ComcukoB Anekcanp MBanoBuY

C 4yero HaunHaeTcs (l)I/I3I/IKa...

Summary

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.

AHHOTAINS

Knaccuueckas ¢usuxa onucvieaemca mpemsa 3axkonamu Hviomona u  3axoHom
Bcemupnozo macomenus. I[loxazano, ymo 3mo onucanue modicem 6bimv bINOIHEHO 8CE20
08YMs  3aKOHAMU — 6MOpbIM  3akoHoM  Hviomona u  3axomom BcemupHnozo
mseomenus. /lano ¢uszuueckoe onpeoenenue MAccvl, CUlbl U UHEPYUOHHOU CUCHeMbl
omcuema. llpunoowcen nepegoo cmamovi ¢ pyccKo20 A3bIKA HA AHTUNUCKU.

BBenenue

Krnaccudeckast ¢u3nka, Ha3piBaeMas TaKKe HBIOTOHOBCKON MEXaHWKOH, MpEACcTaBlieHA
BCEro 4eThlpbMs 3akoHamMu — 1-M, 2-m u 3-m 3akoHamu HbroToHa M 3akoHOM Bceemuphoro
TATOTEHUS.

Nvm  xe BBIPpAXKAIOTCA HCE TOJBKO CaMM O3TH 3aKOHbl, HO H (1)H3H‘I€CKHI>1 CMBICJI
HCIIOJIB3YCMbBIX BCJIIMYUH — CUJIbL 1 MACCHL.

B nacrosmeit pabore nmoka3aHo, YTO 3aKOHOB KJIaCCHYECKOH (PU3UKU Ha CaMOM JIeJie BCETo
muib JIBA, nmpudeM o0a OHM SIBIISIIOTCS OJHOBPEMEHHO (PU3MUECKUMHU OTPEAETICHUSIMU CUIIbI U
MAacCCBI.

Beinenenne 3Tux ompenesnieHui W3 COCTaBa CaMHMX 3aKOHOB JIa€T HACTOAIIEe NOHMMAaHUE
KaK CMbICJIa 3THUX 3aKOHOB, TaK M BOOOIIE BCEH KJIacCUUECKON (DU3HKHU.

IHepBblii 3ak0H HbH0TOHA KAK YACTHBIH CJIy4Yall BTOPOro

Bropoii 3axkon HrloToHa sBNSiETCS npedsapumenvHuiM onpedeienuem cuiavl f TpH
HAINYUU TIOHATHS Maccel M, ONpeeseHre KOTOpoi ele HeoOXoauMo HaWTu: f = ma , rae a
€CTh YCKOPEHHUE JABIKEHUS, — cuia [ pasHa npouzeedeHuro Maccbl M mena Ha e20 YCKOpeHuUe
a.

[Ipu oTBICKaHUM (UIUUECKOTO OIpeneseHHs] Macchl m OyJdeT Takke IMONy4eHO U
OKOHYAaTeNbHOE (PU3MUecKoe ONpeesieHIe CUITbl | .

IlepBeiit 3akoH Hetorona f = 0 TakXke OXBaThIBAETCS 3TUM 2-M 3aKOHOM, SIBJISISICH €r0O
yacTHBIM ciydaeM Ipu a = 0, cootBercTByrommmM V' = const,rae V — CKOpOCTh JBUKEHUS.

BriepBbie 3TOT 3aKkoH ObUT chopmynupoBaH ["ammieem, paccMaTpuBaBIIMM CKaThIBAaHUE
[IapHKa ¢ HAKJIOHHOM TIOCKOCTH (C MOJOKHUTENbHBIM YIJIOM HakjIoOHa -+o ) U BKaTbIBaHHE Ha
Hee MPU TOM K€ CaMOM 3HAYEHHUH, HO YK€ OTPULIATENIbHOTO yriia —X .

