KOHUE KOHIOB OGHapyXUJI Tpu
thaxTa.

Cuavania OH YCTAHOBMJ, YTO IJIAHETbl [BHXKYTCS BOKpPYL
Conpua mo anauncaM v ConHie HaXOAHTCS B OLHOM U3 (GOKY-
€OB. DNHIC — 3TO KpUBafA, O KOTOPOH 3HAIOT BCE XYINOMHH-
KH, MOTOMY 4TO OHa MpeicTaBisieT co0oil pacTsHyTBIH Kpyr.
Jletu Toxe 3HAIOT O HEM: UM PACCKasbIBAMH, YTO ecyH MpoJeTh
B KOJIBIIG GEYEBKY, SAKPENuTh ee KOHUbl H BCTaBHTL B KOJbLLO
Kapaufali, T0 ol onulet sanume (puc. 1).

*) Tuxo Bpare (1546—1601) — narckuit actpoHOM.
**) Horaue Kennep (1571—1630) — Hemeukuii acTpoHoM H MaTe-
MaTHk, 6uw1 nomomenkom Bpare.
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Ilse Toukn A 0 B — dokycsl. Opbuta nianetsl — smiunc.
ConHue HaXomuTcsi B ONHOM #3 (oKycos. BosHukaer Apyroi
BOMPOC: KaK [BHXETCA NJiaHeTa No anauncy? Wper am oma
OpicTpee, Korjila Haxomutces Gmnke K Coanuy? 3amennisier s
ABHXenHe, yranasach ot Hero? Kensep oTBerua n Ha 3TOT Bor-
poc (puc. 2).

On ofHapyiJ, 4TO eCH B3ATH JBA TONOMKEHHs! [TAHEeTEL,
OT/€JIeHHbIX IPYT OT APYTa Ofpec/eH LM IIPOMEXKYTKOM Bpe-
MeHH, CKaxKeM TpeMs Hele/siMH, NOTOM B3ATh APYIYI0 4acth
OPOHTEL H TaM —— TOXe IBa NOJOXKEHHs! (lalHeTbl, PasJeNeHHbIX
TpeMs HeAenfAMH, W NPOBeCTH JIHHHH (yueHmle HASHLIBAIOT MX
papuyc-Bextopami) ot ConHua K IUaHeTe, To IJIOLLAAb, 3a-

flonmxerus  naaHems,
PaAs0enerHsIe mpers HE(?E/]EMH\I

o I

Connye

Puc. 2

KJIOYeHHas MeXKly opOuToil niarersl ¥ napoil Aunuii, KoTopsie
OT/IeNEHbl IpYT OT Apyra TpeMs HelessiMH, BCIOAY ONHHAKORA,
B J1000# 4aCTH OpGHTHL. A uToBbl 5TH MIOWALH GbLIH OIHHAKO-
BbL, TINAHETa NO/KHA HATH OblcTpee, Korla oHa 6nmke K Cosn-
ny, H MeIJeHHee, Korja oHa Jajieko OT Hero.

Eme vepes neckoasko ner Kemnep chopMynHpoBan TpeThe
ﬂpaBH.ﬂO, KOTOPOE Kacanoch He NBUXKeHIH OJIHOf{ InaneTsl BO-
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kpyr CosEla, a CBASLIBANO [ABIMKEHNHA PasiHIHbIX IJaHET ApPYT
¢ apyrom. OHO RIIaCHNO, 9TO BPEMsi 0JIHOTO 060poTa M/IAHETH
gokpyr CoJlHia 3aBHCHT OT BeNHYHHLL OPGHTHL H TIPONOPIHO-
wanbHO KBaj\paTHOMY KOPHIO H3 KyOa 3ToH senuudnbl, A peni-
yiHOH OpOHTHI CYMTAETCH [HAMETP, NEepeceKalowMil caMoe K-
pOKOe MeCTO 3JUIHIICA.

Tax Kensiep OTKpbUI TPH 34KOHA, KOTOpbe MOMXKHO CBECTH
B OJ(MH, €CllH CKasaTb, 4T0 opfiuma niawemer npedemasnsem co-
Goii IasUnc; 34 PABHLIE NPOMENYIIKU 6peMerit paOUYC-BeKInop
naquemsl onlcesisaem pasHele naowadu u epems (nepuod) o6-
patierun naaremst soxpye Coatya nponopyuoHaibHo seaunLHe
opOumeL @ crenext mpL 6Mmopsls, M. €. KeaOpamHOMY KOpHIO
us Kkyba eeandunst opbumse. v Tpu 3akona Kennepa noniwo-
CTHIO ONMUCHIBAIOT IBMMEHHe (MaHer Bokpyr Coanua.

CnpocuM cebsi: 4T0 3aCTaBJfET MNAHeThl IBHIATBCA BOKPYT
Coanua? Bo Bpemena Kennepa nexoTopble niofin oTBeyant, 9ro
no3ajy IVIAHeT CHAAT aHrenbi, MallyT KPBUIBAMH H TOJKAIOT
nnanersl no opGutam. Ilosinee Ber yBUAMTE, Y9TO STOT OTBET HE
TaK y¥ fanek ot uctuHbl. C 10l TONBKO pasHulel, 9TO «aHre-
JIBb» CHAST B IPYTOM MecTe i TosKaloT nuateTy Kk Conuny.

Tem Bpeverem I'annneil ucehenoBan 3aKOHBL IBHXKeHHA Ca-
MBIX OGLIMHBIX MPEAMETOB, KOTOpbe ObLIM Yy HEro Nof PyKOH.
Hayuan 3TH 3aKOlbl, NPOU3BOLA PA3NHYHBE ONLITHL, YToGbl Bbl-
SCHH{TH, KaK CKaTHIBAIOTCH LAPHKH IO HAKJOHHOI MIOCKOCTH,
KaK KayaloTesl MaaTHHKH # T. 4., lanuneii oTKpbLn BemHKHIL
NPHHUKI, KOTOpBIH HasblBaeTcsl MPMHLHIOM HHEPUHH H CO-
CTOHT BOT B 4eM: i Ha IpeaMeT HHYTO He JeiCTBYeT W OH
JBHYKETCA C ONpeAeneHHoH CKOPOCTHIO MO TpSAMOH JHHHH, TO
ol GyjieT ABUraThCs ¢ TOH e caMoill CKOPOCTBIO M MO TOH e
caMoH TIpAMOH JHHHH BeyHo. Kak HH CTPaHHO 3T0 3BYYMT AJA
TeX, KTo NbITaics 3aCTaBiTh LIAPHK BEYHO KaTHTHCA Mo MOy,
HO ecJii Obl 372 HAeannsauua Oblia BepHa 1 Ha [IapHK HHYTO HE
npeficTBoBao (HanpHMep, TPEHHE O Moj), TO WapHK BCe BpeMd
KaTudics OBl C INOCTOSHHOH CKOPOCTHIO.

3areM Hactynuia ouepeilb Hbiotona, Koropblft pasiyMblBal
HaJl TAKHM BONPOCOM: a €Ciy LIAPHK He KaTHTCA MO NPAMOMH
JHHMH, 9TO mo2da? V1 oH oTBeTHA TaK: g TOTO YTOOBl XOTh
Kak-ui0Oynb H3MEHHTb CKOpOCTb, Hy:KHa cuna. Hanpmmep,
ec/ii Bbl NoATajKHBaere WApHK B Tom HalpaBleHUH, B KakoM
OH KaTHTCH, TO OH NoKatutes Geictpee. Ecnu Bbl 3ameTHau, 4TO
O CBepHYJ B CTOPOHY, S3HAYNT, CHJa JeHcTBoBana COOKY.-
Cusly MOMHO H3MepPUTH TIPOM3BEJEHMEeM IBYX BeauydH. fla-
CKOJIBKO MEHSETCA CKOpPOCTh 32 HeGoUIbLICH MPOMEXKYTOK Bpe-
Menu? Jta BelHYHHA HasblBaercs yckopeHuem. Eciu ee ymmo-
¥KHTb Ha Ko3(p@HLUeHT, HasbiBaeMblil maccoi Mpeamera, TO
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npousseserne # 6yner cuioi. CUNy MOXHO H3MEpPHTS. Harnpu-
Mep, €C/ll MBI TIPHBSDKEM K BepeBKe KaMeHb M CTaHeM KPYTHTH
€ro Hall TOJIOBOH, TO IOYYBCTBYeM, YTO 32 BEpPEBKY Hajo TH-
HyTh. Tlpasna, Korma xameHs neraer mo Kpyry, BeJHYHHA CKO-
POCTH HE H3MEHACFCH — 3aTO HMSMEHAETCS ee HamnpaBjieHHe.
SHauHT, HYXHa cuna, KOTOpasi BCe BPEMS TAHYyJa 6B KameHb
K LIeHTpY, M Cisia 374 NponopHHoHanbia Macce. Ecin MEl Bosb-
MEM JiBa pasHEIX MpeaMeTa M CTaHeM paCKPyYyHBaTh CHadaja
OIIHH, a TMOTOM APYTOofi C ToH e camoil CKOpPOCTBIO, TO BO BTO-
pom ciyyae norpebyercst cuiia, Bo cronfko pas Goblas,

A bBurenue npu omeymembuy cuner
Y ~Dmenomesue urerus

G FPsMot  AUHUL
A edembumensroe urerus
O lonrye

Pue, 3

BO CKOIbKO Macca BTOporo npeamera Gofibille Macchl NepBoro.
Takum ofpasom, onpenenus CHNY, HeODXOZUMYK) N5l Toro,
9T00BI H3MEHHTH CKOPOCTb Tefla, MBI MOMKeM BHIYHCANTH €ro
maccy. Tlostomy, pemmn Hbioton, mNianere, Bpalaiomefics
BoKpyr Conmua, He HysmHa cusa, 4mober dsuearecs sneped;
ecin Oul HUKaKoH chnbl He Oblo, NnaneTa Jetena Gl Mo Ka-
carenbHoit. Ho na camom nene nnawera netur me mo NP AMOH.
Ona Bce BpeMsi OKasblRaeTCst He B TOM MecTe, Kyja nonana Gl
ecsii Gbl Jietena cBoGOAHO, a GNike K Connuy (puc. 3). Ipy-
PHMH CIOBAMU, €e CKOpPOCTh, ee ABIIKEHHe OTKJ/OHMIOTCH B CTo-
pory Connna. Tlostomy aHrensl 1oJuKHBL TaK MaXaTh KpPbLIbsi-
MH, 4TOGBL Bee BpeMsi NOATANKHBATb MAAHETY K Coanny.

Ho ceofomnoe nuwxene He rveer HUKaKoil BHAUMOI TpH-
uinbl. [lovemy npesverst crioco6HB BewyHO NeTers Mo P sIMOE
JIHHUH, Mbl He sHaeM. IlpoMcxoxieHue sakona HHEpLHH J10
CHX TIOp acTtaercs sarajikoil. B orangne or arrenos ceoGommoe
ABIDKEHHE CYLECTBYeT, H, YT00El HCKPUBHTh €ro, HYXKHA CHJIa.
Crano sicio, 4T0 UCTOYHHK 5T0# MBI HAXOHTCH TIe-TO OKOJ0
Connna. W Helorory yaanocs JlOKa3aTh, 4TO BTOPOH 3aKOH
Kennepa — sakon pasenctea nuowapeii — [PsIMO BBLITEKaeT
H3 TOW TPOCTOH HJIEH, YTO BCE U3MEHeHUs B CKOPOCTH Hampas-
Jierel K Conuny. Jlaxe B ciygae sainTHYeCKoR op6uteL. B cne-
AYMW0ULEH JeKIUU 51 MOMKITAI0Ch NOAPOGHO 0BbACHUTD BaM, Kak
310 MOXKHO CHenaTh.

3107 3aKoH yxpenua Huiorona s MBIC/IH, YTO cwJja, feficT-
Bylolilias Ha Mnanetsl, HanpasneHa K ConHily u 970, 3Has, Kak
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nepHoz o6palleHtsi PaSHBIX TJIaHeT 3aBHCHT OT PacCTOAHNA 1O
Connlia, MOXKHO OyIeT onpejenutb, Kak ocnabisercs cuia ¢
paccrosiuem. OH Hawe, uTo CHAa obpaTioe NponopLHoHaibHa
KBajipary PacCTOSHHA.

Jlo cux nop HBIOTGH He CKasas HYero HOBOrG — OH Jiyllb
HOBTOPH APYTHMH CnoBaMu To, 4TO CKasan 1o Hero Kenaep.
Opun 3akoH Keiiepa paBHO3HaUueH YTBEPHEHHIO, uTO CIAA
nanpasnena K ConHuy, a Ipyroi — yTBepiKIeHHIO0, 4TO ciia
oGpaTHO NPONOPIHOHANBHA KBAJPATY PACCTOAHMA.

Jhionu paccMarpuBany B teneckon IOnuTep cocnyTHHKaMH,
oGpaIIAIOIHMHICS BOKPYT HEro, H HM 5T0 HATIOMHHANO MajleHb-
kyio Conpeunyio cucreny. Bee Beiraisieno Tak, 6yaro CryTHH-
ki npurArueaiorest K IOnutepy. Jlyna toxe Bpamaercs Bo-
Kpyr 3eMii H NPUTATHBAETCA K Hell TOYHO TaKHM XKe o6pasom.
EcTecTBeHHO, BOSHHKJ/A MbICJIb, 4TO [MpHTANeHHe HeficTByer
nosciony. Octapanoch JHUIb 06COUIUTD 3TH HabntoneHuA U cKa-
3aTh, YTO ECE TeNa NPHUTATHBAIOT Apyr npyra. A snauut, Semas
pomkHa npurarusarth JIyny Tak ke, Kak Coarilie NpuTsArHBaer
mnanersl. Ho H3BecTHO, YTo 3eMilsl NPUTATHBaeT H OOBIYHBIE
npeaMethi: BEl, HaNpHMep, NPOYHO CHAMTE HA CTyJe, XOTH BaM,
MokeT GbiTh, H Xoreloch Obl JieTaTh (10 BOSAYXy. TsAroreHue
npeiMeToB K 3eMie GbLI0 ABAEHHEM, XOPOLIO H3BecTHbIM. Hbio-
TOH mpennogekui, 9ro JIyny Ha opOuTte yIeprKHBAIOT Te e
CHJIbI, KOTOpHIE MPHTATHBAIOT NPeAMETH K 3eMie.

Hackonbko najaet JlyHa 3a cekyHAy, HETPYAHO COOOPASHTH
[OTOMY, 9TO BbI 3HaeTe pasmepsl OpGUTHL, 3Haete, yro JiyHa
o6xonHT 3eMai0 3a MeCsil H, NOJACYHTAaB, CKOJBKO OHA MNPOXO-
JHT 3a CeKYH/Y, CMOKeTe Y3HaTh, HACKOJDBKO KPYT JYHHOH
OpOHTE OTKJIOHSIETCA 33 CeKYHAY OT NPSIMOil JIMHKH, 1O KOTO-
poii Obi Jerena JlyHa, ecnu 6b 3emns ee He TPUTACHBAlA.
Ata peanyrna Hemuorum Gonbue 1,25 myv. Jlyna B 60 pas panb-
ile OT IeHTpa 3eMaH, 4Yem Mbl (Mbl YIajeHbl OT LeHTpa 3eMiH
na 6400 km, a JlyHa — Ha 378000 km). 3uauut, €C/H 34KOH
o6paTHONpONOpLIOHANBHON 3aBHCHMOCTH OT KBajpara pac-
CTOSIHHS NIPABUJIEH, TO NPEJIMET ¥ OBepPXHOCTH 3eMau TpH na-
JeHuN [oMkeH nposetaTh 3a cekyHay 1,25 mmx60%, motomy
yto Ha opGure JIyHBI NpenmMerbl NOJIKHBI TPHTATHBATECA B
6060 pas cnabee. Mtak, 1,256 mm> 3600 — sro npumMepHo
5 M. Hamepenus Ianunes nokasanu, 4to, najgas y TNOBEPXHO-
cTi 3emam, Tesia HPOJETAIOT B CEKYHAY O M. JTO 08HAYalo, 410
HulotoH BcTan Ha BepHYIO Jopory, NOTOMY 4TO, €CJIH paHbllie
OBLIO MSBECTHO [Ba HE3ABHCHMBIX (JaKTa: BO-TIEPBBLIX, NepHOJ
Bpatesns JIVHb W BeJiHuHHA ee opOUTHI 1, BO-BTOPHIX, paccros-
HHe, KOTopoe MpoJieTaeT najaiouiee Telo y NoBepXHOCTH 3eMAH,
TO Temepb 5TH (PAKTH OKa3ajHCh TECHO CBA3AHHBMH. ITa
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YBJIEKaTe/IbHasl NPOBEPKa nokasana, 4ro ¢ Teopueil Hptotona
Bee 00cTOMT Grarononyuno.

3atem Hbioton crenan ewe Heckonbko npenckasanuil. Emy

yZa10Ch BLIYHCIHTE, KaKyio opMy LoMKHA HMETh opbuta, eciu

3aKOH 0o6paTHOH NPONOPLHOHANLHOCTH KBafipaTy pacCTOSHHS

CHPABETHE; OH Hales, 410 Op6HTA NO/BKHA GBITh SJTHIICOM,

H MOTY9HJI TPeThe NONTBEpIK/Ie-

O /y#a  HHe CBOETO 3aKoHa. Bjobapok

eMYy Vynaaoch OOBSCHUTH H He-

Ayra ammgecbaem body KOTOpLle JpyrHe ABIeHH .
om Sernu Bo-nepebix, npuusst. [pu-
MHBBL BLI3BAHBI TeM, 4To JIyHa
Cama NPUTACHBaEeT 3eMili H ee
@ Oywa  oxeambl. Tak nymanu paubiie,
HO BOT 4TO OKasanock HeoObsC-

AyHa ommseubaem Sermry HHMBIM: ec/iH JIyHa npurArusa-

om boder €T BOJHl M TONHHMAET HX Haj

Gmknelt croporeit 3emun, 10

3a CYTKH INpPOHCXONUJ ORI JIHITE

@ O Jywa  opun npunus — npamo nox Jly-

: HOii (puc. 4). Ha camom e jre-

Ldedcmbumenstee nongxwerus /e, KaK MLISHAM, IPUAHBLI Ho-

Puc. 4 BTOPAIOTCH TPHMepHO yepes 12

YACOB, T. €. IBa pPasa B CYTKH.

Boina u gpyras mikosa, KoTopasi NpHAepXuBanack NPOTHBO-

HOMOMHEIX B3FNANOB. Ee npumepskennsr cunranu, uro JIyHa

NpUTATHBaeT 3eMJI0, a Bofa 3a Heil He ycnesaet. Heloton

NEPBEIM [OHAA, 9TO MPOHCXOAUT HA CAMOM Jiee: NIPUTSHKEHTE

Jlyne! opmnakoso AeficTByeT Ha 3emmo U Ha BOMY, €c/H OHH

OAHHAKOBO ynanenkl. Ho Bona B Touxe y Gnuwke K Jlyne, uem

3emns, a B Toyke x — panbwe. B Y Bojia nputsiruBaetcs K Jlyne

CHablee, dyeMm 3emis, a B x — caiabee. Tostomy mnonyuaercs

KOMOHHALMA JBYX MpemblIyIiuX KapTHHOK, KoTopas H Jaer
NBOHHOH MpuaKB.

Daktuuecku 3eMast eaeT T0 e camoe, 4to ¥ JIyna — ona
ABIOKercsl mo Kpyry. Cuaa, ¢ kotopoit Jlyna HeHCTBYeT Ha
3emio, YPABHOBeWIHBaeTCs — HO gem? Kak Jlyna xomut no
Kpyry, 4ro0bl ypaBHOBeCHTb NPUTSDKeHHe 3emnH, TowHO Tak
e XomuT no Kpyry u 3emns. Obe onu obpantatoress BOKpyr
O0ILEero NeHTpa, W CUJE Ha 3emie YPaBHOBEIIEHL! TaK, YTO BO-
Aa B x npurarkBaercq JIyHoli ciaGee, B Y — ClHJIbHEE H B 060HX
MecTax BoAa BCnydyuBaeTcsi. Tax 6binH oGbICHEHLI TIPHIHBEL
M TIONEMY OHH NPOMCXONAT NBANK/BL B CYTKM. [Tposicuunock u
MHOroe Ipyroe: Kak 3emnsi cTana Kpyrioil us-sa TOrO, 49TO BCe
€€ HacTH NpPUTArHBANH LPYr APyra, Kak OHA 0Xa3aiach He
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coBceM KpyrJioil #3-3a TOro, YTO BPalllaeTCs H HapyHble HacTH
ge CTpeMsiTCA [poub CHIIBHEE, YeM BHYTpeHHHe, NodeMy lapo-
obpasubl Jlyna u Connue H T. 4.

C pasBuHTHEM HaYKH H3MEPEHHA NPOU3BOINIKCE BCe TOYHEE
4 TMONTBEKAEHUS HBIOTOHOBCKHX 32KOHOB CTAHOBHJIHCE BCe
Gonee yOemurenbHbiMA. IlepBble TOUHbIe H3MEpEHIs KacalllCh
cnyrrikos IOmurepa. Kasanock Obl, ecin TILATENbHO Ha6.o-
Jath 3a UX ofpauieHneM, TO MOXKHO y6eauThes, 9T0 BCe npomc-
xonut cornacHo Huorony. OfHako BBIACHHJIOCH, 4TO 3TO He
rak. Cnyrauki FOnutepa nosisisinuch B pacyeTHbIX TOUKaxX TO
Ha 8 MUH paHbile, TO Ha 8 MilH NoaXe, YeM fosarajnoch Gbl co-
cnacHo 3akoHaMm Hutorona. OGHapy?KH/I0CE, YTO OHI OlIePEXKaIoT
rpatuk, korga IOnurep cOmikaercs c 3emJyielf, 4 OTCTAIOT,
korna FOnutep u 3emMas pacxoiarcs,— OdeHb CTpaHHOE FABJE-
uie. Pémep *), yOereHHblH B [PABHIBHOCTH 3aKOHA TArOTE-
HUfl, TpHIIET K HHTEPECHOMY BHIBOAY, 4TO AJA NYTELECTBHS
or cnyTHHKoB FOmuTepa fio 3eman cpery TpebyeTcs oNMpene/eH-
HOe BpeMs, ¥, Tisiia Ha cmyTHuks KOmuTepa, MBI BHIHM X
He TaM, CAe OHH HAXOIATCH ceildac, a TaM, [Je OHH GbLIH He-
CKOJIBKO MHHYT Hasaj — CTOJBKO MHHYT, CKOJIbKO Tpebyetcs
cBeTy, uToBH JONTH 0 Hac. Korpa IOmurtep Onitke K Ham, CBET
npuxoaut Obictpee, a Korpa HOnutep pasbiie — CBET HJET
foabile; MosToMy Pémepy NMpHULIOCH BHECTH IONPABKY B Ha-
GmoJeHHs Ha 3TY pasHUIly BO BpeMeHH, T. e, y4ecTb, YT HHOr-
Ia Mbl jenaeM sTH HaGMIOAeHHA paHbUle, 8 HWHOLAZ TIO3XKE.
Orciona eMy ypaloch onpelentith CKOpPOCTh CBeTa. Tak 6eL10
BIEpEble YCTAHOBJEHO, 4TO CBET PacrpocTpaHsercd He MLHO-
BEHHO.

VcTopHs 3TOro OTKPHITHA [0Ka3HBAET, YTO eciid KakoH-TO
3aKOH BEpeH, TO NPH ero NOMOILH MOXHO OTKPHITH APYToif 3a-
KoH. Korzna Mbl yOex/ieHbl B IPABHABHOCTH HEKOTOPOro 3aKOHa,
HO 4TO-T0 B HAWIHX HaGJIONeHHAX C HUM He BSKETCsi, STO MONET
yKa3aTh HaM H4 Ipyroe, HemspecTHoe sBnenne. Ecau Obl Mbl He
3HANM 3aKOHa TAroTeHus, norpeGopanoch Gbl ropasyo Oodblle
BpeMeru, YTobHl opesiesiTh CKOpOCTh cBeTa, HOO MBI He 3HAIH
6b1, gero oXxuaath ot cnyTHuKos IOmuTepa. SToT Npouece pas-
poccs B Lenylo naBHHY OTKpbitiil, KaMjloe HOBOe OTKpHITHE
JABAJI0 TONYOK CAEAyIoLleMy, H NaBHHa 3Ta JBHIKETCH BOT yiKe
400 netr — B Halllk IHH TaK 2Ke ObICTPO, Kak U Mpexze.

Bosnukna euwle onna npoGaeMa: InaHeThl He JOMKHBI JBH-
raThCsi 1O 3JUNMIICAM, TIOTOMY 4TO, COLacHO 3akoHaM Heioto-
Ha, OHH He TonbKo NputsarnBaoTca CosulleM, HO M NPUTATHBA-
10T Apyr apyra — ciabo, HO BCe ke HPUTACIBAIOT, H 5TO Cler-

*) Onad Pémep (1644—1710) — marckuii acTpoHoM,
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Ka W3MeHsieT WX JBHXeHHe. Yike ObIH H3BECTHH 60JbliNe
naanerst — KOnurep, Carypu, ¥pan — u Gbito NOJACHHTAHOD,
HACKOJILKO OHH JOJIXKHBI OTK/IOHATHCH OT CBOMX COBEpLICHHBIX
KeNICPOBCKHX OPOHT-SI/IMIICOB 33 CYET BAQHMHOIO RPHTSIE-
nus. Korja st pacuers: Gbiin 3aKoHyYeHB! u NIpOBEpPEeHBl Ha-
Gaioferysivu, 06Hapy uochk, yto IOnutep u Carypu gBrKyTCS

Puc. 5. Tpu dororpaduu npokinoft spea-
Jlbl, cjlenaiiipie B pagHoe Bpemd

21 mions 1908 r.

Centst6ps 1915 r.

10 urons 1920 r.

B IIOTHOM COr/IACHH C pacyeTaMH, a ¢ ¥ paHOM TBOPHTCH YTO-TO
ctpaHoe. Kasanoch Ghl, elle NMOBOJ YCOMHHTbCS B 3aKOHAX
Heiotona; wo rnaemoe — me nagath nyxom! Jlpa denomeka,
Apamc u JleBepbe *), KoTopble BHIIONHHIN STH PacueThl Hesa-
BHCHMO JIDYT OT [IpyTa M N0YTH OJHOBPEMEHHO, NPeATOJOMKHI/H,
YTO Ha BHYKeHHe ¥ paHa BJUAET HeBHUMasn Naavera. OHU mo-
Cnann nuckMa B oGcepBatophu ¢ npeinoxenueM: «Hanpapbre
Bl TEJIECKON TYla-TO W Bhl YBHAHTE HEH3BECTHYIO MJIaHETY».
«H10 32 yenyxa,— ckasann B ofHOIl U3 obcepBaTopuii,— KaKo-
My-TO MaJbuHllIKe ronala B pyku Oymara W KapaHpalu, ¥ OH

*) Hxon Kayu Anamc (1819—1892) — aurnuiickufi matematvk i
actporonm; YpGen Jlesepbe (1811—1877) — dpanuysckuii acTpeHomM.
(Bel MoxeTe mowHTaTh O HEX B KiHre: Cadmor T. TIOHCKH IAHETH
Hke.— M.: Mup, 1966.— [Mpumeu. ped.)
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yKasBBaeT HaM, TAie HCKaTh HOBYIO INIAHETY). B apyroii obcep-
BaTopHH AHpeKius Oblia Jerye Ha noibem — H TaM OTKDPHLIN
Hentys!

[loske, B nauane XX Beka, BEIACHHIOCH, UTO IBHIKEHHE
nuianeTsl MepKypuil He COBCeM NPaBH/IBHO. T0 BE3BANO GO/ib-
e BOJHEeHHs H OblIo OGBACHEHO TOMLKO TOrHa, Koria 3in-
\Telin noKasal, 4To 3aKoubl HblOTOHa He COBCeM TOUHBI ¥ Hajl0

HX HECKONbKO H3MEHHTDb.

270°

=) == .
A A AN ot
T Co ) L Y | e I | Tl | i |
Macwimad
Puc. 6

BosHHKaeT BONPOC: Besje JH AEHCTBYIOT STH 3aKOHBI? Bhi-
MONHAIOTCH NH OHM 3a npenenamu Conmeunoft cucteMbl? Tak
BOT, pHC. D NMOKasblBaeT, YTO 3aKOH TANOTEHHS NEHCTBYeT He
TonbKe B npegeiax Conueynoil cHcTeMbl. 31ech BBl BUIITE TPH
(hoTorpaduy TaK HasbiBaeMoil ABoliHoH 3pe3nbl. Ha oTorpadmu
nonaJa eille ogHa 3Be3fia, H Ebl MomKeTe yOenuThes, UTO Bpauia-
ercs JeHCTBHTENbHO NBOHHAR 3BE3Jd, a He paMKa Kajpa, Xo-
TA CjefaTh 3T0 HA acTpoHoMHYeckofl QoTorpadiu ObUIO G
COBCEM HETPY/HO. DTH [Be 3Be3[bl H B caMOM Jjiesie BpallaloTcd,
H HX opbuta msoOpaxkena na puc. 6. CosepilleHHO sI€HO, HTO
OHH TNPUTATHBAIOT APYr APYTa H ABHKYTCS O 3JIHMCaM Tak,
KaK 3T0 H AO/KHO NPOHCXO[MTh. 3feCh OTMEUEHO TOoeJeLoBa-
TeNbHOe TNOJOMKEHHEe 3B€3k B PasfiMyYHbIe MOMEeHTH BPEMEHH;
3Besbl IBHKYTCH N0 YacoBOil cTpesike. Bee 5To KaXercs Npex-
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PacHBIM [0 TeX NOP, NOKa MblHe 3aMeYaeM, 9TOeHTpP OpGHTLI
pacno/ioXeH He B (JoKyce SJ//HNca, 4 HeCKOAbKO CMelleH. 3Ha-
UMT, YTO-TO HENPABHJIbHO B 3aKore? Her, npocto opbuta choto-
rpapHpoBana He andac, MH CMOTPHM HA Hee NOJ OCTPHIM YIJIOM.
Ecau BBl Hapucyete na Gymare snnunc, oTMeTHTE ero orye u
Oynete cMoTpeTb Ha Gymary noj OCTPHIM YIVIOM, TO YBHIHTe
NPOEKIHIO 3TOro 3JIunca H PoKyc npoekuHH He Gyner copna-
IaTe ¢ ¢okycom camoro snnmunca. Op6uTa HakNOHeHa B npo-
CTPAHCTBE M HMEHHO MO3TOMY BHINVISAHT TaK CTPAHHO.

Puc. 7. Illaposoe 3pesmnoe ckoluierye

A uTo mporcxomuT Ha GOABWMX paccTosHHAX? 3Ta cHia
LeHCTBYET MEXKNy ABYMS 3Be€3llaMu; HO GYAeT JIH OHa JeffcTBo-
BaTb HA PACCTOAHHAX, KOTOPLIE HE B 1BA H HE B TPH, @ BO MHOTO
Pas mpesocxonst auametp Cosmeunoll cuctemer? Ha puc. 7
nokasad ofbekT, kotopuili B 100 000 pas Goablue, uem Con-
HEUHasl CHcTeMa; 5TO OFPOMHOE CKOMJeHue 3Be3n. Boplioe Ge-
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noe NSITHO — HE CIUIOUIHOE; OHO KaXeTcs TaKHM, TOTOMY 4TO
waWl HecOBepLIeHIbie HUCTPYMENTH He NO03BOJSIOT pasras-
JieTb B HEM MEJKHE JeTali. Ha camvom xe neie oHO COCTOHT H3
oueHb-0UeHb MEAKHX TFTHDILIEK — OOBIYHLIX 3Be31, H BOBCE

Puc. 8. Cnupanbeaa ranakTHKa

HE CAHMIIHXCH, & CHABHO YHaJeHHBIX Apyr oT Apyra, LABHXY-
IHXCH B3aj W BOepen B 5ToM GonblIOM WapoBOM CKOIMJIECHHH.
IT0 OFHO M3 caMHIX IpeKpacHbIX spneHdil Ha Hebe — TaKoe
JKEe MpeKpacHoe, KaKk MOPCKHE BOJIHBI H 3aKaThL. Pasmenienue
MaTtepHana B CKOMJeHHM COBEpPLIeHHO fACHO YKasbBaeT, 4HTO
3Be3/lbl B HEM TaKXe CBf3aHbl B3aHMHBIM TSATOTEHHEM. 3nasn
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NPHMEPHO PACCTORHNE L0 ITOM rallakTHKH H pa3MelleHHe MaTe-
pHana B HeH, MBI MOXeM NPHOIH3UTENBHO OMNPENeMHTD 3a-
KOH CHJl, IEHCTBYIOWMX MeNK]ly 3BE3aMH,— NpPHCIH3HTEABHO
ODPENCTuTb, YTO M 31eCh OHH OOPATHO NPOMOPUHOHANBHL

Puc, 9. Cxonsenne rajakTuk

KBaLpary paccrosinis. TOYHOCTD STHX u3MepeHHil H BHKAAJIOK,
KOHETHO, He MOXET CPaBHHTLCH ¢ TOYHOCTBIO, KaKyIo Mbl NONy-
gaeM B CosHedHoit cHcTeMe.

Tarotenne neficteyer n wa eme Gonbumx pacCTOAHNAX.
Haie spesgnoe ckornenwe BHITISAHT HesaMmeTHON Toukoli mHa
puc. 8, rae mokasaHa TMNMuHas rasakTHKa. M ONSTB-Takm
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ACHO, YTO 5Ta rajlaKTHKa JePXHTCS KaK eluHoe 1esioe Giraro-
Haps Kakoi-T0 CHae. A vuxakoi Apyroff cuJIEI, KpOMe TAroTe-
HHs, 30ech NPENNOIOKHThL Helb3s. Korja mMel nepexomdM K
TakyM MaclliTabaM, MBI YXK€ He MOMEeM NpOBepHTh CrpaBeiii-
BOCTH HBIOTOHOBCROIO 33KOHa. Ho HecommenHo, 4T0 B TaKHX
FHCAHTCKHX 3BE3AHBIX 0OPA30BaHHAX — B 3THX raJaKTHKaXx,
KOTOpBIe IPOCTHPAIOTCS Ha 50—100 Thicay CBETOBHIX JeT, TOr-
na Kax paccrosnue of Coanua Ao 3eMaH COCTABISET TOMbKO
8 CBeTOBBIX MHHYT,— HaMe Ha TaKHX OrPOMHBIX paccTOAHHAX
LEHCTBYIOT CHJIBI TATOTEHHS. Piic. 9 cBuHIeTEIBECTBYET O TOM,
YTO CHJBI TATOTEHHs MPOCTHPAIOTCS elle naabilie. ITo TaK Ha-
aLBaeMOe CKOMJeHke raiakTHK. Bee oy colpaHbl B O5IH KOM,
Kak M 3Be3jikl, TOJBKO 3TOT KOM COCTAaBJeH He H3 3Besjl, a H3
«KpOILEK» BpoOZe Tol, KOTOPYIO BEl BHAHTE Ha pHc. 8.

2T0 4yThb JH He OJIHA COTas, a MOXKeT GhiTh, H JIeCATas YacTh
uspecTHOH HaM BceJeHHOI, rje MBI HMeeM TpAMBIE CBHIETEb-
CTBa CYIUecTBOBaHHs CHMl TArotenua. TakuM obpasoM, mpHTs-
Melne 3eMJIH He HMEeeT PaHMll, XOTs B raseTaX M MUHIYT No-
poit, 4TO TaKOe-TO TeJ0 0CBOGONHNOCH OT OKOB 3EMHOrO NMPUTS-
senus. [IpuTsKenHe craHoBuTca Bee clalee w caalee — OHo
ofpaTHo NPONOPUHOHANBLHO KBajpaTy yAadenHs OT 3eMJu:
KaMIblii pas, KOrja pAacCTOsHHME [0 3eMIH YBeJIHYHBAETCs!
BJIBOE, CH/la THTOTEHHsS NafaeT BYETBEPO H B KOHIE KOHIIOB
TepAeTcs B Nepensietenni GoJiee CHIbHbIX Novlel TATOTEHHS
ApyruX 3se3n. Bmecte ¢ cocennuMu 3Be3famy 3eMas NPHTATH-
BaeT ApyrHe 3Be3[bl, H onH obpasyiotr Fanaxtury. NanakTHKa
NPUTATHBAET APYrHe ranakTHKH H BMecTe OHH 00pasylor cKoll-
JieHne — cHcreMy rajqakTHK. TakuM oOpasoM, npHTsKeHHe
3emin HHTIE HE KOHYaeTcs, HO YOLIBAET MeJJdE€HHO H CTPOro
3aKOHOMEPHO, MOXKeT ObiTh, 0 cambiX npeienos Bceaennolt.

3aron THIOTEHHS OT/IHYAETCH OT MHOTHX APYTHX 3aKOHOB.
$lcHo, 4To o uMrpaer Gonbulyio posib B MexaHuke Beenen-
Hol. U noKyna peus uer o BcesenHoit, 3TOT 3aKoH BCIOLy Ha-
XOIMT NpaKkTHUecKoe npruveneHve. Ho ma 3evne, Kak HH
CTPaHHO, 3aKOH TATOTEHHS AaeT HaM ropasno MeHblle OPAKTH-
YecKH MNOJe3HbIX CBefEHNH, YeM [pyrHe 3aKoHb (H3HKH. Tonb-
KO B 3TOM cMbicfie He THNHYEH BHIOpAHHBIH MHOR mpHMEp.
Ketati roBopsi, HeBO3MO&KHO BHIGPATH Takoil npuMep, KoTOphi
Gbl1 6Bl THITHUEH BO BeeX OTHOWEHHAX. D10 YAHBHTEIbHOE
CBOHCTBO Hallero Mupa. EnuHCTBEHHbIE NPaKTHYECKHE TPHIO-
MEHHS 3TOMO 3aKOHA, KOTOPHIE MHE MPHXOAAT Ha yM, STO Ilo-
Hany#H, HEKOTOphle MeTOlbl TeOJIOTHYecKOoll pasBejikH, Npef-
CKasaHHe NPUIIHBOB B B Noc/elHee BpeMs pacuer ABUMKeHHA
HCKYCCTBEHIBIX CNIYTHMKOB H MeXNjaneTHRIx craHuui. [a,
H ellle ofiHO coBpPeMeHHoe NpuioKenHe: 3akoH HbloTona nosso-
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Puc. 10. TazoBuie TYMauHoCTH (B CO3BE3AMH JleGess)




JSeT 3a61arOBPEMENIIO BHIMHCISTL NONOMEHHs! MIaHeT acTpo-
ToraM, KoTopble NYGJAMKYIOT CBOM TODOCKOTBI B JKypHaJax.
TToucTHHe MBI XKHBEM B YIHBHTCILHOM MHpe: BCe HOBeHLIHe 10~
CTIDKERHS! HENOBEUECKOH MBIC/IH HCHOMB3YIOTCH TOABKO AJA
Toro, uToObl Pa3HOOOPASHTbL HENyXy, CYUIECTBYIOIYIO BOT
y#Ke ABe ThiCAYH JET.

Temepb # pacckaiy, e HMEHHO TSTOTEHHe CyLIECTBERHO
pusier Ha nsHb Beenennoll. OnuE H3 HMHTEPECHBIX B 3TOM
cMbicne mpuMepoB — obpasosamue 3sesn. Ha puc. 10 noka-
sambl rasoobpasHble TYMaHHOCTH BHYTPH Haweil [anakTuky.
Sto He CKOMIEHHE 3Be3j, 570 ras. YepHble NATHLIULKH —
MecTa, TJie a3 CKalcf H YNNOTHWICA 33 CUeT MPHTSKeHus.
IMpotiecc 3TOT, MOXET GBITb, HAYMHAETCH € YAApHEIX BOJH, HO
notoM G/aroAaps NPHTSXEHHIO a3 CTAIHBAETCA BCE NJIOTHee
u nnotnee # obpasyiorcest Gonbllike WapoBkle Ty4YH rasa M NBUIH.
Ilo Mepe YNJOTHEHHS: OHM pasorpeBaroics Bee Gonbile ¥ Gonib-
1le, HAYHHAIOT CBETHTbCA M MPEeBPAlIaloTCs B 3BE3jIbL

3peansl POKAAIOTCA W3 raza, KOTOpLI uepecuyp oxancs
non gelictBHeM npuTsokenisi. VlHorma sBesgsl B3pnipaoTcsd,
BBIGPACHIBAIOT MbIIb H I'ashl, NOTOM DBLIbL H Tasbl CHOBA COOH-
paiotcsi M CHOBa ofpasyloT 3pesnbl — Bce 3To MOXQKe IHa
BEYHOE JBHMEHUE.

Kak n yae ckasan, TAToTelHe JeficTByeT Ha OTPOMHBIX pac-
crospnax. Ho HeloTon yTeepmpan, 4YTO B3aHMHO NMpHTATHBA-
10TCHA Bee npenverhl. A mpapaa JH, uto Jofuie Ba TNpenMera
OPUTArHBAIOT Apyr aApyra? MoxeM JM Mbl CaMH MOCTABHThb Ta-
KOH OmbIT, a He rajath, rasasd Ha we6o, NMPHTATHBAIOTCH JH
naaers? Takoit npsivoil onuit caenan Kasenawu *) npu no-
Momis npuGopa, KOTopHii nokasan Ha puc. 11. Mpes coctoana
B TOM, 4T00bl NOABECHTh Ha OYeHb TOHKOH KBaplepoll HHTH
CTEp2Kenb C ABYMS LIapaMH ¥ 3aTeM NofHecTH K HHM cOOKY JBa
GOMBLUIHX CBHMHLOBBIX 11aPa, KaK [10Kasano Ha pucyHke. [Ipu-
TSKEHHe LUAPOB CNeTKa MEepPeKpyTHT HHTh — CJerka, noToMy
9TO CHJIBI OPHTSXKEHHS MeXy OOLIYHLIMH NpenveTaMH OueHb
clabpl. Cuny npuTsUKEHHsi MEXILY IByMsl LIapaMH MOXHO M3-
MepHTh. Kapenauin Hassas cBoil ONLIT «B3BELUMBAHHEM 3EMJTHY,
lenasthunsii 1 ocTopoXHbIL Dpenofagatesb HaMX JHeH He
NO3BOJIMT CTYIEHTAM TaK BEIPA3HTbCS; HaM mpHuuloch Obl cKa-
3aTh «uaMepenHe Macchl 3emnmy. [1pn moMouy Takoro nputopa
KaBenauuwy ynanoch HenocpeICTBEHHO H3MEPHTb CHIY, pac-
CTOsiHHe M Beiuuuny o0eHX Macc H, TakuM ofpasoM, onpepe-
JIUTh nocTosieuyo Tarotehus G. Bol ckawere: «Bspewnsanne
3emnu npescTasaseT cofoil MOYTH Takyro e 3agavy. Mbl sua-

*) Tenpn Kasenput (1731 —1810) — aurnigficknt QUK ¥ XHMUK.
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€M CHJy DPHTSXKEHHSA, 3HaeM Maccy o0beKTa, KOTOPHI MPHTs-
THBAETCH, H SHAEM, HACKOJBKO OH YJlafieH, HO MBI He 3HaeM 11y
Macchl 3eWTH, HH MOCTOSHHOH TATOTEHHS, 3 TONBKO HX po-
ussefierner. Mamepus noctosumyio u 3uas, Kak 3eMas npurs-
THBAET TPEIMETHI, Mbl CMOXKeM BBIYHCJIHTL €e Maccy.

STOT ONLIT BriepEble MO3BONKI KOCBEHHO ONpeNenHTb, Hi-
CKOJIbKO TSXKeJ, MAacCHBeH HIap, Ha KOTOPOM Mbl XKHMBeM. Pe-
8YJbTaT €ro HeBONbHO BHISHIBAET YAWBJEHHE, H S [YMalo, YTo

i uMenHo nostoMy Kasemmuin
%W‘ HA3BaJl CBOH ONBIT «B3BEIlN-
BanHeM 3eMJTi», @ He «ompe-
JeeHHeM MOCTOSIHEOR ypas-
HEHHA TATOTeHMs». Mexny
NPOYHM, OH OFHOBPEMEHH
( ) B3peumBan‘u Conuie K Bce
OCTallbHOE, MOTOMY YTO NpPH-
Tsukenne Cosnna onpepesis-
eTcsl TOYHO TaKkuM JKe CIio-

coboM.
HMurepecso Gbuto mpose-
PHTL 3aKOH TAroTeHHs €eie
C OfIHOH CTOPOHEHL: MpoMop-
IMOHANIBHO JIH TIPHTSHEHHE
11 Macce. Mu  3maem, uToO
YCKOpEHHe NpsIMO TPOROp-
UHOHAJIBHO  jeHcTBYyIoleil
CHJe 1 0GpaTHO MponopuHoHaNbHo Macce. [Tostomy ecr cuna
NPHTSHEHHA B TOYHOCTH NPOMNOPMHOHANBLHA MACCe, TO ABa Tela
¢ pasHoit Maccoll JOMHBI OIHHAKOBO MEHSTH CBOKO CKOPOCTH
B mone Tarorenusi. Muave rosops, ma pasnuusbix npemverz
B BaKyyMe, HE3aBHCHMO OT MX MacChl, 33 O/MHAKOBOE BpeMs
POJIETAT N0 HANPABJIEHUIO K 3eMNe ONMHAKOBBIE PACCTOSHMUS.
Taxne onbiter ctasun eme Tanunell ma napaiomedt Gawse -
Iuse. 310 osuavaer, nanpumep, uro KaKas-HuGyIb Belllb BHYT-
PH HCKYCCTBEHHOFO CnyTHMKa 3eM/in OymeT ABMraThCsi TOYHO
no TaKoif XKe opluTe, KaKk caM CNYTHHK, T. €. OyneT maputh
BHyTpPH Hero. M Bce 310 — crnencteue Toro axta, uro cuna
NpONOpUOHAibHA Macce, a yeKopenne ofpaTHO NpenopiHo-

HaJbHO Macce.

Flackonbko Touno 3to yTeepsaenne? Ha onwite ero Apose-
pus Itsemw *) B 1909 r., a BrocnencTeHu Golee TIATEIbHO —
Huxke **). Tenepb Mbl 3Ha€M ¢ TOMHOCTBIO O ORHON JeCSTH-

Puc,

*) Ponanp 3reem (1848—1919) — BeHrepCKui  (pHIuK.
**) PoGept Tenpu [lukke — coBpemenniifi aMepHKaHCKHH (HIKK.
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\UAAMAPAHOH, UTO CHAZ nponopnuonansia Macce, Kak yna-
noch HOBHTBCS TAKOH toyHocTH? TlpemmoJioxum, BbI XOTHTE
onpeneuTh, B Kakoil Mepe NoAYHHfETCs 3TOMY npaBuay npH-
rspkerne ConHLa. Bui 3naete, uto ConHue MpUTAruBaeT BCEX
pac. OHO NpHTATHBAET 3emnio, HO, MPELNONOHHM, Bhi XOTHTE
apath, B TOUHOCTH Ji STO MPHTAKEHHE NPONOPUHOHANBHO Mac-
ce. CHayana OfbIT 6bl1 MPOLEJiaH Haj CaHJa/OBbiM JepeBoM,
HoToM SKCHEPHMEHTHPOBAJH  C MEbiO H CBHHLOM, 2 Tenepb
npobyioT Ha nonusTHAEHe. 3emsis Bpawaercs Bokpyr Connua,
[105TOMy HHEpIHS OTOPACHBAET 3€MHLIE Tela OT Connia TeM
cuibHEe, em Gollbllie HHEPLHS. Ho, corsiacHo 3aKoHy TArore-
HHsl, Tela MPHTArHBAIOTCS K Conuiy — H TeM CHIbHEE, YeM
Goablue HX Macca. [losToMy €cii OHH nputarusaiotes K Cons-
1Ly He B TOii JKe nponopiui, B KaKoit oTOpachIBaloTCs HHEpLHel,
70 OpuH mpeaMer OyjeT, HanpuMep, CTPEMHMTBCA K Conuiy,
a pyroit — npoyb OT Hero. M Torpa, npHKpENMB STH [Ba Npejl-
MeTa K Kopombicy Kapenmuiia, Mbl YBHAHM, HYTO OHO HOBEP-
weres no Hanpasieruio K Conmily ¥ NepekpyTHT KBapleBylo
Huth. Ha camoM fejie, OiHaKo, HHTb He NepekpyuHBaercs, H,
€ TOif TOYHOCTHIO, KOTOPYIO Ia€T STOT OIILIT, Mbl SHAEM, HTO NPH-
TspKeHHe ABYX [PEIMETOB CTPOrO NPONOPUHOHAIBLHO LEeHTPO-
Gexxnomy sddexty, KOTOpbIil 0OyC/I0BAEH HHEpLHei. Tagum
obpasoM, cula MPHTIKEHUS 00BbeKTa NPoNOPIHOHANbHA KO-
UIMEHTY MHEpIMH, HJH, JPYTHMH C/IOBaMH, Macce.

W Bor uto eume wuuTepecHo. OOGpaTHONpONOpHHOHAIbHAA
3aBHCHMOCTL OT KBazparta paccTofAHHA BCTpe'-laeTCﬂ U B IOpPY-
IHX 3aKOHAX, HanpuMep B 3aKOHAaX 3MEKTPHUECTBA. DnexkTpH-
uecKme cHJbl TakKe 00paTHO MNPONOPIHMORAJbHELI KBAAPATY
PAcCTOsHNS, HO yXKe MeKAy 3apsalamH, H HEBOJILHO BO3HHKAET
MBIC/IB, YTO B 5TOH 32KOHOMEPHOCTH TAHTCH rJyOOKHH CMBIC/.
Jlo cuX Mop HHKOMY HE YHajoch NpPeICTaBHTb THATOTERHME H
3/IEKTPHYECTBO KaK [[BA PA3HLIX MMPOAB/EHHS OfHOH 1 TOH 2Ke
eyiocry. Ceronusi Hally (Pu3HYeCKHE TEOPHH, 3AKOHI hu3u-
Kl — MHOM€ECTBO paspOo3HEHHbIX yacTeil H OOpLIBKOB, MJIOXO
couetaiomXes APYT ¢ ApyroM. Pu3MKa ellle He npeBpatuiach
B EJIHEYIO KOHCTPYKIHIO, [/le KaXas 4acTb — Ha CBOEM MecTe.
Iloka yTo MbI HMeeM MHOXECTBO JeTaliei, KOTopble TPYNHO No-
AOTHATH APy K ApYry. Bor modemy B 3THX JIEKUHSAX 51 BRIHY-
JI€H FOBOPHTH HE O TOM, YTO TAKOE 3AKOH (PU3HKH, a O TOM, yToO
PONHNT Pas/HuHble 3AKOHBI, Mbl NJIOXO MOHMMAeM HX CBs3b.
Ho untepecio, 4To y HHX BCe Xe ecTb HEKOTOpLIe obinHe YepTHL.
OGpatiMcst K 3aKOHaM 3J1eKTPHNeCTBa.

ChJa 1 TyT H3MeHsieTcsi 0GPaTHO NPONOPUHOHANBHO KBl
paty pacctosiHusi, HO DasHHLA B BEHYHHE HMEKTPHUECKHX CHI
U CHJl TsTOTEHHs mopasuTenbHa. {IbiTasich yCTaHOBHTD obLLyI0
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NPHPONY THATOTEHHS M SJEKTPHUECTBA, Mul OOHapysiiBaey
T4KOE TPEBOCXO/ICTBO 3/EKTPHYECKHX CHJ HAJ CHIAMH THIOTe.
HHS, UTO TPYIHO MOBEPHTb, OyATO y Tex M y APYTHX OOHH
TOT e HCTOYHHMK. Kak MOMXHO OBOPHTB, YTO OHO JeHCTByer
CHiIbHee npyroro? Benb Bce 3aBHCHT oT Toro, Kakopa Macca
H KakoB 3apsj. Paccyxnas o ToM, HACKOIBKO CUNBHO peficT-
ByeT TAroTeHHe, Bbl He BNpaBe roBOPHTH: «BoabMmem Maccy
TaKOii-TO BEJIHYMHL, NOTOMY YTO BbI BeiOupaere ee camu. Ho
€C/IH MLl BO3bMEM TO, YTO mpepnaraeT Ham cama [lpupona (ee
COGCTBEHHbIE YMCIIA H MepH, KOTOphle He HMEIOT HHUero ofiero
C HAWMMH JIOHMaMH, rOjaMH, ¢ HAUIMMH Mepamu), TOTIA Mo
CMOXEM CpaBHHBaTh. MBI Bo3bMEM 37eMeHTapHyI0 3apSKEeHHYI0
HacTHIly, TAKYIO, HaNPUMeP, KaK SNeKTPoH. [IBe s/ieMenTapHbie
HaCTHILLL, [IBA 3JEKTPOHA, 32 CUET 3/MEeKTPHUECKOro 3apsiaa or-
TaNKMBAIOT IPYT APyra ¢ cuiioi, oGpaTHO MpONOPIHOHAIBHOI
KBajpaTy PacCTORHHMA MEXIY HHMH, 4 33 cueT rpaBHTALMH
NPUTATHBAIOTCS APYT K APYTY ONATb-TaKM ¢ cunolf, ofpaTHo
NPONOPIHOHATbHON KBagpaTy pacCTOsHHA.

Bonpoc: xakoBo otHolenne cuibl TroteHus K 3JIeKTpHue-
cKoft cune? Tsrotenuwe oTHOCHTCH K SMIEKTPHYECKOMY OTTANIKH-
BaHHIO, KaK eqMHHNA K uueny ¢ 42 nyasMy. 310 BBIZLIBAET TJTy-
Gouaitinee wenoymenne. OTKyIa MO0 B3STHCS TAKOE OrpoM-
Hoe uncsio? Ecim 6bl y wac Korpa-HuGynb nospaack obias
TeopHst 1715t IBYX STHX sIBJEHHH, To Kak oHa naBana Gbl TAKYIO
AMCTIPOTIOPUMIO 1S ABYX 3J1EKTPOHOB:

CHJIA TATOTEHHS X |
3/MEKTPHYECKOS OTTAJKHBaHRe 4, 17- [0%2

KakuM nomxno 6wite ofuiee ypapHenue, ecnu, peilas ero fJs
ABYX BUJIOB CHJ — IPABUTALHOHHONO TIPHTAMEHHS H JIEKTPH-
HECKOro OTTa/IKMBaHHUSl, MBI NPHXOAMM K TAKOMy (aHTacTHye-
CKOMY OTHOLIEHHIO?

Jhiomu vyt 3107 OrpoMHLI Kos(duunenT B JAPYTHX fiBlie-
HHAX npupozpl. OHu nepeGHpaloT BcsKue Gonblune umcna, a
€C/IH BaM HYXHO OoJibUIOe HHCIO, [MOYEMY He B3SITH, CKaxKeM,
OTHOIIEHHe quamerpa Bceenenmolt Kk gnamerpy nmportona — kak
HH YIMBHTENLHO, 3TO TOXe Ync/o ¢ 42 mynsavu. M Bor rosopar:
MOMET GBITh, 5TOT KOSPOULHEHT H PaBeH OTHOMIEHHIO IHaMeTpa
NpOTOHA K uamMeTpy Beenennoit? 310 untepecnast Mbic.n, Ho,
nockoNbKy Beenennas noctenenwo pacimpsiercs, mpomkmna
MEHATbCA H NOCTOSHHAS TATOTeHHA. XOTH 3Ta TMIOTesa elle
HE ONPOBEPrHYTa, Y HAC HET HHKAKHX CBHIETENLOTE B e N0Jb-
3y. HaoGopor, HeKoTOpble Aansble FOBOPSIT O TOM, UTO IIOCTOSIH-
Has TATOTEHMsI HE MeHA/ach TaKuUM o0pasoM. 370 rpoMagmoe
YHCJIO 10 cefl [ieHb OCTaercsi 3arafikoil.
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Y06kl MOKOHUKTD € TeOpHedl THroTenysl, A OIIKEH YIOMA-
pyTh eule O JBYX (paxTax.

Tlepsoe. DARMITENHY NPHULIOCL  BIIOUSMEHHTD 3aKOHbI
crorerNsl B COOTBETCTBHN C MPHHUMIIAMH OTHOCHTE/LHOCTH.
Tlepehiil 13 ITHX NPHHINIIOD [JIACHT, YTO PECCTOAHHE X Hellb3s
fipeofio/ieTh MPHOBEHHO, TOr/La KaK [10 TeopHH Helorona cuiibt
ieiicTBYIOT MIHOBEHHO. JitpuiTeliny NPHULIOCH H3MEHHTh 3a-
<oHbl HbiotoHa, OTH H3MEHEHHs, YTOUHEHHS OuYeHb MaJbl.
OpHO i3 HEX COCTOHT BOT B MeM: NOCKO/ILKY CBET HMEeT Inep-
IO, SHEPTHS IKBHBANEHTHA Macce, & BCe Macchl MPHTArHBA-
IOTCSl,— CBET TOMe NpUTATHBaeTcsl M, 3HAYHT, MPOXOAR MUMO
Conuiia, AoJKeH OTKJOHAThesl. TaK oHO M MPONCXOLNT Ha ca-
voMm gede. Cuaa TATOTeHHsl TOXKe CIErka H3MeHeHa B TEOPHH
fipmreitna. Ho storo odenb He3HAUHTENLHOTO H3MEHEHH: B
aaKOHE TATOTEHHS! KaK Das JIOCTATOYHO, WTOOHI o0BSICHUTD
HEKOTOpHIe KaKYLIHecs] HENPABHILHOCTH B IBHXXEHHH Mep-
KypHS.

Bropoe. Pusnyeckne ABIEHHA B MHKPOMHPE NOLHHHAOTCA
WHBIM 33KOHEM, HeXe/H ABlerns B Mipe OO/IbUINX MacuitaboB.
Beraer BONPOC: KaK MPOSIBJRETCH TSIPOTEHHE B MHPE Majlbix
macuirabos? Ha Hero oTBeTHT KBAHTOBaSl TEOPHs rPaBHTalliM.
Ho KBanTOBOii TeopHH CPaBHTALBH ellle HET. Jliojn 10Ka He
oueHb MpPEYCIeNH B CO3[aHHH TEOPHY TATOTEHH3, [OJHOCTBIO
COTPJIACOBAHHON € KBAHTOBOMEXAHHUECKHMH MPHHLOHNAMH H
¢ MPUHITNIOM HeOlNpe/IelIeHHOCTH.

Bui ckaxere: «Bul Bce BpeMs FOBOPHJH TOJBKO O TOM, 4TO
[POHEXOMNT, HO He OUBACHWIH, UTO TAKOE TArOTEHHE. Orxkyna
ono? Uto oo cofoii npesicrapnsier? Beab He XotuTe Xe BE cKa-
3arh, uto nanera cMorpuT Ha CoslHile, BHHT, HACKOIBKO OHO
yliafieno, MoiCuuThiBaeT 06paTHbIH KBapaT PACCTOAHHA B COOT-
BECTBHN ¢ 3THM 3akonoM?» MubiME ciloBamH, 51 MPOCTO H3J0-
JKHA MaTeMaTHyecKuit 3aKoH, Ho fe OObSACHH) €ero MexaHH3Ma.
BoaMOMKHOCTH 9TOrO Mbl 0OCy M B cllefiytoutell eknun «Cpasb
MaTEMATHKH ¢ (PH3HKOHY.

BakanunBas JeKIHIO, 51 X0uy OTMETHTb HEKOTOphie ocobeH-
HOCTH 3aKOHA TAFOTEHWs, XapakTepHble H [Js APYIHX 3aKo-
HOB, O KOTOpbIX MBI YMOMHHAH MO XOJy pasroBopa.

1. 3akon TAroTeHHN BBIpAXKaeTcs MaTeMaTHYECKH, TaK e
KdK W Jpyrue 3aKOHBL

2 On ne Touen; DiHIITeHHY NPHULIOCH BHAOH3MEHHTD €rO,
HO MBI 3H@aeM, 4TO OH H celiyac He COBCEM TOYEH, ubo Mbl elile He
CBS3AJH ero ¢ KpaHToBo# Teopueii. To XKe OTHOCHTCS H K IPYyTHM
HauliM 3aKoHAM — OHH He Toussl. [le-To Ha Kpalw HX BeCerla
NEXUT Taiina, Beerja ecTh, Hajl YeM noioMatb ronopy. Moxer

, 5T0 — CBOICTBO MPHPOABbI, a MoxeT ObITb, U HET, HO
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STO CBOHCTBEHHO TeM 3aKOHaM, KOTOpbie H3BECTHBI HAM Cero.
Ansl. Moxer GbiTh, Bee eio TYT B HENOJHOTE HAIIETO 3HAHHS,

3. Ho nopasuTenbuee Bcero To, uto 3aKOH TATOTEH! 5
npoct. Ero nerko chopMyuposaTh TaK, 4robk He ocTaBanocy,
HHKAKHX Jla3eeK /15l ABYCMBICJIEHHOETH H NI HHOrO TOJAKO-
Banus. OH npoct # NostoMy npekpaced. OH npoct no ¢opme. §1
HE rOBOPIO, 9TO OH ZIEHETBYeET MPOCTO — ABHMKEHHE PA3HBIX Mia-
HET, HX B3aHMHOE BJIHSHHE MOTYT GBITh OUeHb 3amyTaHHBIMH, |;
OMPENENHTh, KaK JBHIKETCH KaX]ias 38€3Jia B IAPOBOM CKOIMJIc-
HUH, He B HallHX cuiaX. 3aKoH JeficTBYeT C/NOMHO, HO ero
KOpeHHas Hfes ApocTa. 3TO H POAHUT BCe HAIH 3akombL Cani
no cefe OHH Beerjia OKaswbIBAIOTCA MPOCTHIMH, XOTA B npHpone
AeHCTBYIOT CHAOMHBIM 06pasoM.

4. H, nakonen, 3akoH Tarorenus yuusepcanen. On ApocTH-
paeTcsi Ha orpomuble paccTosnus, # HeiotoH, kotoporo w-
TepecoBasia ColHeunas cHcTeMa, BHOJHE MOT GbI npejicKasaTth,
HTO NONY4HTCA H3 onbita Kasewpuma, 6o Becwt Kasenguma,
JiBa NPHTATHBAIONIHXCS MIapa, 9T0 MaledbKas mMonens Congey-
HOH cheTembl. Eciii yBenMunTh ee B neesith MENAHOHOB MEJIIHO-
HOB pas, 10 MLl nonyunm CosiHeuHyro cHereMy. YBenuunm elle
B JIECATb MH/IHOHOB MHJIJTHOHOB Pa3 — M BOT BaM TanakTH-
KH, KOTOpble NpUTATHBAIOTCS APYT K APYTY 10 ToMy e caMo
My sakony. Belimsan ceofi ysop, Ilpupona nomeayercs amm
CaMbiMi JJTHHHBIMH HHTAMH, M BCSKHH, jlaXKe caMblil MalleHb-
Kull 06pa39uK ero MOXKeT OTKpHITb HaM rJiasa Ha cTpoeHHe Ie-
JI0r0.



JIEKLHUSA 2

CBSi3b MATEMATUKH C ®H3UKOH

Ecin 3alyMaThesl O TNPHJIOXKeHHAX MaTeMaTHKH
¥ (MSMKH, TO COBEpIIEHHO OYEeBMJHO, UTO MaTeMaTHKa Gyner
[OE3HA TaM, e Mbl HMeeM JIes0 ¢ GoMblunM YHcloM 0GbeKToB
B COXHON OOcTanoBke. B GuonoruM, K npumepy, nefictBie
BEpYCa Ha GaKTEPHIO He JaeT HHKAKOM MHLL 17 MaTEMATHKH.
B MHKPOCKON Mbl YBHIMM, YTO IPOBOPHBI MajleHbKHE BHPYC
HAXOINUT Kakoe-TO MecTo B NPHUYAIHBOH OaKTepHH (Bce OHH
HMelor pasHyio (opmy) H JHOO BBOIHT B Hee CBOIO JHK, au-
6o e BeogHT. Ho ecoin Mul GyneM 3KcnepuMeHTHPOBATH ¢ MHJI-
JAHOHAME H MHJIJHOHaMM GakTepuil H BHDPYCOB, TO CMOMeM
oUeHb MHONOE Y3HAaTh O TOBEJEHHH BHPYCOB B cpejHem. Mel
MOKeM MCTOIb30BATH MaTeMaTHKY st TOro, YToOBl HAXOAHTH
Ccpe/iHee, il TOro, YTOGH! BHIACHHTD, PasBHBAIOTCS JH BHPYCHI
B GakTepuaX, KakHe BHIBI Pa3BHBAIOTCH H B KAKOM KONHYECTBE;
Mofo6HBIM 06pasoM MBI MOXKeM H3y4aTh TEHETHKY, MYyTauHH
BT n

BossmeM sipyroii, 6onee TpuBHadbHBI npumep. Ilpencra-
BHM cefle OrpOMHYIO [LAXMATHYIO JOCKY, Ha KOTOpO# HrpaioT B
waxMarsl uay wamky. Kaxueit orienbhblii XoJl — onepanus
e MateMaTHueckasi MJM MaTeMaTHueckH oueHb mpocras. Ho
HeTpyaHo coobpasHTh, YTO Ha JOCKE C MHOXecTBOM duryp
OHEHKY HAHJYWIIHX XOJOB, XOJIOB MPOCTO XOPOUIMX HJH M0
XUX MOXHO c/ieaTh TOJIBKO NOCJe 0YeHb ryOGoKOro pasMbllil-
Jerus, #60 Kaxabiii Xoi TauT B cebe OrPOMHOE KOMHYECTBO MO~
cnefcteuii. TyT HeoOXonumbl acTpakTHBIE paccyjieHusl H,
cliefloBaTenbHo, MateMathka. Ellle OfMH npHMep — MepexJlio-
YeHHe B BhlUMC/HTEIbHLIX MauHHaX. Ecim y Bac Bcero ofHH
flepexoyaTe/ b, KOTOPLI MoxeT GBITh MO0 BKJIOUEH, JHGO
BEIK/IOUeH, TO HHYero OCOOEHHO MaTeMaTHYECKOro TyT HeT,
XOT MaTeMaTHKH JI0GSIT HAuMHATH HMEHHO ¢ 310r0. HO 4T00k!
Dpexyrajath nopeaeHHe CHCTeMbl C MHOXECTBOM coeHHeHn
H NpOBOAOB, HY}KHA MaTeMaTHKa.
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$1 Xouy ckasaTh ¢ caMoro Hayafla, 4TO MaTeMaTHKa NPHHO-
CHT OFPOMHYIO MOJNb3y (Pu3uKe TaM, rje pedb HIET O JETANAX
CJIOM¥HBIX JfBJIEeHHH, €CJIH yCTaHoOBJI€Hbl OCHOBHBIE MpaBuia
urpel. H ecin 661 51 rOBOPHA TONBKO 0 B3aWMOOTHOLIEHHH MaTe-
MaTtHKY H (PH3HKH, To GOJBUIYIO YacTh BpeMeHH OTBeN Obl HMEeH-
HO 3toMy Borpocy. Ho nockosibKy JieKnuH MocBALIEHbl XapaK-
Tepy (hH3HYECKHX 32KOHOB, 1 He HMel0 BO3MOXKHOCTU Molpob-
HO pa3buparh, YTO MPOHCXOIHT B CJAOMKHBIX CHTYALHAX, H Npa-
MO TiepeHly K CBO€Hl TeMe — XapakTepy OCHOBHEIX 3aKOHOB.

Ecnu croBa obpatutbest K HALMM 1IAXMATAM, TO OCHOBHBIE
3aKOHHI 3jlech — 3TO NPABUJIA, 110 KOTOPHIM JIBHKYTCS (PHTYPBL.
MarevaTHKy MOXHO HCMOABL30BaTh B COKHON o6CTaHOBKE,
aTo0bl COO0Pa3HTh, KAKHE XOJibl B JaHHHX OGCTOATeNbCTBAX
naubonee Bhirofupl. Ho 19 Toro urtofnl BuipasuTs npocTyio
CYTh OCHOBHEIX 3aKOHOB, Tpefyercs oueHb Majlo MATEMaTHKH.
B umaxmarax 310 MOXHO CAe/aTh Ha HalleMm OGBI‘IHOM S13bIKe.

B (usuxe xe u 1717 OCHOBHBIX 3aKOHOB HaM HY¥<Ha MaTe-
Matuka. fl npuBeny JBa mpHMepa: B OfHOM MaTeMaTHKa, IO
cylllectBy, He 0053aTellbAa, a B IpYroM HeobXonuma. [epsblii —
3aKOH (PM3HKH, Ha3biBaeMblil 3akonom Papasesi, KoTopbiil ria-
CHT, 4TO 1IPH 3JIeKTPOJH3e KOJHYECTBO OCa)KIeHHOTo BelllecTBa
MPOMOPIHOHAJILHO CHIe ToKa U BpeMenH ero peiicrBus. Maave
roBopsl, KOJHYECTBO OCAXKIEHHOIO BelllecTBa MPONOPIHOHAIBHO
3apsijly, NPOXOJsILIEMY Yepes CHCTeMY. 3BYUHT 370 OUEHb MaTe-
MaTHYeCKH, HO Ha caMoM JleNle BCe CBOJIHTCS! K TOMY, UTO SJEKT-
POHEL, POXOAIALLHE 10 IPOBO/AM, HECYT TOJBKO MO OJIHOMY 3a-
paay. B uacTHOCTH, MOX(HO DPENONOKNUTL, YTO KaXIBIA 3J1eK-
TPOH BBI3HIBAET OCAX[EHHE OIHOTO aroMa. Torja Yucio ocar-
JIEHHBIX aTOMOB DPaBHO YHCHY NPOUIEUIMX 3JEKTPOHOB, T. €.
IIPONOPUHOHAJIBHO 3apsily, NPOTEKLIEMY MO MpoBoxy. T akum
ofpasoM, 3TOT 3aKOH, KOTOPHH Ka)Xercsi MaTeMaTHYeCKHM, B
OCHOBE CBOEH IMPOCT W HA caMoM Jielle He TpefyeT 3HaHHA MaTe-
Matukn. Jlns ocaKieHus OfHOrO aToMa HYMKeH OIHH 3JeKT-
poH — 3TO, KOHEYHO, MATEMATHKAa, HO He Ta MATeMaTHKa, ©
KOTOpOH MBI 3[eCh TOBOPHM.

Bropoil npumep — 370 3akon tarotenns Hoiorona, Koropsiit
MH paccMaTpHBali B npeblyliei Jekuny. 51 npusel Bam ypas-
HEHHE

F-G min’

ré ?

4700l MMOPA3uTh BAC TeM, HACKOABKO OBICTPO MaTeMaTHYecKHe
CHMBOJIBL MOTYT Mepe/iaBath HHpopMallHio. §1 rosopuJ, yto cuna
nponopuHoHaibHa 1POH3BENEHHIO Mace ABYX Tell H 0OpaTHO
NpoNopuHoHalbHa KBaJlpaTy PacCTOSIHWA MEXy HHMH, a TaK-
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ke uTo Tejia PearnpyioT Ha CHIBI, H3MEHss CBOI CKOpOCTh B
HanpanJenHH neficTBHS CHJIBI Ha BEJHYMHY, MPOITOPUHOHAb-
510 CHlite U DOPATHE NPOTOPIMONAILHYIO CBOMM MaccaM. Kax
BHHTe, BCe ITO CJI0Ba, H ObLTO coBceM He 00s3aTeibHO NHcaTh
ypaBHEHHE. Tem He Meree 3j(ech eCTb MaTeMaTHKa, H Mbl MOXKeM
CIPOCHTD cebsl, modeMy TaKoil 3aKOH MoXet ObITh OCHOBHBLIM
3gKoHOM. TO Jlenaer nnanera? Heyxenn ona CMOTPHT Ha
Congile, BWIHT, HACKOJbKO OHO Y/IaleHo, M BHUKCIsIET Ha
croeM apu(momerpe ofpatHBlii KBaJpaT paccToAHHA, YTOOLI
y3HATh, KaK HYHO neurathes? $fleno, uTo 310 He OObBsICHEHHE
MexaHHaMa TpaBHTalui! Bawm, moxer Gwith, 3axouerca B3IJsl-
syTh TORAyOXe, U MHOTHE MBITANHCH 3TO C/ENaTh. Eme
HproTosa clipaliiBany o ero teopun: «Ho Benb oHa HHUEro He
FOBOPHT, OHA HHYEro He obbsicaser?» Hbioron orpeuan: «Ona
FOBODHT, KK IBUXYTCS Tena. Sroro Jo/MKHO OBITH JOCTATOYHO.
¢] ckazall BaM, KaK OHH JBHXKYyTCs, a HE MOYeMy». Ho mopne#
3au4acTylo TPYAHO YJIOBIETBOPHTD, HE OOBSICHHB HM MEXaHH3M,
u § paccKaxy o0 OfHOi M3 Teopuil, KOTOphie BLIBHIANHCH
B Kauectse oObsicrienusi rpaeutamun. Cornacho 3Toll TeopuH
TsiroTerHe npejcTaBiineT coboit peay/ibTaT MHOTHX OTAEJIbHBIX
poafielictBril, u 3THM o0BsicHAETCS, TIOYEMY 3aKOH Heiorona
CBSI3AH ¢ MaTeMaTHKOM.

[peanonoXum, 4T0 MHD MOBCIOAY [OJOH YACTHL, MpoJe-
TAIOLHX CKBO3b Hac C oYeHb Gonbulol ckopoctbio. OHE JeTsiT
BO BCEX HaNpaB/leHHAX — MPOCTO MPOHOCATCS MHMO, HO He-
Kotopbie H3 Hux nonajaiot B nac. Ml u Conhlie NpaKkTHYECKH
[pO3paYnbl J18 HHX, NPAKTHUECKH, HO He MOMHOCTLIO, M He-
KoTopbie B3 HuX Hac yrapsioT. [locMoTprM, K yeMy 9TO JIOJUKHO

HpPHBECTH.
\ -

Puc. 12

Ha puc. 12 C — Connue, 3 — 3emas. Ecm Gul Connna
He Obl10, TO YacTHIbI 00CTpenuBany Obl 3eMni0 co BceX CTOPOH,
ﬁapaﬁann.nn o Hell W KaXKIas ynaslias 4acTHLA HeMHOro noi-
TalkuBana Gbl 3emnio. ITo He cBHHET 3eM.1I0 HH B KAKOM orpe-
JeJieHHOM Harpaplienus, MoToMy 9To ¢ ofHOro GOKy HalleTaer
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CTOMBKO JK€ 9YACTHIL, CKOJBKO C APyroro, CHH3Y CTONBKO XKe,
cKoabKO cBepXy. Onsako ecin ConHue Ha MecTe, TO OHO B Ka-
KOH-TO Mepe NOrJolaeT YacTHIb!, JeTsilHe ¢ ITOH CTOPOHHI,
noToMy 4To HEKOTOpbie H3 HHX, nonanas B ConHIE, He NPOXOAAT
ero Hackposb. CienosatensHo, co cropoust Conulla K 3emie
NpHJIETaeT MEeHblle YacTHll, 4YeM C JIPYTHX CTOPOH, HGO OHu
HaTalkKHBaloTcsl Ha npenstcrBHe — Ha Conanlle. Herpyaso no-
HsATh, YT0 4eM paiblie Conplle, TeM MEHLUIYIO JOMI0 YaCTHLL,
nonajaliinx Ha 3emilo, ono Oyaer sajpepxusatb, ConHue
Gyzer KasaTbCsl MeHblle — KaK pa3 MponopuMoHalbHO KBaj-
paty pacctoanus. [lostomy co croponst Connna Ha 3emiio Gy-
JeT JeHCcTBOBATL HMMYJbe, 0OpaTHO NPONOPLUHOHANBHL KBaj-
paTy pacctosia. Ou Gyner npenctaBiaTs coboi pesynbraT
GonbIIioro KoMHYecTBa MPOCTHIX onepaluil — yaapos, Kotopsie
OJIHH 33 LPYFUM CHIJIIOTCA €O BCeX cTopoH. Takum oBpasoM, B
3TOM MaTeMaTHYeCKOM COOTHOUIEHHH HeT HHWYEro CTPAaHHOrO,
HO0 OCHOBHAf oONepallia 3HAYHTENbHO [POLIE, YeM MOJCYeT
o0paTHoro Kajlipata pacctossus. Iloncuer npoussonst camu
YACTHIB, YHApAACh O 3eMIlO,

EnuncTeenHbil HEIOCTATOK 3T0H CXeMbI — B TOM, 4TO OHa
He TOIMTCA COBCEM MO ApyruM coobpaxenusM. Beskyio npu-
IOYMaHHYIO TEOpHID HaJ0 NPOoaHa/lH3HPOBaTe B OTHOMIEHHH
6cex ee BOSMOXHBIX [TOCJIQ/ICTBHE, BLIAICHHTD, He NpEecKaskBaeT
7 OHa JpYrHe sIBJeHHs. A 9Ta TeOpHA NMpeaCKasbiBaeT IpyrHe
siBnerun. Ecmu Semnsi ipiertces, 1o cnepeny B Hee Gymer yaa-
patbesa Gonbile dactull, YeMm c3aui. (Korma el Gemurte nop
AOXKJIEM, B JIMIIO BaM rionafaer Go/blIe Kaneib, YeM Ha 3aThi-
JIOK, HMEHHO MoToMy, 4To Bul Gexure.) Ecan 3emns mpwxercs,
TO OHa HaJleTaeT Ha Te YACTHUBl, KOTOpHE HaXOHsITCs Meper
Hel, ¥ yOeraer OT TeX, KOTOpble JIOTOHAIOT €€ C3ajiH. Crnepenu
Ha Hee OyjieT najaTh GoMblile YaCTHL, Y€M C3alH, H OHH Co3/a-
IyT cualy, NPOTHBOAEHCTBYIONLYIO IBHIKEHRIO. 3Ta cHila 3aMej-
Jausa 6sl gBH>KeHHe 3eMau, M 3emas He eMorna Gel Iodro npo-
Iepxxathesi Ha 0pOHTe,— HO OHa Bejb JEPIKHTCS, yKe TPH HITH
YeTblpe MH/VIHAPAA JeT. Tak NpHXOmHT KOHEll 3Toil TEeopHH.
«To xe,— cKaeTe BH,— Teopus ObLia HEMI0Xas,, H XOThb
HEHaJI0/Ir0, HO MO3BOJIKHJIA MHe 3a6biTh 0 MaTeMaTuke. Moxer
CbiTh, MHE yjactesl mpHAymath Jyduyior. MoXeT Gbite, M
YHacTcs — OKOHYaTeJbHAafl HMCTHHA HHKOMY ellle He H3BecTHa.
Ho co spemenn Hpiotona u 10 HallMX nHefl HHKTO He MOF ONH-
caTb MeXaHH3M, CKPBITEI 34 3aKOHOM TSHIOTEHHs, HE NOBTOPHB
TOro, 4T y2Ke cKasall HbioToH, He ycloXHHB MaTeMaTHKH MJH
He MPeJICKa3aB ABJeHHI, KOTOPBIX Ha caMoM Jie/le He CyLIecTBY-
er. Tak 4ro 0 cHX NOp y Hac MeT MHOf MOJEM JJs TEOPHH
TpaBHTALkH, KPOME MaTeMaTHY€CKOM.
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Ecny Gbl CyllecTBOBaJ TONBKO OJIiH 3aKOH TAKOr0 XapaKTe-
\a, TO 370 OBUIO OBl HHTEPECHLIM, XOTS! ¥ AOCAIHLIM HCK/IIOHeHN-
tn, Ho, oKasbBaeTcsl, eM Boablie Mbl Heclenyem, 9eM Gobiie
32KOHOB MBI OTKPBHIBAEM, YEM rny6ike NpoHHKaeM B OPHPOLY,
TeM Gonee XpOHHYECKOH CTaHOBHTCH Gonestb. Kamnpiil HOBBIH
Halll 3aKOH — gyCcTo MarteMaTHUecKoe yTBepXJieHde, nNpHTOM
JOBOJIBHO CJOXHOE H MAJONOHATHOE. Huioronosa ¢opmy-
nEpoBKa 3aKOHA TANOTEHHs — 3TO CpaBHHTE/BHO MpocTask Ma-
rema®iKa. Ho ona CTAHOBHTCS BCE Menee noHATHOH 1 Bee Gogee
CHOMHOI 110 Mepe TOro, Kak MEI fIDOJIBHTaeMCes! BEpes. Ioue-
my? He umeto HH Maneiiwero nouATHa. Mos nenb B TOM H COCTO-
WT, 9robbI JHLIb cO00LHTH 06 STOM aKTe. B HeM H 3aK/I0uaeTcA
cMbic/l Beell JIEKIMH: Heb3sl uecTHO O0BACHHTH BCE KPacoThl
3aKOHOB NPHPOJBI TaK, 4T00Ll JMOJH BOCMPHHAIN HX ONHHMH
qyBCTBAMH, fe3 riaybOKOTO NMOHHMaHH5A MaTeMaTHKH. Kak wuu
npHcKopOHO, HO, MNO-BHIAHMOMY, 3TO ¢axT.

