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Tononormyeckoe

COMOOENCTBUE

N3NKA XX BEKA IIEPE-

JKHJTa HECKOJIBKO TIEPUOJIOB,

KaX/IBIH 13 KOTOPBIX IIPUBO-
JIAJT K He0OXOTUMOCTH KapINHAJIBHOTO
TepecMoTpa HalIMX TIPEJICTABIEHUI O
usnveckoit kaprune mupa. OanH U3
HUX CBsI3aH ¢ UMeHeM A.DWHIITENHA,
CO3/IaBIIETO CIENAIbHYIO, a 3aTeM 1
OO0IIyI0 TEOPUI0 OTHOCUTEIBHOCTH U
3aCTABUBIIETO TIO-HOBOMY B3TJISTHYTH
Ha Takue QyHIaMeHTaIbHbIE TIOHATHUS,
KaK TIPOCTPAHCTBO U BPEMSI.

Kak msBectno, B konie XVII Beka
W.HptotoH cdopMynpoBag OCHOBBI
KAACCU4eckol KapTUHBI MUpa, 6a3u-
pyIOIelics Ha TPeX 3aKOHAX MEXAHUKH
MaTepHuaJbHOIl TOUKU U Ha 3aKOHE BCe-
MupHOro TsArotenus. CorjacHo mocJie-
JTHEMY , TPaBUTUPYIOIINE YACTUIIBI ITPH-
TATUBAIOTCS APYT K JPYTY C CHUJIOH,
TPSIMO TPOMTOPIIMOHANIBHON TTPOU3Be-
JIEHUI0 Macc U OGPaTHO MPOTIOPIIHO-
HAJIbHOW KBAJ[PATy PACCTOSTHUS MEXKIY
Humu. [Ipu aTOM Bee co6bITUS B PU3H-
YeCKOM MUPEe Pa3BOPAUYNBAIOTCS B TPEX-
MEPHOM €BKJIUIOBOM TTIPOCTPAHCTBE, a
BpeMsi cuuTaercsi aGCOJIIOTHBIM, T.€.
OIMHAKOBBIM JIJIST BCEX MHEPIMATbHBIX
Haooateseil. Beegennosie Hproronom
HOHSITUS dOCOIOMHO20 NPOCPAHCMEA
U abCoN0mHoz0 8pemenu, CBOUCTBA
KOTOPBIX BCET/A OJIUHAKOBBI OE30THO-
CHUTEJIHHO K 4YeMY-T100 BHEIITHEMY, YKO-
PEHWJINCD U TOCTIOACTBOBAJH B (hU3NKeE
BILIOTH 0 XX BeKa.

Yro ke caenan Idinmreiin? lcxo-
I8 m3 axkTa paBeHCTBA WHEPTHOW U
TPaBUTAIIMOHHON Macc, OH TPUIIeT K
3aKJIIOYEHUIO, UTO IajJileHue TeJa BO
BHENTHEM TPABUTAIIMOHHOM TIOJIE — 9TO
BCe TO JKe JIBUIKEHUE TI0 WHEPIUU, HO
B UCKPUBLEHHOM RPOCMpancmee, u
T€M CaMbIM CBsI3aJl TSTOTEHHE C Teo-
METPUYECKUMU CBOMCTBAMU MPOCTPAH-
CTBa, TOUHEE TPOCTPAHCTBA-BPEMEHN.
Takum 06pa3oM, COrIACHO JUHINTEN-
HY, TATOTEHWE CJEIYeT PACCMATPHUBATD
KaK pe3yJbTaT BJIUSHUS KPUBU3HBI Ha
JIBIDKEHUE TeJT W Ha ApyTue dusndec-
KHue Tpoiieccel. B ¢BoIo ouepenb, Kpu-
BHU3HA IMPOCTPAHCTBA €CTb PE3yJIbTaT

BJIMSTHUSI MATEPUU Ha CBOICTBA TPO-
CTPAaHCTBa U BpeMEHU.

Tenepb Mbl y)ke XOPOILO IOHUMAEM,
YTO IPABUTAIIMOHHOE B3ANMO/IENCTBHE,
XOTSI U SIBJISIETCSI CaMbIM CJaGbiM U3
BCEX W3BECTHBIX THIIOB B3aUMOJIEN-
CTBUH, UTPAeT JJAJeKO He TTOCJIEeHION
POJIb, MOCKOJIbKY pelllaeMble TeopHuei
TArOTeHNusT NPOGJEMbl KacaloTcs He
MPOCTO OJTHOTO 13 (PU3UUECKUX TTOJIEH,
a CcaMoil KOHIIENIMU [POCTPAHCTBA-
BpeMeHu. TeM caMbiM, T€OpPHUsSI TPABHU-
TAIMK JIEKUT B OCHOBAHUU BCEX BOOG-
e (pU3UIECKUX TEOPUit.