B nepBom ciyyae 1BUKEHHE ObUIO YCKOPEHHBIM, C MOJOXKHUTEIbHBIM YCKOPEHHEM +a , a
BO BTOPOM — 3aMEIJICHHBIM, C OTPULIATEIbHBIM «YCKOPEHHEM» —a .

Otcrona cnenyeT, 4To NMpH yriie HakJloHa K= 0 , yCKOpeHHue a AOJKHO ObITh paBHO HYIIO
a=0, TO ecTh CKOpOCTh HBIKEHUs V JomkHa OBITh TOCTOSIHHOW V = const B



HEOTPAHMYCHHOM IPOMEXYTKE BpEeMEHH ¢ H TPOCTPAaHCTBA S ,  YIOBJICTBOPSIOIIMM
cootHomeHus M 0 <t < oo, 0 < S < oo, rae S — BeIWYMHA IPOMJIEHHOTO MTYTH.

OTOT pe3yibTaT, OAHAKO, YK€ HE JIKCHEpUMEHMANbHbI  (SKCIIEPUMEHT  Ha
OECKOHEYHOM MPOMEXYTKE BPEMEHU ¢ — 00 HegO3MOJICeH), a YUCTO JIOTUYECKHUI: eciu Mpu
MOJIOKUTEIBHOM YIJIE HAKIIOHA +X JIBUYKEHHE SIBIAECTCS YCKOPEHHBIM, a IPH OTPULIATEIIBHOM
—& — 3aMeJIEHHBIM, TO, C1€008ameNbHO, TIPU HYJIEBOM yIiie HakiioHa o= 0 IBHIKEHHE JI0KHO
OBbITh 1 HE YCKOPEHHBIM, U HE 3aMEIJICHHBIM, T.€. PABHOMEPHBIM.

Takoil JTIOTUYECKUU BBIBOJ SIBISCTCS Oe3VKOpU3HEeHHbIM Jake HECMOTpS Ha TO, YTO B
pPEIbHOCTH TaJWJIeeBCKOE JBI)KEHHE He SBJIseTcss OECKOHEYHBIM, a BCE K€ Clerka
3aMEJICHHBIM.

Uro  OOBSACHSIOT  HAIMYUEM  HEOONBIIOT0  OTPULIATENBHOTO YyCKOpeHus —Aa ,
BBI3BIBAEMOT'0 HEKOTOPOH CHIION conpoTuBieHus —Af, Ha3bIBAEMOU conpomusnenuem mpeHus.

3,[[60]: HCOXHNAAHHOCTBIO ABJIICTCA ,I[O68.BJ'ICHI/IC TOro, 4tTo V = const He TOIBKO IIO
BCIIMYHUHC, HO W 1o HanpaeienHuro, T.C. UYTO PABHOMCPHOC ABHMIKCHHUC ABJISICTCA CHIC H
npﬂmwluneﬁnbm.

9T0 YK€ HUOTKY/Ja HC BBITCKACT, T.K. PABHOMCPHBIM MOXKET OBITH TaKXKE U Kpyrosoe, T.C.
He npﬂmoﬂuueﬁnoe JABHMIKCHUC. OTKy,Z[a K€ BO3HHUKACT Tpe6OBaHI/Ie HUMCHHO HpHMOHHHCﬁHOCTH
B 1-M 3akone HerotoHa?

PaccmoTpum nosnpobHee cxemy skcniepuMenTa [anunes. B Hell npennonaraercs, 4To mnpu
yckopenuun a = 0 geiictByromas cuina f Taioke paBHa Hywo f = 0. Yto u dopmynupyercs
BBIPQKEHUEM: «B OTCYTCTBHE JACUCTBYIOLICH CHIIBI f ...»

Opnnako, B caMoM (pU3NYECKOM dKCrepuMenTe [ anumes, 1eicTByromas cuia f uMeercs,
OHa paBHA CWJIE TSHKECTH WM ke Becy P Tenma f = P. @akTHuYeCKH TaKUX CHJI JIaXKe [BE,
Ha3bIBAEMBIX JICHCTBHEM [ W MPOTUBOJIEHCTBHEM — f .