Bhi, BO3MOKHO, Bo3pasuTe: «/lafHo, eCiid HET O0bsCHEHHS
aaKoHaM, TO N0 Kpaiineli Mepe cKaKuTe, B ueM 3TH 3aKOHBI CO-
CTOSIT. -nD‘lEﬂﬂy Bbl He cKaxKeTe 3Toro CJoBaMH BMECTO CHMBO-
o? MaTemMaTHKa — MpOCTO $3bIK, HO Beflb MOXKHO TNepeBo-
JTH € OJIHOTO fi3bika Ha npyroi». [la, MOXHO, ecili HMETb
TepIenHe, U, MHe KaXkercsl, YaCTHUIHO 5l 3TO CLefall. ¢ mor 61
fIOHTH HEMHOIO Ja/ibllie H OOBSCHHTb CMBIC/ ypaBHEHNA 6oaee
1oApoGHo, HANPHMEp CKa3aTh, 9TO NPH YBEIHUEHHH PACCTOSNHHA
B [iBa pasa cuJja yOblBaer BueTsepo  T. L. $1 mor GBI nepenaTh
Bee cHMBOJIBL cliopami, Minaue rosops, s Mor OBl NoiiTi HABCTpe-
uy mobHTeNAM (PH3HKH, KOTOpBIE CHAST H C HafEXIoH KOYT
OT MeHsl fpocToro o6bsicHenusl. UTo KacaeTcesl YMEHHs ofBsac-
HHTH 9TH CIOXKHHE H 3aMyTaHHbE MPEIMeThl HeCleUHATHCTY Ha
JIOCTYIHOM eMy f3blke, TO Y PasHBIX niojleii — pasHble BO3-
MoxsocTH. M BOT secnenHanteT nepefupaer KHHTY 3@ KHHIOH
B Hafexe 0GoiTH TPYLHOCTH, KOTOpbie NOSIBIAKTCA PaHO HIlH
No3jiHo Jae B paboTax Jy4lliX HOMyJisipH3aTopoB. Ho wem
manklile on YnHTaeT, TeM GoJbllie NyTasKUbL ONHO CI0XHOE YT-
BepXjieHie 3a IpyTHM, OHA MaJONOHATHAA MLIC/Ib 34 IpYroi,
W Bee, NO-BHANMOMY, HE CBA3aHbi Zpyr ¢ apyrom. Cmeics yc-
KOAB3ZeT OT Hero, HO OH Hajeercs, 4YTo Lie-HHOYIb B APYroi
KHHUIE ecTb of0BsAcHenue...

§1 B 3TOM COMHEBaloch, NOTOMY YTO MaTeMaTHKa — He npoc-
mo ppyroii Asbik. MaTemMaTHKa — 970 A3BIK IWIIOC paccyXie-
HHf, 3T0 KakK Oul A3LIK 1 JorHKa Bmecte. MatemMatHKka — OpPY-
JIHe IS pasmbiliiennsi, B Hell ckoHLleHTPHpOBAHBI peE3y/IbTATH
TOYHOrO Mbillinenns MHorux Jjiofeit. [Ipn momMolny MaTeMaTHKH
MOMKHO CBSiZaTh OfHO yrTBepXpehue ¢ npyruM. Hampimep, s
MOTy cKasathb, uto chia Hanpasiesa K Comuiy. Ho f Mory cxa-
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3aTh W Mo-ApyroMy (Kak B MpouuIoH JIeKIHH): NiaHeTa JBHXeT-
csl TaK, yro eciu nposectd or Connua K nnaHeTe JHHHIO, 3a-
TeM JPYryl0 JIHHHIO, OTHE/eHHYIO OT NepBOH ONpeNeseHHbIN
[IePHOMIOM, HamnpuMep Tpems HelefiMH, TO MAOWaAb, KOTOPYIo
onuUIeT MJlaHeTa 32 3TH TPH HeJeIH, PaBHa IJI0LEadH, KOTOpYo
OHa ONMHMIUET 3a cileyioulie TpH HENedH, H 3a clenyollHe Tpy
HeJIeNH, W Tak Hajee no seeit opbute. $ mory obbsichuTh 004
3TH yTBEp:KeHHs nojpobree, HO He MOTYy OOBACHHTH, NOYEMY
OHH 03HAYalT oJHO H TO Xe. OueBHIHbIE COKHOCTH MPHPOLLI
C ee CTPaHHbIMH 3aKOHAMH H NPaBHJaMH, KaXKJl0e M3 KOTOpHIX
MOKHO OOBACHUTE OYeHb MOAPO0HO, Ha CAMOM JieJe TECHO CBsl-
3anbl. OfIHAKO ecaTH Bbl He JKellaete NMoJb30BaThe MATeMaTHKOI,
TO B 3TOM OFPOMHOM MHOT000pa3ul (PaKTOB BhI He YBHIHTE, YTo
3 JIOTHKA TO3BOJIsET Mepexo-

JUTB OT ONHOrO K IPYromy.

-
-~
// i
A
mﬂue_;{/’ -
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.. A\ 1
ad‘aqashy'-- i flmawema }
Bercoma e B iz
mpeYEONLHUKOE [
Puc. 13 Pruc. 14

Kak HM ynuBMTe/NbHO, HO s MOTY JIOKa3aTh, YTO €CJIH CHJIELI
Hanpasjensl K Coanny, To B paBHble NPOMENYTKH BpeMeHH
OMHCHIBAIOTCA PaBHbIE MAOMWAAH. §1 MOMBITAIOCE JIOKA3aTh, YTO
9TH JIBa 3aKOHA SKBHBAJEHTHEl, H TOTJIa BAM CTAHYT ACHBIMH He
TONILKO (POPMYJIPOBKH 3THX IBYX yTBepKienunit. Bel yGemu-
Tecb, YTO 35TH nBa 3daKOHa CBSI3aHBI, 4YTO NYTEM Pa3MBILLIeHH 3
MOX<HO MepeliTH OT OfHOTO K APYroMy M 4YTO MaTeMaTHKa —
3TO OpPranH3oBaHHBIE pacCy»Kuenus. Torga Bbl OLEHHTE Kpa-
COTY B32HMOOGTHOLIEHHH MeXJly 3THMH IByMs 3aKoHamu. Mrak,
NOK2XeM, YTO eC/lB cula Hanpasiena K ConHuy, To 3a pasHoe
BpeMsl ONHCHIBAIOTCA paBHble TJIOUIAMH.

Pacemorpum Connue v naanery (puc. 13) u BooGpasum cebe,
4YTO B onpejeieHHbll MOMEHT BpeMeHH IJIAHETA HaXOAUTCA B
nosioxernH 1. Ona IBHXeTCA TaK, 410 Yepes CeKyHIy, CKaeM,
ouyTHTCs B nodioxenun 2. Ecin 6e1 Connue He jefictBoBaio Ha
nJaHeTy, TO, COMJIACHO TajujleeBy MPHHUHIY HHEPUHM, f7a-
HeTa MpojoJKala Ovl ABHratbca no mpsaMoit. Torga Mo ucTe-
YEHUH TAKOTO e MPOMEXKYTKA BpeMeHH, ciefyiouiell cexyHpl,
IBMrasich MO NPAMOH JHHHH H NPOHAs TaKoe e paccTosHue,
mJlaHera O49yTHJIachk Oul B monokennn 3. Caauanla MBI JoKaXKeM,
4YTO B paBHBIE POMEXKY TKH BDEMEHH OIHCHIBAIOTCA paBHble 1110~
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1A, eCHTH CHITEI uerm. HanoMHio, uto miomalb TpeyroibHHKA
paBHa MOJIOBHHE [IPOM3BEJIEHHs OCHOBAHHS Ha BBLICOTY, 2 BbI-
OTA — 5T0 PAacCTOAHHE N0 BEPTHKATIH OT BEPIIMHEI 10 OCHOB2-
Hif  TpeyroyibHHKa. Eciin  Tpeyro/bHHK — TYNOYIOAbHBIH
(puc. 14), To BeICOTA — AD, a ocropanune — BC. Teneps cpas-
HEM TUIOLLAMH, KOTOPHE OMHCHIBA/IHCH 6Bl pH JBH)KEHHH TJia-
uersl, ecay 661 ConHlle Ha Hee He neiictBoBaJo (puc. 13).

Bhl noMHHTE, YTO 1Ba PacCTOsHMj 1—2 u 2—3 paBHHL
Borpoc B TOM, PaBHBL JH [Be [10MAIH. PacemoTpHM Tpeyrodib-
nnK, obpazosannbiil Connuen (S) u mByms Toukamu I u 2. Ka-
xopa ero naomans? OHa paBHa OCHOBaHHIO 1—2, yMHOXEHHOMY
Ha NOJIOBHHEY MEPIEHNKYAApa, ONYIIeHHOro Ha OCHOBaHue M3
toukn S. Tenepb — JAPYroil TpeyroibHuK, 00pa3oBaHHBI TOY-
xamu 2, 3 1 S. Ero nuioulans paBHa OCHOBaHHIO 2—3, YMHO-
JKeHHOMY Ha IOJIOBHHY NepreHnKyJ/iApa, ONylleHHOro H3 To4-
ki S. ¥ 3THX IBYX TPeyroibHHMKOB OJiHa M Ta e BhicOTa H,
KaK A yKe ckasall, papHbie ocHoBanus. [lostoMy oum uMeror
onuHakopyio muomans. [Toka Bece Hier npexkpacHo. Ecau 6ul
co croponsl ConHua He JieficTBoBalo HHKAaKHX CHJI, TO 34 pab-
Hble MPOMEXKYTKH BpeMerH ONHCHBaJHCh Obl paBHble MJolila-
mi. Ho Connue zeiictsyer Ha naaHery. Ha orpeske 1—2—38
Congilie NPUTATHBAET N1aHeTy, IPHYEM HalpaBJieHHe CHIIb! NIPH-
TspKeHHS [ocTeneHHO MeHsieTcsi. YUrobbl NONYyYHTh Xopolee
NpHGAIDKEHHe, BO3bMEM CpelHee ronoxeHHe 2 H CKaXeM, 410
Bech S(QEKT MPHTSLKEHHR HA OTpeske [—3 CBOIMTCA K OTKJIO-
HEHHIO NJaHeTsl Ha HEeKOTOpOe paccTOsiHHE B HanpaBleHHH JIH-
uun 2—S8 (puc. 15).

\ Pabueie
Bercomst

Dowee conolfarue S-2

Puc, 15

D10 03HAuAET, YTO TeJO ABMTaNOCh Mo JHHHH [—2 | npo-
JO0MKaN0 Gbl ZBMraThes M0 Hel, ectH OBl He OBLIO CHIIBL, HO
nputsikenne ConHua 3acTaBjiseT TeJO ABHraTbesl MO JIHHHH
2—S8. Takum obpasoM, IBHKeHHe Tesla Ha c/eNyIoleM OTPEsKe
CKJaJIEIBAETCS M3 TOro, Kak MaaHeTa JABHrasach OBl CaMOCTOR-
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TeJbHO, H M3MEHeHHs, KOTOpoe MpOH3OLLIo MoX AeHcTBHeM
Connua. IlosTtoMy nnanera nmonafaeT He B NoJdoxeHue 3, a g
nonoxenne 4. Teneps MBI cpaBHMM NJIOWAAM TPEYTONLHHKOR
23S u 248 M noKaX<eM, YTO OHM paBKbl. ¥ HHX oBliee oCHOBaHie
S§—2. OpHHaKOBel /W y HHX BbicOTH? [la, moToMy 4To Tpe-
YPOMBHHKH 3aKJIOueHBl MEKOY NapaljebHbIMH JHHHAMI.
Paccrosinne ot Touku 4 g0 JuHuM S—2 PaBHO PACCTOSHHIO OT
TOURH 3 o JuHun S—2 (NPOLO/MKEHHON). 3HAYMT, MIOWAAb v
Tpeyrojbuuka S24 takas #e, Kak y S23. Panbiue A nokasan,
yTo TpeyroawHuKn S12 u S23 pasnel no nnomanu. Otcioaa sic-
HO, uto §12=S24. Takum oOpasoM, NpH ABIKEHUH MJIAHETL!
110 opbuTe NJIoOLIA/H, ONHCEIBAEMEIE 34 MEPBYIO H 34 BTOPYIO ce-
KYHIY, PaBHEL 3HaYMT, NYTeM paccy’XIeHHil Mbl HAULIH CBA3L
MeXly TeM (pakToMm, yro cuia HanpasieHa X CosHIy, H Tem
taktoM, gTO Muoiany pasuel. He npaspa om, octpoyMuo? 1
N03aHMCTBOBAJ BLIBOA MPsMO y Hutotona. Bee aTo conepmxuTtes »
ero «Principia»: W cxema, H Jokasarenbcrso. To/NBKO WH(PEL
Ipyrie, TOTOMY YTO OH MOAb30BAJCH DHMCKHMH LH(paMH, a
fl — apabcKuMu.

Bee noxasatensctsa B KHHre HuioToHa GBIMH reomeTpuue-
ckuMH. CeropHs Mbl CTPOHM JAOKA3aTeJbCTBA MO-Apyromy. Mol
JIOKa3biBaeM aHaNWTHYeCKH, [PH NOMOUIM CHMBOJOB. YUTOOL!
NIOCTPOUTE HYXKHBIE TPEYTONLHHKH, NOIMETHTL PABEHCTBO IVIO-
wayed, 7TpelyercA H3oOpeTaTesbHOCTb, Tenepb Mbl HMeeM
YCOBEPLIEHCTBOBAHHBIE METOAH! aHansa, Gonee GBICTPHE H
spexTupHEe. 1 XOWy mnoKasaTb BaM, KaK 3TO BBILISAMT B
0003HadeHnsAX GoJiee COBpeMEHHON MaTeMaTHKH, rae IS NoKa-
3aTe/IbCTEA HYXKHO JIMIIb 3alHCATh HECKOJIbKO CHMBOJIOB.

Mgl GyneM roBOpHTb O OLICTPOTE H3MEHEHMSI NJIOHIAAH M
o6osnaumm a1y Benuumnny uepes A («A c touxoits). Ilpu noso-
pote pajuyca IUloulanb H3MeHseTcs, H GBICTPOTa ee H3MeHe-
HHS — 3TO COCTABJSIOULAS CKOPOCTH, MEPeHJHKYIsApHas pa-
AHycy, yMHOXeHHas Ha paauyc. Muaue roops, 3To paceros-
HHE 110 pajuycy, YMHOXeHHOe Ha CKOPOCTb, T. €. Ha BhlcTpoTy
H3MeHEHHS] PacCTOSHUS:

A=rxr.

CnipociM ce6s: MaMeHsleTcsi Al cama CKOPOCTb H3MEHEHHS
miowann? 3akoH Kennepa roBoput, uto cKopocTh H3MEHEHHS
IJIoWa K He AoMKHa MenstTbea. [lostoMy mul muddepennupy-
€M HalHCaHHOe PABEHCTBO, a TYT Bech (JOKYC B TOM, YToOH I0-
CTaBHTL TOYKH B HYXKHBIX MecTax — H Hudero Gosbmie. Taxum
(oKycam Hano HayuMTBLCA: 5TO NPOCTO HaboOp NMPaBHi, KOTOpEIE
Obii  ApuayMaHbl, uToOB OOJErYyHTHL JoKasaTelLecTBa. Meui
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nuieM 0 . - -
A=rxr+rxr=rxF/m.
INepBoe chiaraeMoe — 3T0 COCTABJASIOLIAA CKOPOCTH, HNeplieH-
IUKyAspHas camoft CKOpOCTH. Ono pasHO HyJIIO — CKOPOCTH
panpab/iena BAOJb CaMoH cebs. ¥Ycxopenne r — 3To BTopas
fPOH3BOJHAS T, T €. MPOHSBOLHAS CKOPOCTH. Ona papsa cure,
jiejedHoil Ha Maccy.

S10 ©3HAuaeT, 4To CKOpPOCTh H3MeHeHHsl CKOPOCTH H3MeHe-
4is DUIOAZH €CTh COCTABMRIOUIAA CHIILI, HanpaBJeHHas MOx
ApAMBIM YIJIOM K pPafHyCy. Ho ecnn cuiia HanpaBneHa no pa-

nHYCY,
rx Fim=0,

kax yTBepxaa HBoToH, To noj MpsiMLIM yIioM K papHycy oHa
He JZieHCTBYeT, @ 3HAUUT, CKOPOCTb M3MEHeHHs IJOUlafH HE
H3MEHSeTCs:

A=0.

Msl BuAHM, KaKk MHOTO HaM JaeT aHa/lu3 NpH MOMOULH CHM-
poJioB. HetoTor Gonee Wiy MeHee YMeJl 3TO je/aTh, TOJNBKO B
HECKObKO ApYrHX ofosnauennsx. Ho ou npepnoyes reomer-
pHUECKie JOKa3aTeNbCTBa, CTPeMAchb K ToMY, yToOK  JTIOAM
MorJH fpotecTb ero crath. Os cam usobpen ucuncienne Gec-
KOHEYHO MajlbiX, KOTOphIM fi BOCMIO/Ib30OBAJCS BO BTOPOM A0Ka-
3aTelbCTBe.

D10 Xopoilas HILIIOCTPALMS B3aHMOOTHOLIEHHH MeXLy Ma-
TeMaTHROR u dusuxoil. Korza B dusuke npofneMa oxasbiBaer-
Cfl TPYAHOM, MBI MOXeM Sal/issHYTh K MaTeMaTHKaM — BAPYT
OHH y3e BCTpedasHch ¢ TAKHMH BOMPOCAMH H HMEIOT roToBLIe
criocobll fokasatenscrea? Ho Moxer okasathes, YTO OHH 3THM
elile HE SaHWManMchb. lorja HaMm TPHAETcs camuM H300pecTd
[IOKA3aTeNbCTBA H TI0TOM NepefiaTh UX MaTeMaTHKaM. Kawpi,
KT0 paccykjaer o ueM-HHOyIb TOuHO, MOKA3hBaeT TeM CaMbiM,
KaK "eloBek MEC/IHT, H eciii NpeJcTaBHTh ero pacCy’KAeHH:A B
ofileM BHjie M mepesaTh MaTeMaTHKaM, TO OHH BHECYT €ro B
CBOM KHMFM B KauecTBe pasje/ia maTeMaTuku. Marematunka —
3T0 NyTh, N0 KOTOPOMY Mbl NepPeXOJiHM OT OAHOI! COBOKYNHOCTH
yTBepapenmit K gpyroii. M oHa, oueBHIHO, NoAesHa B (u3iKe,
HOTOMY 4TO FOBOPMTB O BelllaX Mbl MOXeM flO-pasHOMY, d MaTe-
MaTHKa MO3BOJISET HaM BHEISCHMTH CllelcTBH#, aHaJlH3HpPOBaTb
CHTYallMH H BHIOH3IMEHATL 3aKOHLI, yrolOkl ¢cBA3aTH pasHyHbIE
yrBepHIeHus. B obliem GuanuK 3HaeT oderb Mano. OH TOIBKO
JIOVKEH HOMHHTH TpaBHia, KOTOophle MO3BOJMAIOT MepCXOfHTs
OF OfiHioro K apyroMmy, uGo Bee 3TH pas/iMuHble yTBEpPHIenHs O
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papeHCTBe HHTEPBAJNIOB BPEMEHW, 0 CHJe, HarpaBleHHoll Mo
paguycy, H T. A. TeCHO CBS3aHHl JIOTMKOI.

Tyt Bo3HHKaeT HuTepecHblit Boripoc. CymiecTByerT JH KaKasi-
HHOYJb OTNpAaBHAas TOHKA AJis BCeX HALIMX BHBOXOB? Cymect-
BYET JiH B IPHPOJie TaKoH MOPSLOK, KOTOPLIil n03BoJisdl 6kl Ham
TOBOPHTb, uTO OJHA COBOKYNHOCTbL YTRepxIeHuli — Gonee
dysjiaMeHTanbHas, a Jpyras npejcragaser coboil ee creicT-
BHe? Bo3Mmomuel fBa Barasja Ha MarematHry. [as ynobersa
OIIMH H3 HHX f HA30BYy BaBHJIOHCKoH TpanpHuMeil, a Apyroii —
rpeveckoil TpamuuMeil. B BaBHIOHCKHX IIKoJaX MaTEMATHKM
YYeHHK pelllan OTPOMHOE MHOXeCTBO TIPHMEPOB, NOKa He yJaB-
nHBan obiero npasusa. OH nogpobHo 3HAN reOMETPHIO, MHO-
¥eCcTBO CBOHCTB Kpyra, Teopemy Iludaropa, dopmynst ans
nnomaziell KBaipaToB M TPEYroJbHHKOB; KpOME TOro, CyLlecT-
BOBaJIH HEKOTOpHLe crioco0bl BHIBOAWUTE OHO M3 Apyroro. Hme-
JHCh YUC/IOBEIe TAGNHLEL, TIPH MOMOLIH KOTOPLIX MOXHO OBL10
pemarb cnoXKHLe ypasHenus. Bce 6B10 noaroToBsaeHo HJs
Tore, uTodbl MpoMsBOAHTL BhKchewusi. Ho Epkaun obuapy-
#HJI, YTO Bce TeopeMbl FeOMETPHH MOXKHO BEHIBECTH H3 HECKOJb-
KHX TIpOCTHIX aKcuoM. BaBunoHckuii mojgxon — fu Haspan 6wl
€ro BaBHJOHCKOH MaTeMaTHKOH — 3aKJiouaercss B TOM, 4YTO
Bhl 3HAeTe CaMhle PasHble TeopeMbl, MHOTHE CBASH MEXIY HHM-
MH, HO He OCO3Ha€eTe /10 KOHLa, YTO Bce OHH MOTryT ObiTh BHIBELE-
Hul M3 Habopa akcuoM. Camasi ke coBpeMeHHasi MaTeMaTHKa
JieJiaeT YTop Ha aKcHOMY H [OKasaTelbCTBa, HCXOHSA M3 OueHb
UeTKHX COIMAIUEHHH O TOM, YTO MOMKHO M Y70 HEJIL3fl CUHTATH
axcHoMami. CoBpeMeHHasi TeoMeTpusl GepeT aKCHOMEL, Toxo6-
Hhle eBKJIMIOBBM, HO HECKOJBKO YCOBEepIIeHCTBOBAHHEE, H
BLIBOIMT M3 HHX Bce ocTanbHoe. HanpuMep, TakHe TeopeMbl,
Kak TeopeMa [ludaropa (cyMMa KBagpaToB KaTeToB MpsiMo-
YToJAbHOTO TPeyroibHHKAa paBHA KBafipaTy THIOTEHY3H), He
6ynyT akciomamu. Ho Bo3aMoXHo H ipyroe nocTpoeHHe reoMeT-
pHM — Tak, HanpuMep, B reoMeTpuu Mexrapra teopema Iluda-
ropa fABJAETCs aKCHOMOH.

Hrak, npexne Bcero MH NOMKHEL COTMIACHTBCH € TEM, 4TO
Iae B MaTeMaTHKE MONHG OTNPABNSATbCS OT pPasHEIX MCXOM-
HHX mionoXenuid. [TockoneRy Bee Teopembl CBfisa®Bl LPYT C
JPyroM JIoTHKOH, Helb3sl CKas3aThb, YTo TaKHE-To YTBEPHKIEHHS
MBL CuMTaeM OCHOBHLIMH aKcHOMaMM, HOO €c/lH BMeCcTo HHX
BaM NpelNoMaT ApPyrHe aKCHOMEL, TO H N0 HHM Bhl CMOXere
HOCTPOHTH BCIO FeOMeTPHIO. 3TO NOLOGHO MOCTY, COCTaBJeHHO-
My H3 OJMHAKOBHIX cekumil. Ecan o paspanurcs, pul Moxere
BOCCTAHOBHTL €r0, COeHHHB ceKuud B apyrom nopsnke. Ce-
TOIHAWHASA MaTeMaTHYecKasl TPAAHLHS COCTOMT B TOM, 410 Ge-
PyT ONpeAe/IEHHBIE HACH, KOTOPLIE yCJOBH/IHCh CYHTATh aKCHO-
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MaMi, i HCXOJISi M3 HIX CTPOSIT BCE 3/iaHKe. Eecnu e cienosath
BABITOHCKOH TPAAHUMH, TO Mbl CKAXeM: «5l 3Hal0 TO, A 3HAK
5T 1 KaK Gy/To Obl 3HI0 BOT 3T0; OTCIO/a 51 BHBOXY BCe 0CTadlb-
soe. Moxer GbiTh, 32BIPa 5 4TO-TO 3a6yay, Ho 4T0-TO A GyAy
NOMHHTE # 110 9THM OCTaTKaM CMOI'YT BOCCTAHOBHTL BCe 3aHO-
50. 51 He oueHb XOPOLIO 3HAI0, C HEro s IO/IKEH HAuaTh H ueM
womuTh. HO B TojoBe Y MeHsi BCErAa JIOCTATOMHO CBejeHHH,
taK uTo echu 5 3a6yly UacTb M3 HMX, TO BCe PaBHO CMOTY 3T0
BOCCTAHOBHTB?-

Toxa3uiBasi TEOPEMBI, HEBHIIOJAHO KaXbifl pa3 HauuHath C
aKcuoM. B He CHIBHO MpeycrieeTe B FeOMETPHH, ec/li cTaHeTe
JIOKa3LIBATH BCAKOE TOJIONeHHe, KaXblii pa3 oTfpaBfsisich OT
akcuoM. KoHEeUHo, ecu Bhl pacniofiaraeTe oflpeleNeHHBIMH CBe-
JIEHHAMH B TEOMETPHH, TO BCErJd CMOMeTe BRIBECTH M3 HHX
Koe-qTo ellle; HO Topasjio BhirojHee noctynaTh uHaue. Jlopora,
KoTopasi HauuHaeTcsi ¢ BGopa HaHNyullHX aKcHOM, He Beerja
Kparuaiiimiasi aopora K uei. B ¢usuke HaMm HyxeH BHIBHIOH-

cKuit MeToj, a He Tpedec-
kuit. [locrapatoch 0GbACHHTD A ,O\ G
floyeMy. o
[lpy €BKJMAOBOM MOAXO- Yook b4
Je Hawa 3aaaia — nopod- \\ \ ,/
paTh KaK MOXHO Gonee HE- M7/ 20
shie H BaXHbIe aKCHO- a%ﬁ:___j

mbl. Ho oTHOCHTE/1bHO THATO-
TeHus, HanpHMep, ML MOTJIH Puc. 16

Obl cnpocHTb cebs: Kakas

aKclHoMa Jyuille — o TOM, YTo CHJIa HafpasJieHa K LeHTPY, HIH
0 TOM, YTO 32 paBHbIE FIPOMEXKYTKH BPEMeHH ONMCLIBAlOTCS paB-
Hble naomaau? Ecan s 6yny HCXOAHTh M3 TOTO, KAKOBhI CHJIEL
TO CMOTY paccMaTpHBaTh CHCTEMY, COCTOSILLYH0 M3 MHOTHX
Te/l, OpOMTHL KOTOPLIX yIKe He ABJSIOTCA SANMIICAMH, TOTOMY
47O cHioBas opMyIHPOBEKA TOBOPHT MHE O B3aHMHOM TNpHTH-
MEHHH 3TUX Tea. B sToM cayuae TeopeMa o paBeHcTBe fJIoILa/el
HecripaseyBa. [103ToMy MHe KaXeTcs, uTo aKCHOMOM J0/IKeH
ObITb HMenHO 3akeH cuil. C apyToil CTOPOHLI, IPHHLMIT PABeHCT-
Ba Minomazeit MoxHo chopMynHpoBatk B Brje Gonee obuleil Teo-
pevel gas MHorux Tea. Osa JoBONBHO CJio¥KHa H COBCeM HE
TaK Kpacupa, KaK NEpBOHAYAJIbHOE YTBepKIEHHE O PaBeHCTBe
IIoWa/ell, HO, HeCOMHEHHO, SIBJSeTCs ero nopoxaenHeM. Pac-
CMOTPHM cHCTeMy MHOTHX TeJl, B3aHMoAeHCTBYIOUMX JpPYr
¢ apyrom, Hanpumep [Onutep, Catyps, Cosnue, MHOMXECTBO
3Be3J, W, rans Ha HUX U3J1anH, CIIPOeKTHPYEM CBOIO CHCTEMY Ha
lockocTb (puc. 16). Tena nsuKyTes B pasHbIX HanpaBJIEHHAX.
Bossnvem B kauecTBe LeHTPa npPOH3BOMBbHYIO TOUKY H MOACYH-
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TaeM, KaKykio MIoWlaib ONHCLIBAIOT pajnychl, NpoBefieHHLe W3
1LeHTpa K Kaxzaomy Teay. Ilpu stom Gysem yuuThHBaTh Maccy —
ec/id Y OJHOrO Tena Macca BABoe Goablie, 4eM y Apyrore, 7o
COOTBETCTBYIOLLYIO Tiolllanb GyneM YMHOKATb HA 1Ba. 1aKk Mbi
NOJICYHTAeM Bece MJIOLLAZMN, OnNHCHIBAeMble pajMycami, a 3aTem
CHOXUM HX MpolopUHOHANBHO COOTBETCTBYIOWHM Maccawm,
Takas cymma naowadett He OyOent USMEHAMbCA CO SPeMEHEM.
Oua HasHBaeTCH# MOMEHTOM KONHYeCTBa ABMAKEHHS CHCTEMb,
4 3aKOH — 3aKOHOM COXPaHEHHS MOMEHTa KONHYEeCTBa JBHM(e-
ausi. «CoXpaHesue» 03HauaeT BCero-HaBCero, 4T0 BeJIHUMHA He
U3MEeHSEeTCH.

Bor onHo H3 crencTeHil 5Toro 3aKkoHa. BooGpasuM MBOKeCT-
BO 3Be3jl, KOTopble COMDKAIOTCS APYT C ZPYroM, uTobul obpaso-
BaTh TyMaHHOCTb Mim ranaktiky. Chauana omd pasbpocanti
OueHb lalleK0 OT IEHTPa. 3Be3jibl MeJleHHO JBHKYTCH BOKPYT
Hero, H PajMychl OMHCHBAIOT onpeaenennsie tuiomank. [lo Me-
pe ux cOMMMKeHns paccTOfiHHA Jo LeHTPa COoKpaulaores, pa-
JHYCH YMEeHBLIAIOTCs, H, 4YTOOLI OMHCATh MPEXHIO MIOUaib,
383kl BLIHYMKZEHH ABHraThcsi ropasfio Oklictpee. Takum of-
pasoM, cOnKasich, 3ees/ibl BpamarTes sce GblcTpee u GBICTPee.
Stum (npubimsHTeIbHO) H 0ObscHAeTes (opMa cnupaibHBIX
tymanHocTell. To e camoe NpoHCXeOMT, Korja Qurypucr
KpyTutcsi Ha apay. OH HaunHaeT, OTCTABMB HOTY, H Bpauiaer-
cfl MelJICHHD, a onyckaa Hory, Kpytures Ouictpee. Korna
HOTa BHTSIHYyTa, OHA ONUCHIBAET 33 CEKYHAY OlipeieleHHYo
mnomanb. OnycTHB ee, QUIYpPHCT] AoM#eH BPaLlaThCH TOPasfio
OrlcTpee, uToOBl omucaTh Ty Xe camylo naowans. Ilpaspa, s
JoKa3HBan 370 He AJf JUOAEH — OHH MOJbL3YIOTCA MYCKYJb-
Holl cHJiol, a He cunoll Tarorenus. Ho 3akow crnpapeisus i
AJISi CIOPTCMEHOB.

Tyt Mbl npuxonuM K uHTepecHo# mnpobieme. 3adacTyio M3
YACTHOTO 3aKOHA (PU3HKH, TAKOro, Kak 3aKOH THLOTEHHS, MOX-
HO BBIBECTH NpHHIMN ropasfo Gosee ofuiuii, ueM cavo copep-
KaHye uacTHOro 3aKoHa. B maTeMaTtHke 3Toro He GbiBaer;
TeopeMbl HE TMOSIBJAAIOTCH TaM, rie HX He oxupaior. [loscany
npuvepoM. Ecnu B KauecTBe nocrynara QH3HKM MEL B3AnH Gb
3aKOH PaBEHCTBA TJIoWajel LISl CiJl TANOTEHHRA, TO Mbl MOrJl
Obl BHIBECTH 3aKOH COXPAHEHMs MOMEHTa HMITYJECA, HO TONBKO
ISt CMJ TsroteHHsi. A HA onuTe M OOHapyMMHBAEM, uTO
3aKOH COXPaHeHHR MOMeRTA pacnpocTpanserca sa Gonee mpo-
KHil Kpyr siBAeHnH. HbIOTOH NpUESA Apyrie HOCTYAATH], H eMy
yaanoch ModayunTh NIPH HX nomoltn Gonee ofuail 3akoH coXpa-
HeHMs MomeHTa MMmnyJabca. [lyers mocrynars HeoroHa HeBep-
gil. HeT HMKakHX cHJl — BCe 3T0 Yenyxa, YacTHLLl He HMEIOT
opbuT M T. 5. Tem He MeHee BHIOH3MEHEHHHIH NPHHIMI pa-
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pescTBa IWioLlaziell M 3aKOH COXPaHeHWs MOMEHTa ClpaBe/H-
pH. Ous PaclpoCTPAHFIOTCS HA JIBHIKeHHe aTOMOB B KBAHTOBOH
MexaHHKe H, HACKOJIbKO HaM H3BeCTHO CerojHs, BIOJIHE TOY-
JiL. Mbl 3HaeM 3TH OOllie NPHHUMIL, KOTOPHIMH NPOHH3aHbI
cambie passbie 3aKoHE. Ho e Mbl Gynem cMKoM cepbesHo
OTHOCHTHCS K MATEMaTHYECKMM JIOK23aTe/bCTBAaM W CuuTarh,
4TO OIHO CHPABEATHEO TOJIBKO FOTOMY, 4TO CHPaBeAHBO DY~
roe, T He CMOMEM MOHATH CBA3H MEX/y Pas/MYHEIMH OTpac-
JisiMi (UBHKH. B TOT Jienb, Korlia PH3HKA CTAHET NOMHOH H Mbl
Gyjiem 3HATH BCE ee 3aKOHEI, ML, BeDOSITHO, CMOMEM HauMHATh
¢ @aKcHOM, M, HECOMHEHHO, KTO-HHOYZb NpHAYMaeT, Kak MX
BLIGHpaTh, 4T00bl H3 HUX MOJY4YHTb BCE OCTANbHOE. Ho noka M
He 3HaeM BCeX 3aKOHOB, N0 HEKOTOPLIM H3 HHX MOXHO yraibl-
paTh TeOPEMLI, KOTOPLIE ellle He HMEIOT NoKasaTesbeTB. UTobsl
noHuMaTh DH3HKY, HeoOX0AHMO CTPOroe paBHOBECHE B MBICTSIX.
Mul Jo/KHE JepXaTh B TO/IOBE Bece pasHoobpasHbie yTBEpiK-
JIeHNs ¥ NOMHEHTb 06 HX CBA3RX, MOTOMY YTO 3aKOHEI YacTo Mpo-
CTHpAIOTCS Jlanbllie CBOMX jokasaTtesbers. Hajobroer B sTom
oTnazer ToNbKO Forna, Korja 6y1yT H3BecTHE! BCe 3aKOHHL

Bo BsauMooTHOIIeHHSIX (H3HKH H MaTeMaTHKH HMeeTCs
ellle OflHA HHTepecHas uepTa: MaTeMaTHKa [03BOJSET NOKA3aTh,
4yT0 B (PH3HKe HCXO[s M3 Pa3HLIX TOUEK 3PeHHs MOXHO NPHHTH
K OAHHM M TeM e BhiBojaM. JTO H NOHATHO: eCJIH y Bac €cTh
2KCHOMBI, TO BMeCTO HHX BhI MOMKETE BOCHOJbL30BATbCH HEKOTO-
pbIME TeopeMami; (H3HYecKHe ¥Ke 3aKOHH MOCTPOEHEl TaK Jie-
JIMKATHO, 4TO HX Pa3/iHuHLle, XOTS H SKBHBa/leHTHbLIE HOPMYJIH-
POBKH KaueCTBEHHO OTJIHYAIOTCS. ITHM OHH M Ji0GonbITHLL s
npuMepa si copMysNHpYIO 3aKOH TACOTEHHS TpeMsi Pa3HLIMH
cnocobami. Bee oHM cOBeplieHHO SKBHMBAJIEHTHEL, HO 3ByuaT
O4eHb HECXOMe.

[leppasi GopmynHpoBKa — 5T0 KOr[a CHIE MEXY TelaMH
OHHCHIBAIOTCA ypaBHeHHeM, KOTOPOE 5 MPHBOINHMJ BhILLE:

FGiE.

Kaxnoe tenio, «yanap», uto Ha Hero sieficTByeT cuma, YCKOpPSi-
eICH, 7. €. M3MeHsiET CBOe JBHXKeHHe Ha onpejesieHHYI0 BelH-
HHHY 3a ceKyHzny. D10 obuuHas opMyJMpOBKa 3aKoHa, 5 Ha-
30BY ee HBIOTOHOBOH. Jta (JOPMYJIHDOBKa FOBOPHT, YTO CHJa
SABHCHT OT 4€ro-T0 HaXOJALLEroCs Ha KOHEeYHOM DACCTOSHHH.
OHa ofnanaer tak HA3LPBaeMBM CBOCTBOM HEJIOKATBHOCTH.
CI'{JIE. JeficTBYIOWas Ha Npe[MET, 3aBHCHT OT TOTo, HACKOJIBKO
YAaslen oF Hero npyroii npeiMer.

~ Bam, sosmokro, He nonpasuTes MuCab 0 fieficTBMM Ha pac-
CrosinmH, Otkyna MOMeT y3HaTh HApelMeT, YTO MPOHCXOLHMT
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prancke? Hy uto K, uMeercs apyroii cnocof cpopMyAHPOBATH
3aKoH — OYeHb CTpaHHb. OH ocHOBaH HA TIOHATHH MOJA.
OGBACHHTD €r0 TPYNHO, HO # TMONHTalock HaTh BaM Xors Ol
npHOAH3UTENbHOE TIpeAcTaBAeHRe. 3BYUHT OH COBCEM MO-APY-
romy. B kammoil Touke npocTpaHcTBa MMeeTcsl HHCIO (HMEHHO
4HCJ0, & He MEXaHH3M: B TOM-TO H Besi 6e1a ¢ (Pu3HioH, 4To oHa
pomxHa OBiTh MaTeMaTHYECKoi), 1, Korja Bbl nepeXoalTe C
MecTa Ha MecTo, 3To 4MC/io Meusiercss, Eciu B KakoH-To Touke
NpoCTPaHCTBa [OMECTHTD MpeAMeT, To Ha Hero Gyner peiictso-
BaTh CHJa B TOM HanpaBlieHHH, B KOTOpPOM OLICTpEE BCero H3-
MeHsieTCHl 3TO0 uMClo (A JaM eMy oOLuHoe Ha3BaHHe — MOTeH-
1Hal; cisa JelicTByeT B HampaBjexnH OBICTpeililerc lismeHe-
Hus noTeHumnana). [lasee, cHia OporoplMoHaibHA TOMY, Ha-
CKONbKO OBICTPO H3MEHAETCH MOTEHNnAl MpH HepeMElleHH 13
oJHOIT TOUKM B IPYry10. 3T0 TONRKO 0fHa YaCTb (OPMYJIHPOBKI,
H e€ He/loCTaTo4Ho, NOTOMY 4YTO f €lie He CKa3aJ BaM, KaKk HMEeH-
HO H3MeHsieTcs roTeHnHan. $ Mor Obf CKa3aTh, YTO MOTEHLHAN
H3MeHsieTcst ofpaTHO MPOTNOPIMOHANBHO PACCTOAHHIO OT KaM-
JIOTO Tesla, HO TOTJa Mbl CHOBA BepHyJHCh OLl K TIOHSTHIO O
JeiicTeHH HA paccTosiHHE. MoXHo copMynHpoBaTh 3aKoH Io-
ZLpyroMy, cKkazas: HaM He Haj0 3HaTh, YTo NPOMCXOJHT 3a mpe-
JelaMil MaleHbKoro mapuka. Ecsam Bel XoTHTe 3HaTh, uyemy
paBeH ToTeHHUan B LIeHTpe, CKAXKHTE MHe NPOCTO, KaKOB OH Ha
TIOBEPXHOCTH CKOJIb YTOJHO MaJioro mapuka. BaM He Hajio cMoT-
PeTb BOKPYT WIapHKa, CKamHuTe JHIIb, KaKOB MOTEHIMAN Tlo
COCeACTBY C HHTEpecyromeH Bac TouKoil H KaxkoBa Macca Iapi-
Ka. [IpaBuno takoso. [loTeHnyan B LeHTpe paBeH cpeaHeMy mo-
TEHIIHANY Ha NOBEPXHOCTH WIapHKa MHHYC noctoanHas G, Ko-
Topasi Oblla B TIpeBIAyLleM YPaBHEHHH, MojellenHas Ha YI-
BoeHHEIH pajMyc mrapuka (o6o3HAauMM ero uepes a) H yMuo-
JEHHAs Ha Maccy [IapHKa, €C/IH 1IapMK JOCTaTO4MHO MaJ:

[lorenuan B LEeHTpe —
=Cpeaunil noTeHUHANA Ha c(j)epe——g—axMacca cdeph.

Kak Bunmte, 3T0T 3aK0OH OT/lMYaeTCs OT fpenrgyiiero, H6o
OH TOBOPHT HaM, YTo NMPOHCXO/WT B HEKOTOPOH TOuKe, €ClH H3-
BECTHO, YTO NPOHCXOAMT PsjoM ¢ Heil. HbloTonosa *e dopmy-
JHPOBKa MO3BOJsIeT CKa3aTh, YTO MPOMCXOAHT B J@HHLIH MO-
MeHT BPEMCHH, eCJIH MHl 3HaeM, YTO NPOHCXOAMT B MpPeabiyLiLiii
MomenT. Bo BpemeHu oHa nepeBOoIMT Hac NJaBHO OT MOMeHTA K
MOMEHTY, HO B NpPOCTPAHCTBE 3aCTaBnsfeTl CKakaTb H3 ogHOro
Mecta B apyroe. Bropas (opMynHpoBKa JokadbHa H Bo Bpe-
MEHH, H B NpPOCTPAHCTBE, MOTOMY YTO OHA 'OBOPHT O COCEINHHX
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roukax. Ho B MaTeMaTHuecKoM cMbicsie ofe (POPMyJHPOBKH
SKBHBAJEHTHBL

CyluecTByeT €le H TpeTbs ()opMy/THPOBKA, OCHOBAHHAs Ha
KauecTEeHHO HHBIX NOHATHSX. Ecii BaM He HpaBuTCs HeficTBHe
Ha PACCTOSTHIM, TO 5l IOKA3AN BaM, KaK X
MoskHo Ge3 Hero oboiitHes. Teneps 7
nam BaM (opMy/THDOBKY, KoTopas B
(puniocodcKoM CMbICTIE [TPFMO IPOTHEC-
nonoxua npeasuayied. TyT nam He
HY2KHO EPeXOAHTbL OT MOMEHTA K Mo-
MEHTy, OT TOYKH K TOUKE; Mhl OfH-
[meM Bee cpasdy, LeJHKOM. [yers v Y
HAC UMEeTCs HECKOJIBKO HACTHIL M BLI Pue. 17
JKeJaeTe 3HaTh, KaK OIHA H3 HUX IMe-
pemelllaeTcs M3 0JHOrO MecTa B Apyroe. BooBpasum Bee Bosmoxk-
Hble OyTH epexoaa U3 OHOro MecTa B APYToe 3a jlanHkil oTpe-
3ok Bpemenn (puc. 17). Cxaxem, uacTiIla IOMKHA NepeliTh u3
Touky X B TOUKY Y 32 4ac u BBl enaeTe 3HaTh, M0 KaKOMY
nyTH OHA MOer Jpuratbes. Bul poobpaiaere BeeBO3MOMHLIE
KpHBBIE M JIIsl KaX 108 KPHBOH fONCHHTHIBAETE OMNpele/eH Y0
pequaiHy. (51 He Xouy paccKashlBath, KaKafi 5TO Be/IWYHHA,
HO JJifl TeX, KTO O Heil HacJblliaH, HallOMHIO, 4T0 /J15] KaX10r0
NyTH OHA pPaBHA CPelHeMY 3HAYEHHIO PA3HOCTH MeXy KUHETH-
yecKOH M ToTeHIManbHOH sHeprueii.) Ecnn BH moncuuTaere
STy BEJHWHMHY JUTS OJIHOTO NyTH, a 3aTeM IJsi APYTOro, TO ANS
pasubIX myTeif nonyuute pasuuie uucaa. Ho omue w3 nyreii
JlaeT HauMeHbllee BOSMOXKHOE UMCJIO — MMEHHO STHM MyTeM H
BOCHoNb3yeTcs Ha camoM aene yactunal Tenepb Mbl onuchiBaeM
JielcTBHTeIbHOE  IBHIKEHHe, SMJHAC, BLICKA3HIBAsl HEYTO O
KpHBoH B nenioM. Ham He HyXHO AyMaTb O NMPUUYHHHOCTH, O
TOM, 4TO vacTHLIA HYBCTBYET ﬂpHTH}KEHHE H JBHHeTcH B corna-
CHHl ¢ HHM. BmecTo sToro Mul roBopuM, uTO OHa pasoM «OOHIO-
XUBAeT» BCE€ KpHUBHE, BCe BOSMOMCHBIE MYTH M pellaeT, KaKoii
BLIOpaTh. (BuiGupaer ToT, Ans KoTopero Hailla BelMYHHE —
MHHHMaJBHASA )

Bor BaM npumep, CKo/IBKO NpeKPAcHHX crocoGoB cymecT-
BYET 1151 onucanus npupontl. Ecau nam rosopsr, Yro B [lpu-
POl 0MKHE TOCHOACTEOBATh TIPHUMHHOCTD, BH MOX€Te B3fATh
HbBIOTOHOBY (JopMyNMpOBKY; ecnu Hacraumsator, uro [lpupona
AoMKHA ofnanath cBONCTBAMM NOKanbHOCTH — K BallliM YcC-
Jiyram BTopas hopMyJIHPOBKA; ecau e Bac ybeauau, uro [Ipu-
POLY HYMHO onuCHBATL TPH MOMOIUM MPHHLHNE MHHHMYMa,—
ﬁt_apt«l're Tpereio. Kakas e W3 HuX npasHabHa? Eciu onx Marte-
MAaTHYECKH HepaBHOSHAYHEL, €CJH M3 HUX BHITEKAIOT pasHbie
CAEACTBHS, TO HAM OCTAETCS JHLIbL BBIACHUTD HA SKCIEpHMEHTe,
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kak uMenHo nocrynaer Ilpupona. K nam Moryr nonoiitu mtonu
H 3apecTH (uiocodckuil crop, 4To oHA HM HpaBHEcH Gonbile,
yeM Jpyras; HO ONHWT HAyuWJ Hac, WT0 B NpelCKasadHH ro-
crynkop ITpuponst dunocodexne npenuyBcTBHs He ONpaBibl-
Batorcsi. Mu npocto LoMKHE! NpeacTaBuTh cefe Bee BOSMOXK-
HOCTH M 3aTeM Bce MX nepenpobosatb. Ho B ToM ciyuae, c
KOTOpOM Ml cefiuac IOBOPMJIM, BCE TEOPHH COBEPLIEHHO 3KBH-
BaneHTHuL. C TOUKH 3peHHsi MaTeMaTHYEcKoH Bce 3TH TpH (op-
MyJHPOBKH — HBIOTOHOBa@, JIOKa/lbHasi ToMNeBasi H NpPHHIKI
MHHHMYMa — NPHEOAAT K COBEPILEHHO OJAHHAKOBEIM MOCAENCT-
BusiM. Uto e Torna nesare? Bul npoutere B Ji0G0# KHMTE, YTo
MBI He HMeeM TpaBa OT[aTh Hay4yHoe TpeANoYTeHHe oJiHo# H3
uux. M s1o npasna. B HayusoM cumbicnie oHp 3KBHBAJEHTHEL
Her Takoro onwkita, KoTophiii nospoiud Okl HaM CAeIaTsh 3TOT
BHIOOP, MOTOMY HTO BCE CJEACTBHA OfMHAKOBH. Ho ncnxonory-
YECKH OHM pasnuubbl Bo-mepBriX, oHM MoryT HPaBHThCS HIIH
He HpaBHTbCH B dusocofckoM riiaHe; 5Ty GoNe3Hb MOXKHO BbI-
JIEUUTh TONBKO TPEHHPOBKOH. Bo-BTOPHX, NCHXOMOTHYECKOe
pasnHuMe MeXIy HUMH CTZHOBHTCH OCOGEHHO BAMKHEIM, KOF/A2
BHl OTpaBisieTech HA MOHCKH HOBHIX 33KOHOB.

[Nora ¢usKkKa He MoJHA ¥ MHE NbITAEMCS OTKPBITh HOBHIE 3a-
KOHEI, pasyHuHble Bo3MoXHLE (OPMyJIMPOBKH MOTYT MOCHY-
YKHTh NYTEBOAHBIMH HUTAMH K [OHMMAHMIO TOTO, 4TO TPOH30H-
JieT npu apyrux oberosTenberBax. B 3moM cnyuae oHW mcHxo-
JIOTHYECKH He PaBHOLEHHE], KO0 TOJKAIOT HAac Ha pasHbe Jo-
rajiki OTHOCHTEJIbHO TOT0, KaK MOXeT BLIMA1eTh 3aKod B Gonee
obutedl cutyanuu. Hanpumep, Jiininteiin nousn, uTo saexkmpu-
YeCKUe CHTHalLl He MOTYT PacnpocTpaHAThCsl OLICTDee CBeTa.
On pnoranancs, uro sto obwwil npusnun. (IlonobHol urpoil B
AOrajlkH 3aHHMa/lHCh H Mbl, Korja Opasni 3aKoH coxXpaHeHus
MOMEHT2 KOJHUECTBA [BMIKEHHsI H FAepEeHOCH/H ero ¢ OfHOro
uaCTHOTO Cllydasi, A5l KOToporo OH JoKa3aH, Ha BCe SIBJIeHUS
npHPOBL) JilHIITeliH gorafancs, 4To 3T0 ofiiee CBOHCTBO NPH-
POAHL, H B ToM uucje rpaButauMu. Ecau curnanel me Moryr
pacnpocTpanaThea GLicTpee cBeTa, To (POPMYJHpPOBKA, Noapa-
3yMeBaolllasi MrHOBEHHLle B3auMOIEHCTBHS, OuYeHb MJoXa.
Tosromy B oGouieHHOll TeopHH TPaBHTALLHH, CO3AAHHON SiiH-
wrreiinoM, Meton Hbtorona 6e3naznexno cnab ¥ 9yloBHIIHO CNO-
MeH, Torja Kak MeTol fiofiell ¥ NpHHIHI MHHHMYMa TOYHLI H
npocthl. Kakoil M3 mBYX Hpeanoyectb — MHL 10 CHX MoOp He
PELIHIIH.

Ha cavoM jnesie OKa3bIBAETCH, 4TO B KBAHTOBOH MeXaHHKe
HH OJHH M3 HHMX He TOYEH B TOM BHIE, B KAKOM A HX chopMy/IH-
poBan, a caM $akT CYLlecTBOBaHHA NpPHHLHNA MUHHMyMa SiB-
JISIETCS CJIECTBHEM TOI'O, YTO B MHKDOMMpE HacTHUE! NIOYHHA-
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joTcs KBaHTOBOH Mexanuke. Ceituac uausyulluM 3aKOHOM Ham
npencTaBIAETCs KoMOWHa{IM 51 TIDHHIIMNA MHHHMYMa H JlOKajb-
gEix 3akouoB. CerojiHa Mbl lyMaeM, 4To 32KOHLL (PHSHKH JLOJIK-
bl HMeTh JIOKANbHBIl XapaKTep W B TO e BpeMsi COYETaThesl ¢
pPHHEIATOM MHHHMYMa, HO HaBepHAKa MBI STOFO He 3HAEM.
Ecau B cHCTEMe 3HaHHIH TauTCs KaKas-To MOrpelHocTh, HO To-
CcTpoeHa CHCTEMA Ha YAAYHBIX 4KCHOMaX, TO BIIOCNEJCTBHH Bhl
obHapykuTe, YTO HEBEpHA JHIIb OJHA W3 HHX, @ OCTaNbHHe
crpaBelviHBEl; B 3TOM Cllyuae NoTpedyioTes JMib HESHAYHTE! b-
phie niepenenki. Ho eciim Bbl cTpoMu cucTeMy Ha Ipyrux ak-
cHOMaX, TO OHAa MOXKET BCSl Pa3BafINThCs H3-33 TOro, YTO LesiH-
KOM OMMPaeTcsl Ha OfHY-eNHHCTBEHHYIO cnabyio netaab. Mu He
MO¥KEM CKasaThb 3apavee, He MpHOerasd K HHTYHLHH, KaK Jyulle
BCEro CTPOMTb CHCTEMY, 4ToOLl NpHiTH K HOBOMY 3aKoHY. Mel
AOCTOSTHHO AO/KHbBI HMETh B BUAY BCE BO3MOXHEE CrocoOL! OrH-
caHus; No3ToMy (H3HKH 3aHMMAIOTCS BABMJIOHCKON MaTeMaTH-
Koil M yAensioT Mano BHMMaHHMH aKCHOMATHUYECKOMY [10CTpoe-
HHIO CBORH HayKH.

OpHa W3 mnopa3uTeNbHEX oco0eHHOCTeH NPHUPOAB — MHO-
roofpasue BOSMOMHBIX CXEM ee HCTOJKOBaHHA. 3710 o6ycJos-
JIeHO caMuM XapakTepoM HALIHX 3aKOHOB, TOHKHX H 4eTKHX.
Hampumep, cBoiicTBO N0KaNbHOCTH CYIECTBYET TOJBKO MOTO-
My, 4T0 CHsia oOpaTHO NPONEPLHOHANBHA KBaIpaTy paccTos-
gus. Ecnu 660 Tam cToan Kyb, Mb He UMeNH OBl JIOKaJBHOTO
merona. C npyroit cropoHsl, TOT PakT, uTo cHia CBA3aHa ¢ BLICT-
poToli H3MEHEHHH CKOPOCTH, RO3BOJAET 3aMHCHBATH 32KOHHL,
AOAb3YsCk NpUHIIMIOM MuHHMYyMa, Ecnu 6H cuna, nanpumep,
OLLIa nponopLHoHaibHa caMoil CKOPOCTH TePeMeilleHHs, a He
YCKOpeHuio, 10 3To 610 Obl HEeBO3MOXKHO. CTOMT cHsbHO U3-
MEeHMTE 32KOHLI, M Bbl OOHADYMKHTE, HTO YHC/IQ BOSMOMKHBIX
(opMynHpoBoK cokpatHiock. Mue 9To Beerza npencrasasiioch
Sarajkoii. 5l He moHMMalo, NOUYEMY ApaBHJIbHLIe 3aKOHH (H3H-
KH JIONYCKAIOT TaKOe OFpPOMHOE KONHUECTBEO PasHbIX GopMyJiH-
PoBoK. OHu noXoXM Ha KPOKEeTHBI Miap, KOTOPHI MPOXORUT

€pasy yepes HeCKONBKO BOPOT.

Hakoren, s xoten 6u cienarh Heckoabko Gosee oOmMX 3a-
MEYAHMH 0 cBA3H MaTeMaTHKH ¢ (uaHuKoH. MaTeMaTHKM HMEoT
LeJI0 TosIbKO €O CTPYKTYpPOl paccyjeHHii, H UM, B CYIIHOCTH,
Gespasnuuno, o yeM ouy ropopar. MM name we HyKHo 3HaTh,
O'HeM OHM rOBOPAT, WJH, KaK OHW CaMH BHIPaXKaloTCs,— MC-
THHHLL M nx yteepspenns. O6bacHio noyemy. Bur dopmynn-
Pyere agcuomn: «To-ro ¥ To-T0 OOCTOMT T2K, a TO-TO H TO-TO
eﬁcrowr TaK». Yro panbme? Jlansile MOXHO 3aHMMaTbCH Jio-
THKOH, He sHas, uTo 03HAYAIOT C/IOBA «TO-TO H To-To». Ecsm ak-
CHOMLI nionukl M copmyiHpOBaHE! TOUHO, TO YeJOBEKY, CTPOS-
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meMy IOKasaTelbCTBO, Heo0si3aTelbHO TOHHMaTh 3HaueHHe
CJIoB, /151 TOro 4To0bl NOJYUHTb HOBLIH BLIBOJ, HA A3LIKE, KOTO-
pbiM oH Tosesyerca. Ecax B ongHolt M3 aKCHOM CTOHT CJIOBO
«TPEyTrONbHHKY», TO B BHBOJAX MaTeMaTHKa OylyT KakKHe-To yT-
BEPHJIEHHS] OTHOCHTENILHO TPEYToIbHHKOB, OIHAKO MPH TMoayte-
HHH STHX BHIBOJOB OH He 00fi3aH 3HaTh, YTO 33 Bellb — Tpe-
yroibaHK. 51 e Mory BepHyTbCs K HAHaJIy ero paccyxjeHHH
ckasarhb: «TpeyronbHHK — 370 HTYpa C TPeMs CTOpOHaMH, Ko-
Topas npejcTaBasier coboil To-To 1 To-Ton. M Torza s noimy ero
HOBble BHIBOAHL. JIPYrHMH clioBamMM, MaTeMaTHK FOTOBHT abcT-
PaKTHHE JlOKa3aTellbCcTBa, KOTOPHIMH BH MoXeTe BOCHOJAb30-
BaTbCsl, NPHANCAB PEaNbHOMY MHpPY HEKOTOPHIH Habop aKCHOM.
DusuK Ke He N0MKed 3a0LBaTh O 3HaUYeHHH cBoMX (pas. Sto
odeHb Ba)KHaf 00f3aHHOCTb, KOTOPOH CKJIOHHBI MpeHeOperathb
JIOfH, TpHLIeAle B (QH3MKY H3 MaTeMaTHKH. Pusuka — He
MaTeMaTHka, a MareMaTHKa — He ¢m3uka. OpHa noMoraer
apyroit. Ho B ¢m3uke Bbl JOMKHEL NOHMMATb CBA3b CJOB C
peanbusiM MHpoM. Tlonyuue KakHe-TO BHBOAML, Bl JO/KHEL HX
nepeBecTH Ha POJIHOH ASHIK M HA S3LIK NPHUPOLE — B MelHHe
KYGHKH U CTeKJIsiHHLIe [IADHKH, C KOTOPBIMH Bbl OyneTe 3Kcre-
pUMeHTHpoBaTh. TOJBKO TaK Bbl CMOXeTe MPOBEPHTHL HCTHH-
HOCTh CBOMX BHIBOAOB. B MaTematHke 3Toil npobneMil He Cy-
LUeCTBYeT BOBCe.

Brionine moHSITHO, 4TO HOKA3aTeNbCTBA H COCOOLI MbIlLie-
HHS, HAHJIEHHEE MATEMaTHKAMM, CTAHOBATCS A5 (H3HKOB MO~
ryudMH W floJie3HbiMi opyausvi. Ho M paccympenusi QusM-
KOB 4acTO TIPUHOCHT NoJb3y MaTeMaTHKaM.

MaremaTHRY JI00AT NIPHUAABATL CBOHM pacCyKIeHHSM BO3-
MoxHo Gonee obmyio dopmy. Ecan s ckaxy um: «f Xouy no-
roBOpHTb 06 OOBMHOM TpeXMepHOM MPOCTPAHCTBEY,— OHH OT-
BeraT: «BoT BaM Bce TeopeMbl 0 IPOCTPAHCTBE /1t H3MepeHHil».—
«Ho y Mens ToAbKo TpH H3MepesHs».— «Xopolllo, NoAcTapbTe
n=38l» Orasbipaercs, YTO MHOTHe CJIOXHHE TeopeMbl BHIIAAAT
ropasfio mpolle, eCAH HX MPHMEHHTb K HacTHOMY cJyHaio.
A (u3uKa HHTEPECYIOT TONBKO YaCTHHE c/lydal; OH HHKOrla He
uHTEpecyetes: o0uMM ciydaem. OH FOBOPHT O UeM-TO KOHKpET-
HoM; eMy He Gespas3nuuHO, 0 ueM roBopHTh. On Xouer obcyx-
JaTb 3aKOH THAFOTeHHsl B TpeXMepHOM TNpPOCTPAHCTBE; eMy He
HYXHBl TPOH3BOJIbHEIE CHJLL B APOCTPAHCTBE 11 H3MEPeHHH.
OH cTpeMHTCSl K COKpallleHHsIM, TIOTOMY YTO MaTeMaTHKH ro-
TOBAT CBOM BBIBOAH /715 Goee IMPOKOro Kpyra npo6aem. M mne-
CTYNaioT TpenycMOTpHTeNbHO, HOO B KoHIE KoHIoB OeaHbii
(M3MK Beerna BEIHYXKIEH BosBpaiiaTecsi H rosoputh: «llpoc-
THTE, HO B NMPOLUIBI pa3 BBl XOTe/NH MHe YTo-TO cKasaTb O ye-
THIPEX H3MEpeHHAX»,
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Korja BBl 3HAaETe, O YeM HJET peyb, 3HAETE, YTO OXHH CHM-
BOJIBl 03HAYAIOT CHJIBL, APYrHe — Macchl, HHepPLHIO H T. [., BI
MoKere 06paTHTBCS 33 NIOMOLUBIO K 3ApaBOMY CMBICAY, K HHTYH-
k. Bel BUAeH pa3uble Bellld M Goslee HJIH MeHee 3HaeTe, Kak
GyjlyT TMPOHCXOJHTH PasHble SIBJEHHS. Hec:tacrﬂbm MaTema-
THK NEPEBOAHT BCE STO Ha #3LIK ypaBHeHHH, M, MOCKOJBKY
CHMBOJIEI 1Al HErO HHYEro He O3HAYaloT, y Hero JHIIb OfHH
KOMINac — MaTeMaTHyecKasi CTPOrocTh M TILATENBHOCTD B IOKA-
gatenbeTBaXx. PH3NK XKe, KOTOPLIl Gofee HJH MeHee 3HAeT, Ka-
KEM Jo/keH GHITB OTBET, MOMET MO3BOJIMTE cebe MOTagKu H
MPHXOJHT K LEJH JIOBOJNBHO ovlctpo. Mannmumsiss marematuye-
cKas CTPOrocTh He OYeHb roJe3na B fusuke. Ho nenbss cra-
BHTH 3TO B BUHY MateMaTHKaM. Hesbaa TpeGoBath, 4TOGHl OHH
JeHCTBOBAJH BCErla ¢ or/is/ikol Ha (DH3HKY H JeNajH TOo, 410
rosiesHo eil. ¥ HuX cBou 3ajaun. Ecsin BBl XoTHTE Yero-Tto HHC-
ro, 3aiiMuTech STHM CaMH.

Caeayiomuii Bonpoc: KorAa Mel fblTaeMcsT HalTH HOBBIE 3a-
KOHBI, CTOMT JIH ONMHPATLCA HAa HHTYHIHIO M huaocopcKHe npuH-
HUNBl — (MHE HE HPaBATCS JOKaJbHble CBOHCTBAa» WIH ¢MHe
HpaBsITCs JOKalbHble CBOICTBA», «MHE He HPABHTCH BO3JeHCT-
BHE Ha PACCTOAHHM» MJIH «MHE HPABHTCH BO3JCHCTBHE HA pac-
crosuam»? B kakoii crernenn nosesusl Mogesn? Hurtepecto, uto
MOJeNH oueHb HacTo IOMOraloT B pabote, H GOJNBLIHHCTBEO Mipe-
riofiaBareneil GU3HKH NBITAIOTCH YuHTh TOMY, KaK MOJb30BATHCS
MOIensiMH, YTOOLI BEIpAabOTaTh XOpOoWYI0 (U3HUYECKYIO MHTYH-
mnto. Ho Bcerna BHIXOAHUT TaK, YTO BeMuaiiniie oTKpHITHSA abeT-
parpyoTes OT MOAENH W MOJeNbh OKashlBAGTCH HEHyHHOH.
Maxkcsens co3fal 3JMeKTPONHHAMUKY, HAMONHHB MPOCTPAHCTBO
Maccoil BooOparkaeMBIX IIeCTePeHOK M, 3y04aThiX KOJEecHKOB.
Ho konecuku u wmectepenkn Mbl oTOpOCHJM, a TeOpHs ocTa-
Jack. Jlupak *) >ke OTKpPBLI NMpaBUJIbHbIE 3aKOHBl PEAATHBHCT-
CKOIl KBAaHTOBOH MeXaHHKH, MPOCTO yrajap ypabHeHHe. ¥YTa-
JEBaHHe YypaBHeHHS, NO-BHINMOMY, OYEHb XOpOIHH crocod
OTKPEIBATE HOBBIE 3aKOHBL 3TO JHLIHKE pas JIOKasbBIBAaeT, YTo
MaTeMaTHKa JaeT TWy0oKoe ONHcaHHe MPHPOXBI, a BCAKas Mo-
OBITKA BhIPA3HTh NpPUPOLY, onupasnch Ha punocopckue MPHHIY-
bl Wl MHTYHTHBHBEIE MeXaHHYECKHe aHAJOTHH, HE MPHBOAHT
K CepresHbIM pesyJbTaTaM.

Mens Bcerjyia 6ecroOKOKIO, UTO, COIMIACHO (husmuecKuM 3aKo-
HaM, Kak Mbl oHHMaeM HX cerojimsi, Tpefyercsi GecKoHeyHoe
HHCJIO JIOrHYeCKUX onepanHil B BhIYHCIHTENbHOH MallHHe, 49To-
OBl onpenennTh, Kakue npolecchl NPOHCXOAAT B CKOMb YTOAHO

*) Moaw [upak (1902—1984) — awrmuitckuii (HIMK-TEOpeTHK.
Tonyuun HoGenesckyio mpemmio B 1933 I, COBMECTHO € Ipeguurepom.
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Manioii 0BacTH MPOCTPAHCTBA 34 CKOJb YTOAHO MaJbli npoMe-
KyTOK BpeMeHH. Kak Moxer Boe 9T0 YIOXKHTHCH B KPOXOTHOM
npoctpanctee? Ilouemy wHeoGxonuma Geckoneynas paGota
JIOTHKHM [J151 MOHHMAHHSA TOTO, YTO MPOH30HAET HA KPOXOTHOM
ysacTke npocrpancrea-spemenn? ITo3ToMy si 4acTO BBICKa3bl-
BaJl MpelnoJioXKeHHe, YTO B KOHLE KOHLUOB (M3HKa He Oymer
TpeGoBaTh MateMaTHuecKol GopMmyauposku. Ee Mexanusm pac-
KPOETCs Mepefl HaMu, W 3aKOHBI CTAHYT NPOCTHIMY, KaK Ilaxmat-
Hasl JlocKa, NpH Beel ee BunHMoil caoxHoctH. Ho sto npeano-
JIO¥eHHe TOTO e MOPALKA, UTO H CKJIOHHOCTH APYIHX Jiofel —
3TO MHE€ HPABHTCH», €3TO MHE He HPABHTCH»,— a TYT HeNnb3d
OCHOBBIBATBCH HA JIMYHBIX MpenyOesaeHHsIX.

IMofBoKs HTOTH, s XOMY BOCMOIB3OBATHCA cioBaMH JIKuH-
ca, Koropblil ckasas, uto «Benukuit ApXuTeKTOp, MO-BHIHUMO-
My, GBLT MaTeMaTHKOM». TeMm, KTO He 3HaeT MaTEMaTHKH, TPYA-
HO MOCTHYL MOAJMHHHYIO r1YOoKyio, Kpacoty npupoutl. Caoy *)
TOBOPHJ O JOBYX KyJbTypax. $l AyMal, YTO pasHHLA MeMIy
STHMH KyJbTYpaMH CBOAHTCH K pasHHLE MEKNY JMHAbMH, KOTO-
pele MOHHUMAIOT, H JHOHBEMH, KOTOPHE He MOHHMAIOT MaTeMaTH-
KH B TOM Mepe, B Kakoit 310 Heobxonumo, utobbl BHoJHE olle-
HUTh MPHPOAY.

JKanb, KOHEYHO, YTO TYT HYXKHA MaTeMaTHKa, MOTOMY YTO
MHOTHM JIIOAM OHa JaeTcs TpyaHo. [oBopaT — He 3Hawo, npas-
Aa JIH 3TO — 4TO OfHH Hapb, Kotoporo Esknun nerrancs ofy-
YWThL TEOMETPHH, CTall XaJloBaThcsl Ha TPyAHOCTH. EBKang ot-
setua1: «Het napckoro nytH K reometpuu». M ero peficTeuTens-
Ho HeT. PU3uKy He/b3s NepeBecTH HH Ha KaKoil Apyroil A3bIK.
M ecnn BH xotute ysnaTh Ilpuposy, OUeHHTH ee Kpacoty, TO
HYKHO MOHHMaTh s3HK, Ha KOTOPOM OHA pasroBapuBaer. Ona
faet wnpopManMiO ML B ofHOH (JopMe, W MBI He BmpaBe
TpefoBaTh OT Hee, 4T0Obl OHA H3MEHHJIA CBOH A3LIK, CTAPARCh
MpUBJIEYb Hallle BHHMaHHE.

HukakuMy HHTeNJeKTYalbHBIME JOBOIAMH BHl He CMOMKeTe
nepefarh IVIYXoMy oUiylieHHe My3biku. TouyHO Tak e HHKa-
KHMH HHTEJJIeKTyalbHBMH [OBOAaMH HeJb3sl rnepenath MOHH-
MaHHe TNpPHPOXBl YeJOoBeKY «ApYro# KyabTypbd. Puiocods
MBITAIOTCH pacckasath o NpHpoje 6e3 MaTeMaTHKu. $I nerawch
ormHcaTh NpHPOAy MaTeMaTuuecku. Ho eciu Mens He norumator,
TO He TOTOMY, Y4TO 3TO HeBO3MOXKHO. MoXer GbiTh, MOS Heyaa-
ya oOBACHAETCA TEM, YTO KPYro3op 3THX Mofell uepecuyp or-
panyyeH ¥ OHH CYHTAIOT HeJdoBeKa LEHTPOM BCC«’-IEHHOI':I.

*) Yapna Cuoy — aunrambickuit nucatens. B nekuun «Jse Kya1pTy-
PH M Hayulias PeBOJIONHNAY, npountankod B KemGpumxe 8 1959 1., on
TOBOPHJI © pa3puiBe MexAy HayKodi M TYMaHHTApHOH KynbTypoil.—
Hpusnes. nep. : —



JIEKLIHSA 3

BEJIMKME 3AKOHbI COXPAHEHHA

Mayuas ¢usuky, BH 06HapyXuBaete, 9470 Cylle-
CTBYET OFPOMHOe KOJIHYECTBO CJIOXKHBIX H OYeHb TOYHBIX 3aKO-
HOB — 3aKOHBl TPABHTALMH, 3/EKTPUYECTBA H MarHETH3Ma,
3aKOHBl FIEPHBIX B3anuMoneHcTerE 1 1. 1. Ho Bee 910 Mitoroo6-
pasue OTAENBHBIX 3aKOHOB NMPOHH3AHO HEKHMH OOLUUMH TPHH-
[MIiaMi, KOTOPHE TaK HJH HHAYe COJEpIKaTcs B Ka/IOM 3a-
goue. IlpuMepavy TaKuX MPUHIHNOB MOTYT CJAYIKHTH 3aKOHBL
COXpaHeHHs, HEeKOTOophle CBOHCTBA cCHMMeTpuH, ofiiasi (opma
KBAHTOBOMEXaHHYeCKHX NPHHIMIOB # TOT NPHSATHLI /15 OXHHX
¥ AoCAIHBI A7t NPYTHX hakT, YTO BCE 3aKOHLL ABNSIOTCS Ma-
TeMaTHuecKHMU. B 3Toll JieKnEH 5 XOMY NMOroBOPHTH O 33aKo-
HaX COXpaHEHHH.

Du3uK ynorpediser oOLMHBIE C0Ba HEOOLIMHBIM 00pa3OM.
J1ii51 HEro 3aKOH COXPaHeHHs 03HAYaeT, YTO CYLUECTBYET HHCO,
KOTOpOe OCTaeTcs NOCTOSHHEIM BHE 3aBHCHMOCTH OT TOTO, KOF/ia
BBI €0 MOJICYNTaeTe — CKaXeM, celiyac W Hepe3 HeKoTopoe
BpeM#, rocfe Toro Kak B NpHPOMe NPOH30HAET MHOMKECTBO H3-
MeHeHuil. Bot, nanpumep, 3aKoH coxpaHenus sHeprau. Mueer-
C# BeJMYHHA, KOTOPYIO BBl MOXK€Te BHINMC/ISATE MO ONpeeseH-
HBEIM MpaBuJiaM, H OTBET Y Bac Becerja GyneT OQUHAKOBBM, 4TO
OBl HiE CAyYHIOCE.

TousTHo, uto Taxue MPHHIHIB MOTYT OKa3aThes MoJe3Hbl-
MH. Hpennonomm uyto (u3uKa, HIH, BepHee, MpPIpoOja,—
ST0 OTPOMHAf WAXMaTHAs J0CKa ¢ MHJVIHOHAMH (HIYp H MEl
NBITaeMCH BEIICHHTL 3aKOHBL nBuxkenusn Guryp. Beauxue Gorn,
CHIAIMe 33 ocKoH, HIPalOT oueHb OhICTPO, H HaM TPY/HO yc-
JeuTh 3a uX xonamu. Bee ke Mbl ylaB/iHBaeM HEKOTOPHE npa-
BHJIa — Te npapusia, /8 BHSACHeHHS KOTOPBIX He obs3atefib-
HO CJIEIUTH 32 Kax<1bIM XonoM. HanpuMep, npearonoxum, uto
Ha NOCKe CTOMT TOMBKO OfHH C/IoH, Oenonolbheli. OH pBrXeT-
€l TOIBKO 10 jHarcHa M M MO9TOMY BCETZa ocTaeTcs Ha Gelibix
KBanpatax. Ecnu mul oTsepreMcs, a 3aTeM NocMOTPHM CHOBA Ha
JMOCRY, 3a KoTopoii urpaior Gory, To 6eJONOBHEI CIoH Gyaer
NO-TIpezkHeMy CTOATL HA JlocKe, MOXeT OHTH B IPYTOM MecTe,
HO Bee paBHO Ha Gesiom kBaapate. TakoBa IIPHPOJAA 3aKOHOB COX-
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pauenis. Myl MOXeM y3HATE Koe-yto 60 urpe, He BAaBasich B
JOCKOHaJBHOE ee H3Y4YeHHe.

IIpaBpa, B maxmarax 3TOT 3aKOH MOET OKasaThecsl He Ta-
KHM Y riojesHbiM. Ecin Mbl oTBepry/uch Hanodro, 10 MoXer
CAYYHTLCSH, YTO 3a 5T0 BpPeMs CJAOHA YCHedH Cchbectb, NElKa
npouuia B )ep3u K GOT periid, YTO BEITOJHEE HMETh CJI0HA BMec-
7o (hep3si, a CJIOH 3TOT OKasbiBaeTcs YepHomolibHEM. K coma-
JIEHUIO, MOXKET BBIICHHTHCH, YTO HEKOTOPLE M3 HAIMX CEroj-
HSILUHHX 3aKOHOB (DM3MKHM TaKyKe HecOBEpLUEHHL, HO A Orumly
X BaM TAaKuMH, KakHMH MBI BHIHM HX B HacTosilee BpeMs!.

Sl ckasaJ, 4TO Mel yrioTpebiiseM OOBMHEE C/IOBA B KayecTBe
HAYYHbIX TEPMHHOB, a B 3arJlaBHU STOH JIEKHHH CTOMT CJIOBO
«BeJIHKHID — «Besnkue 3akoHbl coxpaHeHus». 10 He TEPMHH:
s BCTaBMJI €ro JHlIb 3aTeM, 4ToObl MpHjaTh 3arjaBuio Oodee
naretHyecKoe 3BydaHue, H BIOJHe Mor OBl HA3BaTh JEKIHIO
npocto «3aKOHBI COXpaHeHHs». ECTh HECKOJBKO 3aKOHOB COX-
paHeHus, KOTOpble BEPHHI JHIb NPUGIH3UTENBHO, HO MHOTAA
OKa3bIBAKOTCH NOJE3HBIMH, HX MEI MOT/IH OBl HA3BATEH «MaJbIMU»
3aKoHamu coXpaHenus. [losxe s paccKaxy ob oiHOM HJIH ABYX
u3 HuX. Ho ocHOBHEIe 33KOHHL, KOTOPHIM MOCBAIEHA 3TA JIEK-
LHf, HACKOJBKO HaM H3BECTHO CErojiHsl, COBEPIUEHHO TOYHHI.

