Kak a1 nonnmaro «3HepI‘OIll/IHaMI/IKOB»

Asexcanap Bunbmanckui

chpaefzeﬂue 66“461/7 Hauuraemcs ¢ ucnpaesierusl UMeH.
(Kongpyyuir)

SHEPI'UA? CUJIA? PABOTA...CPEJA

CunTaercs HENPUINYHBIM KPUTUKOBATh JAaBHO YIIEAIINX OCHOBOIIOJOKHUKOB HAYKH 32 HX
IIPOMAaXH WJIA HEKOPPEKTHOCTb, OTCYTCTBHUE YETKHUX OlpenencHuil u npod. Ho dro nmpukaxkere
Jenartb C COBPEMEHHHMKAMH, YBA)Ka€MbIMHU YYECHBIMH, KOIJA BBIACHACTCS MX IIOJHOE
HEIIOHMMAaHUE CaMbIX OCHOB HAayKH, KOTOPOW OHM 3aHUMAIOTCS?

BUKMU (kypcuB): Cuna — pusuueckas 6eKMOPHAs BeIUHURA, ABIAIOWAACA MepOll
6030elicmeuss Ha OAaHHOe melo cO CMOpPOHbl Opyeux men unu noneu. Ilpunoscenue cubi
obycnosnueaem uzmenerue ckopocmu meid..... (Hacuet «monei» - ymonuum... A.B.)

s 0603nauenus cunvt 00b1uHO ucnonvsyemcs cumeonr F— om nam. fortis (cunvuorii).

Baoicnetiwuti pusuueckutl 3axon, 8 Komopulil 6xo00um cuid, — emopou 3axkon Hetomona. On
enacum, Ymo 6 UHEePYUAIbHLIX CUCIMEMAaX _OmMCYEma YCKOPEeHUue MamepuaibHol _MoyKy no
Hanpaeienuio coenacdem ¢ HPUTIONCEHHOU CUNOU, a N0 MOOYII0 NPONOPUUOHATLHO MOV
cuvl, U 0O6PAMHO NPONOPYUOHATILHO MACCE MAMEPUATIbHOU MOYKU (KOHEY YUmamsol).

F=d(mv)/dt

A Kakas «cwia» JAeWcTByeT Ha Teno B cBobomHom mpoctpanctse? UTO MMEHHO
BO3JICUCTBYET Ha TEJIO0 B CBOOOJHOM MPOCTPAaHCTBE W B Tmose TiaroteHus? He pacuerHas
Bemnunna, a BO3JIEMCTBUE. U ue JEWUCTBUE, a BO3-JEUCTBUE, pnusuue. (Ilox
BIMSIHUEM 4Yero, MOJ BO3JCHCTBHEM 4Yero, cCO CTOPOHBI uero aBmkercs Teno?) Ckaxere —
dbopMmanucTuka, MaHUTYsAMs TepMuHamu? He-e-e...

Ha oxnoM n3 noknanos B /1Y Xe oauH U3 ciymarenen 3aain BOIPOC JOKIATUUKY:

b. Kak unkenep, B ueM Bbl BuauTe cMbica nouaruss CUJIA?

Hoxnaguuk. Cuiia 3T0 rpajiueHT.

b. D10 st pacuera. A o puszndecKkoMy cCMbICTy?

Hoxnaauuk.. O-keil. Cuna 3T0 IpUYMHA BO3SHUKHOBEHHUS IBUKEHUSI.

b. A cuna unepruu?

Joxnaquuk.. B nmpuHImune cumia 3To pe3ynbrat B3aumozaeicteus. Ho ato Tpedyetcs
pacmudpoBaTh.

B3aumo-neiictBue. A uro Takoe aeiictue? Y nomina nenoydka «onpeaeaeHuny... C
TEPMHUHOJIOTHEN ceifyac B (pU3uKe HEBEPOSTHAS MyTaHUIIA. ..

31ech MOXKHO TOJBKO BCIOMHHTH npod.IlpeoOpaxeHckoro ¢ ero 3naMeHuTo ¢pazoit «B
rojosax y Hux paspyxal»  F=d(mv)/dt

OTO0 rpasiveHT...?... KOJIU4ecTBa ABM)KEHHUS ... 10 BPEMEHU.....7

Kto-uuOynp korna-Hubyas rae-Huly1b BUIEN TPaJAUEHT MO0 BpeMeHu?

ITponsBogHas 1Mo BpeMEHM — Ja. DTO CyThb CKOpocTh (uero yrogHo). Ho yx Hukak He
IPaJUEHT CKOPOCTH. OTO MPOU3BOAHAs OT KOJWYeCcTBa JABIMKEeHUA 1o Bpemenu JJIA
KOHKPETHOI'O TEJIA.
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ITo cymecTBy coBpeMenHasi ¢pusuka Beie] 3a Hbl0TOHOM yTBepakaaer:

IIpyu nmpsaMOJIMHEHHOM JBHKEHHMH MATEPHAJLHOH TOYKH M NOCTOSTHHOM 3HAaYeHHH
NPUJIOKEHHOH K Hel cuJibl, padoTa (3TOM cHJIbI) paBHA NMPOU3BEAEHUIO MPOEKIMHA BEKTOpa
CWJIbl HA HANpaBJeHHE JBHMKEHHS W [UIMHbI BEKTOpa INepeMelleHHs, COBEPHIEHHOI0
TOYKOM...

