ddupHaa MexaHuKa

ABTOp:
TaTtbsHa [JaHWHa

d(pmpHaa MmexaHunKa

TaTbsAHa [aHWHa

YyeHue [xyan Kxyna - 230Tepunyeckoe EcTecTBO3HaHue #2

B coBpeMeHHOW (hM3nKe KBaHTOBas MexaHuKa UrpaeTt BeAyLyo pojb B BOMpocax
00bACHEHMSA 3aKOHOB MUKPOMUMpPA N ee MesibYanlunx npeactaButTenen -
3/1eMeHTapHbIX YacTuu. OgHaKOo ee NOCTyaThl MOPON C/INLLKOM 3anyTaHbl U
NMPOTMBOPEYMUBLI. ITO MPU3HAIOT Aa)Ke CTOPOHHUKWN. Hay4HbIN MUP OCTPO HY>XXOaeTcCH B
ee asibTepHaTUBE - KOHLUEenuunm, CnocobHonM NoMoYb KBAHTOBOW TEOPUN PELLNTL ee
npobaembl. Taknx anbTepHATUB Npeasiarasoch y>Ke HeMano. B aTon KHure
MfnmManancknm Yuntens Oykyan Kxyn npegnaraeTt CBOM BapuaHT - 3PUPHYIO MEXAHUKY,
NN MeXaHUKY 3/IeMeHTapHbIX YacTuy,. B 3Ton KHUre Mmbl ctpeMmnuMmcs obpatuTb
BHUMaHMe YntaTenen Ha y)Xe MMelLLmnecs B Hayke OTKPbITUSA, COBEPLUEHHbIE He
TO/IbKO [0 Hac, HO U paHblUe CaMOW KBAaHTOBOW MexaHUKN. Peyb naget o6 naesx
Fannnesa n HeloTOHa, U 0 CO34aHHOM UMUK KaCcCMYeCKON MexaHnKe. 9To BTopas
paboTa 13 cepun «YyeHune Ixxyan Kxyna - 930Tepndeckoe EctecTBo3HaHme». XKenaeMm
BaM yBJieKaTeJIbHOro Npo4YTeHns!
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1. Yemy nocesuweHa MexaHuka [y (3n1eMeHTapHOM YacTuubl)

B naHHOM KHUre MexaHuKa Qyw (3n1eMeHTapHbIX YaCTuUL) BbICTYMaeT B KayecTBe
albTepHaTMBbI KBAHTOBON MexaHNKe. A KBaHTOBas MexaHMKa, Kak U3BeCTHO,
CTPEMUTCA NOCTUYb NPUPOAY W 3aKOHbI NOBEAEHUSA dN1IEMEHTAPHbIX YacTuy,. BoT un
MexaHuKa [yl CTPEMUTCA K TOW e uenu.

KBaHTOBas MexaHMKa Nno-HacToswemMy obpena no4ysy Noa HoramMmm B Havasne XX BekKa B
CBSA3N C OTKPbITMEM PAANOaKTUBHOCTU. ABNeHMEe pagnoaKTUBHOCTU MOCIYXXNI0
[0Ka3aTeNbCTBOM TOro, 4YTO BellecTBa (XMMUYECKMe 3/IeMEeHTbI) COCTOAT 13 bonee
MeJIKUX COCTaBHbIX YacTen - 3JieMeHTapHbIX YacTul. C O4HMMU MOJIOXKEHNSAMN
KBAHTOBOW MeXaHUKN Mbl COrlacHbl, C ApYrMMu - HeT. B ganbHenwem Mol
obsa3aTenbHO norosopmm o6 aToM Bosee nogpobHo.

KpomMe Toro, Mbl He pasfensaem rnosioXXeHUn pesTUBUCTCKON MexaHUKK (3a
HEKOTOPbIMUN NCKJTIOYEHNSAMIN). HarnoOMHNM BaM, 4YTO B OCHOBY PeNSATUBUCTCKOM
MexXaHWKW nerna cneumnasnbHasa Teopus oTHocuTenbHOCTU AnbbepTa dMHWTEeNnHa. B
PEeNATUBUCTCKON MEXaHNKe Bblpa)KaeTCsl MHEHUE, YTO 06beKTbl MUKPOMUpPA B CBOEM
OBVXXEHUN 1 NoBeAeHUN B LLeJsIOM NOAYNHAKTCA COBCEM UHLIM 3aKOHAM MeXaHUKW,
HexXenn 06beKTbl MakpoMuMpa, T. €. AK0Obl 3aKOHbI KJTAaCCUYECKOWN MEXAHUKN He MOryT
ObITb NPUMEHUMbI K MUKPOOOBEKTAM, HanpmMMep, K 3J1IeMeHTapHbIM YacTuuam. Mbl He
corfiacHsbl C 3TUMKU Te3ncamun. Kak 3TO HU YOAMBUTESIbHO, HO KJlaCcCnYecKasa MexaHuka



SABNSIETCA KJIIOYOM K peLleHUto Bcex npobaem husnkn, XMmMmmum, acTpOHOMUN U
6100rn. 3aKOHbI 3TON MEXAHUKUN NeXxaT B OCHOBe abCoMOTHO Ka)XKaA0ro NpupoaHoro
sIBNIeHNs, OIHAKO He COBCEM B TOM BMAE, B KOTOPOM OHU CYLLECTBYIOT B HacTosLlee
Bpems.

