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IIpenuciioBue K mocjiegHeMy aHIVIMIICKOMY
n3nanuio (1920 r.)

B srom HOBOM m3manmm KiaaccmueckKoro Tpaktara Jlxkeiimca Kiepka
MaxkcBe/uta, 0 HadaaX JAWHAMUKA U3MEHEHHs CTPOrO OIPAHUYEHBI THUIIO-
rpadCKUMU ¥ HEMHOTUMH CTHJIUCTHYECKuMU yiaydmenusamu. [lociae mHeko-
TOPBIX TIOMNBITOK IPUIILIOCH MPUATH K 3aKJIUYEHHUIO, YTO BCIKHE JIOIOJIHE-
HUsI TEKCTa, U3MEHWJIM Obl apOMAaT 3TOrO MPOW3BEIEHUs, U OHO IOTEPSLIO
ObI XapaKTepHbIE 4epThl ero aBropa. [loaTomy ObLIM BBEIEHBI JUIITL KPAT-
KUe€ MOACTPOYHbIE MPUMEYaHUs, B OTJINYAE OT KOTOPHIX HEMHOTHE MEPBO-
Ha4YaJbHbIE TTPUMEYAHUsI ABTOPA OTMEYEHBI apaOCKUMU HudpamMu BMECTO
3Be309eK. [IpenMerHbIil yKa3areib ObLI COCTABJIEH 3aHOBO.

Henn3g paccantbiBarh, 1, 663 COMHEHHUs, HE K 9TOMY CTPEMUJICS aBTOD,
49T00BI 00IIee COYMHEHMe, MOA00HOe HACTOSAIIEMY, BOILIO B yHOTpeOseHwe
B Ka4yecTBe y4eOHOIO PYKOBOJICTBA: [Jisi TOH eI HY>KHO ObLIO ObI yie-
JINTH MHOT'O BHUMAaHUs METOJAM CHCTeMaTH4IecKoro pacdera. OmgHAKO, KaK
000CHOBaHHAs CXeMa HbIOTOHOBOH JWHAMUKM, ITOCTEIIEHHO 0000I1aeMas OT
MIPOCTBIX YACTHUI] MATEPUN K (PUINIECKUM CHCTEMAM, HEJOCTYITHBIM JI€TAJIb-
HOMY aHAJIM3y, HAMCAHHAS OJHUM W3 yYIUTEJEHl HAYKH, CO MHOXKECTBOM
MHTEPECHBIX TOYEK 3PEHMs, KHUXKKA 9Ta JOJKHA COXPAHUTH CBOE BJIUSHIUE,
HECMOTPS JaKe Ha TO, YTO HEKOTOPbIE YaCTH W3JIOXKEHUsI BEKTOPHOTO HC-
YUCJIEHUsI MOT'YT B HACTOsIIIIEe BPeMsl IMOKA3aThCsl HECKOJIBKO abCTPAKTHBI-
Mu. Byzem HagesThCst, YTO HEMHOTME KPUTHYECKUE TIPUMEYAHUs U CChLIKA
Ha NPUJIOKEHUs OyIyT COMEHCTBOBATD PACIIMPEHUIO ITOIO BJIMSHHUSA.

M310keHre OCHOBHBIX HAYAJ JIUHAMUKE OBLIO, OJHAKO, PACIIUPEHO B
HaIpaBJeHnu COOCTBEHHOIO IyTH aBTOPa BKJOUeHueM ryapbl «O06 ypaBHe-
HUSIX JBUXKEHUsI CBA3aHHONW CHCTEMBI» M3 BTOPOI'O TOMA «DJIEKTPUIECTBA
U Mar"erusmas. 3a paspelieHre BOCIOJb30BaThCs ITOM TJIABOW M3JATen
BBIPAsKaIOT CBOIO OiaromapHocTh Kiapenmonckoit Tunorpadgun Oxcedopa-
CKOI'O yHUBEDPCUTETA.

13 tex ke coobpaxkeHuil ObLIu caejaHbl 1Ba mgobapjienus. OmHO U3
HUX W3JIaraeT MPWHIUI OTHOCUTEILHOCTH IBUKEHMS, [TOJIYYUBIIANA HEIAB-
HO OI'POMHOE 3HA4YeHHe BO MHOIHUX O0JIACTAX (DU3UKH, IIyTEM, BECbMa OT-



10 IIpeducaosue % nocaednemy anzaudckomy uzdanuro (1920 r.)

JINYHBIM OT IyTH aBTopa. JIpyroe cTpeMuTcs pa3BuTh AAJbHEHINNe 010~
JKeHUsI TPUHITUITA, HAMMEHBIIErO AeWCTBUsI, KOTOPBIi OKOHYATEIBLHO yTBEP-
JIAJICS KaK HEOOXOAMMOe CBA3YIOIIee HAYaI0 MEXKIY PA3JIUIHBIMUA 00JIacTsI-
MU TEOPETUIECKON (HU3UKH.

Konewno, 3Tu MpuIoKeHUsT TPYIHEE MJIs ITE€HWs, 9€M OCTATbHBIE Ta-
CTH KHWUTH, HO OHU OYIyT CIAYXKWTH [JIsI HEe JIOTIOJTHEHUEM, MPEICTaBIIss
AHAJIUTUIECKYIO CTOPOHY IWHAMHUKH, OMHUPAsCh HA KOTOPYIO OHA U CTPe-
MHUTCs CTaTh TOYHBIM (DYHIAMEHTOM I BCell HATYpaJbHON (duaocodun.

Penakrop cumraer noaroM BBIPA3UTh CBOIO IpU3HATETHHOCTH Kewm-
OPUIKCKOM yHUBEPCUTETCKOM Tunorpadun, u B ocobernnoctu x. B. ITucy
(J.B.Peace) 3a momMolp 1 BHUMAaHUE B U3IAHUN KHUTH.

Lorc. Jlapmop
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Buorpaduydeckasi cripaBka

oicetime Kaepx Maxceean pomunca B Dauubypre B 1831 roay u
ObLT enUHCTBEHHBIM ChIHOM Jloicona Kaepra Maxceeanra uz Inenmapa, 6siu3
Hanpbertu, — dpamuibHOro uMeHus Ha oro-3anaue llormananm, KoTopoe
chlH U yHacienoBadi. Ilocie pannero obydenusi jgomMa U B D IUHOYPTCKOM
yuuBepcurere o B 1850 roay mepernien B Kembpumxk, cuadana B [lerepxo-
y3 (Peterhouse), a 3arem B Tpunurn Komremxk. Ha maremarndaeckoM k-
3aMeHe Ha MOoYeTHbIe HArpaabl 1854 roga mepByio Harpaay noayqun Payc
(E. J. Routh), BriociencTBun npenogasaTenb MATEMATAKA M TPEBOCXOIHBII
uccaenoBaresb, a Makceesns ObLIT BTOPBIM; BCKOPE 3a T€M OHU ObLIH IIPH-
3HAHBI PABHBIMU HA KOHKypce Ha CMHUTOBCKYIO IPEMHUIO.
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Maxceean 6611 pobeccopom HaTypasibHOM dusocobun B Dbepiaune
or 1856 no 1860 roma u B Jlommone, B King’s College, or 1860 mo 1865
rojia, a 3areM yJajuics B [JIeHS9p Ha MIeCTh JieT, B MPOJIOIKEHHEe KOTO-
PbIX B €ro ymMe CO3peJsiu, 683 COMHEHNd, IIJIOAOTBOPHbIC NAEH W BBLJIUJINUCH B
6omee cucremarudeckue dpopmbl. B 1871 romay ero ybeaniu BO3BPATUTHCH
Ha XKUTEJIbCTBO B KeMOpuK u B3ATh Ha cebs /1710 OPraHU3aIldd HOBOM
Kssenguiickoii jtaboparopun. Ho uepe3 HEKOTOpoe BpeMs €ro 3710pOBbe
HCIOPTUJIOCH, U OH yMep B 1879 roxy B Bo3pacte 48 jer.

Hayunas cnaBa Makceeana B TedeHHe €ro >KU3HU MOAIEPKUBAIACH
IJIABHBIM 00Pa30M OpPUTAHCKMME TeOpeTUKaMu (DU3MKH, B OCOOEHHOCTH
Kembpumxckoit mkomoit. Ho ¢ Tex mop, kKak [eabvMm204by TPEANPUHIT B
1870 rony usydeHue ero TeOpPUU IEKTPUUECKOIO JefCTBUA U CBETA U MOJ-
BEPrHYJI ee 0OCYK/IEHUIO B MHOTOYUCJIEHHBIX CEPhe3HbIX paboTax, BHUMA-
HUe, yIeJsIBIIeeCs 3arpaHuIeil ero Mpou3BeIeHUsIM, IIOCTOSTHHO BO3PACTAJIO
A0 TeX IIOP, IIOKa OH HE CTaJl, KaK U B AHI‘JII/II/I, NPpU3HAHHBIM aBTOPUTETOM
B obstacTu PU3UKH.

B nacrosimee Bpems, o BceoOIieMy mpusHanuio, ugen Maxceenna, Kak
MATEMaTUIECKOrO MHTEPIPETATOPA ¥ MPOJOKaTesss Papades, CANTAIOTCS
BeJIUYaNIITUM JOCTU?KEHHEM B HallleM IIO3HaHUN 3aKOHOB (l)PIBI/I‘{eCKOFO MH-
pa, JoCcTUrHyThIM cO Bpemenu Horomona. Kak u 'y @apades, ero riyboxue
HCCJIEZIOBAHUS TIPUPO/IBI COUETAIICH C IIYDOKUM PEJIMTHO3HBIM 6J1aroroBe-
nuem K Heil. Cm. L. Campbell and W. Garnett «The life of J. C. Mazwell»
(Macmillian, 1882). «Treatise on FElectricity and Magnetism» n « Theory
of Heat» coCTaBJISIOT BasKHEHIIyI0 dacThb ero TpyaoB. Ero «Scientific
Papers» 6putn n3manbl KeMOpHIKCKON yHHBEPCUTETCKOM TUnorpadueit B
AByX Oosibliux ToMax. MHOro BayKHBIX muceM Makceeana coOaep:KaTcs B
«Memoir and Scientific Correspondence of Sir George Stokess, Cambridge,
1904.

[TpuiokeHHbIIl K KHUT'e XapaKTEPHbIH MOPTPET BOCIPOU3BEIECH, OBITH
MOKET, B IIEpPBBIil pa3, ¢ (pororpaduyueckoil KAPTOUYKHA BU3UTHOTO (popMaTa,
CHSITOM, BEPOSATHO, BO BPEMs JIOHJIOHCKOT'O TIEPUOIA.

Lotc. JTapmop



IIpenucioBue (1877 r.)

DusznyecKre HayKu, KOTOPbIE BIJIOTH 10 KOHIA BOCEMHA/IIIATOTO CTOJIE-
THS 3aHUMAJIUCh UCKJIIOYNTENBHO PA3Pa0OTKOM KOHIENINN SBJIEHUN IIPU-
POJIbl, KaK pe3yJibTaTa CUJI, JeUCTBYIOIINX MKy TeJaMu, HbIHE YCIEeIIHO
BCTYIIUJIH B CJIEAYIONIY IO (Da3y pa3BUTHs, — B KOTOPOM SHEPTHUA MATEPUAITb-
HOI CHCTEMBI PACCMATPUBAETCS KAK BEJIMUUHA, ONpeesisieMast KoHurypa-
npeil U IBUKEHUEM STOI CHCTeMbI, ¥ B KOTOPOU MOHSATUS KOHMUTYpaLWH,
JIBU2KEHUST U CUJIBI ODOOIIEHBI /10 KPARHEro Ipe/iesa, JOMycKaeMoro ux du-
3UYECKUMU ONPEIeJIeHUAMU.

O3HAKOMUTHCS C ITMMH OCHOBHBIMHU MOHATHSIMHU, UCCIEI0BATH UX CO
BCEX CTOPOH M IPUYUYUTHCA BECTU TeUEHUE MBICJIH 110 PYCJIy CTPOTUX JUHA-
MUYECKUX PACCYKIEHHUI JTOJIZKHO OBITH OCHOBHOM 3a/a4eii BCIKOr0, U3y dar-
1011ero (pU3uUECKue HAYKU.

Hmxkecnemyromee n3ioxKeHne OCHOB y4YeHWS O MATEPUU U JIBUKEHUH
HY?KHO TO9TOMY pPACCMaTPUBATH KAaK BBEJIEHHE B U3yUeHHE (DU3MIECKUX
HayK BOOOIIIE.

Aemop



Y. HuBen
2Ku3Hb 1 Hay4YHasd J1edTeJIbHOCTh
J>x. K. Makcsesutal

Buorpacdus Kiepka Makcsenna Obuia Hanucana mnpodeccopamu
JI. Kemntestom (Lewis Campbell) u V. Faprerrom (Wm. Garnett) ¢ takum
MaCTEPCTBOM U JIIOOOBBIO, ITO BPSII JIU K HEM MOKHO ITO-HUOYIb T00ABUTh.
ITosTomy cocraBieHre HOBOrO MOAPOOHOTO YKU3HEOUCAHUS BHITISIENIO ObI
camonaesaHHoi monbiTKoi. Ho B TO ke BpeMmst MeMOpHAIbHOE U3JAHUE CO-
yuHeHuit Makcsesia He MOXKeT 000#iTHCh 6e3 X0oTsi ObI HErJIoro oYepka ero
JKU3HU U TPYIOB. 3/IeCh MBI BKPATIE PACCKAYKEM TJIABHBIE COOBITHS YKH3-
menuoro mytu Kiepka Makcsesia, OTCbLIast YuTaTesis, JKeJIaoIIero y3HaTh
OIPOOHOCTH MJIN MOCTUYb COIUAIBHBIE KOPDHU €r0 XapaKTepa, K YIIOMsIHY-
roit kaure Kemnbesnna u 'aprerta.

Ixkeitme Kiepk Makcesesur npoucxoauin or Knepkos (Clerks) uz Ilenu-
kBuka (Penicuick) B rpadcrse Munnornan (Midlothian), xopomio n3sect-
HOIO MIOTJIAHJICKOTO POJA, UCTOPUsT KOTOPOTO MPOCIEKMBAETCA 10 16-T0
cronmerus. IlepBblit OapoHeT 3aceman B MIOTJIAHACKOM mapjiamenTe. Ero
cTapIiuil ChIH, YesIoBeK 00pa3oBanHblii, 6bl1 Baponom Kaszuaueiictsa Ilor-
nauauu. B 6osee nosauue spemena Txxon Kuepk Duaunckuit (John Clerk
of Eldin), npunagexasiuuii K TOMy Ke POJLY, CIUTAICS u306peTaTesieM HO-
BOrO CIIOCODA TTPOJIOMa, BPAKECKOM JIMHUKM KOpabJieil B MOPCKOM 000, TOTO
€aMoro MaHeBpa, ¢ TOMOIIbLI0 Koroporo jopa Poauau (Rodney) oxepxxan mo-
6eny Has dpanmy3amu B cpaxkenun 1792 roga. Crenyrommuit Ixxon Kiepk,
CBIH MOPCKOTO TaKTHKA, ObLI XUTPOYMHBIM 3aKOHHHKOM U CTAJl BIIOCJIE-
crun Jlopaom Ceccuonnoro Cysa. OH ObLI 3HAMEHUT B DIMHOYPre CBOUM
KUBBIM U CapKaCTUYECKUM OCTPOYMHUEM.

Orom repost Hamrero odepka 6wu1 JI2k0H, 6par capa Jxopmka Kiep-
ka u3 Ilenukpuka (Sir George Clerk of Penicuick). ®amunnio Makcsesn
(Maxwell) on puHsiI, IOy YKMB B HACTAEACTBO nMeHue B Kupkaabpairumpe
(Kirkcudbrightshire), Bouieniuee B pox Kiepkos yepes 6pak ¢ muce Makc-
Besut. Henb3si cka3arb, 4To OH 00J1aajl SHEPTUed U IesTeJIbHBIM yMOM,
BEIAyIUMMU K ycrexy u oramausM. Ckopee OH ObL1 GECIIEYHBIM, HO IMPO-
HUIATEIbHBIM U YMHBIM 9€JI0BEKOM, OTJIMYATEIbHBIMU XapPaKTEPUCTUKAMHI

1B nepesoge M. JI. JIeBuna.



2Kusno u nayunas deameavrnocms Jowc. K. Makcseana 15

KOTOPOro OBbLIN TOTHAST HCKPEHHOCTDb ¥ NPeIebHAs OJ1aroKenaTebHOCTD.
IIpoceemieHublit HHTEPEC K MEXaHUYIECKUM YCTPONCTBAM W HAYIHBIM 3aHsI-
THSIM COYETAJIUCh B HEM C MPAKTUYIECKHUM CKJIaI0M yMma. [lo okonuanun
YHUBEPCUTETA OH TMOCBATHUJI Ce6ﬂ IOPUCIIPYJAEHIIUNU U BCTYIIWJI B MIOTJIAHI-
CKYI0 KOJIIeruio aaBokaTos. Ho, mo-suaumomy, He 1OCTUT OOJIBIIIOrO YCIIeXa,
Ha 3ToM momnpuire. Bo BeskoM citydae, CIOKONHAs XKU3Hb B JepeBHe ObLia
HACTOJIBKO TIPUBJIEKATEIbHA U JJIsI €r0 YKEeHbI, U JJIsi Her0 CaMoro, 4To OH
C JIETKOCTBIO PACIIPOCTHIIICS C aJBOKATCKOM Kapbepoil. 2Kena ero @pemnces,
noub Pobepra Kes (Robert Cay) uz Ceseproro Yapabrona B HoprymbGep-
senge (Northumberland), omindanacs 34paBbiM CMBICJOM U PEIIUTEIbHBIM
XapaKTepOoM.

JlepeBeHCKMiT JTOM, /i€ OHH MOCETUIUCH, ocTasuB Dauubypr (Edin-
burgh), 6eu1 moctpoen B umenun Ixxona Kiepka Makcpemia 1o ero co6-
crBenHOMY poekTy. Jlom sror, nosmyuusuiuii ums Linenseitp (Glenlair), 6wt
OKPY2KEH KPACUBOI MECTHOCTDHIO, IJIABHBIM OYaPOBAHUEM KOTOPO# ObLIN BO-
et peku Ypp (Urr) ¢ ee cKaJauCThIMKU U JIECHBIMU DeperaMu.

Jxeitme ponuiicst 13 uions 1831 roma B 9auHbOypre, HO OOJIbIIAs 9aCTh
ero merctBa npoiia B [enmneiipe. 37ech B MpeaecTHON U 370pOBoit obcTa-
HOBKE€ MaJIbIIII CTaJl BBIHOCJIUBBIM M CMEJIBIM MAJIbYUKOM. XOTH HE CJIUIII-
KOM OXOYHH O KHWI, OH BBIKA3bIBAJ 33JATKH OyIyIIeil TyXOBHON CHUJIbI,
MIPOSIBJISBIIIECS B CTPEMJICHUM TOCTHUYb NMPUYIUHBL M CBI3H OKPYKAOIINX
siBjieHnii. BriocsieicTBum, KOT/1a OH y2Ke TPOCTIABUJICS, CTAJIN BCIIOMUHATD,
9TO BOITPOCHI, 33aBaEMbIe PEOEHKOM, OTJIHIAIUCH TJ1yDOKOMbBICTIEHHOCTDIO,
HEOOBIYHOM /IS €10 BO3PACTA.

Hecsru jiet ot poay Jxkeiimc, yxKe MOTepsBIHii MaTh, ObLT OTBE3EH B
DauHOYPr, MO TPUCMOTP POJICTBEHHUKOB, C T€M YTOOBI OH MOT' YUUTHCS B
Duubyprekoit akagemun. B nmoBectBoBanuu npodeccopa Kemnbesna, ko-
TOPBIA ObLT OJHOKAITHUKOM MakcBesiia B IIKOJIE, a TIOTOM OJIU3KUM JIPyTOM
¥ TIOCTOSTHHBIM KOPPECIIOHIEHTOM, JAHO MPEKPACHOE ONKMCAHUE €ro IIKOJIb-
HBIX JieT. MaJiblin — oTer| My »KYruHbI, U Te, KOMY TI0B€3JI0 3HATH B3POCIOrO
MakcBesuia, JIEFKO YBUISIT 3HAKOMOE B KEMITOE/IJIOBCKOM [TOPTPETE MAJILIH-
Ka, IePeCTyIHBIIEro MOPOr IMKOJBL: TOMOTKAHAs OJIEXK/Ia — CKopee yI00-
Hasl, YeM MOJHAs; JE€PEBEHCKUE OOOPOTHI peyur U 3a0aBHO MPUUYIIUBA,
OJHaKO 4aCTO C IOMOPOM, MaHe€pa BbIpazKaTb CBOU MBIC/IH; U3yMJICHHE IIPDU
IIepBOIi BCTpeve CO IMIKOJAbHOW PYTHUHOW U CIApTAHCKAA BBIIEPXKKA BO Bpe-
Ms1 OyPCAIKUX MCIBITAHWI, BHIMAIAONIMNX HA JOII0 HOBUYKA. A 3aTeM OHU
OIIEHSAT, HACKOJIBKO BEPEH ITOT PUCYHOK MAJBIUKA, IMPUBBIKAIOIIETO K HO-
BOMY OKDY?KEHUIO U OBICTPO 3aHSBIIErO TO MECTO B IIKOJIE, HA KOTOPOE eMy
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JlaeT MpaBO MOIIb yMa, B TO BpeMsI KaK €ro M30bITOYHAS IHEPTUsT HAXO-
JIAT BBIXOJ B M3TOTOBJIEHUN MEXaHUIECKUX YCTPONCTB, B T€OMETPUIECKHUX
MMOCTPOEHUSIX, B YTEHUH U JIaKe B MOIBITKAX HAOUTDH PYKY B COYNHEHUN HaJI-
JaJ, B MUCbMaxX K OTILY, IIEJPO U3YKPAIIEHHBIX I'POTECKHBIMU PUCYHKAMU
U POCIIUCHIO TIOJIEH.

OO cOObITHE, OTHOCAINEECs] K MIKOJILHOMY BPEMEHH, CJIEIYeT OTMe-
TUTH 0COD0 — M300PETEeHNe MEXaHUYECKOrO CII0CODa MOCTPOEHUsI HEKOTO-
pBIX KjaccoB oBasioB. Onucanme 3Toro crocoba ObLIO HAIEYATAHO B TPY-
nmax auubypreckoro Koposesckoro ObiecTBa — neppasi paboTa B HACTO-
smem cobpanun. OHa Obuta gosioxkena OOHIECTBY 3HAMEHUTHIM TTPOdec-
copom JIxkeiimcom Popbeom (James Forbes), koropsiii ¢ camoro nadasa
nposiBJIslI HHTEpecC K yenexam Maxkcsesuia. IIpodeccop Tar (Tait), apyroi
€ro OJIHOKAIITHUK, 3aMeYaeT, YTO KO BpEMEHN HANUCAHUS CTAThU 00 OBAJIax
MaxcBesut 6bu1 00y4eH Juib ajarebpe u HavaTkaMm EBkinaa.

B 1847 romy Makcsenn mocrynui B OAMHOYPICKUN yHUBEPCUTET
u npoyumics Tam tpu roza. Ou noceman gekuun Kemnanpa (Kelland)
no maremaruke, ®opbca mo HarypasbHOit dunocodun (dbusuke), I'pero-
pu (Gregory) mo xumuu, cspa ¥.Tlamunprona (Sir W.Hamilton) mo ywm-
creennoit dunocodpuu (Mental Philosophy), Buncona (Cristopher North
Wilson) no dunocodun upascrsennoctu (Moral Philosophy). Jlekuuu capa
V. l'aMuapTOHA OCTABUJIM B HEM IIyOOKHI OTIIEYATOK, CTUMYJIHPOBAB JIIO-
060OBb K Da3MBIILIEHUsIM, K 9eMy y Hero Bcerja Obuia CKJIOHHOCTH. Ogi-
HaKO, KaK 1 CJIeJ0BaJIO OXKMWIATh, JIbBUHAA OOJIA €r0 IIPUBA3aHHOCTHU 0-
crajack npodeccopy HarypasibHoit dpusocodun. Oranyasuuit Popbca dH-
Ty3Ha3M €CTECTBEHHO BJIOXHOBJISLJI IOHBIX ¥ PEBHOCTHBIX IIOCJIE0BATEICH,
BO30Y?K1aJl YYyBCTBO JIMYHOM MPUYACTHOCTH. A cam mpodeccop HUCIBITHI-
BaJ 0cobbIii maTEpec K MakcBe/uty 1 MpegocTaBul eMy HeOObIYHYIO TOT/a
NPUBUJIETHIO PAbOTATh HA CBOEH ammnaparype.

Brumarenbroe urenne crarbu MakcBesta 06 yIpyrux TBEPIbIX Teslax,
OTHOCHAIIEHCS KaK pa3 K 3TOMY BPEMEHH, MO3BOJISIET YCTAHOBUTH CYTh €ro
epPBOil SKCIIEPUMEHTAJILHOM pPaboThl B 3101 crarbe JaHO onmcaHue HEKO-
TOPBIX IKCIEPUMEHTOB, UMEIOIINX IIeJbI0 TMPOBEPKY BBIBOJOB €0 TEOPUHU
OPHUMEHUTEJIbHO K OIITUKE. TOJI‘{KOM K U3yYE€HUIO 3TOI'O BOIIPOCA NOCJIY 2KWUJI,
O-BUAMMOMY, caedyomuii ciay4daii. Bvecre co ceoum nsineit Txonom Keem
Maxkcsesut nocerun Yunbsama Hukosst (William Nicol), uzobperaress mo-
JAPU3AUUOHHON MPU3MBbI, HOCAIIEH ero uMs, KOTOPBII MOKa3aJl €My IIBETa
HEOTIYIIEHHOTO CTEKJIa B IMOJIsIpUCKOIe. D10 nobyauiao Makcsesia uzy-
YUTH 3aKOHBI TOJISPU30BAHHOIO CBETA, U COOPYAUTDH CBOHM I'PYOBI MOIsIPUC-
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KOII, B KOTOPOM MOJIIPU3ATOPOM ¥ AHAJMU3ATOPOM OBLIN MPOCTHIE CTEKJISTH-
Hble orpakaresnun. C IOMOIIBIO 3TOI0 UHCTPYMEHTA OH IMOJYYUHJI IIBETHHIE
MIOJIOCHI OT HEOTIYIIEHHOI'O CTEKJA, MepeHeC UX aKBaPEJbHBIMU KPAaCKaMu
na Oymary u mocsias Hukomio. Ilpustao 3HaTH, 9YTO 3TH MEPBBIE OHOIIE-
CKH€ OIBITHhI OBLIN TEIIo omobpeHsl Hukomem: oH 0OOAPHI U TOPAI0BAI
MakcBeuta, MOCJIaB eMy B MOJAPOK Mapy CBOUX IPU3M.

CraTbsi, 0 KOTOPOIi 1JIa pedb, Ha3bIBajach: «O PABHOBECHM yIIPYIHUX
TBep/bIx Teay. OHa ObLaa goioXKeHa Ha 3acenannu IauHOyprcekoro Kopo-
sesckoro O6mecTBa B 1850 rogy u sBUIACh TpeTbel Mo cuery paboToMH
Maxkcsesuta, nipeacrasiernoit O6mecrsy. [Tepsoit — B 1846 roay — Obuia
y2Ke yIoMsiHyTas crarbs 06 oBanax. Bropas, npeacrasiennas B 1849 romy
Kemnanmom, HazpiBasiach « Teopus KaTsmmuxcs KPUBBIX».

ODTHU JOCTUKEHUS AEBATHAIIATAIETHETO IOHONIN C OYEBUIHOCTHIO CBU-
JIETeJIbCTBOBAJIA M O €0 PEJIKOW OPUTHHAJIHHOCTH, U O HEOOBIYANHON SHEP-
IUU B TIPEoIoJIeHrH TPy aHocTei. OIHAKO CBOWCTBEHHASI €My COCPEIOTOYEH-
HOCTBH TIPOSIBIJIACH ¥ B CTPEMJIEHUH K ofuHOYecTBY. OTCI0a 1 0COGEHHOCTD
ero peun u nosenenusi. OH ObLI 3aCTEHYNB W CAEPKAH C HE3HAKOMBIMU,
€ro BBICKA3bIBAHUSA YACTO KA3AJUCh TEMHBIMU W 110 CMBICIY, U 1O CIIOCODY
BBIDAYKEHWS M3-32 HEOXKUIAHHBIX U OT/JAJIEHHBIX HaMeKoB. OONMTe/ IbHbIH
B Jylie u jaxe JoOsAmuil ObITh HA JIIOJAX, OH Ka3aJiCsl CAEPyKAHHBIM U
ckpbITHBIM. Kemnibesut xkaseet, uto npedbiBanre Makcsenna B KemOpumxke
HE HAYaJIOCh paHbIle, KOO TaM €My He yIaJ0Ch ObI H30€KaTh TOBCEIHEBHOTO
obrenus ¢ soabmu. Ho Torga o, morepsiB BO3MOXKHOCTH paboTaTh Ha all-
naparype npodeccopa @opbca, JTUMIICT ObI, MOXKET OBIThH, CAMOIl BarKHOM
YaCTU CBOET'O HAYYIHOIO BOCIHTAHUS.

Ilonavany mnpemmonarasoch, 4ro MakcBess1 TORJAET 1O CTOMAM OT-
11a-3/IBOKATA, HO OY€Hb CKOPO CTAJIO SICHO, YTO €ro MHTEPECYeT TONHKO Hay-
ka. I[loaromy B KoHIIE KOHIIOB ObLT BhiOpan KemOpumk, u B okTsiope 1850 ro-
na ITurepxayc (Peterhouse) cran mectom npebsiBanust Makcsesia. Ogaako
BCero amiib Ha oquH Muxaitios tpumectp (Michaelmas Term): 14 nekabpst
Toro ke roga oH nepesesics B Tpunnru-komtemx (Trinity College).

Ero moaroroBka K KeMOPHIKCKOMY KYPCY, KOHEYHO, CHJIBHO OTJINYa-
JIach OT ODBIYHOI; B MEPBOE BpeMs He ObLIO YKECTKOT'O IJIaHa y4ueObl, U OH
MTOCTUTAJI HAYKY IO CBOEil BOJIe, OCTaBJisis cebe BOBMOXKHOCTH IPEIaBATh-
ca u apyruM 3aHaTusM. OH He ObLI OXOTHUKOM — 0OJjiee TOro, Tak Ha3bl-
BaeMbIil CIIOPT BCErJa BBI3bIBAJ y HErO OTBpAIEHHUE, HO CEJbCKUil 0bpa3
JKU3HM eMy odeHb Hpasuyicsa. OH XOpOIIO e3Uj BepXoM U riaBaj. Kewm-
nOeJIJT PACCKA3bIBAET, C KAKUM KapOM OH NEKJaMUpOBaJ cTuxu Bepnca o
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TOM, KaK BJOXHOBEHME HACTUTAET M03TA, KOI/Ia OH DECIEIbHO, 110 BOJIE TIPH-
XOTH GPOAMT BJIOJIb Oeperos pytubs. M3 3T0ro pacckasa BHUIHO, UTO OBLIO
caMbIM OOIBLIIUM HacaaxKaenueM a1 Makcsesna. Ho on He TONBKO JIr001II
mo33uto. [IpuBogumbie KeMnbeaoM OTphIBKE €ro CTUXOB ybOeKIaroT, 9To
Maxkcsest cam 6611 mo3ToM. OHAKO OH SICHO MOHUMAJI, YTO €r0 UCTUHHOE
MpU3BaHUe — HAyKa, U OTHOCWJICS K CBOMM CTHXOTBOPHBIM OIIBITAM, KaK K
npocroit 3abase. [IpejanHOCTh HAayKe, y2Ke MOOIIPEHHAs TEPBLIMU YCIIeXa-
MU, CKJIOHHOCTD Pa3MBbIILIATh HaT (DHIIIOCO(DCKIME BOIIPOCAMU U IPUBA3AH-
HOCTBb K aHIVIMHCKOHN CJIOBECHOCTH, B NEPBYIO Odepenb K aHIVIMACKON 103-
31U, — BCE 3TO, 3aJIO2KEHHOE B MHTEJIJICKT y,Z[HBHTeJIbHOI;'I MOIIYA XU YUCTOTHI,
U SIBUJIOCH, MOYXKHO CKa3aTh, MEPBUYHBIM 3aIacoM, ¢ KOTOpbiM Makcpesut
Ha4YaJ CBOIO KeMOPH/IKCKYIO Kapbepy. Kpome Toro, on 0bLT I1OCTATOYHO
U pa3HOOOPA3HO HAYUTAH B HAYKE, O YeM CBUAECTEJILCTBYIOT yHOMSHYTHIE
BbIIe cTaThu i dauHOyprekoro Koposesckoro Obiecrsa. O npuses ¢
coboit, kak 3amerms mpodeccop TaT, Kydy 3HaHMIA, TPOCTO HEIMIOMEPHYIO
AJIgd CTOJIb MOJIOOOT'O Y€JIOBEKa, HO UX 6eCHOpH,ﬂ,O‘{HOCTb OPUBOJHNJIA B Y2KaC
€ro MeTOJIMYHOr0 HACTABHUKA.

B crynenueckoit kapbepe Makcseiia He ObLIO HUYEro 0cobo mpuMeda-
TEJIbHOI'O. CO6CTB€HHbIe Pa3MbIIIJIEHUA U IIOUCKHU €MY IIPUIIJIOCH OTJIO?KUTH
B CTOPOHY paJy cucTeMaTudeckoil yuedbl. Ho yM ero HeyKJIOHHO co3peBaut
qutst Oynymux TpyaoB. Cpeau Tex, ¢ KeM CBOJUJIO €ro KayKI0IHEBHO T0JIO-
JKeHne CTyaeHTa TpuHUTH-KOJLIeaKa, OB caMble IpKHe 1 00pa30BaAHHbBIE
MOJIOZbIEC JIIOOW YHUBEPCHUTETA. B CepJeIHOM TOBapHIIECTBE CTOJIa CTUIICH-
JIMATOB TPHIIEJICH KO IBOpY MsArkuii iomop MakcBesuta, a B 6ostee n3bpaH-
HoM Kiy6e AmocTosioB, CO3JAHHOM [IJIsi B3AUMHOTO COBEPIIEHCTBOBAHWS,
OH HaIlleJI MECTO, TJe ero JII0OOBb K Pa3MBIILJIEHHSM MOTJIA IIPOSIBUTHCS B
COYMHEHMAX O IMpeaMeTrax, JIeXKAIUX 3a MPEIeaMi OObIYHOIO YHUBEPCH-
TeTCKOro kypca. Pabora Ha 3TMMU COUnHEHUIMU O€3 COMHEHUS 3aI0KUIIA
OCHOBY TOH JINTEPATYPHON 3aKOHYEHHOCTU CTUJA, KOTOpadA CTOJb Xapak-
TepHa JJisd BCeX HaydHbIx nucanuii Makcsesta. Ero 6uorpadsr cobpaim
BBIJIEPXKKHU U3 ITUX COUMHEHUI Ha pa3Hble TeMbl. OHU NMPUMEYATETbHBI U
[JIyOMHO#M MBICJIN, ¥ MHOTA BCTPEUYAIOIIMMUCS STUTPAMMAME, TIOJTHBIMU XO-
JIOIHOTO U CApPKACTUYECKOT'O yMa.

Bce 310 mo3BOISIET HAM TIOJIATATH, YTO IIPU BCEH CBOEI 3aCTEHYMBOCTH
Makcgest 3uas cebe neny. ToMmy moaTBepKIeHHE — pPacCKa3 MOKOWHOIO
macrepa TpuauTH-KO/TEMKa HokTOopa Tomncona (Thompson), k KoTopo-
My, KaK K TOTJAITHEMY HacTaBHUKY, MakcBesmn obpartuicsa ¢ mpoch0oit o
mepeBojie B 3T0T Kosute/K. OH BBITISAIET 3aCTEHYUBLIM U HEYBEPEHHBIM B
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cebe I0HIIOM, HO BJAPYT, K yAuBJIeHUI0 TOMIICOHA, BBITAIIMII CBSI3KY CTaTei,
HECOMHEHHO TeX, O KOTOPBIX MbI YK€ YIIOMUHAJH, 1 cKa3as: « Moxker ObITh,
s1o ybeauT Bac, 9To s roxKych st BaIIero KoJie1zkas.

On cras y4eHHKOM mpocyasieHHoro Yuibsama Xonkwaca (William
Hopkins) u3 ITurepxayca, KOTOPBI IPUYIUII €r0 K CUCTEMATUIECKUM 3a-
uatusgm. OnHa ero 0ocobeHHOCTh 3aIIOMHIIIACH BCEM cOBpeMeHHnKaMm Makc-
Besia. OH BCerya MbITAJICs PEIIATh 33/1a9y TeOMETPUIECKUM METO/IOM, €C-
JIA JayKe aHAJIUTUYIECKU TTOIX0/, BLIOUPAEMBIl APYTUMHU yIEHUKAMU, ObLI
6osiee JIErKUM. DTa YepTa MOXKET ObITh MPOUJLTIOCTPUPOBAHA MHOKECTBOM
MIPUMEPOB U3 €0 COYMHEHUH, HO OHA ObLIA JIUIIH STATIOM B €r0 METOJIE Pelle-
HUMS HAYYHBIX 33/1a4, TO3BOJIAIONIEM IIEPEXOJUTh OT OJHON UAeu K JApyrou
6e3 OIOphI HA yPABHEHMUSI.

Crynendeckue mybaukanuu MakcBesia Ha MaTeMaTHYIECKHEe TeMbl Mar-
JIOYUCJIEHHbI 1 HE UMEJIN OCO6OI‘O 3HA4YCHUAg. HO €My YAaBaJiOCh BBIKDOUTDH
BpeMs Ha 3aHATHUHA, BBIXOJAININE 33 PAMKU YHUBEPCUTETCKON IPOrpaMMBbL.
On peryasipuo nocerras Jekuuu npodeccopa Crokca (Stokes). Ha camom
Jieie OH OBbLT 3HAKOM € HEKOTOPBIME counHeHussMu CTOKCA elie /10 MoCTy -
sennsi B KeMOpuk, KaK 370 ObLIO BUIHO W3 CTATHU 00 yIPYTHX TBEP/IbIX
resnax. Eme 10 1850 roma CTokc omyOauKoOBas 3aMedarebHble PaOOThL 110
rugpomexanuke u onruke. Cop Y. Tomcon (Sir W. Thompson), KOTOpBIit mo
yuusepcurerckomy cdery (by University standing) 6wt craprme Makcses-
JIa Ha JEBATH JIEeT, HapAAdy C APYT'HMH BazKHBIMH UCCJICJOBaAHUAMUA O6paTI/IH
OCO60€ BHUMaHHUE Ha MaTEMATUYICCKYIO aHAJOTUIO MEXKYy TEIJIOIIPOBOJIHO-
CTBhIO 1 3JIeKTpOCTaTHKOﬁ. HeT HHUKaKOI'O COMHEHHA, ITO 9T aBTOPBI BMECTE
¢ @apajieeM, YbU HKCIIEPUMEHTAJIbHbBIE UCCIEA0BAHN MaKCBET TIIATEb-
HO U3y4aJl, OKa3aJji HA HEr0 HAIPABJISIONIEe BIUsIHUE.

Crynendeckas xKu3ub MakcBesa KOHIMWIach B ssuBape 1854 roga. On
ObLI BTOPBIM paHIyIepoM, HO nozesus ¢ Paycom (Routh) (crapumm pan-
riepoM storo rogal) mepsyio narpagay Cwmmura (First Smith’s Prize). Kax
MTOJIO’KEHO, €r0 BhIOpan YieHOM TpPHHUTH-KOJIEIKA, a 3aTeM 3a9UCIHIN
B IITAT JIEKTOPOM.

EnBa ycmeB ocBOOOAUTHCST OT 9K3aMEHAIMOHHBIX TATOT. Makcpeswr ¢
rOJIOBOI OKYHYJICS B CAMOCTOSITEJIbHYIO paboTy. EMy He Tepresioch 3aHsITh-

I'Wrangler — cryment, 0co60 oTauuuBIIHiics Ha SK3aMeHe Mo MaTeMaruke B KemGpu-
zke. VICnonb30BaHHbBIE B IIEPEBOJE COYETAHUS «CTapiiuii paHriep» (senior wrangler) u
«BTODO# pauryeps» (second wrangler) ciegyer MOHMMATH KaK IEPBBIA U BTOPOR IPU3EPHI
(maypearsl) Ha SK3aMeHE 10 MATEMATUKE COOTBETCTBYIOIIEro Bhlycka B Kembpuaxe. —
Ipum. ped.
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Cs1 HECKOJIBKMMU 33/1a9aMU, U B TIEPBYIO OYePe/ib OH 3aKOHYHJ UCCIeI0Ba~
HUE YUCTO TeOMEeTPUYecKOi 3a7aun 0 TpaHCHOPMAIUN MOBEPXHOCTEH TTpU
n3rubaHuu. YKe B MapTe MeMyap Ha 3Ty TeMy ObLI mpeaoctaByieH B Kem-
opumkckoe puaocodckoe obmecTBo. B 3T0 ke BpeMsa OH 3aHAICS KOJIHIe-
CTBEHHbBIM HM3MEPEHHEM CMECHU IBETOB U HCCI€JOBAHHEM IIPUYIHUH HBeTOBOﬁ
cienoTel. Kak yKe yIIOMHHAJIOCH, €I11e B CTYAeHYeCKHe IO/Ibl OH HAIIIe Bpe-
M JJIs1 u3ydenust iekrpudectBa. OHO TPUHECIO JIOALI, U B PE3YJIbTaTe
MTOSIBUJICST TIEPBBIN M3 €r0 3aMevYaTebHbIX MEMYapOB Ha 3Ty TeMy — MeMyap
0 $hapaIeeBCKUX CUIOBBIX JIMHUIX.

W uucio n BazKHOCTH €ro crarei, onyoanKoBaHHbIX B 1855—-1856 rojax,
CBUAECTEJBCTBYIOT O €r0 HEYyTOMHUMOCTU B 3TOT IIEPUO. A K 93TOMY HaI0
JT00ABUTH €I11e MO/ITOTOBKY JIEKINI B KOJIJIE/I?Ke, 9eM OH 3aHSJICS C HEMEHb-
UM SHTY3Ha3MOM. 3aBA3aJUCh [IEHUMbIE 3HAKOMCTBA, U MHOT'O HAYYHBIX U
JINTEPATYPHBIX WHTEPECOB NMpuBsA3biBan MakcBessa K yauBepcurery. Tem
HE MeHee OH BBIIBUHYJI CBOIO KAHAUIATYDPY HA 3aHATHE BAKAHTHON Kades-
pbl ecrecTBeHHOl dunocoduu Mapumasib-komemxka (Marischal College)
B AGepaune (Aberdeen). DToT mar 6bLI, NO-BUAUMOMY, CHIHOBHUM yBa-
JKEHUEeM JKeJIAaHWH OTIa, MO0 JJIMHHBIE JIETHHE KAHUKYJIbI B MIOTJIAHICKOM
KOJIeI2Ke IIO3BOJIAJIN €My IIPOBOJUTH BMeCTE€ C OTIOM IIOYTH IIOJITOda B
Tnenneiipe. Ou mosyuusn 3ty kadeapy, HO, K HECYACTHIO, AOOpbIE HAMe-
peHusi, OOy IUBIIIE €r0 UCKATH 3TO MECTO, OKA3aJIMCh HAPACHBIMHU H3-33
CMepTH OTIA B amnpese 1856 roza.

CaMa 1o cebe 3aMeHa, JOJIXKHOCTHU JIeKTopa B TpuHuT Ha npodeccop-
ctBO B AGepune Bps i 6bLIa pa3yMHOM. HEeKOTOPBIM BHIUTPHIIT, KOHEY-
HO, ObLT — ObOJIamaHKe JabopaTopuell W JJIMHHbIE, O€3 MepephiBa, JIETHUE
KaHUKYJIbl. HO TATOTHI 00yUeHusT HadYaIaM MeXaHUuKK 1 (DU3UKHU B KJIACCAX,
COCTOSIIIMX W3 HEMOIOTOBJIEHHBIX IOHIIOB, BPS/ JIX OBLIO MOIXOMAIIIM JIe-
Jiom Ay Makcsesuia, B TO BpeMsi KaK B OOJIBIIIOM KoJLte ke, mogobuoM Tpu-
HUTH, CPEJIU CTYJIEHTOB He ObLIO HEJOCTATKA B MHOIOODEMIAIOIIX MOJIOIBIX
MaTEMATUKAX, CIIOCOOHBIX OIEHUTDH €ro HeOOBIYaHbBIM TaJaHT U IJIyOOKue
s3HanusA. I or oOydyeHust TaKMX CTYJEHTOB OH U CaM ObLI Obl B BBIUIPBI-
1re.

B 1856 rony MaxkcBesut npuctynuii K 00s13aHHOCTSAM Ipodeccopa ecre-
crBerHON (ustocopun Mapuiaab-KomieaxKa, a CIyCcTs ABa [01a, XKEHUJICS
Ha Ksrpun Mepu Iproap (Katharine Mary Dewar), mouepu riaBbl KO-
gemxka. [loaToMy OH BBIOBLT M3 YMCIA YIEHOB TpPUHUTH-KOJIJIEIXKA, XOTS
BrocieacTeun BMecre ¢ npodeccopom Kamu (Cayley) 6bu1 u3bpan mover-
HBIM 9JIEHOM.
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B 1856-1860 rogax MakcBes aKTUBHO TTPOIOIKAI U3YUE€HUE IBETO-
BBIX OIINYINEHUH 1 U300pes HOBBIM U3MEPUTEIbHbBINH TPUOOP — TaK HA3bIBA-
eMblii 1BeToBOM anmk. Ho 6osbiias 9acTb U €ro yCuanuii, 1 BpeMeHu ObLIa
OT/IaHA UCCIIEOBAHUIO yeTolunBocTH Koster Carypra. Tema sta Oblia mpeji-
JioxkeHa Ha couckanue npemnu Anamca (Adams Prize Essay) 1857 roga B
cnenytorneii hbopMyIupPOBKe:

«3aaua JOIKHA PACCMATPUBATHCS B TIPEINOIOKEHUHN, UTO CHUCTEMa
KOJIel, B TOYHOCTU HJIM C OYeHb OOJIBIINM TPUOJINKEHNEM KOHIIEHTPUIHA
¢ CaTypHOM W CHMMETPHYHO PACIIONOKEHA OTHOCUTEJIBHO €ro 3KBATOPH-
aJbHOI TtockocTu. Bo3moxkHbl ciemytomme npeanonoxenus: (1) Kosnbua
SBJISIOTCS YKECTKUMH 00PA30BaHUSAMHE, (2) OHU KUIKHE WM 9aCTh U3 HAX
ra3o00pasHa, (3) OHH COCTOSIT W3 HEYNOPSIAOYEHHBIX OTAEJbHBIX MacC Be-
mecTBa. 3aja4a OyJeT CINTATHCS PEIIeHHOMN, eCIu JIJIsI BCeX TPeX UIOoTe3
YAACTCA JATh OTBET O BBIIOJHEHUW YCJIOBUNM MEXaHUYeCKON yCTONYMBOCTH
OPpU B3aUMHOM IIPpUTAXKEHUU W JIBUXKCHUU IIJIAHETBHI U KOJIeI.

KenarenpHo Takke, YTOOBI ObLIA CIEIAHA MTOMBITKA, BbIACHUTH, KAKAS
U3 TMEePEIUCAEHHBIX TUIOTE3 B COCTOSHUN OObsCHUTH HADJIIOAAEMBIH BUL U
SAPKUX KOJIEIl, ¥ HeJJABHO OTKPBITOTO TEMHOTO KojbIla. /lasee, kejgaTebHO
yKa3aTh TPUYUHBI U3MEHEHHs (DOPMbI KOJIEI, HAWJIEHHOIO U3 CPABHEHUS
HBIHEITHUX HAOJII0JeHni ¢ 6oiee pAHHUME».

3/1ech MBI OTMETHM JIAIIh, YTO MaKCBeJII, BBITOJHUB I'POMAJIHBIN 00b-
€M TEOPEeTUYECKUX HMCCIeIOBAHUN, mpuines K BoBOLY: «Kosbia MoryT cy-
IeCTBOBATH TOJBKO KaK CHCTEMa 6OJH)HIOI‘O YHnCJjia HEeCBA3aHHbIX YaCTHIL,
BpamalOImMuXCcAa BOKPYT IJIaHETHI C Da3HBIMU CKOPOCTAMHA, COOTBETCTBY IO~
MU UX PACCTOSHHIO OT TIAHETHI. DTU YACTHUIBI MOTYT ObITH YIOPSIIOUYEHbI
B BHJE DA Y3KHUX KOJIEI, WA Ke KaXK/aash U3 HUX MOXKeT 0ecrnopsiiod-
HO TPOHU3BIBATH TOJIILY OCTAJBHBIX. B mepBoM ciydae paspylienue Bcei
CHUCTEMBI IIPOUCXOIUT UPE3BbIYANHO MeIeHHO. BOo BTOpOM ciiy4yae OHO ro-
pa3ao ObICTpee, HO MOXKET MOSIBUTHCS TE€HIEHINS K (POPMUPOBAHUIO Y3KHUX
KOJIeIl, ¥ MIPOLECC 3aMeJISeTCSI.

Pazmen paborsl, MOCBSANMIEHHBINH OCHUIJISTOPHBIM BOJHAM, BO3HHKAIO-
UM B KOJIbIIE CIIYTHUKOB, UJLTIOCTPUPOBAJICS XUTPOYMHBIM MEXaHUIECKUM
YCTPOHCTBOM, KOTOpOE ObLIO TIOKa3aHo JauHOyprekomy Koposesckomy O6-
1IeCTBY U BbI3BAJIO TaM BOCXUIIEHUE.

DTO COYMHEHHUE He TOJIHKO 3aBOEBAJIO MpeMuio AmaMca, HO U IIPUHECTIO
ero aBropy ciaaBy cpeau Jozed nayku. Cap JIxopmx Ditpu (George Airy)
CYUTAJ €r0 OJHUM U3 CAMbBIX 3aMeYaTe/IbHBIX MPUIOKEHNN MATEMATHKHA K
dusuke.
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Hekoropbie mosiaraior, 4To BHEIIHsiS TPABUJIBHOCTb U OIHOPO/IHOCTH
kosern, CaTypHa, COCTOSIINX W3 YACTHIL C HEYTIOPSTOY€HHBIMU JIBUKEHUSI-
MU, HaBesu MakcBesura Ha MCCIeIOBaHUs 10 KHHETHIECKO TeOpHUH ra3os,
MEepPBOE U3 KOTOPBIX ObLIO J100keno bpuranckoit Acconpanuu B 1859 romy.
Mozker ObITH, OHO W TaK, HO HE CJIeAyeT 3a0bIBaTh, 9TO K ITOMY BPEMEHU
crapasi Teopust Bepuysumu (Bernoulli) Hauana sropyio x)usub B paborax [e-
pamara (Herapath), Txoyus (Joule) u Knaysuyca (Clausius), u onu-to u
MOTJTH pHUBJIeYh BHUMaHUe MakcBesuia.

B 1860 romy mnpowusormio obbemumuenne Kunrc-kosutemxka n Mapu-
mesib-koJeaka B Abepauuckuii yuuepcurer. OOpa3oBaHHYIO B HEM HO-
By10 Kadenpy ecrecrBennoii pusnocoduu Bosraasui Jasug Tomcon (David
Thomson), paree npodeccop Kunrc-kosnenka, mo Bozpacry crapine Makc-
Besta. Koneuno, MakcBes1 mpeBOCXOAMI €ro Kak (DU3MWK, HO 3aTO IMPO-
deccop . Tomcon 00a0aI UCKIIOUUTETHHBIMA BOJTEBBIMIA KAY€CTBAMH U
JIMUHUCTPATUBHBIMU CIHOCOOHOCTSIMU: UMEHHO €My HPWHAJJIeXKAa Pella-
0I[ast POJIb B causiHry Kosutekeil. OH ObLT TakKe 000KAEMBIM JIEKTOPOM U
MpPernojaBaTe/ieM U CBOEH JesTeIbHOCTHIO0 3HATUTEIHHO CITIOCOOCTBOBAI T0-
BBIIIEHUIO YPOBHsI HAy4IHOro obpaszoBanus Ha ceBepe ormanguu. Takum
obpa3oM, MoYTH Hen30EKHBIN BHIOOD MOMEYnTe/Ied YHUBEPCUTETA MOT IIPO-
M3BECTH BIIEYATIEHNE MTeJarorunvyeckoro nposasa Makcsesuta. CoBepieHHO
6e30CHOBATEILHOE OJTHAKO — CYJIsi 10 YUCIY JOOPOBOJIBHBIX CJIyIIaTesei,
MOCEIABIIIX €r0 JIEKIMKA B [OCIEIHUN CEMECTD B KOJIEIKE, OH OBbLT TOMY-
JISIPEH U Kak Mpodeccop, ¥ KaK JUIHOCTb.

06 5TOM CBHJIETEJILCTBYET TaKXKe U IIOC/IEeI0BaBIIee BCKOPE ero n3dpa-
Hue podeccopoM ecTecTBeHHO (hustocodur 1 aCTPOHOMUN B JIOHIOHCKOM
Kunrc-komemxke (King’s College). Hosoe naznauenune comuzmno Makcses-
Jla C TOBapHWIAMU IO HayKe, U B MEpBYIO ouepenb ¢ Papageem, ¢ 9bUMU
HCCJIEZIOBAHUSMH TI0 3JIEKTPUYECTBY TAK TECHO OBLIIN CBI3aHbI €10 COOCTBEH-
uole. B 1862-1863 rogax oH MPUHSAI AKTUBHOE yYACTHE B OPraHU30BAHHBIX
KOMHUTETOM BpuTaHCKoil Accoumanuu OMbITax MO OMPeNeeHUI0 JIeKTPU-
YECKOTO CONPOTHBJIEHUS] B AOCONIOTHBIX €JUHWUIIAX U B MOCTAHOBKE 3JIEK-
TPUYECKUX mM3MepeHuil Ha JomKHOM yposHe. [lo obmemy miaHy, mpeio-
JKEHHOMY c3poM YwuibsimMoMm Tomconowm, B jaboparopun KuHrc-kosaemka
OBLIIN BBITIOJIHEHBI JIBE OOJIBINNE CEpUM IKCIIEPUMEHTOB. B mepBbIit roa pa-
6OYMME yYaCTHUKAMHM 3TUX OnbIToB Oblin Makcees1, Baabdyp Crioapt
(Balfour Stewart) u ®aumunr Txenkun (Fleeming Jenkin), na ciaenyrommit
ron Banbdypa Crioapra cmernn Yapns3 Xokun (Charles Hockin). TTnomsr
paboTel KoMUTETa ObLIM COO0IIEHBI B (hopMe oTueToB Bpuramnckoii Acconna-
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IIH, a BIIOCJIEJCTBUU COCTABUJIN 1IEJIBII TOM, OIyOJINKOBAHHBIH PIUMUHIOM
JI>KEeHKUHOM.

Maxkcsest 6611 ipodeccopom Kunrc-kosemxa ¢ 1860 mo 1865 rosm, u
MMEHHO Ha 3TOT MEePHOJ, MPUXOAATCS CaMble BasKHbIE 3 ero padbot. Bropoii
MeMmyap o mpetax nosiBuics B 1860 roay. B Tom ke rony ObLiu omybsimkoBa-
HBI €T'0 TIePBBIE CTATHU N0 KHHETUYECKOH Teopuu ra3os. B 1861 roay BuImm
cTaThu 0 (PUBUIECKUX CUIIOBBIX JIMHUSX, & B 1864 — BeIMUeCTBEHHBIH MEMY-
ap IO IEKTPUYECTBY — JAUHAMUYECKAA TEOPHUA TEKTPOMATHUTHOTO TOJIS.
Ho nunamwdeckasi Teopusi ra3oB 3annMadia ero u B 1865 roxy, nbo Bckope
6bIJII/I OHy6JII/IKOB8,HbI JB€ BazKHbI€ CTaTbU: CHa4dYaJIa BeKepI/IaHCKaH JICKII A
O BSI3KOCTH r'a30B, a 3aT€M MeMyap O JIUHAMHUYECKON TEOPHUH ra3oB.

YMCTBEHHOE HAIPSKEHHUE, CBS3aHHOE C TAKOH OOIIMPHON IesaTebHO-
CTHIO B HAyKe, CONPSKEHHON ¢ OZHOBPEMEHHBIMU O0SI3aHHOCTSIMU TIpOdec-
copa, KOTOPBIM MPUXOIUIOCH YAEAATh 9 MecaleB KaxKaI0ro roja, siBUJI0Ch,
MTO-BUAMMOMY, MPUIMHON NpuUHATOrOo uM B 1865 roxy pemrenusi 06 OTKa-
3e or Kadenpbl. MakcBes yexaja B CBoe ImoMecTbe. Bckope mocse 31oro
OH TIEpeHeC TSKEIYI0 OOJIe3Hb, & IO BBI3IOPOBJIEHUN ITPOIOIKUI pabo-
Ty 10 AWHAMHUYECKONW TEOPUHU ra30B, KOTOPYIO MblI yKe yrnoMmuHasu. Cro-
KOWHO W yeIWHEHHO IIPOIIJIN HECKOJIBKO JIeT »KuU3HU B lUtenseiipe, Jiniib
pa3 B roj mpuesxkays oH B JIoHIOH miis ydacTust B coOpanusix Bpuran-
ckoll Accormanuu, na eme B 1867 roay cosepimi 1moe3aky B Mrasuio.
IIpaBma, HECKOIBKO pa3 OH COIVIAIIAJICA OBITh IK3aMEHATOPOM HA MAaTe-
martudeckux Tpaiinocax B Kembpumke, u Ha 3TO yXOAWJIN ABE-TPU 3UMHUE
HeaeJIn B YHUBEPCHUTETE. FﬂaBHbIM K€ 3aHdTUEM MaKCBeJIJIa BCE 9TU I'0O-
bl ObLTA TOATOTOBKA 3HAMEHHTOrO HBIHE TPAKTATa 00 IJIEKTPUYIECTBE U
Mar"eTusMe, KOTOPBIi ObL1 omyOaumKoBaH Juiib B 1873 romy. Kpowme arto-
ro MakcBenn Hamucaa KHUTY O TEIJIOTe; OHA BBIILIA B cBeT B 1871 ro-
Ay-.

B 1871 rogmy Makcsessi BbIIIeS — HAJA0 CKa3aTb, C HEOXOTOH — U3
CBOETO JIEPEBEHCKOro OTIIebHIYecTBa. HacTynus HOBBIN 3Tal ero Ku3HH.
Hezamonro mo sroro KemMOpuKCKuit yHUBEPCUTET TPUHSI PEIIEHHE CO-
3aaTh Kadeapy (GU3MKU 11 pa3BUTUs MCCIEIOBAHUN U 0Dy4YeHus B 00Ja-
CTHU TEIlJIOTBI, JIEKTPpU4YEeCTBa U MarHeTu3Ma. HOOHLI)HH 9Ty LeJb, KaHIJIEP
yHUBepcuTera repror JeBOHIIMPCKI BEJUKOIYIITHO /1aJ1 CPEICTBA HA CTPO-
UTEJILCTBO JIAOOPATOPUU 1 ODOPYAOBAHUE €€ BCEMU HEOOXOAUMBIMU TTPUOO-
pamu. MakcBe/IT oIy Yyl TPUIVIAIEHnEe 3aHITh 9Ty HOBYIO Kadeapy u
BMECTE C TEM CJIEJUTH 33 COOpyKeHneM jadboparopun. B okrsabpe 1871 ro-
J1a, OH IIPOYUTAJ CBOIO BCTYIHUTEIBHYIO JIEKIIHIO.
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CrpounrenscrBo Kasenauriiesckoii jaboparopun, HA3BAHHOW Tak B
YeCTh ee OCHOBATEJIsl, HBIHEITHEero IVIaBbl POJa, NABIIEr0 MUDPY BEJIUKOIO
duzuka c Toit xe dbamusueii, 6b10 3akon4ueHo B 1874 roxy. B urone storo
roj1a KaHIyiep opuimuaIbHO MOAapu ee yuusepcurery. biaromaps ycuiusim
MaxcBesuta u camMo 31aHue, 1 000PYIOBAHNE B KOMHATAX OBbLIN BEJIUKOJIETI-
HBI, OJHAKO 0DIee IUCJI0 NMPUOOPOB OKA3AJIOCh MEHBIIMM 10 CPABHEHUIO
¢ HAMEepeHWsIMU KaHiyepa. Tak MOIydmioch m3-3a TOro, 4To mnpodeccop
3aKa3bIBAJ MPUOOPHI JIMIIb Yy CAMbBIX JIYUIIUX MACTEPOB U IIPU ITOM eIle
BHOCHWJI IPpUAYyMaHHbIE UM CaMUM yCOBEPIIECHCTBOBAHUA. CO BpeMEHEM 3TOT
HEIOCTATOK ObLI B 3HAYMTEJIBLHOI CTEIEHU YCTPAHEH, HMOCKOJIbKY IO Mepe
HaJ00HOCTH TOCTOSHHO JI00ABJISINCH HOBBIE TPUOOPHI.

Opmoit n3 myaBHBIX 1eseit Makcsesia ObLIO PYKOBOJCTBO 3aHSITHSI-
MU MOJIOZIBIX 0aKaJJaBpOB, CTABIINX €r0 YUYEHUKAMHU TIOCJ€ YCIEITHOH cha-
Y1 YHUBEPCHUTETCKUX IK3aMEHOB. HeCKOHbKO YY€HHUKOB, HbIHE JOCTHUITINX
HU3BECTHOCTH, ITPOBOAMUJIN BazKHbIE€ OIILITHI II0J PYKOBOACTBOM CaMOI'O IIpO-
deccopa. Hamo npuznars, 9T0 CHAYAIA YUCJIO UX OBLJIO HEBEJIMKO, HO, BO3-
MOYKHO, 3/€Ch CKa3bIBAJIMCh TPAIUIIMA MHOTUX TpeKHuX JieT. OTHOIIeHne
npodeccopa K ITUM yUEHHKAM OTJIMIAJIOCH UCKIIOUYATEILHON J0OPOTON 1
CTpeMJIeHreM TIOMOYb. B monrux cobeceoBaHUAX OH OTKPBIBAJ M€ HU-
MU KJIaJI0BbI€ CBOETO yMa, MOJCKA3BIBAJI, YeM CTOWJIO Obl 3AHATHCI U UEr0O
ciestyer u3beraTh, U BCETIA HAXOUI XUTPOYMHBIE BBIXOIbI U3 IKCIIEPUMEH-
TAJbHBIX TPYIHOCTEH, CTABANIMX UX B TYNHUK. DTU CODECEJOBAHMUSI, BCETIA
6JIeCTHHH/Ie U IIOy4YUTeJIbHbIE, ABJIAJIUCH CaMH I10 Ce6e, KaK BCIIOMHWHAJI OJUH
U3 YYEHUKOB, IIeApoil 0bpa3oBaresbHOi miKosoh. U caymarenu raruin
eMy OJaroJapHON MPUBSI3aAHHOCTHIO, PEJIKO BBINAIABINEH HA, OO APYTHUX
yauTeJiei.

Kpowme pykoBozcTBa cobcTenHol Kadeapoit. MakcBet mpuHuMaJT ak-
THUBHOE y4YaCTHe B Je/laX YHUBEPCUTETa, 1 B 9aCTHOCTHU OTJIazKHUBaJI JICKIIU-
OHHBbIE KYDPCbI 110 MaT€MaTUKe 1 (bI/I3I/IKe.

B reuenue psiga Jsier, mpeaiecTBYIONIMX BO3BpalieHuio MakcBesia B
1866 romy B KemOpmmK B KadecTBe dK3aMEHATOPA HA MaTEMATHIECKUX
Tpaiinocax, 3aHdaTHs B yHUBEPCUTETE MOCTENIEHHO YTPAYNBAJIH CBA3b C Be-
JIMKUMU HayYHBIMNU CO6bITI/IHMI/I, MIPOUCXOJUBIIMMU CHAPYZ>KU €0 CTEH. HO-
roBapuBaJid, 4TO 6I)IBIHI/Ie TOTrJa B XOAY TE€Mbl HE IIPEACTABJIAIOT MHTEPEeCa
JIsSE MOJIOZIOTO TOKOJieHus. IlomHsICS pOIOT, YTO M3-3a OTCYTCTBHS TAKUX
BaKHBIX PA3/esoB, Kak «Temmoras, «mekTpudectBoy u «Marnerusms B
9K3aMEHAIMOHHBIX 337a4ax Tpaiinoca KaHIuAaThl TPATUIN BPEMS W YCH-
JIMsT HA MaTeMaTudecKue Oe3/eyNIKH, JUNIEHHbIE HAy9YHOTO WHTEPeca u
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MIPAKTUYECKON IeHHOCTH. MaKCBes ¢ »KapoM BKJIIOUHJICS B ITEPECTPOMKY.
Ero 3amatun, npemyioxkennbie B 1866 rogy u B MOCAEIYIONIAE TObI, BIOX-
HYJIM HOBYIO JKU3HBb B dK3aMEHbI, OH IPHUHSJI CaMOe aKTHBHOE yYaCTHEe B
pa3paborke HOBOro y4yebuoro miana B 1873 romy, HO, KOHEIHO, HAUOOJIbIIIEE
BJANAHNE OH OKa3aJl Ha MOJIOJbIX YJIEHOB YHUBEPCUTETA CBOUMU COYMHEHUA-
MU, ¥ CBII'PAJI B 3HAYUTEJbHON CTEIEeHN ONPeIeAONIy0 POIb BO BBEIEHUN
OCYIIIECTBJIEHHBIX ITIEPEMEH.

Ilepebie aBa roma B Kembpuaxe MakcBesn ObLT 3aHAT U OKOHYATE b~
HO# OTHEJIKOW CBOEro BEJIMKOTO TPy/a 00 JIEKTPUYECTBE U MarHeTH3Me.
Ilocne xjomoT ¢ meyaranweM OH BbImesa B cBer B 1873 romy, u HeMHOTHE
omyOJIMKOBAHHBIE 3& ITU B r0/a cTaThu MaKcBesia KacaoTCs B OCHOBHOM
BOIIPOCOB, COCTABJISAIONIUX COJEPXKAHNE TPAKTaTa. Tak 4TO AefiCTBUTENHHO
eMy yAenssoch MOYTH Bce BHMMaHMe Makcsesta B 3Tor mepuon. [locie
omyOJIMKOBAHUS TPAKTATa YUCJIO cTareil MakcBesia B HaAyYHBIX Ky pPHAJIaX
3aMETHO YBEJINYIUJIOCH, HaI/I6OHee BaKHbI€ U3 HUX OTHOCUJIUCH K JWHAMH-
4eckoil Teopuu ra3oB. Kpome 3TOro, OH HammMCaja MHOXKECTBO 3aMETOK U
0030poB 1t KypHasta Heituyp u s Bpurtanckoit suiukaoneaun. Tyt u
MIPEJIECTHBIE U3JI02KEHUs HAY 9HBIX BOIPOCOB U KPUTHUYECKHE PA300pbI paboT
COBPEMEHHBIX ABTOPOB U, HAKOHEI], KPATKUE YBaKUTEIbHbIe 6Grorpaduu To-
BapHUIleil mo HAayKe.

OueHb MHOTO BpEMEHH U TPYa HOTPATHUJI OH, TIPABIA ¢ OOJIBIIONH OXO-
TOH, Ha PEeJAKTUPOBAHHUE <«DJIEKTPUUECKUX HCCJIEIOBAHMUM» JOCTONOYTEH-
Horo I'enpu Kasenmumia (Hon. Henry Cavendish). Dror tpyn, omy6Guu-
KOBaHHBIA B 1879 roay, 3HAYUTEILHO yBeJUUW penyTtanuio KaBeHmguria,
OTKPBIB MHOTHE JIOCTHKEHHS, O KOTOPBIX M He IOJ03PEBAJH, ITOrO IPO-
HUIATEIBHOTO (DU3WKA B TEOPUHU IJIEKTPUIECTBA, OCOOEHHO B M3MEPEHUU
IEKTPUYIECKUX BetnmdrnH. M3nanue 310 060TaImeHo psaaoM IEeHHBIX IIPIMe-
4JaHuil, B KOTOPBIX BO33peHus 1 pe3y ibrarsl KaBeHuina pa3odpanbl ¢ MO3u-
Iuii COBPeMeHHbIX Teopuil 1 MeTomoB. OCOOEHHO IEHHBI METOIbI HAXO0XK 1€~
HUA JIEKTPUYECKUX eMKOCTell MPOBOJTHUKOB ¥ KOHJIEHCATOPOB — IIPEJIMET,
B KOTOPOM TPOABUJIOCH UCKyCcCTBO KaBeHauima M Kak MaTeMaTHKa, U KaK
9KCIIEPUMEHTATOPA.

Suavenne B3sATOro MakcBesioM Ha cebs TPyJga mo obpaborke Oymar
KaBeH,H,I/IHIEL MOZKHO IIOHATH U3 CJAEAYIOIIEr0 OTPbIBKa IIPEJUC/JIOBUA K HX
U3IAHUIO.

«Tpyaso 06bsicHUTH TOT (DAKT, UTO, X0Tst KaBeHIUIII COCTABUII IOJTHOE
OTHCAHUE CBOUX OIBITOB C 3aPSKEHHBIMU TEJAMH ¥ JIayKe He IOJIEHUJICS
Tepenucarhb ero Habesno, XoTs Bce 3TO ObLIO caenaHo 10 1774 roga, OmbITHI
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IO 3JIEKTPUYECTBY NPOAOLKMINCH, 10 1781 roma, a mpoxua o no 1810
ro/la — PYKOIIMCh TaK U He ObLIa OmyOJIUKOBAHA.

Kagenuia waTEpecOBaIo caMo uccjie/oBanue, a ne nybsaukanus. On
MMyCKaJICA B HANPAXKEHHbIEC TTOUCKN JJIsd TPOACHEHUA TPYAHOCTHU, KOTOPYIO
HUKTO KpOME€ HEro CaMoro He Mor yriadaeTb, 1 HET HUKaKOTO COMHEHUA, 9TO
MCXO/T TUX [TOUCKOB IIPUHOCUJI EMY B CJIYUae yCIexa HEKOe YI0BJIeTBODEHHE.
Ho omno #e mpobyk1aao B HEM KeJaHUs COODIUTb 00 OTKPBITUU APYTHUM,
JKeJIaHWs, KOTOPOe JJisi OOBIKHOBEHHBIX JIIO/IEH HAYKW SBJISETCS MPUIHHON
nybsmKanuy ux pe3yabraroB. [lucanHas UCTOpUSA JIEKTPUIECTBA TTOKA3BI-
BaeT, 4TO mccaenoBanus KaBeHIuIa oCTaarnch MOJHOCTHIO HEN3BECTHBIMU
IJIA JTIoAeH HAyKU.»

BeposiTHO, J1I060MY ©€I0BEKY sICHO, HACKOJIBKO TPY/IHO MOCTABUTH Ce-
651 HA MecTO (DU3UKA, JKHUBIIETO CTOJETHEM DPAHBIIE, U MPOYyBCTBOBATDH
MOJTMHHYIO CYTh €ro OombITOB. A MakcBemwt caemas 3T0 ¢ TaKAM BOOIY-
oIeBJICHUEM, YTO KaK 6bI HU3HYTPHU IIOJTHOCTBIO OBJIaJE/I KaBEHIUIIECBCKH-
Mu ogxofgamu. U mokazast, uro KapeHaun mpeaBoCXuTrI MHOTHE OTKPbI-
THs B HayKe 00 3JIEKTPUYECTBE, CAEJaHHbIE MHOrO JieT crycrs. VIMeHHO
eMy TIPUHA/IJIE’KAT BBEJIEHHE MTOHATUN U U3MEpPEHUe JIEKTPUIECKON eMKO-
CTH U JUJIEKTPUIECKON MPOHUIAEMOCTH, OH Ke mpeasuzes u 3akon Oma
(Ohm).

Ensa xonuuB geno ¢ pykonucamu Kapenmumia, MakcBeaa mpuHsics
3a MOJrOTOBKY HOBOI'O M3/IaHUS CBOEI'O TPAKTATA 00 JIEKTPUIECTBE U Mar-
meruzme. Ho, K HecuacTbio, Jerom 1879 roma 310pOBbhE €r0 PE3KO XY IIIIN-
nock. Hamesnmnch, 9T0 KUBUTEIBHBIA BO3IYX J€PEBEHCKOrO JOMA CMOXKET
BOCCTAHOBHUTH €ro Cwiibl. Ho JjieTHHE MeCsIbl He TPUHECTH YJIydIIeHus, U
OH MOCTENEHHO CTaJI Majarh ayxoMm. Crapriuii TOBapHI O YHUBEPCUTETY
npodeccop Canzepc (Sanders) ckazas, HAKOHEI, YTO €My OCTAJIOCh YKUTh
JIMIIb HECKOJIbKO HEJIEJIb.

Eme nazmesich Ha uro-to, Makcpesa rmepepe3an B OKTIOpe 0OpaTHO B
KemGpuzk, rie ero nomb3oBast obumbiit um spad gokrop [Taxe (Paget).
Ho nuuero ne momorasio, u mocjie My YuTeIbHbIX cTpaganuit MakcBesr yMmep
naToro Hoabpsa 1879 roma vHa 49-M romy JKU3HMU.

MakcBesit ObLIT CKOIIIEH CMEPTHIO B CAMOM PACI[BETE CBOUX TBOPYECKHUX
CHJI — KaK Pa3 B TO BpeMs, KOrjga o0JacTh HAYKH, PA3BUTUIO KOTOPOI OH
CTOJIb MHOTHM CIIOCOOCTBOBAJI, KaXKIbIi JAEHbL ODOraIajgach CBEXKUMH OT-
KpbITusiMu. Ero cMepTh OMIakuBajach, KAK HEBOCIIOJTHUMAST [OTEPs 1Jist
HAyKW W JIJIsl YHUBEPCUTETA, [IEHUBIIIETO €r0 PACIONOKEHNE M BOCXUIIABIIIE-
rocst ero reHuaabHOCTHIO.
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Mpbr1 He OyieM 00CYKIATH 31€Ch B MOAPOOHOCTSX UCTOPUIECKYIO CBSI3b
JedarenbHocTH MakcBesia U ero npeaiecTBeHHIKOB, PABHO KaK M €r0 BO3-
JeficTBUE Ha, HAy4HYIO MBIC]bL HAIUX JAHel. B psge ero crarei comepkarcs
OOITUPHBIE CCHIIKM HA TPYIbI TEX, b€ BJIMWSHWE OH HUCIBITAJT, 4 B CAMBIX
€ro TMO3JHUX CTAThAX, OCOOEHHO B MOIYJISIPHBIX, HAIMMCAHHBIX Jjis Bpuran-
CKOW 9HITUKJIONEINHN, OH JAJI ITOJTHOE HCTOPUYECKOEe ONUCAHNE TJIABHENIITNX
pa3/1esioB HAyKHU, B KOTOPBIX OH Tpyauicd. V1 He HacTynuio ele, Kak HaM
KasyKeTcs, TO BpeMs, KOTJla MOYKHO JIOJI2KHBIM 0Opa30M OIIEHUTH BCE BO3-
pacraroriee BiausgHue uieil MakcBesia Ha COBPEMEHHYIO HAYYIHYIO MBICID.
TTosToMy MBI OrpaHUYMMC 3/I€CH JIUIND HATIOMAHAIOIINM TTEPEYHEM CAMBIX
IJIABHBIX JOCTHKEHUN Makcsesia.

Ero counmnenus pacnosozkeHbl, HACKOJIBKO 3TO BO3MOXKHO, B XPOHOJIO-
rudeckoM nopsanake. Ho ecrecTBeHHO pa3buTh MX MO HECKOJBKHM 3arOJIOB-
KaM, U MbI BPsiJl JTU OIIMOEMCs, €CJIA TIOCTABUM HA, IEPBOE MECTO TPYbI IO
SJIEKTPUIECTBY.

IlepBast crarbst MakcBessia Ha 9Ty Temy Hocuia Hasanue «O dapa-
JEeBCKUX CHJIOBBIX JIMHUAX» W ObLia gosoxkena KemOpumkckoMmy duio-
codcromy obtmectBy 11 mekabps 1855 roga. Ero maBHO mpuBiekas moaxosn
®dapajiess K ONMUCAHUIO 3AKOHOB JJIEKTPUYECTBA, U 37€Ch OH IMOCTABUJI TIe-
pen coboi 3a7a4y NMOKa3aTh, YTO HAeH, pykoBonusinne Papajeem B €ro
HCCJIEZIOBAHUSAX, HE IPOTUBOpeYaT GopMmysaM, B KOTOpeix Ilyaccon u apy-
I'Ue BBIPA3UIN 3TH 3aKOHBI. Llesbio paboTsl ObLI0 HaliTH DU3UIECKYIO aHa-
JIOTHIO, KOTOpAas MO3BOIUIA Obl yACHUTH PE3YJILTATHI MPEIIIECTBEHHUKOB,
«He OTHaBast cebsi B TIJIEH KAKOH-IM00 TeOPHH, JOCTABUBIIEN HAM HCXOIHBIE
duznyeckne moHATHsA. TOrga MOroHs 3a AHAJUTHIECKUME TOHKOCTSIMU HE
yYBeJeT HAC B CTOPOHY OT CyTH J€Jia, & BhIOOD THUIOTE3bl HE IPUBEIET K
YKJIOHEHUIO OT MCTHHBL. »

Jaiee 37eKTpUYeCcKre 3aKOHbI CPABHUBAIOTCS CO CBOMCTBAMHU HECKHU-
MaeMOM KMJIKOCTHU, JABUKEHUE KOTOPOHU 3ameniigeTcd CUJION, MPOIOPIIUO-
HAJIbHOM CKOPOCTH, IPUYEM caMa KHUJIKOCTh He o0samaeT nnepimeit. Makc-
BeJIJT YKA3bIBAET AHAJIOTUIO MEXK Y JIMHUAMHU TOKA, TAKON YKUJIKOCTH U CHJIO-
BBIMU JIMHUSIMU U TIOJIy9aeT TAKUM 00Pa30M HE TOJBKO 3aKOHBI CTATHIECKO-
0 JIEKTPUYECTBA B OJHOPOIHON CpEele, HO U CIIOCOD ONMMCAHUS TEPexoa
JeACTBUA U3 OJHOTO JUIEKTPUKA B APYTOM.

B 3akiounTeibHOM YACTH CTATHH OH NEPEXOAUT K pas3bopy siBJIEHU
SJIEKTPOMATHETU3MA ¥ TOKA3BIBAET, YTO 3aKOHBI, OTKPBIThIE AMIEpPOM u
Dapaeem, TPUBOIAT K OAUHAKOBBIM BbhIBOZaM. B 3T0it ke pabore oH maer
TPY BBIPAXKEHUSI, OMUCHIBAIONINE KOMIIOHEHTHI (hapaIeeBCKOTO 3JIEKTPOTO-
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HUYECKOT'O COCTOSTHUS, TPU3HABAS, OJJHAKO, YTO TIOKA eIre He MOXKeT c¢Ghop-
MYJIHPOBATDH (PU3UUECKYIO TEOPHIO, IPUBOJISNIYIO K sICHON KapTUHE CBsI3eil,
BBIPAYKAEMBIX ITUMU yDABHEHHUAMH.

BaxknocTb 3101 paboThI IPEK/I€ BCETO B TOM, YTO OHA BHICBEYMBALT TE
MIPUHIIATIBI, KOTOPBIMA PYKOBOICTBOBaJICS MakcBesut ¢ caMoro HavaJia, CBO-
WX MCCJIEOBAHUM IO JIeKTpUdecTBY. M es 371eKTPOTOHNYECKOTO COCTOSTHUSA
MIPOYHO OBJIAJIEIA €r0 YMOM ellie J0 TOro, KaK OH CMOT JaTh el (hu3ntueckoe
obbsicHenne. B crarbe «O puzmdeckux JUHUAX CHIIbIy, HANEYATAHHON B
21-m rome Punocodcekoro xypuasa, MakcBes1 CHOBa BO3BPAIIAETCS K ITO-
My npeamery. OH 0ObsICHsIET, 9TO B CBOEH TPEbIAYINEH CTaThe OH HAIIEeS
TEOMETPUIECKOE TOTKOBAHNUE YJIEKTPOTOHUIECKOIO COCTOSHMUSA, & TEIePh Ha-
MepPEH «PACCMOTPETh MATHUTHBIE sIBJIEHUs C TOYKHU 3PEHUS MEXaHUKH». TyT
JKe BBIJIBUTAETCA 3aMeYaTesIbHOe IIPEJIOKEHNE O MArHUTHOM IIOJIe, 3aHs-
TOM MOJIEKYJIAPDHBIMH BUXPAMHU, OCHU KOTOPBIX HaIIPpaBJIE€HBI BA0OJ/JIb CUJIOBBIX
smawnii. [Ipemnonaraercs, 9ro g4eiiku, BHYTPH KOTOPBIX KPYTATCS ITH BU-
XPH, PA3/IEIEHbI CJIOSME YACTHUII, BLITOJHSIOIIKUX JABOHHOE HazHadeHue. OHu
MEPEJAIOT JIBUKEHUE OT OJHOW S9YeMKH K JPYroi, 8 CBOUMU COOCTBEHHBI-
MH OBHUZKEHHUAMU CO3JAI0T SJIQKTpI/I‘{eCKI/Iﬁ TOK. 9Ta Teopud, IMOpoOAUBIIaA
HECKOJILKO pabouux Mojesneil, TpUAyMaHHbIX s OObACHEHUS sIBJICHUN B
JM3JIEKTPUKE, 3aMevaTe/bHa U JeTaJbHOM pa3paboTKO# U, TJIaBHOE, TeM,
YTO OHA OOBSCHSIET HE TOJHKO MATHUTHBIE U SJIEKTPOMATHUTHBIE IEeHCTBUS,
HO 1 Pa3/IMYHbIE BUJbI 9JIEKTPOCTATUIECKOT'O ,Z[eﬁCTBHH. BHOCJ’[Q,I[CTBI/II/I, CO-
371aB OOIIYIO TEOPUIO JIEKTPOMATHUTHOIO 1M0JIst, MaKCBeJII OTHIOND HE Clie-
JIOBAJI BCEM COOOPAXKEHUsIM ITOM CTAThbU, HO HET HUKAKOTO COMHEHHsI, YTO
IJIABHBIE €€ MBICJIN, U B TIEPBYIO OYePeIb CYIIeCTBOBAHNE BPAIIEHNA BOKPYT
MArHUTHBIX CUJIOBBIX JIMHU#, IPUHAJICIKAIN K YUCIIY €r0 TIOCTOSHHBIX yoOe-
xaennit. B «Tpakrare 06 amexkrpuyecrse u maraerusmes (1. II, ¢. 416, Bo
BTOPOM u3zanuu ¢. 427) mocse CChbUIKM Ha OObsCHEHHEe MAarHUTHOIO BPa-
IIEHHUST TIJIOCKOCTH TIOJISIPU3AIINU CBeTa, JaHHoe capom Y. TomcoHoM, uiayT
TaKue CJI0Ba 00 yKA3aHHOI CTAThe:

«Teopusi MOJIEKYJISIPDHBIX BHUXpeE#, pazpaboTaHHAsi MHOIO C JOCTATOMU-
HOIO 0OCTOSATEILHOCTHIO, ObLIa OybmKoBaHa B PuytocodpcKkoM KypHaJIe B
BBIIIYCKAX 32 MapT, anpesb u Mait 1861 roma u 3a suBapp u despasp 1862
roja.

¢l momararo, YTO y HaC €CTh CBHIETEIbCTBA B IOJb3Y MHEHHUs O CY-
IIIECTBOBAHUYU HEKOETO fABJICHUS BPAIIEHUd, MPOUCXOIANIET0 B MArHUTHOM
IoJIe, YTO 3TO fABJICHHE COBEPIIAETCA OOJBIINM YHUCIOM OYE€Hb MAJIEHBKUX
YaCTUI] BEIIECTBA, KAXK/1asd U3 KOTOPBIX KPYTUTCA BOKPYT COOCTBEHHO OCH,



2Kusno u nayunas deameavrnocms Jowc. K. Makcseana 29

YTO 3TH OCU TAPAJLIETbHBI HATTPABICHUIO MATHUTHOM CUJIBI U YUTO BPAIIIEHUS
PA3INYHBIX BUXPEil CBI3aHbI MEXKIY COOON HEKOTOPHIM MEXaHU3MOM.

CrenaHHyI0 3aTeM MOIBITKY BOOOPA3UTHb PAbOUYIO0 MOIEIb TAKOIO Me-
XaHW3Ma HAJIEKUAT PACCMATPUBATH HE 00OIee KaK TOJIBKO JEeMOHCTPAIUIO
TOro, 9TO MOZKHO IPpUAYMATh MEXaHU3M, CHOCO6HbII>'I CO3JaBaThb ME€XaHHU4e-
CKH€ CBS3U, SKBUBAJEHTHBIE UCTUHHBIM CBSI3M MEYKY JaCTIMH JIEKTPO-
MAarHuTHOTO TIOJIs. »

OTa CTaThbsl BaXKHA W TE€M, YTO B Heil COMEPIKUTCS IEPBOE YIIOMUHAHIE
00 3MEeKTPOMArHUTHON TEOPHU CBETA, KOTOPAas 3aTeM ObLIa MOIAPOOHO pa3-
BUTA B TpeTheM HosibimoM Memyape MakcBemia «O nuHaMudeckoit reopuun
9JIEKTPOMATHUTHOIO MOJIsy. DTOT MeMyap, mpejcTaBieHHbii KoposeBcko-
My O6imectBy 27 okTs10psi 1864 roja, CONEPKUT caMble 3peJible coodpaske-
Husg MakcBesuia O IpeaMere, CTOMb JOJITOe BPeMs 3aHMMABIIEM ero ym!.
BHOCJIG,HCTBI/II/I OH BOLIEJI B TPAKTAT C HESHAYHUTEJIbHBIMUA II€peaeIKaMu, HE
KOCHYBIIIUMHUCS €r0o IJIABHOTO cofep:KaHus. B 3Toi crarhbe MakcBesn me-
peBOpadunBaeT caM MOAXOM K JIEKTPUYECKUM ABJICHUAM, IPUHATBHIA BCEMU
aBTOPAMM MATEMATUIECKOT'O TOJIKA, KOTOPbIE HAUNHAJIY C 3aKOHOB, HAM/ICH-
HBIX AMIIEPOM, M, ONUPAsCh HA 3aKOH COXPAHEHUs SHEPIUH, BHIBOIUIIU U3
HUX WHAYKIOUIO TOKOB. MaKCBeJIJI 2Ke CIiepBa IIPUXOANJI K 3aKOHaM HMHIYK-
[IW¥, & 3aT€M BBIBOJIMI MEXaHUYECKHUE MTPUTIAKEHU U OTTAJTKUBAHUS.

HamomuuB 06 OCHOBHBIX SIBJIEHUSIX B3aUMOJIEHCTBUSI TOKOB U MarHU-
TOB, UHAYKIWH, BBI3BIBAEMON B KOHTYDp€ IIpu J'HO6bIX U3MEHEHUAX IIPOHU-
3BIBAIOIIETO €ro IO, PACIPOCTPAHEHUH CBETA Yepe3 CBETOHOCHYIO CPeiy,
CBOMCTBax JAUIJIEKTPUKOB U APYTI'UX ABJICHUAX, YKA3bIBAIOIUX Ha CyHIECTBO-
BaHUE CPEJIbI, CIIOCOOHOH epeiaBaTh CUIIYy U ABUXKeHue, MaKCBes1 TpoIo-
JKaeT:

«Wrak, Bce 3TO BEJET HAC K MPEACTABICHUIO O CJIOKHOM MEXaHU3Me,
CIIOCOOHOM COBEPIATH MHOXKECTBO PA3HBIX JABUKEHHH, MEXKY KOTOPBIMU
CymieCTByOT TaKue CBA3U, YTO ABU2KEHUE O,HHOI‘/JI YaCTu 3aBUCHUT B CUJTY
OIPEJIEJIEHHBIX COOTHOIIEHUN OT JIBUKEHUS APYTUX YACTEH, U ITU JTBUKE-
HUsT COODINAIOTCS Yepe3 CHUJIbl, BOSHUKAIOIINE M3-33 YIPYTOCTH IPU OTHO-
CUTEJIbHBIX CMEIEHUSIX CBI3aHHBIX MeXK 1y co0oit yacreil. Takoit MexaHu3Mm
JOJIZKEH TIOAYHMHATHCA 3aKOHAM JUHAMUKH. »

I Mmenno sta mara, 27 okTabpsa 1864 roja, MOXKeT CIHTATHCSA JHEM DOYKICHHS MaKC-
BEJUIOBCKO# anekrpogunamuku. Crynentst Huxeropoackoro (Torga eme I'opbKOBCKOro)
YHHUBEPCUTETa OY€Hb TOPXKECTBEHHO OTIPAa3LHOBAJIH CTOJIETHE 9TOro cobeiTuda. K coxa-
JIHHIO, JIIOJAU PEeJKO OTJAIOT JaHb IIPa3JHUKAM €CTECTBEHHBIX HAYK, IPEIIoYnTas UM
00unen ryMaHuTapHeiX. — IIpum. ped.
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Ilpumensis nuHAMUYECKHIl TPUHITUI K TaKON CBS3aHHON cucTeMme,
MakcBesut mpuiies K HEKOTOPBIM ODIINUM 3aKJIOYeHUsIM, KOTOpPbIE TOCIe
CpPaBHEHUsI C 3aKOHAMHU WH/YIWPOBAHHBIX TOKOB TO3BOJIUJIM €My OTOXKJe-
CTBHTHb HEKOTOPbBIEC Y€PTHI 3TOr0O ME€XaHu3Ma CO CBOMCTBAMHU TOKOB. I/IMeHHO
TaK 6bIJII/I O6'bHCHeHbI " B3aUMOYBA3aHbI MHAYKIHUA TOKOB U UX JIEKTPO-
MArHUTHOE TIPUTSIKEHUE.

