Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 1
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ObpaTHasi ckopoCTb CBeTa

HECTaH,D,apTHbIm aHann3 HeEKJTaCCNYECKOro ABMXXEHNA

Nasen NOJZIVAH

MaTtemaTnyeckoe nceBgoeBKNMUAOBO NPOCTPaAHCTBO
1 pusnyeckme paamepHoOCTU

Kax uzeecmno, gpynoamenmanvuovim oocmudiceHuem
PENAMUBUCTICKOU (PUUKU ABUTOCL 00beOUHeHUe NPOCMPAHCMEA
U 8pemenu 8 4-MepHOM Nce800esKIU0080M KOHMUHYYME
Mumnxosckozo. Ckopocmo ceema C okasanacs Kodgguyuenmom
APONOPYUOHATLHOCMU, CEA3bIBAIOUUM KOOPOUHAMbBL X U T 8
PAMKAX HEeKOMopo2o JUHEUH020 NPOCMPAHCmed, 0o1adare2o
nCces00eBKIUO0BbIMU MempuyecKuMu ceoticmeamu. Uuvimu
cLo8amu, ObLIO NOCMPOEHO NPOCMPAHCMEBO, 20€ NO OCAM
OMKIAOBIBAIOMCS BEIUUUHBL C PAZMEPHOCMBIO OJIUHDBL
(npOCMpaAHCMBEHHO020 NPOMANCEHUSL), HO HA OOHOU U3 HUX IMA
PA3MEPHOCMb NOABNIACMCA 34 CHeNm YMHONCEHUsL 6DEMEHHO20
nepuooa Ha koagguyuenm iC.

Ecnu paccmampusamos npocmetiutee 08udiceHue MamepuaibHoll
MOYKU 800J1b NPAMOU, NCEBOOEBKIUA0B0 NPOCMPAHCINEO
0KA3b18aemcsi KOMNAEKCHOU NJI0CKOCMbIO, NpU4em 8 Kauecmee
MHUMOU OCU npedcmasienda ocb epemeru t [c]. Mooicno
ROOOUMU K IMOMY NOCMPOEHUIO (POPMATLHO, OMBIEKAACL OM
UCTNOPUYECKUX ACNEKMO8 POPMUPOBAHUS IMUX NPEOCNABIEHULL,
mo ecmb NOCMagumsb 6ONPOC: ecu geaudunsl X [mJ u t [c]
CB8A3aHbl KOIPDUYUEHMOM NPONOPYUOHATILHOCIU U MO2YM
ObIMb NPeOCmasienbl 8 Kayecmaee KOOPOUHAMHBIX 0cell eOUHO20
nPOCMPAHCMEa — Mo 00bEeKMUBHASL NPEONOCHLIKA, MO NOUeMY
Mbl Oepem 3a 0CHOB)Y NCe800e8KIUO080 NPOCMPAHCMBO C
pasmepHocmbvio Onunsl? Beob HUUmo He mewaem Ham
UCNONBb308AMb KOIPDUyuenm nponopyuoHaIbHOCMU O
nepesooda pazmepnocmu X [m] 6 pazmeprocmo t [c] o moeo,
YUmooObL NOCMPOUMb KOMNIEKCHYIO NIIOCKOCMb, 20€ MHUMOU
ocvio cmanem ocw x. C ¢hopmanvHoti mouku 3penus maxkoe
nocmpoenue co8epuieHHO pasHONPABHO ¢ MPAOUYUOHHBIM, HO
e20 uzuneckas unmepnpemayusl ¢ Nepeoco 6321504 He ACHA.

HpeanJlomcuM, Umo Mol nocmpouiu coomeemcmeyroul)y'ro
KOMNJIEKCH)IO NJIOCKOCN1b (3a€Cb u oanee pacemampueaenics
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Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 2

npocmenwull Cay4ai 08yMepHO20 NCe800e8KIU008A
npoCmMpancmea), 20e pazmepHoCmy N0 OCAM — 8peMsl, A MHUMOU
ocblo okasvleaemcsi x ¢ ko3pguyuenmom i-1/C [c/m]. [lonammo,
Ymo 8O3HUKHYM 30eCb anano2u npeobpazosanuii Jlopenya, a
senuuuna 1/C okadcemcs HeKUM UHBAPUAHMOM OOUHAKOBLIM
0JIs 6Cex «CUCMeM OMCYema» — NPeoesibHblM 3HAYCHUEM, K
Komopomy 0yOym npu coomeemcmeayioujem 3aKOHe CONCEeHUs.
NPUOIUAHCAMBCAL CKIAObIBAEMbLE «OOPAMHbBIE CKOPOCTIU.
3uauum au 2mo, umo 001%cHa ObIMb AHANOCUYHAS CKOPOCTNU
ceema npeoenvHas MUHUMATbHASL ckopocmb? Takoe
NPeONnoNoAHCeHUE KaHCemcst 0080bHO NPOU3BOTILHBIM, d
8600UMAsl MAKUM 0OPA3OM «CKOPOCMb MEMHOMbL» — 8bl2NILOUM
axzomuyro. QOHako, eciu Mol He 0y0em 0OHO3HAYHO
0MOIACOECMBAAMb PAZMEPHOCMb [c/M] ¢ XapakmepucmuKou
HOCMYNamenbHO20 nepemewierus, a npocmo NPU3HaeMm, Ymo
9Ma pamepHoCcmy COOMBEMCmMaEyen HeKoel PeaibHOl
KOHCmaHnme, mo 60RpOC paspeuiaemcst snemenmapno. Ecau
amnupuyeckas npeoenvhas ckopocmos C peanvho cyujecmeyem u
usmepsiemcs 8 [m/c], mo 0ondiCHA Cyulecmeosams HeKdsl
IMAUpUYEcKas KOHCmanma, usmepsemas 6 [c/m]. Tpebyemas
KOHCMaHma 6 usuke uzeecmua — oHa 0opazyemcs u3s

2
coomuouternus e”/h 2oe e — 3aps0 snekmpona, a h — nocmosHHast
[lhanxa.