Korga Mbl BegeM peyb 0 Tenax - MAOTHbIX, XXUOKUX U Jaxke 0 ra3oobpasHbliX, HaM
Ka>eTCs, 4TO BCe npomncxogsiee Cc HAMM 04eHb eCcTeCTBeHHO. Tesla nepeMeLllarnTcs -
Mo MHepuumn, nog AencTeBneM NPUTAXXEHUA MK 3a CH4eT NOCTOSAHHOIrO BO34EeNCTBUSA Ha
HNX CO CTOPOHbI APYrux Ten. Tak>xe oHn AedopMupytoTca nam paspywatotcs. Jliiobon
MOXXeT becnpenAaTcTBEHHO HabngaTh BCe 3TO, ONUCbIBATbL U U3yYaTb. HeM u
3aHMMAIOTCA y4YeHble BCero Mmmpa.

OQHaKo JaHHble MeToAbl COBEPLUEHHO He NoAXoAAT OIS UCcnenoBaHns o6bekToB
MUKPOMMPA - XMMUYECKMX SJIEMEHTOB U 3N1EMEHTAPHbIX YaCTUL, - CTabUbHbIX U
HeCcTabunbHbIX. X pa3mMepbl C/IULLIKOM Masbl 415 TOro, YTobbl Mbl MO N
HenocpencTBeHHO, BU3yaJibHO HabnoaaTh UX CaMUX U TO, Kak OHUK cebsa BeayT.
OTctofa Bce NpobsieMbl U COXKHOCTU KBAaHTOBOW hU3NKN 1 TO obunne Teopuit,
CTPEMSILLMXCSA PACKPbLITb MPUPOAY MUKPOMUPA U 3aKOHbI, MO KOTOPbLIM OH CyLLIECTBYET.

B aTon paboTe Yuntens BHeBpeMeHHON MyaopoCcTu B ivue OLHOM0 U3 HUX - Y4nTtens
Ihxyan Kxyna - oTCTanBatloT NOJIOXKEHME, COrlaCcHO KOTOPOMY CTpoeHune nwboro tena
B KOHEYHOM MUTOre CBOAUTCA K OOHUM JIULLb 3JIeMeHTapHbIM YacTuuaMm. Bece
NOCTPOEHO U3 HUX. Hepenumble 3ieMeHTapHble YacTulbl - 3TO CTabuibHbIE YacTuubI.
HecTabuibHblie YacTuLbl - 3TO KOHIIoMepaThbl, cObpaHHble N3 cTabuabHbIX YacTuy,. B
CBOIO 0o4epenb, N3 MefibY4anllnX KOHFr1oMepaToB cobupatoTcsa bonee KpynHble, N Tak
hanee - o Tex Nop, NOKa HalwleMy B3rnsagy He npencTaloT 3aMeTHble B3riaay Tena.

N ecnun Bbl x0T 6bl Ha BpeMS NpuMeTe yTBEP)XXAEHME, YTO BCE MOCTPOEHO 13
CTabunnbHbIX 31eMeHTapHbIX YacTuy, (Qyw), Torga n1orn4yHo byaeTt NnpeanosioXnTb, YTO
3aKOHbI, yrpas/ifdoLlmne MexaHn4eCkum nosegeHnem Tes, NnoaxonaT v ong Toro, U3
Yyero 3TV Tena NoCTpPOoeHsbl, T. e. AN 4acTuy,. bonee Toro, Hy>KHO 0CO3HaTb, 4YTO
MexaHWKa Tesla CKadblBaeTCsa N3 MEXAHUKN Ka)K40ro Mesib4anllero KOMnoHeHTa B
ero coctaBe. Ml ecnm 6bl HaCcTuUbl MOOYUHAINCL KAKUM-TO MHBLIM 3aKOHaM NnoBeneHus,
TO, HECOMHEHHO, U Tena, COTKaHHbIE U3 YacTul, PyKOBOACTBOBaINCL Bbl TeMU Xe
CaMbIMN 3aKOHaMU. BCMOMHNM XOpOLLO U3BECTHOE OKKYJIbTHOE Bbipa)keHune - «Kak
HaBepxy, TakK N BHU3y». Tena NpUTArnBatoTCA TOJIbKO NOTOMY, YTO CMOCOBHOCTbIO
npuTArneaTb obnagatoT YacTULbl B UX COCTaBe. Ml oTTasikuBaHue Ten nMeeT MecTo
TOJIbKO M3-3a TOro, 4YTO OTTAJIKNBAETCSH onpeneneHHbIN TUM 4acTuy, B X coctase. U
WHEPLUNOHHOE OBMKEeHNe Ten - pe3ysibTaT MHEPLUMOHHOCTY 4YacTuul.



