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Abstract. A logical contradiction of descriptions of rotational and oscillatory
movements was revealed. A consistent description there of is proposed.

Attached is the translation of the article from Russian into English.

ITocranoBKa BOmpoca

VYrnoBele KojieOaHUs! SABISIOTCS YAaCThIO BPALLEHUS MO HE3aMKHYTOM KpYyroBoOu
Tpackropur. C  HEOOXOAMMOCTBIO OHHU  SBJISIIOTCA  HEPAaBHOMEPHBIMH U
PEBEPCUBHBIMU.

[Ipu 3aMbIKaHUM KPYTrOBOW TPACKTOPWUHU YTIOBBIC KOJNEOAHMUSA TEPEXOISAT BO
BpanieHue. OHO He TpeOyeT peBEPCUBHOCTH U MOXKET OBITH PABHOMEPHBIM.

Takum oOpa3zom, 00a BuAa IBUKEHHUS B 3aBUCUMOCTH OT IOKPBIBAEMON HUMHU
KPYTrOBOW TPaeKTOPUU TEPEXOIsIT JAPYyr B Jpyra M MOTYT pPacCMaTpUBATHCS
(COOTHOCHUTBCS MEXIy COO0I) KaK yenoe v 4acmeo.

OnHako TpUMEHSEMbIe OMHCAHMS JTUX JBWKCHHHM pa3nyaroTcsl Ha ypPOBHE
pa3phiBa JIOTHKHU.

ConoctaBuM 3TH (PU3NUECKHE OMTUCAHMUSL.

KoJsie0anusi MasiTHHKA B BEPTHKAJIbHON IVIOCKOCTH

EMy naercs cinenyromniee onucaHue.



OTKJIIOHEHHE MajATHUKA W3 BEPTUKAJIBHOTO TOJIOKEHHUS Ha yroil &
COOTBETCTBYET BEKTOPHOMY Pa3NIOKEHHIO JEHCTBYIOUIEH HA TENO CUJbI Tsbkectu P
Ha JIBe cocTaBisironme: F; = Pcos &« , HanpaBJICHHYIO BAOJIb CBSI3H, U F, = Psin «,
HaIPaBJICHHYIO EPIECHIUKYIISIPHO CBSI3U.

CocraBnsromiass F,  BO3BpalllaéT MasTHUK B MOJIO)KEHUE pPaBHOBECHS,
oOecrieunBasi €ro yrjoBble KojeOaHWs. DTU KOJCOAHUsS SBISIOTCS pe8epCUBHLIM
HEPABHOMEPHBIM 8paujeHueM MASITHUKA 10 Yacmu OKPYKHOCTH.

Cocrapisitoniiass  F; ypaBHOBEHIMBAETCS CUIION POTUBOICHCTBUS F] CBs3M

Cymma cuz, 0eucmeyowux Ha meio MasmHuUKa 600.J1b CE53U, NOCHMOAHHO PAGHA
HYTIIO.

I'opu3oHTaNIbHOE BpallleHUE TeJa

3/1ech ONMCaHNE HEOKUJAHHO PAIUKAIBHO MEHSETCS.

Cunraercs, 4TO Ha pagHOMEpHO BPALIAIOLIEECS TEJNO BIOJIb CBSA3U C LIEHTPOM
BpalleHUs JEHCTBYET YK€ HE JIB€, KaK B IIEPBOM ciyyae, a Bcero ogHa cuia. OHa
UMEHYETCS YeHMPOCMpeMUumeibHol 1 HAIIPaBIICHA K UEHTPY BPaICHUSI.

Bo Bcex yueOHUKax (U3MKU BCErjaa aeTcs M300pakeHue 3TOM € AMHCTBEHHOM,
HAYEM HE YpaBHOBEIICHHOW cuiibl. OHa, KaKk CYMTAeTCsd, U BBI3BIBAET CaMO
BpalllEHUE, SBJISIONICECS KPUBOJIUHEUHBIM U PABHOYCKOPEHHBIM.

[Io pelcTBHIO OHAa aHAJOrMYHAa BO3BpalarUied cwie F, BEPTUKAIBHOTO
MasTHUKA, KOJICOTIOIIETOCs MEPIEHANKYIISIPHO CBS3H.

KpyroBoe BpallieHre HEOXKUIAHHO OKA3bIBAETCS OJHOBPEMEHHO PAGHOMEPHBIM
U PABHOYCKOPEHHBIM.

Eme pa3 comocrtaBuM il MOJHOW SICHOCTU: KO.IEOAHUSI 6bl36AHbI CUJIOU,
NnepneHOUKYIAPHOU CE3U, 8paujeHue — CUNOL, HaNPAagIeHHOoU 800Jlb CEA3U.