Iloosedem umoe. Mvi nauunanu ¢ Koncmamayuu 6eCCnopHO2O
Gdaxma: mexncoy npocmpancmeom u epemerHem, eIUdUHAMU X U t
cywecmayem nponopYUOHAIbHOCHb, NO3BONAIOULASL 8
PeNTMUBUCMCKOU meopuu NOCMpouUms Nced00esKIU)08
Koumunyym Munkosckozo. Mol npuwinu K 6b1800y, Ymo ¢
GopmanvHol MOYKU 3peHUs. OMKPBIBAIOMCSL 08a
AIbMEPHAMUBHBIX BAPUAHMA. 8 KAYeCmee MHUMOU MONCem
ObIMb npedcmasiena och t (PazmepHOCmb KOOPOUHAMHBIX Ocell
[m]), unu ocv x (pazmeprocms KoopouHammuwix oceil [c]).
Ilocneonsa koncmpykyus, mamemamudecku pasHONPAGHAs ¢
UCXOOHOU, ABIAACL MAKIHCE NCEBO0EBKAUOBbIM
NPOCMPAHCMBOM, 8 Kauecmae Kodappuyuenma
nponopyuonaivrHocmu mpedyem seauvunsl i-1/C ¢
pasmepnocmvio [c/m]. Dma «obpamuas ckopocms ceema»
00JIICHA, C1Ie008AMETIbHO, MAKHCE HAUMU CE0I0 Penpe3eHmayuro
cpeou puzuuecKux IMIUPULECKUX KOHCIMAHM, YMO HempyOHO

. 2
coenams, omodcoecmsus ee ¢ komounayueti e”/h (e — smo 3apso
anexkmpona, h — nocmosannas Ilnanxa).

Ommnouwenue ckopocmu ceema K OAHHOU KOMOUHAYUU
IMAUPUYECKUX KOHCIAHM 0aem HAM 0e3pasmMepHyIo 6elUYUHY,
UMEHYeMYI0 NOCMOAHHOU MOHKOU cmpykmypbl. Ee eenuvuna
okpyanenHo pasna 137, u 00 cux nop He npexpawaromcs
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Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 3

nonsinmKu 8blpad3umbsb N0 4YUCIO Yepes KOM6MHCZZ41/H0
mamemamudeCKuX KOHCMAaHm «m» U «e». Tenepb MOIHCHO
ymeepomaamb, Ymo >mu NONbIMKU He TUULEHbl OCHOBAHUIL

MpuHUMN OTHOCUTENBLHOCTU U ABe POpPMbI
npeacTtaBrieHNs1 ABUXKEHUA

To, umo uucmo gopmanvhslilt Mamemamuyeckutl H00Xo0
n0360J151em 30eCb NOAYUUMb HeoObIUHbIU hu3ULecKuil
pe3yavmam, a 6e3pasmepHas usuyeckas KOHCManma —
NOCMOSIHHASL MOHKOU CMPYKMYPbl — npuoopemaem mym
BAJCHDILL MAMEMAMUYECKULL CMBICT, C8A3AHO C HEMPUBUATLHOU
Mamemamuieckou npobaemou. Peub udem o noeuueckou ceasu
CMAHOAPMHO20 KIACCUYECKO20 AHANU3A U HECAHOAPMHOU
MOOenu aHanusa, ¢ Heobxo0UMOCMbIO PACULUPEHUS NOJIS
OelicmeumesnbHblX Yucesl 3a cuem 68e0eHUs
eunepoeticmeumenbHulX 4ucesl — akmyaibHo OeCKOHeUHO MalblX
U aKmyanibHO OECKOHEeUHO OONbUIUX, OJISL KOMOPHIX C8OUCNEEHHO
HapyweHue akcuomvl Esookca — Apxumeoda. dmomy sonpocy
nocssauenvl pabomuvl OCHOBAMeN HeCMAHOAPMHO20 AHAIU3A
Abpaxama Poouncona. On, 6 uacmnocmu, nucan: « Mol
cobupaemcs noKazamv, Ymo 8 HACMOAUWUX PAMKAX MONHCHO
PA38UMb UCHUCIeHUE DECKOHEUHO MANbIX U OECKOHEUHO OOIbUUX
genuduH. Imo oaem Ham 803MONCHOCb 3AHOBO
chopmynuposams MHO2UE U3BECTIHbIE Pe3VIbMAmbl Meopul
@dyHKYuUl Ha A3bIKe OECKOHEeUHO MAbIX MAK, KAK Mo OblLIo
npeocKkazano 6 neonpeoeiennotl hopme ewe Jletibnuyem» [1,

c. 325]. U ewe: «Hecmanoapmnoe oughghepenyuanvrnoe
ucyucienue mMoxcem KOHKYpUpoeams 8 npocmome ¢ Camvim
0pMOOOKCANIbHLIM N00X000M» [1, c. 340]. O6 unmezpuposaruu:
«Hawe oepanuyenue pasduenuamu Ha unmepeaivl 0OUHAKOBOL
ONIUHBL CIUUKOM UCKYCCcmBeHHO. Mubl nocmpoum annapam,
KOMOPblLl NO3BOIUNM HAM paccmompems bonee obujue
pazouenus» [1, c. 341]. Mot ne 6yoem xacamocsi 5motl
npoo.eMvl, a COCPeOOMOUUMCS HA PUUYECKOU UHMepnpemayuu
NOTYYeHHO20 pe3yibmama.

