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CopepxaHue

1. THomga HepUWW Kak TOPCUOGHHBIE
nosis

2. 3D rpocKon v nosis Hepumy;
3. 4D fpoCcKon

4 KBaHTOBRAS MexXaHMKa KaK:
AVHAMWKG ONEBBIX I POCKONGE



FTTFoarsy yivy oy nins
BCELC LA A CILZCANIAIR N R v
4 N

Cunbi uHepyuu delicmeyrom Ha mesia npu
UX YCKOPeHHOM O8U)XeHUU OmHOoCcUmMesibHO
«abcosIromHo20» rnpocmpaHcmea.
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Penatusucrckas npupoaa cun uHepumm |

TTocTtynatensHoe yckopeHue -
=C—— 3TO BpalleHue B NPOCTPAHCTBEHHO-
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\dt BPEMEHHLIX MSIOCKOCTAX
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mvV = ———mW + m[a@[F &]]+ 2m[V @] + m[F @]
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4 cunbl UHepuUU
He yAoBNeTBOPAOT 3MYy 3AKOHY MeXaHUKuU! @




Cunbl uHepyuu deucmeyrom rnpu
YCKOPEHHOM G8U)KeHUU meJs1 OmHOCUMeJsIbHO
macc BceneHHou.

Cusbl UHepyuu peasibHbl MOPOXKOEHbI
noJsIiMU UHepyuu, Komopsbie
KOMIeHcupyrom 2pasumauyuoHHble
nossi.

Cunbl UHepUUU UMELOT Nonesyko NpUpoAay.

JpHcT Max

Am

pasuTauuoHHoe TTone

none G MHepuuwu I

Albert Einstein
(1879-1955)



KpyuyeHue npocTpaHCTBa Kak
nona uHepuuu

BpaweHue mamepuu rnopoxxdaem Kpy4eHue
rnpocmpaHcmea —mopPCUOHHbIEe MOJIs. 1922 r.

UssecTusa Bysos, Busuka, 1977, Ne 6, c.142.

CUnbI UHepLUUU NOPOXAEeHLI Kpy4YeHUem MpOCTpaHCTBa
abcontoTHOro napannenusma.

= TopcuoHHbIe nosisi!!
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YpasHeHusa dunepa

Cunel UHepuuu MomeHTbI cun uHepumuu
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BpawiatenbHeii npuHUMN uHepuun

- I.Bpauaroweecs resio byaer.
BpaaTHCA CRONL YFOAHO AOMICT.IIO;

Mﬁfepuuu ecrm Ha Hero He .aeuerayfor
 MOMeHTsI BHELWHNX cun. .
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TpaekTopuu maTepuanbHLEIX TOvek rupockona

Teopus rMpocKomnoB BEIXOAUT 3a PAMKU d |
mexaHuKm HerotoHa |




Anu KaptaH

3D reometpus
Bpaliaroueroca tena
usmeHseTca u obnanaer
OTpULIATENbHOU KPUBU3HOMU.

FeomeTpus
BpaLiarouerocs
Tena obnapaer

Kpy4eHuem

HYPERBOLIC SPACE

k=-1
C/D>t
A<180°

Parallel lines don't meet




OBUXXeHue No uHepLuuu
KaK reoae3nveckoe ABUXeHue

SHePrus ripy recae3nmYeCcKom ABUNKEHUM

TTpamas X — 0
MexaHuka HbroTOHAG

3D esknuaoso
X+Ixx=0

MexaHuka dUHWTeUHa
CKpUBneHa u

4D pumaHOBO 3aKpyyeHa X+ Txx =—1'xx

MexaHuka rupockona

10D abcontoTHLIU

napannenmsm £ : % @




dopmyna E=m(w)c v usmeHeHWe Beca
npeueccupyroliero SO rMpocKona

T {
1. 3kcnepumerHTer H.Kosbipesa e~ A

2. dkcnepumeHTsr . JlauTteauta

3. dkcnepumeHTtbr M.Jlob6osou

50 rp. ------ 0.12 rp.
4. SKcnepuMeHTLI
I.Fnywko

03:21 | - i


http://www.youtube.com/watch?v=Y9_QwYNVGPE

Mpockon B kapaaHosom

dxcnepumeHTr H.B.2unartoea

I"IOABeCe (I'Vl pOKOM nac) Maccusnasa Tenemncra

a meJexKa C Zupocronamu
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Mertaan
Metan
Pesuna
Metaan

Pesuna

mT = mr
”
2mT =mr

mrt = 2mr
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AHebrmsg cUCTeMbl coxXbaHseTcsl



41D DOCK:

CUIbL MREPLIN KAK UCTOSRWK ABURERUS

Ocb BpalleHUsA

BepxHui rpys
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Bnaauwmup
TonuvH
HwXHUI rpy3
Puc. 1. a) NpyxuHHBbIA MHepumong TonuuHa; 6) UHepumong Ha gemndepHon U UHAUKATOPHOMN TeNeXKax.
5 - http://www.youtube.com/watch?v=V486D0iD1xUd&feature=related
™y
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Puc. 2. KuHemaTuyeckas cxema uHepuuonga Puc. 3. 3niopa momeHTa cun moTopa-Topmosa
TonuuHa. Npy»XUHHOTO MHepumonga TonumHa.




YpaBHeHWs pensTUBUCTCKONO 4D
TUpOCcKona

(1+3) pacmenneHue ypaBHeHuu Qusmqecmro BOKYYMO
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CBOB6OAHBIN 4D rMpockon
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AHAapeu
Cvwpopos

TTpocTpaHcTBeHHO-BpeMeHHas npeueccus

Com catio h it

CkopocTe
UEHTpa Macc

npmrpaucr]'ggﬂgcoc-" BpeMeHHan

CkopocTe /

Kopnyca

N/ N\ MHoxecTBeHHbIE yaapbI



Velocities

Velocity of CM Cart velocity

Angular velocity




LBvixeHve 3a cYeT yrnpaBsigaemon
NPOCTPAHCTBEHHO-BpeMeHHOW npelieccui

http://www.youtube.com/watch?v=SXOKT3_SPSO&NR=1
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BonHoeas pyHkuua ¥ - none uHepuum (TopcuoHHoe
nosne), HOpMUpOBAHHOE Ha eAuHULY.



ITcnxomusnyecke 3mmeRTbl

Nesutauma narywku
Jlesutauma ananekTpuka