WNuaue roBopsi: 6 xonebamenbHoM OBUMNCEHUU CUNA OeticmByem No Ulu Npomus
08UCEHUS, A 80 BPAULAMENLHOM — NEPNEHOUKVIAPHO OBUIHCEHUTO.

KakuMm 310 00pa3oM JEWCTBYIOIAS CUNA MOXMCEm 6bl36AmMb O0BUNCEHUE,

nepneHduKyJZﬂpﬂoe ee HanpaeilerHuro, — TaKoMn BOIIPOC JAXKC HC ITOAHNMACTCA.



Takke ynmoMuHaeTcs Apyras Cujia BpaleHus: — yermpooedichas. OHa BO3HUKAET
Ha OCHOBAHUU mpemve20 3axkona Hvlomona, paBHa MO BEIUYUMHE U MPOTUBOMOJIOKHA
10 HAIIPaBJICHUIO IIEHTPOCTPEMUTEIILHON CUJIE.

[Ipu 5TOM OHa cuMTaeTCs MPUIOKEHHOM YK€ HE K Telly, a TOJBKO JIUIIb K €20
CBs3U.

DTO yTBepXkKAaeTcs B Y4eOHUKE IS (PU3MKO-MAaTeMaTHUYECKHX U (PU3HUKO-
TEXHUYECKUX (DAKyJTbTETOB YHUBEPCUTETOB. UTO 03HAYAET HAMBBICIIIYIO BO3MOKHYIO
MIOCTaHOBKY BOTIPOCA.

Hcnonb3yemble HUTATHI

PaccMoTpuM  cooTBeTCTBYIOImME NUTAThl. BOT ommcaHWe BpamaTeabHOTO
JIBUKEHUS:

«lIpu pasnomepHom 08udiCEHUU NO KPUBOLL (CKOPOCHb NOCMOAHHA NO BelUYUHE,

MAaH2eHYUATIbHASL COCMABIAIOWAsL YCKOPEHUsL PABHA HYJII0) MAH2EeHYUAIbHAS

cocmasnalowas — Culbl — paeHa  HYI0, U 6CA  CUNA  eCmb  CUNA

UEHMPOCMpeMumenbHas. Ima cuid, Oelucmeysa no HOpMaiu K mpaeKmopuu,

3acmaesisiem meso HenPePvLleHO 3a60PAYUBAMb, HE UBMEHAS €20 CKOPOCHU NO

genuuuHe, eciu Obl 3mMa cula OMCYmMCmeosanla, mo meno 08Ualoct Ovl

npsamonutetno... Ilo  mpemvemy  3axkony  Hvwomona, Hapsoy c

YEHMPOCMPEeMUMENbHOU CUNOU, NPUTIONCEHHOU K OBUICYUEMYCS NO KPUBOll

mesy, CyuwieCmeyem emopas Cuid, pasHdas el no eeluyuHe, HaANpaeieHHdAs 8

00paAMHYI0 CMOPOHY U NPUNONCEHHAs K momy meny (K mem “ceazim’’), komopoe

3acmasnsgem OuxCyweecs melo 3a8opavueams. IOma Ccula HAaA3bleaemcs

UEHMPOOEeIHCHOU. Taxkum oopazom, UEHMPOCmpeMumeIbHas u

UeHmpooOexscHas cuibl — IMO me 08€ CUNbl, CYUW|eCmEOBaHue KOMOopblX

ooycnoeneno mpemovum 3axkonom Hvrwomona; npunoscenvl oHu K pazHvim

menam. Hanpumep, 6 cinyuae 6paweHus Kamus, NPUBA3AHHO20 K 6epeskKe,

YEHMPOCMPeMUMeIbHAsl CULA NPUNONCEHA K KAMHIO, a4 YEeHMPOOelHCHAs — K

sepesKe; 8 ciyiae mpameas, uoyuie2o no 3aKpyleHur, YeHmpoCmpemMumelbHdasl

Cuna npunoastceHa K mpamearo, a L{@Hmp06€9fCHClﬂ — K péilbcam, 6 ciydae .]YyHbl,



obpawarowelicss 80Kpye 3emiu, YEeHMpPOCMpPeMUmenbhas Culd NPUILONCEHd K
Jlyne, yenmpooeosicnas — x 3emae» [ 1], c.c. 65 — 66.

JKupHBIM KypCHBOM BBIICICHBI MECTa, TPEOYIOIINEe KOMMEHTApPHSI.