Onupasich Ha 3TU MOCHUIKU, MakcBe/UI B TOM Ke MeMyape yCTaHaB-
JBaeT O0Ie YpaBHEHUsI IO/ U MOy YaeT U3BECTHbIE (hOPMYJIBL JJIs Me-
XaHUYIECKHUX CHUJI, ,Z[eﬁCTByIOI[[HX Ha TOKH, MarHUTbI U TeJla, HeCYIIUe SJIeK-
Tpudeckuii 3apaz. Jlasee oH BO3BpAIIAETCs K JIEKTPOMATHUTHONW TEOPUU
cBera, paspabarbiBag ee ¢ Oosbineil nomHoToM, U3 ero ypaBuenuii cieiy-
€T, 9TO 4Yepe3 JUNIEKTPUKH MOTYT MPOXOIUTH JIUIIH MOMEpedHble Koeba-
HUsI, CKOPOCTH PACIPOCTPAHEHUST KOTOPBIX B BO3/yXe, BBIUYNCIEHHA IO €r0
9JIEKTPUYECKUM CBOMCTBAM, IPAKTUYECKH COBIIAJAET CO CKOPOCTHIO CBETA.
s apyrux AusjieKTPUKOB MTOKA3aTE b TPEJIOMJICHNS PABEH KBAIPATHOMY
KOPHIO 13 IPOU3BEACHUA ,Z[I/ISJIQKTpI/I‘{GCKOI?I OPOHUILAEMOCTHU Ha MAaIrHUTHYIO
MIPOHUIAEMOCTh. Bripodem, mocieanii MHOXKUTEb st OOJBITNHCTBA Be-
LIECTB NPAKTUYECKU COBIAIAET C eIUHMIECH. DTOT BHIBOL, TEOPUHU MOIBEP-
raJjics IIPOBEPKe Ha HECKOJIbKUX cpaBHeHusX. s mapaduHa 1 HEKOTOPBIX
YTJIEBOZIOPOJIOB TEOPHST U IKCIEPUMEHT JAI0T XOpOoIee COrjiacue, OJHAKO
JUIsT CTEKJIa, W Psfia APYTUX BEmeCTB 3TO He Tak. MakcBes MpuMeHsieT
CBOIO TEOPHIO U K CpejlaM, He ABJIAIOIMIUMCA COBEPIIEHHBIMU U30JIATOPAMH,
W HAXOJUT BBIPAKEHWE [Jid MOTePh CBeTa IPU IIPOXOXKACHUU 4Yepe3 CJ0i
nganHOM Tosmuebl. [logTBEepKIEHNEe CBOMX DE3YJIbTATOB OH BUIUT B TOM,
YTO XOPOIIHE TPOBOJHUKN CBETOHEIIPOHUIIAEMBI, B TO BPEMsI KaK M30JISITO-
pbl npo3padnbl. Ho npu sTom on mobaBiser, 9T0 ¢BOOOIHO MPOBOISIINE
TOK JIEKTPOJHUTHI 9acTO OBIBAIOT MPO3PAYHBIME, a CYCAJIHHOE 30JI0TO, b
CONPOTHBJIEHNE OBLIO OMPEIEJeHO B ONbITaX XOKWHA, MPOMYCKAET CJIUIII-
KOM GOJIbIIIOE KOJUYECTBO cBeTa. VI TyT OH OTMedaer, 9TO BO3MOYKHO «JIJIst
9IEKTPOMATHUTHBIX CHJI, MEHSIOIINX CBOE HAIPABJIEHUE C TAKOIO Ke Obl-
CTPOTOH KosebaHmii, KaK y CBETA, TOTEPU IHEPIUH MEHbBIIE, YeM B CJIyUae,
KOT'/Ia OHU HE MEHSIIOT HAIPaBJIEHIE 3aMETHOE BPEMsi, KAK 3TO UMEET MECTO
B HAIMX ONBITax». [10m00HOE 00bsICHEHNE MOXKET ObITh JTAHO U PACXOXKIE-
HUIO MeXKJYy BbIYHUC/JICHHbIMU U Ha,6J'IIO,H,€HHbIMI/I SHAYCHUAMU OUIJICKTPHU-
yeckux nponunaemocreii. B 46-m Tome Tpynos Koposesckoro Obiecrsa
npodeccop k. Ix. Tomcon (J.J. Thomson) omuchiBaeT CBOU OMBITHI MO
HAXOXKJICHUIO MUIIEKTPUIECKON TTPOHUIIAEMOCTH DS JUIIEKTPUKOB J1JIsi
MEPEMEHHBIX IEKTPUIECKUX cuji, uMeromux dacrory 25 000 000 koseba-
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uuii B cekynmy. OH HAIIe, 9TO B 3TUX yCJIOBUAX AUIIEKTPUIECKAs IPOHM-
1IAEMOCTh CTEKJIA OYeHb OJTM3Ka K BEJIMYUHEe KBA/IPATA MOKA3ATE s TIPEJIOM-
JIEHUSI ¥ TOPA3/I0 MEHbIIe 3HAYEHUS JIJIsi MAJIBIX YaCTOT U3MEHEHUs TIOJIs.
3aech caenyer cocnarhbes W Ha Habmomenus npodeccopa lepua (Hertz),
TIOKa3aBIIETO, 9TO BYJKAHUT U CMOJIa TPO3PAYHBI JIJId BOJIH C IEPUOJOM KO-
sebaHuil OKOJIO TPEXCOT MUJLIMOHHBIX AoJeit ceKyHanl. VccnenoBanus [ep-
11 TIOKA3aJIM, 9TO JIEKTPOINHAMUYIECKUE U3JIyUeHus epenaioTcs B (popme
BOJIH, Ubsl CKOPOCTDb, €CJIM ¥ HE PaBHA CKOPOCTH CBETA, TO COMOCTABUMA
C Heil; TeM caMbIM 3THU MCCIEJIOBAHUA OKOHYATEJbHO JOKA3aJd, YTO YOO-
BJIETBOPUTE/IbHaA TEOPHUA IJIEKTPHUIECTBA 069138,H8, OIIUPATHCA B TOI WA
nHOH (popMe Ha MPOIECChl B audjekTpuke. Kak OH caM MOIIYepKUBAET B
CBOEM TpaKTaTe, OCHOBHOW YepTOil TEOPHUU SIBJISIETCSI TPAKTOBKA M3MEHEe-
HUsI 3JIEKTPUIECKOTO CMEIEHNsT KAK YaCTH — HAaPsy ¢ TOKOM TPOBOJAUMO-
CTH — TIOJIHOT'O TOKA, IMMOTOK KOTOPOTO MOA00EH HECKUMAEMON YKUIKOCTH.
I/IMeHHO 3TOT MOJJHBIA TOK O6yCHOBHHBa€T BHEIIHHE JIEKTPOANHAMUYICCKHUE
geiicrBus. B atom oramyue teopum Makcsenna or teopuu lenbmrosbia,
TaKyKe yUIUTBIBAIOIIEH BiusgHe JmaieKTpuka. [logpobroe obCcy K aeHne pas3-
JUYU MEXKIY dTHUMH ABYMSI TEOPHUSIMHU JAHO B HAIMHUCAHHOM ITPOMECCOpOM
k. T:x. TomcoHOoM 0630pe 9/IEKTPUIECKUX TEOPHUil, K KOTOPOMY MbI OTChI-
naeM "mTaTend’. 3aech ¥Ke JHUIMb OTMETHM, YTO B YIOMAHYTOM MeMyape
MakcBesut IpUMeHsieT CBOIO TEOPUIO K IIPOXOKIEHUIO CBETA Ye€pe3 KPUCTAJI-
JIBI U TIPH 9TOM Cpa3y U30aBJISeTCs OT BOJH C MPOJOJbHBIMUA KOJIEOAHUSIMH,
OBIBIITMX KAMHEM ITPETKHOBEHUS JIJIsI IPYTUX TEOPHUil CBETA.

Yeuwnusavu soppa Pamess (Lord Rayleigh), r-na [ieiizbpyka (Glaze-
brook), npodeccopa Jx. I:x. ToMcona 1 qpyrux ucciegaoBareseil 3JeKTpo-
MAarHUTHasl TEOpHUsi CBETa ObLIa CylecTBeHHO oborarnena. VI B HACTOAMINX
TPyJaxX COIEpKATCS HEDONBINNE CTATHH, OTHOCSIINECS K HAYKe 00 3JeKTPH-
4ecTBe, XOTsd, KOHEYHO, Hanbosiee moyHbH cBo pador Makceesia B 3TOM
HaIlpaBJIEHUU Ha/J0 UCKATb B €I'0 TpaKTaTe 06 QJIEKTPUYIECTBE U MalrHeTU3Me,
Ky/1a ObLIN BKJIIOYEHBI BCe OOjiee paHHUE PE3YJIbTATHI.

Jpyro#t nuka crateil, Bpsa JU MeHee 3HAYUTEIbHBIN, YeM cTaTbu 00
9IEKTPUUIECTBE, 00PA3YIOT MEMYyaphl M0 AUHAMIIECKOH Teopun ra3o8. Cama
niaed, 9To CBOMCTBAa BelieCTBa O6"bHCHHIOTCH JBU2KEHUAMU 1 CTOJIKHOBEHMHA-
MU TpeJIeTbHO MAJIbIX YaCTHUII, CTOJb YK€ CTapa, KaK BpeMeHa, apeBHeil ['pe-
uuu, ¥ B CBOel crarbe «AToMbly Makcpes noapoOHO onucal Bce ObLIble
CHOPBI, TOPOXKJAEHHBIE ITON uieeil. OnHAKO MaTEMATHYECKUE TPYIHOCTH

1British Association Report, 1885.
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ObLIN CTOJIb BEJINKH, 9TO PEAJbHBIN yCIeX HACTYIHUJ JIUIIb TO/A, KOTJa
stuM 3ausica Knaysuyc u Bckope 3a auM Maxkcses. [lepBast ero crarbs
Ha 3Ty TeMmy Ha3biBajach «llosicHeHUsT K AMHAMUYECKON TEOpUU ra30B» U
6bLTa OMyOJIMKOBAHA B SHBAPCKOM U HMIOJBCKOM BbITycKax ®Puitocodckoro
Kypuasa 3a 1860 rox, Oyaydu B mpenbLayIneM TOAy JOJOXKEHa Ha cobpa-
uuu Bpuranckoit Acconmanuu. XoTsi pa3BUTHIE B 3TO# CTAThe METOJIbI OBLIH
BIIOCJIE/ICTBUU 3aMeHeHbl MaKCBeJIOM IPYyTUMHA, CaMa CTaThs BECbMa MH-
TepecHa TeM, YTO B Heil sICHO O4YepueH Kpyr 3ajad, Koropble Makcsesut
MIPEIITOJIATAJ PEIIUTh, TAK 9TO OHA B 3aPO/IBIIIE COJIEPKUT MHOTOE U3 TOTO,
49TO OBLIO PACCMOTPEHO B €r0 CJIEAYIONIEM MeMyape. B 3ToM cMbIcie craThs
HAYMHAET IMOXY, MOCKOJIbKY B HEll BIIEPBbIE MEPEYMCIEHBI YTBEPKICHUS,
XapakTepu3syfolue J10cTiKeHnss Makcsesuta B 3roit obsactu. B weil Bnep-
BbI€ TOBOPHUTCS O PACIIPE/IETIEHUHN TI0 CKOPOCTIM B COOTBETCTBUH C 3aKOHOM
ommboK. IIpenBerena TeopemMa 0 paBeHCTBE CPEIHUX KHHETHIECKHUX IHEP-
Ui MOJIEKYJI ABYX Ia30B, HAXOIAIINXCSA B TEIIJIOBOM PABHOBECHH, M BIIEPBHIE
JIaHA JTUHAMUYECKAs] TPAKTOBKA BS3KOCTH ra30B.

B Gonbmom memyape «O OUHAMHYECKOW TEOPHUU Ta30B», OIyOJIHUKO-
BanuoM B @uocodckux Tpynax Koposesckoro ObiiecTBa u J0I0KEHHOM
obiiecTBy B Mae 1866 roma, OH BO3BpAIIAETCS K ITOMY MPEAMETY U B IEp-
BBI pa3 mpezjiaraer ooIye THHAMUYECKAE METO/IbI, HEOOXOAUMBbIE JIJIsi €10
paccmorpenus. Kazamgocs 661, MakcBes1 BO3AEIbIBAET Ty Ke MOYBY, UTO
U B NPEJBIIYINEH CTaThe, OJHAKO MOAX0IbI OTINIAIOTCSA OYeHb CuiabHO. OH
OTKA3BIBAETCs OT IIPEXKHEH IUIOTE3bI O MOJIEKYJIAX KAK O TBEPABIX YIPYTHX
[apax ¥ MpPeArnoiaraeT Ternepb, YTO OHU OTTAJKUBAIOTCI APYT OT JIpYyTra C
CUJIoi, OOpATHOM MATON CTENeHN PACCTOsIHUs. [JIABHON MpUYMHON BBIOOpA
TAKOIr0 3aKOHA JIEHCTBUS ABJISETCS TO, YTO OH CYIIECTBEHHO YIIPOIIAET Pac-
YeT CTOJKHOBEHUI MEXKIY MOJIEKYJIAMU U TIPUBOAUT K MPSIMOIl MPOTIOPIIH-
OHAJILHOCTU MEXKIY KOI(PDUIUEHTOM BA3KOCTH U aDCOTIOTHON TEMITEPATY-
poit. MakcBes1 caM MpoBeJI SKCIEPUMEHTAJBHYIO ITPOBEPKY ITOrO 3aKJIIO-
YEHUsST TEOPUH U B CTAThe O BSI3KOCTHU ra30B COOOIIMII 00 yI0BIETBOPUTEIb-
HoM corytacuu. [lepecder ero BeraucaeHuii oOHAPYKUBAET, OTHAKO, HEOPEXK-
HOCTH, CYIIECTBEHHO BJIUSIONINE HA TOJIYYeHHOEe 3HaYeHue KO3hUIMeHTa
Bst3kocTH. [locemyomue SKCepuMeHThl TaKKe TOKA3bIBAIOT, YTO MPOCTAs
CB$13b, KOTOPYIO OH IBITAJICS YCTAHOBUTH, HE CTOJIb OJIN3KA K MCTUHE, KaK
OH IOJIATAJI, ¥ TIOITOMY BEChbMa COMHUTEJIBHO, YTO B3AMMOJEHCTBHE MEXK Iy
JIBYyMsI MOJIEKYJIAMH MOYKET OBbITh MPEJCTABIEHO 3aKOHOM IIPOCTOrO BUA.

B sToMm ke Memyape 1aHO HOBOE JOKA3aTEIHLCTBO 3aKOHA O paclpeesie-
HUU MOJIEKYJI IO CKOPOCTSIM, HO OHO MIPU BCEX CBOWX JOCTOMHCTBAX ONMUPA-
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€TCsT Ha TPE/IIONIOXKEHNE, ITO B OKPECTHOCTH KarK /10 TOUKH PACIIPE/IeTIeHNe
IO CKOPOCTSIM OJIMHAKOBO JIjisi BCEX HAIPABJIEHUHN, HE3ABUCUMO OT BO3JEii-
CTBWIA, UCIBITHIBAEMBIX TA30M. DTOT U3bsSH B PACCYXKIEHUH, OTMEICHHDBII
Brepsbie BosbimanoM (Boltzmann), modyBcrBoBas, MO-BUIMMOMY, U CaM
MakcBesut, TOCKOJIbKY BIIOCIEACTBAN B cTaThe «( HANDSKEHUAX B pa3pe-
JKEHHBIX a3aX, BO3HUKAIOIINX U3-33 HEPABEHCTBA TEMIIEPATYP», OIyOIHKO-
BaHHO# B 1-it wvactu @unocodcekux Tpynos 3a 1879 roz, on Buibupaer yHK-
uio pacmpeenenust HHOH (opmbl. Llesbio 310i cTarbu OBLIO TOCTPOEHTE
Teopuu sBJenuii, HabaogaeMbix B paguomerpe Kpykca (Crookes). Pesyiib-
TATbhI UCCJACOTOBaAHUA U3JIOZKEHBI BO BBEJICHHUU K 3TOMH CTaThe, 1 U3 HUX CJIe-
AYyeT, YTO JUHAMUYIECKad TeOprud HEe B COCTOAHUN O6'bHCHI/ITb H8,6JIIO,J8,€MO€
JIBH2KEHHE 0e3 TPENOIOXKEHUsT O TOM, UTO Ta3, HAXOMSIINNACS B KOHTAK-
T€ C TBEP/bIM TEJIOM, MOXKET CKOJIb3UTh C KOHEYHON CKOPOCTHIO BJIOJb €r0
MTOBEPXHOCTU MEXKIy YIaCTKaAMU C PA3JIUYIHOM TeMreparypoii. B mpusoxe-
HHHU K CTaTbE€ OH ITOKA3bIBAET, YTO IIPU OIIPEACICHHBIX AOIIYUICHUAX OTHOCHU-
TEJIbHO IMIPUPOABbI KOHTAKTa MEXK/1y TBEPAbIM TE€JIOM U I'a30M JOJI2KEH 6bITb —
[P TIOCTOSTHHOM JAaBJIEHHH — TIOTOK I'a3a BJOJIb ITOBEPXHOCTH OT XOJIOIHBIX
yYaCTKOB K TopsanM. [locienuss u3 ero 6OABIIAX CTaTel HA 3Ty TEMY IIO-
csamiena reopeme bonpimana. Kpome roro, Makcsesisn Hamucasa MHOXKECTBO
HEOOJIBIIUX 3aMETOK, OTHOCSIINXCS K POJACTBEHHBIM BOIPOCAM, OIyOIHKO-
BaHHBIX B ocHOBHOM B Heituyp n Bpuranckoit sumukaoneauu. Hekoropbre
U3 HUX COJEPKAT DOJiee WM MEHee MOIYJISIPHOE H3JI0KEHUE PEe3yJIbTAaTOB
camoro MakcBeJia, B OCTAJbHBIX pedb UaeT 00 NCCIeIOBAHNUSAX IPYTUX aB-
TOPOB. HO‘{TI/I KazxK/Jasd UX CTpaHUIlla B€CbMa IIOy4YUTeJbHaA, 1 OHU I/1306I/Iﬂy-
IOT NMPOHUIIATEHLHON KPUTUKOM TeX CyXKIAEHUi, ¢ KOTOphbIMU MakcBet He
6bL1 corytaceH. IHOrma TpyAHO Ciie0BaTh 3a MbICTIHI0 MakcBesia B 60b-
IIIUX CTATHSIX, HOIMYJIsIPHBIE YK€ ero COYNHEHWs] OTJIMYAIOTCS HEOObIYalHOM
SICHOCTBIO W TIPOCTOTOM CTUst. UUTaTh UX BCEIIa MHTEPECHO.

ITepBast u3 crareit MakcBesia 0 BOCIPUSATHYU I[BETA B3sATa U3 1pyA0B
MTormanackoro Koponesckoro ObmuiecTBa HCKyCCTB ¥ UMEET BHJL HUCHMa, K
JIOKTOPY YWJICOHY, JarupoBanHoro 4-m suBaps 1855 roza. 3a Heil cpasy
cienyer coobmenne B Jauubyprekoe Koposesckoe O6iiectBo. ToT mpes-
MeT 3aHMMAJI er0 BHUMAHUE elle HeCKOIbKO JeT. Hanbosiee BazKHbIE U3 OT-
HOCSIIIUXCsI CIOZA PEe3yJIbTaTOB MOXKHO HalTh B crarbe «Oruer 06 ombiTax
110 BOCIIPUSATHUIO CBETA», onydmmKoBanHo# B XIV Tome @Puitocodckoro xyp-
HaJsa, u B crarbe «O TEOPUHU COCTABHBIX [IBETOB M MX OTHOUIEHUH K I[BETAM
cnekrpay B ®@uiocodckux tpygax 3a 1860 rox. Ciegyer ormMerursh u jBe
sekiur B KOpOJIEBCKOM MHCTUTYTE, B KOTOPLIX OH C OOBIYHON JIJIsi HErO
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SICHOCTBIO TIEPECMATPUBAET U TIOJKPEIIsieT CBOM TOYKM 3penusi. C camoro
Hadasa MakcBes npuHAI Teoputo 1perosbix omyinenuii FOura (Young),
COTJIACHO KOTOPOI1 BCe I[BETA B KOHEYHOM HTOTre CBOJIATCS K TPEM: KDACHOMY,
3ejieHOMY U (DHOJIETOBOMY. DTa TeOpHs ObLIa BO3BPAIEHA K KU3HU [ esrbM-
rosbueM (Helmholtz), moasemmum non vee dusnosoruueckuii dyHjaMmeHT.
MaxcBest e, OZHAKO, IOCBATHJI CBOU YCHUJIHS TPUIYMBIBAHHIO TOYHBIX
cnocoboB 00pa30BaHUsI U M3MEPEeHUs! [[BETOBBIX cMeceil. Kro nepsbrii cro-
co0 TIOJyYeHHs cMeceil, IBETOBOM BOIYOK, CYIIECTBOBAJ M PaHbIIE, HO B
pykax MaxkcBesuta OH MPEBPATHUIICS B MHCTPYMEHT, JAIONIUN TOYHBIE KOJIH-
YeCTBEHHbIE DPE3YyJbTaTbl, YTO IIO3BOJJIMJIO MEHATH U U3MEPATH KOJINYIECTBO
IBETOB, CMEINBAEMbIX B Tviaze. g rpaduyueckoro mpeacraBiieHus 1IBeTa
o, cneayst FOHTY, HCOIb30Ba PABHOCTOPOHHUI TPEYTOJILHUK, B BEPIIH-
HaX KOTOPOr'O pacIoJIarajnuch OCHOBHBIE IIBeTa. Torga Bce 1BeTa, BKIYad
6eJiblif, KOTOPbIE MOXKHO OBLIO MMOIYYUTh CMENIEHUEM B TON WJIM WHOM MpO-
DOpIrHu OCHOBHBIX IBETOB, NPEACTABIAIOTCA TOYKAMH, JIE2KAIIIUMU BHYTPH
TPeyroJbHUKA. TOYKHU K€ CHAPYXKHU TPEYTrOJIbHUKA IMPEICTABJIAIOT I[BETA,
KOTODbIe, OYAyud CMEIIAHHBIMH C OJHUM U3 OCHOBHBIX TOHOB, /IaiOT DPe-
3yJBTAT CMECH JIBYX OCTAJIbHBIX WJIU K€ IOCJIEe CMeCH C IBYMs OCHOBHBIMH
MOTYyT JaTh OCTABIIMICA TPETHM.

B nozauux crarbsx, ocobeHHO B HamedaraHHOH B ®uyiocopcKux Tpy-
nax, Makcsesut npefnoduTaer paboTaTh € SIIUKOM I[BETOB, B KOTOPOM Pa3-
HbIE€ YyY9aCTKH CIEKTPa MOXKHO CMEIIWBATH B TE€X WKW WHBIX IPONOPIHUAX,
a 3aTeM COIJVIaCOBbIBAThb C 6eﬂbIM IBETOM, COOTBETCTBEHHO YMECHbIIIaA €Iro
MHTEHCUBHOCTH. TaKuM IyTeM IOIy9aeTcs PsiJi IBETOBBIX YPaBHEHUH, 1103~
BOJISAIONIHH PA3JIOKUTH JII000# IBET IO TPEM OCHOBHBIM. DTH HADJIIOIEHMUS,
Ha KOTOpble MaKCBeJIJI OJIOXKUIJI HEMAJIO TPYAa, A0 CUX MOP IPOJOJIZKAIOT
OCTaBaThCA HanOOJIee BaXKHBIMHU PE3YJIbTATAMM, OTHOCAIIUMHUCA K OIILyIIe-
HHIO IIB€Ta, 1 OHU COXPaHAT CBOIO IIEHHOCTH HE3aBUCHMO OT TOI'O, KakKasd
Teopus (PU3UOJIOTUN BOCIIPUATHS 1[BeTa OYJIET B KOHIE KOHIIOB IIPUHSTA.

B cBa3m ¢ 3TMMu mccIeTOBaHUAME OIIYLIEHUN HOPMAJIBHOTO IJIA3a
YMECTHO OTMETHTH, uTO MaKcBesia 3aHuMaJI ¥ BOIIPOC O IIBETOBOI CIENOTe,
KOTODBIN PACCMOTPEH UM C JIOCTATOYHON MOJPOOHOCTHIO B €r0 CTATHAX.

Eme oguum u3 npemmeros, mHTEepecoBaBmmx Makcsesia, ObLIa Teo-
MeTpUu4veCKasd OIITHKA. Y>Ke B II€pBbI€ I'0Abl CBOETO HAYyIHOI'O ITYyTH OH Ha4aJl
COCTaBJIATh TPAKTAT OO ONTHUKE, KOTOPbIA, OIHAKO, TAK M He ObLI 3aBep-
meH. I[lepBast ero crarbs B 310i1 obsactu «O6 00MUX 3aKOHAX ONMTUYECKUX
npubopoB» TosgBUIACH B 1858 I., HO KpaTKOe WM3JIOKEHUE TEepBOH ee 4a-
CTH JIOKJIQIBIBAJIOCH paHbIine KeMOpumkckoMy GuiaocodcKoMy OOIIECTBY.
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B Heit gaHbI ycioBus, KOTOPBIM JOJIZKEH Y/IOBJIETBOPATH COBEPIIIEHHBIN OII-
TUYeCKU mpubop, ¥ TMOKA3AHO, YTO €CJIU JJIsI ABYX MOJIOKEHU IpeIMeTa,
€ro n300parKeHusl COBEPIIEHHBI, TO €CTh CBOOOMHBI OT ACTUIMATH3MA, HC-
KPUBJIEHUH U MCKAXKEHUI, TO 3TU n300pakeHus OyayT COBEPIIEHHBIMA 1T
Bcex paccrosauii. Quupasich Ha 3TOT PE3yJIbTAT, OH HAXOAUT CBA3b MEXKJLY
doKycaMu BXOJISINIErO U BLIXOMSIETO MyYKOB Jy4eil, CHIy yBEJIUUIeHUs U
Jpyrue XapaKTepHble BeJUYUHbI. BONpPOCHI MPESIOMIIEHUS B CIOKHBIX CHU-
creMax OH IMO03)Ke Pa3obpasl ¢ MOMOINbI0 WHOIO TOAXO0JA B TPEX CTATHIX,
coo01IeHHbIX JIOHIOHCKOMY MaTeMaTHiecKoMy o01iecTBy. B epBoit n3 aux
(1873) «O dboraIbHBIX JUHUAX IPEJIOMIIEHHOTO IIYYKA» OH UCHOJIb3YEeT Xa-
pakTepuctuyeckyo ¢yukiuio lavuibrona s onpeneseHns GOKATHHBIX
JIMHUU TOHKOTO Iy4YKa NPHU €ro MpejoMJIEHUM W3 OJHON M30TPONHOU Cpe-
JIbl B IPYTYIO /ISl IPOU3BOJIBHOM TTOBEPXHOCTH paszesa. Bo BTopoit ctarbe
(1874) «O xapakrepucrudeckoil dyHkuun [aMuiIbTOHa JJIs y3KOrO MydYKa
cBeTay PaCcCMOTpeHa 0ojiee CIOXKHAsA 337a49a O MPOXOXKIECHUU JIyda U3 O-
HOM M30TPONHOM Cpelibl B APYLyI0, KOrJa 3TH Cpedbl Pa3JesieHbl TpeTbei
MIPOM3BOJIbHOMN cpeoi. MakcBes1 HaxoauT Haubosee obmuii Bu GyHKINNA
TamuapTOHA ABYX TOYEK, U3 KOTOPBIX O/IHA JIEZKUT B CPEJIE UCITYCKAHUS Ty d-
Ka, & Ipyras — B CPeJie BXOJA, IpUYeM 00e TOUKU OJIM3KH K IJIABHOMY JIyqy
nydka. OOIuii pe3yapTaT MPUIAraeTcs 3aTeM K JBYyM 3aJa4aM O HaXOXK/Ie-
HWH MyYKa, BHIXOAAIIEro (1) u3 crnekTpockona, (2) u3 onTudeckoro mpubo-
pa, CHMMETPUYHOTO OTHOCHTEILHO CBOeli ocu. B Tperbeit crarbe (1875) 1o-
CAeIHSSA U3 YIOMSIHYTHIX 33189 pa3dbupaeTcs 3aHOBO ¢ OOJIbINEl TOJTHOTOH.

Cilejlyer OTMETHUTH, YTO BCE 3TH CTaTbU OObEIUHEHBI OJHOM OOIIei
ujeeil — crepBa pacCMOTPETh ONTHYECKHE sIBJIEHUS B IPUOOpE KaK HEdTO
1IeJI0e, He KacasCh MEXaHU3Ma, OCYIIECTBJISIONIErO ITH ABJICHUS, a YK IO-
TOM — KakK B cTarbe 1858 rojia — HMCHoIb30BaTh KOHKPETHbIE JAHHBIE O
npubope, AOCTABJISEMBIE OMBITOM.

C onTuYecKUMM CTAThsIMH B HEKOTOPOM CTEIIeHU CBSI3aHO OIyOJIMKO-
BanHoe B 1868 roay uccienoBanue «O mukuges. Kak cienyer u3 Ha3BaHus,
CTaThs 3TA B OCHOBHOM ITOCBAIIEHA T€OMETPUYECKUM CBOHCTBAM yKA3aHHOM
noBepxHocTH. HO 3aTpOHYTHI M Apyrue BOIPOCHI, HAIPUMED, O COIPAZKEH-
HBIX C Hell n3orepMuydeckux GpyHKIusx. B mepByio ke ouepeap ucciaemayor-
Cs MOBEPXHOCTHU, OPTOTOHAJIbHBIE CHCTEME JIydeil, TPOXOISIINX Yepe3 JIBe
smann. B cHOCKe K TeKcTy crarbu MaKcBesLT ONUChIBAET H300PETEHHBIH UM
CTEPEOCKOTI, HblHE XpaHsimiics B KaBenIuickoit 1abopaTopum.

B 1868-m Oputa Tak:ke onmyOJMKOBaHA KOPOTKAfA, HO OYEHb BaXKHAS
cratbs «O HAWIyUIIEM yCTPOMCTBE IS MOJyYeHUs] YUCTOTO CHEKTPa Ha
SKpaHe».
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CBsI3aHHYI0 rpyniry o0pa3yioT CTaTbU, TTOCBSIIEHHBIE HATIPSIKEHUSIM,
BO3HMKAIOIIUM ITOJT AeficTBreM cuil B yaacTkax depwm. IlepBoit u3 nux Oblia
«O B3amMHBIX DUTYypax U JuarpaMMax CuJiy, onybaukoBanHnast B 1864 romy.
ITouru cpa3sy 3a Heit ciieoBaja craThs Ha POJACTBEHHYIO TeMy «O Bhramce-
HUW paBHOBecusi U kecTkoctu (epmy. B mepBoit u3 stux crareit Makcseswut
BBIBOAUT HEKOTOPBIE COOTHOINEHUsT B3AUMHOCTH JIJIsi IBYX MHOIOYTOJbHU-
KOB, CBSI3AHHBIX MEXKIy €000 0CODBIM 00pa30M, U YCTAHABJIUBAET CBOIO
XOPOIIO U3BECTHYIO B TpadocTarnke TeopeMy O HanpsiKeHusX B ¢hepMmax.
Bo BTOpOIt OH NpuMeHsieT TPUHIMIBI PAOOTHI K 33/1a9aM, CBSI3aHHBIM C Ha-
npsikeHusMu B HepMax U CTPYKTYPAX U C OTKJIOHEHWSMW, BHI3BAHHBIMHU
PACTSIKEHUSIMY KAKUX-JTHO0 COSTUHSIONINX TaCTEH.

Tyt crenyer ynoMmsiHyTh Tperbio crarhio «O paBHoBecun cepue-
CKOi 000s04uKu». B Hell paccMOTpeHbl HANpsiKeHUsI B 000JI0YKE, BbI3BAH-
HBIE CHCTEMOM CHJI, IIPUJIOZKEHHBIX K IIOBEPXHOCTH, a TaKXKe IJad CIy-
Yasd ABYX HOPMAJIbHBIX CHJI, IIPHJJIOXKEHHBIX B JABYX IPOU3BOJIbBHBIX TOY-
Kax, IpUYeM [JAHO IIOJHOE PeIlleHHe 3aJa4i. DTO PEIleHHe, HCIOIb3YI0o-
Iee TIPUHIUI WHBEPCUH, PAHee HAIIEeANINi MPUMEHEHHE B 3JIEKTPOCTATH-
Ke, CBOJUT 33Ja4y K OIpeJejIeHHI0O HEeKOTOPOH (DYHKINHU, BIEPBbIE BBe-
JeHHON capom JIxkopmxkem Qiipu. Makcpenn Haspai ee QyHKIuel Ha-
npskernit Jitpu. Merospl, ¢ TAKUM yCIIEXOM Pa3BUTHIE B JTOH CTATHE,
mo-BumMoMy, nooyamn MakcBesia BepHYThCS K CBOel mpexkHeil pabo-
Te W PACHIUPUTH yCTAHOBJIEHHbIE B HEW CBOMCTBA B3aMMHOCTH. Tak Io-
SIBUJICSI €r0 4YeTBepThiii BKJaJ B 3Ty obsactb «O B3auMHBIX (GUrypax,
dopmax u JauarpamMmax CHji». DTOT BayKHBIM MeMyap ObLI OmyOIMKOBAH
B Tpymax Dmuubyprckoro Kopomnesckoro Ob6imecTBa, a 3aTreM OTMedeH
npemueii Keiita (Keith Prize). B navase mMemyapa CONEpKHUTCS yIUBU-
TEJIbHO KPACUBBIN CIIOCOD MOCTPOEHUS MJIOCKUX B3aUMHBIX AMarpamm. 3a-
TeM OOCYKIAIOTCsI T€OMETPHsl, CTEIEHNU CBOOOILI U CBS3W B MHOI'OIDAH-
HOIl epMe, C TOCTEIYIONIUM IIE€PEXOJOM K INPEJeIbHOMY CJIydalo, KO-
Ia TPAHW CTAHOBSATCH OECKOHEYHO MAJIBIMH U BMeECTe OOpa3yIoT TIuiajl-
Kyio moBepxHOCTb. Ilo xomy w3noxkenus MakcBemr mosydaer psig pe-
3yJIbTATOB OOIIEr0 XapakTepa, OTHOCIIIMXCs, B YaCTHOCTH, K HEPACTsI-
KHUMDBIM IIOBEPXHOCTAM W HMEIINUX IPpaKTHYeCKOE€ 3Ha4vYeHue J[Jjid aHa-
JIn3a HArpy:KeHHbIX ¢depM. 3areM OH NpHUCTymaer K obmeidl 3ajade o
rpadpuIecKOM TIPEJCTABICHUN BHYTPEHHUX HampsikeHuil B Tese. Onupa-
sICh HA PACIIMPEHHOE TOJKOBAHUE <«HATDAMMBbI HAIPSKEHUH», OH [1a-
€T TIOCTPOEHHUE IUarpaMMbl, ODJIAJAIOIel U MeXaHHIeCKUMH, U TeOMeT-
PUYECKMMHU CBOHCTBAME B3aMMHOCTH [0 OTHOIIEHUIO K Qurype, Haxo-
,Z[Hmeﬁcﬂ B HalIpA?KEHHOM COCTOAHUH. HeT HUKAKON BO3MOXKHOCTH OITH-
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carb 37eCh XOTs1 Obl KPaTKO BCE 3T CBOWCTBA B3AUMHOCTH, HAXOXKIE-
HHE KOTOPBIX OJIECTSAINE JEMOHCTPUPYET MOIIb MAKCBEJIOBCKUX METO-
noB. OTMETHM JIWIb, YTO MPH BHITOJHEHUH HEKOTOPHIX OIPAHUYUTENb-
HBIX YCJIOBUH 9Ta AMarpamMma IIO3BOJISEeT BHIPA3UTDH BCE COCTABJISIONINE HA-
MPSXKEHW 9epe3 eIWHCTBEHHYIO (DYHKIIWIO, AHAJOTHYHYIO (DYHKIUU Ha-
npsiKeHus: Dipu. B 3aKIIOUATENBHBIX pa3jenax Memyapa 00CYyKIaroT-
Csl ypaBHEHHWs HAINPSIKEHWH M MOKA3BIBAETCsI, YTO OOIee peIieHre Mo-
JKeT ObITh BBIPAXKEHO |epe3 Tpu (DYHKIINHU, aHAJIOTWYHbIE (DYHKIUU Dii-
pU i ABYX U3MEpEHUil. DT pe3yJbTaThl TPUIATAIOTCS K YaCTHBIM CIIy-
qagMm. Hampumep, m1aHO MOTHOE PACCMOTPEHME 3a0a4Ud O HAMPSKEHUSAX B
TOPU30HTAJBHON OaJiKe, PABHOMEDPHO HATDYKEHHON BJ0JIb BEpXHEil rpaHu-
IIBL.

MpbI cowr HEOOXOAUMBIM ODPHCOBATH 3/1eCh pabOThHl MaKcBeL1a B TeX
pasgenax (pU3MKU, B KOTOPBIX YUCJIO 3TUX paboT Besmko. OIHAKO MBI HE
MOXKEM OIHCATh HA 3TUX CTPAHHUIIAX BCEro BKJIaAa Makcsemta B HayKy. Ho
00 3TOM YnTaTEh MOXKET 6€3 0c000ro Tpyaa y3HATH U3 CJI0B camoro Maxkc-
BeJIIa, MO0 OH, KaK MPABUJIO, BO BBEJIEHUN K KaXK/IOH CTAThe JABAJ M sICHBII
0030p MOJIOKEHUS JIeJI B PACCMATPUBAEMO# TPobIeMe, U KPATKOE M3JI0Ke-
HHE IIOIYYE€HHbIX UM PE3YJIbTaTOB. yKa)KeM TOJIBKO HECKOJIbKO ME€MYapOB,
XOTsl ¥ He CBSI3aHHBIX C JIPYTUMU CTAThsSIMU, HO UPE3BBIYANHO MHTEPECHBIX
camu 1o cebe. Hambosee BayKHBIM U3 HUX, TO-BUIUMOMY, MOXKHO CUHUTATH
Tpyx o Kombiax Carypra. Ciojia xKe OTHOCATCS HEKOTOPBIE CTATHH 110 JINHA-
MUKeE, TUAPOMEXaHUKE U YUCTOM MaTe€MaTHUKe, BHECIINE BECbMa IOJIE3HBIN
BKJIQJI B 9TU Pa3/eJIbl HAYKU.

OcraBiivecss CMelIaHHble CTAThbU MOTYT OBbITH TIOAPA3JIEJeHbl Ha (2)
Jiekuu 1 peun, (6) ouepku uiu HeGosbInKe TpakTarhl, (B) Guorpadudeckue
3aMeTKH, (I) PEEeH3UH U KPUTHYECKHE OT3bIBBL.

Kracc (a) Braodaer ero peuu nepes, Bpuranckoit Accounanueit, JIon-
JIOHCKUM MareMaTuydeckuM oburectBoM, Pemesckyio sekimio B Kembpumxe
(Rede Lecture at Cambridge), peus Ha orkpsitin Kasenaumickoii mabopa-
ropuu u ynekuun B Koponesckom nHcTuTyTe M B XMMHUYIECKOM OOIIECTBE.

Knace (6) comep:kur BCe 3aMeTKu (KPOME OJHOM), HAMCAHHBIE s
Bpuranckoii sHnuKIONe MM, ¥ 3aMEeTKH TOTO Ke poja B Heitayp.

B kumacc (B) Bxomgar takue crarbu, kak «®apazeit> w3 Bpuramckoii
sunukonenuu u «lenbmromnbiy u3 Heirayp.

Haxowner, kacc (T) B OCHOBHOM COCTOUT U3 OT3LIBOB Ha HEJABHO OIMy0O-
nukoBauHbie KHUrK. OHK nosBstuch B Heliuyp u Hanbosee CymecTBeHHbIe
U3 HUX TEpenevyaTanbl 37eCh.
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B HEKOTOpBIX W3 TUX MHCAHUl, B yacTHOCTH m3 Kjacca (6), aBTop
He cTecHseT cebsl OrpaHUYEeHUsIMU B MATEMATUYECKONH CHMBOJIMKE; TaK, Ha-
npuMep, cTaThsa «KanuinnspHoe NpuTsKeHHe» eCTb IONPOCTY LEJbIH Ma-
JIBHBKHUI TPAaKTaT, T/ie BONPOC pa3bupaercs co Bceil Tpebyemoii marema-
TUKOH. JIeKIuyu OTHOCATCH K OIHOMY W3 Pa3AesioB (DU3UKH, KOTOPHIMHU OH
6OJIbIIIe BCErO 3AHUMAJICS — BOCIIPUSTHE [BETA, JIEHCTBUE Yepe3 CPe.Ly, MO-
snekyaspHas ¢usuka. lleHHocTh UX BecbMa BeJUKa. Bce 3TH nomy isipHble
OYEpKH OTJIMYAIOT sICHOE W CTPOHHOE W3JIOXKEHWE IPHUHIUIIOB, KPacoTa B
ITOCTPOEHUU TEKCTA, CUJIA U TOYHOCTHh B JIOKA3ATEJbCTBAX M BHIOOpPE IIPU-
MepoB. CTUIIb IPOCT U HA, PEJKOCTH CBODOJEH OT KAKUX-JTUOO TyMaHHOCTEH
n TeMHOT. MHOTIa »Ke, HaIpuMep B JIEKIUAX, TPOOUBAETCS CAEPKUBAC-
MO€e KpacHOpeUHne, KOraa MOIUOHAJIBHAA CTOPOHA ITPEIMETa ITePEeCUTUBAET
paccyzKIeHus.

B HacCTodllee CO6paHHe HE BKJIIOYE€HbI KHUTYU, HAIIMCaHHbIC WUJIX U3JdaH-
ubie Makcsesiom: «Teopusg remiorbi» (nepsoe uzganue, 1871 rox); «diek-
TPUYECTBO M MarHerusM» (nepsoe usnanue, 1873 rox); «Vccnenosanus 1o
37eKTpudIecTBy nocronodrennoro I'enpu Kapemawumia, wiena KoposeBcko-
ro O61ecTBa, HanucaHHble MexKay 1771 u 1781 rogamu, U3SaHHBIE IO IIO-
JIMHHBIM PYKOIKCAM, TPUHAIIeKAIMM reprory lesonmupckomy, Poimapio
TMonesaskus» (1879 rox). K HUM MOXKHO 106aBUTH U3SIIHOE MAJIEHHKOE BBe-
JIeHVe B TUHAMUKY 0J] Ha3BauueM «Marepust u npuzkenues (u3zgaHo B 1876
rozay OB611ecTBOM 10 PACIIPOCTPAHEHUIO XPUCTHAHCKOrO 3Hanus ). Kpome To-
ro, MakcBesty NpuHAJIEXKUT pa3jes B ordere Bpuranckoii Accorumanun
00 3JIeKTPUIECKUX IUHATIAX, U3JaHHOM BriocaeacTun @uumunrom JIxen-
KMHOM B BUJE KHUTH.

«Teopust TEIIOTHI» BBIILJIA B CEPUU HAYIHBIX YI€OHUKOB, N3aBAEMOI
Jlourmencom, Ipunom u K° (Longmans, Green and C°), u cpa3sy xe Obl-
Jla, IpU3HAHA, OJIECTAIINM U3JIOXKEHUEM MIPEIMETA, 9acTh KOTOPOro, MpUudeM
HaunboJiee HHTEPECHAsT YaCTh — MEXAHUYIECKAs TEOPHUsl, TOJBKO HAYAJIA, CBOE
CyIecTBOBaHMe, 0Osi3aHHOe Tennto u TpyaaM Perkuna (Rankine), Tomcona
u Kiaysuyca. Ocobyto npesects Tpaktary MakcBesia IPUIAET CBEXKECTh
¥ HOBU3HA M3JIOXKEHNU, CAeIaBIINe KHUTY CTOJIb MOMYJIAPHON Cpeay u3yda-
IOHUX TeIJoTy.

Vuxe nocie cmeptu Makcsesuia, B 1881 roay, npodeccop ['apuer 3aBep-
IIUJI U BBINYCTUJI B cBeT «HavasbHbll TpakTar 00 3jeKTpuydecTBes, 60/b-
Iyio 4actb Koroporo Makcsesn ycnen manucars. [leqs 3Toro counnenus
U ero MeCTO IO OTHOIIEHHUIO K OOJIBIIOMY TPAKTATY BUIHBI U3 CJAEMYIOMINX
CJIOB MAKCBEJIJIOBCKOTO MTPEIUCTOBHA:
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«B 3T0it HEGOMBITION KHUKKE 51 CAEJIAJ TIONBITKY 0 BO3MOXKHOCTH CXKa-
TO OIMWCATH SIBJIEHWS, TPOJMBAIOIINE CBET HA TEOPHIO JEKTPUUECTBA, U C
UX TIOMOIIIBIO BBIPAOOTATH Y YATATE ST IOHSTHsT 00 JTEKTPUIECTBE.

B Gonbmiom TpakTare s 3a9acTyIO MCIOAB30BAJ METOMBI, IO MOEMY
MHEHHUIO, HE CaMblIe JIydine, HO 0€3 KOTOPBIX YUaIluiiCsi He CMOT Obl UATH
[0 CTOMAM OCHOBOIOJIOKHUKOB MAaTEMATHYECKONH TEOPHH 3JIEKTPUUECTBA.
Ho reneps s erre Gombiie yOexkIeH B TPEBOCXOACTBE METOI0B, POJCTBEHHBIX
noaxony ®Papasesi, v 31eCh TPUMEHSIIO UX C CAMOTO HAYATIA.»

Tpynno moka npenckasars Oyaymiee «Tpakrara 00 3JIEKTPUIECTBE U
MarHeTu3Me», HO HeT COMHEHHs, YTO Cpa3y NOCje OmyDJIUKOBAHWSA OH JAJl
HAIMpaBJIEHWEe U OKPaCKy Bceil Hayke 00 ssekrpudecrse. OH cTaj mocsies-
HUM CJIOBOM MacTepa O MpeIMere, KOTOPOMY OH MOCBSITUJ MHOIHE TOJIbI
CBOE KU3HU, U BCE, UTO OH 371eCh CIEJIAJ, HAILIO JOJZKHOE MECTO B TPaK-
tare. OTaesbHBIE TJIaBbl, 0COOEHHO 00 JIEKTPOMArHETU3ME, TPAKTUYECKU
BOCIIPOU3BOJAT €ro MeMyapbl ¢ HEKOTODBIMH, IIPaBla, UCIPABJICHUAMU U
yAydIeHnsiMA. TpakTaT 3aMedareseH pa3paboTKON MATEeMATHIeCKUX IT0-
JIpOOHOCTEl, HE YCTYTAMOMEeH U3I0KEHNI0 (PU3NIECKUX MPUHIIATIOB, U 6O0-
raT OPUTHHAJIHHBIMU TJIABAME O MATEMATHYECKUX MPEIMETaX, CBI3aHHBIX
¢ OCHOBHBIM cozepxkanueM. Cro/ia OTHOCATCS pas3iesibl O ChepUIecKux rap-
MOHHKaX U 00 ypaBHEHUsX JlarpaHka B IUHAMUKE.

Ipoucxoxmenne u paspurue uaeil u nouatuit Makcsesra 06 3yek-
TPUIECKOM rHef/'ICTBI/II/I, JOCTUTHINX KYJbMHWHaAIIUW B TPaKTaTe, 1€ BCE OHU
YIOPsIIOYEeHbl M B3AaUMOCBSI3aHBI, 00Pa3yI0T MHTEPECHYIO IVIABY HE TOJBKO
B MCTOPWUU MBbINLJIEHUs, HO U B UCTOpUU HAyKu 00 3djekTpudecTse. Bpsm
JIN MOXKHO TIEPEOIEHNTDb BIUSHUE OTKPBITUH 1 pasmbiniienuit Papases Ha
Maxkcsesta, KOTOPBI# caM paccKa3as HaM, 9To Mepe/l TeM, KaK HAYaTh u3y-
YeHHE JIEKTPUYECTBA, OH MPUHSJI PellleHne He YUTAaTh HUKAKON MareMma-
THKH, [IOKa He ogoseer «ONbITHBIX HccaenoBanuii». Ho 10 3Toro on ObLI
MHOI'UM O6H3aH u uaedM, CoAepzKallluMCA B BECbMa BaKHbIX CTATbAX C3Pa
V. Tomcona 06 aHAJIOTUU MEK/Iy TEIJIONPOBOJHOCTHIO U CTATHYECKUM JJIEK-
TPUYECTBOM M O MATEMATHYECKONH TEOPHUH PABHOBECHOTO 3JIEKTPUUYECTBA.
Best ke mocseayoras qesarebHOCTh MaKkceBesia, OKpalleHHas OJ1epKUMO-
cThIo uAesaMu u noaxoaom Papaes, siBjsier coO0i KAPTUHY MOTYUEro WH-
TEJIJIEKTA, TEPIIEJUBO U YIIOPHO MPOSICHSIIOIIEr0 TEMHbIE 00JIACTH IPEIMEeTa,
uccienoanuii. Ty ero nzobperareibHOCTH ObLIa H€30TKA3HOMI.

KoposeBckoe Mmopckoe yuausuiiie.
I'punaBua.

Asryct 1890 .
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1. IIpeamer dbusmkm. Puszmka €cTb TOT OTAE] TMO3IHAHHS, KOTO-
PbIil U3y9aeT rOCIOACTBYIONIUI B IPUPO/IE TMOPSIOK WJIN, IPYTUMHU CJIOBa-
MU, TPABUIBHYIO TOCIEI0BATEIbHOCTD COOBITHH.

Opnako Ha3BaHue GUUKU YACTO OTHOCAT B DOOJIee WM MEHee TeCHOM
CMBICJIE K T€M OTPACJISM HAyKH, KOTOPbIE U3Yy4YalOT SIBJIEHUS CAMOIO IIPO-
CTOI'O U OTBJIEYEHHOTO POJA, UCKJIOYas U3 PACCMOTPEHHUs DOJIee CIOKHBIE
sIBJIGHHSI, HAIIPAMEp, T€, YTO HaOJIOJAIOTCSA B YKUBBIX CyIIECTBAX.

CaMbIM IIPOCTBIM CJIYyYaeM sIBJISETCS TOT, B KOTOPOM COOBITUE WJIU SIB-
JIEHWE MOXKET ObITh OIMCAHO KAK M3MEHEHWE B PACIIOJIOXKEHUUM HEKOTOPBIX
test. Tak, ABUKEHUE JIYHBI MOYKHO OIUCATH, YKA3bIBas U3MEHEHUS B €€ I10-
JIOXKEHUM OTHOCUTEJIBHO 3€MJIM B TOM IOPSIKE, B KOTOPOM OHHU CJIEAYIOT
OJIHO 33 JIPYTHM.

B apyrux ciaydasix Mbl MOXKEM 3HATh, YTO ITPOU3OIILIO0 HEKOTOPOE W3-
MEHEHHUE B PACIIOJOXKEHUHU, HO He B COCTOSIHUU YCTAHOBUTH, B UYEM COCTOUT
9TO U3MEHEHHE.

Taxk, xorga 3amMep3aer Boja, MbI 3HAEM, YTO MOJIEKYJIbI, U MeTbaaii-
IIIHe YACTHUILI BEIeCTBAa, JO/KHBI OBITh PACIIOJIOKEHBI PA3JIUIHBIM 00pa-
30M BO JIbZly ¥ B BOZe. MbI 3HAEM TaK»Ke, YTO PACIIOJIOKEHUE MOJIEKYJT JIbIA
JIOIIKHO 00J1a1aTh KaKOW-TO cuMMeTpueil, ubo jen umeer (popMy CUMMET-
PUYHBIX KPHCTAJIJIOB, HO MbI ITOKa, €Ile He UMeeM TOYHOIr'O 3HAHHUSA O JIei-
CTBUTEJILHOM PACIIONIOXKEHUH MOJIEKYJT Jibaa. OIHAKO ¥Ke BCAKUN pa3, Koraa
MBI MOKEM TIOJIHOCTHIO OMHUCATH U3MEHEHUE PACIOIOKEeHHUsI, Mbl 00J1a1aeM
3HAHMEM O TOM, YTO ITPOU3OIILIO0, COBEPIIEHHBIM [TOCTOIBKY, TOCKOJIBKY OHO
[TOJTHO, XOTSI HAM IIPEJICTOUT €IIe U3y YUTh, IPU COOJIIOIEHNY KAKUX YCIOBUI
BCEr/Ia IIPOU30HIET TAKOE YKe SABJIEHUE.

Urak, nepBast gactb (pu3uku U3yvIaeT OTHOCHUTEIBLHOE TOJIOXKEHUE U
JIBUKEHHE TeJI.

2. Omnpenenenne MaTepuaabHOM CUCTEMBI. B0 BCAKOM HaydIHOM
MCCJIEZIOBAHUH MbI HAUMHAEM C TOT'O, YTO OTMEYAEM OIpPeIeJeHHYI0 00/1acTh
WJIA TIPEeIMEeT, KaK IoJie JJisi HaluX u3bicKauuii. Ha HeM MbI TOJIKHBI CO-
CpEeJIOTOYUTD Hallle BHUMAHUE, UCKJIIOYUB U3 PACCMOTPEHNS BCIO OCTAJIBHYIO
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BCEJIEHHYIO JIO0 Te€X IIOp, IOKA MbI HE BBIMOJHUM HAYATOIO HCCJIEIOBAHMUSI.
TTosroMy 1 B dpu3MKe MepBbIii IIIAr COCTOUT B TOM, YTOOBI SICHO OTTPAHUYHUTH
MaTEPUAJIBHYIO CHCTEMY, KOTOPYIO MbI JIEJIAEM IMPEIMETOM HAIIEro n3yde-
HHAA. DTa CACTEMA MOXKET OBITH JIIOOO CTENEeHM CJIOKHOCTH. JTO MOZKET
OBITH OJHA MaTepHaJibHAs JaCTHIA, TETO KOHEYHBIX PA3MEpPOB MM HEKO-
TOPOE YHCJIO TAKUX TEJ, HO 9T CUCTEMA MOXKET JayKe OBbITh M HACTOJBKO
pAaCIIMpEHa, YTO BKJYUT BECh MATEPUAJIBHBIA MUD.

3. OmnpeseneHne TEPMHUHOB <«BHYTPEHHUII» W <«BHEITHUN».
Bce ornomenus niin nefiCTBUSA MEXK Iy 9aCTIMU CHCTEMbI HA3bIBAIOTCS 6HY-
MPEeHHUMU OTHOIIIEHUSIMA WA TeUCTBUSIMU.

OrHOWEeHNsT WU JAEHCTBUST MEXKIy BCEHl CHCTEMON WM YacThiO ee U
TeJIAMU, HE BKJIOYEHHBIMH B CHCTEMY, HA3bIBAIOTCI GHEWHUMU. ITH IIO0-
cjieiHue Mbl OyJieM U3ydaThb JIUIIb TOCTOJIbKY, IIOCKOJbKY OHU BJIHSIIOT HA
caMy CHCTEeMY, OCTaBJisiss 6e3 pacCMOTPEHUs WX BJIMSHUE HA BHEIIHUE Te-
sia. OTHOIIEHUST U IECTBUS MEXKJIYy TeJIAMU, B CUCTEMY HE BKJIIOUEHHBIMU,
JIOJI2KHBI OBITH BOBCE MCKJIIOYEHDBI U3 PACCMOTpeHus. Mbl MOXKeM HCCIIeno-
BaTh UX HEe MHAYE KAK PACHIUPssi HAILY CHCTEMY TaK, YTOObI OHA BKJIIOYHIIA
U 9TH JIPYTHE TeNa.

4. Omnpenenenne koHurypanuun. Korpa marepuasnphas cucre-
Ma PaCcCMaTPUBAETCA C TOYKU 3PEHUA OTHOCUTEJBHOIO IIOJIOKEHUS ee da-
creif, TO COBOKYITHOCTH OTHOCUTENILHBIX MOJIOKEHUH HA3BIBAETCHA KoHguay-
payueti CACTEMBI.

Suanue KOH(MUTYPAIUE CUCTEMBI B JJAHHBIT MOMEHT 3aKJII0YaeT B cebe
3HAHUE ITOJIOZKEHNA KaKJ0M TOYKHM CUCTEMbl OTHOCUTEJbHO KaxKJ0U APyroit
TOYKH B 3TOT MOMEHT.

5. Jmarpammbl. KouHdurypamumio MarepuajbHON CHCTEMbI MOXKHO
n300pa3uTh HA MOJeH, IIane uian guarpamme. Ilpeanonmaraercsa, 4ro Mo-
JIeJIb WK INArPAMMa, TOXOIUT HA MATEPUAJIBHYIO CUCTEMY JIHIIb 110 (popMme;
HET HEOOXOAMMOCTH, YTOOBI OHA TIOXOIHUJIA HA Hee B APYTUX OTHOIICHUSX.

ITInan nnn kapra uzobpazkaer Ha Oymare B JABYX U3MEDPEHHUSX TO, UTO
B JEUCTBUTENLHOCTH, ObITH MOYKET, IMEET TPHU M3MEDPEHWs U MOXKET OBbITh
BIIOJTHE M300pAXKEHO JIUIIH TTOCPEICTBOM Mojesu. Mbl OyneM mojb30BaTh-
csl CJIOBOM «Juarpammas Ijs obo3HaudeHus Ji060# reoMerputeckoii du-
rypbl, 6e3pa3IMIHO, TIJIOCKONH WJIM HET, [MOCPEICTBOM KOTOPO#M MbI H3yd4a-
€M CBOICTBA MaTepuabHOi cucrembl. Takum 00pa3oM, KOTJa Mbl TOBOPUM
0 KOH(DUT'ypAIIMU CUCTEMbI, TO B HAIIEM yMe€ BO3HUKAET HPE/ICTABJIEHHE O
JauarpamMMe, KOTOpasi BIOJHE M300pakaeT KOH(MUTYPAIUI0, HO HE HMEeT
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HU OJHOTO M3 OCTAJIBHBIX CBOMCTB MaTepHaJibHON cucreMbl. Kpome nna-
rpaMM KOH(MUTYPAIUU Mbl MOYKEM MMETh JHATPAMMBI CKOPOCTH, HAIPSIZKe-
HUS U T. ., KOTOPbIE HE BOCIPOU3BOIAT POPMbBI CHCTEMBI, HO TP MTOMOIIIN
KOTOPBIX MOYKHO U3YYIUTH €€ OTHOCUTEbHbIE CKOPDOCTH UJIU €€ BHYTPEHHUE
CHJIBI.

6. MatepuajibHasi 4acTAma. 10, CTOIb MAJIOe, 9TO sl Iesei
HAIIIEr0 UCCIEOBAHNS MOXKHO TTPpEeHEOPEedYh PACCTOSHUIMUA MEKIY OTIAEIb-
HBIMU €r0 YaCTIMU, HA3bIBAETCH MAMEPUALDbHOU wacmulel.

Tax, B HEKOTOPBIX ACTPOHOMHUYIECKHUX UCCIETOBAHUAX KAXKIYIO TIJIaHe-
Ty W JaKe COJIHIE MOXKHO PacCMaTpUBaTh, KAK MATEPUAJIBHYIO YaCTHILY,
IIOTOMY 4YTO pa3jnyne AEHCTBHN Pa3HBbIX YacTel 3TUX TeJ He BXOJUT B
Kpyr Harero BHuManus. Ho Helb3s MX paccMaTpUBATh KaK MaTepUasIb-
HbIE YaCTHIILI, KOTJA MbI HCCIEIyeM UX Bpaienue. Jlaxke aToM, KOTga Mbl
MIPUTIACHIBAEM MY CIIOCOOHOCTH BPAIAThCsI, HYKHO ceDe MpeICTaBIsATh CO-
CTOAIIAM M3 MHOTUX MATEPUAJbHBIX YACTHIL.

JlrmarpaMma MaTepuabHON YaCTHUILI €CTh, TOHATHO, MATEMATHIECKAST
TOYKA, HE UMEIOIAsi HUKAKON KOH(MUrypaiuu.

7. OTHOcUTeJbHOE MOJIOXKEHNE JBYX MAaTepPUAJIbHBIX YacCTHIIL.
Juarpamma JIByX MaTepUaIbHBIX YACTUI[ COCTOUT U3 ABYX TOYEK, HAIPHU-
Mmep, A u B.

TTonoxkenue Touku B OTHOCUTENIHHO TOUKH A yKa3bIBaeTCs HAIPaBJIe-
HUEM U JJIMHON NpAMO# JIMHUU E, npoBeseHHo om A ¥ B. Eciu wmbr
BbIHIEM U3 TOYKM A ¥ NpoiiieM B HANPABJIEHWU, YKA3AHHOM JIMHUEH E,
paccTosinue, PABHOE JIJIMHE ITO JIMHUK, TO IPHUIEM B TOUKY B. DT0 HAIIpaB-
JIEHHE M PACCTOSHUE MOTYT OBITh TaK 7K€ XOPOLIO yKA3aHbI J1060# ApyToit
JMHEeH, KaK, HanpuMep, ab, mapasiensuoii u pasuoii AB. Tlonoxenne T04-
ku A orHOCHTENHHO B yKa3biBaeTcs HAIpaBJICHIEM W JJIMHON JIMHUN BA,
nposeennoi om B & A, wnu nunuu ba, paBHON U mapasienbHoi BA.

OwueBnsno, uro BA = —AB.

Korma sivauio Ha3biBaiorT GyKBaMu, MOCTABJIEHHBIMUA Y €€ KOHIIOB, TO
MOPSAZIOK OYKB JIOJI’KEH BCErJa COOTBETCTBOBATH TOMY HAINPABJICHWUIO, B KO-
TOPOM JIMHUSA JOJIZKHA OBITH IIPOBEIEHA.

8. BekTopnl. B reomerpun suipazkenne AB ecTh mpoCTO Ha3BAHUE
JIMHUHU. 3JIECh K€ OHO yKa3bIBAeT JEeWCTBHE, OCPEICTBOM KOTOPOIrO IIPO-
BeJleHA JIMHUS, UMEHHO, OTIEPAIIMIO TIEPEHECEHUs YepPTSIIeil TOUKN B HEKO-
TOPOM HAIIPABJIEHUH HA HEKOTOpOe paccrodnue. Kak ykazarensb 3Toi omne-
pauun, munus AB Ha3BIBAETCH 6EXMOPOM, U CAMA OTIEPAIUs BIOJIHE OHpe-
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JleJisieTCsl HAIPABJIEHWEM W PAaCCTOsSHUEM nepeHeceHus. VlcxomHas TOYKa,
Ha3bIBaeMas Ha%aA0M BEKTOPA, MOXKET OBITH TJie YTOMIHO.

L7151 TOTO 4TOOBI OIPEJETUTh KOHEYHYIO PAMYIO JIMHUIO, MBI JOJIZKHbI
yKa3aTh ee HAJaJO, a TakyKe ee HampasjeHue u jjunHy. OIHAKO MPUHATO
CYUTATh PABHBIMU BCE BEKTOPBI, MAPAJJIEIbHbIE MEXKIY COOOM, MPOBEIECH-
HbIE B OJHY U Ty K€ CTOPOHY U MMEIOIIe OJUHAKOBYIO BEJTHMIHHY.

Beskas BesmmunHa, MMeOmas ONpeaesieHHOE HAIPABJIEHWE U OIpe/ie-
JIEHHBIH pa3Mep, KaK, HAPUMED, CKOPOCTh WM CHJIA’ , MOXKET GBITh pac-
CMaTpUBaeMa KAaK BEKTOP ¥ n300pazkeHa HA JuarpamMMme MIPsiMON JIMHU-
elf, HaIpaBJIeHNE KOTOPOM MapaJjebHO BEKTOPY, a JAJIWHA MPEICTABISIET
B OIIpe/IeJIeHHOM MaciuTabe pa3mep (YUCIEHHOE 3HAYEHUE) BEKTODA.

9. Cucrema Tpex 4dacturl. PaccMOTpuMm Tenepb CUCTEMY TpeX da-
CTHII,.

Ee koudurypaius n300pazkaercst IuarpaMmoii u3 Tpex
rouek: A, Bu C. D C

TTonoxkenwe Touku B orHOCHTETHHO A yKasbiBaercs
BEKTOPOM E, a nojoxkenue Toukn C' OTHOCUTEIBHO B —
BekTopom BC. A B

OQueBUIHO, 9TO [0 ATUM JIAHHBIM, €CJIU TOYKa A uzsect-
Ha, MbI MOXKeM HaiiTu Touky B, a 3arem u Touky C, TaK 4TO
KoHGUTYpaIys TpeX TOYeK BIOJHE onpejenena. [lomoxkenne Touku C' or-
HOCHTEILHO TOUKM A yKazbiBaercs BekTopoM AC, 1, CONIACHO OCIEIHeMY
3aMEYaHMIO, JOJKHO ObITh BO3MOYKHO BBIBECTH 3Hadenue sektopa AC u3
3HAYEHUII BEKTOPOB AB u BC.

Pesynbrar omeparuu AC' COCTONT B TIEpPEHECEHHH HUepTAIIEH TOYKH
u3 A B C. Ho pesysbTar moiyquTCsi TOT K€, €CJIA TIEPEHECTH YEePTSIIILY 0
TouKy crepBa u3 A B B, a 3arem u3 B B C, a 3T0 €CTh CyMMa, onepanuii
AB+ BC.

10. CaoxxeHue BeKTOpPOB. lrak, NpaBuio CIOXKEHHs BEKTOPOB
MOKeT OBITH M3JI0KEHO TAKUM 00pa30M: U3 KaKO#-Tub0 TOUKM, KaK HadaJIa,
MPOBOJUM PsiJi TOCIEI0BATEIbHBIX BEKTOPOB TaK, YTOOBI KAXKIBI BEKTOD
HAYMHAJICA B KOHIIE peaplayiero. Ilpsayas aunus, npoBeeHHAs U3 HAYAJIa,
K KOHILY ps/1a, €CTh BEKTOD, IIPEICTABIIAIONINN CYMMY CllaraeMbIX BEKTOPOB.

Puc. 1

*Cuita mostHee OTpeIeNIseTcs: KAK BEKTOD, IPUIOKEHHDIH K JIMHUY e JefiCTBUs; TaKOH
BEKTOD [MOryIuii CKOJIb3UTH BIOJb IPSIMOIL, 4aCTh KOTOPO# oH cocrasisier| Kaugdgpopd
HA3bIBAET POMOPOM; KPOME TOrO, TOUKA IIPUJIOXKEHH CHJIbI HECYIeCTBEHHA JIAIIL B TOM
cilydae, eCli TeJIo, Ha KOTOPOe OHa JeHCTBYeT, pacCMaTPHBAETCS KaK TBEPIOe.
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Iopador: crosicenus beapasauyen, n6o eci Mt namaimem BC +AB, To
YKa3aHHYIO OIEPAIHIO MOYXKHO BBIIOIHUTD, IPOBeas npamyio AD, mapas-
nempuyio u pasuyio BC, a 3arem coenunns D u C npamoit DC, koropas,
no Esknuny 1. 33, napamiensna u pasna AB, Tak 4TO B pe3yJbTaTe STUX
JIBYX Oreparnuii Mbl IpuxouM B TOYKYy C, B KAKOM ObI MOPSIJIKE MbI UX HU
BBIIOJIHSAJIH.

To ke camoe cripaBeJInBO JJisl JTI000r0 YUC/Ia BEKTOPOB, — UX MOXKHO
CKJIJbIBATh B KAKOM YT'OJHO IIOPSIIKE.

11. Brruutanue BekTOpoB. /[lis TOro 4Tobbl BBIPA3UTH MOJIOXKE-
uue 109k C' OTHOCUTETHLHO B 4depe3 BEKTOPDI, YKA3bIBAIOIINE MTOJIOXKEHWS
rouek B u C' orHOCHTENbHO A, 3aMeTHM, 9TO MOXKHO mpuiitn u3 B B C,
6o TepeMernasch BaOMb MpaMoil muauu BC, mbo nepexons u3 B B A,
a3arem u3 A B C.

Orcioma
BC =BA +AC =

= AC + BA, Tak Kak NOPsIZOK CJIOKEHUsT He3pas3InyeH,
= AC — AB, Tak kKak AB paBHO U IPOTUBOIOJIOXKHO BA.

Takum 06pazom, BekTop BC, BBIPAXKAIOMIHIT TT0/I0KeHue TouKr C' OTHOCH-
TeJbHO B, HaXOIUTCs BHIYUTAHUEM BEKTOPA, ONPEIENAIONero B, u3 BeKTo-
pa ompezesoiiero C, MpudeM 3TH BEKTOPBI IPOBeaeHbl K ToukaMm B u C
13 Kakoro-aubo obiero Hadamua A.

12. Hagano BekTopoB. Ilonoxkenus J000ro 4ucia 9acTHIl, MTPU-
HAJIJIEXKANUX K MATEPUATILHON CHCTEME, MOTYT ObITh ONPEIE/IEHbI TOCPE -
CTBOM BEKTOPOB, IMPOBEJIEHHBIX K KAXKION M3 ITUX YACTHUI] U3 KAKOH-JIMO0
OJIHOI TOUKHM. DTa TOUKA, HA3BIBAETCS HAYAJIOM BEKTOPOB UJIU, KOpOUde, IIPOo-
CTO HAYANOM.

dTa cHCTEMa BEKTOPOB ONPENESeT KOH(PUIYPAIMIO BCEH CHCTEMBI,
ubo, ecyin KeJaeM y3HATh MTOJIOKEHNe KaKOH-Inb0 TOYKM B OTHOCUTEIHHO
KaKOI-HUOYAb JPYroit TOYKU A, TO €ro MOXKHO ONPEIETUTDH 110 BEKTOPaM
OA u OB nocpeicTBOM ypaBHeHUsI

AB = 0B - OA.

Mpbr MO2keM BBIOpaTh KAaKyI0 yrOJHO TOYKY B Ka4eCTBE HAYAJIA, U HET
ITOKA OCHOBAaHUI NpEINoYecTh OJHy TOUKy npyroit. Kondurypamnus cucre-
MBI, — JPYIUMHU CJIOBAMH, OTHOCUTEIbHbBIE MOJIOXKEHUSA BCEX ee JacTeil, —
ocraercst TOM ke, Kakas Obl TOYKA HU ObLTa BhIOpana 3a nadaso. OgHaKO
MHOT'HE UCCJEIOBAHNS YIPOIIAIOTCS HAIEXKAIIMM BHIDOPOM HAYAJIA.
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13. OTHOcCHuTeJIbHOE IIOJIOXKEHUE JIByX cucTeM. KEciau u3BecTHb
KOHMUTYDAIUY ABYX PA3JIMYHBIX CHCTEM, U3 KOTOPbIX KaXK/1as UMeeT CBOe
CcODCTBEHHOE HA4ajo, M €CJIH Mbl JKejlaeM BKJIIOYUTH 00e CHCTEMbI B CH-
creMmy Gosiee OOITUPHYIO, UMEIOIIYI0, CKaYKeM, TO K€ CaMOe HAYaJIo, 9TO U
nepBad U3 ABYX CUCTEM, TO AOJIZKHbI OIIPECJIUTDH ITOJI02KEHNE HadaJia BTO-
POii crCTEeMbI OTHOCUTEIHLHO HAYA A IEPBO U JIOJI?KHBI IMETh BO3MOKHOCTD
MIPOBOUTH JIMHUU BO BTOPOIl CHUCTEME MAapAJIIeIbHO JIMHUSM MTEePBOIA.

Torzga mo § 9 monoxkenue Touku P BTOpOIt cucTeMbl OT-

HOCHTEJILHO TepBoro Hadasa O MpeicTaBUTCs CyMMON BEK- P
ropa O'P 9TOi TOYKM OTHOCUTENHLHO BTOpOro Havama O u
sextopa OO’ Broporo nauana O’ orHocuTeasHO mepsoro O.

O- O

14. Tpu NaHHBIX OJisi CDABHEHUS JABYX CHCTEM.
Mpb1 umeeM mpuMep TAKOTO 0Opa30BaHUst OOTBINON CHCTEMbI
"3 ABYX WM 0OOIee MEHBINNUX CHCTEM, KOTJA JBE COCETHUX HAIUU, TMPOM3-
Bels KaXK/1asi CbeMKY M COCTABUB KapTy CBOEH COOCTBEHHON TepPUTODPUH,
COTJIAIIAIOTCS COETUHUTH CBOM ChEMKH, YTOOBI BKJIOYUTHL 00€ CTPAHBI B
onuy cucremy. s Toii e HeOOXOIMMBI TPHU BEIIIN.

Bo-niepBbIx, cpaBHeHHe HAa4Yaa, BRIOPAHHOI'O OHOM CTPAHOM, C HAYa-
JIOM, BHIODAHHBIM JIPYTOM.

Bo-BTOpBIX, CpaBHEHNE OCHOBHBLIX HAINPABJIEHUN, TPUHATHIX B 00EUX
CTpaHAax.

B-1tperbux, cpaBHEeHUE STAJOHOB [IJIMHBI, TPUHATHIX B 00EUX CTPAHAX.

1. B nMBUIM30BaHHBIX CTPAHAX IITUPOTA BCETIA CINTAETCSA OT IKBATOPA,
HO JIOJITOTA CIUTAETCS OT MPOU3BOJIBHOTO MecTa, Kak ['punsuy man [Tapuk.
IlosTomy, nys Toro 4TobbI coryiacoBaTh KapTy Bputanum ¢ kaproit @pan-
IIUU, MBI JIOJIZKHBI OIPEIEJIUTh PA3HOCTD JIOJITOT MEXKJy OOCEePBATOPHUSIMU
I'punsuua u ITapuxa.

2. Eciin cvhemka 6bu1a cuesiana 6e3 acCTpOHOMUYECKUX WHCTPYMEHTOB,
TO 3a OCHOBHDIE HAIIPABJIEHUS TPUHUMAJIMCH WHOT/IA HAIIPABJIEHUS, YKA3bI-
BaeMble MArHUTHBIM KOMIMAcoM. Tak ObLIO, s MMOJIaraio, Ipy MePBOHAYAIb-
HBIX CheMKax HeKOTopbix u3 Bect-UHackux ocTpoBoB. XOTs pe3y/IbTaThl
TAKOM CHbEeMKH M JAI0T MPABUIBHO MECTHYIO KOH(MUIYPAIMIO OCTPOBA, HO
OHH HE MOI'YT OBITH TOYHO COIVIACOBAHbI C 0DIIEl KapTOil MUpa 10 TEX IOp,
TOKa He OyIeT yCTAHOBJIEHO OTKJIOHEHHE MATHUTHOM CTPEIKH OT HCTUHHOIO
ceBepa B TO BpeMsi, KOTJa MPOU3BOIMIACH ChEMKA.

3. Hus Toro 4robbl cpaBHUTH cheMKy PpaHiuu co cheMKoit Bpura-
HUU, MeTP, PPAHILY3CKUIl ITAJIOH [JIMHbI, JOJKEH ObITh CDABHEH C sIPJOM,
OPUTAHCKUM JTAJOHOM JJIUHBI.

Puc. 2
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Apn onpenenen Axkrom Ilapnamenrta 18 u 19 Bukr. . 72, urons
30, 1855 1., KOTOPBI!l MOCTAHOBJSET, «9TO TPsSMasl JUHUSA, UJIU PACCTOSI-
HUEe MEeXK/y [EHTPAMW TONEPEYHbIX JINHUHN, TPOBEJEHHBIX HA JIBYX 30JI0-
THIX KJIETIKaX HA OPOH30BOM Opycke, xpansmemcs B najare KasnadeiicTsa,
JIOJIKHA CYUTATHCHA MOAJTMHHBIM 3TajoHOM sipia mpu 62° Dapenreiita, a B
CJIydae ero yTparbl OH JOJKeH ObITh 3aMEeHEH MTOCPEJCTBOM ero KOIUii».

Mertp BBenen 3akoHoM Ppamniry3ckoii Pecriybmuku 1795 roga. Ou omnpe-
JIeJIeH, KaK PACCTOsTHUE MEXKJ1y KOHIIAMYM HEKOTOPOrO MJIATHHOBOI'O CTEDIK-
Hsl, cAesaHHor0 Bopdd, Korna crepKeHb HAXOUTCS TIPU TEMIIEPATypPe Tasi-
oy abaa. 3Mmepernusavu kanutana Kaaepkae ObLIO HAKIEHO, 9TO METP PABEH
39,37043 GpuTaHCKAM JTIOMAaM.

15. O6 wumee l'IpOCTpaHCTBa*. Tenepb MBI TPONLIH OOMBIITYIO
9aCTbhb TOrO, HA YTO CJEJOBAJIO OOPATUTH BHUMAHUE IO OTHOIIEHUIO K KOH-
duryparuu MarepuaabHOl cucreMbl. OcTaercs, OQHAKO, HECKOJBKO MyHK-
TOB, OTHOCSIIUXCA K MeTa(hU3UKE BOIPOCA, KOTOPHIE UMEIOT OYeHb BaYKHOE
3HAYEHUE JJIsT PUUKU.

Mpb1 onucasu METON COEIMHEHUsS HECKOJbKUX KOH(UTypaluii B OIHY
CHCTEeMY, BKJIIOYAONIYIO BCE 3T CUCTEMbI. TaKuM IMyTeM MbI TPHUOABIIsIEM
K HeOOJIbINOi 00J1aCTH, KOTOPYIO MbI MOYKEM HCCJIEI0BATDh, IPOTSATUBAas Ha-
I YJIeHbl, Dojiee OOIMpPHbBIE 00JIACTH, KOTOPHIX MbI MOYKEM JIOCTUTHYTh,
MEePEIBUTASICH TIEIIKOM WM Oyaydu mepeBe3eHbl. K 3TUM TOCIeIHUM MBbI
npubaBsieM 00JIACTH, O KOTOPBIX Y3HAEM IO PACCKA3aM JAPYTUX, U T€ HEJIO-
CTyIHbIE 00JIACTH, TOJIOKEHNUS KOTOPBIX MbI OIPEIesisieM JIUIIb ITPOLIEeCCOM
BBIUUCJIEHUS, IOKA, HAKOHEI], He y3HaeM, YTO BCAKOE MECTO 3aHUMAeT OIpe-
JeJEeHHOE TTOJIOKEHNE OTHOCUTENBHO BCAKOTO IPYTOTO MeCTa, Oyab 3TO Me-
CTO JOCTYITHO U3 JPYrOro MJIM HET.

Takum obpaszom, U3 U3MEpPEHUi, CACJAHHBIX HA MMOBEPXHOCTU 3EMJIH,
MBI BBIBOJIMM I10JIOYKEHUE HEHTPA 3eMJId OTHOCUTEJILHO U3BECTHBIX IIpeaMe-
TOB U BBIYUCISEM YHCJIO KyOUIeCKUX MHUJIb B 00bEeMe 3eMJIU, COBEPIIEHHO
HE3aBUCUMO OT KAKOH-J1M00 MUIIOTE3bI O TOM, YTO MOXKET HAXOAUThCS B I[EH-
Tpe 3eMJIM WIN B KAKOM-HUOYIb IPYTOM MECTE TIOJI TeEM TOHKUM CJIOEM 3€M-
HOI KOPbI, KOTOPBIA MbI TOJIBKO U MOXKEM HEINOCPEACTBEHHO UCCJIEI0BATD.

*Cuieiysi HBIOTOHOBCKOMY METOIy H3JIOXKeHHsi B Principia, I0myckaioT cyuiecrsosa-
HHE NPOCTPAHCTBA W TEYEHWs] BPEMEHH, OOPA3yIOIUX OCTOB, HA KOTOPBIA HaJIaraeTcs
AUHAMUYECKOEe O0biACHEeHHEe sABJIeHUH. 3agada (PU3UIECKOH aCTPOHOMUM — IIOJBEPIHYThH
9TO IPEJIOTIOXKEHNE IIPOBEPKE U OIPEJEUTh STOT OCTOB C BO3DPACTAIOIIEH TOYHOCTHIO.
Ero dunocodckuit 6a3uc MoKeT pacCMaTPUBATHCA KaK COBEPIIEHHO OTJMYHBIN Ipej-
MEeT, C KOTOPHIM CBsI3aHA COBPEMEHHAasl MOJIeMHKa 00 OTHOCHTEJIBHOCTH, ITOCKOJIIbKY OHA
KacaeTcs IpoCcTpaHcTBa U Bpemenu. CM. npusioxkenue I.
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16. Ommbka dekapra. OTcioga caenyer, 9TO0 PACCTOSHHE MEXKIY
OJIHUM TIPEJIMETOM U JPYIMM He 3aBUCHT OT KaKOW-JM00 MaTepuasbHOMN
BeIll MEeXKIy HUMH, KaK 3TO, MO-BUAMMOMY, yTBepKaaer Jlekapm, KOraa
ou rosopur (Princip. Phill., II, 18), 4ro ecim ynaaurb u3 MOJOrO COCYIA
TO, 9TO TaM HAXOAWTCHA, O0€3 TOro, 9TOOBI YTO-JIUO0 3AHSIIO €ro MECTO, TO
CTEHKH COCY/Ia OKA3aJMCh Obl B COIMPHUKOCHOBEHWW, TAK KAK MEXKJy HUMHU
HUYEro Her.

DTO yTBEpKIEHHEe OCHOBAHO Ha TOM jgormare Jlexapma, 9TO TPOTS-
KEHHOCTH B IJIMHY, ITUPUHY U TJIyOUHY, COCTABJISIONIA OIPEIeIeHNE TPO-
CTPaHCTBA, €CTb €IWHCTBEHHOE CYIIECTBEHHOE CBOWCTBO Marepuu. «IIpu-
poja Marepuu, — TOBOPUT OH, — WJIA TE€Ja, PACCMATPUBAEMOrO BOOOIIE,
COCTOMT HE B TOM, YTO TEJIO TBEPJO, UJIU BECOMO, UM OKPAIIEHO, & TOJIbKO
B €ro MPOTSIKEHHOCTH B JUIUHY, upuHy u raybuny» (Princip. Phill., 11, 4).
CwmeruBast, TakuM 006pa3oM, CBOHCTBA MAaTEpUU CO CBONCTBAMM MPOCTPAH-
CTBa, OH M TPUXOIUT K JIOTUIECKOMY 3AKJIOYEHUIO, 9TO €CJIU Obl MOXKHO
OBLIIO COBEPINEHHO Y/IAJUTh MATEPHUIO U3 COCYJa, TO BHYTPH COCY/d IPO-
CTPAHCTBA OOJIbINE HE CYIIeCTBOBAJIO Obl. JleficTBUTENIbHO, OH IPUHUMAET,
YTO BCE MPOCTPAHCTBO JOJXKHO OBITH BCETIa 3aNOTHEHO MaTepueil.

4 ykazan ma 3To muenue Jlekapma 1jisi TOrO, YTOOBI MMOKA3ATh BaXK-
HOCTH 3/IPaBBIX B3IVISAZOB B dJIEMEHTApHON JuHamuke. B neficTBuTebHO-
CTH, OCHOBHOE CBOMCTBO MaTepuu ObLIO OTUeTIUBO chopMyaupoBaHo /Jle-
xapmom B «IlepBoM 3aKOHE MPHUPOBI», KaK OH ero HasbiBaer (Princip.,
I1, 37): «Kaxapiil oTAeabHbIH NpeaMer, NOCKOAbKY 9TO OT HEro 3aBUCHUT,
CTPEMHTCS COXPAHUTH CBOE COCTOSTHHE JBUKEHNS UM OKOT» |

MpbI yBu MM, KOT/IA IPUJIEM K HHIOTOHOBBIM 3aKOHAM JIBUXKEHHUS, ITO B
CJI0BAX: «IIOCKOJIBKY 9TO OT HErO 3aBUCUT», TIPABUJIBHO MTOHATHIX, 3aKII09a-
€TCsI ICTUHHOE NTePBOHAYAIHLHOE OIIPEIEIEHNEe MATEePUN U UICTUHHAS Mepa, ee
KOJINYECTBA. Jexapm HUKOI 1A, OTHAKO, HE TOXOINJI 10 TOJHOTO TOHUMAHUS
cBOMX COBCTBEHHBIX CJIOB (quantum in se est) u BIaJ B CBOe MEPBOHAYAIb-
HOE CMEIIIeHNe MATEPUH C IPOCTPAHCTBOM, — IPUYEM TPOCTPAHCTBO, 110 €10
MHEHHUIO, eCTh eIMHCTBEHHAs (POpMa BENIECTBA, & BCE CYIIECTBYIOIINE TIPE/I-
METBI CyTh TOJIBKO MPOSIBICHHS MPOCTPAHCTBA. DTa OMHOKA  MPOXOLHT
4Jepe3 Bce yacTu 60bInoro Tpyaa Jdexapma u oOpa3yer OgHO U3 OCHOBHBIX
noJiozkeHnit cucreMbl Cnunosdst. 21 He Oyy BITATHCS TPOCJIEIUTD €€ 0 HO-
BeiIIero BpeMeHu, HO COBETOBAJ Obl BCAKOMY, KTO U3y4aeT KaKylo-HUOY/Ib

* - -
CpaBuure ¢ uaeeii HauMeHbLIero geficTeus, npuioxenue 1.
* %
Hekoropsie coBpemeHHbIE (DOPMBI OTHOCHUTEJIBHOCTH BEPHYJHCH K ero uaesm. Cp.
npuioxkenue I.
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MeTadU3NIeCKyI0 CUCTEMY, TIIATEHHO UCCIE0BATh Ty YacTh €e, KOTOpas
uMeeT N1e0 ¢ (PU3BUIeCKUME UIESMUA.

Mpbri cautaem 6osiee CIIOCOOCTBYIONIMM HAYTHOMY TPOrPECCY MPU3HATD,
BMmecte ¢ Horomonom, nien BpeMeHu u MpOCTPAHCTBA OTJIMIHBIMH, IO KPaii-
Heil Mepe B BOOODAarXKEHWH, OT MOHSTUSI MATEPUATBHON CHUCTEMBI, JIJIsi BbI-
pazKeHus CBONCTB KOTOPOH M CIIy2KaT 3THU I/I,II,eI/I*.

17. O6 naee Bpemenu. laesa BpeMenn B ee IepBOHATAIBHOMN (hop-
Me eCTh, BEPOSITHO, CO3HAHKE MOCIEI0BATEIbHOCTH COCTOSIHUI HAIIEro CO-
3HaHMsA. Ky ObI MOsi TaMsATh ObLIa COBEPINEHHA, TO si ObLI ObI B COCTOsI-
HUU OTHECTH Kaxk/10e COOBbITHE B MpEeesiaX MOErO OIbITa Ha HA/JIeXKallee
MECTO B HEKOTOPOM XPOHOJOrndeckoM psay. Ho mue 66110 ObI TPYAHO, €C-
JI HE HEBO3MOKHO, CDABHUTH MTPOMEXKYTOK MEXKJy OJIHOM mapoil COObITHI
C TIPOMEXKYTKOM MEXKIYy [IPYroi Mapoil, — ONpeme/inThb, HApuMep, 60b-
Ille WJIK MEHbIIe Teleph TO BPEeMs, B TeYeHHEe KOTOPOro si MOry paboTaTh,
HE YyBCTBYs YCTAJIOCTH, Y€M TOI/A, KOTJA 5 TOJbKO HAYAJ YUUThCs. Bia-
rofaps HAIIUM OTHOIIEHUSIM C APYTHMH JIIOJbMH U W3YYIEHUIO €CTECTBEH-
HBIX [IPOIECCOB, TPOTEKAIOIMINX PABHOMEDHBIM WJIM PUTMUYECKUM 00Pa30M,
MBI IPUXOIUM K ITPU3HAHUIO BO3MOXKHOCTHU CO3JATh CUCTEMY XPOHOJIOTHH,
B KOTOPO#l JOJIKHO Ha#WTH cebe MEeCTO BCAKOE COOBITHE, OTHOCSIIEECS KaK
K HaM, TaK ¥ K ApyruM. 13 joObIX AByX COOBITHH, KAaK, HAIPUMED, Ka-
kasg-To Karacrpoda Ha 3Be3ze B CesepHoii Kopone, BbI3BaBIlas CBETOBbIE
3¢ dexTol, u3ydeHnbie cruekTpockonuyaecku I ézeuncom 16 mast 1866 r., u
HAWUTHE MBICJIH, KOTOpoe modyauio npodeccopa Adamca nwimu Jleseppve Ha-
4aTh M3BICKAHUs, [IPUBEIIINE K OTKPBITUIO JTOKTOPOM [aase 23 ceHTAOPs
1846 r. nnanerst Henryn, mepBoe [10mKHO ObLIO TpOoU30iiT TUO0 paHbIIe,
00 TO32Ke APYroro, Jubo B OTHO U TO JKE BPEMs.

