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BBeaeHue

CyIECTBYET 3KCIIEPUMEHTAIbHBIM (PAKT:  BEYHOE
IBWKCHUE MEXAaHHMYECKHX YCTPOMCTB W  MAallWH
HEBO3MOXHO.

HenomyCTuMOCTh BEYHOIO JBMKEHHS TOBOPUT O TOM,
4TO €CTh HEKas (pu3nyeckas BEJINYMHA,

COXpPaHAI0ImasCiaA CO BPCMCHCM.

JTa BeIMYMHA B (DM3UKE IOJy4YMIa HA3BAHUE IHEPIUU.
IHepeusa — 00Ias KOJIMYECTBEHHAsI Mepa ABUKCHUS U
B3aMMOJICHCTBHUS BCEX BUIOB MAaTEPUH.




DHeprus He BO3HUKAET U3 HUYEro U HE UCYE3aET, OHA
MOXET TNEpEXOAUTh W3 OJHOM (QOPMBI B APYTYIO-

3dKOH COXPAHCHHUA JHCPI'NH.

DTOT 3aKOH HajJaraeT CTPOrue OrpaHUYCHUS Ha
BO3MOXKHOCTH MOpPEeOOpa3OBaHHUSI H  MCIOJb30BAHMSA

SHEPIUM.




3aKOH COXpaHEHUs DHEPruu CBSI3aH C
OJITHOPOJHOCTBIO BPEMEHH, T.€. C TEM (PAKTOM, YTO BCE
MOMEHTBI BPEMEHH OHKBHBAJIICHTHBI W (PU3UYECKHUE

3dKOHbI HC MCHAIOTCS CO BPCMCHCM.

3aKOH COXPAHECHHS DSHEPruM JUII MEXaHUYECKHUX
IIPOLIECCOB yCTaHOBICH JlenOHumem B 1686 r., mis
HEMEXAHUYECKUX siBIeHMHM  Manepom B 1845 r,

JIxxoyinem B 1843 wu I'enbmronbiiem B 1347.




5.2. Pa6boTta

Cuita, AEMCTBYyIOIIAsg Ha JIBHXKYIIEECS TEJO,

COBEpIIACT HAJL HUM PaloTYy.

KonndyecTBeHHO coBeplIacMas CHJION padoTa paBHA
IIPOU3BEJACHUIO COCTABJISIOIIEN CHJIbI B HaIPaBICHUU

NBUKEHUS HA IIPOUIEHHOE PACCTOAHUE

Harnpumep, Ha puc. 1 4eaoBEK IEpeMENIaeT CaHKU C
N€TBMM Ha PACCTOSHHUE 7, NpuUiaras K BEPEBKE

NOCTOSIHHYIO cuiy F. Pabora, koTOpyr0 HpPOHU3BOAUT

4eJoBeK Haj caHKamu, paHa A = F T




Pabora paBHa mpousBencHutro Fr, a He [’ tne F—
COCTaBJIAIOIIAsA TOJHOU CHJIbI F B HalpaBJIICHUU 7.
Ilockonbky £ = Fcosa, IpUBENEHHOE BBIIIC BRIPAKCHHE

MOKHO 34aI1IuCaTrb B BUJIC

A = Frcosa.




PaboTra paBHa CKaJIsIpHOMY IPOHU3BEICHUIO

A= (F.,r).

Ecnu cuita He MOCTOsSIHHA, TO pad0Ta Ha OCCKOHEYHO
MaJIOM OTPE3KE IMYTH dr 3alUIIETCS B BUIC

dA = (F,dr).




IlomHas pabora, mpow3BOAMMAA IIPH TEPEMEIICHUN
Tena u3 Touku C B TOUKy [, paBHa

A= T(F,dr)
C




B MexaHunke padoTa CIIy>KUT MEpOM Iepeaadn JBUKCHUS
OT OQHOTO TeJia K JAPYTOMY, WA MEPOU IIE€PEXojia SHEPIrUun
OT OJTHOTO T€JA K APYTOMY.

Korma cuma pAeucTByeT Ha JBHXKYIIEECS TEIO0 U
HAIIPABJICHUE CHJIbI U CKOPOCTH JBHIXKECHHS COBIIAQJALOT,
TO Pa0OTy CHJIbI CYUTAIOT MOJOKUTEIILHOM.

Ecnu e HampaBlIeHUE CHJIbI W IIEPEMEIICHUE TeEja
IIPOTUBOIOJIOKHBI, TO padoTa CHIIbI CUUTACTCA
OTPUIIATEIBHOM.