A BOT apyras MTaTa, OIUCHIBAIOIAs KOJIeOaTeIbHOE IBHIKECHUE:

«/Ipyeum npumepom KonedamenbHO20 OBUNCEHUSL MONCEM CILYHCUMb OBUNCECHUE
niocko2o masmuuxa (puc.240). Eciu nums masmuuxa 6epmukaivbHa, mo cuid
msowcecmu P, npunosicennas K 2py3y MAAmHUKA, YpPasHOGEeUIUBACHICA
nHamscenuem Humu. OOHAKo, eciu MAAMHUK OMKIOHUMb U3 NONOMHCEHUA
PABHOGECUA HA HEKOMOPbBLIL Y201 @ , MO MOJILKO HacCmb Cuivl msicecmu P
VPABHOBECUMCSL PeaKyuell HUmu, UMEHHO, COCMAIAIoWAst Cuivl msxcecmu Py,
napannenvnas Humu. Cocmasnsiowas P, , nepnenoukynspnas x numu,
yucienHo paenas  Psing u nanpaenemnas K nonodceHuro pPasHo8ecust
Masmuuka, ocmaemcsi HeypasHosewennou. Eciu yeon @ man, mo cumyc
MOJCHO 3AMEHUMb Camum yeiom, mozoa P, npubnuodcenno pasna P . 30ecw
cmeujenue 2py3a MAassimHUKa U3 NONONCEHUS. PABHOBECUS ONPEOeTsiemcs Yeiom
@ . Cuna, eosspawarowas epy3 MASMHUKA 6 NONONCEHUE DPABHOBECUsl, NpU
Maniom yeine @ nponopyUOHAIbHA Yoy @ .

1100 enusinuem s5moii cuibl MasMHUK npudem 8 KoebamenvHoe 0BUNCEHUE
OKOJIO NOJIOJCEeHUs. pasHosecus. B amom ciyuae osudicenue onpeoensiemcs He
YIpy2ou Culol, a cocmasisiowell cuivl msdxcecmu P, xomopas nanpaeénena
K NONOJNCEHUI0  PABHOBeCUst U NPONOPYUOHATbHA (NPpU MAbIX Yenax @)
OMKJIOHEHUI0 MASIMHUKA U3 NOL0NCEHUs. pasHosecus. Takum obpazom, sma cuid
no ceoeMy Xapakmepy aHalocUdHa Ynpy2oll cuie.

Konebanus, evizvleaemvie 5motl Cuioll, npu MAauiwlx yeiax @ coenaoaom no
Xapaxkmepy 08UNCEHUS. C KOIeOAHUSMU, Bbl3bIEACMbIMU YIPY2OUl CUTLOIL.
Cunvl, He ynpyeue no ceoeil npupooe, HO AHANO2UYHbIE UM NO BUOY

sasucumocmu om CMEeweHUusd, HA3ovleAOMCA K6A3UYNpycUMU.



IIpugedennvie npumepvl NOKA3LIBAIOM, UYMO Oelicmeue Ynpyeou uiu
K8a3Uuynpyeoll CUulvl 8bi3bl6ar0mM KojebamenbHoe O0sudicenue» (Tam xe, c. 373,
374).

Koneuno, yueOHWMKHM B OOBIYHOM TOHMMAaHWM HE 4YHTalOT. KX mpocTo
3ayuunBatoT. [I[ppyHuMas Ha Bepy TO, 9TO TIOCIIEC CUYMTACTCS Y)KE 3HAHUEM.
Eme nurara:
«Heobxooumo, oonako, ommemumsv, umo s0epHaAs MOOelb aAMmoMda He
coenacyemesi ¢ mpebo8aHuAMU KIACCUYECKOU INeKMpoOuHamukuy. /leno  mom,
YUMo JNIeKMPOH, BPAWAOWUICS B0KpY2 A0pA, UCHbIMbIEAEeHn YCKOpeHue, d
C1€008amenbHO (CCOLIKA), OH O0NHCEH UZYUAMb IIeKMPOMACHUMHbBLE GOJIHbL U
ecredcmeue 3mo2o mepamev SHepeuto. B pesynomame e2o Osudicenue Oyoem
HeyCMOoUuyUu8siM, U OH 00JIdCeH ynacms Ha A0po. Taxk kak 8 delicmeumenbHOCmu
amomvl  AGIAIOMCA  8eCbMa  YCMOUYUBLIMU 0OPA308AHUAMU, MO OMCI00A
ciedyem, 4mo O01a GHYMPUAMOMHBIX RPOUECCO8 HENPUMEHUMBl 3AKOHbI
KAACCU4eCKOU 2JIeKMpPOOUHAMUKU, YCINAHOBIEHHble HA OCHOBAHUU HAOII00eHUll
Makpockonuyeckux npoyeccosy [ 2 ], c. 534.
Hpyras uurara:
«lIpeononooicenue, 4mo amom Modcem HAXOOUMbCA 6 psde YCMOUYUBLIX
(cmayuonapHvlx) coCmosiHull, Xapakmepusyemvix onpeoeeHHbIMU 3HAYeHUSMU
snepeuu W; , kax mol 6udenu, noomeepicoaemcs npameimu onvimamu. Buecme
C mem, MAKue COCMOAHUA HEBO3MONCHbL C MOYKU 3PEHUA KIaAcCUUeCcKOu
nekmpoounamuxu... Haxoosace 6 o00noM U3 CmMayuoHapHvlx COCMOAHUU
08uUdICeHUs, INIeKMPOH, eonpexu mpebosanuam KiaccuuecKkoul
INEeKMPOOUHAMUKU, He usnyyaem... Onpagoanuem smux eunome3 CrLydcum mo,
YMO OHU NPUBOOAM K HUCIEHHbIM 3HAYEHUIM 4Yacmom Uy, , 6 MOYHOCHU
COBNAOANOWUM C UX 3HAYEHUAMU, HAUOEeHHbIMU U3 onbimay (TaM ke, ¢. 550).
Bo3moxxHO, KTO-TO #3 (U3UKOB HMEET TOHHMMaHWE, OTIUYHOE OT
npouutupoBanHoro. Ho ocraercs (akToM, 4YTO 3TO W3J0KEHHE HE BBI3BAJIO
BO3pAXEHUN WIM Kakux JHOO YTOYHSIOMHUX BOMpPOCOB. [lpumep, HaArISIHO

