OuHamuka - pasgen U3nMKn m3yyvaet MpUYKUHbBI
OBWKEHNA Ten W KakuMuU MNpUYMHaMu  BbI3BaHO
B3aMMOOENCTBUE MeXay Tenamu.




MexaHuKa 605bLINX CKOPOCTEN
(penaTnBmucTCKaa MexaHuka)

OUHLITENH

YpaBHEHUSA PENATUBNCTCKOMN
MEXaHMKKN B npeaere marsbix ( no
CpaBHEHUIO CO CKOPOCTbIO CBETA)
CKOpOCTEWN NepexoasT B
ypaBHEHNS KnacCcuyeckou
MeXaHUKu

MexaHuka atomoB
(kBaHTOBasi MexaHUKa)

bop, WpeauHrep, Oupak, NnaHk n gp

YpaBHEHNA KBAHTOBOWN MEXaHUKK
B nNpeaesie bonbwwux ( no
CpaBHEHMIO C MaccamMn aToMOB)
MaccC NepexoasT B ypaBHEHUSA
Kflaccu4eckon MexaHUKn

/

\CKOpOCTFIMI/I.

ObnacTb NPMMEHUMOCTU KIlaCCU4ecKom

MEXaHUKN — 3TO ABWXeHUe Tes ¢ 6osbLion (no
CpaBHEHUIO C aTOMOM) MacCOW, ABUMXYLLUNXCA C
MarnbIiMK ( MO CpaBHEHUIO CO CKOPOCTLIO CBeTA)

~

J




MHepuuanbHbleé CUCTEMbI OTCYEeTaA.
NepBbin 3aKOH HbOTOHA

I[J'I}I ONHMCAaHUSI MECXaHWYCCKUX SIBJIICHUU Ha1a0

BbIOpATh CUCTEMY OTCUETA.

B Pa3JINYHbIX CUCTCMAX OTCHUHCTA 3dKOHBI JBHKCHUSI

MMEIOT, B OOIIIEM ClIydae, pa3JIndHbIM BHU/I.




OKa3bIBa€TCA MOXXHO HAWTU TAKYIO CUCTEMY
OTCYETA, B KOTOPOU 3aKOHBI MEXaHUKU UMEIOT

Han0oJIe€e MPOCTOM BU,.

DTO CHCTEMA OTCYETA C OMHOPOIHBIM M
M30TPOITHBIM IPOCTPAHCTBOM Y OJHOPOIHBIM

BPEMEHEM.

Takas cucTemMa oTcueTa Ha3bIBaCTCs HHGpHH&HBHOfI.




B wuHepnMalbHOM CHCTEME OTCUYE€Ta BCIKOE€ CBOOOIHOE
NBUKEHUE TIPOUCXOAUT C MOCTOSHHOW TII0 BEJIMYUHE U
HAIPaBJICHUIO CKOPOCTHIO.

DTO YTBEPKICHUE OCTABIISICT COJAECPKAHUE HEPE020 3aKOHA
Hviomona — 3axona unepyuu.

Ecian Hapsaay ¢ MMEIOLIECUCS Y HAC MHEPIMAIBHOW CUCTEMOU
OTCUETAa MBI BBEJEM JIPYIYHO CUCTEMY OTCUETA, IBUKYIIYHOCS
OTHOCUTEJIBHO TMEPBOU NPSIMOJIMHENHO W PABHOMEPHO, TO
3aKOHBI CBOOOJHOIO JBMKCHMS IO OTHOIICHHUIO K 3TOM CUCTEME
OylyT TaKMMH XK€, KaK U II0 OTHOIICHMIO K IIEPBOHAYAILHOM:

CBOOOHOE IBHKCHHE CHOBA OyJIE€T MPOHUCXOAUTh C MOCTOSHHOM
CKOPOCTBIO.




CyliecTByeT 0€CKOHEUHOE MHOKECTBO MHEPIIHATIbHBIX
CUCTEM OTCYETA, NBWKYIIUXCA OTHOCUTEIBLHO APYT JApyra
PAaBHOMEPHO U MPAMOJIMHENHO.

Bo BCeX HMHEpHUAIBHBIX CHUCTEMAX CBOMCTBA
IIPOCTPAHCTBA U BPEMEHM OJWHAKOBBI M OJIMHAKOBBLI BCE
3aKOHBI MEXaHUKU.

