C dero naunHaetcsi pusuka...(Where physics starts...)
Anexkcanap Meanosuu Comcukos (Alexander Ivanovich Somsikov)

Abstract

The classical physics is described by three laws of Newton and the law of Universal
gravitation. It is shown that this description can be executed by only two laws — the
second law of Newton and the law of Universal gravitation. Physical definition of weight,
force and an inertial reference system is given. The translation of article from Russian
into English is enclosed.

AHHOTaLUS

Krnaccuueckast ¢u3uka ommchiBaeTcs TpeMs 3akoHamu HprOTOHAa W 3akoHOM BcemmpHOTro
tarorenus. [lokazano, 4ro 3TO omucaHue MOXKET ObITh BBIOJIHEHO BCEro IBYMS 3aKOHAMU —
BTOpPBIM 3akOHOM HprooToHa u 3akoHOM BcemupHoro tsrorenus. [laHo ¢usnyeckoe
ONpeJIeJICHUE MacChl, CUJIbl U MHEPUHUOHHON cUCTeMbl OoTcueTa. [IpuioxeH mepeBoj CTaTbH C
PYCCKOIO SI3bIKa HAa aHTJIMMCKHA.

BBeaenue

Krnaccudeckast ¢gu3vka, Ha3piBaeMasi TakKe HBIOTOHOBCKOW MEXaHHWKOW, IMPEICTaBICHA
BCEro 4eThIpbMsI 3aKkoHaMu — 1-M, 2-M u 3-m 3akoHamMu HeroToHa m 3akoHOM BcemupHOro
TATOTEHHUS.

WMy ke BBIpaKAIOTCSA HE TOJIBKO CaMU OTH 3aKOHBI, HO W (U3WYECKUH CMBICI
HCIOJIb3YEMBIX BETUYUH — CUJIbI Y MACCHL.

B macrosmieit pabote moka3zaHo, 9YTO 3aKOHOB KJIaCCHUECKOH (PU3MKH Ha CAMOM JIeJie BCETO
muiib JIBA, mpuueM 00a OHM SIBISIIOTCS OJHOBPEMEHHO (DU3MUYECKUMHU OTPEACTCHUSIMU CUJIBI U
MAacCHI.

Brinenenne 3TUX ONpenesNeHnil U3 COCTaBa CaMUX 3aKOHOB JAET HACTOSIIEE MOHUMaHHE
KaK CMBICJIa 3THUX 3aKOHOB, TaK M BOOOIIE BCEH KITaCCUYECKON (PU3UKH.

IHepBblii 3axk0H HbH0TOHA KaK YaCTHBIN CJIy4aid BTOPOro

Bropoii 3akon HpioTOHA SIBISIETCS HnpedeapumenbHvlm oOnpedeneHuem cuavl [ Tpu
HAJIMYUU TIOHSTHUS MACCl M, OTNpeJelieHne KOTOpoil ere HeoOXoaumo Hatu: f = ma, rae a
€CTh YCKOPCHHE JIBMKCHUS, — culd [ pasHa npou3eedeHuro Maccol M meia Ha e20 YCKOpeHue
a.

IIpu oTbickaHWUW (PU3NUECKOTO OMpeNeIeHusT Macchl m OyaeT TakkKe IOIYy4eHO U
OKOHYATEIIbHOE (PU3NIECKOE OTpPEe/IeIICHNE CHITBI | .

[TepBsiii 3akoH HptoTona f = 0 Tak)Ke OXBaThIBACTCS 3TUM 2-M 3aKOHOM, SIBIISISICH €TO
YJacTHBIM ciiydaeM mpu a = 0, coorBercTByrommM V = const, e V — cKOpocTh ABMKECHHUS.

BriepBeie 3TOT 3ak0H ObLT chopMynupoBaH ['anmmieeM, paccCMaTpUBABIIUM CKaThIBaHUE
[IapyKa ¢ HAKJIOHHOW TUIOCKOCTH (C MOJIOKUTENBHBIM YTJIOM HaKJIOHa -+ ) M BKaThIBaHWE HA
HEEC HpI/I TOM K€ CaMOM 3Ha4Y€HUH, HO Y)Ke OTpI/II_[aTeJ'H)HOFO yrna —oC,

B nmepBom cnydae ABuKEHHE OBLTO YCKOPEHHBIM, C MOJOXHUTEIbHBIM YCKOPEHUEM +a , a
BO BTOPOM — 3aME/JICHHBIM, C OTPHUIIATETILHBIM «YCKOPEHHEM» —a .

OTcroa cieayeT, 9To MpH yriie HakiioHa «= (0 , yCKOpeHHue a JIOJDKHO OBITh PaBHO HYITIO
a=0, TO ecTh CKOpOCTh [HBIXKeHUs V JomkHa OBITh TOCTOSHHOW V = const B
HEOTPAHMYCHHOM TPOMEXYTKE BpEeMEHH ¢ H TMPOCTPAaHCTBA S ,  YIOBJICTBOPSIOIIMM
cootHomeHUsIM 0 <t < oo, 0 < § < oo, rae S — BeaIuurHA NPOUIEHHOTO MYTH.

OTOT pe3yibTaT, OAHAKO, YK€ HE JIKCHEpUMEHMANbHbI  (SKCIIEPUMEHT  Ha
OECKOHEYHOM NPOMEXYTKE BPEMEHU € — 00 HegO3MOJICeH), a YUCTO JIOTUYECKHUI: eclau Mpu



MOJIOKUTEIBHOM YIJIE HAKIOHA +X JBHKEHHE SBIISIETCS YCKOPEHHBIM, & IPU OTPULIATEIBHOM
—& — 3aMEJIEHHBIM, TO, C1€008amMeNbHO, IPU HYJIEBOM yIJle HakiloHa &= 0 JIBHKEHHUE JT0KHO
OBbITh 1 HE YCKOPEHHBIM, U HE 3aME/IJICHHBIM, T.€. PABHOMEPHBIM.