Bropas cunma —f , mpotuBomeicTByromass Becy P Tena, BO3HHKAeT  BCIEICTBUE
HenpoHuyaemocmy  MaTepUAIbHOW TOBEPXHOCTH, MPEMSATCTBYIONIEH €€ IepeceueHHIO TEIOM.

O06e cuibl cO31a0T BEPTUKAJIbHBIE YCKOPEHUS +g U —¢g , Tlle g — YCKOpeHue CBOOOAHOIO
Na/IeHUs Tela, paBHbIE 110 BEJIMYMHE U MPOTHBOIIOJIOXKHBIE 110 HaNpaBieHUI0. BeneacTue yero
cymMMapHoe yckopeHue G paBHO HymO: G = +g + (—g) = 0 u COOTBETCTBEHHO CyMMapHast
cuna F rtaxxke paBHa Hymto: F =P — P = 0.

B camom »skcnepumente [ammnes Takoe yciloBHE B TOYHOCTH BblmonHsercs. Ilpu
3TOM J100aBJIsIeTCs ellle OJ[HA, TPEThs M0 CYETy TOPMO3sIlasi Cuia f. , IPOTUBOAEHCTBYIOLIAS
JBIDKEHUIO U  BbI3bIBa€Masi CONPOTUBJICHHWEM TpPEHUs, BCIEJACTBUE KacaHUs Tela ¢
MOBEPXHOCTHI0. YOpaTh ee MOXHO TOJNBKO MyTEM yCTpaHEHHEM KacaHWs, HO B 3TOM Cilydae
Cpasy e MCUYe3aeT M CHJIa IIPOTHBOJICHCTBUS —f CcHIle Tshkectu  P.

Ecte m mpyroii crmoco® cosmaHusi CHIIBI MPOTHBOACHUCTBUS — f , TIPUYEM B OTCYTCTBHE
KacaHUsl — IOCPEICTBOM IMPABMIIBHOTO BBIOOpa ckopoctu V nBmxkeHus. Bcem Ham Tenepb
M3BECTHO, YTO MPH JOCTHKEHUU CKOPOCTHU JBMKEHUS V' = 8 KM/ TeJo CTaHOBUTCSI HEBECOMBIM
U MOXeET YK€ He KacaTbcsi 0ojee 3eMHOM MOBEPXHOCTH. 3a CYET 4Yero Tenepb BO3HUKACT CUIIa

MPOTUBOACHCTBUS — f? — 3a CUeT HaNHUUs EHTPOOSIKHOTO YCKOPEHUSI —g , ONPEENIIeMOTO 0
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bopmyne —g = —% ,Tne V — nuHelHas CKOpOCTh ABMXKEHUSA, R — paguyc 3emiu.

Jeno B TOM, 4TO 3TO JBUKEHHE, TOJBKO JIMIIL KaXyIleecs MPSIMOJIUHEUHBIM, HA CAMOM
Jiene SIBISIeTCS KPYrOBBIM, XOTS M C OY€Hb OOJBIIUM  pajuycoM R , CO3JalOMKM  3TO
yenmpobedsicHoe yckopeHue —g , IPOTUBOAEUCTBYIOLIEE YEHMPOCMPEMUMENbHOM) YCKOPEHUIO
+g, BBI3BIBAEMOMY CWIOH TsKeCcTH P .

[Ipr 3TOM 3KCTpanoJUpOBaHHE TAJTHICEBCKOIO pe3yibTaTa Ha OECKOHEYHO OO0JbIIoe
NPSIMOJIMHEIHOE pacCcTOsHUE S — 00 Hedonycmumo IO CIENyIoUIed NpUUYHHE.



VYckopeHne +g SBISAETCS 6€KMOpPOM, HANPABICHHBIM CTPOIO B F€OMETPUUYECKHM LEHTP
3eMIIH, ABJISIFOLIUNCS YEeHMPOM MALOMEHUS.