A6comoTHOE, HICTUHHOE U MAaTEMATHIECKOe BpeMsi puHuMaercs Horo-
MOHOM, KAK ITPOTEKAIOIIEE C TIOCTOSTHHON CKOPOCTHIO, HE3ABUCUMOM OT ObI-
CTPOTHI WJIM MEJJIEHHOCTH JIBHKEHUI MATEePHAIbHBIX IIPEIMETOB; OHO Ha-
3BIBAETCS TaKKe daumenvhocmoro. OTHOCHTETBEHOE, HADTIOAAEMOe U 001IIe-
yIoTpeOuTeIbHOE BPEMs €CTh JJINTENbHOCTD, U3MepsieMas M0 JIBUKEHUIO
TeJI, HAIPUMEp, JHSMU, MECAIAMU W TOAAMU. DTU MEPbl BPEMEHH MOLYT
OBITH PACCMATPUBAEMBI KAK MMPEABAPUTENbHBIE, TAK KAK IPOIPECC ACTPOHO-
MUU HAYYIUJ HAC U3MEPSTh HEPABEHCTBO JJIMH JTHEH, MECSIEB U JIET U TeM
MIPUBOIUTH HADJII0IaeMOe BpeMsi K 60jiee paBHOMEPHOI IITKaJIe, Ha3bIBAEMOM
CPEJHUM COJTHEYHBIM BPEMEHEM.

*
Cwum. npunoxenue I.
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18. AGcoumoTHOE IPOCTPAHCTBO. ABCOIIOTHOE TPOCTPAHCTBO IO~
HUMAaETCsI, KAK OCTAIOIIEecsi BCETIA TIOJMOOHBIM caMoMy cebe ¥ HemOIBUK-
HbIM. Pacronozkenne yacreil mpOCTPAHCTBA TaK YK€ HE MOXKeT ObITb U3Me-
HEHO, KaK ¥ TOPAI0K dacTeil Bpemenu. Boobpa3uTs, 9T0 OHUM CABUHYJIHCH
CO CBOMIX MECT, BCE PABHO, YTO MPEJCTABUTEL ceHe, YTO MECTO OTOJBUHYJIOCH
camo o1 cebs.

Ho nomo6HO ToMy, KaK HET HUYEro, YTO OTJIMYAIO Obl OJMH MOMEHT
BpPEMEHH OT JIPYTOr0, KPOME PA3IUIHBIX COOBITHIA, KOTOPHIE B 9TH MOMEHTBI
OpOU30ILJIN, TaK HET HUYETro, 9TO OTJIMYIaJIO 6])1 OOHY YaCTh IIPOCTPaHCTBA
OT ZIPYyroii, KpoMe WX OTHOIIEHHUS K MECTYy MATepPHAJIbHBIX Tesl. MbI HE MO-
ZKeM OIIpenejinTb BpeMAa CO6bITI/IH nHa'1e, KaK OTHECA €ro K KaKOMy—HI/I6y,Z[b
JIPYrOMY COOBITHIO, — U HE MOYKEM OIMKMCATH MECTO TeJia WHa4Ye, KAk OTHECs
€ro K KaKOMy-HUOYIb IpyroMy Teny. Bce Hallle 3HaHME KaK O BPEMEHU, TaK
" O IPOCTPAHCTBE, 110 CYyUIEeCTBY, OTHOCHTEJIBHO .

Korzma desoBek mpuobpest MpUBBIYKY COEIUHSATDH CIOBA, HE 3aTPYIHSS
cebst 00pa30BaHUEM MBICJIEH, KOTOPBbIE COOTBETCTBOBAJIHN ObI CJIOBAM, TO €MY
JIETKO BBIJyMaTh MPOTHBOMONOKEHNE MEXK/Iy OTHOCUTEbHBIM U TaK HA3bI-
Ba€MbIM a6COJIIOTHbIM 3HAHUEM U BBICTABUTDL Hallle HE3HaHUE a6COJIIOTHOI‘O
IOJIO’KEHU ST TOYKH, KaK IIPUMEP OrPaHMYEeHHOCTH HAImuX crocobnocreit. O -
HAKO BCAKHUIA, KTO TIOMBITAETCS BOOOGPA3UTh CeOe COCTOSTHUE YMa, CIOCOOHOTO
3HATH ADCOJIIOTHOE MOJIOYKEHNE TOYKY, BCETIA 3aTeM OyJeT TOBOJIEH HAIUM
OTHOCUTEJIbHBIM 3HAHUEM.

19. Nsnoxkenue obiero npuHnuna dusmdeckux Hayk. Cy-
IIIECTBYET MPUHIAI, HA KOTOPBIA 9acTo cebluatorcs: «OIuHAKOBBIE TPUYK-
HBI BCEr/Ia MPOU3BOIST OJUHAKOBBIE CJIEJICTBHS.

YrobbI cesiaTh 3TOT IIPUHITUI IOHSATHBIM, HY KHO OIIPEIETUTh, 9TO MbI
MOHUMAEM TIOJ OJMHAKOBBIMY NMPUYMHAMHU U OJMHAKOBBIMU CJI€ICTBUSIMHU,
TaK KaK OYEBHIHO, YTO HUKAKOE COOBITHE HUKOTIA HE CIIydaercs OOJbIie
OJTHOTO Pa3a, TaK YTO MPUYUHBI U CJIEJICTBUSA HE MOTYT OBITH OJIMHAKOBBIMU
BO 6Cex OTHOIIEHUAX. B NefiCTBUTEILHOCTH, IO/ STUM PAa3yMEIOT, YTO eCJIU
NPUYUHBI OTJIMYAIOTCS TOJIBKO 110 aOCOJIOTHOMY BPEMEHH W abCOJIOTHOMY
MPOCTPAHCTBY, K KOTOPHIM OHM MPUYPOYEHBI, TO TOJBKO B STOM CMBICIE
OyAyT OTINYIATHCS U CJIEICTBUS.

Huxkecnegyromee mojaoxKenne, SKBUBAJECHTHOE TPUBEIEHHOMY BbIIIIE
MIPUHIIMITLY, TPECTABIeTCss Oojlee ONpeIeJIeHHbIM, 6oJiee sICHO CBSI3aHHBIM

*
Dro II0JIO2KEHHEe, IO-BUAUMOMY, COCTOUT B TOM, YTO Hallle 3HAHUE OTHOCUTEJIbHO, HO
HY2K/J1aeTCA B OIIPpEJEeJICHHOM IIPOCTPAHCTBE U BPEMEHHU /I CBOECI'O CBA3HOI'O U3JIO2KEHUA.
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C UIesMH MIPOCTPAHCTBA ¥ BPEMEHM U 00Jiee MPUTOIHBIM 115 TPUI0KEHN S
K OTJETbHBIM CJIyYasiM:

«Pazanune mexay n1ByMsi COOBITUSIMU HE 3aBUCUT OT IIPOCTOTO PA3JIN-
9K BPEMEH M MECT, B KOTOPBIX OHM IPOUCXOIST, 8 TOJABKO OT PA3Jn4uii B
MpUpO/ie, KOHMUTYPAIMY WIN JBAXKEHUHU YIACTBYIONUX TEJI.»

13 3T0T0 MONIOXKEHUs CIeyeT, 9TO eC/Iu COOBITHE TTPOU3OIILIO B JAHHOE
BpeMs U B JIAHHOM MeECT€, TO BO3MOYKHO, YTOOBI TOYHO TAKOE Ke COOBITHE
MIPOM3OIILJIO B JIF0O0E IPpyroe BpeMs U B JIIOOOM MeCTe.

Cy1ecTByer Apyroit IpUHIIKI, KOTOPBIA HE CJIEIYET CMEITUBATH C TPH-
BEJIEHHBIM B Hadasie 3Toro naparpada: «Ilomobubie npuanHbl TPOU3BOIAT
MTOAOOHDIE CJIEICTBUSS.

DTO CIPAaBEIJIMBO JIUIIL B TOM CJIy4dae, ecju HeOOJIbIINe U3MEHEHUsI
HAYAJIbHBIX YCJIOBUH TPOU3BOIST JIUIITL HEOObINNE U3MEHEHUS B KOHEUHOM
COCTOSIHMH CHCTEMBI . B 04eHb GObIIoM uncie pU3MIEeCKUX SBJICHUH 9TO
yCJIOBUE yAOBJIETBOPSAETCsI; HO OBIBAIOT APYTHE CAYyYad, B KOTOPHIX HEOO/Ib-
I10e HAYAJIbHOE N3MEHEHNEe MOXKET IMPOU3BECTH OUYeHb OOIBIIOe U3MEHEHNE B
KOHEYHOM COCTOSTHUU CHCTEMBI, KaK B TOM CJIy4dae, KOTJa TepeBO, CTPEIKU
3aCTABJIAET YKEJIE3HOAOPOKHDIN MMOe3 ] MePeiTH Ha JAPYTHE PEIbChl BMECTO
TOrO, YTOOBI TIPOJIOKATEH CBOM HAJITEKAIIII HyTb**

*3,1:[601) CKPBITO MOJIYAJINBOE JOIYINEHHEe, YTO 3aKOHBI IPHUPOABI MOXKHO (DOPMYJIH-
poBaTh JIMIIb NIPU YCIOBUU YyCTONYMBOCTHU SABJIEHUH; 3TO CTABUT, MOXKAJIyH, HEKOTOPYIO
FPAHHIY BCAKOMY IOCTYJIATY BCEOOIIEro (PU3MUECKOr0 JeTEePMHHH3MA, B KOTODLIH, Ha-
npuMmep, Bepua Jlamrac.

“* Mozxer OBITH, MOXKHO CKa3aTh, UTO HAOJIOJAEeMble B IIPUPOJE IPABUIBHOCTHU IIPH-
HaJJjiezkaT K CTATUCTUYCCKUM MOJICKYJIAPHBIM ABJICHUAM, IPUHABIIUM COCTOAHUE yCTOﬁ—
YUBOCTH. HOCKOJIbe IIoroja 3aBUCHUT OT 6eCKOHe‘-IH01"0 YUuCJIa MECTHBIX HeyCTOﬁ‘IHBbIX
ﬂBJ’IeHHﬁ, OHa HEe MOXKeT OBITH BOBCE IIOJYUHEHAa KOHEYHOM cxeMe 3aKOHa.
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20. Ompegenenune nepemerteHus. Jlo cux mop Mbl CPABHUBAJHN
MOJIO’KEHNE PA3JIMIHBIX TOYEK CHCTEMbI B OJMH U TOT YK€ MOMEHT BPEMEHH.
Tenepb HAM TPEICTOUT CPABHUTH IOJOKEHWE TOYKU B JAHHBIH MOMEHT C
ee TIOJIOXKeHNeM B TIPe/IIeCTBY IO MOMEHT, HAZBIBACMBIH HaAYaAAbHbLM' .

Bekrop, yka3biBaonuii KOHEYHOE MTOJIOXKEHNE TOYKH OTHOCUTENIHHO ee
MOJIO’KEHUsT B HEKOTOPBIN HAYAJIBHBI MOMEHT, HA3bIBAETCS NEPEMEULHUEM
sroit Touku. Tak, ecmum Ay ecrb HadasabHOE, a Ay — KOHEUHOE IOJIOXKEHUE
rouku A, To juHusa A Az ecTh nepemernieHne TOYKM A, ¥ HEKOTOPBIN BEK-
TOp 0G, IPOBEJIEHHBIN 13 HAYAJIA 0, APAJIe/IbHbIN 1 paBHblil uann Aj As,

n300pazkaeT 3TO MepeMeIeHue.

21. JImarpamma mnepeMerineHuit.
Ecnmn npyras Touka cucreMbl nepemecty- B,
nack u3 By B Bs, TO BeKTOp 0b, mapar-
JIeTbHBIA W paBHBIN JuHUN B Bs, n300- A A
pa3uT repemMerieHne TOUKu B. l 2

IlomobuBIM Ke 0Opa3oM mepeMmerre-
HUsT JIIOOOrO 9YHCIa TOYEK MOTYT ObITh
MpeICTaBJIeHbI BEKTOPAMHU, MMPOBEIEHHDI- b B,
MU M3 OJHOI'O M TOrO K€ HadaJa 0. JTa
cUCTeMa BEKTOPOB HA3bIBAETCs Juazpam-
Mot nepemewenut. Her neobxomumocTu
JIeVCTBUTEBHO MPOBOAUTH JIMHUHU, YTO-
ObI IPEJACTABUTH ITH BEKTOPBI; TOCTATOY-
HO OTMETHUTh TOYKU a, b U T.J. — KOH-
bl BEKTOPOB. narpamMmy nepemerieHuii
MOXKHO, II09TOMY, PACCMaTPUBATH KaK CO-
CTOSIIIYIO U3 HEKOTOPOI'O YMCJIa TOYEK, G, b U T. 1., COOTBETCTBYIOIMIUX Ma-
TepUAJbHBIM YacTuiiaMm, A, B U T. 1., IpUHAIJIEKAIIAM CACTEME BMECTE C
TOYKOM 0, TTOJIOYKEHUE KOTOPOH TPOU3BOJIBLHO U KOTOPAsI IPUHSATA 33 HAYAJIO
BCEX BEKTOPOB.

k

o
Q

Puc. 3

! Maxceeanr ynorpebisieT TEPMHUH «3M0Xa»; HEIHE OOBIYHO HOJIb3YIOTCH BBHIPAXKEHHEM:
«HA4YaJIbHBIM MOMeHT». — H. A.
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22. OTHOCHTeJIbHOE epeMelieHne. JInans ab Ha quarpaMme me-
PEMEIIEHMH TIPEICTaB/IsgeT IepeMeIleHne TOYKA B 0THOCUTeIbHO TOYK A.

6o, ecm Mbl MPOBEZEM Ha auarpamme mepeMenieHuii (puc. 3) ju-
HIIO ok, TTAPAIIeIbHYIO I PABHYIO B A 1 HMEIOIIYIO TO Ke HAIPABJICHHE,
I COeIMHNM TOUYKH k u B, TO JIerko MOKa3aTh, 9T0 BeKTOp kb paBeH u ma-
pasuesien BeKTopy AsBs. JleficTBuTeIbHO, BEKTOD kb €CTh CyMMa BEKTOPOB
ka, ao u ob, a A3 B ectb cymma BekTOpoB As A, A1 By u By Bsy. Ho u3 nux
ka ectb TO ke camoe, uro A1 By, G0 — TO Ke, uro u Ao A7, 1 0b ecTb TO XKe,
uro B1Bs, a Tak Kak 1o § 10 nopsaaok ciaoxkeHus 0e3pas3andeH, TO BEKTOD
kb paBeH 10 BeJIMUMHE U 10 HAIPABJICHHIO BekTOpy A2 Bs.

Ho Benn ka wiw A1 B, MPEICTaBIAECT HAYAJILHOE TOJOXKEHNe TOYKN B
orHOCHTENBbHO A, a kb umn Ay By npencTaBiseT KOHEYHOe TIO0KEHHe TOU-
ki B ornocurensno A. Orciona, ab m3o0paraer mepeMernenye TOYKu B
OTHOCHUTEJILHO A, 94T0 1 TpebOBaIOCh JOKA3ATH.

B § 20 MbI yMBINLIEHHO HE CKA3aJIH, €CTh JIM HAYAJIO0, K KOTOPOMY ObLia
OTHECEHa TEPBOHAYAJIbHAS KOH(UTypalns, 1 HAYAJI0, K KOTOPOMY OTHEe-
CceHa KOHedHasi KOH(MUIYypaIlysi, — OIHA U TA YKe TOYKA WM XKE 33 BpeMsi
nepeMeneHnsa CUCTeMbl IIepeMeCTH/IOCh U HavaJlo.

IIpeamnonoxxum Temnepb, YTO HAYAJIO COBEPIIEHHO HEMOJBUKHO U YTO
IepeMeneHns, n300parkaeMble BEKTOPAMHI 0, 0b U T. 1I., CyTh abCOTIOTHBIE
nepemertennsi. IToObl epeiiTu OTCI0IA K TOMY CJIy4alo, KOIIa HAa4aJjo Ie-
pemMecTuJIOCh, MbI JOJIZKHBI TOJILKO B34ATb 3a HAYaJIO TOYKY A, OJHY U3 IBH-
JKyHUXcs To4ek. Tak Kak abCOIIOTHOE IepeMeIleHre TOUYKU A Ipeacrasie-
HO BEKTODPOM 0@, TO TIEpEMEIEeHNe TOUYKU B OTHOCUTEIHbHO A u300pa3uTcs,
KaK MBI BIIEJH, BEKTOPOM ab; TO »Ke OTHOCHTCS M KO BCAKOMH IPYroOf TOUKe
CHCTEMBI.

Pacnosnoxkenne Touek a, b w T.1. Ha AEArpaMme MepeMerieHui Oy-
JAE€T IIO9TOMY TO K€ CaMOe, OTHOCHUM JIM Mbl IIepeMerneHnd K HeHO,Z[BI/I)KHOﬁ
njim K HepeMeCTHBIHeﬁCH TOYKEe; €IUHCTBEHHOE pa3JIu4iue COCTOUT B TOM,
YTO MbI IPUHUMAEM PA3JUYHOE HAYAJIO BEKTOPOB HA AHArpaMMe IepeMe-
IIEHU, TPUYEM IIPABUJIO TAKOBO, YTO KAKYIO Obl MbI TOYKY HU IPUHSLIH,
HEIOIBUKHYIO WU JIBUXKYIIYIOCS, 33 HAYAJO HA JUarpamme KOH(MUrypa-
Iy, Mbl IPUHUMaeM COOTBETCTBYIOIIYIO TOYKY 3a Ha4daJio Ha JUalrpaMme
HepeMemeHHﬁ. ECJII/I MBI 2KeJjlaeM OTMETUTHb, YTO Mbl COBEPIIEHHO HHYEro
He 3HaeM 00 abCOIIOTHOM MEPEMEIIEHUN B IIPOCTPAHCTBE JI0O0H TOYKU CH-
CTE€MBI, MbI MOYKEM 3TO CII€JATh, IIOCTPOUB JUATPAMMY IE€PEMEIIEHUH KaK
MIPOCTYIO CHUCTEMY TOYEK, HUYEM HEe YKa3bIBasd, KAKYI0 M3 HUX Mbl ITPUHU-
MaeM 3a Ha4JaJIo.
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Takast nuarpamma nepemerienuii (6e3 Havasa) MpeICTaABUT He Gosee
U HE MEHee TOTO, YTO MbI MOXKEM BOODIIE 3HATH O TMEPEMEIIEHUN CUCTEMBbI.
Ona mpocTo COCTOMT U3 HEKOTOPOro Yucjia TO4YeK, @, b, ¢ u T.1., cooT-
BercrByonmx toukaMm A, B, C' u T. 1. MaTepuajbHOW CHCTEMbI, U BEKTOD,
HaTIpuUMep E, [IPEICTABUT IIepeMelleHre TOYKu B orHocuTenbHo A.

23. IMocrynareabHoe rlepeMeI_ueHI/Iel. Korma mepemenienns Bcex
TOYEK MATEPUAJbHON CUCTEMbI OTHOCUTEJIBbHO BHEIIHEU TOYKUA OJUHAKOBBI
10 HAIIPABJIEHUIO W BEJIWYUHE, TO JUarpaMMa MepeMeIeHuii CBOAUTCA K
JBYM TOYKAM — OJIHA COOTBETCTBYET BHEIITHE! TOYKe, & Apyras — JIIoOoi u
BCSIKOI TOYKE IepeMelIaloneiicss cucreMbl. B 3TOM ciydae TOYKU CHCTEMBbI
HE IIepeMellaloTca OJHA OTHOCUTEJIBHO JAPYrOi, HO TOJBKO OTHOCHTEIbHO
BHEITHEN TOYKU.

Takoro poza mepemernenre MPOUCXOIUT, KOTAA TEIO HEM3MEHSIeMOi
(GOPMBI ABUXKETCS MAPAJLIEIbHO caMoMy cebe. Ero MoXKHO Ha3BaTh MOCTY-
naTeJabHbIM MEepeMeleHueM.

24. O puxkenuu. Ecou uzmenenne KOHMDUTYPALUU CHCTEMBI PaC-
CMATPUBAETCS JIMIIB C TOYKU 3PEHUST €€ COCTOSIHUSI B HAYaJIe U KOHIIE ITPO-
1ecca u3MeHeHus, 6€3 OTHOINEHUsT KO BPEMEHHU, B TeUYEHHE KOTOPOI'O 3TO
M3MEHEHHUE MIPOUCXO/UT, TO OHO HA3BIBACTCS MEPEMEINIEHIEM CHCTEMBI.

Ecnu ke Mbl oOpaiiiaeM BHUMAHUE Ha CAMbIi [IPOLIECC M3MEHEHUsI, KAK
MIPOUCXOISAIINN B MTPOJOIKEHUE ONPEIEJIEHHOIO BPEMEHN ¥ HEPEPBIBHBIM
o6pa3oM, TO u3MeHeHHe KOH(MUTYPAIUH IIPUTTUCHIBACTCS 08UNCEHUIO CUCTE-
MBI.

25. O menpepsbiBHOCTH ABuKeHU#A. Korma marepuasbHas 9acTu-
11 TIEPEMEINAETCsI, TIEPEXO0/Isi OT OJIHOTO MOJIOKEHUsT K IPYTOMY, OHA MOXKET
9TO CAEJIATh, TOJBKO CJIEAYsl OT IEPBOrO MOJIOXKEHHsT KO BTOPOMY MO HEKO-
TOPOMY IIyTH WJIA TPAEKTOPUH.

B kaxkapiit MOMEHT JIBUKEHUS YACTHUIA OYIET HAXOAUTHCS B KAKOW-HU-
Oy/Ib TOYKE TPAEKTOPHUH, U €CJIU MbI BRIOEPEM KaKyI0-I1ub0 TOUKY Ha Heil, TO
YaCTUIA MPOHJET Yepe3 Ty TOUKY 3a BPeMs CBOEro JABUKEHHUS 110 KpaiHen

Mepe oxuH pas?.

! Maxceesnr ynorpebiisier TepMun «uniforms; Mbl OCTAHOBHJIUCH HA TEPMHHE <IOCTY-
naTeabHBIRY, KAK YTBEPAUBIIEMCS B PYCCKOil smuTeparype. [Ipu TakoMm mepesBoje mpume-
qanue Makceeana, o0bsaACHABIIEE CI0BO «uniformp, cTajo M3JIMIIHUM U BBIKHHYTO Ha-
vu. — H. A.

2Ecnu TpaekTopusa cama cebs mepecekaer, obpasys meriio, kKak PQR (puc. 4), To
YaCTHUIA POHAET Yepe3 TOUYKY Iepecedenust () IBaXKbl; €CIU YKe YaCTUIA BO3BPAIIAETCs
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o R Bor 49TO mOApPA3yMEBAIOT, KOIJIA I'OBO-
Q PAT, 9TO YACTUIA OMUCHIBACT HEIPEPHIBHYIO
S B TpaeKkTopuio. JIBIKEHIE MATePHAIBLHOIN da-
A D cTuIpl, HEMPEpLIBHO IIPOMCXOJSINEE BO Bpe-
MEHH ¥ B IMPOCTPAHCTBE, €CTh IPUMEpP  00-

Puc. 4 paszerr BCAKOT (hOPMbI HEIIPEPHIBHOCTH.

26. O mocrosHHOIT! ckopocTu. Ecim npurkeHne 9acTHILI TAKOBO,

9TO B PABHBIE MPOMEKYTKU BPEMEHM, KAK Obl OHM HU OBLIM MaJibl, Iepe-
MEIIEHUS YACTHUIBI PABHBI U UMEIOT OJIMHAKOBOE HAIIPABJIEHUE, TO TOBOPSIT,
YTO YACTUIA JBUKETCS C MOCTOSTHHOM CKOPOCTHIO.

OueBUIHO, 9TO B 3TOM CJIy4ae TPAEKTOPHs Teja OyaeT npsMOoil JInHU-
eil, u AyMHa JI000H YacT TpaekTopuu OyaeT MpOIMOPIHOHAIBHA BPEMEHH,
B TeYeHHEe KOTOPOrO 3T YACTHh OMUCAHA.

BricTpora aBukeHMS HA3BIBAETCSI CKOPOCTHIO YACTHUIIBI, U BEJIMIUHY €€
BBIPAKAIOT, TOBOPSI, YTO TAKOE-TO PACCTOSHHUE TIPOHIEHO B TAKOE-TO BpeMsi,
KaK, HAIIPUMep, JeCATh MUJIb B YaC WU OJUH MeTp B ceKyH1y. Boobie, Mbl
BBIOMpAEM €IMHUILy BPEMEHU, HAIPUMEDP CEKYHIy, U U3MepPseM CKOPOCTHb
paccTosHueM, MPONIEHHBIM B €IUHUILy BPEMEHH.

Ecau Merp npoxoauTcs B CEKYHLY, M €CJIA CKOPOCTD TIOCTOSTHHA, TO Thi-
CsSYHAS WM MUJIJTHOHHAS YacTh Merpa Oyjer MpoiiieHa B THICAYHYIO MU
MUJJIMOHHYIO OO CeKyHAbl. MTak, eciim Mbl MOXKEM HAOJIIOIATh WA BbI-
YUCIUTH MEPEMEIleHne B TedeHne J000r0 MPOMEXKYyTKa BPEMEHU, KaK Obl
OH HU OBLT MaJji, TO MOXKHO BBIBECTH PACCTOSHHE, KOTOPOe OBbLIO ObI OITH-
CAHO C TOW Ke CaMOo#l CKOPOCTHIO B DOjiee TPOJOIKUTETBHOE BpeMsl. JTOT
Pe3yJIbTAT, TAIOMNH BO3MOXKHOCTD B T€UEHNE KOPOTKOI'O TPOMEKYTKA Bpe-
MEHH OIPEIeSUTh CKOPOCTh, HE 3aBUCUT OT TOTO, MPOJIOJIZKAJIO JIH TEJIO B
JIeHCTBUTEILHOCTH JIBUTATHCS C 9TOl CKOPOCTHIO B TeueHHe HoJiee J10JIroro
Bpemenu. Takum 00pa3oM, MbI MOXKEM 3HATH, YTO TEJO ABUKETCS CO CKO-
POCTBIO JIECSITA MUJIb B 9aC, XOTSI €r0 JIBUXKEHHE C ITOH CKOPOCTHIO MOXKET
MIPOJIO/IKATHCS JIUIIH COTYIO OO CEKYHIbIL.

27. O6 uszmepeHuu nepemMeHHoi ckopoctu. FEciu ckopocrs da-
CTHIIBI HE TIOCTOSTHHA, TO €€ 3HAYEHHEe B JIF00OH JAHHBII MOMEHT U3MEPSeTCs
paccTosinueM, KOTopoe ObLIO ObI TPOHAEHO B €MHUILY BPEMEHU TEJIOM, HMe-
IOIUM TaKyIO K€ CKOPOCTh, KAKYI0 UMeeT YaCTUIA B 3TOT MOMEHT.

1o cOOCTBEHHOMY CJIeqy, KaK, HAaIp., B ciay4ae nytu A, B, C, D, 10 oHa MOXeT Ipoiitu
gepe3 OJHY U Ty 2Ke TOUKY S Tpu Wiu 6osee pas.

LEcnu mociemoBaTebHble 3HAYEHNS KAKOH-HHOYIb BEJHYHHBI B HOCIEIOBATEIbLHBIE
MOMEHTBHI BPEMEHHU PABHBI, TO TOBOPAT, YTO BEJIUIUHA NOCMOAHHG.
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Tak, Korjga MbI TOBOPHM, YTO B JAHHBII MOMEHT, HAIIpUMeEp, UYepe3
OJHY CEKyHJy IIOCJIe TOI'O, KaK TeJIO HadaJIo [IaJaTh, €0 CKOPOCTh ecTh 980
CAHTUMETPOB B CEKYH/Ly, TO MbI IIOJ] 3THM Pa3yMeeM, UTO eCjid Obl CKOPOCTh
JaCTUIBI OBbLIa TMOCTOSHHA W PAaBHA CKOPOCTH TAIAIONIEr0 TEJIa, B JAHHDLIH
MOMEHT, TO OHA TponLia 661 980 CAHTUMETPOB B CEKYHILY.

O4eHb Ba)KHO TOYHO YCBOUTH, YTO 3HAYUT CKOPOCTHh WJIU OBICTPOTA
JBUKEHUST Teja, ub0 MJer, KOTOPble BO3HUKAIOT B HAIIEM yMe TIPU pac-
CMOTPEHUH JIBUXKEHUST IACTUIIBI, CYyTh T€ CaMbIe, KOTOPBIMU BOCIIOJIH30BAJI-
ca Horomon B cBOeM MeTome (arorxuyudi', 1 OHH ¥Ke OLLIN IPUYIHHOIO OOIb-
IIIOT0 pacClBeTa TOYHBIX HAYK B HOBeliIIee BpeM.

28. umarpamma ckopocreii. FEciu ckopocTh Kaxa0ro u3 Teji Cu-
CTEeMBI ITOCTOAHHA U €CJIM Mbl CDABHUM KOH(I)I/II‘ypa,IJ,I/II/I CHUCTE€MBbI B MOMEHTDI,
pa3aesieHHbIe IPOMEXKYTKOM B €QUHUIY BPEMEHH, TO MHepeMeIleHUsI, KakK
NpOii/ieHHble B €JJUHUIY BPEMEHU TeJIaMU, JBUKYILIUMUCH € IOCTOAHHBIMU
CKOPOCTSIMH, OYyIyT MPEACTaBIATb 3TH CAMble CKOPOCTH, COIVIACHO METOILY
U3MepEeHus, ONMMCAHHOMY B § 26.

Ecau ckopoctu B JefICTBUTETFHOCTH HE OCTAIOTCSA ITIOCTOAHHBIMU B Te-
YeHHEe eIMHUIBI BDEMEHH, TO Mbl JOJXKHBI BOOOPa3UTh cebe IPYryio CHUCTe-
MY, COCTOSIIYIO U3 TAKOI'O K€ YHCJIa TeJ, CKOPOCTH KOTOPBIX PABHBI CKO-
POCTAM COOTBETCTBYIOHIUX TEJI CUCTEMbI B ﬂaHHbIﬁ MOMEHT, HO OCTalTCA
INOCTOAHHBIMM B T€YE€HHNE €IUHUIIbI BPEMEHH. HepeMeLL[eHI/IH 3TOMN CUCTEMBI
IPEACTABAT CKOPOCTHU JE€HCTBUTEJIBHON CUCTEMBI B JTAHHBIM MOMEHT.

Hpyroit ciocod mosmyyuenus: JuarpaMMbl CKOPOCTEH CUCTEMbI B JTAHHbIH
MOMEHT COCTOWT B CjeAyomneM. BepyT MaJiblii IpOMeKyTOK BPEeMeHH, CKar
JKEeM, N-10 YaCTh €IUHUIIBI BDEMEHHU, TaK YTOOBI CEPEIUHA ITOIO MPOMEXKYT-
Ka COOTBETCTBOBAJA JAHHOMY MOMeHTy. BepyT mmarpammy nepemerinenuii,
COOTBETCTBYIOIILYIO 3TOMY IIPOMEXKYTKY, U YBEJIMUUBAIOT BCE ee U3MEPEeHUus
B n pa3. B pesyibrare momyuntcs guarpamMma cpedHur CKOpocTeil CHCTeMbl
B TeYEHHEe ITOr0 IPOMEXKYTKa. ECam mpeamosio:KuM Tenepb, UTO YUCIO N
6Ge3rpaHUIHO BO3PACTAET, TO IIPOMEKYTOK OyaeT 6€3rpaHuYHO YMEHbIIATh-
csd, a CpeJHHue CKOPOCTH OE3rpaHMYHO MPUOIUKATHCA K JIeHCTBUTETbHBIM
CKOpPOCTSIM B maHHBIH MoMeHT. Hakower, korga n cTaHOBUTCA OECKOHEYHO
6obIKUM, JAuarpamMma OyJeT TOYHO M300pazkaTh CKOPOCTH B JIAHHBIN MO-
MEHT.

LCornacHo Meroay (uIOKImif, KOTIa 3HAYEHHE OJHON BEJMYHHBI 3aBUCHT OT 3HAMeE-
HHSL IpYro#f, TO OBICTPOTA M3MEHEHUS [1ePBOM BEJHMYHUHBI OTHOCHTEJIHLHO BTOPOI MOXKeET
OBITH BBIPAXKEHA KAK CKOPOCTH, €CJIH BOOODPA3UTH, UTO IE€PBas BEJUYUHA IPEICTABJILET
repeMelleHne YaCTUIlbl, MeXK/Iy TeM KaK BTOpasd PAaBHOMEDHO TeYeT BMeCTe C BPEMEHEM.
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29. CsoiicTBa JguarpaMmbl cKopocrTeil. /IuarpamMmma ckKopocreii
JIJIsE CHCTEMbBI, COCTOSIIEN U3 cOOpaHNs MATEPUATbHBIX YaACTHUI], COCTOUT U3
HEKOTOPOTO YHUCJIA, TOYEK, M3 KOTOPHIX KAaXKIAs COOTBETCTBYET OJIHOU W3
9aCTHIL.

CxopocTh Kakou-HuOy/Ib YacTulibl B oTHOCHTENbHO Apyroit, A, n300-
ParKkaeTCs MO HAIPABJICHUIO U BeJMUHHe AnuHEei ab, IpOBeIeHHOl Ha nua-
rpaMMe CKOPOCTeil OT TOYKH G, COOTBETCTBYyMOIIeH dacruie A, K To4YKe b,
CcOOTBETCTBYyIOIIEH B.

Takum myTemM Mbl MOXKEM OIPEAEUTH TOCPEICTBOM AUArPAMMbBI OTHO-
CHUTEJIbHYIO CKOPOCTD JII0OBIX ABYX 4YacTuil. JuarpamMva HIYEro He TOBOPUT
HaM 00 abOCOTIOTHOM CKOPOCTH KAKON-IM00 TOYKHU; OHA, TOYHO BHIPAKAET TO,
Y9TO MBI MOYKEM 3HATH O JBUKEHUH, ¥ HU4Iero 6osbiie. Ecim Mbr BooOpa3uM,
YTO BEKTOP OG MPEJCTaBJsgeT abCOMOTHYI0 CKOPOCTh YacTuibl A, 1o abco-
JIOTHAS CKOPOCTH JIPYTOi dacTuipl, B, 6yaeT mpeicTaBieHa BeKTOPOM ob,
MIPOBEIEHHBIM U3 0, KaK Hadaja, K Touke b, cooTBeTcTByIONIeH B.

Ho kak HEBO3MOXKHO OIIPEAE/IUTh MTOJIOKEHNE TeJ1a NHAYe, KAK OTHOCH-
TEeJIbHO TIOJIOKEeHHUs HEKOTOPOil TOUKM pedepeHnun’, Tak »Ke HeBO3MOXKHO
OTIPEJIEIUTH CKOPOCTh TEJIa MHAa4e, KAK OTHOCUTENILHO TOYKM pedepeHtnu.
Bripakenue «abCOMOTHAS CKOPOCTH» UMEET TaK Ke MaJIO CMbIC/TIa, KaK «ab-
COJIIOTHOE TIOJIOXKeHue. JIydile, mo3TomMy, He BBLIEIATH HA JUATPAMME CKO-
pocTeil HUKAKON TOYKM KAaK HA4YaJja, HO PACCMATPUBATH JAMATPAMMY Kak
BBIpaXKeHHe COOTHOIIEHUI BCEX CKOPOCTEl, He OIpeaessionee abCOTIOTHO-
IO 3HAYEHUs HUA OJIHOM U3 HUX.

ITepmun «pedepeHIusa» HAYHHAET YTBEPXKIATHCA B PYCCKOH Hay9HOMN JATEpaTYype.
Touka pedepeHIE — TOYKA, K KOTOPOH YCJIOBHJINCH OTHOCHUTH BEJIMYUHBI, CBSI3aHHBIE C
apyrumu toukamu. — H. A.
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30. CmbIca BbIpaXKeHHUH «B MOKoe». Korma Mbl TOBOPHUM, 4YTO
TEJIO HAXOIUTCS B MIOKOE, TO YIIOTPEDJIsieM BbIPAXKEHUE, KOTOPOE, MO-BHU M-
MOMY, Y4TO-TO YTBEPXKJIAET 00 9TOM Tejie, pACCMAaTPUBAEMOM CaMO 10 cebe,
¥ MOXKHO OBbLIO OBbI yMaTh, 9TO CKOPOCTDb APYTOTO TeJia, PACCINTAHHAS OT-
HOCHUTEIHLHO TeJIa, HAXOIAIIErocs B MOKOe, ObLTa Obl €ro MCTUHHOW W €IMH-
CTBEHHOI abCOIOTHOM CKOpOocThio. Ho BbIpakeHme «B MOKOE» O3HAYAET B
OOBIIIEHHOM PeYH: «HE MMEOIee CKOPOCTH OTHOCUTEILHO TOI0, Ha, YeM TEJIO
HaXOJIUTCsI», KaK, HAIIPUMED, OTHOCUTEJILHO [TOBEPXHOCTH 3€MJIU UJIU TIAJTY-
Ob1 Kopabiisi. OHO HE MOXKeT 03HAYATh OOJIbILE 3TOrO.

TlosromMy HeHay9HO pa3/M4aTh MOKON U JBUKEHWE, KAK IBA Pa3JInd-
HBIX COCTOSTHUS T€JIa CAMOro 10 cebe, TaK KAK HEBO3MOXKHO 'OBOPUTH O TeJIe,
KaK O HaXOISIIEMCsl B TIOKOE WJIM B JIBUYKEHWM, HHAYE KAK 10 OTHOIIEHHUIO,
BBIPAYKEHHOMY SIBHO WJIU I10/IPA3YMEBAEMOMY, K HEKOTOPOMY APYTOMY TEJLy.

31. JImarpaMmma n3MeHEHUI CKO-
poctu. Ilomo6HO TOMY, KAK MbI CDaBHU- ay*
BaJIl CKOPOCTHU DPA3JIMYHBIX Te€J B OJIHO U
TO 2Ke BPeMsI, MO2KHO CDaBHUBATDH U OTHO- bye
CUATeJIbHBbIE CKOPOCTU OJHOI'O Tesa 110 OT- by
HOIIIEHUIO K IDYT'OMY B Pa3JIMYHbIE BpeMe- Cy*
HA.

Ecau aq, b1, ¢1 ectb guarpamMmma cko-
pocTeil HAYAJIBHOI'O COCTOSAHMS CHUCTEMBI
ten A, B, C, a as, by, co — pmarpamma ), pe @
CKOpOCTEil KOHEYHOI'0 COCTOAHUSA CUCTe- Ve
MBI, TO IPUHSB TOYKY W 3a Ha4YaJIO U MPO-
BeJid BEKTOD OMQ, PABHBIA U I1apaJliesb- Puc. 6
HBII G102, @, PaBHBIA U NapaJiiebHbII b1bs, W7, PABHBIA U IapaJsieb-
HBI C1Cg, TIOJIYYUM JHATPAMMY, COCTOSIILYIO U3 TOYEK «, 3, ¥ U T. JI., TAKOT'O
pOJIa, YTO KaKas-HUOGYIb JUHHS o Ha 3TOH AarpaMMe H300pazKaer Mo Ha-
MIPABJIEHUIO ¥ BEJIMYNHE U3MEHEHNe CKOPOCTH Tejia B orHocuTenbHo A. dTa

JMArpaMMa, MOYKeT ObITh HA3BaHA JUATPAMMOIl usmenenuti cxopocmu’ .

32. O6 usmeHeHUU CKOpocTH. Il3MeHeHre CKOPOCTH MOXKET CO-
CTOSITH B YBEJIUYEHUH, yMEHBIIEHUU WJIM U3MEHEHUY HANpaBjenus ee. tak,
BMECTO TOrO, YTOOBI Pa3/indaTh KaK B OOBIIEHHOM SI3bIKE MEXK/y yCKOpe-

ITepmun «Total Accelerations mor 6bI 6bITE, Guike K Makceeany, IepesaH: <HHTe-
rPaJIbHOE YCKOPEHHE» ; HO MBI COUIN Ooslee MOAXOASIINM [JIs HAIIUX YATaTesIell TepMUH,
y2Ke TBEepJO yCTAHOBUBIIUNCS B PYCCKOil smmreparype. — H. A.
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HUEM, 3aMeJlJIeHHEM M OTKJIOHEHHeM JIBUKEHUs Tejla, Mbl FOBODUM, YTO
U3MeHEeHHEe CKOPDOCTU MOXKeT IPOMCXOJUTH II0 HAIPABJIEHUIO [IBUKEHUd, B
IIPOTUBOIIOJIO}KHOM HaIIPABJIEHUN UJIU IIOJ YIVIOM K 3TOMY HAIIPABJIEHUIO.

IlomobHO TOMY Kak mepeMeInieHne CHCTEMbI OIPEesieTCsd KaK HU3Me-
HEHUE ee KOH(MUTYPAIWH, OTIPE/IEISIeTCA U N3MEHEHNE CKOPOCTEH CHCTEMBbI.
IIpomecc nmocrpoenus auarpaMMbl U3MEHEHUII CKOPOCTH CpaBHEHUEM Ha-
4aJbHOW M KOHEYHON JumarpaMM CKOPOCTell eCThb TOT Ke CaMblii, ITocpem-
CTBOM KOTOPOTO OBbLjIa TIOCTPOEHA AUArpaMMa IepeMelieHuil H3 CPaBHEeHUs
HAYaJbHON M KOHEYHOW JuarpamMM KOHMUrypammuu.

33. 06 yckopenun. Jlo cux mOp MbI pacCMaTpPUBAJIN HU3MEHEHHE
CKOPOCTH, UMEIOIIee MeCTO 32 HEKOTOPBIN IPOMEXKYTOK BpeMenu. Ecin ObI-
CTPOTA 3TOT'O U3MEHEHUs IIOCTOSAHHA, TO OHA U3MepsAeTcs U3MeHEeHUeM CKO-
pOCTHU B €IMHUILY BPEMEHU. ECJII/I 2Ke OHa IIepeMeHHa, TO €€ 3Ha4YCHHue B JaH-
HBIA MOMEHT U3MepAEeTCA N3MEeHEHUEeM CKOPOCTH B €JVHUIY BpEeMEeHU TaKOHU
TOYKH, Y KOTOPOH OBICTPOTA M3MEHEHUs] CKOPOCTH MOCTOSHHA U TAKOBA, XKe,
KaK y 4acTHIbI B JAHHBI MOMEHT.

W3 3roro onpejesenus siCHO, YTO METOJ, HAXOXKIEHUs OBICTPOTHI W3-
MCHEHHA CKOPOCTHU IIO0 BEJIMYUHE 3TOI'O M3MEHEHUA 3a BCAKOE JAaHHOE BpE-
Ms COBEPIIEHHO MOJ0OEeH TOMY MeTOHY, IMOCPEACTBOM KOTOPOrO CKOPOCTH
B HEKOTOPBIf MOMEHT ObLIa HaiileHa U3 3HAHUS MEPEMENIeHUN 338 BCIKOe
JaHHOE BpeMs.

Juarpamma w3MeHeHu# CKOPOCTH, MOCTPOEHHAs [Jis MPOMEXKYTKA B
N-10 9aCTb €JUHUIIBI BPEMEHU U 3aTeM yBEJIMYeHHad B N pa3, €CTb JuarpaM-
Ma cpednezo Yckopenus B T€UEHUE STOTO MPOMEKYTKA; Oepst TPOMEKYTOK
BCEe MEHBIIUM U MEHBIIUM, Mbl HAKOHEIl IPUJIEM K UCTUHHOMY YCKOPEHUNO
B CepeiHe ITOr0 IIPOMEKYTKA.

B Buay toro, 4ro yckopeHnwe mpuXOOUTCs B (PU3UKE PACCMATPUBATH
ropasjio Jallle, 4eM U3MeHeHue CKOPOCTH, CJIOBO «yCKOPEHUe» CTaJIO IIpUMe-
HATHCA B TOM CMBICJIE, B KAKOM MBI J0 CUX IIODP NIOJIb30BAJIUCH BbIpasKEHUEM
«OBICTPOTA M3MEHEHUST CKOPOCTH .

Ilosromy B pasbHefeM, Korja MbI OyJeM NOJb30BATHCS CJIOBOM
«yCKOpPeHHes», Mbl OyJIeM pa3yMeThb TO, YTO 3/1eCh HA3bIBAJIHM OBICTPOTOM U3-
MCEHEHHA CKOPOCTH.

34. Tuarpamma ycKopeHmii. JlmarpaMma yCKOpeHUH €CTh CHUCTe-
Ma TOYEK, KayKJasi U3 KOTOPBIX COOTBETCTBYET OJHOMY U3 T€J MaTepPHasIb-
HOIT CHCTEMBI, IPUYeM KaKas-HuOyIb INHHS ff Ha IuarpaMMe n306pazkaer
yCKOpeH#ue Tejia, B oTHOCHTEIbHO Teja, A.
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31ech OyIeT KCTaTh 3aMEeTUTh, YTO Ha JuarpaMMe KOHMUIYpaIluu Mbl
MOJIb3yeMCsI 3arJIaBHBIMY JIATUHCKUME OykBamu A, B, C u T. 1. nyist 0603Ha-
YeHUsi OTHOCUTEILHOIO TIOJIOXKEHUsI TeJI CUCTEMBI; HA IUarpaMMe CKOpOCTei
MBI MIOJIB3YEMCSI CTPOYHBIMU JIATHHCKUMY OyKBamu a, b, ¢ v T. 1. 1y 060-
3HAYEHUsT OTHOCUTEIbHBIX CKOPOCTEN ITUX TEJ; & B AWArPAMME yCKOPEHWUIA
MBI TOJIb3YEMCs I'PEYeCKUMU OYKBaMu <, (3, Y ¥ T. 1. JJjisd ODO3HAYEHUS UX
OTHOCHUTEJIbHBIX YCKOPEHMUIA.

35. YcKopeHHNe KaK OTHOCUTEJIbHOE IOHSATHE. YCKODEHHe, IO-
JTIOOHO TIOJIOYKEHUIO ¥ CKOPOCTH, €CTh OTHOCUTEIHHOE TIOHSTHE U HE MOXKET
ObITH UCTOIKOBAHO AGCOMOTHBIM OOPA30M .

Eciu 6b1 kKa2K 128 9aCTUIIA MATEPUATIHBHOTO MUPA, HAXOAAIIAACH B IIPE-
Jlesiax JOCTM2KEHUs HAIMX CPEICTB HAOJIIOeHUs, U3MEHUIA B JAHHBIA MO-
MEHT CBOIO CKOPOCTH NpPUOABJIEHMEM K Heil HOBOIl CKOPOCTH, OJWHAKOBOM
10 BEeJIMYMHE W HAIIPABJIEHUIO JJIs KaXKIOW TAaKOW YaCTHIIBI, TO BCE OTHO-
CUTEJIbHBbIE JBUYKEHUs TeJI BHYTPHU CHCTEMbI COXPAHUJIUCH ObI COBEPIIEHHO
HEU3MEHHBIMHU, U HU aCTPOHOMBI, HU (DU3MKH, KAKUMU ObI HHCTPYMEHTAMHU
OHM HU TIOJIb30BAJIUCH, HEe OBbLIN OBl B COCTOSHUU OOHAPYKUTH, 9TO HEYTO
CITYUMIIOCh

JIumb B TOM ciiydae, ecjiu n3MEHEHUE JBUKEHHUsI TPOUCXOIUT PA3JIUU-
HbIM 00pa30M [Jisi PA3JIMYIHBIX TEJI CHCTEMblI, IMEET MECTO TO WU HHOEe
CcOOBITHE, JOCTYITHOE HAOJIIOIEHHUIO.

" JTocTORHBII 3aMeYaHNsT IPHMEP OTHOCHTEIHHOCTH HPeICTABISET UCCIeJ0BAHMe -
Aepa O ABUXKEHUH TBEPIOrO TeJa, ONPeaesisseMOM OTHOCUTEIBLHO IOCIeI0BATEIbHOCTH €r0
COOCTBEHHBIX MI'HOBEHHBIX IOJIOXKEHHUH.

**STO, MOXKAJIYH, CITUIIIKOM CMeJIBIH IOCTYJIaT OTHOCHTEJIBHOCTH: BCeobIee J00aBOYHOE
YCKOpEHHE MOXKET He OKAa3aTh BIUAHUA 68 NPOJOAHCEHUE C80€20 803HUKHOBEHUA JINIID B
TOM CJIy4ae, eCJId 6Ce MPUJIOKEHHbIE CHJIBI IPOIOPIMOHAJIBHBI MaccaMm. CM. IpHIIOXKe-
aue I.
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36. Kunemaruka u KuHeTuka. /Jlo CUX MOp MBI pacCcMaTpUBAJIH
JIBU2KEHHE CHCTEMBI C €0 YHCTO MeOMETPUIECKON CTOPOHBI. Mbl moKa3aJm,
KaK M3ydaTb U ONUCHIBATH JIBUKEHUE TAKON CHCTEMBbI, KAK Obl OHO HU ObI-
JIO MPOU3BOJIBHO, HO HE MPUHUMAJHM B PACYET HU OJHOIO U3 TEX yCJIOBHUI
JIBUKEHMS, KOTOPbIE BOBHUKAIOT U3 B3aUMOIEHCTBUS MEXKIY TEJaMU.

Teopusi nBUXKeHUS, N3JaraeMasi TAKUM 00Pa30M, HA3BIBAECTCH KUHEMA-
mukoti. Eciiu npuHUMaeTcst B pacdeT B3auMOAEHCTBUE MEXK/y TeJlaMu, TO
HayKa O JIBUKEHUU HA3BIBAETCH kKuHnemuxod, eciiu ke obparaercs ocoboe
BHUMAaHME HA CUJIy, KAK TIPUYUHY JIBUXKEHHUsI, TO OHA HA3BIBAECTCA JUHAMU-
Kod.

37. BzammogeiicTBue MeXKay JBYMs TeJlaMWU — Hallps>KeHUeE.
BzaumopeiicrBrue MeXay AByMs YaCTIMU MATEPUU MOJYYIAET PABTIHIHBIE
Ha3BAHUA B 3aBUCHMOCTH OT TOYKHU 3PEHHUdA, C KOTOPOIl OHO H3yvaeTcsd, a
3Ta TOYKA 3PEHUd 3aBUCUT OT NPOTAXKEHUA MATEPUAJIBHON CHUCTEMBI, CO-
CTaBJIAONIEH NIpeaMeT HAIlero BHUMAHUSI.

Eciu Mbr paccmarpruBaeM siBJIeHrE B3aUMOIEHCTBHUS MEXKIY IBYMS da-
CTSMHM MaTEPUH B IIEJIOM, TO MBI €r0 HA3bIBAEM HANPAHNCEHUEM. ITO Ha-
Npsi’KeHre, B 3aBUCUMOCTH OT CIIOCO0a, ero JefCTBUs, MOXKET ObITh OIHCAHO
KaK IPUTAXKeHUe, OTTAJKUBAaHUe, HaTdAKeHue, J1aBjeHue, CIBUL, KpydyeHue
U T. 1.

38. Buemnss cuna. Ho ecom Mbl, Kak B § 2, cocpegoTounM Halie
BHUMAaHVe Ha OJHOW M3 4YacTeil MaTepuu, TO YBUIUM TOJBKO OJHY CTOPO-
HY B3aUMOJEHCTBUA, — UMEHHO Ty, KOTOpas BJIUdeT Ha PacCMaTPUBAEMYIO
HaMHU 49aCTb MaT€PUu, — U 3Ty CTOPOHY fABJIEHUS MbI HA30BEM, C TOUKHU 3pe-
Husi ee apderra, srewnet cuaol, NeACTBYIOIEH Ha 9Ty YaCTh MATEPUH,
a C TOYKH 3DEHUs ee IMPUYIMHBI MBI HA30BeM ee delicmeuem APYroi 4acTu
matepuu. [IpoTrBONOIOXKHAS CTOPOHA HAIPSKEHUsT HA3BIBAETCI NPOMUBO-
deticmeuem Ha IPYTYIO 9aCTh MATEPHUH.

39. PasjimyHbIE CTOPOHBI OJHOTO M TOTO K€ ABJeHUudA. B Kowm-
MepUYeCKHX JeJ1aX OJIHA U Ta XK€ CIeJIKa MEXKIY JIByMsl JIUIIAMU HA3bIBAETCS
KyILIe#, ¢ TOUYKH 3PEeHHsI OJHOTO YYaCTHUKA, IMPOJaXKeil, C TOYKU 3PEeHUs
JPYTOro, ¥ TOProBOM CIEJIKOM, €CJIU MBI IPUHUMAEM B PACCMOTPEHNE 00OUX.
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CueToBo/1, KOTOPBIH OyIeT 0OCMAaTPUBATDH 3AIMCH O CJAEJIKEe, HAlIeT, 9T
00a yJaCTHMKA BHECJU €€ B IPOTHUBOIIOJIOXKHbBIE CTOPOHBI CBOUX TJIABHBIX
KHUT; CPAaBHUBAs KHUTH, OH JIOJI?KEH B KaXKJIOM CJIy4Yae TOMHUTD, JJIs1 KOTO
cOoCTaBJIeHA KazK/lasd KHUTA.

Ilo Toii ke npuynHe ¥ B AUHAMUYECKUX UCCIETOBAHUSAX MBI JOJIKHBI
BCerJa MOMHUTH, C KAKUM M3 JBYX TeJI Mbl HMEEM JI€JI0, YTOOBI MbI MOI-
JIM YCTAHOBUTH, KaKWe CUJIbI HAJI0 BHECTH B IPUXOJ JIAHHOTO Teja, U He
BIIMCAJIM HU OTHOI M3 CUJI B HEHAJJIEXKAIILYIO CTOPOHY CYETA.

40. 3akoubl jgBukeHusi Hpiorona. Brenmss uiu «npusokeH-
Hasl» CHJIA, PACCMATPUBAEMAs C TOYKH 3DEHHs ee JeiiCTBHS , — MMEHHO
W3MeHEHUs JIBUKEHU TeJl, — BIIOJIHE ONPEJIETISIeTCs] U OTUChIBAETCS B TPEX
3aKOHaX jaBukenus HbioToHA.

IlepBbrit 3aK0H TOBOPUT, TPU KAKUX YCJIOBUSAX HE CYIIECTBYET BHEITHEN
CHUJIBL.

Bropoit moka3pIBaeT, KaK U3MEPUTH CUITY, KOTJIa OHA CYIIECTBYET.

Tperuit cpaBHuBaeT 006e CTOPOHBI JAEHCTBUS MEXKJIY ABYMS TEJAMH,
TTOCKOJIBKY OHO BJIMSIET HA, KarKJOe U3 ITUX TeJl.

41. Ilepssblii 3akoH aABUXKeHUsi. 3axon l. — Beakxoe meao npodoa-
alcaem npebvIBaAMb 8 CE0EM COCMOAHUL NOKOA UAU PABHOMEPHO020 J8UIICe-
HUA NO NPAMOT AUHUU, NOKA BHEUHUE CUNDL HE 3GCMABAM €20 USMEHUMD
2MO COCNOANUE.

DKCHEPUMEHTATIBHBIM J0KA3aTeJIbCTBOM UCTUHHOCTH 9TOTO 3aKOHA, SIB-
JisieTcst TOT (PAKT, 9TO B KAXKIOM CJIyUae, KOria Mbl HAOII01aeM H3MEeHEeHe
COCTOSHUS JIBUKEHUs TeJIa, MBI MOXKEM IPUIKUCATH ITO M3MEHEHUEe HEKO-
TOPOMY B3aMMOJIEHCTBHUIO MEXK/Iy THM TE€JOM U JIPYTUM, T.€. BHEIIHEH CH-
Jsie. CyuiecTBOBaHUE 3TOrO B3aMMOIEHCTBUS YKA3bIBAETCS €r0 BIMSHUEM HA
JIPYTOe TeJIOo, eCJI JBUKEHUE ITOr0 Tesa JocTynHo Habmogenuto. Tak, Ha-
puUMep, JIBUKEHHUE IIYIIETHOTO s/1Pa 3aMEIJISIeTCs, HO 9TO 3aMeJIeHre BO3-
HUKAET U3 B3aUMOJEHUCTBUSA CHAPAIA C OKPYIKAIOIIMM €r0 BO3JYXOM, IIPH-
4YeM gJpO HCHBITHIBAET CHJIYy B HAIPABJIEHUU, ITPOTHBOIOIOKHOM €r0 OT-
HOCHUTEJIbHOMY JBUXKEHUIO, MEXKJIy TeM KaK BO3JyX CaM MPUXOIUT B [IBH-
JKEHHe, TOJIKAeMbIN BIIEpe PABHOM CHUJION, 1 00pa3yeT TO, YTO HA3BIBAIOT
8€MPOM TIYIIETHOTO sIPA.

"Yro KacaeTcs ee MPUPOIBI, TO HAIPANKEHHE, MM yDABHOBEIICHHAS CHCTEMA CHII,
OIIPENeJIsIeTCs 10 U3MEHEHHIO ITOCTOSHHOM KOH(UIYypPAIUU yYacCTBYIOIUX TeJ, KOTOPOe
00HApPY>KUBAET €T0 CyIIeCTBOBAaHUE U 00pa3yer 6A3UC JJIs ero CTATHYeCKOr0 H3MEPEeHNUs,
WM 110 KAaKOMY-HHOYAb Apyromy cpoiictBy marepuu. Cp. §68.
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Ho narre yoexxenre B HCTHHHOCTH 3TOTO 3aKOHA MOYKET 3HAYUTEHbHO
YKDPENUTHCs, eCJM PACCMOTPHM, K YeMy HPHUBOJIUT ero orpuiaxue. JlaHo
Tesio0 B aBrKeHuu. IlycTh B JAHHBIH MOMEHT OHO MPEJIOCTABIEHO CAMOMY
cebe, 1 HUKaKue CUJIbl Ha Hero He neficTBytor. Uro nmpowusoiiger? Corsac-
HO 3aKoHy Hvromona, oHO Oy1eT COXpaHATh PABHOMEPHOE MPSIMOJIMHEHHOE
JIBH2KEHHE, T. €. €r0 CKOPOCTh OyJIeT OCTABATLCS MOCTOSHHON TI0 HAIPAaBJIe-
HUIO U TI0 BeJIMYNHE.

IIycTh CKOpPOCTH HE OCTAETCS MOCTOSTHHON, — TIPE/IIOIOKUM, ITO OHA,
uzMensiercs. VIaMeHeHne CKOpOCTH, KaK Mbl BuIeau B § 31, JOKHO UMETh
olpejiesieHHOe Hanpapjenue u Beauuuny. [lo mpunnuny § 19, 310 n3mene-
HUE JTOIKHO OBITh OJMHAKOBO, KAKOBO OBI HU OBLIIO BPEMsT UIH MECTO OTIBITA.
CirietoBaTe/IbHO, HAIPABJIEHNE HU3MEHEHUsT IBUKEHUsI JOJIPKHO OIPEIesTh-
cst IubO HANIPABJIEHUEM CaMOTO JABUXKEHUSI, THOO0 HEKOTOPHIM HAIIPABJICHU-
€M, HEPAa3PbIBHO CBA3aHHBIM C TE€JIOM.

IIpeamonoxum, mpexae BCero, 9To 3aKOH TAKOB, YTO CKOPOCTh yMEHb-
IIAETCsI C OTIPEIESIEHHOM OBICTPOTOI, KOTOPYIO MBI MOXKEM, JIsi JIOKA3aTE b=
CTBa, IPEANOJIOKUTh CTOIh HE3HAUYUTEIbHOM, YTO HUKAKUMU ONBITAMU HAJ|
ABH2KYINUMHUCA Te€JIaMHW MbI HE MOIJIA 6bI OTKPLITH YMEHbIIEHHUE CKOPOCTHU
3a COTHH JIET.

CKOpPOCTh, yKa3bIBaEMasl 3TUM IHIIOTETUIECKUM 3aKOHOM, MOXKET ObIThH
TOJIBKO CKOPOCTHIO OTHOCUTEJIbHO TOYKH, HAXOIAIIEHCS B aDCOIIOTHOM I10-
Koe; ub0, ecjii ITO OTHOCUTEIbHAS CKOPOCTh, TO KaK €e HAIPaBJIEHHE, TAK
U ee BEeJIMYMHA, 3aBUCUT OT CKOPOCTU TOYKU pedepeHIunn.

Ecnu, Oynyum oTHeceHO K HEKOTOPOH TOYKE, TEJIO KAKETCs JIBUXKY-
IEMCS K CeBepy ¢ yObIBaomieil CKOPOCThIO, TO CTOUT JIUIIh OTHECTH €ro
K JAPYroil TOYKe, IBUXKYIIEHCA K CeBepy C IIOCTOSTHHON CKOPOCTBIO, GOJIb-
11Ieif, 9eM CKOPOCTb TeJia, KaK OHO Oy/eT Ka3aTbCs ABUKYIIUMCS K 0Ty C
BO3PACTAIOIIEH CKOPOCTHIO.

Wrak, runorernyeckuii 3aKOH HE UMEET CMbICJIA, €CJIU MbI HE JIOMyCKa-
€M BO3MOXKHOCTH OTIpeJiesieHusT abCOMIOTHOTO TOKOsI U aOCOTIOTHON CKOPO-
cru”.

Jazke ecin ObI MBI JOMYCTUJIN 3Ty BO3MOXKHOCTH, U THIIOTETUYIECKUI
3aKOH OKa3aJicsl ObI BEPHBIM, €ro MOXKHO ObLIO ObI MCTOJIKOBATH HE KaK
poTUBOpeYre 3aKoHy Hblomona, a Kak J0Ka3aTeIbCTBO CONPOTUBIICHUS
HEKOTOPO# CPEJIbI B IPOCTPAHCTBE.

*

Ilo orHOmIEHNIO K 3¢pupy MOKHO ObLIO OB cAesaTh 370, Ho make B MaKCBEJIOBCKOM
acdupe U30JUPOBAHHOE TEJIO, TEPSIOIee SHEPTHUIO JIyYeUCIIyCKaHHEM, He IpeTepreso Obl
[IpY 9TOM H3MEHEHUsS CKOPOCTH.
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Bosbmem npyroii ciyyaii. [Ipenmonoxkum, 910 3aKOH TaKOB, YTO TEJIO,
HA KOTOPOe He JIeHCTByeT HUKAKas CHUJIa, CPa3y MepecTaeT ABUrAThCA. JTO
He TOJIBKO IIPOTUBOPEYHUT ONBITY, HO U BeJET K OIPEIeSIEHNI0 abCOTIOTHOTO
IIOKOsI, KAK COCTOSIHUSI, KOTOPO€E IIPUHUMAET TeJI0, KOIJa OHO OCBODOXK 1aeT-
Ccd oT ,Z[GﬁCTBI/IH BHEIITHUX CHJI.

Takum oOpa3oM, MOXKHO MOKa3aTh, YTO OTPUIIAHKE 3aKOHA Hbvromona
HAXOJIUTCSA B IIPOTUBOPEYNH C €IMHCTBEHHON CUCTEMOU CTPOMHOIO yUeHUs
O IIPOCTPAHCTBE U BPEMEHHU, KOTOPYIO YeJIOBEYECKHH YM OBLT B COCTOSHUHI
co3marh .

42. O paBHOBecuu cuji. ECau TeI0 IBUAKETCs C MOCTOSTHHOM CKO-
POCTBIO IO HpHMOﬁ JIMHWHW, TO BHEIIHUE CUJIbI, €CJIM OHU Ha HET'O ,JGI?ICTByIOT,
YPaBHOBEMINBAIOT APYT APYyra WU HAXOAATCA B PA6HOBECUU.

Taxk, eciu BaroH B XKeJIE3HOIOPOKHOM OE31e ABUKETCS C TIOCTOSTHHOI
CKOPOCTBIO IO TIPSIMO# JIMHWH, TO BHEITHUE CUJIbI, JIEMCTBYIOIINE HA HETO, —
KaK T#ATa BaroHa, HAXOAMAIIErOCs BIIEPeIN HEro, BJIEKYIAs ero BIEepe, 3a-
JepzKUBalolee JefiCTBUE 33/IHETO BAarOHAa, TPEHUE PeJIbC U COITPOTHUBJICHUE
BO3/1yXa, JeUCTBYIOUINE HAa3a/], BEC BArOHA, JeMCTBYIONNY BHI3, U JABJICHUE
pesbc, AefCTBYOIIee BBEPX, — JIOJKHBI TOYHO YPABHOBECUTDH APYT APYyTra.

* IlokazaTeabeTBO STOro maparpada MoXKeT BbITh CenaHo 6omee onpenenenubm. Kak
IOKA3bIBAIOT HAOJIIOZAEHUS, YeM Oojiee TeJI0 W30JUPOBAHO OT BJIMUSHUA JPYTUX TEJ, T€M
OJIH2Ke ero CKOPOCTBb K IIOCTOSIHHOU IO OTHOIIEHHIO K OIpEesIeHHOH cucreMe pedepeH-
uuu. [aBHas 3a7a49a pU3MIECKON IMHAMHKH — OIPEIEJUTh C BO3PACTAIOIIMM pUbIIH-
KEHueM CHCTEeMYy, 110 OTHOUIEHUIO K KOTOpOﬁ 9TOT 3aKOH CIIpaBEeAJIUB AJid BCEX CUCTEM,
¢ HamOOJIbIIeH JTOCTHAKUMON TOYHOCTHIO. CHUCTEMa MPOCTPAHCTBA W BPEMEHHU, OIpeje-
JIeHHasi TakuM 006pa3oM, HasdbiBaercs (o Jowcetimey Tomcony) unepyuaavnots cpedo.
W3502keHHOE B TEKCTE MOXKET ObITH IIEPECTPOEHO 10 OTHOIIEHHUIO K CHCTEeMe pedpepeHnun,
ABJIAIONIENCA MHepIuaJabHOU cpenoit. Ho eciin gana ogHa MHEpIMAJIbHAS CPeJa, TO BCSA-
Kasd Jpyrad cpeja, IBUKYIasAcd OTHOCUTEIbHO Hee ¢ IIOCTOAHHOM IOCTynaTe/IbHOM CKO-
POCTBIO, €CTh TaKXKe WHepIHaJibHas cpena. Tak, mepBbIM NPUOIUKEHUEM JJIsi MECTHBIX
neJieil K MHEPIUAJIBHON Cpelie SBJISeTCs Cpefa, HeOABUXKHO CBA3AHHASA C OKPY2KaloIeit
MECTHOCTBIO; KOI'Zla KJIaCC HU3y4daeMbIX ABJICHU M pacmupdaeTrcd, TO aCTPOHOMBI JOJIZKHBI
nepeiTH K cpejie, colepKalieil oCbh CyTOYHOI'O BPAIlleHUs 3€eMJIM U CBS3aHHOI C ompene-
JICHHBIM 3HAa4Y€HUEeM JJIsl AJIHHBI 3BE3JHBIX CYTOK; 9TO IIOCTIEeIHEE B CBOIO OUePeIb JOJIZKHO
OBITH HCIPABJIEHO HA OYEHb MEIJICHHOE [BUXKEHHE 3€MHOI OCH, KOTOpOe ODHAPYKHBA-
eTcs NpeBapeHueM PaBHOAEHCTBU, U T.J. Takylo HHepIHAJIbHYIO CPeay IPeACTaBJIAET
NPAKTUYECKH IO CYIIeCTBY HBIOTOHOBCKOE aOCOIIOTHOE IIPOCTPAHCTBO M BPEMd, U ITO
caMasd IPOCTasd M eCTEeCTBEHHasd CXeMa IOCTPOEHHUA CUCTEMBbI IIPOTAXKEHHOCTH, B KOTO-
PYIO MOTyT YJOXKUTHCA JUHAMHUYCCKHE SABJICHUA. Ecnu mbr IpuMeM, 9TO IIPOCTPAaHCTBO
3aIIOTHEHO OJHOPOAHBIM CTATHYECKUM 3(DUPOM, HYepe3 IOCPEIACTBO KOTOPOTO IePeJaiOTCs
BJIMAHUA OT OJHOIO TeJla K APpYyromy, TO CBOICTBA HTOM Ccpeabl JOCTABAT €IUHCTBEHHOE
omnpejesieHre abCOTIOTHOTO MIPOCTPAHCTBA U BPEMEHH, UMEIOIIUX KaK (DU3UYECKUE CBOM-
CTBA, TaK U CBOUCTBA HmpoTsKeHHOCTH. CM. mpusoxkenue [.
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Tena, HaXOASIIHECS B TOKOE OTHOCUTEIHHO IOBEPXHOCTH 3€MJTH, B J€ii-
CTBUTEJBHOCTHU ABUXKYTCS, IPUYEM WX JBUKEHUE HE PABHOMEPHO U HE Ips-
mosinaelHo. ClieI0BaTe/IbHO, JeACTBYIOIINE Ha, HUX CHUJIbI HE YPABHOBEIIIH-
Batorcsi. Kaykymiumiics BeC Tes1 OEeHUBAETCS 1O TO# CHjie, KOTOPYIO HYKHO
HAIPABUTh BBEPX [JIsT TOrO, YTOOBI yIEPKATH WX B MOKOE OTHOCHUTEHHO
zemiin. [ToaToMy HabIIOIAEMBII BEC MEHBIIE TPUTSIKEHHST 3eMJI U 00pasy-
€T C 3eMHOU OChI0 MEHBIIINH YTOJ, TaK UTO COeIUHEHHOE NeUCTBUE MOJJIeP-
KUBAIONIENH CUJIbI U 3€MHOI'O NPUTSKEHUsA eCTh CUJIa, MePIeHIuKYJIIpHast
K 3€MHO# OCH, BEJIMYUHBI KAK Pa3 JOCTATOYHON /I TOTO, YTOOBI YI€PKATH
TEJIO Ha KPYTOBOM TPAECKTOPHH, KOTOPYI OHO JOJIZKHO OIUCHIBATH, €CJIN
IOKOUTCS HA 3eMIIe .

43. OnpenesieHue paBHBIX BpeMeH. [lepBblii 3aKOoH ABUKEHUSI,
YCTAHABJIMBAs MPU KAKUX ODOCTOSATENbCTBAX CKOPOCTH JIBUXKYIIErOCS TeJa
OCTaeTCd IIOCTOAHHOM, HOCTaBJIAeT HAM METOJ, OIpeJiesIeHUs PABHBIX IIPO-
MekyTKOB Bpemenu. Ilycth marepuasbHas cucreMa COCTOUT U3 JBYX TEJI,
KOTODBIE He AefICTBYIOT APYT HA APYyTa U HA KOTOPBIE HE AefICTBYeT HUKAKOe
TeJI0, BHEIIIHEE TI0 OTHOIIEHHIO K cucTeMe. ECiu 0JTHO U3 3TUX Tes JABUXKeT-
Cd MO OTHOIIEHWIO K APYTOMY, TO OTHOCHTEJIbHAS CKOPOCTb, IO MEPBOMY
3aKOHY JBUXKEHUs, Oy/IeT MOCTOSHHA ¥ HAIIPABJIEHA [0 MPAMOI JIMHUAU.

WTak, mpoMe:KyTKN BPEMEHU DABHBI, €CII PABHBI OTHOCHTEJIbHBIE TIe-
PEMEIIEHNs B TeYEHHe ITHX IIPOMEZKYTKOB

C 1epBOro B3I MOXKET MOKA3aThCs, 9TO ITO He Dojiee, KaK OIpe/ie-
JIEHUE TOTO, YTO MbI IOHUMAEM TI0JI PABHBIMH ITPOMEXKYTKAMHU BPDEMEHH, —
BBIpaXKeHHe, KOTOPOMY MBI JIO CHX TIOP BOBCE HE TAJIM ONPEJIEJICHUS.

Ho ecaim MBI penonoKuM, 4To CyImecTByeT APYyras IBUKYIIALCT CU-
cTeMa IBYX TeJsl, Ha KaXKJ0€e U3 KOTOPBIX He IefCTBYeT HUKAKOe TeJIO, TO 3Ta
BTOpas CHUCTEeMa JAaCT HAM HEe3aBUCHUMBIH METOJ CPaBHEHUS IIPOMEXKYTKOB
BPEMEHU.

[Tonoxxenue, 4TO paBHBIE TPOMEXKYTKUA BPEMEHH CYTh TAKHE, B TEUCHHE
KOTOPBIX IIPOUCXOIAT PABHbBIE IIEPEMEIIEHNS BO BCSIKOM TAKOH CUCTEME, paB-

*COM. KoHery npuaoxkenus I.

**DT0 MONOKEHHE OTHOCHTCS K IIEPEMEIEHHIO OJHOTO TeJd, M3MEPAEMOMY OTHOCH-
TEeJIPHO TIOJIHOI CHCTeMBbl pedepeHInH, CBA3aHHON ¢ ApyruM. OHO He ObLIO OB BEPHO
JUIA JIBYX TOYEK, ABMXKYIIUXCS C MOCTOAHHBIMM CKOPOCTSMH, €CJIHU II0J OTHOCHTEIbHBIM
repeMelleHreM IOHUMATh IIPOCTO U3MEHEHNe PACCTOSHHUSA MEXAy HEMHU. B melicTBuTE/ IH-
HOCTH HX B3aMMHOE PACCTOSIHHWE HCIBITBIBAET YCKOPEHHEe, M3MEHsIoIeecss 00paTHO Ipo-
IOPIMOHAJILHO KyOy 9TOr0 PacCTOAHMUS; HAOIIOAATEIIO, JINIIEHHOMY YyBCTBa HAIIPABJIe-
HHUA, KAa3aJI0Ch OBI, YTO OHU B3aUMHO OTTAJKHUBAIOTCA C CHUJION, MOAUYMHAIOMEHCA STOMY
3aKOHYy JeHCcTBUA.
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HOCHUJIBHO, II0O9TOMY, YTBEPKIEHUIO, YTO CPaBHEHUE IIPOMEXKYTKOB BpEMEH!
BeJeT K OJUHAKOBOMY Pe3yJbTaTy, MOJIb3yeMcs JIM Mbl I1epBOil cUCTeMOit
JBYX TeJl MU BTOPO#, KAK MPUOOPOM JIJIsT M3MEPEHUsT BPEMEHU.

Takum 06pa3oM, MbI BUIUM TEOPETHIECKYIO0 BO3MOXKHOCTH CDABHEHUS
MTPOMEXKYTKOB BPEMEHU, KaK Obl OHM HU ObLIM YIAJIEHBI OIWH OT JIPYyroro,
XOTsl BPSAJL JIM HY?KHO TOBOPHUTH, YTO 3TOT METO/T He MOYKeT ObITh TPUMEHEH
Ha [IPAKTUKe BOJIU3M 3eMJIUM WJIM BCSIKON IPYroi OOJIBIION MACChl IPUTSITH-
BAIOIIEl MaTepun.

44. Bropoii 3akoH aBuxkenus. 3Jaxon 1. — Uzmenenue deuorce-
HUA NPONOPUUOHAALHO NPUAOHCEHHOT CuAe U NPOUCTOOUM NO MOMY Ha-
NPABAEHUIO, NO KOMOPOMY deticmeyem cuaa.

Ion «apmxkennemM» Hoomon TIOHUMAET TO, YTO HA COBPEMEHHOM Ha-
YUHOM S3bIKE Ha3BIBACTCS KOAUMECMEoM Jeudicernus’, B KOTOPOM IIPUHH-
Ma€TCA B PaCYCT KaK KOJINIEeCTBO MaTE€PHUHU, HpI/IBe,Z[eHHOﬁ B IBHU2KEHUE, TaK
U CKOPOCTh, C KOTOPOH OHA JIBUYKETCS.

TTox mpuIoKEHHOM CUIION OH MIOHUMAET TO, YTO TENEPb HA3BIBAIOT UM-
NYALCOM, B KOTOPOM TIPUHATO B PACUET KAK BPEMsi, B IPOJIOJIZKEHIE KOTO-
poro ,Z[eﬁCTByeT CHlJla, TaK U BEJIMYUHA CHUJIbI.

45. Ompegesienne paBHBIX MacCc M paBHbIX cuii. Urak, usio-
JKEHHe 3aKOHA 3aKJ/II0YAET B cebe OIpeiesIeHie PABHBIX KOJUYECTB MATEPUN
1 paBHBIX CHJI.

Mp1 6yzem npuHHMATH, YTO BO3MOXKHO CHIEJAaTh TaK, 4TOOBI CHJIa, C
KOTOPOM OJIHO TeJO AefiCTByeT Ha JIpyroe, ObLIA OJMHAKOBOUW BEJIUYUHBI B
PA3JINYHBIX CydasX.

DTO MOXKET OBITh CJIEJIAHO, €CJTH Mbl JIOIMYCTUM MOCTOSTHCTBO CBOWCTB
TeJI. MI)I 3HaeM, 9TO JOCTATOYIHO PACTAHYTad Kay1yKOBad HUTH IIPOU3BOAUT
HaTsKeHue TeM OoJibiee, YeM OOJIbIle HUTh YAJUHEeHa. BBUIY 9TOro cBOii-
CTBa FOBOPST, YTO HUTDH ympyra. Ecau oaHy U Ty Ke HUTH PacTATUBATH 0
OZTHO# U TOM 2Ke JIJINHBI, TO, €CJIA €€ CBOUCTBA OCTAIOTCS MOCTOAHHBIMU, OHA
TIPOU3BEIET KaXKIbIi pa3 TO Ke caMoe HaTskeHue. Temepb myCcTb OJUH KO-
HeIl HUTU TPUKPeIIeH K Tety M, Ha KoTopoe He JefCTByeT HUKAKAs IPyTast
CUJIa, KPOMe HATSAKeHUdA HUTHU, U IIyCTh MBI JIPYIOi KOHEI IePKUM B PyKe U
TAHEM B TIOCTOSTHHOM HAIIPABJIEHUHU C CUJIOHN, KaK pa3 JTOCTATOYHON IJIsI TO-
ro, 9TO0BI YAJIMHUTHL HUTH Ha OonpeneseHnyo auuny. Cusa, nefcTByomast
Ha, TeJo, OyIeT Toraa UMeTh HEKOTOPYIO onpeaeneHuyio seaudnny F'. Temo

! Maxceean masbiBaer oty Bemuuuny «Momentumsy. [IpuHEMas BO BHUMaHHUE, YTO Y
HaC yTBepauicsa TepMuH «KonmmuaecTBo IBHKEHUS» MBI Be3/le 3aMEHUJIN MAaKCBEJJIOBCKUI
TepMuH 3TUM nocieguaum. — H. A.
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MpUOOPETET CKOPOCTh, U, MO MPOIIECTBUU €JMHUIILI BDEMEHH, 3Ta CKOPOCTh
OyJieT UMeTh OlpejiesieHHOe 3HadYenue V.

Ecau Ty ke caMyio HATH NPUKPENUTb K Apyromy teiay N U TSHYTD
ee, KaK B IMPEIbIAYIIEM CIydae, TAK 9TOOBI yJIMHEHNE OBbLIO TAKOE XKe, KaK
M paHblile, TO CUJa, JAeWCTBYIOIIas HA Teao, OyJer Ta Ke camas, U ecjiu
CKOPOCTh, coobiieHnast Tety N B €JUHUILY BPEMEHH, TOXKe OyIeT Ta ¥Ke ca-
Mas, UMEHHO V', TO MbI TOBOPUM, 4TO 00a Tesia M u N comep:KaT paBHbIE
KOJIMIECTBA MATEPUN UJIH, HA COBPEMEHHOM sI3bIKE, UMEIOT Pa8HHLE MACCDL.
Taxum myTeM C TOMOIIBIO YIPYTOro MIHYPKA MbI MOXKEM TIOJI00PATH MaCCh
pAna Ted Tak, 9TOOBbI KAXK/1as U3 HUX PABHAIACH ITAJOHY MACCHI, HAIIPH-
Mep, ToproBoMy dyury (pound avoirdupois), KOTODBbIii ABJIAETCS STATOHOM
Macchl B Bpurtanun.

46. N3mepenne maccol. Hayunoe 3HaveHne 1MHAMAYECKOTO METO-
Ja U3MEPEHHs MaCChI JIy4llle BCero BUJHO, €CIU CPaBHUTH €ro C JAPDYTUMHU
METOAMH, HAXOJAIINMUCA B YIIOTPEOIEHNN.

IToka MBI HMeeM 110 € TejIaMU COBEPIIEHHO OJHOPOIHBIME, HETPY/IHO
MIOHATH, KaK CJIeIyeT H3MepATh KOJIMYeCTBO MaTepuu. Ecii paBHbIE KOTH4e-
CTBa BEIIECTBA IPOU3BOAAT PaBHbIE JEHCTBHUA BCAKOIO POJA, TO MbI MOXKEM
BOCIIOJIb30BATHCA 3TUMU JEUCTBUAMM, KAK MepaMu KOJIWYeCTBA BelleCTBa.

Hanpumep, ecim Mbl mMeeM JIeJI0 C CEPHOU KHUCJIOTOH OIIpeiesieH-
HOHM KPenocTH, TO Mbl MOXKeM OIPedeSIUTh KOJIUYECTBO JAHHON mopuuu ee
HECKOJIbKUMHU PA3JIUIHBIMU criocobaMu. Mbl MOXKEM ee B3BECHTH, MOXKEM
BJIUTH €€ B I'PAJyMPOBAHHBIN COCYJI U M3MEPUTh TAKUM 00pa3oM ee 00beM
WUJIA MOXKeM OIIPeJIeINTh, KAKOe KOJIMYECTBO PACTBOPA IOTAllla OIpeaeseH-
HOHM KOHIIEHTPAIMi OHa HEHTpaJIU3yerT.

Mpb1 Moy GBI BOCIIOIB30BATHCS TEMU K€ CAMBIMU METOIAMH [1JIs1 OIIpe-
JIeJICHNsT KOJIMYIECTBA a30THOM KUCIOTHI, €CJIi ObI Mbl HMEJIH JIEJI0 TOJIBKO C
A30THOM KUCJIOTOM; HO €C/ii ObI MBI MTOYKEJIAI CPABHUTH KOJIMYECTBO a30T-
HO¥ KUCJIOTBI C KOJIMYECTBOM CEPHOU KUCIOTHI, TO TOIYYUJIN ObI PA3IUIHBIE
pPe3yJIbTaThl B3BEIINBAHUEM, U3MEPEHHEM O0beMa M HCIBITAHUEM IIeJI0Y-
HBIM PaCTBOPOM.

3 3tux Tpex MeTOoJ0B METO[ B3BEIINBAHUS 3aBUCUT OT NPUTAKEHUS
MeXKIy KHUCJIOTON M 3eMJjieil, criocod IpaJyupOBaHHOIO COCYIa 3aBUCHT OT
o0beMa, 3aHIMAaeMOr0 KUCJIOTOM, a Criocod TUTPOBAHUS 3aBUCHUT OT €€ CPOJI-
CTBa K ITOTAILYy.

OHAKO B OTBJIEYEHHON JIMHAMHWKE MAaTEPHs PACCMATPUBAETCS JIMIIb
C TO¥ TOYKM 3pEHUsd, KAK MOXKET U3MEHATHCA ee CKOPOCTh I0J, JefiCTBueM
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cui. Ilosromy Kakue-HUOYIb JIBA TEIa UMEIOT PABHBIE MACCHI, €CJIM PABHBIE
CuJIbl, OyAyYu MPUIOKEHBI K 3TUM TeJlaM, TPOU3BOJIAT B PAaBHBIE BpeMe-
HA pPaBHbIE U3MEHEHUsI CKOPOCTU. DTO eIUHCTBEHHOE OIPE/IeJIeHNe PABHBIX
Macc, KOTOPOe MOXKeT ObITh [JOMYIEHO B IUHAMUKE, MPUIOKUMO KO BCEM
MaTepuaJIbHbIM Te€JlaM, U3 Yero 6bI OHU HU 6BIJ'II/I COeJIaHbI.

W3BecTHO 3 HABIIOIEHWI, YTO TEJIa PABHBIX MACC, IIOMEIEHHbIE B O/IU-
HAKOBOE TIOJI0YKEHHE OTHOCUTEIHLHO 3eMJIN, IPUTATUBAIOTCS K 3eMJIe ONHA-
KOBBIM 00Pa30M, U3 4ero Obl OHU HU ObLIN CAEJAHDbI; U 3TO HE MOJIOKEHNE
OTBJICUEHHOM AWMHAMHUKH, BbIBEJIECHHOE U3 aKCUOMATHUYECKUX IIPHUHIIUIIOB, a
daKT, OTKPBITHI HAOIIOJEHNEM W JOKA3AHHBIM TINATEIbHBIMH OINBITAMHA
H’b"OmOH(l* Hal BpEMEHEM KavaHHA IIOJIbIX JEPEBAHHBIX NIapPOB, IIOABEUICH-
HBIX Ha IIHYPKAX OJMHAKOBON [JIMHBI U COJAEPKABIIUX 30JI0TO, cepebpo,
CBUHEIl, CTEKJIO, ITeCOK, OOBIKHOBEHHYIO COJIb, JEPEBO, BOAY W IIIEHUILY.

Kak 6b1 TO HE 6110, TOT (PAKT, 9TO B OJHOM U TOM Ke reorpaduIecKoM
TIOJIOZKEHNH BeCa PABHBIX MACC PABHBI, TAK TBEP/O YCTAHOBJEH, YTO IPYTUM
crrocob0oM CpaBHEHUS MACC, KPOMe CI1ocoba CPaBHEHUS UX BECOB, HUKOIIA HE
TOJIB3YIOTCA, HA B TOPTOBJIE€, HU B HAayKe, 3a UCKJIIOYCHUEM HCCJIe,JOBa,HHﬁ,
MPEAIPUHATHIX CO CIIENUAJBHON IEIbI0 ONpPeaeuTh B aOCOMIOTHON Mepe
BeC €JUHHUIIBI MaCChbl B PA3JIMYHBIX MECTaX Ha ITOBEPXHOCTU 3€MJIH. MeTOﬂ,
KOTODPBIM TOJB3YIOTCS B 9TUX MUCCJIEJOBAHUAX, MO CYIIECTBY TOT XK€, 9TO y
Hwvromona, a ©MEHHO, METOJ| U3MEpPEHUs JJINHbI MAasTHUKA, OTOMBAIOIIETO
CEeKYyH/IbI.

Enununa maccel B Haleil crpaHe onpe/esiena akToM napaamMenTa (18 u
19 Bukr., ri. 72, utons 30, 1855 r.), KaK TeJO U3 IUIATUHBI, TOMEYEHHOE
«P.S.,1844,1 1b.» u xpansiieecs B najare Ka3Ha4eHCTBA, KOTOPOE «IO0JIHK-
HO MMEHOBATbCSI MOCYJAPCTBEHHBIM 3TaJOHOM TOprooro ¢dyura (Imperial
Standard Pound Avoirdupois)». OnHa ceMuThicsuHast 9acTh 3TOT0 (byHTA
ectb rpa. @paHiy3ckuii 3TajioH Maccsl ecth «Kilogramme des Archivess,
caenanubiii Bopda w3 miarubbl. [Ipodeccop Muiep Haluesa, 4To KHJIO-
rpaMM paBeH 15432, 34874 rpanam.

47. YuciaeHHoe m3MepeHue cWJibl. EnuHWIa CUIbI €CTh Ta CHJIA,
KOTOpas, JeHCTBYyd Ha €IUHUIY MACChl B T€UEHHUE eIUHUIBI BDEMEHH, ITPO-
MU3BOIUT €IWHUILY CKOPOCTH.

