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HHS JBUXKEHHS VA MaKpockomudyeckux ted. He tak oGcrout nedo,
KOraa peub WJET 06 aTOMHBIX SIBJIEHHSIX — SIBJEHHUSIX, IPOUCKOSIIHMX
C YaCTHIIAMH O4YeHb Majof MacChi B OYeHb MAJbiX oObeMax IpOCTpPaH-
crBa. PaccMorpum; HampuMep, ABMXKEHHE 3J€KTPOHA B aTOMe BOJO-
poma. Macca aaektpoHa m = 9,11-10%8 r. Omubka B MOJOXKEHHH
3JEKTPOHA 6X BO BCAKOM C/ydYae He JOMKHA MPEBHILIATH PasMepHl
aToMa, T. €. JOMKHO OhiTh Ox << 1078 cM. Ho Torga u3s cooTHOLIEHHS
HEONpeJle/IeHHOCTEH ToNy4aem

h 6,63. 10727 - .
Sv> s = g1 oo ~ 1 10° emfe.

dra BeJIMYMHA He MeHbLie, a Ja)ke OOJblle CaMOH CKOPOCTH 3JEKTPOHA
B aToMe, KOTopas mo MOpsijxy BenuuuHbl paBHa 108 cm/c. Tlpu takom
TOJIOXKEHHH KJIacCHUYeCKasi KapTHHA JIBHXKEHHUS TepsieT BCSKHH CMBICI.

§ 6. O cmbicie NPoM3BOAHOH M MHTErpana B NPHIOKEHHAX
‘ K GH3KYEeCKHM BOMpoOCcam

1. Tlpouecc mpenenpHOro mepexoja (3.4), C MOMOIIBLI0 KOTOPOTO
onpenensercs Mpou3BOnHasA, HaswBaercs dugpepenyuposaruem. 1lons-
THE NPOU3BOJHON MIHPOKO HCIOJL3YeTcsl B MeXaHHKE H BO BCeX APYrHX
pasjenax ¢usuku. MmenHo 3ajaua o6 onpenesieHHH CKOPOCTH MpPOM3-
BOJILHOTO JIBHKEHHSI NpUBEJA K 3TOMY MOHATHIO HbloTOHA, KOTOpBIH,
napsny c Jlei6Hunem (1646—1716), sBJasieTCsT OCHOBOIIOJOXHHKOM

o dx
Au(depeHLHanbHOTO W HHTETPAJIBHOTO HeuHc/iennil. OGosHavenne

o “ dx
A5t IPOM3BOAHON NpuHaniexuT JleiGuuuy. Ha cumBon 47 B MaTema-

THKe CJIelyeT CMOTpeTh KaK Ha efvHoe LieJioe, a He KaK Ha OTHOLIEHHE
JBYX «GeCKOHEYHO MasbiX» mpupamienuil dx u df. Cmblca NpOU3BOAHOM

dx
X =" TOUHO ompejiesieH cootHoleHHeM (3.4). CHauana Hajo oGpaso-

. Ax
BaTb OTHOIL€EHHE KOHEUHBbIX NpHpalLleHHH AL npeanoaaras, uro Af

He PaBHO HyJ 0. 3aTeM NyTeM NMpeoGpa3’oBaHHH 3TOrO OTHOLIEHHS HJH
KaKHUM-JIH60 HHBIM CIIOCOGOM CJleflyeT COBEPUINTb MepeXxoj K Ipefeny.
Ho Hu B KoeM ciiyyae Hesib3si IPeACTaBAAThL cele, 4To CHavaJa coBepuIeH
KaKOH-TO TpefenbHuIl mepexod oT Ax u Al K «0eCKOHEYHO MaJbIM»
BeJIHUHHAaM dx u df, HasbBaeMbIM Jdueperyuasamu GYHKUHH X H