JIEMOHCTPUPYIOUTUN HAJTMYKE JIOTUUECKOM POOIEMBI.



Nrak, B CylIECTBYIOIIEM ONMCAHUHU JAETCS CIENYIONIEE TOHNMAaHNUE:

1. llpu pasHomepnomM HBUKEHHM TIO OKPYXKHOCTH, HA TEIO JIEUCTBYET
YeHmpoCmpemMumenbHas Cuid, HanpaeieHnas K yenmpy oxpyscnocmu. 1lon
JNIEUCTBUEM JTOM CHJIBI TEJIO JBUXKETCA PABHOYCKOPEHHO TIO KPYrOBOM
TPACKTOPHUH.

2. Ha cBa3p Tema, oOecleuuBaIollyl0 €ro  BpallleHue, oelcmayem
yenmpobedcHas cuid, HanpasieHHas om YeHmpa OKPYICHOCHU.

3.Ilo TperbeMy 3akoHy HblOTOHA 53TH CHUJIBI paBHbBl 1O BEIUYUHE U
MPOTUBOIOJIOKHBI IO HAITPABJICHUIO.

4.OHU CUUTAIOTCS NPUTOAHCEHHBIMU K PAZHBIM MELAM.

5. K Bpamatomemycsi Teiny NpUIIOKEHAa TOJIBKO ILEHTPOCTPEMUTETbHAS CHIIA,
JNEUCTBYIOIasi CO CTOPOHBI CBSI3U, K CBSI3M — TOJIbKO LIEHTPOOEXKHAs CHIIa,
JNEHUCTBYIOIIAsl CO CTOPOHBI TENA, HO He NPUNIONCEHHAs K HEMY.

[Ipu »sTOoM, XOTa KoyieOaTEIbHOE JABUKEHUE U SBJISETCS  YaCThIO
BpalllaTeJIbHOIO0, B €r0 OMNHCAaHUU OTCYTCTBYET YIOMHUHAaHHME OOEUX Cul,
00pa3ylolux BpalleHue,— HEHTPOCTPEMUTEIBHOM M LEHTPOOEKHOM. DTO MONKHO
ObLJIO OBl OTHECTH BCETO JIMIIb K aJanTalliy H3JI0KEHHUsS, HO BCE K€ ITO CKOpee
CBUJETEIIBCTBO HEMOJHOTHI IOHUMAHMUSL.

UTo 1 HE YIUBUTENHHO, TTOCKOJIBKY 00a MPUMEHSEMbIX ONUCAHUS TaHbl YyTh JIN
HE BO BpemeHa [anunes, eme B caMOM Hayajne cTaHOBiIEeHMsS (usuku. Ero
HEIOJIHOTA, €CTECTBEHHAS ISl CBOETO BPEMEHH, HBIHE BBITJISIIUT HEITPUEMIIEMOM.

IIpennaraemoe onucanme

31ech IpeaIaraeTcs CleIyollee NOHNMaHueE:

1. Tlpu BpaieHuu Tenla BO3HUKACT YeHMPOOEHCHASI CUld, HANPABIEHHAs. Om
ocu e6pawjenus. Ee Hamuuue JIETKO YCTAHABIMBAETCS AKCIEPUMEHTAIIBHO,
MMOMEIIIEHUEM MEXKY TEJIOM M CBS3bI0 MPYKUHHOrO AUHamMomeTrpa. B TouHocTu Tak
K€, KaK JIEMCTBUE CHWJIBI TSDKECTH Ha Teno MasTHUKA. [lo gelicTBhio Ha Temo oOHa
MOJTHOCTHIO QHAJIOTUYHA COCTABJISIFOIIEH CUJIBI TSKECTH, HAITPABICHHON BIOJIb CBA3U

MasTHHKA.