Pabora u sHeprus usmepstorcs B CU B
e IUHUILIAX IPOU3BEACHUS CHUJIBI Ha

pacCTOsSHME, T.€. B HbIOTOHAaX Ha meTp (H - m);

pa3MEepHOCTb TOH BeauunHbl ML*T 2.

DJTa €QWHHMIA HalllJla JOBOJBHO IIHUPOKOE

yIIOTpEOJICHHE U Ha3bIBaeTCs JKoyaem (J1x).




B aroMHON M sSAepHOM (DU3HUKE B KAYECTBE CAWHHIIBI
U3MEPECHUS SHEPIruun IIUPOKO HCIIOJIb3YETCS
IEKTPOHOBOJIBT (3B):

13B=1,6-10"" JIx.




IIpumep 1. Jlomyctum, uto Ha puc.l yrom a = 30° u
4YEJIOBEK HJIET C IIOCTOSSHHOM CKOPOCThIO 1,5 M/c M
IPOU3BOJUT €KECEKYHIHO padOTy 100 JIx.

Hanpem cuity F, ¢ KOTOpOH YEJIOBEK TSHET BEPEBKY.
[TOCKOJIBKY €XXECEKYHIHO IIPEO0JIEBACTCSA YTh ¥ = 1,5
M, U3 OIIpEACIICHUS PAa0OThI ITOJydaeM

F-r-cosa=A4;
A 100 Ix
rcosa.  (1,5Mm)(0,866)

Pabora  coBepmiaeTcs CO  CKOPOCTBIO,
COOTBETCTBYIOIIEH €XKECEKYHIHOMY MOIHIATUIO TeEJa
maccoi 10 Kr Ha BbICOTY O0KOJI0 1 M. 9TO, 0€3yCIOBHO,
TspKelas padorTa.




Ilpumep 2. OnpenenuMm padOTy, HECOOXOAUMYIO JIJIS
TOI'0, YTOObI PACTAHYTh NPYKUHY HA JJIUHY X.

[oncrasum B Bepaxenne A = |(F,dr) Bmecto cuisl F
BEIMYMHY kx (JIMHEMHAs 3aBUCHUMOCTb CHJBI OT X

Ha3bIBACTCS 3aKOHOM [ 'yka) u 3aMeHUM dr Ha dXx.
Takum oOpazom,

— — Xy

X 1

A=Tkxdx=k]9xdx:k ~ | =—kx;
0 0

2 2

-~ o
[Ipy MHTErpUPOBAHMM MbI HCIIOJb30BAJIM TAOIWYHBIN
UHTErpall 1

N +1

xN+1 4 C

Idex:




IIpumep 3. Onpeaenum padOTy, COBEPIIACMYIO CHIION
TSHKECTH TP MAACHUM CHapsiJia MacCoOM m C BBICOTHI /1,

JCTSIIETO CO CKOPOCTRIO V. D
JUIst 3TOTO BEIYUCAUM HHTErpan A = J (F . dr)
B ClIy4ae, Koriga yroi o C

MEXKY BEKTOpPaMH HEOPEPLIBHO MEHSCTCS. 3aMETHM,
4TO 3JICMEHTapHas pad0Ta JACTCS BhIPAXKCHUEM

Fdr = mg(drcos).

13 puc. 5.3 nmeem (drcosa) = dy. CoBeplINB 3Ty
MOACTAHOBKY U BBIUMCIIMB MHTErPall, OIYYUM

D D D
| (F,dr)= | (-mg)dy =—mg | dy = mgh
C C C




CrenoBareibHO, A =

mgh — paboTa, KOTOPYIO

COBEPILAET CUJIA TAKECTU (h — Ha4daJbHas BBICOTA), HE
3aBUCUT OT TPACKTOPUM NAACHUSA TEA.

Co

3eMitd
Puc. 2




5.3. MOLWWHOCTDb

CKOpOCTh COBEpILICHUS pa0dOThI (Iepeaayr SHEPIrUH )
HA3bIBACTCS MOIIHOCTBIO U 0003Ha4daeTcs W.

ComnacHO ONpeAcICHUI0 MOKEM 3aIIMCaTh

W= dA/dt.

BennunHa W xapaktepru3yeT MTHOBEHHOE 3HAYECHUE
CKOPOCTH MEepeaauYu SHEPTUM.

B CH enuanien n3MepeHUs MOIIHOCTH SIBIISICTCS
IKOYJIb B CeKyHIy (JIx/C).




OTa eguHMIA HUMeEET pasMepHocTb ML*T> wu
Ha3bIBacTCs BaTTOM (BT).

DJICKTpUYECKasd JiaMIiodka MoIMHOCThI0100 BT
pacxoayeT 100 JIx/c.

