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rinOT33a KaJJi 51Ha a6'51CbH51e BHJJiKWYIO JJi46y 3b51BiW4, a6o He-

KaJJbKi rinoT33'ay, 3bBH3aHbllC naMi)I( ca6oi1, �KJJaAalOUb T30pbll0 .. TTp.:

TOMHaH T30pb1H a6bIMaeqb narJJHAbl H51 TOJJbKl Ha 6yAOBY MaT3pbll, aJJe 
a . . . 
i Ha icTOTY 1.vmJJbIHI, 3JJ7KTP�KI 1 r. A, V • 

finOT33bl j T30pbll 3bHYJJHIOUUa .!1;mey�blMI :.aCTKaMl HaByKi, 3a-

KOHbl 3aCTa10uua H513bMeHHb1Mi, .HK BbIHyJJeHbHl npayAbl. 

4ACbllb I. 

MEPAHhHE i AA3.IHKI. 

1. MepaHbHe HKOH-He6yA3b BeJJi4b1Hi eCbUb npblpayHaHb He He A<£
iHwae seJJi4bJHi Tar0-)1( pOAY, npbIHHTae 3a a A 3 i H K  y. 

TTp.: Aay)l(blHIO MO)l(Ha Mepaub Ca)l(HeM, apWbIHaM, cpyTaM, COTKaHt 
f.l3HTbJM3TpaM, M:npaM i r. A-

2. AA3iHKa AaY,KblHi. 3a aA3iHKY Aay)l(blHi y HasyUbJ, npblHHTbl
M 3 T p i 51ro 4acTKi, f3TaH Mepa 6b111a cTo raAOY TaMy Ha3aA _npbt
HHTa y CDpaHL\bli. 5IHa poyHa Aay>Kb!Hi naMi)I( A3bBIOMa pblCKaMI Ha 
APY4KY 3po611eHbIM 3 MewaHiHbl nJJHTblHbl 3 ipbIAaM i nepaxosasaHblM: 
y Mi)l(�apOAHblM E10po TTaMepay y <Ppam�bf;. f1pb1 r3'TblM T3Mn3paTypa 
APY4Ka nasiHHa 6b1Ub Oo. . . V _ 

Jiay)l(blHIO r3TYIO CTapanirn y3HUb 3 npblpOAbI 1 3pa61ub poyH�lf 
1 : 40.000.000 Aa y)l(bIHi napblCKara M3pbIAb IHHa. AAHaI<)l(a na3bHe11-
Wbl.H naMepbl naKa3aJJi, WTO M3pbIAblHH Mae 40.008.000 M3Tpay. DOJJbUl 
T04HblH naMepbl MO)l(a AaAYUb 51ll143 iHWYIO P03bHiUy, a TaMy M3Tp r3Ta 
eCbUb Aay>KblH.H APY4I<a, WTO nepaxosyeu1.1a Y <PpaHl.\bfi. . 

Y>Kb1Ba101.1Ua 51Wl\3 r3TaKiH aA3iHKi Aay>KblHi, yTBopaHblH 3 M31'pa Ha
acHOBe A3eCHTI<OBae CblCT3Mbl: 

1 KineM3Tp (Km) - 1000 M3Tpay 
1 r3KTOM3Tp (Hk) - 100 M3Tpzy 
1 A3KaM3Tp (Dk) -- 10 1113rpay 
1 M3Tp (m) - M3Tp 
1 A3UblM3Tp (dm) - 0,1 M3Tpa 
1 1.13HTblM3Tp (cm) - 0,01 M3T!)f, 
1 MiJJiM3TP (mm) - 0,001 M3Tpa 
1 MiI<pOH (11) - 0,00 I IVliJJiM3Tpa 
1 MiniMiKpoH (1111) - 0,001 p .. - O,OOOODl mm. 

Y HaBYl.lbl yrnro CbBeTy npblH51Thl 3a aA31HKY f.l 3 HT bl M 3 T P (cm). 