Hneapuanm C — ckopocmv ceema — 3mo He npocmo
IMAUPUYECKAsI KOHCMAHMA, a PYHOAMEHMANbHAs 6eUYUNA,
6xo0awas 6 saxcHetiuiue gusuueckue ypaguenus. llonsmue
CKOpOCMU — 91O 0OHO U3 OCHOBHBIX PU3UUECKUX
npedcmasnenuti. A 8 Hawem ciyyae Mol ROAYYUTU HEKVIO
KOMOUHAYUI0 KOHCMAHM, KOmopas, Xoms u umeem nooxoosauyo
PAsMepHOCmb — 0OPAMHYI0 CKOPOCMU, HO ee Meopemuyeckas
3HAYUMOCb U C8A3b C OCHOBONOAALAIOUWUMU NOHAMUAMU
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Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 4

d)u3ui<u noxa me sicuvl. Tem He MeHee, oKkasvleaemcs, maxKyro
C6513b MOICHO I’lpOCJleaUMb.

Haunem ¢ ocnosononazarowe2o 01 MexaHuku npedcmasieHus —
¢ npunyuna omuocumenvrocmu. Cooeprcanue npuHyuna
OMHOCUMENbHOCTIU U3TOACUMD J1e2KO: AOCOIIOMHO20 O8UNCEHUS
Hem, Mo ecmb 08e MOUKU MOZYM 08ULAMbCS MOIbKO
omuocumenvro opye opyea. Eciu mvl 6epem 00Hy U3 HUX 34
MOYKY omcyema, mo nojazaem ee noKosAueucs, a opy2ast
omHocumenvHo Hee okasvleaemcs osuzarouetica. CosepuienHo
MAaK J#ce Mbl MONCEM MY OBUNCYULYIOCS NPUHAMD 3d
HEeNnoOBUINCHYI0 MOYK)Y OMcHema u CHumamsy 08USAIOWELLCS
opyeyio. Ilpedcmaenenue 0 08udCeHUU COBEPULEHHO
ecmecmeeHHO U HeobX00uMo mpebyem npuHYUna
OMHOCUMENbHOCINU — 8€0b UBMEHEHUEe PACCIMOAHUSL MENCOY
MOYKAMU CO 8PeMeHeM NPOUCXOOUM MeHCOY HUMU.

Cxemamuuecku npuHyun OMHOCUMENbHOCU NOACHAEMCS Ha
npumepe 08yx mouyex.

A—B

Ipunumaem oony 3a cucmemy omcuema — 6mMopast « OBUNCENICS
omuocumenvho ee» u naobopom. Ilpeocmasum: 6 nycmom
NPOCMPAHCIEE HAXOO0SMCSL 08€ MOUKU (MAMeMAMUYecKu
bespazmepnvie), pazoeieHnble HeKOMOPbIM PACCIOSHUEM.
Tenepv nocmapaemcsi npedcmasums, 4mo 3mo pacCmosiHue
usmensiemcsi... Ho kaxum obpazom modncho 30eco
sagpuxcuposamo «uzmenenue»? Anpu Ilyankape 00naicowl
NPOoBesl MbICIeHHbLIL YKCNEePUMENI — CAPOCUIL: Ymo 0bL10 Obl,
eciu Obl PACCMOSIHUSL MeNHCOY BCeMU MOYKAMU MUPA BHE3ANHO
Veenuuuaucy 6 06a pasza? M omeemui: mup 3mo2o ne 3amemull
ov1. /[ymaro, 6ce nousmmuo. s mozo, umobwl MONCHO ObLILO
2060puUMb 00 UMEHEHUU PACCMOSIHUSL MENHCOY 08YMS MOUKAMU,
Haoo npedcmasums cebe Hanuuue ewe oonou mouxku C,
KOMOpasi OMHOCUMENbHO KAKOU-TUO0 U3 3a0AHHbIX
HEeNnooBUINCHA.

A<~—const—B—C

Henoosuorcna — mo ecmov naxooumces éce epemsi om Hee HA
00HOM U mom dce paccmoanuu. Tym noka HuUKaKux
CIIOJHCHOCMeEL Hem: NPOCIO Mbl OeKAAPUPYEM, YMO HAM HYHCHA
He MouKa, a cucmema omcuema ¢ 3a0aHHbIM IMATOHOM OJIUHDYL.
Ho 6eodv mul hauunanu ¢ 08yx mouex, nomom 000asUIU MPemvio
U 8pO0€e KAK MOXMCeM menepb 2080PUnb 0 0BUNCEHUU, OOHAKO
NPABOMEPHO 3a0amb 6ONPOC: KAK Mbl ONPeOenuM, Ymo MexHcoy
mouxkamu A u B paccmosinue nocmosinno, a medxcoy A u C
usmensiemes? Bedv ¢ makum sice ycnexom mol ModceM NPUHAMb
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Obpamnas ckopocmuv ceema. Cmamou. Hayka u mexnuxa Cmp. 5

paccmosinue BC 3a smanon, a npexcHuti smaion cuumamso
usmMeHsrowumcs!