Ha OonpmioM ynaneHMH OT MeCTa C€aMOro TajJWJIEEBCKOI'O SKCIIEPUMEHTAa BEKTOP
YCKOPEHUS § M3MEHSETCs He TOJABKO M0 BEIMYMHE, HO W HO  HANPAGIEHUIO.
Ilosopauusasce B cTOpOHY ynansolierocs neHTpa 3emnn. M o6pasys npu 3ToM 1Be B3aUMHO
NEPIEHIUKYJIAPHbIE NPOEKUMH — NEPIEHIUKYJISPHYIO  IPSIMOJUMHEHHOMY  JIBKEHUIO U
mopmosawyilo ero. lleprneHauKynspHas NPOEKLUs MNO-NPEKHEMY KOMIIEHCUPYETCS IIOCKON
MaTepuaibHONW MOBEPXHOCTBIO, @ TOPMO3SIIAsL 3TO JBUKEHUE OCTAECTCS HECKOMNEHCUPOBAHHOU.
BcnenctBue yero 0eckoHEUHOE MPSIMOIMHEWHOE IBHKEHUE S — 00 CTAHOBUTCS HEBO3MONCHBIM.
Jlasxe IpH [TOJIHOM YCTPAaHEHUU TpeHus puc. 1.
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Puc. 1. T'anuieeBckuii pe3ynbTaT Ha OOJIBIIIOM PACCTOSTHUI

HOSTOMY TAIUJICEBCKUN BBIBOJ SBISETCS JIOTHUYECKH 663ynp€‘lHHM JUIIb B 00JacTH
MINpOBEACHUA CaMOTO TaJIWJICCBCKOIO OJSKCICPUMCHTA, a Cro JOKCTpAloJdlusdg Ha OoJIbIIINE
PAaCCTOSAHUA ABJIACTCA YIKC HeHOHYCTHMOﬁ Jo2u4eckoli OMUOKOM. qTO, OJHaKO, HC O03HAa4YacT, 4YTO
caMo 10 cebe OeCKOHEYHOE JABMKCHUC HECBO3MOXHO. HaHPOTI/IB, OHO BO3MOXHO U IMPOUCXOOUT,
HO JIMIIb IIPpHU COXPAaHCHWHN HaYaJIbHBIX }’CJ'IOBI/II\/'I SKCIICPUMCHTA. To ecTh B OTHOM €IUMHCTBECHHOM
cJIydac — Ipy ABUKCHHUU 10 OKPYIAHCHOCMU OTHOCUTCIIbHO LCHTPA TATOTCHHS.

TakuM oOpa3oM, CTpOTUI JIOTUYECKUH BBIBOJ, MPSIMO BBITEKAIOIIMA W3 SKCIIEPUMEHTa
lanunes, rnacut: npu cuine [, paBHOM Hymo f = 0 , ABWKEHHE SBISETCS PABHOMEPHBIM Ha
0ECKOHEUHOM OTpE3Ke BpEMEHU t — 00 U MPOCTpaHCTBa S — 00 , HO HE MPSIMOJIMHEHHBIM, a
Kkpy2oeuim 0 <1 < 0o ,rne 1 —pannyc IBUKEHUS.

[IpsmonHeHOE ABMKEHHE TIPU T —> 00 BO3MOXHO B OJJHOM €JUHCTBEHHOM Cily4yae —
npu OECKOHEYHOM yJalleHUH 7T OT LEHTpa TATOTEeHUs, MPU KOTOpPOM U cama cuia f = P mo

1
3aKOHYy BCeMHpHOTO TATOTEHHS TOXKE CTPEMHTCS K HYIIO, MOCKOIBKY f ~ [TosTomy

MPAKTUYECKH PAaBHOMEPHOE MPSMOJIUHEHHOE JBUKEHUE He HaOno0aemcs Hueoe u HUK020d Hu
npu KaKkom macuimabe HabI0OeHUsl.