[lpoue Bcero mMoHsATH 3aKOH COXPAaHEHHH SJEKTPHYECKOro
3apsja; ¢ Hero f ¥ Hauyny. CyllecTByeT YHC/IO, NIQJIHEIH 3JeKT-
pHYecKHil 3apsAx MHpa, KOTOpOe OCTAaeTCH NOCTOAHHBIM, YTO
Gel Hu nipousoiwio. Eciii BE TepsieTe 3apsj B OAHOM MecTe, TO
Haxonute ero B apyrom. CoxpaHeHue OTHOCHTCS TOJBKO K T0JI-
HOMy 3JIEKTPHYECKOMY 3apsilly. DTO ONLITHHIM IYTEM YCTAHOBH
@aparneit *). On 3KCNEpUMEHTHPOBAI C OrPOMHEIM METAJLIH-
YECKHM 11apoM, K Hapy:KHOH MOBEPXHOCTH KOTOpOro GuLI mpH-
COellMHeH OYeHb YYBCTBHTEbHBIH TalbBaHOMETDP, YTOOBI Cie-
JHTb 32 3aps0M Ha [OBEPXHOCTH; TajbBaHOMETP ObL1 TaKoH,
4To gaxe HeOOJIBLLON 3apsy, [aBal CHIBHBE OTKIOHeHnd. BHyT-
pn mapa Papageii cobpas pasHooOpasHoe 3IJIEKTPHYECKOES
obopymosanne. OH cospaBajl 3apsanbl, HAaTHPas CTeRJSHHbIE
ManoykH KollaubUM MEXOM, H CTPOuT GOJbLIME 37eKTPOCTATH-
yecKHe MalHb], TaK YT0 BHYTPEHHOCTD 1IAPa MOXOANIA Ha Ja-
fopatopuio H3 usibMa yrkacoB. Ho B Xofie BCEX ero 3KCrepi-
MEHTOB Ha [OBEPXHOCTH He MOSARIAJIOCh HHKAKOro 3apsaja;
co3/iaTh 3apsAj ObLIO HEBO3MOXKHO. XOTH CTEK/ISHHAA MaJoyKa
3apsKaJjach NOJNOKUTENBHO, KOT/A ee TepJii KOLIaybiM MeXoM,
MeX noJlyuall TOYHO TaKoe e KOJHYeCTBO OTPHLATENBLHOrO 3a-
pfAda, ¥ CyMMapHBIit 3apsif Beerja Obl1 paseH HyMo. Ecau 6ol
BHYTpH Iuapa 3apsal CO3AaBascs, TO TaJbBaHOMETD, MPHUCOEIH-

*) Maiikn Qapageh (1791—1867) — anramitckmit Puauk.
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qepHblil CHAPYXKH, M0Ka3all 66l 370. MTaKk, nonHbH 3apsy CoX-
paﬂﬂe’[‘cﬂ‘ -

310 HETPYAHO OOBSCHITE HA OUEHb NPOCTOl MOEH, COBCEM
He MATeMATHUECKOil. ITpeanonoxusM, 4To MHp COCTOMT M3 4ac-
THil JBYX BHJIOB, 3€KTPOHOB H MPOTOHOB,— GBLIO BpeMs, KO-
Ja OH AEHCTBUTENLHO MPEACTAB/SICS JIONAM HACTOLKO MPO-
cTHIM,— H TIPEANIONONIM, HTO :-mex'rpoﬂhz HECYT OTpHUATENE-
wplil 38pAA. @ NPOTOHBE — TMOJOXKUTENBHEIH, TaK YTO Mbl MOXKeM
HX pa3fenTh. Mpi MoXKeM B3HTBH KYCOK Matepuala M OTHATH

. HETO YACTH JEKTPOHOB M.H, HaoGopoT, nobapHTh. Ho ecan
CUNTATB, YTO CAMH SJEKTPOHBI HEH3MEHHB!, HE HCUE3aloT It He
pacnajalTCst (3TO oueHBb NMPOCTOe NPENNoOKeHHe, He HMElollee
OTHOILIEHNS K MATEMATHKE), TO Pa3HOCTb MEXKAY OOLIHM YHCIOM
POTOHOB H OOLIAM YHC/IOM 5/EKTPOHOB MEHATBCH He Oyner.
BoJpllle TOTO, B Halllell TpocToil Mojieau He OyneT MeHsITLCs HH
oHO M3 3THX 1BYX unced. Ho Bepremes K 3apsizaM. Braan npo-
TOHOB TOJOMKHTENEH, 8 3SNeKTPOHOB — OTPHLATENEH, H ecjH
9TH HACTHIBl He CO3JAlOTCA W He YHHUTOMKAIOTCH MOOJHHOYKE,
To NOAHBI 3apsAj OyneT coxpannTecs. B Tabn. 1 1 nepeuncann
HEKOTOPHE coxpanmonmecs BEJIHYHHBI, [epBasi U3 HHX —
aapap. Ilpotu Bonpoca, coXpamsiercsl Jv 3apsil, s My
«pan.

Takasi TeopeTHuecKasi Mojesib O¥eHb NPOCTa, HO CO BpeMe-
HeM OBUIO OOHAapy’KeHo, YTO 3JeKTPOHbI H MPOTOHBL Henb3s
cUHTATh TOCTOSHHBIMH M HeHaMeHHBMH. Hanpumep, wactuua,
HasbIBAEMasi HeHTDOHOM, MOXKeT DAcrafaThCs HA IPOTOH H 3MeKT-
POH MJIOC 4YTO-TO elile, O YeM MBI noropopum nosxe. Ilpasna,
OKasHBAETCs], UTo HEHTPOH 3/JeKTpHUecKH Heiitpanen. [Tostomy,
XOTH NPOTOHH M 3NE€KTPOHB HE HEH3MEHHBI B TOM CMEIC/IE, YTO
HX MOIKHO C03/1aTh M3 HefTpoHa, 3apsj Bce PABHO COXPAHAETCS.
Ilpx pacnane neiiTpoHa MBI HauMHaeM C HYJEBOro 3apsiia u ro-
JiyHaeM OjMH 3apsifi MOJOXKHTENbHBIH W OJMH OTPHIATENbHEIH,
9TO B CyMME [aeT HyJb.

Tatauwa 1

MomenT
BapHOHHROE Crpan- Koayye-
Bapsi|  yueno HOCTh Ineprus CTha
ABHIXeHHSA
Coxpansercs Ha Ha He ecerzia Ia Ha
 (mokansHo)
Meusercs nopums-| Ja Ia Ha Her Ha
MM
| Hctounuk nons Jla ? ? Ia




Ioao6HbM e NPUMEePOM MOXKeT CHYKUTh APYTas YacTHila,
3apspKenHas NOJOXHTEeIbHO, HO OTNHYHa# OT nporoHa. Owua
Ha3EBaeTCA MO3UTPOHOM M MpeAcTaBJsieT coboH Kak bl 3ep-
KaJibHOe H306pa)KEHHE 3JIeKTPOHA. Ona Bo Beex OTHOILIEHH 51 X
nofobHa SMeKTPoHY, 32 HMCKJIOYEHHEM TOro, YTO HECeT 3apsj
HPOTHBONOJIOXHOrO 3HaKa H, 4TO ellle BaxHee, ABJAAETCH aH-
THYACTHIEH, W60, BCTPEeTHBLUNCh, SJEKTPOH H MO3HTPOH B3a-
HMHO YHHYTOXAKOTCA M MPeBpallaioTcs B cBeT. Tak 4o Camy
10 cebe 3JIeKTPOHBl HE BeUHBL DMEeKTPOH IJII0C MO3UTPOH JAIoT
cBetT. DTOT CBeT, HEBHIMMEBIH TIJady, raMMa-usifydyeHHe; HO Bi-
JIHMBIH CBET ¥ TaMMa-u3JjyueHHe A (PH3KKa — OHO U TO e,
y HUX Julllb pasHas pauwHa BosH. Takum oBpasoM, yacTHua
COOTBETCTBYIOIAA €H aHTHYAacTHIA MOryT B3aHMHC YHHYTO-
HKaThesi, AHHHTWIMDOBath. CBeT He HMeeT SJEKTPHUYECKOro
3apsana, HO TYT YHHUTOMKAETCS OXMH MOJOMHTENbHBIH H OfHH
OTPHIATENBHLIH 3apA, ¥ CyMMapHBIH 3apsji OCTAETCH MPEXKHAN,
Taxum o0pazoM, TeopHsi COXPAHECHHS 3apsfa HEMHOTO YCJOM-
HAETCH, HO ro-lpeXHeMy HMeeT Majo OTHOLUIEHHH K MaTeMati-
ke. Bel npocto cRJiajBpIBaeTe UMCIO HPOTOHOB C YHC/IOM TMO3HT-
POHOB H OTHHMAeTe YHCJIO 3/EKTPOHOB, a KPOME TOIO, YHHThI-
BaeTe ApYrue YaCTHIEI, HAPUMEP OTpHIaTe/bHEle aHTHIIPOTO-
HBEl B MOJAOXUTEeNbHbIe 1-Me30Hbl, HO0 Kaxjaasi 3JleMeHTapHas
gacTHila Hecer 3apsiy (Bo3aMOXHO, paBHbIH Hymo). Ham Hano
JHIb CJOMHUTE Bee 3aPAfsl H Hailmu obuiui, u, yTo OBl HU Caly-
YUJIOCH MOTOM, KaKasl Obl peakKllisi HH Npou3omwa, ol 6yner oc-
TaBaTbCH MOCTOAHHBIM.

210 oHA CTOPOHA 3aKOHA COXpaHeHus 3apsja. Tenephb Bo3-
HUKaeT MHTepecHBll Bonpoc. [loctaTodHo JiM cKasaTh, YTO 3a-
PRI MPOCTO COXPaHAETCH, MK Hajo ellle yTo-HHOYAL NoGaBuT?
Ecnu 6bl 3apan mnpezcTaB/ssl coGoii BEUIECTBEHHYIO MONBHIK-
HYW YacTHIly M cOXpaHsajcs 6naronaps 3ToMy, TO COXpPaHEHHe
6u7I0 6Bl TOpasno Oofee KOHKPETHHIM cBoficTBOM. Mpicaume
JiIBA BO3MOXHBIX clloco0a cOXpaHeHHS 3apsiia BHYTPH SlHKA.
IlepBrii criocoG — 3apf] TNepeMemiaeTcss BHYTPH FIHKA U3
OZIHOrO MecTa B apyroe. lpyras BosMOXHOCTE COCTOHT B TOM,
TTO 3aPSI B OJHOM MeCTe HCYE3aET H B TO e CAMOE MIHOBEHHE
BO3HHKAeT B [PYroM MecTe; 5TO MPOMCXONHT OJHOBDEMEHHO,
1 OOLIMH 3apsn Mo-IpPeXKHeMy OCTaeTcst MOCTORHHbIM. BTopas
BO3MOXKHOCTE COXDaHeHWsl OTJIHYaercs oT NepBol, Korga s
HCYE3HOBEHUS 3ap#/ia B O{HOM MecTe W IOSBJEHHS ero B ApY-
roM 9T0-T0 LOJIKHO TepeMeliathcsi B MPOMEKYTOYHOM MpOCT-
panctee. [lepsasi hopMa coXparenwsi HasBIBAeTCH JOKAJbHLIM
COXpaHeHHeM 3apfn0B H HeceT B cefe ropasjo GoJiblie eMBICTa,
YeM MpoCcToe yTBepKjeHHe O HeHu3MeHHOCTH MOJHOrO 3apsiia.
Kak Bupute, Mbl yTouHAEM Kalll 3aKOH — eC/H eficTBHTeNBHO
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gapsi| COXpaHseTcs JOKABHO. A 370 eficTBHTENBHO TaK. Bpems
oT BpEMeHH f MBITANCS NPOIEMOHCTPUPOBATS BaM BO3MOMKHO-
oTH JIOTHKH, MO3BOVISIONIE CBR3BIBATE OJHY HAEO C APYFOH, n
£ Xouy TIPOCJIEJHTE C BaMH 33 pacCyKEeHusiMu JHH-

; KOTOpBIH NpHLIE] K BHBOJY, YTO ec/li HeKoTopas Be-
JuHHA COXPaHsieTCA (B LaHHOM Cllyyae peub moiiner o 3apsze),
70 OHA COXPaHseTCs JOKaMbHO. JTO Paccyjenue OCHOBHIBA-
etcsl HA CJIeNyIOUIeM: eciu JiBA YeJloBeKa MpoJeTaloT ApYT MHMO
pyra B KOCMHYECKHX Kopabnsix, To BOHPOE O TOM, KTO M3
HUX ABHIKETCSl, 3 KTO CTOHT Ha MeCTe, HeJib3sl PeliNTb myTem
skenepuMenta. JT0 TaK HA3LIBAeMBIH MPHHIMIT OTHOCHTEbHO-
CTH; OH TJIACHT, YTO PaBHOMEPHOE JBHIKEHHE I10 MPAMOI Jiu-
pun orHocHTesbHO. [lna oGoux HaGmionareneii JioGoe (usnu-
yeckoe fiBJieHHe Gy/eT BBIIVISIETh ONHHAKOBO H HE €KAXeT UM,
KTO 13 HHX CTOMT M KTO IBIDKETICH,

—_—— e

(A R L
=
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L, [lonoxenue ﬂﬂﬂaxé’ﬁgé’ & roredm,
& romensm codsimud #oaga & youden cobbimus

Puc. 18

A

Ilycte y mac ecTh nBa KocMuueckKuX Kopabas, A u B
(pac. 18). IlpeanonoxuM, s NPUEEPIKHBAIOCH TOTO MHEHMS,
gt0 Kopabue B crout, a xopabns A IBHXeTcs MUMO Hero. 3a-
HOMHHTE, 470 3TO TOJBKO Moe MHeHue. Bbl MoMxere cTaTh Ha
IPYTYIO TOUKY 3peHHs!, XOTH M BHAMTE Te e cauble sBJIeHHs
npupoxsl. [TpearionoxuM Tereps, 4TO BHYTPH KopaGas HaXo-
JHTCH YellopeK, KOTOpBLH XoYer BHISICHHTB, OJHOBPEMEHHO Ji
HPOHCXOAHT HCHEe3HOBEHHE 3apsiia B ONHOM KoHIE KopaGns H
‘BO3HUKHOBeHe ero B ApyroM. YroObl ObITh yBepeHHLIM B Of-
HOBPEMEeHHOCTH 5THX COOBITHH, OH HE JNOINEH CHAeTh B HOCY
Kopabasn, wxave oH YBHAWT OJHO PaHbille JPYroro, Tak Kak
CBET ¢ ROpMEL fiokineT fo Hero He cpaay. [ostomy Gymem cum-
TaTh, 4TO oH TOMECTHJICH TOYHO NOCpeAMHe KopaGan. [lpyrof
HETIOBEK 3aHMMaeTcsi TAKHMM JXe HaGMOpeHHAMH B CBOeM Ko-
Pabne. ¥ napsier MonHUSA; B TOUKe X CO3/a€TCH 3apsii, H B TOT
JKE Camblil Mur B IpYroM KOHLE Kopalils, B To4Ke ¥, 3ap Al YHHY-
TOXaeres, ucuesaer. 3aMerbTe, YTO ST0 HPOHCXOAHT OJHOBpE-
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MEHHO, B MOJHOM COOTBETCTBHMH € HALMMU NPEACTaBICHHAMU ¢
coxpaneHHH 3apsina. Eciu MBI TepsieM SJeKTPOH B OJHOM Mec-
Te, TO HaXOJHM 3JIEKTPOH B IAPYroM, HO M3 TNEpPBOro MecTa Bo
BTOPOE HHYTO He Nepemeniaertcsi. [IpennonoxuM, 9To HedesHo-
BEHHE ¥ BO3HHKHOBEHIiE 3aps/10B CONPOBOXKAAETCSH BCMBIIKAMIL,
KOTOPbIE CJY2KaT HAM CHrHajoM. Yeiosek B TOBOPHT, YTO 00z
coBBITHS Npou3oHIH OQHOBPEMEHHO, NOTOMY HYTO OH CHJIMT
nocpenuHe Kopabns, a cBeT OT BCMbULKH B X, Tle 3apsi Cosja-
eTcsl, H OT BCMBILUKH B ¥, TJe 3aps)| YyHUUTOXKAeTCs, IPUXOoaHT
K HeMy onHoBpeMenHo. Yenosek B ckawet: «[la, oba coberris
Npou3oULTY olHOBpeMenHo». Ho Kak nmocMOTpHT Ha 3TO uedo-
BeK ¢ sipyroro kopa6as? Ou ckaxet: «<Het, npyr Moil, BbI oum-
Gaetechb. §1 BHAen, UTO B X 3apfAJl BO3HHK paHbllle, YeM HcCYes
B y». A Bce 3To MoTOMy, YTO OH JIBUIKETCS B HAMPABIEHHH X
W CBeT OT X 110 HabmopaTe/ia NnpofeiblBaeT MeHbIIHH MYTh, YeM
OT Y, ¥ MPHXOAHT pPaHblle. DTOT YelloBeK MOXKET YTBepHJath:
«Het, cHayaia 3apsj] BO3HHUK B X, a YK 3aTeM HCYes B Y. 3Ha-
YHUT, KaKoe-TO BpeMsa MeKIYy BO3HHKHOBEHHEM 3apfAfga B X N
HCUE3HOBEHHEM B Y CYLIECTBOBAJ NONOJHHTEJABHBIH 3apsa. Tyr
HET HHKaKOro COXpaHeHHs. 3to MPOTHBOPEYHT 3aKOHY». Toma
nepsblii Boapasut: «Ho BbI ke aBHKeTeck». A BTOPO# OTBETHT:
«A OTKYJla BBI 3Haere? Mue KaieTcd, 4TO 3TO BEl ABHIEETECh»,
H 7. A Eciu HEB03MOXKHO YCTAHOBHTH 3KCIEPHMEHTANBHBIM
nyreM, NBHKeMCH Mbl HJIH HAXOAHMCH B IMOKOE, MOCKOJALKY (I)l]-
3HYECKHe 3aKOHBI OT 3TOTO He 3aBHCHT, TO H3 HENOKAJbHOCTI
3aKOHA cOXpaHeHHs cJefioBaso Obl, YTO OH Oy eT Kas3aThes Mpa-
BHJBHBIM TOJKKO TeM JIOLAM, KOTOpHIe CTOAT HA MecTe B abco-
moTHOM cMbicie. Ho, coryiacHo NMpHHIHNY OTHOCHTENBHOCTI
itHiuTeiiHa, TaKoe COCTOSIHHE HEBO3MOMKHO, a C/Ie[IOBaTENIbHO,
32KOH COXpPaHeHH# 3apfAfa He MoXKeT GulTb Hel0KalbHBEIM. Jlo-
KaJbHOCTh COXpaHeHHsl 3apsiia CO3BYYHA TEOPHH OTHOCHTE:b-
HOCTH, H TO Xe camoe MOXKHO CKasaTk 000 BeeX ocTalLHBEIX 3a-
KOHaX coXpaHeHHsl. Kak BBIACHWJIOCH, TOT NPHHIMIT PAcripo-
CTPaHAETCH HA BCe COXPAHSAIOU(HECH BEIHYHHBL

3apsn obnajaer ellle OAHHM OYeHb WHTEPECHBIM H YIHBH-
TeJIbHBIM CBOHCTBOM, KOTOPOMY JI0 CHX Top He HalneHo obbsic-
serusa. OHo HHKAaK He CBS34aHO C 3aKOHOM COXPaHeHH:. 3apsan
BCerjla H3MeHsieTcs nopnusaMu. Ecin y Hac ectb 3apsxeHHAn
YacTHIA, TO 3apsiJ] ee MoXKeT OLITh PaBeH elHHUIE HAH ABYM, MH-
HYC eJuHHIE HJH MHHYC NBYM. Xotsi 3T0 CBOHCTBO He CBH3aHO
€ COXpaHeHHeM, f JOJIKeH 3anmucaTh B Tabn. 1, yto 3apsiy usMe-
usiercst nopuuaMu. Ouenb ynoGHO, 9TO OH H3MEHsieTCsi Mop-
LUAMH — Oarofiaps 3TOMY HaM Jierye YCBOWTh TEOPHIO COX-
panenusi. Peub ujeT o 6ewjax, KoTopble MOXKHO IMEPecYHTaTh H
KOTOpble MepeMeUlgioTesa U3 ofHOro Mecta B apyroe. M, Haxo-
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jien, €llle OJHO BaxHoe CBOICTBO 3apsfa: OH ABJIAETCH HCTOY-
HMKOM S/IEKTPHYECKOro i MarHutioro nons. [Tostomy Ha npax-
ke HECOXKHO ONPEJIeNUTh BEHYHHY MOJIHOTO 3apsifa SMIeKT-
pHYECKHM MyTeM. 3apsj — 370 Mepa B3auMojielicTBus Tela ¢
S/IEKTPHUECTBOM, ¢ 3/EKTpHUECKHM noJieM. [Tostomy mbl momk-
wbl BHECTH B TalJ. | elue O/HO CBOHCTBO 3apsija: oH ABJsETCS
HCTOUHHKOM TOVIs1; JPYTHMU C/IOBaMH, SJEKTPHYECTEO CBH3aHO
¢ 3apsUIoM. Takum 06pasoM, 9Ta COXPaHIOULAsACH BelnyuHa 06-
najaeT ABYMSs CBOHCTBAMM, HE CBSI3aHHBIMI HETOCPEICTBEHHO
c coXpaHeHHeM, HO Tem He Menee nHTepecHnMH. Ilepsoe: sa-

Al M3MEHSETCH IOPUMSAMH — M BTOPOE: OH ABJSETCs MC-
TOYHHKOM TMOJHA.

CyllecTBYeT MHOIO 3aKOHOB COXPaHEHHSs!, i MBI PACCMOTPHM
ellé HEcKOTBKO 3aKOHOB, TNOJOOHHIX COXpaHeHMIO 3apsja B
ToM CMBICJIE, YTO OHH CBOJATCS K IpocToMy nepecuery. Ha-
mpuMep, CYUWIECTBYeT 3aKOH coxpamnenusi 6apuoHoB. Heiitpon
MOKET MPEBpaTHTbCA B MpoToH. Ecin Kaxubli M3 HHX MBI
GyneM cuuTaTh enHuned, Wi GapuoHoM, TO HHC/N0 6apHOHOB
npu 3ToM He mamenutcs. Heiltpon necer eannnyHbll GapuoH-
HBI 3apsid, T. e. npejicTaBJsieT coGoH oK GapuoH; MNPOTOH —
Toe ofuH GapuoH (Mbl TOABKO M Je]aeM, 4TO CHHTaeM Ja
NPUIYMBIBAEM yMHbIC caoBal), MoITOMYy €CaM [TPOMCXORHT
peaKmus, O KOoTopoii 51 cefiuac NOBOPHJI, H HEHTPOH pacnajaeTcs
HA MPOTOH, 3/EKTPOH H AHTHHEHTPHHO, TO I[IOJHOE HHCJO
GapuonoB He Mensiercsi. Ho 970 He eluHCTBEeHHas peakuHA
TaKoro popa. IlpotoH, B3auMojeiiCTBYS € APYTHUM DPOTOHOM,
MOMET CO3/1aBaTh MHOMKECTBO CTPaHHBIX Bellleil, HampHMep
A-yactuny, nporon u K+-meson (A u K* — nasanuna ctpan-
HLIX YacTHI):

(nergo) p+p—-A+pt+K+.

B 370ii peakuun yuacTBYIOT 1Ba GapHoHA, HO MoJyuaeTcs
Kak Oyato OBl TONBKO ONHH — MOSTOMY JHG0 A-yacTuua,
nn6o ICt-Meson smisiercs 6apnonoM. Ecin Mbl npocsienuM 3a
noBeleHneM A-yacTuilbl, To 0OHapY*HM, YTO OHA OYeHb Mef-
JIeHHO pacrniajaercsi Ha NMPOTOH U JI-ME30H:

(Mennento) A—p-umx,

d Ji-Me30H B KoHIe KOHIIOB pacrajiaeTcsi Ha SJeKTPOHH H eille
¥oe-u70. 3ech cHoBa NosBJseTcs GapHOH — B NpoOTOHE, NO-
STOMy MbI CukTaeM, 4TO GapHOHHHEI 3apsj A-yacTHLbl paBeH
€HiHMLe, a Kt-mesoH He HeceT GapHOHHOro sapsja, ero Ga-
PHOBHEIH 3apsj paBeH HYJIO.

Takum obpasom, B Tabsi. | BnobaBoK K 3apsily NOABIAETCH
HOBasi BesijuuHa — GapHOHHLIA 3apfj, KOTOPbIA MBI MOACHH-
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THIBAEM [10 TAKOMY [paBuly: GapHOHHOE YMC/IO PAaBHO HHCIy
MPOTOHOB ILTIOC YHCJIO HEHTPOHOB IHoc wuedo A-yacTuy
MHHYC YHC/?O AHTHUNPOTOHOB MHMHYC YHCIO aHTHHEHTPOHOR
H T. A. JTo NPOCTO rpaBuio cyera. BeauuuHa coxpansiercs,
H3MEHSeTCA MOPHIKAME, H XOTS HHKTO He yYBepeH, HO Kamomy
XOYeTcs JyMaTh [10 aHAJOIHH, YTO OHA SIBJISIETER HCTOYHHKOM
nons. Mul [/is Tore M COETapjsieM TakKue TaGnHMbl, YTOOL
nonuITaThed Yrafate S3akOHBl SIePHBIX B3aHMoAelCTBUH,
370 onHH M3 OHICTpefilIMX crocoboB pasrajarte npuposy. Eciy
3apsi SBJASETCS HCTOYHHKOM Mojsi, a GapuoHHHE 3apRi o
BCEX OCTAJBHHIX OTHOLIEHHSIX BefieT cefs TOYHO TaKsXe, 10
OH TOMe JoJKen Obith HCTOMHHKOM moJis. K comanenuio,
ONBIT TIOKAa YTO He MOATBEPIK/aeT HalleH MHOrajkw; Mower
6bITh, OHA H BepHa, HO MBI CJMILKOM MaJo 3HaeM, yToOH yi-
BEpIKIaTh 3TO ¢ MOJHOH yBepPEHHOCTLIO.

Mo Ho HasBaTh ellle OAHO WJIY JiBa TaKUX NPaBHJa cyeT.,
HaripEMep JJISl JIENTOHHOTO 3apsAja, HO OCHOBHas Hies HX Ta
e, yTo ¥ B caydae Gapuonos. Ects, npasia, omHH 3aKo,
HECKONBKO OTJIHyaioniuiica oTf apyrux. Peakuuu cTpaHHbX
YaCTHIL XapaKTEPHU3YIOTCH CKOPOCTHIO MX IPOTEKaHus: Ol
peakiMy MPOUCXOAAT Jilerko W OBICTPO, ApYrHe — MeiJieHio
u ¢ Tpynom. CioBa «Ierko» u «C TPYAOM» #i yroTpeGasio e
B CMBEICJIE MPAKTHYECKOrO OCYIECTBJEHHS! 3SKCHepHMeHT s,
Peys Hzer 0 TOM, HACKOJBKO OBICTPO MPOTEKAlOT Peakilil
B ecTecTBeHHOH oOcTaHOBKe. MMeercsi sBCTBEHHOE pasfmHuiie
MeXy ABYMsI THIaMH peakiMii, KoTopble i yrNoMsIHYJ; B3al-
MOjeHCTBHEM '[apEl MPOTOHOB M ropasfio GoJiee MeJIeHHbIM
pacrnagoM A-uactunsl. Oxa3spBaetcs, 4TO €C/H paccMaTpHBATh
TonbKO OBICTPHIE M JIeTKHe PeakiiH, TO CYLIeCTByeT ellie Ofjio
NpaBUJIO CUETa, COrMacHo KOTopoMy A-4acTHIE COOTBETCTBYCT
MUHYC emuuuua, K+-me3ony — nuioc ejunulla, a MPOTOHY —
HyJlb. JTO UHCI0 HA3HIBAETCH CTPAHHOCTHIO HIAH THOEPOHHH!
sapsagoM. OHO coxpansercs MPH BceX OGBHICTPHIX peakutsy,
HO He coXpaHsercs npH Mepnenueix. [lostomy B TaGa. 1 mel
JOMKHBI BHECTH elie OJIHH 3aKOH COXpPaHeHHs, HasblBaenbll
3aKOHOM COXPaHEHHS CTPAHHOCTH WJM FHIIEPOHHOrO 3apsana,—
3aKOH, CHPaBeLJIMBBIH TOJBKO OTYACTH. 3TO OYeHb CTPaHH(E
CBOHCTBO, W BIOJIHe NMOHATHO, MoyeMy caMa BeJMuyHHa Haspaia
ctpanHocTeo. OHa coxpaHsercs JIHIb B HEKOTOPHIX ciyyasiy,
3aTo msMeHsiercs Beerna nopuusMu. Ilpw usyYenmu cuabHuX
B32HMOJIEHCTBHI, ¢ KOTOPEIME CBSI3aHBI AflePHbIE CHALL, (PH3HK
o6HapyH/IH, YTO CTPAHHOCTB COXpaHseTCH, JTO HATOIKHY.10
HX HAa MBICIb, YTO MPH CHJABHBIX B3aHMOJEHCTBHSX CTPAHHOCTD
TaKKe fBASETCs HCTouHHKoM mods. Ho onsth-raku moanoil
yBepeHHoCTH B 3TOM mHer. A pacckasan st of oM AJIA TOrY,
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gTo0B! CTANO ACHEE, KAK 3aKOHBI COXPaHEHHS MOMOTaioT Ham
yragbiBarh HOBLIE 3aKOHLL.

BpeMs OT BpeMeHH BBIIBHIA/INCh ADYIHe 3aKOHEI COXpa-
penHs, TOH e NPHPOABI, YTO H 3TH npapHia cueta. XHMHKH,
panpuMep, Koria-To AyMajH, YTo NpH ool peakuuH 9Heno
aTOMOB HATpHA OCTaeTCi HeHsMeHHEM. Ho atommr HATPHA He
penaMeHHEL. MoxHo PEBPATHTL ATOMBl OLHOTO SNEMEHTa B
afoMbl APYTOro, TaK UTO NEPBLIH SM1eMeHT NO/MHOCTBIO HCdes-
ger. Korfla-to CUMTANCH COpapelTHBLIM H NPYroil 3aKoH: yto
NOCTORHHA MONHAA Macca npejMera. JTO 3aBHCHT OT Toro,
KaK BBl ONpejielifieTe MacCy W NpHHHMAETe JiH Bhl BO BHHMaHHe
SHeprHI0. 3aKoH COXPaHeHHsl MacChl COjePHKHTCA B 3aKoHe
COXpaHEHHs] SHEPTHH, KOTOphIi MuI cefiuac pasbepem. M3 peex
34KOHOB COXDAHEHHA 3TOT 3aKOH CaMblif TPYAHEN H abeTpakt-
HBlil, HO M caMbiil mnoseswsli. Ero TpyaHee nomsATb, ueM e,
0 KOTOpBIX MBI TOJIBKO 9TO TOBOPHJIH, MOTOMY 9TO B Ciydae
3apfiia ¥ B IpYTHX PaCCMOTPEHHBIX CAYYasX MeXaHH3M MoHs-
TeH — BCe CBoaWTes 6oiee HIH MeHee K COXPAHEHHIO KAKHX-TO
upemwron Bonee unu Menee HOTOMY, YTO OJHH NpeaMeTh

peBpaLIAIOTCsi B NPYrHe, Ho BCe e peub HAeT O MPOCTOM

~ CoXpaHeHHe SHEPIHH — HECKOJIBKO GoJee CJOXHBE BO-
Tpoc: XoTs H 37iech Y Hac ecThb YHC/0, KOTOPoe He MEHSeTCH co
BPEMEHEM, HHEJIO 3TO He COOTBETCTBYET HHKAKOMY ONpesie/eH-
HOMy Dpemvery. YTto0bl mposicHHTE CYTh pedia, s OpHBeny
BaM clefyrollee NPOCTEHBKOE CpPaBHEHHE.

Boofpasnte, 9T0 MaTh OCTABJAET B KOMHaTe pebenka c 28
KyOuKaMi, KoTopble Helb3si cioMath. PeleHok urpaer c
KYOUKaMH Te/blid JleHb, H MaTb, BEpHYBIIKCb, 0GHApYXHBaeT,
9TO0 KYOHKOB no-npexuneMy 28 — oHa CJAEIHT 3a COXpaHeHHeM
KybukoB! Tak mnpojo/xaeTcs femb 3a JHEM, HO ORHAXKMIHI,
BEPHYBIINCE, OHa HaXomu? Bcero 27 Ky6rkop. OkassiBaercs,
HH KYOHK BafAercst 3a OKHOM — pe0EHOK €ro BEIKHHYIL
Pacematpupas sakomsl coxpawenus, NpeXae BCEro HYMKHO
JOCINTBECA B TOM, YTO BAILH NpeaMerTsl He BEUIETAIOT 33 OKHO.
(as e HeyBs3KA MNOJNYYHTCHA, €CIH B roctd K pebeHKy
OPHIET Apyroii MaJbyHK CO CBOMMH KyOHKaMH. $ICHO, 4TO Bee
M0 HYIKHO YYHTHIBATE, PACCYHIAf O 3aKOHAX COXPAHEHHSL.
B OIHH NpexpacHelil IeHb MaTh, NepPecYHTHIBas, obHapyKuBaeT
BCEro 25 xyGHKOB M MOJI03PEBAET, UTO OCTANbHEIE 3 pebeHOK
CnpsATan B Kopobky Ana urpymex. Torna oHa ropoput: «§ of-
Kpoio kopoOky». «Her,— oTBeuaeT OH,— He cMeil OTKpHIBATb
MOI0 KopoGky». Ho Mama ouesb coo6pasuTesNbHa H paccyx-
A3€T Tak: «§] 3nato, uro nycras Kopobka pecut 50 T, a KKK
Ky6ur secur 100 r, NoITOMY MHe HaJ0 NpoCTO-HaNpocTo B3Be-
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CHTb KOpPOOKY». 3aTeM, MOJCYHTaB YHCJAO KYOHKOB, OHA MOJTy-

YHT

Yucsio BHAMMBIX KyGHKOB +Macca K(l)ggﬁ:ﬂ—50r

— onsatk 28. Kakoe-ro BpeMs BCe HIET [JajKo, HO IOTOM
cyMMa OnfiTb He cXofurtc. Tyr oHa 3aMedaer, YTO B Pako-
BHHE H3MeHHWJICA YypoBeHb rpsaHoii Bomel. Owxa sHaer, 4ro
ecu KyGuKOB B Bofle HeT, TO IMy6uHa ee paBHa 15 cm, a ecan
NOJIOKHTB Ty OAUH KYOHK, T0 ypoBeHb nobbicutes Ha 0,5 cm.
TTosTomy oHa nobGaBaseT elie ONHO CJiaraeMoe:

Uscno BHAMMBIX KyGHKOB - Mt x?ggﬁrxn-—SU % off

+ Vposeus Bomei— 15 cu
0,5¢cm

# cHoba nonydaercs 28. Pefenok craHoBuTcH Bee Goslee H300-
peTaTe/bHEM, 4 Mathb He YCTYNaer emy, fo6aBlisid BCe HOBbIE
M HOBhle CJIaraeMbié, KOTOpDHIE COOTBETCTBYIOT KYOHMKaM, HO
¢ MaTeMaTHYeCKOH TOYKH 3pEHHS NpeacTaBisioT coboit ab-
CTpaKTHbIE YHCAA, MOTOMY YTO CaMHMX KYOHKOB He BHIHO.

Tenepe s nonbitaloch OOBACHHUTb, B YeM CXOJCTBO MMy
COXpaHEHHEM KYGHKOB H COXPAHEHHEM SHEPIHH H B YeM pasni-
gue. Jlna Hauana OpeAnoIoNHM, YTO HH IIPH KaKHX YCAOBHAX
BEl He MoXere BHAeTb KyGHkH. Cnaraemoe «4HCJIO BHAHMBIX
Ky6HKOB» Beerja orcyrcrsyer. Torjaa Marb GyaeT cKnalbBarh
MHOMECTBO CHATaEMBIX, TaKHX, KaK ¢KYGHKH B KOpoOKe»,
«kyOHKH B Boje» H 7. A. KyGHKOB SHeprud, HacKoJbKoO HaM
H3BecTHo, Boobine Her. Kpome Toro, B oTiHYHE OT KYGHKOB
KOJTHYECTBO SHEPTHH He 00A3aTeTbHO BLIPAXAETCS LeIbIM YHC-
soM. Benpas Mamalua MoXeT NOJYYHTb B OIHOM cllaraeMom
6'/, KybHKa, B ApPYyroM — /s, B TpeTbeM — 21 Ky6uK, uTtO
no-npexHeMy coctapifer B cymvme 28. Tak obcront nedno ¢
sHeprHe#.

Mpl yeTaHOBHAH, YTO ANA 3aKOHA COXPaHEHHs SHeprHi
y Hac ecth cXeMma ¢ ueabiM Habopod npapun. CorsacHo Ka-
JIoMy W3 3THX NpPaBHJ, MBI MOXEM BEIMHC/WTL 3HaYeHHe [
K2XKJ0ro H3 BHIOB 3HeprHu. Eciii MBI CTOMHM BCe SHaYeHHS,
COOTBETCTBYIOIIHE pa3HbIM BHAAM SHEpPrHH, To CyMMa HX
pcerna Oymer oauHakoBok. Ho, Hackolbko Mbl 3HaeM, HE
CYIIeCTBYeT HHKAKHX DeajibHBIX YacTHIl (KYOHKOB HJH IUa-
PUKOB) 3HEprHH. JT0 a6CTPaKTHOE, YHCTO MATEMATHYECKOE
OpaBUJIO: CYIIECTBYET 4YHMCJ]O, KOTOpoe He MeHsieTCs, Koria
6Ll BEl €ro HH NOACYMTaNH. Dosee BpasyMHTeNBHOrO 06BSIC-
HeHHAl f AaTh BaM He B CHJaX,
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Dueprusi CYLIECTBYET BO BCEBOSMOXKHBIX (hopMaX, MonoGHO
gyGuKaM B KopoOke, KyOHKaM B pakosuHe H T. JI. EcTb sHep-
pHs, CBSIBAHHAS C JABHMEHHEM (KHHeTHuecKas SHFPPHH); 3Hep-
pusi, CBfI3AHHAA C IPaBUTAUMOHHBIM B3aHMOJEHCTBHEM (oHa
HasblBAETCH NOTEHIHANbHOH 3HeprHell TATOTeHHs); TeNJoBasd,
SNEKTPHUECKAs] W CBETOBASl SHEPTH#; SHEPTHA YNPYIOCTH B
NpYKHEAX; XHMHYECKas SHEPIHsi; sePHAA SHEPIHS H, Ha-
KOHELl, JHEPTHS, KOTOpoi ob/ajaeT 9acTHlla B CHJY OAHOrO
CBOETO CYLIECTBOBAHHSA,— 3Ta SHEPrHH INPAMO 34BHCHT OT
maccel, OOHapyun ee, Kak Bl 3Haete, JHHIUTeHH. §I HMeto
B BHAY €r0 3HAMEHHTOe COOoTHolleHHe E=mc?.

Hrak, cyllecTByeT MHOrO BHIAOE 3HEprHH, H MBI KOe-yTo
suaeM 00 HX B3aHMOCBA3H,— B STOM BONPOCE MBI HE COBCEM
HeBeXecTBEeHHBL. Hanpumep, To, yTo MBI HasbiBaeM TemOBOL
SHEpruel, B 3HaUHTeNbHOH CTeNeHH NUIIbL KHHETHYECKAs SHep-
PHA JBHKEHHS YACTHLL B Tene. YNpyras SHeprusa H XHMHYeCKas
SHEPrHH HMEIOT OIMHAKOBOE MPOHCXOMKIEHHE — CHJLI B3AH-
MogelicTBus Mexny atoMamd. Korna atomsl nepectpauBarotes
B APYroM HOPFJKE, MEHSETCA SHeprHs, a eclii MeHsAeTcs 37Ta
BeJIHYHHA, TO JOJUKHA H3MEHHTbCS H Kakaa-To apyrada. Ha-
npHMep, €CJH BBl YTO-TO CHKHIaeTe, MEHSIeTCH XHMHUECKas
SHEpPrHsl H Bhl ofHapylkuBaeTe TeNJOTY TaM, TH€ ee paHbile
He OBlio, H6O cyMMa SHeprHH JO/KHA OCTATECH MNpeskKHel.
Ynpyras 3Heprusi ¥ XuMuyeckasi, ofe CBA3aHBI ¢ B3aHMojeii-
CTBHEM aToMOB, H Tenepb HaM H3BECTHO, YTO 3TH B3auMojefi-
CTBHA HABASIOTCS KoMOHHaLHedl JBYX Bellel — 3JeKTpHYe-
CKOH IHEPrHH W ONATb-TAKH KHHETHYECKOH, TONBKO Ha STOT
pas (opMyny naeT HaM KBaHToBas MeXaunka. CeeroBas
SHEPrHA — He 4YTO HHOE, KaK 3JEKTPOMArHHTHAs SHeprus,
HOTOMY YTO CBeT Tenepb MNPeiCTABJAT cefe KaK SJeKTpH-
YECKYI0O H MarHMTHYIO BONHY. SIlepHas >Heprus He Bhipaka-
€ICH Hepe3 Apyrne BHABEI 3HEPIHH; CErofiHs 5§ MoTy CKasaTh
TOJBKO, 4TO OHa — pe3yJbTaT SEpHBIX CHUL.

S2KOH COXpaHeHHs SHepTMH OUeHb MOJe3eH B MeToHde-
CKOM oTHOILeHHH. S npHBely HeCKOJBbKO NMPOCTHIX NMPHMEPOB,
YTO0B! NoKasaTh BaM, KaK, 3Hafl 3aKOH COXpaHeHHs SHEPrUH
H (QOPMYJIBl ;78 BLIYMCNEHUS SHEprHH, MBI MOMEM IMOHATE
Apyrie saxkonbl. MubME cioBamu, MHorue Ipyrue 3aKOHBI He
HE32BHCHMEI, a sBAAIOTCA KaK GBI 3alH(pPOBAHHEIMH nepe-
CKa3aMH sakoHa coXpaseHns sHepruH. IlpocTeilmmii U3 HUX —
NpaBu/io phruara (puc. 19).

~ Ha mapuupe — prar. auna ogoro naeva 1 M, Ipyro-
T0—4 . [Ipexne Bcero BCIOMHHM 3aKOH [/l SHEPLHH T-
TOTeHns: ecnu y pac ecth HECKOMBKO Ipy3oB, To Bl Gepere
BeC Kaxoro rpysa, YMHOMKaeTe ero Ha BLICOTY Haj 3eMeil,
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CK/anblBaeTe BCE BMECTe ¥ MOJNYyHYaeTe NOAHYIO ISHEPruio Tsi-
roterns. IlycTb Ha AMMHHOM nJjede peiyara rpys macchl 2 kr,
HAa KOPOTKOM — KaKofi-To HeuspecTHBIi rpys macebl X; X —
BCErjla HEM3BECTHAS BefIHUHHA, NOITOMY naBaiTe nepeHMeHyey
ee B W u efenaeM Buj, 6yaTo Mbl 3HaEM o Heil Govibilie, YeM Ha
camom fene. Tenepb Bompoc B TOM, KakuM JOMKeH Obiy

w gl

i —
.—-—-""-'- 2m—

A 0____.——""

i A

rpys W nasi paBHOBecHs, 4TOObl phiYar THXO MOKAYMBAJCSH,
HO CHJILHO He nepeKaluHpaficsi? Eclu oH THXO NOKauHBaercs,
TO STO 03HAYAET, UTO SHEPTHA OCTAETCH OJHHAKOBOH H KOria
peluar TOPH3OHTaNeH, H KOIJla OH HAKJOHEeH TakK, 4TO rpys o
9 Kr ToRHAJNCH, ckaweM, Ha 2 cM. Pas sHeprmsi opHHaKoBa,
phiary Gespaa/iuyHo, B KaKOM OH NONOXEHHH, H OH HEe mepe-
kammBaercd. Eciti rpys B 2 Kr noaHuMaercs Ha 2 ¢M, TO fla-
cKOJIbKO onyckaercsi rpys W? M3 pucymka sicHo, 4To ecli
AO0=1 wm, a OB=4 M, To npu BB;=2 cM orpesok AA; Gyner
pasustbes 0,6 cm. Temepb npHMEHHM 3aKOH NIl SHEPTHH
Tarotenns. Buauane ofe BbicoThl BBy u AAy 6Bl paBul
HyMO0 M ofllas SHeprusi Obia papHa HyJo. UToGH Hailii
SHEPTHIO [OBEpPHYBIIEroCA phiuara, MEl YMHOMXaeM BeC rpysd
Macchl 2 KI' Ha BEICOTY 2 ¢M H CKJ1afbiBaeM ¢ HEH3BECTHLIM BecoM
W, ymHOoMeHHEM Ha BhicoTy 0,5 cm. Cymma poJokHa path
NpeXHIO 3HeprHio — Hyab. [losromy

Puc. 19

2% —0, orkyna W =8.

370 ofuH H3 cnocoloB MOHSTb MPOCTOH 3aKOH — XOPOMIO H3-
BeCTHoe BaM OpaBHJo pblyara. Ho mHTEpecHo, 4TO HE TONBKO
370T, HO H COTHH ADPYTHX 3aKOHOB MOXHO TECHO CBH3aTh C
pas/HYHLIMH BHAAMH SHEprHH. 51 DpHBE] BaM STOT NpHMeEp
TOJBLKO JJA TOro, YTobHl MOKAa3aTh, HACKOJBKO MOJE3eH 3aKor
COXpZHEHHS IHEpPrHH.

Ho Bca 6ega B TOM, 4TO Ha [pPakTHKe OH HE BEIIOJHAETCS
H3-3a TpenHs B Inapuupe. Ecim 9To-TO ABHIKETCS, HalpuMep
Mo COPHSOHTAJBHOMY MOy KaTHTCA IIapHK, TO paHO M/
NO3HO TPEeHHe €r0 OCTAHOBUT. A Kyla e [EHEeTCA KHHeT!-
yeckasi SHeprufi LiapuKa? OHePrHfl ABHXKeHHs lapuka mpe-
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oaUTCA B SHEPTHIO Ko/ieOaHHA aTOMOB MoJia H artoMOB lia-
puKa. Mup, ecad CMOTPETb HA HEro W3jani, KaXeTcs Kpyr-
[biM, TAQKHM, YHCTO OTNOMHPOBAHHEIM LUAPHKOM, HO €CJH
wmpeTb Ha Hel'O BG.HHSH, OH OKa3bIBaeTCHA OYEeHb CJIOMCHbIM:
MHATHAP/Bl KPOXOTHBIX aTOMOB, BCEBOSMOKHbIE HEPOBHOCTH.
Om MOXO¥ Ha KPYNHYIO TaibKy y Hac noj Horamu, uGo co-
CTOMT H3 3THX KPOXOTHBIX MapukoB. Takos ¥ nox — Gyrpu-
cras Aopora, HACHINAHHAA M3 IUAPHKOB, Korna BB katute
yyJOBHIIHbIH FOJILI 110 5TOM Fa/bKe, BEl BHAHTE, YTO FanbKa —
MaJeHbKHE AaTOMbl — HAYMHaeT NoAnpbiruBath. Ilocie Toro
gaKk IIap MPOKATHACH, ATOMBl, KOTODHIE OCTANHCH N0O3ajH,
NPONOMDKAIOT APOMATb OT TeX TOMYKOB M YAapoB, KOTOphIe
olW mperepriend. Tak B MoOJy OCTaercA TemJioBast IHEPrHT,
xonebanns atomos. Ha mepsuiit B3arisy kaxercs, 4To SaKoH
céxpmtelﬂdﬁ HecnpaBeliuB, HOO SHEpPrHs NpPAYETCHs OT Hac
W HaM HYXHBI TEDMOMETpbl H [pyrHe npHOOpPBl, YToGHI ee
obnapy2kuTE. Ho Kak Obl HH 6L CloXeH npoliecc, MBI Beerna
HAXOQMM, YTO SHEPrHsi COXDaHSIETCs, JAXKEe eClIH He 3HaeM
Apyrux, Gojee NeTajbHBIX 32KOHOB.

BnepBbie 3aKOH coXpaHeHHsA SHePrHH Obl NPOJEMOHCTPH~
poBaH He dusnkoM, a memukoM. OH SKCIEPHMEeHTHpoBan Ha
kpeicax. Eciiu Bbl coxkere numy, To cMoXeTe HaifTH, CKOJIBKO
BBUIGTHJIOCE Tensia. Eciim Takoe e KoNHYeCTBO MHINH B
JamMTe Kphice, TO NHINA BMECTe C KHCJIOPOAOM MPeBpaTHTCA
B YINEKMCALIH ra3, Tak e Kak M npu ropewud. Mamepus
SHEPrHI0 B 0OOHX cay4YasX, Bbl ODHapy»KHTe, UTO B IKHBBIX
CYHIeCTBaX NPOHCXOAHT To Ke caMoe, 4TO M B HEeXHBOH NpH-
pone. XKusHb TaK ke NOJYHHSAETCS 3aKOHY COXPAHEHHA SHEP-
[HH, KaK H ApyrHe siBjieHusA. KcTatd roeopsi, BCAKHI 3aKOH
HIH OPHHIHN, CNpaBefJHBBLIH JJIs GHEXKHBOH» NpHpobl H

OANAIOLIMiiCS poBepKe Ha BeNHKOM (PeHOMEHe XH3HH, OKa-
3BIBAETCA CIIpaBeNJHBEIM H TaM. B ToM, uto KacaeTcsi 3aKoHOB
(ESHKH, 0 CHX Nop He OGHAPYMKEHO PAIHHILL MEMLY HEKH-
EBIMH DpegMeTaMd H KHBLIMH CYIIECTBAMH, XOTA NOCJEAHHE
MOLYT 6LITh YCTPOEHBI FOpasfio CIOXKHEe.
~ KeJHYecTBO SHEPIHUH B MULILE TOBOPHT BaM, CKOJABKO TENJNA,
MeXaHuveckoi paGoThl H 1. J. OHA MOXeT npoussectd. HMame-
PSIOT 57y BesvunHy B KasopHsaX. Korza roBopsat o kasnopusix
B IHile, 570 3Haunt, 4T0 BBl €AMTE TH CaMbie KANOPHH —
mlupocro Mepa KOJiHYyecTBa Tell/ia, 3aKJIOYEHHOro B ITHIIE.
%ﬂl HHOTZd CMOTPAT Ha JAPYrHX CBLICOKa H CYHTAIOT
Qﬁﬁﬂ.j‘a!{um YMHBIMH, YTo JIOLAM Xouercs MoiMath UX Ha
KAKOH-muGysb ommbke. 51 CKaXy BaM, Ha YeM MX MOMHO
fioiMare. My nonxHo GHITE CTHILHO, YTO ISl H3MEPEeHHs SHep-
PHH oHu monbsyiorcs Takoli yiMoli cmocoGoB M Haspammil.
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Paspe ne GeccMBic/HIlA, YTO JHEPTHIO H3MepsOT B KANOPHSAX,
B Iprax, B 3JIeKTPOH-BO/JbTaX, B KHJorpamMmomerpaX, B 6pu-
TAHCKMX TEIJIOBHIX e[HMHHIIAX, B [PKOYJAX, B KHJOBATT-4Ya-
cax — CTOJIBKO Mep A7sl OfHOM M TOH Ke BeNMHUHHBI? Bpr
MoXkeTe MOAYMaThb. 9TO IO KpaliHeH Mepe COBpEMEHHBE mep-
BOKJIACCHBIE-TO (PH3HKH-TEOPETHKH NMPHHSIH OOIYIO €IHHHIY,
HO 3arJisiHHTE B HX CTATBH: TYT JHEPIHIO H3MEpHAIT H B Kelb-
BHHaX, H B Merareplax, a Tenepb eile H B 0OpaTHEIX (hepMu —
nocienHss HosHHKA. Ecnn koMy-HHGYAB HYXHBI 10Ka3aTelb-
CTBa, UTO (PU3WKH He JHLIEHH YelOBedecKHX caabocTeidl, To
BOT BaM OJHO M3 HHX -— CTOJb OTFPOMHOE YHC/IO EIHHHL AT
HBMEPEILPIH JHEepryvH.

Muorne siBJlends NPHPOAL! 3ajdl0T HaM HHTEpecHble 3a-
rajkd B cBA3H ¢ 3Hepried. He Tak pnaBHO OBLIIH OTKPRITLI
06beKTh, Ha3BaHHBE KBasapamu *). OHW HaXomATCS Ha Tpo-
MajgHbIX paCCTOSIHPIHX OT Hac H H3JYYalOT B BHIE CBETa H
PamHoBOIH TaK MHOTO SHePTHH, YTO BOSHHKaeT BONPOC, OTKYRa
ona GepercA. Ecnn sHeprusi coXpaHsiercsi, TO COCTOSIHHE
KBasapa nocjle TOro, KaK OH MBJYYHJ TaKOe YYAOBHILIHOE
KOJHYCCTBO 3HEePrHH, HAOMKHO OT/IHYATECS OT NepBOHAYAJb-
noro. Bonpoc B ToM, #ABAAETCA NH MCTOUYHHKOM 3JHEPrHH Tpa-
BHTALMS — HEe I[POH30LIE] JH IPABHTALMOHHBI KoaJanc
KBas3apa, nepexojl B HHOe rpaBHTALHOHHOe cocTostHue? K
370 MOLIHOE H3JyuYeHHe Bbi3BaHo siepHoil sHepruei? Hukro
He 3naerT. BBl ckaxere: «A Momer GBITh, 32KOH COXpAHEHHS5
3HepruH Hecnpabeitup?» Her, korja siBlenHe HcCAeNOBaHO
TaK Mano, Kak KBasap (KBasaphl HACTONBKO JallekH, 910
ACTPOHOMAM He/erko WX yBHAeTb), H Kak Oyaro 6Bl npoTHBO-
peunT OCHOBHEIM 3aKOHaM, OOBINHO OKA3HIBAETCH, YTO HE 3aKOH
ownboyeH, a NPOCTO MLl HENOCTATOYHO 3HaeM sIBJIEHNe.

Jlpyroii HHTepecHbHl NpHMep MCINOJNb30BAHMH 3aKCHa CO-
XpaHeHHs JHeprHH — peakIusi pacnaja HelTpoHa HA MPOTOH,
anekTpoH ¥ antHHefitpuHo. CHawana Aymand, 9to HeliTpon
npeBpalliaeTcd B NpOTOH H 3sektpon. Ho korma u3MmepHJi
SHEprHi0 BCceX YacTull, OKasaloch, YTO SHeprusi NMPOTOHA H
SMeKTpoHa MeHBIle 3Heprud HelTpoHa. Bo3moXknbl Oeiin B2
ofbsAcHeHHA. Bo-nepBRIX, Mor ObiTh HeNpaBHJBHLIM 3aKOf
coxpaneHus SHepruH. Bop **) npemnonoxun, 9ro sakoH co-
XpaHeHHs! BLIIOJHAETCH TOJBKO B CPEIHEM, CTATHCTHUYECKH.
Ho Tenepk BHIACHHIOCh, YTO NPaBUABHO Apyroe obbACHEHHE:
SHEpruH He COBNAJZIOT MOTOMY, YTO NPH PeaKiHAX BO3HHKAET

*) Quasar — coxkpamenye ot quasi star — «Gynro Gl 3Besga». —
IMpumes. ped.
*%) Huabc Bop (1885—1962) — parckuit (H3HK-TeOPETHK.
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Kas-TO YacTHLA — YacTHila, KOTOPYI0 MBI Ha3bBaeM
. aHTHHEHTPHHO. AHTHHeNTPHHO YHOCHT ¢ coB0f uacThb
. BBl cKamkeTe, 9T0 aHTHHeHTDHHO, MOJ, TOJNBKO AJSA
. npunyma.nn, 4T00BI CIACTH 32KOH COXPAHEHHS IHEPTHH.

) CllacaeT W MHOTHE [pyrHe 3aKOHB, HalpUMep 3aKOH
eHHA KOJIHYeCTBA JAEHXKEHHS, 2 COBCEM HEXaBHO MBI
g NpAMble N0KasarenbeTBa, YT0 HefiTpHHO neficT-
5HO CYLLecTByerT.

| TIpHMEp OuYeHb NOKa3aTe/leH. Iouemy e MBI MOMKeM
CTPAHSATb HALUH SaKOHbLI HA OONACTH, MOAPOGHO e
meie? Tlouemy MBI Tak yBEpeHB, YT0 KAKOE-TO HOBOE
1€ NONUMHSETCH 3aKOHY COXDaHeHHS SHEPIHH, ec/H
EpSAUIH 3aKOH TO/IBKO Ha H3BEeCTHHIX ApfeHHAX? Bpews
HH Bhbl YNTAeTE B XKypHanax, Yro Gu3ukH yOenuiuch
GOYHOCTH OJHOTO H3 CBOMX JIIOOMMBIX 3aKQHOB. TaK,
ObiTh, HE HYXXHO TOBOpPHTb, YTO 3aKOH BEIIONHSAETCS
obsacTsX, Kyna MEl ellle He sarnsgsBanu? Ho ecin
KOrZa He CKakeTe, 4TO 32KOH BBIOJHAETCS Tam, KYHa
He 3arngiuiBanH, BHl HHyero He yaHaere. Ecim pol
ieTeé TOJILKO Te 3aKOHbI, KOTOpBle OTHOCATCHA yike K
HHBIM OIbITAM, BEI He CMOXETe cIenatb HHKAKHX
aHuii. A pejb eMHCTBEHHAA [OJAB3a OT HAYKH B
4TO OHA NO3BOJACT 3al/ANLBATL BlEpell, CTPOHThL [O-
. IlostoMy Mbl BeuHO XOfHM, BHITAHYB ilel0. A 4tO
SHEPTHH, OHA, BepOATHee BCETro, COXPAHAETCH H B
| MecTax.

moueMy Hayka Hezocrosepra. Kak Tonbko BH ckaere
HOyaAb o0 obiacTy onbiTa, € KOTOPOH HenocpelcTBeHHO
1 nxaca.rmcx: BRI Cpasy e JHILaeTech yBepeHHoetH. Ho
$3aTENbHO NO/DKHLI TOBOPHTL O TeX 06.1acTAX, KOTOpLIX
He BHIeIM, HHaYe oT HaykHd He Gyner npoky. Ha-
IpH JBIXEHHH Teja ero Macca MeHsleTcs H3-3a CO-
15t SHepruy. 13-3a 5KBHBATEHTHOCTH MacChl H IHEPTUH
1151, CBA3AHHAA C IBHIKEHMEM, MPOFBJAAETCH KakK NOMoJi-
asg wmacca. [Burasce, Tena craHoBsTCH TsKesee.
H Obl1 ppyroro mMHeHus. OH CYHTan, Y4TO MAcChl MOCTO-
Korza ofuapyxuiocs, uto npencrabiedns Heiorona
Hbl, Bce ropopHmi: 10 yxacko! DHIUKH HallH Y
oumbry! [Toyemy e oHM AyMalH, 4YTO OHHM MOPABEP»
STOT O4eHb MaJ H NPOABNAETCH TONbKO NPH CKOPO-
6iu3kuX K ckopocTH ceeta. Ecau B 3alycTHTe BOJUOK,

ICCA €r0 OCTAHETCH TAKOH e, KaK H B CIOKOHHOM COCTOS-
TOYHOCTEHIO 10 HHYTOX oM 1pobu. Ho Torna oHH Noa#KHbI
Obl roBoputh Tak: «Ecam ckopocTh Tie NpeBbiiliaeT Ta-
0 3HAaYeHKs, Macca BoJYKa He MeHsercs». Bee Oblio GbI
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ficio, He npapna Ju? Ho wer. Bexnb onwithl npoBoamsnct
TOJMIBKO € [EPEBSIHHLIMH, MENHLIMH H CTaJAbHBIMH BOJIYKaMi:,
npumiock 6bl ropopuTh: «Korma BOMMKH, CHEIaHHBIE §i3
MejiH, NepeBa H CTajik, KpyTATcH He OhlcTpee, 9eM € TaKoil-1o
cKopocthio...» Kak BupguTe, Mbl He 3uaeM BCceX yeioBiii,
HEOOXOMMMBLIX AJA onbrira. HeuspecTHo, GyAeT JIH COXPaHATHCs
mMacca pajHoaKTHBHoro Boa4Ka. [losToMy, ecim MBI XorTum,
9TOOREl OT HAYKH GblIa KaKasi-To 0/1b3a, MBI JOKHEL CTPOHTE
joragku. Yrofbl HayKa He MpeBpaTHJIach B NPOCTHIE NPOTOH-
KOJIbl NpOJIENAHHBIX IKCOEPHMEHTOR, MBI JOJKHLI BBHIIBHTATL
32KOHLI, TPOCTHPAIOL{HECH HA ellle He H3BelaHHbie obaactn.
Huvero AypHOro TyT HeT, TONBKO HAyKa OKa3bBAETCH H3-3a
ITOro HENOCTOBEPHOH. A eciM BLI AYMalH, YTo HayKa AOCTO-
BEpHa,— BRI OLIHOATHCE.

Hrak, BosBpalladch K HallleMy CHHCKY 3aKOHOB COXDa-
HeHHA (cM. Tabi. 1), MBI MoXeM BHecTH Tyaa IHepruio. Ha-
CKONBKO HAM H3BECTHO, OHA COXpaHsieTcss B TOYHOCTH. re-
MeHTapHOH eAMHHLBLI 3HeprHM He cymecTByer. Hanee, sip-
Jsiercd JH oHa HerouHHKoM noas? Ha, Sfimwrelid cuwran, yto
IPAaBHTANHS TNOPOMAAETCS IHeprHeH. DHEPrHs SKBUBANEHTII:
Macce, H, ClefoBaTelbHO, Mbic/ib HbIOTOHA, YTO rpaBHTaLuis
nopoxpaaeTcs Maccol, TpancopMupopaiiach B yTBepXAeHie,
YTO IPABHTALHIO MPOH3BOLMT 3IHEPTHs.

CylllecTBYIOT JIpYTHE COXPAHAIIHeCH BeJHYHHBL, MNoA00-
HLle 3Heprud B TOM CMBICHE, YTO OHH SBJIAIOTCA YHCJAMH.
OnHa H3 HHX — KOJNHYECTBO [BHXeHH#. EciH B3aTh Bee
MacChl CHCTEMEl, NEPEMHOXHTh HX Ha CKOPOCTH H CJIOMKHTH,
TO cymMMa OyneT KONHYECTBOM JIBIXKEHHA CHCTEMBI; MOAHOe

KOJIMYECTBO JBHMEHHS CHCTEeMEl COXpamsi-
ercAd. CornacHo HBIHEIUHMM OpeACTaBJE-
HHAM 3HEPTHA H KOJHYECTBO JBHIKEHHS
TECHO CBSA3AHEL, TIO3TOMY 5 MOMECTHI HX

B OIHOM cCTOJ6LE.
Puc. 20 Ewe npumep coxpausiomebics sei-
YHHLI — MOMEHT KOJHYECTBA ABHMKEHHS, O
KOTOpoM Mbl Yae ToBopuiiu. Hanpumep,
€CIH Y HaC eCTb JBHXylleecs TeNO H MBI BbOEpeM MpoH3-
BOJIbHEIH LIEHTp, TO CKOpOCTh yBeNHweHus nnowazpn (puc. 20),
ONHCHIBAEMAS OTPe3KOM, COEJMHSIOIHM TeN0 ¢ LEHTpoM,
YMHOMEHHAA Ha MacCy Tena, HasblBaeTcd MoMEHToM KoJili-
yecTsa JBHXKEHHA. TakuM o0pasoM, MOMEHT KOJHUeCTna
IBHMEHHA YHCIEHHO PaBeH ILIOany, ONMHCLIBAEMONH OTPE3KOM,
COEMHAIONHM TeNO C LEeHTPOM, NpH JIBHMEHHH Tena 3a ei-
HYilly Bpemend. C/AOXKHB MOMEHTHL BceX Tes, BXONSAUIMX B
CHCTEMY, MBI IOJIY4YHM MOMEHT KOJIHUYECTBA JBHKEHHS CHCTeMbl.
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pennunHa He MeHsercs. MTak, MBI nveem coxpaneHue
KoaudecTBa jBHXeHus. Kcerati, MHOTHM 4acTo
g, GYATO MOMEHT KOMHUECTBA LBHXKEHHs He COXpaHs-
[lopo6Ho SHePTHH, OH NPOABIAETCH B pPasiHYHBIX (Op-
BonbHHCTBO Jofiel AymatoT, GYATO OH CBA3aH TOJNBKO
KeHHEM, HO # NOKaXY BaM, YTO OH INpOSIBNIAETCH H B
ux Qopmax. Ecnu B NpOBOJIOYHYIO KaTYIIKy BIBHIATH
4T, TO MaCHHTHOE M0JIe, MATHHTHbLIH MOTOK BHYTPH Hee,
WTCA H 110 NPOBOAY MOfileT dJeKTpHIecKuil Tok. Boob-
YyTO BMeCTO OpOBOJA — JHCK, B KOTOPOM HMEITCH
jyecKHe 8apsiibl Hanojo6He 3NeKTPOHOB B NMPOBOJIOKE
91). Tenepe s NONOABHIAI0 H3JafieKa MAarHUT, BIBH-
ouetb GbICTPO BIOML OCH, TOYHO B CEpeAMHY, H Mardi-
. MOTOK H3MeHsercs. Tak Xe Kak W B NPoBOJIOKE, Mar-
ghle 3apsAbl HAYMHAIOT JABHIATBCA MO KpYry, H, €ciH
. aca)<eH HAa MOJIMLHNHHK, OH 3aKPYTHTCA. JTO He NOXoMe
aHeHKHe MOMEHTA: KOria _—
UT JlaeKo OT JHCKa, JHCK
BOpayMBaeTcs, a Korja ,@’9’9—0—{}“@“'@
— AuCK KpyTHTcsi. Mut QC
1M BpalleHHe 3aapoM, Sl
npo'r?m npait. «AX, G G—-G—{)—-ﬂ"
— CKaeTe BLI,— 3HAYHT,
0 CYIIEeCTBOBATh KAKOE-
pyroe B3auMopelicToHe, 3a- Prc. 21
sifolilee MAariWT KPYTHTH-
obpatayio cropory». IMu-
noxoxero. Ha marnur He
ByeT SJeKTpudecKas CH- ,0—-0—‘0—6--(}-_.0\
KOTOpas cTpemMuiach Obl /9 O
pHyTE ero B ofparHy
ity. Bee Oﬁ'bHCHHE’I‘%ﬂ TeM, (}-—{)-—{)’9
MOMEHT INposiBAAeTcs B
¢ thopmax. OpHa H3 HHX —
HT, CBS3AHHLIH C JIBH}e-
, @ ipyrasi — MOMEHT, CBf-
i ¢ 3MEKTPHYECKHM H
HBEM  rmoasiMH.  Bokpyr
HHTa CYLIECTBYET MOJE €O
I MOMEHTOM, KOTOpLIH He
POSIBNSieTcs] B JPHXEHHH, HO N0 3HaKy MPOTHBOMOJOMEH
ilennio. Eciy Mul NipojenaeM onblT B 0OparHOM NOpHAKe
22), sto cramer elle fAcHee. Korna auck ¢ 3apskeHHbLIMH
IlaMH H MArHWT HaXoiATcs PsAoM ¥ 002 HemojBHIKHLI,
Opio, YTO Node obnafaeT MOMEHTOM, MOMEHTOM B CKpPBLITOH
67
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dopve, He NPOSBJIMIOLHMCH B MeXaHHYeCKOM BpallleHi
Korna e Bbl yOupaeTe MarHuT, NONS PpPasbefHHSIOTCS |
MOMEHT KOJIHYECTBA JBHIKEHHA [O/kKeH Tenepb MPOSIBHTLCH —
juck 3axkpytntes. [Ipuunna, 3acTaBnsiomasi ero KpyTHTbes, —
5TO SIBJIEHHE 3JIeKTPOMATHITHOH HHAYKIIMIL.

MeiisieTcsl 1 MOMEHT KOJHYECTBA MABHKEHHS NOPUHSMI,
A 3aTpyAHAOCh cKasaTb. Ha nepBulii B3risil oM HHKaK He
MOXKeT H3MEHATbCH NoPLHsAMH, HOO 3aBHCHT OT TOro, Iy
KaKUM YIJIOM BBl CTpOHTE NPOEKHHIO cHereMmiul. Bl emotpure
Ha H3MEHAYIOCs NAOWAAL ¥, eCTeCTBeHHO, BHIHMTE €e [10-
pasHoMy B 3aBHCHMOCTH OT TOrO, CMOTPHTE JH Bbl HA Hee
npAMo HAH Nof yraoM. EciH MOMEHT H3MeHsiercst MOPLHsivy
H, CAALS HA CHCTEMy NOJ OJHHM YIJIoM, Bbl HAUWIH, 9T0 On
pased 8 emMHHLIAM, & IOTOM YyTh-4yThb HW3MEHHJAH Yrod, To
YHC/IO €NHHHIl HSMEeHHTCH He3HAUHTEJIbHO, CKaMeM, CcTaHer
yyTh-4yTh MeHblile 8. Ho 7 e uyTh-uyTh MeHblle 8; 7 MeHbine &
Ha BIOJHE ONpPEJie/IeHHYI0 BeHUYHHY, TaK 9YT0 MOMEHT Bpsij
JIH MOMET M3MeHsITbeA mopuusaMH. ONHAKO TOHKOCTH M CTpan-
HOCTH KBAHTOBOH MEXaHHKH MO3BOJIAIT OGOHTH 3TO NOKa3a-
TEJBCTBO: €C/TH Mbl HSMEPHM MOMEHT KOMHYECTBA ABHIKEH!Is
OTHOCHTENbHO M0G0 OCH, OH, Kak HH CTpaHHo, Beerga Oyner
BBIPAXKATHCA UeabiM YHenoM epuuwmi. Ilpassa, B omimune or
3NEKTPHYECKOro 3apsja, 3TO He Te €IHHHLb, KOTOphle MOKHO
nofcyntate. MoMmeHT H3MeHsieTcA MNOPUHAMH B MaTeMaTHue-
CKOM CMBICJIE TakHM o0pasoM, 4TO OpH JH060M H3MepeHuH
BeJHYHHA €ro BhIpaXcaercs LejbiM uucioM. Ho MBI He Moxenm
TOJIKOBATH €r0 TAK 2Ke, KaK LeJoe YMCNO eHHHYHBIX 3JIeKT-
PHYECKHX 32pAN0B — BoOOpa)kaeMbiX €AHHHL, KOTOpble Ml
MOXKeM I[lepecuHTaTh: OfiHa, Apyras, TpeTbsi...
\’_ '|/ B cayyae MoMeHTa KOJIHYECTBA ABHMKEHHS ML
He MOXKEeM IpelcTaBUTh HX cefe KaKk oTuentb-
HbIE €/IHHHLEl, H TeM He MeHee YHCJI0 HX —

Beerga uedoe... Hto Kpalide CTPaHHO.
Ecte 4 npyrue 3akonsl coxpauenus. Omu
He TaK MHTEpecHLl, KaK Te, O KOTOpBIX
Ruc 25 paccKasuiBasl, H peub B HHX HIET HE 0 COXpa-
HeHuH BeauuuHHL IlpennonoxuM, y nac ectb
YCTPOHCTBO, B KOTOPOM HYACTHUH IBHMKYTCH CHMMETPHYHO.
[Tyete HX nBHXKeHHAM cpolicTBeHHA HBYCTOPOHHASA CHMMETPH S
{puc. 23). Torna, cornacHo 3aKoHaM (H3HKH, NpH JIOGLIX
nepeMeleHHAX H CTONKHOBEHHAX BBl MOXKeTe OXHAaTh, H
OXHJATb He HaNpacHo, 4710, B3IJIAHYB Ha 9Ty CHCTEMY MO3Xe,
BE ofHapy»KuTe B Hel npexHiolo cummerputo. CrenoBatesbHo,
CylLlecTBYeT elle ONHH BHJ COXpAHEHHS — COXpAHEHHE Xa-
paKkTepa cuMMeTpHuHocTH. Iloaaranoce 68 H 3TOT 3aKOH
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B Hawy Tabanuny, HO TYT He cOoXpausiercfi HHKakas
eHHas BeAHYMHA, noanaioulasdces Hamepenuio. O 3a-
OXpaHeHiisi CHMMETPHH Mbl MOIOBOPHM nofpoGHee B
neit Jexuin. Knaccuyeckyio Qusuky om Mano HHTe-
OTOMY, YTO TaKHe KPaCHBbie CHMMETPHUYECKHE HAYAMb-
I0BHSI TaM OYEHb PeJKH H TPaKTHYECKOI0 3HAYEHMS
iTH He HMeeT, B KBaHTOBOIl XKe MeXaHHKe, Ile MBI HMeeM
| ¢ OYeHb MPOCTHIMH CHCTEMaMH BPOJE ATOMOB, HX BHYT-
CTpOeHHe 4YacTo ObiBaeT CHMMeTpPHYHBIM (HanpuMep,
OPOHHEH CHMMeTpHel) M XapakTep CHMMETPHH COXpa-
Bor nouemy 3ToT 3aKOH BaXKeH JI1s NOHUMAaHHS KBaH-
ABJIEHHH.
|@ OHH HHTepecHbHl BOMpoc — 3aJoMeH JH Gonee hyH-
JIBHBIH  OPHHUHN B 3aKOHAX COXPAHEHHS HJH MEl
NPHHMMATE WX TAKHMH, KaK OHM ecTb? IJTOT BOMPOC
1Ky 10 chepyioillelt JeKunl, HO OLHY ero CTOPOHY XOuy
ith cpasy. llpn nonynspHOM H3JOMEHHH 3THX PasHO-
HBIX PHHUHNOB OHH KaXKyTCs B3aHMHO He CBA3AHHBIMIL
. np Gosee 1ayGoKOM MOHHMaHHH Bbl OOHapy’KHBaerte
HHMH TeCHYIO CBAI3b — Kau/Iblil H3 HHX TaK HJM HHaye
3yMeBaer B cefe ocrajbHble. B3saTb Xora Obl cBA3bL
OTHOCHTE/ILHOCTBIO H JIOKAJBHEIM XapaKTepoM COXpa-
. Ecan 6bl 5 He NOACHKN 3Ty CBSA3b NPHMEPOM, TO MOTJIO
AOKasaThcs Yy/OM, YTO H3 HEBO3MOMKHOCTH OIpefeNTh,
LICTPO Bbl [BH¥eTech, BbITEKAeT, YTQ COXpPaHAIOLAACH
[Ha HE MOXKeT HCYe3HYTh B OQHOM MeCTe H OJJHOBPEMEHHO
yTb B APYIOM.

1
b ﬁ?f %

Puc.

=,

iepb 51 XoTes Obl MOKA3ATL BaM, KaKOBA CBS3L MEXAY
HeM MOMEHTa KOJNHYeCTBA /BIPKEHHH, COXpaHeHHeM
CTBA JIBHMKeHHS H COXpaHeHHeM HeKOTOPBIX JPYyTHX
tH. [Ipn coxpamenHH MoOMeHTa KOJHYECTBA JBHMeHHS

eM JleJlo ¢ [JIOIAZbIo, OnHchbiBaeMoH ABHMKYIIHMHCA
avi. Ecyi HaM 5aHo HecKo/bKO wacTHIL (puc. 24) M
NpHMEM 3a UEHTP OUYEHb [afleKylo TOUKY X, TO PacCTOSHHS
acTHiy OyyT mouTH ogHuakossl. B stom ciydae npH
[HH MJI0La e, HIH MOMEHTOB KOMHYECTBa JBHHKeHHs,
) YUHTLIBATH TOJIBKO OJIHO — COCTABJISIOULYHD CKOPOCTH,
ast Ha puc. 24 pepTikanbHa. Ml 0OHAPYKHM, YTO CyMMa
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BCEX MaCC, YMHOMEHHBIX Ha WX BEPTHKAJBHER CKOPOCTIH,
nocTosiiHa, HO0 NOCTOAHEH MOMEHT KOJHYECTBA JABHMKEHH s
OTHOCHTEJILHO JOGoA TOYKH, M ec/M Toyka BLIGpaHa AocTa-
TOYHO AaJieKas, TO MOMEHT 3aBHCHT JHLIb OT MacC H CKOPOCTEii,
TaknM o0pasoM, H3 COXpAHEHHA MOMENTA KOJHYECTBA ABHMKe-
HHS BBITEKACT COXpAHEHHE KoJaHYecTBa npikenus. A omno
B CBOIO OYepenb MoApasyMeBaer COXPAHEHME ellle OfHOH Besj-
YHHB, HACTOJBKO CBASAHHOH € KOJWYECTBOM JBHIKEHHS, uyTO
sl JlaXKe He CTall BHOCHTb ee B Ta6a. 1. §1 umeto B BHAY moso-
JKeHHe LeHTpa Macc (pHe. 25).