A—B<~const—C

B smux paccysicoenusix nem Huwe2o Hel02uyHo20, Haobopom,
Mbl 88el MPemblo MOYKY U IMATOHHOE PACCMOAHUE UMEHHO
HOMOMY, UMO He MO2IU ONpedeums UsMeHeHue paccmosHusl,
HO MOYHO MAKICe Mbl He MOJHCeM ONpedeums U HeusMeHHOCHb
e20 mepul. Tounee modicem onpedenams e2o u max u max: mo
AB bepem 3a neuzmenmwviii 5maion u 208opum, umo mouxa C
pasHomeprno yoansemcsi om A u om B, mo 6epem 3a
HeuzMeHHOCmb paccmosnue medxcoy B u C, mozoa npesicnee
amanonHoe paccmosinue AB dondcno nonacamucs
UBMEHAIOWUMCSL.

Ho 6eov, eciu menamo mecmamu 5manonvl ONUHbL, NOLYYUMCA
cmpannas kapmuna. Mvicienno npedcmasum, ymo
«pagHomepHo osudxcywascsi» C kak Obl HenoOBUMCHA U 3a0aem
HAM MePY PACCMOSHUA «= CONSt», M020d «PEAIbHO
HEeNnoOBUIICHASL» OMHOCUMENILHO MOl Mepbl Oy0em 08U2amucsl
HepasHomepHo: B npubnusicaemces k A ece epems 3ameonssnce. B
camom abcypOHOM eapuanme oHa YCKOPAEmcs om Hyas 00
OecKoHeuHoCmuU, NOMOM «npuiemaem» u3 OeCKOHeUuHOCmu ¢
Opy20ll CIMOPOHbL U HAYUHAEM ONAMb 3aMedTIAMbCS 00 HYJIsL —
8CI0 OCMABULYIOCS 8 3aNAce 8e4HOCHb.

Bvlueonucannwiii 661600 Kaxcemcst HACMOIbKO «OUKUM», YO
nepeoe diceanue — 0mopocUms e20 3a HeHa0OOHOCMbIO.
Ilpobnema 6 mom, umo eciu mvl 8 NPUHYUNE OMHOCUMETbHOCHU
T'anunes — Hotomona omxpuieaem 0ist ceOs
83AUMOIKBUBANEHMHOCIb 08)YX MOYEK UMEHHO 8 Npoyecce ux
MbICTIeHHOUL 3AMeHbl, MO NOYeMY 8 N02U4eCKU HeoOX0OUMOl
cucmeme u3 mpex mouex 0pye O0ANCHbI OMBEPESHYMb
83aUMO3AMEH) co8epuieHHo makyo dxce? Jloeuueckue
B03MOIHCHOCMU BO3HUKAIOM He Ol MO20, YMOObl Mbl UX NPOCTO
omoépacwvleanu, Hado ece-MaxKu NONbIMAMbC NOHAMb, YMO
obHapyscusaemcs 6 dmoti cmpannou cumyayuu. Mooicem Ovimo,
6ce 0el0 8 HeNnPABUIbHOU UHMEPRPemayuu NoJIYy4eHHbIX
pe3yibmamos?

Bo-nepeuvix, npedcmaensaemcs snauumvim, umo 6 «OUKOM»
sapuanme Mol NOJYYUIU CPA3Y NPEOCMABIIEHUE O 8CeX
803MO2HCHLIX cKopocmsx. To ecmb, 5ma «830ecusuanca» mouka
HauuHaem ¢ KaKko2o-mo MUHUMAIbHO20 pAcCmMOoAHUA (pagHo20
3a0aHHOMY ) NOMOM npobezaem 8ce 803MONCHbIE 3HAYUEHUS.
cKkopocmu 00 becKoHeuHOCmU, 3amem npuiemaem «c opy2ou
CMOPOHBL» 3aMeONIAACH ONAMb 00 HY1e68020 (Npu YCi108uu, 4mo
Mbl HAYAU € KAKO20-MO MOMEHMA, a HA 8eCb YUK OMNYCIMUIU
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Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 6

BEYHOCMb, U, KOHEUHO, NPU MOM YCILOBUU, YMO «PEalbHO
08U2AIOWAACA» MOYUKA COMUNCANACL C MOYKOU omcuemad, a
coOnU3UBUUCH — noJlemena 0aibule YOaussch).

Bo-emopuix, cmanoapmuulil 6apuanm, eciu GHUMAamMenbHee
npucmMompemucs, He oueHb-mo npocm. Ecau y nac 3a0ana
MONILKO 00HA eOUHCMBEHHAS PABHOMEPHAST NOCOAHHASA
CKOPOCMb, MO ee KOAUYEeCMBEHHOe BbIPANCEHUE MOA*Cem ObIMb
0gosikum. Cropocms — Kak OmHoulenue ompeska nymu K
3A0AHHOU eOUHUYHOU Mepe 8peMenu [m/c], u cosepuieHHo
9KBUBANEHMHOE OMHOUIEHUe Nepuoda 8pemetl, 3ampaieHHo20
0J151 NPOXOHCOEHUSL eOUHUYHO20 OMPE3KA PAcCmOoAHUs [c/m].