ITO YTBCPKACHHUC COCTABIIACT COACPKAHUC RPpUHUUNA
omunocumenvnocmu I anunes.




KoopauHarel  OJHOM M TOM X€ TOYKHM B PA3HBIX
cucTeMax orcuera K, u K, u3 KOTOPBIX K| TBIKETCS

OTHOCHUTEIBHO K, CO CKOPOCTBIO V, CBS3aHBI JPYT C
IPYTOM COOTHOIICHUEM

Yol i K




IlogpazymeBaeTcsi, YTO BpeMs T€UYET OJMHAKOBO B
K1 I/IKz. tl =t2=t.
[IpeacraBieHrue 00 aOCOIIOTHOM BPEMEHHM JICKHUT B

OCHOBE KJIACCHUYECKUU MEXAaHHUKHM.

[lpyHiMn oOTHOCUTEIBHOCTH lamuines MOXHO
chopMyupoBaTh Kak TPEeOOBAHHE WHBAPHUAHTHOCTH
YPABHEHUM  MEXAaHUKU IO  OTHOIIEHUID K
npeoOpa3zoBaHusIM [ anuies:

t=t,=1,

r2 = r1 + VI.




13 a0COMIOTHOCTH BpPEMEHHM M IIPUHIIMIIA
OTHOCHUTEJIbHOCTH  lamudnes  ciaeayer, 4YTo B
KJJACCUYECKOM MEXAHUKE B3AUMOIECHUCTBUE  MEKIY
TE€JaMHU PACPOCTPAHACTCS MIHOBEHHO.

Ecim OBI B3aUMOJIEHUCTBUE OBLJIO OBl HE

"MTHOBEHHBIM'', TO B CWJIy OpuHOuIa lamunes wu
OJTHOPOJTHOCTH BPEMEHU CKOPOCTh PACHPOCTPAHEHMUS
(yHIaMEHTAJIbHBIX  B3aUMOJCHCTBUM  ObLIa OBl

pa3Jindda B  PAa3HbIX HHCPHOHAJIBHBIX CHCTCMAX
oTCcycTa.

OTO OPHUBEJIO OBl K PA3INYMI0 3aKOHOB JBHKCHMS

TCJI B PA3HbIX HHCPIHUAJIbHbBIX CUCTCMAX OTCUCTA.




3 mepBoro 3akoHa CJI€AyeT Ba)KHbIM (PU3NYCCKUM
OPUHIAIL: CYIIECTBOBAHME WHEPLUMAIBHON CHCTEMBI
OTCYETA.

CMBICII IEPBOTO 3aKOHA COCTOUT B TOM, YTO: €CJIM HA
TE€JIO0 HE ACWCTBYIOT BHEIIHHUE CHIIBI, TO CYIIECTBYET
CHCTEMA OTCYETA, B KOTOPOU OHO ITOKOUTCH.

Ho ecim B OmgHOU cHCTEME TEJIO IIOKOUTCS, TO
CYHICCTBYCT MHOXCCTBO JAPYIHX CHCTCEM OTCYCTa, B
KOTOPBIX TEJIO JABUXKETCS C MOCTOSHHOU CKOPOCTHIO.




CnexnctBueM mOepBOro 3akoHa HprOTOHaA sBIsIETCA

YTBEPKIACHHUE: €ClIM HAOJIIOJATeb HAXOIUTCS B
WHEPIMAIBHON CUCTEME OTCYETA,

a 9TO YJIOCTOBEPSET ITOKOSIIEECS B HEM TEIO, TO BCE
IpoYHre Tella, Ha KOTOPHIC HE ACUCTBYIOT CUJIbI,

OyAyT TaK€ HaXOAUTHCA B IIOKOE M JIBHUTAThCS C
IIOCTOSIHHOU CKOPOCTBIO.




dbyHAaMeHTanbHble B3aMMOAENCTBUSA:

T™TnN B3a|/|MO,U,e%CTBV|ﬂ BeJIMYNHA KOHCTAHThbI pacCTtoAHUe r, M
G
1. CunbHoe (spepHoe) 1 ~1013
11137 oo
1014 ~10-13
4. lpaBUTaLMOHHOE 10-39 g




Bropou 3akOoH HblOTOHaA.
OCHOBHbIE NMOHATUA

Bropor 3akoH HpbroTOHA KOJIWYECTBEHHO
OIIPEACNIACT: HM3MEHEHHUE COCTOSHHE IBHKCHHUS TEla
OJI 1€MCTBUEM BHEIIIHUX CUJI.

lloo cunoii 6 Mmexanuke NOHUMAIOM 6CAKYIO
NPUYUHY, USMEHAIOWYIO COCHOAHUE OBUNCCHUS

meJia.