Mbl Npn3biBaeM Bac He n3obpeTtaTb 4YTO-TO HOBOE TaM, rAe He A0 KOHLA MOHATO U
NCMoOJIb30BaHO cTapoe. [laBanTe pUCKHEM NepecMOTPETb 3aKOHbI KJlaCCNYeCcKoun
MEeXaHUKWN C Y4eTOM TOro, 4To NPOCTPAHCTBO 3anoJjiIHeHO AywaMun. A Takxe
cchopMynmpyem HoBble 3aKOHbI. ONMpascb Ha CTapble MepecMoTPEHHbIE N HOBbIE
3aKOHbI, MonpobyeM 3a10XXNTb OCHOBbI MeXaHUKN [yw (3/1eMeHTapHbIX YacTul). Mol
yBEpEHbI, 4TO 3aKOHbl KJ1IAaCCMYECKON MEXAHUKN MOXXHO C YCNEeXOM UCMNOJIb30BaTb A4
06bACHEHUSA BCEX ABIEHUN MUKPOMUPA. YTO 1 NMonbiTaemMcs NPoAEMOHCTPUPOBATL B
3TOW YacTw.

2. YacTtuubl lHb 1 AH. Macca n aHTUMacca. NoJIOXKNTENbHbIN U OTpI/ILI,aTEJ'Ibell7| 3ap4dn.
BeWweCTBO N aHTNBELLECTBO

1. YacTuubl HBb 1 AH.

1) YacTunubl UHb - nornowatowme 3pup - GopMupytoT B 3PUPHOM rosie BceneHHoM
rnone MNpuTaKeHus.

Snp 3PMPHOro NoNA CTPEMUTCA ABUMraTbCA K TaKOW YacTuULe B COOTBETCTBUN C 1-bIM
npuHUKNom 3akoHa gencteusa Cun - «lMpupoaa He TepnuT NyCTOTbI». DTOT
OBVOKYLLMNCS MO HAaNpaB/IeHUIO K YacTuue 3MPHbIA NOTOK 1 ecTb lMone MputsxeHus.

Ka)kgasa Yactuua, norsowatouwasa 3cgup, noraowlaeT B eUHNLY BPEMEHN CTPOro
ornpenesieHHoe Koan4yecTso Adupa. M3-3a Toro 410 3hup shpmpHOro nong scony
paBHOMEpEH, He MMeeT YMJOTHEHUW NN pa3peXXeHUin, MOXXHO FOBOPUTb O CKOPOCTHU
nornoweHnsa 3gpunpa. CKOpoCTb NOrIOWEHNS KakK pa3 u byaeT yka3sbiBaTb Ha
KOJIM4eCcTBO 3hmpa, noraowaemoe 4yacTuuen B eAMHNULY BPEMEHMN.

2) YacTtuubl 9H - ncnyckawwme 3cdunp - popMmpyroT B 3npHOM nosie BceneHHon
Mone OTTankmMBaHUA.

3dunp 3PMPHOro NoNA CTPEMUTCA OTAANATLCA OT TAaKOM YaCcTULbl B COOTBETCTBUU CO
2-bIM NpUHUMNOM 3akoHa aencteusa Cun - «Mpupoaa He TepnuT n3bbiTKa». 3TOT
OTAANSALWNNCA OT YacTuubl 3PUPHBLIN NOTOK - 3TO N eCcTb osie OTTanKnBaHMA.



Kaxpas 4yactumua, ucnyckarwuwasa 2gpup, nCrnyckaeT B eAUHULLY BPeMeHN CTPOoro
onpepnesieHHoe KonyecTBo Adpupa. CKoOpoCTb NCNyCKaHNA DdMpa YKa3biBaeT Ha
KOIM4ecTBOo ddumpa, ncrnyckaemoe 4yacTmuen B eAnHNLY BpEMEHN.

2. Macca - aHTumMacca.

A Tenepb faBanTe NpoBeneM napannenb Mexay pusnyeckon Bean4nHon,
CYLLEeCTBYHOLEN B HAYKe, MAaCCON N 4YaCTO UCMOJIb3YEMbIMUN B 3TON KHUIME€ MOHATUAMU -
Mone MpuTtsaxeHusa n Mone OTTanKNBaHUA.

YacTuubl ¢ NMonamm MputsaxeHunsa (4actuubl MHb) OTBETCTBEHHLI 3a Npouecc
rpaBUTaUNmM - T. €. MPUTAXKEHNA K HUM APYrunx Yyactuu. lNone MNputaKeHns - 3To n
eCcTb Macca.

YacTtuubl ¢ Monamm OTTankmuBaHma (4acTuubl AH) oTBEYaloT 3a npouecc
aHTUrpasBMTaunm (NokKa HenpuU3HaHHbIN OhULMaNbLHON HAayKoW) - T. €. npouecc
OTTaJIKUBAHUA OT HUX OPYrux 4actuu. B Hayke rnoka HeT COOTBETCTBUSA NOHATUIO
MNone OTTankMBaHUA, caefoBaTeNbHO, NPUAETCA ero co3faTb. Takum obpasom, MNone
OTTanKkmBaHMA - 3TO aHTMUMacca.

3. DNEeKTPUYECKUIA 3apa - MONOXKUTENbHbIA N OTPULATENbHbIN.

ymato, He MHe 0QHOW X0TeNnocb 1 xo4eTcsa 06beanHUTL POoPMYJy, ONMUCHIBAIOLLYIO
rpaBUTaLMOHHOE B3aumMoaencTeme tesn (3akKkoH BCEMUPHOro TAroTeHus), ¢ popmMysion,
MOCBALLEHHOW B3aUMOLENCTBUIO SIEKTPUYECKNX 3apaaoB (3akoH KynoHa). Tak
haBaunTe caenaem 370!