Takoil JTIOTUYECKUU BBIBOJ SIBISCTCS Oe3VKOpPU3HEeHHbIM Jake HECMOTpS Ha TO, YTO B
pPEIbHOCTH TaJWJIeeBCKOE JBI)KCHHE HEe SBJSETCS OECKOHEYHBIM, a BCE JK€ CcJerka
3aME/IJICHHBIM.

Uro  OOBSACHSIOT  HAIMYMEM  HEOONBIIOr0  OTPUIIATENBHOTO YyCKOpeHus —Aa ,
BBI3BIBAEMOT'0 HEKOTOPOH CHIION cONpOTUBICHUs —Af, Ha3bIBAEMOUW COnpomuseieHuem mpenus.

3/1ech HEOXUJTAHHOCTBIO SIBJISICTCS 00aBIIEHHWE TOTO, 4TO V = const HE TOJBKO IIO
BEJIMYUHE, HO U MO HANpAeiIeHuilo, T.e. UYTO PABHOMEPHOE [BIKCHHUE SBISETCSA €IIe U
RPAMOTUHCHHBIM.

OTO0 y)Ke HHOTKYAa HE BBITEKAET, T.K. PABHOMEPHBIM MOXKET OBITh TaKXe U KPYrOBOE, T.C.
He npamoauneinoe npwxenne. OTKy/a *e BOZHUKAaeT TpeOOBaHHE UMEHHO MPSIMOJIHMHEHHOCTH
B 1-m 3akone HproToHa?

Paccmotpum noapobuee cxemy skcriepumenta [anunes. B Helt npeanonaraercs, 4To npu
yckopenun a = 0 pelictByromias cuna f Takke paBHa Hymo f = 0. Uto u dopmynupyercs
BBIPOKCHUEM: «B OTCYTCTBHE JICHCTBYIOIIEH CHIIBI f ...»

Opnako, B caMoM (pu3ndeckoM dKCriepuMenTe [ anunes, neicTByomas ciuia f uMmeercs,
OHA paBHA CWJIC TSDKECTH WU ke Becy P Tema f = P. DakTUYECKW TaKUX CHI JIaXKE JIBE,

Ha3bIBAEMBIX JICHCTBHEM [ U MPOTUBOJEHCTBHEM — f .
Bropas cuna —f , mporuBomeiicTByromas Becy P Tena, BO3HUKaeT  BCJIEICTBUE
HenpoHuyaemocmy  MaTepUAIbHOW IMOBEPXHOCTH, MPEMATCTBYIONICH €€ IepeceueHHIO TEIOM.
O06e cuibl cO31aI0T BEPTUKAJIBHBIE YCKOPEHUS +g U —¢ , Tlle g — YCKOpeHue CBOOOAHOIO
Ma/ICHUS TeJa, paBHBIE 10 BETMYMHE M MPOTHBOIIOJIOXKHBIE IO HANpaBlIeHNUI0. BereacTBue yero
cymMMapHoe yckopenue G paBHO HymO: G = +g + (—g) = 0 U COOTBETCTBEHHO CyMMapHast
cwia F Ttaxke paBHa Hymo: F =P — P = 0.

B camom »skcnepumente ['anunes Takoe yciaoBHE B TOYHOCTM BbIoJHsETCA. [Ipu
3TOM J00aBJSETCS €Ie OJHA, TPEThsl MO CUYETYy TOPMO3sIas CUia f. , TPOTUBOACUCTBYIOIIAS
JBU)KEHUIO M BbI3bIBa€Masl CONPOTHUBJIICHUEM TPEHHUSA, BCIEACTBUE KacaHHUs Tena C
MOBEPXHOCTHIO. YOpaTh €e MOXKHO TOJBKO NMYTEM YyCTpAaHEHHEM KacaHHUs, HO B 3TOM cllydae
Cpasy e MCYe3aeT U CHJia TIPOTHBOJICHCTBUS —f cuule Tshkectu  P.

Ectb u apyroit cnoco® co3maHus CUIbl MPOTUBOACHCTBHS — f , TPUUYEM B OTCYTCTBHUE
KacaHHs — TOCPEACTBOM MpPaBHIBHOTO BbIOOpa ckopoctu V aBuwxkenus. Bcem Ham Temepb
HU3BCCTHO, YTO IMPU JOCTHIKCHUU CKOPOCTU ABHUIKCHUA V=8 KM/C TEJIO0 CTAHOBUTCA HEBECOMBIM
U MOXKET YK€ He KacaTbcs 0oJjiee 3eMHOM MOBEPXHOCTU. 3a CUET Yero Ternepb BO3HUKAET CUIIa

MPOTUBOACHCTBHS — f? — 3a CUeT HAIWYUS EHTPOOSIKHOTO YCKOPEHHSI —g , ONPEIIIIEMOTO 110
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bopmyne —g = — . Tae V — nuHelHas CKOpOCTh ABMXKEHUS, R — paauyc 3emii.

Jleno B TOM, 4TO 3TO JBUXKEHHE, TOJIHKO JIMIIb KaKylleecs MPSIMOJUHEHHBIM, HA CAMOM
JieNie SBJISIETCSI KPYTOBBIM, XOTS M C OYEHb OOJBIIUM paguycoM R , CO3JaroluM  3TO

yenmpobesicHoe yckopenue —¢g , IPOTUBOJACHCTBYIOIIEE YEeHMPOCMPEMUMETLHOMY YCKOPEHUIO
+g, BBI3BIBAEMOMY CHJIOH TsKeCTH P .