3. IlpbIJlaAhl A3eJISI MepaHbHSI Aa)',KblHi Hai13BbI4ai1Hei1waH"
npbIJJaAa A3eJJ51 naMepy Aa)')l(bfHi eCb l\b JJiHei1Ka, iCTY)l(Ka, JJaH1.1yr i iH
WblH, naA3eJJeHblH Ha l\aCTKi M3Tpa. ,Ua aAHaro KCI:!Ja M.PDar�ae Aa)')l(b!Hi 
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,gaCTay1151e1.1Ua pblCKa MepKi 3 3HaKaM O i Ha f3Tai1 CaMaH Mepl\b l v4btTa
lO!..lb TYIO pbtCKy, Aa 511<oe AaXOA3il.lb APYri KaHeu AaA3eHae Aay)l(blHi. 
AAHa4a p3AKa 3Aapae1.1ua, Ka6 MO)l(Ha 661110 3 neyHaCbl\HH cKa3al.lb, 
llJTO AaA3eHaH Aay>Kb1H51 KaH4ae1.1!.la 51Kpa3 Ha pblCl.\bl Mepr<i. f BOCb na
Tp36Ha 51W43 nJ)blJJaAa, 51KaH-6bt T04Ha MepaJJa 4aCTKi naA3eJJKi MepKi 
�3Bbt4ai1Ha MiJJiM3Tpa). f3TaH npbtJTaAa eCbl\b H O H  i y c. Hmriyc r3Ta 
ApyraJI AaAaT1<asa51 11iHei1-
Ka, y HKOH Aa y)l(bfHH A3e
rn1.1ex (10) naA3erra K pay
HHe1.1!.la A3eBHl.leM (9) na
J13e11KaM aCHoyHae Mep1<i, 
,f. 3H. A3)')1(bfHH naMi)I( 
:):13bBIOMa pblCKaMi HOHiyca 
payHHe1.1ua 0,9 Aay)l(blHi 
naMi)l( A3bBIOMa pblCKaMi 
aCHOyHae Mep1<i. (pb!C. 1 ). 

HoHiyc AaCTayJJHeu-
1.1a Aa MepaHae Aa)')l<btHi, 

.. II I I I I I 10
0 

1
1 s I II I I I 

f 

I ( I I I I '1 

i TaAbl rJJHA3HUb, .HKa51 pbl- PbIC. 1. 
CJ<a HOHiyca 3b1XOA3il.ll.la 3 pblCKaMi Mep1<i. f3TYJJbKi A3HCHTb lX AOJJHy 
6yA3e y AaA3eHai1 Aay)l(btHi 3BblW l.13Jlb1X naA3eJJaK, 51KiX JJi46y npocTa 
<.JbtTaeM Ha aCHoyHai-1 M�Pl\bl. np.: AaA3eHaH Aay)l(btHH 3ai1Mae1.1h 4 na
A3e111<i aCHOyHae MepKi, a HOHiyc CTaiub TaK, WTO 51f0 3-51 pblCKa 3bl· 
XOA3iu1.1a 3 pbtCKai-1 MepKi. 3Ha4bll\b, MepaHaH Aay)l(b1H51 6y,113e 4,3. 

Bi H T  �ae1.1b �ar4blMaCbl\b pa6iUb AY>Ka T04Hbl51 
naMepbl. Y 4ace aAHaro a6apoTa BiHTa ysech BiHT 
nepacyHe1.11.1a Ha 2lA3iH CKOK (r. 3H. aAJJe)l(HaCbUb naMi)I( 
�ByMa payKaMi Ha BiH1.1e). YCTaBiyWbl BiHT y BaAHY 
HO>KI<Y a60HMbl y cpopMe niTapbl u, Mb! MO>KaM T04Ha 
Mepa1.1b aAJJe)l(HaCbl\b naMi)I( Apyroi-1 HO)l(Kai-1 r3Tae ca
Mae a60HMbl i 1<aHL10M BiHTa. f3TKa51 npbIJJaAa 3aBe1.11.1a 
M I  K p O M  3 T p a  M (pb!C. 2). 5IHa AY)l(a T04Ha51. 3anpayAbl, 
KaJJi B03bMeM BiHT 3 CKOKaM 0,5 mm, a ranoyKy 51f0 
nan3eJJiM Ha 500 poyHblX 4aCTaK, TaAbl, naKpy1.1iyw1,1 
ranoyKy BiHTa Ha 1 llaA3enKy, Mb! AaCTaHeM pyx KaHua 
BiHTa y 1 MiKpoH, r. 3H. ;3TblM MiKpOM3TpaM Mbl MO
.)!(aM Mepa1.1b 3 T04HaCbl\5IH Aa 1 MiKpOHa. PbIC. 2 . 