[Ipu yganenuu ot 3emiu, JenarolleM €€ TATOTeHHE MPEeHEeOPEKUMO MallblM, BCE elle
HeﬁCTByeT TATOTCHUEC COJ'IHI_[a 1 KpYroBo€ ABHKCHUC NMPOUCXOAHUT YKE OTHOCUTCIIBHO HETO. A
IIPU COOTBETCTBYIOIIEM yaaneHHH oT CoJHIA, AENaOUUM YXKe €ro TATOTeHHE MpeHeOpeKuMOo
MaJIbIM, IPOUCXOJUT KPYTrOBOE IBHXKEHHE TETEPh YK€ OTHOCUTENBHO LIEHTpa | aakThKY.

To >xe camoe M mNpu yMEHbUIEHHH MaciiTaba. BHyTpu aroMoB TOXe NPOUCXOMISAT
IUIAHCTAPHBIC JOBWIXKCHHUSA JJICKTPOHOB MW TOXE IIPH OTOM 3aMKHYTBIC, a BOBCC HEC
PSIMOJIMHEHHBIE. DTUM U OOBACHSACTCS YCTOMYMBOCTD IUIAHETAPHBIX JBWKEHUH OT aTOMAapHBIX
0 KOCMHUYECKMX MaciTaboB. [1OCKONBKY ATH NIBHXKEHHUS HPOUCXOAST MOJ JCHCTBHEM CHII,
paBHBIX Hymro http://sciteclibrary.ru/rus/catalog/pages/8444.html .

BogBce He pacXoayIOmUX MpU 3TOM SHEPTHUIO.
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Wrak, 1-i1 3akoH HproTOHA, SBJISIONIMIICS YaCTHBIM CllydaeM 2-TO 3aKOHAa, HECEeT B cede
CYIIECTBEHHO HOBYIO HH(POPMAIIUIO O TOM, UTO 17000€ pasHOMepHOe 08UdICeHUe 8 00WeM clyyae
saensiemcsi Kpyzoevim. Ha HEro MoxeT OBITh HAJIOKEHO TaKXKe M KoyiedaTelbHOE IBUKCHHE,
MPUIAIOLIET0 KPYTOBOMY JABUKEHUIO SKCIICHTPUCUTET.

[Tpu sToM 00a BHIA MBIKEHUS TOXKE MAIOT HYJICBOW PACXOJl YHEPTHH 33 MOJHBINA ITHKI
konebanus http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1490282296 .

du3znueckoe onpeaejeHue CHJIbl U MaCCbl

[TocMoTpuM Tenepb, Kak MOSIBASIOTCS MOHSTHUS CUJIbI U MAacCChl U3 YETHIPEX HbIOTOHOBCKUX
3aKOHOB. B 001meM, yke MOHSATHO, YTO, 10 KpallHeW Mepe, OJMH U3 3TUX 3aKOHOB, & UMEHHO —
1-ii, 1)1 MOHATHS CUIIBI SIBJISICTCS] IPOCTO JIMITHUM KaK YaCTHBIM CclTydaid 2-TO 3aKOHa.

Paccmotpum Teneprs 2-i u 3-i1 3aKoHBI B3auMozecTBus Ten 1 u 2 o 3akony BecemupHoro
mpms
2

TaroteHus. B atom cnywae f; =mqa; u f, =mya,, fi=—f, u f=vy , The cuna f

T
MOJET OBITh KaK f; , TaK M [, , IOCKOJIBKY MO 3-My 3aKOHY OHH PaBHBI 110 BEJIMYHHE.

B 3akone BcemupHOro TATOTEHHSI HMMEETCS [OMOJHUTENBHO €me U KOI(PPHUIUEHT
IPONOPLMOHAIBHOCTH Y, Ha3bIBAeMbIl epasumayuonnoi nocmoannou (Ipedeckoe Y 3TO
nepsass OykBa B ciioBe ypaBuTauusi). OH MOSBISIETCS BCIEACTBUE HPOU3BOIbHOCMU BbIOOpA
€IMHUIIBI MACCHI M HE UMEET COOCTBEHHOTO (DU3MYECKOTO CMBICIIA.