BooOmie roBops, 0HOTO 3TOT0 OCTATOYHO ISl ONMPOBEPIKEHUS TOYKHU 3PEHUS TEX, KTO
CUHMTAET, YTO HA JIBM)KCHHE CITYTHHKA B T10JI€ TPABUTAIIUU HE 3aTPAuMBACTCsl HUKAKOM SHEPTUU.

Ho oaHOBpEeMEHHO 3TO BXOAUT B MPOTUBOPEUYME C TOUKOM 3pEHUs SHEProguHaMuku [1] Ha
Hall MHUP KaKk HAa W30JUPOBaHHYIO cuctemy. [Ipu3Hare Hanuuue ACHCTBYIONIMX Ha CIYTHHUK
BHEIIHUX CHJI O3HAuYaeT MPU3HATH U MOTOK 3Hepruu u3BHe! [Ipu3HaTh 3TO HEBO3MOXKHO €llle U
MOTOMY, YTO JHEProJUHAMHKA IO3UIMOHUPYET ceOs Kak TEeopHro «OECIOCTYIaTHBHYIO U
OE3ruIOTE3HYI0»; TEOPHI0, KOTOpas HE HYXJaercd B KaKUX-TO JIOMOJHUTEIbHBIX
MIPEANOIOKEHHUIX KPOME TEX, KOTOPBIE YK€ U3BECTHBI CETOHSIIHEH HayKe.

Kak HU CTpaHHO CHBIIIATH 3TO OT COBPEMEHHBIX YUYEHBIX, HO 3TO B TOYHOCTH MOBTOPSET
MO3HIIMIO MYJIPELIOB OT Hayku BpeMeH [Inmanka: «Momogoi yenoBek! CoBpeMeHHast hU3HKa yxe
noutu 3aBepieHa!l Ocranach napa OesbIX MITEH...»

Ho Beaw Hamo xe kak-to OBBACHATH npoucxomsmee?! OTkyna Bo3bMeTcs cuja (a oHa
TakHl €CTh!), MpUTAIKHUBAIOIasi CIYTHUK K 3emie? Beap 4To yTBep:kIaeT OMIOHEHT B CIOpE C
«Xonmmcom» [5,6]? Uro nelcTByromias Ha CIYTHHUK CHJIa TOJIBKO HW3MEHSIET HaIlpaBJIEHUE
JIBUKECHHS CIIYTHHKA, HO TOCKOJBKY €ro CKOPOCTh HE MEHSAETCS, TO HE MEHSIeTCI U €ro
«QHEpPrusi», a 3HAUWT HUKAKas 3HEPrus Ha 3TOT Mpolecc M He Obuia m3pacxomoBaHa! Bean
MPaBWIBHO?

HempaBwibHo. {751 ABMKEHUS B CBOOOJIHOM TPOCTPAHCTBE ATO HEMpaBWIbHO. Ha mo0oii
MaHEBP B MPOCTPAHCTBE HYKHO 3aTPATUTh SHEPTHIO.

A B KakoM ciIy4ae 3TO MOXET ObITh IPABUIIBHO?

OnuH-eMTMHCTBEHHBIA TaKo#l ciiydail kak pa3 M ObUT yKa3aH B cTathbe [5,6]. DTo cmyuait
OTpa)KEHUS JIBIKYIIETOCS I1apa OT KPYTJIOi CTEHKH, OKa3aBIICCS Ha €ro MyTH.

JIBM:KeHHe HIapMKA BIO0JIb 3aKPVYIJICHHON CTEHKH.

B CBOﬁOIIHOM IPOCTPAHCTBE NBUKCHHUEC K HCHTPY Bpall€cHUSA BbI3LIBACTCHA
BHEIIHEH CHJ’[Oﬁ, BCIIMYMHA KOTOpOﬁ HC 3aBUCHUT OT CKOPOCTHU W HAITPABJICHUA IBUKCHUA
T€JIa, KOTOPEIC Y HETO ObLIN 10 MOMCHTA HaydaJia IMPHUJI0KCHUA CHUJIIbL.

A B ciydae OBMXKECHMs Tella IO KPUBOMW, ONPEIEIIIEMON MEXAHMUYECKOH CBA3BIO
(mperpaioi, HUTHIO) ABUKEHHE 110 KPUBOH €CTh pe3yJibTaT cOOCTBEHHOI0 B KEHUS
Maccsl (rpy3a, mapuka). B uem xe pasnuna?

[Ipome Bcero 93TO mMOKa3aTh Ha MpPUMEpPE OTPAXKEHMsI IIapuKa OT CTEHKH,
pacroaokeHHOW Mo yriioM 45 rpaaycoB K HalpaBleHUIO JABM)KEHHUs miapuka (puc.l).
TeopeTnuecky 3TOT Cilydail HE OTIMYAETCS OT CTOJIKHOBEHUS LIapUKa C IPEMATCTBUEM C
OueHb OOJIBIION Maccoil, TONBKO HYXKHO Pa3JIOKHUTh JEHCTBYIOIUE HA HIAPUK CHIIBI U
CKOpPOCTH Ha uX cocTtaBistiomue (puc.l). Yaap mapuka B CTEHKY Mbl CYUUTaeM abCOIIOTHO
VIOPYTUM, a MOTOMY HET HHKAaKOTrO pacCceuBaHUs HSHEpruu (a, crajio ObITh, HET U
CHIDKEHHSI IMHEWHOW CKOPOCTH IIApUKa).