>t 

T 

,Ua npbtJJaAay, Mepal04b1X Aay>KblHIO, HaJJe)l(bll\b K a  T 3 T O M  3 T p.
T3Ta eChl\b npb1JJaAa, 51KaH Mepae aAJJe}l<HaCbl\b aAHaro nyHKTY aA APY· 

• rora na CTOl.\bHai-1 niHii. 51Ha cKJJaAae1.11.1a (pbIC. 3) 3 cnym<a 3 naA3eJJKaMi,
CTa514ara Ha Tpox HO)l(Kax, na 51KiM XOA3il\b JJIOH3Ta, r. 3H. KOyHa5l
(M3Ta11esa51) PYJJbKa 3 naB51JJil\aJJbHblMi WKJJaMi i naCTayneHblMi HaKpbl)I(
nasy1.1iHKaMi. TTpa3 rnTy10 JJIOH3TY rJJ51A3511.\b Ha aA3iH KaHel.l MepaHara
npaAMlna i 3aUeMJJ51BalOl.lb pblCKY naA3eJJKi Ha cnynKy npbl na)J,M03e HO·
Hiyca. TTaTblM nepaCTaynHIOl.\b mOH3TY TaK, Ka6 npa3 51e y MeCl.lbl CKpbl
)l{aBaHbH51 nasy1.1iHaK 6bly BiAal.lb Apyri KaHel.l MepaHara npaAMeTa, i TaK
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3bMeHaX, 51Ki51 M0fYLlb Y ix 6b!Ub, 51Hbl 3aX0BYIOI..lb CTaJlbl51 a.a.Ho ciHbl na
Mi)I{ ca6oi1. Op., Kona Kpyra i 51ro AblaM3Tp, r. 3H. Kona Kpyra=I pay• 
H5leuua Abl8.M3Tpy=d naMH0)l{aHaMy Ha CTanyio BeJli4blHIO 7t (ni): 

l=rtd; TyTaKa 1t 6y,a.3e K03q>iUbl3HTaM npan0pUb15'HaJlbHaCbUi. 
TaK caMa AblaM3Tp Kpyra payHHeuua 3ayce,a.b1 51ro pa,a.bIycy, na

MHO)l{aHaMy Ha 2 (K03q>iUb13HT npanopUb151HaJlbHaCbUi). 
f. 3H. CTaJlbl51 a,a.H0CiHbl naMi)I{ ,D.3bBIOMa dbMeHHblMi B51.ffi4b!H51Mi 3a

BYUUa K 0 3 q> i LI bl 3 H T a M n p a n 0 p LI bl 51 H a JI b H a C b LI i. 
12. rymqbIHH. Ap;aiHKa rymqhrni. 35lne3Ha51 KYJl51 Taro caMara

a6b1i1Ma, illTO i ,a.paynHHaH, Maeub B5lniKillYIO Macy 3a ,a.payn51Hyio. Ary
naM, Kyni poyHara a6b1i1Ma, ane 3 p03HblX MaT3pb151Y, 6YAYLlb Mel.lb p03· 
Hbl51 MaCbl, 

3 ,a.pyrora 6oKy, po3Hae aeni4b1Hi uenbI 3 Tae caMae MaT3pbIi TaK 
caMa MalOUb p03Hbl51 MaCbl y 3aJle)l{HaCbUi a.a. a6blHMa: uena y ,D.Ba pa3bl B51-
JliKillae 6y,a.3e Mel.lb Macy y,a.aa51 B51JliKwyio i r. ,a.. 3Ha4blllb, npbI yrnn51Kai1 
3bMeHe a6blHMa (npbl T3H caMai1 T�Mn3paTypbl i B0HKaBblM uicKy, a6 
4blM 6yp;3eM Ka3aUb ,a.aneti) a,a.H0CiHbl MaCbl .a.a a6blHMa 3aCTaiouua CTa
JlblMi, r. 3H. 51Hbl 6y,a.yuh K03q>iUb13HTaM npanopUb151HaJlbHaCbUi. 

f3Tb151 aAHOCiHbl MaCbl ,a.a a6blHMa ,[l.J151 ,a.a,a.3eHai1 MaT3pbli Ha3blBa IOUb 
r y ill 4 bl Hen. Kani uena Maeub Macy m gr. (r. 3H. Ba)l{hll.lb), a a6b!HMO 
5lro payH51eUua v cm3, TO ryill4hlH51, 51KYIO Ha3aBeM d, 6y,a.3e: 

d = 
m gr. = � X __g_.!::__ • • • • ( • • • 1)
v cm3 v cm3 

Ka6 rnTae payHaBaHbHe 6b1J10 cnpaBHAiliBblM, Tp36a, K·a6 d M�Jla 
gr. 

pa3bMep -' -. 3Ha4blllb, ryill4blH51 Maeub pa3bMep MaCbI, ,D.3eJleHai1 Ha
cm3 

,a.ay)l{blHIO y Ky6e, 60 a6b1MMO Maeub pa3bMep ,a.ay:iKblHi y Ky6e. 
3ane)l(Ha a.a. Taro, 51KiMi 6y,a.3eM 1<apbIcTauua a,a.3iHKaMi Marn i ,a.ay