3aoaoumcs npocmuim 60NPOCOM: NOUEMY 8 0OLIUHOM
HOHUMAHUU OBUINCEHUSL UCKTIOYEeHA aNbMepPHAMUBHAS.
PA3MEPHOCTb, NOYeM) Mbl He 8blpadicaem CKOPOCMb KaK
KOJIUYEeCMB0 CEeKYHO, 3ampayvueaemulX Ha NPOXOHCOeHUe
e0UHUYbl PACCMOAHUS — 8€0b IMO OMHOUEHUE T0SUYECKU
00ONYyCmMuMOo, a Mamemamuyecky 6NnoJIHe UHOUBUOYANbHO OJIs
Kaxcool KOHKpemHol ckopocmu?

Pasee nac yousnisem, umo na cmaouone cnopmueHbilii
pe3yabmam cyobU 8blpaANCarOm He 8 YUCIeHHOM 3HaAYeHUU
cKkopocmu Oe2yHa, a 8 Koaudecmee 8pemeHu, 3ampaieHHoM Ha
npoxooicoerue oucmanyuu? Imo 6e0b YHUKATbHBIU HaKm:
o0BudICeHIe USMEPSeMC s He Mempamu 3a CeKYHOY, d 8peMeHeM,
Komopoe nompe608anocy 0Jis1 NPeoOoieHUsi 3a0AHHO20
paccmosnus! Tem He menee, 6 (huzuke OanHas Mepa O8UNHCEHUS
¢ pazmepHocmbio [c/m] omeepeaemcs. [louemy?

Ha smom «demckuii» 6onpoc modHcHo damuv 6nosiHe cepbesHblil
omeem. MHOJCECmB80o 6Ce803MONCHBIX CKOPOCEN 00U
VROPSOOUUBAIOM NO NPUHYUNY «MedleHHee-Oblcmpee», U,
CO0OPA3HO 2MOMY, BbICIPAUBAIOM NO BEKMOPY «MeHblLe-
Oonbue»: uem bblcmpee CKOPOCHb, MeM OHA YUCTeHHO Donblue,
— bonvbuee KOIUYecmao Mempog npeoooie8aemcs 3a eOUHULY
epemeHu. B3as dice umyro mepy, mvi CMoIKHeMcs ¢ 00pamHbLM
coomuouleHuem: 6ovuLell 6bICMpPOCMU 8bIHYIHCOEHbL OY0eM
APUNUCHIBAMb MEHbULee YUCTO, — YeM Dblcmpee 08UIHCEM sl
MamepuaivbHas MoyKka, mem MeHvulee KOIUYeCmeo ceKyHo el
mpebyemcs 015 NPOX0AHCOEHUS eOUHUUHO20 PACCMOSHUAL.

Tpaouyuonmusiii cnekmp cKOpocmel HAYUHAemcst ¢ Hyis (NoKoil)
U KOIUYeCMBEHHO 803paAcmaent no mepe yeeiudeHusl-
YovicmpeHusi CKopocmu (8 KIacCu4eckol Mexanuxke 6epxuuil
npeoen ckopocmu Heoepanuuer). « Camas dbvicmpas»,
OecKOHeuHo 6obULAsL CKOPOCMb — MO0 OeCKoHeuHoe
KOJIUYEeCmE0 Mempos 3a eounuyy epemenu. A som c
AIbMEPHAMUBHOU PA3MEPHOCMbIO [c/M] 6ce 8bleisioum moyHo
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Obpamnas ckopocmuv ceema. Cmamou. Hayka u mexnuxa Cmp. 7

HaoOOpom: NOKOU — IMO DeCKOHeUHOe KOAUYeCmB80 CeKyHO,
3ampaduBaemMvblx Ha «NPOXOHCOEHUE» eOUHUYHO20 PACCMOSAHUS,
Max ckazams, 6@CKOHEeYHO OONbULASL MEOIEHHOCTb.
Coenacumecsw, cuumams om OECKOHEYHOCMU K HYJI0, NO
Kpaunet mepe, He YOOOHO.

Mooicem nokazamscs, umo Hawiu paccysHcoeHus —
MyoOpcmeoganus Ha nycmom mecme. OOHAKO 3mMo He Max.
Jlocmamouno cxkazamo, umo I'omehpuo Jletibnuy npu cozoanuu
Mamemamu4ecko20 aHaIu3a HeOOHOKPAMHO PA3MbIULIAL HAO
amum gonpocom. On nucan: «Iloxou modrcem
paccmampueamscs Kak 6eCKOHeUHO Manas CKOPOCMb Ul KaK
beckoneyno bonvuas meonreHnocms» [2].

V Jleiibnuya ecmo ewye 00HO npumedamenbHoe paccydcoeHue:
OH 0MOMCOeCMBIIsiem HYNe8YH CKOPOCHb O8UNCEHUS NO
OKPYIHCHOCMU ¢ DECKOHEYHOU CKOPOCIbIO, KO20Ad «KANCOAs
MOYUKA OKPYHCHOCMU OONHCHA 8Ce20a HAXOOUMbCS 8 OOHOM U
mom dce mecme» [3]. To ecmb n02uyecku omorcoecmensiiomes
He monbko «0 m/c» u «00 c/M» (COOMBEMCMBEHHO « OO M/C» U
«0 ¢/m»), Ho maxaice «0 M/c» u «00 M/C» NPU YUKTUYECKOM
08UdCeHUU. DMO nocieoHee omodicoecmeaieHue OmKpvleaen
nepeo Hamu 0OHY UHMEPECHVIO B03MONCHOCHIb.