B aToft craThe Ha JOCTATOYHO MPO-
cTOM TIpuMepe OyJIeT PaCCMOTPEH BOII-
poc, KaKiM 06pa3oM 2100 aibHast CTPYK-
Typa TIPOCTPAHCTBA, T.€. CTPYKTypa
MPOCTPAHCTBA B 1[€JIOM, MOXKET OTpa-
JKATbCS HA JIOKAIbHbLX HAGJIOJAEMbIX
Be/IM4YNHaAX, T.€. Ha BeJn4YnHaX, KOTO-
pble M3MepSIOTCs B JAHHOW TOYKe B
JIAHHBIII MOMEHT BPEMEHH.

Mo>xeT nu 3apsi)KeHHasda
YacTuLua yCKOpATb camy
cebs?

3aauM BOTIPOC: MOKET JIM TIOKOSTI[A-
scsl 3apsDKEHHAsl TOYeyHasl 4acTuIa B
MyCTOM IIPOCTPAHCTBE 6€3 IPAHUIL JIeii-
CTBOBaTbh caMa Ha ce0sl C He PaBHOI
HyJI0 cusoii? Bompoc siBasieTcst mpo-
CTBIM U CJIOSKHBIM OJJHOBPEMEHHO.

C onHOIl CTOPOHBI, OCHOBaHHbIE Ha
CUMMETPUU COOOPAXKEHUS TTO3BOJISIOT
YTBEPIKAATD, YTO B e8KAUO0B0M NPO-
cmpancmee 63 Zpanuy, CuIa caMmoeti-
CTBU JOJKHA ObITh paBHa HyT0. [lefi-
CTBHUTEJDBHO, TIOSBJIEHHE CHUJBI CaMO-
JIefiCTBUS Ha W30JMPOBAHHBIN TOYEY-
HBII 3apsii XOTs ObI B OJHOI TOUKe
MPOCTPAHCTBA 03HAYAJIO GBI, YTO TOUYHO
TaKas Xe 0 BeJMYNHE 1 HAallPaBJICHIIO
CHJIa TOJKHA JIefiCTBOBATD HA 3apAl U
B JIIOOOH JIPYTOl TOUKE, TIOCKOJIbKY BCe
MOJIO’KEHUsT B TPOCTPAHCTBE 3KBUBA-
JeHtHbl  (00HOpodHOCIb npocmpa-
cmea). OHOBPEMEHHO C 9TUM, HAJIU-
Yie CHUJIbI BbIJIENSIO Gbl B IIPOCTPAH-
CTBe HEKOTOPOE HAIIPABJICHNE, TIOCKOJTh-

Ky cujia — BeJuymHa BeKTopHas. Ho
3TO, B CBOIO OYepe/b, TTPOTUBOPEUNIIO
ObI TOMY, YTO BCE HAMIPABJIEHUS B IPO-
CTpaHCTBe 3KBUBAJTEHTHBI (uzompon-
nocmv npocmparncmea) . ClieoBateb-
HO, B OJIHOPOJTHOM U M30TPOITHOM TTPO-
CTPAHCTBE CHJIA CAMOIEHCTBUS HE MO-
JKeT OBITb HUYEM HHBIM KPOMeE HY.JIS.
MO’KHO U He BBIYHUC/ISITH — BCE U3BECT-
HO 3apaHee!

Kazanoch 6b1, Bce npocto. Ho aro
TOJIBKO Ha MepBbIit B3rsa. OHa mpo-
6;ieMa Bce e octaercsi. V13 amextpo-
CTaTUKHU U3BECTHO, YTO TLIIOTHOCTD 9HEP-
THW 9JIEKTPOCTATHIECKOTO TOJIS B TIyC-
TOM IIPOCTPAHCTBE paBHA
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MpbI 3HaeM TaKKe, 4YTO HallPAKEHHOCTD
TIOJIA TOYEYHOT'O IMMOKOAIIETOCA 3apAala

B I[yCTOM TPEXMEPHOM eBKJIIIOBOM IIPO-
cTpaHcTBe 6e3 TPaHUI[ paBHA
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[Tonydaercsi, 4TO MJIOTHOCTH SHEPTUH
3aBHCUT OT PACCTOSTHUS ,ZI[O_4TO‘{KI/I, rae
PACIIOIOXKEH 3aps, Kak # U, CJe/l0-
BATEJNbHO, TOJHAS 9JEKTPOCTATHIEC-
Kasl HEepPrHsi TOUEYHOTO 3apsifia B HyJIe
6eckoneyna! Uro xe memarh?