X
apryMeHTa f, a 3areM B3ATO OTHOLIEHHMe 3THX AuddepeHUHaIoB R

Tako#i B3r/sj Ha NpPOU3BOAHYIO CYINECTBOBaJ B HauyaJpHOM CTajHu
pasputus auddepeHuHanbHoro ucyHcaeHus. OAHAKO OH He COBMECTHM
¢ Tpe6OBaHHEM MaTeMaTHYecKOH SICHOCTH MOHSATHH, Aa ¥ BoOOILE JH-
meH cmelcaa. IlpaBaa, MoXHO Tak onpefenuTs AuddepeHnuansl dx u
dt, 4TO HX OTHOLIEHHE CJAEJIAeTCsl PABHBIM TIPOH3BojHOH X. B marema-
THKe AuddepeHinan di onpenensiercss Kak NPOM3BoJIbHOE NpupalieHue
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aprymenTa f, a augpdepeninan GyHKIHUU dx — ¢ TOMOUILIO COOTHOLIe-
HHUA dx = Xdf. Ho Ttemepr B yTBep:KIEHHH, UTO TPOH3BOJAHAHA €CTb
OTHOLIEHHEe [BYX KOHEUHLIX BeJHUMH dx ¥ df, HeT HUYero yauBUTe/b-
HOT'O, 3TO — IPOCTasi TABTOJIOTHS, HHOH criocob BeipaxeHusi. [lepBuu-
HBIM, [IO-TIPEXKHEMY, SABJSETCH IOHATHE NPOU3BOAHOH, a He audipe-
peHuHagna.

OnHako B NPHJIOKEHHAX MaTeMaTHKH K (PH3HKE Halo CUHTATHCS
¢ TeM, 4TO (QH3HYECKHE BEJHUUHBI [IOJYUYalOTCS B KOHLE KOHLOB B pe-
3y/1bTaTe€ KOHKPETHbIX H3MEPEHHH, a BC€ H3MEDPEHUS COIPOBOXKIAAKTCA
OlIMGKAMH M BHOCAT HCKAXKEHHS B €CTeCTBEHHBIH XOJ ABJCHHH. 3TO
06CTOSTEJBCTBO, CTPOTO TOBOpSA, Je/1aeT HeBO3MOXKHBIM MpelelbHbIH
nepexof Af — 0, Ax — 0, BBOIHMBIH B MaTeMaTHKe MPH ONpeleTeHHH
npousBofHOH. JlonycTHM, HampHMep, YTO H3MEpsercs CKOpPOCTb [BH-
JKyueficss Iy B Bo3AyXe. 3ajaya CBOAUTCA K H3MEPEHHIO DACCTOSHHSA
Ax ¥ npoMexyTKa BpeMeHH Af, 3a KOTOpbIH NyJs MPOXOLHT 3TO pac-
crosgHde. Eciu BpeMs Af B3ATb oueHb GOMBUINM, TO 34 3TO BpeMs CKO-

pOCTb MYJ/HM MOXKET 3aMETHO YMEHBIUHTbCA H3-3a CONPOTHBJIEHHS BO3-

Ax
ayxa. OTHoLIeHKe -
CKOPOCTH INYJH B paccMaTpHBaeMbli MOMEHT BPEMEeHH. Y MeHbluas
Bpems Af, Mbl 3aMeTHM, YTO, HayHHas C OIpeIeIeHHOTO MOMEHTa,

Ax

OTHOLICHHE 7
H3MEHATbCH, eCAH OTBJAeYLCS OT C/ydYaHHbIX OMIHGOK, CONpPOBOXKIANO-
UMX Kaxkjoe uamepenue. JlanbHefiiiee ymeHbleHHe Af GeCCMBICIEHHO.
OHO MOXKeT TOJIbKO YXYALIHTb A€10, TAK KaK INPH AaJbHeHIIeM yMeHb-
Ax
At
Gosiee u Gosee ueperyiaapHo. OHO NPHHUMAET pas3/HYHbIC 3HAUEHUA
OT OuYeHb GOJBLIKX [0 OYeHb MaJblX: ITO 00yC/0BJAEHO T€M, YTO OTHO-
CUTENbHAS TOUHOCTL JIOGOTO H3MEpEHHs] TEeM MeHblle, 4YeM MeHbIle
u3MepsieMasi BennuuHa. He npencrapisier, HanpiMep, 0co50 GOJLLIOrO
TPyJa H3MEPHTh VIHHY B OOMH METP C TOYHOCTbIO AO OAHOI'O MHJLJIH-
MeTpa, T. €. ¢ OTHOCHTeNIbHOH TounocThio 1/1000. Ho usmeputs ¢ Ta-
KOH K€ OTHOCHTe/bHOH TOUHOCTHIO AJHHY B OJHH MHJUIMMETD 3Haul-
TeJbHO TpyAHee. Uem MmeHblue Af, TeM MeHblle TOYHOCTb, C KOTOPOH