Ilouemy ne yooono omcuumulgams ygeauueHue cKOpocmu
osudicenust 8 mepe [c/m]? [lomomy, umo npunucwiéas cucmeme
omcuema OeCKOHeUHYI0 MeOIeHHOCb U 880051 OJisl OBUNCYULCUCSL
MOYKU HEeKVI0 eOUHUYHYIO MedaeHHocmb 1 [c/m], mbl He
NOJYUUM PABHOMEPHYIO WKATY 8€IUUUH, 20€ MONCHO
apugpmemuuecku ckaraovieamo A [c/m] + B [c¢/m] = (A + B) [¢/
m]. To ecmv makoe crnodicenue 6Oyoem npomugopeyums
HOPMAIbHOMY NPeOCMABIeHUI0 0 MOM, KAK OYEeHUBAIOMCs
CcKOpoCmu npu nepexooe om 0OHOU CUCTeMbl Omcyema K
opyeoti. Ho deno kopeHnuvim 06pazom usmenumscs, eciu Mol
B0CNONIL3YEMCS, MAK CKA3amb, «npeobpazosanuem Jleubnuya».

B camom Oene, kocoa mvl 6 Knaccuweckom npunyune
OMHOCUMENLHOCMU BbIABUTU HEOOXOOUMOCHb 86€0eHUs
mpemuell MouKy, 3a0aruieti HeUsMeHHY0 Mepy PacCmos U,
UMEHHO 3Ma mpembvsi MOUKA U CAYHCULA NPOOOPAZOM NOKOs — 3d
000U Nepuood 8pemMeHU OHA «MO2d NPOUMU» MOJbKO HY1e80e
paccmosnue. Eciu mul, écned 3a Jletionuyem, omocoecmeum
NOKOU U 6ECKOHEYHYIO CKOPOCTb YUKIUYECKO20 OBUNCEHUS, THO
0OHAPYHCUM YOUBUMETLHYIO 8elyb. NPUNUCAE MAKOLL
noKoswelcs mouke OeCKOHeUHy0 CKOpOCHb, Mbl 6Mecme C
Mepotl OUHBL 8600UM U MePY KPY2080U MpaeKmopuu, OJIUHa
KOMOpOl onpeoesiemcs Mepou OnauHvl Kaxk paouycom. Toeoa
oKazvleaemcs, 4umo 6 mepe medieHHocmu [c/m] sma ckopocms
b6yoem yce obradams He OECKOHEYHOU, a HY1e80U
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Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 8

MeONIeHHOCMbI0: 0151 00e2anusi Smo2o paouyca eti mpebyemcs
HOMb ceKYHO. Tenepv mbl yoice ModHceM 8ecmu HOPMAIbHOE
clodHceHue MedieHHOCmell, HO eOUHUYHOU MeQIeHHOCMbIO
6yoem cuumamucs 1 cekynoa, mpebdyemas 0151 obe2anus
eounuyHou Kpyeoeot mpaexkmopuu. CoomeenmcmeeHHo,
obezanue 3motl mpaexmopuu 3a 2 cexyHovl daem 0py2yro
8eUYUHY CKOpOCMU 08uUdiceHus — bonee meonennyro u m.n. Ilpu
9MOM OMHOCUMENTLHOCTb 8 MAKOM KPY2080M O8UINCEHUU
NOJIHOCMbIO COXPAHACMCS, A «MEOJCHHOCTIU» MONCHO
ckaaovlieams apugmemudecku. Unvimu crosamu, meneps 014
BeNUYUH MEOJIeHHOCMU CIMPOUMCS. HOPMAIbHASL OCb, 20€ Omc4em
uoem om Hyns 00 beckoneunocmu. llpasoa, k 6eckoneuHol
MeONIeHHOCMU — K NOJTHOMY HOKOIO — 08U2AIOMCS He JIUHEUHble
nepemewjenusi no NPsAMouU, a CKOpoOCMuU NepeosuUNHCeHUs No
eOUHUYHOU KPY20BOL MPAEKMOPULL.

A menepv camoe unmepecrnoe. Eciu ona maxoii eenuuunvl Kaxk
MeONeHHOCMb Maxdice 00JIHCeH 0elicmBo8amb HeapxXumeoos
3AKOH CNLONCEHUSl, AHATOSUYHBIU PEAMUBUCTICKOMY CLONCEHUIO
00bIUHBIX CKOpOCMmel, Mo 00 OeCKOHeYHOU Me)JleHHOCMU HaM He
0obpamycs. [londcna cywecmeosams 8epxXHss 2panb — npeoei
MeONIeHHOCMU, CMOJIb JHce HeOOCIMUNICUMDBLU, KAK CKOPOCb
ceema. Mepotl smoeo npedena 6yoem, ecmecmeento, [c/m] —
mo ecmbv @eaudUHa 0bpammuas mepe ckopocmu. M eciu
amnupudeckas npeoenvhas ckopocms C peaibHo cywecmeyem u
usmepsiemcs 8 [m/c], mo dondcHa cyuecmeosams Hexas
IMARUPUYECKAsi KOHCmAaHma, uzmepsaemas 6 [c/m]. 9mo u ecmeo,
86€0CHHASL HAMU BblULE «OOPAMHASL CKOPOCMb CEEMaA» —

«CKOPOCMb MEeMHOMbL» — A HA CAMOM Oele KOHCMAaHma e*/h.
Omom pesynemam, 6 npunyune, ne yousumeieH. B camom Oeie,
eciu nepexo0 om Kiaccu4deckou Qu3uxu K peismueucmcKoul
8bIPAZULCS 8 MOM, YMO PONb OECKOHEUHOCMU CANd UCNOIHAMb
KoHkpemmuas eeauduna — ckopocms ceema C [m/c], mo enonne
JIO2UYHO, YMO OO0JIHCEH menepb N0 UHOM)Y NOHUMAMbCS U
cmamyc HudicHell epanuysl — Hys. Mol npocmo oonapyicunu,
YUMo mMecmo HyJis NOSABULACH HEKAsl BeTUYUHA C PASMEPHOCHIbIO
[c/m], cmonb dHce nedocmudcumas, Kak u CKOpocms ceemad.