Boixon u3 cospgasiieiicst cutyanuu
OBl HalileH JPYTUM BBIJAIOIINMCS
¢usukom XX Beka — II. lupakom. On
o6paTuJ BHUMaHWE HA TO, YTO OT/EJb-
HOE PACCMOTPEHUE 3HEPTUHU KYJIOHOBC-
KOTO 10 (PaKTHUYECKH sSBJsSeTCsS 6ec-
cMbicaeHHbIM. [locTynas Takum o6pa-
30M, MBI TIPETIOJATAEM, YTO SHEPTUS
CHCTEMBI, COCTOSIIEH U3 TOUECUHOTO 3a-
pAla W CO3/IaBAEMOTO UM TOJIST, MOXKET
ObITb TPEJICTaBJICHA B BUJE CYMMBI
JIBYX CJIaTaeMbIX:
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paccMaTpuBaTh Kak SHEPruio IMOKOsI
YACTHUIIBI B OTCYTCTBHE TOJISI.

O/1HaKO HEBO3MOXKHO OTOPBATh 3a-
PSIZL OT CO3/IaBAEMOTO UM KYJOHOBC-
KOTO TI0JIs, KOTOPOE KECTKO TIPUBSI3a-
HO K YacTHIle U J[BUKETCSI BMECTE C
Heit. (IToguepKHEM, UTO MBI 3/1€Ch HE
paccMaTpuBaeM 3JEKTPOMATHHUTHbBIE
BOJIHBI, KOTOPBIE POKAIOTCS TIPU YC-
KOPEHHOM JIBHXKEHUHU 3apsijia, HO MOC-
Jie 3TOTO BeJlyT COBEPIIEHHO CaMOCTO-
ATEJbHOE CyNIECTBOBAHME.) 3HAUWT,
BBeJ/leHHAs HaMU TaK Ha3bIBaeMast 3am-
pasounas, Wi 2045, Macca m, ecTb
BeJMYNHA Hepusuueckds — BeIndu-
Ha, KOTOPYIO HEeJb3sl U3MEPUTDH B JKC-
nepumente. HaGmoaerest TOJbKO 10
Hasl 9HEPTUS U CBSI3aHHAS C Hell noJ-
Hasi Macca, UMEHHO OHAa OTBeyaer 3a
WHEpPTHbIE CBOHCTBa wactuilbl. IIpo-
6jieMa BO3HHKJA M3-32 TOTO, YTO MBI
QopMasbHO Pas3bUIH peabHO H3Me-
puMyto KOoHeunylo Bemuunny W ==
mc” Ha CyMMY JBYX CJIaraeMbIX, KasK-
J10€ 13 KOTOPBIX [0 OTAEJbHOCTH HE
HaGJII0/1aEMO.

Taxkum 06pa3oM, BO3HUKAET HEO6XO-
JVIMOCTb NEPEHOPMUPOBKU COOCTBEH-
HOW SHEPTUH: MbI JIOJUKHBI HAIIUCATD,
YTO 3arpaBovHast COOGCTBEHHAs! dHep-
rus (Macca) CBSI3aHA C PuU3UUCCKOU
sHeprueil (Maccoil) cooTHOIEHIEM
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T.€. SHEPTUHU OTJIMYAIOTCS JAPYT OT JPY-
ra Ha 6GECKOHEYHO GOJIBIIYIO BEJTUUUHY .
ITo mawasy mpomeaypa mnepeHOPMU-
POBKH MOKET ITOKA3aThCsI BECbMA CTPAH-
HOIi, ofiHaKo He 6yZeM 3a6bIBaTh, YTO
3aTpaBOYHAs Macca — BeJIMYNHA HeHaO-
JofaeMass ¥ el MOJKHO IPHIIMCATH
ao6oe 3HaueHne. MOKHO, B YaCTHO-
CTH, CUNTATh ee GECKOHEUHOM.
OO6pariM BHMMaHHE Ha OJIHY OCO-
GEHHOCTDb TIOJTy4€HHOTO BBIIIIE BbIPA-
JKEHUsI: Pe3yJIbTaT MePEHOPMUPOBKH
He 3aBHCHT HH OT MOMEHTa BPEMEHH,
HU OT KOODJAWHAT TOYKHU, B KOTOPOI
HAXO/UTCS 3aPsi/l. ITO SIBJISIETCS OTPa-
JKEHUEM OJHOPOJHOCTH TPEXMEPHOTO
€BKJII/I0BA IIPOCTPAHCTBA M OJAHOPO/I-
HOCTH BPEMEHH, T.€. TeX CBOICTB CHUM-
METPUHU IPOCTPAHCTBA U BPEMEHH, KO-
TOpble GbLIN 3aj105KeHbl HbIOTOHOM B
€ro MOJIEJIA TIPOCTPAHCTBA COOBITUI.
Wrak, eciu MbI 331aJIUCH BOIIPOCOM,
MOJKET JIX B3aUMO/IeHCTBIE C COOCTBEH-
HBIM KYJIOHOBCKHM II0JIEM BJIMSITH HA
JINHAMUKY YACTUI[BI, TO MbI JOJIKHBI
CKa3aTh, YTO B €BKJIM[OBOM IIPOCTPAH-
cTBe 6€3 rpaHuil 3TO HEBO3MOKHO.