Bceskoe Teo oKa3bIBAET COMPOTHUBICHUE MPU IOMBITKAX
IIPUBECTA €T0 B JABUXKECHUE WA U3MEHUTHb MOIYJb WU
HAIPaBJIIEHUE €T0 CKOPOCTU. ITO CBOMCTBO TEJI HA3BIBACTCS

UHEPDMHOCMbIO.




CuJsioli Ha3bIBaeTCsa BCAKOE BO3AENCTBNE Ha JaHHOE Tero,
coobujatoLlee emMy yCKOpeHne unu Bbi3biBatolliee ero gedopmMaLmio.

F —cuna

EavHuua namepeHus —

H (HbloToH)

[NonHasa xapakTepucTuka Cusibl BKIKOYaET cneayrowyro
nHdopmaLumio:

1)npupoay B3aMMoOeNCTBUS;

2)Terno, Co CTOPOHbI KOTOPOro AeNCTBYET CuUna;

3)Teno, Ha KOTopoe AENCTBYET cuna (To4ka NPUIIOXKEHUS);
4)NNHNA OENCTBUA CUTbI;

S)HanpaBneHne cunebl;

6)BennymHa Cursbl.



CBOWCTBO Ten ConpoTuBnATbCA NOMNbITKaM USMEHNTb NX
CKOPOCTb Ha3blBa€TCA UHEepPMmMHOCIMbHO.

Macca — 310 CBOUCTBO, KOTOPOE onpeaensaeTr BennynHy yCKopeHna d,
npuobpeTaemoe TerIoM Nod BO3A4EUCTBUEM CUTbI.

Macca Tena — 910 pm3snyveckasi BefimimHa, siBnsoLasaca Korim4eCcTBEHHON
MEPON WHEPTHOCTU TES, T.€. CBOUCTBO COXPAHATL MPUOBPETEHHYIO
CKOpOCTb aABwxeHus V unmn coctosiHme nokosd (V=0).

m; [m] = kr (kmnorpamm), r, Mr, T, U

Y | v, m, U
o= —=—

" m, U, 7




B3anmogencreue ten

CoriacHO SIBJICHHIO MHEPIUHU, TEJI0 CAMO HE MOMKET
U3MEHHUTHh CKOPOCTH CBOCTO IBUKCHUS.

JJist I3MEHEeHMs1 CKOPOCTH TeJIa HA Hero Heo0XoAuMO

MOJAEHCTBOBATL JIPYI'MM TEJIOM.

B pe3yabrare B3aumopeicreusi 00a resaa

U3MCHAIOT CBOIO CKOPOCTD.




B3anmogencreue Ten

s
!

v, =0 Yi 1 v, =0
e @/

JlericTBHE TEJI APYT Ha Apyra Ha3bIBAKOT 3AUMOOCUCHIBUEM.




HenszBecTHyrO Maccy m MOXHO CPaBHUTH C JITAHHOU
CTaHJIApTHOM Maccou m,, TOMECTHB MEXIy HUMH
HEOOJIBIIYIO CKATYIO MPY>KHAHY.

OTIyCTUB MOPY>XUHY, Mbl 3aCTaBUM IEPBOHAYAIBHO
ITOKOUBILIHECS MacCChl pas3lieTEThCA B

IIPOTHUBOIIOJOXKHBIC CTOPOHBI CO CKOPOCTIAMHU V U VO
COOTBCTCTBCHHO.

IIpru 3TOM KOJIWYECTBEHHO HEU3BECTHYK) MAacCCy m
MOYKHO ONPEACIUTD CICAYIOIUM 00pa30oM:

m = m,V,/V (onpeneaeHne HHEPTHONW MacChl).




Takum  00pa3oMm, 6  uUHepuualIbHOU  cucmeme
YCKOpeHue, Komopoe cuia coobuiaem  meny

(MamepuanbHoU mo4ke), onpeoensiemcs (hopmynou.