B 3TOM CJ/1y4ae MOXKET OKa3aTbCsd 3aMETHO MEHbIIIe

B npepenax lIOCTYHHOf:i TOYHOCTH H3MEPEHHS IIepecTaeT

weHud Af oTHOLLEHHe Ha4YHHAeT H3MCHATHCSA CHOBA H IIPHTOM BCE

Ax
Mbl BBIYHC/IfieM OTHOLIEHHE 7. Ecnn Af ymeHbiaTh GecnpesiesibHO,

TO BBLIYHCJICHHbIE 3HAQUEHHS OTHOLUEHHUS HE 6y,ZIYT CTPEMUTBLCA HH

Ax
At
K KaKOMy oIpejeleHHOMYy Iipeieny. JDTO MNOKa3biBaeT, YTO B paccMma-
TpHBaeMOM IIpHMepe H3-3a OIIHGOK HM3MepeHHH Mpefe/bHbIH Nepexoj
K Af — 0 He moxXeT ObITb OCYUICCTBJICH B CTPOr0 MaTeMaTHYECKOM
cMbIce. BLIUHCAHTL HCTHHHYIO CKOPOCThL HJH NPOH3BOIHYIO U = X H3
$U3NUeCKHX H3MepPeHHH MOXKHO JHIIbL NPHOIHKEHHO, OTOXKJECTBJIAA

Ax
==. OnruMajpHas BeJHYHHA

€e C OTHOIICHHeM KOHeUHBIX NMpupalleHnii 55
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BpeMeHH Af, IpH KOTOpPOH TOYHOCTh BRIYHCJIEHHSI HCTHHHOH CKOPOCTH
MaKCEManbHa, ornpenesnsiercss KOHKPeTHBIMH YCI0BHAMU. Masnie, Ho Ko-
HeuHble npupamenua Ax u Af, oTHOLIEHHe KOTOPLIX C AOCTATOYHOH TOU-
EOCTBIO alMpOKCUMUPYET NPOU3BOAHYIO X, GDU3UK Ha3BIBACT OECKOHEHHO
MarbiMy WIH, TIONHee, guautecky beckonewno maroimu serusuramu. OH
o6o3HayaeT UX NOCPEICTBOM dx U df ¥ o6pallaeTcsi ¢ HUMH Kak C mare-
maTuueck My auddepennyanamu. Takum o6pasoMm, B gusuke npoussoo-
HAs BLICMYNEEM KOK OMHOUWIEHUE KOHEUHbIX, HO QOCHIQMOHO MAAbIX NpU-
paweruld GyHKYuL U apeymenma, a He KAk npedea 3mo20 OMmHOUICHUS.

Onnako He TONBKO OMHOKH H3MepPeHHH MOryT CAelaTb HeBO3MOXK-
HBIM NIpaKTHUeCKOoe BBINIOMHEHHe NTpeneJbHOro nepexoja B CTPOro Mare-
MAaTHYeCKOM cMbicje. Takasi HEBO3MOXKHOCTL MOXKeT ObITb M NpPUHIM-
NHaJbHOH, OOYC/AOBJEHHOH caMOil TNPHPONOH GH3WYECKHX BEJIHUHH H
¢du3nuecknx 3aKonos. Tak, TOuHOe BEINIONHEHHE NpeAeJbHOIO Hepexoja
HEBO3MOXKHO H3-32 COOTHOMIEHHsi HeonpepeieHHoctedt (b.1) Hefcrnu-
TeJIbHO, eCJIH IIPOMEKYTOK BpeMeHH Af CTPeMHTCS K HYJ/I0, TO IIPH 3TOM
fyJeT CTPEMHTHCS K HYJIIO H TpoxoanMoe paccrosinie Ax., Heonpeaeaen-
HOCTb 0X B L:3MEPEHHH NPOXOJIHUMOIO PACCTOAHHS He AOJIXKHA IPEBOCXO-
_ Ax
T Af
notepano 6wt BCAKME cmbic1. Takum obpasom, npu Af{— 0 nomxﬂa
CTPEeMHTBCH K HYJIIO M HeornpeieseHHOCTb B KoopauHate 6x. Ho Torpaa,
COrJIaCHO cooTHOWeHHuIo (D.1), HeompezneaeHHOCTb cKopoctH 8v Gyner
CTPEMHTBCA K GECKOHEUHOCTH. DTO 3HAYUT, YTO OMINOKA, KOTOPYIO MbI
JeslaeM TIpH BBLIYHCJEHHH CKOpOCTH v no dopmy.e (3.3), CKOb yroaHo
BE&JIMKA MO CPAaBEEHHIO C CAMOH CKOPOCTBIO 0. ‘