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0

1- KonunuecTBo nBmxeHus mapuka (mV)

2- VMITysibC CHIIBI, TIPHIIOKEHHBIH B TOUke «A» (Ft=mV)
3- Cocrapnsromniasi UMITyJIbca, IEPIEHIUKYIISIPHAs IUIOCKOCTH OTpaKaTelis
4- Cocrapnsroniast UMITyJIbca, apajulieibHast INIOCKOCTH OTpaXkaTelist
5- Peaxuus onops! 1o 3 3akoHy HbloToHa, paBHas
MEepPHEeHANKYIISIPHON COCTABIISIONIEH 10 BETMYHHE
6- Pe3ynbTat cnoskeHus BEKTOpoB 4 u 5
Puc.1

Ecim Mbl Tenepp 3aMEHUM YIVIOBYKO CTEHKY Ha IIOCJIEJOBATEIbHOCTH CTEHOK,
MIOCTaBJICHHBIX 110J] MEHBIIMMHU U BCE YBEIUUMBAIOIIMMHUCS yriiaMu (puc.2), TO HUKAKON
NPUHIUIHMAIBHON pa3HUILbl He OyeT. MOXXHO CUMTATh JABM)KEHUE IIApUKa BOJIb CTEHKU
HENPEPHIBHON TOCIEA0BATEIBHOCTHIO A0COIIOTHO YIIPYTUX YAAPOB, a IPU 3TOM HUKAKOM
SHEpPIruy He BbIAEIIETCs, U paboTa, Kak ClIeICTBUE, HE IIPOU3BOJUTCS.

Puc.2

(yCJ'IOBHO MOKHO CYHUTATb, 4YTO IIPpU CBOCM JBWKCHHWH BJOJb CTCHKHU MIAPpHUK
C)KMMAET HEKHE «IIPYKUHKN» B MEKATOMHBIX CBA35X MaTepuaia CTEHKH, KOTOPBIE 3aTEM
pacupsAMIISIOTCS ).

To ke caMoe MOXKHO CYMTATh B OTHOLLIEHUH I'Py3a HAa HEPACTS)KMMOM HUTH, KOTOpas,
BBITTOJIHAA pOJ'IB CTCHKH, U3MCHACT HanpaBneHHe JOBUXXCHUSA mapHKa. B O6OI/IX cnyqas[x
paccTosiHuE 10 IIeHTpa BpaileHusi He MeHsierca. Ho pabota B 3TOM ciy4ae Takke He
NPOU3BOJIUTCS M BSHEprusi He pacxonyercs. MO0 cuibl, BbI3bIBaOLIME H3MEHEHHE
HaIIpaBJICHUS LIAPUKa, SIBIIAIOTCS CJIEICTBUEM CAMOTO JBUKEHUS IIApUKa, U HE SBIISIIOTCS
BHEIIHUMH HE3aBUCHUMBIMU cujlaMi. Ha puc.3 mokazaHo pa3ioKeHue STUX CHJI Ha
COCTaBJISIONINE.
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1 - KommgectBo nBmkenus mapuka (mV)
2 - Mmynbe cvutel, mpritokeHHBIN B Touke «A» (Ft=mV)
3 - Cuia, nepneHAUKYJIspHast INIOCKOCTH OTpakaTess
4 -CocraBmstronias UIMITyJIbCa, TapauleNbHast INIOCKOCTH OTPAXKATEIS - OTCYTCTBYET
5 -Peaxnms onopsr (cuna) o 3 3akoHy Hbl0TOHA, BBI3BIBAET YCKOPEHHE B HANIPABIICHUH
LIEHTpa BpaleHus (a, ClIeI0OBaTEeNbHO, U JBIKCHUE B 3TOM HAIIPaBJICHHH CO CKOPOCTHIO SV)
6 -Pesynbrar cnoxeHust BeKTopoB 4 u 5

Puc.3

Tonbko cienyeT UMETh B BUY, UTO BCE 3TO MPOUCXOAUT IIPHU CTPEMIICHUH BPEMEHU
HAOIIO/IEHUS K HYJIIO!

DTO OTpa)kaeTcsi U B MaTeMaTHYECKUX (POpMyJiaX, U B XapaKTepe CaMoro JABMKEHUS
HIapuKa KaK IMpH HAJTMYUU MEXaHUYECKOM CBSI3H, TaK U MPHU €€ OTCYTCTBUM B CBOOOHOM
npoctpanctBe. Ilpu 3TOM BaXHO, YTO XOTS B OJHOM-€IUHCTBEHHOM CIIy4ae 3THU
MaTeMaTHYeCKUE BbIPAKEHUsSI MOT'YT COBIA/IaTh (UUCTO KPYTOBOE JBM)KEHHUE), HO BO BCEX
OCTaJIbHBIX OHU, €CTECTBEHHO, JalOT Pa3HbIA pe3ynbTar. Tak, Mpu U3MEHEHUH CKOPOCTH
JIBYDKEHUS TPy3a Ha HUTH, OylyT BO3pacTaTh CUJIbI, IEUCTBYIOLINE HA TPY3 U Ha HUTh, HO
paccTosiHWE 10 UEHTpa BpAIICHMUS] OCTAHETCS IOCTOSHHBIM, JIBUJKEHHUE OCTAHETCS
KPYTOBbIM (MJIM HMMEHHO MO3TOMY). A TpH JBIKEHUH B CBOOOIHOM IPOCTPAHCTBE
YBEJIMYEHHE CKOPOCTH OOBEKTa BHI30BET M3MEHEHHE TPACKTOPUHU JBUKEHUS - OHA W3
KpPYTOBOW ITPEBPATUTCS B DJUIMITHYECKYIO.

