ANTHAMMUKA
MATEPUAABHOM
CHUCTEMBI

JIEKUNA 3:

TEOPEMA OB USMEHEHWW
KUHETUYHECKOW SHEPI NI



1. Kunernueckas saeprusa MC. Teopema
Kenwnra

KuHeTH4YecKkoM JHeprue MarepuajibHOM CUCTEMbI HA3bIBAETCS CyMMa
KUHETUYECKUX YHEPIUM BXOISIINX B HEE TOUEK
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[Ipu BEIUUCIIEHUY KUHETUYECKOU SHEPTUM CUCTEMBI ITOJIE3HA TeopeMa Kenura

Teopema Kunerndeckas SHEPIrusi MaTepUAIbHON CUCTEMBI B €€ a0COJIFOTHOM
neiokeHUH (7)) CKIIAIBIBACTCS M3 KAHETHIECKOW dHeprun T LEeHTpa Mace, B
MPEANON0KEHUH, UTO B HEM COCPENOTOYEHA MACCA BCEU CUCTEMBIL, U
KMHETUYCCKOM SHEPruu 1 CHCTEMbI B €€ IBIKCHHU OTHOCHTEIIBHO
MOCTYIIATEIbHO MEPEMEMIAIOINXCS B MHEPIUAIIBHOM ITPOCTPAHCTBE BMECTE C
LIEHTPOM MacCC OCEHM.
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2. JlokazarenscTBO TeopeMbl Kenura

[ToaBu>KHBIE KOOPAUHATHI (2) MEPEMENIAIOTCS
MOCTYyNaTeJIbHO OTHOCUTEIHLHO MHEPIIUAIbHBIX
oceii (1) BmecTe ¢ eHTpoM O Macc CUCTEMBI.
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3. Kunernueckas >ueprus 1T,
JIBMOKYIIETOCS TOCTYITaTEILHO
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KHHCTHUYCCKAs OHCPIUs TT, ABMKYIICTOCA ITOCTYIIATCIIBHO, PABHA ITOJIOBUHEC
IMPpOU3BCACHUA MACCHI TCJIa HA KBAaAPAT €0 CKOPOCTH




4. Kunetnueckas >ueprus 1T,
BpaIIalOIIErocss OTHOCUTEIBHO OCHU
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KUHEeTU4YecKas sHeprus 11, Bpamaroierocss BOKpyr HEMOJABUKHOM OCH, paBHA
II0JIOBUHE MPOU3BEACHNUS MOMEHTA UHEPLIMU TE€JIa OTHOCUTEIBHO OCHU BpalllCHUS
Ha KBaJpar YIJI0BOM CKOPOCTH TeEja




9. Kunernueckas sueprus TT,
ABMKYIIETOCS IIPOU3BOJIBHO

Teopema Kenura T = %Mvéz,n;,k T g
KunemaTuka: 1BUKEHHE Tella OTHOCUTEIIBHO
MOCTYNaTeJIbHO MePEMENIAIOIINXCS Ocel (2)
IPEACTAaBIISIET COOOM BpallleHHUE C YIIIOBOM
CKOPOCTBIO @ | : 0y j/:
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T = 1 M2+ 1 1,0 B o0Owem ciny4yae [, INepeMeHHas BEIMYMHA T.K. OCh
BpAIllCHUS U3MEHSIET CBOE MOJIOKCHUE

KUHETUYeCKas s3Heprus 11 ckiaabiBacTCsa U3 KHHETUYECKON dSHEPTUA

IMOCTYIIATCIBbHOI'O ABMIKCHHUA BMCCTC C ICHTPOM MACC U KHUHETUYECKOU OHCPI'MHU B
CIro BpallCHHUN OTHOCHTCJIIbHO IOCHTPA MACC



6. Kunernueckas sueprus TT mpu
IJIOCKOM JIBYDKCHUH
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Ochb 022 HC MCHsICT CBOCTO ITOJIOKCHUA OTHOCUTCIIBHO TCJIA, IIO3TOMY
MOMCHT MHCPIUHU 1 0z, HC MCHICTCA C TCHCHUCM BPCMCHHU