[Ipu 3TOM 3KCTpanoJupoBaHHE TaJIUICEBCKOIO pe3yibTaTa Ha OECKOHEYHO OoJblIoe
NpsIMOJIMHEIHOE paccTossHUE S — 00 Hedonycmumo IO CIENyIoUed NpUUYHHE.

Yckopenue +g SBIAETCA 6€KMOPOM, HAIPABICHHBIM CTPOrO B T€OMETPUYECKHUN LICHTP
3emiu, SIBISIOIIANCS YeHMPOoM MAa20meHuUs.

Ha OonpmioM ypaneHMH OT MeECTa CaMoOro TalMJIEEBCKOIO OJKCIIEPHUMEHTa BEKTOP

YCKOpEHHsi § W3MEHSACTCSs HE TONBKO 10 BEIMYMHE, HO W 71O  HANPAGILEHUIO.
Iloéopauusasicb B CTOPOHY yHajsromerocs neHrpa 3emiu. 1 o6pa3ys npu 3ToM JiBeé B3aUMHO



NEPNEHIUKYJIAPHBIE NPOEKIMM — NEPIEHIUKYJISPHYIO  IMPSAMOJUMHEHHOMY  JIBUKEHUIO U
mopmosawyio ero. lleprneHaukynspHas NPOCKUUA NO-IIPEKHEMY KOMIIEHCHPYETCS IUIOCKON
MaTepHAIbHON MOBEPXHOCTBIO, a TOPMO3AIIAsl 9TO ABUKEHHUE OCTACTCA HECKOMNEHCUPOBAHHOU.
BcenencrBue yero 6eckoHeuHOE NPSIMOJIMHEHHOE IBUKEHNE S — 00 CTAHOBUTCS HEBO3MONCHBIM.
Jlasxe IpH [TOJIHOM YCTPAHEHUU TpeHus puc. 1.
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Puc. 1. T'anuieeBckuii pe3ynbTaT Ha O0IBIIOM PACCTOSTHUN

[TosToMy ranuieeBCKUil BBIBOJ SIBJISIETCS JIOTMUECKH O€3yNpeyHbIM JIHIIb B OO0JIACTH
IIPOBE/IEHUSI CaMOI'0 TaJIMIEEBCKOTO HKCIEPUMEHTa, a €ro HKCTPanojsaius Ha Oosblive
paccTosIHUSA SABJSIETCS yXKe HEJIOMYCTUMOM o2uueckoti omMOKoi. YTo, ofHaKo, HE 03HAYaeT, YTO
caMo 1o cebe OecCKOHEYHOe JBMKEHHE HEBO3MOXKHO. HanpoTuB, OHO BO3MOXHO U IIPOHCXOMANT,
HO JIMIIb NIPY COXPAHEHUH HauyalbHBIX YCIOBUMN AKCIIEpUMEHTa. TO €CTh B OJHOM €IMHCTBEHHOM
cllyyae — IPH JIBUKEHUU HO OKPYICHOCMYU OTHOCUTENIBHO LIEHTPA TSATOTEHUSL.

TakuM oOpa3oM, CTpOTUI JIOTUYECKUH BBIBOJ, MPSIMO BBITEKAIOIIMA W3 SKCIIEPUMEHTa
lanunes, rmacut: npu cuine [, paBHOM Hymo f = 0 , ABWKEHHE SBISETCS PABHOMEPHBIM Ha
0ECKOHEUHOM OTpe3Ke BpEMEHU t — 00 U MPOCTpaHCTBa S — 00 , HO HE MPSIMOJIMHEHHBIM, a
Kkpyeosvim 0 <1 < 00 ,rae 1 — paanyc IBUKEHUS.

[IpssMonMHENHOE NBUKEHUE IIPU T — 00 BO3MOKHO B OJHOM €IWHCTBEHHOM Clly4ae —
npu OECKOHEYHOM yJalleHUM T OT LEHTpa TArOTEeHUs, MpU KOTOpPOM U cama cuia f = P mo

1
3aKOHy BceMUpHOTO TATOTEHHS TOXKE CTPEMHTCS K HYIIO, MOCKONBKY f ~ ITosTomy

MIPAKTUYECKH PAaBHOMEPHOE MPSAMOJIMHEWHOE JIBUKEHUE He Habnodaemcs Hucoe u HUK020da Hu
npu KaKkom macuimaobe HabI00eHUsl.

[Ipu yganenuu ot 3emiu, JenarolleM €€ TATOTeHHE MPEeHEeOPEKUMO MallblM, BCE elle
neiictByet TsroreHue COJHIIA U KPYrOBOE JBIDKEHHE MPOUCXOIUT YK€ OTHOCHUTEIILHO HETo. A
IIPU COOTBETCTBYIOIIEM yaaneHHH oT CoJHIA, AENaOUUM YXKe €ro TATOTeHHE MpeHeOpeKuMOo
MaJIbIM, TIPOMCXOTUT KPYTrOBOE IBMKCHUE TETIEPh y)KE OTHOCUTEIHHO IeHTpa ["aJakTHKH.

To >xe camoe M mNpu yMEHbUIEHHH MaciiTaba. BHyTpu aroMoB ToXe NPOUCXOISAT
TUTAHETapHBIE JIBWKCHUS DJCKTPOHOB M TOXE TMPH JTOM 3aMKHYTBIE, a BOBCE HE
NpSIMOJIMHEHHBIE. DTUM U O0BACHSAETCS YCTOMYMBOCTD IJIAHETAPHBIX JBWXEHUH OT aTOMapHBIX
70 KOCMHUYECKHX MacmTa0oB. [TOCKONBKY STH IBWKEHHUS MPOHUCXOMST TOJ JEHCTBHEM CHII,
paBHBIX Hymro http://sciteclibrary.ru/rus/catalog/pages/8444.html .