Macca B sIIKe He MOMET NMepeMecTHTbCH H3 OJHOIO MoJo-
MeHHsi B Apyroe mpocto Tak, cama no cebe. Coxpanenne
M4CCBl TYT HM MPH YeM: Macca BCE BpeMS OfHAa H T4 ¥Ke, peub

HIET JHLIB O ee NepeMelieHH-

]| AX. 3apsap Mor OBl nepemcc-

! THTbCS, 4 Macca — Het. [loz-

2 BOJbTe OOBSCHHTL, MOYeMy,
7 2 [IpeanonoxHs, 4TO ALK

Puc. 95 IJIABHO MIET BBEDX, Haklem

MOMEHT KOJIHYECTBa JIBHe-
HHfI OTHOCHTGJBHO HE OYeHb
nanexkod ToukH x. Eciu npy aBiKeHHH AUINKA BBEPX Macca
HAXOJIUTCA B MOJOXEHHU I, TO NJoiab, OMHCAHHAS ee pajuy-
coM, GyneT H3MEHATBCS C oOnpenenenHoil ckopocthio. Ecnu
Macca TNepeIBHHETCS B NOJoMeHHe 2, TO mJollajfb CTaner
yBenuunBatbes GpicTpee: BhICOTa GyAeT npexHed, MOTOMY Y10
AIHK TONHHMAeTCss C TpPeXHell CKopOCTbIO, 4 PpaccTOgHHE
OT X 10 Macehl yeennunnock. Ho, cornacHo 3akony coxpatenus
MOMeHTa, ObICTpOTA H3MEHEHHs MJIOLAfH HE MOXKET H3MEeHSsITh-
ca. [lostomy Macca we uMeer npaBa NepPeiBHHYTBCA CaMi
0o cee: BEL JOKHBL YTO-TO MOATONKHYTL HJM elie Kak-HuGynb
YBENHUHTb MOMEHT KOJMUECTBa ABHeuHs. BoT noyeMy pakera
HE MOMET ABHI'ATBCH B NYCTOTE..., HO jaBHKercss. Eciii y Bac
HECKOJIbKO MacC H OJHA ABHHYJIACH Brepel, TO APYIHE BBy~
JEHbl JIBHTaTbCA Hagall, Tak 49To0bl MepeMelleHHss Briepel
H Ha3aj B3aHMHO YpaBHOBeCHJHCh. [ak pafoTaer pakera.
CHagasia OHA, CKaKeM, HENOABHMHO BHCHT B NyCTOTE, MOTOM
BeIOpacbiBaeT ras Hasan H H3-3a 5Toro JieTHT Bmepen. ['nas-
HOE — 4TO Bee BelllecTBO, LEHTP Macchl, Macca B CpenmHeM,
ocTaercs Ha npexneM Mecte. Hysknas wacrb nojerena Bnepes,
a4 HeHyIKHAsl, HAC He HHTepecyiolllasi, oTOpollleHa Hasan. 1eo-
peéM O COXPAHCHHH TOJBKO HYKHBIX Belleil HeT, OHH ToBopsAT
JHIIB O COXPAHEHHH BCETO B HEJIOM.
[NMoucku zaxkonoB (PH3UKH — 5TO Bpoje [ETCKOH Hrpsl B
KYOHKH, H3 KOTOPHIX HYKHO COOpATE LENYI0 KAPTHHKY. ¥ HaC
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. MHOMKECTBO KYOHKOB, H C KaXAhIM JiHEM HX CTaHO-
Gonbille. Muorue Bansorcs B cTopore H Kak Gyato
XOAAT K OcTanbHbM., OTKyza MLl 3HaeM, 4TO Bce
opHoro Habopa? OTKyla Mbl 3HAEM, YyTO BMeCTe OHH
| cocTaBHTD LeTbHYO KapTheRy? [Tonuoit yeepenHoeTH

Hac HeckojibKo Gecniorkont. Ho 1o, yto y Muornx
ecThb HeuTO Oflllee, BeensieT Hanexny. Ha Beex wapn-
nyGoe Hebo, BCe clelaHbl H3 NEPEBA ONHOIO COPTA.
KHe 3aKOHBI NOJHHEHbl OMHHM H TEM XK€ 3aKOHAM




JIEKIIHS 4

CUMMETPHSl ®U3HYECKHX 3AKOHOB

Jlns wesoBedecKoro pasyma cuMMeTpus ofa-
naeT, MO-BHAMMOMY, COBEpIIeHHO 0coGoil npHTAraTeNblo
cunofi. Ham upaButcs cmoTperh Ha TPOSIBJACHHE CHMMETPILN
B NpHpoje, HAa HAEAJbHO CHMMeTPHYHBIE Cephl MJaHET Ky
ConHLE, HA CHMMETPHYHLIC KDHCTAMJBL, Ha CHEMHHKH, Ha-
KOHEIl Ha IBETH, KOTOpPHle NONTH cHMMerpiunbl. OmHako
cefiyac MHe XxoTesoch Obl MOroBOPHTBE HE O CHMMETPHH mnpej-
METOB, a O CHMMeTpHH camuX 3akonoB (usnkd. Yrto Takoe
CHMMETPHS [PeMeTa — MOHATb JIErKO, HO MOMKET JH Obith
cumMmeTpuHYHbIM QH3nYeckuit 3akon? Her, Koneuno, Ho (QuaHKn
MOAYyYalT o0cofoe YAOBONBCTEHE OT TOro, Yto GepyT camble
OObIIEHHEIE C/I0BA H HCTIONB3YIOT HX /5 0003HAYEHHA COBCEM
Apyrux noustHi. B Hamem cayuae HeKoTOpHE CBOHCTRA
(H3HUECKHX 3aKOHOB Ka3aJlich HM QUYEHb NOXOKHMH Ha Te
CBOHCTBA MPEIMETOB, KOTOPbIE OMPENETsIIOT HX CHMMETDHIO,
H (MH3HKH CTajH rOBOPHTH O CHMMETPHH (PHIHYECKHX 3aKOHON.
Bor o Heli-To H MOHAET 3jech pedb.

Yto taroce cummerpusi? [locmorpuTe na meusi, u BB yGe-
JHTech, 4TO MOfl JIeBasl NoJOBHHA CHMMETPHYHA NpaBoH, ro
Kpafinell Mepe BHelHe. TouHO TaK e HIH HECKOJbKO HHa'C
cHMMETpHYHa Basa. Yto pce 310 3HaunT? CHMMETPHYHOCTL |
MOET0 TeNa O3HAYAET, YTO ec/ll MepeHecTH BCe, WTo Y Meis
€cTb, CrnpaBa Ha/leBO H HaoOOpOT, T. €. €CIH MOMEHATb 3TH
JIBE€ CTOPOHBI MeCTaMH, TO f Oyny BBIMISAETH TOYHO TaK e,
kak H pamblue. OcoGoro Buua cummerpuell obnapaer KBai-
patr — ero MoxHO noBepuyTth na 90°, u ou cnoBa Oyjer BLI-
TASAeTh Tak e, Kak H npexpe. Masecrrsiit Matematik ['epman
Beiinb *) npeanoxun npexpactoe oNpeleneHHe CHMMeTpLl,
COTJIacHO KOTOPOMY CHMMETPHUYHBIM HasbiBaeTcsil Takoli mpei-
MEeT, KOTOPHI MOMHO KaK-1T0 H3MeHfiTh, MOJyuYad B pesy.b-
TATE TO e, ¢ 4ero BLl Ha4anu. Mmenno B sToM cMbice ropop T
0 cuMMeTpHH 3axonoB ¢usnxn. [lpn stom Mbl HMeem B BHLY,
YTO (PH3HYECKHE 3aKOHBI HIH CNocoOB HX TpeACTaBJeHH

*) Cepman Beiinp (1885—1955) — meMeuknit marematuK.
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HO U3MEHSTh TaK, UTO 3T0 HE OTPAMKAETCS HA MK Clejl-
Ax. ITHM cBoiicTEOM (PM3NYECKHX 33KOHOB MBI H 3alMeMCH
O JNexuin.
[lpocTeiiiiM NpHMEPOM CHMMETPHH TaKoro poja — U Bb
NOHMETE, YTO 3TO COBCEM HEe CHMMETDHS MpaBoro M
— MOMET CAYMHHTb CHMMETPHS OTHOCHTENBHO TNpO-
CTBEHHOIO mepeHoca. Bor gro Mel mmeeM B Bupy. Ecan
POMTL JIOOYI0 YCTAHOBKY H MPH €€ MNOMOIH MOCTABHTD
-HHOY /b ONbIT, 4 3aTeM B3ATh U MNOCTPOHTH TOYHO TAKYIO
YCTAHOBKY /ISl TOYHO TAKOIO K€ SKCMEPHMEHTa ¢ TOYHO
M e 00BEeKTOM, HO B APYrOM MeCTe, He 3jiech, a TaM,
MPOCTO MEPeHeCTH Halll OMLIT B APYry TOUKY NPOCTPaH-
4, TO OK2)KETCH, YTO BO BpeMs 0GOHX ONBLITOB NPOHCXOAMT
ocTH oaHo M To e. Koueuno, 910 yTeepKieHHE He
HO MOHMMATH CJAMINKOM yrpotenHo. Ecan Gst 51 na camom
MOCTPOHA 3Jiech, [le S cefiyac CIDKY, Kakylo-Hubyab
HOBKY, 4 3aTeM MOMbITaJdcs nepenecTd ee Ha 6 M BaeBo,
BOlJia Obl B CTE€HY, CO BCEMH BBITEKAWOWHMH OTCHOIa
crpuami. ITosToMy, rOBOPS O CHMMETPHH OTHOCHTETBHO
ZHCTREHHLIX [EPEHOCOB, HEOOXOMUMO YUHTBIBATL BCE,
) HTPAET B SKCMEPHMEHTE CYILECTBEHHYIO DOMb, H MEPEHOCHTD
5T0 BMEcTe ¢ ycTaHoBKoH. BosbMeM, Hampumep, Kakymo-
b CHCTEMY € MafiTHHKOM # monpo0yeM MepeHecTH ee Ha
fU MHJb BOPaBO. $lcHo, uTo chereMa we Oyaer paboTath
HJbHO, TaK Kak KoneDauHsi MASTHHKA 3aBHCAT OT I[PH-
s 3emnn. Ho ecnn mpencraBuTh cebe, yto BMecTe C
HOBKOH §1 TIepeHoIny H Hally MJI4HeTy, TO cHcTeMma Oyper
TaTb Mo-npexueMy. B ToM-T0 H neno — HyXHO Depeno-
€pa3y Bce, YTO HMeeT XoTb MaJdeiiliee 3uavenue. ITO
0 3ByuuT JOBOJbHO Heleno. B camoM pene, MoiKHO
0 MEPEHECTH 3KCAEPHMENTANbHYIO YCTAHOBKY, a €cJH
| He 3apaboraeT, CKA3aTh, YTO Mbl [MEPeHec/H ellie HE BCe,—
OKasblBaeTech NpaBbl H B ToM i B apyroM cnydae. Ho na
M Jie/le 5TO He Tak, MO0 BOBce He OUeBHAHO, 4To Ml 06#-
bHO GyneM npassl. Hutepecueifiliee cBoiicTBO NPHPOALI
P43 U 3aKJIIOYaeTcsl B TOM, YTO BCEIZlA YAAETCS MepeHecTH
ATOUHO MaTepHala, 4TOOB! yCcTaHOBKa BeNla cebsi, Kak H
e. A 310 yxe He mycThle CJOBA-
e xoTesock Obl Ha MpHMepe MOKasaTh, 4YTo 3TO yTBEPHK-
e npaennbiHo. BosbMeM B RauecTBe HAJIOCTpAUMH 34KOH
IPHOTO TATOTEHHS, YTBEPIKAAIOIHH, uTO CHIA B3aHM-
NPHTSXKEHHST JBYX Tell ofparHo MPOMNOpIioHAJbHA
paTy paccTosHHSA MeXay Humd. Hanomuo, uyro Ttesia
THPYIOT Ha cuJly H3MEHEHHEM CKOpPOCTH B HamlpaBleHHH
. Bosbmem Temepb ABa Tela, CKameM, U1aHETY, Bpalialo-
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myiocs sokpyr Connna, H mepeneceM 3Ty mapy B Apyryio
yacTh Bceesennoil. Paccrossue MeXIy HEMH, €CTECTBEHHO,
He H3MEHHTCHs W, ClefiopaTelbHO, HE HaMEHAeTcs W HeicT-
ByiOHIie MeXJAy HHMH cHabl. DBonee Toro, B HOBOH CHTyallin
COXPAHHTCH H CKOPOCTb JIBHXKEHHS H BCE NPOMOPLHH NpoHC-
XOAfAUHX H3MeHeHHWi, W B OfHOIl cHcTeMe Bce OymerT mpowc-
XOAHTb TOYHO TaK 3Ke, KaK H B APYroH. ¥Yie To, 9TO B 3aKOHe
BCEMHPHOTO THATOTEHHSI HCMONb3YETCR «PacCTOfHHE Memay
IBYMSI TejiaMH», a He KaKoe-To paccTosinue A0 LeHtpa Bee-
JIEHHOI!, MOKa3bIBaeT, 4YTO S3TOT 3aKOH JONYCKAET NEePeHOChH!
B HPOCTPAHCTBE.

Bor B 3ToM ¥ 3aKJ0uaercs OJHA H3 CHMMETpHE (uanue-
CKHX 3aKOHOB — CHMMETPHS OTHOCHTENLHO MNPOCTPAHCTBEH-
HHIX NiepeHocoB. JIpyroe CBOHCTBO CHMMETPHH CBSI34HO C TEM,
uTo A5 (PU3HYECKHX 3aKOHOB HE CYUIECTBEHHBI H CHABHTH BO
BpemMeHH. 3anycTHM nJiaHeTy Bokpyr CosiHUA B onpeaeieHHOM
nanpaeiaennn. M npennonoduM, 9to Mbl MorH OBl 3anyCTHTD
ee 2Ke CHoBA Ha 2 yaca HiH Ha 2 TOJa To3kKe, 3aNyCTHTL CHOBA
C caMOro Hayajla TOUHO TAKHM Ke 00pasoM NMpH TOHHO TaKoM
JKe HCXOAHOM pacmodiomerns niaxer n CosHia, Kak H npw
nepBoM 3anycke. TorZa Bce OyaeT NPOMCXOAWTH TOUHO TaK
Je, KaKk H B MepPBOM CJlyyae, TIOCKOJIbKY BHOBb 3aKOH BCEMIIp-
HOTO TATOTCHHMA TOBOPHT O CKOPOCTH H HHIJe He NoAb3yercs
NOHSTHEM abCcoJdIOTHOrO BpEMEHH, B Onpelie/leHHBIH MOMEeHT
KOTOpOro HeoOXoAHMO HayaTh H3Mepenus. [lo cosectn ro-
BOpsi, HMEHHO B 5TOM KOHKDETHOM [IPUMEDE MBI HE OY€Hb
yBepeilbl B CHpaBeiJHBOCTH HalUWX yTBepxaeHui. Korpa
Mbl TOBOPHJH O 3aKOHAX IPaBHTALMH, Mbl YIIOMSAHYJH O BO3-
MOMHOCTH H3MEHeHHs TDABHTALHOHHLIX CHJ BO BPEMEHH.
A 3710 o3mavano Obl, YTO Halle TNPEANONOKEHHE O JONYCTH-
MOCTH CIBHI'OB BO BpeMeHH HeBepHO. Benpb ecad rpaBHTaiHOH-
Hasi TNOCTOAHHAs uYepe3 MHJAHADL JIeT OKaMeTcs MeHbllle,
yeM ceHyac, TO HEBEPHO YTBEpPMiAaTh, WT0 HYepes MHJIHapJ
JieT ABHXKeHHe HAIIHX SKCNepHMedTanbubiX NMianeT W Coamua
Oymer TOYHO TAaKuM e, Kak u ceronusi. Ho, HacKoNbKO Mol
3TO 3HaeM ceifyac (a s TFOBOPIO 3hech O 3aKoHAX (HIHKH B
TOM BHie, B KAKOM OHH HAM H3BECTHBLI CErojHs,— XOTH, MO-
BepbTe, HE OTKa3ajcd OH OT BOSMOMHOCTH MOIOBOPHTb O
HHX € NO3HUHHA 3aBTpallHET0 AHS), CABHUT BO BPEMEHH HE
AMEeT HHKAKOTrO 3HAYEHHS.

HspecTHo, 4TO B OHOM OTHOLUEHHH 3TO HA CAMOM fiefle He
TaK. 3To BepHO JHIUb B TOM, YTO KaCaercsi 3aKOHOB (BH3HKH.
Ho dakTtel (a2 oHH MOTYT CHJABHO PACXONHTLCS C H3BECTHBIMM
HaM 3aKOHaMH) CBHAETeNLCTBYIOT, MO-BHAHMOMY, O ToM, 4TO
Bceenennas uMeeT onpefefieHHOe Ha4afo BO BPEMEHH M YTO
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ac sTa DBcenennaa mnocrosimHo pactumpsierca. Moryr
Th, YTO 31ieCh Mbi TOMe JO/KHBL BOCIPOHSBOJHTDL «Teor-
(UEeCKHe» YCJO0BMSA, KAK W NpPH NpPOCTPAHCTBEHHBIX Iepe-
X, KOTZa Mbl BIHYMZEHBI ObLIM TIEPEHOCHTH HE TOJBKO
HOBKY, HO H BCe ocTaibHoe. B Tom e caMoM €EMEBICJie
HO YTBEpPIKAATh, YTO AJIA nepeHoca BO BPEMeHH crpaBef-
BO AHANOTHYHOS MPAaBHJO H YTO HaM HYXKHO CMellaTh BO
eHH TIpoliecchl pacunipenus BeeneHHOH BMecTe co BceM
sbabM. Torna Mel gommHel ObIH Obl NPOBOAHTH HAII
oM SKCNEepHMEHT. CIBMTAA BO BPEMEHH MOMEHT POMIEHHH
Beenenno#i. Ho He Ham cospapaThb Beellennblie. Ha stot
[ecc Mbl HE MOMeM OKas3aTb HHK4KOoro BJIHSHHSA, H MbI
MOXEM pa¥e MOAYYHTD SKCMEpHMEHTAaJbHbIM nmyTeM XOTb
toe-HHOy b mpeacTaBienre o HeM. [lo3TomMy HacTOJBKO,
{OJIbKO 5TO KAacaercsl TOUHHIX HAYK, MBI HHUErO HE MOMEM
gath No 3ToMy nosony. Ilpocro-Hanpocto seno B ToM, 4TO
oBHs cyulecTBoBaHMs Beenenno#l, no-BumuMoMy, MeHs-
csl BO BPEMEHH H TAJaKTHKM HENPephBHO ynajsioTcs Apyr
T Apyra, Tak uto eciH Obl B KaKOM-HHOYAb Hay4HO-(DaHTac-
GCKOM POMAHE BEL MPOCHYJIHCH [JIe-TO B HEH3BECTHOM Oymy-
10, H3MEPHB CPEAHHE PaCCTOSTHHST MEXY rafakKTHKaMH,
emorau Obl y3HATBH, 0 KaKOM BPEMEHH HAeT pedb. ITO 3Ha-
, 4TO C TedeHHeM BpeMeHH BcellenHasi He Oyner BHIIANETH
. K€, KaK OHa BbITJALHT cefiuac.

Onuaxo cerofiHs MPHHATO HPOBOAHTL rPaHb Mexay (ush-
KUMH 3aKOHaMH, KOTOpHIE TOBOPAT O TOM, KakHM Oyper
€HHe, eclH OHO HAYaJoCh NMPH ONpefe/eHHBIX YCJAOBHSX,
BEP2KACHHSIMH O TOM, Kak Gelia co3liaHa Halua Bcenennas,
OJbKY O moclefHeM Mbl 3HaeM coeceM MaJdo. O6GeMHO
TAKOT, YTO ACTPOHOMHYECKAss MCTOPHHA, HJH KOCMOTOHHYe-
TEOPHS,~— 3TO HE COBCEM TO JKe, YTO 3aKOHBI (PHBHKH.
Nid, €CJH BBl CIIPOCHTE MeHs, B YeM TYT pasHulla, TO #
ycb B 3aTpyaHHTeNbHOM nogorenny. Camas XapakTep-
‘uepTa (PH3HYECKOro 3aKOHA — 3TO €ro OOMHOCTD, HO eCyld
Gesiom CcBeTe CyllecTBYeT 4TO-HHOyAb AEHCTBHTENBHO 06-
, T0 910 (aKT pasberanus BreX neGecHpX Teq. [lostomy
3HAIO TOYHO, B YeM TYT pasuuua. Ec/iH Xe yClOBHThbCA
ofpaiath BHHMaHHST Ha TPOIECcCH], CBA3aHHbIE ¢ BO3HHK-
eHieM Bcesennoii, a 6pate JHIIb HacToslye (H3HYECKHE
ibl, H3BECTHBIE HAM, TO CIBHT BO BpeMeHH ue OyaeT UrpaTh
AKOH POJH.

TlpuseneM ellle HECKOJIBKO TIPHMEPOB 3aKOHOB CHMMETDHH.
IHH M3 HHX CcBf3aH ¢ (PHKCHDOBAaHHEIMH MPOCTPAHCTBEHHBIMH
oporamu. Ecim npoBouTh KakOH-THOO ONBIT € YCT4HOB-
, MOCTpOeHHOH B KakoM-HHOynb OINDEIeEHHOM MecTe,
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a 3ates B3STh JAPYTYI0 TOYHO TAKYIO XKe YCTAHOBKY (BO3MOXKHO,
NEPEeHECEHHYIO B JDYTYIO TOYMKY NpPOCTPAHCTBA, IAE HOCBOOO/-
Hee) H TOBEPHYTb €e TAK, YTOOH Bce ee ocH HMEH JPYryio
OPHENTALIHIO, TO yCTaHOBKa Oyner paGoTaTh TOYHO TAKHM XKe

Fa-- ofpasom, kak H panbiue. Ko-
Y  meano, mpu sTOM Ham cHOBa
HYHO MOBEPHYTb H BCE OC-
&|  TaNbHOE, CYILECTBEHHOE JJs
skcnepuMenta. Ecnn peus nger
O AENOBCKHX HacaX H BBl HO-
JOKHTE HX Ha 60K, MasATHHK
OpPOCTO YTKHETCH B CTEHKy
dyTaspa H Yackl OCTAHOBATCH.
Ho ecnin BMecre ¢ wacamu mno-
BepHyTb # 3eMao (Kotopas H
TaK BCe BPEMA MOBOPAYMBAET-
csl), u4acel OyZyT MATH 1O-
NpeXxHeMy.

MaremaTiueckoe onucanne
9Tl BO3MOMKHOCTH MOBOPOTH
NPEACTABNAETCH NOBOJBHO HE-
tepecHbiM. Jlna Toro wrobol
onucatb, Kak MpPOTEKAeT Ka-
Koi-11H0O TIpolecc, MBI NOJIb3y-
-eMCHl HHC/aME, [[0KA3bIBaKOIi-
Puc. 26. a — nonoxenueroukn MH, O KAKOM MECTe HIACT peub.
P OTHOCHTENBHO MeMsi xapakTe- OTH UHCAA HASHLIBAIOT KOOpAH-
PH3YCICH ABYMSI WHCJIAMH X HY;  HaTaMH TOYUKH, H HHOULA HaM
YHCJIO0 x NOKa3nBaeT, HACKQNbLKO anKO}IHTCH 6'331'1’ Tp“ qHeaa,
JAneKo Brepel yuJa oT MeHs
TouKA P, & uHCTO y — HacKony-  NOKASBIBAIOUINX, KaK BBICOKO
KO oua CMeHleHa BaeBu. 6 — no- HaJl HEKOTOPOH MJIOCKOCTBIO
JIOKEHHe TOH e caMoi TOYKH P pacToJIoneHa Hailla TouKa, Kax
XapaKTepU3yeTcs NBYMA JIPYrH- AaJIEKO OHa BNepenH MIH c3anH
MH UWCITaMH, eCJlH # CTol0 Ha
npexuen weete, HO nosepiysca  (CCIH YHCJIO OTPHUATE/IBHOE) OT

B CTOPOHY H4aC H HACKOJbKO OH& cMellle-

Ha OT HAC BNPABO HJH BJICBO.

Te, kTO GBI B Hbm—ﬂopxe. 8HAIOT, YTO YCTPOEHHAS TAKHM
o0pasom HyMepauusi yJHIl odeb yaoOHa, WM, TouHee, GbuLia
yAoOHa L0 TeX nop, HoKa He H3MeHuJH Haspanue Lllectoii
apenio. IlobopoT B mpocTpancTee ¢ MaTeMaTHUeCKoil TOMKH
3peHns BBITAAAHT caepyiomum obpasoM. Ecnn A ykasmsao
ToJI0XKeHHe HEKOTOPO# ToukH (puc. 26), coolmas ee Koopau-
HaThl X H Y, a KTO-TO JIPYyTOH, NMOBEPHYBIUIHCH JHUIOM B CTO-
POHY, 3ajdeT NOJIOXEHHe TOUKH KOOpAHHaTamMH X' W y', on-
pefesieHHEIMH OTHOCHTENBHO ero CoOCTBEHHOTO MOJIOMKEHHS,

76

CemmuiEseERasEnss




aK JIeTKO BHJIETb, MOR KOOpJHHATA X MpeAcTaBaseT coboi
p» 00EHX KOOPAHHAT, BLIMHCIEHHBIX APYruM Habmona-
. @opmyna npeobpasoBaHKs TAKOBa, YTO KaXaas KOOP-
Ta X M y npeBpalllaeTcd B cMech ABYX KOOpAMHAT X' H
aK BOT, 34KOHBl NPHPOJBL NOJKHBI ObITE TaKHMH, 4YTO
i CMEILATL KOOPAHHATHI NOJOOHEM 00pasoM H NOACTABHTH
yuEHHLIC BBIPAXKEHIS B YPABHEHHSA, STH YPaBHEHHS N0JK-
‘coxpansith ceoil Buj. Mvenwo B 3moM cocToMT MatemaT-
08 MPOSIBJEHNE YKasaHHOH cHMMeTpHH. Bhl 3anucrvimaere
HEHHUS B OlpeNe/]eHHbLIX CHMBOMAX, 3aTeM HAXOQMTE crocod
Hbl 3THX CHMBOJIOB X H I HA HOBEIE X' H Y, KaMjblit H3
PBIX CBSI3aH €O CTAPLIMH X H Y onpejeneHHoi Gopmydioi,
j0cJie 3aMEHBl YPABHEHHS TO-MPEXHEeMY BBINISAAT TaK, Kak
pamblie, PasBe YTO y X- H Y NOABWINCH IITPHXH. A 370 B

cBoell YCTaHOBKE TOYHO TO JKe, YTO A BHIKY B CBOCH, XOTH
. H TMOBEPHYTA.

IpuBeny elle OOHH OYEHb HHTEDECHHH TPHMEp 3aKOHA
MeTpii. On ¢BA33H C DABHOMEDHLIM JBHXKEHHEM M0 npf-
CunTaercs, 4To 3aKOHBI (PH3HKH He MEHSIOTCH mpH pas-
EDHOM JIBHIKEHHH N0 MPSIMOM. JT0 yTBEpHJeHHe MOJNYUHIIO
CHOBAHHE MPHHIHNA OTHOCHTEJNBHOCTH. BoabMeM KocMi-
i Kopabnb, Kakoe-HHOYAb yCTPOMCTBO B HeM, BBIOJHS-
onpenesennyro paboty, d BO3bMEM IPYIoe COBEPILEHHO
e ycTpolicTBO, yCTaHOBJIEHHOE 3liech, Ha 3emne. Torna,
KocMiueckiit kopa6ab Oyner ABHIATbCSI € NOCTOSIHHOM
pocTbio, Habmopatesnb Ha Gopty Kopabias, H3ydarolMi
eHHe ycTpPOHCTBA, He 3aMETHT B HEM HHYEro HOBOIO MO
BHEHHIO cO MHOH, HabJIOfat0IiM TIOBEIEHHE HENOABHIKHOIO
ofictBa Ha 3emne. Koneuwno, ecqm pBHMymuiicss HaGmo-
BHITJISTHET B HJIIOMHHATOP HJH HAJETHT HA KAKOe-TO
TCTBHE, 3T0 CoBceM apyroe geno. Ho B ocraibHOM,
OH JIBHIKETCSI C TOCTOSHHOM CKOPOCTbIO Mo OPsIMOH,
Hbl (PHSHKH KarKyTCsH €My TOYHO TAKHMH JKe, 4TO H MHe.
pas 370 T4k, 9 He MOTY DellHTb, KTO JK€ H3 Hac JABHKETCH.
Tlpesxne ueM WATH nanblie, MHE XO0TeJNOCH Obl MOAYEPKHYTD,
BO BCEX 3THX npeofpasoBaHHsAX H BCEX 3THX 3aKOHaX
METPHH MBI He FOBOPHJIM O nepeHoce Bceesiennodl B uenoMm.
ydae CLABHIOB 10 BPEMEHH TOBOPHTb O TAKOM CABHIE 15
nipoueccos Beenennoit 3uaynsio Gbl BOOOIlE HHYEro He
Th. TOYHO T4K K€ HET HHKaKOrO PA3yMHOTO CONEpPIKaHHSA
YTBEPHIEHHH, YTO €c/TH 6L MoKHO OBLIO TIEDEHECTH BCIO
- Beenennyio B Apyroe MecTo B HPOCTPAHCTBE, HHYEro
aMeHHJoch Obl. 3aMeuaTellbHO BO BCeX STHX 3aKoHax
YTO: eclH B35ITh KaKylo-To yCTAHOBKY H TIEDEHECTH €€ B
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Apyroe MecTo, yGeRHTbcA B BHIMOJHEHHH UENOrO pafa yc-
JOBHH W MEPeHecTH Tyja IKe [0CTATOYHO JOTONHHTENbHH %
YCTPOHCTB, TO OKarkercsi, YTO HaM YyAaNoCh BBUIEAMTH HacTo
Halwel BceneHHoH ¥ nepeMecTHTb €€ OTHOCHTENBHO OCTaB-
eficsi 9acTH, H 3TO He NPHBOART JANA HaGmonaeMoro ABJIe s
K KakuM-THO0O NOC/eICTBHAM, BCE OCTAHETCH, KaK H paHbllle,
B coiyuae npHHUNINA OTHOCHTENLHOCTH 3TQ 3Ha4WT, 9I0 TOT,
KTO JIETHT B KOCMOCE MO NPAMOfl ¢ MOCTOSHHOH CKOPOCThIO
OTHOCHTENTBHO CPEAHEro noJoxeHna HaweH Bceenennol, e
34METHT HHKAKHX TMPH3HAKOB CBnero asuxenus. Huave ro-
BOPS$, OIBITH, MOCTABJEHHBIC BHYTPH JABHIKYLIEroCs Telia H He
CBSIZ3AHHLIE ¢ BBINIAZLIBAHHEM B OKOWIKO, He MO3BO/NAIOT Of-
peJIeNuTh N0 KAKHM-THOO NPH3HAKAM, JBHXKEMCS JIH MBI OT-
HOCHTe1bHO BCeX 3Be3Jl B COBOKYMHOCTH HJIH HET.

210 yTRepMAeHHe OBLIO Brepehle BhicKasaHo HbIOTOHOM.
PaccMoTpiM ero 3akon BeeMHpHOTO TArorenus. O yTBep-
JI4€T, YTO CHJIBI B3aHMOAEHCTBHA MEXAy Maccamu o6patio
NpPONOpPUHOHAJBHLL KBaApaTy pAacCTOAHMS MEXIY HHMH
uTO Ka)kJas CHlia BbispiBaeT uaMeneHme ckopocti. [lpeano-
JIOXKHM Temnepb, YTO MHE yaJ0och NOCTPOHTL TEOPHIO JBHIKEHA
NNaHeTH, Bpanjatomeidca sokpyr Henoapiuoro Conmua, a
MHE XOYeTcsl BhIICHATB, YTO MPOHCXOAHT ¢ MJAHETOH, Bpaila-
toielics okolo aemkywerocs Coasnua. Bo BropoM eayuae
BCE CKOPOCTH OTJHUHEL OT —¥eX, KOTOpHle Habmopaworcs b
NepBOM CJlyyae, K MX CTApbIM 3HAYCHHAM HYIKHO OPHOABHTDL
HEKOTOPYI NOCTOSHHYIO CKopocth. Ho 3aKOH comepikuT
YTEEPIKAEHHE JHIUL OTHOCHTEIBHO USMCHEHUL CKOPOCTH, a
MOSTOMY Ha CaMOM Jieie MONYYaercs, uTo BCe CHJALL, aefict-
BYIOIHiE HA nJaHeTy Henojsumuoro Colula, B TOYHOCTH
TaKue e, Kak u aas nnaverol apeidyiouiero Conuua, #, cie-
JIOBaTelbHO, BCE H3MEHEHHS CKOPOCTH Iifl o0eHX NJaHeT
onuHakoeel. [losromy miobasi AonoHHTe/NbHAS CKOPOCTB, C
KOTOPOif MBI HayHHAaeM BO BTOPOM CJydae, COXpaHsieT CBoe
3HaYeHHe, W BCe H3MEHEHHS CKOPOCTH HAKANIMBAIOTCH MOMHMO
aroro. OKOHuaTeNBHEBI pE’YJLTAT TAKHX MaTeMaTHUECKHX
paccyaeHHH TOBOPHT, 4TO ec1H A00aBHTb BCEM TelaM Mo-
CTOSIHHYIO CKOPOCTb, TO OHH MNO-TIPEXHEMY B TOYHOCTH OyayT
NOJUHHATLCA TeM e 3aKOHaM, 4To M paubile. Bor nosromy,
uzyuas ColHEUHyIO CHCTEMY H TPaeKTODHH ABHIKEHHS MJIAHET
pokpyr CofHua, Mbl HE MOMeM PpElUHTb, HENONBHKHO JIH
CosHite oTHOCHTENBHO Hamed BceesieHHOH WaH OHO IBHIKeTCS.
B coorgercTBHI ¢ 3akoHoM Hbiotona Takoe apHkenue Cosnua
HHKAK He oTpamaercd Ha INBWXKeHHH mnader Bokpyr Conuua.
[Nostomy Hetoton poGaensin: «lipikenre 1es B MpocTpaHcTee
OTHOCHTEIbHO APYT APYra OAHO H TO YKe, HE3aBHCHMO OT TOr'O,
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[OABHACHO JIH 3TO NPOCTPAHCTBO OTHOCHTENBHO 3BE3% HJH
JKETcA Mo MpAMOH C NOCTOAHHOH CKOPOCTHION.
pema o, H nocae Helotona GLiig OTKPBITHL HOBBlE
HE[, H B HX 4HCJe 3aKoHbl 3JeKTpolyuHavHKn Mareses-
. OpHo W3 c/ejcTBHH 3aKOHOB 3A€KTPONHHAMHKH 3a-
HAETCA B TOM, YTO JODKHBL CYUIECTEOBATE BOJHBLI, 3J€KT-
FHHTHBIE BOJIHH (CBETOBBIE BOJHBI MOTYT CJYXKHTH HX
2poM), KOTOpHIE PacrpocTpaHsA/HCh Obl CO CKOPOCTBIO
792 rwm/c, Hu OGonbuie, HH MeHblie. TO €CThb HMEHHO
792 km/c, uto Gbl Tam HM Gbito. Ho Torpa werpyaso pe-
Th, YTO K€ HAXOJNHTCA B NOKOE, a YTO ABHXKETCH, TaK Kak
, COTacHO KOTOPOMY CBET PacrnpOCTpaHsercs co cKo-
pi0 ~ 300 000 km/c, HaBepHsiKa (C UepBOro B3IVsAza)
TaKOB, 4YTOOHW [03BOJMTL HaOMIORaTeNl0 ABHrathes Oes
(HX-11HO0 BHOMMBIX HaMmeneHuil. QueBHIHO, He NpaBja JH,
} ec/IM BH HaXopHTeck B KOCMHUYECKOM KopabJe M JeTHTe
opocthio 200 000 kM/c B KaKOM-TO HallpaBJlieHul, a o
/Cb Ha 3emse W HanpaBli0 My4OK cBeTa, PacipocTpa-
Hea co ckopocteio 300 000 kM/c, uepe3 MalleHBKYIO
DOUKY B Ballleii KaDbhHe, TO, NOCKOJbKY Bbl ABHMKETeCh €O
pocthio 200 000 xm/c, BaM Oyaer KasaTbes, 4TO CBET pac-
TpausieTcs JHWb co ckopocreio 100 000 kM/c. Ho, kak
HWJI0Ch, €CJIH JIelCTBHTENbHO NOCTaBHTh TaKoH 3KChe-
T, TO BaM GyleT Ka3aThCs, UTO CBET paclpocTpaHfAeTcs
ckopocthio 300 000 xM/c OTHOCHTENLHO BaC, @ MHE — YTO
pacupoctpaiisietcss co ckopocrbio 300 000 KM/c oTHOCH-
HO MeHsi!
BJIEHHA TPHPOMbL He TAK-TO NPOCTO NOHATH, H ONHCAHHKIH
epHMEeHTaNbHbI (JAKT HACTOJBLKO IIPOTHBOPEYN] 3[PaBOMY
ey, 4TO H ceHuac ellle HaXOnATCA JIOAH, HE BepAllHe
oT peayabtat! Ho pas 3a pasoM onbITHl NoKasadH, 410
)POCTL pacripocTpaneHusn cBeta paBha 300 000 km/c Hesa-
0 OT TOro, Kak OBICTPO Mbl caMu nBuKeMcsi. BosHuKaer
)OC, KaK e 370 MoMeT ObiTh., JUHINTEHH, TaK e KakK H
HKape **), mouss, 4to eAHHCTBEHHOE OOLACHEHHE, NO3BO-
lIee ABYM JIBHIKYLIMMCA OTHOCHTEJLHO ApPYr Apyra Ha-
aTensiM nojydath OAHHaKOBOE 3HaueHie CKOPOCTH CBETa,
OuaeTcsl B TOM, 4YTO HX BOCOpHATHE BPEMEHH M MpPOCT-
Ba HEOAHHAKOBO, YTO 4Yachl KOCMHYecKoro kopabuns
He TakK, Kak Ha 3eMmje, 0 T. A. Bn MoXeTe BO3pasiTh:
€C/IH Hachl Bece K€ HAYT M A, Haxollsch B KOCMHYECKOM

*) Jhkeiive Knepk Maxceenn (1831 —1879) — nepsrtit npotheccop
IEpEMenTanbioll (u3uKH B KeMODHIMKCKOM YyHHBEPCHTETE.

**) ionn Anpu Iyaskape (1854—1912) — dpannyacknili mare-
, GH3pk W duaocod.



Kopa6ne, crany HaGAONlaTh 3@ HUMH, TO A CMOTY 3aMETHTH,
yTo Ol oTcTalo™. Her, He MoXeTe, yachl Ballero Moara Tak»Ke
Oynyr HATH MeujeHuee ofbmnore! Bor Ttak, npenycmotpen
COOTBETCTBYKIIKE H3MeHeHusl 20CONIOTHO BCEX TNPOLECCOB,
APOHCXONAIIMX B KOCMH4YeCKoM KopaGue, ynaloch COUYMHHTH
TEOPHIO, B COOTBETCTBHH C KOTOPOH CKOPOCTb CBETa B KOCMH-
yeckoM Kopabuie pasHa 300 000 KocMHUYECKMX KHJIOMETPOB
B KOCMHYECKYIO CeKyHAY, a 3uech, Ha 3emie,—300 000 Moux
KHJOMETPOB B MOIO CEKYHAY. JTO OYeHb XHTpas TeopHs, H
LOCTONNO YIMBAEHHS YiKe TO, YTO NOCTPOMTH TaKyl0 TeopHio
Booflue OKa3anochk BO3MOMXHBIM.

$1 yxe ynomunall 06 ofHOM H3 clencTBMH NPHHLKOA OT-
HOCHTENbHOCTH, a HMEHHO O HEBO3MOMHOCTH ONpENe/THTL
H3HYTPH CKOpOCThL ABHXEHHA no npsmoi. [lommurte, B npe-
ABIAYIIEH JeKLuu peyb WLja o IBYX KOCMHYECKHX Kopabusx
A u B (cv. puc. 18). B kamnom Konile kopabns B mpomc-
XOIMmio HeKkoTopoe cobbiTie. Yenopek, CTOMILMI MOCpelNiHe
IT0r0 KopaGas, yTBepwHaaln, 4To IBa coOuithaA (X M y) B NBYX
MPOTHEONOJNOXKHEIX KOHLAX ero Kopalis npousoUlH OfHO-
BpeMeHHO, TaK KakK, CTOf Mocpefil Kopabns, OH YBHIEN cBe-
TOROIH CHMTHaJl O KaMIoM M3 3THX CoOBbITHH ONHOBpeMenHo.
Ho uenosexk, HaXomuBliuiics B KopaGnhe A, IBIDKYIEMcsi B
3T0 BpeM# ¢ NOCTOAHHOH CKOPOCTBIO MO OTHOLIEHKIO K KopabJlio
B, ysunen ofa 3T siBAEnMs He Cpasy, a cHauala X H Y fo-
TOM Y, TaK Kak CBETOBOH CHTHAJ O coObITHH X JOUWeS [0 HETo
paHblle, YeM cHTHal o cobuTHH . Benp on gMrascs Bhnepesn.
Bul BuanTe onHo H3 clefcTBHE CHMMETPHH OTHOCHTENBHO
NpAMoJHNeHOro IBMKEHMA € TOCTORHHOH CKopocTthio (rie
CJIOBO «CHMMETPHS» HNO/KHO O3Ha4aTh, YTO BHL Jie MOMeTe
peilnTh, Ybs TOUKa 3PeHHsA TpaBH/bHA); Korla s TOBOPIO,
uTo coObITHE MPOMCXONMT B MHpe «cefiyacy, B 3TOM HET HHKa-
Koro cMbica. Ecau B 1BHMKeTech M0 MPAMOH C NOCTOSHHOI!
CKOPOCTBIO, TO COOBITHA, KOTOphie KaXyTcs BaM OLHOBpEMeH-
HbMH, 3TO He Te COoObITHs, KOTOpble KaMyTcsi OJHOBpEMEH-
HELIMH MHe, XoTs Gkl B TOT caMblii MOMEHT, Korla A Habnwonato
OJIHOBpEeMeHHBEe coGhITHA, Mbl M HaXOIHJIHCh B OLHOM TOUKE.
Ham He ylacrcs LOTOBOPHTBLCSH, 4TO clJeAyerT HOHHMMATh MOJ
CJOBOM «ceiluacy Ha paccTosiHHH. A 3T0 NPHBOIMT K HeobXo-
JMMOCTH  KOpPEHHBIX H3MeHeHWH HallMX npelcTaBJeHHii o
npocTpaHcTBe H BpeMenH, YTobbl MOMHO ObLIO COXpPaHHTb
MPHILKI, COMJIACHO KOTOPOMY He/ib3s OCHapyKHuTh H3HYTPH
paBHOMEpHOE NBHMKEHHE TIo mpsaMoil. Beib nmoayyaercs, 41O
C ONHOM TOMKH 3penHs nBa COOBITHA KaXyTCH OIHOBpEMeH-
HEIMH, 8 € ApYroi — HeT, ecil OHH RPOHCXOJIAT He B ONHOM
MecTe, @ pasHeceHb! Ha ONpefeleHHOe paccTasHHe.
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'PYAHO BHAETb, YTO 3TO OYEHb HanmoMHHaeT npeolpa-
jHeé [pOCTPaHCTBEHHWIX Koopaunat. Ecin a Berany
K aynuTopuH, TO pamna ScTpanbl, Ha KOTOpOH si HaXo-
OKa3blBaeTcss Ha ONOM YPOBHE €O MHoil. ¥ Hee Mo-
o€ X M MenstoliHecH 3Havenns y. Ho eciu s nosepuych
H MOCMOTPIO Ha Te e CTeHbl, HO yXe ¢ HOBOH TOYKH
WA, TO OjHa M3 HHX OKaKeTcs BrepejH MeHs, a Jpyras
i, W HM COOTBeTCTBYIOT pas3Hble 3naueHusi x'. TouHo
»e obpasoM 1iBa cobbITHs, KOTOphE ¢ ONHON TOYKH ape-
KaXyTcA OIHOBPEMEHHBIMH (OIHO H TO XKe 3HauyeHue f),
Olf — MOTYT Kas3aThCsi INPOHCXOAALMH B pasHble
BpeMend (pasubie 3Hauenns ¢'). JpyrumH cioBaMH,
obo0ilaeM 31eCh MNOBOPOT B JBYMEPHOM MPOCTpPaHCTBE,
oM peub LIJia paHbllle, Ha caydail NPocTpaHCTBA H
i, OOpasyiolHX BMEcTe YEeTBIPEXMEDHYIO BCEJEHHYIO.
BACHHE BpeMeHl B KaueCTBE HOBOH KOOPHMHATHI K TpeM
ZHCTBEHHEIM KOOPHHHATaM — 3ITO HE MOPOCTO HCKYe-
Biil OpreM, KakK ofbschseTcs B GoJblIMHCTBE HayUHO-
HBIX KHWT, Tne ropoputcs: «Mbl nobasnseM BpeMeH-
COpIMHATY K TpOCTPAHCTBEHHBIM, TIOTOMY 4YTO HEJb3sl
YHTLCS YKa32HUEM MecTOrNO/IKeHNUA TOUKH, HYXKHO
eme H Korfa». Bce 310 BepHO, Ho 3TO He mnpueedo Obl
K 00pa3oBannio HACTOSIEr0 4YeThIPEXMEPHOTo Mupa. JT0
gajo Obl JIHIb TIOMOXHTE PSUIOM JiBe pa3Hble peuts. Ha-
[l MPOCTPAHCTBO B H3BECTHOM CMBICIE XapaKTepH3yeTcs
HTO OHO CYUIECTBYeT CaMo O cefe, He3aBHCHMO OT Ka-
yacTHO#l BHIOPAHHOI TOYUKM 3peHus, M Korga Mbl
1M noJ, pasHLMH YyIJaMH, YacTb TOTO, YT0 «crepenm»
AJiM», MOMET CMeLHaThbesl € TeM, YTO «CrpaBa» HIIH «cie-
HHO Tak e H T0, 4To «6bll1o» WIH «6yAeT» BO BpeMeHH,
YaCcTHUHO CcMelIUBaTbCcHd C TeM, 4TO «TaM» HJIH «3[eCh»
>rpaHcTBe. [lpocTpaneTBo ¥ BpeMs OKasblBaloTes He-
0 cBsi3aHubMH Mexay coboil. [locne 3TOro OTKpHITHA
CIK1iH 3aMeTHJ1, 4TO «OTHBIHE MPOCTPAHCTBO caMo Mo
BpeMs caMo No cefe NoMmKHBEI 06paTHThCA B (HKLMH
HEeKoTOpHil BuJL coelMHeHHs 00OMX NOJDKEH elle
HTb CaMOCTOATENBHOCTEY.
KOHKPETHBIM NpPHMEPOM fi 3aHHMalchk TaK MoLPobHO
4To, MO CYTH fiena, ¥WMEHHO OTCIOfa M HauuHaercs
jsiiiee HayueHHe CHMMETpuii (H3uueckHX 3akoHos. Mven-
HKape NpelJioua HeclleloBaTh, YTO MOXHO leaTh
HEHHAMH, He MeHsd mpu 3ToM X Buaa. HMenHo emy
IeHT uaes obpaTiTh BHHUMaHHE Ha CBOMCTBA CHM-
(H3HUeCKHX 3aKOHOB. B cumMeTpHH OTHOCHTE/NBLHO
PAHCTBEHHBLIX [I€PEHOCOB, CIABMIOB BO BPEMEHH M T. 0.
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He ObLlo ocoGoli rayGuuel. CHMMETpHSI JKe OTHOCHTENbhq
PaBHOMEPHOTO MPAMOJNHHEHHOTO IBIKEHHS OYeHb HHTEpEecHa, |
H M3 Hee BBITEKalOT caMble pa3HoolpasHble clelcrsufl. Bosee
Toro, 3TH CAENCTBMA MOMKHO pAacnpoCcTPaHATh Ha 3aKOHh],
KOTOpBIX MBI He 3HaeM. Hanpumep, npexpnodarasi, 4to 3Tor |
OPHHLUNT COpaBefJIMB H IS pacnaja |\-Me30HOB, Mbl MOXen
YTBEP®KIATh, YTO NpH HX [OMOLIH HeJb3s Y3HaTh, KaK 6thTpQ
JBMIKETCA KOCMMYeCKHI Kopabiib. A 3T0 3HaYNT, YTO MBI 3Haey
XOTh YTO-TO O 3aKoHaX J-ME30HHOrO pacnafia XoTa y Hac Her
HHKaKHX CBENeHHI O ToM, YeM ke, coGCTREHHO, BBI3BIBAETCS
3TOT pacnal.

Y ¢u3HyecKHX 33KOHOB ecTh HeMallo M JAPYTHX CBOjicTs
CHMMETPHH, H HEKOTOpble H3 HUX COBCEM ApPYroro poxa. 5 Y1ro-
MsIHY TONBKO HecKoJbKO. OnHo H3 NOoJ0OHBIX CBOMCTB COCTOHT
B TOM, 4TO ONMH aTOM MOXHO 3aMeHHTb APYTHM TOro e
THIa H 3T0 HHKAK HE CKaxeTcs Ha JuoGom sasieHuu. [lozeo-
JHTENLHO CApocHTh: «A wro 3nauuT opHoro Tna?» M mue
0CTaeTcs TOJbKO OTBETHTh, YTO ONHOTHITHBIE ATOMBI MO3BOAIT |
3aMeHATL OJHH JAPYruM Ges Karux-mu6o nocnencteuii! He
npasna JiH, CO3AaeTCH BheyatseHHe, uTo (U3HKH BCe BPeMs
3aHUMaloTes Kakol-To GeceMbleamied. AToMbl GLIBAIOT pasHbIx
THMOB, H ec/IH Bbl 3aMeHHTe OJIlMH aToM aToMoM APYroro Tumna,
TO HTO-TO H3MEHHMTCH, a ecJH Toro e Tuna, TO HHYEro ie
H3MEHWTCH — H MBI HHKOIJlda He BHIHJEM H3 3aKOJA0BAHHOTO ‘
Kpyra. Ho Hactosuumii cMbCT Hallero yTBepKIEHHS COCTONT |
B TOM, 49TO aTOMbI OAHOrO THMa CYLecmayiont, 4to MOMHO
HallTH Takne rpynnbl HJIM KJacchl aToMoB, B KOTOPHIX 3aMeHa
OfIHOTO aTOMa JPYTHM HE OYLeT HMeTh HHK4KOTO 3HAUEHHs.
A Tak KaK KOMHYECTBO aTOMOB B TAKOM KPOLIEYHOM KyCOUKe
BellecTsa, Kak Moilb JaHHOTO BeluecTpa, OLEHHBaeTCA YHCIOM
¢ 23 HynAMH, HaM OYeHb BaXKHO, YTO HEKOTOPHIE M3 HHX O}~ |
HaKOBBl, YTO He BCe OHH CcOBepUIeHHOo pasiHYHLL Ha camowm
HeJie oueHb B2XKHO, YTO Mbl MOXEM paspenuTh HX Ha KoHeuvyHoe l
YHCJIO (HECKOJIBKO COTEH) pasiiyHBIX THAOB, @ pa3 3TO TaK, |
TO Hallle yTBEpXIEHHE O TOM, YTO OLHH aTOM MOMHO 3aMEHMThb |
6es KakHX-THGO MOCNEACTBHH IPYTHM, OAHOTHIIHBIM, HeceT
coBeeM Hemaslo MH(QopMalin. Hanbolee BaXHO 370 118 KBaH-
ToBOH MeXaHHKH. K coxasiennto, st He Mory OOBACHHTB 3TOTO
3JieChb, OTYACTH (H TONLKO OTHACTH) MOTOMY, 4TO JIEKUMA Mpes-
HasHaueHa ayputopuu Ge3 MaTteMaTHyecKoii moprotoBku. Ho
H J\ts IOATOTOBJIEHHOr 0 YHTATENA 9T0 XUTpHIi Bonpoc. B kBan- |

\
1

TOBOH MeXaHHKe yTBepXJieHHe, YT0 OIHH aTOM MOMXHO 3ame-
HUTH JPYTHM, OJHOTHOHBIM, OPHBOIMT K  VUMBHTEIBHBIM
cnepctersM. OHO 0ObACHAET cTpaHHOe sBJEHHe, Hab/onaeMoe
B JKHAKOM TeliH, KOTophlH Tedel no Tpy6aM, He HCMBIThIBAS
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B0 CcOnpoTHBNEHNs, npocTo TeuweT cebe M TeueT
HHKOTZa M He ocTaHaBiuBaetcda. OHO gaXke JIEKHT B
e peell NepHoNHYECKOH CHeTeMbl 3JIEMEHTOB W oObficHSeT,
a OepyTcs Te CHJH, YTO He NalOT MHE TNPOBaJHThCH
3b HOJ. 31ech § He MOTY roBopHTb 060 BeeM 3TOM MOM-
0, HO MHE XoueTcsi MOLUEpKHYTh BaMKHOCTL HCCJEeioBa-
WX [PHHLHTIOB.
epb BaM MOXET TMOKa3aTbCH, YTO BCE 3aKOHBI (DH3MKH
[ETPHYHBl OTHOCHTEeJBHO JUOOHIX H3MeHeHHH. YTobLl Bl
' He AyMasH, s MpUBeLy HecKonbKo npuMepoB. [lepshii
X — HaMeHeHHe MaciutaGa. HeBepHo, YTO €CJH BBl TIO-
iTe ONHY YCTaHOBKY, a 3ateM JpyIyio, KaXjas JeTalb
ol GYIeT TOYHBIM TOBTOpEHNEM COOTBETCTBYIOMIEH pe-
mpenbiLylleli ycTaHOBKH M OyneT chenaHa H3 TOro e
pHala, HO TOJbKO B JBa pa3a KpynHee, 7o oHa Oyner
iTh TOUHO TakuM e obpazoMm, 4To H mepBasa. Te, KTO
TIPHBBIK }MeTh HEN0 € aToMaMH, 3HaloT 00 3ToM, Tak
eci 7 YMEHbIly YCTaHOBKY B JIECATH MHJINHApAOB pas,
Ha Hee NpMIeTCs OKoJo NATH aToMOB, a M3 NATH aTOMOB HE
naelik, HanpuMep, ctaHka. CoBepileHHO OYEBHAHO, uTO
CHIBLHO MBI He MoeM MeHaTb Maciuta6. Ho s1o 6610 AicHO
0 TOro, KaK Hauyana MpOACHATLCH aToMapHas KapTHHA
. BosmoxHo, Bbl BpeMs 0T BpeMeHH obpaiia/H BHHMaHHe
aThi B raseTax, B KOTOPBIX FOBOPHTCHA, Y4T0 KTO-TO MNO-
- cofop W3 chHYeK — MHOrO3TaXHEIH, Tropasjo Godee
ecKHii, ueM caMBlii TOTHuecKHH H3 cobopoB, H TaKOH
il g 1. . [louemy e MBI HHKOTIA He CTPOHM TaKHX
ACTOALMX COOOPOB H3 OTPOMHBIX GpepeH, ¢ TOH Xe cTe-
O M3nllecTBa, ¢ TeM e BKycoM K aetanam? Oteer Ta-
— ecu Obl BB MOCTPOMJIM TaKoif cobop, To OH OKasalcs
HACTONbKO BBICOKMM W TSDKEJBIM, 4T0 pyXHyn 6ot Jla!
b MBI 3a0bLTM, UTO, CPaBHHBas OBE BellH, HYXXHO MEHATb
- uto BXopuT B cuetemy! Ha mManeHbkuii cobop nelcTBYIOT
ApHTsKEHHs] 3eMJIH, Tak YTo IJ1A cpaBHeHHS Heol(Xxo-
yto6H Ha Gonbioil coGop AeHCTBOBaNH CHABL 3eMa,
eHHOIl B HYXHOe YHCMO pa3. ITo ellle XyXe. Jemis
X pa3MepoB GyZeT elue cHIbHee NpUTATHBaThb, a TOT/a
falKky H TOJAaBHO CJOMAIOTCH.
(hakT, 4T0 3aKOHH (H3NKH HE OCTAloTCA HeM3MEeHHBIMH
3MeneHnH MaciuTaGa, Bnepsbie Gbil ofHapymen [anu-
- Paccyxnas o npouHocTd Kocteli u 6anloK, OH NIPHBOAMT
> cooOpawennsi. Ecnn Bam Tpefyiotcs KoctH Ans GoJee
HOFO XKHBOTHOrO, KOTOpoe, CKaXeM, B JiBa pasa BhILe,
le | AJHHHEe HOpPMaJBHOrO, TO BEC 3TOrO KHBOTHOTO
YHTCH B BOceMb pas, H, CJAEAOBATEe/NLHO, BaM HYMKHBI
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KoCTH, KOTOPHE BEINEPKHBaNH Obl BOCHMHKPATHYIO Harpysxy,

Ho npounocTs KOCTH 3aBHCHT OT pa3MepoB €€ MOMepedHoiq |

CeueHlisi, a MO3TOMY €cJH BBl YBEJMuUMTE BCe KOCTH MO Cpan-
HEeHHIO C MpeXHHM B JIBa pa3a, TO HX MONEpedHoe ceyeHie
YBeNHUMTCA JHUIL B ueTHpe pasa, H, CJeloBaTeNbHo, Oliy
CMOTYT BBIIEPXKHBATE JHIOb YeTHIPEXKPATHYI HaTpysKy,

B ero knure «[uanor o J[BYX HOBBIX HayKax» Bbl Haillere

PHCYHEH BooOpaKaeMblX KoCTeH TIHraHtcKo# cobaku cosep-
ileHHO IpYTHX nponoplii. Mue Kawertcs, [Nannaeii cuntan,
YTO OTKPBITHE 3TOr0 (PaKTa HECHMMETPHUYHOCTH 3aKOHOB Mpii-
ponbl OTHOCHTENBHO H3MEHEeHHsl MacluTaba He MeHee BaM(Ho,
YeM OTKPBITHiE UM 32aKOHLL JABIKENIs, W HMEHHO NO3TOMY OH
BKJIOUMJT M TO M IPYTOe B CBO KHULY «[lHajor o IBYX HOBLIX
HayKaX».

Bort ele onyH npuMep acHMMeTpHM 3akoHa ¢usukn. Ecny
Bbl BpallaeTech C MOCTOSHHON YIJIOBOH CKOPOCTHIO B KOCMIi-
ueckoM Kopabne, To Henpapmibno 6blio OBl yTBEpMKLATh, 4To
BHl 3TOro He 3aMetute. HanporuB. ¥ Bac HauHeTcsi [OJ0BO-
kpyxenue. [losBaTcA H jApyrHe NpPH3HaKH: Bce MpeAMeTHl
OynyT oT6polleHsl K cTeHaM 1eHTpobexHoll chiloil (HasbiBaiite
€e, KaK XOoTHTe — fi HaJelochk, 4YTO B 3Toil aypHTOpHE Het
npenofiagateneil GU3NKH IS TEPBOKYPCHHKOB, KOTOpHE 3a-
Xotemi Obl monpaBiTe MeHs). Onpemenuth, uto 3eMnsa Bpa-
UlaeTcs, MOMKHO MPH NOMOIH MaATHHKA WM THPOCKONA, H B,
BO3MOMHO, CJBIIAJNH, 49TO B PasJUuYHHX oOcepBaTOpHAX U
Mysesx HMeloTcsi MasTHHKH @yKo *), KoTopble c/iyat Ajs
IOKazaTe bcTBa (paKTa BpauieHns 3emiin Ge3a HaOJiOfeHHd 3a
3BesfiamMil. Mbl MoMeM, He BbITNIAfbIBAF HapyxKy, CKasarh,
YTg MLl BpallaeMcs € MOCTOSAHHOH YIVIOBOH CKOPOCTBIO Ha
3eMne, MOTOMY 4TO NMPH TaKOM IBIDKEHHH 3aKOHBI (PUSHKM 1€
0CTAlOTCA HEH3MEHHBIMH.

Muorie yKasblBaloT Ha To, uTO Ha caMoM jene 3emas Bpa-
1aeTcA OTHOCHTEIBHO TaJlakKTHK, H TOBOPAT, HTO €CH OBl MH
MOBOpauWBaJH TalakKTHKH BMecTe ¢ J3eMmJeii, To 3aKOHW He
uaMenuaNch 6bl. Hy, s JiHuHO He 3Halo, yTo npousouno Ool,
ecnu 6bl MBI MOTJIH NOBOpaunBaTk Beilo Beenennytlo, H B Ha-
CTosiLIEe BPeMs Mul laXKe He 3HaeM. Kak 3a 370 B3AThea. Touno
TaK e B HACTOMAIIEE BPEMA Y HaC HeT TeopuH, KoTopas Omii-
chiBalla GBl BIHSIHHE rajakTHK Ha 3eMHLIe ABJIeHus Tak, 4To0bl
K3 Hee (ecTecTBEHHEIM 00pa30M, a He B pe3ydbTarte o0MaHa WJlH
HATsKEK) CJeoBalo, YTO HHEpLUHs Bpallenus, 3PPeKTsl Bpa-
IlenHA, CKaXeM, BOUHYTasa (opMa noBepXHOCTH BOIbI BO

*) X an @yko (1819—1868) — dpanyyscknii pHanK-sKCHepHMenTa
TOP.
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IOLLEMCH BenepKe — Bce 3T0 OOBACHANOCH JeHCTBHEM
03/laBaEMbIX MPEMeTaMil, HaXONAMMHCA B HeNocpe/-
Hoit Gmmsocti. Iloka He H3BECTHO, CHpaBEAJIHBO 3TO
" Her. Uro Tak J0/MKHO OHITh, TOBOPHTCS B TNpPHHLLUIE
HO CrRpapelHBOCTE 3TOTO TPHHLHMA elle He Owblla
a. OKCMEepHMeHTaNbHO [polle OTBeTHTH Ha TaKHe
pcil. Echi MBI BpamaeMcsi € TOCTOSIHHOM CKOPOCTBIO
TeJBLHO TyMaHHocTel, HaGmionaeM N Mbl OPH 3TOM
6o crmenuduyeckne spnenua? [a. A eciw MW 1Bi-
B KocMHYecKoM KopaGie no npaMoi ¢ NOCTOAHHOMN
bl0 OTHOCHTEJBHO TYMaHHOCTEH, YBHMAHM JH Mbi B
yuae Kakne-1nbo cnemmuyeckue sipnenus? Her. 3o
spienHo passble Belld. Henwss yTeepuath, 410 BesKOe
eniie otHocuTenbHo. He B 3ToM copepxanue npuHIna
TeqibHoCTH. OH yTBepHjaeT JHUIb, YTO HeTb3s 06Ha-
Th H3HYTPH PaBHOMEPHOTO M NpAMoJHHE/iHOro (oTHO-
ILHO TYMaNnocTeil) ABHKEIHA.

[ile OAMH 3aKOH CHMMETPHH, O KOTOPOM 51 XouYy NOTOBOPHTh
)b, HHTEpeceH H caM no cebe, u cBoeil ncropueid., OH
3all ¢ BONPOCOM O 3€pPKallbHOM MPOCTPAHCTBEHHOM OTpa-
. [lycte §1 TOCTPOMNI KaKYIO-TO YCTAHOBKY, CKaiKeMm
. a sateM BOJIH3H TIOCTPOMJ JIPYTHE UacH, SBJISIOMHECH
IbHBIM oToGpaxenneM nepsbiX. OHH nonxomat ApYr K
, Kak [iBe nepuatki, NpaBas H Jepafl; Kauas npyHuna,
as 3aBojMTCsl B ONHMX YacaX B OJHY CTOPOHY, B IpYTHX
AX 3aBONHTCH B IPYTYIO M T. A. I 3aBoXy u Te H IpyrHe
. CTaBJII0 Ha HHX OIMHAKOBOE BPEMs, H TYCTh oHH cebe
Bonpoc — GynyT AH OHH TIOKa3blBaTh BCETfia OLHO H
te BpeMs 1 wet? Byzier s Bech MeXaHu3M OfHIX YacoB,
B 3epKalle, NOBTOpPsTbL noselende npyroro? He suaro,
i OTBET Ha 3TH BOMPOCH MOKAMETCA BaM NPABHILHBIM.
ee BCEero, NOMOXKHTENBHBIH, Tak JyMaeT Oo/IBLUIHHCTRO.
4HO, MBI He HMeeM cefiuac B Buny reorpaduio. Iloaeayscs
adirell, Mel MoXKeM pasofpatbesi, THe MpaBo H INe JeBo.
MOMeEM CKasaTh, HAanmpHMEp, 4TO ecyli Mbl HaXo[[HMcR BO
e M noeepHeMcs JuuoM K Hbio-Vlopky, To okean
eTCA Y Hac cnpasa. JTO NMO3BOMRET pazinyuath MpaBo H
H ec/li B HaluuX YacaX HCTOJIB3YETCs MopcKas Bola, TO
bHoe orToOpa)enne yacoB He OyeT XoIMTh, TaK Kak
CTBYIOIlAsT 4acTh MeXaHH3Ma lie Tomnafer B Bony.
BaM mnpuuLiock Obl NPEANONOMHTbL, 4TO AJS BTOPHIX
| J3MeHHJlach M reorpausa 3eMJH: Bbl TIOMHMTE, 3ep-
10 otobpasuThcA JOMKHO Bee cyulectBeHHoe. Hac He
yer ceiiuac ¥ Hcertopusi. Ecan BBl paspobynere Ha
BHHT, TO, BEpOsITHEE BCETO, ¥ Hel'o OyneT pagas pesb6a,
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H BH MOXeTe YTBepXjarh, UTO BTOpble Yachl He GYmYT Becty
cebs TOUHO TaK e, NOCKONbKY ISl HHX Oyler TpynHee no-
cTaTh Hyxuble BUHTHEKH. Ho 370 orHOCHTCA MU K Xapak-
Tepy Bellleil, KOTOpble oOGBIMHO BHITYCKAET Hallla NPOMbILILIC) -
Hocth. Tak MM MHave, BeposiTHee BCEro, UTO Halle NepBoe
npennojoxenHte OyAeT TakHM: 3epKaJbHOS OTOOpaKEHHE Hu-
Yero He Mensner. B caMoOM JneJie, 3aKOHbl TATOTeHHHA, 0KAasbl-
BA€TCH, TAKOBBI, UTO B UacaX, JeHcTBHE KOTOPBIX OCHOBaig
Ha 3THX 3aKOHaX, HH4Yero He Hamenurcs. [TomoGHbiM e cBoil-
cTBOM of/afaloT W 3aKOHHl 3JEKTPHYECTBA H MarHeTH3Ma,
TakK HTO, €C/TH B HalliiX HacaxX €CTh K TOMY e H 3JeKTPHUECKas
WJIH MarHiTHada HaulHKa, KakKHe-To TaM npoBoja, TOKH H T. 11.,
BTOpbIE 4ackl OYAyT no-npexHeMy paloTaTh B NOJHOM COTJa-
CHH C HEpPBbIMH. Hiuero ne H3MEHHTCH TaKiKe, eCJIH B Hallygx |
HacaX HCnodibsyloTes oOblUHbIE sijepHble peakiu, Ho ecrn
ABJIEHHS, A8 KOTOPBIX 3Ta pasHHLA CYUIECTBYET, H # ceifuac
nepefiny K 3ToMy Bonpocy.

BoaMo#HO, Bbl CHABIIANH, YTO H3MEPATH KOHLEHTPALHIO
caxapa B BOJIE MOXHO, nponycKas 4Yepe3 Boly HNOASPH3OBat-
nbii ceer. Tak BOT, BO3bMeM Kycok noasponna *), mpony-
CKalOWero JMilb CcBeT € onpeleleHHOH nojApH3aluel, u
NponyCcTHM J1y9 cBeTa Yepe3 HEro M Yepes CaXapHuil pacr-
Bop. Mul yBHIMM, 4TO ec/Ii nocJie MPOXOMJIEHNIS Yepe3 caxXap-
HBlil PACTBOP JTy4 MpOHIET elle Yepe3 OMH KYCOK MOJAApOH/a,
TO 4eM ToJue NpoHIeHHbIH cloH pacTBopa, TeM Go/iblie BNPaBo
HY2KHO OyZeT noBepHYTb BTOPOH KYCOK MNONAPOMIA, YTOOH! :
Ha BHIXOIe yBHAETb JYyY cBera. Tenepb, ecai BHl nmonpoSyete
NponycKkaTh cBeT uepes TOT JKe PacTBOp, HO B oOpatHOM Ha-
npaBlieHuy, TO OKaMeTcs, 4TO BaM CHOB2 MpHIETcs HOBOpa-
upBaTk BBHIXOLHOH KYCOK NoJfApoHaa Brnpaso. Bor Mel ¥ no-
JIYUHJIH pasHULY MexAy npasbiM u JeBbiM. CaXapHblil pacTsop
H NY4YOK cBeTa MOXKHO HCNOAb30BaTh B Macax. llyeth y nac
€cTh COCYJ, ¢ CaXapHOH BOAOH H Mbl MPONYCKaeM HEPE3 Hero
Jly4 CBETd, a BTOPOil KYCOK MNOMSPOHIA MNOBEPHYJAH TAK, 4TO
ol mponyckaeT Bech cBeT. [lpennosomuM 3ateM, 4To MBI BOC-
NpoHsBeNeM 3epKasbHoe oTobpaXenHe Beeli 3T0f KOHCTPYKIHH
BO BTOPHIX YacaX, HafiefCk, YTO MJOCKOCTh NOJAPH3ALMH CBeTa
nosepHerca BJieBo. Huuero He eeiiiner. Cper, Kak W B NepBHIX
yacaxX, Oyler nosopauiBaThCcsi BNPaBo, W BTOPOH KYCOK Mo-
Nisipokjia ero He MPONyCTHT., 3HAYHT, NPH NOMOIMH CaXapHoro
pacTBopa Mbl CMOXeM OOHADYXKHTb DasHHIly MEXAY HaimMil
LBYMA YacCamH.

*) Ilnenounwifi MaTepyan AJs WM3rCTOBJECHHS ONTHYECKHX MOmSIpH-
3atopoB.— [lpumen. ped.
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O 3aMeuaTebHBI cpa}('r H C OepBOro B3TAAfa KawmeTcs,
3HYecKue 3aKoHbl He o0najalT cHMMETpHeH OTHOCH-
. anpHO 3epkanbnnix orobpaxennit. Ho caxap, kotopbiM Mbl
gBaJliCk BO BPEMs HallMX ONBITOB, BEPOATHEE BCETO,
OBJIEH H3 caXapHoH cBeknnl. Monekynsl e caXapa
[HTE/IBHO NPOCTHI, H HX MOXXHO BOCMPOH3BECTH B Jafopa-
4 U8 YIVIEKHCJOTO Ta3a M BONH MOCTe GOMBINOTO Yucia
yTouHbIX npeoGpasosanmii. Tak Bor, €cid BBl mocTa-
HAJIOTHYUHEIH OMEIT ¢ HCKYCCTBEHHLIM caXapoM, KOTOPHIil
cKH HHYEM He OTIHYaeTcs oT OOHYHOro, TO OKaXeTcs,
loAspH3alHA cBeTa INpH 3ToM Boobile He MeHseTcs.
poM MHTalTcs DaKkTepHH, M ecllH BHecTH OaKkTepHH B
HEIll paCTBOP HCKYCCTBEHHOIO caXapa, To OKaeTcs, 4TO
CBHeAT UL NOJ0OBHHY Caxapa, H Tnocie Toro, Kak OHH
ee, NJOCKOCTE MOJSPH3ALMNH CBETa, TPONYCcKaeMoro
| OCTABLUYIOCH CaXapHYiO BOJLY, CTaHeT TOBOpa4YHBaThes
. D10 MOXHO 06BSCHHTH clepywouM obpasom. Caxap
aBsieT coboH CAGKHYIO MoJeKyahy, HeKoTopwid HaGop
, 00pasywilluX ClIoKHYI0 KoHeTpykumio. Ecan cofparh
[PYKLHIO, MpeicTaBasiomyo coboli sepkaibHoe oTOOpa-
nepeoil, cOXpaHssi BCE PaCCTOSHUS MEXAY JIOOhIMY
i aTOMOB H SHEpPruio MoJIeKyJl, TO AJd BCEX XHMHHECKHX
HI I';I, He 3aTparuBaloilHX NpOLECCOB »KH3HH, OHH Hepas-
[ bl Ho sxusele CyLlecTBa pPasyHyaloT STH JBa THNa MoJie-

Hanpumep. OaKTepHH eNAT JHIE MOJEKYJbl OJHOIO
'H He elAT MOJEKYJl Apyroro. Tot caxap, KoTopslii noay-
H3 caxapﬂou CBEKJIbI, COCTOHT H3 MOJEKYN TOJBKO
'O copTa, TOJBKO MPaBOCTOPOHHHUX MOMAEKYJ, W NO3TOMY
ApH3YeT CBET ToJBKO B OJHOM HanpapjenuH. To/bKo
0 TiOa MOJeKyJbl chenobubl pasa Gaktepuii. Ho Korna
HTE3HpPYeM caxap M3 BellecTB, KOTOphle caMu no cebe
IOTCA aCHMMETPHUHBIMH, a MpencTaBasior coboii npo-
FA3bI, Mbl CHHTE3HDYEM MOJIEKYIbl 000HX THIIOB B PaBHBIX
Bax. Ecan Tenepb B Takoif caxap nonanalor Gak-
TO OHH CBELAIOT MOJEKYJIbl OJHOTO THMA H OCTaB.sfAT
HYTEIMH MOJEKYJH fpyroro. BoT nouemy nojspusaumsi
. ocrapllleficA caXapHoH BOAoH H3MeHseTcA B JpYroM
enun, uem o6brmHo. Kak BuiscHun [lacrep *), 3th ABa
€axapa MOMKHO pas3fiiyaTh, paccMaTpHBas HX KPHCTAJWIbL
iKpockormoM. ME MoxeM ¢ NONHOI onpelenesHoCTbIo
ITh, YTO BCE 3TO AEHCTBHTENbLHO TaK, H Mbl MOXEM pas-
- ofa THHa caXapa, He JOMXHIasCh MOMOIILH GaKTepHi,
Ham 310 noHanoburest. Ho ropaspo MHTepecHee, 4T0 3TO

) Jiyn Ilactep (1822—1895) — dpannysckuit GakTepHomor.
87



ymetom v GakTepuH. 3HAYHT JH 3TO, YTO XKH3HEHHLI® NpoLeccy,
He TMOpYHHATCA oObNHBIM (usnyeckuM 3akoHam? [lo-sum.
Momy, Het. [Toxowe, 4To B XKHBBIX OpranmaMaXx MHOTG-MHOI(
ouelb CJOMKHBIX MOJEKYJ H YTO y BCEX Y HiX ECTb ONIPeuenei .-
Hasi opueHTalHa. OnHuMH #3 Haubosee XapaKTEPHEIX MOJEKY.|
JHBBIX OPraHu3MoOEB fApJisioTea Oenkosbie Monekydqsl. Taxpe
MOJIEKYMbI 3aKpy4HBaloTca B BHIE IOTONopa, NpH4YeM 3akpy-
4HBalOTCH BrpaBo. HacToNbKo, HACKOMBKO MOKHO YTBEPMKAaT,
ceifuac, ecnd OBl HaM yJanoch CO3/laTh XHMHYECKHM NyTey
TOYHO TaKHe MOJEKYJbl, HO 3aKpyueHHble BJIEBO, a He BOPaBo,
TO 5T¥ MOJEKYJB He CMOTJH 6bl BHLINOJAHATH cBoMX OHedorni-
geckKHX (QYHKUHWi, TaK KaK, CTOJKHYBUIHCh € APYTHMH Gel-
KOBBIMH MOJIeKyJlaMM, OHH He CMOTYT B3aHMONEHCTBOBATL
¢ HUMH OCBIMHBIM 0Gpa3oM. JleBas peabfa MOAXOIHT K JieBoii
pespbe, Ho He mMouXoaMT K npasod. Botr nowemy GakTtep:i
¢ npaBoi pe3bO0H B CBOEM XHMHUYECKOM HYTpe MOTYT OTIHULTL
npaBelil caXap OT JEBOro.

Kak e tak nonyumitock? QH3NKH H XHMHKH HE MOTyT |

pasnuaTh TakHX MOJeKyJ H MOTYT CHHTE3HpOBaTh JIHIllL
MOJIeKYJbl 0601X BHIOB, a OMonorus Moxer. MoxHo mymarh,
410 OOBACHAETCH 3TO TaK: AABHBIM-IABHO, KOILA MU3Hb TOJIBKO
3apoMnanachk, ciyyaiHbiM o0pasoM BO3HMKJA OIHa MOJeKy.a,
KOTOpaA CTalla 3aTeM pa3MHOXaThCH CAMOBOCIPOM3BELEHIIEM
H T. JI. IO TeX TOp, NOKa MHOTO-MHOTO JIET CITYCTH HE MOSBHJHCH
3TH 3abapBubie OypIIOKH C pasBeTBISIOIMMACA Ha KOHIlax
OTPOCTKAMM, KOTOpble MOTYT CTOATEL H 6e3 Komlla ouenb GEICTPO
roBOpHTbL UTO-TO APYr Apyry... Ho Bemp Mel Bcero amub mo-
TOMKH 3THX TEpBBIX HECKOJBKHX MOJAEKYJ, H HHCTO cayudaiino
OKasalloch, YTO Yy 3THX MEPBHX MOJEKY/l OfHa OpHEHTallsl,
a He Apyras. JT1H MOJeKyJbl MOIMIH GBITE Ju00 OLHOTO THIA,
Jubo npyroro, Jubo ¢ Jnesofi, mbo ¢ npagoii opueHTalueil,
a 3aTeM OHH Haualli BOCHPOM3BOIMTLCH H  PasMHOMXKaTHCHA
H YCHNOXKHAMHCH Bee fanbine H panbiue. CoGCTBeHHO, TaKNM
e ofpa3oM O6CTOMT AENO H C Hape3aHyeM BHHTOB B MPOMLIIL-
nennoctH. Ilosbgysck BHHTaMp ¢ mpaBol pesb6oil, BHI Jie-
Jlaete HOBHIE BHHTH ¢ Npasoif peswboil # T. . Tor dakT, uto
BCE MOJIEKYJbl 3KHBBIX OPTaHH3MOB HMEIOT OIHHAKOBOE «Iia-
npapieHHe pespObp, mo-BHIMMoMY, raybouaiimM obpasoM

———— e

JOKa3blBdeT, UTO BCE KHBOE Ha 3emae [OPOH3OLLI0 OT OLHHX

H TeX e [pPeNKOB Ha MOJeKYJsipHOM YPOBHe.