KBAHT: - 2000/Nel

A uro Gymer, ecJau MPOCTPAHCTBO
UCKPUBJIEHO U TIOTEPSIHA OJHOPO/-
HocTh? Pasymeercs, mpobiiema 6ecko-
HEYHOCTH COOCTBEHHOU 9HEPTUU OCTa-
HETCS: 3TO CJIJICTBUE TOYEYHOCTH HC-
TOYHUKA, C KOTOPOWl KPWBHU3HA IPO-
CTPAHCTBA HUYETO MO/IeNIaTh HEe MOJKET.
Ho ne sto ruasnoe. Ilpeanosoxum,
YTO MBI HAIILJTH Y/IOBJIETBOPSIIONIYIO BCEM
Pa3yMHBIM TpPeGOBAHUSAM TIPOIELYPY
nepeHopMUpoOBKU. EcTecTBEeHHO OKH-
JIaTh, YTO B ATOM CJIyYae IePeHOPMUPO-
BaHHAast COOCTBEHHAS 2JIEKTPOCTATHYEC-
Kasi aHeprust Oy/ieT 3aBUCETb OT T10JIO-
JKeHUs 3apsifia. ITo ObLIO GBI BITOJTHE
€CTECTBEHHBIM CJIE/[CTBIEM OTCYTCTBUS
oHOpoJHOCTH TpocTpancTBa. Ho econ
9HEPTUS 3aBUCUT OT TOUKH, TO, KAK 9TO
U3BECTHO U3 MEXAHWKH, HA YaCTUILY
JleficTByeT cuya. Mbl TIPUILIN K 3aK-
JIIOUEHWIO, UTO HA YeINHEHHBIN TOYeY-
HBIW 3apsi/l, TOMEIEeHHbIH B MCKPUB-
JICHHOE TIPOCTPAHCTBO, MOKET /IeHICTBO-
BaTh CHJIA, MOSIBJIEHIE KOTOPOI 06si3a-
HO TOMY, YTO HPOCTPAHCTBO HMEET
CTPYKTYPY, OTJHYAIONLYIOCS OT CTPYK-
TYPBI €BKJUI0BA IIPOCTPAHCTBA.

YTo6bI pazo6parbcs B ATOM BOIIPOCe
HECKOJIbKO MoJpo6Hee, PacCMOTPUM
KOHKDETHBIN IpuMep.

KoHunyeckoe NMPOCTPaHCTBO:
KPpUBU3Ha Oe3 KPUBU3HbI

MpbI TPUBBIKJIN K TOMY, YTO €CJIU B
MPOCTPAHCTBE BBEJIEHA JIEKapTOBA CUC-
TeMa KOOPJIMHAT, TO MHOKECTBO TOYEK,
UMEIONINX OJTHY U Ty K€ KOOPJAMHATY Z,
06pasyeT eBKJIUIOBY IJIOCKOCTb. JTO
COOTBETCTBYET M3006pa’KEHHOU HA PU-
cyHKe 1 CTPYKType, Kor/ia TpeXMepHoe
€BKJUIOBO TPOCTPAHCTBO TPEACTAB-
JigeTcs B BUJIE CJOEHOTO THUpOTra W3
HAJIOKEHHBIX JIPYT Ha JAPyTa eBKJIUI0-
BBIX TIOCKocTeid. [Ipu atom kaxpas
TOYKA ITPOCTPAHCTBA TPUHAJIEKUT
OJTHO# M TOJIBKO OJTHOM IIJIOCKOCTH.
3aMeHuM Terepb KOKIAYI0 U3 u3006-
PAKEHHBIX Ha pUCyHKe 1 miockocTeit