[IpousBenenrne MOIIHOCTU HA BpeMsS JTA€T JHEPTUIO.
[HInpoxo MCHOJIb3YETCA €ANHULA DHEPruu
KHJIOBATT - 4ac (K BT 9):

1 kBr-u=10°Bt - 3600 c = 3,6 10° k.

B Poccum exenHeBHO MHOTPeOdsSeTCS B cpeaHem 1,3
-10'° kBt 4 3HEprUY.




[loasiTie MOIIHOCTHU ABJIIETCS OJTHOU W3 BaXKHEUIIINX

XAPAKTCPUCTHUK PAZJINYHbBIX MAIlIMH 1 MCXdHU3MOB.

MOITHOCTh TOKA3bIBACT, HACKOJIBKO OBICTPO MOIYT

COBEpPIINTh OHHY M Ty XK€ padoTy pa3IudHbIC
MEXAHUYECKHUE YCTPOMCTBA.

Tak, skckaBaTop CIOCOOE€H BBIKOIIATh KOTJIOBAaH MO

(yHIaMEHT JOMa 3a CYyTKH.

YenoBek Ha Ty e paboTy OyIeT BBIHYXICH
3aTpPaTUTh IO/,




JIBurarenn aBTOMOOWIISI, KaTepa, caMojieTa JOJDKHBI
00J1agaTth OOJBIIION MOITHOCTBHIO, YTOOBI OHU MOIJIH
[PEO0JI0JICBATh AECUCTBYIOIIYIO CHUJY COIPOTHUBICHUSA
IBMKCHHUIO, KOIMa JBMIKCHHE HNPOMCXOOUT C OOIBIION

CKOPOCTBIO

W= (F,v)

- CKQJISIPHOE IIPOU3BEACHUE



5.4. KnHeTnyeckas sHepruma tena

JIBYDKyIIIEeCsT TEJIO MPEICTAaBISIET COOOM CaMYIO

IPOCTEHUINYIO (POPMY ABUKCHUS MATCPHH.

Meport BEJIMYMHBI 3TOTO JBUXKECHUS SBIISICTCS
KUHemuuecKas YHepeusi.
BennunHy KMHETUYECKOM SHEPIUM  TEjda MOXHO
ONpEeACIUTh MO BEIWYUMHE PadOThl, KOTOPYIO
HEOOXOJMMO COBEPIIUTH, YTOOBI BbI3BATh JAHHOE

JIBHYKEHUE TeEJA.




IlycTh cuita F' IEUCTBYET HA TEJIO MAacCOU m W

BbBI3bIBACT CI'O ABHUKCHHUC N3 TOYKHU CB TOYKY D.

B Ttouke C T€10 HOKOUJIOCH, B TOUYKE [ TE€JI0 UMEET
CKOPOCTB V.

Pabora cunel F Ha nyru CD  nouuia Ha

YBCIIMYCHHUC KUHETUYECCKOU OHCPI'MHA TCJIA.

OTta paboTa 3alMChIBACTCS B BUJIEC

A:T(F,dr)




3amenuM tenepsb F Ha m(dv/dt), a dr — na vdt:

D Dr dv\
F, dr) A -(th)
i I L\dt

3ameHuM (dv/dt) v Ha V- (dv/dt :

z(F, dr) = (v —jdt =m | u( j



Takum oOpazom,

r r 1,17 1 1
I(F,dr)zmdeV:m Evz :Emvé_zmvé
C C L dc
OKOHYATEIbHO IOJITYYaeM:

D

|(F,dr)=K, - K.

C

CoBepuracmas pad0Ta CHJION IPH IEPEMEIICHUM TEa
13 TOYkd C B TOYKY [ paBHA Pa3HOCTH KMHETUYECKHUX
SHEPIrUr B ITUX TOYKAX.




KuHeTnueckass »HEpruda Tejla Maccou m,
JIBUXKYIIETOCA CO CKOPOCTHIO V, paBHA

K = mv?/2.

Pa3sMepHOCTh KWHETUYECKON SHEPTUU K COBIIAJIAET C
Pa3MEPHOCTHIO PadOThI (k).

M cnonbp30BaHKE NOHATUSA SHEPTUU IPU PELIEHUH
MHOTHX 337124 MEXaHUKH SBJISIETCI HAauOOJIee
pallMOHAJIbHBIM.

B 3TOM ciiydae ornagaeT HEOOXOAUMOCTh
IPOCICKUBATh TPACKTOPUHU ABHKCHUS YaCTHII,
AeTaIn B3aUMOACHUCTBHS TEJI, OOMEHA SHEPIUeH 1
MMITYIIECOM.