2. llenTpoOexxHasi cujla YpPaBHOBEILIMBACTCS YEHMPOCMPEMUMETbHOU CUJLOM,

o0pa3yemMoii CBS3bIO.

3. O0e nelcTByIONIME HA TEJIO CHUJIbI PaBHBI MO BETUYMHE U MPOTHUBOIOIOKHBI

10 HAITPaBJICHUIO.

4. Cymma cuJl, ICMCTBYIOIIMX HA BPAILAIOIIEECs TEJIO BJIOJIb CBA3HU, HOCMOAHHO

DpasHa Hymio.

3. Teno nBuxkeTcs paBHOMEPHO, T.€. 6€3 YCKOpeHus 10 KPyroBOi TPaeKTOPHUHU.
YeMm MOTHOCTBHIO OOBSICHAETCA ‘‘3arajka” yCTOMYMBOCTH aToMa, CUMTAIOIIASICS HE
paspeminMoni. [l  KpyroBod TpaeKTOPUHU O3TO WUHEPUUOHHOE 2a/lU1ee6CKOe
nBYOKeHHE [3].

UTo aHANOTMYHO CyMME CHUJ, JCUCTBYIOIIUX HA TEJIO MAasTHUKA BJIOJb CBA3U.
3nech HEeT 00Jiee HUKAKOTO pa3phiBa JIOTUKHU. Telo He IMEET HUKAKOTO MepEeMEIEHUs
BJIOJIb CBSI3U U MEPEMEIACTCS TOJIBKO JIUIb B MEPIEHAUKYISIPHOM €l HallpaBJICHUH.

IIpu pagnomeprnom BpallleHUU Telna CUJIA, JCHCTBYIOWIAS IEPIEHAUKYISIPHO
CBSI3U, TOXKE paBHA HYJIO. B 5TOM U TOJBKO B H5TOM 3aKJIOYAETCS OTIUYKE
pasHomMepHo20 BpallleHWs U KojebatenbHOoro ABuxkeHus. llocnegHee siBisieTcs He
PaBHOMEPHBIM, T.K. OHO MPOUCXOAUT HOO Oelicmseuem Cujibl, HAIIPaBICHHOW BJOJb
nBrkeHuss. OHO TaK)Ke He ABISIETCS PABHOYCKOPEHHBIM, T.K. 3Ta CHJIA He NOCMOAHHA
10 HAIIPABJICHHUIO U BEJIMYUHE.

TakoBO yTOUHEHHUE, OTHOCSIIEECS K BpalaTeIbHOMY JIBUKEHUIO.

UTto k€ 10 yriaoBbIX KOJIEOAHWN MasTHUKA, TO OHO TO-TIPEKHEMY MPOUCXOJST
MOJ, IEUCTBUEM YyNpyrou cuwibsl  F, = Psin &« , HanmpaBJIE€HHOW MEPNEHAUKYJISIPHO
cBs3u. OgHAKO BJOJIb CBSA3U JICUCTBYIOT YK€ HE OJHA cujia F; — mNpoeKuus CUIIbI
TsokecTH P Ha HampaBiienue cBs3u (F; = Pcos « ), acymma cun F, + F; |

HalpaBJeHHass OT OCH YIJIOBBIX MOBOPOTOB, TAe F; — IeHTpoOexkHas cuia,

2

mv o o
ompenensiemast o gopmyne F; = , The R — paguyc konebaHui, onpeaensieMbIi

JUIMHOU CBSI3H.
OTH CHUJIbl, JEUCTBYIOIIME HA TEJIO MAasTHUKA, YPABHOBEIICHBI peaxkuuen

CBs3H:



F;, +F; = _(F1’+F3,),

BCJIEJICTBHE YEro CyMMa CHUJI, HallpaBJIEHHAs BJIOJIb CBA3H, IIOCTOSHHO paBHA HYIIIO.

TakoBO yTOUHEHHE, OTHOCSIIEECS K ONMMCAHUIO YITIOBBIX KOJICOAHUM MasTHUKA.

BpamarenbHo-Koe0aTeIbHOE IBUKEHHE

Kpome KkpyroBoro JBHKEHHSI CYIIECTBYET 3aMKHYTOE JBHXKEHHE TIO
AIUIUNTHYECKON TpaekTopuu. OHO 00pa3yeTcss JIBYMsI HE3aBUCHMBIMH JIBHYKCHUSMHU
— PaBHOMEPHBIM BpAIlICHUEM IO OKPYKHOCTH C PaguycoM R , paBHbIM MaJlOu
MOJIyOCH DJJIIUTICA, W JMHEHHBIMH TapPMOHUYECKUMHU KOJICOAHUSMHU OTHOCHUTEIHLHO
9TOM OKPY>KHOCTH BJOJIb OOJIBIIION OCH AJUIMTIICA.