*Principia, IIL. Prop. 6. JleficTBHTeIbHEL BEC €CTh CJIOXKHBIN 3 heKT, IIABHYIO 9acTh
KOTOPOTO COCTABJIAET IPUTAKEHNUE, HO YMEHBIIEHHOE PEAaKIUeld IMPOTHUB IEHTPOCTPEMHU-
TEJILHOTO YCKOPEHHs MAaCChl, BHI3BAHHOrO BpaineHueM 3emau. CMm. nmpumedanue K § 145,
[IOMEIIEHHOe B KOHIE IPUJIOXKEHHUA 1.
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Takum o6pa3oM, BeCc TpamMMa, T.e. CHJIy, KOTOPasl 3aCTaBJIsIeT €ro na-
JIaTh, MOXKHO OIPEIEJINTh, TPEIOCTaBIIsist eMy CBOOOAHO mazarh. [lo mpo-
IIIECTBUH OJTHON CEKYH/IbI €r0 CKOPOCTh Oyier mpubsu3nurenbuo 981 cantu-
METP B CEKYHJY, €CJIH ONbIT npou3BoauTcs B Bpuranuu. CiemoBaresbHO,
BeC TpaMMa MpeacTaBsgeTcs yucjioMm 981, ecau NpUHSTH 33 OCHOBHBIE €JT1-
HUIBI CAHTUMETD, TPAMM U CEKYHILY.

WNuorga ya06HO cpaBHUBATDH CUJIBI C BECOM TeJIa U TOBOPUTH O CUJIE BO
CTOJILKO-TO (DYyHTOB WM TPAMMOB Beca. DTO HA3bIBAETCS BECOBOH MEpO.
MpbI 1OMKHBI, OJHAKO, TIOMHUTH, 9TO XOTd (DYHT WM T'PAMM — OJIUH U
TOT K€ BO BCeM MHpe, HO BeC (DyHTa WU IPAMMa B BBICOKHMX IIHPOTAX
6osbIite, yeM BOJIM3U IKBATOPA, 8 MOTOMY M3MEDPEHUE CUJIbI B BECOBOI Mepe
HE MMeeT HUKAKOI'O HAydYHOrO 3HAYEHUsI, €CJIU He YKAa3aHO, B KAKOM MeCTe
3eMJIM TPOU3BEIEHO U3MEDEHHE.

Ecnu, kak B Bputanuu, equaunamMu JJIAHBI, MaCChl B BPEMEHU CJIY2KAT
omuna Gy, oguH QYHT U OHA CEKYHIA, TO €IWHWIICH CUJIbI OyjJer Takas
crJia, KOTopasi B OHY CEKyHIy cOOOImIa ObI OMHOMY (PYHTY CKOPOCTH B
onuH YT B CEKyHIY. DTa IUHALIA CUJIbI HA3BIBACTCI NAYHIAA.

Bo dpaniysckoit Merpuyaeckoii cucreme eIUHALIAME CIIYKAT OJMH CaH-
TUMETD, OJUH I'paMM M onHa cekyHia. Cuja, KoTopas B OQHY CEKYHIY CO-
obrmuiia ObI OHOMY I'PAMMY CKOPOCTD B OJIMH CAHTUMETD B CEKYHTy, HA3bI-
BaeTcs Junod.

Taxk xax ¢yt pasen 30,4797 canTumerpa, a GpyHT paBen 453,59 rpamma,
TO mayHgaa paBen 13825, 38 quHbI.

48. OpgHoBpeMeHHOe JelicTBue cuil Ha Tejo. Ilycrs Temepb
€JIMHUIIA CUJIBI AeHCTBYET B T€YEHUE eIUHUIBI BDEMEHHU HA eUHUILY MACChI.
CKOpPOCTh UBMEHUTCSI, ¥ €€ U3MEHEHHe Oy/IeT PABHO €INHUIIE U HAIPABJICHO
OJINHAKOBO C CHJIOIO.

Bennunna u HanpasjieHre 3TOr0 U3MEHEHHUsI CKOPOCTH OYIyT OJMHAKO-
BbI, HE3ABUCUMO OT TOT'0, OBLJIO JIM TEJIO MEPBOHAYAIHHO B IOKOE WJIU B JIBH-
JKEHIH ; 160 BHIPAXKEHIE «B [IOKOE» HE HMEET HUKAKOIO HAYYHOIO CMBICIIA,
a BBIPAYKEHUE «B JBUYKEHUU», €CJIN OHO OTHOCUTCS K OTHOCUTEJBHOMY JIBH-
JKEHMIO, MOXKET He4TO O3HA4YaTh, €CJIM K€ OHO OTHOCUTCS K abCOJIIOTHOMY
JIBUKEHHIO, TO OHO MOXKET OTHOCHUTBHCS JIMIIb K HEKOTOPOH OIpeIesieHHOI
cpejie B mpocTpancTBe. OTKPBITH CyIIECTBOBAHUE CPEIbI U ONPEIEJIUTh Ha-
Iy CKOPOCTH OTHOCHUTEIHLHO Hee HADJIOIEHWEM HaJ, JBUYKEHUEM TeJl eCTh
3aKOHHAs HAydHAs MpodseMa, HO JayKe MPeroaras, YTo BCe 9TO CAeTaHO,
MbI ObI OTKPBLIH He OLMINOKY B 3aKOHAX JBUXKEHUS, & HOBBII (haKT B HAyKe.

*Cp. npunoxenue 1.
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Wrak, pe3ynpTar JeficTBUA HA TEJIO NAHHOW CHJIBI HE 3aBUCUT OT JIBU-
JKEHUs 3TOro TeJa.

Ha nero He oka3blBaeT Tak»Ke BIUSAHUS OJHOBPEMEHHOe IeHCTBHE HA
TEJIO APYTUX CUJI, IOTOMY YTO PE3yJabTaT ,HQf/iCTBI/Iﬂ 9TUX CHUJI COCTOUT JIUIIIb
B TOM, YTO OHH BBI3bIBAIOT ABHUZKEHHE TEJIa, a 3TO ABU2KEHHWE HE BJINAECT HA
U3MeHeHNe CKOPOCTH, IIPOU3BEIEHHOE MEPBON CUJIION.

Wrak, MBI IPUXOINM K cyieyiomieit (hopme 3Toro 3akona. Feau na me-
20 deticmeyem HECKOADKO CUA, O YCKOPEHUE, 8b3bi8aemoe Kantcdol curoi,
MAKOBO JHCE NO HANPABACHUIO U BEAUNUNE, KAK ecau Ov, deticmeue dpyeux
CUA OMCYMCME06aANO.

ECJ’[I/I Ha TeJIo ,ﬂeﬁCTByeT CHJjla, IIOCTOAHHAaA 110 HaIllpaBJICHUIO U BEJIU-
4KUHe, TO U3MEHeHNe CKOPOCTH IIPOIOPIMOHAJIBHO IPOMEXKYTKY BPEMEHU, B
TedyeHue KOTOpOro JefcTByeT CUJa.

B camowm gese, ecoiu cuita MPOM3BOAUT HEKOTOPOE M3MEHEHUE CKOPO-
CTH 3a JAHHBINA IPOMEXKYTOK BPEMEHHN, TO OHA BBI30BET PABHOE M3MEHEHUE
3a CJIeQyIOINAl IIPOMEXKYTOK, MOTOMY YTO IefCTBUE CHJbI HE 3aBUCHUT OT
TOI CKOPOCTH, KOTOPYIO MMeeT TeJIO, KOTJa CHUJIa Ha Hero neiictyer. UTak,
3a KazKIbIil PaBHBIM MPOMEXKYTOK BPEMEHM MOJIYyYUTCA PABHOE M3MEHEHUe
CKOPOCTH, U IIOJITHOE U3MEHEHUE CKOPOCTU OT HavaJla ABUZKEHUA 6y/1eT Ipo-
MIOPLUUOHAJIBHO BpEMEHH AefCTBUSA CUJIBI.

3menenne cKOpPOCTH 3a JaHHOE BpPEMs IIPOIOPIMOHAJIBHO CHUJIE, TIO-
TOMY YTO, €CJIM HECKOJIbKO PaBHBIX CHJI ,Il,@ﬁCTByIOT 0 OIMHAKOBOMY Ha-
[IPABJIEHUIO HA OJHO U TO 2Ke Tejo, KaxJas MPOU3BOJIUT CBOE JeiCcTBUe
HE3aBUCUMO OT OcTaJbHbIX. Cile0BaTeIbHO, U3MEHEHHE CKOPOCTH IIPOIIOP-
IMOHAJIBHO YUCJIY PaBHBIX CHJIL.

49. 06 umnyJibee. Mrak, osHOE AeHCTBUE CUIIBI, 3aKII0UAIOIIEeCs
B COODIIEHUY Ty CKOPOCTH, IPOIIOPIMOHAIBLHO KaK CUJIe, TAK U BPEMEHH,
B TeYeHue KOTOPOro OHA JeUCTBYeT.

IIpousBenenne BpeMenu AeHCTBUS CUIIbI Ha €€ BEJIUYUHY, €CJIU OHA, TIO-
CTOSIHHA, WJIK HA €€ CPEIHIOI0 BEJUYUHY, €CJIM OHA MePEeMEHHA, HA3bIBACTCS
UMNYADCOM CHIIDIL.

Bo3moxken ciyvail, Korga cuiia JIeficTByer cTojib KOPOTKOE BpeMsi, YTO
prﬂHO OIIPpEICJINTh KaK ee BeJII/I‘H/IHy, TaK U BpeMs, B TedeHHe KOTOPOIro OHa
geiictByer. Ho cpaBHUTEIBHO JIEMKO U3MEPUTD JEHCTBUE CUJIbI, 3aKJII0YAI0-
Ieecs B M3MEHEHWH JBUKEHUS TeJla, Ha KOTOPOe OHA JEeHCTBYET, KAKOBOE
MU3MEHEHUE 3aBUCUT OT UMILYJIbCA.

CJI0BOM «HMMITYJIbC» TIEPBOHAYAIBHO MOJIb30BAJIUCH JIjIs ODO3HAYEHUST
JIeACTBUS CUJIBI HEOOJIBIION IPOIOJIKUTEILHOCTH, TI0J00HO CUJIe MOJIOTKA,
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BOMBaOIEro reo3/b. Her, 01HAKO, CYIIECTBEHHOTO PABINYUST MEXKIY ITUM
¥ BCAKUM JPYTUM CJIy4aeM AedcTBus cuiibl. Mbl OyeM HOJIb30BaTHC, MTO-
9TOMY, CJIOBOM MMIIYJIbC TaK, KAK OHO OIPEIEsIEHO BbIIIE, He OrPAHUIUBAS
€ro MpUMeHEHUs TEMHU CIYyYasiMU, B KOTOPBIX JAefiCTBUE CUJIBI BECbMa, KpaT-
KOBDPEMEHHO.

50. OTHoIeHMe MeX/Jy cHJIoM um Maccoii. Eciau cuia neiictsy-
€T Ha eJWHUIly MACChl B TE€YEHWE W3BECTHOI'O MMPOMEXKYTKA BPEMEHU, TO
UMITYJIbC U3MEPSIeTCsI, KAK MbI BHJIEJHU, COOOIIEHHOW CKOPOCTHIO.

Eciu HecKosIbKO paBHBIX CHJI JEHCTBYIOT MO OJHOMY W TOMY XK€ Ha-
MIPABJIEHUIO, KAXKIAs HA €IWHUILY MACChI, TO BCE 3TH MACCHI OYIYT JBATATH-
cd OAMHAKOBO, U UX MOXKHO COEJMHHUTH BMECTE B OIHO TEJIO, HE U3MEHUB
ytuM xo0ja siBjaenus. CKOPOCTb BCETO Teja PaBHA CKOPOCTH, COOOIIEHHOM
OZHOH U3 cuJ, AeHCTBYIONIEH HA eIUHUILY MAaCCHhI.

CiietoBaresibHO, CHIa, TPEOYIOIAACS [Jisi TOrO, 9TOOBI IIPOM3BECTH
JIAHHOE M3MEHEHHe CKOPOCTH 3a JAHHOE BPEMs, MPOIOPIUOHAIbHA, YUCTY
€JIMHAIL] MACCHI , H3 KOTOPHIX COCTOHUT TEJIO.

51. O kosmmYecTBe ABUXKEHUsA. IUCIEHHOE 3HAYEHUE KOJIMIECTBA
JABUZKEHUA TeJIa €CTh IIPOU3BEACHUE TUC/Ia € JUHUIL MaCChI, BaKHIO‘{aIOLL[eﬁCH
B TeJjie, Ha YUCJI0 €JUHUI] CKOPOCTH, C KOTOPO# OHO aBuKercs. Takum obpa-
30M, KOJUYECTBO JBUKEHUs BCSIKOTO TEJIa BBIPAYKAETCS Yepe3 KOJIUIECTBO
JIBUKEHUST €JIMHUIBI MACCHI, JBUKYIIEHCS ¢ eIUHUIEH CKOPOCTH, KOTOPOe
U IIPpUHUMAETCA 3a €IUHHUIY KOJIM4YeCTBa ABHUZKEHUA.

HanpaBneHI/Ie KOJ/IM4YeCTBa ABUZKEHHNsA TaKOBO 2K€, KaK U HallpaBJICHUE
CKOPOCTH, U MOJ0OHO TOMY, KaK CKOPOCTH MOXKET OBITH OIPEIesIeHa JIUIIb
[0 OTHOIIIEHUIO K HEKOTOPOI TOYKe pedepeHIni, TaK U YaCTHOe 3HAYEHUE
KOJIMYECTBA, IBUKEHUST 3aBUCAT OT TOYKHU pedEpPeHInu, KOTOPYIO Mbl TPHU-
uumaeM. KomnaecTBo ABUKEHUs JIyHBI, HAIPUMED, OyIeT BEChbMa Pa3JInIHO
B 3aBHUCHUMOCTH OT TOT'O, IIPUHUMAEM JIK MbI 3EMJII0 WJIA COJIHIE 33 TOYKY
pedepenuu.

52. NM3aoxkeHne BTOPOI'o 3aKOHa JABHU>KeHUuA C IIOMOIIIbIO Tep-
MHUHOB <«HMIIYJIBC» M «KOJINYE€CTBO ABUXKEHUA». Hsmenenue xoru-
YeCmea J6UNCEHUA MEAL YUCAEHHO pasHo npOUSGOdﬂ’lU,@My €20 UMNYAbCY
U umeem 00uUHAKOB0€E ¢ HUM HanpasAeHUueE.

*3mech Macca CKOpee 03Ha4YaeT Mepy HMHEePTHOCTH, HYeM KOJIMIEeCTBO MAaTepHuu; IpPH
YPE3BLIYANHO OOJIBIINX CKOPOCTSX OHU He ObLIX Obl POIOPIMOHAJIBHLI, HO ObLIN OB
CBA3aHbl 3aKOHOM, BKJIIOYAIONIMM CKOPOCTBH, TaK YTO KOJIUYECTBO JABHUKEHUS HJIHA HUM-
nysbC ObLT ObI TOrJA IEPBOHAYAJIBLHON BEJIUIUHON, & HHEPTHOCTH — IPOU3BOJHOM.
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53. Caoxkenune cmii. Ecim Ha Teno JefiCTBYIOT OZHOBPEMEHHO
HECKOJIbKO CHJI, TO KaKJas CHJIa COOOIIAeT YCKOPEHHE, IIPOMOPIMOHAb-
Hoe ee BenmunHe (§48). 3HauuT, eciiu MBI HA quarpaMme yckopenuit (§34)
IIPOBEJIEM U3 JIIOOOr0 Havasa JIHMHHIO, IPEJICTABJIAONIYIO [0 HAIPABJIEHUIO
¥ BeJNYNHE YCKODEHWE, BbI3bIBAEMOE OJHOU M3 CUJI, & W3 KOHIA 3TOU JIH-
HUU JIPYTYIO, NIPEJICTABJISAIONIYIO YCKOPEHUe, COO0IIaeMoe Ipyroi CUujion, u
T. 1., TPOBOJA JIMHUW JJI KaXKJIOW M3 CHJI, B3ATHIX B JIIOOOM NOPSIKE, TO
JIMHUS, IPOBEJIeHHAs U3 HadaJla K KOHIY ITOC/IeqHell U3 JIMHUN, IpeJcTaBuT
YCKOpeHwue, COOOIIEHHOe COeIMHEHHBIM JIeCTBUEM BCEX CHJI.

Tak kak Ha 9TOi AUArpamMme JIUHUHU, N300PAKAIONINE YCKOPEHUS, TTIPO-
MTOPIUOHABHBI CUJIAM, COOOIIAIONIAM ITH YCKOPEHUS, TO MBI MOXKEM Pac-
CMATPUBATL 3TU JINHUU KaK M300paKeHus: caMux cui. JlmarpaMma, moHu-
MaeMas TaKuM 00Pa30M, MOXKeT ObITh HAa3BaHA Juazpammoti cun, a JINHUS,
MpOBeJIeHHAS W3 HaYaIa K KOHILY Dsija, W300pazxkaer pasrodelicmseyiouyyro
cuAY.

IIpesncraBisieTcss Ba2KHBIM TOT CJIydail, KOTJA Pl IUHUN, H300paKkaio-
IIUX CHJIBbI, OKAHYMUBAETCS B HaYaJje, 00pa3ys 3aMKHyTyio dhurypy. B srom
caydae HeT PaBHOAEUCTBYIOIIEH CHJIbBI U HET HUKAKOrO yCcKopenws. Jleii-
CTBUS CHJI B TOYHOCTU YPABHOBEIIUBAIOTCS, U Mbl IMEEM CJIy4ail paBHOBeE-
cusa. PaccMmorpenne ciydaeB paBHOBeCHS COCTABJAET IPEIMET HAYKH CTa-
TUKU.

Komb ckopo cucrema Cujl TOYHO YPABHOBEIIMBAECTCHA U IKBUBAJICHTHA
OTCYTCTBHIO BCSKOH CHIIBI , TO OYEBHHO, YTO CHJIBI OYIyT TAKXKe ypaB-
HOBEIINBATHCsI, €CJIM OHU OyAyT HeHCTBOBATH TEM K€ CAMBIM 00pPa30M Ha
OO0 JIPYIYI0 MATEPHATBHYIO CHCTEMY , KAKOBA ObI HI ObIIa MACCa ITO#
CHUCTEMBI. ITO U €CTh IPUIUHA TOr0, IOYEMY PACCMOTPEHUE MACC HE BXOIUT
B CTaTUYECKUE UCCJIeIOBAHUA.

54. Tperwuii 3akoH aBuxkenus. Iaxon III. — I[Ipomusodeticmeue
6ce20a PaGHO U MPOMUBONOA0INHCHO deticmeuro, mo ecmsb deticmeus 08Yx
mes Opye Ha Opyaa 6cez0a PasHbl U UMENM NPOMUBONONONHCHBIE HANPABAE-
HUA.

"Hckmogas, OJHAKO, TO, UTO KacaeTcs aedopMaIimii, KOTOPbIe CHCTEMa, CHJI BBI3BIBAET
B JepOPMHUPYEMOM TeJjie B TeX CIydasX, KOI/Ja OHH He AeHCTBYIOT BCE HA OJHY U Ty XKe
TouKy. JIume B TOM ciaydae, eciu Ha 3TH AedopMaiuu He 00paIIaeTCs BHUMAHUS WK
€CJIH TeJI0, Ha KOTOPOe OHM AEeUCTBYIOT, PACCMATPUBAETCA KaK aOCOIOTHO TBEPIO€, MBI
MOXKEM I'OBOPHTH O CTATHYECKOIl IKBHBAJIEHTHOCTU IBYX CHCTEM CHJI.

** e/ Cuutbl He AefiCTBYIOT Ha OfHY U Ty 2Ke TOUKY, TO CUCTEMA JOJI2KHA GbITh TBEPIAs,
nHa4Ye oHA OyaerT uMmu JeOPMHUPOBAHA.
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Ecaun Ha TeNa, MEX Iy KOTOPBIMHU IPOUCXOINT B3AUMO/IEHCTBHE, He Jeii-
CTBYeT HUKaKas JpPyTas CUJa, TO U3MEHEHUs UX OTHOCUTEIBbHBIX KOJUIECTB
JIBUKEHHS, TIPON3BEIEHHbIE B3aNMO/IEICTBIEM, PABHBI U MMEIOT ITPOTHUBO-
TTOJIOZKHBIE HATTPABJICHHUSI.

W3menennsi ckopocreil 060MX TeT TPOUCXOMAT TAaKXKEe B ITPOTHBOIO-
JIOXKHBIX HAIPABJIEHUAX, HO HE PABHBI, 32 UCKJIIOYEHHUEM CJIy4das PaBHBIX
Macc. B 1pyrux ciydasx u3MeHeHusi CKOpOCTH OOPATHO IPOIOPIHOHATBHDI
MaccaM.

55. IeiicTBue U IIPOTUBOIEIiCTBUE IIPEACTABIAIOT PAa3JINYHbIE
TOYKYU 3peHMs Ha HanpsikeHue. Mbl yke nonb3osasuch (§ 37) cinosom
«HAMpsizKeHWe» (stress) st 0O03HAYEHHUST B3AUMOIECHCTBUST MEXKY JIBYMsI
YaCcTSIMU MATepUU. JTO CJIOBO 3aMMCTBOBAHO M3 OOBIJIEHHOTO sI3bIKA, U 00-
JIeYeHO TOYHBIM HAyIHBIM 3HAYEHUEM MOKOWHBIM mpodeccopom Pankurom,
KOTOPOMY MBI O6H38,Hbl MHOTMUMHA APYTUMH IEHHbIMHU HAYYHBIMHW TE€PMHHA~
MHU.

Konp ckopo MBI yCBOWJIM MOHATHE HANPSKEHUs, KAKOBBIM ABJIAETCS
HaTAXKEHUE BEPEBKH HJIN [JaBJECHHWE MEXKJAYy ABYyMA TeJIaMH, U IIPpU3HAJHA
€ro JBONCTBEHHBIH XapaKTep, TAaK KaK OHO BJIMSET HA 00e YaCTH MATEepPUH,
MeXKJ1y KOTOPBIMU OHO JeHCTBYET, TO HETPYJHO BUIETh, UYTO TPETUil 3aKOH
JBUXKEHUS PABHOCUJIEH YTBEPIKIEHUIO, YTO BCE CUJIbI UMEIOT XapaKTep Ha-
NPSAZKEHNsI, YTO HAIPsSXKEHUe CYIIeCTBYeT TOJIbKO MEXKJIYy JBYyMSA YacCTAMU
MaTEpUU U YTO €ro ,JGf/iCTBI/IH Ha 3TH YaCTH MaTepuu (I/IBMepHeMbIe KOJIn-
JeCTBaMU JBU2KEHUA, COO6IJJ,€HHbIMI/I IIOCJIEJHUM 3a JaHHOe BpeMH) PaBHBI
U IIPOTUBOIIOJIOXKHBI.

Hanpsikenne qucieHHO U3MeEPSeTCss CUJION, TTPUJIOKEHHOM K OHON u3
JIBYX yacreil Mmarepun. Paznmuaaem Mexk Ty HaIpsAKeHUEM, KaK HATAKeHUEM,
€CJIu CUJIa, AefiCTBYIomasa Ha KaK/1yl0 4acTh, HaIIpaBJleHa K APYyroi 4acTu,
U HaIpsXKeHueM, KaK JaBJIeHHueM, ecjiu CUja, JIeHCTBYIolad Ha KaxKIylo
4acTh, HAIIPABJIEHA B CTOPOHY, IIPOTUBOIIOIOXKHYIO APYTOit 4acTu.

Ecin cuna nakyioneHa K TOBEPXHOCTH, OTHAEJISIONIE 06e 4acTu Mare-
pUU, TO HANpPSAXKEHUE HEe MOXKET ObITh BBIPAXKEHO HUKAKUMU CJIOBAMU W3
O6I)IKHOB€HHOI‘O A3bIKa, HO JOJIZKHO 6bITb OonpeaesJieHO B TEXHUYEeCKUX Ma-
TeMaTUYeCKUX TepMHUHAX.

Ecian narsokenne Mexay OByMs TeJIAMHU ITPOU3BOLUTCS MPU MOCPEI-
CTBE IIHYPKA, TO HATSKEHUE, COOCTBEHHO TOBOPsI, CYIIECTBYET MEXKJIY JII0-
ObIMU ABYMST YaCTSIMM, HA KOTOPbIE HUTH MOYKHO IPEJCTABUTH cebe pasie-
JIEHHO# BOOOparkaeMbIM Pa3pe30M WJIA TOMEpPeYHbIM cevdeHneMm. Eciu Mbr,
OJIHAKO, IpeHebpekeM BeCOM IIHYPKA, TO KayKIasl 9acTb ero OyJleT B paB-
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HOBECHUM IIOJ, JefiCTBUEM HATSAXKEHUH y ero KOHIOB, TaK YTO HATAXKEHUS B
JIIOOBIX JBYX MOMEPEYHbIX CEYEHUsIX NIHYPKA JOJKHBI ObITH OJIMHAKOBBI.
IIo 3T0#t mpuYMHE MBI YaCTO TOBOPUM O HATSYKEHHH IITHYPKA, KaK IeJI0r0,
HE YKa3bIBas KAKOro-I1ub0 0COOEHHOTO €ro CeYeHHs, a TAKXKE O HATAKEHUN
MEXK/Iy IByMsi TejaaMu 0e3 PacCMOTPEHUS MTPUPOJIBI ITHYPKA, IO KOTOPOMY
repe1aeTcs HaTsKeHue.

56. Ilpursi>keHune u orrajikuBaHue. CylmeCTBYIOT JIpyrue CJy-
4Jay, KOTJa /IBa Tejla, HaXOJAIIuecs Ha PacCTOAHUU, [IO-BUAMMOMY, B3au-
MOJIEHICTBYIOT, XOTsl MBI M HE B COCTOSHHH OTKDBITh KaKOe-HUOYIb IIpOMe-
JKYTOYHOE TeJIO, MOJO00HO ITHYPKY B IPEJIbIAYINEM IpHMepe, dYepe3 KOTO-
poe neiictBue nepenaercd. Hampumep, gBa MarawTa Wid JBa HAIEKTPU-
30BAHHBIX TEJIA, MO-BUIMMOMY, MEHCTBYIOT APYT HA APyTra, OyIydu OTIe-
JIEHBI 3HAYUTE/IbHBIMU PACCTOSHUSAMMY; /IaJIee, 3aMeYeHO HAOJIIOEHUEM, YTO
JIBUKEHNsT HEOECHBIX TeJl UCIBITHIBAIOT BJIMSHUSA, 3aBUCAIINE OT MX OTHO-
CUATEJILHOI'O MTOJIOZKEHNU .

DTO B3aMMOJEHCTBUE MEXKIY OTJAJEHHBIMH TEJAMU HA3BIBAETCS MPH-
TSYKEHUEM, €CJI OHO CTPEMUTCS UX COJM3UTH, U OTTAJTKUBAHUEM, €CJIU OHO
CTPEMUTCH UX OTHAJIUTD.

O 1HAKO BO BCEX CIIyUasiX JeHCTBUE U TIPOTUBOAEHCTBIE MEXK Y TeJIaMU
PaBHBI U TPOTHBOIOJIOKHBI.

57. Tperuii 3aKoH ABU>KEHUS CIPaBEIJUB JJIsd JAeHCTBUS HAa
paccrosauu. Tor dakr, 9TO MATHUT NMPUTATUBAET K cebe Kejie30, ObLI
3aMeveH yrKe IPEeBHUMH, HO UMHU He ObLIO 0OpAIeHO HUKAKOIO BHUMAHUSI
HA CHJIY, C KOTOPOI JKeJie30 MPUTATHBAET MAaruuT. Houtomon ke, oMenias
MArHUT B OJIHOM COCY/IE, & YKeJIe30 B APYIOM U 3aCTaBJjisis 0ba cocyaa Ia-
BaTb IIO0 BOJE TaK, ‘{TO6I)I OHHU COIIPpUKACAJIUCH, IIOKa3aJl Ha OIIbITE, YTO TaK
KaK HU OJWH M3 COCY/JI0B HE 6]31.]'[ B COCTOAHUU JABUT'ATH ﬂpyFOﬁ BMeCTE C
coboit BIiepes, 1Mo BOAE, TO MPUTSKEHHE Kejle3a MAarHUTOM JOJXKHO OBITH
PABHO M MPOTHUBOIIOIOYKHO MPUTSXKEHUIO MATHUTA YKEJIE30M, M KaXKI0€ U3
HUX PABHO JABJIEHUIO MEXK/Iy IBYMs COCYIaMHU.

JlaB 3Ty SKCIIEpUMEHTAJBHYIO HLTIOCTpanuio, Hutomon mepexoaur K
YKa3aHUIO HA CJIEJCTBUE OTPUIAHUS UCTUHHOCTH 3TOr0 3aKoHa. Hampumep,
€CJTH TPUTSKEHNE KAKOU-JIN00 YacThi0 3€MJIM, CKaXKeM, FOPOi, OCTAJIbHOM
YaCcTH 3eMJIH OBbLI0 OBl GOJIBINE WU MEHBINE TPUTSKEHUsT TOPhI OCTATHHON
YaCThIO 3eMJI, TO CyIIECTBOBAJIA ObI OCTATOYHAS CHJIA, NEHCTBYIOIIAS HA
CHUCTEMY 3eMJIH-TOPbI, KaK IeJI0e, KOTOpast 3aCTaBUIA ObI €€ YIAIATHCS CO
BCEe BO3PACTAIOIIEN CKOPOCThIO B OECKOHEYHOM MPOCTPAHCTBE.
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58. JlokasareabcTBo HbIOTOHa He 3KCHEPUMEHTAJIBHO. ITO
IIPOTUBOPEYHT MTEPBOMY 3aKOHY JBUKEHUS, KOTOPBIN yTBEPAKIAET, YTO Te-
JI0O HE M3MEHSET CBOEI0 COCTOsTHUS JIBUXKEHUs, €CJIM HA HEro He JIeficTByeT
enewnas cuaa. Heb3s yTBepKIaTh, 9TO 3TO MPOTUBOPEYUT OIBITY, MO-
TOMY 4YTO IeWCTBHE HEPABEHCTBA MEXKJy IPUTAKEHUAMH 3eMJeid TOpbI U
ropoit 3emyiu ObLIO ObI OJUHAKOBO C JEHCTBHEM CHJIBI, PABHOW DPa3HOCTU
3TUX NPUTSKEHUN U AeHCTBYIONIEH 110 HAIIPABJIEHUIO JINHUU, COeTUHAIOIIEH
LEHTP 3eMJIU C IOpOii.

Ecnu 651 ropa Haxommmach Ha dKBATOPE, TO 3€MJs JOIXKHA ObLIa ObI
BPAIIATHCA OKOJIO OCH, TIAPAJLIETHLHON TOM OCH, OKOJIO KOTOPO#H OHa, ObI Bpa-
IAJIaCh B IPOTUBHOM CJIy4dae, HO He POXO/IAIIei TOYHO Yepe3 HEHTP MaCChl
Bemun” .

Eciu 661 ropa Haxoau/Iach Ha OJHOM U3 TIOJIIOCOB, TO IMOCTOSHHAS CHJIA,
napaJuiesibHas 3eMHOM och, 3actaBusia Obl opbury 3emsu okosio Commia
MeJJIEHHO TIEPEHOCUTHCA K CeBepy WM IOry OT IIJIOCKOCTH, MPOXOAdIeit
yepe3 1eHTp Macchl ConHia.

Eciu 661 ropa HaxoauIach B KAKOM-HUOYIb APYTrOM MECTe 3eMHOM 110~
BEPXHOCTH, TO €€ JIeHCTBHe OBLIO ObI OTYACTH OJHOIO, OTYACTH JIPYTOro
poza.

Hu omun u3 3tux 3¢ddeKToB, eciu OHU HE OYE€Hb BEJIMKU, HE MO ObI
OBbITH OOHAPYKEH HEIOCPEICTBEHHBIMU ACTPOHOMUYECKUMU HAOJIIOIEHNU -
MU, & KOCBEHHBIH METO/I OOHAPYKEHUsT MAJIBIX CHUJI [0 UX JIEHCTBUIO, BbIPA-
KaIIEeMyCd B MEIJIEHHOM U3MEHEHHWH 3JIEMEHTOB Op6I/ITbI IJIaHEeTbI, IIPpea-
nojiaraeT, 9TO U3BECTHa CIPABEAJIMBOCTH 3aKOHa TATOTECHHA. ,Z[OK&BI)IBELTB
3aKOHbBI JIBUYKEHHS [MOCPEICTBOM 3aKOHA TATOTEHHsI OBbLIO ObI OOpaleHu-
eM Hay9HOr'0 MOpsiKa. ITO ObLIO ObI BCe PABHO, YTO JOKA3BIBATH IIPABUIIO
CJIOYKEHUST YUCeJT [TOCPEACTBOM MudHepeHIraIbHOr0 NCUUCIEHUS .

Hesb3st mosroMy paccmarpuBaTh HbIOTOHOBO PACCYKICHHE KAK CChLII-
Ky Ha ONBbIT U HAOJIIOJIEHNE, HO, CKOPEE, KAK BBIBOJ, TPETHEro 3aKOHA [IBH-
2KEeHUs U3 MEePBOTO.

*STO II0OTOMY, 9TO TaKafd OCTATOYHAsA CHJIA Bpalla/acChb 6])1 BMeCTe C CyTOYHBIM JBU-
>xkerueM 3emuu. Ecnmu F' ecTdb 3Ta cuna, £/ — Macca 3eMiH, a w — ee YIVIOBasg CKOPOCTb,
TO U3MEHEHHAsI OCh BPAIEHUS IIPOXOAHUJIA Obl HA TAKOM PACCTOAHUU R OT meHTpa Macchl,
uyro F = FEw?R.

B cieayromem npeonoKeHnn HaIpaBIeHne OCTATOYHON CHIIBI IOCTOSIHHO, & TaK KaK
Bemnsa yaep:xKuBaercs B opoure BOKpYr CONMHIA CUIOW TATOTEHHS, TO 9Ta CUJIA IIepea-
€TCsI COJTHEYHOW CHUCTeMe, KaK IIeJIOMYy, K KOTODOH, CJIe[JOBATEJIbHO, & HE K OJHOH JIMIIb
Bemie, u CIeayeT IPUMEHUTH 3aKJIIOYUTE]bHOE IIOJIoXKeHue § 57.



I'JIABA 4
O cBoiicTBax IIEHTPa MaCChIl MaTepI/IaJIbHoﬁ
CUCTEMBI

59. Ompegenenne BeKTOpa-Macchl. Mbl BUIEIM, 9TO BEKTOD
MPEJICTABJISET OMEPAIMI0 MEPEHECEHUsT YePTAIIEeH TOYKH U3 JAHHOIO Ha-
Jajia B JAHHYI TOYKY.

OnpeenuM 6ekmop-maccy, Kak ONEepPAaIUi0 epeHeCeHnsl TaHHONH Mac-
ChbI M3 JJAHHOTO HAYaJja B NaHHYI0 TOUKy. Hampasienue BeKTOpa-Macchl Ta-
KOBO K€, KAK ¥ HAIPaBJIEHUE BEKTOPA TOW MACCHI, HO €r0 BEJIMYUHA €CTh
IIPOM3BE/ICHIe MACChI HA BEKTOP 310l Macchl. Tax, ecimm OA ectb BeKTOD
maccel A, T0 BekTop-macca ects OA - A.

60. IlenTp macchl AByx 4yactui. Eciu A u B — jaBe macchl, u
ecim B3aTh Touky C Ha mpamoil junun AB tak, uro6er BC orHOCHIOCH
k C'A kak A k b, To BekTOp-Macca mMaccel A 4+ B, nomernennoii B touke C,
paBeH cymMMe BekTopos-Macce dactun, A u B. 1160

OA4.A+0B-B — (OC+CA)A+(OC+TB)B — OC(A+B)+CA-A+TB-B.

Ho Bekropsr-maccot CA - A u CB - B paBHbI 1
IIPOTUBOIIOJIOXKHBI, TAK YTO A

OA-A+OB-B=O0C(A+ B), C

1.e. C ecrb Takasi TOYKA, U9TO €CJIM OBl MACChl YACTHUI]
A u B 6bun cocpenorodenbl B Touke C, TO X BeK-
Top-Macca u3 Jjroboro Hadasa O ObLT ObI TOT XKe ca-
MBI, Kak eciau Obl Macchl A U B HaXOIWIUCh B WX
JeRCTBATENBbHBIX ToIoKeHusX. Touka C Ha3bIBAETCSH Puc. 7
yenmpom macco, dactun, A u B.

61. ITeuTp macchl cucteMbl. KEciu cucreMa COCTOUT U3 HECKOJIb-
KUX YaCTHIL, TO MBI MOKEM OIIPEIEJIUTh CHAYAJIA IIEHTP MACCHI JIIOOBIX ABYX
YACTHIL ¥ 3aMEHUTH ITHU JBE YACTHUIIBI YaCTUIeN, pABHOI UX CyMMe U ITIOMe-
IIEHHOU B MX IEHTPE MAaCChl. 3aT€M MbI MOXKEM OIPEIE/IUTh EHTDP MAaCChI
3TON YaCTUIIBl BMECTE C TpeTbeill JacTUulleil CUCTeMbl U MOMECTUTH B ITOU
TOYKe CYMMYy MAacC Tpex 4YacCTHUll U T. . JI0 TeX II0P, II0Ka He HaljgeM IeHTD
MAacCChI BCell CUCTEMBI.
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BekTop-Macca, mpoBeieHHbIH 13 JII0O0T0 HavYaa K Macce, paBHOM Mac-
ce BCeil CHUCTEeMbI U MOMEIEHHOM B IEHTPE MAaCChl CUCTEMbI, PABEH CyMMe
BEKTOPOB-MACC, TPOBEJIEHHBIX U3 TOTO K€ HAadaaa KO BCEM YaCTUIAM CH-
CTEMDBI.

13 nokazarenncrsa § 60 ciemyer, 9T0 TOYKA, HAMIEHHAS JAHHBIM 3/1€Ch
MMOCTPOEHUEM, ITOMY YCJIOBHIO YIOBJEeTBOpsieT. VI3 camMoro ycjaoBusi siCHO,
YTO €My MOXKET Y/IOBJIETBOPSATH TOJBKO OfHAa TOUKa. [loaToMy mocrpoenue
JIOJIZKHO NPUBOJIATH K OJJMHAKOBOMY PE3yJIbTATy OTHOCHTETHHO MTOJIOXKEHWS
IIEHTPa MaCChI, B KAKOM OBbI MBI TIOPAIKE HU OPaJI IaCTUIBI CHCTEMBI.

Ciie1oBaTeIbHO, IIEHTD MACChI €CTh ONPEJIEJIEHHAs TOUYKa HA Jrarpam-
Me KOHurypanun cucrembl. [IpunuchiBas pa3judHbBIM TOYKAM HA [IHAa-
rpaMMax fepeMeIrennsi, CKOPOCTH, U3MEHEHHsI CKOPDOCTU U yCKOPEHHST Mac-
CBI T€JI, KOTOPBIM OHU COOTBETCTBYIOT, Mbl MOYKEM HANTH HA KAXKION M3 ITUX
AuarpaMm TOYKY, COOTBETCTBYIOINYIO HEHTPY MaCChl U ITOKA3bIBAIOIIYIO I1€-
peMelreHre, CKOpOCTh, M3MEHEeHNEe CKOPOCTH WJIH YCKOPEHUE IEHTPA MACCHI.

62. BekTop KoJmMYecTBa IBUXKEHHUHA, KakK
ObicTpOoTa WM3MeHeHUs BeKTopa-macchl. Eciu
TOYKH 0, G, b, ¢ HA JUarpaMMe CKOpOCTeil cooTBeT-
cTByIoT ckopoctsam Hadasa O u ten A, B u C u eciin
TOYKA P €CTh HEHTP MacC A U B, MOMEIIEeHHBIX B TOU-
Kax a u b, a ¢ ecTb neHTp Macchl A + B, noMemeHHoii
B p, u Maccel C, TIOMEINEHHOH B ¢, TO ¢ OyAer neHTp

Puc. 8 Maccel cucreMbl Tel A, B u C, IOMEIIEHHBIX, COOT-
BETCTBEHHO, B TOYKaX @, b U .

Ckopoctb Tena A orHOCHTETHHO () YKA3BIBAETCS BEKTOPOM 0G, & CKO-
pocts Ter B u C' — BekTOpaMu ob u OC; 0P €CTh CKOPOCTD HEHTPa MACChI
tes1 A u B, a 0§ — ckopocThb nenTpa mMacehl Teii A, B u C' oTHOCUTEIBHO
navasa O.

Komuuectso npmkennst tena A orrocuTesibHO O €CTh MPOU3BEICHUE
CKOPOCTH Ha, MacCy, Win 0G- A, T. €. TO, ITO MbI HA3BAJIN Y3Ke BEKTOPOM-MaC-
COii, IPOBEJEHHBIM 13 TOYKH 0 K Macce A, momeniernoit B a. [logobuo sTomy
KOJIMYECTBO JIBUXKEHMsI BCSKOIO JIPYTOTO TEJIA €CTh BEKTOP-MACCa, MPOBe-
JEeHHbIA U3 Ha4daJa 0 K TOH TOYKe Ha JuarpaMmMe CKOPOCTell, KoTopasd CO-
OTBETCTBYET 9TOMY TEJy, & KOJUYIECTBO JIBUKEHMS MACChI CUCTEMBI, COCPe-
JIOTOYEHHOHN B IEHTPE MACC, €CTh BEKTOP-MACCa, IIPOBEJEHHBIN U3 HaYAJa O
K TIOJIHOM Macce, IOMEIIeHHOH’ B q.

Tak Kax, cjeI0BaTeJbHO, BEKTOP-MACCa HA, JuarpaMme CKOpOCTeil ecThb
TO, YTO MBI YK€ ONPEJEJINJIN KaK BEKTOP KOJIMYECTBA JIBUKEHUS, MBI MO-
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JKeM U3JI0KUTh JoKa3aHHOe B § 61 CBOMCTBO cieayiommM oOpa3oM: KOJIH-
4eCTBO JBUXKEHUsI MACChl, PABHON Macce BCeil CHUCTeMBbI, ABUXKYIIEHUCs CO
CKOPOCTBIO IIEHTPA MaCChl CUCTEMBI, PABHO 110 BeJIMYUHE U [1apaJjljIeJIbHO 110
HaIllpaBJEHUIO CYMMe€ KOJIUYIECTB ABUZKEHNA BCEX YaCTHUILL CUCTEMDBI.

63. Biansinme BHeNIHNX CHJI Ha JBUXKe-

HUe IeHTpa Maccbl. TOYHO TakuM ke oOpa- « yij
30M, Ha JAMarpaMMe IOJHBIX YCKOpeHuil (T.e. u3-

MEHEeHHMI CKOPOCTH) BEKTOPHI Wa, w3 | T. 1., Ipo- &
BeJIEHHbIE W3 HAYAaJa, MPEJCTABJISIOT U3MEHEHUe

cKkopocTu Ten A, B ¥ T.. B Te4eHHe M3BECTHOrO @ 4
npoMexkyTKa BpeMmenu. COOTBETCTBYIONINE BEKTO-
phI-Macehl Wa - A, wf - B ¥ T. 1. IPEICTABIAIOT CO-
OTBETCTBYIOIEe U3MEHEHUE KOJUIECTBA, [IBUKEHUS UJIH, 10 BTOPOMY 3aKO-
HY JBUYKEHUsI, UMITYJIbCHI CUJI, AEHCTBYIONIMX HA TU TEJA B TEUEHHE ITOrO
MIPOMEKYTKA BpeMeHU. Kciin 3¢ eCTh 1EHTP MACChl CUHCTEMBI, TO W €CTh U3-
MEHEHHE ero CKOPOCTH B TeUeHHe IPOMeKyTKa, wiz(A+ B+C') ectb Komde-
CTBO JIBUIKEHUSI, COOOIIEHHOE Macce, COCPEJOTOYEHHON B IIEHTPE TAKECTH.
Orcioga o § 61 u3MeHeHne KOJIMYIECTBA JBUYKEHUs BOOOparkaeMoil MacChl,
paBHOIT Macce BCe#l CUCTEMBI U COCPEJOTOYEHHON B IIEHTPE MAacCChl, PABHO
CyMMe M3MEHEHUH KOJMYECTB JBUKEHUs BCEX PA3JIUIHBIX TEJl CUCTEMBI.

B cuny BTOpOro 3akoHa ABUKEHUS MbI MOYKEM H3JIOKHUTH ITOT PE3yib-
TaT B CIeIyolei gpopme:

Biusinue cui, neficTBYIOMUX HA PA3JUIHBIE TEJIa CUCTEMBI, B CMBICIIE
U3MEHEHUs IBUKEHUS [EHTPA MACChI CUCTEMbI, TAKOBO K€, KaK €CJid Obl
BCE 3TH CHJIbI OBLIHM IPUJIOXKEHbI K MacCe, PABHON IOJHOI Macce CUCTEeMbI
U COBIIQIAOIIEH C ee IEHTPOM MAaCChI.

Puc. 9

64. /IBu>keHHWe IeHTPa MacChl CHCTeMBblI He 3aBHUCHUT OT B3amu-
MoOeHCcTBUA MeXK/JIy ee dacTtaMmu. L6o eciu cyriecTByer B3anMozieii-
crBue Mex Iy dactaMu A u B cucrembl, To neiictBue A Ha B, 110 Tperbemy
3aKOHY IBUXKEHHSI, BCEIa PABHO U IIPOTHUBOIIOJIOXKHO IIPOTUBOAEHCTBUI0 B
na A. KonuuecTBo nBuzkeHusi, cooOieHHoe 4actu B neiicrBueM A B Te-
JeHHe KaKOro-jaubo MpOMEKyTKa, PABHO U IPOTHBOIOJIOKHO KOJIUIECTBY
JIBUZKEHUSI, COODIIEHHOMY 4YacTh A mporuBojeiicrBueM B B TedeHHWE TOrO
JKe MIPOMEKYTKa, U, CIeIOBaTe/IbHO, HAa IBUXKEHHE IeHTpa Macc A u B ux
B3aUMO/IEHCTBUE HE BJIUSIET.

MbI MOXKEM HPUMEHHTH pPE3yJIbTaT HIPEeIbIyIero naparpada u cka-
3aTh, YTO TaK KakK CHUJIbI, JeficTByiomue Ha A u B ¥ BO3HUKAIOIINE U3 WX
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B3aUMO/IefICTBUSA, PABHBI U IPOTUBOIIOJIOXKHBI, ! TaK KaK BJIUAHNE ITUX CUJI
Ha JIBU2KEHHE [EHTPA MACChl CHCTEMbl TAKOBO K€, KaK ecjii Obl OHM ObLIN
IIPUJIOXKEHBI K YaCTHUIE, Macca KOTOPOHM paBHa IIOJHON Macce CUCTEeMBI, a
JeficTBUE ABYX CHUJI, PABHBIX U IPOTUBOIIOJIOXKHBIX APYT JAPYIY, €CTh HYJb,
TO JABUIKEHUE LIEHTPA MAaCChl HE MCIBITAET U3MEHEHUS.

65. IlepBblii 1 BTOPOii 3aKOHBI JIBUXKEHUS. JTO OYEHb BAYKHBIM
pesyabrar. OH aeT HaM BO3MOXKHOCTD CJIIATh O0JIee TOYHBIM H3JI0XKEHHNEe
MEPBOTO U BTOPOr'O 3aKOHOB JIBUXKEHWS, ONPEIEsisi, YTO IO/ CKOPOCTHIO
TeJIa Pa3yMeeTcss CKOPOCTH €ro IMEHTPA MacChl. Tei0 MO2KeT BPaIlaThC WA
COCTOSATD U3 9acTeil v ObITH CIIOCOOHO K M3MEHEHUIO KOH(MUTYPAIUH, TAK 9TO
JIBUKEHVE PA3HBIX YacTell MOXKET ObITh PA3JIMYHO, HO Mbl MOXKEM BCE JKe
YTBEPIKIAThH CIIPABEIIMBOCTD 3aKOHOB JIBHXKEHUS B CJedyIolei ¢popme:

Baxon 1. — LlenTp Macc cucTeMbl IPOJIOJIZKAECT COXPAHSATH CBOE COCTO-
sTHUE TIOKOsI MJIM PABHOMEPHOI'O JIBUKEHUSI TI0 MPSIMOM JIMHUHU, TIOKA €ro He
3aCTaBAT U3MEHUTH ITO COCTOSTHUE CHUJIBI, AEHCTBYIOIINE HA CUCTEMY W3BHE.

3axon II. — VI3MeHEHNe KOIMYECTBA JABHIKEHHUsI CHCTEMBI B TEUCHHE
JII060T0 TPOMEXKYTKA BPEMEHU U3MEPSIeTCS CyMMON HMITYJIbCOB BHEITHUX
CHJI B T€YEHHUE ITOTO MPOMEKYTKA.

66. Cmocob paccMoTpeHud cucteM MoJiekyJsi. Eciau cucrema co-
CTOWT U3 YaCTe, CTOIb MAJIbIX, YTO Mbl UX HE MOXKEM HAOJIOIATh, W JIBUKE-
HUsI KOTOPBIX TaK OBICTPHI U TAK U3MEHUYUBBI, UYTO JayKe eCJIi ObI Mbl MOTJIN
uxX HAOJIOJATH, TO HE MOIJVIM ObI UX ONMUCATH, Mbl TEM HE MEHEe B COCTOSTHUU
paccMaTpUBATH JBUKEHUE [IEHTPA MACChl CUCTEMbI, HOO BHYTPEHHUE CHJIBI,
BBI3BIBAIOIINE M3MEHYUBOCTD JBU2KEHUs YaCTe, HE BJIMAIOT HA JIBUYKEHUE
LEHTPA.

67. BBeJeHMEM MOHATHS O Macce MbI [IEPEXOJUM OT BEKTOPOB
TOYEK, epeMelleHnl TOUYeK, CKOpOocTell, MX U3MEHEHU U yCKope-
HUIl K BEeKTOpaM-MaccaM, MaccaM-IepeMeleHnusiM, KOJINIeCcTBam
JBUXKEHWs, UMITYJIbCaM W ABUXKYIIUM cuyiaM. Ha auarpamme ycko-
penus (puc. 9, § 63) BeKTOPSI W@, W0 U T. 1., IPOBEJICHHBIC K3 HAYAIA, 1300-
paskalT ycKopeHusi Tei A, B w T. /1. B JaHHBII MOMEHT, TI0 OTHOIIEHUIO K
yckopenuto Hagasa O.

COOTBETCTBYIONIIE BEKTOPLI-MACCH Wa - A, w3 - B 1 T. 1. 1306pasKaior
CUJIBI, JeficTByIolIre Ha Tesia A, B u T. 1.

*

B HacTrosimeMm npeioXKeHuu NOAPA3yMEBAETCs KOJUYECTBO IIOCTYNATEJIBHOTO [[BU-
JKEHHS, OTJIMIHOE OT KOJIMYEeCTBA BpamareabHoro asumxkenusa. Cp. § 69. B pacmmpernnom
CMBICJIE 3aKOH roxurcd Ay oboux Bmecre. Cp. § 70.
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Muoraa MbI rOBOPUM O HECKOJIBKUX CHIIAX, JEHCTBYIONINX HA TEJIO, ECIIH
JIefCTBYIONIAs HA TEJIO0 CUJIa BOZHUKAET N3 HECKOJIbKUX PA3JIMYHbIX IPUYHH,
TaK 4YTO €CTECTBEHHO PACCMATPUBATH B OTJEIBHOCTH YACTH CHUJIBI, BO3HUKA~
omuye BCIEACTBUE 9TUX PA3JIUYIHBIX ITPHUYIHH. ECJII/I 2K€ MBI paCCMaTpuBacM
CHJIy HE C TOYKHW 3PEHUs €€ MPUIWH, HO 110 OTHOIIEHUIO K ee 3 dexTy, co-
CTOAIIEMY B W3MEHEHUU IBUXKEHUS Teja, TO MbI TOBOPHUM HE O CUJAX, a
0 cujie, JefCTBYIOIIEl Ha TEeJI0, W CHUJIa 9Ta MU3MepsieTcst OBICTPOTON U3Me-
HEHUs KOJIMYECTBA JBVKEHUs Tesla U M300pakaeTcs BEKTOPOM-MAacCCON Ha
JMarpaMMe yCKOPEHHs .

Taxum 06pa3oM, MbI UMEEM PsiJ PA3JIMIHOTO POIA BEKTOPOB-MACC, CO-
OTBETCTBYIOHIUX DAY YK€ PACCMOTPEHHbLIX HAMU BEKTOPOB.

Bo-1epBbIX, MBI ©MeEeM CHCTEMY BEKTOPOB-MACC C OOIUM HAYAJIOM, HA
KOTODPBIE MOXKEM CMOTPeTh, KaK Ha CIOCO0 M300parKeHUst PaCIpe/IeIeHnst
MaCChl B MATEPUAJIBHON CHCTEME TIOJ00HO TOMY, KAK COOTBETCTBYIOIIAS CH-
CTeMa, BEKTOPOB M300PakaeT reOMETPUYIECKYI0 KOH(MUTYPAIUIO CUCTEMBI.

Bo-BTOpBIX, CpaBHUBas pacupeiesieHne MacChl B [IBA PA3JIUIHBIX MO-
MEHTa BPEMEHU, MBI II0JIy4aeM CUCTEeMY BEKTOPOB-MaCC IepeMeIleHU .

BricTpora MacchI-iepeMertenst eCTh KOJUIEeCTBO JABUKEHUs, TIOI00HO
TOMY, KaK OBICTPOTA MEePEeMeNIeHusl eCTh CKOPOCTb.

3Mmenenue KoMu4IecTBa ABUKEHUS 32 HEKOTOPOE BPeMs €CTh UMITYJIbC,
YTO COOTBETCTBYET U3MEHEHUIO CKOPOCTH.

BbICTpOTa U3MEHEHUA KOJIUYeCTBa JABUZKEHUA €CTbhb JABUXKYIlad CHJIA,
KakK ObICTPOTA M3MEHEHUsI CKOPOCTH €CTh YCKOPEHUE.

"T0 paznuume yAAYHO BHIPAYKAETCS TEPMUHAMH NPUAONHCEHHVIE CUAbL U IPPermue-
HbLE (0eﬂmem>mne) cuavt. s OTIeIbHOM YaCTUIBI 9TH JBE CUCTEMBI CHJI CTATHYECKH
9KBUBAJIEHTHBI. [109TOMY 4151 BCAKOTO Tesa, KOTOPOEe MOXKHO PAaCCMATPHBATL KaK CHCTe-
My 49aCTHl, YAEP2KHUBAEMbIX BMECTE UX B3a,I/IMO,ZLeI>'ICTBI/I$[MI/I, JOJIZKHO OBITH ClipaBeaJIuBO
TO ke CaMoOe€ id UX COBOKYIITHOCTH, €CJIU UX B3aPIMO,E[‘:‘I>'ICTBPIﬂ TaK>Ke BKJIIOYEHbI B YHC-
JIO TIIPUJIO?KEHHBIX CHJI. Ho stu BHYTPEHHHE CHJIbI JOJI2KHBI MMEThb B KaKJOM Cily4ae
KaK pa3 TaKHe BeJUYMHBI, 4TOObI OHU CTATUYECKH B3aUMHO YPaBHOBEIIMBAJIUCH, OO, B
IIPOTUBHOM CJjIy4ae, 9aCTHU TeJia IOJIYyYIUJIn OBl HEIIPEPBIBHO YyCKOPEHHOE ABU2KEHUE, 1a-
2Ke B TOM CjIy4ae, €C/ii OHO H30JIUPOBAHO OT BCEX BHEIITHUX BJIASHUM. CJ’IeILOBaTe.J'IbHO,
€CJIM UCKJIIOYUTHh U3 PAaCCMOTPEHHA BHYTPEHHHUE CHJIbI, TO CHJIbI, IIPUJIO2KEHHbIE HU3BHE,
CTATUYECKN SKBHBAJEHTHBI, NOCKOALKY JeA0 KGCAeMCA Tesla JAHHOrO THIa, 3(hheKTHB-
HBIM CUJIaM, YCKOPAIOMUAM YaCTULBI WJIH JIEMEHTHlI MACChbl 3TOr'0 TeJia. 910 — HAYAJIO
0’Anambepa; XOTsI OHO M 3aKJIIOYAETCs B HBIOTOHOBOH cxeme, OyAydd IPELyCMOTPEHO
TPeTbUM 3aKOHOM, HO ero Oosiee sicHas (pOpMyIHPOBKA, JaHHAas B 1743 romy, mpuse-
Ja K GOJIBIIOMY YNIPOIEHWIO B PACCMOTPEHMH 3aIllyTaHHBIX JAMHAMHYECKHUX BOIPOCOB
IyreM CBeJeHUdA UX K 3aJadaM CTATHKHU, IIPUMEP Yero IpeacraB/ideT INPUHA/AJIeXKallee
0’Anambepy nucciaenoBaHue KojebaHusI 3eMHOM OCH, BBI3BIBAIOIIETO IIPEBAPEHIE DABHO-
JIEHCTBUM.
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68. Ompenesienme macchl-IUromaau. KEciu MarepuajbHas da-
CTHUIIA JIBU2KETCS OT OJHOIN TOYKH K JIpYTOM, TO Y/JIBOEHHAS IO/, ONHU-
CaHHas BEKTOPOM YaCTHUIIbI, IOMHOXKEHHAs Ha MacCy YaCTUIIbI, HA3bIBAETCS
MaCCOU-TIIOMAIBIO TIePEMEIIeHsT JYaCTUIIbI OTHOCUTEJILHO HadaJja, U3 KO-
TOPOT'O TIPOBEIEH BEKTOP.

Ecnu niomans ymemniaercs B OHOM TJIOCKOCTH, TO HAINIPABJIEHUE MaC-
CBI-TLJIONIAIM HOPMAJBHO K 3TOM TIJIOCKOCTH M MPOBEIEHO TAKUM 00Pa3oM,
9TO €CJIM CMOTPETH IO TOJIOKUTEIHHOMY HAIPABJIEHUIO HOPMAJIA, TO JIBU-
KEHHE 9aCTHUIIbI BOprF HAYaJbHON TOYKHU KazKeTcd IPOUCXOOAIIUM II0 Ha-
IPaBJICHUIO ABU2KCHU A JaCOBOM CTpeJIKI/I*.

Eciu miomaabs He yMmermaercs B OJHON MJIOCKOCTH, TO TPAGKTOPHUs Ja-
CTHIIBI JIOJI2KHA OBITH pa3esieHa Ha 9aCTH, CTOJb MAaJible, YTO KaXKIas U3
HUX KarKeTCs COBIIQIAIONIEH ¢ TpAMON JIMHUEN, M MaCChI-IIJIOIIA/ iU, COOTBET-
CTByIOHLI/Ie 9TUM YaCTAM, JOJIZKHBI 6bITb CJIOZKEHbBI 110 Hpa,BI/IJIy CJI02KeHuda
BEKTOPOB.

69. MoMeHT KoJudecTBa ABMXKEHHUs'. DBLICTpoTa nH3MeHeHHs

MAaCCBI-IJIOIAAN €CTh YJBOEHHOE IIPOU3BEJICHUE MACChl YACTHUIBI HA IIJIO-
I3/1b TPEYTOJbHUKA, BEPIINHA KOTOPOr0 HAXOJUTCA B HaYaJIe, & OCHOBAHUE
€CTh CKOPOCTb YaCTHIIbl, U3MepsAeMas BA0JIb JIMHUU, IPOXO/Idleil yepes3 ya-
CTHILY TTO HAIIPABJIEHUIO ee IBrKeHus. Hampasienue 310 MaCChI-TIIONIAIH
YKa3bIBaeTCs HOPMAJIbIO, IIPOBEJIEHHON COIVIACHO JAHHOMY BBbIIIE IIPABUILY.

BricTpora m3meHeHMS MACCHI-TIJIONIAINA YACTUILLI HA3BIBAETCSA MOMEH-
TOM KOJINYECTBA JBUKEHH S YACTUIIBI OKOJIO Ha4YaJIa, CyMMa K€ 3TUX MOMEH-
TOB BCEX YaCTHUIl HA3bIBAETCA MOMEHTOM KOJMYECTBA JBUKEHUS CUCTEMBI
OKOJIO HavaJa.

MowmeHT KoM4ecTBa JBUKEHUsT MATEPUATbHON CUCTEMbl OTHOCUTE b~
HO TOYKM €CThb, CJI€JIOBATEJIbHO, BEJIMYUHA, UMEIOIAs KaK OIpeHesIeHHOEe
HAIIpaBJICHUE, TAK U OIPEJICJCHHBIN pa3Mep.

OnpenesieHre MOMEHTA KOJIMYECTBA JBUYKEHUST YACTHUIBI OKOJIO TOUKU
MO2KET OBITH JIAHO HECKOIHKO HHAYE, KAK IPOU3BE/IEHNE KOJUIECTBA ABUKE-
HUS YaCTHUIbI OTHOCUTEJBHO 3TOI TOYKU Ha MEePIEeHIUKYJIAD, ONyIeHHbIN
73 9TOU TOYKM Ha HAIIPABJICHUE NBUKEHUS YaCTHUIBI B ITOT MOMEHT BpeMe-
HH.

*EC.HI/I OJIL30BATHCA abOCOTIOTHBIMA TepMUHAMU, ABUKEHUE BOKPYT IJIOLIAAU IIPOUC-
XOAUT II0 HAIIPABJIEHHUIO IIPABOBPAIAIONIEr0 BUHTOBOI'O JABU2KEHUA, B KOTOPOM IIOCTyIIa-
TeJBHOE TIePeMeIeHre TPOUCXOUT BIONH HOPMAJTH TI0 e TIOJIOMKUTETBHOMY HaIpaBJIe-
HHIO.

1V Maxkcpemma: angular momentum. — H. A.
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70. MoMeHT cHJIbI OKOJIO TOYKH. DBhICTpOTa BO3pACTAHUS MOMEH-
Ta KOJIUYeCTBA JIBUKEHUS YaCTUIIbI €CTh IPOU3BE/IEHNE YCKOPEHUS YaCTUIIbI
Ha ee MacCy U Ha NepHeHIUuKYyJdap, ONYIIEHHbI 13 HadaJja Ha JIMHUIO, IPO-
XOOAIYIO Yepe3 YaCTHUILy IO HAIIPABJICHUIO YCKOPEHUdA; OPYTUMU CJIOBAMHU,
NIPOU3BeJeHNE JBVKYIIEH CUJIbl, JeHCTBYIOMEN HA JaCTUIly, Ha IepIeHIu-
KyJsp, ONYILIEHHbIN U3 HaJYaja Ha JUHUIO JeHCTBUA 9TONH CHUJIBI.

IIpousBeienre Cuibl Ha MEPIEHIUKYJISP, OMYIIEHHBIM W3 Hadaja Ha
JINHWIO ee JIeMCTBUsl, HA3BIBAETCS MOMEHMOM CUAbL OKOAO HAYAAM. DTOT
MOMEHT €CTb BEKTOD, NPOBEJEHHBII IePIeHINKYJIAPHO IIJIOCKOCTH, IIPOXO-
JAIIel 9epes3 CAly U Ha9aJIlo U 110 TAKOMY HAIIPABJIEHUIO, YTO €CJIM CMOTPETh
BJIOJIb 3TOW JIMHUAM IO HAIPABJEHUIO, IO KOTOPOMY OHA IIPOBEJEHa, TO CHU-
Jla CTPEMUTCS ABUTATH YACTUILy BOKPYT HAYaJIa MO HAIIPABJIEHUIO YaCOBOU
CTPEJIKH.

Orcrofa cieyer, 9To OBICTPOTA U3MEHEHUsI MOMEHTA, KOJIMIeCTBa, JBH-
ZKEHNs 9aCTUALBI OKOJIO HAYaJ1a U3MEPAETCA MOMEHTOM OKOJIO TOH K€ TOYKH
CUJIbL, JEUCTBYIOIIEH HA YaCTUILLY.

BricTpora n3meHeHuss MOMEHTa, KOJUYIECTBA, [IBUKEHUST MATEPUATBLHOMN
CHCTEMBI OKOJIO HAYaJIa M3MEPsieTCs MOJO0OHBIM Ke 00pa3oM reoMeTpude-
CKOIf CyMMO# MOMEHTOB CWJI, JEACTBYIOIINX HA YACTHUIIbI 9TOU CUCTEMBI.

71. CoxpaHeHue MOMeHTa KOoJHMYeCTBa ABUXKeHuUdA. Paccmor-
puM Tenepb JroOble JBe YacTUibl cucteMbl. Cuiibl, TeHCTBYIOIMINE HA STU
JB€ YaCTUIBl 1 BO3HUKAIOIINE U3 UX B3aUMOAEHCTBUS, PABHbBI, TPOTUBOIO-
JIOXKHBI ¥ JIECTBYIOT IO OIHOM U TOI ke npsimoit auaun. OTcIoma cieayer,
YTO MOMEHTBI ITUX CHJI OKOJIO JIIOOOH TOYKM, KAK HAYaJa, PABHBI, IIPOTH-
BOIIOJIOXKHBI M PACIIOJIOKEHBI HA OIHONW U TOMW Ke NpAMON. 3HAYUT, CyMMa
9TUX MOMEHTOB eCTh HyJib. [I0700HBIM ke 06pa30M B3aMMOIEHCTBUAE MEXK-
Oy BCAKOM ApYTo#l mapoil 4acTHI[ CUCTEMBbI COCTOUT U3 IABYX CHJI, CyMMa
MOMEHTOB KOTOPBIX €CTh HYJIb.

Urak, B3auMOAefCTBUE MEXKIY TEJaMU MaTEPUAJIHHON CUCTEMBI HE
BJINAET Ha reOMeTPUIeCKYy0 CyMMY MOMEHTOB CHJI. HO3TOMy €INHCTBEHHbIE
CHUJIBbI, KOTOPBIE HYZKHO PAaCCMaTPUBATh IIPU OIPEJIJIeHUNA INeOMeTPUIeCKOi
CYMMBI MOMEHTOB, 3TO CHJIbI BHEIIIHHNE 10 OTHOIIEHUIO K CHUCTEME, TO €CTh
CHJIBI, JeACTBYIOIINE MEXKIY BCEeil CHCTeMOI MIu KaKOH-1ub0 4acThio ee u
TeJIaMU, He BKJIIOYEHHBIMU B CUCTEMY.

CrenoBaresibHO, OBICTPOTa M3MEHEHUs MOMEHTA, KOJUYECTBA, JIBUYKE-
HHsA CHUCTEMBbI U3MepAeTCsA FeOMeTpI/I‘{eCKOﬁ CyMMOﬁ MOMEHTOB BHEUIHUX
CUJI, JEHACTBYIOIINX HA CUCTEMY.
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Ecnun nanpaBjienns BceX BHEIIHUX CHJI IIPOXO/IAT Y€pe3 HAYaJ0, TO UX
MOMEHTBI PABHBI HYJIIO 1 MOMEHT KOJIMYECTBA IBUKEHWsT CUCTEMbI OCTAHET-
CsT TIOCTOSTHHBIM.

Ecaun nranera onucbiBaeT OpoUTy OKOJIO COJIHIA, TO HAIIPABJIEHNE B3a-
MMOZEHCTBUsT MEXK/Iy ODOMMH TeJIAMHU IPOXOIUT 4Yepe3 X OOIuil meHTp
Macc. 3HAUYUT, MOMEHT KOJIMYeCTBA JBUKEHUsI KarXK/I0r0 TeJjia OKOJIO UX 00-
II[Ero MEeHTPA MACC OCTAETCS MMOCTOSTHHBIM, MMOKA PACCMATPUBAIOTCH TOJIBKO
9THU J[BA TEJIA, XOTsI HA HEr0 MOXKET BJUATH JeficTBue apyrux mianer. Ou-
HAKO 7K€, €CJIM MbI BKJIOYNM B CHCTEMY BCE ILIAHETHI, TO T€OMETPUIECKA
CyMMa MOMEHTOB UX KOJMYECTB JIBUXKEHHS OKOJIO X ODIIEro IMeHTPa Macc
Oy 1eT OCTABATHCS IOCTOSHHOI , KAKOBbI ObI HI ObLIN UX B3aXMOLEHCTBH,
[IPU YCJIOBUH, YTO HUKAKAS CUJIA, MCXOJSIIAs U3 TeJ, BHENIHUX IO OTHO-
IIIEHUIO K COJIHEYHOM cucTeMe, He JeCTBYeT HEeOIWHAKOBBIM 00Opa30M Ha
Pa3/IMYHbBIE YJIEHBI STON CUCTEMBI.

*To ecTb IVIOCKOCTH IOJHONO MOMEHTA KOIMYECTBA JABUYKCHHS COJHEUHOM CHCTEMBI
COXPAHSAET HEU3MEHHOE HAIPABJIEHUE B IPOCTPAHCTBE.

I110cKOCTD 9TOTO PE3yILTHPYIOUEr0 MOMEHTA, HA3BAHHAA JIanaacom «Heu3MeHseMOi
IJIOCKOCTBHIO», UMEET OCHOBHOE 3HAUEHUE JIJIs1 ONPE/e/ICHUs] IBUKEHUs COJTHEYHOM CHCTe-
MBI.
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72. Onpenenenusi. Paboma” ecmv deiicmeue, npusodswee K us-
MEHERUN KOHPUYPAUUY 6 CUCTEME U NPOU3COIUMOE NPOMUE CUNDL, CO-
NPOMUBAAIOULETCA IMOMY USMEHEHUIO.

IdHepaus ecmyv CNOCOOHOCTD NPOU3BECTNY PAOOMY.

Ecau npupoda mamepuasvroti cucmems, maxosa, wmo 6CAKul pas, Kax
cucmema, nodeepulucy pady udmenenut, 038PAULGEMCA KAKUM-AUO0 00-
PA3OM K CBOEMY NEPBOHAUANDHOMY COCMOAHUN, NOAHGSA PabOMa, NPOU3-
sedennan eHewHuMy desmenramu Had cucmemoti, pasha noanot pabome,
nompavennoti cucmemoti na NPeodoseHUe BHEWHUT CUN, MO CUCTNEMA Ha-
3D18AEMCA KOHCEPBAMUBHOU, cucmemoti”

73. 3akoH coxpaHeHusi dHepruu. lIporpecc dbuzmyeckux Hayk
MIPUBEJ K OTKPBITHIO U UCCJIEIOBAHUIO PA3IUIHBIX (DOPM SHEPIUU U K yCTa-
HOBKe IIOJIO?KEHUS, UYTO BCe MaTepUaJIbHbIE CUCTEMBI MOXKHO PACCMATPUBATh
KaK KOHCEPBATUBHbBIE, NPU YCAO08UY, ITO IPUHATHI B pacueT BCe PA3IuYHble
GbOpMBI IHEPIHUH, CYIIECTBYIONINE B ITUX CHCTEMAX.

DTO HOJIOXKEHUE, PACCMATPUBAEMOE KaK BbIBOJ U3 HAOIIOIEHHUS U OIbI-
Ta, YTBEPKIAET, KOHEYHO, TOJHKO TO, UTO JOCEe He ObLJIO OTKPBITO HUA O-
HOTO IIpUMepa HEKOHCEPBATHUBHON cucreMbl. Kak HaywHOe, MJIOZOTBOPHOE
MIOJIOYKEHUE, OHO TIPUOOPETAeT, OJHAKO, BCE OOJIBIIYIO BEPOATHOCTDH BCJIEJ-
CTBUE IIOCTOSHHO BO3PACTAIONIETO YUC/Ia CHEJAHHBIX U3 HErO BBIBOJIOB, KO-
TOpPbIE BO BCEX CIy4YadX OIIPpaBJaJJUCh Ha OIIbITE.

HeiicTBUTEIHEHO, yIEHHE O COXPAHEHUN SHEPTUN €CTh €INHCTBEHHOE 00-
11ee II0JIO?KeHHe, KOTOPOe OKa3aJI0Ch B COIVIACUHU C OIIBITOM He B OJHOIi JIUIIb
dusuke, HO U BO BceX (PU3MUECKUX HAYKAX.

Byayun npunsTo, oHo gocTaBiisieT (DU3UKY-UCCIETOBATENIO TPUHITHII,
13 KOTOPOrO OH MOKET BBIBECTHU JIIOOON M3BECTHBIN 3aKOH, OTHOCAIIUICS

*IIpoussesiennas paGoTa eCTh KOTHIECTBEHHAS MEpa YCUJIMs, 3ATPAUEHHOTO Ha H3Me-
HEHHS PACIOJIOXKEHUSI CUCTEMBI, BbIPAsKEHHAA depe3 PAacxo SHepruu, Tpedyomeiicsa s
aroro addekTa.

ITousiTie paboOTHI NOLPaA3yMEBAET 3alaC SHEPIUH, U3 KOTOPOIO Yeprnaercsa paboTa.

**B omauume or CHCTEMBI, B KOTOPOU IeHHas Heprus OJiarojapsi BJIMSHUIO TPEHUS
IIOCTENEeHHO IIPEBPAIAETC B MeHee IeHHble (OPMBI, HA3bIBAEMOH pacceusarowets cu-
cmemoti. Cp. §93.



84 Trasa 5

K (pUBMIECKUM SIBJIGHUSM, ¥ KOTOPBIHA JaeT eMy BO3MOXKHOCTH OTKPBIBATH
OTHOIIEHHS] MEYK/ly TAKMMH IBJIEHUSIMU B HOBBIX OTPACIISAX HAYKH .

ITo 3roit mpuunHe yKa3aHHOE MOJOYKEeHNe OOBIKHOBEHHO HA3BIBAIOT 3a-
KOHOM COXPAHEHWS SHEPTUU.

74. OOG1ree n3a0>KeHNe 3aKOHA coOXpaHeHud sHepruu. Illoanas
IHEP2UA BCAKOT MAMEPUAADHOT CUCTIEMDL ECTND BEAUNUNA, KOMOPOT He
MOJCEM, HU YBEAUNUMD, HU YMEHLUWUMD HUKAIKOE 63aUMOdeticmeue Medic-
Y HACMAMY CUCTNEMBL, TOMA OHA MOIHCEM OBLIMb NPESPAUEHE 8 A100Y10 U3
Popm, Komopwvie IHeP2UA CNOCOOHE NPUHAMD.

Ecau oz neficTBueM BHEIIHErO IO OTHOIIEHUIO K CHCTEME areHTa n3Me-
Hs€TCS KOHMUTYPAIUs CUCTEMBI, TPUIEM CHJIBI CUCTEMbI COITPOTUBJIAIOTCS
9TOMY M3MEHEHUIO KOHMUTYPAIUU, TO TOBOPAT YTO BHEMIHUN areHT MPOn3-
BOJUT HAJ, CUCTEMO pabory. B 3ToM ciiydyae SHEPTHsS CHCTEMbI yBEIUINBA-
eTCsl Ha KOJIMYIECTBO PabOThI, TPOU3BEIEHHON HAJ, HEIO BHEITHUM Ar€HTOM.

Eciun, Ha060poT, CHIIBI CHCTEMBI TIPOU3BOISAT U3MEHEHHe KOHMUrypa-
MU, KOTOPOMY MPOTUBOJAEHCTBYET BHEIIHUNA Ar€HT, TO TOBOPAT, YTO CHCTE-
Ma COBEPIIAET HAJ| BHEIIHUM areHTOM PabOTy, U YHEPrusi CUCTEMBI YMEHb-
IIAETCS HA BEJIMYUHY PAbOTHI, KOTOPYIO OHA COBEPIIAET.

CiieroBaresibHO, paboTa €CTh TEPEBOJI IHEPTUM U3 OJHON CHUCTEMbI B
JIPYTYI0; CUCTEMA, PACXOAYIONIAs SHEPTHUIO, COBEPIIaeT PabOTy HAJ CHUCTE-
MO, ee mosydaroleil, 1 KOJUYEeCTBO SHEPruu, U3PACXOJOBAHHOU IEepBOU
CHCTEMOI1, BCerJja B TOYHOCTH PABHO KOJIMYECTBY JHEPIrUU, TPUOOPETEHHON
BTOPOIA.

Eciu mbr coequaum obe cucreMbl B OfiHY OOJIBIIYIO CUCTEMY, TO SHEP-
IUsl TIOJTHON CHUCTEMbI HE YBEJIHMYIMBAETCS U HE YMEHbBIIAeTCs BCJIEICTBHE
B3aUMO/IEHCTBUS MEXKy ABYyMs YaCTHBIMU CHCTEMAaMU.

75. NIamepenune paborbl. Pabory, COBEPIIEHHYIO BHENIHUM areH-
TOM HAQJI MAaTEPUAJIBHON CHCTEMOI, MOXKHO OIpPEIeUTh KaK M3MEHEHUE B
KOHMUTYDAIMKA CUCTEMbI, TPOUCXOJSIIEe MO/ AeHCTBUEM BHEIIHEH CHJIBI,
CTpEeMSIIEics: TPOU3BECTH ITO U3MEHEHHE.

Tak, eciin yes0BeK mogHUMAET OAUH MPYHT HA OJUH DYT OT 3€MJIH TIPO-
TUB CHUJIbI TS2KECTU, TO UM COBEPIIEHO OIIPEIEIEHHOE KOJUIECTBO PAabOTHI,
M3BECTHOE Y MHKEHEPOB M0, Ha3BaHUeM (QPyHTO-DyTa.

" Beskuit 3aKOH, OTHOCAIIMNUCA K CHJIAM CTATUYECKON WUJIM HENOABUXKHON CUCTEMBI,
HESIBHO COJIEPXKUTCSI B ITOJTHOM BBIPAXKEHUHU JJIsi SHEPruu cucTeMbl. HO B KMHETHYIECKOMH
cucTeMe, Ije CUJIa IPUMEHSeTCd JJId IIPOU3BOJACTBA SHEPIUH JABUXKEHUHA, Tpebyerca apy-
roif IPUHINI, HAIIPUMeD, IPUHIKI HauMeHbllero geiicteust. CMm. Huotce, Tir. 1X.



O pabome u snepauu 85

B sroMm cityuae denoBek ecTh BHEIIHUI areHT, MaTepuajibHas CHCTeMa
cOCTOUT U3 3eMyu U (PyHTaA, U3MEHeHne KOH(MUTYPAIUU €CTh yBeJInYueHre
PACCTOSIHUSI MEXK/y MaTepueil 3eMJin U Marepueil (byHTA, a CHJION SABJIsI-
eTCs HAIPABJIEHHAS BBEDPX CHUJIA, MPUJIOKEHHAs Y€JIOBEKOM JJisi MOIHATHS
dyHTa, paBHadg ¥ OPOTUBONOJNOXKHAA Becy dyuTa. Hist Toro 4robsr moz-
HsTh (PYHT erne Ha (hyT BbIle, ecyiv Obl TsIKECTb ObLIa TOCTOSHHON CHJIOIM,
moTpebOBaJIOCh ObI TOYHO TAKOE K€ KOJU4YecTBO paborel. Ha camom nere,
CUJIA TSXKECTH yMEHbINAETCs C MOJHATHEM HAJ[ TOBEPXHOCTHIO 3€MJIM, TAaK
qr0 GyHTO-DYT HE €CTh TOYHO U3BECTHAS BEJIUIMHA, €CJIM MbI HE OIpe-
JIEJTAM HAIPSIXKEHWE CUJIbI TSXKeCTH B JaHHOM Mecte. OIHAKO Ke Jiist 1e-
JIA UJUTIOCTPAIIMKA MbI MOYKEM MPUHSATh, YTO CHUJIA TSYKECTH MOCTOSIHHA, IS
HEOOJIBIIOr0 YKciaa (PYTOB MOABEMA, U B TAKOM CjIydae paboTa, Mpou3Be-
JIeHHas Ipu MoAHATHH (ByHTA, ObLIa Obl OMH GYHTO-DYT HA KaXKIAbIH GyT
IO/THSITHUS.

st Toro 9robbl MOAHATH ABAANATE (DYHTOB BOJBI HA BBICOTY JECATH
dyToB, Tpedbyerca 200 pyrTO-PyTOB paboThl. UTOOBI MOAHATH OAUH (PYHT
Ha BBICOTY jiecaTu (PyTOB, TpedyeTcs jecaThb (pyHTO-DYTOB, & TAK KAK MMe-
ercs ABaANATh (PYHTOB, TO BCsS paboTa B ABAINATHL pa3 OOMbIIE, COCTABIIANA
aBectu HyHTO-DYTOB.

CiietoBaTeIbHO, KOJIMYECTBO PAOOTHI MPONOPIUOHATIHHO MTPOU3BE/IE-
HUIO YUCEJI, MPEJICTABIAIONINX IPUIOKEHHYIO CUJIY U [€PeMeIeHne 10 Ha-
MIPABJIEHUIO CHJIBI.

Ecau pabora pasua dbyHTO-dyTYy, TO CUIOH sBIAdETCH BeC DyHTa —
BEJINYMHA, KAK W3BECTHO, PA3jM4YHas B Pa3jMIHbIX Mecrax. Bec dyHTa,
BBIDAXKEHHBI B aOCOIIOTHON Mepe, YWUCIEHHO DABEH HAIPSIAKEHUIO CHJIbI
TSXKECTH, BeJudIuHe, 0003HAYAEMOIl depe3 ¢, 3HaUYeHHEe KOTOpOH B MayH-
naiax Ha GyHT MeHsercsa ot 32,227 na mosocax 10 32,117 Ha 3KBaTope
u OecrpenesibHO YMEHBIIAETCS MO Mepe yIajieHusi OT 3eMJH. BbhIpakeH-
Has B JWHAX Ha rpaMM, oHa MeHserca ot 978,1 mo 983,1. Urak, s To-
ro 9To0bl BBIPA3UTh PAbOTY ONHOOOPA3HBIM U COIVIACHBIM CIIOCOOOM, MbI
JIOJIZKHBI IOMHOYKUTH 9UCI0 (PYyHTO-(DYTOB HA YHUCIO0, IPEACTABJISAIONEE Ha-
NIpAYKEeHNe CUJIbI TAXKECTH B JJAaHHOM MecTe. Pabora BbIpaxKaeTcsa TakKuM 00-
pasom B nayHzaju-¢gyrax. Mpl 6yaemM Bcerja moapasyMeBarhb, 9TO pabdoTa
U3MEPEHa TAKUM CIIOCOOOM M BBIPaKeHa B MayHaaa-dyTax, ecjid He yKa3ar-
Ha HUKaKas Apyras cucrema mamepenus. Ecau pabora BbiparkeHa B (yH-
TO-dyTax, TO UMEEM CHCTEMY BECOGLIL MeD, IPUUEM 3T CUCTEMA HEIOJ-
HA, €CJIM MBI HE 3HAEM TAKIKe HANPSKEHUS CUJIbI TIXKECTH B JAHHOM Me-
cre.
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B merpuueckoii cucreme enuHuieil paboOThI CIYyKUT 9pe, win pabo-
Ta, NPOMU3BEJIEHHASA JUHOW, JNEHCTBYIOIE Ha OPOTSKEHUU CAHTUMETDPA.
B nayuman-dyre conepxkurcs 421393,8 spros.

76. IlorennumanbHasi 9Heprusi. Pabora, COBEpIIIeHHAsT YeTOBEKOM
IIPU TIOAHATUU TSAXKEJIOr0 Teja, 3aTpatieHa Ha MPeOOJIeHUe TPUTsIKeHUs
MEXK/Iy 3eMJIefi ¥ 9TUM TeJOM. DHEeprusi MaTepuabHOW CHCTEMbI, COCTO-
sIIeil U3 3eMJIM U TSKEJIOTO TeJjia, MPU STOM BO3pAcTaeT. Kciu TsiKesrbiM
TEJIOM HABJISETCS CBUHIIOBAS T'MPsi CTEHHBIX YACOB, TO YHEPTHUsi IaCOB BO3-
pacTaer mpu ee MOJHATUU, TAK YTO 9achl MOTYT UATH B TEYCHWE HEIeH,
HECMOTPsI HA TPEHUE KOJIEC U COTIPOTHUBJIEHNE BO3/IYXa ABUKEHUIO MASTHH-
Ka, W eIle PacXoJ0BaTh IHEPIHUI0 B APYyrux GhopMmax, KaK, HAIPUMED, CO-
obrenne BO3myXy Kosebanuil, 6yaronapsi KOTOPbIM MbI CJIBIIIAM THKAHBE
JacoB.

Korma genoBek 3aBoauT KapMaHHBbIE YaChl, OH 3aTPAYMBAET PAOOTY HA
u3MeHeHue (POPMbI IPYKUHBI, CKPYUUBaAs €. JHEPrusl MPYKUHBI TPH ITOM
BO3PACTAET, TAK YTO, PACKPYUMBASICh, OHA B COCTOSTHUM TIO/IIEPKUBATD XO]T
JaCcoB.

B oboux 31X Ciry4yasix SHEPTHs, COOOIIEHHAS CUCTEME, 3aBUCUT OT W3-
MeHeHUs ee KOH(DUTYPAIUH.

77. Kunerndeckas sueprusi. OIHAKO B OYeHb BaXKHOM KJIACCE
sABJIeHU paboTa 3aTPAUMBAETCS HA W3MEHEHHWE CKOPOCTH Teja, HaJ KO-
TOPBIM OHA, COBepIIaeTcs. B KaduecTBe MPOCTOro NMpUMepa BO3bMEM TEJIO,
JIBIRKYyIIeecss 6e3 Bpalenus 1o gedicrBueMm cuiibl. [lycts macca rema M
dbyHTOB U nycTh cuIa B F mayHIamoB AefcTBYeT HA HEro 110 HAIPABJIEHUIO
JIBUKEHUSI B Te€UeHUe mpoMexkyTka Bpemenu B 1 cekyna. Ilyctb ckopocTh
B HadJaJe MPOMEXKYTKa cocTasisier V', a B KoHue ero V' ¢yTos B cexyHiy,
U TyCTh PACCTOsIHWE, MPOUIEHHOE TEJIOM B TEYEHHE TOI0 BPEMEHH, €CThb
S dyros. Hauanbpuoe kKonuvecTBo asuxkenus ectb MV, a koneunoe MV',
Tak 4ro npupaierne momenta ectb M (V' — V), u no BTOpoMy 3aKOHY
aBuzKeHnusi oHO paBHO F'T', umnyawvcy cunbl F' 3a Bpems T

Orcroza:

FT =M{V'-V). (1)

Tax Kak CKOPOCTb BO3PACTAET PABHOMEPHO CO BpeMmeHeM (KOrua Chjia
[OCTOSIHHA), TO CPEJHssi CKOPOCTh €CTh CpejiHee apupMeTHUECKOe HAYa b=

HO} ¥ KOHEYHO CKOpOCTeili, nin %(V’ +V).

MBI MOXKEeM OIpeleNuTh TaKyKe CPETHIO CKOPOCTH JEJIEHHUEM IIPO-
crpancTsa S Ha BpeMms T, B Te4eHre KOTOPOTO OHO MPOHIEHO.
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Orcrona:

S _1pn
7= 2(V + V). (2)

ITepemHOXKast COOTBETCTBYIONME UiaeHbl ypasHeruit (1) u (2), momyua-
eM:

FS = %MV’Q - %MVQ. (3)

3necs F'S ectb pabora, mpousBenenHas cuioit F, neiicrByromeit Ha
TEJIO 33 BPEMsl, B T€YEHHE KOTOPOr0 OHO MPOXOIAUT IMPOCTPAHCTBO S 10 Ha-

MIPABJIEHUIO CHJIBI, ¥ 9Ta paboTa paBHA U3OBITKY %M V'2 nan %M V2. Ecom
Ha30BEM %M V2, uan moNOBUHY NMPOU3BENEHUS MACCHI HA KBAJPAT CKOPO-

CTH, KuHemuyeckol sHepauet Tea B HaYaJe, TO %M V2 6yner kunermye-

CKOI sHepruei mocje gedcTBust CUibl F' Ha NPOTSyKeHUH yTH S. DHEPTrusi
BBIpaXKeHa 3/1eCh B HayHaaa-dyTax.

Teneps MBI MOXKEM BBIPA3UTH YPABHEHUE CJIOBAMH CJIEIYIOIIMM 00pa-
3om: Pabota, 3aTpadenHHas cuiaoi F' Ha m3MeHEHWE IBMIKEHHS TeJa, W3-
MepseTcda IMpUpPaIlleHueM KUHETHUYECKON IHepruu Tesa 3a BpeMdA JelCTBUud
CHJIBL.

Mpb1 1oKa3aju, 9TO 3TO BEPHO, €CJIU MPOMEXKYTOK BPEMEHH TaK MAaJl,
YTO MBI MOXKEM CYUTATh CHUJIYy MOCTOAHHOII B TedyeHue ITOr'0 BPEMEHU, a
CPEJHIOI0 CKOPOCTb B T€YEHHUE ITOrO MPOMEKYTKA, 3a CPEIHIO apudmMeru-
YECKYIO CKOPOCTEHl B HA4YaJIe M B KOHIIE IIPOMEXKYTKA. JTO MPEINOJ0KEHNE,
KOTOpO€ B TOYHOCTH CIIPABEJINBO, €CIM CHJIA [TOCTOAHHA, KaK ObI BEJINK HU
ObLI TIPOMEKYTOK, CTAHOBUTCS, B ODOIIEM CJIydae, BEPHBIM CO BCEBO3PACTA-
IOIUM TTPUOJIMKEHHEM, KOTJIa B3AThII IPOMEKYTOK BPEMEHH [I€JIACTCs BCE
MeHbIIIe U MeHbIie. Pa3iesus Bce BpeMs JeHCTBUS HA, MAJIbIEe YACTH U JI0KA-
3aB, YTO B T€UEHWE KayKJON M3 ITUX YacTeil mpousBeJeHHast paboTa paBHa
NIPUPAIIECHUIO KUHETHYECKON HEPruy Tesla, Mbl MOXKeM, CKJIaIbIBasd MOCJIe-
JIOBaTeJIbHbIE YaCTH PAOOTHI U TOCTIEIOBATEIbHBIE IPUPAIICHUS YHEPTHH,
OpUATH K TOMY Pe3yJbTary, YTO TOJHAas paboTa, MPOU3BEIEHHAs CHUJIONH,
paBHA MOJHOMY IPUPAIIEHUI0 KUHETUYECKONU SHEePIUH.