2. HMsnoxeHHEie BBIBOABI OTHOCATCS He TOJBKO K MNPOH3BOLHOH
KOODAHHATHl, HO M K NPOU3BOAHBLIM BCAKHX (H3HUECKUX BEIHYHMH.
Honyctum, Hanpumep, 4to TpebyeTcs onpeneHTh NJIOTHOCTb BELIECTBA
B Kakoii-1n6o Touke npoctpaHctBa. C 3TOH LeNBI0 MOXKHO MOCTYIHTh
crepyrciiuM obpasoM. OKpyKHM paccMaTpHBAaEMYH TOUKY 3aMKHYTOH
NOBEPXHOCTLIO, OrpaHnuuBapoiieit obvem AV. O6o3Hauum uyepes
Am wmaccy BellecTBa, cojepxamerocs B 3ToM o6beme. OrHouenue

_Am
Pep = X7

auth Ax. Vnaue BbuHC/enHe cpefHeil cKOpocTH no dopmyae o,

Ha3blBaeTcs cpednell naomuocmeto eewjecmea '8 oGveme AV. CpeaHss
IJIOTHOCTB, BOOGILIE FOBOPS, 3aBHCHT OT BeJJHYHHBI U hopMbl o6pema AV,
BHYTPH KOTOPOTO HAaXOAUTCS paccMaTplBaeMasi Touka, UToObl MCKJIQ-
YUTh 3Ty 3aBHCHMOCTB, BBOAAT NOHSITHE UCHMIUHHOIL NAOMHOCMU Be-
LIECTBaA, ONpejeass ee nyreM npefensHoro nepexopa AV — 0. O6piuHo
TOBOPAT, YTO NpH 3TOM CPElHSAA IJOTHOCTb (., CTPEMHTCA K OIpeje-
NEHHOMY Tpefieny p, KOTOPLifi ¥ HasbiBAETCS MCTHHHOM IVIOTHOCTBIO
BEUIECTBA B paccMaTpHBaeMOH TOUKE MPOCTPAHCTBA:

lim &m _ d4m
p= M av =av: 6.1
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Hcemunnas naomucems onpedessemes, TakuM cOpas3oM, Kaxk npouseod-
Has maccet ho G6Bemy. 3T4 BeNHUMHA 3aBUCHT TOJALKO OT IOJIOXKEHHS
TOUKH, K KOTOpoil oHa otHocuresi. OnHako, eciu B dopmyae (6.1)
npefle/IbHBEIH nepexo] MOHUMAaTb GYKBAJbHO B CTPOTO MAaTEMATHUECKOM
CMBICJIe, TO /Sl peasbHBIX TeJ OH BHIIOJIHEH OLITh He MOMKEeT H3-3a
aTOMHCTHYECKOH CTPYKTYpHI BellecTBa. IIpH ymeHbIeHny o6beMa B HeM
pPaHO WJIH TO3HO OKaxeTcH JHIUb HeOGOJIbIoe YHCAO MOJEKYJ, HalpH-
Mep, OfHA WJM Jaxe HH ONHOH MOJeKyJbl. Kpome TOro, MoJeKy/ibl
COBEpILIAIOT OecNOpAAOUHbIE TEIJIOBHIE [BHMKEHHS, OJHH MOJIEKY/IbI
yXxoaaT u3 obwema AV, apyrue BCTymawoT B Hero. BBuay 3Toro umcio
MOJIeKyJl B (GMKCHPOBaHHOM MajioM o6beme AV BecbMa GricTpo u Gec-
NOPSIAOYHO MeHsieTcsl BO BpemeHH. Ilpu ymeHbiuenun AV orHoieHne

A
Afvl 6yJeT OLICTPO M 6eCrOpsIOYHO MEeHAThCS OT HYJs, KOraa BHYTpH

o6beMa AV HeT MOJIeKyJ, N0 OueHb OOJbIIMX 3HAYeHHH, KOrja B HEro
nonageT OAHA WM HECKOAbKO MoJseKysd. Ilpu GeckoHeUHOM ymeHblue-