BogBce He pacxoayIomuX Mpu 3TOM SHEPTHUIO.

Uraxk, 1-it 3akoH HploTOHA, SBISIFOMIMIICS YaCTHBIM CIIy4aeM 2-TO 3aKOHa, HeceT B cebe
CYIIECTBEHHO HOBYIO HH(POPMAIIHIO O TOM, UTO 17000€ paBHOMEPHOe 08UdICeHUE 8 00WeM clyyae
saensiemcsi Kpyzoevim. Ha Hero MoxeT OBITh HAOKEHO TaKKe M KoyiebaTeNbHOE IBUKCHHE,
MPUJIAIOIIET0 KPYTOBOMY JBHKEHUIO SKCIIEHTPUCHUTET.
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[Ipu >TOM 00a BUAA IBIKCHHS TOXE JAIOT HYJIEBOH PAacXoj] SHEPTHH 3a TOJHBIN MUK
kosiebanus http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1490282296 .

dusnveckoe onpeaejieHue CHJIbl U MaCChbl

[TocMoTpuM Temeph, Kak MOSBIISIIOTCS MMOHATHUS CUJIBI U MACChl U3 YEThIPEX HbIOTOHOBCKHUX
3aKOHOB. B 001m1eM, yke MOHSATHO, YTO, IO KpallHelW Mepe, OJMH U3 3TUX 3aKOHOB, & UMEHHO —
1-i, 1)1 MOHATHS CUJIBI SIBJISIETCS] IPOCTO JIMIIIHUM KaK YacTHBIM ciiydaid 2-TO 3aKOHa.

Paccmotpum tenepr 2-i u 3-i1 3aKoHBI B3auMozecTBus Ten 1 1 2 1o 3akoHy BecemupHoro
mpms;

TaroTeHus. B atom cniywae f; =mya, u f, =mya,, fi=—f, u f=y , rae cuna f

TZ
MOJKET OBITh KaK f; , TaK M [, , IOCKOJIBKY MO 3-My 3aKOHY OHH PaBHBI I10 BEJIMYHUHE.

B 3akone BceMupHOro TSroTeHHsT WMEETCS OMOJIHHUTENBHO eme W KodhdumueHt
MIPOMOPLIMOHAIIBHOCTH Y , HA3bIBAE€MbIH epasumayuoHHou nocmosnHou (Tpeueckoe Yy 3TO
nepBass OykBa B ciioBe ypaBuTauusi). OH TOSBISIETCS BCIEACTBUE NPOU360IbHOCMU BBIOOpA
€IMHUIIBI MACChl H HE UMEET COOCTBEHHOTO (PU3HUYECKOTO CMEBICIIA.

B cucreme emunui, npemioxeHHord B.ToMcoHOM, 3TOT k03D PHUIMEHT Y NpUHUMACTCS
paBubiM ¥ = 1. [Ipu 5TOM BBIOOp €IUHUIIBI MAcChl y>K€ HE MOXKET OBITh IMPOM3BOJIEH, a CaM
3akoH BceMupHOro TAroteHus mpuodpeTaeT npocrermuii Bua:  f = %
mimsy

T'2

Otkyna cnenyer f = f; = myaq = WIH M, = A, ¥ COOTBETCTBEHHO f = f, =

mqm;
r2

Otcrona u mojtydaeM ghusuueckoe onpedeieHue 00EUX Macc — My U m, .

Macca my mena 1 pasna npouzgedenuio yckopenus Q, , npuobpemaemoco meiom 2, Ha
K6aopam paccmosivus v MexHcoy meiamu.

Macca m, mena 2 pasna npouzgedenuio yckopeHus A, npuobpemaemoco meiom 1, Ha
K6aopam paccmosivus v MexHcoy meiamu.

mya, = Win my, = a,r>.

A TaKKe M okonuamenvHoe husuieckoe onpeoenenue CUIbI f B3aUMOICHCTBHSL.

IIpu B3aumopneiictBuu Ten 1 u 2 cuna f 63aumodeiicmeus pasHa npou3eedenuio
YcKopenusi  Qq , npuobpemaemozo menom 1, Ha yckopeHue Q, , npuobpemaemoe menom 2,
u Ha Kkeaopam paccmosinus r medxncoy menamu: f = a,a,r?
http://sciteclibrary.ru/rus/catalog/pages/8715.html .

[Tpuyem o0a 3TH yCKOpeHHS A , A, , UBMEPSIIOTCA B ONPEACICHHON cucmeme omcyema,

UMeHyeMo# unepyuanvrou cucmemou omciema CO, KOTOPYIO TOXE HEOOXOIUMO (PU3HUECKH
OTIpECTUTh.

Du3nyeckue WTICTPALUH

BoT kak m300paxaercst Takoe B3aMMO/ICHCTBHE 10 3aKOHY BCeMUpPHOTO TATOTEHHS BO BCEX
yueOHUKax (PU3MKH, 3aKIIaIbIBAIOIIUX OCHOBY (PU3NYECKOTO MUPOBO33PEHHMS, PUC. 2.

e
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Puc. 2. CtangapTHas WITIOCTpays B3aUMOICHCTBUS MO 3aKOHY BCeMHUpPHOTo TArOTEHUS.


http://sciteclibrary.ru/rus/catalog/pages/8715.html

Uto MOXKHO cKa3aTh 00 3ToM pucyHke? — B Hem, npsiMmo roBopsi, HeBepHo BCE.