Ecau cuna peiictByer Ha TEJIO MO HAIIPABJIEHUIO, TPOTHUBOIIOJIOKHOMY
€ro JBUKEHUIO, TO KHHETHIeCKAas SHeprus Tesa Oyrer yObIBaTh, BMECTO TO-
ro 9TOObI BO3PACTaTh, M CHJIA, BMECTO TOTO YTOOBI IPOU3BOIUTL HAJ TEJIOM
paboty, Oymer 1eficTBOBATH KAK CONMPOTUBJIEHNAE, KOTOPOE TEJIO MIPEO/I0JIEBA-
er B cBoeM jiprKeHnu. OTCI0/Ia BBITEKAET, YTO JIBUXKYIIEECs TEJIO, TOKAMECT
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OHO B JIBUYKEHHH, MOXKET COBEPLIATH PabOTy, IPEOI0JIeBas CONPOTUBICHHE,
u paboTa, IPOU3BEICHHA IBUKYIIUMCSA TEJIOM, PaBHA YObLIN €ro KUHETH-
YECKOW 3HEPIruH, MOKa, HAKOHEI, KOIJIa TeJO IPHUAET B COCTOSHHUE ITOKOS,
€Ir'0 KHHETHICCKad dHEPTud He 6yﬂeT HncYepIiiaHa, 1 BCA IPOU3BEACHHAA UM
pabora OyJeT TOraa paBHA MOJHON KMHETHYIECKOW IHEPTHH, KOTOPOI OHO
001802710 BHaYaJe.

Tenepb MBI BHIUM, HACKOIHKO TOJAXOAUT HA3BAHUE KUHEMUYCCKAA
IHEP2uA, KOTOPBIM MBI 10 CUX IOP MOJb30BAJMCH MPOCTO KAK HAMMEHO-

BaHUEM [1Jisi 0003HAYEHHSI ITPOU3BEIEHUS %M V2. Benp sHeprus Testa ObLaa

OIIpe/ieJIeHa KaK CIIOCODHOCTH €ro K COBEPIIEHUI0 PADOThI, U M3MEPAETCH
ona paboToil, KOTOPYIO TEJO MOXKeT mpousBectu. Kunemuueckas SHEPTUs
TeJlia eCThb YHEPrusi, KOTOPOHl OHO O0JIaJAeT B CHJIY CBOErO J68UICEHUA, U

MBI TOJIBKO YTO MOKA3aJIM, YTO €€ 3HAYeHUEe BbIPAXKAETCA Yepe3 —M V2 wm

1M V -V, To ecTb MOJOBUHOI MPOU3BEJEHUS €I'0 MOMEHTA Ha CKOpOCTb

78. Cuubl, AeficTBYIOIINE IO OCTPHIM YIJIOM K HaIlPaBJIEHUIO
aBuKeHuda. Eciu cuta geiicTByer Ha TEJIO MO IPAMBIM YTIJIOM K HAIIPAB-
JIEHUIO €r0 JBUKEHUsI, TO OHA HE COBEPIIAET PADOTHI HAJ| TEJIOM U U3MEHSIeT
HAIpaBJIEHWEe, HO He BeJU4YuHy cKopoctu. CJie0BaTeIbHO, KUHETUIECKAs
SHEPIHsI, 3aBUCAIIAS OT KBAIPATA, CKOPOCTH, OCTAETCS HEU3MEHHOMN.

Ecau nanpasienue cuiibl HE COBIAJIAET C HAIPABJICHUEM IBUKEHUS
Teja M He TMEepHeHAUKYISPHO K HEMY, TO Mbl MOXKEM DPa3JI0KWUTh CUJIy Ha
JIBE CJIATaloIIfe, OJHY IO/ TIPSIMBIM yTJIOM K HAIPABJIEHUIO IBUKEHUS, a
JPYTYIO TI0 HATIPABJIEHUIO TBUKEHUs (MJIH 110 TIPOTUBOIOIOKHOMY HAIIPAB-
JIEHWIO).

[TepBast u3 3TUX CIATAIONIUX MOXKET OBITH OCTABJIEHA O€3 PACCMOTPEHUS
BO BCEX BBIYHCICHUAX, KACAIOUIUXCS IHEPTUU, TAK KAK OHA HE COBEPIIAET
paboTHI HAJ, TEJIOM U HE MU3MEHSIET €r0 KHHETHIEeCKON IHEePTUn.

Bropasi crararomiasi ectb Ta, KOTOPYIO MBI y:Ke paccmorpenu. Ecu
OHA MMEET HAIPABJIEHUE IBUXKEHHS, TO OHA YBEJIHIMBAECT KUHETHIECKYIO
SHEPruI0 Tesla HA BEJUYUHY PabOThI, IPOU3BEIEHHON €0 Haj TejoM. Ec-
JIA OHA MMeeT MIPOTHBOIIOJIOKHOE HAIPABJIEHUEe, TO KHHETHYECKas! JHEPIHs
TeJIA yMEHbBINAETCS HA BEJUYUHY PAOOTHI, MPOW3BEIEHHON TEJIOM MPOTHB
CHUJIBL.

Nrak, BO Bcex cirydasix MpUpalleHne KUHeTUIeCKOW SHEPTUH PABHO Pa-
60Te, COBEPIIIEHHOM HA/l T€JIOM BHENIHUM Ar€HTOM, a YObLIb KUHETUIEeCKON
9Hepruu paBHA paboTe, COBEPIIEHHON TEJIOM MPOTHB BHEIIHEI'O COIPOTUB-
JIEHUS.
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79. KuHeTndyeckasg Heprus ABYX YacTHI, OTHECEHHBIX K WX
IeHTpy Macchl. KuHerwdeckas SHEPIHs MaTEPUAJIBHON CHCTEMBI PABHA
KMHETUYECKON dHEepIruu MaccChl, paBHOII Macce CUCTEeMBI U ABUXKYIIENUCs CO
CKOPOCTBIO IIEHTPA MAaCChl CHCTEMBbI, CJIOXKEHHON C K-

HETUYEeCKOI 3Heprueil IBHKEHHd JacTeill CUCTEMBI OT- a c b
HOCHUTEJIBHO €€ IIEHTPa MacCChl.

Haunewm co citydast AByX 9acTHIl, MACChl KOTOPBIX A
u B, a CKOPOCTH IpeICTaBJIEHbI HA AUArDAMMe CKOPO-
creit muausMu oG 1 ob. Eciu ¢ ecTh 1eHTp Mace 4acTu-
LBl C Maccoil A, IMOMEIIEHHON B TOYKE @, U YaCTHUILI C
Maccoit B, moMemnieHHoi B TO4YKe b, TO OC MpeicTaBuT Puc. 10
CKOPOCTBb LIEHTPa MACC JABYX YaCTHIL.

Kunernyeckas sHEpPrus CHCTEMBI €CTh CYMMa KMHETHYECKUX JHEPTHI
4aCTull, UiIu

o

T = lA'm2+%B-%2.
Boipasus 0a° u ob 4epes 0¢, €@ U cb 1 yron oca = 6, momyanM:
14—, 1,4 2 — 1p 2, 15 32 —
T = §A-oc —|—§A-ca —A-oc-ca-c050+§B-oc —|—§B-cb —B-0¢-cb-cos.

Ho Tak kax ¢ ecTb 11eHTp Macchl A, TIOMEINEeHHOH B TOYKE G, U MacChl B,
MTOMEIIEHHON B TOYKe b, TO

A-ea+B-cb=0.
Orcrona, CKIaAbIBAs, UMEEM:

T=3(A+Bjoc® + SA-aa® + $B- b,

D=

TO €CTb KHMHETHUYECKas dHEPrusa CUCTEeMbI ABYX JaCTHUI] A n B paBHa KH-
HETHYECKON HEPIuu Macchl, paBHOil (A + B), aBuKymeiicss co CKOPOCTHIO
IEHTPAa MAacCChl, CJIOXKEHHOU C KMHETUYECKOU dHeprueil ABUKEHUs YaCTHUI]
OTHOCHUTEJbHO IEHTPA MACCHI.

80. KuHeTnyeckas sHeprus MaTepHaJbHOIl CHCTEMBI, OTHe-
CEeHHOI K ee IIeHTPYy Macchl. MbI HAYaIn CO CIydas ABYX YACTHI], TaK
KaK OYEeBUIHO, UYTO JBHUXKEHUE YACTHUIDLI €CTh JBUKEHHE €€ IEHTPA MAacCChI,
U JIOKA3aJIU CIIPABE/JIMBOCTD HAIIETO NPEIIOKEHU 1T CUCTEMBI U3 JIBYX
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vacruil. Ho ecin npenjioxkenne CpaBejiuBo s KaxKI0i U3 IByX MaTepH-
AJIbHBIX CHUCTEM, B3ATHIX MMOPO3Hb, TO OHO JIOJI?KHO OBITH CIIPABEIJIMBO JIJIsk
CUCTEeMBI, KOTOPYIO OHM BMecTe 00pa3yioT. B camom jese, eciim MbI Ipej-
MTOJIOXKWM, YTO BEKTOPHI 0G U 0b n300parkaloT CKOPOCTHU IEHTPOB MacC ABYX
MaTepuaibHbIX cucteM A u B, T0 0C n3006pa3uT CKOPOCTH LEHTPa MACC CO-
enuHenHoi cucrembl A+ B, u ecnin T4 IpecTaBiaseT KUHETHYECKYIO SHep-
I'UIO JBUKEHUs CUCTeMbl A OTHOCHTEIBLHO ee COOCTBEHHOrO IEHTPa Mace, a
Tp — TO Ke caMoe JJisi CUCTeMbI B, Torma, eciiu MpejioyKeHue CIIPpaBe]l-
JIUBO OJId CUCTEM A n B, B34TbIX B OTACJIBHOCTHU, KHHECTHICCKasA IHEPIUuA
cucreMbl A ecThb

1, —

§A .0a° + Tha,
a KUHETHYECKasi IHEPIUs CUCTeMbl B

1. —=2

§B B Ob + TB.

CrieioBaTe/IbHO, KWHETUYECKAs SHEPTUsl COCAMHEHHON CUCTEMbI PABHA
. —2
SA-0a%+ LB -0b +Ta+Tp
WIu
_ _ —2
%(A—l—B)oc2 + %A ea’ + T + %B ~cb +Tp.

IlepBbrit yneH mpeacTaB/IsieT KWHETHYECKYIO SHEPIUIO0 MACChI, PABHOI
Macce BCell CUCTeMBbl, ABUXKYIIeHCa CO CKOPOCTBIO IEHTPA MaCChl BCe#l Cu-
CTEMBI.

Bropoit u Tperuii 4seHbI, BMeCTe B3ATbHIE, IPEICTABIAIOT KHHETHYE-
CKYIO 9HEpruio cucreMbl A OTHOCHUTETHHO HEHTPA TAXKECTH BCEH CHCTEMBI,
a YeTBEPTHIi U NATHIN YJIEHBI IPEICTABIIAIOT TO YK€ CAMOe JIJIsi CUCTeMbl B.

Urak, eciiu mpejiozKeHne CIpaBeInBo Jjis ABYX cucteM A u B, B3s-
TBIX B OTAEJIbHOCTH, TO OHO CIPABEIJIMBO U I CUCTEMBbI, COCTaBJICHHON
u3 A u B. Ho MBI 70Ka3a/u, 9T0 OHO COPABEJIUBO JJIs CIydas IBYX da-
CTHUIl; 3HAYUT OHO CIIPABEJJIMBO IJIsi TPEX, YEThIPEX WJIH JIOOOro JAPyroro
YUCIa YaCTHll, a CJIeJOBATEJNbHO, U JIJ1d BCAKOU MaTepUaJibHONH CUCTEMBI.

Kunerndeckasi sHeprusi CUCTEMBI, OTHECEHHOW K €€ IEHTPY MAacChl,
MEHbIIIe ee KUHETUYECKON HEPIur OTHOCUTEIbHO BCAKON IPYTOi TOUYKH.

B camom nemne, mocienHasa BeIWYNHA MPEBOCXOIUT NEPBYIO HA BEJIHU-
YUHY, PABHYI0O KHHETHUYECKON SHEepPruy MacChl, pAaBHOU Macce BCeil cucre-
MBI, ABUZKYIIENCA CO CKOPOCTHIO IIEHTPA MAaCChl OTHOCUTEJIBHO 3TOU APYron
TOYKH, & TaK KaK KMHeTHUYeCKasd dHEPrus eCTb BeJIWYNHA CyIIeCTBEHHO II0-
JIOXKHUTEIbHAS, U30OBITOK JO0XKEH ObITh IMOJIOKUTEJIEH.
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81. ITosie3nass KuHeTUYecKasi YHeprus. Mol Bujgeau yxe B § 64,
4TO B3aUMOJEHCTBHE MEXK/y YacCTAMU MATEPUAJIbHONH CHCTEMBbl HE MOXKET
U3MEHHUTHh CKOPOCTh HEHTPa Macchl cucreMbl. CiieJ0BaTEIHLHO, HA TY YacTh
KHHETUYIeCKO QHEPrun CUCTEMbI, KOTOpadAd 3aBUCHT OT ABU2KEHUA IEHTPA
MacCChbl, HE MOZKET OKa3bIBaThb BJIUAHNUIA HUKAKOE€ BHYTDEHHEE ,Z[eﬁCTBHe cu-
creMbl. [Io3TOMY HEBO3MOXKHO IPEBPATUTH ITY YACTh JHEPTUU B PAOOTY IO-
CpeJICTBOM B3amMogeiicTBuA dacTeil cucrembl. [loka cucrema paccmarpusa-
ercst cama 110 cebe, 3Ta sueprust 6ecnosnesna. OHa MOxKeT ObITH IPEBPAIIEHA
B pabOTy TOJIBKO MOCPEICTBOM B3AMMOIEHCTBUSA MEXKJY ITON CHCTEMON u
KaKOW-HUOYIb NPYroil MaTepuajbHON CHCTEMOM, BHEIIHEH 10 OTHOIIEHUIO
K HeH.

Nrak, ecim OyneMm paccMaTpWBaTh MAaTEPUAIBHYIO CUCTEMY, HE CB-
3aHHYIO C KAKOH-HUOYIb APYTOil CHCTEMOM, TO €€ MOJe3Has KWHETHIECKast
9HEPIrud €CTb dHEePIrud ,JBI/I}KGHI/II‘/JI gacTeil cucTeMbl OTHOCUTEILHO €€ OEeHTPa
MaccChl.

IIpeamnonoxum, 4T0 B3AMMOIEIHCTBAE MEKIY YACTAMHU CHCTEMBI TaKO-
BO, YTO Y€Pe3 HEKOTOPOE BpeMsi KOH(MUTYPAIHs CUCTEMbI CTAHOBUTCS HEU3-
MEHSIEMOIT; HA30BEM 3TOT IIPOIIECC OTBepaeBanneM cucreMbl. Mbl okazasm,
YTO MOMEHT KOJIMYeCTBa ABUZKEHUA Bceil cucTeMbl He U3MEHSAETCsI HA OT Ka-
KOro B3auMmozeicTeus ee dacreii. Cirie1o0BaTesibHO, €CJIA HAYAJIbHBI MOMEHT
KOJIMYECTBA JIBUXKEHUs eCTh HYJIb, TO CUCTeMa, Korja ee hopMa CIeIaeTcs
HEU3MEHSIEMOM, He OyIeT BPAIIAThCs OKOJIO CBOETO EHTPA MACCHI; HO €CJIn
OHA BCE K€ JIBUKETCs, TO OyJeT ABUraThCs MapaJIEIbHO caMoil cebe, u
JaCTu ee 6yﬂyT B IIOKO€ OTHOCHUTEJIbHO IEHTPa MaCCHI. BHEL‘{I/IT, B 9TOM CJ1y-
4ae, BCs TOJIe3HAs SHEPTHs OyIeT IpeBpalieHa B paboTy B3anMOAeHCTBIEM
qacTeil B MPOJOJIZKeHNEe OTBEPIEBAHUA CUCTEMBL.

Ecan MOMeHT KoIm4ecTBa JBUKEHU CHCTEMBI He HYJIb, TO OHA OymeT
HMEThb TOT YK€ CaMblii MOMeHT mocjie orBepienus. Oua Gyjer BpalaTb-
cs OKOJIO CBOErO IEHTPA Mace, a MOToMy Oymer ere 06J1agaTh HEKOTOPO
OCTaTOYHON dHeprueil IBUKEHUA OTHOCUTEJILHO ITOTO IIOCIEIHero0, He Ipe-
BpAIIEHHOH B PaboTy.

Ho ecim gactaMm cucTeMbl NIpeIoCTaBI€HA BO3MOXKHOCTD YIAJTIATHCS
JpyT OT JApyra MO HalpaBJACHUAM, HEePHEeHIUKYIAPHBIM K OCH MOMEHTa
KOoJ/In4eCTBa JABUXKEHUA CHUCTEMbI, U €C/In CUCTEeMa, PACIHIMPUBIINCH TaKHUM
00pa3oM, OTBEPIEBAET, TO OCTAIONIASCT KUHETUYIECKAs IHEPIUs BPAIEHUS
OyJeT TeM MeHbIe, YeM OOJbIle PACITHPEHNEe CUCTEMBI, TAK YTO, B JIOCTA-
TOYHON Mepe PACIIUPssi CUCTEMY [IPeXKe YeM OHA OTBEDPIEET|, MBI MOKEM
CZIeJIaTh OCTAIOUIYIOCA KHHETUYECKYIO SHEPIUIO CKOJIb YTOIHO MAJIOH; TAKUM
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0o0pa3oM, BCs KMHETUYECKAsT SHEPIHsI OTHOCUTEJHHO EHTPA MAaCChl CHCTe-
MBI MOXKET OBITh MPEBpAIeHa B pabOTy BHYTPU CHCTEMBI.

82. IloreHnmmanbHasa 3Heprud. lloTeHIMaNbHASA SHEPIUS CUCTE-
MBI €CTh €€ CTIOCOOHOCTH K COBEPIIEHUIO PAOOTHI [Ha,ﬂ, IpYTUMU CI/ICTeMaMI/I],
3aBUCAIIAS OT OOCTOSITE/IBCTB, OTJIMYHBIX OT JABUMKEHHsT CUCTeMBI. JIpyruMmu
CJIOBaMU, TOTEHIIMAJIbHAA SHEPTUA — ITO TA SHEPTUHA, KOTOPAS HE ABJAAETCA
KUHETUYIECKOM.

B Teoperudeckoit MmaTepuaabHO CUCTEME, KOTOPYIO MBI CTPOUM B Ha-
1eM BOOOpAaKEeHNU W3 OCHOBHBIX MOHATHH MAaTEPUH U JBUKEHUS, HE CYIIe-
CTBYeT JPYIUX YCJIOBWIL, KpOMe KOH(MUIypalluy U IBUMKEHUS PA3THIHBIX
MaceC, U3 KOTOPBIX COCTOUT CUCTEMA. SHAUMUT, B TAKOU CHCTEME OOCTOSTE b~
CTBAMHU, OT KOTOPBIX JIOJ2KHA 3aBUCETb YHEPIUd, ABJIAIOTCA TOJIBKO JIBUXKE-
HU€e U KOH(MUTYpAIUs; & TAK KAK KUHETHIECKas JHEPrusi 3aBUCUT OT [IBU-
JKEHHsI, TO TIOTEHIIMAIbHAS SHEPTHS JOJZKHA 3aBUCETh OT KOH(MDUT'YPAIUH.

Mpbt 3HaEM, UTO BO MHOTUX J€HCTBUTETbHBIX MATEPUATBHBIX CUCTEMAX
9aCcTh SHEPTUN 3aBUCHAT OT KOHUrypanuu. Tak, dacoBas MpyKUHA UMeeT
OOJIBITIE SHEPTHUH, KOTIA OHA CBEPHYTA, I€M TOIA, KOTAa OHA YaCTUIHO Pa3-
BEPHYyTa, & JBa MAarHUTHBIX OPyCKa, IMOMEIIEHHBIE PSIOM, UMEIOT OOJIbIIe
9HEPIUM, €CTU UX OJHOMMEHHBIE TTOIOCHI OOPAIEHbI B OHY M Ty K€ CTO-
POHY, YeM B TOM CJIy4dae, €CJIU OHU CJA0KEHbI PA3HOMMEHHBIMU OJIIOCAMUA.

83. Yupyroctb. Ha mnpumepe npy>KuHbBI MBI MOXKEM TPOCIEIUTH
CBI3b MEXK/Iy CBEPTHIBAHMEM IPYKUHBI U CHJION, KOTOPYIO I0HA TIOCJIE TO-
ro OOHAPYIKUBAET, IIpeJICTaBisis cebe MPYKUHY Pa3iesieHHol (B BooOparke-
HWUHU) Ha BECbMa MAaJjible YacTy WK 31eMeHTbl. Korja npyKuHy cBepThiBa-
10T, hOpMa KaxKI0¥ U3 ITUX MAJIbIX YaCTell U3MEHSIeTCs, M TAKOe M3MEHEHNe
¢dopMBbI TBEPOrO TeJia HAa3bIBAaeTCs deghopmanued.

B TBepapix Temax medopmaliys COMPOBOXKIAETCS BHYTPEHHEH CHJIOMHN
WJIA HAIPS’)KEHWEM; T€ TeJia, B KOTOPBIX HAIPSIKEHUE 3aBUCUT TOJILKO OT
nedopMaIu, Ha3bIBAIOTCA YNPYeuMu, & CBONCTBO, B CHJIY KOTOPOILO Je-
dopmalus BbI3BIBAET HANPSIKEHUE, HABBIBAETCS YNPY20cmbio.

Orcrofa Mbl HAXOMM, YTO CBEPTHIBAHUE MPYKHUHBI CBA3aHO ¢ medop-
Malgeii ee JIEMEHTOB, ¥ YTO BHEMIHss CUJIa, ODHAPYKUBAaEMasi Py KUHOIM,
€CTh PABHOJEHCTBYIOIIAadA HANPSXKEHUN B ee jIeMeHTax.

Takum 06pa30M, MBI 3aMEHsIEM HEIIOCPEICTBEHHOE OTHOIIEHNE MEXK Ty
CBEPTHIBAHUEM TIPYKUHBI U CUJION, KOTOPYIO OHA OOHAPYKUBAET, OTHOIIIE-
HUEM MeXay nedopMalisMyu W HAIPSIKEHUSIME JIEMEHTOB MPYKHUHbBI, TO
€CTb TIOJTHOE TePeMeIleHne U TOJHYI0 CHUJIY, OTHOIIIEHUE MEXK1y KOTODPbIMU
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MOKET B HEKOTOPBIX CIIyYasAX UMETh YPE3BbIYANHO CIOKHBIN XapaKTep, MbI
3aMeHsieM MHOYKeCTBOM j1ebOpMAaIuii 1 PABHBIM YHCIOM HANPSIXKEHUH, TTPH-
qeM KaxkJas gedopMaliis CBsi3aHa ¢ COOTBETCTBYIONIUM €l Hanpsi>KeHueM
ropa3ao 6osiee MPOCTHIM OTHOIIEHUEM.

Ho npu Bcem TOM mpupoma CBsi3u MeEXIAy KOHMDUTypamuweid u CHIIoH
OCTaeTCs CTOJIb YK€ TAWNHCTBEHHOMN, KaK U paHble. Mbl MOXKeM JINIIb OTMe-
TUTH (DAKT CYIECTBOBAHUS ITON CBSA3M, U €CJIM MbI HA30BEM BCE TAKUE siB-
JIEHUs ABJIEHUAMHU YIPYTOCTH, TO MOXKET OKa3aThCA OYeHb YIOOHBIM KJac-
cuduIMPOBaATH UX TAKUM 0DPA30M, IPHU YCJIOBUU, ITO MBI Oy/IeM MOMHUTb,
9TO MPUMEHEHUEM CJIOBA, «YIPYTOCTh» MBI HE IPETEHIYeM Ha O0bsCHEHUe
MPUYUHDBI CBA3U MEXK/y KOH(Urypanueil u SHepruei.

84. JleiicTBue Ha paccTossHUU. B ciydae IByX MarHuTOB HET HU-
KaKOTO BUJAUMOI'O BEHIECTBaA, CBA3BIBAIOMIETO TeJa, ME2KIAYy KOTOPbIMHU Cy-
IEeCTBYET HalPAXKEeHUE. HpOCTpaHCTBO MEXKAy MarnuTaMu MOZKeT 6bITb
HAIIOJTHEHO BO3J1yXOM HJIN BO,ZI,OI?I, NI Mbl MOXKEM IIOMECTHUTb MArHUTHI B
COCyl U Ha4aTh yAAJISATH U3 HETO BO3/YX HACOCOM, MOKA MATHUTHI HE OKa-
JKYTCsl B TOM, 9TO OOBIHO HA3BIBAIOT MYCTOTOMN, U BCE K€ B3aMMOJIEHCTBIE
MEXKAy MaroHuTaMW HE U3MEHUTCA. MbI MO2KE€M IMOMECTUTHb MEXKIAY MalrHu-
TAMU JIazKe TBEPYIO MJIACTUHKY CTEKJIa, METAJJIa WA JIePeBa, U BCE eIle
HaiIEeM, YTO B3aUMO/IEICTBHE MATHUTOB 3aBUCUT €IMHCTBEHHO OT UX OTHO-
CHUTEJIbHOI'O ITIOJIOZKEHHUA 1 HE U3MEHAETCA 3aMETHO, €CJIN IIOMECTUTDh MEKIY
HUMUN KaKoe-HI/I6yﬂb BemieCcTBO, JINIIb 6])[ 9TO HE 6bIJ'[ OJUH U3 MaI'HUTHBIX
METaJIJIOB. HOSTOMy B3aHMOﬂeﬁCTBHe MeEXK Ay MarHhuTaM#u O6bIKHOBeHHO Ha-
3BIBAIOT delicmeuem Ha PACCMOAHUY.

BuLmn cieansl TOMBITKY, ¥ IPUTOM He 6€3 HeKOTOpOro ycrexa', pas-
JIOXKUTH TO AEWCTBUE HA PACCTOSHUN HA HENPEPBIBHOE PACIIPEIeeHIe Ha-
Npsi’)KeHWs B HEBUIMMON Cpelie W yCTAHOBUTH TaKUM OODPA30M AHAJIOTHIO
MeXAy MarunuTHBIM ,,H,eﬁCTBHeM nu rHel‘/JICTBI/IeM NPYZKUHbI UJIN BEPEBKU IIPU
repesave CUJIbl; HO BCe yKe ToT o01muii hakT, 4To aedopMalu, nid u3MeHe-
HUsI KOH(UTYPAIINHU, COMPOBOKIAIOTCS HAIPSZKEHUAMY WU BHYTPEHHUMHU
CUJIAMH, W ITO IIPU 3TOM B 1eOPMHUPYEMOil CUCTEME HAKOILISIETCS SHEPT U,
octaercsi (paKTOM, KOTOPBIi elie He ObLT 00bsICHEH, NCXO/Is U3 KAKOro 0o
60J1ee OCHOBHOT'O IIPUHIIMIIA.

1CwM. Kaapx Markcsean. Treatise on Electricity and Magnetism. Vol. II, Art. 641.
[COBpeMeHHbIe HCCJIeA0OBaHUA IPUBOAAT K HeO6XO,E[I/IMOCTI/I IpeanosaraTb HaJIM4ue KO-
JIMYECTBA JABIXKEHUS B Cpefie, KOTOpOoe OOHAPYKUBAETCs, HAIPUMED, KPOME HaIIpsKe-
HUS €lle U B JIABJICHUH H3JIydeHus; cpaBH. npusioxenue K Collected Papers IMotinmunea
(J. H. Poynting). 910 ke IPUXOLUTCS IPUHUMATH U JJI UCTOJIKOBAHUS TEH30PHAIBHOIO
II0JId B COBpeMeHHOﬁ TEOpUU TATOTEHHUAA, HOCTpOeHHOﬁ Ha TeOpUumn OTHOCI/ITeJ'IbHOCTI/I].
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85. Teopus moreHNMaJIbHON SHEPTUU CJIIOXKHEE T€OPUYN KWHEe-
THUYeCcKOH sHeprum. Mbl NIpU3HAIM, YTO SHEPIUs MATEPUAIBHON CHCTe-
MBI MOXKET 3aBHCETH OT ee KOH(UTYpAIWK, HO XapaKTep 3TOH 3aBUCUMO-
cTH MOXKeT ObITh TOpa3a0 Hosee CI0KEH, YeM XapPaKTep 3aBUCUMOCTH KUHE-
TUYECKOW SHEPIUHU OT ABUKEHUHA CUCTEMbI. KHHETHYeCKYI0 SHEPTUI0 MOXK-
HO BBIYUCJIUTD IO JBUKEHHUIO YaCTell CHCTEMBI OIPE/IEJIEHHBIM CIIOCOOOM.
Mpb1 yMHOXKaeM Maccy KaxKJIOH JacTH Ha MOJIOBUHY KBaJApaTa ee CKOPOCTH
u OGepeM CyMMy BceX Takux npousBelieHuil. IlorennuanbHasn ke SHEPTHA,
BO3HUKAIOIIAs U3 B3AaUMOIEHCTBUSA ABYX YaCTEH CHUCTEMbI, MOYKET 3aBUCETH
OT OTHOCHTEJHHOTO MOJIOXKEHUS YaCTel 10 3aKOHY, KOTOPBIH MOXKET OBbITH
pa3/uYeH B PA3IMYHBIX Caydasx. Tak, ecim aBa OMIbAPAHBIX IIapa IIPH-
GJIMKAIOTCST APYT K JAPYTY ¢ HEKOTOPOT'O PACCTOSIHUS, TO MKy HUMH HET
HUKAKOTO OIIYTUTEJbHOTO B3AaWMOJIEHCTBUSI, TOKA OHU HE COJIMBATCS Ha-
CTOJTBKO, YTO HEKOTOPhIE YaCTU OYIyT KAa3aTbCsl B CONMPUKOCHOBeHWHU. Jljist
TOro 4TO0BI eie Oosiee COMUBUTH HEHTPHI MIAPOB, HYKHO 3aCTABUTDH CKATh-
Cs CONPUKACAIONIMECH 9aCTH, a ITO TpebyeT 3aTpaThl pabOTHhI.

3Ha4YUT, B 9TOM CJIydae MOTEHIHATbHAS SHEPIHUs MOCTOSHHA JJIsi BCEX
paccrosauii, OGJBIINX PACCTOSAHUS B MOMEHT MEPBOIO MPUKOCHOBEHUS, &
3aTeM OBICTPO BO3PACTAET C MAJbHEHIINM yObIBAHHEM PACCTOSHIUSI.

Cwra, neficTBYIOIIAs MEXK/Iy MAHUTAMU, U3MEHSETCS C PACCTOSTHHEM
IO COBEPIIEHHO APYTOMY 3aKOHY, MU MBI B CAMOM Jejie yOexKIaeMcs, 9TO
TOJIBKO OIBITOM MOYKHO YCTAHOBUTH (DOPMY 3aBUCUMOCTH MEXKIY KOHMUrY-
pauueil CUCTEeMBI U €€ TTOTEHIINAJIbLHONW SHEPruei.

86. IlpusoxkeHme MeToaa YHEPruM K BbIYHUCIeHUIO cuia. [loj-
HOe 3HAHWE 3aKOHA, [0 KOTOPOMY M3MEHSIETCS IHEPIUs MATEPHAIbHON CH-
CTE€MDbI, IIPU U3MEHECHUHN KOHCbI/IpraHI/II/I 1 OBHU>KEHUdA CUCTEMbI MaTeMaTH-
YeCKU PABHOIIEHHO 3HAHUIO BCEX NMHAMUYECKHX CBOUCTB cucTeMbl. Mate-
MaTUYIECKHEe METOJbI, ITOCPEICTBOM KOTODPBIX BCE CHJIBI W HANPSAXKEHUA B
JIBUXKYIIEHCsS CHCTEME BBIBOIATCS W3 OJHOW MareMaTHdecKoi (hOpMYJIbI,
BBIPAKAIOIIEH SHEPIUi0 KaK (PYHKIUIO MMEPEMEHHBIX, ObLIU pPa3BUTHI Jla-
epanotcem, Iamusbmornom M JIPyTUMHU BBIIAIOMIMMUCS MaTeMaTHKAMU, HO
ObLIO OBI TPY/IHO J1arKe OMUCATh UX B PAMKAX JEMEHTAPHBIX Hjeil, KOTO-
PBIME MBI ce0st OTPaHUIUIH B 9TON KHUre. OdepK 3THX METOJOB JaH B MOEM
«Tpaxtare 06 smekrpudectse», yacts IV, rmasa V, §533", a npuioxkenue
9TUX JUHAMHUYECKHUX METOJ0B K JJIEKTPOMAI'HUTHBIM ABJIEHUAM JaHO B CJie-
AYIOLIUX IJIaBaX TPAKTATA.

"
STa rjaBa BOCIPOM3BE/IEHA HUXKE B BH/JE IVIaBbl [X HACTOSAIIETO COYMHEHUS.
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O iHaKO Ke, ecyiu Mbl OyJeM pacCMAaTPUBATD TOJBKO CUCTEMY, HAXO/Is-
IIYIOCs B TIOKOE, TO HETPY/HO BUJETH, KAKUM 00pa30M MbI MOKEM OIpeje-
JINTH CUJIBI CUCTEMBI, €CJTH MBI MOYKEM MaTEMaTHYECKU BbIPA3UTH 3aBUCH-
MOCTDH 9HEPruu CUCTEMbI OT ee KOH(bI/II‘ypa,I_[I/II/I.

Hpe,[[HOJIO}KI/IM, YTO BHEHIHUUA IO OTHONIIEHUIO K CHUCTEMEe areHT Ipo-
U3BOJWUT €€ TMepeMellieHne M3 OJHON KOHMUTypalu B JPYryi; B TAKOM
caydae, ecm cucreMa obJiagaerT B HOBOM KOH(MUIYpaluu OOJbIIUM KOJIH-
YECTBOM SHEPIUH, YeM BHAYAJE, TO OHA MOTJIA MOJYYUTh 3TO MPUPAIIEHAE
9HEPIruHr TOJIBKO OT BHEHIIHETO areHTa. CTaJIO 6bITI) 9TOT areHT JOJIZKEH 6])1.]'[
COBEPIUTDH PAbOTy, PABHYIO MPUPAIIEHUAIO SHEPTUHU CUCTEMBI. [Jist 9TOT0O OH
JIO/2KeH ObLI TPUJIOKUTH CHJIy TIO HAIIPABJIEHUIO TIEPEMEIIEHNUsI, U CPETHEE
3HAYEHWE ITOM CHUJIbI, TOMHOXKEHHOE Ha MepeMeleHne, JOMKHO PABHATHCS
cosepierHol pabore. OTCIOIa CPEIHION BEJUYHHY CUJIBI MOYKHO HANTH,
pa3/Ie B IPUPAIIEHNe SHEPTUN HA, IEPEMEIEHIE.

ECHI/I nepeMenienne BeJINKO, TO CHJIa 3Ta MOXKET 3HAYUTEJIbHO H3Me-
HATHCA B IIPOJOJIZKEHHUE IIEPEMEIIECHUA, TaK 9YTO MOXKET OKa3aThbCA TPYAHBIM
BBIYKCIUTD €€ CPETHION BEJIMYNHY; HO CHJIa 3aBUCUT OT KOHQUIypawu, a
ITOTOMY, €CJTH MbI Oy/IeM yMEHBbIIATD [IEPEMEIeHNe, TO M3MEHEHUs CUJIbI Oy-
AYT TaK>Ke YMEHbIIAaTbhbCA, TaK 9YTO B IIpeaejie MOKHO paCCMaTpUBaThb CHJILY
KaK TIOCTOSIHHYIO B TIPOJIOJIZKEHHE TTEPEMEIIEHHS.

IToroMy, eciim Mbl BBIYUCIUM JJIsl TAHHON KOHMUTYPAIUU Obicmpomy
BO3PACTAHUSI SHEPTUHU C IIEPEMEIIEHUEM, METOIOM, ITOI0OHBIM OTTUCAHHOMY B
8§27, 28 u 33, T0 912 OGBICTPOTA OYy/IET YUCIEHHO PABHA CUJIE, TIPUIOKEHHOM
BHEIITHWM ar€¢HTOM IIO HalIPpaBJICHUIO II€pEMEIICHUA.

Ecnu sueprusi He BO3pacraer, a yObIBaeT NMPH BO3PACTAHUM IEPEMe-
IIIEHNsT, TO CHCTEMA JOJXKHA COBEpINATh paboTy HaJ BHEIIHUM areHTOM, a
cuJIa, IPUJIOZKEHHAs BHEIIIHUM areHTOM, JOJXKHA UMETh HAITPABJIECHUE, TPO-
THBOIIOJIOKHOE HAIIPABJIEHUIO ITEPEMEITEHNU .

87. PazimuHble omnpejiesieHusi cuii. B TpakTarax mo JUHAMHUKE
OOBIKHOBEHHO HJIET PEYb O CHJIaX, C KOTOPHIMY BHEIHUI areHT JAeiCcTByeT
Ha MaTepuasbHyio cucremy. C apyroil CTOPOHBI, B TpaKTaTaxX 00 3JIeKTpH-
4ecTBe OOBIKHOBEHHO PACCMATPHUBAIOT CHUJIbI, C KOTOPHIMH HAAJIEKTPU30BAH-
Has CHCTeMa JeHCTByeT MPOTHUB BHEIIHErO areHTa, MPEeNsTCTBYIOIIEro ee
aukennio. [loaToMy mpu 4TeHMHM KAKOrO-HUOYIb PACCYKIAEHHS O CHIAX
HEOOXOIMMO YCTAHOBUTH, PACCMATPUBAETCS JIM CUJIA, O KOTOPOIi UIET Pedb,
C IEPBOI UJIX CO BTOPOII TOYKH 3PEHUA.

Boobimie, Mbr MO)keM u30€eKATh JIBYCMBICJIEHHOCTH, PACCMATPUBAs SIB-
JIEHUE B IEJIOM KaK HAIPsyKEeHUe, CYIIECTBYIOIIee MEXK/Y ABYMsI TOUKAMU
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WM TeJIaMM, U OTJINYas ero KaK HaTsKEeHWe WM JABJIEHHe, MIPUTIKEHHe
WU OTTAJIKUBAHUE, B 3aBUCUMOCTH OT ero Hampasjenus. Cp. §55.

88. IlpusoxkeHme K ABUXKYyIHIelica cucreme. TakuMm o0OpasoM,
OKa3bIBa€TCHA, YTO Ha OCHOBAHHUU 3HAHUA HOTGHILI/I&JIBHOﬁ 9HEPIruu CUCTEMbI
MIPU BCAKOM BO3MOXKHON KOH(MUTYPAIMHA MBI MOXKEM OIPEENIUTh BCE BHEIII-
HUE CHJIbI, TPEOYIOMIMECs JIJI TOrO, YTOObI yePIKATh CUCTEMY BO [BCSKOM
sazannol| konduryparuu. Eciau cucrema HaXOQUTCS B TIOKOE U €CIH ITH
BHEITHUE CUJIBI CYTh JefCTBUTENbHbIE (HAJUYHBIE) CUJIbI, TO CUCTEMA OY-
AeT OCTaBaTbCA B PAaBHOBECHH. ECJ’H/I CuCTeéMa HaXOOUTCA B ABUXKEHHU, TO
cuila, 1efCTBYIOMAasd Ha KayK/AyI0 YaCTUIly, COCTOUT U3 CUJIbl, BO3HUKAIOIIEH
u3 CBsi3ell CUCTEeMBI (PABHON M IPOTUBOTIONOKHOM TOJBKO YTO BBIYHCIIEH-
HOM BHEIITHel cuiie), U KaKOH-HUOY,Ib BHENTHEH CHUJIbI, KOTOpasi MOXKET ObITh
npusoxeHa K Heit. Ctajo ObITh, TIOJIHOE 3HAHUE 3aKOHA U3MEHEHUsI TOTEeH-
MAJIBHOM HEpPruu ¢ KoHdurypamued 1aao 6bl HAM BO3MOXKHOCTH PEJ-
CKa3bIBaTh BCAKOE€ BO3MOXKHO€ JIBHXKEHHUE CHCTEMBbI I10/] ,Z[eﬁCTBHeM JaHHBIX
BHEIIHUX CUJI, IIDU YCJIOBUU, YTO MBI B COCTOAHUU IIPEOAOJIETh YUCTO MaTe-
MaTUYECKHE TPYAHOCTHU BBIYUCIICHUA.

89. IlpmwiioxxeHne MeToda YHEPrUHU K MCCIETOBAHUIO JeMCTBU-
TEJIbHBIX TeJ. Korma Mbl IIepexoJuM OT OTBJIEYEHHOMN JUHAMUKYU K (Hu-
3WKe, — OT MaTePHAJTbHBIX CHCTEM, €IUHCTBEHHBIE CBOMCTBA KOTOPBIX CYTh
Te, KOTOPbIE BLIPAYKEHbI B WX ONpPeIeJeHUusX, K PeaJbHbIM TeJaM, KOTO-
PBIX CBOMCTBA HAJIEKUT UCCIEI0BATH, — TO yOEXKIAEMCs, YTO CYIIECTBYET
MHOTO sIBJIEHUM, KOTOPbIE MbI HE B COCTOSIHUYU CBECTH K U3MEHEHHUSM B KOH-
durypamun 1 IBUKEHUU MATEPUAIbHON CUCTEMBI.

Koneuno, ecim MbI HAYHEM C MPEANOJIOXKEHUS, UTO JEHCTBUTEIbHBIE
TEJIa, ITO CUCTEMBI, COCTOSIIIIE U3 MATEPUH, YIOBJIETBOPSIOIIEH BO BCEX OT-
HOIIIEHUSIX IPUHATHIM OIIPEIEIEHUIM, TO MOYKEM UJITH JAJbIIE, yTBEPK A,
YTO BCE SIBJIEHUsI CYTh M3MEHEHUsl KOH(MDUI'YDAIUU U [IBUMKEHUSI, XOTs MbI
¥ HE MOJATNOTOBJIEHBI K TOMY, YTOOBI OIMpPEIeUTh XapaKTep KOH(MUTYpPALUH
U JIBUXKEHUsI, KOTOPBIM MOT'YT OBITH O0'bsSICHEHBI OTe/IbHbIE siBjieHusi. Ho B
TOYHOM HAyKe TAKUE MUIIOTE3bI JOJKHBI OIEHUBATHCS HE [10 TOMY, YTO OHU
oberaoT, a mo ToMy, 4To oHu naior. Kordurypalus u IBUKEHUE CUCTEMbI
— 3970 (AKTHI, MOMJAIOINIUECST TOYHOMY OIMUCAHUIO, & IIOTOMY, YTOObI O00b-
sICHEHUE sBJIeHUsI KOH(UTrypaImeil U IBUKEHHEM MaTepPUAJbHON CHCTEMBI
MOTJIO OBITH JOIYIINEHO KAK JOMOJHEHNE K HALIEMY HayYHOMY 3HAHUIO, HY K-
HO OIpPEJETUTh KOH(MUTYPALIUHT, IBUXKEHUS ¥ CUJIBI U [TOKA3aTh, YTO OHU CO-
IJIACYIOTCS C U3BECTHBIMY (hAKTAMU U CIIOCOOHBI 1aTh 00'bSICHEHUE SIBJICHUIO.
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90. IlepemeHHBIE, OT KOTOPBIX 3aBHUCHUT sHepruda. Ho ngaxe B
TOM CJIydYae, €CJI U3ydaeMble HAMU SBJIEHUS ellle He OObsSCHEHbI JUHAMU-
4eCKHU, Mbl BCe K€ MOYKeM I10JIb30BaThCs IPUHIUIIOM COXPAHEHUs SHEPIUN,
KaK PYKOBOJUTEJIEM B HAIIUX W3bICKAHUAX.

s TOro 9TOOBI MPUMEHUTH ITOT MPWHIINIL, MbI IPEXKIE BCETO TPUHU-
MaeM, YTO KOJIMYECTBO YHEPIMHU B MaTePUAJIbHOIl cucTeMe 3aBUCUT OT CO-
CTOSHUA 3TOM CUCTEMBI, TAK YTO JAHHOMY COCTOSHUIO COOTBETCTBYET OIIpe-
JeJIeHHOE KOJINYECTBO SHEPIUU.

IlepBbrii mar cOCTOUT B ONPEIEIEHUN PA3IUIHBIX COCTOSHUN CUCTEMBI,
U KOI'ZJa MbI UMEEM JIeJIO C JIeCTBUTEIbHBIMU TeJIaMU, TO JOJI?KHbI OIIpe/ie-
JINTH WX COCTOSTHUE HE TOJBKO C TOYKHW 3PeHUsI KOHMDUTYPAIUH U [BUKEHUS
UX BUJAMMBIX 4acTell, HO, €Il y HAC e€CTb OCHOBAaHUE II0J03PEeBaTh, UTO
KOHMUTYDAIWS ¥ JBUYKEHNE WX HEBUIMMBIX YaCTHI[ BJIUSIOT HA BUINMOE
sIBJIGHUE, MbI JOJIKHBI IIPUIYMATh KAKOH-HUOY b METOJ OIEHKH BO3HUKAIO-
el BCJIEICTBHUE STOT'O SHEPTUH.

Tak, naBienue, TeMrepaTypa, JMEKTPUUECKUIN TOTEHIINAT U XUMUUE-
CKHM cOCTaB CyTb IepeMEHHBIE BEJINYUHbI, 3HAUeHUs KOTOPBIX CIyzKaT JJid
OIIPEeIeJIEHUsI COCTOSIHUS T€eJia, U B OOIIEM HEPrusi Tejia 3aBUCUT OT 3HAUe-
HUM 3TUX U IPYTUX MTEPEMEHHBIX.

91. DHeprus, BbIpa>keHHasi Yepe3 3Tu nepemenuble. Cieny-
IONUI [IAr B HAIEM WCCIEIOBAHUU COCTOUT B TOM, YTOOBI OMPEIETHUTH,
CKOJIBKO PabOTHI IOMIPKEH COBEPIIUTH HAJ| TE€JIOM BHENTHWH areHT s TOTO,
9TOOBI MEPEBECTH €0 U3 OJHOTO JAHHOTO COCTOSTHUS B JIPYTOE.

Jlist 9TOi 1 TOCTATOYHO 3HATH paboTy, TpeOyIomycs s TOTOo,
I1ITO6I)I nepeBecTu TeJIo U3 OCO6OI‘O COCTOAHUA, KOTOPOE€ MBI MO2KE€M Ha3BaTb
HAUAALHOLM COCTNOAHUEM, B JIFODOE JPYyroe JAHHOE COCTOsIHUE. DHEPTUs B
MOCJIEJTHEM COCTOSTHUM PABHA SHEPTUU B HAYAJIBHOM COCTOSIHUY, CJIOXKEHHOMN
¢ paboToii, TpebyIoteiics s epeBoa Tejla U3 HAYAIbLHOIO B KOHEYHOE
cocrosiaue. Tor dakt, 4To 3Ta pabora OIHA W Ta ¥Ke, 4epe3 KaKOH Obl ps
COCTOsIHUIT HU MpoIIa CUuCTEMa IMPHU IIEPEXOo/1e U3 Ha41aJIbHOT'O COCTOAHUA B
KOHEYHOE, sIBJISIETCsI OCHOBAHUEM BCEil TEOPUU IHEPIUH.

Tak Kak BCe sIBJIEHUsI 3aBUCAT OT M3MEHEHWH SHEPruM Tesia, a He OT
€e MOJTHOTO 3HAYEHHUsI, TO HET HEOOXOIMMOCTH, JAyKe eI Obl 3TO ObLIO
BO3MOIKHO, CIIe/IaTh KAKyIO-HUOYIb OIEHKY SHEPIUH TEJa B ero HAYaaIbHOM
COCTOAHHUN.

92. Teopus Temaorbl. OnHO U3 CAMBIX BaXKHDBIX NMPUIOKEHUHN 3a-
KOHA COXPAHEHUs YHEPIUU — ITO K UCCIIEIOBAHUIO IIPUPOJIBI TEIIOTHI.
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O/HO BpeMsi IPeIoarajii, 9T0 pa3jIndie MEXKIY TEIlJIbIM U XOJIO-
HBIM T€JIOM ODYCJIOBJIMBAETCsI IPUCYTCTBUEM BEIIECTBA, HA3BIBAEMOI'O Tell-
JIOPOJIOM, KOTOPBIH HAXOAWTCSA B OOJIbIIEM KOJIMYECTBE B TEJIE, KOTJA OHO
TEIIO, YeM B TOM CJydae, KOria oHO Xosioauo. Ho onbiter Pymdgopda man
TEIUIOTOM, BHIJAEIAIONIENCS TPU TPEHUHM METAJLIa O METAJLJI, U ONbIThI /[96u
HaJ| [UIABJIEHUEM JIb/la, TPEHHeM II0KA3aJId, 9TO B TOM CJIydae, KOTIa pa-
60Ta 3aTPAYUBALTCS HA MPEOJOJIEHNE TPEHUsI, KOJIUIECTBO IIPOU3BEIEHHOM
TEIIOTHI IIPOIMOPIMOHAIBHO 3aTPAYeHHON pabore.

Onbrtel IM'upra MOKA3AIN, KPOME TOTO, YTO €CJIA TEIJIOTY 3aCTABJISIOT
coBepInarh paboTy B MAPOBOI MaIlWHE, TO YACTh TEILIa UCYE3aeT, U UTO
KOJIMYECTBO HCUYE3AIONIEN TEIJIOThI MPOIOPIIMOHAIBHO TPOU3BEIEHHON pa-
6ore.

Becbma TmraresnbHOe m3MepeHue pabOTHI, 3aTPAYEHHON HA TpPEHUE, W
MIPOU3BEJAEHHON MPU TOM TEIIOTHI, OBLIO MPOU3BeIeHO Joicoysem, KOTO-
PbIil HAXOIUT, YTO TEIJIOTA, TPEOYIOMAsCs i TOr0, YTOObI TOJHATD TEM-
neparypy omaoro ¢gyuTta Boabr oT 39°® 1o 40°®, skBuBasenTHa 772 GyH-
to-yram paborsr B Manuecrepe, wim 24,858 nayumaa-gyram.

Orcrofa MbI MOYXKEM OIPEJIEUTD, YTO TEIIOTa, TPEeOYIOAsC I TO-
ro, YT0OBI IOJHATH TEMIIEPATYPY OAHOTO rpaMma Bozbt ot 3°C 1o 4°C, ecrb
42000 000 spros.

93. Temsota ectb bopma sHeprum. Urak, Temiora MOXKeT ObITH
CO37aHa, & MOITOMY OHA HE MOXKET OBITh BEIIEeCTBOM; BCAKMIT pa3, KOrja
MeXaHUYeCKast SHEPTUs TepsieTcst barofgapst TPEHUIO, CO3/1aeTCs TEeIIoTa, a
BCAKHUI pa3, KOTJA TOJIYyYaeTCsS MEXaHUYECKasl SHEPIUs B MaIlWHE, IPOUC-
XOJUT TOTEPs TEILIA, U TaK KAK KOJIMYECTBO MOTEPSHHON WJIM MTOJIY Y€HHOM
SHEPI'UH POIMOPIIMOHATBLHO KOJUIECTBY IOy YeHHON UJIN TOTEPSHHON Terl-
JIOTBI, MBI 3aKJIIOYAEM, YTO TEILIOTA €CTh BUJ SHEPIUH.

MpbI nMeeM TaKKe OCHOBAHUSI MTOJIATATH, YTO MEJIKHAE YACTUIBI TEILIOrO
TesIa HAXOAATCS B COCTOSHUU OBICTPOrO CyeTJIMBOrO ABuKeHus (agitation),
TO €CTh YTO KaXK/1as YaCTUIA BCEI/Ia OY€Hb OBICTPO IBUKETCs, HO HAIIPAB-
JIEHUE ee JBUKEHUS TaK YaCTO MEHSIeTCs, YTO OHA OYEHb MaJjIO WJIM COBCEM
HE MEePEMEIAeTCs U3 OJJHOIO MECTa B JIPYTOe.

Ecau 3T0 BepHO, TO 9acTh, U MOYXKET OBITH OUEHb OOJIBIIAsT YaCTh, IHED-
TUH TEIJIOTO TeJIa JA0MXKHA ObITH B (hOpMe KMHETHIECKON IHEPIHH.

Ho pms narmeit mHacrosimei 1eaum HeT HEOOXOIUMOCTH ONPEIE/UTD, B
KaKoil popMe COIEpPIKUTCs IHEPTUsi B TEIJIOM TeJie; BayKHee BCero To 00-
CTOSAITEILCTBO, YTO 9TA SHEPIHS MOXKET U3MEPATHCS B BUIE TEILJIOTHI, a TaK
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KaK KaXK/IbIfl BU/I SHEPIUU MOYKeT ObITh PEBPAIEH B TEIJIOTY, TO 9TO JAET
HaM OJIUH M3 CAMBIX yJIOOHBIX METOIOB U3MEPEHUs] SHEPTHUH.

94. Dueprus, u3MepsieMasi B TEILIOBbIX eAWHUITAX. Tak, Korja
HU3BECTHBIE BeIIECTBa IMPUBOAATCA B COIIPUKOCHOBEHHE, TO IIPOUCXOOAT XU-
MUYECKHE PEAKINH, BEIIeCTBA COEINHSIOTCS B HOBbIe KOMOUHAITNH, U HOBAst
IPYIA BEIIECTB UMeeT XMMHUYECKHe CBONWCTBA, OTJIMYHBIE OT CBONCTB Tep-
BOHAYAJIbHO I'PYIIIBI BellecTB. B TeuenHne 3Toro npomuecca MOXKeT ObITH CO-
BepIeHA MEXaHMYEeCKasi Pab0Ta PACITUPEHUEM CMECH, KaK, HAIIPUMED, [IpU
B3PbIBE TIOPOXA, MOXKET OBITH MIPOU3BEIEH ITEKTPUIECKIUI TOK, KAK B TaJlb-
BaHUYECKOH OaTapee, U MOXKET BBLIEIUTHCS TEIIOTA, KAK TIPU OOJILITNHCTBE
XUMHUYECKUX PeaKIuil.

Ecau sueprust pacxoyercs B BUIe MEXaAHUYIECKOH pabOThI, TO OHA MO-
JKeT OBITh HEeMOCPEJICTBEHHO M3MEPEHA UJIH MOXKET OBbITH MPEBPAIIEHA TPe-
HHEM B TEIJIOTY. DHEPIHUIO, KOTOPAS TPATUTCS HA TPOU3BOJCTBO JIEKTPUIE-
CKOTI'0 TOK&, MOYKHO OIPEIETUTh B (hOpMe TENJIOThI, €CJIN AATh TOKY IPOTe-
KaTb 110 TIPOBOIHUKY TaKOH (DOPMBI, YTOOBI MOABJISIIONIASICS TEILIOTa MOTJIa,
ObITH y100HO m3MepeHa. Hy»KHO craparbcsi, YTOOBI SHEPIUs HE TepeIaBa-
JIaCh HA PACCTOSIHUE B BUJIE 3BYKA WJIU JIYUIUCTOM TEIJIOTHI, He Oy 1y du Hal-
JIeKaIM o0pa30oM ydITeHa.

DHEpPrusi, OCTAIOIIASCI B CMECH, CJIOXKEHHAsl ¢ TOU dHEprueil, KoTopast
BBIJEJINJIACH, JOJIZKHA PABHATHCSA II€PBOHAYAJIbHON SHEPIUH.

Indproc, Pasp, Juavbepman, [FOauyc Tomcen| u npyrue uamepuin
KOJIN4YECTBO TEIIJIOTDBI, BbI,HeJIHIOHJ,eﬁCH, KOIr'la U3BECTHOE KOJIMYECTBO KHC-
JIOPOZA, WU XJIOPA COEIUHSETCS C SKBUBAJIEHTHBIM €My KOJHIECTBOM JIPY-
IUX BEHIECTB. DT U3MEPEHUsl TO3BOJISIOT HAM BBIYHCIUTH N3OBITOK SHEp-
'y, KOTOPYIO paccMaTpuBaeMble BelleCTBa UMeJd B UX NePBOHAYAJIbHOM
COCTOSIHUHM 10 COEIMHEHUsI HAJI SHEPrueil, KOTOPOil OHM 0OJIAJAI0T TOCTe
COe/IUHEHU .

95. Ilpexncrositasi Hay4yHasi pabora. XoTsd yKe CAeJaHo 6Osb-
III0€ YUCJIO TTPEBOCXOAHBIX PAOOT ITOTO POJA, HO PA3MEPbI UCCIEIOBAHHOIO
A0 CUX TIOP IIOJIA KazKyTCdA COBEPIIEHHO HE3HAYUTEJbHBbIMU, €CJIU IIPUHATDH
BO BHHUMAaHUe OECKOHEYHOE PA3HOOOPA3Ue U CJIOKHOCTD TEJI TPUPOJIbI, C KO-
TOPBIMH IIPpUAETCA UMETHh IeJ10.

B neiicrBuTenpbHOCTH, cylecTBeHHAs paboTa, Jexarias nepen husu-
KOM-HCCJIEIOBATENIEM TIPY COBPEMEHHOM COCTOSIHUU HAYKHU, COCTOUT B OIpe-
JIEJICHUN KOJIMYECTBA YHEPTUH, KOTOPOE MPUOABJIIETCS K MATEPUAILHON CH-
CTeMe UJIU OCTABJISET ee [P IIePexo/ie CUCTEMbI OT €€ Ha49aJIbHOI'O COCTOsI-
HUs B KAKOe-HUOYIb JIPYTOe OIpeJeeHHOe COCTOSHIE.
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96. Vcropusi yueHunsi 06 sHeprumn. HayuHasi BaxkHOCTH 0003HA-
YeHus OCOOBIM MMEHEM TOW BeJIMYUHBI, KOTOPYIO MbI HA3bIBAEM KHHETU-
YeCcKOil IHeprueil, ObLIA, KayKercs, BIepBble nmoHATa Jleldbnuyem, JaBIIIM
OPOM3BENEHUI0 MACChl HA KBAJPAT CKOPOCTH Ha3BaHUE ocugol cuabvs (vis
viva). ZKuBas cusia ectb yZBOEHHAs KUHETHYECKAs SHEPIHU.

Hvromon, B «Iloyyennn K 3aKOHAM JIBU2KEHUsI», BbIPAYKAET OTHOIIIECHIE
MeXK1y OBICTPOTOM, C KOTOPOi paboTa COBEPIIAETCS BHEIIHUM areHTOM, H
OBICTPOTOM, C KOTOPO#l OHA TPATUTCSI, HAKOILJISETCS MJIA TIPEBPAINAETCS Ka-
KOW-HUOY b MAIIMHON WJIN JAPYTOH MATEPUAIBHOM CUCTEMOM, B CIIEIYOMIEM
YTBEPIK/IEHUH, KOTOPOE OH JIeIaeT ¢ IEeJbI0 MOKa3aTh, KaK AJIEKO MPOCTH-
paercda NpujaoXKeHue TPeTbero 3aKOHa JABUXKEHUS.

«Ecnu neiicTBre BHEIIHErO areHTa OIEHWBATH MPONOPIUOHAIBHO IIPO-
W3BEJIEHUIO CHJIBI HA CKOPOCTD M, MTOJOOHO 3TOMY, TPOTHBOAEHCTBUE COIIPO-
THUBJICHUA OLIEHUBATH IJIA Ka,)K,HOfI aCTU CUCTEMBI B OTACJIbHOCTH IIPOIIOP-
LUOHAJIBHO IIPOU3BEICHUIO €€ CKOPOCTHA Ha CUJLYy COIIPOTUBJICHUA, IIPOUCXO-
JAIIYI0 OT TPEeHWd, CUENJIeHUd, BeCa U yCKOPeHUud, TO AeHCTBHe W IPOTHU-
BoJielicTBHE OYIyT PaBHBI MEXKJIy COOOI0, KAKOBA ObI HU OBbLIa MPUPOJA U
JBUXKEHUE CUCTEMBI». ITO 3TO coobparkeHne 3aKII09aeT B ce0e B CKPBITOM
BUJIE TIOYTH BCE ydeHre 06 SHepruu, Bruepsbie ykazamn Tomcon u Tom”.

CioBa «zeficTBue» M «IIPOTUBOJIEICTBUEY, KOTJA OHU BCTPEYAIOTCS B
M3JI0KEHUHN TPETHEero 3aKOHA JIBUKEHUs, OObACHAIOT B TOM CMBICTIE, YTO
o4 HUMU MOAPA3yMeBAIOTCA CUJIbI, TO €CThb 4YTO JIEHCTBUE U MPOTUBOAEH-
CTBHE IIPEICTABJIAIOT CO60ﬁ IIPOTHUBOIIOJIOZ?KHBIE CTOPOHBI OAHOT'O U TOT'O 2Ke
HaIlIPAZKEeHUA.

B npTupoBaHHOM BBIIIE MECTE ITHM CJIOBAM IPUIAETCA HOBBIHM U COBEP-
MIEHHO WHOIM CMBICII Te€M, 4TO JeUCTBHE U NPOTUBOIEUCTBUE OIEHUBAIOTCS
MIPOUBBEJEHUEM CHJIBI HA CKOPOCTDb €e TOYKH npuiioykenus. CorsacHo sTo-
My OIPEIEICHIIO, IeHCTBUE BHEIIHEr0 areHTa €CTh OBICTPOTA, C KOTOPOit
OH coBepinaer pabory. ITO TO, YTO MOHUMAIOT IMOJ MOUHOCTHIO TTAPOBOMA
MAIIIWHBI WX APYTroro asuraresid. Ee 0OObIKHOBEHHO BBIPAKAIOT, OIIEHUBA

*Treatise on Natural Philosophy, vol. I, 1867, § 268.

«Hwvtomon, B Iloydenun K CBOeMy TpeTbeMy 3aKOHY ABUKEHHU, U3JI0KHUJI OTHOIIEHHE
MexXy paboToif U KMHETHYeCKOH Heprueil CTO/Ib COBEPIIEHHBIM 00pa3oM, YTO JIydIle
cZieaTh 9TO HEBO3MOXKHO, HO BMECTE C TeM C TaKHM SBHO MAaJIBIM YCHJHEM WJIM JKeJa-
HHEeM IIpHUBJIEYb BHHUMAaHHUE, YTO HUKTO, Ka’KeTCd, He ObLI IOPaKEH OTPOMHON BaXKHO-
CTBIO 9TOr0 MeCTa, [I0Ka OHA He Oblia ykazaHa HenaBHO (1867 r.) Tomcornom u Tomoms.
Clerk Maxwell, Theory of Heat, ch. IV on «Elementary Dynamical Principles, p. 91
(Kaapr Maxceean. Teopus remnorsi, ria. IV, 06 «OCHOBHBIX JUHAMHYECKHX NPUHIH-
max» ).
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YUCJIO JIOMIA/IeH, KOTOPoe MOTpeboBaIoCh Obl /IJist TOTO, 9TOObI COBEPIIATh
pabory ¢ Toit ke OBICTPOTOH, YTO U MAIINHA; 3TO YUCJIO U HA3BIBAIOT YUCIIOM
JIOIIAINHBIX CUJI MAIIUHBI.

Korma mbr yketaeM BbIPA3uTh OIHUM CJIOBOM OBICTPOTY, C KOTOPO# CO-
BepiraeT paboTy KaKOW-HUOYIb BHEIIHWI ATr€HT, TO HA3HIBAEM €€ MOIIHO-
CTHIO ITOT'O areHTa, U3MePsAs MOITHOCTHh PA0OTOM, IPOU3BEIEHHON B €IIHI-
11y BPEMEHHMU.

YuorpebiieHue TepMUHA «IHEPTHUsiy, B TOYHOM U HAYIHOM CMBICTIE, I
BBIPAYKEHMsT KOJUIECTBA PAOOTHI, KOTOPYIO MOYXKET COBEPIIUTH MATEPUAIb-
Hasl CHCTEMa, OBLIO BBEJEHO TOKTOPOM FOnzom ™ .

97. O pa3au4YHBIX BUAAX YHEPTAU. IJHEPTHUsI, KOTOPYIO TEJIO HMe-
€T B CUJIy CBOErO [BUKEHWS, HA3bIBAETCS KUHETUYIECKON dHEPrUei.

Cucrema MoOXKeT TakKe 06J1a/IaTh HEprueil B cuily cBoei KoH(pUrypa-
IIUH, CJIU CUJIBI CHCTEMbI TAKOBBI, YTO CUCTEMA TPOU3BEIET PabOTy MPOTHB
BHEIITHEr0 CONPOTHBJIEHUs, KOI/Ia OHA TIepeiiieT B HOBYIO KOH(MUIYDAIIUIO.
Takas sHEpTrUs HA3BIBACTCA MOTEHIIMATLHON SHEPTHEH.

Tak, eciiu MOAHATH KAMEHb HA U3BECTHYIO BBICOTY HAJi OBEPXHOCTHIO
3eMJIM, TO CHCTEMA JIBYX Te€JI, KAMHs U 3€MJIH, UMeeT MOTEHINATbHYIO SHep-
THIO U MOXKET COBEPIIUTH U3BECTHOE KOJIUIECTBO PAOOTHI IIPH TTAIEHUN KaM-
Hsl. DTa MOTEHIUAJbHAS IHEPTUSI TOPOXKIAETCS TEM 00CTOSTEBCTBOM, 9TO
9€JIOBEK, KOTOPBIH MOJHUMAET KaMeHb, YIAJss €ro OT 3eMJIH, JOJKEeH 3a-
TPATUTh HA 3TO PabOTy W MOCJE TOrO KAK KaMEHb IOJHST, TPUTSKEHNEe
MEXKIy 3emJieil © KaMHeM 00JiajaerT CIoCOOHOCTHIO MPOM3BOAUTEL PabOTYy,
KOI'JIa KAMEHb OyeT OlyCcKaThCs. DTOT BUJ, IHEPIUH 3aBUCUT, TAKUM 0Dpa-
30M, OT PabOThI, KOTOPYIO COBEPUINJIN Obl CUJIBI CUCTEMbI, €CJIU Obl 4acCTh
ocJIeIHEN MOAAINCH AeicTBU0 3Tux cuil. ViMenno sro leavmzoavy Ha-
3BaJl «CyMMOH HATSKEHUIl» B €ro 3HAMEHHTOM MEMyape O «COXPaHeHU!
sueprumy . ToMcon HA3BAJ 3Ty SHEPIMIO CTATHYECKOl SHeprueif; ee Ha-
3BIBAJIN TAKKe dHEPTHEll MOoJoXKeHus; HO Pankxun BB TEPMUH NOmMeHyu-
aAbhaA oHepeus’ . — BEChMa CYACTINBOE BBIPAXKEHHE, HOO OHO HE TOIHKO
0003HAYAET IHEPrUI0, KOTOPOIl CUCTEMA HE UMEET B JIEeHCTBUTEIBHOM 00-
JIATAHUY, & JIMIIb UMEeT CIIOCOOHOCTL MPHOOPECTH, HO YKAa3bIBAET, KPOMeE

*Lectures on Natural Philosophy [1807], Lecture VIII.
**Bepaun, 1847. [3ameuaTesnen riaBHBIM 06pPa30M CBOMMHU OOLIMPHBIMU IIPHMEHEHHS-
MU K JI€KTPHYECKON M XUMHYECKON TeopusiM]|.
“* Vis potentialis /lanuusa Bepryssu, TPOTUBOIIOJATAEMAS VIS ViUG, HAIP., JJI CIIy-
4gasg coruyToil npyzkuHubl; cpaBH. Euler, De Curvis Elasticis, B npubasienun x Solutio
Problematis Isoperimetrici... (1744).
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TOrO, Ha €e CBsA3b C TeM, YTO OBLIO HA3BAHO (MO APYTUM OCHOBAHWSIM) MO~
TeHIUANbHON pyHKIHEt .

Pazsuambie BUIBL, B KOTOPHIX OOHAPYKEHO CYIIECTBOBAHUE SHEPTUU B
MaTepuaJIbHbIX CUCTEMaX, 6bIJII/I OTHECEHbI K OJHOMY M3 3TUX ABYX KJacC-
COB — KHHETUYECKON dHEePrhuu, MOPOXKIAeMON NBUZKEHWEM, U IOTEHIINAJIb-
HO SHEPI'HH, MOPOKIAEMOl KOHpUryparueii.

Tak, Termoe Teyo, MepeAaloIiee TENJIOTY OOJIee XOJIOIHOMY TEey, MO-
JKeT MPOM3BECTH DPabOTy, 3aCTaBJisAs XOJIOJAHOE TEeJIO PACIHIUPATHCS, Tpe-
0/I0JIeBasl JABJIEHUE. 3HAYUT, MATEPUAJIbHAS CHCTEMAa, B KOTOPON HMeer-
Cs1 HEpABHOMEPHOE PACIPE/IeJIEHNEe TEMIIEPATYPhI, 00JIaAeT CIIOCOOHOCTHIO
MIPOU3BOAUTH pAbOTy WiIH IHeprueil. B HacTosAIIee BpeMs [TOIaraioT, YTO ITa
SHEpPrus eCTb KWHEeTUYIeCKas SHEPIHs DECTIOPSITIOTHOIO IBUKEHUS MeIbaaii-
X YaCTeil TEIJIoro TeJsa.

OrHecrpenbHbIH TOPOX 00J1a/1aeT SHEPrUell, TaK KaK, eCJIM €ro 3aKedb,
OH CIIOCOGEH TIPUBECTH B JIBUXKEHUE IIYIIEYHOE sITPO. JHEPrUs MOPOXa €CTh
XUMHUYIECKad dHEPTrud, IIPOUCXoaAIIad OT CHOCO6HOCTI/I COCTaBHBIX 3JIEMEH-
TOB IIOPOXa IIPHUHATH HOBOE PACIIOJOXKEHHE I10CJI€ B3PbIBa, TaK qTO6bI 3a-
HATH O0JbIIHI 00beM, YeM nmopox. IIpu HbIHEITHEM COCTOSTHUY HAYKU XUMU-
KU TIPEJICTABJIAIOT cebe XUMUUIECKYIO PEAKINIO, KAK U3MEHEHHE PACIOIOXKe-
HUsI 9aCTHIL IO, JEHCTBUEM CUJI, CTPEMSIIIUXCS TTPOU3BECTH ITO U3MEHEHUE.
CraJi0 OBITh, € ITON TOYKHU 3PEHNUsI, XUMUYECKAsT SHEPTUST €CTh TTOTEHIHAb-
Has SHEPIud.

Bozayx, cxkaThiii B KaMepe BO3YIIHOIO PYKbsi, CIIOCOOEH BHITOJIKHYTh
nyso. OJIHO BpeMsi NPEIIoIarajn, YTo0 IHEPTUsl CKATOTO BO3yXa MPOUC-
XOAWUT OT B3aUMHOI'O OTTAJKUBAHUS ero JacTull. Kciu Obl 370 00bsicHeHe
ObLIO BEPHO, TO IHEPTHS CKATOrO BO3/yXa ObLIa ObI MOTEHINAILHON SHEp-
ruei.

B HoBeiiiiee BpeMsi MPUINILINA K MBICTH, YTO YACTHUIBI BO3/LYyXa HAXOIAT-
Cd B COCTOAHUN ABUXKEHUA U YTO €ro JaBJICHUE BbI3bIBACTCA yIapaMU 3TUX
4acTuIl 0 cTeHKr cocya. CoryiacHo 3TOi TEOPUH, SHEPTHUsT CKATOT'O BO3/LyXa,
€CThb KHHETUYIECKAs HEPTHUs.

CyimecTByer, TakKuM 00pa30M, MHOTO PA3IUIHBIX (DOPM, B KOTOPHIX Ma-
TepuajbHas CUCTEMa MOXKET 00J1aJaTh SHEPrueil, 1 B HEKOTOPHIX CJIy4dasx
HEJIb34 PENIUTDH, €CThb JIK 3TO KHHETHUYIECKasd WJIN ITOTEHIINAJIbHAA dHEPrusd.
[Ipupoma sHEeprun ocTaeTcs, OHAKO, TOM Ke caMoii, B KaKo# ObI (hopme OHA

* -
TepMHUHOM «IIOTEHIIMAJI» IOJIB30BAJIUCH He3aBucuMo [aycc u I'pun, u, 1o Bceit Bepo-
STHOCTH, OH BeJIeT CBOe Ha4daJso oT /[. BepHyaau.
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HY Haxonusiack. KonmmdyecTBO SHEPrUM MOXKHO BCET/1a BBIPA3UTh, IPUPABHU-
Basl €ro SHEPTHH TeJIa ONPEIEIeHHOI MaCChl, ABUXKYIIErOCs C OIIPeIeIEHHOM
CKOPOCTBIO.



['IABA 6
IToBTOpuTEBHBIN 0630D

98. PerpocneKTUBHBII B3IJIs Ha OOMIyI0 JUHAMUKY. MbI Te-
Iepb IPOILIN TY YaCTh OCHOBHON HAyKU O JBUXKEHUU MaTepPUU, KOTOPYIO
ObLIN B COCTOSTHUM M3JIOKUTD JOCTATOYHO 3JIEMEHTAPHO, B COIVIACHH C TLJIa-
HOM 3TOH KHHI'H.

Hawm ocraercst 0603pers B3anMOOTHOINIEHUS MEXK/Iy YaCTsAMU ITOM Ha-
YK U OTHOIIEHWE IEJOr0 K APYruM (bU3MIEeCKUM HAYKAM, U TEIEPb MbI
MOXKEM 3TO CHEJIATh 0OJIee yIOBIETBOPUTEILHBIM 00PA30M, 9€M TOIAa, KO-
I/Ia MBI ellie He ObLIN BBEJEHBI B CYIIECTBO MPEIMETA.

99. Kunematuka. MpbI Havau ¢ KHHEMATUKH, WA HAYKH O CAMOM
aBukennn. [loHsATHS, KOTOPBIE BBOISTCSA B ITOM OTIEJE MPEIMEeTa, CyThb
MMOHSATHUS MPOCTPAHCTBA U BpeMeHu. EIMHCTBEHHOE CBOMCTBO MATEPHUH, KO-
TOPOE BXOJUT B HAIllE PACCMOTPEHHE, ITO €€ HeIPEPHIBHOE CYIIECTBOBAHUE
B NPOCTPAHCTBE W BPEMEHU — HMEHHO, TO OOCTOSTENbCTBO, U9TO KaXKIAs
YaCTUIIA MAaTEPUX BO BCAKHUI MOMEHT BPEMEHH 3aHUMAET OJIHO U TOJBKO
OJIHO MECTO, ¥ U3MEHEHHE ee IMOJIOXKEHUsI B TedeHue J000ro mpoMexKyTKa
BPEMEHU COBEPIIAETCS ABUKEHUEM 0 HEMPEPHIBHON TPAEKTOPHH.

Hu cuia, Biausiiomasi Ha ABUYKEHHUE Tejia, HU MAacca Teja, OT KOTOPOii
3aBUCUT BEJIMYIUHA CUJIBI, TPEOYIONIeics [Jisi TOro, YTOObI IPOU3BECTHU [IBH-
JKEHHe, He OCTAHABJIMBAIOT HA ceDe HAIIero BHUMAHHUS B YUCTONH HAyKe O
JIBU2KEHWH.

100. Cuua. B caemyromem otese npeaMera pacCMaTPUBACTCS CHIIA
C TOYKHU 3PCHUsA €€ BJIUAHUA Ha JABUZKCHHE MACCHI.

ECJII/I MBI COCPEAOTOYHM Hallle BHUMAaHUE Ha OJHOM TeJjie, TO Hallle UC-
cJeIOBaHUE JAeT HaM BO3MOXKHOCTDH U3 HAOJIOAEHWS €ro JIBUMKEHHS OIpe-
JEeJINTh HalpaBJEHUE U BEJIMYUHY PABHOAECHCTBYIOIIEH BCEX CUJ, OEUCTBY-
IOIIUX HA TEJIO, ¥ 9TO UCCIeTOBAHUE €CTh TUIUYHBIN 00pa3ell BceX N3bICKA-
HUN, TPEAITPUHIMAEMBIX C IEJIHI0 OTKPBITHS U U3MepPeHUsi (PU3UIECKUX CHI.

Ho 310 MOxKHO paccMaTpuBaTh, KaK MPOCTOE MPUJIOKEHUE OIIPeiesie-
HUs CUJIBI, & He KAK HOBYIO (DU3UUECKYIO UCTUHY.

Korma Mbl onpenesisieM paBHBIE CHIIBI, KAK TaKue, KOTOPbIE COOOIIAIOT
OIMHAKOBOE YCKODEHME OJHOI U TOI »Ke Macce, a paBHble MACChl, KaK Ta-
KHne MacCCbl, KOTOPbIE IIOJIY41al0T OJJUHAKOBbIE YCKOPEHUA OT PaBHbIX CUJI, TO
HETPY/IHO yCMOTPETh, YTO TAaKOe OIpejlesIeHne PABEHCTBA CUJI CBOJUTCHA K
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YTBEPKIEHUIO (DU3UIECKOM UCTUHBI, YTO CPABHEHUE KOJTHMIECTB MATEPUH 110
cusaM, TpeOyIomuMCs 1715 COODINEHNs UM JIAHHOTO YCKOPEHUSsT, eCTh METO/I,
BCET/Ia BeAYIIHil K COTJIACHBIM Pe3yabTaTaM, KAKOBBI Obl HU ObLIA abCOIOT-
HbI€ 3HA4YE€HUAd CUJI U yCKOpeHHﬁ.

101. Hampsixkeaue. Cienyronuii mar B HayKe O CHJIe COCTOUT B
TOM, 9YTO MbI IIEPEXOJUM OT PACCMOTPEHUH CUJIbI, KaK [OT,z[eJIbHo] JedCTBY-
IOIIel Ha TeJIO, K TOHM TOYKe 3PEHHs, UYTO CHJIA IIPEJICTaB/sieT coboil omgHy
CTOPOHY TOT'O B3aUMOMENUCTBUS MEXKJIY ABYMS TeJaMH, KOTODOe Ha3BaHO
Hvromonom neiicTBreM U TPOTHBOIEHCTBHEM M KOTOPOE Telepb KOpo4e Ha-
3BIBAIOT OJHUM CJIOBOM <«HAIPSKEHUE.

102. OTHOCHUTEBHOCTh AUHAMMYECKMX 3HaHmii. Becn nam
IIpOTPECC JI0 Cero MOMEHTAa MOXKHO OIMCATh, KAK IOCTEIIEHHOE Da3BUTHE
yueHus 00 OTHOCUTETBHOCTH BCEX (pU3MUECKUX siBjieHui. Mbl, 09eBUIHO,
JIOJKHBI TTPU3HATH ITOJIOXKEHWE OTHOCHUTE/IbHBIM, MO0 HE MOXKEM OIpe/ie-
JINTH TIOJIOYKEHUE TeJia HUKAKUM CIIOCODOM, KOTOPBIH He BhIpazKasl Obl OTHO-
menusi. B 0ObIIEHHOM sI3bIKEe YHOTPEOJIEHUE CJIOB «IBUYKEHUE» U «ITOKOW»
He UCKJII0YaeT CTOJIb ONIPEIEJIEHHO IPEeACTaBIEHNE O BO3MOXKHOCTH UX a0CO-
JIIOTHOTO U3MEPEHHSI, HO IPUYINHA ITOTO T, YTO B HAIIEH OOBIIEHHON pedn
MBI MOJTYAJINBO IPEIIIOIAraeM, 9TO 3eMJIsd HAXOIUTCA B ITOKOE.

Korga nammy noHATHA 0 TPOCTPAHCTBE U JBUKEHUU CTAHOBATCS SCHEE,
MbI yOeK1aeMcsi, KAK BCE 3/IaHUe IUHAMUYECKOIO YUYeHUs CBA3AHO B OIHY
CTPOUHYIO CACTEMY.

Hamre nmepBonadasibHOe TpejcTaBieHre ObLIO, MOXKET OBITh, TAKOBO,
4TO aOCOTIOTHOE 3HAHKUE TOTO0, TJI€ Mbl HAXOJAMMCS M B KAKOM HAIPABJIEHUN
MBI JBMKEMCsI, €CTh CYIIECTBEHHBIH 3JIEMEHT HAIero 3HAHWUA, KaK 3HAHUA
CO3HATEJIbHBIX CYIIECTB.

Ho »T10 mnpeacraBienue, XOTsi €ro, HECOMHEHHO, PAa3JIeJIsJii MHOTHE
Myperbl IPEBHOCTH, OBIJIO MOCTEIIEHHO U3THAHO U3 YMOB JIULL, U3y YAIOIINX
bu3uKy.

B mpocrpancTBe HET MEKEBBIX 3HAKOB; OJHA YAaCTh IPOCTPAHCTBA CO-
BEPIIEHHO TOXKIECTBEHHA BCAKOH IPYTOil ee YacTH, TaK YTO HEJIb3s1 CKa3aTh,
B KAKOH 9acTh MBI HAXOAUMCs. MbI Kak ObI HAXOIMMCS Ha, CIIOKORHON TU1a,11
MOpsi €3 3Be37, KOMIIaca, JIOTAa, BETPa, WJIM TE€YEHHUs U HE MOXKEM CKa3aTb,
II0 KAKOMY HAIPABJIEHUIO MBI IJIBIBEM. ¥ HAC HET Jiara, KOTOPBIH MBI MOT-
s 6bI OPOCUTDH, YTOOBI PACCYUTATH HAIILY CKOPOCTH; MBI MOXKEM OIEHUTD
OBICTPOTY HAIIErO ABUKEHHUS TOJHKO OTHOCUTEIBHO COCEIHUX TeJ, HO He
3HAEM, He JIBUKYTCS JIN CAMU ITU TEJIa B IPOCTPAHCTBE.
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103. OTHOCHTEJIBHOCTh CHJIbI. MBI HE MOXKEM JIarKe CKa3aTh, Ka-
Kasl CHJIa Ha HAC JIEHCTBYET; Mbl MOXKEM JIMIIIb YKa3aTh PA3HOCTb MEXK/y CH-
JIOIi, nefCTBYIONIE HA OJMH IIpeMeT, U CUJION, NefiCTByIOIeil Ha ,upyroﬁ*.

Mpbr uMeeM [eHCTBUTENIBHBIM MPUMED ITOrO B HAIIEM KAXKIOTHEBHOM
ombITe. 3eMJisi COBEPIMAET 3a TOJI MOJIHBIN 060POT BOKPYT COJHIA, HAXOJISACH
or Hero Ha paccrosiaud B 91 520 000 Mute wn 1,473-10'3 canrumerpos” .
Orciofa ciemyer, 9TO HA 3eMJIIO JEHCTBYET 10 HAIPABJIEHUIO K COJIHILY CH-
J1a, COOOIIAIONIAs 3eMJle 10 HAPABJIEHUIO K COJIHIY YCKOpeHUe IPHOJIN3u-

tesbao B 0,019 B byTax u ceKyHIaxX WM OKOJIO HAITPSIYKEHUST CUJTBI

1680
TAKECTH Ha 3€MHOI ITOBEPXHOCTH.

Cwta, paBHasi OJHON TBHICSIYAIIECTUCOTON YacTH Beca TeJja, MOrJa Obl
OBITH JIETKO M3MEPEHA M3BECTHBIMU IKCIEPUMEHTATIHLHBIMA METOIAMHE, OCO-
OGEHHO, ec/ii HAIPABJIEHUE ITON CUJIBI 00Pa3yerT C BEPTUKAJIBIO PA3IHIHBIE
YIJIbI B PA3HBIE YACHI JTHS.

Eciu 6b1 npuTsiykenre COJHIA AEHCTBOBAJIO HA TBEP/YIO YaCTh 3€MJIH
WHaYe, YeM Ha NOJBUXKHBIE TeJla, HaJl KOTOPBIMHU MbI IIDOU3BOJUM OIIBIT, TO
TeJI0, IOABEIIEHHOE Ha IIHYPKE U JBUXKYIIleecd BMeCTe ¢ 3eMJlell, 10Ka3aJjo
ObI PA3HOCTH MEXK/Ty JefCTBHEM COJTHIIA HA TEJIO U ero JefiCTBHEM Ha 3eMJIIO,
KaK IieJioe.

Hanpumep, ecsin ObI COTHIIE TPUTATUBAJIO 3€MJIIO U HE IIPUTATUBAIIO
OBl MOIBEIIEHHOIO TeJIa, TO MPHU BOCXOIE TOYKA IPUBECA, HEU3MEHHO CO-
€IMHEHHAs] C 3eMJIel, MPUTATUBAJIACH ObI K COJIHILY, M€Ky TeM KaK Ha
MTO/IBEIIIEHHOE TeJIO JefiCTBOBAJIO ObI JIUIIb MPUTSAKEHUE 3€MJIM, U IIHYPOK
Ka3aJcs Obl OTKJIOHEHHBIM OT COJIHIIA HA OHY THICAYAIIECTHCOTYIO Y9acTh
JMHBL mHypKa. [Ipn 3akare nIHypoOK OTKIOHUIICS ObI OT 3aXOAAIIEr0 COJTH-
I1a Ha TAKyIO Ke BeJIMUYUHY; & TaK KaK BOCXOJ U 3aKaT COIHIA IIPOUCXOIAT
B Pa3JIMYHBIX TOYKAX MOPU30HTA, TO OTKJOHEHWs HUTH MPOUCXOINJIN Obl B
PA3JIMYHBIX HAIIPABJIEHUAX, U PA3IUINE TTOJIOXKEHHUS OTBECA TIPU BOCXOZE U
3aKaTe COJIHIIA MOXKHO ObLIO ObI JIEFKO 3aMETUTD.

Ho npurskenue Tarorenuss nefiCTByeT OIMHAKOBBIM 0OpPa30M Ha BCE
BUJbI MAaTEPUU Ha OJHOM U TOM YK€ PACCTOAHUU OT MPUTATUBAIONIETO TeJla.
IIpu Bocxome m 3akare COJIHIIA IEHTP 3€MJIM WU IOABEIIEHHOE TEeJ0 HAXO-
JATCS TPUOM3UTENIHHO HA OJUHAKOBOM PACCTOSIHUU OT COJIHIA, U B ITH
MOMEHTBI HEJIb3s 3aMETUTh HUKAKOIO OTKJIOHEHUS] OTBECA, BBI3BIBAEMOI'O
COMTHEYHDbIM npuTsKeHueM. CJieIoBaTeIbHO, 3TO MPUTIKEHUE, TOCKOIbKY

"
Cwu. npunoxenue I.
“*Bouee coBpeMeHHbIe 3HaMeHHsA CyTh 9,28-107 Muab, mwin 1,494-1013 cwm.
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OHO OJJMHAKOBO JIeHMCTByeT Ha BCe Tejla Ha 3eMJle, HE OKA3bIBAET HUKAKOI'O
BJIMSHUS HA WX OTHOCUTEJIbHBbIE JBYKeHUd. JIUIb pasinyans HaNpsKeHUs
U HAIpaBJIeHUs NIPUTSKEHUs, AefICTBYIOIIEro Ha Pa3/IMyHble YacTH 3eMJIu,
MOT'YT MIPOM3BECTU HEKOTOPBIH 3 MEKT, HO ITH PABIUYUNST CTOIb MAJIBL JIJIsd
TeJ, OTAEJEHHbIX YMEDEHHBIMU PACCTOSTHUSAMU, UTO JIUIIh B TOM CJIydYae,
KOIJla IOoJBepraolleecs UX JeHCTBUIO TeJI0 OYeHb BEJIUKO, KaK B CIydae
OKeaHa, BJIUsHUEe PA3JIUYHOIO IPUTAKEHUSA CTAHOBUTCS 3aMETHBIM B BHU/Ie
IIPUJIMBOB U OTJIUBOB.

104. Bpamienue. Jlo cux mop, roBOpsi O JABUKEHUM TEJI, MbI MOJT9a-
JINBO TPEJIIOJIATaJIH, YTO, CDABHUBAS OJIHY KOH(UTYPAIUIO CUCTEMBI C JIPY-
rOii, MBI MOXKEM IIPOBECTH B MMOCIEAYIONIEH KOHMUTYpAIUU IPAMYIO, TapaJi-
JIEJIBHYTO JIFO0OI NpsiMOii B HaYaJIbHON KOH(puUryparuu. Ipyrumu ciioBamu,
MBI IIpEeAIIoIaraeM, YTo CyleCTBYIOT HEKOTOPbIe HAlIpaBJIeH!sd B IIPOCTPAH-
CTBe, KOTOPbIE MOYKHO PACCMATPUBATh KaK ITOCTOAHHBIE U K KOTOPBIM MOT'YT
OBITH OTHECEHDI APYTre HAMPABJIEHUS BO BCE BPEMS JIBUKEHUS CHCTEMBbI.