B cucreme eaunun, npemioxxenHoi B.TomcoHoM, 3T0T k03¢ (uUIMEHT Y NpUHUMAETCs
paBHbIM ¥ = 1. IIpu 3TOM BBIOOp €IMHUIIBI MacChl y’K€ HE MOXKET OBbITh IPOM3BOJIEH, a CaM
myms

3aK0H BceMMpHOro TAroTeHus mpuoOpeTaeT NpocTeiuuil Bua:  f = —
r

mm
Otkyna cnenyer f = f; = myaq = iz 2w m, = ayr? u cooTBeTCTBEHHO [ = f, =
_ mim; _ 2
myd, = 2 HIIL M4 = ApT".

Otcrona v monyyaeM ghusuueckoe onpedenerue 00eux Macc — mq 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.

A TaKKe M okonuamenvHoe ghusuieckoe onpeoeienue CUIbI f B3aUMOJICHCTBHSL.

[Mpu B3ammopneiictBum Ten | w 2 cuna f  63aumodelicmsus pasHa Npou36e0eHuio
ycKopeHus aq , npuobpemaemozo menom I, ma yckopenue Q, , npuobpemaemoe menom 2,
u Ha Keaopam paccmosHus T MedHcoy menamu. f = aja,r?
http://sciteclibrary.ru/rus/catalog/pages/8715.html .

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

UMeHyeMo# unepyuanvrou cucmemou omcuema VICO, koTopyto Toxe HeoOXoaumMo hpusmdecku
OTIPECTUTH.

DusnyecKue WIICTPALUT

Bot kak n3o0paxaercsi Takoe B3aMMOACHCTBHE 110 3aKOHY BCeMUPHOTo TATOTEHHS BO BCEX
yueOHUKax (PU3MKH, 3aKIIaIbIBAIOIIUX OCHOBY (PU3NYECKOTO MUPOBO33PEHHMS, PUC. 2.


http://sciteclibrary.ru/rus/catalog/pages/8715.html
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Puc. 2. CrangaptHas WuIocTpanys B3auMOJEHCTBUS 110 3aKOHY BCEMUPHOTO TATOTEHMUSL.

Yto MOXKHO cKa3aTh 00 3TOM pucyHke? — B Hem, nipsimo roBopsi, HeBepHo BCE.

Bo-niepBbIx, cuibl F; u F’; BOBCE HE SIBIISIIOTCS BEKTOPAMHU, @ HA00OPOT — CKaJIsIpaMu
F, u F, .IlockonbKy 00a YCKOpEHUSI G U A, BCErla HAMPaBJICHBI NPOMUBONOIONCHO T UX
MPOU3BEICHUE A41a, , COAepKalieecs B (GOpMyJIie CHIIbI, BCETA SIBIACTCS OMpUyamenbHuim, 9TO
HE JITaeT HUKAKOTO (PM3HUYECKOTO CMBICIIA.

[Toaromy cuia B3anmopeiicteua F - Bcero O/IHA, numb ycaoBHO OTHOCHMAs IO 2-My
3akoHy HproTOHa TO K onHOMY Teny 1 B Buzae F; , To K apyromy Teny 2 B Buge F, , Torna kak
Ha caMOM JieJieé OHa OTHOCHTCS OJHOBPEMEHHO K o0OouMm HTUM Temam 1 u 2
http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1517638255 .