Heobxoanmo NnoCTaBuUTb 3HAK paBeHCTBa MeXAY NMOHATUAMN MaCCa "
MONOXXUTENbHbLIN 3apan, a TakXXe Mmexxay nNoHATUAMN aHTUMacCCa ”n OTpI/ILI,aTeJ'IbeIVI

3apaa.

MonoXxuTesnbHbIN 3apag (MM Macca) xapakTepusyeT YacTuubl VHb (¢ Monamu
MpuTa>KeHnsa) - T. e. noraowamwme apup n3 okpyxatwero apupHOro nons.

A oTpuuaTenbHbIA 3apsg (MK aHTUMACCA) XapakTepusyeT YacTuubl AH (¢ Monamu
OTTanknBaHus) - T. €. UCAycKawLwme 3up B oKpyxatoLlee 3hmpHoe rnone.



CobcTBEHHO roBops, Macca (UM NONOXXUTENbHLIN 3apsaa), @ TakXKXe aHTMMacca (1an
oTpuuaTesibHbIA 3apsa4) yKa3sblBaeT HaM Ha TO, 4TO AaHHasa YacTuua norjaowaetT (nnuv
ncnyckaeT) 3dwmp.

Y7o KacaeTcsl NONIOXKEHMNS SNEKTPOANHAMUKM O TOM, YTO NPOMNCXOANT OTTaJIKMBaHue
OLMHAKOBbIX MO 3HAKYy 3apsA0B (Kak oTpuUaTeNbHbIX, TaK U MOJIOXKNTENbHbIX) U
NPUTSXKEHUE OPYr K APYry pa3HbIX MO 3HaKy 3apsaoB, TO OHO HE COBCEM TO4YHO. U
NPUYMHa 3TOr0 - He COBCEM BEPHOE TOJIKOBAHME OMbITOB MO 3JIEKTPOMAarHeTU3My.

YacTuubl ¢ Monsmu MpuTsaxKeHns (MoNoXXNTESNIbHO 3aps)XeHHbIe) HUKOorga He byayT
OTTaJIKMBaATbCS APYr oT Apyra. OHUM TOIbKO NPUTATMBAOTCA. A BOT YacTuubl ¢ Monsmun
OTTaNIKMBaHUSA (OTPULATENILHO 3apPsiXKEHHbIE), IeNCTBUTENbHO, Bceraa oyayTt
OTTaNIKUBATbLCA APYr OT Apyra (B TOM YMUCJ/ie U OT OTPULL@TENIbHOrO MoJItoCa MarHuTa).

YacTtuubl ¢ Monamu MpuTsaKeHUs (MOSIOXKNTENbHO 3apsXXeHHble) NPUTAruBatoT K cebe
nobble YaCcTUubl: Kak oTpuUaTesIbHO 3aps>XeHHble (C Monammn OTTankuBaHUA), Tak U
NONOXXNTENIbHO 3aps>KeHHble (¢ Monamu MpuTaxxeHus). OgHako ecnun obe YacTuubl
obnapatoT Monem MpuTskeHUs, To Ta U3 HUX, Ybe lMone MpuTsxeHns 6onblie, byneTt
B bosbwen Mmepe cMewaTh K cebe apyryto YacTtuuy, Hexxenu 3To byaeTt fenatb
YacTuua C MeHbWnM lNMonem MNpUTaKeHunsq.

4, BewecTtBo - aHTUBELLECTBO.

B h1M3nke MaTepuen Ha3biBalOT Tea, a TakKXe XMMUYeCcKMe 31IEMEHTbI, N3 KOTOPbIX
3TN Tesia NOCTPOEHbLI, 1 elle d/IeMEHTapHble YacTuLbl. B LesoM MOXHO CcYMTaTb
NpnéN3NTENbHO BEPHBLIM NCMOJIb30BaHNE 3TOro TepMMHa NoaobHbIM obpasom. Beab
MaTepus, C 330TEPNYECKON TOYKM 3PEHMNS, 3TO CUNOBbIE LIEHTPbI, Chepbl
3/1IeMEeHTApPHbIX YAaCTULL. XMMUYECKME 3IEMEHTbI MOCTPOEHbI N3 3/IEMEHTaPHbIX
4acTuu, a Tena - U3 XMMUYECKMX 3/1IeMEHTOB. HO B KOHEYHOM UTOre BbIXOAMT Tak, 4YTO
BCE COCTOUT U3 3J1IeMEeHTapHbIX YacTuu. Ho ecnun 6bITb TOYHON, TO BOKPYr cebsi Mbl
BUAUM He MaTeputo, a yLlin - T. . 31eMeHTapHbIe YacTulbl. DJleMeHTapHasa YacTuua
B OT/IM4ME OT CKMJIOBOro UeHTpa (T. e. lywa B oTAinyme oT MaTepun) HageneHa
Ka4yeCcTBOM - B Hell TBOPUTCS U ncyesaeT ddup.

[ToHATMe BeLweCcTBO MOXXHO CHYUTATb CUHOHNMOM ncrnoJjibayemMoro (pI/I3I/IKOVI NMOHATUA
MaTepund. BewecTBO - 3T0, B 6yKBaJ'IbHOM CMbICJie, TO, N3 4Hero CoCToAT BeLwn,
OKpYy>XXatoulne 4esioBeka, - T. €. XUMnyeckme aJieMeHTbl U X coegnHeHuns. A
XNMNHECKMEe 3/1IEMEHTDLI, KaK yY>Xe€ YKa3blBaJlIOCb, COCTOAT U3 3N1€MEHTapPHbIX YaCTWLU.