B IIEPBOM CJIydae paJualbHbIE CHJIBI 3aBUCAT OT CKOPOCTH TENa, BO BTOPOM
Clly4ae OHM OT CKOpPOCTH Tela He 3aBUCAT. TO ecTh 3TO JBa MPUHLMUIIMAIBHO Pa3HbIX
ciy4das. M yTBep:kaaTh, 4TO 3TO - JBA OJMHAKOBBIX CIIy4yas TOJBKO IIOTOMY, YTO B OJTHOM
YaCTHOM ClIy4ae JIBM)KEHHUS 10 KpPYry pPacCTOSHME JI0 IIEHTpa HE MEHSEeTCs, O3HauyaeT
JIBOWKY Ha BCTYNHUTEIBHOM 3K3aMEHE B XOPOUIMA UHCTUTYT, U O€3rpaMOTHOCTb TeX, KTO
YXUTPUJICSA ATOT UHCTUTYT OKOHUMTH. [ToBe3110, oqHaKo, Ha HK3aMeHax!

*

Ho Benp 310 *Ke Bce oObsAcHsET «adupucty»! IIpocTpaHcTBO BOKpYr 3emild 3arojiHEHO
sdupom, na? bamxke K 3emie — MIOTHOCTH d(upa o/HA, Janblie OT 3eMJIM TUIOTHOCTH dupa
npyras! Ecte T'PAJJMEHT! TI'pagument motHoctu 3¢upa! I[IpomsBoaHas OT IUIOTHOCTH
(rpanuent) u ectb CUJIA, oH e sicHO cka3ai!

Bot sTa cuna m noBOpauMBaeT CHYTHHK K 3emile, OH Kak Obl HaTaJKUBAaeTCs Ha KOCOM
Oapbep. A 1Jig 3TOro, MOHIATHO, HUKaKOM 3aTpaThl Hepruu He TpeOyercsa! Heyxenu HescHO?



ScHo, koHeuHO. OHO TYT HESICHO TOJNBKO. JI000i 3(UPLIMK BaM CKaXeT, YTO TUIOTHOCTD
3¢upa yBeIUYMBAETCS NPU NPUOJIMKEHUU K MaTepHaIbHBIM TelaM. A B Balllell KapTUHKE — BCE
Hao00poT. Tak 4TO UANTE U €llle OTyMANTE. ...

**

A MBI TIOKA 3ai{JIeM ¢ JPYroro KOHNA.... Co CTOpOHBI TPaBUTOHUKH. ..

[Tousitue o0 CKOPOCTH nHam sicHo? SIcHO. DTO «METpbl B CEKYHIY», KOTOPbIE MPOXOIUT
00BeKT. D10 S=Vt, 1 510 V=S/t

U Tyt Ba)XHO MOHMMATh, KaKyto 3aaauy peman HeoToH. OH pemian 3aady HaXOXICHUS
ckopoctu [TAJJAIOIIEI'O Tena B mo0oit mMoMeHT BpemeHu. KoHeuHO, OH ompeaesst
yCKOpeHHue cKausipoM. BennuuHoii «g» Mexy mpodumM, a He «a». Ha manaroiee Tesio o4eBUIHO
neiictBoBann Hekuil ®axtop, Ilpuumna; m >ty npuumHy Heroton HazBan Cuioit («Forcey),
OTCIOJIa U ee yCIIOBHOE 0003HaueHue — F.

C TOYKH 3peHMsl TPABUTOHMKHM MV — 3TO KOJMYECTBO JBUKEHHUS, IEPEAABAEMOE B
CEKyH/ly I'PaBUTOHAMH Tely MpH aOCOJIIOTHO HEYNPYroM yaape. Mbl MOXKEM Ja)ke IOHayally
CUMTATh, YTO TPABUTOHBI MOJIHOCTHIO 3aCTPEBAIOT B Telle, YTOOBI HE CIIOPUTH C OPTOAOKCAMU 00
ux ckopocTd. IIycTh X CKOpOCTh paBHa V, a cyMMapHas Macca paBHa M. Torna macca tena 3To
KO3 (HUIUEHT MPOMOPIHOHATBHOCTH.

Toraga mpu Heynpyrom yjape BCE OHHU IE€pPENal0T CBOW HMITYJIbC Tely (a 3TOT HMMITYJIbC
nepesaeTcsl MOJMHOCTBIO), U TEJIO HAYHET JBUTAThCS CO CKOPOCTHIO V, M €r0 UMITYJbC Terlephb
pasen (M+m)v = mV. M>>m, nosromy Mv=mV (cooTHOIIEHHE Macc PaBHO COOTHOIICHHUIO
ckopocreit). Kaxayro cekyHIy 100aBIseTCs eliie OjiHa «IIopIis MoMeHTa» MV/t

OtHomieHue V/t=a B HallM JHU Ha3bIBACTCS «YCKOPEHHUEM» - BO CKOJIBKO pa3 BO3pacract
CKOPOCTh B KOXKIYIO CIEAYIOUIYIO CEKYHIy. DTO U OYyJeT Hallle «a», yckopeHue. M — mocTosiHHa,
YCKOpPEHUE «@» - IIOCTOSIHHO, IPOM3BEIEHNE TOCTOSIHHBIX — MMOCTOsIHHAS BenuunHa. Ma=const=F
— CHJIA. IIpu nOCTOSIHHOM BEIMYUHE CUITBI YCKOPEHUE OyIeT MOCTOSTHHBIM.