OnpenenduM CKOPOCTh CHapsijia Ha pUC. 2 B MOMEHT,
KOT/Ia OH IaJlaeT Ha 3eMIIFO B TOUKeE D.

Cuna F = mg HanpapieHa K HeHTpy 3emian. [loatomy
D

HHTETPal j(F, dl‘) paBeH mgh.
C
IloncTaBisas B 1€BYIO YaCTh COOTHOIIIEHUS

D
AK =K, - K = [ (F,dr)
3Ty BEJIUYHHY, I10JyYaeM &

1 1
mghzamvlz)—gmvé v =2gh+0v;




Ilycts 30-MeTpoBbIM BOmomaa pacxoayer m = 10 Kr
BOJbI B CEKYHY. HaniemM Koaru4yeCcTBO BBIACIIAIOIICUCS

€KECEKYHIHO DHEPTHM.

CormacHo cootHomenmo AK = mgh,

IIOTOK ITAJArOIIE BOJBI €XECEKYHIHO HNPHOOpETaeT

KUHETUYECKYIO SHEPIHIO
AK = (10 xr)(9,8 M/c*)(30 M) = 2,9 xJIx.

Ecmm 3tH 2,9 k]J[/c nmpeoOpa3oBarh B 3IEKTPUIECTBO

¢ KIIZ1 100%, To MbI MOTJIH OBl MONYYUTH 2,9 KBT

EKTPOIHEPTUH.




W3 mocieanero npuMmepa CIEayeT, 4YTo HPUINYHBIN
BOJOIIAl MOT ObI obecmeunuTh 2 ik 3 KBT MOIIHOCTH
UL JOMAalIHUX HyxXJ. OJHAKO B TUIIMYHOM JIOME

norpeonsercsa He 2—3, a 10-20 kBt

[TorpeOHOCTH O0OIIECTBA B BHEPrHUH PACTYT CTOJIb
CHUJIbHO, YTO OOBIYHBIC HCTOYHUKHA Ha 3E€MIJIC YK€ HE

MOT'YT X 00€CICYHTh.

bonpsmasgs gacte I'2C paboraer ¢ MOJIHOM OTIAYEH;
MEXIY TEM OHH YIOBJICTBOPSIOT MHOTPEOHOCTH B

SHEPIryUM Jullb Ha 4%.



5.5. lNoTeHUManbHaAa 3Heprusa

Jlnsg  MHOrMX ~ BMJIOB CHII, HA3blBACMbLX

KOHcepeadmueHbiMuU, HHTCI'PAJI
D

j(F, dr)

C
HE 3aBHCUT OT NOYyTH HHTCTPUPOBAHUS MEXKIY
ToukamMid C uw D, a onpegensercs TOJIbKO

HavyaJbHBIM U KOHEUHBLIM IOJIO)KeHUEM Touek C u

D.




Ilo onpenenenuro eciii F* — KOHCEpBAaTUBHAA CHJIA,
TO (pucC. 3) »

B B
j(F,dr):I(F,dr):j(F,dr)
A A A

IlyTs 1 [IyTh 2 IIyTh 3

Puc. 3




Pabota, coBepiaemMass KOHCEPBAaTHBHOM CHJIOM, HE
3aBUCHUT OT IIyTH, [0 KOTOPOMY TE€JIO IIEPEMEIIACTCS

13 IPOU3BOJILHONW TOYKH A B TOUKY B.

MareMaTH4yeCKl  3KBUBAJIECHTHO  CIEAYIOIIEE
YTBEP)KICHHE: B [0JIC KOHCEPBATUBHBIX CHJI HHTErpai |
(F,dr), BBIYMCICHHBIM I10 JIIOOOMY 3aMKHYTOMY IYTH,

pPaBEH HYIIIO.

Clie10BaTeIbHO, B CIIy4ae KOHCEPBATUBHBIX CHJI HEJIb3S
HEIPEPHIBHO MNpHOOpeTarh (WM TEPSATh) DHEPIHUIO,

ITIOBTOPsA OAUMH U TOT KC BaMKHYTbIﬁ IIYTh.




JI1g o0magaromuMx TaKuM CBOMCTBOM CHIJI, HHTErpal
Ha3bIBAIOT HOTCHIMAJIBHOM dYHEPTUEH U 0003HAYAIOT

oykBon U:
U = —j (F,dr)

[loTeHIIMaIbHYI0 PHEPIUI0 MOXXHO MHPEACTABUTH
ce0e KaK SHEPruio, 3alMaCCHHYIO JUIS AaJbHEHIIETO

HNCIIOJIB30BAHMUII.