MareMaTu4ecku paBHOMEPHOE BpPAILCHHE MO OKPYKHOCTH IMPEICTABUMO KakK
CyMMa JIBYX JIMHEHHBIX TapMOHUYECKUX KOJIeOaHUH, C pa3HOCTHIO (a3 % :
x = Rsin o,
y = Rcos «,
rae X,y — JIEKapTOBCKHE KOOPAMHATHI BPALIATEIBHOTO JIBUXKEHUS C LIEHTPOM
BpAILICHUS B HaYajie KOOPJIUHAT,

R— aMmuTy1a Kojae0aTeabHOro ABUKEHUS, paBHAs PAInyCy BpalllEHUs,
14
@ — YIJIOBasg CKOPOCTh BPAUICHWS, paBHAs — — V' — cKkopocTh KpyroBoro

JIBUKCHHSL.
Ob6a rapMOHHUYECKHX KOJICOAHUS COBEPIIAIOT KOJEOATENbHBIA YHEPrOOOMEH.
OnmHaKo UX cymMMma J1aeT BCE BPEeMs SHEPTHUIO, OCTAIOIIYIOCS TIOCTOSTHHON BEIMYMHOM.
[ToaTromy paBHOMEpHOE BpalleHHEe (UINYECKU SIBISETCS UHEPYUOHHBIM, HE
COIPOBOXKIAEMbIM BHEIITHUM SHEPTOOOMEHOM.
JIBM>KEHHE TI0 JUTMTITUIECKON TPACKTOPHH BhIpaXkaeTcsi hopMyiaMu:
x = (R 4+ AR) sinwt = R sin wt + AR sin wt ,
Yy = R cos wt ,
rae AR — pa3HOCTb 0OJILIION U MaJIO MOJTyoce AIIIUIICA.
OHOo  sABIAETCS  BpallaTelbHO-KOJeOATeNbHbIM,  00pa3yeMbIM  JBYMS
JIBUKCHUSIMHA. PaBHOMEpPHBIM HHEPIIMOHHBIM BpAIIEHUEM IO KPYTOBOW TPACKTOPHUH C

paanycoM R , paBHbIM Majoll MOJyOocH »iuunca. M TuHeMHbIMA rapMOHUYECKUMHU



KOJIEOAHUSIMU C aMIUTUTYJ0i AR  OTHOCHTENBHO KPYrOBOM TpPaeKTOPUU BJOJIb
0O0JIBILION OCH 3JUTHIICA.

D10 KonebaTenbHOE JBUKEHHUE SIBISETCS HEPABHOMEPHBIM M peBepCUBHBIM. C
CHJIOM M YCKOPEHHEM, IIEPEMEHHBIMM II0 BEJIMYMHE U PEBEPCUBHBIMH IO
HanpasieHuio. C BHYTPEHHHM KoOJIeOATeTbHBIM 3HEPrOOOMEHOM M TEpPEX00M

HOTGHHH&J’IBHOﬁ OHCPIUU B KHHCTHYCCKYIO U O6paTHO.
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U KosiebaTenbHOro BmKeHui. [IpeanoskeHo HeMpOTUBOPEUNBOE UX OMKCAHUE.
HpPIJIO)KeH nepeBoa CTaTbM C PYCCKOT'O A3bIKa HAa aHTJTUHACKUN

Abstract. A logical contradiction of descriptions of rotational and oscillatory
movements was revealed. A consistent description there of is proposed.

Attached is the translation of the article from Russian into English.

Statement of a question

Torsional vibrations are part of the rotation in an unclosed circular path. They
are necessarily non-uniform and reversible.

When a circular trajectory is closed, the torsional vibrations turn into rotation.
It does not require reversibility and can be proportional.

So, both motion types, depending on the circular trajectory they cover, turn
into each other and can be considered (related to each other) as a whole and part.

However, the applied descriptions of these motions differ at the level of logic
rupture. Let's compare these physical descriptions.

Pendulum oscillations in the vertical plane

It has the following description.

The deviation of the pendulum from the vertical position by the angle o
corresponds to the vector decomposition of the gravity P acting on the body into two
components: F; = Pcos «, directed along the coupling, and F, = Psin «, directed
perpendicularly to the coupling.



Component F; returns the pendulum to the state of equilibrium, providing its
torsional vibrations. These vibrations are a reversible, non-uniform rotation of the
pendulum around the circle part.