N HeroTon He yauBwicsa. Benb B rox ero poxaenus ymep l'anuiieid, KOTOpbIM J0Ka3all, 4To
TeNa ¢ pa3HOM Maccoi MafaT ¢ OJJMHAKOBOM ckopocThio. OmnbIT ["anumnes ObuT J0Ka3aTENbCTBOM
npaBuwIbHOCTH ero paccyxzaenuit. Coxpansercs HWMITYJIBC (movement) — komuuecTBoO
JABWXEHUS (weBaxHo, uTo 310 Takoe!) «OmHO nBmKeHUE mepexomuT (!) B apyroe, HO HX
KOJIMYECTBA COXpaHsoTcsy. (1o, Mexcay npounm, OBV «3akony», HHTYHTHBHbIH JaXe, OH
HE 3aBHCHUT O (paKTa «M30JUPOBAHHOCTHY, 3aMKHYTOCTH CHCTEMBI).

N B stom ciygae mbei moxkeM gaxe OBBACHUTD, uro sto 3a ®AKTOP, u kak ero
paccuuTaTh. A KOrja Mbl TOBOPUM TOJIBKO O «IIPUYMHE», BBI3BIBAIOLIECH JBUKEHHUE TENA, TO MBI
ele HUYero He ckazanu (He 3HaeM) O caMol ATOM mpuyuHe. Mbl CHavana JOJKHBI BBISICHUTS,
KaK 3Ta IPUYMHA BIUAET HA CKOPOCTb TEJA... JTa K€ IPUUMHA BBI3BIBAET U €T0 OCTAHOBKY, €CIIH
JeIiCTBYeT B IPOTUBONOJIOXKHOM HarpaBieHud. (BapuanThl ymnpyroro ynapa mnpu «oOMmeHe
UMITyTBCaMU» 00JIEe CIIOKHBI, HO M OHU OOBSICHSIFOTCS IOCTATOYHO MPOCTO B [7]).

W3 storo npsiMo BbITeKaeT U npuHuun ciaoxeHuss CUJI — to ectb (akTopoB, BHI3BIBAIOLINX
JBIKEHHE Tea.

W3 manHOTO BHINNIE OOBSICHEHUSI HAM CETOIHS MOXKET OBITh SICHO, UTO IO KpalHel Mepe cuiia
«TpaBUTALIMMY SIBIIAETCS PE3YyJIbTATOM BO3JIEUCTBHS OTJIEIbHBIX TPABUTOHOB HA YCKOPSEMOE UMU
Teno. M Tonbko W3-3a UX MCKIIOUUTEIBHO MAaNbIX Pa3MEpOB U HUCKIFOYMTEIHHO BBICOKHX
CKOPOCTEM y Hac BO3HHMKAeT MPEACTABIECHUE O HENPEPHIBHOCTH JIEHCTBUS OTOH CHJIbI
(aHaJIOTUYHO M IPYTUX CHUII).

BriBox — myTaHuIla B MOHATHUSAX €CTh PE3Y/IbTaT HENOHMMAHHSA CaMOW OCHOBBI CTPOEHHUS
MUPO3/IaHuUS.

W Teneppb, ecau mbl npounterpupyeM no Bpemenu MMIIYJIBCBI (mv) rpaBuUTOHHOTO
noroka, Mbl nonydyuMm DHEPTUIO. (M HaoOopoT, mpou3BOAHAS SHEPTUU — ITO UMIYJIbC. A
BOBCE HE «CHJIa», KAK MECTaMU MOKHO BCTPETUTH Y MHcaTeneil).



A «Cumay»?

Eme Bo Bpemena HproTOHa OBUIO YCTAaHOBJIEHO, YTO HMITYJIBC, MPUOOPETAEMBIN TEIIOM,
3aBHUCHUT OT BPCMCHHU ITPUIIOKCHUA K TCITY CHUJIbL. " IMO3TOMY

Ft=mv

HMIysibC CTOUT ClIeBa U UMITYJIbC CTOUT CIIPaBa.

Orcroga MOXKHO TONBITaThCsA AaTh omnpenencHue «Cuiibl» - 3TO pacueTHas BEINYMHA,
paBHas MPUPOCTY UMIyJibca B cekyHAy (F=mv/t). Hackoibko MMIyibC Tena YBEIUYHMBACTCS
KOKIYIO CEKYHIY.

JUia  pemeHuss 3anad  KUHEMaTuKU (ABWKeHHMs) He HyxHo 3Harb [IPUYMHBI
BO3HUKHOBEHHs CwiIbl. TyT Kak pa3 W NposBUiCS reHud HbroTOHA, KOTOPBIA MPEIIOKHI
ONMCHIBATh IIPOLECCHl MareMaTH4ecku. [loCKOoNbKy €cTh CBsI3b INPUYMHBI (MpaBas 4YacTb
YPaBHEHMsI) U CIEJCTBU (JIeBask 4aCTh), ITOI'0 OKa3bIBACTCA JOCTATOUHO Ul PELICHUs 3ajiau.

JHeprus

B cBoem HOOeneBckoM Jokiaazae [1] B.OTkuH cooOmmI:

Howino 0o moeo, umo «cospemennas uzuka He 3Haem, YUMo MAKoOe IHEPIUA»
(Detinman,).

HevictButenbHo, ecth y P.DeiiHMaHa Takoe BBICKAa3blBaHHE B T.5 «DEWHMaHOBCKUX
nexkuuii». U 3To B caMoM Jiene yAuBUTEIbHO.