DTO YTBEPXKJACHUE HA3BIBACTCS BMIOPbIM 3AKOHOM

Hvromona, a COOTBETCTBYIOIIUE €My YPABHECHUS —

YPAGHEHUAMU 0BUIHCEHUS Mamepuaﬂbﬂoii MOY4YKU.




Btopon 3akoH HbIOTOHA

YckopeHune Tena npsamo a £
NPONOPLMOHANBHO V,
PaBHOOENCTBYIOLLEN CUT, v

NPUNOXEHHbIX K TENY, U
obpaTHo i~

NPONOpPLMOHAaNbHO ero

F
Macce ad = k —
m

m u k —CKansgpHble BETMYUHDI




TpeTnn 3aKkoH HbKOTOHA

Ecnu ogHO Teno OeUCTBYET Ha
BTOPOE C HEKOTOpowW cunou F .,
TO BCerga MMeeT MecCTO
obpaTHOEe BO3OENCTBME BTOPOro
Tena Ha nepsoe c cunon k., o (g
paBHOW no BenuynHe F., u fi =~
NPOTUBOMONOXHO

HanpaBiieHHOW

— e
AL |

{ i Fi F ﬁ \

Tpetuii 3akoH oOTpaxaeT TOT (PaKT, 4YTO cula ecmov
pe3yibmam 83aumMo0eUucmeuns HECKOIbKUX PA3TUYHBIX MEIL.



3axoHbl HbI0TOHA

v=const,
npu F=0

I 3aKkoH

Cywecmeyrom makue cucmembl
omcyema, 6 KOmopuix 6CAKOE Meio
Oyoem coxpauame cocmostue
ROKOSL Wil PAGHOMEPHO20

U NPAMOTUHEUHO20 OBUICEHUS

00 mex nop, noka oelicmeue
opyaux mein He 3acmasum e2o
UMEHUMb MO COCMOSHUE.

—’

W o;"

F=ma
I1 3akoH

1100 oeiicmeuem cunbl
meio npuobpemaem
makoe yCKopeHue,
Ymo e20 NPouU3eeoeHUe
Ha maccy meaa pasHo
delicmayiouell cuie.

111 3akoH

Cunbl, ¢ Komopvimu
gzaumooeticmayloujue meia
detcmeyiom opye Ha opyeaa,

pasHsvl RO MOOYIIO
U Hanpaeiexvl o
OOHOU NPAMOU 6
NPOMUBONONONCHBIEC
CIMOPOHBL.



3aKOH BCEMUPHOro TAroTeHus

ABa TOYEeYHbIX Terla NPUTArMBaloTCAa ApPYr K Apyry
yepe3s nNPOCTPAHCTBO C CUNon, npsamMo
NPONOPLUUOHANBLHOU WX WHEPTHbIM MaccamMm W
obpaTHO nponopunoHanbLHO KBagparTy
pPacCTOAHUA MeXAy HUMM.

Y — I'paBUTAllMOHHAA
F _ m p17|m 2 IMOCTOSIHHAS
— y 7|A‘|2

a—E— y-m-M y-M
m m-(R+h)° R’

g- MOJIYJIb HaNPSHKEHHOCTH TPABUTALMOHHOTO TIOJISI HA MOBEPXHOCTU 3EMIIH.

g




Korpga Teno nokoutcsi  OTHOCUTENLHO MNOBEPXHOCTM  3emnn, cuna
OrpaHNYMBaETCs, MO TPETbeMY 3aKkOHy HbITOHA, peakumen onopbl Unu
noaBeca. Cuna, C KOTOpPOW Teno AeNCTBYET Ha MPYXXMHY (NodBec) nin onopy
paBHa Becy, TOSIbKO ecnu nogBec WM Tero MOKOATCHA, Nnbo OBWMXKYTCH
OTHOCUTENBHO 3eMMN NPSMOSIMHENHO U PpaBHOMEPHO.

A

/A

F —
5 N=P
N
LSS S S S S /ﬂ///////I3




|A| I\
W - yCKOpeHue nogseca.

A N
P+f =m-w

N N
Mo lll-my 3akoHy Hbl0TOHa Teno AencTBYeT Ha noaBec ¢ cunon  f =—f,

A Y X
P—f=m-w
N oo X ) A A A
I — —
m-g—f=m-w f=m(g—w)
YN A,

g=Ww HaCTyrnaeT COCTosHNe , - 9TO O3HAYaET, YTO

Tena He JaBAT Ha ONopbl 1, creaoBaTenbHO, HA HUX He

E OEeNCTBYET cuna peakummn onopsbl. Bce nponcxoanT Tak,

Kak ecnu Obl NPUTAXEHNE K 3emMne ncuesno.
y - M
2 2
(R+h) R

g- MOAYJ1b HAaNPAXEeHHOCTUN rpaBUTauMOHHOIO MOJ1A Ha NMOBEPXHOCTU 3emnu.