7. IIpuMep BBIYKCICHUS KUHETUYECKOM
SHEPIUn

Karok K Macchl m, J€KUT HAa TOPU3OHTAIBHOM I0C- E v
kocTH. Karok oOMOTaH TpOoCOM, IEPEKUHYTHIM Yepe3
onok b paanyca . K cB0O0OIHOMY KOHITY TpOca IpHU-
KperuieH rpy3 I' maccet m,. llpu omyckanum rpysa co
CKOPOCTBIO V TPOC, Pa3MaThIBAsACh, IPUBOJUT B KAUCHHUE
0€3 CKOJIbXKEHUSI KaToK. OnpeesInTh KHHETHYECKYIO .
SHEPTUI0 CUCTEMBbI, €CJIM MOMEHT MHEpLHH 0sioka b P 4 .
OTHOCHTEIIBHO OCH BPAILICHUSI PABCH /,
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8. Teopema 00 M3MEHEHNN KHMHETHUYECKOM

SHEPIUn
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Juddepenunanpuas popma
TEOpEMBbI 00 U3MEHECHUHU
KUHETUYECKON YHEPT UM :
nuddepeHIan KHUHeTUIECKON
SHEPTUU CUCTEMBI PABEH CYMME
3JIEMEHTAPHBIX Pa0OT BCEX
JIEMCTBYIOIIMX HA CUCTEMY
BHECITHUX U BHYTPEHHUX CHJI.
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WNHuTerpanbpHas (opmMa TEOPEMBI:
U3MEHEHUE KUHETUYECKOU SHEPT UM
CHACTEMBI IIPU TIEPEMEILICHUN €€ U3
KaKON-TO Ha4YaJIbHOW KOH(PUTypaluy B
JAHHYIO PaBHO CyMME pa0OT Ha 3TOM
MIEPEMENICHNUH BCEX MPUITOKECHHBIX K
CHCTEME BHEIITHUX ¥ BHYTPEHHUX CHJI



9. Padora cui TsKecTH
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[TonHast paboTa CHII TSHKECTH CUCTEMBI PaBHA BECY BCEU CUCTEMBI,
YMHOXX€HHOMY Ha BEPTHUKAIIBHOE MEPEMEIICHUE €€ LIEHTPA TAKECTU




10. PaGora BHYTpEHHUX CHJI TBEPJIOTO

TCJIA
FAB FBA
NAB:FAB'VA+FBA'VB:FAB°(VA_VB) A B
Kunemarnka W, =V, + X %uj
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CymMmma paboT BceX BHYTPEHHHUX CHIJI a0COIIOTHO TBEPJOro Tejaa Ha JIH000M
€ro NepeMeIIeHUH paBHA HYIIIO



11. PaGora cunbly IpUIOKSHHON K
BpAIIAlOIIEMYCsI TBEPAOMY TEIIY

dA°=F'ds=F'hdp =M dop

DneMeHTapHasi paboTa CUIIbI, TPUIOKEHHOHN K
TBEPJIOMY TEIY, BpPaIaloIIeMyCsl BOKPYT HETIOIBUKHOY
OCH, paBHa MOMEHTY ATO# CHJIbI OTHOCUTEIIBHO OCH
BpalllcHUsI, YMHO)KEHHOMY Ha auddepeHuuan yria
OBOPOTA TeJa

MoI1HOoCTh: N¢=M’o




12. PaboTa BHYTPSHHUX CUJI CKOILKCHUS
COWJICHCHHBIX TEII

Vs CxopocTb A OTHOCUTEILHO B

V, =V +V

i _
NTp = —FTva + FTpo = —FTvaB

[TonHas MOIIHOCTH BHYTPEHHUX CUJI TPEHUS CKOJIBKEHUS JIBYX
COYJICHEHHBIX TEJI paBHA B3STOMY CO 3HAKOM MUHYC POU3BEICHUIO MOLYJIS
CUJIbI TPEHUS Ha MOAYJIb OTHOCUTEIIBHOU CKOPOCTH.




13. PaboTa noTeHIIMAILHBIX BHYTPECHHUX

CHII
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l, l, U'-noTeHIManbHAs SHEPIHs BHYTPEHHUX
ZFk -dry =—dU cun (BHYTPEHHSS DHEPTHS)
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14. Pabora nmoreHuaJIbHbIX BHEIIHUX

CHJI

Ha touky #1 IelCTBYIOT MOTCHIIMAIbHBIC BHCIIIHUC CUJIbI Fle =-VU f (r1)

Ha Touky #2 IelCTBYIOT IIOTCHIIMAIbHBIC BHCIIHUC CUJIbI F, =-VU, (l‘z)
e o o e o o

Ha Touky #n AEUCTBYIOT MOTEHINAJIbHBIE BHEIIIHUE CUJIbI F =-VU’ rn)
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15. 3akon coxpaHeHus MOJHOMN
MEXAHUYECKOU YHEPTUU

JlonmycTuM, 4YTO BHYTPEHHHUE U BHEITHHUE CUJIBI, pa00Ta KOTOPBIX OTJIUYHA OT
HYJISI, HOTEHIMAIbHBI (HYJII0 MOXKET PaBHATHCS pad0Ta UACaIbHBIX CBSI3€EH).