Bo MHOrux ciaydasx IpH KEJIaHMU €€ MOXKHO
npeoopa3oBaTh B APYyrd€ IOJE3HbIE  (POPMEI

SHEPTHHU.




Bce derblpe Tuna (QyHOAMEHTAJbHBIX CHII,

NEUCTBYIOIIMX MEXIY JJIEMEHTAPHBIMH YacTHUIAMMU,

KOHCEPBAaTUBHEIE.
[IppuMepoOM HEKOHCEPBATUBHOW CHUJIBI SIBJISIETCS TPEHUE.

B »Ttom cnydae F u dr Bcerma HampaBiCHBI B
MPOTHBOMOIOXKHBIE cToporsl U mHTerpan |(F,dr) mo
3aMKHYTOMY IyTH BCErga OTpHULATEICH  (TEIo

HETIPEPHIBHO TEPSAECT SHEPTHIO).




OnpeneiauM MNOTCHIUAIBLHYIO YHEPIHUI0 MAcChl /71 Ha

PacCTOSHUM A HaJ MIOBEPXHOCTHIO 3EMIIH.

ComracHO 3aKOHY BCEMUPHOIO TATOTEHUS HbroTOHA

F=—mg

(3HaK MHUHYC YKa3bIBa€T HalPaBJICHUE CHUJIBI. )

I1o onpenenenuro

= — |(F, dr) = mgh




5.6. 3aKOH COXpaHeHUS NMOJIHOM
MexXaHN4YeCKOMN SHeprmm

3aKOH COXpPAaHEHHUS DJHEPruM — OJWH U3
[ICHTPAJIbHBIX 3aKOH (DU3UKH U TECXHUKHU.

JTOT 3aKOH HaJaraert CTPOIruc OI'PAHHUYCHHA HaA
BO3MOKHOCTHU HN3BJICHCHU A OHCPI'nn 151 cC

IpeoOpa30BaHMs U3 OJHOU (DOPMbI B APYIYIO.

3aKOH COXpaHCHUS SHEPIrUH 3aIpeacT
CYIIIECTBOBAHUE BEYHBIX IBUIATEIICH.




ComlacHO 3TOMY 3aKOHY, CYMMa KWHETUYECKOU U
IOTCHIHAJILHOM YHEPIHUM BCEX TEJI B JFOO0M 3aMKHYTOM

KOHCEPBATUBHOU CUCTEME OCTAETCA IMOCTOSIHHOM.

Ilon 3aMKHYTOM MBI ITOHUMAEM CHUCTEMY, B KOTOPOHU

OTCYTCTBYIOT JI}OOBIC BHCIIIHUE CHUJIBI.

KOHCEpBAaTUBHOCTh  O3HAYAET, YTO BCE  CHJIbI

BBaHMOI[GﬁCTBHH B CUCTCMC KOHCCPBATHUBHALI.




3aKOH COXPAHEHUs JSHEPIrUUA [JIA CHUCTEMBI 7

MAaTCPHUAJIBbHBIX TOYCK B ITOJIC KOHCCPBATHUBHBLIX CHJI

0 m
E=) FU(r,,1,...,T, ) = const
=1

2

N3 3akoHa m3MeHeHus umiyiabca F=dP/dt (3akon
HproTOHA) BBITEKAET CIACAYIOIIMKA BaXXHBIM 3aKOH,
Ha3bIBA€MBbI 3AKOHOM COXPaHECHMS UMITYJIbCA:

Hmnynoc 3amMKHymou cucmemvl He U3MEHAEemCs C
meyeHuem 8pemeHu

dP/dt=0; P= const




5.7. Yaap wapoB

VYmap mapoB paccMarpuBaeTcCs B JABYX MNPUOIMKEHUSIX —
a0COJIFOTHO YOPYTUM yaap U a0COJIIOTHO HEYIIPYTHH.

[Ipn aOCOJIIOTHO YIPYroM yaape HE NPOUCXOAUT MOTEPh
KUHETUYECKOU DHEPTUH, CBA3AHHOM C JIBUKECHUEM IIAPOB

2
m, (V)

) ) 2
mvy —m,V, _m(v)) |

3nech m,, m, — MacChl CTAIKUBAIOIINXCS IAPOB, V., V, —
! /!
MX CKOPOCTH 0 ynapa, V', V', — CKOPOCTH IIapoB MOCIIE

yaapa.




bynem cuurtarb, 4YTO yaap HE TOJIbKO YIOPYTHHU, HO U
[ICHTPAJIbHBIM, T.6. CKOPOCTH MIAPOB V, W V, A0 ydapa

HampaBJICHbI BJIOJIb OJHOU IIpsIMOH (puc. 4).