Cuvna TpeHus

Cuiia TpeHus

Cuna, 6o3nuxkarowas
8 NI0CKOCmU
Kacawusi mej npu ux
OMHOCUMENbHOM
nepemeujeHuu

mpenue
CKONIbIICEHUS

cmewjenue



H]I/ll’lyJZbC WU KOAUYECmB0 OB8UINCEHUS

MATEPUATIBHOU TOYKU SBISIETCA BEKTOP, PABHBIU
IIPOU3BEACHUIO MACChl TOUKH HA €€ CKOPOCTD:

p = mv.

Hmnynocom WA KOIULECBOM OBUNCEHUS
cucmemvbl MamepuaibHblX Mmo4eKk Ha30BEM
BEKTOPHYIO CYMMY UMIIYJIbCOB OTICIbHBIX

MATCPHUAJIBHBIX TOUYCK, U3 KOTOPbIX 3Td CUCTCMA
COCTOMUT.

JI71s1 CHCTEMBI U3 JBYX MAaTEPUAIBHBIX TOYEK
p=p, Tp,=mVv, tmV,




B nHeprmanbHOM CUCTEME OTCUETA U3MEHEHUE HMMITYJIbCa
P MarepualibHOM TOYKH CO BPEMEHEM IIPEJCTABIIACTCS
YpaBHEHUEM

Ap/ At = A (mv)/ At =F.

Bemuuuna F, paBHass CKOpOCTH U3MEHEHUS UMITYJIbCA
BO BPEMEHU, HA3bIBACTCS CHUJION, JICUCTBYIOILEW HAa

paccMaTpUBaeMyl0 MaTe€pHUaAIbHYIO TOUKY.

O‘IGBI/II[HO, cuna F ecmw 6eKmop, INIOCKOJIbKY OHa

paBHA U3MECHEHHUIO BEKTOpa P CO BPEMEHEM.




MUmnvnbe cunbl. Konn4yecTtBO ABUXEHUSA.

i I dv
CornacHo BTopomy 3akoHy HbeloToHa  F' = mg = m— dt
dt :
- A A _
F-dt =m-dv Zd(Wl°U) ecnm m=const
A\
F - df - UMMNYJIbLC CUJbI.

A
=m-U -umnynbc mersna (Kosiu4ecmeo G8UXKEHUSs)

N

: i
jF dr_jd(mu) mgz mglzkz k,

A

}@w . d(WZU) . dk BTOPOM 3aKOH HbOTOHA

dt dt




Bo Bropon 3akoH  HproTOHAa  BXOIMT
pesynbTUpyromaa cuiaa. lloatomy mnpexiae dem
IIPUMEHATh BTOPOU 3aKOH HbroTOHA, HY»XKHO CHayajia

HAWTH BEKTOPHYKO CYMMY BCEX CHJI, IC€MCTBYIOIINX HA
JAaHHOE TEJIO.

ITO MOJIOKEHUE OYEHBb CYIICCTBEHHO, U OHO UMEET
JNOIOJIHUTEIIPHOE (DM3UYECKOE COACPKAHUE, KOTOPOE
MOKHO IIPOBEPHUTH IKCIIEPHUMEHTAJIBHO.




MpUHUMN cynepno3uLlMmM CU: ECNN HA MaTepuarnbHy0 CUCTEMY

OENCTBYIOT HECKOMbLKO CUJSl, TO UX paBHOOAENCTBYHOLLAsS paBHa
BEKTOPHOW CyMMeE 3TUX CUJI.

R>=F’p+ﬁu1+ﬁ1 =0




CnoxxeHue cun

PaBHOOeNCTBYOLWAA cua — cuna, KotTopas okasblBaeT Ha
TEero TO e BO3OEUCTBUE, YTO U HECKOJSIbKO CUIT.