Z/

Puc.1

Puc.2

KOHYCOM TaK, KaK 3TO CXeMATHYeCKU
MOKa3aHo Ha pucyHke 2. MHpiMu cJio-
BaMH, TIOTPOOyeM MNPeACTAaBUTH cebe
TpPeXMepHOe IIPOCTPAHCTBO, B KOTOPOM
BBEJ/ICHA OPMOZOHANbHAS CUCTEMA KO-
OPAMHAT U KaKJIOMY (DUKCHPOBAHHO-
My 3HAYEHWIO KOOPJHHATHI Z COOTBET-
CTBYET JByM€pHas MOBEPXHOCTD C T€O-
MeTpueil Konyca. Mbl HAMEePEHHO BbI-
JIeINJIA CJIOBO «OPTOTOHAJIbHAST», TO-
CKOJIbKY TPeXMepPHOE eBKJIUIOBO MPO-
CTPAHCTBO TaKXK€ MOXHO 3aIrOJHUTh
HAJIOKEHHBIMHE JIPYT Ha pyra KOHyca-
MM, OJIHAKO TaM HeJIb3s BBECTH OPTOTO-
HAJbHYIO CHCTEMY KOODJMHAT TaKUM
o6pa3oM, 4TOOBI BCE TOYKH KOHYyCa
UMeJH OJIHY U Ty Xe KOOPAUHATY Z.
3aMeruM, 4TO B MOCTPOEHHOM HAMU
KOHUUECKOM TIPOCTPAHCTBE MJIOCKOMY
JIBUJKEHUIO, TIPH KOTOPOM KOOP/IMHATA
z (¢ukcupoBaHa, OyJeT COOTBETCTBO-
BAaTh JIBUKEHME 110 TOBEPXHOCTH KOHY-
ca.

A JieficTBUTEIBHO JIN HATIE TPOCTPAH-

Kpas
/ paspesa
y
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cTBO McKpuBJeH0? Koneuno, HO jocTa-
TOYHO HETPUBHAJIBHBIM 00pasoM. B
caMoM jiejie, 4ToGbl CcjleJiaTh KOHYC,
caefyer B3aTh ucT Oymaru (eBK/InI0-
BY IJIOCKOCTB), KaK 9TO MOKa3aHO Ha
pucyHke 3, MPOBECTH W3 MPOU3BOJIb-
HBIM 06pa30M BbIOPAHHO# TOUKHN A 1101
HEKOTOPBIM yrjioM A gBa ayua, yaa-
JmThb (BbIPE3aTh) 3alITPUXOBAHHYIO 06-
JIACTB, & COOTBETCTBYIOII[HE TOYKH KPa-
€B paspe3a 0TOXK/AeCTBUTD (CKJIEUTD 110
KpasiMm paspesa). IIOHATHO, 4TO TpHU
3TOM He MNPOUCXOAUT gedopMaInu
JINCTA HU B OJHOI TOUYKE, 3a MCKJII0Ue-
HUEM caMOil TOUKH A, KOTOpasi Terepb
CTaHOBUTCS BEPIINHON KOHYCA. YTJIbI
U PACCTOSIHHSI OCTAIOTCSI HEM3MEHHbI-
mu. OcTaeTcs CrpaBeInBON TeopeMa
IMudaropa, ecu TOIBKO BepIINHA KO-
HyCa He IOMaAeT BHYTPb TPEYTrOJIbHU-
ka. Ho Bce ke 4TO-TO U3MEHSIETCSI. ..
Ecsau u3 vekortopoii Touku B, jexa-
1ieil BHe BEPINUHbBI, MbI IPOBEJIEM J[BA
Jiyda Tak, 4ToObl 00pasyemble UMHU C
JquHueil AB yribl OblIM PaBHBI, TO
JIydn CHOBa mepecekyrcs. [lelicTBu-
TenbHO, AMHBI oTpeskoB AC u AC'
OJIMHAKOBBI, & COOTBETCTBYIOIHE TOY-
K KPaeB pa3pesa OTOXKIECTBJISIOTCS:
toukn C u C' — 910 Ha caMoM aene
o/Ha M Ta Ke Toyka. [[Be mpsMble,
KOTOpPbIE BBIIJINA U3 OL[HOI?I TOYKH, CHO-
Ba MEPECEKJIHCH!