B 3TOM ciydae JIErKO 3anucarb ¥ 3aKOH COXPAaHEHUSA

HUMIIYJIbCA JIJIAA CTAJIIKHBAIOIMIUXCA MIAPOB.

— 4 /
mlv1 =+ mzv2 mlv1 =+ mzvz'

: '
:U1+© U, _>01©+Ouz
ml m’_z ml m’_)

Puc. 4




IlonyuyeHHble ABa ypaBHEHUA II03BOJISIOT HAWUTH BE

/ /
HEM3BECTHBIC CKOPOCTH IIapoB V', W V', mMOCye yaapa.

JIJIL 3TOro MEpENUIeM MEPBOE U BTOPOE YPABHEHUS B

BHUJIE

m,[v* = (V' )] = m,[(V,) = v,7],

—\// — I
m v, -V |=m[V, — V]

PaznieniuB nepBoe ypaBHEHHE HA BTOPOE 1]

DU YCJIOBUM,

YTO CKOPOCTH IIAPOB U3MEHSIOTCS IIPH Y4

r /
Vl-I-V1 V2-|-V2

D€, HAXOAUM



[lonyyeHHoe  ypaBHEHHE, Hapsay C  3aKOHOM
COXpaHEHUS HWMIIYJIbCA, COCTaBIAOT CHUCTEMY [BYX
JTMHEUHBIX YPABHECHUM:

_ / (.
m1V1 + mzv2 m1V1 + mzvz'

r ' L
V1‘|'V1 V2‘|‘V2.

PemuB cucremy, rmoiaydyacem

mVv, +m,V
r 171 272
m1+m2

mVvV, +m,V
r 171 272
m1+m2




Eciu BTOpOM 1Iap OBLT 10 yaapa HENOABUKEH

(v, =0), To momy4yaem

: mmz , 2m

V) = Vv, =V

Tmam’ 2 Tmam

[Ipy m, > m, mepBbid map OyAeT IBUraThCSA B

IICPBOHAYAJIbHOM HAIIPABJICHHUH, IIPH ml < m2 map

OTCKOYHT B IIPOTHUBOIIOJIOKHOM HAIIPABJICHHUH, IIPH ml

= m, TEPBBIA AP OCTAHOBHUTCS, a BTOPOW OyjaeT

JIBUTAThCSI BIIEPENl CO CKOPOCThIO V', = V| — MEPBOro

1
mapa 10 yaapa.



M, B oOmemM ciydyae, NpPU CTOJKHOBEHHH JBYX
OTMHAKOBBIX MAPOB (m, = m,)

/f /f
V=V, Vi, =V

[Iapbl HPOCTO OOMEHMBAIOTCS CKOPOCTIMM.




IIpu abconromno mneynpyecom ynape JABYX IIapoOB
Maccam¥ /m, W m, IOCJe CTONKHOBEHHSI OHH HaYMHAIOT

JIBUTATHCS KaK €NHOE [eNI0e ¢ Maccoit (m, + m,),
(puc. 3.)

O~ O—=00—
m, m, m+ni,
Puc. 5

Ecan mapel JABUIArOTCA BAOJAb OJHOW IIPSIMOM —

HeHTpaHBHBIﬁ yaap, TO Iip1u HCYIIPYTOM CTOJIKHOBCHHUH

COXPAHICTC UMITYJIbC

m.V, +m\V,=(m,+m,)V.




CKOPOCTh JBUKEHUS MOCJIE HEYIIPYTOro yaapa paBHa

V: [ )
m, ~m,

IloTreps KHHETUYECKOU DHEPrUM B CHUCTEME IIPHU
HEYIIPYIOM yJape paBHAa pPa3HOCTA KHUHETUYECKHUX

SHEPIrUu J0 U IIO0CJIE yaapa:

2
~mV

2 2 2 2
AK — myVy  (my +my)v (Vi — Vo )mym,

—+ -
2 2 2 2(m, +m,)




3a CYET MOTEPU KUHETUYECKOU IHEPTUU MPOUCXOIUT
YBEJIMYCHUE BHYTPEHHEN SHEPIrUU CUCTEMBI
CTAJIKUBAKOIIAXCS [1apoB, COIPOBOXIAFOIIEECS

pa3pylIeHUEM TEJ MPX CTOJIKHOBEHUN U UX HArPEBOM.