Uf-tioreHIInanpHas

Y K, -dr, =—dU’ > K -dr, =—dU* SHEPTHsl BHELIHUX CUJI
=l = U'-BHYTpEHHSA
d(T+Ue+Ui)=O SHEPTUS

FE-mmoHasg MexaHuueckas
SHEPTUS CUCTEMBI

E=T+U°+U' =Const

MHTErpall SHEPruu

Cucremy, 111 KOTOPOU UMEET MECTO UHTETPAJ IHEPTHUH, HAZBIBAIOT
KOHCEPBATUBHOIA.




16. Ilpumep # 1

Huauaap KaTUTCS O€3 CKOJIBKEHHUS 110 HAKJIOHHOM

I0CKOoCTU. HavanbHast CKOpoCTh paBHA HYJIIO. )1
Haitu ckopoCTh LIEHTpa MacC MWIMHIAPA B MOMEHT l
BPEMEHHU KOIJIa OH OMYCTHJICS Ha BEJIMYUHY /.
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—MV* = Mgh V=|-gh
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Ecau 510 TENO CcrycKaeTcst He Bpallasch, UMEEM % MV?* = Mgh =V =, /2 gh

CnenoBarenbHO, BpalllCcHUE YMEHBIIAET CKOPOCTh )/




17. Ilpumep # 2

['py3 I mox AerCcTBUEM CUIIBI TSXKECTU OMYCKACTCA
13 COCTOSIHUA ITOKOSI BHM3. ONIpeaeInTh CKOPOCTh
v rpy3a |l mpu ommyckaHuM €ro Ha BBICOTY /.
Tpenuem kadueHHs KaTka U TPEHHEM Ha OCH OJIoKa
peHeOpeyb.

CBs3u uacabHbl. BHYTpEHHSSI SHEPTrUsl paBHA HYJIIO
T+U¢ = (T +U*® )
0
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18. I[Ipumep ncronp3oBanus 2

K 6pycy D maccel m, jexaiemMy Ha [Iajkoii Topu30HTaIbHOM
IJIOCKOCTH, PUKPEIUICH IAPHUPHO B TOYKE A OJHOPOIHBIN
crepkeHb AB, nmeroruit Maccy m, u Jutidy /. Cucrema HaurHaeT
JBH>KEHUE U3 COCTOSIHUS MOKOS B MOMEHT, KOIJIa CTEPKEHb
OTKIIOHEH 10 TOPU30HTAJILHOTO monioxkenus AB . IIpeneOperas
TPEHUEM B OCH A, HAITU CKOPOCTH v Opyca B TOT MOMEHT, KOTa
CTEPKEHB MPOXOINUT YEPE3 BEPTUKAIID.

Coxpanenue sHeprun 7 +U° = (T+Ue)0 =0 U¢ = _ngé
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19. OcHoBHBIC TEOPEMBI 1 3aKOHBI

Xapakrepuctuka | OCHOBHas 3aKoH Cucremsl, 111 KOTOPBIX BEPEH 3aKOH
JIBUKCHUS TEOpeMa | COXpAHCHUS COXpPAHEHUS
KonunyectBo dQ
2% _ e Q=Const | 3AMKHYTBIC CHCTEMBI U
JIBUKCHUS dt F° =0
MTPOU3BOJIBHBIE CUCTEMBI C =
(MMITYJIBC)
3aMKHYTBIE CUCTEMBI U
Mowmenr komuuects | %Ko — M- K, = Const M M =0
dt 0 ITPOU3BOJIBHBIE CUCTEMBI C Yo =
JIBUKCHUS
KHHETHYCCKas , KoHcepBaTuBHBIE CUCTEMBI TPU
ar=d4 T'=Const | nRyKEHNN MO TOBEPXHOCTH YPOBHS
SHEPrus ,
Y IIPOU3BOJIBHBIE CUCTEMBI ¢ d'4 =0
dE=d'4" _
[TonnHas sHeprus £ =Const | KoHcepBaTUBHBIE CUCTEMBI