Component F; is balanced by the opposing force of F'; of coupling F'; = -F,.
The sum of forces acting on the pendulum along the coupling is constantly equal to
zero.

Horizontal rotation of the body

Here the description suddenly changes radically.

It is believed that the body, which rotates uniformly along the coupling with the
centre of rotation, is no longer affected by two, as in the first case, but by only one
force. It is called centripetal force and is directed to the centre of rotation.

All physics textbooks always give an image of this single, unbalanced force. It
Is believed to cause the rotation itself, which is curvilinear and has constant
acceleration.

It is similar in effect to the returning force F, of the vertical pendulum, which
oscillates perpendicularly to the coupling.

The circular rotation suddenly appears to be both uniform and having constant
acceleration.

Let's compare again for clarity: the oscillations are caused by force,
perpendicular to the coupling, and rotation is caused by force directed along the
coupling.

In other words: the force is in or against the oscillatory motion, and it is
perpendicular to the rotational motion.

How this acting force can cause motion perpendicular to its direction? That
question doesn't even come up.

Another force of rotation, centrifugal force, is also mentioned. It arises based
on Newton's Third Law, is equal in size and opposite in direction of centripetal force.

It is considered that it is no longer attached to the body, but only to its

coupling.



This is stated in the textbook for university faculties of Physics and
Mathematics and of Physics and Technology. Which means the highest possible level
of questioning.

Quotes used

Let's look at the relevant quotes. Here is a description of the rotational motion:

"If the motion along the curve is uniform (the speed value is constant, the
tangential acceleration is zero), the tangential force is zero, and the whole force is
centripetal force. This force, acting along the normal to the path, forces the body to
turn continuously, without changing its speed value; if there was no such force, the
body would move rectilinearly... According to the Newton's Third Law, in addition
to the centripetal force applied to the body moving along the curve, there is a second
force equal to its size, directed in the opposite direction and applied to the body (to
those “couplings”), which makes the moving body turn. This force is called
centrifugal force. So, the existence of centripetal and centrifugal forces is
conditioned by Newton's Third Law; they are applied to different bodies. For
example, if a stone tied to a rope rotates, the centripetal force is applied to the stone,
and the centripetal force is applied to the rope; if the tram is moving along a rounded
path, the centripetal force is applied to the tram, and the centrifugal force is applied
to the rails; if the moon revolves around the Earth, centripetal force is applied to the
moon, centrifugal force is applied to the Earth” [1], p. 65-66.

Places requiring comment are shown in bold italics.

Here is another quote describing the oscillatory motion:

"Another example of oscillatory motion is the motion of a flat pendulum (Fig.
240). If the pendulum rod is vertical, the gravity 2 applied to the weight of the
pendulum is balanced by the tension of the rod. However, if the pendulum is
deviated from the state of equilibrium by some angle ¢, only a part of the gravity 72
will be balanced by the reaction of the rod, namely, the gravity component 27z,
parallel to the rod. The component Zz perpendicular to the rod, which is numerically
equal to Psing and is directed to the state of equilibrium of the pendulum, remains

unbalanced. If the angle @ is small, the sine can be replaced by the angle itself, then



Pr is approximately equal to Pgp. Here, the shift of the pendulum weight from the
state of equilibrium is determined by the angle . The force returning the pendulum
weight to the state of equilibrium is proportional to the angle ¢, if the angle @ is
small.

Under this force, the pendulum will oscillate near the state of equilibrium. In
this case, the motion is not determined by the elastic force, but by the component of
gravity A2z, which is directed to the state of equilibrium and is proportional (if the
angle g is small) to the deviation of the pendulum from the state of equilibrium. So,
the nature of this force is like that of elastic force. The nature of oscillations caused
by this force (if the angle @ is small) coincides with the nature of oscillations caused
by the elastic force.

Forces that are not elastic in nature, but are similar in their type of shift
dependence, are called quasi-elastic.

These examples show that the action of elastic or quasi-elastic force causes
oscillatory motion" (same, p. 373, 374).

Of course, textbooks in the usual sense are not read, they are simply
memorized, taking on faith what is considered to be knowledge afterwards.

Another quote:

"However, it should be noted that the nuclear model does not conform to the
requirements of classical electrodynamics. The fact is that the electron rotating
around the nucleus experiences acceleration and therefore (reference) must emit
electromagnetic waves and lose its energy. As a result, its motion will be unstable,
and it must fall to the core. Since real atoms are very stable formations, it follows
that the laws of classical electrodynamics, established on the basis of observations of
macroscopic processes, are inapplicable to intraatomic processes' [2], p. 534.