Bo-niepBbix, cuibl E) u F; BOBCE HE SBISIOTCS BEKTOPAaMH, a HA00OPOT — cKallipaMu
F, u F, .IlockonbKy 00a yCKOpEeHUsI a4 U A, BCErja HalpaBJICHbl NPOMUBONOIONCHO U UX
MPOU3BEICHUE A41a, , COAepKalieecs B (GOpMyIie CHIIbL, BCETA SIBIACTCS OMpUyamenbHuim, 9TO
HE J1aeT HUKAKOTo (PU3MYECKOTO CMbICIA.

[Toatomy cuiia B3aumoneiicteus F - Bcero OJIHA, nuib ycioBHO OTHOCHMAs MO 2-My
3akoHy HproToHa TO K ogHOMY Teny 1 B Buzme F; , To k apyromy teny 2 B Buae F, , Torna kax
Ha CcaMOM JieJie OHa OTHOCHTCA OJHOBPEMEHHO K o0OouMm H3TUM Tenam 1 u 2
http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1517638255 .

BO-BTOpHX, MacCCbl Mq U M, BOBCC HC ABJAIOTCA CKaIApaMH, a HaO60pOT — BCKTOpaMu

— — v — —
m; u m,. IlOoCKONBKY OTpENCNAIOTCS BEKTOPaMH YCKOpEHUWH a,, a,. IIlpudem BekTop
Macchl 1M, Tena 1 Mo ompeaeneHuIo M, = A, OTHOCUTCA K Tely 2, a BOBCE He K Teny 1, a
BEKTOp MacChl 1M, Tejia 2 10 ONpele]eHuI0 M, = (4,72 OTHOCHTCA K Tely 1, a BOBCe HE K
— —
teny 2. To ecTb BeKTOp My npuraonexcam Teny 2 , a BEKTOp m, — teny 1.
Kaxk sTo mokazano Ha Puc. 3.

Puc. 3. [IpaBuiibHas WiutOCTpaIys B3aUMOIEHCTBUS 10 3aKOHY BCeMUpHOro TATOTeHUS.

B-tperbux, m 3TO TaBHOE, 37€Ch COBEPIIEHHO HE TOKa3aHa WA XOTS OBl CIOBECHO
omnpeJeNeHa cucmema omcuema, B KOTOPOH BBIOJIHSAIOTCS M3MEPEHHUS BEKTOPOB YCKOPEHHHN Ay
U G, ¥ COOTBETCTBEHHO BEKTOPOB MacC ™M, MW M, . IMeHyeMas unepyuanvhot cucmemotl
omcuema (VMICO), oHa B KaXIOM KOHKPETHOM ClIydae SIBISIETCS eouHcmeeHHou. Bompeku
YTBEPKACHUIO YU4EOHUKOB (PU3HKH, OyATO OBl €0 MOXET ObITh J1100as Apyras, ABMXKYIIAsCS
OTHOCHUTEIILHO TIEPBOM 0€3 YCKOPEHHUSI.

Omnpeneaenne UCO

A Kak OHa pacmoJioKeHa OTHOCHTEIBHO B3auMoAeHCTByrOmMX Ten 1 u 2?7 — B obmem
ciyqae UCO we ces3ana HUA ¢ OTHUM W3 B3aUMOJCHCTBYIOIIUX OOBEKTOB 1, 2 M ee HyJeBOe

nonoxkenne S; =0, S, =0, pacnomaraercs mexncdy Humu. TO €CTb 6 OMKpPbIMOM
npocmparcmee puc. 4.


http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1517638255
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Puc. 4. [Tonoxxenne UCO OTHOCUTENIBHO B3aMMOACHCTBYIOMMX TeJ 1 1 2.

Camu B3amMmojeicTByromue OOBEKTH | M 2 pacronaraloTcsi 1o pasHvle CMOPOHbL OT
ee HyJeBoro nojoxenus S = 0 Ha koopauHatax —S; U +S,, TO €CTh UMEIOT Pa3HbIC 3HAKU

S1_my
Y 3Ha4YeHUsI S; U S, , YIOBJIETBOPSIOLUIME COOTHOMIEHUSIM S + S, =7 1 5 =
2 1
m m
Orkyma S;=——7 u S, =———
mi+ms, mi+m,

W Tonmpko JMIIB B YaCTHOM Cilydae, KOTJAa, Hampumep, oObekT | mmeeT maccy mg,
COIIOCTAaBUMYIO C MacCOi 4elloBeKa (Ha3bIBAGMBIH NpOOHbLIM menom, HE U3MECHSIOIUM Maccy
m,), a 00beKT 2 uMeeT maccy m, 3emnu (cucrema lltonemes) mnm korma o0BeKT 1 mmeer

Maccy my 3emnu, a obbekr 2 — maccy m, Connua (cucrema Komepuuka) , To TOrAa
51 my 52 mq ap o

—=—= >0 wm —=-—=—-0.To ectb yckopeHue a, Tena 2 OOIbIIOI Macchl My,
S My S1 mz  ag

BBI3BIBAEMOE TEJIOM | Masoi maccsl M, , crpeMurcs K Hymo. [Ipu atom MCO ycnoBHO cunTtaror
CBSI3aHHOM ¢ TeyoM 2 6Oe3 yyema epawenus tena 2 B 3toil UCO, peanbHO HAOIIOJaEMOTO BO
BCeX KocMUUecKux obbekTax http://sciteclibrary.ru/rus/catalog/pages/11992.html .

NmenHo nostoMy gusuueckoe nonumanue, napaemoe Puc. 2, npakTuyecKu Hynegoe.