MaTemaTu4yeckue abCcTpakumMm U MexaHM4Yeckoe
OBUXeHue

Mooicno 3a0amucs B80NpPOCOM. 3HAUYUmM U 6CEe
BblULEU3TIONCEHHOE, UNlo onst a6cmpaKmH020 JIUHEUHO20
KOHMUHYyMa cywiecmeayrom eCmecmeeHHasd menpuxka u
pea]leblii 33dKOH, yHOPﬂOOHMGCUOWMIZ eo3pacmanue 6eJiU4Unbl 6
obnacmu OetlcmeumenbHvix uucei, pacnoaazcaroumuxcs Me:)fcay
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Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 9

HedocmudcumviMu moukamu «0» u «00»? A nonazaro, umo — oa.
IIpasoa, ons moeo umobwl 3mo uemKo noKa3amsv HA0O MOYHO
VACHUMDb. YMO OH U3 ceOs npedcmasisiem — 3mMom JTUHelHbLL
KoHmurnyym? Mot onsims 6038pawaemcs K MamemamuiecKkoll
npobieme 0 Cyuecmso8anul cunepoeticmeumenbHulx Yucel,
HeCMaHOApmMHOMY AHAIU3Y U HEOOXOOUMOCIU PACUUPEHUS NOJIsL
OeticmeumesibHbiX Yucel.

Kak ysce ommeuanocw, penamusucmckuti 3aKoH C10HCeHUs]
00bIUHBIX CKOpOocmetl Hapywaem akcuomy Eedoxca — Apxumeoa,
U XOms cam 2MOm 3aKOH sAGJISIeMcsl C1e0Cmeuem
npeobpazosanuil Jlopenya onsa 4-x mepro2o nce0038KIUA08020
npoCmMpacmea-epemeni, HeCmaHOapmHublil N00X00 NO380.J1em
832/I5IHYMb HA CYMb 0€lld HECKOJIbKO NO UHOM).

Huumo ne mewaem nam nepesepruyms omuoulenue u cKazamo,
YMO HeapxXumMed080 ClONHCeHUe BeTULUH ABTACMCS
nepeonpuUYUHOL, A NCeBO0EBKAUA0BO NPOCPAHCINEO —
MOOeNblo, KOMmopas ompaxcaem 3mo 6ojee hyHOamMeHmaibHoe
omuowenue. Unvimu crosamu, 0 1000U 8eIUUUHDL,
UBMEHAIOWENICS. NO TUHEUHOMY 3AKOHY OMm HYJisl 00
OecKoHeuHOoCmU, Mbl MOJNCEM 88ECU MHUMYIO OONOIHUMENbHYIO
KOOPOUHAMHYIO OCb U KO puyuenm nepesooa smoii eIuduHbl
6 ee MHUMYI0 mepy. Tem camvim 6y0em 3a0aH 3aKOH
npeobpazoeanuil, N0 KOMopomy IuHelHoe npudasienue
EOUHUYHBIX GeIUYUH OYOem 0CYWecmeasimsbes no
Heapxumeo080MYy 3aKOHY ClodceHus. Bosnukaem eonpoc: eciu
CKOPOCHb — 3MO OMHOUEHUE PACCIMOAHUS U NePUood 8pemMeHu,
Mo Kakum 00pazom muvl OOIHCHbL ONPedeisimb CKOPOCHb
U3MEHeHUs 8eIUYUHbL N0 OMHOUEHUIO K CaMou cebe?

B nacmosiwuti momenm 6 meopemuuecxoti ghusuxe
obcyscoaemces OUCKYCCUOHHASL NPOOaeMa O 88eQeHUl MaK
HA3b18AECMO20 «NAMO20 UBMEPEHUS», KOMOPOe NOMeulaemcs 8
0011aCcMb MUKPOBETUYUH U Uspaem pojib MOAbKO 8 MOl
obnacmu, «ucueszas» Oas bonaee 2no0banvhvix macumaoos. Taxue
NONBIMKU OMPAACAIOM HYHOAMEHMANTLHYIO MeOPemudecKyio
nompebHocms, 21Y00KYI0 Hey008IemBOPEeHHOCIb (PU3UKO8
KOHCMPYKMUBHLIMU 0COOEHHOCAMU CIMAHOAPIHBLX
mamemamudeckux npeocmasieHu.