Takum 06pa3oM, Mbl HOCTPOUJIH T10-
BEPXHOCTb, KOTOpAsi JOKAJIbHO HEO-
TAMYNMA OT €BKJHUIOBOH ILIOCKOCTH,
HO ee 2100d1bHble CBOWCTBA COBCEM
npyrue. MOKHO CKa3arb, 4TO BCS KPU-
BU3HA KOHYyCa COCPEJOTOYEHA B €ro
BepIiHe. DTO CBOWCTBO CYIECTBEHHO
OTJIMYAET €ro OT JAPYTUX HUCKPHUBJIEH-
HBIX NOBepXHOCTell (Takux, Kak, Ha-
puMep, TOBEPXHOCTH cpepsr) u Gyer
KpaliHe CyIecTBEHHBIM B JaTbHEHTIEM.

CamopencrTBme B KapTUHKaX

Bepuemcst k mpo6iieMe caMo/ieiicTBUS
n HOCMOTpI/IM, KaK 3TO BbBITJAAUT B
cJIydae KOHHYECKOro mpocTpaHcTBa. K
COJKAJIEHUIO, aHAJTUTHYECKOE PACCMOT-
peHue 3aJadyy MpejIoJaraeT 3HaHUe
pas/eioB MaTeMaTHKH, KOTOpPble He
3HAKOMBI OOJIblIIell Y4aCcTU 4YuTareseil
s)kypHasa. 1109TOMy MbI BBIHYK/EHBI
MO-TIPEKHEMY OTPAHUYHUTHCS TOJIBKO
KaueCTBEHHBIM PACCMOTPEHUEM.
HauneM ¢ BBIACHEHHS TOTO, YTO MBI
MO>KEM CKa3aTb O CUJIe CAaMOZIeHCTBHA,
OCHOBBIBASICh TOJIBKO Ha COOOPaKEHU-
SIX, CBSIBAHHBIX C pa3MepHOCThIO. Pac-
CMOTPUM TOYEUHBIN 3aps/l ¢, HAXO/Is-
IIMICS Ha PACCTOSHUU P OT BEPUIMHBI

UTO TAKOE KOMBUHATOPUKA

KoHyca. B unTepecyomniem Hac ciydae
€CTb /IB€ pa3MepPHbI€ BEJIMYNHDI: 3aPA/]
U PacCTOSIHUE 1 OJIHA Pa3MepHasi KOH-
CTaHTa: £ ; HUKAKMX JPYTHX pasMep-
HbBIX KOHCTaHT He uMeercsi. Ho us g, P
U € BEJMYMHA C PA3MEPHOCTHIO CUJIBI
CTPOUTCS eIMHCTBEHHBIM 00Pa30M:
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3necy C(Ad) — nexoropast Heonpe/ie-
JieHHast 6e3pa3MepHasi KOHCTaHTa, KO-
TOpasi, KOHEYHO K€, MOKET OBbITh Haii-
JleHa TOJbKO TIyTeM HEMOCPEe/ICTBEH-
HBIX BBIYMCJIeHMi. [Ipo Hee MBI 3HAeM
TOJBKO TO, uto mpu AP = 0 oHa
JIOJDKHA 06pamarbest B HOJb. JTO JI0-
CTATOYHO OYEBUIHO, MOCKOJBKY IpHU
Ad = 0 MBI IPUXOAUM K €BKJHUIOBY
MPOCTPAHCTBY, B KOTOPOM CHJIA CaMo-
JIefCTBUSI, KaK MBI 9TO YK€ BBISCHU-
JI, paBHA HyJ0. B mocyeanemM BbIpa-
JKEHIH MBI yYJU TaKXKe U TO 06CTOS-
TEJbCTBO, YTO GJarofaps UMeronieincs
B 33/la4€ CUMMETPHUU CUJIA MOKET ObITh
HarpaBJeHa TOJBKO BIOJbL TIPSIMOI,
COeIMHSIONIEN BEPITNHY KOHYCA U TOY-
Ky HaXOX/ICHUS 3aps/a.