Jas Toro 4yroGbl Jydile pa3obpathcsd B BONpOCe O TOM,
CHMMETPHYHBI JIH 3aKOHbl (DH3MKM OTHOCHTENLHO H3MeHEeHHs
NPaBoro Ha JeBoe W HaoGOpOT, MLl MoXeM chopMyJaHpoBath
ero crepywiuM obpazoM. [lpepnonoxuM, uTo MBI pasropa-
pHBaeM mo TenedoHy ¢ Kakum-HHOyAb xureneM Mapca nas

&8




6l APKTYp M XOTHM paccKa3ath eMy, KaK BCe BBILJSIIHT
b, Ha 3emne. Ilpexne Beero, Kak 0OBSICHHTE €My 3HAYEHHE
10T BoNpoC TUATENBHO Hecaenosal npodeccop Mopn-
') n3 Kopnemickoro yuuBepcutera. OH npepnaran Takoi
6: HayaTh TOBOPHTH €My «THK, pa3; THK, THK, NBa; THK,
. THK, TpH; ..» H T. A. JloBosbHO cKOpO Haul MpHATENb
Jics y3HaBaTh uYuena. Kak Tonbko oH pasGepetesi B
M CHCTEME CHUMCJEHHS, BEl MOWeTe HallucaTh €My Uedyio
eN0BaTeNLHOCTE  YHCeN, COOTBETCTBYIOUIHX OTHOCHTENh-
MaccaM pasJIM4HLIX aTOMOB, a4 3aTeéM IIPOAHKTOBAThL
opon 1,008», 3atem pefitepuii, 3atem reaunii u 1. . llo-
B HEKOTOpoe BpeMsl Haj COOGUIEHHBIMH €My YMCAaMi,
DpusiTesib JOTafiaercsl, YTO OHH COBMANAIOT € H3BECTHHIMH
' OTHOLIEHUSIMH BECOB 3JIEMEHTOB M YTO, Cle0BaTeibHO,
BOKIAIOUIHE HX CJ0BA JOMHKHEL OBITE HA3BAHHSIMH 3THX
EHTOB. 1aKk Maslo-noMaly MbI MOHEM NOCTPOWTH OGuUIHE
. Ho 3pect Bosuukaior npoGnembl. llpenctaBerte cebe,
BBl COBCEM YK€ MPHBBHIKJIK K HallleMy HOBOMY 3HaKOMOMY,
OOMH NpeKpacHLlil neHb Bbl CAbIUIHTE: «A 3HaeTe JH, BhI
WUBUTENBHO MHE CHMNATHUYHBL XoTenoch Obl 3HaTh, KaK Bbl
nsymTer. Bul nHaunnaere: «Ham poet uto-To oKosio onioro
BOCEMHZIECATH caHTuMerpoByr.— «OnHH MeTp BoceMb-
caHTHMeTPOB? A 4TO Takoe MeTp?» — CIpallHBaeTr OH.
, 3TO OYeHb MPOCTO: CTO BOCEMbIECHT CAHTHMETPOB — 3TO
oceMHajuaTh Mu/amapnoB pas3 Oonblie pasmepa atoMa
pozia»,— TosopuTe Bel. M 310 He myTka — 3T0 OOHH M3
000B 00BsicHuTb, 4To Takoe 1,80 M Komy-HHOGYEb, KTO
3yercsl APYroil MepoH NNHHEL, MPH YCIOBHH, YTO BH He
eTe rnocsatb eMy Kakoi-Hnbynb 3TajloH M YTO y Bac HeT
Oro-1160 npenMeTa, KOTOPHI BHaeH H BaM, W emy. Hrak,
MoxeM coofuTh HalleMy 3HaKOMOMY CBOM pasMephl.
BO3MOXKHO TIOTOMY, 4YTO 33aKOHEI (QU3HKH He ocTalores
MelHbMII B De3yNbTaTe M3MeHeHHs Macuitaba, H, cleno-
VIBHO, MBI MOXEM 3THM BOCIOJNB30BaThCS ISl TOTO, YTOOH
SNeMNTTh, KakUM e MaciiTaboM Karkiblii H3 Hac IoJb-
fi. Bor Tak MBI 1 onnceBaeM cebs: poct — 1,80 m, BHewu-
CHMMETpPHS, KOHEYHOCTH M T. J. 3aTeM Hall MapcHaHMH
pUT: «Bee 3TO oueHb HHTEPECHO, HO KaK BHl YCTPOEHB!
u?» Torpa MBI pacckasbiBaeM eMy Ipo cepaue ¥ Ipo
octanbHoe W ropopum: «Cepine pacnoJiOXeHO CcJeBay.
‘yIupaeTcss B To, KaK 0OBSACHUTL MapCHaHWHY, YTO TaKoe
H uTo Takoe npaBo. «Hy,— ckamere BLl,— BO3bMeM
PHYIO CBeKJy, CIelaeM caxap, PacTBOPHM €ro B BOJE

*) @uaun MOPHCOH — AMEPHKAHCKMA (H3NK.
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H OKameicf...», HO TO-TO H OHO, 4YTO Ha Mapce HE Ppacter
caxaphasl ceekna. Jla, KpoMe Toro, HaM HHKaK He yamar:,
He NpPHBENa JIM c/iydailHoCTh B Havalie SBOMIOLMH KM3HH |
Mapce (naxe ecnv oHa NpHBEJia K BOSHHKHOBEHHIO GEIKO!,
AHAJIOTHYHBIX 3JEIINHM) K BBIIEJICHHIO [POTHBOIONOMH (i
oprentautn. Tak yto MBI He 3HaeM, KaK eMy OGBSCHHTH 3To
IlopasMbiciue Ha 3Ty TeMy AOBONBHO AO/ATO, BH 3TO TOHMETe
H peIllTe, 49TO 3TO BOOOUIE HEBO3MOMKHO.

Ho npubnuaurensuo name ner oMy nasax Gbln nposjenar
OIMH 3KCIEPHMEHT, pe3yJbTathl KOTOPOro ObLIH CIMIOIIHOI
sarankoil. $ we Oyny 3mech BraBaThCs B NOAPOOHOCTH, HO
Mbl OKa3bIBAJHCHE BO BCe GoiblueM # GOJbLIEM 3aTPYAHEHHH,
Bo Bce Oosiee H Gonee mnapajioKcalibHOM IONOXKeHHH, MOKa,
Hakonell, JIu u Snr *) He BHICKazanM NPENTIONGMKEHMS, UTO,
MOXer G6biTb, NPHHIMII CHMMETPHH OTHOCHTEJIbHO IIPABOrG
H JIeBOrO, CONVTacHO KOTOPOMY NpPHPOJa HE Pearupyer Ha 3ep-
KaJbHOE OTOOpa’KeHMe, HEBEPEH, M TOrAa 3TO MO3BOJHT Pas-
PelMTEL UENEI pstl 3arafiok. JIu u SIHr Mpejfiomuin Hexo-
Topeic Oosiee npsMblE 3KCNEPHMEHTAJLHLIE [OKa3aTelbCTBa,
H 51_OYeHb KOPOTKO pacCKaXy O CamMoM MpsIMOM M3 HHX.

Bosbmem siBiieHne pajHMOaKTHBHOrO pacliaja, B KOTOPOM
MCTYCKAIOTCSl 3JIEKTPOH ¥ HEHTPUHO, HanNpuMep To, 0 KOTOpon
Mbl yie TOBOPHJIH DaHbIlle H KOTOpOe CBA3aHO C pacmajoM
HEHTpOHA HA NPOTOH, SJEKTPOH W aWTHHeHTpHHO. EcTh elne
MHOTO JAPYFHX peakuuil pagHOakTHBHOTO pacnajga, IpH Ko-
TOpbIX 3apsan siapa YBeJHUYHBAETCHA Ha €AHHHIY H HCOYCKatTCH
snekTpoH. Ho 3jeck nuTepecHo BOT uTO: €CJH H3MEPHTH Bpa-
LHIeHHe 3TOoro 3JIEKTpOHa — a 3NEeKTponbl HCIYCKaloTCHd, Bpa-
manch BOKpDYr coBcTBeHHOM OCH, TO OKaiKeTcfl, 4TO BCE€ OnH
BpawjaloTcs cnpaBa HafieBO (e CMOTpeTb MM BCNeld, T. e.
KOrJia OHH HCHYCKAalOTCs B IOXKHOM HaNpaBJeHHH, TO Bpalla-
I0TCSI TaK e, Kak H 3eMasi). B Tom, 4To HenycKaeMele 3/1eKT-
POHBI BCerga BpauiarTCcHd B OJHOM HallpaBJIEHHH, 49TO Y HHX,
TaK CKas3aTb, JIGBOCTOPOHHSS OpPHEHTAUHf, €CTh ONpemeseci-
Helit emuicn. leno apeck ofctont Tak, Kak Gyato npu B-pac-
naje y pyxbsl, cTPe/SIOUIEro 3JeKTPOHAMH, Hape3Hoil c1Bo..
Hapesatb cTBON MOMHO AByMs crnocobamu. 37iech Beerga ectb
HallpaBJIeHHe «Hapyy», H ¥ Bac Bcerza ecTh BHIGOp Hape3ath
CTBOJI TaK, 4ToObl nyss Bpauwaiach JHOGO CIpaBa HaJeso,
Jqubo cneea nanpaso. Hail skcnepuMesT MOKaskBaer, uTo
SMEKTPOHAMH CTPe/ISIOT M3 OpYKHS, Hape3aHHOTo ChpaBa

*) Jlu Tayupao u fInr Ymerbuun — paGoraromue B CIOA kurait-
CKHe (DH3HKH, NONyuHBIKE coBMecTHO HoBemeBckyio mpeMiio o (usw-
xe B 1957 r.
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po. llosToMy, HCHONB3YHA 3TOT (PAaKT, MLl MOMeM II03BO-
b HALLIGMY MapcHaHuHY H ckasath: «llocayuiafi-ka, BO3BMH
{0AKTHBHOE BEIECTBO, HEHTPOH, W NoHa(Juonak 3a 3/eKT-
MH, WCnycKaemMbM#H npH P-pacnage. Ecnm  3nexTpon
pEHBAETCA BePTHKAlNbHO BBEpPX, TO HanpableHHe ero
leHHfl 13-3a ClHELL B Teno OyieT caeea. Tax 181 1 yanaelllb,
negasi cTopora. VMMeHHo ¢ 3TOH CTOPOHE! PacnofozKeHo
1e». Tak 4TO OTIIMYHTH NPaBOE OT JIEBOTO MOMKHO, a 3Ha-
32KOH 0 CHMMETPHH MHpa OTHOCHTEAbHO NPaBOro H JIEBOro

SAellyiollee, o 9eM 51 X4y MOroBOpHTh, 3T0 06 OTHOLIEHHH
OB CHMMETDHH K 3aKoHaM coxpaHenusi. B npepeinyuieii
MH MLl TOBOPWJIH O MNPHHIMIIAX COXPaHeHHf — coXpa-
1 3SHepru, KoJH4YecTBa JIBHHEHHS H 1. n. Hexmnoun-
[0 HHTEpPeCcHO, YTO MeXIy 3aKoHaMH COXpPaHCHHA H 3a-
MM CHMMETPHH CYIIECTBYET, NO-BHAHMOMY, IyOoKas
3t1a cBA3bL NOJYYaeT CBoe ofbfcHeHHe, [0 KpaiHeH
a HaleM CerofisiliHeM YPOBHE 3HAHHH, TOJBKO B KBaH-
i mMexannke. Tem He meHee 51 MOKamy BaM OHO TIPOSiB-
@ 5TOH CBSI3H.
Tpennonoxum, 4T0 3aKOHH! (PH3MKH AONYCKalOT (PopMyJin-
, OCHOBaHHYI0 Ha NpUHLKNE MHEHMyMa. Torjia MoXHO
asaTh, YTO M3 JOGOro 3aKOHa, AONYCKAIOUEro MepeHoc
MepHMEHTANbHON YCTAHOBKH, T. €. JONycKalollero mnpo-
CTBEHHBIE TIEPEHOChI, BHITEKAET 3aKOH COXPaHeHHs KO-
TBa [BHKeHNsT. MeXny 3aKOHaMH CHMMETPHH H 3aKOHAMH
paieHHs umeercsi rayOokasi cBfisb, HO 53Ta CBfI3b TNOKO-
' Ha npuHUMNe MuEMMyMa. B pawefl BTopoH seknuM Mbl
PUIM O BOSMOMKHOCTH chopMysnHpoBaTh (u3nUeckue 3a-
, YTBEPKJAS, UYTO YacTHila MepeXoilT H3 OAHOro NoJo-
il B IPYroe 3a 3ajaHHblil TPOMEKYTOK BpeMeHH, npobys
uibie nyTH. CyliecTByeT onpeaeieHHas BEJIHYHHA, KO-
, MoMeT ObITh HE OYEHb YIAauHO, Ha3bBalOT NEHCTBHEM.
i BBLIYKHC/JMTEL fielicTBHEe JJSI Pa3JIHYHLIX NyTell nepexona,
D OKaXKeTcst, 9TO AJ151 pealibHOro MyTH, BHOPaHHOTO uYacTULEH,
JleficTBrie Beerna MeHblue, uem aasi moGoro gpyroro. Ilo-
npH HOBOM criocoGe (OpMyJIHPOBKH 3aKOHOB NPHPOALI
BEPIK/I4eM, YTO AJisl PeasjbHOro mMyTH ACHCTBHE, BLIYHC-
no onpenesiieHHOH MaTeMaTHueckoll (opMyJie, BCEraa
nie, wem mna mobmx apyrux nyrteil. Ho Bmeero Toro,
rOBOPHTH O MHHMMYME Y€ro-to, MOXKHO CKasaTh, 4TO
NyThs HEMHOMKO H3MEeHHTbh, TO CHaYaJja ne4YTH HHYYEro
emitcs. IlpencraBbre cebe, uto Bhl rynsieTe o XOIMaM
TAafKHM, KOHEYHO, MOCKO/IBKY Bce MaTeMaTHYeCcKHe
HeHKs, O KOTOPBIX HAET peyb, IMiajkue) M IPUXOJHTe

81




Ha camoe HH3Koe Mecto. Torja eciu BBl UyTh-YyTh IuarHeTe
B CTOPOHY, BHICOTa Balllero MecTa NoutH He HaMeHuTtes. Ecay
Bbl HaXoHTech B CaMOH HH3KOH MJM caMoH BBICOKOH TO4Ke,
OJIMH IIar He HTPaeT HUKAaKOH POJIH, B IICPBOM NpHGAHMKEH)
8 » OH He OKa3biBaeT HUKaKOro BJHSAHHS Ha Baily
==y BHICOTY HaJZ{ yPOBHEM MOpfi,— Belb 3T0O HE To,

\ 49TO Ha KPYTOM CKJIOHE, IJie Bbl 3a ONHMH Liar

\1 3aMeTHO chyckaeTech WJH NOIHHMaerech B 3a-

[ BHCHMOCTH OT TOrO, B KakoM HalpaBleHHH BLi

,’ upere. Tenepb BaM, HaBepHoe, IOHSTHO, MOUe-

/ MY OJOHMH LUar K3 CaMoll HHM3KOH TOYKH He HIpa-

& et ponu. Ecnu 6bl 310 GBI0 He TaK, TO WLIAT p

{ IpyroM HanpaBlieHHld o3Hayan OB, 4TO BHl Cry-
) cKaeTech. Ho Tak Kak Bbl HAXOZHIHMCE NEPes| 3Tk

A ¢ B camoii HH3KOH TOYKe, M, C/IeloBaTeNbHO, CriyC-
Puc. 27 THTLCH HHHE Y?2KE Helb3si, TO B Ka4YecTse INepBo-

rO NPHOMBKEHRUS MOMKHO CHHTATh, YTO OJIUH Iar
He HTpaeT HHKAaKOH poqu. llosTtoMy Mel 3HaeM, YTo ecnu nyTh
HEMHOXKKO H3MEHHTB, TO 3T0 B MEPBOM NPHOAHAEHHH I
uamenut peficreusi. Hapucyem kakofi-uuGyjb nyTh, cOeLMHs-
oyl Toukn A u B, u apyroil Bo3MOmHBI NYTh CAenyOlULEro
Buga (cm. prc. 27). Chauana Mbl nepenphirHBaeM cpasy ©
Gauanexarnyio Touky C, a 3aTeM ABHMKEMCS TOYHO IO TaKOMYy
e NyTH, Kak H paHblie, 10 apyro# rouku D, orerosuei ot B
Ha To 2Ke paccrosnune, uto u C or A, nockonbKy ofa nyii
abcomorHo MueHTHYHBlL. Ho, Kak Mbl TOABKO 4TO yeTaHOBHII,
3aKOHBI (PMSHKH TaKOBBI, 4TO OOMast BeAHYHHA AeHcTBHs Mpu
neuxkennn no nytn ACDB B nepBoM npuGJIHMEHHE coBnafaer
C JleHCTBHEM [PH JBHMKEHHH 110 NepBoHavanbHOMy nytn AB —
B CHYy NpPHHUMNG MHHMMYMa, ecni AB — pealibublii myTh.
Ho 310 ewe ne Bee. MleficTBue Npu ABHIKEHHH HO HCXOTHOMY
nytd ot A no B nomxHo coBnalath ¢ neHcTBHEM npH fBi-
weruy or C go D, econ MHp He MeHsieTcsl npH MPOCTPAHCTRET -
HLIX HepeHocax, TaK KaK pasHuIlla MeXIy STHMH JABYMS IYTAM
JMlb B ripocTpaHcTBeHHOM capure. Ilostomy ecsn nprHuum
CHMMETPHH OTHOCHTENILHO NMPOCTPAHCTBEHHLIX NEPeHOCoB erpa-
BENJIUB, TO JeiicTBHE NPK NBHHKEHHH Mo nyTH of A 1o B pomkno
OHTbH TAaKHM e, Kak W Ha nytd of C po D. Onuako nas ua-
CTOSLErO JBHMKEHHS JIeHCTBHE 1LJS CACHHOH TPaeKkTophi
ACDB nouti B TOYHOCTH COBNAfiaeT ¢ JeiicTBHEM JJisi Tpack-
Topuu AB u, clefopatenbHo, ¢ pelicTBHEM MJf ONHOH cBoe
uacti, or C mo D. Ho peiictere 15 cioKHOTO NyTH npej-
cTaBnsier co0oH cyMMy TpeX YacTeil: melicTBHe LISl [BIKEHH
ot A 0 C, or C go D u ot D po B. [losromy, BruKTasn paBHOE
13 paBHOTO, MBI YBMAMM, YTO BKJal oT aswenusi or A jo C
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D no B nonxen B cyMMe naath Hynb. Ho npu aBrkenun
HOMY M3 STHX OTPe3KOB MEl JIBHIKeMCSl B OIHY CTOPOHY,
W JBHIKEHHH To apyromy — B mapyryo. Ecnu Tenepb
b JledcTBHe npH JBuxeHund oT A po C u paccMatpHBarth
Kak s(dekT IBHIKeHHT B ONHOM HanpaBJjeHHH, a jeHcTBHE
BrzeHHn of D Kk B — Kak jeficTBue mpH nBHMEHHH OT
, HO € IPYTHM 3HAaKOM H3-3a TPOTHBOMNOJOXKHOTO HATPAB-
7 [IBHAEHHS, TO MBI YBHAHM, 4YTo AJsl obecnedyeniss HY»XK-
PABEHCTBA HEOOXOLMMO, UTOOLI JAEHCTBHE NDH JBHMEHUH
B C coBnanalo ¢ JeiicTBHeM NpH asiKenuu W3 B B D.
) 3TO — H3MeHeHHe NEHCTBUsi NPH MajeHbKoM ware H3 B
. O1a BelMYMHA — H3MEHEHHE fEilCTBHS NpPH MaleHbKoM
BNPaBO — OHA M Ta ke 1 B Havane (or A k C) ¥ B KoHIle
B x D). 3naunt, y Hac HMeeTcsl BeIHYMHa, KoTopafl He
eTcAl CO BpEMEHeM, €CJH TOJbKO CHPaBeN/IHB IPHHIHI
yMa M BRINOJHAETCS NPHHIMI CHMMETPHH OTHOCHTENBHO
DAHCTBEHHBIX MEPEHOCOoB. JTa, He H3MeHsaloUascsl BO
W BequuMHa (H3MeHeHHS [eHCTBHS INpH MasioMm [iare
HJIM MHOM HanpaBJIeHHH), OKashbiBaeTcsl B TOYHOCTH
i KoJiMYecTBY [BMKEHHS, O KOTOPOM TOBOPHJIOCH B
pinyulell sexiin. TakoBa B3anMOCBSA3b MEXIY 3aKOHaMM
pHE M 3aKOHaMH COXpaHeHHf, BHITEKalollas H3 TOro,
3aKONEl OIYHHAIOTCA NPHHUMIY HaUMeHbLIEro NeHCTBHs.
JHH MOANMMHAIOTCS €My, KaK OKasblBaelcsl, IOTOMY, UTO
KalOT H3 3aKOHOB KBAHTOBOH MeXaHHKH. BoT mostoMy-to
CKa3aJl, 4TO B KOHEYHOM CUETe CBfidb MeXJy 3aKOHaMH
eTpHH M 3aKOHAMU COXpaHeHHs! OObsCHsETCs 3aKOHaMM
HTOBOH MEXaHHKH.
Paceyrkiasi TOYHO TaK e OTHOCHTENLHO CABWIOB BO Bpe-
4, MBI TIDHXOJAMM K 3aKOHy cOXpaleHHs 3SHepruu. Y-
JIeHHE O TOM, YTO MNOBOPOT B TNIPOCTPAHCTEE HE MEHSET
eCKHX 3aKoHOB, of0opaunBaeTcsl 3aKOHOM COXPaHEHHs
elTa KoJuuecTBa IBHXKeHHs. Bo3MoXKHOCTL e 3epKalb-
o oTobpamennsi He HaXOomuT cefe NpPOCTOro, ¢ TOUKH 3pe-
. KhaccHyeckol ©u3HKH, BhipaXkenHs. Ou3uKy HasHBAIOT
'BOIICTBO YETHOCTBIO, @ COOTBETCTBYIOUME 3aKOH COXpa-

BaeT. § pellny YNoMsHYTbh O 3aKOHe COXpaHeHHs
OCTH TOTOMY, YTO (BO3MOXKHO, BBl YHTaiH 06 STOM) 3TOT
okaszasicsi HeBepHhiM. [lpon3omuio 3to NoTroMy, 4YTO
JZ2JICST HEBCpHBIM NPHHIHI HEPA3JIHYMMOCTH IIPaBOro M
0.

3 Y 5 TOBOPIO O 3aKoHaX CHMMETDHH, MHE XOTeloch
asaTh BaM, YTO B CBSI3H C HHMH BOBHHKJIO HECKOJBKO
3asay. Hanpumep, y Kamgoli snemenTapHoil 9acCTHLBI
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ecTh COOTBEICTBYIOUIaA el aHTHuacTHMIa: JJIf 3JEKTPOHA 37
NO3UTPOH, AJf MPOTOHAa — aHTHNpOTOH. B npunnune, wmy;
MOriH 66l CO31aTh TakK Ha3blBaeMylo BH’I‘HMHTE[JHIO, B KOTOp_\L[
KakIbli atoM Obll Obl cOCTABJEH M3 COOTBETCTBYIOIIHX an-

TuyacTHil. Tak, oORHBIA aTOM BOJNOPOAA COCTOMT M3 OfHOr(

npoToHa M ofHoro 3nekTpoHa. Ecam ke B3nTb OAHH aHT:-
[POTOH, 3NEKTPHYECKHH 3apfll KOTOPOro OTPHUATENEH,
OZMH TO3HTPOH M OOBENMHHTL HX, TO Mbl NOJYYHM aTOM Bo-
pmopona ocoforo THNA, Tak CKasath, aToM aHTHBOJOPOX:.
Ilpuuem GbITO YCTAHOBJAEHO, YTO B NMPHUHLMOE TAaKOH aToM Obi
6Ll HHUYTh HE XYKe OOBIMHOrO M YTO TakHM 06pasoM MOXKIo
6u10 GBI co3MaTh aHTHMATEPHIO caMoro pa3Horo Bupa. Teneps
MO3BONUTENBHO CHIPOCHTH, a OYNeT Ju Takasi auTUMaTtepls
BecTH celsi TOUHO TaK Ke, Kak Halua Matepusi? M, mackonbio
HaM 370 HM3BECTHO, OTBET Ha 3TOT BOMPOC NOJKEH OHITh I0Jio-
xuTenbHbM. OnHH M3 3aKOHOB CHMMETPHH 3aKJiouaeTcs o
TOM, YTO €CJM MBI CJiellaéM YCTaHOBKY M3 aHTHMAaTePHH, To
OHa cTauneT BecTH cebsl TOYHO TaK e, KakK H YCTaHOBKa i3
Hallleit oObiyBOll Matepuu. IlpaBma, CTOHT CBECTH 3TH YCTa-
HOBKH B OJTHOM MecTe, Kak [POH30HIeT aHHUTHIIANNSA H TONLEO
HCKpPE! NOJETST.

Panbire cumtalioch, YTo MaTepusi M aHTHMATepHs MNOAul-
HAIOTCSI OJHHM H TeM JKe 3aKoHaM. lenepb e, KOTAa Mul
3HaeM, YTo CHMMEeTPHM JIEBOTO M MPaBOro He CyIlecTBYeT, Bo3-
HuKaeT Baxueii Bornpoc. Ecnn B3ATe melTpOHHEET pacnarn,
HO € 3MHCCHeH auTHYaCTHIl, TaK YTO aHTHHEHTPOH pacnanaercs
Ha AHTHNPOTOH H AHTHSJEKTPOH (NO-IpyroMmy, NO3UTpPOH)
HeHTpHHO, To GyneT JH OH NPOMCXONHTH Kak M paHblle, T. ¢.
OynyT JH NO3HTPOHE! BELIETATh, Bpalllasich B JIGBYIO CTOPOIY,
win Bee Gyner nmo-gpyromy? Elle coBceM HefaBHO MBI IOJia-
rajH, 4TO Bce 3fuech GyjeT HaobOpOT, YTO NO3UTPOHEL (aHTHi-
Matepus) OGyAyT BEUIETaTh, Bpalllafch clieBa HanpaBo, a 3JekT-
poHbl (Marepusi) — ciipaBa HaneBo. B sToM ciyuae Mbl b
JICHCTBUTENBHOCTH HEe CMOFIH Obl OOBACHUTH MapcHaHuhy,
UTO TaKoe NMpaBo M uTO Takoe JeBo. Benb eciu OB BAPYT oka-
3alloch, YTO OH COCTOMT M3 AHTHMATE€pPHM, TO OH, TOCTABHB
NPONHKTOBAHHLI eMy oOneT, Habmonal Obl NOSHTPOH BMECTO
37IeKTpOHa, a TOT Bpallaercsi B MPOTHBOMNONOKHYIO CTOPCHY,
H MapcHaHHH pelnsi Gbl, YTO Cepuie HAXOAMTCs ¢ Apyroi
ctoponsl. Ilpennonoxum, Bsl BEIILIA HA CBA3BL ¢ MapCHaHHHOM
1 OOBACHMIM eMy, Kak crenath ueidoBeka. OH ero cupenad.
Bce B nopsiike, ueqoBeK BLIlieN Ha cliaBy. 3aTeM BBl 0GbsIC-
HfieTe eMy Hallli NpaBHnia noBenewusi. Hakowsen, BHl €TpoliTe
XopotHi KocMHUeCKHH Kopabnib H oTHpaBlisieTech MoBHAATHCA
C HMCKYCCTBEHHBIM YesioBeKoM. BBl BEIXOHTE €My HaBcTpedy,
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srnBaete pyky. Ecin B oTBeT OH NpOTArHBaeT BaM TOXe
yI0 PyKY,— MpeKpacHo, HO ec/iM JeByio,— Geperutech,
BaM C HMM He aHHHTHJHDPOBaTh!
XoTesnochk OH paccKasaTh BaM €llle O HEKOTOPBIX CBOH-
CHMMETpPHH, HO TOBODHTL O HHX Iopasno TpPYIHEE.
TOrO, B NPHPONE €CTh COBEPILeHHO 3aMeuaTenbHLe
fi, CBfidaHHBIE ¢ TaK HashBaeMoll cnabol cHMMeTpHeH.
He 3aMedaTelNbHO, HarnpuMep, 9T0 OTJIHYHTE MPaBoe OT
Oro Mbl MOXEM JIHIUB [0 ouYeHb chabomy adderty P-pac-
? 1o auauut, uto Ha 99,99 % npupone Bce paBuo, 4TO
, UTO NMpaBoe,— H BAPYT OJHO €Ba NPHMETHOE SBJCHBHIle
MT U3 pAjla BOH H OKa3bBaeTcsl COBEPUICHHO OJHOGOKHM.



JIEKLIHSA 6

PA3JIMYHUE NPOLIJIONO H BYAYILEIO

Kaxnomy scno, uto cobmiTHS, NpoMCXoAsiiye
B HallleM MHDe, sBHO HeoOpatumbl. Jlpyrumu cnosaMu, Bee
NPOMCXOMHT TaK, a He HaobGopor. Ponseiwb ualiky, oHa pas
GiiBaeTcsl, W CKOJNBKO HH 2K/H, Yeperky He cobepyTcsi CHoua
U yauka He NpHrHeT obpatHo TeGe B pyku. A na Gepery mopsi,
rjie pasbHBAIOTCS BONHBL, MOKHO QIO CTOATH M HANPACHO
¥JaTh TOrC BEJHKOrO MoMeNlTa, KOrja nema cobepercs &
BOJIY, BCTAHET HAZ MOPeM M NOKaTHTCA BCe fanblie W Aalbiie
ot Gepera — BoT Okno 6wl 3penniie!

Ha Jnexumsix Takme iUTYKH OOBINHO NOKA3BIBAlOT TIPH no-
MOIIH KHHO: BHIDE3aiOT KYCOK KHHOMJEHKH, Ha KOTOPOM CHATA
KaKaf-TO0 NOCJHENOBATeNBHOCTE COOMTHH, M IOKasslBaldT ero
B 00paTHOM HamnpapBJieHln, 3apaHee PacCUHTHIBas HA B3PHL
cMeXa. ITOT CMeX CBHUETENLCTBYET O TOM, YTO B PEAlbHOI
MH3HY Takoro He ObiBaer. Bupouwem, Ma camom mene 3to no-
BOJIbHO NPHMHTHBHEIH €Hoco0 BHIDaXKEHHS CTOJB OHMEBHOro
H CToNb Tnybokoro QakTa, Kak pas/iuyue Npouuoro U 6yny-
wero. Mbl noMEHM npolLioe, HO He noMuMM Gyaymero. Hara
OCBE/IOMNIEHHOCTE O TOM, YTO MOM€T NPOH3OHTH, COBCEM npy-
roro posa, YeM o ToM, uTO, BepOATHO, y#e npousouiio. Ilpow
JIoE H HacTosillee COBCEM NO-Pa3HOMY BOCTIPHHHMAIOTCH ICHi-
XOJIOTHYeCKH: J/Ifl NPOWWIOT0 y Hac ecThb TaKoe pealibHoe
NOHATHE, KaK NaMfTh, a Juis Oyayllero — NoHsTHE Kamymieiics
cBOOOAL! BOJH. Mbl yBEPEHLI, YTO KaKHM-TO O6pPA3OM MOMe:
BAHATE Ha Oyaylliee, HO HHKTO M3 HAC, 34 MCKJIOueHHeM, GLiTh
MOMET, OAMHOYEK, HE NYMaET, YTO MOXHO H3MEHHTb NPOLLIoE.
Packasinye, coxanenne 1 HaleXna — 3T0 Bee JoBa, KOTOpHIC
COBEPIIEHHO OYEBHAHNLIM ©Opa3zoM NpPOBONAT TpaHb MEHLY
NPOUINEIM H GyaynmMm.

Ho ecnu Bce B 3TOM MHpe ciefiaHo M3 aTOMOB M MBI TOXeE
COCTOMM H3 aTOMOB M nojpuHHseMcs (U3HUECKHM 3aKoHaM,
TO HaubO/iee E€CTECTBEHHO 3TO OYEBHIHOE pasfiHuyHe MeMJy
MpOULTEIM M Oyaymm, 3Ta HeoOpaTHMOCTb BeeX SBJECHHI
o0bsicHAJ ach Gl TeM, YTO Yy HEKOTOPBIX 3aKOHOB JABHMEHHH
aToMoB TOJAbKO OJHO HallpaBJieHHe — YTO aTOMHLIE 3aKOHLI
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OHHAKOBEl IO OTHOLIEHHIO K HOpouwioMy H Oyayiiemy.
TO JAOMKEH CYIecTsoBath mnpuHUun spoxe: «H3 enku
HO CHeTaTbh Natky, a M3 Mallky He cueiaellb elkH», B
i ¢ YeM Hall MHP NOCTOAHHO MeHseT CBOH XapaKrep €
(HOT'O Ha [aNouHblii,— H 3Ta HeobpaTHMOCTL B3aHMofnel-
tii jonXua ObiTh NpHYHHOH HEoGPaTHMOCTH BCeX SIBJIEHHH
eil 2KMIHK.
Onnako Takoil IpHHIMN MoKa eule He Haiined. To ects BO
¢ 3akoHaX (uHaHKK, 00HADYMKEHHBIX N0 CHX IIOp, He Ha-
IACTCA HHKAKOrO pasiuyufl MeXny OpOollILIM H HacTosi-
. Kusgonenra nomxHa noka3blBaTh OfHO H To ¥e B obe
OHBbl, H (JM3HK, KOTOpBIE YBHMIMT €e, He HUMEeeT HHKaKHX
BAHHH 1uisi CMEXa.
O6paTiMcsi elle pa3 K 3aKOHY BCEMHDHOTO THATOTEHHSI.
cemotpum CosiHuie H TiaHeTy, KoTopasi Bpalllaercsi BOKDPYF
jlla B HEKOTOPOM HaNpaBlieHHH. 3acHHMEM 3TO IBHIKEHHE
KMHOM/ICHKY, & 3aTeM IOKa)KeM OTCHATHEI (QHIbM 3amoM
tlepes. Urto Ke npousofimer? Mui yBuauM, 4YTO MUiaHeTa
aercsi Bokpyr Consna, npaBjia, B oOpaTHOM Hanpas-
, W TpaekTopusi ee IBHMKeHHs obpasyer sanunc. Cko-
b ABHKEHHST TJIaHeThl OKasHBaeTesl TAKOH, YTO 3a paBHbie
OMEXKYTKH Bpemenn panuyc, coeptusonii Comiue u nna-
/, ONHCHIBaeT Bcerja paspbie IVomagu. B neiieTsurenn-
Bee GylieT TOMHO TaKHM, KakHM 3To JoikHo Obith. Ham
acTcsl PEWHTh, B KAKOM HANpPABJEHHH HaM MOKasbIBaloT
LM — B TpAMOM HJH of6paTtHoM. Tak 4To ansi 3aKkoHa
HPHOrO TsAroTeHusi Ge3pa3fiuHO HanmpaBlieHHE BpeMeHH;
BaM MOKaskIBalOT 3afioM Hanepern moGol GuILM o cobbl-
1X, CBSI3AHHBIX JIHUIb ¢ 3aKOHAMH TAFOTEHMS, TO BCe, YTO
YBHIMTE Ha 3KpaHe, 6yneT BBIN/IAJETH COBEPLICHHO €C-
BEHHBIM. DTy MbIC/Ib MOXKHO BBIPA3MTDL eille 0o/ee TOUHO.
M B KaKoH-TO CNOZXHON CHCTEME CKOPOCTH BCEX YacTHIL
MPHOBEHIIO W3MEHAT CBOH 3HaueHHsi Ha o0partHbie,
HCTeMa BepHETCsl B MCXOMHOE MONOMeHWe, Npolas B of-
OM MOpSIKe BCe Te cTafMHi, KOTophle OHA y2Ke TpouLia
€3anHOro MsMeHenHsi ckopocteil. Tak yTo €ciin HMeeTCs
TBO YacTHL, BHIMOJHSIOIHX KaKylo-1o pabory, W Mbl
JBEHHO H3MEHHM MX CKOPOCTH Ha ofparhble, TO HacTHLE!
TNONHOCTBIO HCOPaBAT BCe TO, YTO OHM yCOETH K 3TOMY
' CHeIaTh.
0 CBONCTBO 3aNOMeHO B caMol (JopMYJIHPOBKE 3aKOHA
HPHOro TATOTEHHS, YTBEpAAAlollero, yto noj AeHCTBHEM
HaMeHsercsl cKopocTh. Ecim H3MeHHTh HanpaBlieHHe
HH, TO CHJIBl HE HSMeHf1cs H, CJAeJ0BAaTeNbHO, Ha CO-
TCTBYIOIHX TPOMEXYTKAX BpeMeHH He M3MEeHATCH |
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npupaluenusi ckopoctu. Iostomy Kaxnas cKopocTb TpeTepruy
TOYHO TaKHe YK€ H3MEHEHH I, KaK U paHbille, ToJbKO B 06paTHOH
nocjexoBaTeNbHOCTH. Tak 4To poKazaTh 0OpaTHMOCTh Bo
BpPEMEHH 3aKOHa BCeMHPHONO TSIFOTGHUSI COBCEM HE TPYHHO.

Hy, a sakonsl anektpuyecta ¥ marnetHama? OuM Toxe
ofpaTuMbl BO Bpemenn. 3akousl syleproit ¢uanku? Hackoabko
MBI 3HaeM, obpaTuMbl. 3aKoHb! -pacnafa, 0 KOTOPHIX MBI yike
TOBOPHJIH paHbille, Takxke obpatimbl? Haum tpymHocts ¢
3KCNEPHMEHTAMH, NPOBOAMBLUMMACS HECKOJbKO MECSLEB TOMy
Hasaj] M NOKa3aBLIKMMH, YTO 3JeCh HE BCE TaK [Vaflko, 4To
KaKHE-TO 3aKOHE!I HaM elle He M3BECTHEI, 3aCTABJSIOT NyMaTh,
uTO Ha camoM Jele f-pacnaj, MoMer ObITb, H HEODPATHM Bo
BpeMEHH, H MJs Toro, 4YTOOhl OKOHYATENBHO YOEAHTHCA B
3ToM, HaM NoHajobATcs HoBhE onbiel *). Ho Tak Wi msaue
HHKTO HE COMHeBaeTcsl B cienyiollem: B-pacnapm (oSpatiM on
BO BPEMCNH MJM HET) NpeacTaBfjser cobofl sIBNEHHE TpeThe-
CTENEHHOH BaXKHOCTH s GOJBIIMHCTBA TOBCEJHEBHBIX CH-
tyaumii. To, 9To A MOTY TOBOPHTH C BaMH, HE 3aBHCHT OT
B-pacnama, HO 3aBHCHT OT XMMHUYECKMX B3aUMOJCHICTBMil, or
HaJHYHA SJEKTPHYECKHX CHJI, HEMHOPO (NMOKa uTO) OT SAEPHBIX
peakiii, a Tak¥ke H OT IPABHTALMOHHLIX ABJeruil. TeMm He
MeHee Bee, uTo f1 iedialo, ollpefielIeHHO HeoGpaTHMo BO BpeMen:
fi TOBOPIO, H BO3AYX Pa3HOCUT MOH roJioc, a He 3acachiBaercs
o6paTHO B POT, KOTla A €ro OTKPHIBAIO, W 3Ty HEoGpaTHMOCTL
HEBO3MOMHO ONpaBnaTh OJHOH HeoOpaTHMOCTHIO P-pacnana.
Jpyrumu cjlopamH, MOXHO CYUMTaTh, YTO MOYTH BCe HaMbo/ee
YacTO BCTPEYAIOUIMECH HBJEHHS STOTO MHPa, BOSHHKAlOU{He
B pesy/ibTaTe NepeMellieHHi aToMoB; NONYHHAIOTCA 3aKoHaM,
TNOJMTHOCTHIO O6paTHMEIM BO BpeMeHH. Tak YTO HaMm mpHueTcs
NoMCKaTh Kakoe-HHOYAb apyroe ofbsicHeHHe 3Tol neoGpaTu-
MOCTH.

Ecan Mbl cTaseM Ha6GMIONaTh 3a JBHXKEHHEM HAIUHX NliaHeT
Goslee NpHCTANILHO, Mbl BCKOpPE 3aMETHM, 4YTO 3jech HE BCE
TaK, KaK 3T0 HaM KasaJoch noHauany. Hanpumep, Bpamenie
3emsH BOKPYT €e OCH Mallo-lioMaly 3aMemisiercsi. 310 npouc-
XOJIMT H3-32 NPHJINBHOTO TPEHHS, a BCSIKOe TPeHHe, OueBHIHO,
neofpatumo. Ecim ToaKHyTh KakoH-HHOYAL TspKeabil npes-
MeT, JieXaulMii Ha Moay, OH CHBHHETCA C MectTa M CHOBa OC-
TaHOBHTCSA. M CcKOMBKO 6Bl BBl HM CTOSJIM H HH XKIAJNH, OH HE

*) Peun uger o6 OTKpHTHH pacnaja Ks-mesona Ha apa T-Me30Ha,
SIBNE€HHH, NpOTHBOpeUalleM 06paTHMOCTH Bpemend. CM. Kuury [apane-
pa «370T NpaBuil, JeBr# MAPY (M.: Mup, 1967), rie B JononHeHHH pac-
CKaasipaercs o6 370M OTKpHTUH. (Ormernm JOCAAHYIO ONeYaTKy -— Tam
B Haualle BMECTO pacnaja na 2n Hanucano o pacnaje va 3mw.) — [1puset.
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SOPBETCSI C MecTa H He peprercst K BaM. Tax 4o Bce SQpexTo,
siaaHHble ¢ TpeHWeM, KamyTcs HeoGpatumbivi. Ho Tpemue,
K Mbl BHISCHWJIH paHblie, 9TO pe3yJibTaT HeOOBIKHOBEHHO
OHOFO B3aHMOJIEHCTBHS TpenMeTa H IOBEPXHOCTH, pesyJib-
T KoneGaHuii aToMOB B MecTe KoHTakta. OpraHH3opaHHoe
enue Tesa npeobpasyercsi B HeOPraHH30BaHHYW Gecno-
JIOUHYIO CYMaToXy aToOMOB MOBEPXHOCTH, Mo KOTOpOH JBH-
ocsi Tesio. BOT noYeMy HaM CTOHT moJiydlle pasobpaTtbest B
{X Tpoleccax.

Vimenno 3pech-10 MBI H HaiigeM pasrajky HaGnonaemon
peoBpaTUMOCTH siBeHHH. PaccMOTPHM OJIMH NMPOCTOH HpHMEp.
yCTb Y Hac ecTb BOJa, TOACHHEHHAs YepHHIaMH, H obBunas
a, Ge3 YepHW/, M TYCTb OHH HaNHThl B GaHKy H3 IBYX
IOJIOBHH, pasfiefeHHBIX OYeHb TOHKOH MeperopoiKoi. OcTo-
POKHO BHITAIHM TEPEropoiKy. B camoM Haualie BOZA pas-
nelieHa: cuuAs cnpapa, wMcras ciesa. Ho noroamte. Maro-
TOMany CHHss BOjJA HauWHaeT MePeMelnBaThesl € OOBINHOI,
i uepe3s HeKOTOpoe BpeMsl BCSl BOJ@ OKasblpaeTcst roJyGoH,
JpHYEM HHTEHCHBHOCTb CHHEro IBETA YMEHDbUIMTCS! HanoJo-
BHHY. ITo 3HAYHT, YTO YePHHJIA PABHOMEPHO pacHpelesHNCh
‘no Beemy ofbemy. Tenepb, ckonbko Obl MBI HH MJanH, Ha-
Gatonas BOAY, MBI He AoxjeMcsi, 9To0bl OHA pasjefiHjiach 1Ha
cuHo ¥ obbiuryio. (Koneuno, BEI MoXeTe sacrmasume ee pas-
' penuTbest. Moo, HanpuMep, BBINAPHTL BOLY H CKOHAEHCH-
poBath MapHl TJie-TO B APYroM MecTe, cODpaTh CHHIOID KPAacky,
PAacTROPUTL €é B TOJOBHHe COOpaHHOR BOJbl, 3dKPHITH 3a-
CJIOHKY ¥ HalHTh oAy ofpaTHo B GaHKy, pasjieieHHyt0 Ha
se nonopuHel, Ho xoraa Bel Gynere nenatb Bce 5TO, BBl He-
ipeMenyo Bbl3oBeTe JpYrue HeoOpaTHMbie npoueccel.) Cama
no cebe BOJA He BepHETCH B HadalibHOE COCTOSTHHE.

10 naeT HaM ONpejeleHHBI KMOY K PELIEHHI0 3a/iauH.
afite MOCMOTPHM Ha nosesenHe monekyd. [lpeanonoxum,
0 MBI CHSUTH (DHTBM O MepEMelIHRaHHH YHCTOH BOJILL ¢ CHHEH.
epb ec/ld 1noKasath ero B 06paTHOM HanpaBJieHHH, TO 5TO
neT BHICA#ETh oueHb crpamno. Chauana Oyner pasHo-
MepHO OKpalleHHAs BOja, a MOTOM MOCTeNeHHO HauHeTcs pas-
eHue — COBEPLIEHHO OYERH[IHO, YTO TaKOe KHHO BBILASAHT
CJHIIKOM MPABNONOAO6HO. ¥YBeNHYHM Ternepb Hallli CHHMKH
KHM 06pasoM, YToGh (PHBHKH CMOIJIH HAGMIONATD 32 KamIbiM
TOMOM H MONBITATHCSA HANHTH, YTO e TaM NPOHCXONHMT Heobpa-
MbIM 06pasoM, TJle HapyllaloTcs 3aKOHb! PABHOBECHS MEXy
MelHeM B Gynyllee W [BHXeHHeM B npouwioe. Brmouaem
HoannapaT ¥ CMOTPHM Ha 9kpan. Mbl BHAHM aTOMBI JBYX
JHUHLIX COPTOR (KOHeYHO, 3TO Heslerio, Ho OyleM Hasbl-
b UX CHHMMH H ONEMH), MOCTOAHHO Meuyliyecs H3 CTO-
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POHBI B CTOPOHY H3-3a TenzoBoro AHxKeHus. Ecnu M HagHem
Hauik HaGJlofienHst ¢ caMoro Hauasa, TO OKameTcs, YTo 00/b-
LIMHCTBO ATOMOB OHOTO THMA PACHOJOXKHIHCL 1O OfLHY CTo-
poHy, a OGOJBUIMHCTBO ATOMOB APYFOFO TUNA — 1O JIPYTYIO.
Ho 3Tv aToMbl HenpepblBHO MEYYTCSl H3 CTOPOHBI B CTOPOHY,
H UX MHJJIMapAel H MH/AJMHAPABl, K LaXKe ecliH BHAyalle Bce
CHHHe aTOMB! 6LITH ¢ 0/HOI CTOPOHEL, a Bee Gelible — ¢ 1PYrof,
Mbl YBHIHM, HTO BO BpeMsi cBOMX OeCKOHEYHBIX XaOTHYECKHX
MeTaHWH OHH HAYHYT NepeMelIHBATHCH, H 3THM-TO H obbsc-
HfiETCH, No4YeMy B KOHIUle KOHLOB BOJA OKaswiBaercs Goliee
WK MeHee PaBHOMEPHO rony6oH.

Jlapaiite nonabuogaem 3a JoGEIM H3 CTONKHOBEHHH, Npo-
HCXONSIIHX B HaleM KuHoQu/ibMe. MBI YBHIMM, UYTO aTOMEI
cHaYalla CTANIKMBAKOTCS, a 3aTeM pas/eTalTcsl B 0OpaTHOM
uanpapyiennd. Ilokaxem 3areM cooTBeTCTBYWOUIHH OTPHIBOK
KHHOpH/IEMA 3a7i0M Hamepezn. Mbl yBuauM, Kak napa MOJeKy.
CXOIHTCS 1O TPaeKTOPHAM, MO KOTOPLIM OHH HAa caAMOM jese
pasaneTanHch, a 3aTeM, CTOJKHYBLIHCH, pasJeTalnTcst No
TPAEKTOPHAM, NO KOTOPHIM OHH CXOIHJHCb. DHBHK, NpH-
CTalbHO HaOMIONaBIIKil 32 BCeM NPOHCXOASIIHM, 3aBepHT
Bac: «3ziech Bce MNPaBHIbHO, BCE COIVIACYETCA € 3aKOHAMH
¢uaukn. Ecnn MoNeKynbl cXOmHJIMCL TO STHM TPAeKTOPHSAM,
TO OHH JIO/MKHBI PasfieTaTbCsl TaK, KAK OHH DasJieTelllchby.
Tak uro 370 sBsenxe 0OpaTHMO. 3aKOHBI MOVEKYJISIPHBIX
CTONIKHOBEHHH 0BpaTHMBI BO BpeMeHH.

Hrak, eciiu mbl craneM HabaopaTh CNHIUKOM [PHCTANBHO,
Mbl CHOBa HHYEro He CMOXKeM MOHSThb. Benb Kampoe M3 CToAK-
HOBEHHH NOMHOCTBIO 0OpaTHMO, a Bce Ke Hall KHHOQHJBM,
NPOKPYYeHHBIH B 0OPATHOM HANpPABJIEHHH, MOKA3LIBAET HEdTO
coBepilenHo abcyp/inoe: Kak MONEKYJbl, NOHAYaNy CMellaHHble
(cunue, Oesble, cHHMe, Oelble), ¢ TeYeHHEM BpeMEHH MoC/e
MHOMECTBA CTOJIKHOBEHHH pasfne/inyinch Ha Geawle, cocpenoro-
yeHHble B OJHOM MecTe, H CHHHe, pacloJioKeHHBIE B JpPYroM.
Ho Benpb 37010 He MOXKeT GbITh, 5TO HEeCTECTBEHHO, YTOOLL CHHee
camo no cebe cayuaiino orgenanock or Gemoro. M 8 To xe
BpeMsi, eclH HabmiofaTh Hauly YPOKPYYMBAEMYK 3aj0M Ha-
nepefl KapTHHY, Kaxjioe cToNKHopeHHe aGCOMOTHO 3aKOHHO.

Enuncreennbiii BEIBO, K KOTOPOMY 3Jiech MOXHO NpHIiTH,
3aK/HOyaeTcsi B TOM, YTO jaHHAs HeoOpaTHMOCTb Kak pas
W BBI3BaHA BCEMMU STHMH chyyaiiHoctsiMH. Ecam Bel maunete
G COCTOSIHHS, B KOTODOM BCe pasjiesieHO, H CTaHeTe NpoH3-
BOJHMTL BCAKHE CJyYaiiHble H3MeHeHHS, TO pacrpelefeHHe
6yznet Bce Gonee W Gosee paBHomepnbM. Ho ecam nawats c
paBHOMEPHOro pacnpefie/leHHs] H CHOBA 3aHATHCH CJyYAfiHbIMY
H3MeHeHHAIMH, TO Mbl He NPHAEM K pasfiesienxio. B npunuumne,
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eHHE MOJem HacTynutTh. 3akonam (usHkM He Oyzer
THBOPEUHTH TAKOE JIBIXKEHHE H TaKHe OTpaKeHHsl MOJeKy.,
KOTODHIX OHH pasfnensites. Ilpocto 310 oueHb MalloBepo-
Tax mMoxeT npousoHTH pas B MHJTHOH JieT. B 3ToM H
[ouaeTcs oTBeT Ha Haul ponpoc. CoObTHf Hallero MHpa
pOpPaTHMEL B TOM CMBIC/E, YTO HX Pa3BHTHE B OHHY CTOPOHY
Ma BePOSITHO, @ B APYI'YI0 — XOTA H BO3MOXHO, XOTS$
¢ POTHBOPEYKT 3aKOHaM (PH3HKH, HO CJYYaeTcsl OiHH pa3
uanuon Jsier. IloaroMy npocto Heneno cHaeTh H 2kjath,
KOTJIa-T0 Xa0THYECKoe JIBHIKeHHE aTOMOB NpHBELET K
3fEIEHHI0 PABHOMEPHOH CMecH YepHMJI W BOIbI Ha YepHHJa
ONHY CTOpPOHY pe3epByapa K BORY — NO LPYTYiO.
Tenepb BBIfEHM K3 HALLETO 3KCHEPUMEHTA OYEHb MalleHb-
ofbeM, Tak YI0 B HOBHIl pesepByap MollajeT Beelo Mo
pe-NfATh MOJEKYJ KaKIOro THHA, W cradem Habaionarhb
TeM, Kak OHH NepeMelnBaiTcs. MHe KaMercs, HETPYIHO
BepHUTh B TO, 49TO KOTJIa-To, H CoBceM HeoGA3aTellbHO uepes
MOH JIeF, MoMeT OhITh, W B TeueHHe TOMa, B Mpolecce
OHEYHBIX XA0THYECKHX CTOJKHOBEHHH 3THX MOJEKYJ OKa-
CSl, YTO OHH BepHYJHCh B coctosfiHue, Oojiee WM MeHee
xoxee Ha ucxonuoe. llo kpaiineli Mepe, ecnu B 3TOT MOMENT
TONHYTh 3aCJHOHKY, Bce Oesibie MoJeKyJbl OKaXyTcsi B
apoil MoJoBHHE pe3epByapa, a Bce CHHHE — B JIeBOW.
STOM HeT HHUETO HeBo3MoXKHoro. Ho peanbHble 00beKTHI,
KOTOPLIMH MBI HMeeM NeJ0, COCTOAT He M3 HeThIpeX uJu
W GennX | CHHUX MoJjekysa. B HHX yerbipe HIH MATbH MHJI-
OHOB MHJJTHOHOB MHJIJIKOHOB MHJIIHOHOB MOJIEKYJ, H HY2KHO,
o0Ll BCe OHM pasfie/uiikch TakuMm obpasoM. Ilostomy Kaxy-
csl HeoOpaTHMOCTb MPHPOJibL HE CJIENYeT H3 HeobpaTHMOCTH
HOBIBIX 3akoHOB ¢u3ukH. OHa cBA3aHa ¢ TeM, YTO €CJIH BHI
MHAETe ¢ HEKOTOPOH YNOPSAOYEHHOH cHCTeMbl H NomBep-
ee CAYYafHOCTAM, MPOMCXOASAUMM B NpHpoAe, CTOJK-
eHHIO MOJIEKYJl HanpHMep, TO BCe MPOHCXOLHT HeoOpaTH-
M 06pa3oM, TOJBKO B OJHY CTOPOHY.

B CBSA3H C 3THM BOSHHKAET cllenyolltit Bonpoc: a yem ofb-
ICHHTh CYIleCTBoBaHHe HcXoiHoro nopsjka? Jlpyrumu cno-
noueMy ylaefcs HayaTbh ¢ YNOPSAOYEHHOM CHCTeMbI?
\PYIHOCTE 3[ech 3akJwyaercsds B ToOM, HTO Mbl HadHHaeM
geria ¢ yNopsiiOYeHHOr0 COCTOAHHMA, HO HUKOTZA He MpHXO-
K TakoMy ke cocTosiHHIO. OpHH H3 3aKOHOB NPHPOJIKL
OMT B TOM, YTO BCE MeHseTcsl oT mopsanka K Oecnopsaou-
i. B sToM cniyyae c/ioBO <MOPAAOK», TaK XKe Kak CJIOBO
MOpSAOK», HABJSETCH elle OJHHM NpHMEpoM TOro, Kak
e/ieBHble C/I0BA MEHSIOT CBOil OOBIJIEHHbIH CMBICH, KOFAa
My HauMHAIOT NOB30BaTbest GH3uKK, [lopsloK B QHIHYECKOM
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cMBIC/Ie BOBCE He Jo/izKeH OBITH MOAE3HBIM [ Hac, JIOmeH;
5TO €J0OBO HPOCTO YKAa3biBaeT Ha CyHleCTBOBaHHE KaKOH-To
onpeaeieHHocTH. Bee artoMul onHoOro THRA PpacHONOMXEHBI c
OAHOH CTOPOHBL, a8 BCce aTOMEl IpYroro THOAa — ¢ ApPYTroil, Wiy
BCE OHH MepeMellaHbl,— BOT H BCA Pa3HHLA Mexky NOPAAKOM
i OecriopsnKoM B (H3HKe.

Takum o6pasom, Bonmpoc COCTOMT B TOM, KaK e JOCTH-
raeTcsl NepBOHAvaJbHBI MOPAJOK H MoyYeMy, KOrja Mbl CMOT-
pPHM Ha Jo0yr0 OOGRYHYIO CHTYALHIO, KOTOpas YMopsiioueHa
TOJIBKO YacTHYHO, MBI MOXXeM 3aKJIOYHTh, YTO, BEpOfiTHee
BCEro, OHA BO3SHHKJA M3 APYroH, eule Gosee YMOPSIOYEHHON.
Ecnn s cMoTpio Ha pesepByap ¢ BOJOH, KOTopasi ¢ OJHON
CTOPOHBI TeMHO-CHHSAf, ¢ Apyrofi — GnenHo-rony6as, a no-
cpefiiHe — MPOMEXYTOYHOTO CHHEro Npera, H # 3HAI0, YTo
B Teuenne nocyieauux 20 wim 30 mMuu K 3TOMYy pesepByapy
HHKTO HE€ mNpHKacasics, S JIeFKO [0rajaloch — Takas pac-
UBETKA BO3HHKJA MOTOMY, YTO paHblle pasaeneHue Obino
ropasjio 6onee nonukim. Ecnu nojgoxkpats eme, 10 npospaytas
H CHHSIS BOJla NEpPeMellaloTcs elle GoJsiblie, W eclid § 3HAaw,
YTO B TeYeHHe JOCTATOYHO AOJIOr0 BpeMeHH ¢ Hell HHYero He
NellanH, TO CMOTY clielaTh HeKOTOpHe 3akJIOYeHHS O ee mep-
BOHAYANbHOM cocTofHHH. ToT QaxT, 4T0 No KpasM IBET BOIL!
«pOBHBIi», yKasblBaeT Ha TO, YTO B MPOLIIOM 3TH LBeTa Oblin
pasjie/ientl ropasjo pesde. B nporHsHOM chydae 3a npoinesiiee
BpeMsi OHU pepeMewajyiick 6bl B ropasfio GonblueH cTereHH.
Takum ofpasoM, Habmiopas HacTosuiee, MBI MOXeM Y3HATb
KOe-4TO O MpPOLIOM.

Ha camom jenie (PH3HKOB 3TO OOBIMHO He OYeHb HHTEpecyer.
QHUIHKH CKJIOHHBl CYHTATb BaXKHEIMH M CEPbeSHEIMH 3ajauH
TOJBKO TAKOro THIIA: ceHyac YCJAOBHH TaKOBE; 4TO Oyjer
nanbie? OcranbHble POACTBEHHBIE HAM HAYKH 3aHHMAOTCH
coBceM JpyruMH 3agauami. Jla u Boobiue Bce apyrue obnactu
3HAHMS — HCTOPHA, TeoJOrHs, acTPOHOMHS — pelaloT 3a-
HauH COBCEM IpYyroro poaa. OKBSHBH&TCH, OHH YMEIOT [eJaTb
NpeJicKasaHyusl cOBCeM APYFOFo THNA, 4YeM Te, K KOTOPHIM
NPUBLIKIH (H3UKH. PH3HK 0ObIMHO ropopuT: «[IpH Takmx-TO
YC/IIOBHSIX $I MOry ckKasaTh BaM, 4YTo cefiyac npou3oineTs.
A reoJior ckaker BaM uTO-HHOYAb B TaKoM pogse: «§51 BeIKomas
H3 3eMJIi KOCTH onpepeleHHoro Tuna. IlosToMy s mpenckaswl-
Balo, YTO €CNIH NoKonath elle, TO MOXHO OyneT HalTH W Apyrue
KOCTH TOro ke THna». McTopuk, Xorst # roBOpMT O mpoluioM,
MOKeT MPH 3ToM FOBOPHTL 0 Gynywem. Korza on yTeepxpnaer,
yto Ppanllysckas pesomoums npousownia B 1789 r., on xouer
€KasaTtb, YTO, €C/IH Bl 3arjigHere B IPYrYI0O KHHTY o @Ppau-
y3cKol pPEeBONIOLMM, BB Hailjlere B Helt Ty e jaty. B geit-
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HUTEJLHOCTH OH JeNaerT MnpeincKkasaHue ocoboro poga o
M-TO, Yero OH elle HHKOrZa He BHIEN, O JOKYMEHTaxX, Ko-
jpeie eule HyxHO HaiTH. OH yTBepXXzaer, 4TO B STHX JOKY-
TAX, €C/H peub B HuX HIeT o Hanoseome, okamercsi To
4TO HAMHCAHO B JPYFHX foKymenTax. Boshukaer pornpoc,
e 3TO BO3MOXKHO, H €JHHCTBEHHBI BBIXOJI — Mpel-
OHTE, YTO B 5TOM CMBIC/E NpOLWioe Hauero Mupa Gosee
ralH30pano, YeM ero HacToslee.
Hexotopble monarator, yTo Hall MHP CTal YOPANOYEHHBIM
nytotum obpasoM. CHavana Bes maiia Bceenennas naxo-
Jiacb B COCTOAHHH abconoTHO HeylopsRo4YeHHOoro ABHKeHH 7,
)BCEM KaK MOJHOCTBIO TepememuaHHasi Boja. Ho Mel BHauM,
0 eC/IH KAATh JOCTATOYHO JIOJT0 H €C/IM YHCJIO aTOMOB OYeHb
e/INKO, TO YHCTO cyyalHEIM 00pasoM B OJHH H3 MOMEHTOB
ey BONA oKasblpaetcst paspenentol. Hexoroprie ¢uanku
NPOILVIOM BeKe) BhICKasasH Mpeanofo}eHHe, YTo C Hauiei
BeeneHHol cayun/iock JHIUB BOT YTO: B HallleM MHpe, Ine
crnopAfoyHoe JBHIKEHHE BCe UNIO H L0 CBOHM uepenoM,
npougowia quyktyauus. (MMeHHo STHM TepMHHOM NONb3Y-
oTcs Kanplii pas, Korza HabmopaeTca HEKOTOpoe OTKJO-
ie ot oOnlYHOiT paBHoMepHocTH.) Mrak, mpousowna gnyk-
alus, 4 Tenepb M HabmopaeM, Kak Bce NOTHXOHBKY BO3-
ppaniaercs K xaocy. Bul moxeTte Boapasuthb Mue: «flocnymaiite,
CKO/IBKO Ke BPEMEHH Halo 7ath, 4YTOOHI N0XKpathes TaKoi
AYKTyauus». 3Halo, 3Hal0, HO ecaH Obl (uyKTyaunus He

a JOCTATOYHO CHMJIBHOH AJisi TOTo, YToObl HayanHch TPO-
°chl  SBOJIIOLIMH, 4YToObl BO3HUKJIH pasyMHble CcYILecTBa,

To 6B ee u He 3aMeTHJ. Tak uTo HAM HHYEro H He OCTaBa-
b, KaK *JATh H ¥KJATh 10 TeX [op, [OKA MBI He NOSBHMCSH
CBET H He 3aMeTHM ee,— Ha 570 NoHajgobuJiach QayKTyanus
g Obl Takod cwibl. Ilpapna, JNHYHO MHe Takas TeopHHA
ercsi HepepHoil. OmHa MHe Kakercs Hejenod, H BOT 0o
KHM TIPHYHHAM,

TpesronoxuM, YTo HaW MHP odeHb Gouibluoil, YTO B Mep-
HAYANbLHOM COCTOSIHMH aToMbl OBUIH XaoTHYeCKH pasbpo-
HBI O BCEMY MHpPY M 4TO s MOry HaGmionaTh 3a Jl0GoOH ero
bI0, BHIOHPas ee coBepluenHo clyvaiinbiM obpasom. Toraa

BAPYT OKaMeTcs, YTO aTOMBEl HAGMIONaeMOH MHOIO YacTH
KHM-To 00pasoM ynopsjodenbl, y MeHs He OyneT HHKaKHX
HOBaHHI npeinonarath aHAJOrHUHYIO yNOPANOYEHHOCTE aTo-
B APYrHX yuyacTKaxX Haulero mupa. B caMoM nene, eciin
8Ch, y Hac, NpoH3olia (QUIYKTyauuss @ Mbl BHIHM 3JeCh
0-T0 HeoOHIUHOE, TO, BEpOATHEE BCEro, OHA INOSBHIACD
echb 3a CYET TOro, YTO B JAPYroM MecTe He CTaJio HHYEro He-
pgHOro.  JlpyruMu  cioBaMu, ANs Toro utobel a06uThCS

103




OTKJ/IOHEHHSI OT HOPMEI B OIHOM MecTe, HEOOXONHMO, TaK CKa-
3aTh, NPH3AHATE CO CTOPOHBLI, HO 3aHKUMATbH HYMHO HE OYeH:
MHOro. B HauweMm oneite ¢ nofKpalleHHOH H YHCTOH BOAOH B
TOT MOMEHT, KOFja Halli HEecKOJIbKO MOJIEKYJl BAPYL pasie-
JiATCH, Bes OCTasbHas BoHa, BepoATHee Bcero, Oyzer Nepeve-
waHa. A MoTOMY, XOTH KaMaiblii pas, KOrma Mbl CMOTPHM Ha
3Be3Jibl H Ha MHD B LenoM, Mbl 3aMeuaeM, HTO BCe YHOPSNo-
YeHO, Mbl A0/KHbI GbIAH OBl CYHTATH, YTO KOJb CKOPO 5T0 —
GaykTyauus, To pajiblle, Kyaa MBl elle He 3aruifablBali,
BCe JO/DKHO ObITh B Gecriopsifike H COCTOAHHH TIOAHOFO Xaoca.
Xota pasneneHHe MaTepHH Ha TOpsuMe 3BE3Nbl H XOJOMHBI
KOCMOC, KOTOpoe Mhl HaGuiionaeM, U MOXKeT OLITb pe3yJibTaTom
HEeKOTOpoi (UIyKTyalnH#s, B APYTHX MecTaX, KOTOpPble Mbl He
MoXKeM HabJilofaTh cerofHsl, Mbi He HMeNH OLl HHKaK#X oc-
HOBaHME OXHIATh pasfiefleHHs Ha 3Be3nsl M KocMoc. Tew
He MeHee MBIl BCeT/la NpefcKa3kLiBaeM, UTO BHE NPENENoB Hallleil
JNIOCATaeMOCTH HaXOAATCA 3Be3fbl TAKOTO JKe THOA, WJIH YTo
TaM MOXXHO HaHTH Te XKe camble yTBepxpenust o Hamoseore,
HJIH 3aMeTUTH KOCTH, KOTOphle Mbl Y2Ke BHJIEJH paHblle. ¥crex
BCEX TaKHX HAYYHBLIX TPENCKA3aHHE CBHIETENBCTBYET O TOM,
YTO Halll MHD He MOSBHJICA HAa CBET B peayJibrate (QnyKTyauuy,
a, HaoOopoTt, passwJiica W3 Apyroro, Gojee OpraHH30BaHHOTO.
[losToMy MHe kawercs HeoGXOmMMBIM AOOABHTH K H3BECTHHIM
(uaKdeckHM 3aKOHAM THIOTe3y O TOM, 4YTO B npouuiom Bce-
nennas Gbina Gonee ynopsinoueHHoil (B (HIHYECKOM CMBICTe
3TOFO CJI0Ba), 4eM cerojHf. $1 AyMaio, HMEHHO 3TOr0 RONOJ-
HUTENLHOIO yTBEDXKAEHHS HaM He XBaTaeT A/l TOro, UTOOLI
MOCTaBUTL Bce HA CBOM MecTa, 4Tofhl o KOHUA pazobpatben
B ABJEHHAX HeOOPATHMOCTH.

Koneuno, 370 yrBepKieHne HECHMMETPHYHO OTHOCHTENIBHO
BpemenH caMo no cefe: Belb K3 HEro clelyer, YTO MpoLioe
ueM-To oT/iH4YaeTcd or Oyayuero. Ho oo BuXoauT 3a pamku
TOrQ, 9T0 OPHHATO OOBLIYHO CYHTATH (U3HYECKUMH 3aKOHAMH,
TaK Kak Mbl CerojHs crapaeMcsl NPOBOJKTbL PE3KYI0 CpPaHD
MEXJYy 3aKoHaMM (H3HKH, YOpaBNAOWMME paasutieM Bce-
JeHHOM, ¥ BHICKA3hIBAHHSIMH O TOM, B KA4KOM COCTOfIHHH Ha-
XopHJscs Haml Mup B npounioM. Ilocsennue oTHocaT X act-
POHOMHYECKOH HCTOPHH, XOTH BHOJNHE MOXKeT OHTb, YTO B
OJIWH MpPeKpPACHbIfi 1eHb OHA H CTAHET pa3fieNioM (QHIHKH.

O neoGpaTuMOCTH MOXKHO PaccKasaThb €lie MHOTO HHTepec-
HOro, H A ofpalllych K KoHKpeTHoMy npiMepy. JlioGonkTHo,
HanpuMep, NMOCMOTPETh, KaK Ha caMoM nefie paGoTaer kakoi-
HuOyAb HeoGpaTUMbI MeXaHH3M.

Ilpencrapbre cebe, 9T0 MBI Cjlelalil KAKOE-TO YCTPOICTBO,
KOTOpOE, KaK HaM H3BECTHO, MoXeT pabotartb JHIUb B OAHOM
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inpasJieHnH. §1, HanpHMep, Xouy cpeiiaTh XparnoBoe KoJeco,
e. ayGuatoe KoZeco, YV KOTOporo Bejyllasg KPOMKa Becex
6rioB oOpbIBaeTCH OYeHb KpyTo, a 3ajHAS MOJOF0 CXOIMT
a Het. Koneco HacaxeHo Ha Bal, ¥ K Hemy npy»unoil (puc. 28)
KHMAETCH MafieHbkasi 3ailenka (cobauka), cupsuas Ha
el cOBCTBEHHOI OCH.

Punc. 28

Takoe Koneco MoxeT KPYTHTbCSl JIHINb B OfHY CTOPOHY.
¥ MoONLITaThesl MOBePHYTb ero ofpaTHo, cofauka ympercst
npsamoii cpes ay6ua u He myctut ero. Ilpu moBopore ke
eca B NpSMOM HANpaBJIEHHH OHA ¢ TPECKOM NepecKaKHBaeT
e aybiia Ha 3yGew — Tpak, Tpak, Tpak, ... (Bul 3HaeTe, 0 YeM
roBopio. TaxkHe XpanoBHKH HCOONb3YIOTCA B HacaxX, B TOM
cie H B HapyunsX. [1pu sapone yacoB OHH [O3BONAIOT BaM
JKPYUHBATL MPYKHHY H He RaloT eft NoToM pacKpyuHBaThCS. )
offi MeXaHH3M [OJHOCTBIO HeofpaTHM B TOM CMbIC/E, uTO
Jieco He MoXeT BpallaThcsi B 0OpaTHYIO CTOPOHY.
Tak poT, mpeanoNiarajoch, 9ro NpPH MOMOLWM TaKOro He-
aTHMOCO MeXaHH3Ma, Kojleca, KoTopoe cnocobHo noBopa-
[BaThCH JIHIOL B ONHY CTOPOHY, MOXKHO Clie/1aTh OJHO OYeHb
oliesHoe M HHTepecHoe ycTpoiicTBo. Kak BaM ye H3BeCTHO,
npupofe HeNpEPHIBHO TPOHCXOAUT BeuHoe XaoTHHECKoe
FiKeHHe MOJEKYJ, H eclid IOCTPOMTh KaKoH-HHOYIb OYeHb
seTBHTENbHEE npubop, ero cTpenka OyjieT MNOCTOSHHO
0¥ath, TAK KAK OHA BCE BPEMN HAXOIMTCHA NOJ XaoTHue-
M ofcrpenoM cocefHHX Monekyn Bosuyxa. [lapaiite e
Monb3yeMcs STHM H TOCaJMM Ha Baj Halllero MeXannsma
sipe JionacTH, KaK 9T0 MokasaHo Ha puc. 29. Jlonactu
OJSITCS B COCYA€ C rasoM H HeNpepeiBHO H XaOTHIECKH
PENHBAIOTC E€ro MO/EKyJaMH, TOMKAIOWHMK JIONAcTH
B OJHY, TO B ipyrylo cTopory. Ho koraa Jionact NbiTaloTes
epHYThCS B OAIHY CTOPOHY, HM HE Jla€T 5T0 cleNiaTh cobayKa,
orga OHH HBITAIOTCS NOBEPHYThCS B JPYTyHo, STOMY HHYTO
ie MelaeT, TaK YTO Halle Koneco GyjeT NOCToAHHO BpalliaThes,
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H y Hac MOJYy4HTCS YTO-TO Bpoje Beunoro jsuratens. M ace
10TOMy, YTO ABHMKEHHEe XpaloBHKa HeoOpaTHMO.

Ho BO BceM 3TOM HYy:KHO Noay4ile pasobpatecs. B ped-
CTBHTENIBHOCTH MeXaHusM paboTaerT cJaeaylomaM ofpasom.
Korpa Koseco nopopayHBaercss 8 OfHYy CTOPOHY, OHO NPHMO-
HHMaeT cobauky, KoTopasi 3aTeM cpbiBaeTcs ¢ 3ybua H saie-
KHBaeTCH, yjapsasck o chenyowuil 3yben. 3atem cobauxa

Puc. 29

OTCKakuBaer, M, ecnH oHa abcomotHO ynpyra, oHa Oyzer
Bce BpPEMS OTCKAKHBATh W OTCKAaKHBaTh, H Tak 6ea KoHua, a
KOJIeCO CMOXKeT BpaulaThes Kak Blepel, Tak H Hasapn (korza
cobaura cnyuaiiHo MojCKOYHT BBEPX), TAK YTO Halll MeXaHH3M
He cTaHeT paGoTaThb, €CJAH TONbKO, 3allelKHBasich, cobauka
He OyfeT 3aliHnaTth, OCTAHABJHBATHCH MJM OTCKAKHBATL He
Jio camoro Bepxa. Eciu oHa orckakuBaer, HO He 10 CaMoro
BEpXa, TO 5TO 3HAYMT, YTO FE-TO 3[ech ecTh Tak Ha3blBaeMoe
jeMmpHpopanue, WIH TpeHHe, a 3HAUMT, CphiBafch C 3ybua,
OTCKaKHBafA H OCTaHapJHBAACH (a TOJBKO TaxK coﬁaqxa MOMKET
obecneunth HeoOpaTHMOCTL PaboTHl Hallero MeXaHH3Ma), OHa
OyLeT BLUIEJIATE TENNO H3-3a TpeHHH, Tak 4TO Kojeco Oyaer
BCE ropagee H ropauee. Ho Korjga OHO JOCTaTOYHO pasorpe-
ercsi, HAYHYTCA Apyrye spfeHHdA. TaK ke Kak W B rase, OKpy-
HKaloleM JionacTH, MOJIeKYJ bl cobaukH H KoJeca HaXoAATCH
B MNOCTOAHHOM OpPOYHOBCKOM, XaOTHYECKOM [BHKEHHH, TNO-
5TOMY HEBaXKHO, H3 4Yero cjiefaHo Kojeco W cobayka, a Tarike
apyrue netanu. Uem poilie WX Temnepatypa, TeM Gosee Xao-
THYECKHM CTaHOBHTCH HX JBHeHue. HaroHen wHactymaer
TAKOH MOMEHT, KOrja KOJeco pasorpeloch HACTONBKO, YTO
cobauka npocTo NPbIlaeT BBEPX W BHH3 H3-3a [BIMKEHHS CBONX
coOcTBeHHBIX MOJEKYJ, T. €., B CYOHOCTH, B CHJY TexX e
NPHYKH, KOTOpble 3acTaBAMIOT Bpauiatbes jonactd. o, nou-
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EBasi EBEDX H BHH3 Ha KoJiece, coGauyKka OCTaeTcst HaBepXy
BKO e BPeMEHH, CKOJIBKO H BHH3Y, TaK YTO KONECO MOXeT
pBopaunBatbcst B 06e cropombi. Bor u mer y Hac Goablue
(aHi3Ma ¢ ONHOCTOPOHHHMM JBHKenHeM, XpanoBHK MOMKeT
e Hauath Bpalatkcsi B oOpatHylo ctopony! Eciim camo
ecO pasorpesioch, a Ta HacTb MEXaHH3Ma, TJe HacaXeHbl
pmACTH, XoJojHaf, TO KoJieco, KOTOpoe No BallHM pacueram
Jia OJDKHO BPALLATECH B ONHY CTOPOHY, CTAHET BpallaThes
s o6paTHOM Hamnpap/ieHHH, MNOCKOJBbKY Kamnplt pas cobauka,
BlBasich, OyIeT NajaTb Ha HaKJOHHYIO KpOMKY 3y6iua H,
0BATENIbHO, OyeT ToJKaTh €ro Hasa. B cnenyomgit pas
CHOBA MOANPHIrHET, YNazneT elle pa3 Ha HAKJOHHYIO KPOMKY
enyiouero 3y6ua H BHOBb TOJKHET €ro B 0OpaTHOM Harpas-
HH.
A npuueM TYT TemnepaTypa rasa Boxpyr Jionacteii? Ipex-
HOMOKMM, UTO JonacTell B HalleM MeXaHusMe HeT BOOOGIIE.
pa, ecny cofauka najaeT Ha HaKJOHMBE cpes 3ybna M
KaeT KOJieco BIiepesi, HEMEANEHHO Nocie STOrO NPOHCXOIHT
enyioniee: Ha colauky HaJleTaeT KpyToi nepeinuit cpe3
enyIoIero 3ybua, oH OTCKaKHBaeT W MNOBOPAuHBAET KONECO
aj. Bor mis Toro, 4ToOBl KoJiecO He OTCKAKHMBaZio Hasaj,
HanesM Ha Hero memndep W NMOMECTHJIH JIONAcTH B BO3AYX,
opbiii He TO3PONIAET KOJIECy OTCKaKuBaTh Ge3 noMex H
aisieT ero gpukense. Mtak, Haue KoJieco OyHeT-TaKkH
alaThcs B ONHY CTOPOHY, TOJNLKO He B Ty, B KaKkyio Npel-
aranock. Okasblpaercs, 4ro, Kak Bbl €ro HH CIEJN3€TE,
oif MexaHuaM OyneT Bpamathcss B OLHY CTOpPOHY, €C/H
1a ero yacTb ropsidee IPYro#, W B APYryt — ec/H oHa XO-
umee. Ho, mocnie Toro Kak Mexiy OT/@/BHBIMH HacTAMH
ousolier TenysooOMeH H BCe YCHNOKOHMTCS, TaK 4YTO M TEM-
aTypa KoJjeca, W TeMnepaTypa nolacTeH OKamyTCs OfiH-
KOBBIMH, OH He CTAaHET BpallaTbCst HH B OANY, HH B JPYryio
DpOHY, B CpelHeM KomeuHo. Bor Bam nprMep H3 TEXHHKH,
a siBleHHe TPUPOAbI NpOTeKaeT TONBEKO B OJHY CTOPOHY
‘Tex nop, MOKa HapylIeHo paBHOBeCHE, MOKa C onHO# cTO-
HEI CriOKoiiHee, yeM ¢ jApyrofi, NOoKa OfHa CTOPOHA «CHHEE
TOH.
Kazanoch 6k, M3 3aKoHa COXpaBeHHsl SHEPrHH JO/IKHO
0BaTh, YTO B HAIlleM pACTOpSKEHHH HeucdepnaeMble 3a-
[ sueprun. Beap NpHpona HHKOrJA He TEpsieT SHEPrHIO,
kak u ne npuobGperaer ee. Ho sHeprus, ckaxem, Mops, SHEp-
PUS TENJOBOrO IRHIKEHHS €ro aTOMOB, AN Hac MPaKTHYECKH
poctynua. Ilns Toro uToGbl STy 3HEPrui0 OPraHH3OBATh,
npapuTh, H3BJeYb JUIs  MOCJEMYIONIEro HCTIOJB30BaHHT,
le0bxopHMO CO3fIaTh PAasHHILY Temrepatyp. B npotHBHOM
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Cllyuyae Mbl YBUJHM; YTO XOTH SHEPFHA H €CTh, MCHONB3OBATH
ee He ynaercs. Tak 4To MeXAy HaNH4YHEM SHEPTHH H ee Jo-
CTYNHOCTBIO OFPOMHAA JHCTAHLES.,

Corniacio 3aKOHY COXpaHeHHs! SHepTHH CyMMapHasi SHep-
rus Beenennoit noctosiuea. Ho npu XaoTHuecKoM JBHMKeHuy
OHa MOXeT ObITb pacrpejiefieHa HACTONBKO PABHOMEPHO, YTo
B HEKOTODHIX C/Iy4asX He/lb3si HHYEro AOOHTECH HHM B ONHOM
HanpaplieHHH, HH B Apyrom: SHeereﬁ Y2K€ HeBO3MOXKHO
GoJiblile yHpaB/JifTh.