Am
HuM AV oTHoleHue A7 He OyIeT CTPeMHThCH K OMpeleeHHOMY Ipe-

neiy. BBupy 3toro mpH onpefiejieHH¥ UCTHHHOM IJIOTHOCTH BelIECTBA
Hesb3s Gpatb BeauuHHB Am U AV ckoab yroaHo majeiMi. O6wem AV
JOJKEeH HMeTb MAKpOCKOIIHYeCKHe pasmepbl, T. €. COJAepKaTb erle
oueHb GOJMBILIOE YUCI0 MOJIEKYJl. Ho OH fo/KeH ObITh H JIOCTATOYHO Mal,
yTOOLl COJlep:Kalleecss B HEM BEIIECTBO MOIVIO pacCMaTpHBAThLCS IMpH-
OMMKEHHO KaK MAKpOCKOMHuYecKH opHopoanoe. Ecau oba stH Tpebo-

BAHUA BBLINOJHSIOTCA, TO OTHOILEHHE %"'/l OyJleT uMeThb TPAKTHUECKH
BIIOJIHE ONpelesleHHOe 3HAuyeHHe, He MeHsolleecs IpH JajnbHeHlleMm
YMeHbLIEHHH MaKpOocKomuyeckoro obvema AV. D10 OTHOIIEHHe Mbl H
IpHHUMAeM B (HU3HKe 32 NPOM3BOAHYIO Macchl m no obvemy V. Besau-
uiabl Am v AV, yIOBJETBOpSIOUIHE YKA3aHHBIM JBYM TpeGOBaHHAM,
B bU3HKe PACCMATPHBAIOTCA KAK (hu3udecki BecKoHedHO Maabie, B C HUMH
dbu3nka obpaulaercs Kak C MaTeMaTHYeCKHMH JAH(depeHIHasamu.
MaTtematuuecku 3TOMY COOTBETCTBYeT 3aMeHa peajlbHOIO TeJsa Hjieaun-
3UpPOBAHHOH MOJIE/IbIO ¢ HENpPEpBIBHLIM pachpejieieHHeM Macc.

3. CoBepllieHHO TaK Xe 06CTOMT Ae/0 ¢ MOHATHeM HHTerpasna. B ma-
TeMaTHKe HHTerpaj orpeensieTcs NpelelbHbBIM NepexoioM

b

{F () dx= 1im }f(x;) Ax,.

a Axl. —0

UucsioBoli mpoMe:KyToK (a, b) pa3buBaercs Ha #n YaCTHYHLIX IPO-
MEXKYTKOB Axy, Ax,, ..., Ax,. JliHHA Kaxaoro u3 HEX Ax; yMHOXKaeTCH
Ha 3HayeHue GHYHKUUH [ (¥) B mpoOM3BOJNBLHOH TOYKe, Jexailedh BHYTpH
paccMaTPUBAEMOrO YacTHYHOIO MPOMEXKYTKA. 3aTeM COCTaBJAeTCH
cymMa Zf (x;) Ax; 1 BBIIOJNHSIETCA MEpeXoj K Npeaeay #n — oo B Ipel-
TIOJIOKEHHH, UTO JJIMHA KaXKJOTO H3 YaCTUUHBIX MPOMEXYTKCB CTpe-
MHTCSl K Hymo. B ¢u3Kke, ojHaKO, H3-32 OWHMOOK H3MEPeHHH W/IH TO
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IPHHITHIHAJBHBIM COOGPaXKeHUsIM (Halpumep, H3-32 aTOMHCTHYECKOH
CTPYKTYpHl BeLIeCcTBA) AejeHHe NpoMexyTKa (a, b) Ha yacTHYHBIE TPO-
MEXKYTKH MeHblile ONpesleleHHOH JJIHHBI (BeJIHYHHA KOTOPOH 3aBHCHT OT
KOHKDETHLIX YCJOBHH) TepsieT CMBIC/. BBHAY 3TOro npefiesibHBIN Tepe-
xon K Ax; — 0 He MOxeT OHITh BLIIOJIHEH A0 KOHUIA, a JOMKeH OBITb
0B6OpBaH HA KAKOM-TO MecTe. DTO O3HAYAET, UYTO 8 (husuxe uHmezpan
sblCMynaem He Kax npedea Cymmol, a Kax cymma 60avuiozo yucra docma-
ModHo masix caaeaemoix XZf (x;) Ax;.