Ina sewectBa n MaTepunn B Hayke CylecCcTBYOT NMOHATNA-aHTOHUMbI - aHTUBELLLECTBO
n aHTUMaTEepPnAd, KOTopble ABAAKOTCA OPYr Mo OTHOWEHUNIO K Apyry CMHOHUMaMW.

Y4yeHble NpU3HaloT CyLecTBOBaHMe aHTuBelwecTBa. OQHaKO TO, YTO OHU NPUHUMaIOT
32 aHTUBELLECTBO, B peaJIbHOCTN TAaKOBbIM He ABNAeTCA. B 0enCcTBUTENIbHOCTH
aHTMBELLECTBO Bcerga bb1/10 Noa pykKonm y Hayku 1 Bb110 KOCBEHHO OTKPbLITO yXe
OaBHbIM-O0ABHO, C Te€X NOp KakK Ha4vaan NPOBOAUTb OMbIThl MO JIEKTPOMArHeTU3IMy. A
NMPOSABJIEHNS €ro CyL,.eCTBOBaHMSA Mbl MOCTOSAHHO MOXXEM OLLYLLLATb B OKPY>XaloLLeM
Hac Mupe. AHTMBELLECTBO BO3HUKJI0 BO BceneHHoOM BMeCTe C BeLeCTBOM B TOT CaMbIi
MOMEHT, Korga nposBUINCE 3/1eMeHTapHble YacTuubl (Aywwu). BewecTBo - 3T0
YacTuubl NHb (T. e. 4acTuubl ¢ Monamu MNputaKeHuns). AHTUBELLECTBO

(aHTMMaTepunsa) - 3To YacTuubl AH (YacTuubl € Monamm OTTankKuBaHUA).

ConcTBa 4YacTuy NHb 1 9H NpaAMO NMPOTUBOMNOJIOXKHbI, B CBA3M C YEM OHU NPEKPACHO
noaxonAaT Ha POJib MCKOMbIX BeLeCTBa U aHTMBELLECTBA.

3. 3dup, 3anoNHAWNA 3NeMeHTapHble YaCcTuubl, - UX OBVXKYLLMW haKTop

«CrNOBOWN LUEHTP 3/IEMEHTAPHOM YaCcTULbl BCEraa CTPEMUTCS ABUraTbCsA BMecTe C
DUPOM, KOTOPLIN B AaHHbIA MOMEHT 3aMoJIHAET 3Ty YacTuuy (1 ee dopmMupyeT), B
TOM >Ke HarnpaBJIEHUN U C TOW XKe CKOPOCTbo». DhUp - ABMXKYLLNNA haKTop
3N1eMEHTapHbIX YacTuu,. Ecnm 2cdup, KOTOpbIA 3an0NHSAET YacTuly, MOKOUTCS, TO
nokKonTbCs ByaeT u caMa YyacTuua. A ecnm 3GMp YaCcTULbl ABUXKETCSH, ABUraTbCA
OyneT n yacTuua.

Taknm obpa3om, n3-3a TOro, 4YTO He CyWeCcTBYEeT pasHULbl Mexay dPUpoM 3PNPHOro
nons BceneHHom n 2dpmpoM YacTtuu, Bce NMpuHUUNbI noBeaeHnsa dpupa NpuMeHUMbI 1
K JIEMEHTapPHbIM YacTuuam. Ecnm 2up, KOTOpbIN NPUHALNEXNT YaCcTuLe, B AaHHbIN
MOMEHT ABUXXETCA B CTOPOHY BO3HUKHOBEHUS HefoCTaTKa Ddupa (B COOTBETCTBUN C
rnepsbiM NPUHLUMNMNOM noBeneHunsa ddunpa - «B apnpHOM nosie He BO3HMKaET 3PUPHbIX
nycToT») nmbo oTaanseTcsa ot n3bbiTKa (B COOTBETCTBUM CO BTOPbLIM MPUHLUMNOM
noseneHns dgupa - «B acbnpHoOM nose He Bo3HMKaeT obnacten ¢ n3bbIToHHOMN
NAOTHOCTbLIO 3hupa»), HacTuua byneT ABUraTbCA BMeCTe C HUM B TOM Xe
HarnpaB/I€HNN U C TON XKe CKOPOCThIO.



4. Y1o Takoe Cuna? Knaccudpmkauyma Cuin

OAaHoM U3 oCHOBOMOJArarWmnX BEINYUH B Jpun3nKe B LLesIoM, U ocobeHHO B 04HOM 13
ee nogpasfesioB - B MexaHuke, aensgetca Cnna. Ho 4TO 3TO Takoe, Kak ee
OXapaKTepnsoBaTb N MOAKPENUTb YEeM-TO CYLLECTBYOLWMM B peasibHOCTN?

Ona Havana oTkpoem nwbon dusnyeckmm HumMkKnonegnyeckmmm Cnosapb 1 NMPOYTEM
onpegesneHmne.