U c sToit «6a3oit» 3aTeM NPUCTYNAIOT K JalbHEHIIEMy MOCTPOEHHIO JTH00bIX Teopuil. Yem
U OOBSCHSETCS OecKoHeuHblli mynuk COBPEMEHHOHN Teoperndeckoi ¢u3uku. «Pa3BuBaeMoii»
JIMILB B HAIIPABJICHUU JAJbHEHILEro ee YCIOKHEHHs 1o (JiaroM ouepeaHoil 6e3ymHol TEOPHH.
Torma xak Ha camoM jene cileAyeT MJITH MO JIMHUU TOCJIEI0BaTeIbHOTO UCHPAGNIeHUs YXKE
JIOTIYILIEHHOTO HEBEPHOTO ITOHUMaHMUSI.

3akjao4yeHue

Nrak, xapakTepucTuka B3auMOJCIHCTBHUSA, BEIPAKAEMOTO YembipbMsa 3akoHaMu HploToHa |
CBOAMTCS BCEro JHUIIbL K JBYM HE3aBUCHUMBIM BEIHMYMHAM — IIOCTOSIHHOM BEJIHYMHE M ,
Ha3bIBAEMON Maccoii Tela W BhIpakaeMoil (opmysnoil m = ar?, rae a — yCKOpEHHE,
BBI3HIBAEMOE JAHHBIM TEJIOM, T — paccTOsHME A0 Hero ( B BEKTOpHOH (opme M = dr?), u
HEMOCTOSHHOW BEJIMYWHE f, HA3BIBAEMOU CUIOU 63auMO0elicmeus M BhIpaKaeMoi (opMYyITon
f =aja,r?® e a;, a, — ycKopeHus, mpuodpeTaeMble TedaMu 1,2, a T — pacCTOSHUE MEXKTY
HUMH.

Omu 0ee opmynvr — M = dr? u f = a,a,r? nornocmwio evipasicaiom éce codepicanue
KAAccu4eckoll (ousuKu, Hazvl8aemol maKice HblOMOHOBCKOU MEXAHUKOLI.

JleiicTBUTENBHO, TIpU B3auMojekicTBuu Ten 1, 2 Macca Tena 1 cocraiser my = a,r?,
Macca Tejla 2 COOTBETCTBEHHO COCTABIseT M, = T2, CHJIa B3aUMOJAEHCTBUA [ = a,d,T2 =
a,my; = a,m,.

B npuBbIUHBIX 0003HAUYCHUAX f; = amy, fo, =a,m,, f1=/f,.

m; my

o m m
C apyroit cToponbl @y =, a;=— u f= a,a,r? = (r—;)'(r—;)'rz =

mym;
rz '

W ™Mbl BO3BpamiaeMcs K NpPUBBIYHOM, Yy3HaBaeModM  (opMe  BCeX  UETBIpEX
HBIOTOHOBCKUX 3aKOHOB.



CyIlHOCTh KOTOPBIX, KaK YK€ CKa3aHo, BbIpaxaercs Bcero juib JIBYMS ykazanHbIMU
BhIIIE (popMyTIamH.
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C dero naunHaetcsi pusuka...(Where physics starts...)
Anexkcanap Meanosuu Comcukos (Alexander Ivanovich Somsikov)

Abstract
The classical physics is described by three laws of Newton and the law of Universal
gravitation. It is shown that this description can be executed by only two laws — the

second law of Newton and the law of Universal gravitation. Physical definition of weight,
force and an inertial reference system is given. The translation of article from Russian
into English is enclosed.

AHHOTaLUS

Knaccuueckas ¢usuka ommceiBaeTcsi Tpems 3akoHamu Hprorona u  3akoHoM Bcemupnoro
tarorenus. [lokazano, 4ro 3TO omucaHue MOXKET ObITh BBIOJIHEHO BCEro IBYMS 3aKOHAMU —
BTOpPBIM 3akOHOM HprooToHa u 3akoHOM Bcemuproro tsrortenus. [laHo d¢usnyeckoe
ONpeJIeJICHUE MacChl, CUJIbl U MHEPLUUOHHON cHCTeMbl oTcuera. [IpuioxeH mepeBoj CTaTbu C
PYCCKOIO SI3bIKa HAa aHTJIMMCKHA.

Introduction

Classical physics, also called Newtonian mechanics, is represented by only four laws, the
first, the second and the third laws of Newton and the law of universal gravitation.

They represent not only the laws themselves, but also the physical meaning of quantities
used — the force and the mass.

This paper shows that there are, in fact, only TWO laws of classical physics; moreover,
both physically define the force and the mass.

Extracting these definitions from the laws themselves provides the real understanding of
the meaning of both these laws and all the classical physics.

Newton's first law as a special case in the second law

Newton's second law is a preliminary definition of the force if there is a notion of the
mass m, a definition of which has yet to be found: f=ma, where a is the acceleration: force f
equals multiplication of the body mass m by its acceleration a.

When finding the physical definition of the mass m, the final physical definition of the
force f will also be found.

Newton's first law f=0 is also included in this second law, being its special case if a=0,
corresponding VV=const, where V is the velocity of the object.

This law was first formulated by Galileo, who considered the rolling of the ball from an
inclined plane (with a positive angle + «) and its rolling on it with the same value, but already
with a negative angle - «.

In the first case, the motion was accelerated, with the positive acceleration + a, and in the
second one - decelerated, with the negative "acceleration” - a (deceleration).

There it follows that at an angle of an inclination o< = 0, the acceleration a should be
equal to zero a = 0, i.e. the velocity V should be constant V=const in the unlimited interval of
time t and space S, corresponding the ratio 0 <t <oo, 0 <S < oo, where S is the distance covered.