Haubonee s6no smy neyoosnemsopennocms vipasun Puuapo
Detinman 8 Kypce aekyutl «Xapakmep usuueckux 3aKoH08».
On nuwem: « Teopus, coenacho Komopou npoCmpancmeo
HeNnpepvleHO, MHe KadCemcs He8epHol, NOMOMY YUMo OHA
npuBoOUNm K GECKOHEYHO OONbUUM BEIUYUHAM U OPYUM
mpyonocmam. Kpome moeo, ona ne daem omeema na 6onpoc o
MOoM, Yem Onpeoensaomcs pasmepuvl 6cex yacmuy. A cuibHo
no003pesaro, 4mo npocmoie npedCmagienus ceomempull,
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Obpamuas ckopocms ceema. Cmamou. Hayxka u mexnuka Cmp. 10

PacnpocmpaneHtvle Ha 04eHb MAleHbKUe Y4acmKu
npocmpancmea, Hesepivl. 1 060psa 3mo, s, KOHEUHO, 8Ce20 TUlLb
npobusaro bpeuib 8 obujem 30aHuU GuU3UKY, HULE20 He 2080PsL O
mom, Kak ee 3a0eiamuv» [4].

bonee moeo, pacxoscoenue meaxicdy mamemamuyeckumu
NOHAMUAMU U PUUYECKUMU NPEOCMABNIEHUAMU OABHO Ve
3agukcuposano camumu mamemamuxamu. Bom kakoe
npumMeuamenbHoe CylcoeHUue 8bICKA3AHO 8 UBECMHOU KHU2e

. Tunvbepma u I1. bepuaiica: «Ha camom Oene mvl 808ce He
0053anbl CYUMamy, Ymo mMamemamuyeckoe npocmpancmeeHHo-
8peMenHoe NpeoCcmasiienue 0 08UNCCHUU ABTIAEMC PUUYECKU
OCMbBICIEHHbIM MAKHCe U 8 CLYUASX NPOU3BOTbHO MATbIX
NPOCMPAHCMEEHHBIX U BPEMEHHbIX uHmepsanos. bonee moeo, y
HAC UMEIOMCS 8Ce OCHOBAHUS NPEONOIa2amy, Ymo, CMmpemsch
umems 0eyo ¢ 00CMAMOYHO NPOCMBIMU NOHAMUIMU, IMA
mamemamuieckas Mooelb IKCMpanoaupyem gaxkmol, g3amole
u3 onpeoenenHol 0baacmu onvlma, a UMeHHO U3 0oracmu
dsudiceHuli 8 npedenax mo2o NopsaoKa 8eIUdUH, KOMopulll ewje
docmynen Hawemy nadooenuio... Iloooono momy, xax npu
HeoepaHUu4YeHHOM NPOCMPAHCMBEHHOM OPOOIeHUU 800a
nepecmaem OLIMb 8000, NPU HEOCPAHUYEHHOM OPODIeHUU
0BUDICEHUST MAKJICe BOZHUKAEN Heumo makoe, 4mo eoea Ju
Modicem ObIMb 0XAPAKMEPUZ0BAHO KAK O8udiceHue» [5].

Ipowy npowenus 3a cmoab obwuUpHOe Yyumuposanue, OHO
HOHAO0OUNOCH, YMOObL NPOUNTIOCMPUPOBAMb OCHOBHbLE
NPeonoCHIIKU 8ANHCHOU NPOOIEMbL:

1. Cywecmeyem npuHyunuaibHoe pacxoncoene mexicoy
COBPEMEHHBIMU PUFUYECKUMU NPEOCMABTEHUIMU O
OBUIICEHUU U KIACCUYECKUMU NOHAMUAMU aHanu3d. Mnvimu
COBAMU, KIACCUYECKAsL MOOETb, 20€ OMONCOeCMBIISIIONCSL
MEXAHUYECKAsL CKOPOCMb U MAMEMAMU4eCcKdsi NPOU3B00HAs,
OKA3AN1ACH OJ15 HEKILACCUHECKOU (OU3UKU HeOOCMAmMO4HOlL.

2. Bozmooicno nocmpoenue 6oee odowell «Mamemamuieckou
MoOenu», Komopas 6yoem onucvleams 08uxceHue oojee
A0eK8amHo u noootioem OJisi ONUCAHUSL MUKPO-OBUNCEHUSL 8
Macumaobax «HedoCmynHo20 HaOI00eHUI0 NopsoKa
BEUUUH ».

Oonako — Ha camom Oene — peub HA00 8eCMuU He 0 MOOeU, U He
0 nocmpoenuu. Peub uoem o mom, umoobwt 6Hympu camoiu
JIO2UKU KIIACCUYECKOU MAMEMAMUKU HALIMU OCHOBAHUSL OISl
oanvretiue2o pazsumusi meopuu. Kax cmapancs nokazamo
asmop, 8 2J1eMeHMAaAPHbIX NPEOCMABIEHUAX 0 MEXAHUYECKOM
08UdICEHUU-NEpeMeeHUU MAaKUe OCHOBAHUS YIice
0OHAPYIHCUBAIOMCAL.
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B ynomsanymoti eviue pabome « Hecmanoapmuwiili ananu3z
HEKIACCUYeCKO20 OBUNCEHUsL» ABMOPOM npediiazaemcst 0ouwast
MOOeb M.H. O8UNCEHUSI C HEONPEOENeHHOU CKOPOCMbIO, 20€
npAMas Mpaekmopusl OKa3vl8aemcs YaCMHbIM, 8bIPOHCOCHHBIM
cyuaem nepemeujenus no hpaKmanbHol, «6ecKOHeUHO
U3NOMAHHOU unuu». Ilpu 5mom opoOuHapHblil TUHELHbLLL
KOHMUHYYM 8DEMEHHO020 NOPAOKA MOOEIUPYEemcs ¢ NOMOUBLIO
HOB020 YNOPAOOYEHHO20 MHOMCECEA, KOMOPOe UMEHYemcs
«apeanvHuiM». Hazeannas paboma mooxxcem 6vims eviciana
ecem ancenarowum ¢atiiom 8 popmame PDF obowemom 2,3 M6
(Ha pyccKOM U AHRTULICKOM S3bIKAX).
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