3aMeTuM, YTOo MOJYYeHHbI HaMU 13
001ux cOOOpasKeHUl pe3yJabTaT rOBO-
PUT O TOM, YTO TOUEUHAS 3apsKEHHAs
yacruia GyseT B3auMOJECTBOBATH C
BEPIINHON KOHYCa TOYHO TaK e, KaK
OHa B3anMo/IeiicTBOBaIa ObI C 3aPSIOM
Cqg Ha pacCTOSHUU P B €BKJHIOBOM
npoctpancTBe. OCTanoCch HEeoIpeieIeH-
HBIM TOJIBKO HAIIPABJIEHUE CHJIBI, T10-
CKOJbKY 3HAK KOHCTaHTBI C MOXKeT
6bBITh JII0OBIM. Pa3o6paTbcst B 3TOM HaM
TIOMO3KET TO 3aMeyaTesJbHOE CBOUCTBO
KOHyca, KOTOpOe MBI Ha3BaJU €ro Jio-
KaJTbHOH eBKJINOBOCTBIO U KOTOpOE
MTO3BOJISET, Pa3pe3aB MOBEPXHOCTD 1O
o6pasyiolielt, pa3BepHYTh KOHYC Ha
€BKJIM/IOBON TJIOCKOCTH, HUT/IE HE [ie-
¢opMUpPYys ero MoBepXHOCTD.

[Tyctb B TOuky B, HaxoAsuyocs Ha
HEKOTOPOM He PaBHOM HYJIIO PacCTOs-
HUU OT BEPIIUHBI KOHYCa, TTOMENIEH
TOYEUHBIH 3apsg ¢. [last IpoCTOTbI
6yZieM CUYUTATh Halle TPOCTPAHCTBO
JIBYMEPHBIM — 3TO MO3BOJIUT HAM JIyY-
IIe TIPeJICTABUTD TIpoucxosiee. Kax
BBITJISIIUT KApTUHA CHUJIOBLIX JIMHUN
COOTBETCTBYIOMIETO 3JIEKTPOCTATHYEC-
koro noss? [lycts, nus onpenesenno-
CTH, 3apsji YaCTUIBI TIOJOXKUTEJEH.
[laBaiiTe, KaK 3TO TIOKa3aHO HA PUCYH-
Ke 4, pa3zBepHEeM KOHYC Ha €BKJINI0BOI
IJIOCKOCTH, pa3pe3aB ero BJOJIb JI-
HUW, SBJSIONIENCS TPOJOJIKEHUEM
JINHUUT, COeTUHSIONIEN TOUKY, T/Ie pac-
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TIOJIO’KEH 3apsi/l, C BEPIINHON KOHYyca.
(Koneuno, paspes3aTb MOKHO B/OJIb
00600t 13 06pa3yIoIMX, Pe3yabTaT OT
3TOTO 3aBUCETb He Oy/eT, HO JIydlle
HOCTYIINTD TaK, Kak MbI cKa3aJju.) [pu
3TOM COXDPAHHUTCS CUMMETPHUS MEXKIY
MPaBbIM U JIEBBIM — 3€pKaJbHAsl CUM-
METPHUS OTHOCUTEJNbHO JUHUU AB — u
BCE pacCyXeHus craHyt OoJiee Ha-
TJISITHBIMU.

[MomuepkHeM elrie pa3, 4YTO CBOWCTBO
KOHyCa Pa3BOPAvYMBATLCS Ha TLITOCKO-
ctu 6e3 AedopManuu MO3BOJISET HAM
ObITb YBEPEHHBIMH, YTO MBI YBUIUM
CHUJIOBbIE JTMHUU UMEHHO TAaKUMHU, Ka-
Kie oHu ecTh. Hamboubimuii uHTEpEC
MPEICTABISAIOT CUJIOBBIE JUHUU, CO-
CTaBJISIONINE MAJIbIe YTJbI C OTPE3KOM
BA. IloHaTHO, 4TO 9TU JIMHUA J{OJIZKHBI
6yayT uarmbatbcs, MPHUOIMKASACh K
«bepery» paspesa, HO He nepecexas
ezo. llepeceuenmne cuJoOBOW JUHUU C
«beperomM» paspesa 03Havag0 ObI Iie-
pecedyeHne CUJIOBBIX JWHUIA, BBIXO[S-
MUX U3 TOYKU B 10| OMHUM ¥ TEM Ke
yraoMm K jJuHun BA, HO 1o pasHble
CTOPOHBI OT Hee. A 3TO, B CBOIO Oye-
pelib, 03HaYasI0 Obl HATHUYNE JTHHEUHO-
TO pacmpe/esieHus 3apsiia Mo APYTryio
CTOPOHY OT BepIIMHBI KoHyca. Ho tam
HEeT HUKAaKUX 3apsioB!