BUKU: B

1961 roay BBIHarOmMiiCSs TpenoAaBarellb (U3UKH H  HOOCIEBCKHUI

Jlaypear, Panpz[ DeiiHMaH B CBOMX «JIEKIMIX» Tak BbIPA3WJICA O KOHICIIIWU SHCPIruu:

Cywecmseyem paxkm, unu, eciu Y200HO, 3aKOH, YAPAGIAOWUL BCeMU
SABNEHUAMU NPUPOObL, CeM, YMO ObLIO U38eCMHO 00 cux nop. Mcknrouenuil u3z
9M020 3AKOHA He Cyuecmeyem, HACKOIbKO Mbl 3HAeM, OH AOCOIOMHO MOYEH.
Hazsanue eco — coxpanenue smepeuu. On ymeepowcoaem, umo cywecmeyem
ONpeoeNénnas 8eUNUNA, Ha3bl8AeMas IHepeuell, KOMmopdas He MEeHsemcs Hu npu
KaKux npespawjeHusx, npoucxooawux 6 npupooe. Camo smo ymeepicoeHue
gecbMa U 6ecbMd OMGIEUEHHO. MO RNO-Cyuwiecmey MamemamuyecKuil
HPUHUUR, YMEEPIHCOAOWUL, 4MO CYuecmeyenm HeKOmopas YUCIeHHAs
BEUMUHA, KOMOPAsL He USMEHSemcs HU Npu KaKux obcmosmenbcmeax. Imo
OMHIOO0b He ONUCAHUE MEeXAHUZMA SABNIEHUS UTU Ye20-MO KOHKPEMHO20, NPOCmO-
HANPOCMoO omme4aemcss mo CMpaHHoe O00CMOSAMeNbCmeo, UMo MONCHO
noOCYUMams KAaKoe-mo Yucio U 3amem CHOKOUHO Cledumv, KAaK Npupooa
Oyoem 8vbIKUObIBAMb NH0ObIe C80U MPIOKU, A NOMOM ONSAMb NOOCHUMAMb MO
YUCTIO — U OHO OCMAHEMC Sl NPEHCHUM.

Unoicenepol,  uszuxku, mamemamuxu — 68ce pa3euealu uoer, 4mo
CROCOOHOCIb Ccogepuiamb OnpedenénHble O0elCmeus, Hazvieaemas pabomotl,
ObLIa KAK-MO C83aHA C dHepauell cucmemvl (KOHey Yyumamol).

BUKHneouss kpome smoeco ymeepacoaem, umo : Ouépeus (Op.-
epeu. Evépyela — Oeticmaue, oesmenbHOCb, cuna, Mowb) —
CKanApHAs usuyeckas GeluduHd, AGIAWAACS eOUHOU MepPOil Pa3iuiHbIX
dopm dsurcenun u 63aumooelicmsus mamepuu, mMepoll nepexooa OBUNCEeHUs


https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B9%D0%BD%D0%BC%D0%B0%D0%BD,_%D0%A0%D0%B8%D1%87%D0%B0%D1%80%D0%B4_%D0%A4%D0%B8%D0%BB%D0%BB%D0%B8%D0%BF%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%8F_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)

mamepuu u3 oOHUx gopm 8 opyeue. Beedenue nonsmus snepeuu y0oo6Ho mem,
umo @ ciyude, eciu puuYEcKas cucmema AeaAemca 3aMKHYMOU, mo eé
9HepeUsi COXPAHAEMCs 8 HIMOU Cucmeme HA NPOMSICEHUU 6PEMEHU, 8 MedeHUe
KOmMopo2o cucmema 6yoem sieisimvbCsi 3aMKHYmotl. Imo ymeepicoenue Hocum
HA36aHUE 3AKOHA COXPAHEHUS IHEPZUU.

C pynoamenmanvroll mouxku 3peHus IHePZUL NPEOCmasiaem coooii 00uH
u3 mpéx (Inepeus, UMNYIbC, MOMEHM UMNYIbCA) AOOUMUBHHIX UHNEZPAI08
Q8UNCEHUA (MO eCmb  COXPAHAIOWUXCA NpU  08UNdCEHUU eenudun)...(Koney
yumamul)

Jns xBanmuuuupoBaHHOTO (PHU3HMKa 3TOrO, BOOOIIE TOBOPS, JOCTATOYHO. DHEPTHsS €CTh
MHTETpall OT KOJIMYECTBa JBIKEHUS (MV), U UMEHHO MO3TOMY PacCUUTHIBAETCS 1Mo dopmylie
E=mv2. U, Hao6OpOT, MpOU3BOAHAS OT SHEPTMH IO BPEMEHH €CTh KOJHYECTBO JIBUKEHHMS
(«UMITYITBCY).

Ho toraa Bo3HMKaeT BOIMpOC: YTO k€ ObLIO HACTOJIBKO HemoHsITHO PDeitnmany B 1961 romy
(1), 4TO OH, IO €ro e BBIPAKEHUIO, HE MOT 3TOr0 OOBSICHUTH CBOUM CTYJCHTam?

5.3. Obocrosana HeobX00UMOCmMb 8ePHYMb dHEPSUU €€ UBHAYATbHBIN CMBICTL
Mepbl  08UIICEHUSL  (8HO20 U CKPbIMO20), BKII0UAs GHYMPEHHIOW DHEPIUIO
HeYNOpPs0OUEeHHO20 — KOLeOAmMenbHO20  OBUNCEHUSI  OMHOCUMENbHO — CPEeOHe2o
nonoxcenus. (B.Omxun)

Kazanoce Obl, cM. Bbie? CUHTaiTe YHEPTrUI0 MHTETPATIOM KOJIMYECTBA JABUKEHUS U JICTY
KoHerlr?