Bo-BTOpBIX, Maccel My M1 M, BOBCE HE SBIIAIOTCS CKAIAPAMH, 2 HAOOOPOT — BEKTOPAMH

m; u M. IIOCKOJBKY ONpPENENAIOTCS BEKTOPAMU YCKOPEHHH A, a;. IlpuueM BeKTOp
—_— — -_—_ 2
Macchl m; Tena | Mo ONmpeAesieHuIo M, = A,T“ OTHOCUTCS K Ty 2, a BOBCE HE K Teny 1, a
—_— — —_ 2
BEKTOpP MacChl M, Tena 2 MO ONpeACNeHUI0 M, = A;7° OTHOCUTCS K Teny 1, a BOBCE HE K
teny 2. To ecTh BEKTOp My npuxadiedcam Temy 2 , a BEKTOp m, — Temny 1.
Kaxk sTo mokazano Ha Puc. 3.

Puc. 3. HpaBI/IJ'IBHaH HWITIOCTpalus B3aUMOJCUCTBHUSA 110 3aKOHY BCGMI/IpHOI‘O TATOTCHUA.

B-TpeTpux, m 3TO TIaBHOE, 3/1eCh COBEPIICHHO HE TOKa3aHa MM XOTs OBl CIIOBECHO
ONpeieNieHa cucmema omc4ema, B KOTOPOil BBIOIHSAIOTCS U3MEPEHHs BEKTOPOB YCKOPEHUH a;
M G, W COOTBETCTBEHHO BEKTOPOB Macc M, M M, . IMEHyeMas urepyuaibHol cucmemol
omcuema (VMICO), oHa B KaXIOM KOHKPETHOM CIIydae SIBISIETCS eouHcmeeHHou. Bompeku
YTBEP)KICHUIO YUEOHMKOB (PU3HMKH, OyATO OBl €10 MOXET OBITh Jro0as Apyras, IBHXKYIIAsCS

OTHOCHTEJBHO TIePBOii 0e3 YCKOpEeHHSI.

Omnpeneaenne UCO

A Kak OHa pacmoJio)kKeHa OTHOCHUTEIBHO B3auMoAeHCTByrOmMX Ten 1 u 2?7 — B obmem
ciiyuae UCO He céa3ana HU C OJHUM U3 B3aUMOJICHCTBYIOIIMX 0OBEKTOB 1, 2 M ee HyneBoe
nonoxkenne S; =0, S, =0, pacnomaraercs mexncdy Humu. TO €CTb 6 OMKpPbIMOM
npocmpancmee puc. 4.


http://sciteclibrary.ru/cgi-bin/public/YaBB.pl?num=1517638255
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Puc. 4. I[Tonoxenne MCO OTHOCUTENBHO B3aUMOACHCTBYIOIIUX Tea 1 1 2.

Camu B3amMmojeicTByromue O0OBEKTH | M 2 pacronaraloTcsi 1o pasHvle CMOPOHbI OT
ee HyJeBoro nojoxenuss S = 0 Ha koopauHatax —S; U +S,, TO €CTh UMEIOT Pa3HbIC 3HAKU

S1_my
Y 3Ha4YeHUsI S; U S, , yIOBJIETBOPSIOLUIME COOTHOIIEHUSIM S + S, =7 1 5 =
2 1
m m
Orkyma S;=——71 u S, =——
mi+my mi+m,

W Tonmpko JMIIB B YaCTHOM Cilydae, KOTJa, Hampumep, oObeKT | mmeeT maccy my,
COIOCTAaBUMYIO C MacCOil 4elloBeKa (Ha3bIBAGMBIH NpOOHbIM menom, HE U3MECHSIOIUM Maccy
m,), a 00beKT 2 uMeeT mMaccy m, 3emnu (cucrema lltonemes) mnu korma o0BeKT 1 mmeer

Maccy my 3emuu, a o0vekT 2 — maccy m, Comnma (cuctema Komeprmka) , TO Torma
S1 m; S> mq ap o

—=— >0 wm —=-—=—-0.To ectb yckopeHue a, Tena 2 OOJBIIOH Macchl M,
S, My S my a

BBI3BIBAEMOE TEJIOM | Manoi maccsl M, , crpeMures K Hymo. [Ipu atom MCO ycnoBHO cunTtaror
CBSI3aHHOU ¢ TenoM 2 6e3 yuema epawjenus tena 2 B 3toil UCO, peanbHO HabIr0maeMoro BO
BCcex KocMuueckux obbekTax http://sciteclibrary.ru/rus/catalog/pages/11992.html .