B acTtponoMuu mpsimasi, IpoBeIeHHAA OT 3€MJIA K 3Be37ie, MOXKET Pac-
CMATPUBATBHCA KaK HEM3MEHHAA 110 HAIIPABJIEHUIO, IIOTOMY YTO OTHOCUTEIb-
HOE JIBUKEHUE 3eMJIM U 3Be3/Ibl BOODIE TAK MAJIO B CPABHEHUHU C PACCTOs-
HHEM MeXKJy HUMH, 9TO U3MEHEHHE HAIIPDABJICHUS, J1aXKe 38 CTOJIETHE, BECh-
Ma He3Ha4YuTeabHO. HO 04eBMIHO, 4TO BCe TaKue OCHOBHBIE HAIIPABJIEHUS
JIOJI2KHBI OBITH YKa3bIBAEMbI KOH(MUTYPALHeil HEKOTOPO MaTEPUAJIHHOM CH-
CTeMBbI, CYIIECTBYIONIEH B MPOCTPAHCTBE, U YTO €CJIU ObI 3Ta cHUCTeMa ObLIa
COBEPIIEHHO yJaJeHa, TO IepBOHAYAJIbHbIE OCHOBHBIE HAllpaBJIEHUS HUKO-
I/la HE MOIJIU ObI OBITH BHOBb OTKPBITHI.

Ho ecan venb3a onpenenuTs abCOMIOTHYIO CKOPOCTH TEJIa B IPOCTPAH-
CTBe, TO BO3MOKHO OIIPEJIC/IUTD, ABJIAETCA JIU HAIIPABJIECHAE HEKOTOPOU NpA-
MOl B MaTepHUaJbHOI CUCTEMe IMOCTOAHHBIM UJIU IIepEMEHHBIM.

Hanpuwmep, u3 Habr01€HI#, TPON3BEEHHBIX TOJIBKO HA 3eMJe, 0e3 OT-
HOIIEHWs] K HeOECHBIM TejlaM, BO3MOXKHO OIPEIE/IUTh, BPAIIAETCS JIU 3€MJIst
WU HeT.

ITockonbKy menmo Kacaercss reoOMeTPUYecKod KOH(MUTIypalnuu 3eMJIu u
HeGECHBIX TeJI, OYEBHIHO, BCE PABHO :

. COJIHIIE JIU BOCXOJIMUT HAJ, 3eMJIEIO,
Hap commmiemM Ju BOCXOIUT MIap 3eMJIH,

"U3 paccyxaenus 0 HeGeCHBIX ABHKeHHsX B ITomepannom Pato (xuura VIII, ctuxu
160-6) (mepesox O. H. Yromunoti); Bcnomuum Berpedy Muavmona ¢ Iaaunaeem, Korpa
OH B MOsIofoCTH moceTun Mranuo.
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OHoO Ji1 IyTh C BOCTOKA HAYMHAET,
Wb ¢ 3amazga cBepIiaeT myTh YPOUHBIH,
1 na ocu Bpaimaercs 3eMJs.

Paccrosanmne mexay Tenmamu, COCTABISIONIMME BCEJIEHHYIO, KaK Hebec-
HBIMH, TaK U 3€MHBIMM, U YIVIbI MEXKJY NPAMBIMHU, UX COCIUHAIONIUMHA, —
BOT BCE, 9YTO MOYKHO ONPEIE/INTh, He mpuderas K JUHAMUIECKAM ITPWHIIH-
rmaM, & Ha 9TW BEJIUYUHBI HE OKAYKET BJIMAHUS JII0OOE BPAIIATETHHOE [IBH-
2KeHue, MoI0OHOe BPAIIEHUIO TBEPAOrO TeJjIa OKOJIO OCH, €CJIU OHO OyIeT Cy-
IECTBOBATH OJHOBPEMEHHO C JeHCTBUTEIbHBIM JBUKEHUEM; TaK 4TO C T'€O-
MEeTPUYECKON TOYKHU 3peHus cucreMa Konepruka, COTJIacHO KOTOPOH 3eMJId
BpAllaeTCdA, He UMeeT HUKAKOI0 IMPEeUMyIIeCTBa, IOMUMO CBOEH IIPOCTOTHI,
HaJ, TOW CUCTEeMOH, B KOTOPOI 3eMJId MpeAIoaraeTca B II0Koe, a BUIANMbIE
JBUKEeHNs HEOECHBIX TeJI CYyTh UX aOCOJIOTHBIE ABUKEHUS.

Jlaxke ecy MBI clesiaeM CIeAYIOMINN IIar U PacCMOTPUM JUHAMUYe-
CKYIO TEOPHIO BPAIIEHUs 3eMIN OKOJIO CBOEH OCH, TO MBI MOXKeM OObACHUTD
ee CILUTIOCHYTYIO bUrypy U PABHOBECHE OKEaHa W BCEX JPYIHUX TeJ Ha ee I0-
BEPXHOCTH JIFOOOH M3 ABYX MIIOTE3 — T'HUIOTE30i IBUKEHUS 3€MJIHM BOKPYT
CBO€H OCHU WJIM TOI M'MIIOTE30Ii, IO KOTOPOU 3eMJisd He BpaIlaeTCsd U NPUHS-
JIa CBOIO CILTIOCHYTYIO (DOPMY TIOJ| BJIUSIHHEM CHJIbI, JeHCTBYIONIEH 10 BCeM
HaIIPaBJIEHUAM OT OCH HapyXKy, IPUYeM BeJUYUHA 3TOI CHUJIbI BO3PACTAET
C yBeJIMYEHUEM PACCTOsIHUS OT ocu. Takas cuia, ecii Obl OHA 1eHCTBOBAJIA
Ha BCE BUJIbI MATEPUH OJUHAKOBO, OODbSICH:JIA ObI HE TOJBKO CILIIOCHYTYIO
dopmy 3eMiH, HO M YCJIOBUSI PDABHOBECHS BCEX TEJ, MOKOSAIIMXCSI OTHOCH-
TEJILHO 3eMJIH.

JIumib B TOM CiIy4ae, eCau Mbl TOHIEeM JAJIbIIe U PACCMOTPUM SIBJICHUST
TeJl, ABUKYIIUXCA OTHOCUTEJIBHO 3eMJIH", JIMIIb TOTJA MBI JeHCTBATEIHHO
Oy/1eM BBIHYKEHbBI JOIMYCTUTh, YTO 3eMJIs BPAIIAETCS.

105. HproToHOBO omnpeaesieHne abCOJIIOTHOM CKOPOCTHU Bpallie-
HUdA. Hovtomon nepsblit ykazaj, 4To abCOIIOTHOE BPAIATETbHOE JIBUKe-
HUe 3eMJIM MOIJIO Obl ObITH JTOKA3aHO ONBITAMM HAaJ, BPAIIEHUEM MaTepH-
aJIbHON cucTembl. Hanpumep, ecyin BeApO BOIBI MOJIBEIIIEHO K DAJIKe Ha, Be-
PEeBKe, U BepeBKa TaK 3aKPy4deHa, YTO 3aCTaBjideT BeJIPO BepTeThbCd OKOJIO
BEPTUKAJIBHOI OCH, TO BOJa BCKOPE HAYHET BPAIllaThCs C TOH Ke CaMOii CKO-
POCTBIO, YTO U BEAPO, TAK YTO CUCTEMA M3 BOJIbI U BeJpa OyIeT BpaIaThCs
BOKDPYT CBO€il ocH, MOT0OHO TBEPAOMY TEJIy.

"Kak B § 105. Cu. Takxe npuioxenue L.
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Boga Bo BpamaroiiemMcs BeJape IPUIIOIHUMAETCsI Y KPAEB ¥ Oy CKAeTCsI
B CepejyHe, TOKA3bIBAsI 3TUM, 9TO IJIs TOrO, YTOOBI 3aCTABUTD €€ JIBUTATh-
Csl 110 OKPY?KHOCTH, HEOOXOIMMO IIPUJIOXKWUTH JABJIEHNE 10 HAIIPABJIEHUIO K
oCH. DTa BOTHYTOCTH MOBEPXHOCTH 3aBUCUT OT aOCOTIOTHOIO BPAIATETHHO-
'O OBU2KEHHNA BOABI, a HE OT €€ OTHOCHTEJIbHOI'O BPpAIICHUA.

OHa He 3aBHCUT, HAIIpDUMED, OT BPAIIEHNUsI OTHOCUTEIBHO Beapa, ubo
B Ha4aJie OIIbITA, KOTJA MbI IIPUBEJIN TOJBKO BEJIPO BO BPAIATEIbHOE [IBH-
JKEHHe, W BOJIE JBUKEHME elle He COOOIIUIIOCH, BOJA U BEIPO HAXOISTCS B
OTHOCHUTEJIbHOM ABHUZKEHHH, a IIOBEPXHOCTH BOABI IIJIOCKaA, IIOTOMY YTO HE
BOJIA BPAIIAETCS, & JIUIIh BEIPO.

Korzma Bozma m Beapo BpalmaioTcst BMECTE, TO MEXKIy HUMH HET OTHO-
CUTEJIbHOIO JIBUKEHUsI, HO TOBEPXHOCTh BOJBI BOI'HYTA, IIOTOMY YTO OHA
BpAIAETCs.

Ecnu Benpo ocramaBimBaercs, TO 10 TEX IOP, MOKA BOMA MPOJOIKAET
BpalllaThCd, €€ MMOBEPXHOCTh OCTAETCA BOTHYTOM, MOKA3bIBasd, YTO OHA €IIe
BpAIAETCsl, XOTs BEJIPO OCTAHOBUJIOCh.

OueBuIHO, BCE PABHO, MIOCKOJIBKY JIEJIO KACAETCsl TOTO OIbITA, TPOUC-
XOOUT JIX BPalleHue 1o HallPpaBJIECHHUIO JaCOBOM CTPEJIKH UJIN B IIPOTUBOIIO-
JIO?KHOM HAaIIPaBJICHUHU, IPA YCJIOBHUU, YTO CKOPOCTb BPAIIEHUA OJUHAKOBA.

IIpeamnonoxum Terneppb, 9TO ITOT OIBIT MIPOU3BOIUTCI HA CEBEPHOM II0-
sroce. Ilycrh BeIpO MPUBOIUTCS BO BpPAIEHHUE ITOCPEJACTBOM HAJIEKAIIMM
00pa30M TPHUCIIOCOOTEHHOIO YaCOBOTO MEXaHU3Ma JUOO MO0 HAIIPABJICHUIO
YaCOBOH CTPEJIKH, JTHOO B IPOTHBOIIOIOKHOM HAIIPABJIEHUH C COBEPIIEHHO
PaBHOMEPHO! YIVIOBOHM CKOPOCTBIO.

Eciu vacoBoii MexaHuW3M 3acCTaBjseT ero COBepIIaTh OIWH 000pOT B
JBAJIATL YEThIPE Yaca (3BE3JHOrO BPEMEHM) 110 HAIPABJIEHUIO CTPEJKH
JaCcoB, IOJIOKEHHBIX 1T1(epOIaTOM KBEPXY, TO BeJIpO OYIeT BPalllaThCs OT-
HOCHUTEJIbHO 3eMJIH, HO He Oy/IeT BPalaThCsi OTHOCUTEILHO 3BE3/I.

Eciu ocranoBuTh 4acoBOil MEXaHU3M, TO BEAPO OYIET BPAIIATHCS OT-
HOCHUTEJIbHO 3B€3/I, HO He OTHOCHTEJIbHO 3eMJIH.

Hakowner, eciu 0HO cOBEpIIAeT OJAWH OOOPOT B IBAIIATH YEThIPE da-
ca (3BE3/IHOrO BPEMEHHM) B MIPOTUBONOIOKHOM HANPABJIEHUH, TO OHO OyIeT
BPAIATHCS OTHOCUTEIHLHO 3€MJIN C TOMH Ke OBICTPOTOM, UTO U B TIEPBOM CJIy-
4Jae, HO BMECTe C TeM OHO Oy/IeT BPAIIAThCsi CO CKOPOCTHIO OHOrO 000pOTa
B JIBEHAIIATH YACOB U OTHOCUTEJIHHO 3BE3I.

Wrak, eciiv 3eMiisi HAXOAWTCS B IIOKOE€, & 3BE3Jbl JBUKYTCS BOKDPYD
Hee, TO (POpMa MOBEPXHOCTH OyIeT OJWHAKOBA B IIEPBOM WM B IIOC/IEIHEM
CJIydae; eciid YKe 3eMJIsl BPAIaeTCsi, TO BOJA OYIET BPAIAThCA B IOC/IEIHEM
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caydae, HO He OylerT B IEPBOM, U 9TO CIAEJIAETCH OYEBUIHBIM IIOTOMY, 9TO
BOJIA MOJHUMETCS Y KPAEB B IIOCJEIHEM CIydae BBIIIE, YEM B IIEPBOM.

B neiicTBuTeIbHOCTH TIOBEPXHOCTH BOJIBI HE OYI€T BOIHYTA HA B OJHOM
73 MIPEITOIIOKEHHBIX CJIYYaeB, TIOTOMY YTO BJIMAHUE TAXKECTHU, ITEHCTBYIO-
1l 10 HAIPABJIEHUIO K EHTPY 3eMJIH, JIEJIAET MOBEPXHOCTD BBIMYKJIOH, KaK
ITOBEPXHOCTb MOPsi, ¥ OBICTPOTA BPAILEHUsI B HAIIEM OIBITE HEJIOCTATOYHA
JUISE TOTrO, 4TOOBI CHEJIaTh IIOBEPXHOCTH BoruyToi. OHa ciesaer ee JIMIIb
HEMHOT'O MEHEe BBIMYKJION, YeM MTOBEPXHOCTb MOPSI, B IIOCJIEIHEM CIydae, U
HEMHOrO OoJiee BBIIMYKJIOW — B IIEPBOM.

Ho pazaunuane B dpopme MOBEPXHOCTH BOABI OBLIO OBI CTOIH HUYTOKHO
MAaJIbIM, 9TO MPH HAIIUX CITOCO0AaX M3MepeHus OBbLIO Obl OE3HAIEIKHO IIhI-
TAThCsI OIPEIE/INTh BPAIIEHNE 3eMJIM STUM I[IyTEM.

106. Magaruuk ®yko. Camblil yJIOBIETBOPUTENbHBIN CIIOCOD i
3TOH 1eH — 9TO cr10cod, mpuLyMaHHbI PyKo’ .

Tsrkesplii map MoABenieH Ha, MPOBOJIOKE K HETIOABUKHOM TOYKE TaAKUM
00pa3oM, YTO OH MOYKET Kad4aThCs, KAK MasTHUK, B JIOO0H BEpTUKAJIHHOM
IJIOCKOCTH, TPOXOMAAIIEN Yepe3 HEMOJABUKHYIO TOUKY.

Ilpy nyckauuyn MasiTHUKA HY?KHO CTAPAThCs, YTOOBI MPOBOJIOKA B TOT
MOMEHT, KOT/Ia, MasTHUK HAXOAWTCA B CAMON HH3IIEH TOYKE CBOEro IyTH,
TOYHO IIPOXO/INIIA, YepPe3 TO MOJIOKEHNE, KOTOPOE OHA MTPUHUMAET, KOTJIA BH-
CUT BepTHKAJbHO. ECu OHA TPOXOIUT 10 OJHY CTOPOHY OT 3TOrO IMOJIOXKE-
HUsI, TO OHA BO3BPATHUTCS C JPYTOil CTOPOHBI, M TOTO JIBUKEHUsT MASTHUKA,
BOKDPYT' BEPTHUKAJIH BMECTO TOr'O, YTOOBI JBUTATHLCS Yepe3 Hee, HyXKHO I0-
crapaTrbcs n30exkarb, 100 MbI XOTHM HU30ABUTHCS OT BCEX BPAIIATETHHBIX
JIBUKEHUI, B KAKOM Obl TO HU OBLIO HAIIPABJIEHUU.

PacemorpuM MOMEHT KOJIMYECTBA ABUKEHHS MAsITHUKA OKOJIO BEPTH-
KaJbHOMW JIMHUU, POXOISIIEH Yepe3 HEMOABUKHYIO TOUKY.

B Tor MOMeHT, KOrzma mpoBOJIOKA MasiTHUKA MPOXOAUT Uepe3 BEPTH-
KaJbHYIO JINHUIO, MOMEHT KOJIMYECTBA JIBUKEHUS OKOJIO BEPTHKAJIU €CTh
HYJIb.

Cuta TI2KeCTH IeHCTBYeT BCErIa MapaJsijieibHO STOM BEPTUKAJIBHOM JIu-
HUH, & TIOTOMY OHA HE MOYKET IIPOU3BECTH MOMEHTA, KOJMIECTBA, JIBUKEHU
okosio Hee. Harsiykenne npoBOJIOKY JEHCTBYET BCErIa Yepe3 HEMOABUKHYIO

B macrosiee BpeMs IIOCTOAHCTBO HANPABJICHHS B IPOCTPAHCTBE ILIOCKOCTH BPALLE-
HUst OBICTPO BEPTAIIErOCs Ha OCH KOJIeCa, — METOJ, KOTOPBIH TOXKe BejeT CBOe Ha4aJyo OT
Dyro, — obHAPYXKUI0 ObI Bpalnenue 3emiau Jjerde Bcero. Cpasu. § 71. 'mpocraTuyaeckuit
KOMIIAC ¥ BPAIIEHUE 3€MJIM CBSI3AHBI T€M K€ 3aKOHOM.
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TOYKY, & IOTOMY HE MOKeT IIPOU3BECTH MOMEHTa, KOJUYECTBA, JIBUKEHUS
OKOJIO BEPTUKAJIbHON JIMHIH.

CiieoBare/ibHO, MAsITHUK HUKOTIA HE MOXKET IPUOOPECTH MOMEHTA, KO-
JITYECTBA JBUXKEHUS OKOJIO BEPTUKAJIBHOMN JIMHUM, TTPOXOIAIIEN Yepe3 TOY-
Ky TIOIBECA.

TTosTroMy, KOrIa IPOBOJIOKA BHIXOAUT U3 BEPTHUKAJIM, TO BEPTUKAJIbHAS
[LJIOCKOCTD, MPOXOJSINasi Yepe3 IEHTD Iapa W TOYKY ITOJIBECA, HE MOXKET
Bpalarhcs; ubo, ecau Obl 3TO OBLIO TaK, TO MASTHUK HUMEJ OBl MOMEHT
KOJIMYECTBA, IBUKEHIS OKOJIO BEPTHKAIH .

IIpeamnonoxkum Temnepb, YTO ONMBIT TPOU3BOIUTCS HA CEBEPHOM IOJIIOCE.
IInockocTh KavuaHuss MasTHUKA OYET OCTaBATHCS aOCOTIOTHO MOCTOSHHOMN
IO HAIIPABJIEHUIO, TAK YTO, €CJIM 3eMJIsI BPAIIIAETCs, TO €€ BPAIlleHUe CJIeJ1a-
€TCsi OYEBUIHBIM.

Hy:xno suins mpoBecT Ha 3eMiie JIMHUIO, TAPAJIETHHYIO IJIOCKOCTH
Ka4aHWUU, U CPABHUTDH IIOJIOKEHHE ITOW JIMHUK C TOJOXKEHUEM IJIOCKOCTH
Ka4aHU# depe3 HEeKOTOPOe BPEeMs.

Tak Kax TaKoro poja MasiTHUK, HAJJIEXKAIUM 00pa30M HO/IBEIIEHHBIH,
Oy/leT KadaTbCsi B T€UYEHUE HECKOJbKUX 9aCOB, TO JIEIKO ONPEIEIUTD, I0-
CTOSIHHO JI TIOJIOZKEHUE TIJIOCKOCTH KAYaHUN OTHOCHTEIBHO 3eMJIH, KAK 9TO
JIO/I2KHO OBITh, €CJTN 3€MJI HAXOIUTCs B TIOKOE, WJIU IIOCTOSTHHO OTHOCUTE b~
HO 3BE€3/I, €C/IU 3BE3/bl HE NBUKYTCA BOKPYT 3€MJIH.

Pagu mpocTorsl u3s0KeHuss Mbl IPEAIOIOKUAIINA, ITO OMBIT MPOU3BO-
JuTcs Ha ceBepHOM mosoce. Ho HeT HEOOXOAMMOCTH OTHPABIAATHCI TYIA
JI7IsT TOrO, 9TOOBI TOKA3aTh BpalleHue 3eman. EauHcrBenHas o01acThb, e
OIIBIT HUYEro He MOKAXKET, HAXOIUTCS Ha IKBATOPE.

Bo BcsikoM IpyroM MecTe MasTHMK YKayKeT YIJIOBYI0 CKOPOCTH Bpa-
IIIEHUsT 3€MJIH OTHOCUTEJILHO BEPTUKAJHM 9TOr0 MecTa, Kciu B HEKOTOPbIi
MOMEHT TIJIOCKOCTh MAasITHUKA IPOXOIAUT Y€pe3 3BE3/1y, HAXOISAIILYIOCH O3
TOPU30HTA, BOCXOMSAIIYIO WM 3aXOMAIIyI0, TO OHA W B JaJibHeiimneMm Oy-
JIET MPOXOIUTH Yepe3 3Ty 3Be3y IO TeX IOp, ITOKA OHA HAXOIWUTCs BOJIHU-
31 TOPU30HTA. DTO 3HAYUT YTO T'OPUBOHTAJBHAS COCTABJIAIONIAS BUIUMOIO

*
Ho ecnm 6b1, BCiencTBue HEIOCTATKA MPEIOCTOPOXKHOCTH, IIAD OIHCHIBAJI SBHYIO
JUIUNTHIECKYIO KPUBYIO, KaK YIOJHO YAJIMHEHHYIO, TO 9Ta KPUBAas KadaHHs ITOBOPAYHU-

BaJIach OBl HA yros B =€) 3a KaXKIblii 000pOT Imapa X B TOM K€ HAIpPaBJeHuHu, rue §2

4
ecTh (Masiast) BeJIMYMHA KOHMYECKOTO YIVIA, OMHMCAHHOIO IPOBOJIOKOMH. DTO JIErko 3amac-
KUpoBaJio Obl 3pdekT BpamieHus 3emn. Ecim 66l map MOr ¢BOOOJHO BPAIIAThCS OKOJIO
[IPOBOJIOKH, KaK OCU, TO KPUBasi OTKJIOHSJIACh Obl HA yToJI {2 B TeUeHHe KaxKJ0ro 060poTa.



112 T'rasa 6

JIBUKEHHS 3BE€3/bl HAJl TOPU3OHTOM DPAaBHA YIJIOBOM CKOPOCTH BpPAIlEHUS
IJIOCKOCTY Ka4YaHWH MasTHUKA.

B0 3aMedeHo, 9YTO B F0KHOM HOJIYIIAPUHU IIJIOCKOCTh KaYaHUs BPa-
IIaeTcs B IPOTUBOIOJIOXKHOM HAIPABJIEHUN, U U3 CPABHEHUA CKOPOCTEH B
Pa3IMYHBIX MECTaX BBIBEJIH AeHCTBUTEILHOE BPEMS BPAICHUS 3eM/IN He3a-
BHUCHMO OT acTpoHOMHUecKuX Habsogenuii. Cpentee 3HaUYeHUE, BbIBEIECH-
HOe u3 31ux onbltoB laabpatimom (Galbraith) u Aymonom (Haughton) B
nx «PykoBozcTBe acTpoHOMEHM Y, COCTaBIAET 23 Yaca 53 MUHYTHI 37 CEKYHI.
Vcrunnoe Bpems BpalieHus 3eMJIU COCTaBJsieT 23 vaca 56 MuayT 4 ceKkyH-
JIBI CPETHETO COJTHEYHOTO BPEMEHH.

107. Marepusi u sHeprusi . Bce, 9T0 MbI 3HAEM O MATEPHH, OT-
HOCUTCA K DALY ABJIEHUN, B KOTOPBIX HEPIUd MepeJaeTcd OT OJHOM YacTu
MaTepPUu K APYroi, MOKA KAKas-HUOYIb U3 ITUX 4YaCTeil HE MOBJIUIET HA
HAIIKX OPraHbl YyBCTB, ¥ MbI HE HUCIBITAEM TOIO WA UHOTO OULYIICHHUS.

VYMCTBEHHBIM IIPOLIECCOM, KOTOPBIIl OCHOBBIBAETCS HA TAKUX OITYIIIEHHU-
AX, MbI IIPUXO/IUM K YCTAHOBJIEHUIO YCJIOBUI 3TUX OLIYIIEHUI U TPOCIEIKU-
BaeM MX JI0 Bellleil, KOTOpbIE HE COCTABJIAIOT YAaCTH HAC CAMUX; HO BCErJa
dakT, KOTOPBI# MbI U3yYaeM, eCTh B3aUMOAEHCTBHE MEXKIY TeJaMu. JTO
B3aMMO/IEHCTBUE MbI CTAPAJIUCH OMUCATH B HACTOsAIIEM Tpakrtare. Vcxoms
U3 PA3JIMYHBIX TOYEK 3PEHUSA, €r0 Ha3bIBAIOT CUJIOH, AefiCTBUEM U IIPOTUBO-
JefcTBUEM WU HAIIPAXKEHUEM, U IPOABJIAETCA OHO B U3MEHEHUHN JIBUKEHUS
TeJI, MEXKJ1y KOTOPBIMU OHO JeHCTBYeT.

IIpomecc, mocpeacTBOM KOTOPOrO HAIPSKEHNE TPOU3BOIUT NU3MEHEHNE
JIBUKEHW ST, HA3bIBACTCS PAOOTOM, U, KAK MbI yKe MOKa3aJiu, paboTa MOKeT
paccMaTpuBaThCA KaK Ilepeada IHEPTruu OT OJHOIO TeJIa CUCTEMbI IPYyTrOMY.

Wrak, KaK y»Ke rOBOPHUJIOCH, Mbl 3HAKOMBI C MaTepPHUEll JIUIIb KaK C
9eM-TO, YTO 00JIa1aeT IHEeprueil, COOOIIEHHON eMy APYroil Marepueii, u 9To
MOZKET, B CBOIO OYepe/lb, IePeJaTh IHEPIUI0 APYyroii MaTepuu.

C apyroii CTOPOHBI, SHEPTUIO MBI 3HAEM JIUIIb KAK HEYTO HEIMPEPHIBHO
repexo/idiiee, BO BCeX SIBJIEHUAX IMPUPOAbI, OT OJHOW YacTH MaTepuu K
APYyroii.

108. Kpurepuii cymiecTBOBaHUs MaTepUAJIbHOM CyOCTaHIIUN.
DHeprusi He MOXKET CyIIeCTBOBATH WHAYE, KAK B CBs3H ¢ Marepueii. Orcio-
Jla, TAaK KaK B MIPOCTPAHCTBE MEKJY COJIHIIEM U 3€MJeil CBETOBBIE W TeIl-
JIOBbIE M3JIy4eHHUsi, KOTOPbIE OCTABUJIU COJIHIIE U €Ie He JIOCTHUIJIN 3eMJIH,

*Cwm. npunoxenue 11,
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00J1a1aI0T SHEPIUe, KOJIMYECTBO KOTOPOM B KyOMYECKOM MUJIE MOXKET OBbITH
WU3MEPEHO, TO 3Ta HHEPIud JOJKHA IPUHAJJIeKaTh MAaTePUU, CYIIECTBYIO-
el B MEXKIIAHETHBIX IPOCTPAHCTBAX, a TaK KAaK JIUIIb OJIaroaps CBery,
KOTOprfI JAOCTUTACT HAC, Mbl y3HaeM O CyHI€eCTBOBAHUU CAMbIX OTAAJICHHBIX
3B€3/l, TO Mbl 3aKJII09aeM, YTO MaTepud, INepelalonasa CBeT, paccesHa 10
BCel BUJMMOI BCEJEHHOM.

109. DHeprusa HecmocobHA K OTOXK/IeCTBJIeHUIO. MpbI He MOKeM
OTOXKJAECTBUTH OT/IEIHHON YACTH SHEPIUH WJIN POCJIEIUTD €€ Yepe3 ee mpe-
Bparienus. OHa He MMeeT WHIUBUIYAJBHOTO CYyIIECTBOBAHUS, KAKOE MBI,
HAIPUMED, IPUIUCHIBAEM OTJIEIbHBIM YACTIM MAaTEPUH.

fBieHns MarepuaIbHON BCEJIEHHON KAXKYTCs MTPOUCXOMANIAMA TAKUM
Ke 06pa30M, KaK CIeIKI B KPeJIUTHOMH cicreMe . KazKas cieika COCTOUT B
nepeiade HeKOTOPOro KPEIUTa, UM SHEPIUHU OT OJHOIO TeJa JIPyroMy. JTOT
aKT TIepesavdyl WK IIJIATeXKa HAa3bIBAETCS PAbOTOM. DHEprus, TaKuM odpa-
30M TIepeJJaHHasl, He COXPaHsIeT HUKAKOTO IPU3HAKA, TI0 KOTOPOMY €e MOYKHO
6bLIO OBI OTJIUYIUTD, KOT/Ia OHA MEPEXOIUT OT OJHOIO BHIA K JIPYTOMY.

110. AGcourioTHOE 3HAYEHUE SHEPTUH TeJIa HEU3BECTHO. JHEp-
U MaTEPUAJIBHONW CHCTEMbBI MOXKET OBITH OIEHEHA JIUIIb OTHOCHUTEIbHBIM
obpaszom.

IIpex e Bcero, XOTsI SHEPIUS ABUKEHUSA YaCTEH OTHOCUTEIHHO [EHTPA
MaCChl U MOKeT ObITh TOYHO OIIPE/eJIeHa, HO MOJIHAS YHEPrUsi COCTOUT W3
3TOM 9HEPIUH, CJIOXKEHHON ¢ IHeprueil Macchl, paBHON Macce BCell CUCTeMBbl,
JBUIKYIIEHCs CO CKOPOCTBHIO IeHTpa Macchl. Ho ara nocnenusas ckopocTts —
CKOPOCTD I[EHTPA, MACChl — MOYKET ObITh OLEHEHA, JIUITH OTHOCUTETHHO KAKO-
ro-HUOYIb TeJla, BHEIIHErO [0 OTHOIIEHUIO K CHCTEeMe, U 3HaYeHHe, KOTOPOoe
MBI TPHUIHUIIEM 3TOH CKOPOCTH, OyeT Pa3judHO B 3aBUCUMOCTH OT TOrO,
KaKoe TeJI0 Mbl BbIOEpEM 3a Ha4aJIo.

Urak, naiinennas KWHETHYIECKAsT SHEPIUsI MATEPUATBHON CUCTEMBI CO-
JEPKAT 9aCTh, 3HAYECHUE KOTOPOU HeJIb34 OIpPEIeIUTh NHA4Ye, KaK IOCpes-
CTBOM MTPOM3BOJILHOTO BHIOOpA Hada a. EAMHCTBEHHOE HAYAI0, KOTOPOE HE
6bLI0 ObI MPOU3BOJIBHO, €CTh IEHTP MACChl MATEPUAJBHON BCEJIEHHOM, HO
[IOJIOYKEHUE U JIBUKEHUE ITOU TOYKU HAM COBEPIIEHHO HEUM3BECTHO.

111. CkpsbiTag sHeprud. Ho sHeprus MarepuasbHON CHUCTEMbI
HEOTIPEIeJINMa, U 110 APYTroii npuynHe. Mbl HE MOYXKeM MPUBECTH CUCTEMY B

*33, HUCKJIIOYEeHHUEeM, MOXKeT 6I>ITI>, TOTO, YTO KPEOAUT MOXKET OBITH HUCKYCCTBEHHO yBe-
JIMYEH HJIU Pa3ayT.
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TAaKOE€ COCTOSTHUE, B KOTOPOM OHA COBEPIIECHHO HE UMeJIa, Obl SHEPTUH, U HEKO-
TOPOE KOJIMYECTBO SHEPIUK, KOTOPOE HEJIb3si HUKOTA, YIAJUTD U3 CUCTEMBI,
JIOJIZKHO OCTaThCsI HEOILyTUMBIM JIJIsl HAC, IOTOMY YTO MbI JIMIIb TOTIA MO-
JKEM MCCJIEIOBATH SHEPIUI0, KOTJA OHA BXOJUT B CUCTEMY UJIM OCTABJISIET €€.

CrenoBaresibHO, MBI JOJIZKHBI PACCMATPUBATH SHEPIUI0 MaTePUAIbHOM
CUCTEMBI KaK BEJIMYUHY, JIJIsi KOTOPOH MBI MOXKEM ONPEIENATH JIUIIH yBEeJIH-
YEHHUE WM yMEHbIIEeHHe TIPH [MePeX0e CUCTEMbI U3 OIHOTO ONPEIeIEHHOrO
COCTOSIHUS B Apyroe. AGCOIIOTHOE 3HAYEHHUE SHEPIUU B HEKOTOPOM OIpee-
JIEHHOM COCTOAdHUU HaM HEU3BECTHO U HE UMEJIO 6])1 JJ1d HaC HUKAKOI OEHDbI,
eCan 6131 MBI €r0 3HaJIu, I/I6O BCe SIBJICHUS 3aBUCAT OT U3MEHEHUN 9HEpPruu,
a He OT ee abCOIIOTHOIO 3HAYCHUSI.

112. IlostHOe paccMoOTpeHHE SHEPTUUM OXBATUJIO ObI BCIO COBO-
KYIHOCTh dbu3umvdecKux HayK. PaccMmorpenune pa3iundHbix (opM SHEp-
TUU — JHEPIrUU TATOTEHM, JIEKTPOMATHUTHONU, MOJIEKYJIAPHOH, TENI0BO
U T.]I. — BMECTE C YCJOBHUSIMH TIPEBPAIIEHUsT SHEPIUH U3 O/HOM (HPOPMBI B
APYTyIO ¥ HEIIPEMEHHO CYIIECTBYIOIIETO PACCEeAHUs SHEPTUM, TTOJE3HON JJ1d
MIPOU3BO/ICTBA PAbOTHI, COCTABJISIET COEPKAHUE BCEH COBOKYITHOCTU (DU3H-
YECKUX HAYK, HOCKOJIbKY OHM PA3BUJIMCH B AWMHAMUYECKOH (opme mmom pas-
JIMYHBIMH Ha3BAHUAMH aCTPOHOMHH, JJICKTPUIECTBA, MarHeTu3Ma, OIITUKHU,
Teopun (PU3NYECKUX COCTOSHUN TEJI, TEPMOIUHAMUKH U XUMUHU.



I'JTABA 7
MagdTHUK U cuJjia TAXKeCTHu

113. O paBHOMepHOM JABUXKEHUU MO OKpyXHocTu. Ilycts M
(puc. 11) ecTh Teso, ABUKYIIEECS IO OKPYYKHOCTH CO CKOPOCTHIO V.

IIycte OM = r ecTb pajuyc 3TOW OKPYZKHOCTH.

Hampasmenne ckopoctn tena M ecTh HampaBjeHHE KAaCATEIbHON K
okpyxkuocTH. [IpoBenem yepes nenTp okpyzxkuocru jguauto OV napasieib-
HYIO 9TOMY HAIIPABJICHUIO W PABHYIO PACCTOSHUIO, OIMMCAHHOMY B €JIMHUILY
BpeMeHH co ckopocthio V; torma OV = V.

Ecan npumem touky O 3a Havajo AuarpaMMbl cKkopocteit, To V' u300-
pa3uT CKOpOCTh Tesia B Touke M.

Korzma reso oboitner okpyKHOCTD, TOUKA, V' TO-

JKe OIHUIIET OKPYKHOCTh, U CKOPOCTH TOYKHU V Oy- M
JIET OTHOCUTBCS K ckopoctu Touku M, kak OV or-
nocurcs K OM.

CileloBaTe/IbHO, €CJIM MBI TIPOBEIEM  Ipsi-
myto OA, cocrasisiontyio npogoszkenne MO, a mno- Bl /O P
TOMY TapaJIIEIbHYI0 HAIPABICHUIO IBUXKEHUS TOY-
ku V, caemaem OA Tperbeil TpPOMOPIMOHATIHHOMN
kK OM u OV u npumem Touky O 3a HAYAJIO JHa-
rpaMMbl yCKOPEHHii, To Touka A Oyner u3o0paskarb
CKOPOCTb TOYKH V WM, YTO TO XK€ CaMoe, yCKope- Puc. 11
Hue Touku M.

Wrak, KOrjga Teo ABUKETCsS PABHOMEDPHO M0 OKPYZKHOCTH, TO €r0 YCKO-
peHne HAMpPAaBJIEHO K HEHTPY OKPY?KHOCTH U €CTb TPEThs IIPOMOPIMOHAb-
Hasl K PAJANYCYy OKPYKHOCTH U CKOPOCTH TEJIA.

Cwta, neiicrByomiast Ha Tejo M, paBHa MPOU3BEIEHUIO ITOIO YCKOPE-
HUs HA MAcCy Teja, uwin, ecau F ects 3ra cuia,

MV?
F=47"

114. IMenrpobexknasi cuiaa. Berauciennas namu cuia F ectb Ta
cuJia, KOTopast JOJKHA JefICTBOBATL Ha Temo M /i TOro, YTOOBI yAep KU-
BaTh €r0 HA OKPYKHOCTHU PAJUYCa 7, TI0 KOTOPOH OHO JABUKETCS CO CKOPO-
crpio V.
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Hamnpasienue 3T0i CUJIBI €CTh HANPABJIEHHUE K EHTPY OKPYKHOCTH.

Ecnu sra cuina ocyiiecTBieHa MOCPEACTBOM IIHYpPKA, MPUBI3aHHOTO
K TeJy, TO IIHYPOK OyJIeT B COCTOSHUW HATsXKeHUsi. ToMy JIMILy, KOTOPOe
JIEPXKUT JIPYroi KOHEI[ ITHyPKa, OyAeT Ka3aThCsl, YTO 9TO HATIKEHUE Ha-
npasJieHo K Teiay M, kak Oyaro tesio M cTpeMuTCcs yAAJIATHCS OT HMEHTPA
OKPY>KHOCTH, KOTOPYIO OHO OITUCHIBAET.

OTcroia 3Ty MOCTEIHIOK CHIY YacTO HA3BIBAIOT UeHMpobescholi cu-
201,

Tak Kak cuyia, KOTOpast Ha CAMOM JieJie IefiCTBYeT Ha TeJI0, HATIPABJIEeHA
K LIEHTPY OKPY2KHOCTH, TO OHA HA3BbIBAETCA YUEHMPOCMPEMUMEALHOT CUAOU,
¥ B HEKOTOPBIX TOIYJISTPHBIX U3JI0XKEHUSAX OMUCHIBAIOT IIEHTPOCTPEMUTE b~
HYIO ¥ IEHTPOOEKHYIO CHJIbI KAK MPOTHBOMOJIOXKHBIE W B3aMMHO YPABHO-
BEIIMBAONINECS CUIbl. HO OHU TIPOCTO TIPECTABISIOT PA3IUIHBIE CTOPOHBI
OJIHOTO W TOTO K€ HANPAXKEHHs [[1efCTBYIOMIEro B IIHYPKe].

115. Ilepuoa aBuxkKenusi. Bpewmsi, B TedeHHE KOTOPOTO OMUCHIBA-
eTcs IMOTHAsS OKPYKHOCTH, Ha3bIBAETCS [TEPUOJIOM JIBUKEHUA.

Ecau 7 obo3uavaeT OTHOIIEHUE JJIMHBI OKPYXKHOCTU K €e JHaMeTpy,
paBHOe 3,14159. .., TO mIMHA OKPYKHOCTU PAJUYyCa I €CTh 27TT; & TaK KaK
OKPY2KHOCTb OIIMCHIBAETCA B TedeHue nepuoga 1’ co ckopocTsio V', To nmeeM

2nr = VT.

Orcrona
F =4n’M-L..
T2

CKOpPOCTH KPYTOBOIO ABUKEHUST 9aCTO XaPAKTEPU3YIOT YUCIOM 060PO-
TOB B equHnly Bpemenu. O603HAYMM 3TO YUCIO [dacrory| depes n; Torga

nT =1

F = 4x2Mrn?.

116. O mpocThbIXx rapMOHHYECKUX KoJiebauusix. FEciau B TO Bpe-
Mst, Kak Tesio M (puc. 11) nuzkercss pAaBHOMEPHO 110 OKPYKHOCTH, IPyTasi
TOYKa, P ABUXKETCS MO HENOJBUAKHOMY JIMAMETPY ITOH OKPYKHOCTH TaK,
YTO OHA BCErJIa HAXOJUTCS B OCHOBAHUM IEPIIEH/IUKYJISAPA, OIMYIIEHHOTO U3
Touku M Ha 3TOT AUAMETP, TO TOBOPAT, UTO TeJO0 P coepriaer npocmoie
20PMOHUYECKUE KONCOGHUA.
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Panuyc r okpyKHOCTH Ha3bIBaeTCd amnaumydoti KonebaHus.

Ilepuon Touku M HazbIBaeTCS NEPUOJOM KOALOGHUA.

Yron, koropsiit pagnyc OM obpa3yer ¢ MOJOKUTEIbHBIM HAITPABJIE-
HUEM HETOJBUKHOIO THAMeTpa, HA3bIBAaeTCs (ha301i KomebaHus.

117. O cumute, geilicTByromieil Ha KoJebJurorieecda Tejgo. Eawn-
CTBEHHOE Pa3/indne Mex 1y JaBrKenusmu touek M u P cocrout B TOM, 9TO
rouka M umMmeer [ele] BepTHKATIBHOE IBUKEHHE, CKJIA/IBIBAIOIIEECS C TOPH-
BOHTAJILHBIM JIBUKEHUEM, TOXK/IECTBEHHBIM ¢ JBrxkenueM Touku P. Ciemo-
BaTEJIHHO, CKOPOCTh W YCKOpDEHHe ODOMX Tesl Pa3HSTCs TOJIBKO Ha BEpTH-
KaJbHbIE COCTABJISIIONINE CKOPOCTH U YCKOpeHust Touku M.

Ilosromy yckopenwme TOoukm P ecTb ropw30HTAJIbHAS COCTABJISIONIAS
yckopenus Touku M, a TaK KaK ycKOpenue To9ky M m300parkaeTcs BEKTO-
pom OA, nexamum Ha npogomkennu MO, 10 yekopenune Touku P u306-
paxaercsa BekTopoM OB, rme B ecTbh OCHOBAaHHE IEPIEHIUKYJAPA, OIIY-
IIEHHOTO M3 TOYKH A Ha TOPU3OHTAJIBHBIA nuamerp. Termepb u3 moaobus
rpeyronbaukoB OM P u O AB umeem

OM : 0OA=0P:O0OB.

Ho
OM =r, a OA=—41°-L.

Orcrona
0B — —4T—7f .OP = —47%p2 . OP,

Wrak, B mpocTOM rapMOHUYECKOM KOJIEOAHUU yCKOPEHWE BCerja Ha-
OPaBJIEHO K IIEHTPY KOJeOAHHS M PABHO PACCTOSHUIO OT 3TOTO LEHTPA,
yMHO)KeHHOMY Ha 47%n?, u ecim macca KomeGmomieiicss TOUKH ecTb P, To
cuta, NeiicTBYIOmAs Ha Hee Ha paccTognuu & oT Toukn O, ectb 4m2n?Px.

Orciona ciiemyer, 9To Ha, TeJI0, COBEPUIAIONIEE IIPOCTHIE TADMOHIICCKIE
KOJIeOaHUs 110 TIPSAMOIl JIMHUM, NEHCTBYeT CUJIa, N3MEHAIOIAACA TPOIOPIY-
OHAJILHO PACCTOSHUIO OT LEHTPa KojeGaHus, W 3HAUYeHHe 3TOH CHJILI Ha
JaHHOM paCCTOHHI/II/I 3aBUCHUT TOJIBKO OT 39TOI'O paCCTOHHI/IH, OT MacCCbI Te-
JIa U OT KBaJIpaTa YnCIa KOJIeOAHUH B €IUHMILy BPEMEHU M HE 3aBHCUT OT
AMILIUTYIBI KOJEOAHWIA.

118. M3oxpounbie Kogebauusa. OTcioa Caegayer, YTO eCau TeJo
JBUKETCA 10 IPAMOHN JIMHUU U HA HEro JefCTBYeT CHUJa, HAIIPABJIEHHAS K
HEMOIBUKHON TOYKE HA ITON JIMHUU U MU3MEHHAIOMAACS TPOIOPIMOHATIBEHO
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PACCTOSIHUIO OT TON TOYKHU, TO OHO OyJeT COBepIaTb IMPOCTHIE TAPMOHU-
qecKue KoyieDaHusl, Ieproji KOTOPBIX OyIeT OJIMHAKOB, KAKOBAa ObI HU ObLIA
AMILIATYIa KOJIeOaHus.

Ecnu ga ocoboro posa mepeMernenns Teja, HalpuMep, AJIsT TeJa, Bpa-
IIAIOMIEr0Cs BOKPYT OCH, CHUJIA, KOTOPasi CTPEMUTCH BEPHYTH €r0 B JAHHOE
[TOJIOXKEHUE, U3MEHSIETCsI [TPOIIOPIIMOHAJILHO IEPEMEIIEHHIO, TO TEJIO OyIer
COBEPINATH [IPOCThIE TAPMOHUYECKHE KOJIe0aHMsT OKOJIO ITOrO IOJIOYKEHMUSI,
[IEPUO/T KOTOPBIX He Oy/IeT 3aBUCETh OT UX aMILIUTYIbI.

Taxkoro poma KomedaHus, KOTOPbIE COBEPIIAIOTCS B OHO U TO YK€ BPeMs,
KaKOBa, ObI HY OBIJIA WX AMILINTYIA, HA3BIBAIOTCA U30LPOHHbLMU KOTCOAHH-
AMUA.

119. IlorennmanbHasi Heprus KoJeburorieroca rtesaa. Cko-
pPOCTb Teja B TOT MOMEHT, KOT/Ia OHO IPOXOJIMT Yepe3 TOYKY PaBHOBECHS,
PaBHa, CKOPOCTHU TeJa, ABUKYIIErOCs M0 OKPYKHOCTH, WA

V =27rn,

TIe T eCTh aMILIATYIA KOjIeOaHus, a m — YUCJIO MOJHBIX KojebaHuii B ce-
KYHIY.

Orciofa KUHEeTUYeCKasi SHEPIHsT KOJIEOTIONErocs: Tejia B MOMEHT TIPO-
XOXKJIeHHsI Yepe3 TOUKY PaBHOBECU:A eCThb

FMV? = 272 Mr?n?,

rme M ectb Macca Tesa.

B MomenT HamboOsIbINEro yaajeHus, KOraa £ = 7, CKOPOCTb, a CJIe0-
BATEJIbHO, 1 KWHETHYECKAsl SHEPIUs TEJIa €CTh HYJIb. Y ObLIb KUHETUIECKON
SHEPI'UH JOJKHA OBbITh PAaBHA IPUPAIIEHUIO TOTEHIMAIbHOM 3neprun. Or-
CI0/Ia, €CJIA BBIYMCIISATH MOTEHIMATHHYI0 SHEPTUIO OTHOCUTEbHO KOH(HUTY-
pamym, B KOTOPO# TEJI0 HAXOAUTCS B PABHOBECUHU, TO €0 IOTEHINAIbHAS
SHEPI'Hsi B MOMEHT, KOIa OHO HAXOIUTCS HA PACCTOSHHUH I OT ITON TOUKH,
ectb 212 Mn2r2.

DTO €CTh MOTEHIUAJIbHASA IHEPrUusi U30XPOHHO KOJIEOJIIOIIErocs Tea,
COBEpINAIOIIEr0 N MOJHBIX KOJeOaHUN B CEKYHJY, €CJIM OHO HAXOIUTCI B
[IOKOE HA PACCTOSHWM T OT TOYKM pPaBHOBECHs. TaK KakK IOTEHINAIbHAS
SHEPI'Usl He 3aBUCUT OT JIBUKEHMS TEJIa, 8 TOJBKO OT €ro IOJIOMKEHHS, TO
MOXKHO 3aIlMCaTh €€ B BUIE

212 Mn?2?,

rjge r eCTb paCCTOdAHHE OT TOYKH PaBHOBECHUA.
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120. IIpocroii magTHuUK. [IpocTOii MasTHUK COCTOUT U3 HEOOJIb-
IIOr0 TSIXKEJIOTO TeJjia, HA3BIBAEMOI'0 YedeBUIlell, IOJBEIeHHOTO K Hero-
JBUXKHOMW TOYKE HA, TOHKON HUTH HEU3MEHHON AuHBbI. dedueBHUIA TIPEIO-
JIaraeTCsl CTOIb MAJIOH, 9ITO ee IBUKEHHE MOXKHO PAaCcCMATPHUBATHL KaK JIBHU-
JKEHHE MaTEpPHUAJIbHOW TOYKH, & HUTb IPEJNOIAraeTCd CTOJb TOHKOU, 4TO
MOXKHO IIpeHe0Opedb ee Maccoii U BeCOM. eueBuIla PUBOINTCS B IBHKEHUE
TaKUM ODOPA30M, YTO OHA, KAYAETCsl B BEPTUKAJIBHOM IIJIOCKOCTH, OIUCHIBASI
HeOOJBITYIO AyTy. e TpaeKTopus ecTh Iyra OKPYKHOCTHU, IIEHTP KOTOPO
ecTh TOYKa nozaseca O, a pauyc ecTh JJIMHA HUTH,

KOTOPYIO MbI OymeM ob603HaIaTh depes [. B

IIycrs O (puc. 12) ectb ToYKa mojaBeca, a

OA — nosoxkenne MasiTHUKA, KOTZIa OH BUCHT BEp-
TukaabHO. Korma dedeBuna maxomurca B M, oHa
AM? 0

BBIIIE, YeM B rosioxkeHnn A Ha Boicory AP = VR

roe AM ecrb xopaa ayru AM, a AB = 2.
Ecau M — macca geueBuiipl, a ¢ €CTbh HAIPs-

JKEHHEe CUJIbI TS2KECTH, TO Bec dyeueButbl Oyaer Mg, P M
a pabora, TPOU3BEIEHHAs TIPOTUB CHJIbI TSXKECTH Y

[P JIBUYKEHUN Y€4YEBUIBI 13 TOUKU A B Touky M,

oyumer Mg - AP. TakoBa ke, CjIe10BaTeIbHO, U 110~ Puc. 12

TEHIMATbHASI HEPIUsT MASATHUKA, KOTJA YedeBUIA HaXomuTcs B M, eciou
CYMTATDh, YTO YHEPIHUsS €CTh HYJb, KOTJA YEUEBUIA HAXOAUTCSA B TOUKe A.

MbI MOXKEM 3aIUCATh BEJTMYNHY MOTEHIIMAIBHON SHEPIUH U B CIIEILYIO-
IeM BHUe:

Mg anre,
21

[TorennnanbHast SHEPrUsl Y€UEBUIIbI, CMEIIIEHHON HA KaKyI0-HUOYIb J1y-
'y, U3MEHSIETCs TPOMOPIMOHAJIBHO KBAAPATY XOPJBI 9TOH ITyTH.

Ecnu 61 0HA M3MEHSITACH TPOMOPIMOHATBHO KBAAPATY CaMO AyTH, O
KOTODO# JIBUKETCSI YeUEBUIIA, TO KOJEOaHWs ObLIN OBl CTPOrO M30XPOHHBI-
MHU. TaK KaK IIOTeHIHaJIbHadA JHEPrusd U3MeHdAeTCd MedjIeHHee, YeM KBaJll-
paT Ayrd, TO MepPUOJ KarxKI0ro kojaebanus Oymaer OOJbIne, eCjiu aMILINTYIa
6oJblIIE.

OHAKO IJ1s1 OU€Hb MAaJIbIX KOJEOAHUN MbI MOXKEM MpeHeOpedb pa3iiu-
YHeM MeXKJy XOpJOoii u Jyroit u, 0603Hauas IyTy Yepe3 &, MOKEM MOJIOKHUTh

MIOTEHIMAJIbHYIO SHEPTUI0 PABHO

Mg ,
2lm'
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Ho MBI yKe mokazayu, 9TO B TApMOHMYECKUX KOJIEOAHUSIX MOTEHIH-
ajIbHAs 3Heprud ecTb 2m2Mn2x2.
IIpupasHuBasi APYr APYTy 9TH JIBa BBIPAYKEHUS U OCBOOOIUBIIKCH OT
JIpObeit, oIy IuM
g = 4rn?,

IZie § €CTh HANPAYKEHUE CUJIbI TAXKECTH, T — OTHOIIEHUE JIJIUHBI OKPYKHO-
CTH K €e IHaMeTpy, N — YHUCI0 KOJeOaHWHi MasTHUKA B €IUHUILY BPEMEHH,
a | — qumHa MasgTHUKA.

121. ®Pusudeckuii MagTHUK. Ecan ObI MOXKHO OBLIO MOCTPOUTH
MaATHUK CO CTOJIb MaJIOA YeYeBUIel U CTOIb TOHKOY HUTBHIO, 9YTO €0 MOXKHO
OBLIO OBI 15 TPAKTUIECKUX IIEJI€fl PACCMATPUBATH KaK MTPOCTON MAsITHUK,
TO 3TUM CIIOCOOOM OBLIO OBI HETPYIHO ONMPEIETUTD (.

Ho Bce geficTBuTebHbIE MAATHUKN WMEIOT Y€YEBUIBI 3HAYUTETbHBIX
pa3MepoB, U JJis TOrO, YTOObI COXPAHUTDH [JINHY HEU3MEHHOM, UevYeBHIa
JIOJZKHA OBITH COEIMHEHA C TOUKO TOABECa KPENKUM CTepyKHEeM, MacCoi
KOTOPOTO HeJIb34 IpeHedpeds. Beerma, 01HaKO, BO3MOXKHO OIIPEIEeIUTD JIJTH-
Hy IIPOCTOrO MAaATHHKA, KOJIeOaHWSA KOTOPOTO COBEPIIANCH ObI TAKUM JKe
obpa3om, Kak KojaebaHus MaATHUKA JII000H (hOPMBI.

TlonHoe paccMoTpenue 3TOro mpeaMeTa IPUBESO Obl K BHIMUCIECHUIM,
JIEZKAIIUM 32 MIPEJIEJIaMK 3TOr0 TpakTara. MOKHO, OTHAKO, IPUITH K CAMO-
My Ba)KHOMY DPe3yJIbTaTy 0e3 BBIYMCICHUM, C MOMOIIHIO HUKECIIE Ty FOIINX
CcOOOparKeHuit.

JlBurKeHue TBEPIOrO Tesia B OJHOM MJIOCKOCTH MOYKET OBITh TIOJTHOCTHIO
OIIPEJIEJIEHO, €C/TH YKA3aTh JIBMKEHUE €r0 IEHTPA MACChl U IBUKEHUE TEJIa
OTHOCHUTEJILHO €r'0 IEHTPA MaCCHI.

Cwta, TpebyIoIasics JAJjisi TOro, YT0ObI IPOM3BECTH JTAHHOE U3MEHEHHE
B JIBIJKEHUH IIEHTPA MACChl, 3aBUCUT TOJILKO OT Macchl Tesa (§ 63).

MowmenT, TpeOyoIuiics /i TOro, YTOObI IPOU3BECTH JAHHOE U3MEHe-
HUE yTJIOBOHM CKOPOCTH OTHOCUTEIBHO IEHTPA MACChI, 3ABUCUT OT PACIIPEIe-
JIEHUsI MaCChI; OH TeM DOJIbIe, YeM JAJIbIIe PA3IUIHbIE YaCTH TEJIA OTCTOAT
OT IEHTPa MACCHI.

IToaTomy, eciiu 06pa3oBaTh CUCTEMY JIBYX YaCTHUI], HEM3MEHHO CBA3AH-
HBIX MEXKIy CO0OI0, MIpUYeM CyMMa X MacC paBHA Macce MasiTHUKA, WX
LIEHTP MAaCChl COBIAIAET C IEHTPOM MACChl MAsSTHUKA, 8 UX PACCTOSHUS OT
LIEHTPA MACChl TAKOBBI, YTO TPeOyeTcs: mapa OJHOIO U TOIO 2Ke MOMEHTA,
4TOOBI TPOU3BECTH [TaHHOE BPAIIATEIbLHOE IBHKEHHE OKOJIO IEHTPA Macc
HOBO#M CHCTEMBI U OKOJIO IIEHTPA MACChl MAsATHUKA, TO HOBasi CUCTEMA Oy/IeT
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JIJIsT JIBUZKEHUS B OTIPEIEJIEHHOMN TIJIOCKOCTH TUHAMU-
YeCKM HKBUBAJIEHTHA JAHHOMY MASTHHUKY, TO €CTh,
ecsii 00e CUCTeMBI ABUKYTCS OJUHAKOBBIM 00pa3oM,
TO CHUJIBbI, TPEOYIOIIHeCs it TOT0, 9TOObI yIIPABIATD
JBUXKeHreM, OyayT paBHbl. Tak Kak MacChl 00€UX YACTUIL MOTYT HAXOAUThH-
Cs1 B KAKOM YTOJIHO OTHOIIIEHUN MEXKJIy CODOM, IIPU YCJIOBUHU, YTO UX CYyM-
Ma paBHA Macce MasTHUKA, ¥ TaK KaK IMpsSMasl, WX COETUHSIONIAsI, MOXKeT
HUMeTh JII0D0e HAIIPABJIEHNE, IPU YCJIOBUH, 9TO OHA IIPOXOJUT Yepe3 HEeHTP
MacCChl, TO MOYKHO PACIOJIOXKUTh WX TAKUM 00pPa3oM, 9TOOBbI OJHA W3 Ha-
CTHI[ COOTBETCTBOBAJIA, JTIOOOH JTAHHONW TOYKE MASATHWKA, HATPUMEDP, TOUIKE
npuseca P (puc. 13). Macca 9T0if yacTUUbl U TOJOKEHUE U MAcCca APYroi
gacTuibl () 3tum onpezaenurcs. Ilomoxkenne BTopoit yacTuipl () Ha3bIBaeT-
csl yenmpom Kawarus. Kciu Terepb B CHCTEMe JIBYX YaCTHIL O/IHA U3 HUX,
P, HeNOJABUIKHO yKpeIUIeHa, a apyras, (), MOXKeT KouedaThCs oL 1efCTBU-
€M CHJIbI TSI?)KECTH, TO MbI MMEeM IIPOCTOM MAasATHWK, MO0 OIHA U3 YACTHII,
P, nefictByer Kak TOYKA MpUBECA, a Apyras, (), HAXOIUTCS HA HEU3MEHHOM
OT Hee PACCTOSTHUM, TAK YTO CBSI3b MEXKJYy HUMHU TAKOBA K€, KaK ecyu Obl
OHH OBLLIM COCAMHEHbI HUTHIO JJIUHLL | = PQ).

CiietoBaTe/IbHO, MAATHUK JII0O0M (DOPMBI Ka9aeTcsl TOYHO TAKUM Ke
o0pa3oM, KaK MPOCTOil MAasITHUK, JIJINHA KOTOPOI'O €CTh PACCTOSTHHE OT TOY-
KU TIPUBECA J0 EHTPA KAYaHUS.

Puc. 13

122. O6oporHsbIit MagTHUK. [lpeanosoxkuM Tenepb, YTO CHCTEMA
JIBYX dYacTul] obpaiieHa, mpudeM Todka () cTajia TOYKOH IpuBeca, a da-
cruna P coBepriaer kadanusi. Mbl uMeeM Tenepb MPOCTON MAasITHUK TOM
JKe JIJIUHBI, YTO U PAHbBIIe, U €ro KadaHus OYyT COBEPIIATHCS B TAKOE YKe
BpeMmsi. Ho OH JuHAMUYECKH SKBUBAJIEHTEH MAsITHUKY, MOIBEIIEHHOMY B
LIEHTPE KAYaHUs.

Urak, ecmum MagTHUK OOpAIlleH ¥ MO/IBEIIEH B IEHTPe KAYaHUsi, TO €ro
Konebanus OyayT MMETb TOT K€ CAMBbIil EepUOJI, UTO W PAaHBIIE, U pPac-
CTOsTHUE MKy TOYKON IpHUBEca W IMEHTPOM KadaHus OyIeT PaBHO IJIMHE
MIPOCTOTO MAATHUKA, UMEIOIIEr0 TAKOE YKe BPeMsi KOJIeDAHMS.

Nmenno stum myTeM onpeens Kanutan Kamep mjiuHy mpocToro mMa-
SITHUKA, OTOMBAIOINIETO CEKYHJIbI.

OH 1OCTPOUJI MAasITHUK, KOTOPBI MOYKHO 3aCTaBUTh KAa4aThCsl OKOJIO
JIBYX OCTPHEB, HAXOISIIUXCS B IIPOTHUBOMOJIOXKHBIX CTOPOHAX OT IEHTPA
MACChI M HA HePaéHviT OT HETO PACCTOSHUSIX.

ITocTeneHubiM MpUIAXKUBAHUEM OH CJI€JIAJI BPEeMsl KadaHUs OJMHAKO-
BBIM, HE3ABUCUMO OT TOT'O, KAKOE OCTpHE CJIYKHUT TOYKO# npuseca. auHa
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COOTBETCTBYIOIIErO IIPOCTOrO MasATHHUKA OblLiIa 3aTeM HalileHa M3MepeHneM
DPACCTOAHUS MEXKy OCTPUAMU.

123. Nsrroctpanuga magTauka Karepa. [lpunnun

MasTHUKA Komepa MOXKHO HILTIOCTPUPOBATH OY€HDb MPOCTHIM

™. ¥ II0pa3suTe bHBIM OIBLITOM. BO3bMEM IIOCKYIO JIOMIEYKY MPO-

u3BOJIbHOI opmbl (puc. 14), IpoTKHEM CKBO3b Hee, BOIM3U

ee Kpasi, KyCOK IPOBOJIOKM U IOJIBECHM €€ B BEPTUKAJIHLHOMN

IIJIOCKOCTH, JIepKa, KOHI[bI IIPOBOJIOKU yKA3ATEJbHBIM 1 OO0JIb-

UM naJibiieM. Bo3bMeMm MasieHbKUil MapuK, IPUBSIZKEM €ro K

KOHILy HUTH, & HUTH IPOIYCTHM HA/I IPOBOJIOKOH TaK, ITOOBI

IIAPUK BUCEJ, IUIOTHO mpuiieras K jocke. IIpoBeaem pykoit,

KOTOPO#l MBI IE€PKUM IIPOBOJIOKY, TOPU30HTAJIBHO B IIJIOCKO-

CTH JOCKH U 3aMETHUM, OIEePeXKAaeT Ji JOCKA, IITAPUK KA OT-

craeT or Hero. Eciu onepekaer, TO yIJIMHUM HUTh, €CIH 2Ke

OTCTAET, YKOPOTHM €€ JI0 TEX T0P, MOKA MIAPUK U JOCKA He OyIyT ABUTATHCS

BMmecte. Terepb OTMETUM Ty TOYKY JOCKH, KOTOPAas COBIAAAET C IEHTPOM

IIAPUKA, ¥ TPUKPENUM HUTH K MPOBOJIOKe. Mbl ybeaumcs, 9TO eciau Jep-

’KaTh MPOBOJIOKY 3a KOHIIBI U JBUTATH €0 KAK YTI'OJHO, XOTsi Obl BHE3AITHO

¥ HEIPABUJIHHO, B IJIOCKOCTHU JOCKH, TO IIAPUK HUKOI/IA HE OCTABUT OTME-
YEHHOTO MECTa Ha JIOCKE.

DTO MECTO HA3BIBAETCS EHTPOM KAYaHHUs TIOTOMY, YTO €CJIU JTOCKA, Ka-
YaeTCs OKOJIO HEIOIBUKHOU MTPOBOJIOKH, TO OHA KAYAETCs TaK, KaK eCJiu Obl
OHa COCTOSAJIa U3 OJHOM YaCTUIIbI, TOMEIIEHHONU B 3TOI TOYKE.

Ero ma3zpIBaioT Takke MEHTPOM yaapa, MOTOMY YTO, €CJId IOCKA Ha-
XOJUTCS B IMOKOE W €CJIM BHE3AIHO JBUHYTH MOPU30HTAJIBHO IIPOBOJIOKY, TO
JIOCKA TIPEXKJIE BCEr0 HAYHET BPAIIATHCS OKOJIO 9TON TOYKHU, KAK LEHTPA.

Puc. 14

124. Omnpejesenne HANPSKEHUS CUIbI TsKecTu. CaMblii npsi-
MO#i €1Iocob OmpejiesieHusl ¢ COCTOUT B HAOJIIOJEHUN Na/IeHUs TeJia U OlIpe-
JIeJIEHUN TOTO, KAKyI0 CKOPOCTb OHO IPHOOpPETET depe3 CEeKyHIY; HO OYeHb
TPYAHO MPOM3BOAUTH TOYHBIE HAOJIIOJNEHUS HAJ, IBUXKEHUEM TeJI, KO WX
CKOPOCTH UMEIOT TaKyI0 BEJIMYUHY, Kak 981 caHTHUMETD B CEKYHY, U, KDOME
TOT'O, OIBIT CJIEJIOBAJIO ObI IPOU3BECTH B COCYE, U3 KOTOPOI'O BHIKAYMAH BO3-
JIyX, TaK KaK COIPOTHUBJIEHUE BO3/IyXa CTOJb OBICTPOMY ABUKEHHUIO OY€Hb
3HAYUTEJIbHO, CPABHUTEJLHO C BECOM IIaAI0LIEr0 TeJa.

OnpIT ¢ MasTHUKOM TOpa3ao bosee yaoBaersopuTeser. Eciu caenarsb
AYTy KadaHUdA OYeHb MaJIOif, TO JBUKEHUE 4YedeBHULbl CTAHOBUTCS CTOJIb
Me€JIJIEHHBIM, YTO COIPOTUBJIEHNE BO3/IyXa MOXKET OKa3aTh JIUIIb OUYeHb Ma-
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JIoe BJIMsIHUE HA BpeMs KosiebaHusi. B HAWIydmx onplTax MasTHUK Kada-
eTcst B COCyJe, U3 KOTOPOT'O BO3AYX y/IAJIEH HACOCOM.

Kpowme Toro, B 9TOM city4ae IBUKEHHE IMOYTH COBEPIIEHHO MePHOIA-
HO, 1 MadTHHUK Ka4da€TCd BIEpEed W Ha3aJd COTHH HJIN dazKe TBbICAYU pa3,
paHbIIE Y€M Pa3J/JIUYIHBbIC CONIPOTUBJICHUA, KOTOPBIM OH NOABEPZKEH, YMEHb-
AT aMILIATYy KOJaeOaHuil HaCTOJNbKO, 9TO UX Heslb3s Oyaer boJsiee HAOIIIO-
J1aTh.

Takum obpazoM, JeficTBUTETFHOE HADIIOEHIE COCTOUT He B TOM, YTO-
ObI OTMETHTHh HAYAJO W KOHEI[ OJHOIO KAYaHWs, HO B ONPEICIEHUH IIPO-
JOJZKUTEJIBHOCTH MHOI'UX COTEH KauyaHUil U BBIUYUCIICHUN OTCIOJa BPpEMEHH
OJITHOTO KAYaHUs.

Bnaromapst onmucaHHOMY HEKE METOIy HaOII0AATETb N30aBIIETCS OT
HEOOXOMMOCTH CIUTATH KAYaHUs TI0 OJHOMY, U I3MEPEHUE JIeJIaeTCsI OTHUM
U3 CaMbIX TOYHBIX BO BCEil O6HaCTH OIIBITHBIX HaYK.

125. Meton HabGurogeHusi. 3a MAsITHUKOM, CJIYKAIIUM JIJIsI OIbI-
Ta, TOMEIIAIOT YaChl C MAATHHKOM TaKuM 00pa3oMm, 9TobbI, Kormga oba Ma-
SITHUKA BUCAT BEPTUKAJIbHO, YEUEBUIA, WU KAKAA-HUOYIb JIpyras dacTb
CITY2KAIIETO /I ONBITA MAATHUKA, 3aKPBIBAJIA 0Oejloe MATHO HA MAATHUKE
9acoB, €CJIM CMOTPETh B IMOJA30PHYIO TPYOKY, YKPEIJIEHHYIO Ha HEKOTOPOM
PACCTOSHUH BIIEPEAN YACOB.

Bpewmst or BpemeHu mpou3BOAAT HAOIIOJAEHUS HAJ, IIPOXOXKICHUEM e~
pe3 MEpUINaH «9IaCOBBIX 3BE3/1», M U3 ITUX HAOJIIOAEHUN BBIBOAAT OBICTPOTY
XOJ]a YaCOB B €IMHUIIAX CPETHEr0 COJIHEYHOTO BPEMEHH.

3arem cooOIMIAIOT KOMEOAHUs CIIyKAIIEMY JJis OINbITa MASATHUKY U Ha-
6sr01a10T 0062 MasgTHUKA B OA30pHYIO TPYOKy. IIpenmonoxkum, 910 BpeMs
OJIHOT'O KAYaHUs HE PABHO B TOYHOCTU MEPHUOAY KAYAHUS MAATHHKA 9acOB,
HO HEMHOTO OOJIBIIIE €ro.

Habmomarens BUAUT B MOA30PHYIO TPYOKY, UTO MasTHUK YaCOB BCe OO-
Jiee OIleperkaeT M3ydaeMblil MAATHUK JI0 TeX 0D, MOKa ITOT MOCTEIHUNA He
3aKpOeT KaK pa3 0esioro nsATHA HA MASITHUKE YaCOB, KOIJA OH ITPOXOJIUT Ye-
pe3 BEPTUKAJIBHYIO JUHUIO. TO BpeMsi, KOrZa 3TO MPOUCXOIUT, HAOIIOIAI0T
U 3aIHCHIBAIOT KAK NEPEOE NOAOAHCUMEALHOE COBNAJENUE.

MasATHUK 49acOB IIPOJOJIKAET ONEPEXKATh APYroi, M Yepe3 HEKOTOPOe
BpeMsi 002 MasTHUKA MPOXOJAT Yepe3 BEPTUKAJIBHYIO JIMHUIO B IIPOTUBO-
MOJIO’KHBIX HAIIPABJIEHUAX. DTOT MOMEHT OTMEYAETCs KaK Nepeoe ompu-
yamenvroe cosnadenue. depes paBHbIN IPOMEKYTOK BPEMEHH IIPOU30#1eT
BTOPOE MOJIOKUTEIHHOE COBIAJIEHUE U T. [I.
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IIpu 3TOM MeTOME Yachl cCaMU CUATAIOT JUCTO [N KadaHU# UX COOCTBEH-
HOIO MAasITHUKA MEXK/y COBIaJeHUsiMU. B TedeHue 3TOro BpeMeHH nu3ydae-
MBIl MasITHUK COBEPIIUJI OJHUM KadaHueM MeHbIle, yeM dacoBoii. Orciona

BpeMsd KadaHUuAd U3y9aeMOr'o MasaTHUKaA €CThb CEeKYyH/J BpEMEHU, ITOKa~-

N
N -1
3bIBAEMOI'0 YacCaMu.

Eciu mer ToyHOro coBmajeHus, HO YACOBOI MASITHUK HAXOIWTCS BITE-
penu M3ydaeMoro, MpU OJHOM ITPOXOK/IEHUM Yepe3 BEePTUKAJb, U TO03a/IH
€ro — MpH CJIeAYIONIEeM, TO HeOObINON HABBIK CO CTOPOHBI HAOJIONATEIIs
HAYYHT €ro OlEHUBATH, B KAKOI MOMEHT MEXK/Iy TPOXOXKIEHUIMU 0062 MasiT-
HUKA JTOJIKHBI ObLTH OBITH B 0ITMHAKOBO# (paze. MoMeHT COBIaI€HUST MOYKHO
OIIEHUTDH TAKUM 00PA30M C TOYHOCTHIO [I0 JIOJIA CEKYHJIbI.

126. Omnenka ommbkm. Tak Kak MaATHUK MOKET Ka4aThbCsd B TeUe-
HIE HECKOJIBbKHUX YaCOB, TO MOJTHOE BPEMsI, TIOJIJIEXKAIIEee U3MEPEHUIO, MOYKET
COEPKATDH JIECATh THICTY U OOjTee KavuaHmiA.

Ho morperniHocTs, BBEIEHHAsT B BBIYUCICHHOE BPEMsI KAIaHUsT BCIIEI-
cTBUE OMMOKK JaXKe Ha IMEJIYI0 CEKYHIY B ONPEAEeJeHIN MOMEHTa COBIIAIe-
HHSA, MOXKET ObITh CIe/TaHa UPE3BBIYANHO MAJIOH, €CJIN OIBIT JIJTUTCS JOCTa-
TOYHO J0JITOE BpeMs.

B camom nene, eciu MbI 3aMETHUM TEPBOE W N-€ COBIAJIEHUE U HaM-
JIEM, 9TO OHU OTJEJIEHbI IPOMEXKYTKOM B N CEKyHJI, OTOMBAEMbIX JACAMH,
TO IKCIEPUMEHTAJbHBIN MAasSTHUK MOTEPSET N KadaHWil, 10 CPABHEHUIO C
4acoBbIM, U caenaer N — n kadganuii B N cexkyna. OTcioma BpeMsi OJHOIO

KadaHuA NL CEeKYH/ BPpEeMEeHH, IIOKA3bIBAE€MOI'O YaCaMHu.
—n

JormycTum, OHAKO, YTO MbI 3aIUCAJIH, UTO MOCIETHEE COBIIAIECHNE TPO-
uzorio gepe3 N +1 cekyHay nocse nepsoro. 3uatuenne 1, BbIBeI€HHOE ITPU
9TOM IIPEJIIOIOKEHIH, OBLIO ObI

;r N+1
T T N+1-—n’

¥ TIOTDENTHOCTh, BhI3BAHHAS OIMOKON HA OIHY CEKYHIy, Oyjer

N+1-n N-n (N+1-n)(N—-n)

Ecau N ects 10000, a n ectb 100, To ommbKa B 0JIHY CEKYH/IY B OIIpeie-
JIEHWH MOMEHTa, COBIIAICHNS M3MEHUT BeInIuHy 1 TpUOIU3UTEHHO TOITBKO
HA OJIHY MUJLIHOHHYIO JIOJIO €e 3HAYEHUSI.
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127. Meton Hprorona. Camblii NOyYHTEIbHBIN OPUMED METOJA
JUHAMHUYECKOTO PACCYKIEHUSI TIPEJCTAB/IsAET TOT METOH, C TOMOIIBI0 KO-
Toporo Hutomon onpesiesinii Cuily B3anMoIefcTBrs HeOECHBIX TeJ.

IIpomecc muHAMMYECKOrO PACCYKIEHUS COCTOWT, B BBIBOJIE U3 IMOCJIE-
JIOBaATEJIbHBIX KOHMUTYpAIWil HEOECHBIX TEJI, KAK OHU HAOJIOAAIOTCS aCTPO-
HOMAaMM, UX CKOPOCTEH U YyCKOPEHUN U B ONPEIEICHUHN STUM IIyTEM HAIPAB-
JIEHUSI ¥ OTHOCHUTEIHLHOU BEJIMYUHBI JIEHCTBYIONNX HA HUX CUJI.

Kenaep yke pacaucTui nyTh JJjisl uccaenoBanus Huomona tem, ITo
BBIBEJI M3 TINATEJIHHOTO mM3ydenus HaOmomennit Turo Bpaze Tpm 3aKkoHA
[UIAHETHBIX JIBV2KEHUMN, HOCSIINE €ro UMsi.

128. 3akonbr Kenutepa. 3akonbt Kenaepa HOCAT IUCTO KHHEMATH-
vecknit xapakrep. OHU MOJHOCTHIO ONMUCHIBAIOT JBUKEHUS IJIAHET, HO OHU
HUYEro He FOBOPAT O CUJIAX, KOTOPBIME OIPENEAI0TCA 3TU IBUKEHUS.

Ux nurHaMudeckoe UCTOJIKOBaHUE OBLIO OTKPHITO Hbtomorom.

[TepBbIit 1 BTOpO#t 3aKOHBI OTHOCATCS K IBUKEHUIO OJTHOM IJIAHETHI.

Baxon 1. — Iliomaam, ONUCHIBAEMbIE BEKTOPOM, MPOBEIEHHBIM OT
COJIHIIA K TIJIAHETe, MPOIOPIMOHAIBLHBI BpEMEHAM, B T€UeHNE KOTOPBIX OHU
onmncanbl. — Eciu h 0603Ha9aeT yIBOEHHY O IIJIOMIAh, OITMCHIBAEMYIO B €11~
HUILy BPEMEHHU, TO Y/IBOEHHAs ILJIONIA/Ih, OMCAHHA BO Bpems t, Oymxer hi,
un ecau P ecrh macca mmanersl, To Pht Oyaer Macca-miomamgb, CONIACHO
onpeesenuto § 68. OTcroma MOMEHT KOJUYECTBA JABUKEHUS TIJIAHETHI OKOJIO
COJTHI[A, KOTOPBII TIPEJICTABIISIET COOOI0 CKOPOCTh H3MEHEHWST MACCHI-TLIOIIA-
au, Oyner Ph, BeluduHa IOCTOSTHHAS.

CnemoBarenbro, 1o § 70, ecu CyIECTBYeT CUja, KOTOpas JeficTByer
Ha TJIAHETY, TO OHA, He JIOJKHA UMETh MOMEHTA, OTHOCHUTEJHHO COJHIIA, 100,
B IIPOTUBHOM CJIy4ae, STOT MOMEHT yBEJIUIUBAJ UJIH YMEHbIIAJ] Obl MOMEHT
KOJINYECTBA ABUKEHUS CO CKOPOCTBHIO, U3MEPAEMOI 3HAUeHHEM MOMEHTA, CH-
JIBL.

Orciofa, KakoBa Obl HE OBLIA CHUJIA, AEHCTBYIONAs HA IIJIAHETY, HATPAB-
JICHUE 3TOM CHUJIBI JIOJPKHO BCET/IA ITPOXOJUTD Yepe3 COJHIIE.



126 T'rasa 8

129. VraoBasi ckopocTb. Onpedesenue. YTI0Basi CKOPOCTh BEK-
TOPa ecTh CKOPOCTh, C KOTOPOI BO3pacTaeT yros, 00pa3yeMblil UM ¢ Hero-
JIBUKHBIM BEKTOPOM, IIPOBEJEHHBIM B IIJIOCKOCTH €r0 JTBUKEHUS.

Ecnm w ects yrioBasi CKOPOCTh BEKTOPA, a T — €r0 JIJTHHA, TO CKOPOCTbD,

C KOTOPO OH OIHUCHIBAET ILJIONIA b, €CTh %wrQ, OTKYIa

h=wr?,
a Tak Kak h IMOCTOSHHO, TO W, yTJIOBask CKOPOCTD JIBUYKEHUS MIJIAHETHI OKOJIO
COJTHIIA, U3MEHAETCsS OOPATHO MPOMOPIUOHAIBHO KBAJIPATY PACCTOAHUS OT
COJTHIIA.
DTO BEPHO, KAKOB Obl HU ObLI 3aKOH CHUJIbI, IIPH YCJOBHUU, YTO CHUJIA,
JIefCTBYIONIas Ha, ILIAHETY, BCEraa IPOXOIUT Yepes3 COIHIIE.

130. /IBm>keHme OKOJIO II€HTpa

@ op macc. Tak kak Ha,nps?KeHHe, CyHJ,eCTBZ/—

C Iolllee MeXKIy TIJIAHETON M COJIHIEM, Heii-

cTByeT Ha 00a Tejla, TO HU OJHO U3 HUX He

Puc. 15 MOXKET OCTaBaTbCsA B MOKOe. EnHCTBeHHAS

TOYKA, HA JBUXKEHUE KOTOPOH 3TO HANPsXKEHUE He OKA3bIBAET BJIUSIHUA,
€CTh TEHTP Macc 000UX TeJ.

Eciou r ectb paccrosinue SP (puc. 15), a C' ecrb nenrp mace, 1o SC =

_ _Pr _ _Sr ~
=51p uCP = S P MoMeHT KOMMYecTBa ABUKEHUS TLIAHETHI P OKO
S%r% _ PS*h

a0 C ects Pw

(S+P)?  (S+P)?

131. Opbura. Hawm y»Ke NpuUX0OIUIOCH IIOJIb30BATHCS JIHATPAMMAMU
KOH(MUTI'YPAIUU ¥ CKOPOCTH IIPY U3y YEHUH [IBUKEHUST MATEPUAIHHON CHCTe-
MBbI. HO 9THU JuarpaMMbl 1/1306pa>Ka10T TOJIBKO COCTOAHUE CUCTEMBI B ,H,aHHbII;'I
MOMEHT, IIpUYeM 3TO COCTOAHUE YKa3bIBa€TCA OTHOCUTEJIbHBIM ITOJIO2KEHUEM
TOYEK, COOTBETCTBYIOIIUX COCTABJIAIOIIUM CUCTEMY TeJIaM.

OHAKO K€ YacTO MPEJICTABJSeTCs yJA0OHBIM HU300pa3uTh HA OMHOM
JuarpaMMe Bechb psili KOH(QUIypaluil Uu CKOPOCTei, KOTOPBbIE CHCTEMA
NpUHUMaAECT. ECJII/I MbI MIPEAIIONIOZKUM, YTO TOYKH AUarpaMMbl ABUZKYTCA
TaKUM OOpPa30M, YTO OHU HENPEPHIBHO M300PANKAIOT COCTOSIHUE CHUCTEMbI,
TO KazK/Jad TOYKa AUarpaMMbl ONUIIET JIMHUIO, IPAMYIO WA KPUBYIO.

Ha munarpamme kouduUrypamuu Takas JUHUS HA3BIBACTCI MPLEKMOPU-
eti Tena. B ciayguae HeOECHBIX TEJT OHA YACTO HA3BIBAETCS 0POUMOT.
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132. Tomorpad. Ha mgumarpamme ckopocTeil JIMHUsI, OIMCHIBAEMast
KaKJI0M IBYMXKYIIENCS TOYKOM, HA3BIBAETCS 20002pagdhom Tejia, KOTOPOMY
OHAa COOTBETCTBYET.

N3yqenune rogorpada, KAK METO, UCCIeIOBAHUS IBUKEHUS TEJIA, ObLIO
BBesneno B. P. [amuavmonom. Togorpad MoxKeT OBITH OMpEIesieH KaK Tpa-
€KTOpUsl, ONIMCAHHAS KOHIIOM BEKTOPA, KOTOPbI HEITPEPHIBHO MTPEJICTABIISIET
10 HAIPABJIEHUIO U BEJIMYNHE CKOPOCTH JBUKYIIETOCs TeJia.

IIpumenss merosn romorpada K mianere, OpouTa KOTOPOW JIEXKUT B O/I-
HO# TJIOCKOCTH, MBI DA YA00CTBA MPE/ITOJIOKIM, 9TO TOA0rpad moBepHy T
OKOJIO HA4Yaja Ha MPAMON Yroyi, TaK YTO BEKTOD rojorpada mepreHIuKy-
JISIPEH K CKOPOCTH, KOTOPYIO OH M300parkaeT, BMECTO TOrO 9TOObI OBIThH €
MapaJIebHbBIM.

133. Bropoii 3akon Kemtepa. 3axon II. — Opbura nianeTsr oT-
HOCHTEJILHO COJTHIIA €CTh JITUIIC, B OJHOM 13 (POKYCOB KOTOPOTO HAXOIUTCS

COJIHIIE.
ITycrs APQB (puc. 16) — smaun-

tryaeckast opburta. [lycts S 6yner cosn-
e, Haxojsieecs B ofgHOM (okyce, u /;
nyctb H — apyroit dokyc. IIponosn-
xkuM npsamyio SP go touku U, Tak H
4robbl oTpe3ok SU pasHsics 6oJb-
moit ocu AB, u coegunHuM TOYKH H
u U; rorna HU 6yner nponopIimoHaib-
HA ¥ TMEPHEeHINKYJISIPHA CKOPOCTH I1J1a-
Herwl P.

B camowm nene, pazgenum HU mo-
[oJilaM B TOYKE Z W COEIUHUM TOY- S
ku Z u P; nuaus Z P Oyner KacaTesb-
HO¥ K 3/utuncy B Touke P; nycrs SY A
OyJeT ePIeHIuKYJIsip, OMYIIEeHHbIN Ha,
3Ty KacaTeIbHyIo U3 TOYKH S. Puc. 16

Eciau v ects ckopocth mianerst B Touke P, a h ecTb yaBOeHHAs ILIO-
I[a/1b, OMUCHIBAEMasl B eJMHUILy BpeMenu, 10 h = v - SY.

Kpowme Toro, eciiu b ectb mosoBuHA MaJIoi OCH JLIATICA, TO

SY -HZ =b°.

Temneps,
HU =2HZ,



128 T'rasa 8

OTKYIa

v=1h gy
22

Wrak, sunus HU Bcerna mponopiuoHAJbHA CKOPOCTH U ITE€PIIEHIU-
KyJisipHa K ee Hanpasjienutoo. Ho junus SU scerma pasua AB. Crnenosa-
TEJIbHO, OKPYKHOCTb, IIEHTP KOTOPOil S u paamyc Koropoit — AB, ecrb
rogorpad TIaHeTsl, TpudeM Touka H ecTh Havaso rogorpada.

COOTBETCTBYIOIIUMHU TOYKAMU OPOUTHI U Toforpada siBJIsIIOTCA Te, KO-
TOPBIE JIesKAT HA OJIHOM MPSIMOM JIMHUH, TIPOXOJAIIEH Yepe3 TOUKy S.

Tak, P coorBercrByer Touke U, a () — Touke V.

CxopocTh, COODIEHHAsT TeJly 3a BpeMsi ero mepemernienus u3 P B @,
n3o0paxKaeTcs reoMeTpudecKoil pa3HocTbio BekTopoB HU u HV | To ecthb
guaveir UV, u 3r1a CKOPOCTHh MEPIEHIUKYJISIPHA COOTBETCTBYIOMIEN 1yre
OKPY?KHOCTH, a MOTOMY, KaK MbI YK€ JIOKA3aJii, HalpaBJIeHa K S.

Ecmu PQ ecrb myra, onMcaHHass B T€YEHWE OYEHb MAJIONO BPEMEHH,
to UV u3obpaxKaer m3MeHEHHe CKOPOCTH, IPUOOPETEHHOE 33 TO BPEMS;
a tak kak UV ecTb Ayra OKpy’»KHOCTH, IEHTP KOTOPOH ecThb TOYKa S, TO
ayra UV Oyner Mepoii yriioBOro mepeMerieHus JIaHeThl OTHOCUTENbHO S
B TEYEHHE ITOTO BPEMEHHU. SHAYUT, YCKOPEHUE MPOIOPIHOHAIBHO YIJIOBOM
CKOPOCTH, HO 3Ta mocjaefHss, no § 129, o6paTHo mpONOpIUOHAIbHA KBAJI-
pary paccrosiaust SP. CienoBaresibHO, YCKOPEHHE TIJIAHETHI HATIPABJIEHO K
COJTHITY ¥ M3MEHSIeTCsI OOPATHO MPOMOPIIHOHAIBHO PACCTOSHHUIO OT COJIHIIA.

TaxoB 3aK0H, IT0 KOTOPOMY U3MEHSIETCS IPUTSKEHUE COTHIA, AEHCTBY-
I0llee Ha TUIAHETY, KOIIa TJIAHeTa, IBUXKETCs IO CBOEil OpOuTe U M3MeHsieT
CBOE PACCTOSHUE OT COJIHIIA.

134. Cwuuia, geiictByromiasi Ha miaHeTy. Kak MBI yKe OKA3aJIH,
OpOHTA MJIAHETHI OTHOCUTEIBHO EHTPA MACC COJIHIA U IJIAHETHI UMEET Pa3-
Mepbl, OTHOCSIINECS K pa3MepaM OPOUTHI MJIAHETHI OTHOCUTEIHLHO COJTHIIA,
kKak S k S+ P.