PaccMoTprM 1000BO€ COyIapeHHE Ipy30BHKA MacCCOM

m, W JIETKOBOTO aBTOMOOMJISI MacCoU m,, TBUTABIIUXCS

HaBCTPEYY JPYT JAPYry cO CKOpoCThIo 100 KM/4.

Puc. 6

[pu v, =—v, =100 KkM/a, m, = 15 T, m,= 1,51, 10

1

_ (15-10°)(100) + (1,5 - 10°)(=100)

4 3
16,5-10

KM/4 = 81,8 kM/4




[’ py3oBuUK TepsieT Jmmb Okoiao 20% cBoewu
CKOPOCTH, TOI/Ia KaK JETKOBOW aBTOMOOUJIb MEHSIET
HaIlpaBJICHUE ABHKCHUS U CMHUHAETCS BIOJb OCH.

Puc. 6

DTO OJIHA W3 IIPUYMH, 10 KOTOPOH CTOJKHOBEHHE
OOBIYHO OKAa3bIBAETCSI OTHOCUTEJIHLHO OE€30I1aCHBIM
I 00JIEE TIXKEIION MalllUHEL.




5.8. OHepruna B 6monornn

Xumuueckas sHepeusi — ojHa U3 (OpM IOTCHIMATLHOMN
SHEPIHUH. B npomecce o00pa3zoBaHUS MOJIEKYI
MEKaTOMHBIE CUJIbI IIPUTSHKEHUS COBEPIIAIOT padOoTy U
BBICBOOOXKJAETCS DHEPIUs B BUJIC TEILIA.

B KUBBIX OpraHu3dMax HCTOYHHUKAMHA XUMHUYECKOU
PHEPrUM CJYy>KaT YIJIEBOAbLI (COCAMHEHUM YIiepoda C
BogopoaoM). CoeIuHSSICh C KHCIOPOAOM, YIJIEBOJIbI
oopasyior H,0O n CO, ¢ BEICBOOOKICHHEM SHEPTUH.

KonmuecTBO BEICBOOOXKIAIOIIECHCS SHEPTUH COCTABISCT
20000 /Ix Ha 1 r ymieBomoB. Iloutn BaBoe OOJIbIIE
XAMHUYECKOM HJHEPrud Ha | T 3amaceHo B KHUPE
’KUBOTHBIX.




[Ipy CXUTraHWM YIJIICBOOHOTO «TOIUIMBA» B KJIIETKAX
MBIIIL OKOJO 25% »Hepruu MIEPEXOAUT B

MEXaHHUYECKYIO padoTy.

Y JIomaau «TOINIMBOY» Cropaer co ckopocthro 2000 Br.
TO MO3BOJISIET €1 COBEPIIATh MEXAaHUYECKYIO padOTy

¢ mo1nHOCTREIO 500 BT.

B TedyeHue 0Oojiee KOPOTKHUX MPOMEKYTKOB BPEMEHHM
nomanb crmocoOHa BeIpaOareiBath /00 — 800 Bt
MOIIIHOCTH. OTH JaHHBIC M MPHUBEIM K «JIOIIaJINMHOM

CHJIE», PABHOM MOIITHOCTHU /46 BT.




OpranusM 4eoBeKa Cadee 1 B JIYyUIIEM CIIy4ae MOXKET

COBEpIIATh B €AUHUILY BPEMEHN MEXAHUYECKYIO pabdOoTy

oxoyio 100 BT.

Jlaxxe BO BpeMs CHaA JIMIIb IS [OAJAECP>KAHUS
HOPMAaJIbHBIX (DYHKIIUM OpraHu3Ma Yy B3pOCJIOro

YEeJIOBEKA «TOIUIMBO» CIOPAET CO CKOPOCThIO 30 BT.

DJTa BEIMYMHA HA3bIBACTCA OCHOBHOU CKOPOCTBIO
oOMeHa BellecTB. Takyr K€ MOIIHOCTh IMOTpeOIIseT

QJICKTPHUYCCKAA JIAMITIOYKA CpCI[HGfI BCJIMYHNHEI.




B OoapcTByrOIIEM COCTOSHHUM, HAIIpUMEpP Ha JICKLUU
o pusuke, cmyoenm pacxooyem okojio 150 BT, B ToM
yucie: 80 Bt mmoc okomo 40 Bt 3arpaunBaroTrcs Ha

padoty Mo3ra u 15 BT Ha paboty cepaia.

IIpn ymMepeHHBIX (PU3MUECKUX HArpy3Kax, HampuMmep,
BO BpeMs €37bl Ha BEJIOCHIICAL WJIM BO BpEMS

IJIAaBaHUSL YEJIOBEK 3arpadynBaeT okoino 500 Br.

bonee TsKenble HArpy3kd, HampuMep Urpa B

OackeT001, PyTOO0I TPeOYyIOT 3arparsl 4o 700 BT.