Mue kaxercss, uTo Bam Oyner sicHee, ec/iH f Npopeny
CleNyIonLyio anazorsio. He snalo, npuXoansoch JiH BaM (Mue
ﬂpHXOJIHJ]OCb) CHJIETDh HA NJIfXKe ¢ HeCKOJNBKHMH [roJioTentamMu,
KOrZia BAPYr HEOXHIANHO HauWHaeTcs AMBeHb. Kak Moxio
IpoBopHee Bbl XBataeTe CBOH MOJIOTEHId H KHIaeTeChb B pas-
AeBalJiKy. TaM Bbl HaYHHAaETE BBITHPATBCH H OKa3bIBAETCH, YTO
BalllH MOJ0TeHlla HEMHOro HaMOKJIH, HO BCe e Cyllle palero
Tesia. Bl BbITHpaeTech OJIHHM NOJIOTEHUEM JI0 TeX 1op, MOKa
OHO He COBCEM MPOMOKJIO (TOFZa OHO POBHO CTOJABKO e MOYHT
Bac, CKOJbKO 'H BBITHpaeT), Gepere npyroe — H HOBOJNBHO
CKOPO OTKpBIBAeTe yacHYI0 HCTHHY: BCe MOJIOTEHIA MOKpble,
a Bl ellle He BBHITEPJHCh 0 KOHua. Tenepb BiTeperbcs co-
BCEM HEBOSMOXKHO, XOTAl y Bac M MHOFO MOJIOTEHen, a BCe
IIOTOMY, YTO B HEKOTOPOM CMbICTie MEXIY Baiuefi cOBCTReHHOI:
BJI2XKHOCTBIO M BJIAJKHOCTBIO NOJIOTEHEN HET HHKAKOH PasHHIILL.
Moxno npuaymate Kakyio-HHOYIb Benuuumy, KOTOPYIO M
Ha3oBeM «BojOyansomei cnocobHoctoior. Tak BoOT, «BOjO-
yAansomas cnocoOHOCTby TOJIOTEHNA paBHA BauleH cobet-
BEHHOH «BOZOyAansiomeii crnocoGHOCTH», M, BBITHPASICh MOK-
pbiM mosioTeHIleM, Bbl 3a0Hpaere MM TaKoe e KOJHUECTBO
BOJibl, Kakoe 3alupaer Balla KoXa H3 MNoJioTeHua. JTo He
3HAYHT, YTO HA Bac W B MojoTeHue cobepeTcss OfHHAKOBOE
Ko/HYecTBo BoAb. Ecnm monorenue 6Godblioe, BOAsL B HeM
6ynet Gonblue, eclii MalieHbKOE — MeHbllie, HO HX BAANKHOCTD
Gyner opunakoBoil. Ilociie Toro Kak BNAXHOCTb BCeX npel-
METOB CPaBHAJACh, C 9THM Y2Ke HHYEro HesIbasl NojeNaThb.

B sToM npumepe soja, Kak SHEprHs, Beib obuiee Konu-
HeCTBO BOAM He Mensiercs. (Komeuno, ecnin asepns paspenanxu
OTKPHITA H MOMHO BHICKOYHTb HA COJHBILKO H MPOCOXHYTH
HJH pasjaobuiTh ellle ONHO CyXoe MoJoTeHlie, Mbl cnaceHsl. Ho
npeacTapbie cebe, 4TO JBepb 3aKphiTa, APYIHX MOJOTeHel|
HET, a OT 3THX BaM HHKYJAa He netbcs.) Tak BoT, echim mpej-
CTaBiTh cebe H3OIIMPOBAHHYIO uacTh Beenennoit u nagoxparts
AOCTATOYHO JIOTO, TO H3-32 NPOHCXOASIMX B 5TOM MHpE CJIy-
yaliHocTell SHEpPrHs, Kak H BOJA, pacnpejle/HTCS 1o Beeil 3Toil
YaCTH paBHOMEpHO, H OT HEOOPATHMOCTH SABJEHHHE HE OCTAHeTCH
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cnefa. B sTOM MHpe HHKOIZa yiKe He MPOH3OHAET HAUEro
H EpecHoro B TOM CMbICSIE, KAK MEl 3TO NMOHHMAEM.

[losToMy B OrpaHHUEHHOH CHCTeMe, COMlepaKalled XpanoBHK,
auKy H BepTYuIKy H Huuyero Gosiee, Temneparypa mocre-
[HO BBIpABHHBA€TCH M KOJIecO IepectaeT BpallaTbesl Kak
pIIHY, TaK H B APYyryio cTopony. Touno Tak e, ecan Hagolro
ABHTH JIO6YIO clcTeMy B MOKOe, B HeH NpOH30HAeT Bee-
opoHHKI o6MeH SHeprheil M B KOHIE KOHILOB He OCTanercs
DTHH 1J151 KaKknx-nu6o POLLECCOB.

Mexny npoyuM, napameTp, COOTBETCTBYIOLIHH B HaLLEM NPH-
spe BJIAKHOCTH, WJIH «BONOYAAJSIOMEH cnocoGHOCTH», Hasbi-
) TeMriepaTypoii, 1 XoTa i U MOTY CKasaTh, 4YTO eCH TeM-
flepatypa IBYX OOBEKTOB OJHHAKOBA, TO OHH HAXONATCA B pas-
€cHM, STO He 3HAYHT, YTO SHeprus obouX OOBEKTOB OAWHA-
ga. DTO 03HAYAET JHUEb TO, YTO H3BJedb SHEPTHIO H3 OfHOIO
43 Jpyroro oGbeKTa OJHHAKOBO Jerko. TemnepaTypa ouyeHb
YXOMKA HA CBONOYIANSIONYIO €nocOOHOCTHY. Ilosromy, ecJau
MECTHTh Hallly iga oOBEKTAZ pPAAOM APYr € ApPYroM, BHellHe
yero He npouaoiifer. Oun npocto GyAyT oOMEHHBATHCS SHep-
el B paBHBIX KOJHYECTBaX, TaK YTO CYMMapHBIH pe3y/bTaT

MeHa OKaeTcst pasHEM HYJH0. ITosToMy Kaawie pas, Koraa
MiepaTypa BceX OOBEKTOB OKasHBaeTCsl OJHHAKOBOM, B CH-
€ He 0CTAeTCs IHEPrHH Ha Kakne-HHOYIb BHYTpEHHHE Npe-
¥6pa3osanyisl. [Ipiauun HeoOPATHMOCTH e 3aKJII0YaeTcs B TOM,
ITO €CqM B CHcTeMe ecTh Pa3HHLIA TeMneparyp W cHcTeMa fipe-
aBJieHa cama cebe, TO ¢ TeyeHHeM BpeMEHH TeMmepaTrypa
> Gonee W Gollee BLIPABHMBAETCH, A KONHYECTBO CBOOOAHON
SHEPTHH HEYKJOHHO Najaert.

[No-npyroMy STOT NPHHUHM Ha3LIBAIOT 3aKOHOM BO3pacTa-
51 SHTPONHH, COrJACHO KOTOPOMY SHTPOMHS MOMKET JIHLIb BO3-
craTh. Ho cyTh He B HAa3BaHMAX, CMBIC/ €70 B TOM, YTO CBO-
JIHAsl NPUTONHAs [J1st HCTIONb30BaHH S SHEPTHA MOXET TONBKO
wenbiiaThes. M 510 XapakTepHoe CBOHCTBO HALLEro MHpa B TOM
ibicJie, YTO OHO BHITEKAEeT H3 X40TUYHOCTH JIBHMKEHHS MOJie-
wi. Ecan B npefocTaBieHHol caMoil cebe cHcTeMe TeMnepary-

He BCIOfly OJMHAKOBA, TO MOCTENEHHO MPOHCXOMNT BhIpaBHH-
Hue Temneparypbl. Ecin ke u Tam M TYT Temneparypa OIu-
KDBa, Kax, HalnpHMep, TeMIepatypa BOARL Ha oBBIYHOI He-
ronyieHHol MeuKke, HEYero W JyMaTh, YTO Boja caMa Mo cebe
epaner, a neyka cama no cebe 3aTOMHTCS. Ho ecnn nedb
psuas, a BMECTO BOJB — Jiell, Bce TPOHCXOIHT caMo 1o cebe,

pKo Haobopor. Takum o6pa3oM, HeoOpaTHMOCTh BCEINd MPH-
BOAHT K yMeHbLIEHHIO 3anaca cBoDOHOE 3HEPryH.

Bot 1 Bee, uTO 1 XOTeJl CKa3aTh Ha 3Ty TeMy. Mpue xoueTcs

GlesiaTh JNIL HECKOJbKO AONOJHMTENbHEIX 3amevaHuii. Mbl
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TONBKO YTO MOSHAKOMHJIMCH C OJHHM OYeBHAOHBEIM S(heKToM
(neo6paTHMOCTH), KOTOpEIH He SBSETCS OCYEBHIHBIM CJIENCTBH-
€M 3aKOHOB (PU3HKEH H J1a’Ke He CBfI3aH ¢ HHMH HENOCPEJCTBCH-
Ho. Jlasi 70ro 4Tofhl ero MOMHO OBUIO OGBACHATH, TPeGYHOTCs
JIONTHE 1 JIOBOJTbHO TOHKHe paccyueHus. A sellb 1ot sdder
UrpaeT NepBOCTENeHHYK PoOJb B 3JHEPTeTHYEeCKOoll 3KOHOMMKe
Beenenno#l, Bo pceX HabuonaeMbIX sBNEHUAX STOTO MHPE, Bo
BCceX OYEBHIHBIX BellaX. Halla namsTh, YepTel HAIUEro Xapa-
Tepa, pa3juyne Mexny NPOLLIEIM W 6YIAYIIM caMbIM HENoCpes-
CTBEHHBIM 00pa3oM cBsidaHsl ¢ 3THM 3d{eKToM, H B TO 2Ke Bpe-
M5l OH Heé FABIAETCH NPSAMbIM CJEJCTBHEM OCHOBHBEIX 3aKOHOR,
Jns Toro yrobbl NPHATH K HEMY, HYXKeH HONTHH aHa/Iua.
3aKkoHel (PH3WKH HEPENKO HE HMEIOT OYEBHAHOTO MPSAMOro
OTHOUIEHHSI K HalleMy ONEITY, 4 MNpeAcTapisioT coboil erp
Gonee nnm Menee abcTpaktHOe Bhipamenue. Ilpumepom sTomy
MOMKET CTYKHTb TOT (DAKT, YTO 3aKOHE! 0OPATHMEL, a SBJIEHUS —
Her.
Ouenb yacTo MEXAY JeMEHTAPHEIME 32KOHAMH H OCHOBHGI-
MH ACHEKTAMH PealibHBIX SIBJEHWH JNHMCTAHUMS OTPOMHOIO pas-
mepa. Hanpumep, Korna Bbl ¢cMOTpHTE Ha JEAHHK ¢ GOJbIIOro
paccTOsHUs H BHAMTE, KaK B MOpEe ManaloT TPOMajHble TEIOH,
KaK ABHMKETCS JieA U T. M., He TaK YK BaXKHO MOMHMTh, YTO JeJ(-
HHK COCTOMT M3 MafeHbKHX ILIECTHYTOABHEIX KPHUCTALIHKOR
apja. OnHako ccin pa3obpaThes B IBHXEHHH JeIHHKOB AOCTA-
TOYHO TyyOOKo, OKameTes, Y10 OHO AefCTBUTENBHO B 3HAYH-
TEeNbHOH CTeNeHH Npenonpenensercs XapakTepoM KPHCTAJIOoR
appa. Ho gns toro utobel pasofpatbesl B 3aKOHAX JBHMKEHUS
JIEIHHKOR, HY2HO HEMaJIo BpeMeHH (1a celiyac W HeT TaKHX JIio-
JieH, KOTophle NOCTATOYHO XOpOLO padbHpanuchk Obl B cBOHCT-
BaX JibjJa, XOTs Ha H3YYeHHe ero MOTPauYeHO HEMAJO BPEMEHH).
Tem He meHee MOXHO HajesTbCSl, YTO €CJAM MbI pa3bepemcs b
CBOHCTBaX KPHCTA/JIOB JIbfla, MBI B KOHIE KOHIOB OCHJHM H
8aKOHBI JIBHKEHHS JIEIHHKOB.

IlpaBna, Xotsi B 3THX NEeKUHSIX MBI TOBOPUAH O (yHAAMEH-
TalbHBIX 3aKOHaX (M3MKH, 51 JOMKEH Cpady Npenynpenuth
Bac, YTO ORHOTC 3HAHWS STHX CCHOBHEIX 34KOHOB B TOM BHIE,
B KaKoM OHHM H3BECTHEl HaM ceTOAH$, €Lle HEJIOCTATOYHO JJI5
TOro, 4To0bl cpady HayaTh pa3bupartbesi B CKOJBKO-HMEYIb
ca0KHBIX aBnennnx. Ha sto Tpe6yeTcs BpeMs, Ja B noToM Han
yhaeTcsl pasobparbes B Golee CJOOMHBIX SIBJEHMSX JHIIb Ya-
cruyHo. [lpHposia yeTpoena Taknum 06pa3oM, YTo caMble ee Ba-
Hble (JaKThl OKa3bIBAKOTCH OTAAJEHHEIMH clieficTBHAMK Gonee
HIIH MeHee Cy4aiHOTO COYETAHHSI MHOYECTBZ 3aKOHOB.

Hanpumep, snpa, conepiaiiie HecKOJBKO SNEMEHTApHHIX
YaCTHLL — NPOTOHOB H HEHTPOHOB, NMPEACTABASIOT cOGOH uypes-
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AHHO CJIOMHbIE CHCTEMEL. Y HHX €cTh TaK Ha3blBaeMble SHep-
HYECKHe YPOBHHM, OHH MOTYT HaXOIMTbCsl B PasiHYHEIX CO-
QHHMSX HJH YCAOBHAX, XapaKTEPH3YeMBIX VPOBHEM SHep-
H STH YPOBHU PasyMyHEL IJIsT pasuuix sinep. MatemaTnue-
f1 3ajaya onpefienenys 3HAYEHHNi DA3NHUHBIX IHEpreTHYe-
X ypoeHell OYeHb CNIOXHA, H MBI YMeeM pellaTh ee JHLb
THYHO. TOYHOE NOJIOXEHHE YPOBHEi, OUCBMIHO, SIBJISIETCH
CTBHEM HEBEPOSITHO CJOMHEIX HPOLECCOB, a HOSTOMY HET
Hero 0coBGeHHO 3arafloyHoro B TOM, YTO Y 430Ta ¢ ero nsiTHal-
3/eMEHTAPHBIMH YAcTHLAMH B fpe OJHOMY YDOBHIO
rBeTcTBYeT 3neprus 2,4 MsB, npyromy — 7,1 M3aB u 1. a.
970, LelicTBHTENbHO, 3aMeyaTe/bHO, TaK 3TO TO, YI0 Eech
akTep Haweil BeeseHHOH B 3HaYHTE/IbHO CTeNeHH 3aBHCHT
YHOTO 3HAYEHHS OJIHOrO SHEPTeTHYeCKOro YPOBHS ONHOr0
jya. Kak oKaswiBaercss, ojuH ypopenb sgpa *C paseH
MsB. M umenHo 370 fienaet Hainy BeeneHHylo Takoi, Ka-
OHa €cTh.

Jeno spech Bot B yeM. Eciin Haunpath ¢ Bofopoaa, a, no-
MOMY, CHavyaJa mpakTHyeckH Best Beenennasi coctosna s
pond, To No Mepe cO/KeHHs aTOMOB BOAOPOJa NOJ NeHCT-
| CHJ TIPHTSPKEHHS! | 1O Mepe NOBLILUEHHS! TeMIepaTyphl Bo-
MOpPOAAa BOIHUKAIOT YCJIOBHS NSl ANEPHbIX Deaklluii, B pe3yiib-
KOTOPHIX MOMET MONY4YHThes Teuil. 3aTeM resuii Moer
THYHO BCTYNHTH B PeaKUyio ¢ BOJOPOAoM u obpasopath He-
bKO HOBBLIX, OoJiee TsKenbix anementoB. Ho HoBele anemen-
HeMejJIeHHO pacnaayTcst BHOBb Ha Telni n Bosiopos. B ces-
€ 5THM HEKOTOPoe BpeMs yuyeHble HHKaK He MOIJIH MOHATb,
2 Ke B3ANMCh OCTalbHBIE 3JieMeHTH Hawel BceneHHoi.
1b €CAM HauaTh NJSCATh OT BOAOPORA, TO NMPOUECCH MpeBpa-
H#, NpOTeKalolHe B SBe3jlaX, He MOryT nath 4Tc-uHHGynb
)e, KpOMe TelHsi M NATH-IEeCTH APYrHX snementos. Croik-
siieh ¢ stoil mpobaemoit Xoin u Connurtep *) ysupean
b TOJNBKO OJMH BRIXOJ — €cflH B pe3yJbTaTe COENHHEHHS
ATOMOB TeJlisi MOXeT obpasoBarhesi atoMm yrJepoga. He-
'IHO NOACYATATH, HACKONBKO YaCTO BO3SHHKAeT TaKkas BO3-
octh B 3pe3nax. M npencrasbre cebe, MonyyHJochk, 9TO
asi BepOATHOCTH BOOOLIle paBHA HYJIO, €CHH TONBKO y Yyrje-
a coyyaiiHo He OKameTcs SHepreTHYeCKoro YPOBHSA, PaBHO-
,82 MsB. Ecaiu e 1aKoii ypoBeHb ecTh, TO TPH aToMa re-
. CcOENMHMBLUMCH B aTOM yriepofa, HayHyT CHOBa pacna-
bCH B cpejHeM HEMHOTO MO3Xe, YeM PH OTCYTCTEHH y yI-
epozia sHepreTuueckoro yposus B 7,82 MsB. U Ttorpa storo

*) @pan Xofin — anrauficknit actpononm ¥3 KeMGPHINCKOrO yHH-
cureta. Jneun Connnutep — amepukauckuii (H3yK-TeOPETHK H acT-
B3NK #3 KopueJuickoro yHmuBepcuTera.
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BpeMeHH XBaTaeT LJIST APYIuX npeofpasopauuii, nas o6paso
BaHHs HOBLIX eMeHTOB. Tak yro ecnu Obl y yriiepoja oKasal
cfl 3HepreTHYecKHH yposeHb, paphbii 7,82 MsB, To MBI MO
6bl MOHATh, OTKY/A B3S/THCh BCe 3/1eMEHTHl NePHOHYECK Ok Ta
Junel. Bor myrem Takoro of6paTHOrO paccyXieHHs, paccy.
IEHHS! OT NPOTHBHOFO, OELIO MPEACKa3aHo, 9T0 Y yriepona 1o
eH ObITh ypoBeHb, pasubiii 7,82 MaB. A naGopatophslit 3
CrepHMEHT MOATBePAMJ, 9TO 3TO AeficTsnTenbHO Tak. [losTo
CYLECTBOBAHWE B HalleM MHpe BceX APYIHX 3JIeMEHTOB Oue
TECHO CBA3aHO ¢ TeM OGCTOATEILCTBOM, YTO Y YIJIepofla 0Kasa
JOCh HMEHHO 3TO 3HAYEHHEe SHepreTHYecKoro yposHs. Ho To
HOE 3HaYeHHe SHEPreTHHECKOTo YPOBHA YIjepona KaXe
Ham, 3HAIOMUM 3aKOHE (PH3HKH, CNYYaiHBM Pe3yaAbTaTOM OY€
CHAMKHOTO B3auMozeicTBus 12 ciioAbIX Yactuu. [Tostomy npm:
Mep yI/iepoza MOMeT CAYIKHTE NPeKPACHOH HIocTpallkeil Tore
thakTa, 9TO IOHHMaHKHe (PH3NYECKNX 3aKOHOE ellie He o0s3aTelk:
HO rapanTHpyeT BaM HerocpeJicTBEHHOe TIOHHMAHHE BaXKHEH
X ABNeHHE Haulero mupa. INoppobHocTH peanbHOrO Cylllect
BOBaHHS OYeHb YacTO BECbMa AajleKH OT OCHOBHBIX 3aKOHOB.

Mpl MOXKeM aHanH3HPOBATD SIBNEHHS HALLETO MHpa, BhlIeIss
B HEM pa3HEle YPOBHH, YCTAHARIHBAA HEKOTOPYIO HEpapXu e
NoHsTHIT W npencTasieHull. ITo — MeTon ananusa. §l He co
paloch TOYHO ONpefie/IATh PasHbie YPOBHH, HO MONEITAIOCH JIH
NIOSICHHTL Ha MPHMEpaX, YTO § MMeI0 B BHLY, KOTAa IoBOPIO 0O
HepapXuu TIOHATHH W MNpefcTaBjienufl.

CkaxeM, Ha OHOM KOHLE Halleil Hepap XHYecKOi JeCTHHI!
MBI PACTIOJIOKHM OCHOBHBIE 3aKOHE! (HIHKH. 3aTeM Mbl NP
MBIBAEM HOBBIE TEePMHHEI [J1 HEKOTOPBIX G/M3KHX MOHATHH,

HHTh Ha Ga3e OCHOBHBIX 3aKoHOB. Hampumep, TepMHH «TemnJio:
Tar. TenJiora, Kak NPEANONATAIOT, 3TO PE3YJLTAT Xa0THYECKOTE
JBHIKENHA ATOMOB, H KOTJ|A MBI Ha3bIEaeM YTo-HHOYAb TOPAYHM,
MpocTo TNoApasyMeBaeM, YTO HMeeTCs HEKOTopasi Macca ATOMOE
B COCTOSIHHH HHTEHCHBHOTO XAOTHYECKOTO nBVKeHHs.  HO
CIJIOWb W paaoM, o6CY¥Nas Tel/IOBEe cBOHCTBA, Mbl 3a0BbIB

eM O XaoTHUeCKOM [BHMKEHHH MOJEKYJ/l — TOYHO TaK Me, Ka
TOBOPS O JIeHHKe, MEl He 00f3aHBl LYMaTh O LIECTHYTONbHE
KpHCTa/JlaX JbJa M CHeXHMHKaX, KOTOphle najanu Koraa
panbuie. JIpyroil npuMep Toro e poja, 310 NpuMep ¢ KpHcTall:
JioM cony. Ecnp cMOTpeTh B caMslil KOpeHb, TO 3TO CHCTEMA OF:
POMHOTO YHCJIA [POTOHOB, HeHTPOHOB M 3/eKTpoHOB. Ho MB
00XOAHMCS OfHHM TNOHSATHEM ¢KPHCTAJ COJHY», KOTOPBIH HeCed
B cefe nenwni o6pa3s cOBOKYNMHOCTH 3/IEMEHTADHBIX B3aHMOel:
ctBuil. TouHo TakoOMYy e KPyry HjeH NPHHAAJIEKHT N TNOHATHE
JaBJIeHH,

112



Tenepb, ecly caenath NoO Haluel JNECTHHUE €e OJHH WIAr
gREPX M IepelTH Ha clepyWni ypoBeHb, MEl CTOJKHEMCH cO
cBOMCTBAMH BelllecTB, KOTOPhe XapaKTepH3yloTes, HanmpuMmep,
«k03PHITHENTOM TIPENOMIEHH Y, ONPENENAIONHM, HACKOIBKO
OTKJIOHAETCH AYyY cBeTa, NMPOXoAs Yyeped BellecTBO, HIH «KO3(-
(hHILIHEHTOM MOBEPXHOCTHOTO HATSKEHHs», 0OBACHHIOMAM, No-
yeMy BOA@ HMEET TEBAEHUMIO 0cTaBaThes B BHIE eIMHOT0 Ueio-
ro, MPHYeM H TO H IPYroe ONHCHEAETCH ONpe/leIeHHEIMH Yue-
nami. HanoMuo — Teneps st Toro, 9To0bl BEIACHHTD, 9TO B
KOHILE KOHIIOBR BCE STO CBOOMTCH K B3aWMOMEHCTBHID 4TOMOB K
T. M., HAM NPHINIOCH OBl COYCTHTBCH HA HECKOJIBKO CTYNeHeH
BHI3, MPOHAA Yepe3 Psij| Bce MeHee CAMKHBIX 3aKOHOB. TeM He
MeHee Mbl CBOOOHO PACCYKAAeM O «ITOBEPXHOCTHOM HATHMHKEHHH»
1 TIPH 3TOM HAC HE MHTEPeCyer ero BHYTPeHHHH MeXaHH3M.

[lponomxum Hallle BoCXOMIEHWe MO HepapXuuyecKoH Ject-
urue. OT BOABI MOKHO NEPEHTH K BOJIHAM, 4 3aTeM yiKe U K no-
HATHIO <IITOPM», TIPHYEM CJIOBO <IITOPM» OXBATHIBAET HEBEPOHT-
HOE YHCJO PasynyebiX sbjdenuil. K tomy e knaccy npHHanie-
AT 1 APYTHE cOOHPATEAbHbIE TIOHATHA: ¢COMHETHOE MATHOY HIIH
«3pe3na». [ oyesb 4acTo HeT HMKAKOTO CMbIC/IA NOKanbBaThCS
[0 HCXOOHBIX MEXaHH3MOB BeeX cocTaBasioux sefenui. [lo
fipaBjie TOBOPS, 3T0 B HEBO3MOKHO CHEe/1aTh, TaK KaK yeM BHIle
MBI OAHMMAEMCA MO Hallel Hepap XHJyecKoii iecTHUIE, TeM 6olb-
1ie cTYNeHell OTHe/AeT HAC OT OCHOBHBIX 328KOHOB, a Kamaas u3
STHX CTyNeHelt He oYeHb HanexHa. Mul eule He UpopymMany Bee
C CaMOro Hayasia i [0 CAMOTO KOHLLA,

[lponoaxas nogbeM No HepapXHyecKol JIECTHHILE CI0MHOC-
TH, MH fobHpaeMcs J0 TAKHX Belllell, Kak «COKpaueHie MycKy-
JIOB» WJH ¢HEPBHEBIE HMMYJBChD» — HEBEPOSITHO C/AOMKHBIE fAB-
JeHns (PH3HYECKOro MHpA, CBA3aHHBIE C HCKJHYHTEIBHO CI0MK-
HOW opraHM3aiiell Matepun. A 3aTeM Mbl JOXOAMM H JI0 TAKHX
NOHATHH, KaK «IATYIIKa», -

Bee nasbiie u Janbiie, 0 BOT yiKe Tiepell HaMH MOHATHS «ge-
JIOBEK», (HCTOPHS», CMOMHTHUECKas UeAecoobGpasHoCTby H Apy-
THe NOHATHS, KOTOPBIMH MBI MONb3yeMcs JJIf TOro, 9Tobul pas-
OHpatbes B cOOHTHAX HA elle GoNlee BEICOKOM YPOBHE.

A 3atem HacTymaer 4epes TAKHM BELLAM, KaK «310» B «¢Kpa-
COTa», W ¢HALEHKIAAN. ..

Kakoii e KoHell, 9ToH JiecTHHIE! 6amke K Gory, ec/iH MHe
noseonena Gyner penuriosHas merapopa? Kpacora H Hamex-
Jla — WJH OCHOBHBIE 3aKOHBI? MHe, KOHEYHO, Kawercsi, YTO
Il HAC BaKHee BCEro MOHATH BHYTPEHHEE CTPYKTYPHOE ejHH-
CTBO MUPA; UTO BCe HayKH, Aa H HE TONbKO HayKH, JitoOble HH-
Te/NIeKTYaJbHEEe YCHIWS! HanpaBieHbl Ha MOHHMAaHHE B3aHMO-
CBft3ell MeXAy SABJACHUSMH, CTOSIUMMK HA DasSHLIX CTYHEeHAX
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Hatiell HepapXHyecKoil JecTHMIH, Ha To, YToOBl HalTH CBA3DL
MEeXKIY KpacoToH H HcTopueil, HeTopueil W yejloBeyecKoH McH-
XoJorHedl, NcHXoA0THel 0 MEeXaHH3MOM MO3ra, MOSTOM H HepB-
HBIMM HMNYJbCAMH, HEDBHEIMH HMNYJbCaMH H XHMMEH H Tak
Jlanee, Kak BBepPX, Tak ¥ BHH3. Ceronus Mul eile He MoOeM (u
YTO TOJKY TIPHTBOPATHCS GYATO 3TO HE TAK) NPOBECTH HENPephIE-
HYIO JIMHHIO OT QHOro KOHUA 110 Apyroro, nbo mbl JIHILL BUepa
YBHIENH CYLleCTBOBAHHE TAKOH HepapXuu.

W Mue He KaKeTcsl, YTO BONPOC NPaBHAbHO NocTasieH. Boi-
6parb OZHH W3 STHX KOHIOB H, OTTAJIKHBAACh OTCIOflA, HANEATH-
cAl JICCTHYb TIOJIHOTO NOHHMaHHs, Gbulo Obl olmmbkoi. Hu no-
HUMaHN{e TPHPOAHI 3J1a, 106pa W HANEXNbl, HH NOHUMAHHE Oc-
HOBHBIX 3aKOHOB B OTAEIbHOCTH He MOryT obecmeduTh riyGoxo-
ro nouuManug mupa. [Tosromy HepasymHo, Koria Te, KTo H3Y-
yaeT MHpP HA OJHOM KOHLE HepapXHuecKoH JeCTHHILLL, 6e3 Jo/K-
HOrO yBaKeHWsl OTHOCHTCH K TeM, KTo jeflaeT 3TO Ha ApPYyrom
koute. (Ha camom nieste STOr0 H HeT, HO JIKOAH YBEPSIOT Hac, uTo
HMEeHHO Tak OOCTONT feno.) Best orpoMHas apMusa MccreaoBare-
Jiell, paGoTalOlliX Ha BeeX CTYNeHAX Halllell JTeCTHHUB OT Oft-
HOTO Kpas 70 APYroro, NOCTOSHHO COBEPIICHCTBY T Hallle MOHH-
MAHHE MHpa, W MBI NOCTENEHHO MOCTHIaeM BCe KOJoccaslbHoe
nepenyeTeHue HepapxHil,




JIEKLIHMS 6

BEPOSITHOCTD
W HEONPEJENEHHOCTb —
KBAHTOBOMEXAHUYECKHH B3rnsij
HA TIPUPOLY

Ha neppuix 1marax HCTOpHH SKCHePHMEHTaNbHBIX
JiefloBaHHA NI KaKnX-HHOYAb APYTHX HCCJEenoBaHHH, npe-
SAVIOIIHX HayyHBIE LEMH, pasyMHele ofbsicHeHHs Habmouae-
X $BJIEHHH OCHOBHEIBAJNMCH Ha HHTYHUMH, KoTopas cama Oa-
pyeTcs Ha NpocTedlieM OnbTe CONPHKOCHOBEHHS ¢ OOBIIeH-
iMi o6bekTami. Ho mo Mepe Toro Kaxk MEI nblTaeMcs pacilii-
Th HAlH MPeAcTABIEHNHs W N00HTbes NYYIero cOCTBETCTRHS
KAy HALUMKH OOLACHEHHSMH M TeM, YTO MBI HabJiofaeM, no
D€ TOIo Kak Haille o0bAcHeHHe cCTaHOBHTCS Bee Gosee 1 6onee
IDOKHM H Hac HayWHaeT WHTepecoBaTh Bee Gojee WIHPOKHiL
yI sIBJEHHH, TO, YTO elle COBCEM HEJABHO OHLIO MPOCTHIM
GatoieHeM, cTaHOBHTcH (usnyeckum 3akoHoM. [lpu 3tom
HM TIPOHCXOIHT CTPaHHAA Belllb: YacTO OH CTAHOBHTCS BCE
ee 1 Gosee BHellHe HEMIOTHYHHIM K Bee JAafblle H Janblie
ONUTCA € TeM, YTO MoAcKaskBaeT uuTynuns. llpuBemem
b OIMH npuMep. B TeopHn OTHOCHTENBHOCTH YTBEPKAAET-
9TO ec/iH BBl CYHTAeTe, UTO ABa COOBITHS MPOH3OLLIH ONHO-
€HHO, TO TO BCErO JHIlb Ballla JHYHAR TOYKA SPeHHd, a
)-TO JPYTOi ¢ TeM Ke OCHOBAHHEM MOMET YTBepKAaTb, 4TO
HO W3 3THX SBJEHWH NPOH3CIIO paHblle APYFOro, TaK 4To
ITHE OJHOBPEMEHHOCTH OKA3KIBAETCH HYHCTO cyﬁbexmnnmm
KﬂHE‘iHO, HHaye H ObIThb HE MOMKET, MOCKOJBKY B Haulel no-
CEeJHEBHOH KH3HH MBI UMEEM €710 C OTPOMHBIMH CKOTIIEHH IMH
,'u, OYeHb MeJIIeHHLIMH TipolleccaMi W APYTHMH OYeHb crie-

PUYHEIMH YCNOBHAMH, TAK 9TO HALL ONKIT JAET HAM JIHIIB 0YeHb
rpaHHYeHHOE NpelcTaBienne o npupoge. Ma HEIOCPeNCTBEHHO-
O OMbITA MOXKHO MOYEPNHYTH CBEAEHHS JHLIb 06 oYeHb Maoi

e ecTecTBeHHEIX siBneHmi. M Tonbko npu nomolum ovyeub
X H3MepeHHH H TILAaTeNlbHO NOATOTOBJIEHHBIX OIMEITOB
KHO no6utkesi GoJiee WHPOKOro B3rjisyja Ha Beuiy. A Toraa
HaYHHaeM CTANKHBATLCH ¢ HeOXHuaHHOCTAMH. Mul Habnio-
COBceM He TO, YTO MEl MOIJIM Obl MPEANONOHKHTL, COBCEM
70, 4T0 Mul cefe mpencrabnsan. Ham npuXonutcs: cunbhee
anparaTk cBoe BooGpamenne He ANs Toro, yrTobbl, Kak B XyNo-
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MCCTBEHHON nuTeparype, mpelcTaBuTb cebe TO, Yero Her Hi
caMoM Jlenie, a JJ1s TOro, YTOGE! MOCTHYD TO, YTO JNeHCTBHTE/bHE
npotcxodum. Bor 06 3TOM-TO f# H X049y MOTOBOPHTH CETONHS. &

Haunem ¢ wctopun naydedus csera. Cnavana npennosiara
Jiock, YTO CBET OYeHb MOXO¥ HA JOMOb M3 YacTHIl, HIH KOpmy
CKyJI, JIeTALHX KaK NyJH, BHIMyleHnse i3 py#bs. OnHaKo i
c/eIyIOLIHE HCCIENOBaHNs NOKa3alHt, YTO TAKOe TIPENCTABIICHHE
HeBEPHO H HA CaMOM Jlesie CBeT BelleT ceDsl KaK BOJHbBI, Hanph
Mep Kak MopcKre BomHEL 3atem yxxe B XX Bexe, mocyie 10N0k
HHTENBHBIX HCCJeNoBaHHHA, BHOBb CTano KadaThes, YTO B OYEH]
MHOTHX CJIyuasiX cBeT BejleT cefsi Kak norok yacTuu. Ha@
pas (orosnekTprHuecKnil 3(PPeKrT, MOHKHO MOACYHTATH HHE
STHX KOPNYCKYJ1, Tenepb HX Hasupator oronamn. Koria snex
pOHEIl GBLTH TOABKO YTO OTKPHITH, Ka3aloch,4YTO OHH BELYT ce
TOYHO TaK e, Kak yactHusl (nau nysu). Ilpome npocroro.
nasbHelillie ONBITH, HAMpHUMep € 3JeKTPoHHON Anpaxuned,
NoKasaly, 9TO OHM BelyT cebs Kak Bonxul. M gem panbiue
Bpemsi, Tem GoJee i Gollee HEACHBIM CTAHOBHJIOCH, KaK e OH|
BeAYT cebs — KaK KOPNyCcKYJsl HIH Kak Boanbl. Bee BHITTISAE
10 TO TaK, TO 3TaK.

Bce HapacTapuias nyTtannna 6slna paspeweda B 19
1926 rr. OTKpHITHEM TOYHBIX YpaBHeHHH KBaHTOBOH MeXaHHKH
Tenepb Ml 3HaeM, Kak BeflyT cefsi 3/1eKTPOHEI HIH CBET. K€
KaK $1 MOTY HasBaTh TaKoil XapakTep nopegenns? Ckasarth, Uil
OHH BellyT ceffl KaK 4acTHIlbl, 3HaYHJ0 Ol CO3[aBaTh Y BAC HE
npasuJIbHOEe TpefCcTaBnenne. To xe caMmoe NOAYYHTCs, €C/lH |
CKaXYy, YTO OHH BeLYT cebs Kak Boanbl. Onu BenyT cebs Ta
obpa3oM, 9TO STO HH B KOEil cTenend He HANOMWHAET Yero
6yIib, C 4eM Bbl CTaJKHBal|Ch paHblue. Baw onbIT, ocHOBaHH
Ha TOM, C YeM BBl CTAJIKHBAJNCh panblie, HenoaoH. [Ipocro-Ha
NPocTO BCE TO, YTO NMPOHCXOAHT B OYEHb MaJleHbKOM MacliTae
NPOHCXONHT COBCEM MO-APYroMy. ATOM He NOAYHHSETCS TEM
34KOHaM, YTO H TPY3HK, NOJBELUeHH LI Ha NPYXUHE H KOJeOIk
uikics Ha Heil. Ero Henbp3s TaKike paccMaTpHBATh KaK MHHHE
Tiopryto CoHeyHylO CHCTeMy € KPOWEYHBEIMA NJIaHeTaMH, BPE
watomumicss no opburam. Heab3as ero npencrasutb W B BHJ
KaKoro-1o obnaka WM TyMaHa, OKyThisalomero supo. [lpoet
OH HE MOX0XK HA BCE, YTO Bl BHIEJH JI0 3TOTO.

[IpaBna, 3nech ecTb no KpaiiHel Mepe OHO OGCTOSATELCTE
obsieraroiiee Hale nosoyKenne. NeKTPoHE BeayT cebs B YK
8aHHOM OTHOWIEHHH TOYHO TaK e, Kak ¥ ¢orousl. M 1e u npy
rie BenyT cebs HeoObluHEIM 0Opa3oM, HO 3aTO OXMHAKOBO.

B cB#3y cO BeeM 3THM, AJ1s1 TOro YT0ObI NOHATE, KaK OHHU BE
AyT cebs, morpeGyercss HemManas JONS TBOpYecKo# (paHrta3
Benp peub noiijieT o 9eM-TO, YTO B KOpHE OT/IHYaeTcst OT BCEH
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naM 0Ce/Ie H3BECTHOrO. ¥ e H3-3a STOTO AaHHas JeKuns Gyjer
caMoi TPYZHOI1, NOCKOIBKY OHa Hanbosiee abeTPaKTHA H ee Ma-
TepHAJ NaNek OT HAllero noscenHeBHoro onbita. Ho HuYero e
none/aellb. Eclin 6bl B CBOMX NEXUMAX, NOCBALIEHHEIX XapakK-
1epy PHBHYECKHX 3aKOHOB, 5 000LIe] MOJIYaHHEM CBOHCTBA MHK-
po4aCTHIL, 51 3aBeAIOMO He BEIIOJHH/ Gbl MOCTABIEHHOH Nepeno
MHOH 3afiayn. 3TH cBOMCTBA XapakTepHs! aBCOMOTHO 1S Beex
3/eMEHTAPHBIX YACTHL, OHH YHHBEPCANbHBI O CBOEMY Xapak-
Tepy, TaK YTO ec/li Bbl XOTHTE CJBIIATH O XapaKTepe (usmve-
CKHX 3aKOHOB, TO MHe HeoBGXONIMO MOrOBOPHTB O HEM W B Ta-
KOM acleKTe.

[1Ipappa, sro ne tak-to npocro. Ho tpynuocts 3neck wricto
[cHXO0JNOPHYECKas — Hac TIocTOAHNO Mydaer Bonpoc: «Kak ke
TaK MOXET OBITh?», B KOTOPOM OTpaXKaeTcsl HEKOHTPOIHpYeMoe,
HO COBEPLIEHHO HeOOOCHOBaHHOE CTpeMJIeHHe NMPeNCcTaBUTh cebe
BCE MOCPENICTBOM YEro-TO OueHb 3HAKOMOTO. § He cmaty Tipo-
BOIHTE HHKAKHX aHafloruil ¢ yeM-HHGYOb BCEM HAM 3HAKOMBIM,
a NpocTo paccKaXy, Kak obcTont peno. Belio Bpems, Korpa
ra3eThl THCAJH, 9TO TEOPHIO OTHOCHTENBHOCTH NOHHMAIOT TOJb-
KO [iBeHaj|uaTh Ye0BCK. MHe JINYHO He BEPHTCSI, YTO 310 NpaB/a.
BosmoikHo, 6BIO BpeMs, KOTna ee NOHHMAJ BCErO OAHH Yesio-
BEK, TaK KaK TOJNBKO OH pasobpafics B TOM, YTO MPOHCXOMMT,
1 He Hamican eule o6 3ToM ctathi. [locsie e Toro, Kak yyeHhe
TIPOYJIN 3Ty CTATBIO, MHOFHE TaK WM HHAYe MOHAJIH TEOPHE
OTHOCHTEJIBHOCTH, H, #1 AyMalo, HX ObLio Gosblie JBeHANIATH.
Ho, MHe KaxeTcsi, fi cMeJio MOTY cKasaTh, YTO KBAHTOBOH Me-
XaHHKH HHKTO He MOHMMaeT. Tak 4to He OTHOCHTech K 3TON
JeKUMH CJAHIIKOM cepPbe3HO, He JyMaiiTe, YTo BaM AeHCTBHTENb-
HO HeOOXOJHMO MOHATH ee CONiePKaHHe U OCTPONTh cebe Ka-
KYi0-TO MBICJIEHHYIO Mojenb. [lepenoxsnte W nonsraiiTech
NpOCTO TIOPasBleybes.

51 cobupatoch pacckasath BaM, Kak sener ce6s [Ipupoga.
1 ecrin BB mpocTo COMMacHTeCh, YTO, BO3MOMKHO, OHA BEJET ce6s
HMEHHO TAKHM 00pa3oM, TO Bbl YBHANTE, YTO STO OYAPOBATE/b-
Has u BocXuTHTeNbHas ocoba. Lcan emomere, ne myuaiite ce6s
Bonpocom «Ho kak e tak Moxer GbIth?», 60 B NPOTHEHOM
Clyyae BEL 3aiifleTe B TYNHK, H3 KOTOPOTO €UIE HHKTO He BHIOH-
pasncs. HUKTO He 3Haer, KaK e TaK MOeT 6biTh.

Hrak, nossoinbTe MHe 0XapakTepH3oBaTh NoOBEAEHNHE SMEKT-
POHOR HiiH (POTOHOB ¢ THMHYHOH /151 KBAHTOBOH MeXaHHKH TOY--
¥u 3pennsi. 5 6ysy nmosb3oBaThest M CPABHEHHSIMH, W NIPOTHEO-
locTaglienHaMd. Eenn 8 MONbITAlOch OrPAHHYHTBHCA ONHHMH
dHATIOrHAMH, Y HAC HHYETO He BBIHneT. 3ech COBEPUIEHHO He-
00XOmMMO YKasblBaTh He TONBKO Ha CXOACTBO C YEM-TO BeeM
HaM 3HAKOMbBIM, HO M Ha KOpeHHble OT/IHUHS OT BCEro HaM 3Ha-
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romoro. Ilostomy s 6yny NpoBofHTh CpagHeHHe W MPOTHBOM
cTapleHHe cHayalla ¢ MOBeJIeHHeM 4acTill, O KOTOpHIX 51 6
paccKasblBaTh Ha NpHMePe NyJb, a 3aTeM C noBefleHHeM By
Ha npHMepe MOPCKWX BoniH. H cobnpaioch NpPHAYMaTb Of
SKCTIEPHUMEHT M paccKa3aTh BaM cHayahia, yTo Nojyuuioch G
MpH TaKHX YCNOBHAX, ecnH Gbl y Hac OLUTH SacTHIBI, 3aTEM

uTo 6bL10 6bI, ecsin Ol 370 OB BOJHBL, W, HAKOHEL, YTO npo
XOIMT HA CaMOM Jiefie B CHCTEME, T/IE CThb SJIeKTPOHEL HIIH
Hel. §1 pasGepy TO/BKO 3TOT SKCMEPHMEHT, KOTOPHIH cneunalie
HO TpHAYMan TakuMm obpasoMm, yroObl OXBaTHTH Bce 3ara
KBaHTOBOH MEXaHHKH H CTONKHYTh Bac €O BeeMH NapajioKca
CeKpeTaMH M CTPAaHHOCTAMH TNPHPOAEI HA Bee €TO NPOLEHT
OxasviBaercs, 0000 APYrof ciyyall B KBaHTOBOH MeXaH
BCerfia MOKHO OOBSICHATD, cKa3an: «lloManTe Halll SKCIEPHM;
C ABYMSI OTBepCTHAMU? 31ech — TO e camoer. Bor s 1 co
paloch PaccKasath Bam of ONbITe ¢ ABYMs oTBepeTHAMH. MM
HO B HEM 3aKJIIOYeHa OCHOBHas 3arajika. $1 He cobupaioch |
yero H3beratb. $ MPocTO CHUMaO NMOKPOBHI ¢ MPHPOMIBI, €
Hanl0jee SMeraHTHHIX H TPYAHOYJOBUMBIX (bopm.
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Puc. 30

Haunem ¢ nyns (puc. 30). [lycts v Hac umeeTcsi McTOYHE
nyJsib, NyNEMET HAMPHUMEP, W Mepel HUM YCTAHOBJIEH 3Kpa
OTBEPCTHEM, MPONYCKAIOWMM NYJH, TIPHYEM CaM SKpPaH —
6ponesoit wiT. Tenepp Ha GOJBLIOM PACCTOSIHHH OT MHEpBI
UlHTa NOCTABHM JpYyroll 6poHeBoH IHT ¢ ZBYMS OTBEPCTH SIMH
Te camble Ba 3HaMeRUTHIX oTBeperHs. O6 3THX oTBepcTHAX
6yny TOBOPHTH MHOID pas, a NO3TOMY HA30BeM HX OTBEpPCTH
1 u 2. Moxso npejcraputh cefe, 4To OTBEPCTHS KPYIiisie, a
pucyHKe nokasansl Juib HX cedeHusi. Ha Gonbiiom paccron
OT BTOPOro LHTa MOCTABHM ellle H TPETHI, MO3BONAIoWKE y
HaBJHBATh B PasHbIX MecTaX AeTekTop (ANf DMynb 510 OYAE
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ApOCTO ALMK C TIECKOM), B KOTOPOM NYJTH 3aCTPSIHYT, NoChe Ye-
ro HX MOXHO OyZIeT cocynTaTh. Tenephb st GYAY NPOAEIBIBATL Ta-
KHe OMBITRL f1 6YAY ycTaHaBIHBaTh CBOH AETEKTOP, HJIH SILIHK
¢ NecKOM, B PasHbIX TOYKAX TPETbEro LiHTa, a 3aTeM MMOACYHTHI-
paTh, CKOABKO NYJb nonaget B xero. [1pu stom a 6yay vamepsTs
pacCTOSIHHE MEKAY SILIHKOM H KaKOH-HUOY b APYroit TOuKoll Ha
TpeTbeM LiHTe, HA30BY 3TO PacCTOSIHHE X M NOCTAPaioch BhIsic-
HUTD, YTO MPOHCXOAHMT, €CJH Halll AHK NePeaBHraTh BBepX H
puu3. Ho npemzie Beero st xotesn GBI KOE-4TO W3MeHHTb, 3aMe-
HHE HAcTOfIlllHe MYJIM HAeaNH3HPOBaHHEIMH. Bo-mepBhix, 6y-
JeM TIPeAnonarath, Y10 NyJeMeT CHIbHO IPOXMHT H KayaeTcst H,
c/Ie/IOBATENBHO, MYNH JEeTAT He TOJMbKO B OJHOM, HO H B APYTHX
HanpabsieHdsix. K Tomy »xe OHH MOTYT PHKOIIETHPOBATE OT Kpa-
en OTBepcTHii B OponeBbiX WHTaX. BO-BTOPHIX, MBI JOroBOpHMCH,
XOTS1 3TO He TaK YK H BaXKHO, YTO Y BCeX NyJib ONMHAKOBAHA SHEp-
risi W ckopocth. Ho camas BaxHan umeanusauus, 6narogaps
KOTOPOH Hall¥ NYJH coBceM He OYAYT MOXOXKH Ha pealbHBE,
TaKoBa: Mbl OyZeM npeanonarath, YTO NyJiH abCOVIIOTHO He pas-
pyLIaKTCsl, TAK YTO B HallleM sillHKe Mbi HalileM He KYCKH CBHH-
Ua OFf MynH, pacilienuBillelics HanBoe, a weay nyaw. [pea-
cTaBbTe cebe Hepa3GHBAIOULHECH NYAH WIH OYeHb TBepible NYAH
H MSTKYI0 GPOHIO.

IlepBoe, 4TO Mbi 3aMeTHM B HallleM ONBITE C NYJSIME, 3TO TO,
YTO BCE 34eCh NPOHCXOAMUT AHCKPETHREIMH mopuiamMy. Hanmpumep,
SHEPrHsl, MOTJOUleHHAS! MHIIeHbI0. OHA MOXET YBENHYMTHCSH
TOJBKO CKAYKOM HAa BEMUMHY 3HepPTHH JHOH NyJH: Tpax — u
SHEprHsl yBeaHuuaach. Bbl HauHHaeTe CyuTath NYJH, H HX O/H4,
LBe, TPH, YeThipe — ONATH AHCKpeTHble nopiuH. Ouu Bce onu-
HAKOBBIX Pa3MepoB, W KOTAa Mbi CTABHM Hall SIHK-AETEKTOP,
B Hero JM00 MonajiaeT uelas nydas, JH60 HHYEro He TNonajaerT.
Bonee Toro, eciiv pasTh ABa fLIHKa, TO B HHX He MOXKeT BOHTH
OIHOBPEMEHHO IO OfiHOI NyJle, ecylH TOJAbKO Iy/eMeT cTpelsieT
He CJIMIUKOM ObICTPO H MBI MOX<eM PasfiHuKTb [[BA NOCJE/I0BE-
TeJbHBIX BHCTpesd. 3aMeijiuTe TeMIl cTpenbOBl U mpoBepsiite
nobuictpee oba fAUMKa, H B YBHAHTE! NONACTb OJHOBPEMEHHO
B [Ba SIHKA HEBOSMOMKHO, MOTOMY YTO KaXKAasi nyJssi — 370
O/lia HepacuyneHfeMass M OMO3HaBaeMasl TMOPLMSL.

Tenepb 51 X0uy BBISICHUTD, CKOJBKO MYJ1b NONANAET B PA3HbIE
YUacTKi MULLEHH B CPeAHeM 3a KaKOH-HHOYyb NepHOL BpeMeHH.
Nonowpem, nanpumep, B TeueHWe yaca, MOACYMTAEM YHCIIO
Nyiib, TIONABIIMX B Halll SIN(HK C MECKOM, ¥ yCpenHuM ero. Te-
NMeps BO3BMEM CpefHee YHCNIO NyJb, NONABIIHX B ALMK 3a Yac,
W Ha3oBeM ero BepOSITHOCTBIO MONajaHHsl, Tak KaK HM onpene-
IsleTcsi BepOATHOCTb TOTO, UTO, MPOHAA Yepes Wlelb, NYAs No-
NajaeT B KaKOH-TO onpeieneHHbl AuHK, Koneuno, uucio nynb,
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nionafalolHX B LMK, OYAET MeHATbes BMecTe ¢ X. Ha nuarpas
Me 51 OT/JIOXKY IO TOPH3OHTANM YMCNO NYJb, NONAAAKLLIH
LMK, €C/IH er0 YCTAHOBHTR B OHNpe/eNeHHOM TIO/IOMEeHHH, 2
onuH uac. B pe3aynbrate y MeHsi NoayyaTcs NJaBHBIE KpH
(cm. puc. 30), Tak Kak, ecliH fLIUK NOMECTHTbL HENOoCPenc
HO 32 OTBEPCTHEM, B Hero nonajieT MHOTO NyJb, d eC/IH ero I
CKOJIBKO CMECTHTb B CTOPOHY, 59TO YHCJO YMeHBIUHTCH, HOO T
nepb NPHXOAHTCS PaccUHTHBaTH Ha TO, YTO MYJNH OTCKOYAT @
KpaeB OTBEPCTHS, H B KOHLE KOHILOB YHC/IO TYJb, NONaAatomiH)
B fIHK, cnager x0 Hyqs. [NonyueHnbie KPHBBIE Mbl 0603HAYS
uepes N;, N, u Ny,. Tak, kpuBas N,, (rae HHzeKchl yKa3kiBa
10T Ha TO, YTO OTKPHITHL H OTBepcTHe 1, H oTBepcTHe 2) faeT UM
JI0 NyJib, 3aPericTPHPOBAHHBIX HAIIUM JeTeKTOpOM 3a Ui
B cJyyae, KOrja OTKpHITEL 00a OTBepCTHSI.

Xouy BaM HaNOMHHTb, YTO NMOKa3aHHLE Ha AHArpamMme YHE
na ne obsizatenibHO Henbie. OHH MOTYT TpHHUMATh JKOObE 3H
YeHHsl. DTO MOMKET ObITh 2,5 MyJ/IH B 4ac, XOTS caMH NYJH H
najaioT B AUMK TONBKO AMCKpeTHHIMH nopuusvu. Koraa s
Bopio 2,5 myJi B yac, 5 HMEK B BHAY TOJBKO TO, 4To 3a 10
coB B ALMK nonanyt 25 nynb, a, CleI0BaTeqbHO, HX CpeHs
KO/IHYECTBO 34 yac coctasaseT 2,5 nynu. Koneuno, Bce BEL 3
Te WYTKY O TOM, YTO B Cpe/iHeH aMepMKaHCKOH ceMbe 1Ba cC Ik
NnoBHHOK pebeHKa. Ilpu 3TOM HHKTO He yTBepiKIaeT, UTo €
ceMbH, B KOTOPBIX Mo noJpefeHKa,— JAeTH OnpefiefieHHO NOAE
JISIIOTCST Ha CBET AHCKPETHRIMH TOPLHsSIMH. TeM He MeHee, eCll
BHIUHCJIHTD CpefiHee YHCA0 AeTell Ha ceMblo, OHO MOMKET OKa3a
¢l  ApobusM. TouHo Tak e uHceao Nyg, YHCIO Nk, NIONazal
U{HX B ALIHK B cPeAHeM 3a yac, He obs3aTenbHo Henoe. Ha €
MOM JeJle Mbl H3MepsieM HM JHIIb BePOATHOCTE NONaa kK,
NO-HAYYHOMY Ha3bIBaeTcsl cpellHee YHCJIO NonajaHHil 3a eJiHHl
1y BpeMeHH.

Hakowelr, paccMatpueasi KpuByio Nyz, MBI MO2KEM 3aMeTHTE
YTO €€ JIETKO HHTEPMpeTHpPoBaTh KaK CyMMY IBYX ApyrHx Kpl
BBIX: OJIHOI, KOTOPYIO n 0003Hayuy yepe3 Ny H KOTOpast ONKCE
€T uHCNO TonajaHul, ec/in oTBepeTHe 2 3aKpEITo GPOHEBOH
CTIOHKO#, ¥ Apyro#, N,, onuceBamoell YHCNO nonajaHu#
OTKPBITOM OTBEPCTHH 2 H 3aKphIToM oTBepcTHH . A 3TO no3i
Jsier oBHapyKHUTh OYeHb BaXKHBLIA SAKOH: UHCIO TONajal
NPH ABYX OTKPBITHIX OTBEPCTHSX NpencTap/iseT coboil npoc
CYyMMY uHCJa nonanatiil yepes ofHO oTBepeTHe J H YHCIa Mol
JaHHi yepe3 OOHO oTBepcTHe 2. ITO yTBEP:KIeHHe, 3TOT (a
YTO BaM HY2KHO MPOCTO CAOKHTE ABA YHC/a, MBI CTaHeM 060
uaTh CNOBAMH «OTCYTCTBHE HHTepthepeHIIHH»!

Nyo=N,+N; (orcyTcTBHE HHTepdepeHIyH),
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Ho xBaTuT 0 ny/nfX, ¥, NOKOHYMB Tenepb ¢ MyJisIMH, Hay-
peM BCe € caMoro Ha4ala, Ha 3TOT pa3 ¢ MODCKHMH BOJIHaMH
(puc. 31). HMcrounukom Tenepb cyuT GoJibillasi Maccd, KOTO-
pyto MOABIMAIOT H ONYCKAKOT BBEPX M BHH3 B Boje. DpoHesbie
[IMTHl 3aMeHHM Ha ANMHHBIA psift Oapi i 1amby ¢ npoxozoM
/191 Bofibl. BO3MOMHO, Bce 570 Jierde MOHSITH HA ipHMepe ¢ 06blY-
1ol 3bI0bIO, YeM ¢ GONLIIEMH OKeaHCKBMH BOJHaMH. Ilo kpaii-
Heit Mepe ITOT mpuMep BHIrNAAHT Gonee pasymubiM. $ mory
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Puc. 31

npocto GoNTaTh NajbleM B BOjAe, Bbi3biBasl BOJHEHHE, a B Ka-
uecTBe 9Kpala MOMHO B3fTh JEPEeBSIHHYI NOCKY C OTBEPCTH-
€M, Uepe3 KOTOpOoe BOJHeHHe CTaHeT NepefaBaTbesl OCTalbHOH
BOne. 3aTeM YCTAHOBHMM elile OHY HOCKY C ABYMsI OTBEPCTHSAMM,
a 3a Heil ewe u AeTeKTop. YT0 XKe MbI coBHpaeMcsl H3MEPATL Te-
nepe? JletekTop AonxeH 0GHApPY2KUTE CTENEHD BOJHEHHS BOJIEL.
Hanpumep, B Bogy MO2#HO GPOCHTE NPpobKY 1 HabaiofaTh 3a TeM,
KaK BBICOKO OHa MOALIMaercsi H onycKaeTcs Ha BoauaX. $ Ha-
6monaro mpH 3TOM 33 suepruell KoaebaHkH MpoGKH, HO OHa B
TOYHOCTH NPONOPLHOHANBHA SHePTHH, TPHHECEHHOH BOJHEHUEM.
Lie onpa fetanb: 601TaTh NajibleM HYXHO OYEHb PABHOMEPHO,
uTo6bl BCe BOJIHEL GBI Ha PaBHOM pacCTOSIHHH JPYT OT ApYyra.
loBOps 0 TakuX BONHaX, NpeXkAe BCEro BaXKHO OTMETHTB, uTO
BCJIHYHHA, KOTOPYIO MBI 37IECH H3MepsieM, MOMET NpHIMMAaTh
Mobeie 3HayeHus. MBI n3mepsieM HHTeHCHBHOCTh BOJTHEHUS, HIH
siepruto Konebanuil npoGKu, H ecnH BOJHEHHe OoyeHb claboe,
ec/IH f1 TOJMBKO CJerKa GONTalo maiblieM, TO MpobKa GYAeT ko-
lebaThest ene-efe. Ho npu mio6ol Benuunite koneGaHuil npo-
1OpLHOHAMBHOCTE coXpausieTcs. KoseGauust npobkH MOTYT
ObiTh IIO6BIMH — OHH He YBENHUHBAKOTCS! AHCKPETHBIMH MOPLHS-
MH, ¥ 3[echb HeNb3sl CKa3aTh, YTO JHOO OHH €CTh, MHOO MX HET.

HTak, Mbl cobupaeMcsi H3MePATH HHTEHCHBHOCTh BOJIHEHUS ,
HAM, TOYHEE FOBOPS, SHEPIHIO, FeHEPHPYEMYIO BOJHEHHEM B He-
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KoTopoii Touke. TaK KaK e MeHSIeTCS 3Ta WHTEHCHBHOCTB, Ki
TOpPYIO §1 CTaHy 0003Ha4aTh Iy, YTOOB! NOCTOSIHHO HATIOMHH:
BaM, YTO peub HAET WMEHHO 00 HHTEHCHBHOCTH, a HE O YHC
KakuX-nu6o uactuu? Kpusasi [y;, cooTBETCTBYIOWAR ABYM
KPLITHIM OTBEPCTHSAM, MOKazaHa Ha Auarpamme (puc. 31). 3
OYeHb HHTEpecHasl H BHEIUHe CJIOMHaf KpuBasi. Ecau Mul ¢
HEM MEHFTb MOJOMKEeHHe NeTeKTopa, MEl TONYYHM HHTEHCHE
HOCTb, MeHSIIOILYOCS OueHb OBICTPO H OYeHb CTPaHHBIM 00Pa30)
Bo3MoKHO, Bbl 3uaeTe, yeM 370 obbsicHsercs. Jleno 3neck B TO
YTO BOJIHEHHE O0pa3yercsi M3 IOCJIeI0BaTENbHOCTH rpebHeit
BOAJVH, HIYILHX U3 oTBepcTHA I, U Ipyrol MocHe0BaTe1 bHOE
TH rpebueil H BNagkH, MAYLIHX H3 oTBepetHst 2. Koraa Mbl ua
JMMCsi B TOUKe, paBHOOTCTOfIIElH 0T 0BOHX OTBepCTHE, 0be B
HBL (HAYUHe OT 0GOHX OTBEPCTHEH) JOCTHTaKT CBOETO MAKCHI
Ma OJHOBPEMEHHO, H TIO3TOMY BOJHEeHHe 3[ech OYeHb BeJH
Tak uTo, ecni¥ MBI HAXOAHMCS TOYHO TOCPEAMHE, BOJIHEH]
oueHb cHabHOe. Lclu ke NoMecTHTb JeTeKTop B KAKYIO-HHOY)
TOYKY, HaXOASILYIOCS OT oTBepcTHst 2 Ha GONblIEM PacCTOsIHM
yeM OT OTBEPCTHS I, TO BONHe, HAYIILEH U3 OTBepCTHs 2, MoHA
OuTcst OOJbILE BpeMeHH, YTOOBl HOBpPAaThes A0 5TOH TOYKH, Uel
BOVIHe, Haylleit ot oteeperust 1. [loaToMy B TOT MOMEHT, KO,

B 3Ty TOYKY NPHXOAHT rpeGeHb OYepeAHOH BOJHBL, HAYLieH
orBepcTHd I, BoHa, WAYLIAsl OT OTBEPCTHS 2, MOMET euie
JIOCTHYb CBOEr'o MaKCHMyMa W [jae MOXKeT ObiTb B caMmoii HHU3
1ied TouKe, TaK 9TO Moj AeHCTBHEM OAHOH BOMHB BOJA NbITae
NOAHATELCS, a Noa AeHcTBHEM APYroH — ONYCTHTHCH, B PE3yJIbi
Te Y4ero OHa BooOLle He BONHYETCS, HIH NPAKTHYECKH HE BOJ
ercs. Tak uTo B 370l TouKe MBI HabMiofaeM HH3KYIO HHTEHC
HOCTb BOJIHEHMSs. 3aTeM, eC/ld COBHHYThCS OT LieHTpa elle J
e, HacTynaeT MOMeHT, KOrLa 3anasjiblBaHHe MEXY BOJH
OT JIBYX HCTOYHHKOB TaKOBO, YTO rpefHH 06eHX BOJIH nonaja
Hallly TOUKY OAHOBpPEMeHHO, XOT# OAHH H3 3THX IpebHel H
HaAJIeXXHT Ha caMoM jesie caenylomed no nopsaky soaue. B
NOSTOMY Mbl H NoJydaeM KPHBYIO, H3 KOTOpOH 3a BCIJlec

HHTEHCHBHOCTH CJIeRYET NPOBaJ, NOTOM ONATh BCIJIECK, OIF
NPOBAJ... H BCE 3T0 B 3aBHCHMOCTH OT XapaKrepa «uutepte
Luu» rpedueil v BnaguH. [lonsTue HHTephepennl — elie O
npumep HeoBGbiYHOrO yroTpeG/eHHS TNOBCEJHEBHEIX CJOB
B ¢u3uKke BoamoxHa TaKkan HHTep(hEpeHIHs, B Pe3y/bTate
TOPOH CYMMapHOe BOJIHeHHe OKA3bIBAETCS! CHIbHEE WH/HBH,

*) 37a (3 Takxe chenyioman) ¢pasa craHer NOHATHA PyC
YHTATE/10, EC/IH HANOMHMTH, YTO B 2HIVIMACKOM ASHKE CYUIECTBHT
Hoe sinterferences ynorpefinercs He TOJBKO B HAYYHOM CMBICKE,
sHuTepdiepeui Ry, HO U B nosceauesHoll peun, o6o3nauas «BMelIaTE
CTBOP, «CTONKHOBEHHE HHTepecomr.— [Tpumex. nep.
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anbHBIX. Ho camoe BaxHoe, uT0 /1, He NOJyyaeTcs B BHIE CYM-
mbt Iy 1 Iy Minrepdepenins Mexpy AByMsi BOTHAMH NPHBOIMUT
§ YCHJIEHHIO HHTEHCHBHOCTH B OJJHOM MeCTe H K ocsab/eHHio B
npyroM. BeificuuTth, Ha YTO MOXOXH KpuBble [i u [, MoXHO,
3aKpEIBasl O OUEpesiH OHO H3 OTBEPCTHH BO BTOPOM JKpaHe H
ccTaBaIsisl Apyroe OTKphITEIM. OueBHAHO, UTO B 3TOM cliyuae
pMKaKoH wuuTepdepeHUMH HET, H COOTEETCTBYIOUIHE KpPHBbie
noKaaaHel Ha puc. 31. Kak netpyano 3amernthb, /, HMEET TOT e
xapaKTep, yTo H N1 B 3afaue ¢ nyJasmu, a [, noxoxa na N, u,
ecMOTPS Ha 370, [y, He WMeeT HHYero obiuero ¢ Ny,.

MatemaTuka obpasoBanust [y, Ha camMoM jele AOBOJBHO
unTepecHa. Jeno B TOM, 4TO BBICOTA BOfibl, KOTOPYIO MBI GyieM
oBosHauaTh yepes ki, B ciyuae Korla OTKPbITE 0Ga OTBepCTHS,
paBHa CYMMe BHICOT, CO3/laBaeMLIX BOMHERHEM B Ciydae OHOro
OTKPBITOrO OTBepcTHS I M B cliydae OLHOTO OTKPBITOrO OTBEp-
ctust 2. [lostomy, ecan H3 oTBepeTHs! 2 NIPUXORMT BliaAMia BOJ-
HbI, COOTBETCTBYIOLAS BBICOTA /. OTpHLIATENbHA H OHA KOMIIEHCH-
pyeT TOJAOXKHTENBHYIO BHICOTY /i ANSl BOJIHBI, MpHILefied H3
oteepetHst [. BonHenwe BOmBl MOXMHO XapaKTepH30BaTh ee
BLICOTOH, HO OKa3bIBAeTCsl, YTO HHTEHCHBHOCTb BOJIHEHHSI B
n106oM cyuae, HanpUMep TOrAa, KOrja OTK PeITE 06a OTBepCTH S,
ile COBNAZAET C BHICOTOH BOIBI B NaHHOH TOYKE, a NMPONOpHHO-
1anbHa KBaJipaty 370k BelcoThl. M HMeHHO noToMy, YTO Mbl HMe-
eM JieJIo ¢ KBaApaTavMi, noJyyaeM Halllh oYeHb HHTepeCHHe KpH-
BhIE:

hl ==h1+hz;
HO
I, 5<1+1, (uuTepdepenins),
Is= (} 11s)?,
I, = ()%
Is = (hs)?

3710 0 BoAHeHuH Boubl. Tenepb 06 snekTpoHax (puc. 32), u
CHOBA C CaMOro Hauaja. B KauecTBe HCTOWHHKA BO3BMEM HaKa-
JIEeHHYIO HHTDb, B Ka4YecTBe SKPaHOB — BOJb()paMOBbIe MJ1aCTHH-
KH C OTBEPCTHSIMH, & B KadyecTBe JIeTEKTOpa — JIlo0y10 3/eKTpH-
UECKYH0 CHCTEMY C YyBCTBHTEIBHOCTBIO, AOCTATOYHON /sl TOTO,
4ToGBl 3apEruCTPHPOBATh 3aps/l, NPHHOCHMEIT SJEKTPOHOM, He-
3aBHCHMO 0T MOUIHOCTH Halllero HcTounkka. Ecau Bam Goviblile
HpaBUTCS, Mbl MOXeM B3fThb (DOTOHBL, BMECTO BOJIL(PaMOBBIX
MJ1aCTHHOK — yYepHYto 6yMary (HO, Tio mpaBjie TOBOPHA, T0 He
Oyner ouerb Xopoiuasi 3aMena, #6o B Gymare, KaKk H BO BCSIKOM
ApyroM BOJNOKHHCTOM MaTepHalie, HeBO3MOXHO CHeNaTb OTBEp-
(THH ¢ OUeHb POBHBIMM KpasiMH, H HaM NpUJeTCs FOMCKaTh 49To-
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HHOYnb NOJyuyIle), a B KauecTBe AeTeKTopa BHGpaTh hoToyM
MHTeNb, PETHCTPHPYIOMH npHXox Kaxporo ¢oroHa. Tak d
3Ke TIPOH30HAET B TOM MM ApyroM chyuae? § pacckaxy B
JIHIb 00 OrnbiTe C 3NeKTPOHaMH, MOTOMY YTO LAS (JOTOHOB BCE l
HOJyuaeTcsl TOUHO TaKHM ke 00pasoM.

Nyz# Ny +N,
Qpp =0y +az
N’.z =(a,2)2
Nf = (ay) 2
~2=(a2)2

Puc. 32

IIpeskzie BCero Mui 3aMeTHM, YTO Halll 3eKTPUYECKHH Jie
TOp, Ha BBIXOJEe KOTOPOrO MBI TIOCTABHM J0OCTATOYHO MOILIH
YCHIMTeNb, Bce BpeMs LIeIKAeT: SJEeKTPOHbL NONajaloT B Here
JUCKPETHO, CTPOro no nopuwsiv, Kaxbiil mienyok — 310 3ap
onpene/ieHHOH BeJIHUHHBL, H 3Ta BeJIHYHHA BCe BPeMs NOCTO!
Ha. Eciiu BB yMeHbIIMTe HaKa/l HCTOYHHKa, LIENYKH GyayT
pexe, HO Bce paBHO 3apsj| KaXKaoro Lie/lYKa TOT ¥e, UTo H pal
mwe. Ecnn e ycunMUTh HaKad, LLENTYKH TOCHIIIIOTCH, Kak
MelllKa, H B YcHJHTeNe Bo3HHKHeT 3aTop. [losTomy, ans Tor
4ytobbl NMpHOOP, KOTOPBIH Bhl cOBMpaeTech HCINO/b30BaTh B I
YeCTBe JeTeKTOPd, paboTal, HYKHO BEIOpAaTh TAKOH HaKal Hi
IIPH KOTOPOM MIENYKH TPOMCXOAHIH Obl He CAHILUKOM Ya
3aTeM, ec/H NOMECTHTDb B IPYTOM MecTe ApyroiH TOUHO TaKoi
IeTeKTOp W MpocjiefHTh 3a HX paboTol OIHOBPEMEHHO, MO
3aMeTHTh, YTO HHKOTZA He OBbIBaeT ABYX LeJUYKOB, NPOHCXO]
L{MX OXHOBpPEMeHHO, N0 KpaHHeH Mepe ecnd HaKaJ NOCTATOYH
cnab, & TOYHOCTH (DMKCALMH BpeMeHH LeJyYyKa YIOBJIETBOpP
Tenbia. EciH yMeHbIIHTE HHTEHCHBHOCTD HCTOYHHKA TaK,
Okl LIe/IYKM CTAaJH PeIKHMH H JIOCTATOYHO PasHeCeHHBIMH ApYI
OT Apyra, TO OJHOBPEMEHHO LIENYKOB B ODOHX JieTeKTopax
OBIBaeT. A 5TO 3HAYHT, UTO BO3HHKAOLHE cOOLITHA MPOHCXOL
JIMCKPETHO, MOPLHAMH, NPHYEM Y KaXKAOH MOPIHH BIIOJHE O
peieJieHHas!, TOCTORHHAS JI/1 BCeX BeJIHYHH, H YTO B JaHH!
MOMEHT BPeMeHH Takafl TOPIHA MOXEeT HaXOAHTbCH JIHIUbL B
HoM mecTe. MTak, snekTpoHbl WM GOTOHBI MONAAA0T B AETE
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TOp TIO OAHOMY, HHCKpeTHo, mopuusiMH. [TosToMy MBI MOXKeM
NOCTYNHTE TaK 2Ke, KakK H B cJyyae ¢ NyJAMH: MBI MOMXeM H3Me-
pHTb BEPOSITHOCTb NOSIBJEHHS. JLNfl 3TOr0 HaM HY¥XKHO NEPHOAH-
uecKH MEHfITh NOJIOXKeHHe JAeTeKTopa (KOHEYHO, eclH XOueTcs,
MBI MOXKEM, XOTS 3T0 H J0OPOF0, YCTAHOBHTD LeNYIO CEPHIO JleTeK-
TOPOB Ha NOBEPXHOCTH MOCHEAHero sKpaHa H CHUMaTb KPHBYIO
0JHOBPEMEHHO BO BCEX TOYKAX), OCTaBJfSl €70 B KaXJIOH KOH-
KPETHOH TOYKe, CKaXKeM, B TeUeHHe vaca, ¥ 3alIHChIBaTh B KOHIE
5TOFO Yaca YHCJIO 33pPerHCTPHPOBAHHBIX 3JIEKTPOHOB, a 3aTeM
yCpeAHHTb 3TO YHCa0. Tak yTo 2Ke MbLTIOMYYHM JI/IST YHCIa 3ape-
rHcTPHpOBaHHBIX 3/eKTpoHoB? Kpusyio Ny, Toro e Timna, 4to
n B onbite ¢ nyaamu? Kpuban Ni., COOTBETCTBYIOWlas C/y4Yalo,
Korjla 06a OTBEPCTHS OTKPBITHL, MoKa3aua Ha puc. 32. Kak Bu-
JTe, SKCIePHMEHTANbHO YCTaHOB/IEHO, YTO 5Ta KpHUBas OKa3bl-
paeTcn TaKOH Ke, Kak H B onbite ¢ uHTephepenuyeli Boan. Ho
ueMy Je COOTBETCTBYET 3Ta KpHBas? He sHepruu, 3akoueHHOM
B BOJIHEHHH, 4 BEPOAITHOCTH MONAfaAHUA OJHOM H3 STHX NOpHHH
B IE€TEKTOP.

CooTBeTCTBYIOLIHE MaTeMaTHYecKHe BEIKJAJAKH Ype3Bbl-
yailHO npocTel. MEl 3amennau { wa N, Tak uTo HaM NPHAETCS
3aMeHHTb /1 Ha YTO-TO APYroe, COBCEM HOBOE,— 3T0 HHKaKas He
BEICOTA,— B CBSI3H C YeM MBI M NIPHAyMaeM NapaMeTp a, KOTo-
peifl OyleM Ha3bBaTh aMIVTHTYAOH BEPOSITHOCTH, TAK KAK Mhl
BCce PaBHO He 3HAeM, YTO 5T0 3HauuT. Torla yepes @; 0603HaTHM
aAMINAHTYLY BEpPOATHOCTH lOTIalaHHSA CKBO3b OTBepCTHE I, a ye-
pe3 @, — aMIVIMTYAY BEepPOSITHOCTH TIONAaJaHHs CKBO3b OTBEp-
ctie 2. A nast Toro yToOkl onpeAeHTh aMILTHTYAY NOJHOH Be-
POAITHOCTH TONaflaHusl, HYXKHO CJOXKHTH 06e 3TH aMIVTHTYAHI,
a CyMMY BO3BECTH B KBajpaTt. D10 OyneT TOYHOH HMHTaLMeR
TOro, 4TO NPOHCXOAMT C BOJIHAMH, a NOJNb30BATHCH TEMH e Ma~-
TeMaTHYECKHMH BBIK/JaKaMy MBI CTaJIH B 3TOM C/1yyae TIOTOMY,
UTO Pe3yabTHpYyIolUlas KpuBas NoAydaeTcsi B HallleM ciyyae
TOYHO TAKOH 2Ke, KAK H B OTEITE C BOJHAMH.

Tenepb MHe HYXKHO NPOBEPHTH elle OfHH (PAKT: BEISICHHTD,
€CTh JM 3/lech HHTep(epeHHs HAH HeT. Belp MBI NoKa eile He
IOBOPHJIM, YTO TIPOHCXOJHT, €CJAH 3aKpPHITh OJIHO H3 OTBEPCTHH.
[lonsitaemes npoaHanu3upoBaTh NONYYAIOULYIOCS JHOGONKIT-
HYI0O KPUBYIO, TIPEAINONIATas, YTO SMEKTPOHBI NONAAal0T B JleTeK-
TOp GO Yepe3 OAHO OTBEpCTHe, MHOO yepe3 Apyroe. 3aKpoem
O/IHO M3 OTBepCTHH H H3MepHM, CKOJLKO 37MeKTPOHOB NonauaeT
B pas/Mylbie YYACTKH NOC/IEJHEro sKpaHa yepes oteepctue 1.

peayJibTaTe NOAYYHM npoctyto KpuaByio N,. TowHo Tak e
Mbl MO2KEM 3aKphiTh BTOPOE OTBEPCTHE, H3MEPHTh YHCIIO MEKT-
POHOB, NOMafalllHX B AETEKTOP Yepes oTBepcTHe 2, H NOAYYHM
kKpuByio N, Tem He MeHee,eciiH OTKpeITh 00a OTBEPCTHS, ML
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pe noayuusm cymmel Ny+N,, Tak uTo HHTepdepeHLus neficTs
Te/bHO ecTh. 3HAUHT, B CAMOM Jiele HYMXHO NPH MaTeMa
CKHX BHIKJIafiKaX MONb30BATbCA 3TOH CTpaHHOH (opmy
COrJIACHO KOTOPOH BepOSITHOCTH TNONAafaHus PaBHA KBap.
aMIVIMTYZiBL, KOTOpPasi B CBOI OYepeb MpeacTaBasieT cobok
My IBYX caraeMuix: Ni,= (a1+a.)*. Bonpoc xaK pas u 3a
yaeTcsl B TOM, KaK e TaK MOXeT ObiTb, YTO €C/IH 3/1eKTPOHEL II
XOfIAT JIHIIL Yepe3 oTBepcTHe I, OHH OKa3biBalOTCA paclpenen
HBIMH OJJHHM O0pa30M, KOrjia OHH MPOXOSAT JHLIb Yepe3 OTH
cTHe 2, OHH pacrpefeNIsioTes No-APYroMy, HO TeM He MeHee B
cayuae, Korja OTKPhITE 00a OTBEPCTHS, He MONYYaeTcs ¢
JIBYX 3THX pacnipenenenuii. Hanpumep, eciu [eTeKTop ycTa
BHTE B TIOVIOXKEHHH § H OTKpbITh 00a OTBEpCTHA, B HErO Npa
YeCKH HHYEro He MONajieT, HO B TO e BPeMS CTOHT MHe 3aKp!
OAHO M3 HHX, JETEKTOp HauyHeT paboTaTh He3aBHCHMO OT TO
KaKoe H3 oTBepcTHil Gbl10 3aKpeiTo. OnsTh 0TKpoeM 062 o
CTHSl, H BHOBb HHUero. Mbl MO3BOJIH/H S1€KTPOHAM NpoJera
B JETEKTOpP yYepe3 ofa OTBepPCTHSl, a4 OHM CPa3y mepecTalH N
netath cobceM. Flnu BEGepeM TOYKY CTPOrO MOCPeHHE:
TPYAHO yOeAHTHLCA, UTO 3[€Ch YHCIO NpHJETAIOLIUX SNEKTPO
GoJbille CYMMEBL 3JIEKTPOHOB, TIPHJIETAIOMIHE Yepes KaXJioe ¢
BEpCTHE MO OTAGNLHOCTH. Kaxkercs, ecniu nojiyMate XOpOIUeH
KO, BCErja MOXXHO HAHTH KaKoe-TO oGBACHEeHHe: Hanp
SJIeKTPOHB MOTYT BO3BpallaThcst OOPaTHO yepes Te 3Ke OT
CTHS, a 3aTeM IPOXOAMTD Yepe3 HHX ellle pa3, HJIH C HHMH 1T
XOAHT KaKOH-HHOYIb APYTOH CJIOMKHBIH NpOLECe, WM BO3
eT BO3MOXKHOCTh PacLlen/ieHH A 31eKTPOHA Ha JBa, MPoJieTaroil
yepes pa3Hble OTBEPCTHS, HJIH uTO-HHOYIb B 3TOM poJie, KaKs
obbsicHsIOee 310 sinneHHe. Ho noka enie HUKOMY He yAan@
NpUAYMaTh YJOBNETBOPHTEIbHOE OOBSICHEHHE TaKOro PO
NOTOMY YTO KOHEUHHIH BHJ MaTeMaTHYecKHX 3aKOHOMePHOC!
oUeHb Y3 TIPOCT (cymMMapHas KDHBasi NOJy4aeTcs OYeHb I
croii (cM. puec. 32)).