§ 7. O BekTOpax H CJAOXKEHHH NBHXKeHHH

1. TloHsiTHe BeKTOpa M OCHOBHBIE ONE€PALlMH BEKTOPHOH anireGphi
Mbl CUHTa€M H3BeCTHbHIMH. OCTAHOBHMCS TOJBKO HAa pa3bsCHEHHH HEKO-
TOPBIX NPHHUMNHAMBHLIX MOMEHTOB, NPEACTABASIOWHNX OCOOLIA HHTEpec
B ¢usuke. Cpein (uU3HUECKHX BeJHYHH BCTPEYAKIOTCSl BeIHUHHLI, He
HMEIoUHe HanpaBjeHHsl, W BEJHUHHBI, KOTOPBIM MOXHO [PHIHCATh
olpejle/eHHOe HanpasJeHHe. BejuuuHB NepBOrO poOAa HA3BIBAOTCS
ckaaspamu. K HUM OTHOCSITCA, HampHMep, Macca, 3Heprus, Temliepa-
Typa, 3JeKTpHYeCKHH 3apsaa U np. BeauuuHbl BTOPOro poja Ha3blBamOTCS
gexmopamii. TlpuMepamMH BEKTOPOB SBJSIOTCA CKOPOCTb, YCKOpPEHHE,
CuJla, HaNpPSAXKEeHHOCTH 3JeKTPHYEeCKOTO M MATHHUTHOIO NOJeH U mp.
BexTopsl NpHHATO H300paxKaTh HallpaBJAeHHLIMH OTPE3KAMH MHJIH CTpeJ-
KaMH H o0o3HauaTb GyKBamH NoJayxKHpHoro wpudra (4, B, C, ..)

uiH (pexxe) 6yKBaMH, HaJ KOTOPBIMH [1OCTABJIEHD] CTPEIKH (,T, B_T C_‘_,))

B xauecTBe [ONOMHEHHS K IPHBEJCHHOMY OIpeJeTeHHI0 HWHOTJA
yKasLIBAIOT, UYTO HE BCSKHE HalpaBJeHHble BeJHYHHBI SIBASIOTCH BeK-
TOpPaMH, a TOJbKO TaKHe, KOTOpble CKJAIblBAIOTCA 2eo0Mermpu4eckiL,
T. €. N0 npasury naparsesoepamma. OJLHAKO 3TO YyKasaHHe OCTAeTCs
pacnJjblBHaThiM ¥ OeccofiepKaTesibHBIM, [TOKA HE CKa3aHO, YTO CJIelyeT
IIOHMMATb TOA CJIOXKEHHEM paccMaTpHBaeMbIX (H3HUECKHX BEJHUHH,
CMmblcT c10KeHUs] (QU3HYeCKHX BeJHYUH elle He OompejfensieTcs HX
¢dusnuyeckoll npupopoil. CHauana Halo yKa3aTb, YTO Mbl HOHUMaeM
TOJl CJOXKEHHeM JABYX (H3HUECKHX BEJIHUHH, a 3aTeM yKe HaXOAUTh
NIpaBUJa, N0 KOTOPBHIM JIOJ?KHO NPOH3BOJNTLCS 3TO CjokeHHe. ToabKO
TCTJlA yKa3aHWe, O KOTOPOM TOBOpHJIOCH BHIIIe, NpHOOpeTaeT oInpe-
JeJeHHOe cojep:kaHue. Hepeako Jisl pelieHHs Bonpoca, ABASHOTCS
JIi paccMaTpuBaeMble (PU3HUECKHEe BEJHYHHBI BEKTOPAMH HJIH He $B-
JISTIOTCSI, B HX CJIOKEHHEe BKJIAJBIBAIOT TAKOH CMBICJ, KOTOPHIH K 3TOMY
BOTIPOCY He HMeeT HHKAKOTrOo OTHOLIEHHS.

2. Hanpumep, caoxkeHnue ckopoctefi B MeXaHHMKe NOHUMAIOT B Clle-
nytoneM cMeicie. IycTh Touka 1BHKeTCs OTHOCHTENBHO CHCTEMBI OTCUETA
S, co ckopocThi0 T, (HampuMep, laccaxKup UAeT no nanyGe kopabus).
Tlyets jasiee cuctema otcuera S; cama JIBHIKETCSH CO CKOPOCTBIO U,
OTHOCHTEJIBHO APYTofl cHCTeMbl OTCUeTa S,, YCJAOBHO NPHHHMAaeMOH 3a
HENOJABIAKHYIO (HampHMep, KopalbJb IBHKETCS OTHOCHTENbHO Gepera).