Another quote:

"The assumption that the atom may be in a number of stable (stationary) states
characterized by certain energy sizes #Z as we have seen, is confirmed by direct
experiments. At the same time, such states are impossible from the point of view of

classical electrodynamics... Being in one of the stationary states of motion, the



electron does not emit, contrary to the requirements of classical electrodynamics...
The justification of these hypotheses is that they lead to numerical values of
frequencies 2 that exactly coincide with their values found from the experience"
(same, p. 550).

Some physicists may have a different understanding from that quoted. But the
fact remains that this statement did not raise any objections or any clarifying
questions. An example that clearly demonstrates the logical problem.

So, the existing description provides the following understanding:

1. When the body moves uniformly around the circle, a centripetal force
directed to the centre of the circle acts on it. This force causes the body to move
along a circular path with constant acceleration.

2. A centrifugal force directed from the centre of the circle acts on the coupling
of the body to provide its rotation.

3. According to Newton's Third Law, these forces are equal in size and
opposite in direction.

4, They are considered to be applied to different bodies.

5. Only the centripetal force acting from the coupling side is applied to the
rotating body, and only the centrifugal force acting from the body side is applied to
the coupling, but not to the body.

Although the oscillatory motion is part of the rotational motion, its description
has no mention of centripetal and centrifugal forces forming the rotation. This could
only be attributed to the adaptation of the narrative, but still it is rather an indication
of the incompleteness of understanding.

That is not surprising, as both applied descriptions are given almost in times of
Galilei, at the very beginning of formation of physics. Its incompleteness, which is
natural for its time, now seems unacceptable.

Proposed description

The following understanding is proposed:

1. The body rotation generates centrifugal force directed from the rotation axis.
It is easily established experimentally by placing it between the body and the spring



dynamometer coupling. Exactly like the effect of gravity on the pendulum body. Its
effect on the body is completely similar to that of gravity along the pendulum
coupling.

2. The centrifugal force is balanced by the centripetal force generated by the
coupling.

3. Both body forces are equal in size and opposite in direction.

4, The sum of the forces acting on the rotating body along the coupling is
always zero.

5. The body moves uniformly, i.e. without acceleration along a circular
path, which fully explains the "mystery" of the atom stability, which is considered
insoluble. In case of a circular path, it is an inertial Galilean motion [3].

This is like the sum of forces acting on the pendulum body along the coupling.
There is no more logic rupture here. The body has no motion along the coupling and
moves only perpendicular to it.

When the body rotates uniformly, the force acting perpendicularly to the
coupling is also zero. This and only this is the difference between uniform rotation
and oscillatory motion. The latter is not uniform, because it occurs under the action
of force directed along the motion. It does not also have constant acceleration because
this force is not constant in direction and size.

This is the clarification relating to rotational motion.

As for the torsional vibrations of the pendulum, it still occurs under the
influence of the elastic force F, = Psin o directed perpendicularly to the coupling.

However, there is more than one force F;, projection of gravity P on the
coupling direction (F, = Pcos «), acting along the coupling, but the sum of forces F;

+ F3, directed from the axis of angular rotation, where F3 is the centrifugal force

m

2
1‘: , Where R is oscillation radius determined by the

length of the coupling. These forces acting on the pendulum body are balanced by

determined by the formula F; =

the coupling reaction: F; + F3 = — (F'; + F'3), so that the sum of forces directed along

the coupling is always zero.



This is the clarification relating to the description of the torsional vibrations of
the pendulum.
Rotational-vibrational motion
In addition to the circular motion, there is a closed motion along the elliptical
path. It is formed by independent uniform rotation on a circle with radius R, equal to
a semi-minor axis of an ellipse, and linear harmonic motions concerning this circle
along the major axis of an ellipse.
Mathematically uniform rotation along the circle is represented as a sum of two
linear harmonic motions with a phase difference r:
x = Rsin «,
Yy = Rcos «,
where x and y are Cartesian coordinates of rotational motion with the center of
rotation at the origin of coordinates,

R is amplitude of oscillatory motion equal to the radius of rotation,
w is angular rotation speed equal to g,

V is circular motion speed.
Both harmonic motions exchange vibrational energy, but their sum gives all the
time the energy remaining constant.
Therefore, uniform rotation is physically inertial, not accompanied by energy
exchange.
The movement along the elliptical path is expressed by formulas:
x = (R + AR) sin wt = R sin wt + ARsin wt,
Yy =R cos wt,
where AR is the difference between the semi-major and semi-minor axes of an
ellipse.
It is rotational—vibrational motion formed by two motions: uniform inertial
rotation along a circular path with a radius R equal to the semi-minor axis of the
ellipse and linear harmonic motions with amplitude AR relative to the circular path

along the major axis of the ellipse.



This oscillatory motion is non-uniform and reversible, has force and
acceleration varying in size and reversible in direction and has internal vibrational
energy exchange and transition of potential energy to kinetic energy and back.
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