Teneps nmoneenem utor. Mtak, snexktponsl nonajaioT B 4
TEKTOp JMCKDETHBIMH TOPLHAMH, KaK eclH 6bl 3T0 ObLIH
CTHIBI, HO BEPOSITHOCTH TIONajaHHs 3THX YacTHL OoNpeension
Mo TeM Xe SaKOHaM, No KaKHM onpegensieTcsl HHTEHCHBHOE
BOJIHEHHS Bonbl. MMeHHO B 3TOM CMBIC/ie MOXHO FOBOPHTD, §
C OJiHON TOYKH 3peHHS NEKTPOH Befer cebs, KaK yacTHLA,
Apyroii — Kak Bonua. OH yXHTpseTcs OAHOBPeMeHHO OLITh At
M# COBepILeHHO Pa3HBIMH MOHATHAMH (cM. Tabu. 2).

Bot H Bce, YTO MOXXHO CKa3aTh MO 5TOMY TIOBOAY.

$1 mor GBI IpPHBECTH ceflyac MaTeMaTHYECKOE ONHCAHHE TOL
KaK BHIYHCJIATH BEPOATHOCTb NMONAAaHNs 3JeKTpoHa OpH Ap
M3BOAbHBIX OOCTOATENBCTBAX, H, B NPHHIMGE, HA ITOM MOM
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Ta6nuna 2

Myau MopekHe BOJTHE SnexTponb ((hoTonn)
JlncKpeTHH Moryr Outs  moGux | Juckpeths
pasmepos
Hamepsiercs Bepost- | MaMepsetcs uHTencus- | Mamepsercs  peposit-
HOCTB NoONajaHusa HOCTH BOJIHEHHA HOCTh HONAfaHHS
Nig=N;+ N, Iig # i+ 1y Nig # Ni-+N,
Hurepdepeniinn Her |OGnapyusaior uaTep- | OGHapyXHBAOT HATEp-
depentiHIO depennnio

010 6Bl 8aKOHYUTH JeKLHI0. Ho B ToM, uTo npHpoaa sezet celn
HWMeHHO TdaK, 4 He HHaye, eCTh HECKONBbKO ToHKOCTelH. MBI ctan-
KHUBAEMCSl C IleNbIM PSNOM HENOHATHHIX FBJNEHHH, U HMEHHO O
HHX Mie H XoTenoch 6Bl NOroBOPHTE cellyac, NOCKONBKY OHH He
BBITEKAIOT ¢pasy e H3 TOro, 4T0 PacCcKasaHo MHOIO BHIILE,

Haynem ¢ opHOro yTBep»jeHusi, Kasanoch ObI pasyMHOTO,
TIOCKONbKY Mbl YCTAHOBH/IH JHCKPETHBIH XapaKTep 3MeKTPOHOB
uid .(poToHoB. Tak Kak B JeTeKTOp NPHXOMMT HeyTo Llesioe
(31eKTPOH B HallleM NPHMepe), NO-BHAHMOMY, Pa3yMHO NPeAIo-
JI0XKHTh, UTO MEKTPOH Monanaer B AETeKTOp JHGO uyepes oT-
nepetre I, nuGo uepes otBepeTie 2. Kaxercs oueBHIHEIM, YTo,
TaK KaK SJeKTPOH HeYTO Lesioe H HelenHmoe, HHUEro Pyroro
v He mMoxeT Obith. HasoBeM 370 yTBEpXieHWe YTBEPHKIECHH-
em A.

YrBepxaenue A:

Jaexmpon. nonadaer 8 Oemexmop
aubo yepes omsepernue 1,
2ub0 wepesa omsepemie 2.

Ha camom jiele Mbl y3Xe HEMHOIO TOBOPHJIH © TOM, YTO Npo-
HeXonHT ¢ yTBepaaenveM A. Ecau Gvl GbW10 BepHO, YTO 3JeKT-
pou nonajaer B AeTeKTop 160 uepea oteepcTHe I, nuGo uyepes
OTBepcTHE 2, TO oflllee YHCIO 3aperHCTPHPOBAHHEIX 3/1€KTpO-
1i0B noikHO 6bL10 Obl pacnafaThcs Ha CyMMy SJEKTPOHOB JABYX
tunoB. Obiee YHCIO ITHX NEKTPOHOB OBLIO GBI CyMMOH uHeaa
5/eKTPOHOB, NMPHJETEBIHX Yepe3 MepBoe OTBEPCTHE, H 4HCAA
SeKTPOHOB, NPHJAETeBIUHX uepe3 BTopoe. Ho Tak Kak cymmap-
HYI KPHBYIO He y@aeTcsl IPeJIcTaBHTh TaKuM yobubiM 06pasoM
I BHJIE CYMMBl ABYX JIPYTHX KPHBBIX H MNOCKONBKY 3KCMEpH-
MeHT, TIO3BOJAIOUMH PErucTpHpOBaTh NPHAETAIOUIHE S/eKTpo-
HBI B C/ly4ae, KOTJla OTKPHLITO TOJIBKO OJLHO OTBECTHE, NOKa3biBa-
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eT, YTO0 B CJyuae AByX OTBePCTHH MBI He HabniomaeM cymmi
JIBYX BEPOSITHOCTEH TOSIBNEHHS, NPHXOAMTCH 3aKMNIOUHTh, &
3T0 yTBepkienne HepepHO. Ho ecniu HeBepHO, YTO 3MeKTPOH
najaeTr B AeTeKTOp 1160 yepe3 oreepcTHe I, nubo Yepe3 OTBel
ctHe 2, MOeT BbiTh, OH BpeMeHHO pacrnajlaeTcs Ha JiBe IoJo
HBI HIH YTO-HHOYAb B 3ToM ponte. Mtak, yrBeprcaense A N0
TawoBa norika. K coxaneHunio WM HeT, HO IOTHKY MOXHO T
BepsATh SKCMEPHMEHTaNbLHO. Tenepb HaM HYKHO PEIlMTh, 970
NPOUCXOAHT Ha camoM sienie. Tlonajjaer 1 3NeKTPOH B JETEKTO
b0 yepes oTBepcThe I, nubo yepe3 oTBepcTHe 2, HJIH, MOXKE
ObITb, OH yCneBaeT MPOCKOYWTD KaxKjaoe H3 OTBEePCTHH Mo
CKOJbKY pa3 B pa3HbIX HallPaBJEHHSIX, HIM pacliensisieTcs
BpEMeHHO Ha JiBe YacT, HJIH YTO-HUOY b APYTOe B 5TOM XKe oy

Ham Hy»KHO BCero Jnilb NoHab I0aTh 3a TOBEACHHEM 31
TpoHoB. A nnst 3TOro Ham Hy»eH cBeT. [losToMy 3a OTBepCTHS
MH MBI H [10MeCTHM OYeHb MOUIHEIH HCTOYHHK CBeTa. DNeKTPOH!
pacceHBalOT CBET, KOTOPHIH OTPaXKaeTcsi OT HHX, M, €CIH ¢
JIOCTATOUHO CHJIEH, BBl CMOXKETe 3aMeTHTh NpPOJIETAIOLUE 3JeKT:
poubl. Otofizem Tenepsb Ha3all ¥ NONBITAEMCS yBHIETb, YTO NIPO
HCXOHHT B MOMEHT PErMcTpalMH SJEeKTPOHA HJH Ha KaKylo-TG
JIOJIO CeKyHAH 110 3Toro. Habmonaercst /M BCABIIKA 3a O
ctveM | uiH 2, WiH, OBITh MOXKET, TaK CKAa3aTh, MO NOJBCIBIIL
KH 32 Ka¥<JplM H3 3TUX oTBepcTHi? Bezib 5T0 N103BOJIHT HaM,
Oniofas, HaHTH, YTO XKe NPOHCXONUT B camom jene. MTak, BKJIC
YuM CBeT, HauHeM HaOniogathb, H BOT Tebe Ha — KaxKbl# pas
pell HieNYKOM HAIIero NeTeKTOPa BCNbIXHBAET TOJNBKO OIHO
Bepcthe — nubo I, nubo 2. OkaskiBaercsi, Bcerna, aﬁco.nm
BO BCEX Cyu4asiX, 3JEeKTPOH, KOrla Mbl3a HuM HaGniofaeM, no-
naaaer B ieTeKTop nMbo uepes oteepcTHe I, OO Yepes oTBEP:
crue 2. Ilapanokc!

ITocrapaemMcst Tenepb 3arHaTh npupoay B yron. Celuac §
BaM PACCKaXKY, YTO AJIS 5TOrO HYKHO cienaTb. Mul OCTaBHM Hal
HCTOMHHK CBETa BKJIOYEHUBIM W CTAHEM OJHOBDEMEHHO H HA
JIOAATD 3d BCOBIUKAMM, H CYHTATH 4HCIO MPOJETAIOIHX SJIeK!
pouoB. M3 pesynbTaToB stnx nabmoaeHuii coctaBuM jBa cTod@
La: OJlHH — B KOTOPOM MBI CTAHEM OTMEUATb 3MEKTPOHH!, Npd
NneTeBlIHe Yepe3 OTBepcTHe I, W APYrodl — PerucTpHPYHOLY
5JEeKTPOHB, TIPOJETERIIHE YEPE3 OTBEPCTHE 2, a IO MEPE TOro Kal
GyneT LWenKaTe Haill JETeKTOp, CTaHEM OTMeYaTh B STHX cTOJO
LaX, KakoH HX SJIEKTPOHOB nonan B Hero. Tak Kak e Oyae
BBEITVIAAETD cTo0el /, nocie Toro Kak sl CJI0¥KY Bce Pe3ybTaTs
COOTBETCTBYIOLHE OJHOMY H TOMY e MOJOMKEHHIO AeTeKTOpa
Uto 51 yBHXKY, eciH A wabliojaio kb 3a oTBepeTHeM I? § HO
ayuy Kpusyio N; (puc. 32). 7ot cronfen oKaskisaeTcs pa
peZie/leHHBIM TOUHO TaK XKe, KaK ec/1d Gbl MBI CUHTalH, YTO BTOPC
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OTBEPCTHE 3aKPHITO. 3/1ech HUYETO He MEHSIETCs OT TOro, Habmo-
JIZ€M MBI 32 MOJETOM SNeKTPOHOB MM HeT. Eciin Ml 3aKpoeM
OTBEpPCTHE 2, MOJYYMM TO e pacnpefeneHHe NpuJeTalmnX
3J/EKTPOHOB, KaKOE Mbl MOJIYYaeM, OCTaBJSAS €I0 OTKPHITHIM K
naGmonan 3a oreeperiem 1. To e camoe nonyvaercsi B pesyiib-
TaTe HabnOfeHNs 3a OTBepCTHEM 2; HA 9TOT pas Nonyuaercs
kpuBas N,. Ho, nocnyuaiite, cyMMapHOE UHCIO 3aperucTpHpo-
BAHHEIX JETEKTOPOM 3JEKTPOHOB 0JoascHo OBTE cymmoi. Ono
NOIMKHO PaBHATECH cymme uncna Ny n umena N, Tak Kak oTHO-
CHTENbHO KaXOOI'0 H3 NPOJETEBIUMK OTBEPCTHs 3JIEKTPOHOB
M3BECTHO, KAKOMY, NEPBOMY WM BTOPOMY, CTONOLY O NpHMHAL-
aexut. CyMMapHoe uMel0 3aperMCTPHPOBAHHLIX 3JEKTPOHOB
npocmo He moscent Goins Hiuvesm Opyeum, KpoMe CyMMB! STHX ABYX
gucen. Ono pomxuo pacnpenensitbest kak Ny~-N,. Ho Bejb MBI
rOBOPHJIH, YTO OHO pacnpegeneno Kak Ny,. Her, ono pacnpene-
neHo Kak N;-4-N,. Kowneuno, na camoM jienie Tak OHO M €CTb.
Tak Jo/KRO OBITH, ¥ TaK OHO W €cTh. Ecan MBI moMeTHM WTPHXOM
BEHUMNEL, OTHOCSIUMECS] K ONBITY C 32XKIKEHHBIM CBETOM, TO
okaxeTcs, uto Ny NpakTHYeCKH He oTanyaercsi ot Ny Aas onki-
Ta Be3 MCTOUHHKA cBeTa, 4 IV, oueHb Mano ornuuaercs ot Ny
Ho uncno N, nabntopaemoe B cilyuae, KOrja cBeT ropuT u oba
OTBEPCTHS OTKPHITH, PaBHO CYMMe UHCJIA YacTHll, KOTOpPEIE Ml
BHIEIH NponeralolliMu yepez oTBeperve I, M uMcia 3leKTpo-
HOB, IPOJeTEBIINK, KaK Mbl BUAeH, yepes oteeperue 2. Bor K
KaKOMY pe3yJbTaTy Mbl NPHXOAHM, BKJIOYHB CBET. 3HAUMT,
B 3aBHCHMOCTH OT TOrO, BKJIQUIM MBI CBET HJIH HET, MEI IONY-
YUM pasHble Pe3y/NbTaThl. 3aMIKeM CBET, W pacnpenenenie 6y-
NeT OnHcbIBaThesl Kpusoi Ny+N,. Beikntounm cset, 1 pacnpe-
Jeqienye cpasy npumer Buj N, Bralouum ero cHoBa, u cHOBa
nonyauM Ny-+N,. Bul Bupkte, npupona onsth BbBEpHYJAAch!
IlpuxopnTcs roBOpPMTh, UTO CBET BAMSET Ha pesynbrat. Ecau
CBET BKJIIOUEH, TO BBl HOJYYNTE APYrofl pesy ibTar, ueM ecny Onl
on 6bln BEIKAIOUEeH. Bhl MoxeTe elile ckasaTh, YTO CBET BAMAET
Ha nosejexne anekTponoB. Ecamu Mpl cTaveM roBOpHTb 06 3K-
CNepPUMEHTANBHOM HCC/IEfIOBAHHH [NBHXEHHS 3JCKTPOHOB, YTO
HEe COBCEM TOYHO CKa3aHo, TO MOMHO YTBEPMAATb, UTO CBET
BIMSET Ha 5TO JIBHKEHUE, B Pe3YJ/bTaTe Yero 31eKTPOHLI, KOTo-
peie caMp no cefe nonann Gbl B BEPXHIOK UACTh NOCAENHErO
9Kpana, OTKJIOHAIOTCS, TaK CKaszaTb, cOMBalOTCs co cBoel Tpa-
eKTOPHH M NON4f2iloT B HHMKRIIO 4YacTh, CIVIZXHBaA paciipefie-
JieHne TakuM o6pasoM, 94To B Pesy/bTaTeé MojyyaeTcs NpocTo-
HanpocTo cymma Nyi+No,.

JIEKTPOHB! Ouenb uyBcTBuMTeNbHBl. Korna Bel cMoTpute Ha
OeficOonbHbI MAY W BUAHTE, KAK OH CBEPKAET Ha COJHIE, 3T0
HUYEro He 3HAYHT, €0 TPAEKTOPHS OT STOrC He MeHsercs. Ho
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EC/IM CBET N3JaeT Ha SNEKTPOH, OH CTaJKHBAET €ro C NyTH, W
BMECTO TOro, 4T00b! fie1aTh OIRO, SVIEKTPOH Jie/laeT COBCEM APY-
roe. Beab Bl BKIIOYMIN CBET, Ja K TOMY K€ T4KOH CHJIbLHBN
IlpesnonouM TOraa, 4T0 MBI MONEITaeMCH 0CabuTh STOT ©
Bee Gonbie W Gombllle, NOKa OH HEe CTAHET COBCEM TYCKJIbIM, |
BOCNOJIb3YEMCS OUeHb JyBCTBUTE/NbHBIMI AETCKTOPaMH, NO3B
JAfIOmKEME  pabaliofath Ouenb TYCKJbIE BCMBIWKH TPH OUYEE
craabom ocsellennn. Cper cranosutea EBce cnabee u caiabe
2 OUeHb M OYeHb clabLlii CcBeT ne JoJKen Obl H3MeH
NOBeZieHHe 3NEKTPOHOB HACTOJBKO CHJIbHO, YTO 3TO pajk
KaJbHBIM 00pPasoM OTPasuTCs Ha KapTHHE Pacrpejieflenus, ua
MenuB ee ¢ Nyy na Ny+N,. Ilo Mepe T0ro Kak cBeT cTaHOBUTES
Bee OoJiee TYCKJIbIM, KapTHHa Bee Goablue B 6onblie AoAXna H
NOMMHATH TO, YTO MBI NOJYYNAN B OTCYTCTBHE CBeTa. Tak Kag
NPOMCXOANT NpeobpasoBanne OLHOTO Pacnpesie/ieHisl B APYroe
[Ipexne Beero, cBeT — 3710 ne Mopckast BosiHa. CBeT TakKe B
net ce6f Kak NOTOK 94CTH, HasblBaeMblX (POTOHAMM, H MO MEPE
YMeHbLIIeHHA HHTEHCHBHOCTH CBeTa BH He ocllabnsere shderTa,
a ymenbllaete umciio (JOTOHOB, HCIyCcKaeMbix HertounukoM. Og-
nabnsis ceer, A NoJyYalo Bce Menbilie ¥ Menbiue (oroHos. Ca-
MOE MeHbillee, UTO MOMKET paccenBaTbesl Ha NEKTPOHe,— 9T0
onMH (POTOH, U €CIH UMCIO MMEIOIMXCS B HALIEM Pacnopsike=
HHH (POTOHOB CJINIIKOM MaJlo, HEKOTOPHIE SIEKTPOHBI NPOCKAKHA
BAlOT uUepes OTBEPCTHE B TOT MOMEHT, Korja nobiiH3ocTH Hen
HH OJIHOTO (DOTOHA, a B 3TOM ciyHdae sl €ro # He yBuxky. ITosToMy
caialulil cBeT He SHAUMT, UTe Mbl HCNONb3YEM MaNeHbKoe BOsMY:
L|eHHE, a4 3HAuNT TONIBKO, YTO ¥ Hac Ma/o (otoHoB. B pesysnbra=
T€, €C/iM CBeT LOCTAaTOYRO cjiab, MHe NMpHAeTcs BBECTH TPeTHH
cronibell Ans1 3NeKTPOHOB, KOTOPLIE 51 «He yBHAel». Ecan cper
oueHb SIDKHA, B TPeTHH cTonbern nonafaer JMIb HECKOJbLKO
3NEKTPOHOB, €C/H OH OueHb cnab — noutH Bee. MTak, y Hac ora-
sanock TpH croabua: Ans oTeeperus I, Ans otBeperns 2 n AJs
He3aMeuenHbIX 3MeKTponos. Herpynso noragatbes, Yto mody-
uMTCH ¥ Hac Tenepb. 3aMedenbie SAEKTPOHbI pacnpeeneHnl Kak
Ni+N,, a Te, koTopsie 5 ne yBHAeN,— Kak Nyz. [To Mepe T0r0
KaK 5 Jie1alo CBET Bee calabee 1 cnabee, Bee 60/1blIy10 ¥ 60/1bLIYIO
YacTb JIEKTPOHOB 3aMETHTL MHE TaK M He yaaercda. A pealbHO
NoJMyueHHOe pacrpene/enne npeacrapisier coboil cmech sTHX
ABYX KPHBEIX, TakK 470, no Mepe ocialienusi cBeTa, OHO BCE
6onee nanommnaer Ny, W mepeXoj 3TOT cOBePLIAETCH HENpe=
DBIBHO.

3zeck fi He HMEIO BOSMOMKHOCTH FOBOPHTH O BeeX Geckoned=
HO pa3noolbpa3HbiX MeTOAaX, KOTOpHle MOMHO OBLIO GBI MPHJL
MaTb 1St BHIICHEHHS TOro, Yepes KaKoe OTBEPCTHE MpoJiered
3aperucTpupopaniblil 3AeKTpoH. Ho Kaxpapit pas okaskBaercs,
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4TO HEBOSMOXHO MOCTABUTL CBET TaKMM ofpasoM, YTOOBl MO~
Ho ObUIO, C ONHOH CTOPOHBI, CKa3aTh, Y€pe3 KaKOe OTBEPCTHE
NpoJIeTaeT Haill 37IeKTPOH, a ¢ APYrod — He HCKa3NTh Kap THHLI
pacmpefenennsi PerHCTPHPYEMBIX SNEKTPOHOB, HE HapyUHTb
xapakrepa nnTepdepenunn. M tak npoHcXoauT He TOJBKO €O
CBeTOM, a C 4eM Yrojino, yeM 6bl MbI HM Nonbsosaiuck. [lpocto
5T0 HPHRLUMIMANBHO HeBosMOXKHO. Koneuno, moxHO, eciu
x0THTe, H300pecTH Leqbiil Psif METONOB OOHApYXKeHus, M Kamk-
peEii M8 HuX Gyner NoKasLBaTh, 4TO 3JEKTPOH INIpPOJeTaer
1bo uepes oo oTBepcTHE, nbo uepes apyroe. Ho ecan B
noNBITaeTech MOCTPOMTh Balli npubop TakuMm o6pasoM, uToObl
NpH 3TOM OH ellle W He BJHAJ Ha JABMIKEHHE 3JIEKTPOHA, Bl
nofbeTech JIHINB TEFO, 970 BHOBb HeE CMOXeTe CKasaThb, uepes
KaKoe XKe OTBEpCTHe NpoJeTe] SNeKTPOH, B Pe3ynbTaThl BallKX
11a6MI0AEHNH BHOBb OK&XKYTCA 3anyTaHHBIMH.

Korpa Telizenfepr OTKpBIBas 3aKOHBI KBAHTOBOH MeXaHH-
KH, OH 3aMeTHJ1, UTO 3TM HOBBIE 32aKOHBI NNPHPOJEI OKashIBalTCs
HEeNpOTHBOPEUMBEIMM TOJIBKO B TOM Ciy4dde, €cii MOXHO Mpu-
HATb, YTO HAlY SKCNepHUMeHTANbHBE BO3MOMHOCTH NDHHIHK=
MHAJNBYO OFpaHiyeHbl ReKOoTopHM 06pasoM, XoTs MEl H HE 3aMe-
yaan 3Toro panee. Jlpyrumna choBamu, B 3KcnepyMenTe Helb3s
JOOGHTHCS T10 JKeNaHUIO CKONb YToHO 00/1b1I0H UYBCTBHTENIBHOC-
7. B cBsisn ¢ atum elizsenGepr npepnoxun cBO# NPUHIKN He-
ONPENENEHHOCTH, KOTOPBIH 110 OTHOLIEHNIO ¥ ONMMCaHHOMY Bbillle
SKCIEPHMENTY BHILASAHT caepytomyM obpasom (eiisenGepr
chopMyAMpOBaN €ro nO-ApyroMy, Ho obe GoOpMyJIHPOBKM 3K-
BMBaJieHTHEl ¥ OT OZROH MOXHO nepeiiTH K apyroit): «Henbas
CKOHCTpYMpoBaTh Kakoii-nnbo npubop, NpH NoMoily KOTOPOro
MoHO OBlno 6B ONpeIeInTh, Yepe3 Kakoe M3 OTBepCTHil npoJe-
THT 3JEKTPOH, HE W3MENHB NpH 3TOM ero ABHMEeHHS HACcTOJIbKO,
YTO ITO PaspylMT HHTEPDepenHonnYIOo KapTHRy». W elue Hi-
KOMY He yaaJoch 00T STOT NPUHIML. ¥ BepeH, uTo y Bac npo-
CTO YelllyTesi PYKH, TaK BaM XoueTcst H30OpecTH HOBBII METOJ,
NO3BOJSIIONME OOHAPYKHTD, YEpe3 KaKoe OTBEpPCTHE Mposetest
snekTpoH. Ho nocie TWaTtenbHoro Hcc/efloBanys J06oro us
METOZIOB OK@XKeTcst, uTo OH He rojuTcs. BaM nokawxercs, 4to
BBl 3HaeTe, KaK 370 ¢/leflaTh, HE BAWAA Ha 3JieKTPOH, HO Bbl yBH-~
JITE, YTO Beerld ecTb Kakaa-HuOylb 3arso3jnka M uTO Beerja
pasiuupe B HaGJIOAaeMbLIX KapTHHAX MOMHO OOBACHHTL BIMS-
nyeM OpHOOPOB, NpeAHasHaYeHHLIX JASl ONpejiesieHHsl TOro,
uepes Kakoe OTBEPCTHE NpoJieTes] 3JIEKTPOH.

310 o114 K3 CCHOBHLIX XaPaKTePHCTHE NPUPOJE], H OHAa OBO-
PUT HaM koe-uTo 060 Beem. Ecaui 3aBTpa Haiiiy T HOBYIO YacTHILY,
KaoH,— 1o npasje FOBOPfA, KaoH yKe HaijieH, HO Be/lb HOBYIO
yacTHIY HYXKHO KaK-T0O HasBaTb, TaK YTO Ha30BEM ee KaOHOM,—
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A BOCNONb3YIOCh KaOHaMK 17151 TOro, YTobkl NPy KX NOMOLLH O
penenuThb, Yepes Kakoe OTBepPCTHE MPOJCTHT 3JeKTPOH. 1 3He
3apanee — no kpaiinefi Mepe 51 HAJEIOCD, YTO STO TAK,— BIIOJ
LOCTATOYNO O CBOMCTBAX ITOH ellle HEe H3BECTHOH MHE YaCThi)
wr00Ll GLITH YBEPEeHHBIM B TOM, YTO OHA HE MOMET CKa3aTb MHE,
Yepes KaKoe oTBepeTHe NPOoNeTes 5NeKTPOH, H He H3MERNTD Il
5TOM KapTHHE! ¢ HHTephepeHIHOBHOH Ha OeabiHTep(epeHIIHON
Hy10. [ToTOMy NpURIMIOM HeONpPeNeIeHHOCTH MOMKHO MOJb30
BaTbecsl KaK OOIIHM NPHHLHIIOM, [TO3BO/SIONNMM NpeacKashiBa
Harepes MHOTHe XapaKTePHCTHKH HEM3BeCTHBIX 00bekToB. Bi
poATHBIE CBOHCTBAa TAKMX OOBEKTOB He MOIYT GbITh KaKHMH
YIOnHO.

Bepnemes K HalleMy YTBepKIEHHIO A —«3/IEKTPOH AO/IMKEH
nposieteTb NGO uepe3 orsepctHe 1, GO uepes oTBepCTHE 2n,
[Tpapnnbro 370 wan HeT? DH3HKH Hayuywiich OOXOAMTDH
nagan. OBy B3sIM 33 NpPaBHJIO AyMaTb CJeAYIOHMM ofpason
Ecnn y Bac ectb npubop, nosBoASIOWMi ONpenensitb, uepes
KaKO€ OTBEPCTHE MPONETeN 3MeKTPOoH (2 TakoH npubop Mo
clenathb), TO Bl MOXETe YTBepJaTh, YTO OH TpoJeraeT Jubo
gepes OfHO OTBEpCTHe, NHO0 yepes npyroe. Tak OHO H NPOHC
XOIIMT: KOTZld Bbl CJIeHTe 82 3/1eKTPOHOM, OH Mpoietaer JHOo
gepes ojiHo oTsepcrie, AHGo yepes npyroe. Ho ecin y Bac i
Takoro npubopa, To BbI M He MO)KeTe CKasaTb, UTO OH NMPOJeTae
aubo wepea ofino oTBepeTHE, 160 Yepes npyroe. (Bepuee, Beery
MOXHO CKa3ams, uTo 370 TaK, ec/i Bbl HA STOM cpasy OcTal
BUTeCh M HE CTaHeTe MBITaThCs CAeNaTh W3 STOr0 KaAKHe-HE
BBIBOALL. OU3HKN Ke NPEAnQYMTAIOT NPOCTO HE OBOPHTD ITO-
r0, BMECTO TOro yToOLI FOBOPHTH W HE JIENIaTh HUKAaKHX BBHIBO-
poB.) Mcxomyte e W3 TOro, 470 SJEeKTPOH npoteTaeT JHGO
yepes OJIHO OTBepcTHe, JMOO yepes APyroe, KOrja BEl STOIO HE
BHINTE, 3HAUMJI0 OBl OCHOBLIBATD CBOM TIPENCKA3aHMA Ha OLIH=
Gounoii mpennoceuke. Bot Tor normuecknii Kamar, Ha KOTO-
poM MpHXoauTcs OaliancHpORaTh, €CJH MBI XOTMM 3aHMMAThCS
oGbsICHeHHeM SIBJEHMH NPHPOMLL

YTBepkIente, 0 KOTOPOM MBI TOBOPHM, HOCHT CaMbiil o6
xapaxtep. OHO OTHOCHTCH HE TONBKO K OIBITY ¢ ABYMSl OTBEp=
CTHSIMH, H €r0 MOXHO copMyanpoBaTh B 00LueM BHIE CHeNYIo-
wuM obpasom. Bepoatnocrs niofore cobuitusi B Maea/bHOM
BKCNEPHMENHTE — T. €. 3KCNePHMENTe, TZIe BCe ONpPENe/ieHO Has
CTOJIBKO TOYHO, HACKOJBKO TOJBKO 3TO BO3MOXHO,— PaB
KBa/ipaTy HEKOTOpol APYroi BeJIMUMHEI @, KOTOPYIO MBI HA3
Jn aMnAHTYROf BeposiTnocTH. Eciin 3T0 cobbiTre MOXET IIPOMC
XOJIHTh B HECKOJIBKHX B3aMMHO HCKJ/IOYAIONMX BapHantax,
aMnANTyNa BEPOATHOCTH @ MONYYaeTCsl KaK CyMMa SHAYeHMi
W5 KaKAoro M3 BOSMOXHBIX BapHantoB (anbrepuartns). HoO
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ecan B HallleM 3KCTepHMEHTe MOMKHO BHISICHHTh Ka[bl pas,
B KaKkoM WMEHHO BapHaHTe NPoH30ULI0 cobblThe, BeposSiTHOCTD
coBLITHS MEHSIeTCA: Tenepb 3T0 NPOCTO CYyMMa BepOSITHOCTEH
KaXKJOro M3 BapuaHToB. JpyruMu ciaoBamy, HHTephepenuus
YHUUTOKALTCH.

Ho ocraetcs HepenieHHBIM BOTIPOE, a Kak ¥e Tak nojydaercs?
[{akuM ofpasom Bee Tak BLIXOAuT? K coxasieHnulo, 3TOro HHETO
e sHaer. HuKTo He cMoXeT jath BaMm Ooee Iy6okoro obmbsc-
HeHHs SIBNEHUS, YeM TO, KaKoe 5l BaM TOJBKO 4YTO Jiafl, a Belib
51 BCEro JMlib Onucall ero BaM. MoXHo JHllb PacliMpUTL 00b-
ncHeHMe, Npueens OoJbllie NPHMEPOB, NOKASLIBAIONIHX, HTO
IeHCTBHTENBHO HEROSMOXKHO, He paspyiuas HHTepdepeHiHoH-
1HOH KapTHHBl, YSHATDH, Yepes KaKoe OTBepCTHE MPOJeTeN JeKT-
pon. Moxno pacckasaTb npo Gosiee WIMPOKHH Kpyr SKCnepu-
MEHTOB, 4 He TOJBKO 00 OJIHOM OTLITE ¢ ABYMSt OTBEPCTHSIMH H
nuTepdepeniel ABYX kapTHHOK. Ho 370 35aun0 6Bl IHLIb N0-
BTOPSITH OZIHO M TO YK€ CHOBAa M CHOBA, NbITasicb 3aCTaBHTE Bac
noBepHTh B PeaNbHOCTb PacCKa3biBaeMoro. lakHe o0bsCHEHHS
HHUYTh He ray6xe, ony b WWkpe. Koneuno, MOXHO YTOUHHTD
MaTeMaTHUECKHE BLIKJKM, MOXXHO CKa3aTh, UTO SAECh HYMHO
NOJIB30BATBCS KOMIVIEKCHBIMM, @ He BellleCTEEHHBIMY YHCTaMH,
OTMETHTE OAHY WJIW [iBe JDyTHWe BTOpOCTerNeHHbE NeTanM, He
HMEIOLIME NPSIMOrO OTHOLIEHHs! K ocHoBHON uaee. Ho nacrosi-
1last 3arajika 3aKaldaeTcs B ToM, O YeM f BaM TOJIBKO UTO pac-
cKasan, H cerofiisl HUKTO He 3HaeT, KaK 3[ech MOXHO KONHYTb
rayOixe.

Jo cux NOp MLl 3aHUMaJMCh BBIYMCIERHEM BePOATHOCTH
nornaganys anekTpona. Bosunkaer Bonpoc, a MOXKHO JIH KaKHM-
n16o 06pasoM y3HaTh, Kyja ¥e Ha caMoM Jiefie AonajiaeT Kax-
nbiil oTebRE 3aeKTpon? KoneuHo, Mbl He Npoub HENOJIB3O-
BaTh TEOPHIO BEPOATHOCTEH, T. €. MOILCUNTLIBATh HAllM LUAHCH,
B ouenb cnoxuofl cutyaunn. Korna mul nonGpackisaeM MOHETY,
TO, yuuThIBASl BCAKHE CONPOTHBAEHNS, BCE 3TH aTOMBI H JpYIHe
nono6HbIe CIOXHOCTH, Mbl BNOAHE IoNYCKaeM, 4TO HaliMX 3Ha-
1K HEOCTATOUHO AJ1f1 TOYHOrO npenyranbiBanus. [lostomy Mbi
VAOBNETBOPSIEMCS BEIYHCIEHNEM LIAHCOB TOMO WIH MHOI'O MCXO-
na. Ho Beib B ONBITax ¢ 31€eKTPOHaMy Pedb MAET cobceM He 00
3ToM — 3jiech Mbl NpefnonaraeM, He OpaBAa JH, 4TC BepOAT-
HOCTD JIeHKHUT B CAMOH OCHOBE BCETO, 4TO NOACYET LI1ancoB HayH-
Haerest yxe ¢ QynaaMenTabHBIX 3aKOHOB (DU3NKM.

Ipennonoxum, A TaK OPraHM30Bajl MOH SKCNEPUMEHT, UTO
fipH BLIKJIOYEHHOM ceete nabniofaercss HHTepdepeHiHoHnas
xaptuna. Torja s Mory ckasaTb, U710, Aa)Ke BKJIOUMB CBET,
He cMOTry NpeAcKas3ath, Yepes Kakoe oTBepeTHE TIPOJNETHT /eKT-
poH. f TonbKO 3HaO, YTO KaM bl pa3, KOrza g YBUXY €ro, OH
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Gyzet an60 B OAHOM OTBEPCTHH, GO B APYTOM, HO TIPeCKa3aTh
B KakoM MMEHHO, 3apanee HeBOSMOMHO. Jpyrumu cjiosam
Gynyuwee sflecb HWenpenckasyemo. Hukakum cnocobom HEBO
MOXHO NpejcKasatsb, mosbsysick MmoGoil wndopMmanmedi, no
YEHHO! 3apanee, Hepes Kakoe OTBEPCTHE NPOJETHT SJCKTPO
HAM B KAKOM OTBEPCTHH MbI €r0 YBHANM. ITO 3HAUT, 9TO ¢
Ka B HEKOTOPOM cMbicsie 0TOpocHia 3anauy, ec/iy TonbKo Tal
3ajjava W CTOA/a BHavane (BceM Kas3aloch, UTO TaK OHO H
n1ol) — cobpath JOCTATOYHO CBEAEHNH A5 TOro, uTo6Hl HpH
BECTHHIX YCTOBHAX CyMeTh NpE/CKa3arh, YTO 3a STHM MOC
ayer. Bot Bam yc/ioBHsi OMBITZ: MCTOUHHK 3JEKTPOHOB, HCTO
HHK CHJILHOrO CBETa, BOJIbDPaMOBLI SKPAH € JIBYMSA OTBEPCTH!
MM — & HY-Ka CKa&)KHTe MHE, 32 KaKHM H3 OTBEDPCTHR A yBM
crepyronui snextpor. Cornacno ofiHoil K3 Teopuil 970 HEBO
MO>KHO [IOTOMY, UTO 33 BCEM 3THM CKPHIBAECTCS O4EHb CJIOMHBN
NpoLecc: Kakue-To BHYTPEHHHe MaXOBHYKH, 3ybuathie Kol
KH, UTO-TO ellle, H B 3aBUCUMOCTH OT TOI'C, B KAKOM OHM Cefly
COCTOSIHHH, SJEKTPOH NoNeTHT 0o Yepes OLHO oTBEpCTHE, N
uepes npyroe. BepostHoctd Toro m ppyroro cobsius pap
NOCKOJIbKY, KaK W B ONLITE C MOHETOH, COCTOSHME Beell 370
¢MAlHHED 3aBUCHT OT cayuas. M korza nawa ¢usuka Gygpe
NOINOA, Mbl CMOYKeM NPeACKasblBaTh, UEPE3 KaKOe OTBEPCTH
NOJETHT S/AEKTPOH. ITO HASLIBAIOT TeOpHell CKPHLITHIX Na
metpog. Takas Teopusi me MoMeT GHITb NpaBWIbHON. Mol
MOXKEeM TpEeCKassiBaTh COBCEM He MOTOMY, YTO HaM He X
TaeT noApodnocTei.

$1 yxe ckasan, 4T, KOTJla CBET He BKJIOuEH, E MEHS JI0/13Ks
Ha noiy4aThest MHTepdepeHunonsan kaptuna. Ecan xe np
AdHHBIX ycnoBusX uabmionaercss nnTepdepeHUMOBHAs Kap
H3, TO €6 HEBOSMOXHO aHaNMBHPOBATh, paccykzas, YTo 3
SJAEKTPOH MNpOJIETe]l Uepes nepsBoe OTBEPCTHE, @ STOT — Yepes
BTOPOE, NOCKONBKY HHTEP(EPEeHLNOHHaA KpHuBasi NpeleibHO
MpOCTa H B TO e BPeMs COBEPIIEHHO He NIOX0Xa Ha CYMMY ABYA
ApPYrux pacnpeneienui BepostHoctd. Ho ecnn 651 MBI Morin
ONpefieinThb, Yepe3 KaKoe OTBepCTHE NOETHT SJEKTPOH Npl
BRJIIOUEHHOM CBETE, TO yIKe He HMesao Obl HUKAKOro 3HAYCHHS
BKJIIOYEH STOT CBET Ha caMoM iee WM BhKIouen. Kakogo 6
HH OBIIO YCTPOHCTBO MCTOUNHKA SNEKTPOROB, TIO3BOVIAIOLIEE Hal
MpeACKasbIBaTh, YEPE3 KAKOE OTBEPCTHE 1OETHT SEKTPOR, B
yaanock 6pl NPOCTENNT 32 HEM, He BKJKOUAsi CBETa, M, CIIEH
BaTeTbHO, CKa3aTh, He BRKJIOYAs CBETa, Yepes KaKoe OTBEep:
on npowen. Ho ecan Tak, To cymmapHoe pacnpepesenue ne
eT He pacmajaTthcsi Ba CYMMY pacnpefefendii SAeKTPOHO
NpOWIEALINX Yepe3 OoTBepCTHE [, H SMEKTPOHOB, NPOLIE/L
Yepes oTBEPCTHE 2, @ Ha caMoM Jiefe 3Toro wer. [TosTomy B nio-
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GoM clyude, KOIZla SKCMEPUMEHT BHIABJRET HHTep(hepenLHio
371eKTPONOB TPY BBIKJIOUEHHOM CBeTe, HEBO3MOXHO AONYCTHTE,
uT00bl MBI MOTJIM 3apaHee MoJy4arh HHPOPMALHIO O TOM, Uepes
K2aKOe OTBEPCTHE NPOJIETUT 3J1eKTPOH NPH BKJIOYEHHOM WITH IPH
BHEIKMHOUYEHHOM CBETE. Tak uTo BOBCE He HE3HAHHEM BHYTpEHHE-
ro MeXaHnsMa, BHYTPEHHe!H CNOMKHOCTH MCTOYHHKA SJIEKTPOHOB
OOBACHSIETCS] NOSIBACHHE BEPOSTHOCTHHIX 3aKOHOB NPHPOALL
[To-BHAMMOMY, 5TO B KaKofi-TO cTelleHH HeOThEMJIEMoe CBOHCTBO
npupoasl. Kro-to Boipasuics o6 stom tak: «[lawe cama npupo-
7a He 3HaeT, MO KaKkoMy NYTH NONETHT 3JEKTPOHY.

Onun duaocod ckasan: «/Ina caMoOro cyliecTBOBaHHs Hay-
KM COBEPLIEHHO HeoOXOAMMO, YTOOLIB OIHMX H TEX e YC/IOBH-
X BCerpa rnonyuaiucb OAHH 1 Te 2Ke pesyJabTaThi», Tak BOT, 3TO-
ro He nonyuaercsi. Bel emoxeTe TOUHO BOCNPOMSBECTH BCE YC-
JIOBHMS, M BCe-TakH He CMOXKeTe NpeAcKasaTh, B KakoM OTBEPCTHH
BBl YBHANTE 3J€KTPOH. TeM He MeHee, HECMOTPsl Ha 37O, HayKa
JKMBa, XOTH B OJIHUX M TeX XKe YCIOBHAK He BCeraa noJlyvacs
OJHH M T€ Xe pe3y/bTaThl.

Uro corepilieHHO HeoOXOMMMO 15l CaMOrO CYLLECTBOBAHUA
HayKH» M KAKOBbI XapaKTepUCTHKH MPHPOJBEl — BCe 3TO Olpe-
Je/sieTcsl He HanbiienHEIMM IeKNapalnaMi, a TeM MaTepualoM,
C KOTOPHIM MBI HMeeM Jie1o, camoll IPHPONOH. Mbi nabaofaem
1 BHIMM TO, YTO HaM YAal0Ch y3HaTh, i MBI HE MOMEM 3apaHee
NpaBuabHO TIpeiCcKasaTs, Ha uTo 570 OyaeT noxoxe. Camule
npaBAONoo6HLIE IOMBIC/BI YaCTO He COOTBETCTBYIOT peanbHoOMY
nonoxenHio seimei. M ecin nayka no/pKkHa ABHIathes Briepel,
T0 UTG HaM AeHCTBUTENBERO HeoOXOAHMMO, TaK 3TO0 BO3MOXHOCTH
5KCMEpHMEHTHPOBAHUS, UYECTHOCTE B COOOLLEHMAX O pesylib-
TaTax,— 0 HUX HY2KHO coo01uaTh, He 0Opalilasi BHHMaHHA Ha TO,
KaKHMH HX KTO-TO X0Ten OB BHAeTh,— M HaKOHEL, H 5TO OUCHb
M OueHb BAXHO, yMEHHE Pa3yMHO MHTEPIPETHPOBaTh pe3yibTa-
o1, TIpn 9TOM Henb3s Jlepakarbes NPEAB3siTOro MHCHHA M TOBO-
PHTB: €370 Malo NPaBAONOACOHO; Mie 3T0 He npaButesy. [Ipen-
B3sTOe MuexnHe M abcosioTHasi YBEPEHHOCTb — 8TO JalieKo He
OIHO H TO e. KoHeuno, A ropopio He of abContoTHO# NpeaB3s-
TOCTH, @ TONBKO O mpocToM npeaybexpentn. Ecan BB npocto
nipeayGesKAeHBl, STO He TaK VXK @ BaXKno, n0o ec/in Balia TOUKa
3pennsl HEBEPHa, NOCTOSHHOE HAKOMJEHHE OMpPOBEPraloHX
CBHMJIETELCTB HaUHeT AeHCTBOBaTb BaM Ha HEPBbI, B HaACTaHeT
MOMEHT, KOTJla Bhl yXKe He cMoMeTe OTMaxuBatbes OT HMX.
[lostoMy B AEHCTBMTEJBHOCTH JYlsi CaMOro CyUmeCTBOBaHMA
HaYKH COBEPUIEHHO NHeoBXOJMMO BOT YTO— CBETJLIE YMBI, He
Tpebyione OT APUPOALI, YTO0bI OHa YAOBJETBOPAIA KaKMM-TO
3apanee NMpHAYMaHRHM ycloBhAM, Kak TOro Tpefyer Hai
dunocod.



JIEKIHSA 7

B NMOHCKAX HOBBLIX 3AKOHOB

Crporo rosops, To, 0 ueM 51 cobupaioch TOROPHTE
B 3TOil JIeKIMY, Helb35l Ha3BaTh XapaKTepHCTHKOM 3aKOHOB (H:
suku. Korna Mbl paccyxaaeM o XapakTtepe (usmueckKHX 3aKo:
HOB, Mbl MOJKEM MO KpaliHeil Mepe npenonararb, Y7o roBOPHM €
camoi npupoge. Ho reneps Mue xouercsl NoropopuTs He CTOM
KO O OPHPOAE, CKONBKO O HauleM OTHOLEHHM K Hel. Mue X
YeTCH pacckaszaTb BaM O TOM, 9TO Mbl CYMTAEM CETOAHS HIBE
HbIM, UTO €llle NPEACTOMT OTrajaTh, M O TOM, Kakum 00paso
yrajbiBaioT 3akoHbl B (msuxe. K1o-To name npepnomi,
Jiyullie Bcero, €c/iM i N0 Mepe MOEro pacckasa Malio-nomMadl
0OBACHIO BaM, Kak YraJiaTh 3aKOH, a B 3aKJIIOUelHe OTKPOIO A1
Bac HOBLIH 3akoR. He suaio, yuactcs iy MHe 370 cenathb.
[lpexxnie Bcero s Xouy pacckasath BaM O HEHEILIHEM COCTOS
HUH (PM3KKM, O TOM, 910 B Hefi cefiuac W3BecTHO. Brl Morau 6
NoAyMaTh, 4TO BCE 5TO # ke BaM paccKasall, Tak Kak B 1p
}IYUIHX JIeKIMAX A H3A0XKUJ BaM BC€ OCHOBHLIE M3BECTHLIE 34-
Konel. Ho BCAKMH 3aKOR J0/KEeH OBITh 3aKOHOM [I5 4e20-Il
BaKOH COXPaHEHHS SHEPrHK roBOPHT 06 SHEPrHH uezo-to, 33
KOHEI KBAHTOBOH MeXaHMKM — 3T0 3aKOHBI KBANTOBOH Mexal
KH 4¢20-0 — ¥ BCe 3TM 34KOHDLI, BMECTe B3ATHIE, elle He To
PAT HaM O TOM, KaKOBd e NpHPOLA, O KOTOPOH 3/ieCh CTOJIBK
roBopusioch. [TosToMy Mue xoueTcs: cefiyac pacckasaTh BaM Hi
MHOrO 0 TOM MaTepuale, KOTOpPHIM ABHKYT BCE 3TH 3aKOH
Ipexne Beero o Matepyu: Kak 3T0 HH YAHBUTENbHO, BCS Ma
pusi opunakopa. MapecTrHo, 4TO Matepusi, M3 KOTOPO# crefank
3Be3bl, TAKaf ¥e, KaK W MAaTepHs, M3 KOTopol clenana emans.
XapakTep cBera, HCIYCKaeMOro sBesfiaMi, JiaeT HaM, TaK cKa
3atrb, OTHEYATKH MaJbLes, MO KOTOPHIM MOMXHO YCTaHOBUTD, U
TaM aTOMBEl TOTO e THNa, yT0 W Ha 3emiyie. OKaskiBaetcs, ¥ XK
Bafd, M NexuBas npupona o0pasyercd H3 aTOMOB OZMHAKOBO
THna. JIArywK# cllenanbl u3 TOro Xe Matepuana, yTo v KamH
HO TOJIBKO MatepHal Mo-pasHoMy Hernonb3oban. Bee smo ynp
LiaeT Haly 3afauy, ¥ HAC eCTb aTOMBI M HuYero Govibllie, a AT0-
Mbl OJIHOTHIIHEI, H OAHOTHIHLI MOBCIOLY .
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Bee atoMel, Mo-BHAMMOMY, HMEIOT OJMHAKOBYIO CTPYKTYDY-
Y HuxX ecTb #/ipa, OKpY)KeHHLIE SJeKTpoHamu. MoXHo cocta-
BHTb COMCOK 9aCTHll, U3 KOTOPHIX, KaK MH nyMaeMm, HOCTPOEeH
pau MMp H O KOTOPHBIX, MO HAlleMy MHEHMIO, Mbl sHaeM (Tabn. 3).
ITpexcie BCero B HEM CTOSIT 37€EK- Aty nas
TPOHBI — YACTHLBI, COCTABIISAI-
illHe BHEIIHIOID 00ONOuKy aro-

ma. 3aTeM HMeeTcs AApo, HO Ha DuieKTpONE Hefirporis
celOIHSE CYMTACTCS, UTO OHO ¢a- Doron [Tporone
I'paBuToHLI

MO COCTOMT M3 HacTHU BYX pas-
JNMYHBIX  THTIOB, HasbIBAaeMbIX
nefiTpoHaM# K nporonamu. Bor 4 anTHuacTHUN
BaM W ewe ABe uacTHUb. Mul
rASOEM Ha 3Be3ibl H BHAMM
aTOMBI, OITM MCIYCKAKT CBET, & caM CBeT COCTOMT H3 yacTull, Ha-
sbiBaeMbIX (poroHamu. B camom Hauane HauMx JeKnuil Mbl roBo-
pUJH O TATOTEHWH, TPABHTALIIH, H €M TOJBKO KBaHTOBAsS TEo-
pHsi BepHa, TO ¥ ¥ rpaBHTalMH JODKHEI ObITh KAKHE-TO BOJHLL,
Beayipe cebs M Kak yacTMLbl. TaKHe YacTHLL Ha3blBaloT rpa-
BUTOHaMM. A ec/li BHI He pepuTe B HX cyllecTBOBaHWe, HasLl-
BafiTe HX NpocTo rpasutaureii. Hakowet, s yxe ynomuual o
f-pacnane, BO Bpemsi KOTOPOro HelTPOH MOXET pacnajfaTbesl Ha
NPOTOH, MEKTPOH W HEHTPHHO, BepHee aHTHHeATpPHHO. Tak
yTo y HaC ecThb ellle OfHa uacTHua — HeHTpuHo. Kpome Beex
3TUX YacTHIl y HAC ecTh ellle, KOHEUHO, H BCe COOTRETCTBYIOLIHe
AHTMYACTHIEL DTO KOPOTKOE 3aMeyanyne cpasy 0ea KakHx-IHGO
3aTpyAHEeHUIl yABauBaeT YHCJ0 H3BECTHLIX HaM YacTyll.

[Ipy noMollH TOABKO YTO MEPEYHCIEHHBIX YacTHL MOXHO
OOLACHUTE BCE ABJEHNS, NPOTEKaoliie MPH HU3KOH SHePruK, H
naxe Bee OObIIHLle sBienHst B Juoboi uacri Beenenwoit. Ho
Korja B JeN0 BETYNaloT YacTHIILI C O4YeHb BLICOKOH 3lepruei,
370 y2K€ HeBepHno, ¥ B NabOPaTOPHLIX YC/IOBMAX HaM YAanochk
BOCITPOM3BECTH HEKOTOpHle OYeHb CTpaHnble snjerHs. Ecin xe
npene6peyb TAKMMH MCKIOUMTETbHBIMI CIYYasiMH, TO Bee 06BIY-
tble SIBJIEHHS] MOFYT GbITb OGhLSICHEHBI B3aHMOJeHCTBIEM W ABH-
MeHHeM MepeyHcleHHbIX Bhlllie yacTull, HanpuMep, cama Xusib,
110 OBLLeMYy MHEHMIO, MOXeT ObiTb, B NpUHUMNE, 00BscHeHa ABH-
MeHHeM aToMOB, a 9TH aTOMEI COCTOAT H3 HEHTPOHOB, MPOTOHOB
H 3eKTPOHOB. I JlomKeH cpasy »Ke OrOBOPHTBCS — KOrja Mbl
TOBOPHM, 4TO YTO-TO, B MPMHLMIE, MOXeT ObTb OGnLSICHENO Ta-
KuM-T0 00pasoM, MEI HMeEeM B BHAY cAefyiciiee; ecan 6Bl HaM
ynajock BO BceM pasobpathbes 0 KOHLa, To OKasanock Obl, 470
LISl OHWUMaHKSA SBNEHHH KHBOH NPUPOIBEl HEe HYXHO OTKDHI-
BaTh HUK2KHX HOBBIX 3aKOHOB (pusuku. Eine opun npumep. Tor
(akT, uTo 3BE3[BI ACOYCKAIOT YHEPIHIO, CONHEUHYIO Wik 3BE3N-
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HYI, TAKKEe MOXHO OOBSICHMTD SIIEPHBIMM PEaKLUAMH Me
atumu uacTuuamu. [lo kpaiinefi Mepe Tak cunraercs. [1pu no
Iy TaKoH MOJENH Yjaercsl NpaBWIbHO OIHCATh BCAKOLQ PO
noApobHoCTH MOBEEHHA aTOMa, HacKOJbKO TOJbRO 3TO H
H3BECTHO cerofin. 5 Mory naxe yTBepKaath, YTO CpeH H3Be
HbBIX Ha cerojns AIRJEHHE HeT TaRoro, OTHOCHTEJIBHO KOTOPOr
MEl OblnH OBl YBepEHBI, UTO €ro Hesb3sg OOLACHUTL NOAO0H
o6pazoM MM Xora Obl, YTo TaKoe 00LACHEHHE CBA3AHO C peule-
HHEM KaKoi-To rny6oKo# sarajiku.

Ho tak 6bin0 Be Beerja. Hanpumep, napecTnsl siIBJIeHKS
Ha3BBaeMOH CBEPXNPOBOAHMOCTH, KOI'LA MeTa/ 1T TIpH 0YeHb H
KMX TeMNepaTypax MPoBOLHT SNeKTPHYECTBO, HE OK43biBas e
Kakoro-nn6o conpotuinennsi. C nepsoro Brsja coBceM
OBITO OUEBMIHEIM, UTO STO ABJCHHE €CTh C/IENCTBHE YIKe H3IBEC
HbIX 3aK0oHOB. Ho Tenepb, Korja B HeM JlOCTaTOUHO BHMMATE!
HO pa3olpaiuch, 0Kasaioch, 4TO U B CaMOM Jle/le OHO NOJTHOCTH
ofbsicHsieTcsl Ha OCHOBe yKe uMetomnxcs 3nanui. Cefivac
3naeM 0 APYruX sBNeHyaX, HANPHMED O sABJEHWMN TelenaTHH,
KOTOpHIE HaM He yJaeTcsi 00bACHNTL HA OCHOBAHMH MMEIOHIHX
y Bac ¢usnueckHX 3Hanuil. OZHAKO CYlecTBOBaHWE TaKO
pona siBNenys NOKa ellle He YCTAHOBJIEHO C MOJMHOH JA0OCTOBEp-
HOCTBIO, M Mbl He MOXeM rapaHTHPOBaTh €ro CyIEeCTBOBAHIS.
Ecnn stor ¢arT yaanoch OBl NOATBEPANTDL SKCIEPHMERTAT bHEM
nyTeMm, 3To 03Ha4a0 Gbl, YTO Hallla (hpM3HKa HeNojna, ¥ BOT No
uyemy (M3MEM TaK 3aMHTEpecOBalbl B TOM, YTOOLI BBISCHWTH,
BO3MOMXHO JI TaKoe BocnpuaTHe HAH Her. Cefiuac MHOTHE oMl
Thl TOKAa3bIBAIOT, YTO TaKoro BOCIDHATHS HET. AHaﬂOI'H‘IH -
nonoenme ¢ actpodorueil. Ecin ot 3Besp nelicTBHTEBHO 38-
BHCHT, B KaKOH JieHb Jiy4ilie WATH K 3yOHoMy Bpauy,— a MMels
HO TaK BBIDIAANT Hallla aMepUKaHCKas acTpOJOrks,— TO HALN
npecrasienusl 0 QHU3nKe HeBepHH, HOO MBI He NpejCTaBJs
cele MeXanHaMa, NOCTPOEHHOro, BoodlLie roBops, 11a B3auMOJIe
CTBHM INepPeuHCIIeHHBIX Bhillle YacTHIL ¥ OOLACHAIOEro TaK
BAnsiHUE. ITHM N 06BSICHAETCH TOT CKENTHIMAM, C KOTOPEIM yue=
HEIE OTHOCATCS K NOJA0GHBIM TeopHsiM.

Ilpapna, B cy4ae runHO3a € NEpBOTO B3TJASAA JEN0 BHINIS-
Aeno Tak, Kak GyATo Takoe oObsicHeHMe neBoaMoXHO. Ho
66110 TONBKO, MOKA ITO fIBJEHHE OCTABANOCh HENOCTATOYHO M3
ueHHLIM. HElHe Mbl 3HaeM 0 HeM HaMHOro GoJbllie, H TeNephb CYH-
TaeTcsi BMNOJHE BO3MOXHBIM, YTO THOHO3 MOMXHO OGBACHHTH
00BIYHBIMH, XOTS TOKA elle W He W3BeCTHLIMH (DM3HOJOrHYecK =
Mu npolieccaMi. OueBMIHO, YTO 4NN €ro oObsCHEHUS HE MOHA=
JloOuTCSl KaKOH-TO CHABI HOBOTO THOA.

Ceropus, Korfia Rallia Teopusl Bcero, YT0 NPOUCXOAMT BHE
sipa atoMa, BEIVISJAUT AOBOJbHO TOYHOH H MOJHOH B NO3BOAS:
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eT HaM, XOTd, MOXeT ObITb, H He Cpasy, pacCYHThBaTh BCe C
TOH ?Ke TOYHOCTHIO, C KaKoit Mbi MOXEM MPOBOJHTH H3MEPEHHA,
Mbl HaMHOTO MeHbLUe 3HaeM O CHAaX B3AHMOAEHCTBHSI MEXY
HeffTpoHaMKH M DPOTOHaMH, OGpas’yIOHMH PO, H HEJOCTaTou-
HO XOpOWIO MOHHMaeM HX XapakTep. S xouy ckasaTh, YTO Ha
cero/lHA Mbl He MOHHMaeM XapakTepa B3auMOJeHCTBHI Mexny
HelfTpoHaMH M NPOTOHAMH JOCTATOUHO XOPOLIO JJIfl TOTO, YT0OL!
fi CMOr, ecJid Bbl MeHsl 00 STOM NONPOCHTE, NPelocTaBHB N0CTa-
TOYHO BpPEMEHH H JIOCTATOUHO BBIYHCAHTENBHLIX MallHH, TOYHO
OnpelenHTh BCe SHEPreTHYECKHE YPOBHU yIJiepojia Wil PelliHTb
JIPYTYIO 3afiauy Toro #e tina. Hawux suaunit 1as storo Hepo-
cTaToyno. Mb! yMeeM pelllaTh aHaJIOrHYHYIO 3anauy [J1s SHepre-
TIHYECKHX YPOBHEH BHELHHX 5JEKTPOHOB aTtoMa, a Juis saapa —
HET, TaK KaK Mbl ellie HeJIoCTATOMHO MOHHMaeM NPHPOLY BHYTPH-
SIIEPHBIX CHJL.

Jns Toro utoGel JAyuwe pazobpaThesl B STHX CHMaX, OBLUTH
NOCTaBJEHb! ClelHa/bHble ONBITHl MO H3YYEHHIO ABJEHHA MpH
oueHb BbicOKHX SHeprifix. CyTb 3THX ONLITOB 3aK/IIOYAETCs B
TOM, YTOOB CTaJIKHBaTh MeXAy coGoll HeHTPOHE! H MPOTOHEI C
oueHb Gonblioit SHepried 1 HabJ110/1aTh BOSHHKAILIHE IPH STOM
HeoOBIYHEe ABNEHHS, NPHYEM Mbl HAIEEMCSl, UTO H3yUeHHe STHX
HeoObIYHBIX ABJMEHHH AacT HaM Jyullee NOHUMaHHe B3aHMoOZeil-
CTBHA Mexjy HeHTpoHamu u npoToHamu. Ho sTi skcnepumen-
Thl JIHLL OTKPeUTH cocyd Ilanmopsl. XoTd Mbl TONBKO XOTENH
nonyuule pasobpaThCa B XapakTepe CiJl, JeHCTBYIOIHX MEXLY
HellTpOHAMH M MPOTOHAMH, Mbl, C CHJIOH CTa/NKHBAs STH YacTH-
1k, O6HApyKHJIH MHOrO HoBbiX uactuil. Ilerrasick nyuwe pa-
3o6parbesl BO BHYTPHA[EPHBIX CHJIaX, Mbl BBUIOBHIH Gosee
NOJYCOTHH HOBBIX YaCTHil, KOTOpble MOXXHO OTHECTH B TOT ¥e
cronGery (cm. Ta6u. 4), Yyto W HeATPOH W NMPOTOH, TaK KakK OHH
B3auMoselicTBYIOT C STHMH 4YacTHLAMH H HMEKT OTHOLIEHHE K
B3aHMOZleficTBHIO Mex1y HHMH. Kpome Toro, moka HatiH CeTH
BEUIABJAKBAJAH BCIO 3Ty MeJioub, B HHX Mofajachk mapa 4acTHll,
HE HMEIOIMX OTHOUeHHs K mnpobieme BHYTPHALEPHBIX CHJL

Ta6bnuua 4

DAEKTPORSI Hefitpons

POTOHBI IMpotoust

T'paBuTOHB!

HefiTprno

J\-Me30Hbl (MIOOHK) (-}- Goee 4-x pecATKOB
JL-HeHTPHHO APYTHX 4YacTHL)

-}-BCe BHTHYACTHUB!
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Opny HasBaJH p-MESOHOM HJH MIOCHOM, a ADYTyio — Hel
PHHO, MpHUEM BTOpas BCeriia conpoBoXjaeT neppyio. Hmeere
[Ba THN2 HEeHTPHHO: HEHTPHHO OAHOIO THIA BCErja COnyTcTB
eT 3JIeKTPOHY, @ HeHTPHHO ApPYyroro THNa — p-MeaoHy. Mexay
NpoukM, K HalleMy KpailiHemy YAMBJIEHHIO, BCe 3aKOHbI MOBE
JleHHs napbl P-Me30H ¥ HelTPHHO ceiiyac yIKe H3yueHbl HACTO/b
KO MOJHO, HACKOJBKO 00 3TOM MOMHO CYAHTh Ha COBpPEMEHHOM
yPOBHe SKCMepHMeHTa bHOH TeXHUKH, H OKasaJuch B TOUHOCTH
TaKHMH e, KaK U A5 napbl 3JeKTPOH H HEHTPHHO, 33 e/\HH
BEHHBIM HCKJIOUEHHEM: Macca p-Me3ona okasanach B 207 p
GoJiblie Macchl 51eKTpoHa. Ho3To eiHCTBeHHAR pasHKLlA Me?
NIy HHMH, H STO JOBOJIbHO cTpanHo. Yerbipe MOMKHHLI HOBB
yacTHil 06pasyioT nyTaloiyii COHCOK, a Bejib HYXHO ellle 1
HETh 1 00 aHTHUACTHIAX. Y HOBHIX YACTHIL pasHbie Ha3BaHHAD
Me30HbI, MHOHLI, KaOHbl, JAMOABL, CHIMBL... BCe 9TO HHYEro BaM
HE CKaKeT, JJIs1 UeThipeX JIOMHH HOBBIX HaCTHI| MPHULIOCHh NPH-
AyMaTb HeMajlo HOBbIX Haspanui! Ho oxasanock, uTo yacTHIlE

xenne. Ha camom ,u,ene CPOK KH3HH HEKOTOpPhIX H3 3THX
HasLIBa€MBIX YaCTHIL HACTOJBKO MaJ, YTO [0 CHX Mop HAYT Cro-
phbl, BO3MONKHO JIH B AeHCTBUTE/ILHOCTH XOTH Obl YCTAHOBUTH HX
cyinecTeoBanue. Ho B o crniophl 2 He XOUY 37ech BAABATHCH
Jns Toro yrolbl BhI HOJYUHJIH NpPEACTABJIEHHE O TOM, UTQ
TaKoe CeMeHCTBO 5JeMeHTapHbIX YacTHIl, PacCMOTPHM cayua
neliTpoHa u mnporoHa. HelTpoH H MPOTOH HMEIOT O/HAKOBYIO
Maccy € TOMHOCTBIO JI0 IECATOlH NpoLeHTa Uan okoao toro. Ile
Bas us HUX B 1836 pas, a Bropas B 1839 pa3 Tsmicenee saexTp
na. Eule sameyatenbHee, UTO BHYTpHALEPHLIE CHLL, GOMbIINE
CUJIEL B3aHMOZEHCTBHS BHYTPH AApa MEXAY ABYMS NPOTOHAMM,
OKa3aJIHCh TaKHMH Xe, Kak M CHJBl B3aHMOJEHCTBHH Me
[POTOHOM H HeHTPOHOM HiH HefiTpOHOM H HelTponoM. JIpyruw
CJIOBAMH, HAyYas JIHLb CHIbHbLIE BHYTPHSALEPHEIE B3aHMO/EH
BU$, HENb3A OTJHYHTH MPOTOH OT HeHTpoHa. [losmyuaercs e
OZHH 3aKOH CHMMETPHH: HEHTPOH MOXKHO 3aMEHHTh Ha NPOTOH
M HMHYEro He H3MEHHTCH — HPH YCJOBHH, UTO Mbl TOBOPHM TOJIb
KO O CHJIbHBIX BaanMopeidicteusx. Hoecnu weliTpon JeficTBi
TeJIbHO 3aMEHHTh Ha MPOTOH, TO pa3Hila Gyner orpoMHasn, Tak
KdK TPOTOH HeceT 3JIeKTpUYeCKu# 3apsy, a Heiitpon— HeT. [lo-
CPEACTBOM 3JEKTPHUECKNX M3MepeHHH BBl cpa3y oOGHapy KW
pasHULly MeX1y NpOTOHOM H HeHTPOHOM, TAK YTO HALIa CHMME
pusi, NOSBOIAIONLAA 3aMEHITh NPOTOH HA HEHTPOH, Ha caMo
Jiee Uk npaGmpKentas cumveTpus. OHa IefiCTBHTENBHO C
LIeCTBYET JJIs CHJIBHBIX AllepHbIX B3aHMOIHCTEHH, HO B LY
KOM (H3HYECKOM CMEICTE €€ HET, MOCKOJIbKY OHa He OXBaTHIBA
SIeKTpHYECKUX ApleHwil. Takylo 3aKOHOMEPHOCTD Mbi HA3HIBA®
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em c/1a6oit cHMMETpHEH, H HaM MPHXOAHTCS PasGHpaThes CO Cla-
OBLIMH CHMMETPHSMH.

Teneps, Korza cemeficTBa S/1eMEHTAPHBIX YAaCTHIL YXKe MOCT-
POEHBl, H3BECTHO, YTO NOACTAHOBKH TUIA 3aMeHbl HeHTPOHA Npo-
TOHOM BOSMOXHBI M ans Gosnee Lmpokoro kpyra wactdu. Ho
pasHHLA TpH TaKOH 3aMeHe OKasblBaeTcs ellle GoJibilei. ¥T-
BepIKlleHne, UTO HeHTPOH BCErjla MOXMHO 3aMEeHHTb MPOTOHOM,
BepHO JHb npHOIHXKEHHO, OHO HEBEPHO C TOUKH 3PEHHS Teo-
pPHH 3neKkTpuuecTsa, Ho Gosee WIMPOKHMH KPyr MOACTAaHOBOK,
KOTOpHie OKasaluCh BO3MOXHBIMH, ofecneudBaeT elle XYJILIyIo
cummeTpuio. Tem He MeHee Bce 5TH cnaGble CHMMETPHH MO3BO-
JIHJIH OpraHH30BaTh 3JeMeHTapHble 4YacTHIbl B OTAebHbie Ce-
meiicTRa M Gnaronaps sToMy HaHTH MecTO ANS HENOCTAIONMX
YacTHIL H OTKpBITh HEKOTOpble HOBblE YaCTHIBL.

Hrpa rakoro posa — rpyGoe yrajbiBaHHe OTHOUIEHHH, on-
penensioUNX HEKOTOpOoe ceMelCTBO,— XapakTepHa /A nep-
BHIX CXBAaTOK C MPHPONOH, npeiBapAIoNinX OTKPhITHE KaKOT0-TO
JIeHCTBHTENIBHO I1y6OKOro ¥ oueHb BaxkHOro 3akoHa. Ilpouiioe
BayKH JaeT MHOro npHmepoe Tomy. Mrpoil uMeHHO Takoro po-
na Cbeuno orkpbitHe Menpeneeseiv *) nepuopiueckol TaG/HLUbL
5JIEMEHTOB. ITO ObIIO JHWL repprM waroM. [lonHoe noHuma-
HHE NPHUHH TaKoro crpoenMs Tabauubl MeHpueneeBa npHULIO
MHOFO Ho3aHee, ¢ TeopHelt atoMa. Touno Tak e HallH 3HaHHS
O AlepHLIX SHepreTHUeCKHX YpOBHsX GbLIM opraHHsoBaHbl Ma-
pueit Maitep u Hencenom **) B ux Tak HasbiBaeMoll 0Gonouey-
HOH MOjenn fapa. TouHO TaKyio ¥Ke HIPY OpeacTaBiisieT cobok
H BcA (PH3KMKa B LlesioM, rje A5 yOpoleHHa Mbl npuberaem K
npHOTHKEHHAM H THIOTE3aM,

Kpome Bcex 3THX HacTHLL y Hac HMelOTcA BCE Te MPHHIUMEL,
0 KOTOPBIX MBl FOBOPHJ/IM PaHbLe: MPHHIHNL CHMMETPHH H OT-
HOCHTeJbHOCTH, NPHHIUHI, COIJIaCHO KOTOPOMY BCE 5TO AO/IKHO
NOAYHHATLCA S3aKOHAM KBAHTOBOH MeXaHHKH, Jia elle BhiTeKato-
(e H3 TEOPHH OTHOCHTENBHOCTH COOOGDaXKEHHS O JIOKAJbHOM
XapaKTepe 3aKOHOB COXpPaHEHHS.

Ho ecan cofpate Bce 5TH NpHHLHNB BMecTe, Mbl 00Hapy-
HHM, UTO HX cuikoM MHOro. OHH HECOBMECTHME! APYT C IpY-

* HOuurpuii Hpanosny Menpencen (1834—1907) — pycckub xu-
MHK.

*#) Mapus Ténnept-Maitep (1906—1972) — amepukanckufi G-
SHK, noayuuBmas B 1963 r. HoGeneBckyio npemuio, ¢ 1960 r.— mpo-
teccop ¢usukH B Kanudopuuiickom yHuBEpcHTeTe.

Xanc Jlanunens Hencen (1907—1973) — nemenxnil ¢usSHK, Jaypear
HoGenepcko# npemns 3a 1963 1., ¢ 1949 no 1968 rr.— gupextop M-
(cggga TeopeTnueckoli Qusnkn npr TefifesqbGeprckoM YHHBEpPCHTETE
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rovm. Ecau BasiTh KBaHTOBYIO MEXaHHKY, TEOPHIO OTHOCHTEJb-.
HOCTH, YTBepIKIeHue, UTo Bee IOMKHO OBITh OKaNbHLIM, H elle
HECKOJIBKO MOMUANHBBIX NPEANONOMKEHH I, TO Mbl NPHAEM K Npo-
THBOPEYHIO, TOTOMY YTO, BBIYMC/Isls] HEKOTOpPLIE BEJHUIHLI, 110
JyunM 71 HEX GecKoHeuHo GoJbiile 3HaueHHS. A xT0 MOXeET
yTREPK/IaTh, UTO GECKOHEUHOCTh COTJIacyeTcs C peajbHOCThIO
nprpoak? UTo e KacaeTcsi MOTUANHBBIX MPEANONONKEHRH, O KO=
TOPHIX A YHOMAHYI, TO K HHM Mbl HACTO/TbKO NPHBBIKIIH, UTO HE
XOTHM HJIH He MOMEM MOHATh HX HCTHHHOe 3HaueHHe. Bor BaM
npumep. Ecim BBl noacuutaere BEPOSTHOCTH pfna B3aHMHO
HCKJTIOUAIONINX CcoOBITHIl, ckaxem, 50 % 3a To, 4TO CIyuHTCH
510, 25 % 32 TO, YTO CNYUHTCS TO, H T. JI., TO B CyMMe OHH 10/
Hbl COCTABJIATh eAMHMLY. MBI cuHTaeMm, UTO €CIH CJAOXKHTH BCE
BEpOSITHOCTH, TO LI0/KHa noyunThes 100 % -nasi BepOATHOCTS.
3710 Ka¥KeTCH pasyMHBIM, HO HMEHHO C PagyMHOTO H HaYHHAIOTCS
Bee Hawm Geppl. Jlpyroii npumep: npeAnonoxeHHe o TOM, HTO
SHEpIHs BCEr/a IOIKHA GBITh MOJIOXKHTEJIBHOI H He MOXeT CTath
orpuuaTesbioil. M elnle ofHo NpeAnonoxKeHne, KOTOPoe, no-BH=
AHMOMY, NPHHHMAETCH ellle 0 TOro, KaK Mbl IPHXOAHM K PO
THBOPEUH$IM, STO TaK Ha3blBaeMblfi NPHHIHI NPHIHHHOCTH, CO=
IJ1acHO KoTopoMmy, FpyGo roBops, C/eACTBHe HHKOrLa He MO=
»eT npeniecTBoBath npuukne. [loka elle HHKTO He NBITAJCS
[IOCTPOHTH TeopHio, B KoTopol He 66110 GBI NpeanoJoXeHHs o
[OJIHON BePOATHOCTH HJH He yUHUTHIBANCSA Obl MPHHLMI NPHUIH-
HOCTH W KOTOpas corfiacoBafiach Obl C KBAHTOBOH MeXaHHKOH,
Teopueli OTHOCHTENBHOCTH, NPHHLMIOM JIOKANbHOCTH W T. B
ITosToMy MBI IPOCTO He MOXeM 3HATD, KAKOe XXe HMEHHO H3 Ha=
WHX fONylieHuil Bb3bIBAET Hallil TPYAHOCTH M 3aCTaBJIseT Mos
nyuath Geckoreuno Gonbuike suavenusi. Bor 310 Gblna 6Ll Ha=
crositias sagaual ITpapna, Kak okasalloch, C NOMOLIbIO 10OBOJb=
HO TpYGLIX TPHEMOB BeCe 3TH GeCKOHEYHOCTH YJlaeTcsi 3aMecTif
MOZ KOBep, Tak UTO MBL BCE €llle B COCTOSHUH Jie/aTh HeoGXo/H=
MBIe HaMm pacueThl.

Bor Tar obcrouT fesio cefiuac. A Tenepk s cobupaioch
[OTOBOPHTHL O TOM, KaK OTKPHIBAIOT HOBblE 3aKOHEL.

Boofiie roBopsi, NOHCK HOBOFO 3aKOHa BEAETCs Clelyiomuy
ofpasom. [Ipexnie Beero 0 Hem NOFafbBalOTCH. 3aTeM BEIMHC/ISE
0T CJIEACTBHS STOH AOraflkH W BBIAACHSIOT, YTO MOBJEYET 3a C
Gofi STOT 3aKOH, €CMM OKaXKeTCH, YTO OH CIPaBeiHB. 3atel
peaynbTaThl PacueToB CPaBHUBAIOT ¢ TeM, YTO HaG/onaeTcs
npupolie, C pesyibTaTaMil CHEUHalbHBIX SKCNEPHMEHTOB .M
C HallMM ONBITOM, H TO pe3yJabTaTaM TakuX HaGuIl0/leHH
BHISICHAIOT, TaK 5T0 Wi He Tak. EcsM pacueTdl pacxonsitcs
SKCHePHMEHTAIbHLIMI JaHHEIMH, TO 38KOH HenpapHJeH. B a10
POCTOM YTBEPIKJIGHHH caMoe 3epHO HayKH. HeBaKHO, HaCKO/b=
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KO TBl YMEH, KTO aBTOp AOrajkH, H3BECTEH OH MJIH HET — eCsTH
TEOPHSA PACXOAHTCH C SKCNEPHMEHTOM, 3HAUHT TeOPHS HeBepHa.
Bot u Bce. BepHo, KOHeuHO, 4TO /715l TOrO YTOOE OKOHYATETLHO
yOe/MTbC B HEBEPHOCTH TEOPHH, HYXKHa HeGO/blas ONOIHH-
TeJibHas npoBepka. Besb KTo 6B HH 6BLT SKcmepHMEHTATOP,
BCET/la eCTh BOSMOMXHOCTb, YTO O PE3Y/bTaTax OIbITOB GBIO He-
NPaBHIbHO COOGIIEHO, YTO B IKCHEPHMEHTe 4TO-T0 ObLIO ymy-
LIEHO, UTO 3/lech eCTh KaKafi-To IpfA3b HJIH el YTO-T0, WK YTO
TOT, KTO NPOBOAK pacyeThl s(xheKTOB, olHOCA B XoJe aHaNH3a,
xorst Gb 5TO M 6bUT caM aBTOp rHnoTesbl. Bee 5TH 3ameuanus
COBEpLIEHHO ecTecTBeHHbLI, H MOSTOMY, Korfla 5 ropopio: «llo-
CKOJIBKY pPacyeTsl HE COINIacyloTcs C ONBITOM, MpenJsioMeHHBIH
34KOH HEBEPEH», # CUMTAl0, YT0 NPaBHJbHOCTE SKCHNEPHMEHTa
H pacueta Oblla yCTaHOB/JE€HA H MOC/]E BCECTOPOHHErO aHa/n3a
Mbl yOeausHCh B TOM, UTO HabilloflaeMble siBJeHHA JeHCTBH-
TeJIbHO JIOTHYECKH CeAYIOT H3 NMPHHATOR HAMH THHOTE3bl H YTO
OHa JIefiICTBHTENIBHO PACXOAHTCH C MPEAENBHO TI[ATENBHO Bbl-
BepeHHBIM SKCIePHMEHTOM.