«Cnna B MeXaHNKe - Mepa MexaHU4eCcKoro encTBmsa Ha JaHHoOe MaTepuasibHoe Teno
apyrux ten» (®3C, «Cuna», nog pea. A. M. lNMpoxopoB.a).

Kak Bbl BugnTe, Cnna B COBpeEMEHHON (pU3nKe He HeceT UHpopMaumm 0 4emM-To
KOHKPETHOM, BellecTBeHHOM. Ho npu 3ToM nposasneHnsa Cunbl 60see 4eM KOHKPETHBbI.
Onsa Toro 4Tobbl CNpPaBUTb CUTYaLUO, HAM Heob6xoaAMMO B3rIgHYTb Ha Cuny C
Mo3nuUMmM OKKyJibTU3Ma.

C 330Tepuyeckon To4kM 3peHna Cuna - 3To He 4TO UHoe, Kak Alyx, cdup, dHeprusa. A
Ayuwia, Kak Bbl MOMHUTE, 3TO ToXe [lyX, TONIbKO «CBUTbIN KOJNbLLOM». Takum obpa3om, n
ceoboagHbIM iyx - 310 Cuna, n Aywa (3anepTbin [yx) - 3To Cnna. 3Ta ndpopmaumns
O4YeHb NMOMOXXEeT HaM B AaJibHeNLeM.

HecMOTpsa Ha HEKOTOPYIO Pa3MbITOCTb onpeaeneHns Cusbl, oHa nMmeeT nog cobon
BMOJIHE BELLECTBEHHYIO OCHOBY. DTO BOBCE He abCTPaKTHOE MOHATME, KaKMM OHO
npeacTaeT B pM3nKe B HAcToslLLee Bpems.

Cuna - 3To NpUYMHa, 3acTaBasoWwan dhup NprUbANKaTbCA K ero HefoCcTaTKy Uan
0TAaNATbLCSA OT ero u3bbiTka. Hac nHTepecyeT Iup, 3aKNOYEHHbIN B D/1IEMEHTAPHbIX
YyacTuuax (Qywax), nodTomy ana Hac Cuna - 3To, Npexxae BCero, Npu4nHa,
noby>xaatwoLasa YacTuubl K ABUXKeHUo. Jllobas aneMeHTapHas YacTuua - 31o Cuna,
MOCKOJIbKY OHa MPSIMO UJIN KOCBEHHO BO3AENCTBYET Ha Apyrue YacTulbl.

N3mepunTb Cusly MOXKHO MPM NOMOLLM CKOPOCTU, C KOTOPOW 3dnp YacTuubl ABUrasncs
Obl noa BAMaHMEM 3Ton Cunbl, HEe AENCTBYM Ha YacTuuy HUKakume gpyrue Cunbl. T. e.
CKOPOCTb 3(PMPHOro NOTOKa, 3aCTaBAAlOLWero YyacTuuly ABUraTbCA, 3TO N eCTb
BeNnYmHa atom Cunbl.



HaBanTte kKnaccuuuympyem Bce Tunsl Cu, BO3HMKAKOLWMX B YacTuLLAX, B 3aBUCUMOCTH
OT NPUYUHbI, KOTOPAsi NX Bbi3blBAET.

1) Cuna MputaxeHuna (CtpemneHne MpuTsarxeHns).

MpUYMHON BO3HUKHOBEHUSA 3TOon Cunbl cnyXuT nobon HegocTaTok ddupa,
BO3HUKaoLWmMM rae-nmbo B achnpHom none BceneHHon.

T. €. NPUYNHOWN BO3HUKHOBEHMSA B YacTuue Cunbl MputsaxxeHusa cnyxuT nobasa gpyras
yacTuua, norsowamuiasa Igup, - T. e. popmupyrowas lNose NMpuTtaKeHUs.

2) Cuna OTtTtankmaHusa (CtpemneHne OTTankuBaHUA).

MpUYnHON BO3HUKHOBEHUSA 3Ton Cunbl anseTca nobon n3bbiTok Icdupa,
BO3HUKatoLWMM rae-nmbo B achnpHom none BceneHHon.

T. e. NPUYNHON BO3HUKHOBEHUNSA B YacTuue Cunbl OTTankmBaHUA CiyXxuT nobas
Apyras 4acTuua, ucnyckatwouwas 3gpup, - T. e. popmupyrowas lNMone OTTaskKMBaHUS.

3) Cuna UHepuunmn (MHepumnoHHasa Cuna).

Mpu4nHOM BO3HUKHOBEHUSA 3TON Cunbl ABNAETCA UCMYyCKaHWe BCero NpoM3soanMoro
yacTuuen 3dmpa He BCEN ee NMOBEPXHOCTLIO, a TOJIbKO 3a4HUM noaylwapuem (rno xoay
ee ABmxeHns). Tak Kak MHepumnoHHasa Cuia BO3HUKaeT B YacTuue ToJsIbko 6narogaps
TOMY, 4TO B Heln cyulecTByeT lNMone OTTaskMBaHUSA, TO MOXXHO pacCMaTpuBaTb
NHepuunoHHyto Cuny Kak YacTHbIN cnydan Cunbl OTTankmeaHusa. OTandme 3Tnx Cun
Apyr OT Apyra CoCTouUT B TOM, 4TO Cuna OTTaNIKUBaHUA - 3TO CTPEMJIEHNE YacTuubl
OTAANATLCA OT NOCTOPOHHEro A9 Hee NCTOYHUKa Ddupa, a BOoT NHepunoHHaa Cuna -
3TO CTPEeMJIEHNE HYaCTuULbl OTAANATLCA OT dMpa, KOTOPLIA UCNYCKaeT OHa caMa.