)l(b!Hi, ryill4blH51 M0)l{al.lb Mel.lb pa3bMep; 
V ny,a. ny,a.bl : q>yTbl y Ky6e • . • ---q>yT3 KgKinerpaMbl : M3Tpbl )' 1<y6e 

m3
rpaMbl : U3HTblM3TpbI y Ky6e • • � 

cm3 
r. A-

f3Ta51 anoillH.H51 a,a.3iHKa AIIH ryill4b1Hi Ma T3pb1i i y)l(bJsaeuua Bbl
KJII04Hll )' HaByUbl, 

13. Ap;HOCHaH rymqbIHH. 8bJill3H MeHeHa51 ryill4b!H51 3aBeuua 5lill43
a 6 C O  Jl IO T H  a i1 r y ill 4 bl He ti, ,D.3eJl51 Taro, illTO 51Ha Bblpa)l(aeub a,a.Ho
ciHbl Marn uena ,a.a a6b1tiMa Taro caMara uena i Maeub iMeHHYIO a,a.3iHKY 
,a.3em1 naMepay (np. gr : cm3). . 

$le Tp36a a,a.p03bH51BaUb a.a. a 11. H O C H  a e r y ill 4 bl H i. H51xaj;j Mb! MaeM 
ABa uenbI: a11.Ho Maeuf. m

1 
gr Marn npbI v

1 cm3 a6b1tiMa i a6conlOTHa51 
ryw4blH51 51ro = d

1 
6y,a.3eUb: " 

d __[':_ 
i cm3 

11 

m
1 

gr 
� cm3' 

,a.pyroe uena Maeub m
2 

gr Marn, v
2 

cm3 a6bltiMa 51ro a6conIOTHaH ry-
W4hlH51 d

2 
6y,a.3e: 

d __[':__ - � gr 
2 cm3 - v

2 
cm3 '

Kani Mb! B03bMeM a,a.HoCiHbl ryill4h!Hi a6011.Byx uen, TO AaCTaHeM:: 

D=d �: d �= � �: � _L 
1 cm3 2 cm3 v

1 
cm3 v

2 
cm3 

a6o D = � = m
1 Vz

d2 m2 V1 
(2). 

BeJJi4blH51 D 3b51YJl51euua )')1{0 6513blMeHHal1 Jli46ai1, 60 Hai1MeHbHi· 
ycix yBaX0J13514blX y payHaBaHbHe B51Jli4b1Hb CKapo4y 10u1.1a. 

Kani y r3TblM (2) payHaBaHbHi npbIMeM d
2 

3a a,a.3iHKY ryill4b1Hi, 
r. 3H. npblMeM, WTO

d�-�-1 2;i- -
V2 

TO ,a.acTaHeM a A H  O C H  y IO r y ill 4 bl H IO nepillara uena D (6513blMeHHYIO 
Jli46y). 

3a a,a.3iHKY ryill4b1Hi npblHMaeuua y HaByl.lbl i npaKTbl llbl ryill4b!HH 
A3CTblJl51BaHae BalJ.bl npbl 40 Ci 760 mm cnynKa pTyui. I socb, a ,a.H o c
H a ti r y ill4 bI Heti 3 a a y u u a  a ,a. H O C i H bl a 6 C O JI IOT H ati r y
ill 4 bl H i  LI e JI a A a r y ill 4 bl H i  B a  11. bl n p bl 40 C i 760 mm. 

naMep a,a.H0CHae ryill4b1Hi po6iuua aocb 51K: .a.a11.3eHae uena 651-
PYI..lb y TblM caMblM a6blMMe, illTO i sa11.y, r. 3H. v

1 
= v

2 
i Ba)l{al.lb i l.\eJJa-

i Ba,a.y; Ta,D.bl payHaBaHbHe (2) 6yl1,3eUb TaK0e: 