3aMeTuM, 4TO BCe CKa3aHHOE B PaB-
HOW CTeNeH!W OTHOCUTCS W K CJydaro
OTPULIATEJBHOIO 3apsaja . VsMenur-
csS TOJIBKO HalpaBJieHWE CTPEJIOK Ha
CUJIOBBIX JIMHUSIX.

MpbI nosyunsn 3ameyaTesbHbII pe-
3yabrar. Haxoasmwiics B Touke B
HA6TI0IATENb 3HAET, YTO B OKPECTHOC-
TH 9TOH TOYKHW TeOMETPUS eBKINU/I0BA,
OJIHAKO KapTWHA CHUJIOBBIX JIMHWH Ta-
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KOBa, Kak ecau Obl B TOUKY, OTCTOSI-
IIyI0 OT HETO Ha JUIMHY OoTpe3ka BA,
OBLJ TIOMEIeH OHOMMEHHBIH ¢ G 3a-
PSAl, BeIUYMHA KOTOPOTO 3aBUCHUT OT
A¢ . Ho ato o3Hauvaer, 4TO ¢ MOJKEH
OMMAIKUBAMBCS OT BEPITUHBI KOHYCA
¢ CHUJION, KOTOpas MPOMOPIMOHATbHA
qZ, CTPEMHUTCS K HYJIIO TIPU CTpeMJie-
HUU K HyJ1I0 AQ 1 06paTHO IPOTIOPITH-
OHAJIbHA KBA/[PATy PACCTOSTHYS JI0 BEp-
IIMHBI KOHYCA.

3akuyeHue

Tenepb HECKOIBKO CJIOB OTHOCUTENBHO
HazBaHus cTaThu. [louemy numeHHO Mo-
noJsiozuueckoe camojeiictsue? B pac-
CMaTpUBAEMOM HAMU CJIy4ae BCe TPO-
cto. B octaTouHo MasIoit OKPEeCTHOCTH

KBAHT: - 2000/Nel

TOYKH, T/le PACHOJIOXKEH 3apsi, T.e.
JOKAJIbHO, TEOMETPHSI B TOYHOCTH Ta
’Ke, 4TO W Ha eBKJIN/I0BOH MJIOCKOCTH,
1 ecsi ObI HAllla TOYEYHAST YacTUIIA He
6bL1a 3apsiKeHa, Mbl, BO3MOKHO, HHU-
Kor/a Obl U He Y3HAJU O TOM, YTO T/ie-
TO UMEETCsI KOHNYEeCKast 0COGEHHOCTD.
Ho co6cTBennoe aeKTpocTaTuiecKkoe
T0JIe YACTHIIbI TPOCTUPAETCS /10 6ECKOo-
HEYHOCTU U <«3HAET», YTO 27100dNbHO
IPOCTPAHCTBO YCTPOEHO COBCEM He TaK,
KaK eBKJM/0BA IIJIOCKOCTh. A uepe3
noJje <«3HaeT»> 006 3TOM ¥ YaCTHIA.
Dusnvecknit a9¢dpdexT, KOTOPHIN MbI
06HAPYXXUJIU, OOYCIOBJEH TJ06ATH-
HOH, WJIN MON0JI02Uteckoli CTPYKTY-
POIl IpoCcTpaHCTBa — OTCIO/Ia ¥ Ha3Ba-
HIIE.

Nmeer 1 pacCMOTPEHHOE HAMM KO-
HIYECKOe ITPOCTPAHCTBO XOTh KaK0e-TO
OTHOIIIeHUE K peaJbHOMY MHUDPY? Oxa-
3bIBaeTcs, UMeeT. bblio nokasano, Ha-
npuMep, YTO MMEHHO TaK YCTPOEHO
IIPOCTPAHCTBO OGBEKTOB, KOTOPBIE /101
JKHBI OBLJIN BOHUKHYTH BCKOPE TIOCJIE
Boubmioro Bapbia u koTOpbIE OIyun-
JIN Ha3BaHUe KOCMUHECKUX CMPYH. DTU
00BEKTBI BeCbMa aKTHBHO U C pa3Jnd-
HBIX TOYEK 3peHMs OOCYXAA0TCS B
HAYYHOH JIUTepartype B IOCJIeTHIE TOADI.
CymecTByeT MHEHME, UTO B 3HAYNTEIb-
HOU cTenenn 6Jaro/lapsi KOCMUYECKUM
CTpyHaM KpynHoMacuraGHas CTPYKTY-
pa BcesieHHOlT UMEHHO TakOBa, KakOn
MBI ee BUJIMM.