This result, however, is no longer experimental (an experiment on an infinite period of
time t — oo is not possible), but purely logical: if the motion is accelerated at a positive
inclination angle + «, and the motion is decelerated at a negative inclination - o, then
consequently the motion must be neither accelerated nor decelerated, i.e. uniform, at a zero
inclination «<=0.

This logical conclusion is impeccable even though in fact the Galilean motion is not
infinite, but still slightly decelerated. It is explained by the slight negative acceleration -Aa
(deceleration) caused by some resistance force -Af called friction resistance.
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Here comes the sudden consequence that VV=const is not only in quantity, but also in
direction, i.e. that the uniform motion is also the linear one.

This does not come out of nowhere, because a circular, i.e. not linear motion can also be
uniform. Where does the linearity requirement in Newton's first law come from?

Let's take a more detailed look at the scheme of Galileo's experiment. It assumes that the
active force f is also zero f=o0 when accelerating a=o. It is expressed by the phrase "in the
absence of active force f...".

However, in Galileo's physical experiment itself, the active force f is equal to gravity or
body weight P — f=P. In fact, there are even two such forces, called action f and reaction - f. The
second force - f that opposes body weight P arises from the impenetrability of the material
surface that prevents it from being crossed by the body. Both forces cause vertical accelerations
of +g and -g, where g is the gravitational acceleration, equal in magnitude and opposite in
direction. As a result, the total acceleration G is zero G = +g + (-g) = 0: and therefore, the total
force F is also zero F = P-P = 0.

In Galileo's experiment itself, this condition is precisely fulfilled. In this case, a third
deceleration force fq is added, which opposes the motion and is caused by friction resistance due
to the contact of the body with the surface. It can only be removed by eliminating the contact,
but in this case the opposing to gravity P force —f disappears immediately.

There is another way to form an opposing force —f - without the contact but just by
selecting the right velocity V. Everyone knows now that when the velocity reaches 8 km / s the
body becomes weightless and may no longer contact the ground surface. What makes an
opposing force —f possible in this case? It is centrifugal acceleration —g, determined by the
formula —g =V2/R, where V is the linear velocity, R is the radius of Earth. The fact is that this
motion, which only seems linear, is actually circular, although with a very large radius R,
producing this centrifugal acceleration —g - which opposes centripetal acceleration +g, caused
by gravity P.

The extrapolation of the Galileo’s result to an infinitely large linear distance S — o is
unacceptable for the following reason. Acceleration +g is a vector directed strictly to the
geometric center of Earth, which is the gravitation center.

At a large distance from the place of the Galileo’s experiment itself, the acceleration
vector g changes not only in magnitude but also in direction, turning towards the receding
center of Earth. It forms two mutually perpendicular projections - perpendicular to the linear
motion and the one decelerating it. The perpendicular projection is still compensated by a flat
material surface, while the decelerating one remains uncompensated. As a result, an infinite
linear motion S — oo becomes impossible.

Even if the friction is completely eliminated (Fig.1).

gl

SE
S»

+g1 9-g

Fig.1. The Galileo's result at a great distance S.
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Therefore, the Galileo's conclusion is logically flawless only in the field of the Galileo's
experiment itself, and its extrapolation over long distances S is already an unacceptable logical
error. This, however, does not mean that an infinite motion S — oo itself is impossible. On the
contrary, it is possible and happens, but only if the initial conditions of the experiment are
maintained. It is possible in one single case - when the circular motion is relative to the centre of
gravity.

Thus, the strict logical conclusion, directly arising from Galileo's experiment, is that with
a force f equal to zero f=0, the motion is uniform on an infinite period of time ¢+ — oo and space
S — oo, not linear » — oo but circular 0 < r < oo, where r is the radius of motion.

Linear motion at » — oo is possible in one single case - at infinite distance of r from the
centre of gravitation, at which the force f=P itself under the law of universal gravitation also
goes to zero, because f ~ 1/r%. Therefore, practically uniform linear motion is not observed
anywhere and never at any observation scale. At a distance from the Earth, which makes its
gravity f=P negligible, the gravity of the Sun is still active, and a circular motion already exists
in relation to it. At a corresponding distance from the Sun, making its gravity negligibly small, a
circular motion is now relative to the centre of the Galaxy. The same goes for zooming out.
Inside atoms there are also planetary motions of electrons and in this case, they are closed, not
linear. It explains the stability of planetary motions from atomic to cosmic scales. Since these
motions are driven by forces equal to zero http://sciteclibrary.ru/rus/catalog/pages/8444.html
and not consuming any energy at all.

So, Newton's first law, which is a special case in the second law, carries a significantly
new information that any uniform motion is circular in general. An oscillating motion can also
be added to it, giving an eccentricity to the circular motion.

Both types of motion also give zero energy consumption per complete oscillation cycle
http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1490282296 .

Physical definition of the force and the mass

Now let us have a look at how the notions of the force and the mass appear from four
Newton's laws. In general, it is already clear that at least one of these laws, namely - the first, for
the notion of force is simply excessive as a special case in the second law.

Let us now consider the second and third laws of interaction of bodies 1 and 2 according
to the law of universal gravitation. In this case f;=mya; and f,=maa,, fi=-f, and f= ymama/r’,
where the force f may be as f; as f, since they are equal according to the third law.

The law of universal gravitation also has an additional proportionality coefficient y called
the gravitational constant y (Greek y is the first letter in the word gravity (yravity). It appears as
a result of arbitrary choice of a unit of mass and has no own physical sense.

In the system of units proposed by W. Thomson, this coefficient y is assumed to be equal
y=1. In this case, the choice of a unit of mass can no longer be arbitrary, and the law of universal
gravitation itself looks very simple: f= mimy/r®.