4) Cuna OdasneHus NoeepxHOCTU YacTuubl.

Jliobasa oBmXXyLancs 4acTmuya cama no cebe He aBngeTCs 3PUPHLIM MOTOKOM (B
OT/INYMe OT HACTOALLMX 3(PUPHbBIX MOTOKOB, CO3aBaeMbliX HEAOCTAaTKOM UJIN
n36bITKOM Sdbnpa B 3hmpHOM none). OaHaAKO, TEM HE MeHee, N3-3a TOro YTO YacTulbl
3anoJIHEHbI 2PMNPOM, 3PP EKT OEeNCTBUA dPUpa OBMKYLLENCA YaCTULbl Ha YacTuuy,



BCTpeYvatoLyocs Ha NyTu, BO MHOITOM HanoMunHaeT gencteune MNMons OTTaskKMBaHUS.
CXoL4CTBO COCTOUT B TOM, YTO B KaXXA0M 13 3TUX CNly4aeB YacTuua CTpeMuTcs
OTAaNATbCA OT AaBALLEro Ha Hee 2upa - ddurpa, 3anosHALWEro 4YactTuuy, nau
ddumpa Nona OTTanknBaHUs. Pa3zHuUa XXe 3aK/ito4aeTcs B TOM, YTO eC/in nuccnepyemas
YacTuuya 3aukcmpoBaHa Kakum-nmbo MNonem MputsaxxeHnsa (Hanpumep, MNMonem
MPUTSAXKEHNA XUMUYECKOr0 3/IEMEHTA) N HEe MOXKeT cBOOOAHO ABUraTbCA BMecTe C
AaBAWMM Ha Hee D(upomMm, To B ciiydae gencteuna Nonsa OTTankmeaHmUsa 3up 3Toro
Mona nocTtynaeT B YacTuuy N TpaHchopMupyeT ee. A BOT 3P, 3anN0SHAOLWNN
4acTuly, He MOXKeT ee NOKUHYTb U BOUTU B APYryl0 YacTuLy, Ha KOTOPYIO OaBUT, 1,
COOTBETCTBEHHO, HE MPONCXOOUT ee TpaHchopMauunn.

Hanbonee pacnpocTpaHeHHbIA MpuMep, Koraa B YacTuuax opmupyetca Cuna
[laBNeHNs CO CTOPOHbI APYroM YaCTULbl - 3TO COyaapeHmne 4yactuu,.

LlaBneHne Ha HacCTunuy O4€Hb 4aCTO NpmMBOoANT K BO3BHNKHOBEHWIO ¥ Hee Cunebl
|/|HepLI,I/II/I M Ha4aJly ee NHePLUMNOHHOIo ABNXEHINA.

1) YacTuua, okasbiBaoLwasa gaBjeHne Ha Apyryt 4actumuy, ceoboaHa (He BXoouT B
COCTaB HMKAKOro KOHrsioMepaTa 4aCTul) U OBUXXETCHA CaMOCTOATEJIbHO - MO UHEepPLUUN.
CoOTBETCTBEHHO, HA MOMEHT coyfapeHus y Hee cyuwecTtsyeT lNMone OTTanknBaHUS U B
Hen pencrteyeT NHepumoHHaa Cuna. OgHaKo n3-3a TOro, 4To aupHoOe none,
OTHOCUTEJIbHO KOTOPOro OHa ABMXXETCH, CMeLlaeT ucnyckaemMbln eto 3pup Hasag,
YacTuUa OKa3biBaeT faBsieHne He SdupoM MNMona OTTankMBaHUA, a 3arnoJIHALWUM ee
Sdumpom.

2) YacTuua, okasbiBaloLas AaBneHne, BXOAUT B COCTAaB KOHrJioMmepaTa 4acTul,
Hanpumep, XMMNYECKOro afieMeHTa. A XMMUYeCKNIN N1IEMEHT, B CBOKO o4epenb, BXoOUT
B COCTaB TeJla, KOTOPOe Kak pa3 u OBUXXeTCH No ndepuunn. B pesynbTaTe gassieHue
Oy4yT OKa3blBaTb YaCTULbl B COCTaBe 3/IEMEHTOB, HAXOA4AWMNXCS Ha MOBEPXHOCTM
Tena. He Bce YacTumubl B COCTaBe 3JIEMEHTOB MHEPLMOHHO ABMXKYLLeroca tTena éyayr
dopmuposaThb Nosie OTTankKnBaHUA Ha MOMEHT MHEPLMOHHOIO ABMXEHUA. [To3TOMY
DaBJlIeHVe Ha uccnenyemyro YacTuLly MOXKET OKasaTb Kak 4acTuua c lNosiem
OTTankuBaHus, Tak 1 4actunua c Nonem MputaxkeHusa. OgHako B NtoboMm cnyyae
OaBNeHne Ha nccnengyemyio 4actuuy byaeTt okasbiBaTb 3Mp, 3aN0NHAOLWMNN HacTULy
(ma>ke ecnm 310 4Yactuua ¢ Nonem OTTanKMBaHUA, TaK Kak NCMyCKaeMbln eto Idup
CMellaeTcs B Xo4e MHEPLMOHHOIO ABMXEHNA Ha3a noa AaBneHneM 3(pMpHOro nons).