IIpu eme OoJIbIIEM BO3pacTaHWM HArpy3okK (  BO
BpEMSI CKOPOCTHOM BEJIOCHIICAHOM T'OHKHM) YEJIOBEK B
xopoien pusndeckor popme pacxoayet cBbimie 1000
BT, onHako i okojio 100 BT n3 HUX npuxoauTcs Ha

BHEIITHIOI0 MEXAaHMYECKYIO PadoTy.

Ilogcunraem, HACKOIbKO XBaruT 450 © Kupa 1IA

oJJIcp>KaHusd YMEpPEeHHbIX Harpy3ok (500 Br).

NHbpIMHM  ClIOBaMH, CKOJIBKO  BPEMEHH  JOJIKEH
BBIIIOJHATh (PU3UYECKUE YIPAKHECHUS YCIOBEK C

M30BbITKOM BeCa, YTOObI M30aBUTHCS OT 450 1 sxupa?




B ogHOM rpamMmMme xKupa Kak «TOIJIMBE» 3allaCceHO OKOJIO
40000 JIx »Hepruu. Takmm oOpaszom, 450 T xwupa

nMeroT SHepruto £ = 18- 10° JTx.
Mo1HOCTh P CBA3aHa ¢ SJHEPIrUEH COOTHOIIEHUEM

P = E/t, oTcrona HaXOouM:

6
= B 1A R 504 210y
P 500 Bt

IIponensiBas B TeueHue 10 49 (Qusmydeckue

yIIPpAXHEHUs, MOXHO cOpocuth 450 r kupa, HO IpH

3TOM IMOSBIISICTCS CUJIbHBIM AIIICTHUT.




Jlpyroii cnoco0 YyMEHBIINTh N30BITOYHBINA BEC COCTOUT
B IIOJJHOM OTKa3€ OT IMUIIM. Torma I HoaJepKaHus
KU3HU YEJIOBEKY MNPUICTCS €XKEIHEBHO PACXOI0BATh
ok0J10 300 r cBOEro KUPOBOIO 3armaca.

OnpenenrM, CKOJIBKO IIMINEBBIX KaJOPUM CIIEAYET
nOTPEOJISITh €KEOHEBHO IS IIOAACPKAHUS KU3HH.
OHa nuIIeBast KaJlopus (1 KKaJ1) COOTBETCTBYET
4180 JI>)K XMMHAYECKOW SHEPTHHM.

Pacxomyemass 4elOBEKOM €XEIAHEBHO MUHUMAJIbHAS

MOIIIHOCTB cocTaBisieT OKoJio 80 BT B cocTOSIHUM CHaA
u 150 BT B cocTosiHMM O0OApPCTBOBaHUA: Oy/IEM CUHATATh
ee papaou 110 Br.




Torma 4eaoBeKy €KeqJHEBHO HEOOXOANMMA SHEPT U
r—pr = (110 Br)8,6-10* ¢) = 9,5 10°
JIx;

OHA COHEPXKHUTCSA B IIMINE KaJIOPUHUHOCTBIO 2260

KKajJl. Takoe€ KOJHUYECTBO KAJIOPUU COIACPKUTCA
rmpumepHO B 400 T xupa.




OcHOBHbIE BbIBOAbI

1. Pabota A, coBepLuaemasi cunoun F npu
nepemMeLleHnmn Tena n3 To4Kkn A B TOUKY B,
NAETCA BblpaXeHNEM

A=[(F.dr)

OHa U3MEePAETCA B HbIOTOHAX Ha METP UJIU
OXKOYIIAX,



2. MomHocTe P — d_A = (F,V).
dt

3. KuneTnueckas sHEPrus K = l mVZ

2

4. Teopema 0 CBSI3U paOOTHI U DHEPTHUU:

( peg,dr) - K,

b, C— 5




5.Ecim F — kxoHcepBaruBHasg cuia (WA BEKTOPHAs
CyMMa KOHCEPBAaTHBHBIX CHJI), TO IIPHUPAILICHUE

MOTEHIIUAJILHON SHEPTUU

B
Uy -U,)=-|(F,dr)
A
6.J171s1 3aMKHYTOM CUCTEMBI, COAEpKaIIEH N Te

(K + U) = const.

7. J1nst 3aMKHYTOHU CUCTEMBI, COAEpKamieu N Tei

P = const.




JleKUuns OKOHYEeHa

Haxmunte knasmwy <ESC> ansa Bbixoga