From where follows f=f;=mja; - m;m,/r® or my=ayr? and therefore f=f,=mja, = Mymy/r?
or my=a,r’.

This is where we get the physical definition of both masses m; and my,

Body 1 mass m; is equal to multiplying the acceleration a, acquired by body 2 by the
square of the distance r between the bodies.

Body 2 mass m; is equal to multiplying the acceleration a; acquired by body 1 by the
square of the distance r between the bodies.

We also get the final physical definition of the interaction force f.

When bodies 1 and 2 interact, the interaction force f is equal to multiplying the
acceleration a; , acquired by body 1, by the acceleration a, , acquired by body 2, and by the
square of the distance r between the bodies f=ay~apr?
http://sciteclibrary.ru/rus/catalog/pages/8715.html.



http://sciteclibrary.ru/rus/catalog/pages/8444.html
http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1490282296
http://sciteclibrary.ru/rus/catalog/pages/8715.html

11

Both accelerations are measured in a specific frame of reference called the inertial frame
of reference (IFR), which is also required to be physically defined.

Physical illustrations

You can see below how such interaction under the law of universal gravitation is
depicted in all physics textbooks that lay the foundation for the physical outlook, Fig. 2.

Fig. 2. A typical illustration of the interaction under the law of universal gravitation.

What can we say about this figure? To be honest, almost EVERYTHING is not correct
there.

Firstly, forces F1 and F, are not vectors, but on the contrary, they are scalars F; and Fo.
Since both accelerations a; and a; are always directed in the opposite direction, and their product
a; ap, included in the formula of the force, is always negative, it does not make any physical
meaning.

Therefore, the force of interaction F is only ONE, conditionally related by Newton's
second law either to one body 1 in the form of Fy, or to the other body 2 in the form of F,, while
in fact it refers to both these bodies 1 and 2  simultaneously
http://sciteclibrary.ru/cgibin/public/YaBB.pl?num=1517638255 .

Secondly, masses m; and m; are not scalars, but on the contrary, they are vectors #1; and
m,, as they are defined by acceleration vectors d; d, Moreover, the body 1 mass vector i
according to definition 7,=d.r? refers to body 2, but not to body 1, and the body 2 mass vector
m, according to definition im,=d.r? refers to body 1, but not to body 2. That means that the
vector m; is referred to body 2, and the vector m, is referred to body 1. It is shown in Fig.3.

2
1

|
|
| - T - -

Fig. 3. A correct illustration of the interaction under the law of universal gravitation.

Thirdly, and most significantly, the frame of reference in which the measurements of
acceleration vectors d; and d, and consequently mass vectors 71; and 71, are made is not shown
at all or at least verbally defined. Named the inertial frame of reference (IFR), it is the only one
in each case. It is opposed to physics textbook, where it could be any other one moving relative
to the first one without acceleration.

The definition of the inertial frame of reference

How is it located in relation to interacting bodies 1 and 2? In the general case the inertial
frame of reference is not connected to any of the interacting bodies 1, 2 and its zero position
S1=0, S; = 0 is located between them, that is, in the open space (Fig. 4).


http://sciteclibrary.ru/cgibin/public/YaBB.pl?num=1517638255
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Fig. 4. The position of IRF in relation to interacting bodies 1 and 2.

Interacting bodies 1 and 2 themselves are located on different sides of its zero position
S=0 on the coordinates —S; and +S; and, i.e. have different symbols and values S; and S, and
satisfy the ratios S;+S,=r and S;/S,=m,/m;.

Consequently, we have S;=r * my/(m1+my and So=r * my/(m3+my)

And only in a particular case, for example, when m;>>m;, when the body 1 has a mass m;
comparable to the mass of a human being (called a trial body that does not change the mass my),
and body 2 has the mass m, of Earth (the Ptolemaic system), or when body 1 has the mass m; of
Earth and the body 2 has the mass m, of the Sun (the Copernican system), then either
S1/S;=my/my — oo or Sp/S;=my/m,= ax/a; — 0. That means, the acceleration a; of the body 2 of a
large mass m,, caused by the body 1 of a small mass m; tends to zero. In this case, IFR is
conditionally considered to be associated with body 2 without taking into account body 2
rotation in this IFR, which is actually observed in all space objects
http://sciteclibrary.ru/rus/catalog/pages/11992.html .

Therefore, the physical awareness given in Fig. 2 is almost none. With this "base", they
then proceed to further development of any theories. This explains the endless dead-end of
modern theoretical physics, "developed" only in the direction of its further complication beneath
another crazy theory. Whereas, in fact, one should follow the line of successive correction of the
misunderstanding done.

Conclusion

So, the characteristic of the interaction expressed by Newton's four laws is summarized in
only two independent quantities - a constant quantity called the body mass m and expressed by
the formula m=ar?, where a is the acceleration caused by the given body, r is the distance to it
(in a vector form m=dr?), and a non-constant quantity f, called the interaction force and
expressed by the formula f= a; a, r?, where ay, a,, are the accelerations acquired by the bodies 1,
2, and r is the distance between them.

These two formulas m=a’r? and f= a; a, r* fully express all the content of classical
physics, also called Newtonian mechanics.

Indeed, in the interaction of bodies 1, 2 body mass 1 is m;=a,r*, body mass 2 is my=a;r?,
the interaction force is f= a, a, r’= a; my=a, m,,

It is typically demonstrated as f;=a;m;, f,=a,m,, f;=f,.

From the other hand, a;=my/r?, a; = my/r?, and f= a; a; r’= (My/r®) * (my/r®) *r* =
myma/r2.

And we are back to the familiar, recognizable form of all four Newton's laws, which
meaning, as already mentioned, is expressed by only TWO formulas mentioned above.
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