Y Bac MOMXeT C/IOKHTBLCA HE COBCEM MPaBWJIbHOE MPeACTaB-
JieHe o Hayke. Bam moxer nokasatbes, GYATO Mbi BCe BpeMs
CTpOMM JOrajlkH, a 3aTeM MpPOBepseM HX Ha SKCIEPHMEHTaXx,
TaK YTO SKCHEPHMEHTY OTBOAMTCA NOAYHHEHHas poib. Ho Ha
CaMoM JieJle SKCMePHMEHTATOPEl BIIOJIHE CaMOCTOSITEIBHLIE JII0-
ni. OBH MOGAT SKCNEPHMEHTHPOBATh Ja¥e JIo TOro, KaK KTo-
HiOylib uTo-HHOYAL NPHAYMAET, H OYEHb YacToO paboTaloT B Ta-
KiX 06/1acTsX, B KOTOPHIX TEOPETHKH 3aBEJIOMO He JleJlalH eile
HHKaKHX porajiok. Hanpumep, Mbl MoXeM 3HATh MHOT'O 3aKOHOB,
HO MbI He 3HaeM, CNpaBe/VIMBEL JTH OHH Ha CaMOM JleJie npH O4YeHb
BBICOKHX SHEPrHAX, TaK Kak mpeanosoxkenne o6 HX cnpapel-
JIHBOCTH — BCEro JIMIIb XOpollas PHIOTe3a. JKCNePHMEHTATOPb]
NBITAIOTCH CTABHTb ONBITHI C BHICOKMMH SHEPrHAMH, 1 Bpems
OT BPEMeHH OHH CTaJKHBAIOTCA € TPYAHOCTAMH — TO, YTO Mbl
CUHTAJNH MPaBHJbHEIM, OKasbiBaeTcs HeBepHbM. Takum obpa-
30M, SKCHEPHMENTH! MOTYT NPHBECTH K HEOXKHIAHHBIM PesyJib-
TaTaM, @ 5TO 3aCTaBJseT Hac BBIIBUTATh HOBble jloranku. B ka-
UeCTBE OJHOTO TIPHMEPa HEOXHIAHHOIO SKCHepHMEHTAJbHOTO
pesy/ibTaTa MOXKHO yKa3aTh Ha OTKPhLITHE [i-ME30Ha H HEHTPHHO,
0 CYIECTBOBaHHH KOTOPLIX HHKTO He mpejrnosarai A0 TeX nop,
rOKa OHH He OBLIH OTKPHITHL, H Jia’Ke Tenepb HHKTO HE 3HAET,
Kak MOMHO OEL10 OB JorafiaTbCs O CYUIECTBOBARMM 3THX YacTHIL.

KoneuHo, Bbl NOHHMaeTe, UTO TaKOH MeTO O3BOJIAET TOJ/b-
KO ONpoBepryyTh o0yio onpefenenHywo Teopuio. Eciun Toibko
y HacC ecThb Kakasi-HHOYIb Teopw#, Kakas-HuGyjb HacTosmas
THMOTe3d, NPH MOMOLH KOTOPO# Mbl MOXeM OOBIMHEIMH METOHa-
MH TPEeACKAa’3aTb pPe3y/bTaT 3KCIepHMeHTa, TO 5TOro, Boobule
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FOBOpSI, AOCTATOUHO, YTOGH NOKOHYMTh ¢ 5TOH TeopHed, Kak OBl
Xopolla oHa HH Oblia. ¥ Hac BCerjia ecTh BO3MOXKHOCTH OMpoO-
BepPrHYTb TEOPHIO, HO, o6paTHTe BHHMaHHe, Mbl HHKOI/la He MO-
3KeM JI0Ka3aTh, UTO OHa npaBuibHa. IlpennonoHm, 4to Bhl Bbl-
JIBHHYNH YAAYHYIO TUTIOTe3y, PaccuuTali, K UeMy 3TO BEJeT, H
BBISICHHIH, YTO BCE €€ Ce/CTBHS NOATBEPKAaI0TCst SKenepHMeH-
TanbHO. 3HAUHT JIH 3TO, uTO Balla TeopHf npabuibHa? Her,
NPOCTO-HANPOCTO STO 3HAUHT, UTO BaM He YAAl0Ch ee OnpOoBepr-
HyTb. B Gyayuiem Bul cMorsu Gbl paccunTaTh GoJiee LIMPOKHE
Kpyr c/eicTBHil, mpoBecTH Gosiee LIMPOKHE HKCHEPHMEHTAMb=
Hble HCC/IENOBaHHSA H BBIACHHTb, YTO Balla TEOpHS HEBepHa.
Bor nouemy y 3aK0HOB THIla 3aKOHOB JBH>KeHHA nyaneT Hboto-
Ha Takasl Jo/aras usHb. HplOTOH yrajan 3akoH BCeMVPHOTO
THAFOTEHHS, BBIBEJ M3 HEro Camble PasiHYHHE CAENCTBHA I8
ConHeunoll CHCTeMbl, CPaBHMJ HX C pe3yibTaTaMH Habmone-
HUH —H noTpeGoBaJoch HeCKOJIbLKO CTONETHH, npeX e yeM G0
3aMeueHo HeaHauHTe IbHOe OTK/IOHEHHE IBHAKEHH A tTaHeTel Mep=
Kypu# oT npeackasanHoro. Ha npoTsikeHHH BceX 3THX JieT Teo=
pus HobloToHa He Gbla oNpoOBEpriyTa, H BPEMEHHO €€ MOKHO
6bl10 cuHTaTh BepHoH. Ho ee npaBHALHOCTE HHKOIIA HEAb3H
OBLTO [1I0Ka3aTh, MOTOMY HTO Y¥Ke 3aBTpa SKCHEPHMEHT, MOMKET
GbITh, MOKaXKeT BaM HenpaBHJIbHOCTBL TOI'O, YTO BaM Kasasioch
BepHBIM elile cerojiHs. MOXHO TOIbKO YAWBJAATECH TOMY, YTO
HaM yOaeTcs NpHAYMBIBATL TEOPHH, KOTOpble BbinepXHBAIOT
HATHCK SKCIepHMEHTa CTOMb JJTHTENbHOE BPeMS.

Onuu u3 BepHBIX cnocofOB OCTAHOBHTL Mporpece Haykd —
STO pa3pelHTh IKCIepHMEHTHl JHIb B TeX o0JacTax, rie 3aKo-
HEI yXe oTKpbiThl. Ho sKcnepuMeHTaTOpH! ycepiHee BCero Be-
JYT NOHMCK Tam, IJie BeposATHee BCero HaHTH OMpoBepXKeHie Ha-
WHX TeopHH. JIpyrums c/n0OBaMH, Mbl CTapaeMcsl Kak MOXKHO
CKopee onpoBeprath camux cebs, HOO 5T0 eNMHCTBEHHLIH MyTh
nporpecca. Hanpumep, cerofius cpeliit OObIMHBIX SIBIEHHH C HH3
Koil 9HeprHel Mbl He 3HaeM, Tie HalTH KaKy-HuGyIh HEeYBASKY,
HaM Ka)Kercs, 4To 31ech BCe B Nopslike, a4 1103TOMY H HET LUH-
poxoro ¢poHTa HCCAELOBAHHA AAEPHBIX PeaKLUH HIH SBIEHHH
CBEPXITPOBOJAMMOCTH, HamnpapBleHHBIX Ha MOHCK CaabblXx MeCT.
B HacTOALIMX JieKnuAX f COCPELOTOUHJ BCe BHHMaHHE Ha OT:
KpHITHSX (yHnameHTalbHbiX 3akoHoB. [lpaena, ¢usuka B 1e
oM, a 3TO He MeHee BaXKHO, BKJIIOuaeT B ceGs M Apyroit ypos
BeHb HCCHeNOBaHMil, HHTepHpeTauMio sIBJeHHE THHA fAjepHOR
peakiid HJAH CBEpXMPOBOIMMOCTH C TOUKH 3PEHHA STHX (yH-
JlameHTaJIbHBIX 3aKOHOB. Ho cefiuac A roBopio o mouckax cia-
OblX MeCT, KaKHX-TO OLIHOOK B (pyHIaMeHTaslbHEIX 3aKOHaX, H
TaK KaK HMKTO He 3HaeT, Ijie HaliTH Takoe MecTo cpeid SBJe=
HUIl HU3KOH SHEpPrHH, BCe SKCHEPHMEHTATOPHI CETOAHSIIHErO
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JHs1, 3aHAThIC IOHCKOM HOBEIX 32KOHOB, HILYT HX B 06nacTh Bpi-
COKHX 3SHEprHil.
51 xoten Gkl ellle OTMETHTB, UTO YEM MeHee KOHKPETHA Teo-
pusi, TeM TpyLHee ee onpoBepruyTh. Ecnn pama noraaka otop-
> yeTech 1/isi OLEHKH NOC/AENCTBHIl, He
e oo w70 CTEYeTE YoepeiMOCIN SORopi e
SICHSIETCH TEM-TO H TeM-T0 a Hap:r:rﬂbgo’ e e
BOT 5TO, U NOXOKE, UTO % Mor T T e e
) > Y OOBSICHHTD, KaK nonyuaercs,
4TO...», TO Balla TeOPHS BCEM XOPOUIA — Bejlb €6 HeNb3s Of-
posepruyTh. Kpome Toro, ecim Baw Meto pacueToB nocaenct-
BHH HE JIOCTATOYHO 4YETOK, MPH HEKOTOPOi JIOBKOCTH BCErna
MOXHO CAeaTh TaK, 4ro0bl pe3yJIbTaThl SKCHEPHMEHTOB GhlIH
[OXOMHU Ha Hpefnoiaraemble NocneAcTBrs. Bosmoxkno, el sHae-
Te 00 5TOM N0 cOGCTBEHHOMY ONLITY B APyrux of.iactax. Hekto
HEHaBUJMT cBOIO MaTkb. [Ipuumrna, KoHeuHo, B TOM, YTO OHa We
saboTH/Iach O HeM H He JIOOHJIa ero LoCTATONHO, KOrjia OH OBl
ManeHbKuM. Ho eciit BB HauKeTe pacKanslsaTh HpOLLIIOE, TO OKa-
IKEeTCs, 9TO Ha CaMOM Jiesle MaTh ero 0YeHb JiobHia H Bee Y HUX
6pu10 xopowo. Hy, Torna sicHo, oHa ero cauikoM Garnosanal
Kak BHaUTe, pacniblBuaTad TeOpPHH NO3BOJAET HONYYATh JHO-
Goit pesyabrat. I[lompaButh ee MOXHO 6bL10 Gbl ClIEAYIOIIHM 06~
pasoM. Ecnu Gbl Bol CMOIVIH B TOUHOCTH W 3apaHee ONpejie/IHTh,
CKO/IBKO JIIOOBH HENOCTATCYHO, @ CKONbKO Yepecuyp MHOTO, TO
MBI MOIJIH Gbl OCTPOHTh COBEPLUEHHO 34KOHHYIO TEOpLlo, NpH-
rofuylo 1Js SKcnepHMeHTarxbHOH nposepki. Ho crout of
STOM 3aHKHYThCsi, KaK BaM cKamyT: «Takue TOUHBIE onpezene-
HHS HeBO3MOMMHbI, KOrja peyb HIET O ncHxomorwi». Ho pas
TaK, TO HeJb3s YTBEPHAaTh, UTO Bbl YTO-HHOYAL 3HAETE.

Bbl MoxeTe yIKacHYTbCA, HO ¥ Hac B (usHKe eCTb NPHMEPLI
TOUYHO TAKOIO 3Ke THIA. ¥ HAac eCTh 5TH ciafble CHMMETPHH, C KO-
TOpEIMH NPHXOUMTCA HMETb /0 CaefyloniiM obpasom. ¥ Bac
ecTh Kakasni-To ciafas CHMMETpHS, H BBl BLIYHCJAETE MOCJeACT-
BHSl B NPEANOJOMHEHHH, 4TO OHa coBeplieHHo Toynas. CpabuyBa-
eM pesyAbTaThl PacdeToB C SKCNEPUMEHTOM H BHJUM, UTO OHH
pacxoaaics. Hy, AICHO, BeJlb CHMMETPHS, O KOTOpOH HJET peub,
TOABKO NpHONHKEHHas, TaK YTO ec/I ONBIT COIJIACyercs C pac-
yeTaMn YAOBJETBOPHTEIbHEIM 06pasoM, Bbl ropopHTe: ¢l [pekpac-
Hol», a4 ecsIH OHH MJIOXO CONMACYIOTCA MEXAY COGOH, Bbl FOBODH-
s «3,[1er MBIl CTaJKHBaeMCsl C CiIyuaeM ocolol YYBCTBHTEb-
HOCTH K HAPYILEHHIO CHMMeTpHH». 3TO, KOHEUHO, CMEIIHO, HO
HaM MPUXOAHTCH JIBHraThCs Brepes MMeHHO TakHM obpa3oM.
Koria obaacTh HCCTENOBAHMS HOBA, 4 C HOBLIMH 3JleMeHTapHbI-
MH YaCTHLAMH M5l MOSHAKOMHJIHCH COBCEM HeJaBHO, TaKoH ca-
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MoOOMaH, Takoe «npOLLyNbIBAHHE» Hayrajl H COCTAB/SET NepBble
ward Haykd. OTHOCHTENBHO TPHHIHIOB CHMMETPHH (HSHKH
CNpaBeAIHBO BCE TO, YTO MOXKHO CKasaThk W O NCHXOJOTHH, Tak
YTO HE HYIKHO CJHLIKOM cMeTbcs. BHauane HY»KHO TOJBKO
ObiTh OUeHb ocTOpOKHBIM. [1pH MOMOINH PacHBIBUATHIX TEOPHI
TaKoro popia nerko sa6patbcsi B rayxoil Tynuk. OnpoBepruyTh
nofloGHYIO TEOPHIO HEJIETKO, M JIJIS TOro YToGH! B Takol Hrpe He
0Ka3aThCsl BBIOpouleHHBIM 3a GopT, Tpefyercs Hemalasi cme-
Kallka W OmbIT.

Ha stom nyTs yrapelBatus, BHUKHCIEHNs CNEACTBUH U cpaB-
HEHHS C 3KCNEpPHMEHTa/IbHbIMH Pe3y/ibTaTaMd MOXHO 3aCTpATh
B CaMbIX pagHbIX mecTaX, MoxHO 3acTpaTh Ha CTaOHH yralbl-
BaHH#, KOTla y Hac HeT NJoNOoTBOPHOH HieH. M moxuo sact-
pATb npH BbiMHCIeHHH nochencteHH. Hampuwmep, IOxarpa *) B
1935 r. npeanoXun TEOPHIO AAEPHBIX CHJI, HO HHKTO HE MOYKET
paccuHTaTh ee C/eCTBHI H3-38 YHCTO MATEMATHUECKHX TPYIHO-
crell, a clejiopaTenbHO, HEBO3MOMHO M MPOBEPHTh 5TY TEOPHIO
Ha 3KCrmepHMeHTe. 3Ta TeOPHS OCTaBajach B HETPOHYTOM BHje
B TeueHHe JJIHTENbHOrO BPEMEHH, HOKa MB!I He OTKpBUIH Bce
5TH JONOJHHTeNbHBIE YacTHIlbl, KOTOPLIX COBEPLIECHHO He mpell-
BHzen Oxara, a ciiefioBaTesibHO, He BCe OOCTOMT TaK MPOCTO,
KaK cuWTaeT ero teopus. Eule onna cranus, Ha KOTOPOH MOXHO
3acTpATh,— 5TO CTajHs sKcrnepumenta. Hanpumep, kBanToBas
TEOpHsi IpaBHTALHKH NPOJABMraeTCs Bhepej OYeHb MENJIEHHO,
€cliH TONBKO BOOOIE NpPOABHIAeTcs, H3-3a TOro, UTO B J0OGOM
peasibHO OCYIECTBHMOM SKCIEPHMEHTe KBAHTOBbIE 3(QeKkThl H
rpapHTallisl HHKOF/la He BHICTYRalT ofiHoBpeMeHHO. I'paButa-
LHOHHBIE CHJIBI CJHIWIKOM cJabbl MO CPaBHEHHIO C 3JIEKTPH-
HECKHMH.

Ho 5 dusuk-reopeTHK H noaydaio 6oMblie YIOBOALCTBHA OT
TeOpeTHUECKOf CTOPOHE! mpoliecca. A MOSTOMY MHe Xodetcs Go-
Nlee noApoOHO NOrOBOPHTB O TOM, KaK JIeJaloTcs JIOTAIKH.

Kak s y»e ropopus pamblle, COBCEM He BaXHO, OTKYa po-
JHNAch Ta MJH WHaA J0rafika, Ba?KHO TO/IbKO, UT00bl OHa COrvla-
coBaJlach € SKCHEPHMEeHTOM M Obl/1a 110 BO3MOXHOCTH ONpeJieneH-
HoH. «Hy,— cxakere BEl,— Ja Bellb 5To cosceMm npocto. Hyx-
HO MOCTPONTh MaWKHy, GOMbLIYI0 BBIUHCAHTENBHYIO MallHHY,
CO CBOEro poja PyJieTKoH, KOTOpas CTaHeT npejsarath oMy 3a
Jpyro# pasHble TEOPHH, H KaXK/pll pas, KakK OHa JieslaeT Joraj-
Ky H npeijiaraeT ruiioresy O CBOHCTBAX MPHPONBI, OHA HeMel-
JIEHHO BLIUHCIIAET BCAKOrO Poja Cle/ICTBHS H NPOM3BOJHT CpaB-
HEHHS C HEKOTOpbIM HaGOpOM SKCTEPHMEHTAIbHBEIX PesyJibTa-

*) Xuporu JOxaBa (1907—1981) — snoHckall (QUIUK-TEOPETHK,
naypear HoGenepckoit npeMun no ¢usuke 3a 1949 r,,
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TOB, B Hee 3af0XKeHHBIX». JIPYTHMH CNOBaMH, NOTajiKkH — 5TO
paborta pist aypaka. Ha camom ke nene Bce coscem HaoGopor,
H 5l mocTapatoch OOBLACHHTL BaM, MOMEMY 3TO TakK.

Ipexjie Bcero BOSHHKAET BOMPOC: € YEro HauaTh? Bul ckake-
Te: «§1 Gbl Hauas co BeeX YiKe H3BecTHBIX mpuHuumos». Ho Bee
H3BECTHLIE HaM MPWHIHILI HECOBMECTHMBl JPYT C APYrOM, TaK
4YTQ OT Yerc-TO HaM HYXHO OTKasaTbCsl. Mbl HENpephIBHO Hoay-
YyaeM JIeCATKH NHCEM, B KOTOPbIX HacTaHBalOT, YToOBI MBI MmO~
JKepTBOBa/M 9YEM-TO B HalMX JIOTafikaX, B HalIHX TEOPHAX.
B oamom nHckme Ham nuwyT: «Bbl Bce Bpems ropopuTe, uTO
npocTpaHcTBO HenpephiBHo. Ho oTKyna BBl 3HaeTe, Kak TONBKO
peub 3aXO[MT O AOCTATOYHO MalkiX OTPe3KaX, UTO B HHX COep-
KHTC3! IOCTATOUHO MHOFO TOYEK M YTO 5TO He MPOCTO Gonbioe
YHCJIO JIHCKPETHLIX TOYEK, pasneneﬁuﬂx Mannﬁﬁbm Bpm_
KyTtkamu?» Man: «3Haerte s, 3TH KBaHTOBOMEXaHHYECKHE aM-
NJHTYAbI BEPOSITHOCTH — 5TO TaK CJIOXKHO M HenouaTHo. H yto
3acTaBJsIeT Bac JAyMaTh, YTO TAK OHO M ecTh? Moer 6biTh, Bbi
HenpaBb?» Takue BO3PaKeHHs OYEBHJHBI H COBEPLIEHHO fICHL
BCAKOMY, KTO pafioTaeT Haa STHMH npoGneMamu. Y KaswiBas Ha
HHX, Bbl HHKOMY He mpHueceTe moib3bl. 3ajaua COCTOHT He B
ToM, uTo0bl yKa3aTh Ha BOSMOXHYIO OWHOKY, a B TOM, uTo6H!
B TOUHOCTH YKa3aThb, Kak €€ MOXHO HCIpaBHTh, YeM 3aMEHHTDH
ot6powenHoe. Hanpumep, B cyuae HeNpephiBHOro OpocTpan-
CTBA NpelNOJNOXKHM, YTO TOMHOE YTBEPIHKJEHHE TaKOBO: (poCT
PaHCTBO COCTOMT M3 [10C/IE/IOBATEbHOCTH TOUEK, H MPOMEAYTKH
Me¥K/ly HHMH HE HMEIOT HHKAKOro CMbiC/1a, a Bee TOUKH oprafn-
30BaHbl B KyOuueckyio peuserky. Toraa HETpyJHO NOKa3aTk.
yto 5T yTBepXJeHHe NoKHO. OHO He MPOXOAHT. 3anaua He B
TOM, 4TOOBI MPOCTO CKaszaTh, YTO STO HEBEPHO, a B TOM, L (ole) 5
3aMEHHTb CTapoe YTBepHieHIe UeM-TO HOBEM, a 5TO He TaK-TO
npocto. Kak To/bKO BBl [IOJCTABHTE BMECTO OTBEPTHYTOrO 4T0-
70 JieHCTBHTENbHO ONpejieNeHHoe, NOUTH Cpasy CTAHOBHTCS HC-
HBIM, YTO STO HPEIOMKEHHE He TOJIHTCH.

Bropasi TPYAHOCTb B TOM, YTO 9HCJIO BOSMOMKHBIX npeao-
eHu# GeckoHeuHo. Bee 570 BHIMIAAHT NPHMEPHO TaK. Bur cu-
JIHTe H TPYAHTECh B MOTE JIHLA, BbI pa6oTaeTe yMe A4BHO—H
BCe /15 TOro, 9To0bl OTKPEITH ceiih. Ho TyT nonB/seTcs yMHHK,
KOTOPBI MOHATHS HE HMEET, YTO Bbl TYT JellaeTe, a 3HaeT TO/b-
KO, YTO Hafio OTKPBITh CEH(), H FOBOPHT: «A noyemy 6bl He [O-
npoGosaTh KomGHHaLHIO 10 : 20 : 30?» Ho T8l He cupen clioa
pyKH, Thl Bellb HenpoBoBasl TEICAYY KoMOHHAaLWH, MoeT BbITh,
Thl yoKe nonpoGosa H KomGuHalio 10 20 : 30. MoxeT, Thl yIKe
gHaelllb, 4TO Cpejnke Wuppbl — 370 32, a He 20. Himm yxe ycra-
HOBWJI, 4TO B KOMOHHAIHH BCEro NAThb LHPP... Tak uto, 6ynbTe
no6per, He moChUlaTe MHe MHCEM, B KOTOPBIX Bhbi nbITaeTeCh
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OOBACHHTE MHE, KaK BCE NO/MKHO OblTh. §1 MX 4HTal — 5 HX
BCErna uuTalo, IJ1s Toro 4Tolbl yOeMTLes B TOM, UTO A yiKe Ny-
MaJl O TOM, YTO B HHX MpeiNaraercs,— HO OTBEYaTb Ha HHX
CJIMINKOM HOJTO, TaK KaK, NO npaB/ie FOBOP#A, OHH BCe HA YDOBHE
«napaiite nonpobyem kombuHaumo 10 : 20 : 30». OGbluHO y npH-
pozsl ropaszo 6oJbine BooGpaXkeHH , YeM Y HaC, KaKk Mbl BHIENH
Ha MpHMepe APYIrHX, OueHb TOHKHX H Fy6OKHX TeopHil. A BbII-
BHHYTb TaKyI0 TOHKYIO H IyGOKYIO CHITOTE3Y COBCEM He MpoCTo.
s Toro utobbl porapathCs, HYXHO OBITh MO-HACTORLIEMY YM-
HBIM, H 3TO HEBO3MOXKHO C/leNlaTh BCJAENylo Ha MallHHe.

Tenepp 5 xouy pacckasaTb Bam 06 HCKyCCTBe yrallblBaHHs
3aKOHOB MPHPOAEL. IJTo AEHCTBUTe/NBHO HCKYCcCTBO. Kak e 310
nenaerca? Jlas Toro ytobbl MONBITATBCA MOMYYHTH OTBET Ha
5TOT BOHPOC, MOMKHO, HanmpHMep, obpaTHTbCs K HCTOPHU HaYKH
H MOCMOTPETh, Kak 5To Aesann apyrue. Bor nostomy mel H 3aii-
MEMCSH HCTOPHEH.

Hawm ny»xHo Hauatsh ¢ Helotona. On Haxopu/ica B TaKOM No-
JOM¥MeHHH, UYTO €ro 3HaHus OBLTH HenoJHbIMH, H OH MOI yraibl-
BaTh 3aKOHBI, CONOCTAB519 HOHATHSA H NPEACTABJICHHS, KOTOPbIE
Jexann GAH3KO K 3KcnepuMeHTY. Mexay HaGmiofeHHsaMH U
3SKCHEPHMEHTA/bHOH MPOBEPKOH He GELIO AHCTAHIHKH OTrPOMHO-
ro pasmepa. TakoB mepBblii COCO6, HO CETOAHIH MPH €ro MOMO-
IH BaM Bpsal JH yAacTcA JAOOHTBCH ycnexa.

Caenyromum Beaukum ¢usukoM 6bu1 MakeBens,oTK pHIBLIKI
3aKOHBI 3/IEKTPHYECTBA H MarHeTHsma. Bor uto oH cuenan. On
o0beMHILT BCe 3aKOHBI 3/IEKTPHYECTBa, OTKpPbITHe DapajeeM
H IpYTHUMH Y4eBEIMH, pafoTaBIIMME 10 Hero, pasofpalics B TOM,
YTO Y HEro MOJYMHJIOCh, H TOHSI, YTO C MaTeMaTHUecKoH Tov-
KM 3DEHHA OJHH H3 STHX 3aKOHOB npoTHBOpeyut Apyrum. Ias
TOro 4robbl Bce 3TO BLUIPABHTh, €My HYKHO Obwlo 106aBHTE B
ypaBHeHus ellle oAHO cnaraemoe. Tak oH M cenal, npHayMas
1151 ce6si Mole/ib H3 Pacno/IOKeHHBIX B MpOCTPaHCTBe LlecTepe-
HOK W 3y6uateix Kosec. OH Hamie], KakuM JomKeH ObiTh HOBBIH
3aKOH, HO HHKTO He ofpatia/ Ha STOT 3aKOH HHKaKOro BHHMa-
HHA, TaK KaK HHKTO HE BepHN B ero MeXauuamel. Ceronns mel
TOXE He BepuM B 5TH MEXAHH3MDI, HO NOJy4YeHHbIe MaxkceennoMm
YPaBHEHHS OKAa3aJHCh NPaBHJbHLIMH. Tak 4TO paccyXkaeHms
MOryT GhiTh HeMPaBUJIbHbIMH, @ OTBET — BEPHBIM.

B cnyuae ¢ Teopueil OTHOCHTE/NBHOCTH XaPakTeP OTKPBITHS
6ol copepuieHHo Apyrum. K sTomy BpemeHH HaKONMHJIOCH MHOIO
napajoKkcoB: H3BECTHLIE 3aKOHbBI JlaBaJ/ii B3aHMHO HCEJTIOUalolliHe
pesynbrathl. PopMHpPOBAJCA HOBHI THN aHaJH3a — ¢ TOUKH
3peHHs BOSMOMKHOH CHMMETpHH (DH3HUeCKHX 3akoHoB. CuTyauus
6Blia 0cOOEHHO CI0XHOM, HOO BriepBble CTano sICHO, YTO 3aKOHbL
(1 npHMep TOMY 32KOHE! Hbm‘onaf OYEHb JIOJIT0 MOTYT CUHTATh-
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e e
2 ) PYAHO MOBEPHTh, YTO MOTYT GHITh He-
BEPHbIMU Taklie obbIYHbIe, Ka3anock Obl, OT POXAEHNS HaM TIpH-
Cylllie npencTtapJieHusl o INpOCTPaHCTBe U BpeMeHH.

K oTKpBITHIO KBAWTOBOH MEXaWHKH ME! NPHILIK JBYMS CO-
BEPIEHHO PA3HBIMH NYTSMH — H NYCTh 3T0 HOCAYIKHT HaM ypo-
KOM. 31iech BHOBb, U Aaxe B Gouiblieli CTenent, HaKONHAOChH Or-
POMHOe YHCNI0 NapPajloKCOB, OTKPLITHIX SKeNepHMeHTAIbHEIM Ty~
TeM, H HX HHKaK He yJaBalioch PaspelliiTh Ha OCHOBAHMH }z}(,
H3BECTHBIX 3aKOHOB. [leslo 6bUIO He B ToM, 4To Ham He xsém};ne
3HaHMi, a B TOM, YTO WX GHLIO CHHILKOM MHOTO. Bhi "f’eﬂcxaaﬁ‘i'
BaeTe, 4TO JI0JKNO NPOHCXOANTE OLHO, @ Ha CaMOM Jiesie TIPOHC-
XOJMT CORCeM Aipyroe. J1Ba pasubix mymn Ghiui BhiGpanbt [Lpe
g::g:ggglm ).y TI;%T(;;EHH yrazan ocHOBHOe nanpasJienue, u Teii-

» 2P @BIINM, YTO HYXKHO HCCJAEHOBATH TONBKO
TO, YTO MOXeT ObiThb H3MEpeHO. JTH JIBa COBEPLIEHHO Pasiuy-
HBIX (PHAOCOPCKHX NOAXONA MPHBENH B KOHIE KOHLOB K OAHOMY
OTKPBITHIO. i -

B camoe nociefiHee BpeMsi B CBA3H € OTKPRITHEM y¥Ke YNOMs-
HYTBHIX MHOIO 33KOHOB Ca6BIX BaanMozelicTBHi1 (pacnal HelTpo-
HA Ha NPOTOH, 3/EKTPOH H aHTHHEHTPHHO, O KOTOPEHIX JalleKo
ellle He BCE M3BECTHO) BOIHMKJa COBCEM apyrast cutyauns. Ha
5TOT pa3 HaM NPOCTO He XBATal0 3HAHWM W JOTajKH CTPOHIHCE
numb o Buje ypapuennit. Ho Tenepb ocobeniylo TPyAHOCTH
NpeicTaBAsAIO0 TO, UTO BCe SKCNepHMeNTE OKa3alHeh HENpaBHIb:
HBIMH. A Kak MOXHO yraaaTh NpaBHJIbHbli OTBET, e/t KaX bl
TeopeTUYeCKHil pesy/bTaT PacKOAHTCS © skcnepumentoM? Jlas
TOro uToGH yTBEPXaTh, UTO SKCNEepPHMEHT HeBeper, TpebyeTcH
HeMalioe My»KecTBO.

Cefiuac y nac HeT NapajioKcoB, MO Kpafinefi Mepe Ha Tep-
sbiii parasiy. Tlpasna, y Hac eCTb 5TH GeCKOHEUlOCTH, KOTOPhIE
BBIE3AIOT HAPY»Ky NpH NOMLITKe OGheAHHHTh BCE 3aKOHDI B €/~
Hoe 1esioe, Ho JIOIH TaK HaGuau pyKy Ha TOM, Kak NpsiTath BeCk
Mycop ToJl KOBep, YTO NOpOi HauHHaeT KasaTCil, Oy1TO 3TO He
TaK yxK cepbesto. Kak u npexze, 10, YTO Mbl OTKPELIH BCE STH
yaCTUIbl, HH O YeM He TOBOPHT KpoMe TOro, 4To HallH SHaRH:
HenoJHbl. §1 yBepeH, uTo B (PM3HKEe HCTOpHS HE NOBTOPHTCI,
KaK 5TO BHJHO H3 YKe IpHBENeHHBIX NPUMepPOB, W BOT TOUEMY.
Jhio6as cXxeMa THila <HLLATe 33KOHB! CHMMETPHHY, HJIH «3anHLINTE
pce, UTO Dbl 3HaeTe, B MaTeMaTHyecKoH (opme», WM «yra-
jafiTe ypasueHusi» ceflyac yXe BCeM 13BECTHA, M TaKHUMH cXe-

#) Speun  lpeguurep (1887—1961) — aBcTpuicKuil (u3nK-TeO-
peruk, copmectno ¢ [lonem Hupaxom nonyuwsiunit HoGeresckylo npe-
Mui0 no (usnke 3a 1933 1.
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MaMH BCe BpeMsl NbiTaloTcsi nosib3oBathest. ECM BB 3acTpsiam,
OTBET He MokeT GLITh NoJyYen O ORHOH W3 3THX CXeM MOTOMY,
yTO Npekjie BCEro BH NONPoGOBaNH HCNOML30BATH UMEHHO HX.
Kaxnwii pas Hy»k o uckaTh HOBHE nyTh. Kaneti pas, koraa
o6pasyeTcsl BJIMTENbHLI 3aTOp, KOTa HaKanJHBaeTCs! CHLIKOM
MHOTO HEpelleHHLIX 3anay, 3TO NPOHCXONUT NOTOMY, YTO MEI
NoNb3YeMCs! TeMH JKe MeTolaMH, KOTOPHIMH NOJIb30BANHCH PaHb-
we. HoByio xe cxemy, HOBoe OTKPBITHE HYXKHO HCKATh COBCEM
Ha ApyroM nymi. Tak 4To OT HCTOPHH HAYKH He CleNyeT XIaTh
0co00i NOMOLILH.

Xo0yy OCTaHOBHTHCS! Tellepb KOPOTKO Ha upee I'efizeHbepra,
COPNIaCHO KOTOPOi He HYMHO TOBOPHTH O TeM, YTO BCE PAaBHO
Heslb3A HaMepuTh. Jlesio B ToM, 910 06 STOM TOAKYIOT MHOTHE,
No-HACTORAIEMYy He MOHHMas CMBIC.1a 3Toro yTeepxneHus. Ero
MO2KHO HHTepNpeTHpoBaTh ChenylouwrM o6pasoM: Bauld Teope-
THYECKUe NOCTPOEHHHA MM OTKDHITHS! NOMKHEL GBHITH TAKHMH,
yToOBl BHIBOIBI M3 HUX MOXHO OBWIO CPaBHHBaTb C pesy.ibTa-
TaMM SKCNepHMEHTa, T. e. YToObl H3 HHX He NoJNyYHJIoch, YTO
«ONHH TYK PaBHSIETCH TPEM HyKaM», NpHYeM HUKTO He 3HaeT,
YTO TAKOE 3TH CaMble TYK H HyK. $ICHO, 4TO TaK Jiesio He NoHIeT,
Ho ecsii TeopeTuYeckue Pe3yJLTATH MOXHO CPaBHHTL € SKCIe-
pUMEHTOM, TO 5TO Bee, YTO HaM TpeGoBasoch. JTO BOBCE He 3Ha-
UHT, 9TO BALUM TYKH M HYKH He MOTYT NOSIBJISITHCS B NEPBOHA-
YaNbHOH runorese. Bbl ModkeTe BNHXHYTH B Ballly THNOTE3Y
CKOJBKO YTOMHO XJiaMa NPH YCJOBHH, YTO €€ GJeNCTBHS MOXKHO
6yJleT CPaBHHTb C Pe3yJIbTaTaMH SKCIEPHMEeHTOB. A 3T0 He BCeM
JI0 KOHII@ NOHAITHO. HacTo NPHXORUTCS CNEILATE XaJo6E Ha To,
YTO MBI COBEpPLIEHHO HeobOCHOBAHHO pacmpocTpanseM Ha chepy
aTOMHOI (PM3MKH Hallld NPencTaBlieHusl O YacTHLaX, TPaeKTo-
pusix u T. 0. Ho Bexkb 310 cOBCEM He TakK, B Nopo6GHOI 3KcnaH-
CHH HEeT HMYero HeoGOCHOBaHHOrO. MEI mpocTo 06s3aHBl, MBI
BHIHYH(IEHE! PACNIPOCTPAHSTL BCE TO, YTO MBI YK€ 3HAEM, Ha
Kak MoXHo §ofee lHpoKHe 06J1acTH, BEIXOAUTE 32 Npeleikl y2Ke
nocturuyroro. Onacro? Jla. Henanexxno? Ila. Ho Benb a10
e/ HCTBEHHHI NyTh mporpecca. XoTA STOT NyTh HESICEH, TOJILKO
HA HeM HayKa OKasblBaeTtcsl MJIonoTBOpHoH. Bepb Hayka npu-
HOCHT NOMB3Y TONBLKO TOTJI2, KOTHA FOBOPHT BaM o ellle HeroCTaB-
JIEHHBIX 3KcnepuMenTax. OHa HHKOMY He HYXKHa, €C/M NO3BO-
JSIET CYAUTH JIHIObL O TOM, YTO H3BECTHO M3 ONEITa, YTO TOJLKO
yto npousoumno. Iostomy Bcerna HeoGXONHMO PACHPOCTPAHSITE
HJIEH 33 PaMKH TOro, Ha YeM OHn y2ke onpo6GoBaHbl. Hanpumep,
3aKOH BCEMHPHOTO TSIFOTEHHMsl, KOTOpBIH 6bU1 NpHAYMaH IJs
oOBSICHeHH S ABHXKeRus naaner, Opwn 61 Gecnionesel, ecyy OB
Hetoton npocto ckasan: «Tenepb A 3Halo, Kak BenyT cebs nia-
HeTblY,— W HE CYHTa] Obl cebsi BIpaBe NPUMEHSITH €r0 K CHIaM
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nputskeHust JIyHel 3emael, a ero nocAenoBaTeNy — Npeano-
Narath: «A MoXeT GHiTh, H raflaKTHKH YIEPXUBAIOTCH CHAAMH
TAroTeHHs». Mel gomxnbl npoGoBaTh Takve ujed. KoHeuro,
MOXHO cKa3aThb: «Korna nepexomuius K MaciitabaM ranakiuk,
MOXHO OXXHMJIaTh Yero yrojiHo, NOCKOJLKY ME HHYero of 3ToM He
3Haem». Bepno, Ho Takoe orpanuuenie—sTo KoHell Hayke, Ceii-
e e e
- LeqH ke NpeloNoXKuTh, Y10
HX [I0BeJIeHHe LeJHKOM O0bsICHSIETCH Y3Ke H3BECTHBIMA 3aKOHaMI,
:?:)((J)IZ ;:{[:)egggﬁomeﬂue Gyner KOHKPeTHHIM H ONpejie/ienHbiM, H
€pPUMEHTANILHO ONPOBEPrHYTh. ['UnoTesk nMeHHO
TaKOro poja, BNOJHe onpene/eHHble H JIerKO CDABHUMBIE ¢ K-
crepHMeHTOM, MBI i uuieM. Ha caMom jiefie, Bee USBECTHOE Ham
O MOBEJICHHH TaJlakKTHK Ha CerofHsILHHI nelb He onpoBepra-
€T, TO-BHIMMOMY, NPeanoJoXKeHHs, CHEJAHHONO HAMM Bhille.

Moo npusecTi emie ogun npuvep, eute Gosee HHTepecHsI
1 BakHbii. CaMoil NJIOZOTBOPHOH MBICHIBIO, CHIIBHEE BCErO CTH-
MyJupyoweil nporpecc B GHONOTHH, SBASETCH, NMO-BHIAHMOMY,
NPEenoNoXeHne O TOM, YTO BCe, YTO JeNaloT XKHBOTHBlE, jlena-
10T aTOMBI, 9TO B JKHBOH NPHPOIE BCe PesynbTaT KakhX-To (u-
3HYECKHX W XHMHUYECKHX NPOLECCOB, a CBEPX 9TOM0 HHUEro Her.
KoHeuHO, Beeria MokHo cKa3aTh: «Kornia nepeXoiniilb K XK1BOH
npHpofe, Bce BoaMmkHo». Ho e/ BEI BCTaleTe Ha TaKyIO TOU-
Ky 3peH#si, Bbl HUKOTLA He TOfiMeTe 3aKOHOB MRUBOH NPUPOAKL
[MousTHO, OYeHb TPYJHO NOBEPHTh, YTO H3BHBAIOULHECS Wynalb-
12 OCBMHHOPa — 3TO JIMIllb HMFpa ATOMOB, MOAYHHSIOLHXCH
y3BecTHEIM 3aKoHaM (u3nku. Ho ecin ucclieloBaTh TaKOe JIBH-
JKeHue, HoJb3ysich NOROGHON IHNOTE30H, TO OKA3BIBAETCs, HTO
MBI MOYKEM JIOBOJILHO TOYHO YranblBaTh ero XapakTep. A TeM ca-
MEM MBI noGHBaeMcs 6OJBIIOrO Nporpecca.

B jorankax HeT HHYEro HeHay4HOro, XOTSl MHOTHE He 3aHH-
MalomHecsl naykoll H AyMaloT, 4To 3T0 Tak. HecKoabKo Jet
HA34J MHe NPUILICCh Pa3roBAPHBATH € OJIHHM AHJETAHTOM O Je-
TAIOIMUX TAPETKAX: NOCKOJIBKY 51 yueHEli, sl NO/MEH 3HaTb O
JIeTAIOMUX TapelKaX BCio noxHorotHyiol 5 oOBsiCHAN eMy, 4TO
He JlyMalo, 4ToObl NETajolue Tape/Kh JeHCTBHTENbHO CYILeCT-
BOBaM. D70 BOMYTHJO Moero cobecennika. «Paspe cyulecTso-
paHKe JeTAIHX TapeJoK HeBoaMoXKHO? Passe Bbl Moxere 10~
Ka3aTh, YTO 3TO HEBO3MOMHOP» — FOPSUHJICSH OH. «Her,— otBe-
yalo s1,— JOKa3aTh 3T0r0 5 He Mory. [lpocto 3To oueHb MaJo-
peposiTHor.— «Ho paccyXnath Tak COBepLIEHNO HeHayuHo,—
NPONO/aJ HACTYNaTh MOH ONNOHEHT,— ecliH BBl HE MOXeETe
NOKa3aTh, UTO 3TO HEBO3MOXHO, KaK Xe MOMCHO NO3BOUTL Ce-
Ge roBopuTb, YTO 3T0 ManoseposiTHo?» Ho 3TO M ecTh caMblit
HayuHBIH cnocol paccyaenuit. Hayka roBopaT Kak pas o ToM,
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4To GoNee U YTO MEHee BepOSITHO, a He IOKa3bBaeT KaX(Ibli pas,
4TO BO3MOXKHO, a 4To Her. Ecam 6w 51 XoTen BBHICKasaTbesi 6o-
Jlee onpejiesieHHO, TO MHe HyxHo Oblo 6bl cKa3aTh Tak: «Bunn-
Te JH, Ha OCHOBAHWM CBOMX NpelCTaBJeHHit 06 OKpyKaloiuieM
Hac MHpe 5l CYMTAI0, 4TO coobUIeHN O NeTAIOWUX TapenKkax -
JISIIOTCSE CKOpee pesyJsibTATOM H3BeCcTHOH HpPpPanuoHalbHOCTH
MBILJIEHUST JKuTeNell Halllell MlaHeTsl, YeM HeH3BECTHBIX pa-
HHOHANLHBIX YCHJWH MBCAALMX CYULECTB G JAPYTHX MJIaHET.
Ilpocro nepBoe H3 npepnooxeHudl ropasno Gollee npasnono-
JiobHO, H Bee TYT. 3To MPOCTO Xopollasi FHIoTesa. A MH Beeria
CTapaemcsl NpHAYMaTb CaMOe mpaBaononobHoe ofbsicHeHHE, He
3a06biBas IPH 5TOM O TOM, YTO €/l OHO BAPYT OKaKercsi Herof-
HbIM, HaM NPUJIETCS! 3aHSITLCH HCCIENOBAHHEM APYTHX BO3MOM-
HOCTeH.

Ho kak yrajgaTe, 9TO HY’KHO COXpPaHsiTh, a8 9eM MOXHO H MO~
epTBOBaTh? ¥ HAC CTONLKO NPEKPACHHIX NPHHINIIOB H H3BECT-
HBIX (PAKTOB — H BCe-TAKH ¥ HAC He CXOAATCH KOHLE € KOHIA-
Mu. To MBI BHOBb NoayuyaeM GeckoHeuHo Gonblule 3HAYEHHE, TO
Hatle obbACHeHHe OKA3LIBATCA HeNoJHBIM — 9er0-To HeloCTa-
er. MHorma 370 3HAUHT, YTO HaM HYKHO PacCTaThCH ¢ KaKoii-1o
uneeit. [lo kpaiiHell Mepe B NPOLIOM BCerfia OKas3bIBANOCh, YTO
J7151 TOro YTOOB! BHIHTH M3 aHAJNOrHYHOTO 3aTPYAHERHA, NMPUXO-
JUANIOCh TIOXEPTEOBATh KAKHM-TO DIYOOKO YKOPEeHHBIUHMCSH
npejcTaBieHneM. Beck Bonpoc Kak pas W cBOAMTCS K TOMy, 4TO
COXpaBuTh, a YTo orbpocuth. Ecnu noxepTroBaTh cpasy BeeM,
TO 5TO 3dBEJIET HAC CJAMLIKOM JajeKo, H Y Hae NpakTHYeCKH Hu-
yero He OCTaHeTcs 1Jisl paGoThl. B KOHLie KOHIIOB, 3aKOH COXpa-
HeHHsl SHePTHH Kaercsi pasyMHBIM, OH ynoGeH, H MHe He Xo-
Tesiock G5 ¢ HEM paccTaThest. s Toro 4tobbl yrajark, 4To co-
XpannTh ¥ 470 OTOpOCHTH, TpelyeTca Hemanoe mMactepetso. [o-
npasjie TOBOpSA, # BNOJHE AONYCKalo, 4T0 [ell0 3[eCh TONbKO B
yraye, HO BHIIJISIMT Bee MMEHHO TaK, Kak eclH Okl AJisl STOro
Tpe6oBasioch GoJbIIOS MacTePCTBO.

AMDauTYnB BeposiTHOCTEH BRIFASAAT OYEHB CTPAHHO, H O
NepBoro B3TJIsila Bbl COBEPIIEHHO YBEPEHHI, YTO3Ta HOBASI TEO-
pus GesycnosHO Hedlena, Ho Bce, 4T0 MOXKHO BHIBECTH H3 Npen-
CTABJIEHHS O KBAHTOBOMEXAHHHYECKHX aMNJMTYAaX BeposiTHO-
eTH, KaK 6Bl CTpaHHO 3TO NPeJCTaB/ieHHe HU BRITJIAAE/O0, OKashl-
BaeTCsl BEPHBIM, H TaK HA NpPOTAXKEHHH Bcell TEOPUH CTPaHHBIX
yacthl, Ha Bee 100 %. Iostomy s He jyMalo, 4TO KOrJ@ Mbl
OTKpPOEeM 3aKOHbl BHYTpPeHHell CTPYKTYPhHl Hallero MHpa, 3TH
NpeCTABNEHHs] OKaXyTCA HenpaBuJbHBIMH Mue Kaetcs,
YTO 3Ta 4YacTh (M3HKM NPaBHJIbHA, HO §l TONBKO BHICKA3LIBAIO
Npeano/oXKeHHe, 5 PacCKa3blBald BaM, KakK # CTPOK JOTAfKH.
B To e BpeMa TeopHs, COIMIacHO KOTOPOH NPOCTPAHCTBO
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HETPEPEIBHO, MHE KaMeTCs HeBEPHOH, NOTOMY 4TO OHA MPHBO-
JHT K 6eCKOHEYHO OOJLIIHM BeJHYHHAM 1 IPYIUM TPYHOCTSIM.
Kpowme 1oro, ona He naer oTeeta Ha Bonpoc o ToM, vem onpeje-
JISIOTCS! pasMepH! Beex wacTHil. S cuiibHO nogospesaro, uTo npo-
CTbIE MPEACTABIIEHHS TOMETPHH, PACIPOCTpateHHble Ha OYeHb
MaJleHbKHe YYaCTKH NpocTpaHcTBa, HeBepHH. I'oBOps 3710, #,
KOHEuHo, BCero /b NpoGHBalo Gpellis & obueM 3RaHu (u3U-
KH, HHYEro He roBops O TOM, KaK ee sajienath. Ecau 68 5 sto
CMOF, TO $i 33KOHYU/ Ol JIGKIIHIO HOBBIM 32KOHOM.
Hekotopble, ykaswiBas Ha NpoTHBOpeYnBOCTH NPHHIHNOB
$usuku, FOBOPAT, 4TO CYLUECTBYET TONBKO ORHH BHYTpPEHHE He-
NpOTHBEOPEUHBLIl MUD, a 1IOSTOMY €cili Mbl coBepen Bee mpii-
LML BMecTe 1 GyfieM BLINHCIATH BCe 04eHb H 04eHb TO4HO, T0
CMOMeM He TO/bKO BLIBECTH BCe HACTOSHINE MPHHIMNELL, HO H
OGHAPYHHTE, YTO 9TO €ANHCTBENHLIE NPHIIKITE, KOTOPhE MoryT
CYLECTBOBATL NPH TOM YCNOBHM, 9TO BCE JONXKHO OCTABATLCH
BHYTpeHIie HENpOTHBOpeYHBEIM. Mue Taroii 3aMax Kaxcercs
C/HIIKOM GonbiiiM, Mue Kaxeres, STO BCe paBHO, UTO «BRISTED
cobakoii, nepyka ee 3a XBOCT. 51 nymalo, a0 HeOGXOLUMO npH-
HSITh CYIECTBOBAHHE HEKOTOPLIX Beuleii,— He Bcex 50 ¢ nuu-
HHM YACTHI, HO HECKOJBKHX MaleHhKHX YacTHIL BPOe JIEKTPa-
Ha ¥ T. n.,— a 3areM BepOosITHO, OKAXKETCH, HUTO BCH Haﬁmonae-
Masl CJI0#HOCTE YCTPOHCTBa HAlLEro MHPa sABJsieTCA €CTECTBEH-
HbIM CIEACTBHEM 5T0ro (akTa H CNPaBelJIHBOCTH Olpeie/IEHHBIX
npununnos. M s He aymarw, 410 BCE STO MOXKHO NOJIYuHTE H3
OJIHHX paccyJieHHH ¥ BHYTpeHHeil HeNnpOTHBOPEe4YHBOCTH.
pyras crosuian nepejl HaMH 3ajaya CBs3aHA C HaNHAHEM
cnabuix cummerpnii. CyllecTBOBaHHe TAKHX CHMMETDHH BpoOze
YTBEPIKJEHHs, YTO HEAITPOH K (IPOTOH COBEPIIEHHO OJMHAKOBHI,
33 MCKJIIOYEHHEM HX 3JEeKTPHYECKHX CBOHCTB, UMM 9TO NPHHUMI
3epKalbHOTO OTOOpaXeHHs BepeH BCIOLY, KPOMe PeakuhH Ofi-
HOro THNa, BCe 3TO OUYEHb NOCAAHO. Kazanoch 5bi, Bee CHMMGT‘
pHYHO, HO Ha caMoM jiesie He 10 KoHua. [o sTomy Bonpocy cefi-
yaC CyUlecTBYIOT iBe pa3JinuHbie Touky 3penns. Onna yTBep-
Jaer, 4To Ha caMom Jnelie BCe IPOCTo, 4YTO Ha CcaMoOM Jefie BCe
CHMMETPHYHO H 4YTO BCe J1eli0o B HeOONbIIHX OCJ0XMHEHHSIX, He-
MHOTO HapyLIAOWKX 1AealbHylo cuMMerpuio. [lpyras wkona,
y KOTOpOH BCEro ONiH TOC/eAOBaTe/Ib,— 3TO #, He corjiacha
C STHM M BEPMT, YTO BCe OYeHb C/IOXHO M 4TO NPOCTOTa JOCTH-
raeTcs JIHIb Yepes CIoKHOCTh. JIpeBHHe rpeKH CYHTANH, 4TO
NJIaHEeTH ABHKYTCS 00 KPYroBuM opGHTaM. Ha camom ke nese
sTH OpuTH snannTuueckie. OHH He HiealbHO CHMMETPHUHBI,
HO OHeHb MaJIO OTJIHHAKOTCH OT OKPYXHOCTEH. Bosunkaer pon-
poc, a noYeMy OHH CHMMETPHYHB! TOJLKO npnﬁ.r!.nmem:o? [oye-
My OHH T4K Mall0 OTIHYaloTes OT orpyXKHocTell? H3-aa monro-
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BpPeMeHHOIo 1 O4YeHb CJAOMKHOro s(pdexTa NPUAHBIOrO TPEHHs —
370 OueHb cioxHas Teopusi. QueHb MoXeT GHITh, 4TO B ryGiHe
IyLil NPHPOAA COBePIlleHHO HeCHMMeTPHYHA, HO B XHTpOCHe-
TEHHAX pPeaNbHOCTH OHA HayHHAaeT BHTAHeTh MNOYTH CHMMEeT-
pHYHOMH, W 3JJUNCH HAYHHAIOT MOXOANTL Ha OKpyXHocTH. Bor
BaM H Apyrasi BOSMOXHocTh. Ho HUKTO He 3HaeT oTBeTa HaBep-
HfIKa, BCe 5TO NPOCTO HOTAIKH.

[Npennonoxum, yto uMetotcsi ABe Teopun A ® B, cosep-
IIEHHO pa3JiHYHble C NCHXONOIHYeCKOH TOYKH 3pends, NocT-
POeHHble Ha COBEPIUEHHO PAsHBIX DPHHLHNAX H T. 4., HO TaKie,
q9TO Bee BEITEKaloLile M3 HHX CJAEACTBHA B TOYHOCTH ONHHEKO-
BHl H CcOBRajaior ¢ 3kcnepumentoM. Hrak, y Hac ects lpe ru-
NoTeab!, KOTophie NoHayally 8By4aT COBCeM NO-pasHoMy, HO BCE
BEIBOJIBl 13 KOTOPBIX OKa3bBAIOTCS OJMHAKOBBIMH (3TO OGBMHO
HETPYJHO MOKa3aTh MaTeMaTHyecKH, JOKa3aB, YTO JIOrHKa Teo-
puii A u B Bcerna NPHBOIMT K ONMHAKOBLIM pesy/ibTaTaM).
IlpepnonoxuM, 4TO TaKue nBe TEOPHM CYLIECTBYIOT, H 3a1aiumM
cebe BONpOC, Ha KaKOM e OCHOBAHWHM Mbl OTHAJHM MpeanouTe-
Hile oxHol u3 HuX. Hayka sToro He 3Haer, Tak Kak KaXpas M3
HHX COTVIacyeTcA ¢ 3KCNePHMeHTOM B OIHHAaKOBOH CTeneHHu.
[NosTomy aBe TeoplH, OCHOBBIBalOIHeCs, BO3MOMXHO, Ha raybo-
KO PasJHYHBIX OPHHUMNEX, MOrYT OLITH ¢ MaTeMaTHiYeCKoH Tou-
KH 3peHHs HIEHTHYHBIMH, H He CYIeCTBYeT HayuyHOro MeToua
BRISICHEHH S, KakKas H3 HHX BepHa.

OpHako ¢ NCHXONOTHYECKOH TOUKM 3peHis ofe STH TeopHH
MOryT GHTb COBEPLIEHHO He PaBHOUEHHBIMU JI5I YrajlbiBaHHA
HOBHIX TeOpHii: Bellb OHH NOCTPOEHL! COBCEM Ha pasueix (ynaa-
menTax. Haxops nns Teopud MecTo B ONpellelieHo# cXeme M0-
HATHH, BBl MO#€Te BAPYr PasryiafieTb, 9T0 31ech TpelyeT Hime-
nenusi. Hanpumep, B Teopuu A 4TO-TO roBOPHTCA O 9EM-TO, 4 PBL
ckaxkere: «BoT 3T0 Hy»HO H3MeHHTbY. Ho BHSICHITE, 4TO HYXHO
H3MeHHTh B JPYrol TeOpHH IS TOro, YTo0bI NPHETH K SKBHUBA-
JIEHTHOMY pesyJbTary, MoXeT GHTb OueHb CJOXKHLIM, H JOAY-
MaThCsi 10 3TOr0, MoXeT GbITh, COBCEM He npocto. JIpyrumu cno-
BaMH, NpeapnoJjaraeMoe HaMeHeHHe MOMKeT OBITb CoOBEPLIEHHO
€CTeCTBEHHBIM /151 OJXHOH TEOPHH H CTOMb e HeeCTeCTBeHHBIM
JU1sl APYTOi, XOTA jio Hero oHH OBbLTH aGCOMIOTHO TOMIeCTBeH-
Hel. BoT nouemy, yuuTeBEas 0CHX0JOTHIO Hay4HOTO TBOPYeCTBa,
MBI ZIOMDKHEl [TOMHHTB O BCEX 3THX TeopPHSIX H BOT MNOYEMY Ka-
QB IpUIHYHBL (PH3NK-TEOPETUK 3HaeT L1ecThb HJH ceMb Teope-
THYECKHX OGOCHOBaHHH ONHHX ¥ TeX e (PU3HYeCKHX (PaKTOB.
On 3Haetr, 4TO OHM 3KBUBAJIEHTHB U YTO HHKTO H HHUKOrIa He
CMOMeT pelliiTh, OCTARAACH HA STOM X<e ypOBHe, KaKasl M3 3THX
Teopuii BepHa, HO OH TIOMHHT O HHX BCeX, Hajesich, 4TO STO NoA=
CKaXeT eMy pasHble HueH Aasi OyayLiuX Aora/ioK.
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A s10 HanomuHaer mue ele 06 ofHOM BOnpoce, O TOM, 9YTo
COBCEM HesHAWHTeJIbHEIE NONpPaBKH K TEOPUH MOTYT N0Tpe6oBaTh
PANHKAILHOM TIepeCTPOHKH TOHATHI W NpencTaBJennii, Jexa-
Wwux B ee ocHose. Hanpumep, npencrasnenns HuoTona o npo-
CTPAHCTBE M BPEMEHH NPEKPACHO COrNIACOBAJIHCE ¢ SKCTIEPUMEeH-
TOM, HO 7151 TOT0, YT00B! IPABHJILHO OGBACHHTS JIBHMKERHE nJ1a-
Hetbl MepKypuii, a 0HO efiBa 3aMeTHO OTIMYANOCH OF TOTO, YTO
fiallydaock no Teopu Hblotoha, notpeSopamick Konoceas-
Hble H3MeHeHUs! B XapakTepe sceli TEOPHH. Hpnqnna 3T0ro Kpo-
€TCsl B TOM, YTO 3aKoHH HeioToHa 6BUIH BechMa IIPOCTEI, BechMa
COBEPLICHHEL i JlaBalli BIIONHe OnpefieNieHHEE peaysibTatsl, s
TOro HTOOH NOCTPOHTE TEOPHIO, KOTOpasi BHoCHMIa 6Bl enBa 3a-
METHBIE LIONPABKH, e HyKHO GBLIO TNOJIHOCTBIO H3MEHHTD. Pop-
MYJIHPYs! HOBLIH 3aKOH, He/b3si BBECTH HEHJeaNbHOCTH B lije-
47IbHYIO CXeMy: Hy2KHa COBEPLUEHHO HOBAf Hiea/ibHas Teopyisl.
Botnovemy Tak Benuka pasnuua B uiocodun teopin PpaBHTa-
LK JfiHTelHa B TeOPHH BCEMHPHOro TsiroTenusi HploTona,

Y7o e Takoe HieiiHoe 0GOCHOBaHHE (PHIHUECKOI TEOPHH?
Ha camom jiete 510 npocto noBKHii crioco6 GHCTPO AenaTh Bbi-
BOjL. PunocodcKas WK, KaK ee eile HHOTAa HasblBAIOT, HLEOMNO-
rudecKasi WHTEpNpETallis 3aKOHa SBJIRETCH JHILb CHocoGoM,
NO3BOJMOLIHM AepPXKaTbk 9TOT 3dKOH B FOJNOEE B ?H,H,e, NPpHroa-
noM JJisi OHICTPOro OTTankiBaHUA €ro CJenCTBHA. I-Ierﬁompme
rosopsaT (M OHM NpaBbl B C.yyae, HanpuMep, ypasHenu# Maxc-
seasia): «bpockTe BH Bay Quiocoduio, Bee 3TH Balily (FOKyCH,
a Jyuule yrajpiBaliTe-Ka NpaBW/bHbBe YypaBHeHHs. 3anaua
JQHlIE B TOM, YTOOLl BRYUCSITE OTBETHl, COTJacylollHecH ¢ 3K-
CHepHMEHTOM, H eC/IH JI/1s 3TOro y Bac eCTh ypaBHEHHS, HeT HH-
KaKoll HYKAbl B (punocoduu, MHTepIpeTanly UaH JIOOBX Apy-
rHX CJIOBax». 310, KOHEYHO, XOPULIO B TOM CMBICHe, YTO, 3aHH-
Masfich OIHAMY Y PABHEHHSIMH, Bbl CBOGOAHbI OT TIPEAPACCYAKOB i
BaM Jierye oTrajkiBath HenssecTnoe. Ho, ¢ npyro#l cropomwl,
MOMeT OhTh, HMeHHO (hunocodus noMoraer BaM CTPOUTDB JOraji-
KU. 3Jiech TPYAHO CleiaTh OKOHYaTeLHEIN BHOOP.

[Nycth Te, KTO HAacTaHBaeT Ha TOM, YTO eAWHCTBEHHO BaXKHEIM
siBJIsieTesl JKlb COTJIACHE TEOPHH H SKCNEepPHMEHTa, NPeCTaBAT
ceGe pasroBop MEJy acTPOHOMOM 3 TleMeHH Malisi i ero cTy-
nentom. Maiia ymenn c NOPa3HTeNbHOH TOYHOCTHIO NPeJICKa3bi-
BaTh, HaNpUMep, BpeMs 3aTMeHHil, NoJioXKeHue Ha HeGe JIyHHI,
Benepsl v apyrux nnaxer. Bee sto jenanock npu noMowd apudg-
smeTukH. OHU NOJACUMTEIBANN ONpefie/ieHHOE YMCAO, BRIUNTAIH
13 Hero IPyroe U T. A. ¥ HHX He 6blN0 HU Majedlliero npeicTas-
JieHns! 0 BpatleHuH HebGecHbIX Tesi. OHH NPOCTO 3HANH, KAK BbI-
YUCASATE BPEMSI CIEAYIOLEro 3aTMEHHS! WJH BPeMs DOOJHOJMY-
HUA B T. I, Tak BOT, NpecTaBbie cele, YTO K HalleMy aCTPOHO-
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MY NpUXOXHT MOJIOZOH ue/loBeK M FOBOPHUT: «Bor YTo MHe npH-
1710 B ToNI0BY . MoXeT 6BITh, BCe 5TO BEPTHTCH, MOXKET, 3TO IAPLL
U3 KaMH$l WK YTO-HUGYAb B 5TOM poOJie, H HX JBHXEHHEe MOXHO
pacCUHTHIBATH COBCEM HHaye, He NPOCTO, KaK BPeMsi X MOsIBle~
HHSl Ha HeOe».— «Xopollo,— OTBeYaeT €My ACTPOHOM,— a ¢
KaKOH TOUYHOCTHIO STO NO3BOJHT HaM NpencKasblBaTh 3aTMe-
Husi®» — «Jlo sTOrO 51 ellle He NOLIE/»,— FOBOPHT MOJIOOH
venopeK. «Ily, a MBI MOXeM BHYHCASITE 3aTMEHHS TOYHEE Te-
6s1,— OTBeuaeT eMy acTPOHOM,— TaK YTO He CTOHT JaJjibilie BO-
3UTBCA C TBOMMH HIefAMH, Benh MaTeMatuyeckasi TeopHs, ouYe-
BHHO, Nyume». M npakTuyecku Kaxblii pas, Korna y Koro-Hu-
6ynb MOSIBNSETCS CBe:Kasi HAesl CeronHs W OH TOBOPHT: «A Mo-
MeT ObITh, BCE MPOUCXONHT BOT TaK», €My CIeliaT BO3Pa3uTh:
«A Kakoe pelleHHe TaKoH-TO M TaKoH-TO 3ajauli y Bac TOrJd no-
anyunTesi?y — «Hy, 1o storo s elle He notien»,— clenyeT OT-
BeT. «A MBI ye NPOJABHHYJHCE TOpasfo fajblue U NoJyuaemM
oYeHb TOYHBE OTBeTED. Kak BHMM, Helerkasi 3agaya pelluTh,
CTOHT MM He CTOMT 33lyMBIBATHCS Hall TEM, YTO KPOETCs 32 Ha-
IUHMH TeopH SIMH.

Eme ozmu meton paboTel, KOHeYHO, COCTOMT B BBILYMEIBa-
HHH HOBEIX NPHHLHKNIOB. B Teopus rpaButannu DiHWTeRH cBepX
BCEX OCTAJIbHBIX MPHHUMIOB NMPHAYMa NPHHIHKI, OCHOBAHHBI
Ha Hjiee, YTO CUIBL BCErNia NPONOPLHOHANBHE MaccaM, OH zora-
Jlajics, UTO €CJH BHl CHIWTE B PA3rOHAIONIEMCSH aBToMOOuIe, TO
BBl He CMOXeTe OTJIHYHTH CBOE COCTOSIHHE OT TOro, B KOTOPOM
BH OKa3asuch Obl B moje TsxecTH. Jlo6aBHB 3TOT nocheiHui
NpHHLMI KO BCEM OCTAJbHBIM, OH CMOr DPaBHJLHO yrajath
ypaBHeHHs] TPaBHTALHOHHOTO MO,

$1 nokasan BaM HeCKOJLKO Pa3/IMyHbLIX NyTeil HOBLIX OTKpHI-
muit. Xotenock 65l Teriephb CAeAATh HECKOALKO AONONNHTENBHBIX
3aMeyaHHH OTHOCHTENBLHO HX KOHEYHHIX pesyJbTatoB. [pewxne
BCEro, 4T0 JKe y Hac MoJyvyaeTcsl nocje Torg, Kak Bce KOHYEHO
¥ MBI MOCTPOMJIH HEKOTOPYIO MaTeMaTHUeCKYIO TeOpHIO, NO3BO-
SO0 NpPEeACKashiBaTh pesyJbTaThl 3KcnepuMenTos? Bor
TYT-TO H HawkHatoTcsi uyneca. Jast Toro wrobbi pewmth, 4To
NPOH3OHZET ¢ aTOMOM, MBI COCTABJIsieM MpaBHlla CO 3HAUKAMH,
HapHCOBaHMBLIMH Ha OymMare, BBOAHM HX B MailliHYy, B KOTOPOIT
HMEIOTCSI MepeKJIouaTeN, BKJI0YaIOIHecs! HAK BLIKJI0YalolHe-
cfl KaKHM-TO CNOXHEIM 06pa3oM, a pe3ynbraT IOBOPHT HaM o
TOM, YTO LOJI2KHO NPOK30iTH ¢ aToMoM! Ecnu Gbl 3aKOHEL, N0 Ko~
TOpPbIM BKJIOHAIOTCS W BHIKJIOUAIOTCS BCe 5TH NepeKJiouaTelH,
6L KaKOM-TO MOJIENIBIO aTOMA, €clii 6b! MEl CUHTANH, YTO B aTO~
Me ecTh aHaJOTHYHEIE NepeK/oyaTeny, s 6bl cKasal, YTo sl ewe
fo/1ee WK MeHee OHHMAI0, B 9eM TyT neso. MHe nuyHo KameT-
Csl upe3BHYAN0 YAHBHUTENbHLIM, YTO NPOTHO3HPOBATh MOKIO,
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rorapacs MTeMTING, T . 1pocTo crenys ompeen
» HE ] HHKaKOro OTHOLIEHHS K TOMY, YTO fpo-
HCXOIMT B IEHCTBUTE/ILHOCTH. BKIioveHHe 1 BHIK/OueHHe Me-
e e s v e
OnHH 13 caMbix B C/ILHOCTH WPOUCXOMHT B MPHpOXe.
A HbIX MOMEHTOB B 3TOH MOC/IE[OBATENb-
HOCTH «J0rafka — BLIYHC/IEHHe CeNCTBHI — cpaBHeHHe ¢ pe-
3YNILTATaMH SKCMEpHMEHTOBY 3aKJIOYACTCS B TOM, 4TOOBI snagb
FJie BB npaBbl. O6 9ToM MOXHO JLOragblBaThesi TOPA3/O PaHbme'
4E€M PpaccunTanbl BCe cllencTsus. McTuHy MoxHo ysHath 1o
;Ilgl?: Tg:ge It H3AIECTBY. Halle Beero yswath, Npasuibha Batia
BHAHO Henpapuaibua, Ecay B YDCMUTLCS. I M, (R0 S EHAC RN
B 1M1a3a (1o Kpafixneﬁ'me aM NoBesno, Sto EPasY OHBCREIGE
P€ €C/IH Y BAC €CTh OnHIT), TaK Kak yallle
BCEro NPHXOHTCS He CTONBKO J0BaBlsiTh, CKONBKO OTGPAcH-
BaTh. Bawa norazka, B cymiiocTd, COCTOHT B TOM, YTO HEYTO —
ouenb npocroe. Ecan Bbl He BHjIMTe cpasy e, YTO 9T0 HEBEpHO,
H eC/ll TaK OKasblBaeTcs Mpolle, YeM paHblle,— 3HAYHT, 370
sepho. Ilpapna, npocThie TeopuH npensiaralor ¥ HeoNbITHbIE
JoaH HaK Bezynepkuble panTasephl, HO 34eCh Cpasy SICHO, 4TO
OHH HEBEpHBI, TaK HTO 3TO B cueT He HIeT. .llpyrne e, Hanpu-
Mep HEOfLITHBIE CTYJEHTHI, BLICKasbIBAlOT OYEHb C/IOMHBIE N0~
rajKu, ¥ UM KaXkeTcsi, YTo BCe NPaBUIbHO, HO # 3HAIO, 4TO 5TO
He Tax, WO0 HCTHH@ BCerza OKashiBaeTcs NPOLle, YeM MOXHO
6uL1o 6Bl IpeanoNoKuTh. UTo HaM AeHCTBHTENBHO HYXKHO, TaK
510 BOODpaX<eHHe, HO BOOOpaXKeHHe B HANEXHOH CMHPHTENb-
Ho#l pyGauwke. Ham HyXHO HaiiTu HOBYIO TO4KY 3peHusl Ha
MHp, KOTOpas NIO/KHA COrfiacoBaThCs €O BCeM, UTO yie M3BECT-
HO, HO KOe B YeM PacXOANTLCH ¢ HalUMMH yCTAHOBHBUIMMHCS
NpeNCTABNEHHAMH, HHaye 570 OYJleT He HHTePecHO. H pacxox-
JIeHHS JIO/DKHBI COOTBETCTBOBATh TOMY, UTO NMPOHCXONHT B NPH-
pone. Ecau Bam ynactesi npujyMath TOUYKY 3peHHs Ha MUD, KO-
TOpasi COIIACYETCs! COBCeM TeM, YTO y2e BhIsSICHEHO, H TPHBOHT
TJIe-TO K APYTHM PEe3y]bTaTaM B COMHHTENbHEIX OONACTSX, BEI
nenaete BeMMKOe oTKphiTHe. HailTu Xe TeopHio, KOTopas Corvia-
CYeTCH C SKCIEPHMEHTOM, Tle CnpaBeiHBOCTb CYLIeCTBYIOMHK
TeOpHH YK€ YCTAHOBJIEHA H B TO <€ BpeMsl IPUBOAHT B IPYTHX
06213cTsX K KaKHM-TO HOBHIM BLIBOJAM, Ja¥e ecili OHH He corNa-
cyloTcsi C Pe3yfibTaTaMH SKCNepHMeHTa, NOYTH HEBOSMOXHO.
Ho Ttonbko noutn. HoBwie upen npupymbleaTh OYEHL TPYAHO.
Jlna storo Tpebyercsi COBePIUEHHO HCKJIOUHTeNbHOE BOOG-
paKeHue.
Y10 e MOMHO CKa3aThb 0 OyaylieM 3TOro yBAeKaTeJbHOro
npuxmoYenus? Ye xke Bee 310 KOHunTes? Mpl yrajbiBaem Bee
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HOBHE H HOBBle 3aKoHEL. CKOMBKO 2ite X GyneT, B KOHUE KOHLOB,
5THX HOBHIX 3aKoHOB? He 3naio. Hekorophie H3 MOHX KoJlier
rOBOPSIT, YTO STOT OCHOBHOH acleKT Halllell HaYKH COXPaHHTCH
Beerna. Ho MHe KaXkeTcs, YTo Tpy/iHO PacCYMTHIBATh Ha HOCTOSH-
HYIO CMEHY CTaporo HOBEIM, CKaXKeM B TeuenHe OaHaliumx
1000 ner. He wmoxer Gbith, uToGbl 3T0 HBHXKEHHE Bliepel Npo-
NOJMANOCH BEYHO H YTOOLI Mbl MOT/IH OTKPHIBATH BCe HOBBIE H
HOBHle 3aKoHEL Benb ecim 6bl 310 6bWIO TaK, TO Ham GLICTpPO
Hapoeno Gbl Bee 570 GecKoHeYHoe Hachoenue sHanuil. Mue Ka-
Mercs, yTo B GyxyiieM npousolieT onHo 3 ABYX. JIn6o Mur y3-
HaeM BCe 3aKOHEI, T. €. Mbl OyneM 3HaTh 10CTaTOYHO 33KOHOB,
uyTo6hl 1eN1aTh Bee HeoOXoJlMble BRIBOAB, a OHH Beerpa OynyT
COTJIACOBATHLCH € SKCIEDHMEHTOM, Ha YeM Hallle JIBHXKeHHe Bre-
pen 3akoHgutesi, JIubo okamKercsi, YTO NPOBOJHTHL HOBHE 3K-
CriepHMeHTHE BCe TpyJIHee W TpyjHee, H BCe JIOPOXKe I HOPOHKe,
TaK uTo MH OyneM 3HaTh 0 99,9% Beex siBaenuil, Ho Beeraa Oy-
JyT Takue $BJeHHS, KOTOpEe TOJBKO YTO OTKPEITH, KOTOpHE
OueHb TPYIHO HaboNaTh H KOTOpPhE PacXopsTcs ¢ CYIleCTBYIO-
IHMH TEOPHSIMH, a KaK TOJbKO BaM yaaioch O0BACHUTE OLHO
W3 HHX, BO3HHKAeT HOBOE, M BeCh 3TOT NMpOUECC CTaHOBHTCS
Bce Gonee MeNleHHBIM M BCe MeHee MHTEPECHEIM. Tak BHIF/If-
JUIT Ipyroii BapuanT Kona. Ho MHe Kakeresi, uTo TaK UJIu HHA-
ye, HO KOHEI[ JoJKeH ObiThb.

Ham HeoOLIKHOBEHHO TOBE3J10, YTO MEI 2KHBEM B BEK, KOTJa
elile MOXKHO JielaTh OTKDPBEITHS. D10 KaK OTKphiTHe AMepHKu,
KOTOPYIO OTKDHIBAIOT pa3 W HaBcerna. Bek, B KOTOpbIH MBI #H-
BEM, 3TO BeK OTKpPHITHH OCHOBHEIX 3aKOHOB NpHPOHBL, H 3TO
BpeMsi yxe HHKOIJa He TIOBTOPHTCH. JT0 yAMBHTE/ILHOE EpPeMs,
BpeM$ BOJIHEHHH W BOCTOPIOB, HO 3TOMY HAacTynHT KoHel. Ko-
HeuHo, B OyayiieM uHTepeck Oynyt coBcem apyruMu. Torpa 6y-
JIyT UHTEPECOBATLCS B32HMMOCEA35IMH MEX Y SBIEHHAMY PA3HEIX
ypOBHe#H — OHOJNOTHYECKHMHE W T. . HJH, €C/IH peub Huer ob
OTKpHITHSIX, HCC/IeJOBAHHEM JIpyTrHX NJaHeT, HO BCe PAaBHO
3T0 He OyJeT TeM e, UTO MHI JieflaeM ceiiuac.

Kpome Toro, B KoHIle KOHLOB HacTYNHT BPEMs, KOTZa Bce
CTaHeT M3BEeCTHEIM HMJH JaJbHeHIUHH MOMCK OKaMeTcsi OyeHb
HYJIHHIM, W TOTRa caMi cobofl 3aMOJKHYT KUNYy4YHe CIophl 1o
OCHOBHBIM BolpocaM ¢uiocobuu (HaNKH 1 HcYesHeT 3abora
0 TIatebHOM O0OCHOBaHMH BCEX TeX NPHHLUMIOB, O KOTOPHIX
Mel GeceoBaly B 3THX Jiekuusix. Hactynur spemsa duiocodos,
KOTOpEIe [0 3TOr0 CTOSJIH B CTOPOHe, NeNias JHUIb BPEMsi OT Bpe-
MEHH KpHTHUECKHe 3amevanus. Torga Ham e yjacresi y»e oT-
TepeTb uX, CKasas: «Ec/i 66l BB OBLIM NpaBHl, HaM YAa/lochk Gbi-
Cpasy OTKPLITh BCe OCTalblible 3aKoHED. Benb Kak TO/NBKO Bee
32KOHBEl CTAHYT M3BECTHEl, OHH CMOrYT TNpPHAYMATb IJ5l HHX
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obbsicnenne. Hanpuvep, Beerza Haxouutesi oOBsicHeHHE Tpex-
MEpHOCTH Hallero Mupa. Benp y nac Bcerc ogiy Mup, H TpynHo
CKa3aTh, B€DHO 3TO OObsICHEHHE HJIH HET, TaK YTO, €CJH Gl e
Obl0 H3BECTHO, HABepPHSIKA HAlW/I0Ch Obl Kakoe-10 ofbsiclielne,
noyeMy 3TH 3aKOHDBI BepHil. Ho 310 ofbscHeHHe y2Ke Heqbasi Gy-
ZeT KPUTHKOBATH 33 TO, YTO OHO He [@aeT HaM NBHIaThCs Jafib-
ie. Hacrynut Bpems: BripoXnenns ujeil, BLIpomkieHie TOro ke
COpTd, KOTOPOe 3HaKoMo reorpady — nepBOOTKPLIBATE/IO, Y3-
HaBlIeMy, YTO MO €ro cfiefaM ABHHYJHCH NOJNYHING TYPHCTOR.
B Haww AHH MBI HCILITHIBAEM PajocTb, OTPOMHYIO PafocTh
OT TOro, YTo MOXKeM NpeABHAETD, Kak OyeT BecTH cebsi NpHpoaa
B HOBLIX, ellle HHKOMY He BelOMBIX YcJOBHSIX. DKCNEPHMEHTE!
H nHopMals 06 onpeneenHoli 06NACTH NOSBOMIOT HAM J0ra-
ARIBATECS, YTO JKe IIPOH30INET B APYTHX, elie HHKeM He Heeneno-
BaHHLIX pafionax. Mexny npounm, sTi f0ragki 04eHb Y44cTo co-
BEPLUEHHO OTJHYHLI OT TOro, YTO Mbl NPHELIKAH HabJoAate, a
JIS TaKnX Joragok TpeGyeTcs CBeT.1ast Fo/IOBa. -
Tax ueM ke MOXKHO OGBSICHHTD TaKyI0 Bo3MOXKHoCTE? Tloue-
My npupoja Mo3BONsieT HaM Mo HaOMONeHHAM 34 onaqﬁ ee ua-
CTBIO [IOFafBIBATLCS O TOM, YTO MPOMCXOAWT noBciony? Kowmeu-
HO, 3TO He HayuHLIi BONpOC; A 1e SHaio, Kakx Ha HEro npamm_:::
HO OTEETHTb, H OTBEYy CTOJb e HeHaYUHO: MHE KaweTcH, npu
yuHa B TOM, 4TO MPHPOAA MpocTa, a MOToMy NPeKpackd.
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