Ecau 2a u 2b cyTh ocu opOUTHI MJIAHETHI OTHOCUTEIHHO COJIHIIA, TO ILJI0-

mab ee ecrb wab, u ecnu I’ ecTh BpeMsi ITOJIHOrO OOpalleHusi o opouTe, TO
ab

T CiieoBaTeIbHO, CKOPOCTH OTHOCUTEIHLHO

3HaYEeHUEe BEJINYUHDbI h eCTb 27T
COJIHIIA €CThb W%H U.
CKOpOCTh OTHOCHTEJILHO IIEHTPA MacC eCTh

S _ma
S+ P TbHU'
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W3MeHEHNE CKOPOCTH MJIAHETHI OTHOCUTEIBHO HEHTPa MACC [TpU mpo-
xoxennn ayru PQ)| ects

S  T7a
S—l—PTbUV

a UMITyJIbC, JeMCTBYIONINI HA IJIAHETY, MAacCa KOTOPOi ectb P, paBen

SP ma
S+ PTbUV

Ilyctb t ecTh BpeMsi, B T€4eHHME KOTODPOrO ommcaHa myra PQ; Tormaa
yaBOeHHas romans SP(Q ectb

ht = wr’t

h

UV = 2awt = 2a—t =47 42 b

Tr?
Orciofa cuia, JefCTBYIOMAas Ha IUIAHETY [MMITYJIbC, Pa3/e/IeHHbIH Ha
Bpewmsi|, ecThb

F—a4g2 SP_ a®
S+ PT?
Ta-KOBa- BEJINYUHA HaHpH}KeHI/IH njian HpI/ITH)KeHI/IH Me)Kﬂy HﬂaHeTOﬁ nu
COJIHIIEM, BbIpazKeHHAs depe3 uX Macchl P u S, UX cpeiHee PACCTOSIHUE ,
UX JeHCTBUTENbHOE PAacCTOsTHuE © u nepuos 1.

135. NHTepuperamusa tperbero 3akona Kemsepa. na toro
49TOOBI CPABHUTD MPUTSKEHUS MEXKIY COJIHIIEM W PA3JUYHBIMU ILJIAHETA-
MU, Hvromon BOCIIONB30BAJICS TPEThUM 3aKOHOM Kenaepa.

Baxon III. — KBagparsl BpeMeH 0OpaIieHust pa3iudHbIX IJIAHET MPO-
MOPIMOHAIBHBI KyOaM WX CPEIHUX PACCTOSAHUM OT cosHIa. JIpyrumu ciio-

a® c

BaMH, F €CTb IMOCTOAHHAA BEJIUIUHA, ITOJIOZKUM, — -

4
Orcrona
_ . SP 1
F=c——
S+ Py2
B ciyyae MeHBIIMX IJIAHET, UX MAacChl CTOJIb MaJjbl B CPABHEHUU C
MacCOi COJIHIA, YTO 3 f 7 MOKHO TIOJIOXKUTH PABHBIM [MHUIC, TAK {TO

F = c%, T. €. IPUTSAKEHUE, NEHCTBYIOIIEee HA TJIAHETY, MPOIOPIHUOHAIBHO

ee Macce 1 0OpPaTHO MPOMOPIUOHATIHLHO KBAIPATY €€ PACCTOSHUS OT COTHIA.
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136. 3akon taroreums. Cawmblii 3aMedaTe/bHbIH (HAKT B ABICHUN
TATOTEHUSI COCTOUT B TOM, YTO HA OJHOM M TOM XK€ PACCTOSIHUU OHO OIM-
HAKOBO JIEHICTBYET HA PABHBIE MACCHI BEIIECTBA BCEX BUJOB. ITO JOKA3AHO
OTIBITAMHU HAJ, MAsITHUKOM JIJIsl PA3JIMYHBIX BUJOB MATEPUU HA MOBEPXHO-
cru 3eMid. Hotomon pacipocTpaHu 3TOT 3aKOH HA MATEPHUIO, U3 KOTOPOM
COCTOSIT PA3JIMYIHBIE [IJIAHETHI.

Eme 10 Toro kak Hetomon 3TO mOKa3aJs, NOTaIbIBAJUCH, UITO COTHIIE,
KaK IIeJioe, IPUTSATUBAET TJIaHeTy, KaK IeJioe, U Jayke 3aKOH 00paTHOI mpo-
MOPIIMOHAILHOCTH KBaJPATy PACCTOSHUI ObLT y¥Ke MPEJIOKEH paHee, HO
TOJIBKO B pyKax Hvlomona yueHue o TArOTeHUH TPUHSIIIO CBOIO OKOHYATE b~
Hyio dbopmy.

Beaxasa wacmd mamepuu npumaueaem 6CAKYI 0pyayro “acmsv Mma-
MEPUL, U HANPAHNCEHUE MENCIY HUMU NPONOPUUOHAALHO NPOUIBEIEHUIO UL
MACC, PA3OENEHHOMY HA KEAOPA UL PACCTNOAHUA.

B camom zene, eciu cuiia IPUTSKEHUsT MKy TPAMMOM MaTE€pPUH Ha
COJTHIIE ¥ 'PAMMOM MATEPUH HA NJIAHEeTe, Ha PACCTOSTHUY T, €CTh %, rae C' —

T

[TOCTOSIHHAS, M €CJIU B MaCCe COJIHIA COJEPKUTCSA S, a B Macce IIaHeTsr P
rPaMMOB, TO TIOJHOE MPUTSIKEHNE MEXKIy COJHIEM W OJHUM T'PAMMOM Ha,

manere Oyer a TIOJTHOE MPUTSKEHNE MEKIY COJIHIIEM W IIJIAHETOU

ER
Oyaer Cs—f.
r

CpaBHUBasi 5TO BBIPAXKEHHUE <«3aKOHA BCEMHPHOTO TAroTeHus» Horo-
MOMG C TIOJIyIE€HHBIM paHee 3HadenueM P, Haiigem

SP_,2 SP a
Cr2 =in S+ P22’
Him
4r%a® = C(S + P)T?.

137. Tpermii 3akou Kemnsepa B mcnpaBieHHoMm Buae. Urak,
Tperuii 3akoH Kenaepa J102KeH ObITh UCIPABJIEH CIEAYIONIUM 00Pa30oM:

Ky0b! cpeanux paccTosiHuii OTHOCSTCSI, KaK KBAJPaThl BpeMeH 00pa-
II[EeHUsT, TIOMHOYKEHHBIE Ha CyMMY MACC COJIHIIA U TJIAHETHI.

B cnyuae 6ompmmx mianer FOnurepa, CatypHa u T. . BeIMYUHA CyM-
MbI S+ P 3HaYUTEIHHO OOJIBIIE, YeM JIJIsl 3eMJIM U MEHBIIUX IJIaHeT. SHAYUNT,
BpeMeHa oOpalieHusi OOMBIINX IJIAHET JOJIXKHBI OBITh HECKOJIBKO MEHbIIIE,
4geM 10 3akony Kensaepa, u 9T0 0Ka3ayi0Ch B AEHCTBUTEIHHOCTH CIIPABEIJIH-
BBIM.
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B caenyromeit Tabimie JaHbl CpeHNAE PACCTOsIHUSA (@) MUIAHET B eJIu-
HUIAX CPEHETO PACCTOsTHUS 3eMJIH U BpeMeHa obpainenusi (1) B 3Be31HBIX
rojgax:

ITnanera a T a® T2 a® — T2
Mepkypwuit | 0,387098 | 0,24084 | 0,0580046 | 0,0580049 | —0, 0000003
Bemnepa 0,72333 | 0,61518 | 0,378451 | 0,378453 | —0,000002
3emMmas 1,0000 | 1,00000 | 1,00000 1,00000

Mapc 1,52369 | 1,88082 | 3,53746 3,53747 —0, 00001
FOnwurep 5,20278 | 11,8618 | 140,832 140,701 0,131
CarypH 9,53879 | 29,4560 | 867,914 867,658 0,256
Ypau 19,1824 | 84,0123 | 7058,44 7058,07 0,37
Hentyn 30,037 | 164,616 | 27100,0 27098, 4 1,6

13 3T0it Tabauiibl BUAHO, 9TO TpeTwil 3aKoH Kenaepa 1aer odeHb 60Ib-
moe mpubIMKenne, Tak KaK a° He3HAYUTEIbHO OTandaercs ot 12, HO i
TeX IUIAHeT, Macca KOTOPBIX MEHbBIIEe MAaCChl 3eMJid, UMEHHO, MepKypus,
Beneper u Mapca, a® menbme T2, mexay Tem kak n1s FOmurepa, Caryp-
Ha, Ypana u HenTyna, Macca KOTOPBIX OOJBIIE MACCHI 3eMyIH, a° GOJIbIIe,
yem T2,

138. IloTrennuajbHasi dHepPrusi, 00yCJIOBJIECHHAsI TATOTEHHEM.
IlorenupanbHas SHEPIruUs TATOTEHHWs Mexkay Tejaamu S u P Moxker ObITh
BBIYHUCJ/IEHA, €CJIN Mbl 3Ha€M 3aBUCHUMOCTD IIPUTAXKEHHUA ME2KIAY HUMU OT UX
paccrosuus. IIpomecc BhraucieHus , TOCPEICTBOM KOTOPOTO MBI CyMMUPY-
€M BJIUSHHUS HEIPEPLIBHO U3MEHSAIOMIEHC BEeJUIUHBI, OTHOCUTCS K HHTE-
IrpajibHOMY MCYUCJICHUIO, ¥, XOTS B HACTOAIIEM CJIy9ae BLIYUCICHUE MOXKET
OBITH MTPOU3BEIECHO IEMEHTAPHBIMUA METOJAMU, MbI MPEIIIOYTEM BBIBECTH
MOTEHIINAJILHY IO SHEPIUIO HETOCPEJCTBEHHO U3 IEPBOTO M BTOPOTO 3aKOHOB
Kenaepa.

9TI/I 3aKOHBI BIIOJIHE OIIPEAEJIAI0OT ABUKEHUE COJIHIA U IIJIAHETbI, a I10-
TOMY MBI MOYKEM OMPEJEIUTh KHHETUYECKYIO SHEPIUIO CUCTEMbBI, COOTBET-
CTBYIONIYIO JI000# YacTu maunTudeckoil opbursl. Ho Tak kax comuie u
niaHera 00pa3yroT KOHCEPBATUBHYIO CHCTEMY, TO CyMMa KHHETHYEeCKON u
HOTeHHHaJIbHOﬁ 9HEPIruu IOCTOsdAHHA, U CJIeJ0BaTeJIbHO, €C/JIN Mbl 3Ha€eM KH-
HeTH‘{eCKyIO QHEPruio, ToO MO2KEM BbBIBECTHU Ty YaCThb HOTeHHHaJIbHOﬁ dHEP-
UM, KOTOPas 3aBUCUT OT PACCTOSHUS MEXKIY TEJIaMHU.

139. Kunerndeckasi sHeprusi cucreMbl. Jjisi TOro 9To0bI Ompe-
JIEJTATh KHHETUIECKYTO SHEPIHIO, 3aMEeTUM, 9TO 110 § 133 CKOpPOCTD MyIaHeThl
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OTHOCHUTEJIbHO COJIHIIQ

_1h
U_QHHU

CKOpOCTI/I IJIaHEeThl U COJIHIIa OTHOCUTEJIbHO HEeHTpPpa MacCC CUCTEMbI
PaBHBI COOTBETCTBEHHO

_S P
s+p’ " s+pv

Kunernyeckue QHEPIrun IJIaHEThl U COJIHIIA PAaBHBI, ITIO3TOMY,

1 5% o 1 Pz
lp_ 8% lg P22
2 s+ p2’ " 27 (s PP’

a IMOJIHAA KUHETUYECKasd IHEePrud eCTb

1 8P 2 1 SP h2pp2
25+ PY 85+ pi Y

Yr06bI OIpeIeInTh IPOIIE BCEro v2 yepe3 SP uin r, 3aMeTHM, ITO IO
3aKOHY MJIOLIaAei

. 2mab,
v-SY =h= =8 (1)

KpOME TOrO, IO CBONCTBY 3JLIHIICA
HZ-SY =b% (2)
a u3 nojaobust TpeyronbuukoB HZP u SY P

SY _SP _ _r (3)
HZ HP 2a-—r1

ITepemuoxkas ypasuenus (2) u (3), momydaem

2 bPr
sY T 2a—1r"

Orcrona, ¢ momonbio ypasuenus (1), Hax0AUM

2,212 2.2
02:47rab 1 _ 4n°a (2Ta_1)7

T2 SY? T2
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¥ KUHETUYECKAs SHEPTHUsS CUCTEMBI €CTh

i’ 5P (1_ 1)

72 S+ P\ 2a

B cuny ypaBuenusi, BbIBeieHHOrO B KOHIe § 136, mocyieqHee BbIparkeHUe
obparaercst B

csr(- ).

rae C' ecTh MOCTOSIHHAS TATOTCHHSI.

TakoBa BeIMYMHA KUHETHYECKON dHEPruu ABYX Tea S u P, nBmXKy-
IIUXCS IPYT OTHOCUTEJIHHO APYTa, [0 JIHICY, O0JbIas OCh KOTOPOrO eCTh
2a.

140. IToreunuanbuas sHeprus cucrembl. CyMMa KMHETHYECKOM
¥ IOTEHIMAJIbHON SHEPIUHU TIOCTOAHHA, HO AOCOMIOTHOE €€ 3HAYEHHE, COITIAC-
uo § 110, Hen3BeCTHO, ¥ HET HEOOXOIUMOCTH €TI0 3HATH.

Orcrofa, eciii Mbl 3aKJIOYUM [B COVIACHM C MOCTOSTHCTBOM TOJIHOM
SHEPIUH|, YTO BbIPAYKEHHE MOTEHINANLHON SHEPIU UMeeT BUJ,

1
K -C-SPy,

TO BTOPOH 4YJIEH, €AUHCTBEHHBIA 3aBUCALINNA OT PACCTOAHUA 7', €CTh TaKXKe
€IMHCTBEHHbIN, C KOTOPBIM HAM MPUXOIUTCH UMeTh Jejo. dpyroit ynen K
npecTaBiisier paboTy, IPOU3BEIEHHYIO TATOTEHNEM, KOT/Ia, IBA Teja, Pa3ie-
JICHHBIE TIEPBOHAYATBLHO OECKOHEYHO OOJIBIITUM PACCTOSHUEM, COTUKAIOTCS
HACTOJIbKO, HACKOJIBKO 3TO JOMYCKAIOT UX PA3MEpPHI.

141. Jlyma — Tsaxkesoe teso. Omnpenenus, TakuM 00pa3oM, 3aKOH
CUJIBI, IEHCTBYIONIEH MEXKIy KaxKIO0U TaHeToit u comuueMm, Hvromon B3s-
cs1 TIOKa3aTh, YTO HAOJIOAAEMBIi BEC TeJ HA MOBEPXHOCTH 3€MJIA U CHUJIA,
KOTOpAasl yIEPKUBAET JIYHY HA ee OpOUTE BOKPYT 3€MJIA, OTHOCATCS MEXKJIY
c000ii COrIaCHO TOMY K€ 3aKOHY OOPATHOM IIPOMOPIMOHATIBHOCTH KBAAPATY
PaCCTOAHUSI.

DTa cuia TIXKECTH AEUCTBYET B KasKJIOM JOCTYIHOM HAM MECTe Ha
BEpIINHE BBICOYAUIINX I'OP M B CaMO# BBICOKOH TOYKE, TOCTYIHOU HA a’dpo-
crare. Ee HanpskeHne, m3MepeHHOE TIOCPEICTBOM OIBITOB HAJI MASTHUKOM,
yOBIBaET MO Mepe TOro, KAK MbI MMOJHUMAEMCS; U XOTSI BBICOTA, 10 KOTOPOIi
MbI MOXKe€M IIOJHATHCHA, CTOJIb MaJla, B CPABHEHUU C PAJAUYyCOM 3eMJIH, YTO
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M3 TAKOro poja HAOJIOAEHUN HEb3s BBIBECTH, YTO CUJIA TIAKECTU U3MEHSsI-
ercst 0OPaTHO MPOMOPIMOHAIBLHO KBAJIPATY PACCTOSTHUS OT IEHTPA 3eMJIH,
O/THAKO HAOJII0JJaeMOe YMeHbIIIeHHe HAIPSKEHNs CUJIbI TAYKECTH COIJIACHO
C 9TUM 3aKOHOM, BHJ KOTOPOTO ObLT ojcKa3an Hotomony nBmkenneM ria-
HET.

JlomycTuB, 9T0 HANPSIZKEHHUE CUJIBI TSYKECTH U3MEHsIeTCst 0OpaTHO 1pPo-
MTOPIIMOHAJIBHO KBAJAPATY PACCTOAHUSA OT IEHTPA 3eMJIH, U 3HAs ero 3Hade-
HYe Ha IMOBEPXHOCTU 3eMJIH, Hbromon BBIYUCIUI €ro 3HaYeHHe Ha CPeIHEM
PACCTOSHUY JIYHBI.

Ero nepsbie Bbraucienus 6bLIM UCIOPYEHBI TONYIIEHUEM OIIMOOYHON
OIIEHKM Pa3MepoB 3emutn. Korna ke oH mosydus 0ojiee TOYHOE 3HAYEHUE
9TOii BEJIMYMHBI , OH HAIIEJ, YTO HAIPSKEHNE CUJIbI TSZKECTH, BHIYHCICHHOE
JUIS PACCTOSIHUSA, PABHOTO PACCTOSHUIO JIYHBI, DABHO CHUJeE, TpeOyroleics
JJIsE TOrO, 9TOOBI yAEpXKaTh JIyHY HA ee opOuTe.

Taxum 06pa3oM OH OTOKIECTBUII CHILY, AEHCTBYIOILYIO MEXKIY 3eMJei
¥ JIYHO#, C TO# CHJION, KOTOpAas 3aCTaBJIsAeT Teja BOJIM3U 3€MHOM OBEpX-
HOCTH MaJATh HA 3€MJIIO.

142. Omwir KeBenguina. Ilocse Toro kak ObLIO TOKA3aHO, YTO CH-
Jia, C KOTOPO# IPUTSATUBAIOT APYT Apyra HeOGECHBIE TeJa, OJHOPOIHA C CUJIOH
MIPUTSKEHUS K 3eMJIe JOCTYIHBIX HAM TeJI, OCTABAJIOCH €Ile TI0KA3aTh, 9TO
9THU TeJia MPUTATUBAIOT APYT JIPYTa.

TpyaHoCTb 9TOM 380291 3aKII0YALTCA B TOM 00CTOATENbLCTBE, YTO MAC-
ca TeJ, C KOTOPBIMH MbI MOXKeM paboTaTb, CTOJIbL MaJja MO CPABHEHHUIO C
MaCCOM 3eMJIM, 9TO eCJIU JayKe PUBECTH J[BA TeJIa B HAMOOJIBIILYI0 BO3MOXK-
HYTO OJIM30CTh, CHJIA IPUTSKEHUST MEXK Ly HUMU OyJIeT Ype3BbIYaiiHO MaJIoi
JpOoOBI0 BeCa KayKI0ro U3 HUX.

MpbI HE MOXKeM OCBOOOIUTHCS OT MPUTAKEHHUS 3eMJIH, HO MOYKEM MOCTa-
BUTbH OIBIT TAKUM 00pPa3oM, YT00bI OHO BO3MOXKHO MEHBIIE MPEIATCTBOBAJIO
HaOII0NATh IPUTIXKEHUE IPYTroro TeJa.

Hocronourennsiit Jxxon Muvesn (John Michell)** n300pest I ITOM
e Tpubop, KOTOPBIH TOIYYU C TE€X [Op HA3BAHUE KPYMUAbHHIL Ge-
co6. Muuean ymep, He YCIEBIIM MPOU3BECTH ITOT OIBIT, HO €ro mpubdop

"W gokasas ¢ GOIBIIONR MATEMATHUECKOH CTPOTOCTHIO JOIYIIEHHOE BBILIE [IPEJI0NKe-
HUe, 9TO NPUTSKEHHNE TAaKOI'o 11apa, KaK 3eMJisi, Ha BCE BHEIIHUE TOYKH TAKOBO XK€ TOYHO,
Kak ecyu Obl ero mMacca Obl1a COCPEJIOTOYEHA B €r0 ILeHTPE.

**B Queen’s College, Cambridge, ByaBapauanckuii npodeccop reosoruu, 1762-4. Cum.
Mewmyap capa A. Geikie, Cambridge, 1918.
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nonaJg Brocieactsun B pyku Ienpu Kasenduwa (Henry Cavendish*), KOTO-
PBIil YIIYHIIUI ero BO MHOTUX OTHONIEHUSIX ¥ M3MEPUJT TIPUTSIKEHNE MEXK 1y
[HenmonBUKHBIMU| CBUHIOBBIMU [IApAMM M MAJIEHbKUMM IHAPUKAMHU, MOJ-
BEIIeHHBIMI Ha CTepXKHe BecoB. [1omobHBIH Ke mpudop ObLT HE3ABUCHMO
n300pereH BHoOCaeaCTBUN Kys0Hom IJis U3MEPEHUS MAJBIX SJIEKTPUIECKUX
U MAUHUTHBIX CHJI M TIPOJIOJI?KAET OCTABATHCS JIYUIINM W3BECTHBIM HAyKe
WHCTPYMEHTOM [1Jisi U3MEPEHUs MaJIbIX CUJI BCEX POJIOB.

143. KpyTuiabHble Bechl . KpyTunbHble BeCbl COCTOSIT U3 TOPH-
30HTAJIBHOTO CTEPIKHs, MOABEIIEHHOTO HA, IPOBOJIOKE K HETOIBUKHON OIO-
pe. Kornma crepkeHb MOBEpHYT BHENIHEH CUJIOW B TOPU3OHTAJIHLHON TLIOC-
KOCTH, TO OH 3aKPYy4WBAET MPOBOJIOKY, & TaK KaK IMPOBOJIOKA YIIPyTa, TO
OHA CTPEMUTCS OKA3aTh COMPOTHUBJIEHUE 3TON AedOpMAaIuU U PACKPY TUTh-
csa. DTa cuiia KpydeHus MPOMOPIMOHABHA YIUIY, Ha KOTOPBIH 3aKpydeHa
IIPOBOJIOKA, TAK YTO, €CJIN MBI 3aCTABUM CHUJIY JAefICTBOBATH B TOPU30HTAIIb-
HOM HAINIPABJIEHUX HA KOHEI| CTEPXKHS TOJ IPAMBIM yIJIOM K HEMY, TO Cy-
MeeM, HaDJIIoIast Yo, HA KOTOPBIA CUJIa TIOBEPHET CTEPKEHb, OIPEIe/IUTh
BEJIMYUHY ITON CUJIBL.

Cwta TpOTOPIMOHAJIBHA YIVIy KPYUY€HHUs U 9eTBep-

TOI CTEIeHH JuaMeTpa MPOBOJIOKH U OOPATHO MPOIOPIIH- mo 7N
OHAJIbHA, JIJTUHE CTEPIKHS U JJINHE MTPOBOJIOKH. @ Q@M /'

Cite1oBaTe/IbHO, NOIB3YSICh JJIMHHONA TOHKON IIPOBO- -
JIOKOH ¥ INTHHHBIM CTEPXKHEM, MBI MOXKEM U3MEPATH OY€Hb
MaJIble CHLJIBI.

B onbire Ksgsenduwia Ha KOHIAX CTEPXKHSA KPYTHIIb-
HBIX BECOB YKPeILIeHbI JBa IIapa PABHOH Maccer' m. Mbr
Oy/eM Ha 3TOT pa3 npeHedperarb MAaCCOU CTEPIKHS IO
CpaBHEHUIO ¢ Maccoil mapos. JIBa 60abIux mapa paBHO
Maccbl M mpucnocobIsiioTess TaKuM 00pa30M, UTO MOIYT

OBITH MMOMEIEeHbI KaK B rosioxkennn M w M, Tak v B 110- 7N
snoxkennn M’ u M'. B nepBoM NOJIOXKEHUN OHU CTPEMSTCH | M) O @
N m

CBOUM TIPDUTSKEHUEM MEHBIIUX IIApOB, M U M, MOBEP-

HYTb CTEpPXKEHb BECOB IT0 HAIpaBJjeHuio K cebe. B apyrom Puc. 17
TTOJIOXKEHUY OHHM CTPEMATCH MOBEPHYTDH €r0 B IMPOTUBOIIO-

JIOXKHOM HanpasjeHnu. KpyTuibHble BeCbl BMECTe C MOABEIIEHHBIMHY [Iapa-

“B Peterhouse, B Kem6puaxe. Cu. ero Scientific Writings, 2 Toma, Cambridge, 1920.
**CM. nuoice, mpuaoxkenue 1, mpumed. K § 145.
1Puc. 17 uso6paxkaer Buz cBepxy. — H. A.
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MU 3aKJII09AI0TCS B AMIUK JJIsT TOTO, 9TOObI M30€KaTh BJIUSHUST BO3/LYIITHBIX
Tedennii. [losoykeHne cTepKHA BECOB ONpeesseTcs HabII0IeHeM OTpazKe-
HUA TPAJyUPOBAHHOM IIIKAJIBI B BEPTUKAJIBHOM 3€pKaJle, IPUKPEIJIEHHOM B
cepemuHe crep:kHsi. Becbl mOMeNnamnTcs B OTAEIbHON KOMHATE, B KOTOPYIO
HabJII0IaTe b HE BXOJNT, HO HAOJIOIAET OTPAYKEHUE ITKAJBI B MOI30PHY IO

TpyOKy.

144. IlocTtanoBka ombITa. llpexse Bcero ompenensior Bpems 1
IIOJTHOTO KOJIeDaHUs KPYTHUJIBHBIX BECOB, a TAKXKe IMOJIOYKEHWE PABHOBECHS
LIEHTPOB IIO/IBEIIEHHbIX I1aPOB.

Sarem npuBonaT Oosbinue mapbl B nosjoxkenuss M, M, tak 4To0bBI
LIEHTP KaxKJOr'o W3 HUX HaXOJUJICA HA HEKOTOPOM DPACCTOAHUMU OT IIOJIO-
»KE€HUsT PABHOBECHS IEHTPA MOABEIIEHHOTO 1apa.

OcraHoBKY KOJIEOaHUs CTEPIKHS HE OXKH-
JTAl0OT, HO HAO/IOMAIOT JEeJIeHNs IIKAJIbI, COOT-
BETCTBYIOLIYE KPAWHUM IIOJIOXKEHUAM OIJHOTO

Puc. 18 KOJIEDAHUS; TyCTh HAMIEHO, YTO OHU OTCTOST

Ha PACCTOSHUAX T U Y OT TOJOKEHUsT PABHO-

Becud. B 3THX TOYKaX cTep:KeHb OCTAeTCs B TeUEHUE OJHOTO MTHOBEHUS B

IIOKOe, TaK 4YTO BCA €TI0 dHePI'us eCThb MOTeHIHaIbHadA, a TaK KaK I1OJIHAsd

9HEPrus MOCTOSHHA, TO OTEHIINAIbHAS JHEPTHUsI, COOTBETCTBYIOIAS TIOJIO-

JKEHUIO T, TOJIZKHA OBbITH PABHA MMOTEHIIUAJIBHON SHEPTUU, COOTBETCTBY IOIIEi
MIOJIOZKEHUIO Y.

Ecmu T ecth Bpemst mosiHOro KojaebaHus OKOJIO TOUKK paBHOBecust O,
TO MOTEHINAJIbHAS SHEPIUsl, ODYCIOBIEHHAS 3aKPY YUBAHUEM, KOT'/13, OTCYET
IIKaJIbl €CTh I, coriacHo § 119, paBHa

2m°m 2
LI,
T2

)

a MOTEHIUAJIbHAS YHEPIHSA, TPOUCXOIAINA OT MPUTIKEHUA MEXKJLy MacCa-
mu m u M, no § 140, pasua

K—CM

a—2x'

CJ'Ie,ZLOB&TeJ'IbHO, IMOoOTEeHUHUAJIbHad SHEPruda BCEll CHUCTEMBbl B TIOJIOXKE-
HHUHU T €CTb

K-C

mM | 27%m 2
a—x T2
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HOTeHLII/Ia.TIbHaﬂ JHEPrud B IOJIOZKCHHUU Y €CTh

mM | 27m%m o
K—C’—a_y—l——T2 Yy,
a TaK KaK IIOTE€HIIMAJbHDbIC E)HepFI/II/I B 06OI/IX TIOJIOZKEHU AX paBHbI, TO
1 1 _2m®m 2 o
CmM(a—y B a—m) =R W),
OTKYJa,
C= 27 (24 y)a—a)a—y)
MT?

DTO paBEHCTBO OIPEJIEsieT MOoCTOsHHYI0 Tsirorenus C depe3 HabJIIO-
JIEHHBbIE BeJIMYUHBL: Maccy M GObINUX MIApOB, BHIPAYKEHHYIO B IDaMMax,
BpeMs 1’ MOJHOrO KoyiebaHusi, B CEKYH/IaX, U PACCTOSAHUSA T, Y U G, B CAH-
TUMETPAX.

Cornacno onbrtam Batiau (Baily), C = 6,5 - 1078, Eci eiGepem eau-
HUILY MacChl TAKUM 00Pa30M, 9TOObI Ha €IMHUIIE PACCTOSTHIS OHA COODIIATIA
YCKODEHMe, PABHOE eIMHUIE, TPUYeM 33 €IUHUIBI IPUHATH CAHTHUMETD U
CeKyH[a, TO eJMHHUIA MACCHI paBHAnach obr 1,537 - 107 rpamvam umm 15,37
rouuaM. [Ipu 310l enmHUIE Macchl OCTOsiHHAsA TAroTeHnsi C' CBOAUTCS K
enuauie. IlosTomy e moab3yoTcs B (pU3HUIECKON aCTPOHOMUH.

145. Bcemupnoe taroreHune. Urak, Mbl OOHAPYKWIA CUITY TATO-
TEHUsI BO MHOTUX SIBJIEHUSIX TTPUPOJIbI ¥ HAIILJIN, YTO 3aKOH, YCTAHOBJICHHBIH
JIJIsT U3MEHEHUST CHUJIbI, JeHCTBYIONIEH HA PAa3JINYHBIX PACCTOSHUIX MEXKIY
IIJIAHETO ¥ COJTHIIEM, COXPAHSIETCS U B TOM CJIydae, KOI1a Mbl CDABHUBAEM
MPUTSKEHUE MEXKIy PA3JIMIHBIMU ILIAHETAMHU U COJTHIIEM, & TAKKe U TOTIA,
KOIJIa MBI CDABHUBAEM IPUTSKEHUE MEXK/y JIYHON U 3eMJieil C MPUTsIKe-
HUEM MEXKJy 3eMJiell U TsKeJIbIMH TeJaMH Ha ee noBepxHocTu. Mbl Hamm
TaKyKe, YTO IPUTSIKEHNE PABHBIX MACC HA PABHBIX PACCTOSTHUSIX OIMHAKOBO,
KakoBa ObI HU ObLIA MPUPOJIA MATEPUAJIA, U3 KOTOPOIO COCTOSIT TU MacC-
Cbl. DTO MbI yCTAHABJIMBAEM M3 ONBITOB HAJ| MAsTHUKAMH U3 PA3JIUIHBIX
BEIECTB, a TAKXKEe M3 CPABHEHHS MPUTIKEHUS COJHIEM DPA3IUIHBIX ILJ1a-
HET, KOTOPbIe, BEPOSATHO, He OIUHAKOBBI MO coctaBy. OubiTel Batiau" Ha

"W 6osee COBPEMEHHBIE ONBITHI, BHIIOMHEHHBIE C KPAHHEH yTOHYEHHOCTBIO J[o/CoAMU
(Jolly), Boticom (Boys), Dmeécom (E6tvds) u muormmu apyrumu. Habmarogaemsrit Bec
€CTh TAXKECTh, YMEHBIIEHHAs HA [EHTPOOEXKHYIO PEAKIUIO BPAINEHUIO 3€MJIM; €CTH Obl
OHM HEOJMHAKOBO U3MEHSJIUCH JUIsl BCEX BUJIOB MATEPUM, TO TOYHbIE B3BEIIMBAHUS OT-
KpbLIK Obl DA3HUILY: OMBITHl DTBECA MOKA3BIBAIOT, YTO OHA HE MOXKET MPEBBIIIATh APOOH
51078, CuM. nuoice, KOHeI IpuIoKenus L.
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IapaMy U3 Pa3JIMYHBLIX BEIIECTB, MOMEIIEHHBIMU Ha KPYTUILHBIX BeCcax,
MOJATBEPKIAIOT ITOT 3aKOH.

Tak Kak MbI HAIIJIA B TAKOM OOJIBIIIOM YHCJIE CIy4aeB, OTHOCSIIUXC K
OTHAJIEHHBIM MEXK Y COO0I0 06JIaCTSIM, YTO CHJIA, TATOTEHUS 3aBUCUT TOJIBKO
OT MACCBI T€JI, & HE OT UX XUMUYIECKOHN NPUPOAbL U (PU3NIECKOrO COCTOSHMUS,
TO MPUXOAUM K 3aKJIOYEHUIO, UTO 3TO CIPABEIJIUBO JJIs BCEX BEIIECTB.

Hanpumep, HM OJMH y4YeHbBIH HE COMHEBAETCs, YTO JBE YaCTH ATMO-
cepHOro BO3/1yXa B3aUMHO MPUTATUBAIOTCS, XOTS Mbl IINTAEM BECbMa, CJIa-
OyrI0 HAIEXKy, 9TO KOTIa-HUOYy b OyayT M300peTeHbl JOCTATOYHO TOYHBIE
SKCIIEPUMEHTAIbHbBIE METOJBL [IJIsi TOrO, YTOObI U3MEPUTh WM HAYKE TOJIb-
KO CHeJIaTh 3aMEeTHBIM 3TO NpuTsxKeHue. Ho MbI 3HAaEM, 4TO CyIIECTBYeT
NPUTSKEHRE MeXK Ly JI000 4acThio BO3/yXa U 3eMJel, a u3 onbita Koecen-
Juwa MBI yOEKIAEMCS, YTO BECOMbBIE TeJa, €CJIM OHU MUMEIOT JOCTATOYHYIO
MACCy, 3aMETHO TATOTEIOT JAPYT K JAPYTY, ¥ OTCIO/LA Mbl 3aKJIIOYaeM, UTO
JIBE YaCTH BO3/yXa IIPUTATUBAIOTCI MexKay coboit. OmHaKo Bee ele Kpaiine
COMHHTEILHO, 00/Ia1aeT JIM TArOTEHUEM CPea, Iepejalonas CBeT U 3JIeK-
TPUYECTBO, XOTsI OHA, 63 COMHEHMUS, MATEePUATIbHA 1 00IA1a6T MACCOI .

146. IIpuumHa Tarorenusi. HpoToH B cBoux Hava.ax BHIBOIUT U3
HabJII0IAeMbIX IBUKEHHUI HEOECHBIX TeJ TOT (PaKT, YTO OHU MPUTATUBAIOT
JPYT APYTa IO ONPEIEIEHHOMY 3aKOHY.

OH OPUXOIUT K 3TOMY BBIBOJY B PE3YJIbTaTe CTPOrOro JMHAMUYECKO-
IO PaCCyKIEHUs, TOKA3bIBasi TUM, UYTO HE TOJHKO T€ SIBJEHUs, KOTOPHIE
6osiee OpoCArOTCs B T71a3a, HO M BCE BUIUMbBIE HEITPABUILHOCTHU B IBUKEHU-
X ITUX TeJI ABJISAIOTCS MOAIAIONUMUCS BHIYUCIEHUIO PE3YIBTATAMHU OJHOTO
sroro npuHimna. B cBoux Hauaaaxr OH OrpaHUIUBAETCH JOKA3ATETHCTBOM
¥ Pa3BUTHUEM 3TOrO BEJUKOrO IIara B HaykKe O B3aumojeiicTBusx Tesa. Ho
OH HUYEr0 He TOBOPUT O Criocobe, KOTOPBIM TeJjia APYT APYyTra IPUTATHBAIOT.
Mpbr 3HaeM, 9TO €ro yM He YCIOKOWJICS Ha, 3TOH TOYKe, YTO OH UyBCTBO-
BaJI, YTO CAMO TATOTEHUE HYXKIAeTCs B OObsICHEHNUHU, U YTO OH JIAXKe CKJIO-
HSJICA K OObSICHEHUIO TATOTEHUs AEHCTBUEM MPOHUKAIOIIEH TPOCTPAHCTBO
sadupnoit cpenpl. Ho ¢ Toit Myapoil ciepKaHHOCTHIO, KOTOpas XapakKTep-
HAa JJis BCEX €ro HCCJAeJOBAHWIA, OH OTJINYAJI TAKWE YMO3PEHHUs OT TOro,
YTO OH YCTAHOBWJI HAOJIIOEHMEM U OIBITOM, W WCKJIOUMJI u3 cBoux Ha-
@4 BCAKOE YIOMUHAHWE O MPUYMHE TATOTEHUsI, TPUOeperasi CBOU MbIC/IN
[0 TOMY MpeaMery s «BornpocoBy, HameyaraHHbIX B KOHIE ero Onmu-
KU

"
CM. HuoHce, KOHEI npusioxenus I.
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ITonbrTkK, KOTOpDIE OBLIN CeTaHbl cO BpeMeHn Hviomona jiist pa3pe-
IIIEHUSI 3TOr0 TPYIAHOIO BOIIPOCA, HEMHOTI'OYWCJIEHHBI U HE NPHUBEJIH K Ha-
*
JIE2KHOMY pPe3yJIbTaTy .

147. IIpuMeHeHWE HBIOTOHOBCKOTO METOJA WCCJIeI0OBAaHUS.
Meron ucciaenoBaHus CUJI, JEHCTBYIONIUX MEXKIY TeJIaMU, KOTOPbIH ObLI
TakuM 006pa3oM ykazan Houlomonom U IPOBEPEH UM HA, MpuMepe HEOECHBIX
res1, ObL1 ycmemuo npuMener Kasenwduwem, Kyaonom u Iyacconom u K
CIIy9ar0 HAIEKTPU30BAHHBIX U HAMATHUYEHHBIX TeJI.

Uccnenopanne B3anMOIEHCTBYST MEJIKAX YACTHUILL TEJT DOJIEE TPYIHO, TI0-
TOMY YTO 9TU YACTUIBI U UX PACCTOSIHUSI CTOJIb MAJIBI, YTO MbI HE MOYKEM UX
yBUIEeTh NI U3MEPUTDH, a CJI€J0BATEJIbHO, HE B COCTOAHUU H8,6JIIO,Z[8,TB nux
ABUZKEHUA, KaK H8,6JIIO,ZI,8,€M ABU2KEHUA IIJIaHET WUJIN HAJIEKTPU30BAHHBIX W

HaMaromn4eHHbIX TeJI1 .

148. MeToapl MOJIEKYJIIPHBIX ucciienoBanuii. [losTtomy mccie-
JIOBAHUsT MOJIEKYJISIDHON (DUBUKM BEIUCH, 1O OOJBINeH YacTH, 0 METOIY
MMOCTPOEHUSI TUTIOTE3bI ¥ CPABHEHUS €€ Pe3YJIbTATOB C HAOIIOIeHHBIMU (haK-
TaMU.

YenenHocTb 3TOro MeTo/1a 3aBUCAT OT OOIHOCTH MUIOTE3bI, U3 KOTO-
poit Mbl ucxofuM. Ecim Haima rumoresa ecrb KpaiiHe obInee mpejrnosioxKe-
HUE, YTO WCCJIEyeMble SBJIEHWUs 3aBUCIAT OT KOH(DUIYpAIUUA U JBUKEHUS
MaTepHaJIbHON CUCTEMbI, U €CJIU BO3MOXKHO BBIBECTH HEKOTOPbBIE II€HHBIE
Pe3yabTAThl M3 TAKOI TMIIOTE3BI, TO MBI CMEJIO MOYKEM IIPUJIATATDh €€ K U3y-
9aeMbIM SBJICHUAM .

C apyroit CTOPOHBI, €CJIU MBI CTPOMM THIIOTE3Y, 9TO KOH(MUTYDAIHSI,
JBUXKEHUE WU JefCTBUEe MAaTepUaJbHON CUCTEMBI UMEIOT HEKOTOPLI ompe-
JeJIEHHBIN XapaKTep, U eCJAU Pe3yJbTaThl TAKOil T'MIIOTE3bI COIJIACYIOTCS C
SIBJIEHUSIMH, TO MbI BCE K€ JTOJI2KHBI eIlle JOIYCTUTh BO3MOXKHOCTb, YTO Ha-
114 THIIOTE3a, OKAZKETCs OMIMOOYHOMN?, eI HeJb3sl JOKA3ATh, YTO HUKAKAH
JIpyTasi TUIIOTE3a He MOYKET O0bSICHUTH ITUX sIBJIEHUII.

“CuM. nuoice, npuioxenue 1.

1(),JH&KO 1 30€Ch KOCBEHHBbIE METO/bl UCC/IEJOBaHUA MOTYT NPUBECTH K HAAECKHOMY
pesyabrary. Tak, BCS T€OpHUS CIIEKTPOB, pa3BuTas bopom, IPUBOAUT HAC K 3AKJIIOUYEHHIO O
HeOObIYafHON TOYHOCTH, C KOTOPOIO coburionaercs 3aKoH Kyaona BHyTpu aroma. — H. A.

STV npeaMeT CJIeIYIONel TJIaBbl.

23710 HE TaK. OTcrofia MOXKeT CJIeI0BaTh, YTO HAIlla THUIIOTE3a He eCTh €JUHCTBEH-
HO BO3MOXxHast. Kak ykazas [lyanxape, BCe T'MIIOTE3bI O MEXaHU3MeE SIBJIEHHS, [IPUBO-
AAIe K OJUHAKOBBIM YPABHEHUAM, OIIPEACJIAIOINUM X0 ABJICHUHA, «OJUHAKOBO UCTHUH-
HBI». — H. A.
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149. BaxkHoCTh 00IIMX M 3J€MeHTapHbIX cBoicTB. IlosTomy
BO BCeX (PUBUYECKUX WCCIETOBAHUSX UPE3BBIYANHO BAarXKHO OCHOBATEJb-
HOE 3HAKOMCTBO C CaMbIMU OOIIMMHU CBOHCTBAMM MATEPUAIBHBIX CHCTEM,
¥ MMEHHO II0 9TOH NMpUYWHE S B ITOH KHWUIE MPENOYes OCTAHOBUTHCH HA
9THX OOINX CBOMCTBAX W HE BXOIUTH B O0JI€E PA3HOOOPA3HOE M HHTEPECHOE
oJIe CHeNUaIbHBIX CBOHCTB YacTHBIX (DOPM MaTEPUU.



I'tABA 9
O6 ypaBHEHUAX ABUYKEHUSI CUCTEMBI CO
*
CBA3AMU

1. B uerBeprom oTmesie BTopoii yactu cBoeit Anasumuueckots mexa-
nuku Jlaepanotc 1A METO, /1715t TPUBEIEHUS OOBIKHOBEHHBIX TUHAMUIECKUAX
YDPaBHEHUI IBUKEHUA YaCTell CBA3aHHON CUCTEMBI K YUCIIY, DABHOMY YHCILY
crerneHeil cBOOOIBI TOH CHCTEMBI.

VpaBHEHUA IBUXKEHUS CBA3AHHOM CHUCTEMBI OBLIN JAHBI B OTJINYHON
dopme I'amusvmorom v TpuBeH K OOJBIIOMY PA3BUTHIO BBICIIEH YaCTH
obwieil quHAMUKA! .

Cuwnrast HEODXOJUMBIM B HAIIEM CTPEMJIEHUW BKJIIOYUTH SJIEKTPUUE-
CKHUe fABJIEHHUS B 00JIaCTh AMHAMUKY, IPUIATH HAIIUM JHHAMAYECKUM HIe-
sIM BUJI, TOIHBII [1JIsT HEITOCPEJCTBEHHOTO NMPUJIOXKEHUs K (DU3NIECKUM BO-
IpocaM, MbI IOCBATUM 3TY IVIaBY U3JI0KEHUIO 3TUX JUHAMUYECKUX UIel
buU3NIECKOl TOYKHU 3PEHUS.

2. Menwvio Jlazpanosica OBLIO TTOTIUHATH TUHAMUKY BJIACTH AQHAJINA3A.
OH Ha4vaJj C TOro, YTO BHIPA3UJI OCHOBHbBIE JUHAMUYECKHE OTHOIIICHUS Yepe3
COOTBETCTBYIOINIME OTHOIICHUST YUCTO AJIreOpandecKuX BEJIUYNH, U U3 TOJIY-
YEHHBIX TaKUM 0OpPa30M ypPaBHEHUIN OH CTPOrO aHAJUTUYICCKU BBIBEJ CBOU
OKOHYATE/IbHBIE yPaBHEHUsA. B ypaBHEHUSX JIBUKEHHUS COCTABHBIX YacTeil
CHCTEMBI IOSBJISIIOTCS HEKOTOPBIE BEJIMYUHDI (BHIPAZKAIONINE PDEAKIIMN MEK-
Jly YaCTSMU CHCTEMbI, BbI3bIBAEMbIE €€ (DU3MUECKUMHU CBA3SAMHE), U UCCIIE-
jnoBanue Jlazpanotca, pacCMaTPUBAEMOE C MATEMATUYECKOW TOYKU 3PEHMUSI,
€CTb METOJ| UCKJIIOUEHHUST ITUX BEJUYNH U3 OKOHYATEIbHBIX yPaBHEHUI.

Ciremysi o yTH 3TOr0 UCKJIFOYEHUsI, MbI [IOJIb3YEMCSI BHIYUCIEHUEM, U
YM HAIIl JIOJIZKEH [TOITOMY OCTaBATHCSA CBOOOIHBIM OT BTOPYKEHUST JTHHAMUIE-
ckux ngei. Hamra ke 1enb 3aKJ049aeTcs B TOM, YTOObI COBEPIIEHCTBOBATH

"Ara npubaBiisieMasi Ternepb IJIaBa sABJISETCs IepernedaTkoi riasel V gacTtu [V kHurn
Maxcseana «Treatise on Electricity and Magnetism» (1873).

1Cm. Cayley, «Report on Theoretical Dynamics», British Association, 1857; u
Thomson and Tait, Natural Philosophy [1867].
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HAIIU JUHAMUYECKUe ueu. Mbl O9TOMY BOCIIOJIb3yeMCsl TPYIaMU MaTeMa-
THKOB U [IE€PEBE/IEM UX PE3YJIbTATHI C S3bIKA AHAJN3A HA A3bIK TUHAMUKH C
TeM, YTOOBI HAIITK TEPMUHBI BHI3BIBAJIN IIPEJCTABIIEHAE HE HEKOTOPOTO aJire-
OpanvecKoro MmpoIecca, Ho HEKOTOPOTr'O CBOMCTBA JBUKYIIUXCA TeJl. A3bIK
JWHAMUKHU MOy YW/l 3HAYUTEIbHOE PACIpOocTpaHeHue Oyaromaps Tem yde-
HBIM, KOTOPbIE U3JIOXKUJIU B JOCTYIHOMH (bOopMe yUeHHe O COXPAaHEHU! SHep-
TUH, ¥ YUTATEJIb YBUIUT, ITO MHOTOE B MTOCTIEAYIOIIEM U3JI0KEHUU HABESTHO
uccinenosanueMm B Natural Philosophy Tomcona u Tama, ocobeHHO npuem
HAYMHATH C TEOPUU UMITYTHCUBHBIX CHJI.

¢ npuMmeHUT 3TOT MPUEM J1Jisi TOTO, YTOOBI N30€KATH SIBHOTO PACCMOT-
peHUs ABUKEHUS KAXKI0H YaCTh CUCTEMBI, KPOME KOOPJIMHAT UJIU [IEPEMEH-
HBIX, OT KOTOPBIX 3aBUCUT JIBUXKEHUE IeJI0T0. Be3 coMHeHusI, 09eHb BayKHO,
4TOOBI U3YyUAONHi TpeaMeT ObLT B COCTOSIHUU MPOCJIEIUTH CBSI3b MEXKILY
JIBUKEHMEM Ka K10 9aCTU CUCTEMBI M M3MEHEHUEM [TEPEMEHHBIX, HO COBEP-
IIIEHHO HET HEOOXOIMMOCTH JI€JIATH ITO B IMIPOIECCE IOy YeHUsT OKOHYATE b~
HBIX YPABHEHUH, KOTOPbIE HE 3aBUCAT OT YaCTHOMU (POPMBI ITUX CBA3EH.

3. Ilepemennbie. Ywucio creneHeii cBOOOIABI CUCTEMBI €CTb HC-
JIO JTAHHBIX, KOTOpPbIE HEOOXOAWMBI JJjisi OIPEJIEJIeHUs €€ TTOJOXKEHHUSI.
ODTUM JAHHBIM MOXKHO JIaTh Pa3u4dHblie (HOPMbI, HO YHCIO WX 3aBUCHT
OT TPUPOJABI CAMOW CHCTEMbI W HEe MOXKeT ObITh u3MeHeHo. s 6osib-
el sICHOCTH MBI MOXKEM IIPEJICTABJIATEH ceDe CUCTeMY CBS3aHHON OCPe-
CTBOM HAJJIEXKAIIEr0 MEeXaHHW3Ma C W3BECTHBIM YUCIOM TIOJIBHKHBIX Ya-
creif, KaXKaas U3 KOTOPBIX CIIOCODOHA JBUTATHCS TOJIBKO IO TPIMOU JIH-
HUU, & He Kak-HUOyIb nHade. BooOparkaeMblil MeXaHu3M, KOTOPbIA CBs-
3bIBAET KAXKAYI0 U3 ITUX YaACTeH C CHUCTEMOH, CJIeAyeT IPEeICTABIATH
cebe CBOOOJIHBIM OT TPEHUs, JIMIIEHHBIM WHEPIUU U HECIIOCODHBIM Ie-
dopmupoBaTLCS TOJ, AeWCTBUEM HPHIOKEHHBIX cuii. [lonb3a 3Toro me-
XaHU3Ma COCTOUT TPOCTO B TOM, YTO OH IOMOYKET BOOOPAYKEHUIO MPH-
MUCATD TEJIy TOJIOXKEHHE, CKOPOCTh M KOJUYECTBO JIBUKEHUSI, KOTOPbIE B
uccyefioBaHun Jlaeparotca sBISIOTCS YUCTO AJreOpanvdecKuMu BeJIHUUHA-
MHU.

IIycts g obo3Ha"aeT MOIOYKEHNEe OTHON U3 MOJBUXKHBIX YacTeil, ompe-
JIeJIsieMOe €€ PACCTOSTHUEM OT HENOJBUKHON TOUKY 110 JIMHUN €€ IBUKEHUS.
Mpbr OyieM OTJINYaTh 3HAYEHHS ¢, COOTBETCTBYIONINE PA3IUIHBIM UACTIM,
HOCPEJICTBOM MHJIEKCOB 1,2 M T. 1. TOJIBKO B TOM CIy4ae, €CIi Mbl UMeeM
JIEJI0 C COBOKYITHOCTBIO BEJIMYUH, OTHOCSIIUXCS K OJHOM 4YaCTU CHCTEMbI,
MbI Oy/IeM OIIyCKAThb UHIEKC.
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Ecav naHbl 3HAUEHUs] BCEX TEPEMEHHBIX (¢), TO M3BECTHO TOJOXKEHUE
KazKJI0# U3 TIOJBUKHBIX JaCTel, & B CUITy BOOOParKaeMOro MeXaHu3Ma OIpe-
JleJieHa ¥ KOH(MDUTYpaIns BCell CUCTEMBI.

4. Ckopoctu. 3a BpeMs JIBUKEHUs CUCTeMbl KOH(MUTYPAIUST H3Me-
HSIeTCsI HEKOTOPBIM OIPEJIEJIEHHBIM 06pa30M, a Tak KaK KOH(pUIypalus B
KAXKIbIfi MOMEHT BIIOJIHE OIIPENeJIeTcsl 3HAYEHUAMY TIepeMeHHbIX (g), TO
CKOPOCTb KAk I0M 9aCTU CUCTEMBI, TaK YK€ KakK U ee KoHdurypaiwms, Oymayr
BIIOJIHE OIIPEJICJIEHbI, €CJM Mbl 3HAEM 3HAYEHMs NEPEMEHHbIX (¢) BMeCTe C

dgq

UX CKOPOCTAMU (E Wi, corjacHo obo3nadennio Hriorona, (j).

5. Cuubl. Bcsikoe nBmaKeHue CHCTEMbBI, COIVIACHOE C MPUPOAOI CBsi-
3efl, MOXKeT ObITh MPOU3BEJIEHO HAJJIEKAIIUM BBIOOPOM XO/a M3MEHEHUsI
nepeMeHHbIX. jisi TOro 9T00hl TPOU3BECTH TO JBUKEHUE, JIBUTAS TTIOIBUK-
HbIE YaCTA MEXAHW3Ma, K ITUM YaCTAM HAJ0 MPUIOKHUTH CHJIbL.

0603HaYMM CHILY, KOTOPast JTOJZKHA ObITH TPUJIOKEHA K TEPEMEHHOU ¢
gyepe3 F,.. Cucrema cun (F') mexaHuuecku sKBUBaJIeHTHA (B cuiy CBs3eil
CHCTEMBbI) TOH CHUCTeMEe CUJI, KAKOBa Obl OHA HU OblLia, KOTOpas B IeHCTBH-
TEJIbHOCTH MTPOU3BOIUT ITO JIBUKEHUE.

6. KommyecTtBa aBukeHusi. Eciu Te0 IBHKETCs IO TAKOMY IIy-
TH, 9TO €ro KOH(UIypalys OTHOCUTEIHHO CHUJIbI, JIeHCTBYIOIIEH HA HEro,
OCTAeTCs OJMHAKOBOI (Kak, HAIPUMED, B CJIy4Yae CUJIbI, JeHCTBYIOMEH Ha
YACTHUILY 110 HAIPABJIEHWIO €€ JIBHXKEHNUS), TO JBUXKYIIAsL CUJIa U3MEPSETCS
CKOPOCTBIO BO3DACTAHUSA KOMHYecTBA JABIKeHusa. Ecaun F' ecTs JBIKyIas

cujia, a p— KOJINYEeCTBO ABUXKEHUA, TO
dp

dt’

p:/th.

WuTerpas CUIbl MO BPEMEHU HA3BIBACTCA UMNYALCOM ITOH CHJIbI, TAK
YTO MBI MOXKEM CKA3aTh, YTO KOJUYECTBO ABUYKEHUs €CTh UMILYJIbC CHUJIBI,
KOTOpBII MpUBEJ ObI TEJIO U3 COCTOAHHMA MOKOS B JTAHHOE COCTOSIHUE JIBH-
JKCHUSI.

B cnyuae gBurkeHust CI0KHON CUCTEMbI, KOH(MDUTYPAllUs €€ HETPEPbIB-
HO M3MEHAETCs B 3aBUCUMOCTH OT CKOPOCTE# (§), Tak 4To HeJb3s yKe bosiee
[OJIAraTh, YTO KOJUYECTBO JIBUKEHUS €CTh UHTErPaJ 10 BPEMEHHU OT CHUJIHI,
JEUCTBYIOIIEH Ha CUCTEMY.

OTKYJa
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Ho mnpuparenue dq Jt000iH mepeMeHHON He MOXKeT ObITb OOJIbIIIe,
yeMm ¢'0t, rae §t ecThb BpeMsi, B T€YEHHE KOTOPOTO MPOMCXOAUT MPUPAILE-
HEE, a ¢ ecTb HaubOoJIbIIee 3HAYCHUE CKOPOCTH B TEYEHUE ITOrO BPEMEHH.
B cayvae cucrembr, 1BUAKYIIEHCS U3 COCTOSHYS TTOKOST IO, I€ACTBUEM CHJT
B HEU3MEHHOM HaIIPABJIECHHUH, 3TO, OY€BUAHO, KOHEYHaA CKOPOCTb.

Eciun manbr KoHewHast CKOPOCTH U KOH(UTYpAIHs CHCTEMbI, TO MbI MO-
)KeM cebe MpeCcTaBuTh, 9TO CKOPOCTH COODIIEHA CHCTEME B OY€Hb MAaJioe
BpewMsi §t, IpuvueM HadaIbHas KOHMUTYpAIUs OTINIAETCS OT KOHEYHOM KOH-
durypaimu Ha BeJIMIUHBL 0G1, d¢2 ¥ T. 1., KOTOPbIE COOTBETCTBEHHO MEHBIIIE,
ueM ¢10t, §o0t u T. 1.

Yem MEHBIIE MbI [IPEJTIONIOKNAM TPUPAIIEHHE BpeMeHu 0t, TeM DOJIbIie
JIOJZKHBI OBITH NMPUJIOYKEHHBIE CHJIbI, HO MHTErPAJ 10 BPEMEHW, WU HM-
MyJIbC, KAXK/I0# CHJIbI OyIeT OCcTaBaThCsl KOHeUHBbIM. [IpenenpHoe 3HaeHIe
HMITYJIbCA, KOT/1a BpeMsi yObIBAET U B IpeJese CTAHOBUTCS PABHBIM HYJIIO,
onpeaesadeTrca KakK M2HOBEeHHBLT HUMIIYJIBC; & KOJIUYEeCTBO ABHZKEHUA P, CO-
OTBETCTBYIOIIEE JIIODOH MepeMeHHON ¢, PABHO B 9TOM CJIy4ae, IO ONpeJe-
JIEHUIO, UMITYJIbCY, COOTBETCTBYIOIIEMY ITON EPEMEHHO, KOI/a CHCTEMa
MI'HOBEHHO MPHUBOJUTCS W3 COCTOSIHUSI IMOKOsI B JIAHHOE COCTOSIHUE JIBUIKE-
HUA.

DTO TPEJCTABICHNUE, YTO KOJUIECTBA JIBUXKEHWUS MOTYT OBITH MTPOU3-
BEJIEHBI TOCPEJCTBOM MTHOBEHHBIX MMITYJIHCOB HA CUCTEMY, HAXOSIILYIOCS
B IIOKO€, BBE€JEHO TOJIbKO KaK METOJ OJidA OIIPpeacJieHudA BEJIMIUHBbI KOJIU-
YeCTB JBUXKEHUI, I/I6O OHHU 3aBUCAT TOJBKO OT MI'HOBEHHOI'O COCTOAHUA €€
JIBUZKEHWS, HO HE OT IMPOIECCa, TIOCPEJICTBOM KOTOPOI'O 3TO COCTOSIHUE TI0-
JIy9IeHO.

B cBs3anHO#l cucTeMe KOJIMYECTBO IBUKEHUS, COOTBETCTBYIOIIEE JIIO-
6oii TIepeMeHHO, sIBJIeTCs1, BOODIIe, JuHedHOM (yHKIeH CKOPOCTel BCex
MepeMEeHHBIX, BMECTO TOrO, YTOOBI OBITH TPOCTO MPOMOPIMOHATBHBIM CKO-
pocCTH, KaK B JJUHAMUKE YaCTHUILIBL.

WMy abest, TpeOyoIuecs s TOro, YTo0bl BHE3AITHO H3MEHUTH CKOPO-
CTH CHCTEMBI OT 3HAYEHWH {1, §o U T. 1. 0 3HAYEHHUI ¢}, ¢4 U T. JI., OUEBHUIHO
paBHBL P} — P1, Ph — P2 U T. JI., TO €CTh U3MEHEHUAM KOJUYECTB JTBUKEHUS
COOTBETCTBYIOIIUX IIEePEMEHHbIX.

7. PaGora masoro umiryisibca. Pabora, npousBefeHHas cuyioil Fi
B [IPOJIOJI?KEHUE MMITYJIbCA, €CTh HHTErPAJI CHJIbL TI0 TIEPEMEIEeHUI0, NN

W:/Fldqlz/Fl(hdt.
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Ecau ¢) ectb Haubombillee, a ¢f — HAMMEHbINEe 3HAUEHHE CKOPOCTH 1
B Te4YeHue AeicTBus cusbl, T0 W HO0IKHO OBbITH MEHDIIE, YeM

Qi/Fl dt wm ¢ (p} —p1),

u 60JIbITIe, YeM
Qﬂ'/Fl dt wm ¢ (p} —p1).

[Ipeanonoxum Tenepb, uro ummyiase [ Fy dt Gecnpenenbro yobiBaer;
TOrIa 3HaUYeHUs ¢} 1 ¢} OyAyT NPUOIMIKATHCS OJHO K APYTOMY W HAKOHEI]
COBIIA/IYT CO 3HAYEHUEM ¢1; MBI MOYKEM TEIePb HAIUCATD P} —Pp1 = dp1, TaK
YTO MPOM3BEACHHAS PABOTa OKA3BIBACTCS

OW1 = q10p1,

TO €CThb paﬁoma, npOU«S’GG&eHH(lﬂ OYEHD MANVIM UMNYABCOM, €CTND NPOU3-
eedenue UMNYALCA HA CKOPOCTMD.

8. Ilpupainenne KuHeTn4deckoii sHmepruu. FEciu pabora 3arpa-
YUBAETCs HA MPUBE/IEHNE B JBUYKEHNE KOHCEPBATUBHOM CUCTEMBI, TO el CO-
o0IIIaeTcst YHEPrusi, U CUCTEMA TPUOOPETAET CIOCOOHOCTH COBEPIIUTH PaB-
HOE KOJIMYECTBO pabOThI, IPE0/I0IeBasi COIPOTUBJIEHHUS, TOKA OHA HE IPUIET
B COCTOSIHHE TIOKOSI.

DHeprusi, KOTOPOil cucrema 00JATAeT B CHJIY CBOETO JIBUXKEHWs, Ha-
3BIBACTCA €e KuHemuueckol snepauetd m coodiaercd efi B Buae paboThI,
3aTPavueHHON CUJIAMU, IPUBOISIINMA €€ B JBUKEHUE.

Ecau T ectb KuHETHYECKAST SHEPTHUS CUCTEMBI U €CJIM OHA, PUHUMA-
er 3uadenue T + §7T BeaegcrBue JefcTBUsS OECKOHEYHO MAJIOr0 MMILYJIbCA,
COCTaBJISIONIIE KOTOPOro CyTh dp1, Ope U T. .., TO npupaitenne 61 107K-
HO OBITH CyMMO# KOJUYIECTB PAOOTHI, TPOU3BEIEHHBIX COCTABJIAIONTIMY M-
MyJIbCA UJIU, CUMBOJIMYECKH,

0T = ¢10p1 + Gadpa + -+~ = Y _(40p). (1)

MrHaOBEHHOE COCTOSTHIE CUCTEMbI BIIOJTHE ONIPEIEIAETCS, €CIN TAHBI -
pPEMeHHbIe U KojmdecTBa JaBuxkenus. CiieoBaTesibHO, KHHETUYECKasT SHep-
I'Usl, 3ABUCSIIAsI OT MTCHOBEHHOI'O COCTOSIHUSI CUCTEMBI, MOXKET OBbITH BbIPa-
JKEHa Uepe3 TepeMeHHbIe (¢) W KONMYEeCTBa JBWXKEHUsA (p). DTOT Crocod
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BbhIpaxKkenust Beuannbl T’ BBeN [amusvbmon. Eciau T BhIpaXKeHO TaKuM 00-
pas3oM, MBI Oy/ieM €ro oT™MedaTb UHIEKCOM , Tak: 1.
ITosnoe n3menenue Benuyausbl 1;,

oT,

5T, =3 ( o ) +Z(%—§ 5). 2)
TlocsieiHMil 4yIeH MOXKHO HAIIMCATh B BUIC

oT,

Z(a_q (2515);

9TOT WieH yObIBaeT BMECTE ¢ 0f U OKOHYATEIHHO MCYE3aeT [0 CPABHEHHUIO
C TIEPBBIM YJIEHOM|, KOI/Ia UMILYJIbC JEIaeTCst MITHOBEHHBIM.
Orciona, cpaBuuBas koabdurmentsl npu 6t B ypasuenusx (1) u (2),
HOJIy 4aeM
i-2r 3
op

TO €CTh CKOPOCMb, COOMBEMCMBYIOULAA NePeMertoti ¢, ecmb YacmHas npo-
u3zeodnaa o1 I}, IO coomeemcmeywUeMy KOAULECTNEY 08UNCEHUA D.

MpbI npuniim K 3TOMYy Pe3yJIbTaTy U3 PACCMOTPEHUS UMITYJIbCUBHBIX
cuii. Baaromapst aromy meromy Mbl u30€Kajau PACCMOTPEHUS U3MEHEHUs
koHbuUrypaimuu 3a spems geiicteus cuyi. Ho MrHOBeHHOE COCTOsSIHUE CHCTe-
MBI BO BCEX OTHOIIEHUSX OJMHAKOBO, NMPUBEJEHA JIM CUCTEMA U3 COCTOsi-
HUs TIOKOSI B JAHHOE COCTOSIHWE JIBUYKEHUsI KPATKOBPEMEHHBIM JIeHCTBUEM
MMITYJIbCUBHBIX CHJI WJIM OHA IPUIILIA B TAKOE COCTOSHUE JIIOOBIM JAPYTUM
00pa3oM, B KaKOi ObI TO HU OBLIO MOCTEIEHHOCTH.

Jpyrumu ciioBamMu, mepeMeHHble ¥ COOTBETCTBYIOIIHE UM CKOPOCTH U
KOJINYECTBA JBUXKEHUS 3aBUCAT TOJHKO OT JEHCTBUTEIBHOIO COCTOSHHUS
JIBH2KEHUST CUCTEMBI B IAHHBI MOMEHT, & HE OT €e TIPE/IIIeCTBYIOIeH NCTO-
pum.

CurieioBaTeIbHO, PABEHCTBO (3) ONMHAKOBO CIIPABEJIMBO, IPEIIOJIara-
€M JIi MBI, 9TO COCTOSIHUE JIBU2KEHHUsI CUCTEMBI BHI3BAHO UMITYJIbCUBHBIMU
CUJIAMH, WU CUJIAMHU, AEACTBYIOIIMME KAKUM Obl TO HU OBLIO APyTruM 00-
pasom.

IToaToMy MBI MOXKEM Temepb OCTABUTH PACCMOTDPEHHE UMITYJIbCUBHBIX
CHUJI ¥ OCBOOOAUTHCS OT OTPAHUYEHUT, HAJIOKEHHBIX HAMH HA BBI3HIBAEMbBIE
9TUMM CHJIAMU U3MEHEHUsI KOH(PUTYPALIUH.
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9. ¥YpaBHeHus asmxkeHnd F'amuiabToHa. MBI yKe moKa3aiu, 9ToO

oT, .
8_p =d. (4)

HyCTb CuCTeMa JIBUZKETCA IO NPOU3BOJBbHOMY NYyTHU, NMOJIUHEHHOMY
YCIOBUAM, HAJIO?KEHHBIM €€ CBA3AMU; TOTJa U3MEHEHUA BEJIUYINH D U ¢ 6y-

AYyT

_dp .
op = p ot, dq = ¢ot. (5)
Orcrona
T, dp dp
Tp 0P = 10t = g0 (©)
a MOJIHOE M3MeHEHHEe KMHEeTUYIECKOMN 9HEPTuHn Tp

oT,

S SN RO

Ho npupaienne KMHETHYECKONH SHEPTUN BBI3BAHO PabOTOl, pou3Be-
JIEHHO! IPUJIOXKEHHBIMU CHJIAMU, WJTH

0T, =Y (Fdq). (8)

B nocsieiHUX ABYX BBIPAKEHUX BCE U3MEHEHUs ¢ HE3ABUCHMBI OJTHO
OT IPYTOro, TAK 9TO MBI BIPABE IPUPABHATH KOI(MDDUINEHTDI TP KAKIOM
u3 HuX B 00oux Bohipazkenusx (7) u (8). Takum obGpazom, nosydaem
dpr Ty

+ 5 9)

Fr =
" dgr”

rJe KOJUYECTBO JABUKEHUS P, U CUJIa F. OTHOCATCS K NMEPEMEHHOM qT.*

VpaBHeHuUit 3T0ro BUJIA CTOJBKO K€, CKOJIBKO TIEPEMEHHBIX. DTH yPaB-
HeHusi ObLr JaHbl Iamusvbmonom. OHU IIOKA3BIBAIOT, YTO CHJIA, COOTBET-
crByfomas Jiroboi mepeMeHHo, ecThb cyMMa AByX dacteit. Ilepsas dacTb
€CTh CKOPOCTH BO3PACTaHUS KOJIUYECTBA JBUXKEHUS ITON NEPEMEHHOU OT-
HOCHTEJIbHO BpeMeHu. BTopas 4acTh eCTh CKOPOCTb BO3PACTAHUA KHHETHIe-
CKOM 9Hepruu OTHOCUTEJIbHO NPUPAIEHNUs IIepeMeHHOM, IIPU YCIOBUH, YTO
OCTaJIbHbIE II€EpEMEHHBbIE U BCE KOJHYIECTBaA JABUXKEHHA OCTAIOTCA IIOCTOAH-
HBIMU.

P
Opnako, cM. Huaice, B KOHIe IpuioKenud 1I, npumed. K Hacrosumemy naparpady.
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10. BoIpakeHHe KHMHeTHYecKOll SHeprum depe3 KoJHYecTBa
JABUXKEHHUA M CKOPOCTH. ILycThb pi, pg U T. 1. OyIyT KOJIUYECTBA, IBUKE-
HUA, & (1, (2 U T. . — CKOPOCTH B JaHHBIH MOMEHT, U yCThb pP1, P2 U T. 1.,
{1, 2 w T. 1. Oymer Apyras CHCTEMa KOIWYECTB JBHKEHUS U CKOPOCTEH,
TAKOrO POJIA, UTO

p1=mnp1, q1=ng1 HUTM. (10)

O4YeBHIHO, YTO CUCTEMbBI P U ( OY/IyT COMVIACHBI CO CBSI3SIMHM CUCTEMBI,
€CJIH CUCTEMbBI P U ¢ yIOBJIETBOPSIIOT ITOMY.

IIycTe Teneps n uzmensiercst Ha on. Pabora, npoussenennas cuinoi Fy,
[mo § 7] ecTn

Fi6q1 = q16p1 = gipinon. (11)

IIycrs n Bo3pacraer or O mo 1; B TaKOM CIy4yae CHCTEMA, MPUBOIMUT-
Csl U3 COCTOSIHUS MOKOs B COCTOsiHME JBHKeHus (p, ¢), U HOJHAd PaboTa,
3aTpaveHHas Ha TO, YTOOBI IPOU3BECTH TO JBUMKEHUE, €CTh

1

(G1p1 + Gop2 + ) /ndn. (12)
0

)

DO

1
/ndn:
0

a pabota, 3aTpadeHnHast Ha TO, YTOObI IPOU3BECTH JIBUKEHNE, IKBUBAJICHTHA
KuHeTH4eckoi sueprun. Orcrona

Tpg = S(prds + poo + ), (13)

rae Tpq 0603HaYaeT KMHETUIECKYIO S3HEPIUIO, BHIDAYKEHHYIO depe3 KoJude-
CTBa JBUXKEHUsS W CKOpOocTH. IlepemeHHble q1, g2 U T.JI. HE BXOJAT B 3TO
BbIpazKeHUe.

Wrak, KHHETHYECKAs SHEPTHUA PABHA MOJYCYMMe IPOU3BEIEHUM KOJIHU-
YeCTB JIBUKEHHA HA COOTBETCTBYIOIINE UM CKOPOCTH.

Ecnu kunernyeckas sHeprust BbIpakeHa TaKUM 00pa30M, Mbl OyIeM ee
0603HaYATh CUMBOJIOM Tpg. DTO QYHKIMA TOIBKO KOJHYECTB JBUIKEHUS 1
CKOPOCTeli, He coepKallasd cCaMUX IePEMEHHBIX.
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11. CymecTByer Tperuii METO, /IJisi BbIPAYKeHNsT KHHETHIeCKOH IHep-
WU, KOTOPBIH, BOOOIIE, U CYUTAETCsl OCHOBHBIM. Pa3pemmast ypasuenus (3),
MBI MOXKEM BBIPA3UTh KOJIMYECTBA JBUKEHUS Y€pe3 CKOPOCTH, & 3aTeM, MO/l
cTaBiisgsd 3TH 3HadeHus B ypasHenwe (13), momygum gyisi T BbIparkeHue,
coepKalee TOJIbKO CKOPOCTH u mepeMenHbie. Ecimm T BbIpaskeHo B dTOMH
dopme, MbI Oynem ero obosHauars cumosioM 1. MIMenHo B Takoit dbopme
BBIpaKeHa KMHETHYeCKas dHeprus B ypaBHeHuaAX Jlazpanoica.

12. Tak xak Ty, Ty, Tpg CyTh Pa3AWIHBIC BBIPAXKEHUA JJIA OJHON 1
TOM Ke BEJIUMIUHBI, TO OYEBUHO, UTO

Tp+ T4 —2Tpe =0,

nJjim
Tp+Tq_p1q1_p2q2_...:0. (14)

Orcrofa, eciii U3MEHSIIOTCSA BCE BEJIUYUWHBL P, ¢ U ¢,

(Z—Z}f —(?1)5291 + (Z—Z}; —42)5p2+m+ (g—z;f —pl)&h—i-

+ <g_§;] —pz)(sqz—l-...—l- (g—zf + %)5(]1+
(2—2+ %)5@4—... —0. (15)

M3menenus: dp He HE3ABUCUMbI OT U3MEHEHUM 0q U 0¢, TAK 9TO HeIb3si
Cpa3y yTBepXKAaTh, 4TO KOI(DMUIMEHT NpU KaXKIOM W3MEHeHuu (Bapua-
MU) B 9TOM ypaBHeHUM papeH HyJt0. Ho u3 ypaBHenwuii (3) Mbl 3HaeM, 4To

Ty _ h=0wurm, (16)
op1
TAK 9YTO YJIEHBI, COJAEPIKAIINE U3MEHEHUs 0P, UCIE3AI0T CaMu 1o cebe.

Ocratompecs: Tenepb M3MeHeHust 0¢ W 0§ BCE HE3aBUCUMBI MEXKILY
co6oii”, Tak YTO, NpUpABHHBAS HYIO KO(D(DUIMEHTH NP H3MEHeHH-
ax 0q1, . . ., IOJIYIAEM:

p1= D, b2 = 2 wu T. 1.5 (17)

*
CMm. Huotce, KoHer npuaoxkenus I1.
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TO €CThb, COCTMABAAIOULUE PABHHL HACTHbLM NPOU360dHbIM om Ty no coom-
6EMCMEYNVUUM CKOPOCTNAM.
JaJiee, npupaBHuBast HYJI0 KOI(DDUIMEHTHI IPU U3MEHEHUSAX 01, - - . ,
TIOJTY YU M:
o1, ot _
Iqn  Oq1
TO €CTh %ACMHAA NPOU3BOOHAA OM KuHemuueckot snepauy no 410001 nepe-
mennot q1, ecau T ewpasiceno 6 dynrkyuu ckopocmeds, pasna No seAUNUNE
U NPOMUBONOAONACHA NO 3HAKY MAKOT dtce NPouseodnoti, Ho AL Mo20 caY-
was, Kozda T ewpastceno 6 PyrKyuu KoAUNECNE JGUNCEHUA.
B cuny ypasuenus (18), ypaBuenue nsuzkenus (9) MOXKHO HAIUCATD
TaK:

05 (18)

Fl - dt apl ) (19)
nJIn
d 8Tq 8Tq

= %a_C]l — a—ql; (20)

B 9TOI UMeHHO (opMe ObLIN JaHbl YPABHEHUS ABUKeHUs JlarpaHKem.

13. B mpeapiayiieM ucciieoBaHuE Mbl U30€Kaau PACCMOTPEHUST BH-
J1a (DYHKIINHU, BBIPAKAIONIEH KUHETUIECKYIO IHEPTUIO Uepe3 CKOPOCTHU HJIN
Jepe3 KOJMIeCcTBa JIBMKeHus1. EnuncTrBeHHas sgBHast (opMa, KOTOPYIO MbI
BBIBEJIU JIJI Hee, 3TO

Tpi = $(01ds +pads + ..., (21)

B KOTOPO¥ KHHeTHYeCKas dHEPIHsl BhIParKaeTcs KaK IIOJyCyMMa IIpOU3Be-
JEHUM KOJIUYEeCTB JBUKEHUs Ha COOTBETCTBYIONUINE CKOPOCTH.

Ho ckopocTi MBI MOKEM BBIPA3UTh Uepe3 YacTHBIEe TPOU3BOJHbIE OT 1),
N0 KOJIMYECTBAM JBUKEHUS, KaK B ypaBHeHUH (3); TakuM 06pa3oM, TOJTy-

qaeMm
1 o7, 0T,
T:—(p1—+p2——|—...). 22
P2\ opy Opa2 (22)
910 3Hauut, 410 1}, €CTh ONHOPOAHAsS (DYHKLUS BTODPOIl CTEleHH OT
KOJIMYECTB JABUKEHUA Py, P2 U T. 1.
MOoKHO Tak»Ke BbIPA3UTh KOJIMYECTBA ABMKeHHs depe3 Ty, OTKyJa
0Ty 0Ty )
b

1/. .
r L
q 2 QIaql‘f'(D +

9qo (23)
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T.e. Ty eCTb OIHOPOIHAS (DYHKIUA BTOPOIl CTENIEHN OTHOCUTEIBHO CKOPO-
creit ¢y, g2 U T. 1.

Hamumewm

P 82Tq 0 82Tq
11 BMECTO —~ 12 BMECTO —/——(— MU T. .

o4’ 0¢10¢2

u

82Tq 5)2Tp
BMeCTO —-, BMECTO ——— U T.][L.;
Q11 dp% Q12 91 0pa ;

B TaKOM CIy4ae, TaK Kak Ty n T, DyHKIUM BTOPOIl CTeleHn,— mepBasd —
OT ¢, BTOpast — OT p, — TO BCe BeaUIUHbI P u () OyayT OYHKIUAMEA OJHUX
TOJIBKO MEPEMEHHBIX ¢, HE3aBUCAIIMMU OT CKOPOCTEH W KOJIMYECTB JIBUKE-
uus. Takum 0b6pa3om, HOIyUUM CeAyIolye Bbipaykenus st 1

2T; = P14} + 2Pi2gide + . . -, (24)
2T, = Q11p} + 2Q12p1p2 + - - - (25)

KOJII/I"IQCTBa JBU2KEHUA Bpra}K&IOTCﬂ ‘IepeB CKOpOCTI/I JIMHENHBIMU
YPABHEHUSAMU BUIA
p1 = Pi11g1 + Piaga + .. ., (26)

a CKOPOCTH BBIPAYKAIOTCS Yepe3 KOJUYECTBa, JIBUYKEHUS JIMHEHHBIMU yPaB-
HEHUSIMU BUJIA
q1 = Qup1 + Quap2 + . .. (27)

B rpakrarax mo auHaMuKe TBEPAOro Tejia Kod(hOUIUEHTHI, COOTBET-
crByfomue Pj1, B KOTOPBIX 002 MHIEKCA OJMHAKOBBI, HA3BIBAIOTCI MOMEH-
MamMu uHepyuU, a Ko3hOUIUEHTbI, COOTBETCTBYOMME Pjo, B KOTOPBIX WH-
JIEKCHI PA3JINYHBI, HA3BIBAIOTCS NPoudsedenusmu unepyuu. Mbl MokeM pac-
MIPOCTPAHUTH STU HA3BAHUSA Ha CTOSIILYIO Tepe HaMu 6oJiee OOIIy 0 3a1a4y,
B KOTOPOH 3TH BEJUYUHBI HE ITOCTOSIHHBI, KAK B CIy4ae TBEPIOrO Teja, HO
SABJSIOTCA (PYHKIUSIMU TIEPEMEHHbIX ¢1, 2 U T. 1.

ITomobHBIM Ke 00pa3oM MOXKHO Ha3bIBaTh KO3 duiumeHTsl BUga (11
MOMEHMAMU Nnodeudichocmu, a Ko3pduuuenTsl Buga Q1o — mpoussede-
HuAMU nodeusicnocmu. OIHAKO MbI JOBOJBLHO PEIKO OyIeM MMEThb CIIydail
KacaTbCs KO3 MUIUEHTOB TOABUKHOCTH.

14. Kuneruveckasi SHEPrusi CHUCTEMbI €CTb BEJUYHHA CYIIECTBEHHO
MOJIOXKUTEIbHAS WK HyJb. [losToMy, Oymer jin OHa BBIpAXKEHA Yepe3 CKO-
POCTH WJIM 4Yepe3 KOJIHUYEeCTBa, IBUKEHHUs, KOI(DMUIHMEHTDI JTO/KHBI ObIThH
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TAKOBbI, 9TOObI HU NPU KAKUX JEHCTBUTEbHBIX 3HAYEHUIX epeMeHHbIX 1’
HE MOTJIO TIOJIYYUThCS OTPHUIATETHHBIM.

Takum 06pa3oM, CyIIeCTBYeT pPsiJi HEOOXOIUMBIX YCJIOBHI, KOTOPBIM
JIOJKHBI YIOBJIETBOPATH 3Ha4YeHus: KoadduimenTos P. Dtu ycaoBus Ta-
KOBBI.

Bemuuunbl Py1, Pio ¥ T. 1. JOJMXKHBI OBITH BCE MOJIOXKUTEIbHBL, Bce 1 — 1
JIETEPMUHAHTOB, COCTABJIEHHBIX TTOCJIEI0BATEIHHO U3 IeTEPMUHAHTA,

Py P2 Pz ... P
P Py Poz ... Py
P13 P3 Pz ... Psy
P P, Ps, ... Pun

OIIyCKAHUEM HYJIEHOB C MHJEKCOM 1, 3aTeM YJIEHOB, UMEIOIIUX B CBOEM WH-

jekce mudpbl 1 wim 2 u T. 1., JTOJZKHBL TAKXKe ObITH TOJI0KUTEbHbI.
Wrak, mpu n nmepeMeHHBbIX YUCIO YCIOBHit ecThb 2n — 1.
Kosddurnuentsr () moqInHEHbI AHAJIOTHYHBIM YCIOBHUSIM.

15. B 3TOM OUYepKe OCHOBHBIX MPUHIIUIIOB TUHAMWUKH CJIOKHOM CHCTe-
MBbI MbI OCTaBJIAJIN 683 BHUMAaHHA MEXaHU3M, IIOCPEICTBOM KOTOPOIr'O CBsA-
3aHBI YACTH CHCTEMBbI. Mbl He HAITMCAJIN JIAKe PAIa YPaBHEHUH I TOTO,
9TOOBI YKA3aTh XapaKTeP 3aBUCHMOCTH JIBUMKEHUs JTIOOON YaCcTH CHCTEMBI
OT M3MEHEHUsl MePEeMEeHHBIX. MbI COCPEIOTOYNIIN HAIlle BHUMAHUE Ha Tie-
PEMEHHBIX, UX CKOPOCTSX M KOJMYECTBAX JIBUXKEHUs U HA CUJIAX, KOTOPHIE
JIeWCTBYIOT HA YaCTH MEXaHW3Ma, COOTBETCTBYIOIIME mepemenHbiM. Harru
€JUHCTBEHHbIE JONYHIEHUA COCTOAT B TOM, YTO CBA3U CUCTEMbI TAKOBbI, YTO
BpeMs HEe COACPZKUTCA ABHO B YPaBHEHUAX CBH3eﬁ, " 9TO 3aKOH COXpaHEHHUA
SHEPIUH TPUTIOKUM K CUCTEME.

Takoe U3JI0XKEHWE METOJIOB YUCTON AMHAMUKYM HEHECIIONE3HO MOTOMY,
aro Jlaepanowc u GONBITMHCTBO €ro MOCAeI0BaTe e, KOTOPBIM MbI 00S3aHbI
9TUMHU METOIAMH, OrPAHUYIMINCH, BOODIIE rOBOPs, X JOKA3aTEJIHCTBOM U
JIJIsI TOTO, YTOOBI COCPEIOTOYNTH CBOE BHUMAHHUE HA CHMBOJIAX, OHU CTapa-
JINCh U3THATH BCE MOHSATHS, KPOME YUCTOTO MOHATHUS O BEJIMYHHE, HE TOJIBKO
obxozsich 6e3 muarpamm, HO M30ABUBIIKCH JayKe OT TOHSITUH O CKOPOCTH,
KOJIMYECTBE IBUKEHUS ¥ SJHEPTUH, TIOCIE TOTO, KAK OHU ObLIN IPEICTABIEHbI
CUMBOJIaMU B HaYaJIbHbIX YPABHEHUAX. ,HJIH TOIr'O ‘{TO6I)I 6I)IT]) B COCTOAHUN
00pAIIATHCS C PE3YIBTATAMH STOrO AHAJIN3A HA OOBIKHOBEHHOM JIMHAMUYE-
CKOM $I3BIKE, MbI CTAPAJIMCh IEPEBECTH OCHOBHBIE YPABHEHUS STOIO METOIA
HA SA3BIK, KOTOPBII MOXKET OBbITH MOHATEH 0€3 ynoTpebIeHrsT CAMBOJIOB.
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IlogobHO TOMy, KakK pa3BUTHE HAEH M METOJOB YUCTON MATEeMATHKH
J1aJI0 BO3MOXKHOCTB, OJIarofapsi CO3/JaHUI0 TEOPETHYECKON TUHAMUKY, IIPO-
JINTH CBET Ha MHOT'W€ UCTHHBI, KOTOPBIEe He ObLIHM ObI OTKPBITHI O€3 MaTeMa-
TAYECKOTrO I/IBy‘{eHI/Iﬂ*, TaK U B TOM CJIy9ae, €CJIU Mbl COOMPAEMCsI TOCTPOUTH
JUHAMHWYECKIe TeOPUN APYTUX HAYK, MBI JOJIZKHBI IDOHUKHYTHCA KaK 3THU-
MM JUHAMUYECKUMUA UCTUHAMHU, TAK U MATEMATUYCCKUMHU METOIAMU.

IIpu obpazoBanuy MOHATHI U TEPMUHOB, OTHOCSIINXCS KO BCAKON Ha-
YK€, KOTOpast, MoI00HO HayKe 00 3JIeKTPUUIECTBE UMeeT JIEJI0 ¢ CHJIAME U WX
JeACTBUAMM, MBI JIOJIZKHBI IIOCTOAHHO JepKaTh B yMe HIen, IPUHAIJIeKa-
II[ie OCHOBHOHN IMHAMUYIECKON HayKe, TaK YTOObI MOYXKHO ObLIO, B JAJIbHEH-
IIEM Pa3BUTHH HAYKH, n30€KaTh HECOIJIACUS C TEM, YTO y¥Ke YCTAHOBJIEHO,
a Tak»Ke ITOObI, KOTIa BBISCHSTCS HAIN TOYKH 3PEHUsI, — IPUHATAs HAMI
TEPMHUHOJIOTUA CIY>KHUJIa HAM IIOMOIIBIO, & HEe IIOMEXOH.

“OHO 06060 TaKIKe HAIIYM JUHAMUAYECKHE [IPEeJCTABICHHs HACTOIBKO, YTO MOYKHO
YTBEPKAATh, 4TO (PUBMIECKAs. CUCTEMA UMeeT JUHAMUIECKHUH XapaKTep, XOTs Mbl MOKeM
0Ka3aThCs HE B COCTOSHUHU COCTAaBUTH cebe MOHATHE O KOHMUIYyPAIUAX U ABUNKEHHSIX,
KOTOpBIE NPEeJCTABJIeHbI TepeMeHHbIMu. CM. npusoxenue I1.



IIpunoxenne I (1920 r.)
OTHOCHUTEJIBHOCTD CHUJI TIPUPO/IbI

Tlonsitre cu npupoabl OBLIO BBEIEHO B HAYKY B ONPEIEIeHHON (hop-
me Hcaarxom Hbromonom Ipu U3T0KEHNH €r0 3aKOHOB IBUKEHUST BO BBEIe-
uuu K Hawanam. Ou onpenenunn Gpuznaeckyio CHIy KaK BeJIMIUHY, KOTOPast
PACIIO3HAETCS ¥ M3MEPSIETCS 10 YCKOPEHUIO TeJIa, Ha KOTOPOe OHA JIefCTBY-
er. 910 ObLIa caMas TPOCTasi MBICJAUMAs MepPa; MOJYAJUBO JIOMYCKAIOCh,
YTO CHJIBI, ONpPEJEJIEHHBIE TAKUM 00pPa30M, COOTBETCTBYIOT JEHCTBUTEIb-
HBIM HEM3MEHHBIM MPUYUHAM JBUKEHUs, KOTOPbIE BCEra, B COIJIACHH C
€JIMHCTBOM IPUPOJIbI, UMEIOTCs HAJIUIIO, BCAKUN pa3, KaK MOBTOPSIOTCS T€
JKe caMble yCJIOBUs B OKpyKaolei cucreme tesi. M cam coboit HampamuBa-
€TCsI BOIIPOC OTHOCHUTEJILHO TOTO, MOYeMy OObEKTHUBHOI MPUPOIE COOTBET-
cTByeT 3Ta 0cOOEHHAs Mepa, a He KaKas-HuOyIb Oojiee CI0XKHAsI, COIMEPIKar-
Iasi, HAITPUMeEp, HAPsAy C YCKOPEHUEM, TAK¥Ke CKOPOCTh, JHOO yCKOpEHUe
YCKODEHUs [T. €. YyCKOpeHue BTOPOro MOPsiIKal.