Ho ner. ¥V Otkuna nenp apyras. OH UMEET B BUY HE SHEPTHUIO JBHKEHUS OTJEIbHBIX TEI
wi rpynn tei. OH mmeer B Buay JdHepruio CPEJIBI!!! Iloromy 4TO ero aeicTBUTENBHO
MHTEPECYET CIIOCOOHOCTh «CUCTEMBI» (Cpefibl) COBEpIIAaTh paboTy, M BO3MOKHOCTb U3BJIEKATh U3
cpezbl paboTy «I10JIE3HYIO.

A xoraga @eiiHMaH «OOBSICHSA» CTYJeHTaM 3JIEKTPOAMHAMMKY, TO HM 0 KaKoil cpeje
yKe pedb He 1A, H TEPMOANHAMMKA 3aHHMAJIa CBOE MECTO KaK JUCHHILVINHA, H3y4YaBIIas
npoueccbl B CPEJAX!

[Tpuxoaurcs KOHCTATHPOBATh, YTO BbICKa3biBaHue dellHMaHa «cospemennas usuxa ne
3Haem, 4mo makKoe IHepusn» OMHOCUMCsA K DHEPIMH COBEPILIEHHO IPYroro pona, dHEpruu
TUIIOTETUYECKON, JHEPIrUU Cpefbl, «CBETOHOCHOTO 3(dupa», o koropod HuU DeliHMaH, HU
coBpemeHHas ¢uszuka B auue BUKU no BHojHE NMOHATHBIM NpPUYMHAM HE TOBOPSAT U HE
YIIOMUHAIOT, CUUTask 3UpP HECYLIECTBYIOIIUM.

TepMonrHaMuKa UMEET JeJI0 HE C KUHETUYECKOW IHEprueil IBUKEHHs OTIEIbHOrO Tella
(MM TPYMIBI KOHKPETHBIX Tel), @ C «COCTOSTHUEM» TOM MM MHOM «CHUCTeMbI» (Ta3, KUIKOCTH,
UX TemIepaTypa, 1 Ipod. «apameTpsl»). B aToM cilydae eTuHCTBEHHBIM (T10Ka) CIOCOOOM Kak-
TO OICHUTh «COCTOSIHME» CHUCTEMBbl SIBJISIETCS MpPEJCTaBIeHHE O paboTe, KOTOPYI IpH
omnpenegeHHbIX ycaoBusax mMoxkHO OKUIATD moayuurs ot cucremsl. Oto BepHo. Ho,
MOBTOPSIEM, 3TO BEAb OTHOCUTCS TOJNBKO K CIIy4al0 CYIIECTBOBaHMSA H(Hpa Kak Cpelsl,
3aIONHSIONIEH MPOCTPAHCTBO? A €ciii 3TO HE Tak? A eclu IMPOCTPAaHCTBO 3aMOJHEHHO YEM-TO
WHBIM, a HE CILTOIIHON cpenoi?

W BOT Temneph TOMBKO CTAHOBHUTCS TMOHSATHBIM, MOYEMY K OMPEICICHUIO MOHSATUS SHEPTUU
1u1st ahupHOI cpenpl B.OTKUH 3aX0AUT CO CTOPOHBI €€ «CIMOCOOHOCTH COBEPIIUTH padboTy». 160
B TIPEJICTABICHUSAX «IHEPrOJUHAMUKNY (pa3paboTaHHO B.OTKHHBIM) 3HEPTHIO BOOOIIE MOKHO


https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D1%81%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F

OTIPENIeIUTh TOJIBKO Yepe3 3Ty CaMyl0 «CIIOCOOHOCTb», U HHMKaK MHaue. Bexp paboTtaer Tam
TOJIBKO «CTATUCTHKa», a HE HbIOTOHOBCKAs MEXaHHKa!

*

W peiicTBUTENbHO, €CIM Yy Bac €cTb JBE O0JacTU MPOCTPAHCTBA B KOTOPBIX cpena
(3anonHsIOAs MPOCTPAHCTBO, €AuHas oO0Ilas cpeAa) Mo KaKUM-TO NMPUYMHAM HUMEET pa3Hble
napaMeTpsl (IJIOTHOCTb, JAABIIEHWE U TP.), TO JOJDKHO OBITH MOHSATHO, YTO MEXKAY STUMHU
00J1aCTIMH MOXKET OBITh HEKOE «OTTAJKMBAHHEY... XOTS M HE COBCEM IOHATHO, C Yero Obl TaM
BO3HUKHYTH MPUTSKECHHUIO. ..

HO3TOMy IMOXOKEC, YTO IPaBHJIBHOC HA3BaHUC <«OHEPrOJUHAMHUKHNY JOJXKHO OBITh
QHECPTroAnHaMHKa CIIOIIHBIX CPEI».

A narnblie CTOpOHHUKHY dPHUpa Pa3BUBAIOT CICIYIONIYIO JOTHKY:

Benp 11000#1 MatepuanbHbIE OOBEKT — 3TO YacTh CPEIbl, TOJBKO OoJjee IIOTHas, Tak?
CrenoBaTelbHO, MAaT€MaTUYECKHE YMO3AKIIIOUEHHS, OTHOCSIIUECS K Cpelle, OTHOCATCA U K
OTJIEIILHBIM YacTsIM 3TOU cpeabl. Bee mpocto, He Tak au?

B mnogo0HbIX ciy4yasix Ha NaMAThb HNPUXOAUT HCTOPUA €
BOIIPOCOM CpeJAHEeBEeKOBOro cxosacra: «Moxker Ju BepOiarog
NPoJIe3Th CKBO3b MI'0JIbHOE YIIKO?)