F=F+F,

Cno)xeHue cun, HanpaBneHHbLIX BAONbL OAHOU NPAMOWU

O = D
F

=

2

[

PaBHOOeNCTBYOLWadA OABYX CUIl, HAnNpaBneHHbIX BAOOSb
o4HOM NPSIMON B O4HY CTOPOHY, HanpasrieHa B Ty Xe
CTOPOHY, a ee MoA4yNb paBeH CyMMe MOOYIeu
criaraembiX Ccun. F=F1+F2.



Cno)xeHue cun, HanpaBneHHbLIX BAONIL OAHOU NPAMOU

—— ) N > :
7 ok

PaBHOOeNCTBYOLWAdA ABYX CUIl, HAnNpaBneHHbIX BAOOSb

O4HOW NPAMOU B NPOTUBOMNOSOXHbIE CTOPOHbI,

HanpasrieHa B CTOPOHY OOribLLIEN MO MOAYIO CUSbI, a

ee MoAynb paBeH pPa3HOCTU MOoAYSIeEN cnaraeMbiX CUI:
F=F,-F..

A\

T 1

=

F =

[E—




CnoxeHue cun, HanpaBAeHHbLIX NoA YrNoMm

2 0w = ;
F E 2 F F,
L [
2 F=F +F,

1) MNMpaBuno napannenorpaMmma: A5 HaxoXaeHnd
paBHOLEUCTBYIOLLEN ABYX CUI, OEUCTBYIOLLMX NoA4 Yyrnom, Hago
NOCTPOUTb NapannenorpamMmm Ha 3TUX curnax, Kak Ha CToOpoHax u
NPOBECTU B HEM N3 TOYKN NPUIIOXKEHUA CUN AnaroHarnb. OnvHa n
HanpasneHne 3TOU guaroHanu onpenendet Moaysib U HanpaBneHue

paBHOAENCTBYIOLLEN.

2) MNpaBuro TpeyronbHMKa: ¢ KOHLOM BekTopa F., COBMECTUTb Havarso
BekTopa F, 1 CoeanHUTL Hayaro nepBoro ¢ KOHLOM BTOPOTroO.



CooTHOLICHUE ma = Fpe3 IIPEANOJIAracT
A IMTUBHOCTH (CIIOKCHHE) MAacC M BEKTOPHbIN

3dKOH CJIOKCHUA CHUJI.

AJQIUTHUBHOCTh MAacC O3HadacT, 4YTO €CJIU
COEINHUThL BMECTE JIBA TEJjia C MaccaMHu m
1 m,, TO Macca Takoro Tejaa OyaeT paBHa

A
B

—m  +
m WIA mB.




LleHTp nHepuumn. 3aKOH COXpaHEeHUA KONn4YecTBa ABUXEHUS.

8HYMpPEeHHUMU — Ha3blBarOTCA CUJ1bl, C KOTOPbIMU Ha AaHHOE TEeJ10
BO3LI,GI7ICTBW-OT OCTallbHbl€ T€J1la CUCTEMBbI,

8HeWHUMU — Ha3bIiBaAkOTCA CUIbl, O6yCJ'IOBJ'IeHHbIe BO3JENCTBUEM TEN, HE
npnHagnexawnx cmncteme.

— 3TO TOYKa, NOMNOXEeHNe KOTOPOoW 3aaaeTcs paanyc-

BEKTOPOM ﬁ n W X W A A
c W mr+mypy, +mr +. +myry, Zm,-l”i Zmﬂ"i
y = = =
C
M, +m, +m, +..+m, > m, m
IJie M. Macca i-To Temna, I, — €ro panyc — BEKTOP, 111 — Macca CHCTEMEI

KonnyectBo aBmxeHna cuctemsol (k) paBHO Npon3BeaeHuto

= A
MacCbl CUCTEMbI Ha CKOPOCTb €€ LieHTpa UHEPLINN. k=m- L.




X X X

= f31 + f32 + F3

d k 3dKOH COXPaHeHUs1 KoJjiudecmaea deU)XeHUSI: KONMMYEeCTBO
dl_ = AOBWXEHNA 3aMKHyTOl7| cncremMbl He NSMEHAETCH.