Ho 310 BBejieHnEe NOHATHS CUJI IPUPOIBI BHI3BAJIO TaK¥Ke MPAKTHYIE-
CKYI0 IOTPEOHOCTH YKA3aHUS KAKOTO-HUOY/Ib TOYHO YCTAHOBJIECHHOT'O CIIOCO-
6a /Uil OTIpeJIeIeHNsI CKOPOCTH U yCKOpeHusi. [1oI0KeHne 1 CKOPOCTh TIPH-
HA/IJIEXKAT OJHON crcTeMe TeJl B IPOCTPAHCTBE U BPEMEHH, HO BCerja ObiBa-
0T omHecersbt K KakKo-HuOy b 1pyroit cucreme. [Ipocrediimuii mian cocTouT
B TOM, 4TOOBI IPUHATH HEKOTOPYIO OCHOBHYIO BCEOOIIYIO «cucTeMy pede-
PEHIMKY», T.€. CUCTEMY, K KOTOPOH MbI OTHOCHM BCE HAOJIIOIAEMbBIE BEJIH-
yuHbl. COOTBETCTBEHHO 3TOMY, Hb10mon MOCTPOUJI CUCTEMY abCOTIOTHOIO
MIPOCTPAHCTBA U AOCOTIOTHOIO BPEMEHHU, OTHOCUTEIHLHO KOTOPOW TOXKHDI
OTIPEIENIATHLCS ABUKEHUST U CUJIbI B mpupoje. VI BOT, Iyl AUHAMUYIECKON
HAayKH HEOOXOAWMO JATh XOTsi ObI BPEMEHHOE OIpEe/IeHHe 3TOM CHCTEMbI
pedepeHninn, TPUTOIHOE [JIsi HEIOCPEJACTBEHHO MU3yYaeMOrO psifia BOIIPO-
COB, W 3aTeM TOCTOSTHHO HCIPABJISATH 3TO OIPEIEJIEHUE IO Mepe TOro, Kak
TOro Tpebyer nporpecc 3uanus. Tak, /1Jisi OOIKHOBEHHBIX I€JIeil Y0BIETBO-
pUTENBHOM cucTeMOil pedepeH Iy ABISIeTCs TPOCTPAHCTBO, OTHECEHHOE K
OKPYKAIOIIeil MECTHOCTH, ¥ BPeMsI, TOKa3bIBaeMOe OOBIKHOBEHHBIM BUOpa-
TOpoM'; HO st Gostee OBIIMPHBIX 33744, KOTJA JOJIKHO OBITH IPUHSATO

IT.e. xakuM-HUOYZb W30XPOHHO KOJMEGJNIONMMCA TeJIOM, HAIpHUMep, MaaTHH-
koM. — H. A.
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BO BHUMAaHHE BPAIIEHUE 3€MJIU, 9T CUCTEMA yKe HeJIOCTATOYHA W JOJIKHA,
ObITH 3aMEHEHA TAKOM CUCTEMOI MPOCTPAHCTBA U BDEMEHHU, KOTOpAast He Bpa-
maercss BMecre ¢ 3emieit, u T. 7. CoepinenHast Koneprukom pPeBOIIOHS,
COCTOSABIINAA B NIEPEHECEHUU [EHTPA pedepeHInu OT 3eMJIu K COJIHILY, ObI-
Jla, TAaKAM 00OPa30M, MPeTIoAnell K 3TOMY JAWHAMUYECKOMY TOPAIKY HIEH.
MbI MOXKEM TIPEJICTABJIATh cebe OKOHYATETbHYIO CUCTEMY MPOCTPAHCTBA U
BPEMEHH, KAK TAKyI0 CUCTEMY, K KOTOPOU MOT'YT OBITh OTHECEHBI 3BE€3/IbI U
3BE3/HBIE MUPBI U KOTOpasi 00ECIIeInBAET HAUOOJIBIITYIO TPOCTOTY JJIsI CIIO-
coba ommcanus ux ABuKeHuil. Beskas cucremMa mpoCTPAHCTBA U BPEMEHH,
K KOTOPOIi, COIJIACHO ITOMY, C JIOCTATOYHON TOYHOCTHIO [IJIsi PACCMATPUBA-
€MbIX I[eJIeil MOrYT ObITh OTHECEHBI CHJIbI MTPUPOJIbI, MOJIYYnJIia HA3BAHUE
MHEPIUATHHON CUCTEMBI, IOTOMY YTO OTHOCUTEJHHO Hee 3TU CUJIbI ONpeie-
JISIIOTCST HHIOTOHOBBIM [TPOU3BEJICHNEM HHEPTHOM MacChl Ha ycKopenue. Jlis
OOBIKHOBEHHBIX I€JIeHl CYIIIECTBYET MHOTO OJJMHAKOBO TOYHDBIX CHCTEM HHEP-
[IMY; PABHOMEPHOE MOCTYIATEJHHOE JBUKEHNE TAKON CHUCTEMBbI HE MEHSIET
ee MPAKTUIeCKONW TPUTOJHOCTH.

10 JomynieHne abCoMIOTHOrO TPOCTPAHCTBA, U ADCOIOTHOTO BPEMEHH
B Havwanax B 1687 roay ObLIO CHETAHO C IEABIO YIPOCTUTH U3YJIEHUE TBU-
JKEHUHl TIJIaHeT; HO OHO HEMEJJIEHHO BBI3BAJIO KPUTUKY CO CTOPOHBI (prI0CO-
GoB y HAC U 3arpaHuIeil, XOTsi OHU, TIO-BUAUMOMY, He MOIJVIA TIPAKTUIECKU
MPEJIOKNATH HUYEro B3aMeH. SHaMeHUTbIN Jlelibnuy He TiepecTaBa ocra-
pUBaATH €ro 3aKOHHOCTH; €ro MOJEMHUKA B MUChMaX C JOKTOpoM Kaaprom
(Samuel Clarke), B3gBuiuM Ha cebsi 3alUTy OCHOBHBIX IPUHIIUIIOB HHIOTO-
HOBO¥ MPAKTUYIECKON (DOPMYJIUPOBKH, SIBISETCH OTHUM U3 KJIACCUIECKHUX
npousBeaenuit Metadusnyueckoit pustocodpun. Hair coberBennsblit dpurocod
FBeprau eme crynenrom Kosutemxa c. Tpounpr B ybsvne, rie oH yxKe pas-
MBI HAJ, CBOEl KPUTHYECKU-UIEATUCTUIECKON crucreMoit (pustocodun,
BCTPETUJICS C 3aTPYAHEHUSIMH TOTO K€ POJa MPU CBOEM HU3yYeHHH OCHOB
HBIOTOHOBO# cuCTeMbI Mupa. VIMeeM jin MbI KaKOe-JHOO MPaBO JIOIMYCTUTH
Jtst GOPMYIUPOBKHU 3aKOHOB IPUPO/IBI CYIIECTBOBAHKE aDCOMIOTHOM CHUCTE-
MBI TIPOCTPAHCTBA U BPEMEHH, OCODEHHO 110 OTHONIEHUIO K OOIIUPHBIM IIy-
CTBIM NTpoCcTpaHcTBaM acTponomun? U nmeem Jjin Mbl 1eHCTBUTEIbHDBIE CPeJI-
CTBa pacrno3HaTh TaKylo cucremy? Mozker ObITH 9TO, B DOJIBINOI Mepe, BO-
MIPOC BBIPAXKEHWUST; €CIu Obl (prUI0cOdbI MOIJIN YCIOBUTHCS TIOAPA3yMEBATH
OJIHY U Ty »Ke BeIlb I10J] TEPMUHAMH, KOTOPBIMU OHH IOJIb3YIOTCs, TO BCE
6bLT0 ObI HJIATOMOMYYHO; HHAaYE ObLIM ObI HAPYIIEHBI 3aKOHDBI MbIIILICHUS.

Bormpoc 0 3aKOHHOCTH TaKOT0 TPAKTUIECKOT'O OMPEIEJIEHIsT OCHOBHOTO,
CTAHZAPTHOTO TIPOCTPAHCTBA ¥ BPEMEHHU OCTABAJICS, C TOUYKHU 3peHus Huiio-
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codCKOI, OTKPBITHIM; B TIOCJIEIHUE TOABI ATOT BOIPOC OBLI CHOBA MOJIBEPT-
HYT OXKWBJIEHHOMY OOCYKIEHUIO. ZIBJIEHUS JIEKTPUYIECTBA, OBbLIN BIIOJIHE
obbsicHenbl, 0 Papadero u Kaepky Maxceeanry, CymecTBOBAHUEM HAIPsi-
KEHUH, PACIPOCTPAHAIOMUXCA B dbUpe, KOTOPHIi HAXOAUTCS B IIOKOE B
HEBO3MYHIIECHHBIX O6HaCTﬂX, TaK 4YTO €CTECTBEHHO CBA3aTb C HUM HBIOTO-
HOBY CHCTEMY TPOCTPAHCTBA U BpeMeHH. Takum oOpas3oMm, 3Gup sBIsiiics
Obl HUYEM HHBIM KaK IIPOCTPAHCTBOM M BPEMEHEM, HAJEJEeHHbIMUA KaK (du-
3UYECKUMHU CBOMCTBAMM, MHEpLUEN U yNpyrocTblo, — TaK U CBOHCTBAMU
nporszkenHocTr. Ho BmocmeacTBum ObLIO HaMIEHO, YTO BECbMA TOHKHE U
TOYHbBIE OIIBITHI, KOTOPbIE, Ka3aJIOCb, CHOCO6HbI OIIPpEeaC/INTh ABHU2KEHUE 3€M-
JIX OTHOCHUTEIHLHO 3(pupa, — a OHO JOKHO OBLIO OBITH, ITO0 MEHBIIEH Mepe,
TOTO K€ MOPSIKA, YTO €e CKOPOCTh MO OpOUTe BOKPYT COJIHIIA, — HE TIPH-
BeJIN HU K KAKOMY Pe3yJIbTaTy. DTO He ObLIO HEOXKUJAHHO U OBbLIO B Jeii-
CTBATEILHOCTH BIIOJIHE OOBSICHUMO B Opsiake uaeit reopun Maxceerra. Ho
9TO O6CTOHT€JH)CTBO BbI3BaJIO HE3aBUCHUMbIE T€YCHUA MBIC/IN, CTPEMHUBIITNEC-
cs BBIOOpOM OoJtee CI0KHO# cucTeMbl pedepeHIny COBEPIIEHHO N30ABUTHCS
OT TAKUX YHUBEPCAJIbHBIX CUJ IIPUPO/DBI, KaK, HAIIPUMED, TATOTEHNE, KOUX
CAUHCTBEHHBIM IIPDOABJICHUEM fABJIACTCA YCKOPEHHE ,I[BH)KQHHﬁ, JJIA O6"bHC—
HEeHUA KOTOPOI'O OHU U 6bIJ'[I/I BBE€IECHDI. TaK, €CJIn YCTaHOBUTD IIKaJIy BpeMe-
HU TaKUM 00pa30oM, YTOOBI OHA MEHSJIACh OT OJHOI'O MECTa K JAPYIOMY, TaK
YTO JJIATEIBHOCTH Oy 1eT (bYHKIMeNH MOI0KEHHUsT, TO KayKyIIINeCs BeTUINHDI
YCKODEHU TATOTeHHs: Oy/IyT, KOHEYHO, COOTBETCTBEHHO M3MEHSTHCSA. DTO
BbITeKaeT u3 Toro (cpasH. § 103), uTo BCe Teja B OZHOM M TOM YK€ MECTe
O6JIa,H,aIOT COBEPHICHHO OJMHAKOBBIM YCKOpE€HHEeM BCIeICTBHE TATIOTECHUA,
¥ ecyid 9TO BceodlIee XapaKTepHOE CBOMCTBO MOXKHO CBECTH K CJIOKHOMY
HCYUCIEHHUIO TTPOCTPAHCTBA U BPEMEHU M TaKUM 00OPa30M OCBOOOIUTHCA OT
HEro, TO W JPYTue OTHOINEHUsT (DU3UYUECKOH TPUPOJIbI JOJXKHBI CTATh B 3a-
BUCHUMOCTBH OT HECKOJIbKO U3MEHEHHOI'0 UCYHNCJIE€HN A, BBEJCHHOI'O JJId 3TOM
uesu. Ho namre 3nanume puznaeckoil npoTsiKeHHOCTH U IJTUTEIbHOCTH IIPO-
HCXOJIUT, IJIABHBIM 00Pa30M, OT HAIIEr0 YyBCTBA 3PEHUS: TOJBKO HEOOJIb-
1asi ero 4acThb ObLI1a Ob1 TproOpeTenHa pacoii, auineHHoi 3penus. Henb3s ne
NIPU3HATH JIYYU CBETA BECTHUKAMHU HANPABJIEHUA U JJINTEJHHOCTH U3 BCEX
yacTeil BUIUMON BCEJIEHHOM. DTU BECbMa BayKHbIE U OCHOBHbBIE SIBJICHUST W3-
JIydeHud J0JI2KHBI TaK2Ke CTaTb IIPOCTbIMU MECTHBIMU CBOMCTBaMU BpeMeHuUu
¥ MPOCTPAHCTBA, WHAYE OHU ObI TIOCTABUJIM HAC B CBsA3b CO BCEMHUPHOMN CH-
CTeMOM, OTHOCUTEILHO KOTOPOH OHU PACIPOCTPAHSIOTC. Jdnwmetdinom u
MHOTOUMCICHHON U UMeEIOIeH OOJIbIIoe 3HAUCHHUE IIKOJIONH ero IoCIeIoBa-
Tesieil ObLIA HEZABHO PA3BUTA TEOPHS, TPETEHIYIOMAs ObITh OCHOBAHHOM
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Ha MeTadU3NIeCKuX MPUHIUIIAX U YTBEPXKIAIONAs, 9TO CHJIbI TATOTEHNUS,
U TOJIBKO 3TU CHJIbI, MOT'YT OBITh B TOYHOCTU HPEJICTABIEHBI KAK MPUCY-
1re H6oJtee CJI0XKHOMN CUCTEME TPOCTPAHCTBA U BPEMEHH BMeCTO (hU3NIECKOM
TIPUPO/IBI, OMMMCAHUIO KOTOPOU 3Ta CHCTEMA TIOMOTAET; B TO YK€ BPEMH 3Ta
Teopud TeM CaMbIM 6J'[I/I3KO NOAXOJUT K BBIIIEYIIOMAHYTOMY 3JIEKTPOIWHA-
MUYECKOMY YYEHUI0 00 OTHOCHTETIHHOCTH.

Ho ¢ apyroii cropobt, 661710 00HAPYKEHO, YTO T€ XK€ Pe3YIbTATHI MOXK-
HO TIOJIYIUTh €CTECTBEHHBIM 00pa3oM u 06e3 BMEIATeTbCTBA PEBOIOIMOH-
HBIX Ul O IPOCTPAHCTBE M BPEMEHU, KAK HE3HAUYUTEJIbHOE (XOTS U CJIOK-
HOE aHAJUTUYECKH) PACIPOCTPAHEHUE OCHOBHOIO (DU3UYECKOrO NPUHUUNG
Haumenbwezo detdcmeun (CM. Huogice), TaK KaK CIEIHAJIbHbIE OTHOIICHHS
HalIpsAKEHUd, SHEPIUU U KOJIUYeCTBA JBUKEHUS, HA KOTOPbBIX, KAK KpUTe-
pusX, JOMKHA ObLIAa PA3BEPHYTHCS TeOpHs, (PAKTUIECKU YIKe COAepPKATCs
B HEIBHOM BHJE B 9TOM BCEOOIIEM MPUHITHIIE.

9TO U3MEHEHUE B CHOCO6€ BbIpazK€HN A HbIOTOHHAHCKOI'O TATOTEHUA Ha
MIPaKTHAKe IIPUBOJUT, KOHEYHO, K BeCbMa MaJIOd pa3HUlle; HO OHO IIPUBJIEK-
J0 K cebe 0cob0e BHUMAHUE TEM, UYTO YCTPAHSAET OJHO HE TOIAIONIeecs
O6'bHCHeHI/IIO JIETKO€e HeCOoIviacue C H&6J’IIO,J€HI/I€M B JIBU>KE€HHNU BHyTpeHHeﬁ
mwianeTsl MepKypusi, KOTOpOe PaHbIIE MbITAJIUCH IPUMTACATD TPEIIIoIara-
€MOMY HAJIMYMI0O MEJKUX MacC MeXKIy IIJIAHeTON u coiHieM. Takoe 9KBU-
BaJICHTHOE U3MEHEHHE CUCTEMBI IIPOCTPAHCTBA U BPEMEHU JOJIXKHO TaKXKe
OKa3aTh BJUsHUE, PEAJbHBIM W KasKyIIUMCs 00pa30M, Ha pacIpocTpa-
HEeHue MU3J/Iy4eHusd B CHJIBbHOM I'DABHTAIIMOHHOM IIOJIE. O,II,HO u3 CJ'[Q,ZI,CTBI/II?I
9TOro COCTOUT B TOM, YTO JIy4YHU CBE€Ta JOJIZKHBI CJIErKa OTKJIOHATHCA IIPpU
CBOEM IIPOXOKJIEHUH BOJIU3U COJIHIIA, U PE3YIbTATHI, Oy YeHHbIE TPUHBI Y-
CKUMH U KeMOPUKCKUMHU aCTPOHOMAMU TIPU HADJIIOJEHU COTHEYTHOTO 3a-
T™enuga 1919 roga, AeCTBUTENBHO JOBOJIBHO TOYHO TOJITBEPIUIU TPEOY-
eMyI0 BeJIMYnHy OTKJOHeHus. Ho npyroil pe3ysbTraT TakKoro ke MOPSIKA
nujiel CIeKTPOCKOIMYECKOTO XapaKTepa ellle HYXKJIAeTCAd B OIpeJesIeHHOM
IOATBEPKICHUN.

OcHOBHO# TTPOOEJT B TEOPHUU TATOTEHUs, KOTOPBI YKeJATeJbHO ObLIO
MTOTIOJIHUTD, 3TO HANTU TAKOM MaTEMaTUYECKHI CIOCOO BbIPAXKEHUsI, KOTO-
pblit ipuBest Obl ee B CBA3b C TEOPUEH SJIEKTPUUECKUX B3AUMOIEHCTBUN U
M3JIyYeHusI, C KOTOPhIMU OHA ObLi1a pa3obIeHa u Jaxke, B BOIPOCcEe 00 OT-
HOIIEHUKW MHEPTHOCTU K BeCy, HaXOAWJIaCb B O4Y€Hb HE3HAYUTE/IbHOM pa3-
HOIJIACUH. DTOrO JOCTUTJIM TeM, YTO ODOIlee BCEM TejgaM YCKOPEHHE IMpO-
CTO TPUIHCAINA OCOOEHHOCTH CHUCTEMbI pedepeHnnu, BMECTO BBEIEHUS B
OOBIKHOBEHHOE TPOCTPAHCTBO BHYTPEHHEH T'DABUTAIMOHHON MOTEHIIUAJb-
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HO¥ (DYHKINH, YKa3bIBAIOIIEH MeCTHOe Hanpsizkenue. i BecbMa OOIbIIIX
CKOPOCTE#l, B THICAYH PA3 TPEBBIIIAOIINX JIeHCTBUTEILHBIE CKOPOCTH Hebec-
HBIX T€JI, BBIBO/IbI U3 TON TOUKYU 3pEHUs ObLIN ObI COBEPIIIEHHO OTJINIHBI OT
MIPOCTOTO0 HHIOTOHUAHCKOTO TATOTEHWsI, W P HAIIUX CPEJICTBAX BbIpaXKe-
HUst OHU ObLIN ObI YPE3BBIYAIHO CJIOKHDI; HO B IEHCTBUTEIHHOM 3BE3HOM
MUDe 9TO pa3jindue KpaiiHe He3HAYUTENbHO. [lasekast ot Toro, 4To0ObI 3amMe-
HUTb HHIOTOHOBY aCTPOHOMHUIO, 9TA TEOPUsI MOYKET YCTAHOBUTDH CBS3b C Jeii-
CTBUTEJILHOCTBIO, JIUIID TOJIB3YICh €€ MPEeACTaBIeHUIME U MeTogaMu. Mbl
MOXKEM, TTOKAJTY M, 3AKJIIOYUTD, 9TO CBsA3b TATOTEHUS, IPEXK I M30JIMPOBAH-
HOTO, ¢ ApyruMu (HU3NIECKUMHU areHTaMu ObLIIa yCTAHOBJIEHA; HO HE CIEIyeT
OTKA3BIBATHCA OT HAJEHKJIbI, YTO CIIOCOD BHIPAKEHUS ITOM CBA3U MOXKET CO
BPEMEHEM TOJBEPTIHYTHCsI OOJIBIIIOMY YIPOIIEHUIO, OCOOEHHO MPU OOJIbIIIEM
BHUMAaHWHU K IIPUHITANY HAMMEHBIIETO JefCTBUSI, TAK KAK HEOOXOIUMbIE J1J1s1
9TOr0 U3MEHEHUS BEChMa MaJIbl. MexkK1y TeM SKCTPAIIOINPOBAHNE, OMTUPATO-
Ieecst Ha COBPEMEHHYIO O0Iyio (pOPMYJIUPOBKY TEOPUH, K HCCIETOBAHUIO
MHUPOB, COJEPKAIIUX rOPa3ao OOJIbIINE CKOPOCTH, YEM CKOPOCTH 3BE3[ B
HameM COOCTBEHHOM MUDE, IMPEICTABJseT NMPEKPACHBIA MPeaMeTr [Jisd Ty-
MAHHBIX MAaTeMaTHIECKUX YMO3PEHUH.

OO6ree ydyenne 00 OTHOCUTEIBHOCTH, IO KpaiiHell Mepe, B ero Kpaii-
Heit GopMyINPOBKE, OCIIAPUBAET 3aKOHHOCTh COODParKeHUiT, TIOJOOHDBIX 13-
siozkeHHbIM B §§ 105—6. 9TOT BOIPOC €CTh MOKA MPEJIMEeT CIIOPa PA3JINIHBIX
napruii. Ecaim ObI MbI OBLIN JUIIEHBI BO3MOXKHOCTH BUIETDH 3BE3bI, TO OBLIO
ObI DOJIbIIIE OCHOBAHMI 3ASBIATDH, 9TO He (PUIOCOPUIHO TaKe YIIOMUHATH O
TAKO} BeIy, KaK abCOJIOTHOE BPAIEHUE 3eMJIH, UJIK O BCAKOM JIBUYKEHUH,
KOTOPOT'O HEJIb3sl BHIPA3UThH IO OTHOIIEHUIO K COCEIHUM TeJaM. DTa Teo-
pus Tpebyer, YTOOBI BCE TIPEIMETHI OBLIN OTHECEHBI K MECTHOMY MacInTady
¥ MECTHOMY BPEMEHHU; O/THAKO U ITA TEOPHUs TAKXKe HyKIAeTCs Ha IPAKTHKE
B NIOJIb30BAHUY HAIMPABIECHUSIMH U [TEPUOIAMU KOJeOaHus JIyUueil CBeTa, Kak
3aKOHHBIM CPEJICTBOM pAaCNo3HaBaHusA. ECau HE MOAYMHUTH Jiydeill cBera
KOHTPOJIIO MaciTaba ¥ 9acoB, TO 3T Mepbl HE OYIyT COrJIACOBAHBI MEXK-
J1y coDOit; ecyiu Ke 9TO CIAeJTaHO, TO ITOU CBS3bI0 MOXKHO BOCIOJIb30BATH-
Cs1 ISl YCTAHOBJICHWS] CHCTEMBI, OTHOCUTEIHLHO KOTOPOI PaCIpOCTPAHSIOT-
Cs JIYIU C TIPUIUCHIBAEMON MM BCEMUPHOIN CKOPOCTHIO, MU TaKUM 0OpPa30oM
OTYACTH OIPEJIEIUTh TO, YTO PACCMATPUBAJIOCH, KAK IPOCTPAHCTBEHHbBIN
3¢dup. MOKHO BOCIPOM3BECTH HCKYCCTBEHHOE TI'DABUTAIIMOHHOE IOJIE, CO-
ol1mas yckopenue cucreMe pedepeHiin, Ipu yCIOBUU, YTO TO BBITOJTHEHO
HE MPOCTBIM aredpanvecKuM MpeodpazoBaHneM KOOPIUHAT; HO JIy4U CBETA
JIOJZKHBI ObLIM ObI UMETh PA3JIMIHBIE CKOPOCTHU TI0 HAIIPABJIEHUSM BIEDPE/T
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M HA33J1, 9TO, KaK Oy/ITO, 3aKJ/If09aeT B cebe KpUTEPHUil pa3IuiaeHus sl Ta-
KOI'O HEOI'DAHUYEHHOI'O <«IIPUHIUIA SKBUBAJEHTHOCTH» I'DABUTALIOHHOI'O
1oJisi B repeMenHoii cucreme pedepentmu. Hucto anrebpandeckas Teopust
ecTb abCTpaKIus OT OOIIMPHOTO TOJIS ABJIEHWH, W CYIIECTBEHHBIM [IJTsi Hee
BOITPOCOM SIBJISIETCH CTENEHb €€ COOCTBEHHOM 3aKOHHOCTH.

ITpumeuanue K § 145

Haiinennoe, kKak cpeJHUil pe3yabTaT MHOTOYUCIEHHBIX COBPEMEHHBIX
OTIpe/ieJIeHNH, KIBEHIUIIEBO 3Ha4YeHNe 5,45 1 cpeHell TJIOTHOCTH 3eM-
JIM [IOJKHO OBITH YBEJIWYEHO MEHbINe, 9eM Ha 1Ba mnporenta. Kpyruinb-
HbIE BECHI ObLIM 3HAYUTEILHO YMEHBINIEHBI B Pa3Mepe u yiydiinerbl boticom
(1894 r.) ymorpebieHneM KpaifHe TOHKUX U UPE3BBIYANHO YIIPYTUX KBAPIIE-
BBIX HUTEHN 118 KPYyTHJIBHOI'O MOIBECA.

Kpyrunababie Becbt Muuenn — Kaosenduw — Kyaona ObLIn IpUMEHEHbBI
Imeécom K MCCIIEIOBAHUIO TIPOTIOPIMOHAIBHOCTH MEKJIY TPUTSKEHUEM U
MacCCOil, IPUYEM IOJIYy9eHbl PE3yJIbTaThl Ype3Bbluaitnoil Tounoctu. Kaxy-
IIUICS BEC TeJIa eCTh ero IMPUTIKEHNE K 3eMJIe, U3MEHEHHOE IIEHTPOOEKHOM
CHUJIOM, HATIPABJIEHHOH MO OCTPHIM yTJIOM K BEPTHKAJIA TPOYb OT OCU CyTOY-
HOI'O BPAIIEHWsA. DT MOCAETHSSA JACTh, KOHEYHO, 3HAYUTEIbHA, COCTABJISS
JIOJTIO OJTHOT'O IIPOIIEHTA PABHOMEHCTBYIONIEH, U IMEET TOPU30HTAJIBHYIO CO-
CTaBJISIONLYIO, HAIIPABJIEHHYIO 110 Mepuauany. Eciau 6b1 Macchl, BXOsIIme
KaK MHOXKHUTEJN B 00e YacTU PABHOAEHCTBYIONIEH CUIbI, He OBLIN B TOY-
HOCTH PABHBI, TO KPYTUJIbHBIE BEChI, B KOTOPBIX KOHIIBI TOPU30HTAJIHHOTO
CTEpXKHs HArPyKeHbl MACCAMU W3 PA3JIUYHBIX BEIECTB, MMOKA3BIBAJIU ObI
OTKJIOHEHHE CTEPKHS OTHOCHTEJbHO IITATHBA, €CJIU €r0 MOBEPHYTb OKO-
JIO BEPTUKAJIHM OT TOJIOXKEHHUS BOCTOK-3aMaJ, 10 MOJIOXKEHUS 323 -BOCTOK.
Omeéc (1891, 1897) mamen takum 00pa30M, YTO OTKJIOHEHUE OT TIPOTIOPIIH-
OHAJIBHOCTHU Beca Macce JOJXKHO ObITb, 1eHCTBUTEIbHO, MEHbBIIIE, YeM OHA
JIBAJIIATHMIIIITMOHHASA, & eemann (Zeeman) uemasuo (1917 r.), mpu momo-
II[Y YCOBEPIIEHCTBOBAHHOT'O IIPUOOPA € KBAPIEBBIM [I0/IBECOM, ellle TTOHU3NII
9TOT TpPeesl ¥ PACIPOCTPAHUII €r0 Ha KPUCTAJIBL M HA BEIIECTBA PAJIAO-
AKTUBHOTO mpoucxoxkaenus. Ciydnioch Tak, 9TO 3TOT Mpeaes MIpubIn3u-
TEJIbHO TOTO K€ TMOPAIKA, YTO Pe3yJIbTaT ONTUYECKONH U JIEKTPUIEeCKON
MIPOBEPKHU OTCYTCTBUS YBJeUYeHUs HPUpa IBUKEHUEM 3€MJIH.

Ecin m ects uHepTHAst Macca, ONpelessionias HeHTPOOEKHYIO0 CUITY,
a m’ — Becomas Macca, TO, eCJIM 1M PaBHO M/, KaXKyIuiicsa Bec OyIeT UMeTh
OIMHAKOBOE HAIIPABJIEHUE JJIS BCEX BEIIECTB, U ONBIT HE JACT HUKAKOTO pe-
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3ysbTaTa. BO3MOXKHBIN Pe3yIbTar JIerko ObLIO Obl IPUIIUCATH HEHTPOOEK-
HOI1 cuyie u3bbITKa M — M, TAK KAK MOMEHT €€ MOPU30HTAILHON COCTABIISI-
IOITE OKOJIO OCH KPYU€HUsT IeHCTBYET B IPOTUBOIIOIOKHBIX HATPABJIEHUSIX
B O6OI/IX IIOJIOZKEHHUAX CTEPZKHA U IITaTHUBA.

W3 snexrpogunamuku Makceesna MOXKHO BBIBECTH, UTO €CJIU TEJIO Te-

pseT JyYencIyCKaHHeM SHEPTUIO €, OHO TepsAeT KOMMYeCTBO -- HHepTHOI
C2

MacCChl, T7e ¢ — CKOPOCTh cBeTa. 110 coBpeMeHHBIM 0000ImEeHusIM 3TOM TEOo-
puu, BCAKasd dHeprus obaIaeT MHEPTHOCTHIO. VIHepuio 3jeKTpoHa Ipe-
cTaBJIsIOT cebe 0OyC/IOBJIEHHONW €ro KUHETUYECKOH SHEpPrueil JIBUKEHWUS.
TouHOCTb TOIYyYEHHOTO IMEEcOM pe3ysbTaTa MPUBOIUT TAKUM 00pa3oM
K 3aKJ/IIOYE€HUI0, 9TO BCA MHEPUUA JJIEKTPOHA AOJIZKHA 6bITb BeCOMa U 4TO,
JefCTBUTEIHLHO, BCSA dHEPTHsT 00JIaIaeT WHEPTHOCTHIO, a MOTOMY TOXKE Be-
coma. VTak, HU WHEPTHOCTDH, HM BECOMOCTDH HE SIBJIAIOTCH Oojiee crenudu-
YECKUMU MTOCTOSTHHBIMU MATEPUU: OHU JIOJI?KHBI OBbITH CBA3aHbBI JINOO C 3u-
POM, B KOTOPOM CYIIECTBYET Marepus, Jubo ¢ abCTPakTHOM CUCTEMON pe-
depeHrY MIPOCTPAHCTBA — BPEMEHH, KOTOPasi IPeACTaBisieT coOoii BCe, 9TO
MOXKET OCTAThCs, €CIU CYIECTBOBAHNE CPeIbl, MOL00HO 3dupy, oTpuiiaer-
cel.



ITpunoxenne II (1920 r.)
ITpuHIMn HAUMEHBIIEro AeiicTBUS

OCHOBHBIM CTpPEMJIEHUEM JIJIs BCAKON HAYKU sIBJISIETCSI CBEJEHUE ee K
HAVMEHBIIIEMY YHUCAY yIPABJSIOMNX €0 MPUHIUIOB. JIJIs TuHAMUYIECKOH
Hayku 310 BhinosHmwi [amusvmon (Sir William Rowan Hamilton) uz y-
Guimna (1834-5), onupasich Ha AHAJIMTUYECKHE OCHOBbI, yCTaHOBJIEHHBIE Jla-
2pamnsicem B BUJIE TPUHIIMITA HAUMEHBIIErO JeHCTBUS IPU TOMOIIYM METO/I0B
ero BapUalUOHHOrO ucumuciaeHus (B 1758 r.) u mosnuee (B 1788 r.), HO ¢
MEHbBIIUM 3HaYeHueM i (PU3NIECKUX HAYK, B BUJIE HPUHINNA BO3MOXK-
HBIX paboT B AHasumuseckoli mexanuxe.

3aKOH COXpAaHEHHUsI IHEPIUH MOYKET JOCTABUTH TOJIHKO OJHO yPABHEHUE,
a TIOTOMY OH He MOYKeT caM 10 cebe OIpeIe/nTh TPAEKTOPUIO OHOTO TeJla,
U TeM MeHee TPAaeKTOPHIO Gosiee CIoKHON cucrembl (Tak uaro §§ 107-112 ny-
JKJIAI0TCA B HEKOTOpOM orpanuvenun). Ho eciu Tesio ¢ manHO# CKOPOCTHIO
U U3 JAHHOTO MOJIOYKEHUsI JBUKETCS 110 CBOEH TPAEKTOPUHU B TI0JI€ CUJIBL, TO
3aKOH COXPAHEHWs SHEPTHUU OMPEIESUT CKOPOCTh, KOTOPYIO TOJIKHO UMETh
9TO TeJI0, KOTJa OHO MPHUAET B JII000E APYyroe MOJIOKEHWe, KaK B CIydae
CcBODOTHOTO NBVMXKEHUS, TaK U IOJ AHCTBUEM CBsi3eil 6e3 TpeHus, He I0-
Tpebasiomux sueprun. Ecmun W, GyHKuus mooKenust, TpeaCcTaBiIsieT mo-
TEHIUAJIBHYIO SHEPIUIO TEJIa B M0JI€, PACCIMTAHHYIO HA €IMHUILY MACCHI, TO
CKOPOCTD ¥ TeJIa, AeHCTBUTEIbHO, ONPEIEIUTCS U3 yPABHEHUS

19 N _
5mv” + mW = 5mvp + mWy = mkE,
IJle MHAEKCHI Ipu vg U Wy OTHOCATCS K HAYAJIBLHOMY IOJIOXKEHUIO, a mE
€CTh IOJTHAST JHEPTHUsS TeJIa OTHOCHUTEJBHO TOJIs CHJIBI, COXPAHSIONIASICS B
[IPOIOJIZKEHUE BCErO Iy TH.
Orcroza,
v = (2E — 2W)'/2,

TaK YTO CKOPOCTb 3aBUCHUT, Yepe3 ToCPeACTBO W, TOJBKO OT MOJIOXKEHUS.
Tenepr MBI MOXKeM 3a1aThbCd caeayomuM BornpocoM. [lo kakoit Tpaek-
TOPHUU JOJIZKHO TEJIO MACCHI 1M, TOTYUHEHHOE CBA3AM 0€3 TPEHUA, TBUTATHCS
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OT HAYAJBHOTO TOJIOKeHUsT A K KOHETHOMY TIOJIOXKEHHIO B B MpoCTpaH-
CTBe, C IAaHHOHN TOJIHON dHeprueir mFE, KOTopas COXpPaHsSIeTCs TTOCTOSTHHOMN,
Tak ITOOBI deticmeéue BIOIb ITON TPACKTOPHUH, ONPEesieMOe KaK Mpeies
CyMMBI ) mvés, T.e. Kak [ mu ds, rae §s ecTb JIeMEHT [UIMHBL 9TOH TPaek-
TOPHUU, UMEJIO [IJIsi BCAKOIO MEPEMEIeHNs] HAauMeHbIlIee BO3MOXKHOE 3HAYe-
uue. M3BecTHo, 910 MeTO/ pemnierus: Hosiee MPOCTHIX BOIIPOCOB 3TOTO PO
6611 3HAKOM Hb10mony, peleHne ke H3JI0KEeHHOT0 3/IeCh BOIIPOCa, BIIEPBhIe
MpejIoKeHHoe B HesicHOi dopme Monepmiou, B ObITHOCTH €0 TPe3uIeH-
toMm Bepsmuckoit Akagemun npu @puapuxe Besmkom, ObLIO mocTeneHHO
Pa3BUTO U JIOTOJIHEHO 3HAMEHUTOMN MIBEHIIAPCKON MaTEeMaTUIECKOU CeMbeil
Bepryanru v uX COOTEIECTBEHHUKOM JMiAepom; HAKOHEIT, PACIIPOCTPAHEHHOE
Ha 6oJiee CJIOKHBIE CIIyYan, OHO MOJIOKIIIO HAYAJIO TIOC/Ie TpakTaTa Jiaepa,
BhIeAIIero B 1744 roxy, B pykax monomoro Jazpanoica (Memyapst Typun-
ckoit Akazemun Hayk, 1758) BaprauMOHHOMY MCUYMCIIEHUIO, STOMY ILIOLO-
TBOpHeieMy co Bpemenu Hotomona u Jletibnuya 0600IEHNIO NCINCTIeHA
GECKOHEYHO MaJIbIX, OCOOEHHO MOJE3HOMY B (DUBUYECKUX HAYKAX.

IIpoBesem B 3aJaHHOM ITOJIE CHJIBI PsAJl MOCJIEIOBATEIbHBIX OJU3KUX
MeXK Ty cOo0Oi TTOBEPXHOCTEl TOCTOSHHBIX CKOPOCTEH, & TOTOMY ¥ MOCTOSH-
HO¥ oTeHnuasbHON ueprun mW u pacecmorpum Tpaekroputo ABCD .. .|
repecekaonlyio 3Tu nosepxuoctu B roukax B, C, D, ... Cnexys cnocoby
Hutomona”™, MbI GyIeM CIHTATH CKOPOCTH COXPAHSIOIIE MOCTOSHHOE 3HA-
YeHKe, CKaXKeM v1, Ha OECKOHEIHO MaJjioM nyTu oT B no C, u mocrosinHoe
3HAYEHME, CKaykKeM Vg, Ha myTu or C' g0 D; 3Tu 3j1eMeHThl TPAeKTOPUU
HYKHO, TAKHM 00pa30M, pacCMaTPUBAThL KAK MPsAMbIE, IPUYEM IPEIIT0JIa-
raercs, YTO IMOJI€ CUJIBL JIEHCTBYET MOCPEICTBOM IOC/IEI0BATEIHLHOTO PSIa
BECbMa MaJjIbIX HUMOYJbCOB B TOuKax B, C|
D, ..., KOTOpBIE B mpefesie, KOIaa 3JeMeHThI
TPaeKTOpHH GECKOHEUHO YMEHBIIAITCS, Oy 1y T
obpalarhbCs B HEIPEePbIBHOE JefCTBAE KOHEU-
HOU CHJIBI.

Ecau Y vds momxkHa MMeTh MUHUMYM Ha
nporsikennu dactu nytu ABCD, to corsac-
HO OOBIMHOMY KPHUTEPHUIO0 HE3HAYUTEJIHHOE W3-
MEHEHHUe, TI0J] BJIMSHUEM CBsi3eil 0e3 TpeHwus,
KOTOPOE 3aCTaBUIIO ObI TEIO IMPOHTH YaCTh IIyTH 10 Ou3Koi munuu BC’' D,

* )
Cp. Hagauna, ku. I, ora. 11, npem. I, 0 paBHOMEpHOM ONMCHIBAHMH ILIOMAAeH mpu
LeHTPAJbHOW TPAEKTOPUH.
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HE JIOJI2KHO U3MEHSITh BEJIMYUHBI IeHCTBUs, €CTH OTPAHUINBATHCS PACCMOT-
pPEeHMEeM MAJIbIX BEJUYHH MEPBOrO MOPsiaKa. Terneph, Mpy HAIIEM TPeICTaB-
JIEHUU CHJIbI KAK OBICTPOIl MOCTIeI0BATEIbHOCTH MAJIbIX UMILYJILCOB, U3Me-
HEHUE, MPOU3BEIEHHOE TAKUM 00Pa30M B 3TOM (yHKINUM IEHCTBUS, PABHO

’l)](BC/ — BC) + ’UQ(C/D — C.D),

" 9Ta BEJIUYIWHA JOJIZKHA UCYE3HYTh, €CJIN OIPAHUYIUTHCA MaJIbIMU IEPBOTO
nopsanka. Ho BC'—BC = —CC' cos BCC',aC'D—-CD = —CC' cos DCC".
Ciie1oBaTeIbHO, YCIOBHUE JJI SKCTPEMAIBHOTO 3HAYEHU S TAKOBO, YTOOBI CO-
crasisomas ckopocru v mo C'C’ GbL1a paBHa COCTABJSIONIEH CKOPOCTH Vo
1o ToMy Ke HanpasJienuio, rae CC’ — o60oii 3/IeMEHT JJIMHBI Ha, TOBEPXHO-
CTU TOCTOSHHOU CKOPOCTH v, & MMOTOMY W IOCTOAHHOM KMHETHUYIECKOI dHEep-
ruu W, npoBenernoit yepe3 1ouky C. DTO 3HAYUT, YTO UMILYJIBC, KOTOPHIH
JIOJZKEH ObITh coobieH Teay B Touke C, 1jis TOro 4ToObl M3MEHUTH €ro
CKOPOCTb OT ¥1 JI0 V2, JOJKEH OBITh HOPMAJIEH K ITOU MOBEPXHOCTH, WJIH,
mepexoist K mpejesty, 9YTo CUJja, AefCTBYIONAas Ha TeJ0, JOJIKHA, TIOBCIOLY
uMeTh HampaBJsenune najenus norennuanaa W. To ectb, kKakoB Obl HU OBLI
BT IOTEHIMAIBHOM (DYHKIMN, TIOCTIEI0BATEIbHBIHN PsI/I UMITYJIbCOB JOJKEH
MMETh HAIIPABJIEHUE CUJIBI; YK€ BUJ| BHIDAXKEHUs IJisi CKOPOCTH ¥ Tpedyer,
4TOOBI AT UMITYJIHCHI UMEJIH BEJIMYNHY, HEOOXOIUMYIO JJIs TOrO, ITOOBI CO-
O6HH/ITI) n3MeHeHusda CKOPOCTH, COIVIaCHbIE C 3aKOHOM COXPaHEHUA SHEPIruun.
TakoBbI UMEHHO KPUTEPHUU IJis CBODOIHON TPAEKTOPHUH.

Urak, mus Majoif ayru CBOGOMHON TPAEKTOPHM IEHCTBHE M Y, V0§
MEHbIIIE, YeM OHO MOIJIO ObI OBITH B TOM CJIydYae, €Ciu Obl TPAeKTOpHs
MIO/IBEPIJIACH HE3HAYUTEIHHOMY MECTHOMY W3MEHEHUIO BCJIEJICTBHE HAJIH-
ynsi cBs3eit 6e3 Tpenus. CBOOOAHYIO TPACKTOPHUIO MOXKHO, TAKHUM 00Pa30M,
OIIPE/IeJINTh KAK TAKOH MyTh, KOTOPHIA COMPOBOXKAAJCA Obl HAMMEHBITUM
Pacxoaom rHef/'ICTBI/IH IIpHu BCAKOM II€pEMEHICHNH TeJla, XOTd 3TO HE 3HAYIHUT,
YTO TIOJTHBIA PACXOJ, AEHCTBUST OT OJIHOTO JI0 IPYTOr0 KOHIA JAJIMHHOTO Iy TH
OyJeT HeOOXOIMMO UMETh HAWMEHbBIIIee BO3MOXKHOE 3HadYeHne. IT1a, HopMy-
J1a Haumenvwezo deticmeus, BIpAXKEHHAs BAPUAIMOHHBIM YDPABHEHUEM

5/mvds=0, rae %va—l—mW:mE,

cama 1o cebe I0CTATOYHA JJIs TOT0, YTOOBI BBIIEIUTD AeHCTBUTEIbHYIO CBO-
OOJHYIO TPAEKTOPHUIO U3 BCEX HECBOOOIHBIX ITYyTEH.

U BooOi11e, 1151 BCAKOM IMHAMUIECKON CUCTEMBI, 00J1aa01Iel KUWHeTH-
4ecKoil sHeprueil, BoipakeHHo# pyHKuued T HyKHOIO YUC/Ia NeOMeTpUYe-
CKHUX KOODJWHAT, U MMOTEHIINAJIBHON SHEPrueil, BhIpaKeHHO! dyHKImei W,
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MOKHO TI0Ka3aTh, YTO TPAEKTOPUU JBUKEHUS OT OJHOM JAHHOW KOHMUry-
paIiH K JIPYTOii BIIOJITHE ONIPEIEIIAIOTCS OMHUM BAPUAIIMOHHBIM YDAaBHEHUEM

5/Tdt=0, npuuem 1T+ W = E,

rae E — nosHas SHEPrus, KOTOPYIO MbI MPEINOJATAeM ITOIMHAIOMIENCS
3aKOHY COXPaHeHHs, IPUYeM pacCMaTpUBaeMble BADUAIMYU JOJIKHbBI COIJIa-
COBATHCS CO CBS3SIMU 0€3 TPEeHWUs.

Hpyrast ¢popMa MPUHIKIIA BHIPAXKAETCS YPABHEHUEM

5/(T—W)dt=0

[IPU YCJIOBUM, UTO MOJHOE BPEMs JIBUKEHUs OT JAHHONW HAYAJIBHON 70 JTaH-
HO¥ KOHEYHOM KOH(DUTYPALINU COXPAHSIETCS TOCTOTHHBIM. DTa hopma bosee
yI00HA /11 AaHAJTUTHYECKHUX [eJIell, MOTOMY YTO crocod BapHaliy He Orpa-
HUYUBAETCS CBA3SIMU O€3 TPEHUsT; TAK KaK TpeOOBaHUe COXPAHEHUs SHEPTUU
HE HAJIATAETCsl, TO BHEIITHUE CUJIbI, KOTOPbIE MOTYT COJEPKATHCS B BHIOU3-
MEHEeHHOM BbIpazkeHun W, MOTyT nefiCTBOBATh, COODIIAst CHCTEME SHEPIHIO.
TpeboBanue MOCTOAHCTBA BPEMEHU ITPOXOXKIEHUST, KOTOPOE 3aHUMAELT 3/1€Ch
MECTO COXPAHEHUsI SHEPTUHU, €CTh AHAJUTUYECKH, XOTs He (busmdecku, 60-
Jiee mipoctast (opma orpanudeHus. N3 3Toit popMbl, BHIIOJHIS TPOIECC
BapbUPOBAHUSI, MOYKHO HENOCPEJCTBEHHO MOJIYIUTh MOJHYIO CHCTEMY 00-
[IUX ypAaBHEHWH JABUKEHUsI, BbIBeeHHYI0 Jlaepanocem (em. ti. IX, §12).

Eciu T ecrb opHOpoaHasi GyHKIMsT BTOPOIl cTeneHu OT 0DODIIEHHBIX
cocrasisiionmx ckopocri, 10 T2 dt ecrb omHopoxHas DYHKIHS MEPBOi
cTerneHd OT OECKOHEYHO MAJIbIX JIEMEHTOB KOOD/MHAT; MTOITOMY IepBas
dbopma, BeipaxkenHnas (o Skobu) B BUIE

5/(E —WHY2(1V2dt) =0,

yKe He comepKuT BpeMeHu. Takum oOpa3oM, 3TO ypaBHEHHUE OIPEJIeJIsier
reOMeTPHYEeCKHe CBOWCTBA IIYTH CUCTEMBI 6€3 OTHOIIEHUS KO BPEMEHU; JIJId
MIPOCTOM TPAEKTOPHUY OHO NMPUBOIUTCS K MpeKHE (opme, uccaenoBaHHOM
BBIIIIE.

B coBpeMeHHOM pPacCMOTPEHWHM OCHOBHBIX HPHUHIMIIOB IUHAMHUKHW, B
OCODEHHOCTH, KOTJA JeJI0 KACAETCs MONBITKH WX IPHUCIOCOOJIEHUsT K HO-
BbIM KjaccaM (bU3UUYECKUX SIBJICHUN, IUHAMWYECKHE COOTHOIIEHUS] KOTO-
PBIX CKPBITHI, 3TOT IPUHIUI Bapualluu Ae¥CTBHUS, KOHACHCUPYIOUINN BeCh
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npeaMer B OHON (bopMmyJie, He 3aBUCSIIEN OT YaCTHON CHCTEMbI KOODIMHAT,
3aHUMAET, €CTECTBEHHO, CaAMO€ BbIIAIONICeC MeCTO.

B kagectBe mononnenus K riaBe IX MbI Temepb YCTAHOBUM 3THU TTOJIO-
JKEeHMSI TPUHITATIA TeHCTBUA I O0Iel TuHaMudeckoil cucrembl. Ilporre u
CTPOXKE BCETO 3TO CAeJaTh IOCPEJCTBOM BBEJEHUSA aHAJIUTUYECKOIO METOIA
Bapualyii, "300peTeHHOro, KaK y»Ke YIOMSHYTO BbIlIe, Jlazpanaicem.

DTOT IPHUHIIUI, KAK Y?Ke BBIBEIEHO JJIs TIPOCTEHIIIEro CJIydasi, OTHOCUT-
cs1 K (popMaM myTeil Uik TPAEKTOPHIL; eC/IN 2KeJIATETLHO TAKKE BKIIOUUTH B
PacCMOTpEHNE U 3aKOH, IT0 KOTOPOMY OIMHUCHIBAETCS TPAEKTOPHSI, TO B (hop-
MYJIBI JOJIPKHO TaK2Ke BoiTH Bpemst. Kpurepuii misi CBOOOAHOMN TpaeKTOpUn
COCTOSIJT B TOM, 9TO O f v ds, npudeMm sHEprus Fy mMOCTOsIHHA B IIPOIOJIKE-
HUE BCErO JABUKEHUs, UJIH, YTO TO XK€ CaMoe, ITo § f v? dt = 0 ipu TOM Ke

YCJIOBUN; ecyii 0003HAYUTh KHHETUYECKYIO SHEPTHUIO %mv2 4gepe3 T, TO 3TOT

KPUTEPHil TPUMET BHJ, § f 2T dt = 0 npu TOM Ke OrPAHUYEHUHU YCJIOBUEM
MIOCTOAHCTBA MOJIHOI 9HEPIUuu.

Brimosnum BapbupoBaHue HEIIOCPEICTBEHHO B 3TOM nocyenneit popme,
HO OCTaBJIAA IIOKAMECT BpeMs HEHM3MEHHBIM,

t2
o fran=s [om{ () () + (7)o~
1

:/m(d_ms_:v sy | dedoz)

dt dt dt dt dt dt ’
rae d ecrb muddepeHuans or x, KOrga TeJO JIBUKETCS [0 TPAEKTOPUU
[IpU U3MEHEHUUW BPEMEHW, a 0L €CTh Bapuallds 3HAYEHUs X MPHU Iepexojie
OT TOYKM TPAEKTOPHUH K COOTBETCTBYIOIIEH TOUKE HA OJIM3KOM BO3MOYKHOM
IyTH, KOTOPBIH ¢ Hell cpaBHUBaETCs. BBeeHne pa3ubix CUMBOJIOB d U § /17151
pas3jinyeHnsi U3MEHEHUH ITUX JBYX TUIOB €CTh CyIIECTBEHHAs YepTa Bapu-
AIMOHHOIO MCYUCJIEHUST; MbI yKe MOJIb30BAJINCH OCHOBHBIM COOTHOIIIEHUEM
ddx = dbz. Tenepb, HHTErpuUpPysi 1O YACTIAM [IJIsl TOI'O, YTOOBI U30ABUTHCS OT
BapHAaIUil CKOPOCTEH, KOTOPbIE He SBJSIOTCS HE3aBUCUMBIMY BAPUAIMSIMU,
a CJIEJIOBATEIHLHO, ¥ HE MTPOU3BOJILHBIME, MOy IaeM

_ |, dz dy dzs |*
5/Tdt— ’mdt5x+mdt6y+mdt6z‘l

Pz d?y d?z .
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3/1€Ch TIEPBBIil YIeH IIPe/ICTaBdeT PA3HOCTh 3HAYEHUH TPY BEPXHEM U HUXK-
HEM TIpeJieslaX WHTEerpaJia, OTMEUYEHHBIX WHIEKCAMU 2 U 1, KOTOPBIE COOTBET-
CTBYIOT KOHEYHOMY ¥ HAYAJIHHOMY IOJIOXKEHUsIM TeJia. BTOpOii dyieHn paBexn

—/(X6x+Y5y+Z6z)dt,

rne X, Y, Z — cocraBidromue CUJIbl, JeHCTBYOMENH HA JYaCTHUILY 1M, Olpe-
IeJITeMOI 110 MPrOOPEeTaeMOMY JaCTHUIEH YCKOPEHHUIO.

MBI MOXKeM Telepb Ke pPACIPOCTPAHUTH ITO YPABHEHUE HA CUCTEMY
YACTHII, ABUXKYIIYIOCS IO, I€HCTBUEM KAK BHEIIHUX CHUJI, TAK W CHJI B3au-
MojielicTBus. Eciu cuibl, efCTBYIOIIME HA, CACTEMY U3BHE, OTCYTCTBYIOT, 8
€CTh JIUIIb BHYTPEHHSAS MOTEHIMAJIbHAS YHEPrusi, BhIPAXKAOIIAACH PyHK-
uueit W, 1o pabora BHYTPEHHUX CHUJI CUCTEMBI CTPEMUTCH U3PACXOI0BATH
9Ty IHEPrUI0, TaK YTO

D (X oz +Y by + Z5z) = —6W,

M 3TO OCTAETCS CIPABEJIMBBIM HE3ABUCUMO OT TOTO, COJIEPIKUTCS JTU BPEMSI
B a/ireOpanvecKnx ypaBHEHUAX CBs3ed UJIU HeT.

CnenoBarenbho, ecin T’ MpeCTABIsSIeT TIOJHYI0 KUHETHIECKYIO JHEP-
I'UI0, a BCe CUJIbL CyTh BHYTPEHHHE, TO MOKHO HallUCATh JJjid BapUallUUd OT
CcBOOOJHOM TPAEKTOPUU K OJTM3KOMY HYTH, P CBA3dX 0€3 TpeHus u Mpu
HEU3MEHHOM BPEMEHH,

6/(T Wdt—‘Zmdx&v—i—Zm 5y+2mdzéz’

CTporo roBopsi, 3TOT PE3yJIbLTAT MOJIYYEH JJis CACTEMbI OTJ/IEJbHBIX Ya-
CTHI, B3AUMOJIEACTBYIOMUX MeK Iy co00t0. OIHAKO eCTECTBEHHO 0D00IIUTE
ero Ha J00y0 MaTepPUaIbHYI0 CUCTEMY, COCTOSAIIYIO U3 3JIeMEHTOB MAaCChI,
MOJIBEPKEHHBIX CUJIAM B3aMMOIEHCTBUs, BKIIOYas, TAKUM O00Opa30M, JUHA-
MUKY yrpyro# cucrembl. OKOHYATENbHBIA AHAJIM3 CBOIUT ITOT 3IJIEMEHT
MaCChbl K MOJIeKyJ'IELM NnJIn arToMaM B COCTOAHUN BHyTpeHHeFO JABUZKEHUA, 1
3TO OKOHYATEIHbHOE 0000IIEHNEe BKIIOUYUIO ObI IMHAMUYECKYIO TEOPUIO TeIl-
JIOTHI.

Ternepb MBI MOXKEM BBIPA3UTh BCE KOOPAMHATHI T, Y, Z YACTHUI] UJIH
3JIEMEHTOB MACCHI Yepe3 JIOCTATOYHOE UMCJIO HE3ABUCUMBIX BEIWYUH 0, @,
1, ..., KOTOPbIE OMPEIEISIOT OJOXKEHNE U KOH(MUTYPAIUIO CUCTeMbl. duc-
JIO 9TUX TEPEMEHHBIX €CTh YUCJIO CTereHeil CBODOIbI CUCTEMbI. Y DABHEHHUS,
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BBIPAXKAIOIINE KOOPJIUHATHI X, ¥, 2 Y€Pe3 ITU BEJIMIUHBI, MOT'YT COJEPKATH
SIBHO BpeMsi t, uOO ypaBHEHUWE BO3MOXKHBIX PAOOT COMEPIKHUT IepeMerre-
HUsI, BO3MOXKHBIE B danHoe pems; TAKUM 0Opa3oM, HOBasi (hopMa BbIpazKke-
uust T — W moxker comep:xkarh t. B TakoM cirydae MOXKHO yTBEDPKIATD, 9TO
ecyu t He U3MEHSETCs, & CJIeI0BATEHHO, TIOCTOSHHbBI TPEJIETbHBIE 3HAYCHUS
BpeMeHU t1 U T2, TO

2]
6/(T—W)dt:0,
t1

eCcTM Bapualus, IPU OTCYTCTBUU TPEHWUs, B3ATA MEXKIY 3aKPeIIeHHBIMU
HAYAJIbHBIM U KOHEYHBIM TOJIOKEHUAMU JTUHAMUIECKON CHCTEMBIL.

dra Beqmumna T — W ecth narpanxkesa dyHkuus L, Koropas cama mo
cebe OIHA OIpeessdeT AMHAMUYECKUN XapakTep cucreMbr; GpyHkius —L,
i W —T, ectb, TAKMM 00pa30oM, IOTEHIINATbHAS YHEPTUs, BUION3MEHEH-
Has 1] KHHETUYIECKUX TPUITOXKEHU, B COOTBETCTBEHHO 3TOMY ['eTbMrostbIy
HA3BaJ € KMHETUYECKHUM IOTEHIMAIOM CHCTeMbI. B moxyuennoit popmy-
Jie COIEPKUTCSA U YACTHBIN CIIy9ail CHCTEMbI, HAXOAAIIEHCs B TIOKOe, OO B
9TOM CJIy4ae BbIparKeHue

6/Wdt i /5Wdt paBHO 5W/dt,

TaK Kak W ocTaeTcs NOCTOSHHBIM C T€YEHHEM BPEMEHH, & IOTOMY U3 yPaB-
HEHUs IeMCTBUS BBITEKAET JJId 3TOTO Ciydas, 9TO

oW = 0;

9TO ypaBHEHHE COIEPKUT B cebe 3aKOHBbI CTATUKHU B TOM (popMe, 4TO paBHO-
BecHe OIIPeIeIsaeTCs yCIOBUEM ITOCTOSHCTBA, TOTEHINAIbHON SHepruu. s
YCTOWYMBOCTY PABHOBECHSI OHA, JIOJI2KHA, OBITH HAMMEHbIIIEH.

JaJjee, Tak kak L BbIpaykeHo B (hyHKIMU OOOOIIEHHBIX KOOpAUHAT O,
©, ... A UX CKOPOCTEH, TO

_ [(9L OL 54
5/Ldt—/(8t59+ 6959+...)dt,

rie 6 IPeJICTABJISET a0

a2 66 pasHO %59. WNurerpupys 1mo 4actaMm, Kak U
paHbIIle, UMeeM

ta

5/Ldt _ ‘g—g&%—g—é&p—k...’j—/{(%g—g—%)ée—k(...)5@+...}dt.

t1
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Tak Kak JeBas CTOPOHA HMCUYE3AeT, eCJIM KOHEYHBbIE TOJOKEHUS Hen3-
MEHHBI JIJIs BCeX 3HAYeHU TeKymux Bapuanuit 00, 0, ..., a Bce 9TH Bapu-
aluy HE3ABUCUMBI U TPOU3BOJIbHBI, HOO KOOPAMHATHBIE BEJIUIUHbL 6, 0, . ..
KaK Pa3 AOCTATOYHBI /IS ONPEIETEHUs CUCTEMbI, — TO KO3 durmenT npu
Ka,}K,Z[OfI M3 9TUX Ba,pI/Ia,I_[I/Iﬁ B IIOOBIHTErPAJIbHOM BbIPDAa2KEHNHN B OTIEJIbHOCTHU
JIOJIZKEH ucde3arh. TaKuM IyTeM Mbl TOJIyYUM CUCTEMY yPABHEHUH BUIA

4oL _aL _,
dt 99 00 ’

a 3TO U eCTh JIATDAHYXKEBbI YPABHEHUsI JBUKEHUs OOIIEH TMHAMUYECKON Cr-
crembr (yp. 20, rn. IX, § 12 ewiwe). Eciu, KpoMe TOro, CymiecTByIOT BHEIII-
HUe CHJIBI, JIEHCTBYIOIINE Ha CHCTEMY, TO K MPABOil CTOPOHE HYXKHO Mpuba-
BUTH COOTBETCTBYIOIILYIO COCTABJISIONLYIO CUly Fp, KoTOpas onpejessiercs
KaK Ta 4acTh, KOTOpOil pabora Fydl paccuanrana Ha u3MEHEHHE OIHOMN KO-
OpJUHATHL 6. DT TPUIOKEHHBIE CUJIbI MOT'YT M3MEHSATHCA BMECTE C t 10
JI060MY 3aKOHY; MX MOYKHO BKJIOYHTH B GyHKIMI0O W, npubaBuB K Hei
unenbl —Tpf — ..., ¥ HAJIMIHOCTH ITUX UJIEHOB HE JACT IHEPIUM CHCTEMBI
OCTaBaTBHCA IMOCTOAHHOM.

Ecnu orpaHuIuThCst B 9TOM CpaBHEHUM TPACKTOPUI BApUAIKE OT CBO-
GOIHOI TPAEKTOPUU K OAUSKUM CEO0DO0OHBILM MPAEKMOPUAM, TO Oy IUM

to

6/Ldt: 9Lsg 4 OLs,
00 ¢
t1
Terepb yxkKe KaK mouHoe ypaBHEHHE, [OIMYCKAIOIIee MOITOMY IajbHeiInee
auddepeHImpoBanme; 3T0 yPaBHEHNUE MPEICTABISIET OCHOBY TaMUJIHLTOHO-
BOIf TEOpUU BApPbUPOBAHUA JI€HiCTBUA.

Teneps ymobHO OyIeT OCBOOOIUTHLCS OT OIPAHWYEHUsI, YTO BpEeMs He
Bapbupyercs. 1To0Obl BBECTH B PACCMOTPEHHE 3TO U3MEHEHHE, Mbl JOJIAKHBI
[OJICTABUTDL B ypaBHeHue BMecTo d6 Bbipazkenue 00 — 64t, KoTopoe BbIIeJsi-
eT M3 TOJHON Bapualuu mnepeMeHHoil 6 Ty ee 4acTh, KOTOpast MPOUCXOIUT
OT JIBUKEHUsI B MPOMEXKYTOK Bapuaiuu Bpemenu d0t. Kpome Toro, HyKHO
B IIPaBO#l CTOPOHE ypaBHeHus NpuOaBuTh L §t C 1eJbI0 BKIIOYUTH B BPEMs
MepeMeIIeHnsT HOBBIN MPOMEXKYTOK BPEMEHHM, TOOABIEHHBIH B KOHIIE, BCIEI-
crBue BapbupoBanus. Orcoa

ta

oL ] oL .
5/Ldt:L5t+—.59—95t+—.5 —oot) + ...
0% (00— 061) + GL (0 — 1)

t1
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Kpowme toro, L = T — W, a tak kak T — onHoponnast (pyHKIHs BTOPOi
CTEereHu, TO
oL oL .
gLy 4 2T
50 0 e+ )

OTKYJ2
to

5/Ldt= OLsg OLs, . _ Est,
00 ¢
ty
rae E ectb KoHEUHOE 3HAYeHUE MOTHON 3uepruu 1 + W.
Eciu npenmonoxkuTh, 910 HE AEHCTBYIOT HUKAKWE BHEIIHWE CHUJIBI, TO

TIOJTHASA SHEPTUs F MOCTOSHHA BO BCAKOE BPEMs; B 9TOM CIIydae
—Eét=tE - 6(Et) =toFE — 5/Edt.

Orciofa, 1epeHecst MOCAeAHUN WIeH B JIEBYIO CTOPOHY, MOJYyYHM 3TO
ypaBHeHHUe B Apyroii (opme:

2
6/2Tdt: 59, 95, 4 .. 4 t6E,
00 ot

JIJIs BApHUAILIMIA, TP KOTOPHIX IHEPTUsi HEU3MEHHA.

Do 0606menne npemmecrsopapieii hopmyast § [ muds = 0 aas ga-
0A
OFE’
rae A — unrerpast o Bpemenu oT 27, BIpaykKeHHbIH B (DyHKINN HAYATBHOM
U KOHEYHOW KOHMUIYPAIMH U COXPAHSIEMON IHEPIUH.

B atom comepkuTcs creayonuii aHATUTHYECKUH pe3ybrar: ecan O,
®, ... IPEACTABIIAIOT KOJIMYECTBA JBUKEHHS , COOTBETCTBYIONIIE KOOD/IU-
HaTaMm 0, @, ..., TO JO/MKHA CyIIeCTBOBATh HeKoTopas dbyHKuusa A (takoro,
BIPOYEM, BUJIA, YTO €€ OOBIKHOBEHHO TPYHO BBIYUCINTH) OT MEPEMEHHBIX
0, ¢, ..., E, yI0BIeTBOPSIOIIAsS TOMY YCJIOBUIO, YTO DU BAPbUPOBAHUK OT
CBOOOIHOW TPAEKTOPUU K OJU3KUM CBOOOIHBIM TPACKTOPUAM CUCTEMBI

CTHUIDBI, IIPUYEM TeEIEepb BpeMdA TOXKE BKJ/IIOYEHO U OIIpeaeideTCd KaK

JA=0060+Dsp+...+tdE.

*
MNunexkcHoe ob6o3Hadenue 1yiaBbl 1X 66110 ObI 37€Ch HEYZO00HO.
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B Gonee siBHOIT 1 packpbiToit (hopme, OCOOEHHO J1JIsT ONTUYIECKUX MPH-
JIOXKEHWIA, B 3TOH (OpMyie CoIepKUTCsT YTBEPKAEHNE, YTO CYIIeCTBYET Ta-
Kasi QYHKIWS Aﬁ OT HAYaJbHON M KOHEYHON KOH(UIYPAIUI CUCTEMBI i OT
SHEpPruu, 4To

SA[Z = 02805 + Bo0pn + ... — 0180, — B16p1 — ...+ (t2 — t1) 6E.

2
Kpowme Toro, cymecrByer takas dbyHKIHs P| | HAYAJIBHBIX N KOHETHBIX
to

KOOD/IMHAT ¥ BPEMEHHU, PABHAd M0 3HAYEHUIO HHTETPATY / (T —W)dt, uro

ty
6P|i:@2692+<I>26<p2+...—@1601—<I>1dlg01—...—E25t2+E16t1

[IpA BAPbUPOBAHUU OT JIFOOOH CBOOOIHON TpaeKTOpuH K OJIM3KUM CBOOO/I-
HBIM TPAEKTOPHSM: HO TAK KaK TelNepb HEeT yKe OTPDAHUYEHUS, UYTO SHep-
rust E o/KHA 0CTaBATHCS MIOCTOSTHHOM BAOJIh TPAEKTOPUHU, TO CHJIBI MOTYT
OBITH YACTHIO U BHEITHUMH, PADOTA KOTOPHIX OyIeT COOOIATH HOBYIO SHEP-
THIO CUCTEME.

Cawmpbrit dpakT cyimecrBoBanus Gyukiuun P niun A npuBoaut o6paTHo K
pany muddepeHnnaabHbIX COOTHOIIEHN, HETOCPEACTBEHHO CBS3bIBAIOIINX
HAYaJbHYIO U KOHEYHYIO KOH(MUIYPAIMKA CUCTEMbI UJIU IPYIIILI CUCTEM, CO-
OTHOIIEHUH BUIA

90, __0®,

dpa _3_91’
KOTOPBIE YaCTO CJIY?KAT BBIPAXKEHUEM BaKHBIX (PU3UUECKUX PE3YJIbTATOB.
Kpowme Toro, B Beipaxkenuu 6 P, a cjiejoBaTe/IbHO, ¥ B BBITEKAIOIIUX U3 HETO
COOTHOIIIEHUAX, KOHEYHbIE 3HAYEHUS KOOPAWHAT MOTLYT OBITH OTJIMYHBI OT
HAYaJIbHbIX.

Biusinve BO3MYIAIOMINX Ar€HTOB HA JAUHAMUYECKYIO CHUCTEMY, HEBO3-
MYIIEHHAas TPAEKTOPUsl KOTOPOW HU3BECTHA, CBOIUTCS, OJarogapsi dTUM
NPUHIAIAM, K OMNPEJEJNEHUI0 MOCIe0BATEbHBIMA TPUOIUKEeHUsIMU (U3
nuddepeHuaiIbHOr0 ypapHeHus, KOTOPOMY OHO YZOBJIETBOPSIET) MAaJOro
M3MEHEHUsI, TPOU3BOJIUMOr0 UMK B OfHON u3 dyukimit P wim A, xapak-
TEpU3YIOel CUCTEMY, — METO[, COBEPIIEHHBIN 110 njee, HO HA IPAKTHKE
JOIIYCKAIOIINHA U JaJIbHEeHIINe yIIPOIeHud.

DTa U3SNHAs TEOPUsi BAPbUPOBAHUS JEHCTBUsI OT JIIOOOH CBOOOIHOMN
TPAEKTOPUM K OJIMBKUM TPAEKTOPHSAM ObLIa MOJHOCTHIO pa3paborana Ia-
MUALTMOHOM B OTHOM MeMmyape, cocrodineM u3 asyx dacreii (Phil. Trans.,
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1834 u 1835), 1 BCKOpE TOJBEPIVIACH JAJbHEHIIEMy DACIIUPEHAI0 B aHa-
JINTUYECKOM HAIpaBjieHWW B paborax Axobu U APYrux HUCCIIenoBaTesed.
OHa [PUBOIUT CUCTEMY KOHEUYHBIX IOJIOXKEHUIN JUHAMWYECKONW CHCTEMbI B
HEMMOCPpeACTBEHHYIO CBA3b C COOTBETCTBYIOIUMU HAYAJbHBIMU IMTOJIOZKEHU -
MH, HE3aBUCUMO OT KaKOI'O 6]31 TO HH 6bIJIO 3HAHUS YaCTHBIX CBOMCTB my-
Tefl nepemertienusd. B cBa3u ¢ mpocTeitinuM ciaydaeMm Tpaektopuit Tomcon
u THm oxapaKTepu30BaIUd €€ KaK TEeOPHIO MPUIETA, CBA3BIBAIONIYIO, TaK
CKa3aTh, OTKJOHEHUS OT KOHEYHOH IeJIh, NMPOUCXOAAIINE BCJIEJICTBUE W3-
MEHEeHUudA IIpunejia B TOI TOYKEe, OTKyJa CTPEeadr0T, C COOTBETCTBYIOIUMUN
BEeJIMYUMHAMH HEBO3MYIIEHHOI'O ABUXKCHUA. B FeOMeTpH‘{eCKOﬁ OIITUKE, KO-
TOpad Jajla NMepBOHAYAJIBHBIA CTUMYJI K 9TOH TEOPUH U B KOTOPOH Jy4dH
MOYKHO PAaCCMAaTPUBATH KaK TPAEKTOPUU BOOOPAKAEMbIX HBIOTOHOBBIX CBE-
TOBBIX KOPILYCKYJI, OHA JAeT OOIIMe OTHOIIEH!sI N300parKeHusl K IIPEIMETY,
KOTODPbIE JOJIZKHBI OCTaBaTbCAd B CUJI€ IJId MHCTPYMEHTOB J'[IO6OI‘O TUIla, KaK
9TO BHEPBBIE ObLIO OTKPBITO [ 1otizencom u Komecom. Ob6aacThb NIpuMeHEeHNst
9TOI TEOPUHU PACIPOCTPAHIETCH TENePb HA BCIO (DU3UKY.

B HEKOTOPBIX CIydasx YUCIO TMEePEeMEHHBIX, TPEOYIOMMUXCA I Pac-
CMOTPEHUs IUHAMUYECKON 3aJauu, MOXKeT ObITh yMeHbIeHo. Tak, eciau
KHUHETUYIeCKUii NOTEHIUAJI COAEPZKHUT OAHY HWJIN 60J1ee KOOpAWHAT TOJIBKO
B BHUJIe UX CKOPOCTEl, TO COOTBETCTBYIOIINE YPABHEHUS IBUKEHUS ITPOCTO
BBIPAXKAIOT MMOCTOSHCTBO C TEYEHUEM BPEMEHH KOJIMYECTBA JBUKEHUST, OTBE-
YaroIIero KaxXK a0l Takoil KOOpAWHATE; TaK, HAIIPUMEDP, OOCTOUT JEJI0 B CIIy-
Hae CBO60,HHO BpaIIalOmMuXxCcAa MaXOBbIX KOJIEC, CBA3aHHBIX C K&KI/IM—HI/I6yﬂb
MEXaHU3MOM, U BO BCEX JAPYTIUX CIAYYaAX, B KOTOPHIX MEHAIOIIeeCs 3HaAYeHNe
KOOPAMHATHI HE BJIMsieT Ha KOHMUrypamnuio. Bo Bcex Takux caydasx CKO-
POCTb MOXKHO MCKJIIOUYHUTH, 3aMEHUB €€ KOJUYECTBOM JIBUKEHUs, KOTOPOE
SIBJISIETCsl (DUBUYECKOM IMOCTOSIHHOW HBUKeHHs. KWHeTHYecKuii MmOTeHIu-
aJl MOXKHO T1peobpa3oBarh TakuM obpasoM (Payc, Keaveun, Ieavmezonvy),
9TOOBI OH COJZIEpsKaJl OJHON wiau Oojiee 4eM OIHON TepeMeHHOH MeHee, HO
TaK, YTOOBI OH BCE K€ COXPAHUJ CBOHCTBO IIOCTOSIHCTBA CBOErO MHTErpa-
Ja o BpeMmeHu. Temnmepb OH yKe He SBJIAETCS OJHOPOJTHONW KBAaJIPATUIHON
dyHKIMEH, HO 3aK/II0YAeT B cebe YIeHbI, COAepKalllie APYrue CKOPOCTH U B
HepBOﬁ CTeleHn, IIOMHO?KEHHbIE, KOHEYHO, Ha 3THU IIOCTOAHHBIE KOJIMYEeCTBa
JABUZKEHHUsA, TaK KaK BC€ YJIEeHbl AJOJI2KHbI MMETb OJHMHAKOBOE€ H3MEpEeHHe.
Kaxxaprit Takoit KMHETHYEeCKHUH MOTEHITHA MPUHAIIEKAT CUCTEME, 00JIa-
J@I0Meil OMHAM Uiu GoJiee CKPuMbLMU HEU3MEHHBIMA (CTAIMOHAPHBIMHY)
JIBUKEHUSIME; & OTCIOJA BO3SHUKAET ODIIAst TEOPUs 9TOr0 BasKHOTO (pusnye-
CKOT'0 KJIacCa CUCTEM W TIPEBPAIEHUS UX dHEPruil.
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B camowm gene, ecau
L'=L—-U— ...,

rzae v, ... — rpymnmna KkoopauHat, a ¥, ... — COOTBETCTBYIOIINE KOJTHIECTBA
JIBUYKEHUS, TO

6L’:(g—i—\lf)&ﬁ—<'—g—é)d\y+g—i6¢+...+61L,

IJle MEepBbIA 4IeH TOXKIECTBEHHO ucue3aeT, a 1L ecrtb Bapuanus QyHK-
uu L oTHOCHTENBHO OCTANbHBIX nepemenHbix. OTcona, eciu L He coaep-

JKUT KOOPJAMHAT 1), ..., Tak 910 W, ... TMOCTOSIHHBI U HE MOBEPTAIOTCs Ba-
PBUPOBAHUIO, 8 CKOPOCTH ), ... UCKJIIOYEHBbI U3 L' mOCpencTBOM BBeICHUs
v, ..., TO

6/L’dt: |@59+<1>5¢+...—E5t|f,

BBIPAXKEHWIO, 3ABUCSIIEMY TOJHKO OT BAPUALUN COMEPIKAIIUXCS SBHO TIPe-
JIeJIbHBIX 3HAYEHUI KOOPAWHAT, IPU YCJIOBHH, YTO BeJM4uHBL W, ... coxpa-
HSIOTCS HEM3MEHHBIMM, WJIM MAaXOBbIe KOJIECA CHCTEMbI He IO/IBEpPraroTCs
BO3/IEHCTBUIO.

XoTd 3TH TaK HA3bIBAEMbIE [IUKIMIECKHE KOOPINHATHI BOBCE HE BXOIAT
B L, HO MbI MOXKeM M30€KATh UX MOsIBJIEHUs B 00JIACTH BapHAIUU JeiCTBU
TOJIBKO TIOCPEJCTBOM TpeoOpa3oBanus yHKIUU L, Kak 371eCh MOKA3aHO,
B L.

Koneunoii nenpio Teopernteckoil hU3UKM SBJSETCS CBEIEHIE 3aKOHOB
u3MeHeHuH B pU3NIecKOM Mupe K auHaMuydeckuM npuHiunaM. Her neodxo-
JMMOCTY HACTAWBATH HA (DYHIAMEHTAIHHOM 3HAYEHUH, KOTOPOe mpuobpera-
€T MO3TOMY KMHETHYECKUH MOTEHIINAN U 3aKOH TIOCTOSTHCTBA €10 HHTErPasia
o Bpemenu. JIBe AMHAMUYECKHE CHCTEMbI, KOTOPBIX KHHETUIECKUE TTOTEH-
[HAJIBI UMEIOT OJIMHAKOBYIO ajrebpanteckyio opMy, COBEPIIEHHO aHAJIO-
TUYHBI IO CBOUM SIBJIEHUSIM, KaK Obl OHU B IEWCTBUTEIbHOCTHA HU OBLIHN Pa3-
Jsmmanbl. Ecu HeKOTOpBIi Kitace pu3nvuecKux sABJIEHUN MOXKeT OBbITH TO/IBe-
JIEH TIOJ] TAKYIO TIOCTOSTHHYIO BaPHALMOHHYIO (DOPMY, TO €r0 JUHAMUAYECKAST
MIPUPOIA YIKe MPeayKa3aHa: OCTAeTCs JIUIIb 331298 BbIPA3UTh KOOPINHATHI,
CKOPOCTH ¥ KOJUYECTBA JBUKEHUS U CJIEJIATH U3BECTHBIMUA UX OTHOIIEHUS
CpaBHEHUEM C AHAJOTUYHBIMEH CUCTEMaMH, KOTOpbIe Gosiee MTOCTYIHBI Ha-
OJII0/IEHUIO, & TTOTOMY U 00Jiee U3BECTHBI.
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ITpumeuanue K rnase 1X, §9

Bbie 66110 yKa3aHo, YTO 3aKOH COXPAHEHMs SHEPIHU, KAK 9TO yIKe
JABHO OTMeTHJ1 Jla2panotc, MOKET TOCTABUTH TOJBKO OJHO M3 YDABHEHWIA,
TpeOYIOMMXCsT /ISt ONMPEIEIeHUs TBUKEHNsS JTUHAMAYIECKOH cucreMbl. OT-
CIOJIa, BBITEKAET, UTO paccyxjenue aroro oraena (§9), koropoe kak 6yaro
BBIBOJIUT BCE 3TH YPABHEHMS, JOJKHO OBITH HEJOCTATOYHBIM. JloKa3aTenb-
CTBO HAYMHAETCS TAM C MPEIIONOXKEHUs, YTO CUCTEMa JBUKETCA 110 Ka-
KOMY-HUOY/b IIPOU3BOJLHOMY IIyTH, T.€. IPEANOIAraeTCsa, 9T0 JIBUKEHU
OTIPEJEJIAIOTCH PA3JIMYHBIMU BO3MOKHBIMU TUIIAMU CBA3eil 6e3 TpeHust, Co-
[JIACHBIX C COCTABOM U CTPYKTYDOii cucrembl. 3areM ypasuenue (9) mpa-
BUJILHO BBIBOAMTCs U3 ypasHenwuii (7) u (8), Tak Kak Bapuanuu dq COBEpP-
[IEHHO IIPOU3BOMbHBL. HO HAIOKEHHDIE CBA3U BBOJAAT HOBBIE U HEM3BECTHBIE
CHUJIbI PEAKIIUY CBSA3€i, KOTOPBIE JOJIZKHBI OBITH BKJIIOYEHBI B IUCIO NPUAO-
otcennorr cut Fr.) u 91y cuibl caenaiu Gbl pe3y/ibTarT, KaK OH TaM JOKA3aH,
HEBEPHBIM.

Tem ne meHee, ypaBuenus (9) CIpaBeJIMBbI, XOTsl 9TOT UX BBIBOJ, U
HenocraroueH. Kak o0bsiCHEHO BbIIe, Jarpanzkesbl ypasaerus (20) MOKHO
BBIBECTH HEIIOCPEJICTBEHHO W3 MPUHIMIIA HAUMEHBIIEro JefCTBHsl, YCTAHOB-
JIEHHOTO HE3aBUCHMO, KAK 3TO 3/IECh MTPOJEJIAH0, & B TAKOM CJIy4ae ypaBHe-
Hust (9) MOXKHO BBIBECTH, BeJisl PACCYKJIEHAE B OOPATHOM MOPSIJIKE.

Xog paccyxkaenuii § 12 mpuBOAMT K 3aMedaTesbHOMY pesynabrary. Ou
3aKJII0YAETCS B TOM, YTO €CIIH

F =T, +Tq— 2T,
TO €JUHCTBEHHOE COOTHOIICHHE
§F =0

COZIEPKUT B cebe BCe YpaBHEHWsI, CBS3BIBAIONINE KOOPIUHATHI, CKODOCTH U
KOJIMYECTBA JIBUKEHUS CHUCTEMbI. DTO OCTAHETCS CIPABEIJIMBBIM U B TOM
cIydae, €Cii 9TU TPU TPYIINbI IEPEMEHHBIX, BCE €Il PACCMATPUBAEMbIe
KaK He3aBUCHUMbIE, OyIyT 3aMEHEHbI HOBBIMHU IEPEMEHHBIMU IPHU TTOMOIIH
KaKUX YyrogHO (hopMyJ1 mpeoOpa3oBaHusi, TaK YTO 3Ta TPOHHAs KJaccudu-
Kalys 110 TunaM yrparurcs. Jlamee, ObIBAIOT Cydaul, B KOTOPBIX yCTAHO-
BUBIIIEECST ABUKEHUE CUCTEMbI, NJIH MITHOBEHHOE COCTOsIHUE BAPbUPOBAHHOMN
CHUCTEMBI, MOT'YT OBITh BIIOJIHE HCCJIEIOBAHBI YKCIEPUMEHTAIBHBIM MIyTEM,
KOTODBIil IPUBOJUT K OINPEIEIEHUIO, CKaXKeM, 3n (PU3NIeCKUX BEJUYNH, U3
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KOTODBIX TOJIBKO 211 MOT'YT ObITh HE3ABUCHMBI, HO ITO Hallle 3HAHWE HE yKa-
3bIBAET, KAK M3 HUX BBIBECTH CHCTEMY N KOODJWHAT, 17 COOTBETCTBYIOIINX
CKOpOCTEH ¥ N KOJINYECTB JABUKEHUsA. MbI IPUIIIN K TOMY PE3YJIbTATY, YTO
B KaXKJIOM TaKOM CJIydae JIOJKHA, CYIIeCTBOBATH Takad (yHKImsS F, 9TO
ypaBuenue 0 F' = (0 mocraBjser CUCTEMY 371 YpaBHEHWIA, B KOTOPBIX COIEP-
JKUTCSI Bce Tpebyiomieecss HaM 3Hanue. [Ipumep 3TOro MOryT MpejiCcTaBUTh
cBoficTBa (u3yuennble o Makceenny) ceTn B3auMOJEHCTBYONIMX NEKTPU-
YeCKUX MTPOBOJIOB, IO KOTOPBIM T€YeT TOK.

AHAJIOTUYHO 3TOMY MOXKHO JaTh JAPYrOH BUJ yPABHEHWIO BapPUAIUU
NeicTBUS

5/(Tp—2qu—l—W)dt:0,

rae Tpg = %Z {p; 3TO ypaBHEHUWE COJEPIKUT N KOOPAWHAT ¢, N UX CKOPO-

crell ¢ M N UX KOJUYECTB ABUXKEHUS P, OO OHO SKBUBAJIEHTHO YDPABHEHUIO

/Z{(aa—ff— ) op —pog+ 88—1;”5q+ %—IZ/&q}dt:o,

OTKY/1a, 10 OOBIKHOBEHUIO, ITOCPEICTBOM HHTEIPUPOBAHUS MO JACTIM, I1O-
JIy4alOoTCs ABe CUCTEeMBbl COOTHOIICHUHI BUIOB

o, . dp 9T, sw

Y @ T Tag o

€CJIN paCCMaTpUuBaTh B HEM KOJIUYECTBA ABU2KEHUA 1 KOOPANHATHI KaK He3a-

oT, 0Ty
BUCHMBIE TIepeMeHHble. Tak Kak corsiacHO ypasHenuto (18) 20 = e’
q q
TO BTOpadA CUCTEeMa HpeACTaBJIAECT Jla'PDaH2KeBbl JUHAMUYECKHE YpaBHE-

Hus (20).
Urak, Mbl 37eCh uMeeM OHY (DYHKIHIO

@:Tp—Qqu—FW,

COZIEPIKAIILYI0 KOODJAMHATHI U UX CKOPOCTH, JIMHEHHYIO OTHOCHUTEJHHO IO-
CJIEJTHUX, U TAKOE K€ YHCJIO KOJIUYECTB JIBUKEHUS P, IPUYEM KOOPINHATHI
Y KOJTMYECTBA JIBUZKEHUS SIBJISIOTCSA HE3ABUCUMBIMU ITEPEMEHHBIMU, TAK UTO

COOTHOIIIEHUE
) / pdt =0
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MPUBOJIUT KaK K YCTAHOBJIEHWIO COOTHOIIEHUN MeXK/1y KOJIMYeCTBAMHE [IBH-
JKeHUsT U KOODJIMHATAMHU, TaK U K JAWHAMUYECKUM YDABHEHUIM JBUKEHUs
CUCTEMBI.

DTOT Pe3yJIbTaT, IO CYIIECTBY, TOT YK€ CaMblif, 4TO ypaBHeHue 12a y
Tamusvmona, Phil. Trans., 1835, p. 247. B memyape I'eavmeosvuya 0 Hau-
menbieM geficreun, Crelle’s Journal, Bd. 100 (1886), Gesammelte Werke,
Bd. III, S. 218, BBemena apyrast MyHKIMS, TO-BUIUNMOMY, MeHee ya00Hast,
B KOTODPOH CKOPOCTH PACCMATPHUBAIOTCS KAK HE3aBUCUMbBIE OT KOODIHHAT,
HO KOJIMYECTBA JIBUKEHUS MIPEJCTABJISIOT YACTHBIE TIPOU3BOIHBIE OT (DyHK-
mun L o ckopocrsam. Cpash. takxke Proc. Lond. Math. Soc., 1884.

I'naBubIl BCTOYHUK OOJIBIION CHIIBI ITUX JUHAMUYECKUX YCJIOBHUI MU-
HUMAJIBHOCTH WJIA CTAIHOHAPHOCTU TPH UCCJIETOBAHUY (DU3NUECKUX AreH-
TOB 3aKJIOYAETCS B TOM, UTO PE3YJIbTATHI OCTAIOTCS BEPHBIMHU, KaK Obl HU
OBLT 3aMACKUPOBaH (PUBUICCKUN XapaKTep BBEIEHHBIX (DYHKIHI mpeobpa-
30BaHMEM K HOBBIM MEPEMEHHBIM, 33JaHHBIM 4Yepe3 Oojiee yrnoTpeduresib-
HbIe JUHAMUYECKHE MePeMeHHbIe KAaKUMU YrOJHO ypaBHeHusMu. Tax, sTa
GbyHKIMS (© MOYXKET OBbITh BBIPAyKEeHA Uepe3 21 BeJUYUH, KOTOPbIE MOIYT
OBLITH JIIOOBIM 00PA30M CMEIIAHHBIMUA (PYHKIUAMNA KOOPANHAT U KOJIUIECTB
JIBUZKEHWSI W WX [POUBBOJHBIX [0 BPEMEHHU, OCTAaBAsCh JIMHEHHON (yHK-
1ueil MOoCTeJHIX W MOAYUHSSCH IPYTOMY OrPDAHHYEHHUIO, — a ypaBHEHHEe
§ [ @dt = 0 Gyzer Bce xKe CyLIeCcTBOBATH U OyeT BbIpAXKaTh BCE JHHAMH-
JecKue CBONCTBA (PU3UIECKON CUCTEMBI.

CylecrBoBaHie BapUAIMOHHOIO COOTHOIIEHUsI 3TOrO BHJA MOXKET
OBITH B3ATO 3 OKOHYATEIbHBIN KPUTEPHUIl TOrO, 9TO YaCTUIHO UCCIIEIOBAH-
Hasi PU3NUIECKAsT CUCTEMA, [TOTINHAETCS OONIUM 3aKOHAM JUHAMUKN; TIepe/]
Ba’KHOCTBIO 3TOTO COOTHOIIEHUsI KOOPAMHATHBIM BEJIMYUHAM, Yepe3 KOTO-
pbIe KaK pa3 BbIPAKAIOTCS KOH(DUTYPALWS U IBUKEHHE CUCTEMBI, OCTAETCs
BCIIOMOTATEJIbHOE 3HAYECHHUE.
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