Oteer: Moxet! [loToMy 4TO mpo/1€3Th MOKET M BOJIOCOK OT
HIKYpPbI Bep0I0ga. A TaMm rjae nmpoJje3er 4acTb, MOKeT MpoJie3Th
u neJioe!

OO0 BLIBOA:

Momenmolt 6cecoa cymmupyromcsi, NOHAMHO, KAXCObL CO CBOUM 3HAKOM, U 3d NOJIHbLLL
nepuoo 0opawerust Cymma MOMeHmos oKazvleaemcst pasnou nyao. He paboma, a cymma
Mmomenmos!

Ecnu na meno oeiicmeyem — umnyivc (MV) — (eciu emy nepeoaemcsi KOIUYECMEO
OBUNCEHUS)) OM __UCIOYHUKA UMNYIbCA, MO 3AMPA4eHHas HA MO 9Hepeus UCMOYHUKA He
Modcem Obimb pasHa Hyno! DHepeus UcCmMoOuHUKA 3amMpajvueaemcs ¢ KaxcovlM NOJyYeHuem
0uepedH020 UMNYIbCA, U 6Ce «INeMeHmapHvle dHepeuuy cymmupyiomcs. HMo6o suepeus —
BeIUYUHA CKATAPHAs, U No Gopmyne u no onpederenuro. Pasno kax u paboma, komopas 6
npocmeriuieM MexaHuiecKkOM CMblCle PAeHA 3ampaieHou dHepeuu. A 6om MomeHmbl — Mo
eenuyunbl gekmopuvie! W cymmupyace (npu OeudiceHuu no 3aMKHYmMou opoume a
NOMEHYUANbHOM noje) enonne mo2ym oamse 6 cymme HYJIb.

3aKkoH COXPAaHCHUS SHCPIUH CIpPaBCAJINB TOJIBKO IJII U30JIUPOBAHHBIX CUCTEM.

Bce, uro nBmxkerca BO BceneHHOH, NOJyd4aeT SHEPTUI0 UL CBOETO JABWXKEHUS OT
rpaBUTOHOB. Beenennas (u aro6oe Teno, HaxopsIeecs B Heil) sBIseTcs OTKPBITON cuctemoil. 1
mo0ble Apyrue (MHbIE) MHEHHS M PAcCyKACHHS Ha 3Ty TeMy TaK WIM HHAue MPHUBOJAT K
nmapajokcaM, KOTOpbIE aBTOPBI OTHUX  PaCCyKIECHHUHM  «pa3peliaroT» HHOIAA  CaMbIM
YMOIIOMPAYUTENbHBIM 00pa30M, Tpellia MPOTUB AIEMEHTAPHOM JIOTUKHU U (PU3UKH.

A »Heprus JOCTaBJISETCS C KaKIBIM NPUXOASIIMM H3BHE HMMITYJIbCOM, M MOXXET OBITH
MOJICYNTaHA HAa [UIMHE OKPY)XKHOCTH OpOUTHI C OIpPENEIeHHONM CKOJb YrOJHO BBICOKOM
TOYHOCTBIO.

Jluteparypa Kk pasaeny «Kak s HOHMMAaI0 YJHeProANHAMHKOB



[IpoGnembl, BO3HUKAIOIUE Y CTOPOHHUKOB M30JIMPOBAHHOCTH HAILIETO MHUpa, SPKO ceOs

MPOSBIISIOT MIPU PACCMOTPEHUU NMPUYUH JIBUYKEHUS CIIyTHHUKOB M IIJIAaHET MO CBOMM OpOUTaM.
OnHu ObUIH PACCMOTPEHBI B CIEAYIONIUX CTAThAX!

http://www.qgeotar.com/position/kapitan/stat/krugl.pdf

http://www.vilsha.iri-as.org/stat/03 grav07 krug2.html

http://www.geotar.com/position/kapitan/stat/krug2 kvant force.pdf

u B [Ipunoxxenuu k kaure «dusndeckas puzuka» (1.1) [1].

http://www.graviton.ecoimper.net/statgrav/glavy.html

Bce maTepuanbl umeroTces Ha caiite aBropa http://www.geotar.com/position

1.

2.

&

Otkun B.A. TepmoauaaMuyeckuii myTh pa3Butus Gusuku. BectHuk «/lomMa yaeHbIX
Xaiidn», No42

Qian-shen Wang and others. Precise measurement of gravity variations during a total
solar eclipse.

byxronei H.H. OcHoBHOI Kypc Teoperndeckoir mexanuku: B 2 u. U.I. — M.: Hayka, ...
bunocodumu.

Hy6ommn I'.H. Hebecnas mexanuka. OcHOBHBIE 3a1a4n 1 MeTo1bl (MHTEpHET)
A.Bunbmanckuii. O KpyroBom JABUKEHUU
http://www.geotar.com/position/kapitan/stat/krugl.pdf

O cratpe A.Bunbmanckoro «O KpyroBOM JBUKEHUN.
http://www.geotar.com/position/kapitan/stat/krug2_kvant_force.pdf
A.Bunbmanckuii. @usnueckas gusnka (rpaButonuka) T.1-3 (MaTepHeT)



http://www.geotar.com/position/kapitan/stat/krug1.pdf
http://www.vilsha.iri-as.org/stat/03_grav07_krug2.html
http://www.geotar.com/position/kapitan/stat/krug2_kvant_force.pdf
http://www.graviton.ecoimper.net/statgrav/glavy.html
http://www.geotar.com/position
http://www.geotar.com/position/kapitan/stat/krug1.pdf
http://www.geotar.com/position/kapitan/stat/krug2_kvant_force.pdf