VimeHHO mo3TOMY usuyeckoe nonumanue, napaemMoe Puc. 2, mpakTHUECKH Hy1egoe.

U c aToit «6azoii» 3aTeM MPHUCTYMAIOT K JAIbHEHIIEMY TTOCTPOCHHIO JIFOOBIX Teopuil. Yem
U OOBSACHSCTCA OecKkoHeyHblll mynuK COBPEMEHHOM TeopeTmueckoil ¢usuku. «Pa3BuBaemoii»
JIUIIb B HAIIPABJIEHUU JAJIbHENIIETO €€ YCI0KHEHUS Mo (iaroM o4epeHon Oe3yMHOlU TEOPUH.
Torma xak Ha camMoM jene cileAyeT MIATH 10 JIMHUU TOCJIEN0BaTEIbHOTO UCHPAGNIEHUS YXKE
JIOTYILIEHHOTO HEBEPHOTO TOHUMaHHUSI.

3akjao4yeHue

Nrak, xapakTepucTuka B3auMOJCIHCTBHUSA, BRIPAKAEMOTO YembipbMsa 3akoHaMu HproToHa |
CBOAMTCS BCEro JHUIIbL K JBYM HE3aBUCHUMBIM BEIMYMHAM — IIOCTOSIHHOM BEJIHYUHE M ,
HA3BIBAEMON Maccoil Tena W BhIpakaeMoil dopMmynoii m =ar?, rae a — ycKoOpeHue,
BBI3HIBAEMOE JAHHBIM TEJIOM, T — paccTOsHME A0 Hero ( B BEKTOPHOH (opme M = dr?), u
HEMOCTOSTHHOW BEJIMYWHE f, HA3bIBAEMOU CUIOU 63auMO0elicmeus M BhIpaKaeMoi (opMYyITon
f =aja,r? e a;, a, — yckopeHus, mpuodpeTaeMble TenaMu 1,2, a T — pacCTOSHUE MEXKIY
HUMU.

Omu dse Gpopmynvr — M = dr? u f = a,a,r? normocmvio evipaxcaiom éce cooepicanue
Kl1accu4eckol u3uxu, HazvieaeMou makice HblOMOHOBCKOU MEXAHUKOLL.

JleiicTBUTENBHO, TIpU B3auMojelicTBuu Ten 1, 2 Macca Tena 1 cocraBiser my = a,r?,
Macca Tejla 2 COOTBETCTBEHHO COCTABISET M, = T2, CHjIa B3aUMOJAEHCTBUA [ = a,d,T2 =
a,my = a,m;.

B npuBbuHBIX 0003HAUCHUAX f; =amy, f,=a,m,, f1=f,.

m; my

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

mym;
rz '

N mb1  BO3BpamaeMcss K ~ NPUBBIYHOM, y3HaBaeMod  (opme Bcex  YeThIpex
HBIOTOHOBCKUX 3aKOHOB.
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Somsikov Aleksandr lvanovitsh
Where physics starts...

Summary

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.

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 V=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 + o) 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 « = 0, the acceleration a should be
equal to zero a = 0, i.e. the velocity V should be constant VV=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 + o«, 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.

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?
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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 =V?/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).
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Fig.1. The Galileo's result at a great distance S.

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
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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 — o0, 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/r2. 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,=msa,, fi=-f, and f= ymima/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= mama/r?.

From where follows f=f;=mja; - mim,/r® or my=ayr? and therefore f=f,=msa, = 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=agapr’
http://sciteclibrary.ru/rus/catalog/pages/8715.html.

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.



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
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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.

5

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 F».
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 F;, 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 m,=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

|
|
| r »

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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