NTak, naBanTe nogsenem UTor 1 Aaaum onpenenieHns scem 4-m tunam Cun.



Cwuna MNMpuTs>xeHusa - Npu4nHa, Nnoby>xaaLasa 4acTmuy ABUraTbCa B HarnpaBieHNn
BO3HMKatoLwero raoe-nmbo B aonpHoM nose BceneHHom HepgocTaTka ddupa.

Cnna OTTasiKMBaHUA - NPUYMHa, 3aCTaBngaloWas YacTmLy OTAANATLCA OT
BO3HUKatowero rae-nmbo B agompHoM nosie BceneHHom nsbbiTka 3dupa.

Cuna NHepuuun - cTpeMseHne 4acTuubl 0TAaNATbCs OT ee cobCTBEeHHOro dupa,
NCnyckaemoro ee 3afHuM (No xony OBUXKEHUS) NoJyLLlapueM.

Cuna dasneHuns nOBerHOCTI/I YacTuuybl - cTpeMneHne 4aCtuubl ABNTaTbCA B TOM XKe
HarpaBJieHnn, 4TO N OaBsAlWlad Ha Hee OpYyrad YaCTuua.

5. MNo4yeMy annieMeHTapHble YacTuubl NOAYNHAKTCA genctenio Cnn?

HNaBanTe 3agagmnmcsa cnegytowmm Bonpocom - novyemy Cunbl CoCOOHbI OKa3biBaTb
B/INSAHNE Ha 3J1IeMEeHTapHble YacTuubl? N1an MOXXHO CKa3aTb MHAYe - NoyYyeMy 4acTuubl
non4vymHatoTca Cunnam?

B KHUrax, puabmax n tenenepenadax no pusnke Mol TO U 4710 MOXKEM CJ/ibiWaTb UK
YyuTaTb Cefylolre BolpaXkeHusa: «Cunia, C KOTOPOM BO3OENCTBOBAJIN Ha Teso...»,
«Cnna, KkoTopas bblna npuaoxeHa K Teny» U T. N. Kak TpakToBaTb rNYyOUHHbIN CMbIC/
3Tux ppas?

Ha4vaTb cnepyeTt ¢ HaNnoMmMHaHMsA 0 ToM, 4TO Cnna - 3TO NpUYMHa, 3acTaBnAoLWas
YacTuuy (Oywy) nepemewaTtbca B [IpocTpaHcTBe. KaXkablh N3 YeTbipex
cywecTtByowmx Tmnos Cnnbl BAngeT Ha OQywn (4acTuubl) - T. €. NPUBOAUT UX B
OBV>XEHNE - CNoCcoboM, HECKOIbKO OTJINYHBIM OT OCTasbHbIX. Cuna MNpuTaeHuns
3acTasnsgeT Oywwu npnbnmxatbca. Cuna OTTankmeaHna n Cuna dasneHus
MoBepxHOCTK HYacTuuybl oTTankmeatoT Aywn. Cuna NHepuunmn TonkKaeT Brepen camy
ncnyckawowyo 3Ty Cuny (3T1oT 3hump) YacTmuy. Ho HeCMOTpSA Ha 3TO pasnunyue,
MPUYUHBbI, MO KOTOPbIM HYacTuubl NogunHaTca Cunam, NOJIHOCTBIO YK1a4blBAOTCA B
paMKy OBYX MPUHUWMNOB noBeaneHnsa ddupa, 0 KOTOPbIX Mbl pacCcKka3biBaan B 1 HacTu.
Benb YacTuubl - 3T0 He Bonee yeM Spunp. BCNOMHUM OCHOBHbIE MOMEHThI,
KacawLwmecs 3TUX ABYX 3aKOHOMEPHOCTEN.



[lBa NnpuHUWMMa pyKOBOAAT pacnpeneneHnem 3cdunpa Bo BceneHHon. MOXXHO Ha3BaTb
nx «Mpupoda He TepnuUT NyCTOTbI» U «[pupona He TepnuT N3bbiTKa».

Becb cywecTsyoLwmn B0 BceneHHOM 3unp CTPEMNTCSA PaBHOMEPHO 3aMN0JIHUTb
Kakayto To4ky lNpocTpaHcTBa. OTClOo4a NepBbin MPUHLMN NnoBefeHusa ddupa -
«[Mpnpona He TepnnT NycTOThbl». Bblpa)keHne «[lNpupoaa He TepnuT NyCTOTbI»

B OAaHHOM CJly4ae 03Ha4vaeT, 4To, eC/in B KaKon-nmbo To4Yke NpoCTpaHCTBa nc4yesaeT
3hunp, PUp oKpy>KatroLero 3MpPHOro Nosf «TeyeT» B 4aHHOM HanpasJieHUN,
co3naBast 3(pUPHbLIA MOTOK.

KoHel, 03HaKOMUTEeNbHOro parMeHTa.

Kynute: https://tellnovel.me/danina_tat-yana/efirnaya-mehanika
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