LIEHTP MHEPLINN 3aMKHYTOM CUCTEMbI NMNOO ABMXKETCS
¢ MPSAMOMMHENHO U paBHOMEPHO, NMbo ocTaeTcs

HENOABWXHbIM ﬂ

Hﬂepl«(u(lﬂbﬂble cucmemosl omcuema

Sl
I
S
C=




PABOTA




PaborTa.

paboma — 370 ckanspHas BenuyuHa, pasHasl CKansipHoMYy Npou3BeeHMIo
NPOEKLMN CUMNbl £ Ha HanpaBsfeHe nepeMeLleHnss 1 NyTu, MPOXOAUMOro

TOYKOWM NPUNOXEHUS CUMbI: A M
| F

— . ! :

1x=1H-1M=1kr-m?/c?. A=f-r : :

s,
A=fs-s=f-s-coscx, ecnun a=const, To fs=const F
F a —OCTpbIN, TO cosa > 0, cnegoBaTensHo A > 0. dfw‘
/ a — Tynon, cosa < 0 n pabota A< 0
a
g a=11/2, cosa = 0, n pabota A=0
f A f, # Const

dA = lim ) f, As, A:st-ds

As; —0




A>0

A<0O




paduyeckn paboTta onpegensieTcsa no niowann KpMBOSIMHENHON OUTIypbI
nog rpacgpukom F (x)

nepemMeLleHnd K — )XeCTKOCTb NPY>XUHbI.

- /'
AAi = FsiASi VM:.
o . X
? ! -»! s
h—
— | —_
71 P R PaCTﬂHy;I'aﬂ npyxvuHa. HanpasneHue
O 0 0 O 0 0 } BHELUHEW Cusibl coBnagaeT C HanpaBleHnem
'  e—T ]
I ,

=-F ¢ & 1 F_=kx

/ A=k'X2/2
} F(x)
k

r—r————— —_———— =

ITON Xe hopMysrion BblpaxaeTcs paborTa,
COBepLUEHHAs BHELLUHEN CUNON Nnpu
cXXaTum NpyXnHel. B obonx cny4vasnx

o X ¥
paboTta ynpyrom cunbl paBHa Nno Mogysto

paboTe BHELWHEN CUSbI U 3aBMCMMOCTb MOAYSIS1 BHELLHEN CUSTbI
NPOTMBOMNOSOXHA EN MO 3HAKY. OT KoopAMHAaTbI NMPU PacTsKEeHUU

NPY>XUHbI
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HA IIyTH S, paBHOM 1M

1 JI:xoynb = 1 Heroton * 1 metp

1 x/I>x = 1000x 1 Ix = 0,001k/1x
1 M/Ix=1000000 Ix




MoLWHOCTb.

MoOWwHOCMb — BEJIMYNHaA, NOKa3blBakoLLlaAd Kakad pa60Ta coBepLlaeTCAd B
eanHnly sBpemMeHn n paBHad
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JI>xoyiib, coBepIiaeMyto 3a 1 cekyHuy.
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[TloTeHUManbHOEe none cun.

rnomeHuuaJibHbIe - CUus/ibl 3a8UCAIM MOJIBKO OMm Tr1OJIOXKEeHUA mersia 8 ripocmpaHcmee

Cwunbl, pa60Ta KOTOPbIX onpeaendercAd TofibKO Ha4valibHbIM U KOHEYHbIM
NnonoXxeHnem Tersia B NpocTpaHCTBE HAa3blBAlOTCA KOHcepeamueHbIMU

Cunbl, paboTa KOTOpbIX 3aeucum OT NyTW, MO KOTOPOMY TENO NEePexoauT U3
OOHOrO MOSIOXKEeHUs B Apyroe, Ha3blBalOTCA HEKOHCep8amueHbIMU.

KoHcepgsamugHbLIMU cucmemMaMu Ha3biBaOTCHA TaKUe CUCTEMBI, B KOTOPbIX
OEVNCTBUE BHELLUHUX CUN HE NnPMBOAUT K repexogy oaHoro suaga sHeprnun B

OPYromn.

LuccunamugHbIMU Ha3blBalOTCA CUCTEMbI, B KOTOPbIX AEACTBNE BHELLHUX
CUN NPMBOAMT K Nepexoay OAHOro BMAa 3Hepruu B Apyromn.

[lomeHuuarnbHoe rosie rpaBnTaumMoOHHOE

ANEeKTpocTaTtn4ecKkoe

nore Cuslbl TAXeECTU



PaboTa KOHCepBaTUBHbIX CUIT HA 3aMKHYTOW TPAeKTOpMM paBHa HYIH0.

PaboTta cun TpeHud

HeKOHCepBaTUBHAasA cusna