D = 
m

1 V1 - �
m

2 V1 ITT2 
.[l3en51 r3Tara ,a.acbne11.y y)l{bJBaeuua a6o M3H3ypr<a, a6 

51K0H Ka3aJlaC51 Bblill3M, a6o nenw n i K H O  M 3 T P, r .  3H. 
6yT3llbKa 3 illKJ151HblM KOpKaM, npa3 51Ki npaxO,D.3il.\b T3p
M0M3Tp, i 3 pynbKai-i, na 51Koti Mepaioub a6blHMO )l{bl)l(Ki. Op. 
Tp36a ,a.aae.a.aL1ua a,a.HOCHYIO ryill4bIHIO CbnipTy. y ·niKHO
M3Tp HaJ1iBaIOL1b CbnipT ,a.a pblCKI Ha PYilbl.lbl i Ba)l{aUb, 
3aueMiywb1 T3Mn3paTypy i uicK. )lacTani, np., l.151)1{ap niKHo
M3Tpy i CbnipTy 121 rp. naTblM BblJliBaIOUb CbnipT i Hani
BalOUb aa,a.y i )'3HOY Ba)l{aub. L\acTani np. 130 rp. .[\aneti sa
)l{a l.lb niKHOM3Tp i AaCTaIOUb 51f0 1.15l)Kap, np. 85 rp. Ta,D.bl: 

m
1 (cbnipTy) = 121 gr. - 85 gr. = 36 gr. 

m
2 

(Ball.bl) = 130 gr. - 85 gr. = 45 gr. 
. D _- m1 -- 36 -- 0,8,D.J151 Cb ITlpTy 

m2 45 

Pb!C. 8. 
•
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Ta611i1.-1a aAHOCHae ryW4blHi HeKaTOpbtX MaT3pblH. 
TI1151Tb1Ha • 21,5 lllKno L15DKKOe • 3 i 6011ei-1 PTYLlb (180) . 13,552 

3onaTa. 1 9 ,32 lliKJIO Jleri<ae . 2,4 -2,7 r11iL13pbtHa . 1, 24 

Bonasa. 11,37 JleA (Oo) • . . 0 ,917 naseTpa (OO i 760 mm) 
Cp36pa. 1 0,!)3 ,Up3Ba AY6osae • 0, 82 0,001293 

MeA3b. 8,9 ,, 51noaae 0,56 -TneH(00i760 1Illll) 0,001429 
35111e3a . 7,86 KopaK . • • . 0,24 A3oT ,, 0,001251 
l.{blHK • 7, 15 PTYLlb (O0) 13, 596 BoAaP ,, 0,000090 

14. AcHO}'HbUI i BbIBall;HblSI a11;3iHKi. BblW3H Mbl na3Hani aA3iHKi
AaY>KblHi, 4acy i Macb1, 51Ki51 6btni .,BbIAYMaHbl ", MO>KHa cKa3allb, Jl lOA3bMi. 
jlaJleH Mbl Tia3HaJli aA3iHKi B5lpXHiHbl, a61>1HMa i ryW4blHi. r3Tb151 Mbl Bbl· 
BOA3iJli 3 nepWblX. I BOCb Tbl5l Tpbl nepWbl51 Mb! Ha3blBaeM a C H O  y H bl Mi, 
60 Ha ·.x aCHoBaHbl arynaM yce naMepbt, a yce iHlllbl51 aA3iHKi 3aay1.-11.-1a 
Bbl B a  AH bl M i, 60 51!-lbl Bb1BO,!l.351Lllla 3 aCHO)'HblX. 

(blCT3Ma Mep, y 51KOH yce aA3iHKi BblBOA351LILla 3 TpOX aCHOyHblX: 
aA3iHKi Aay>KblHi (cm), 4acy (sec) i MaCbl (gr), 3aae 1.-11.-1a a 6 c o  Jl 10 T H  a i-1, 
a6o KapoTKa C bl C T  3 M  a i-1 cos. (L13>K33C). 

PayHaBaHbHe, 51KOe Bblpa>KaeUb 3aJle>KHaCbUb BblBaAHOe aA3iHKi
aA aCHOYHblX, 3aBel\L(a p a  3 b M e  p a  M aA3iHI<i i a6a3Ha4ae1..11..1a BOCb HK: 

B5lpxHiHa [P] = [L2] a6o [cmz] 
a6btHMO [V] [L3] a6o [cm3] 

a6con. ry llt4bIH51, [d] = [M l a6o [Qr]
L3 cm3 

4 AC b U b II. 

JYl a x a H i K a. 

MU�3EJI I. PYX IlACTYilHhl.

15. CynaKon i pyx. M1,1 MO>KaM Ka3allb a6 nana>K3HbHi AaA3e
Hara 1..1e11a TOJlbKi TaAbl, Kani eCbllb iHWbl51 1..1eJ1bl, aAHOCHa Aa 51KiX Mb! 
a6Me>KyeM 51ro nana>K3HbHe. Kani nana)K3HbHe 1.-1ena aAHOCHa Aa r3Tb1X 
1..1e11_ He 3bM51trne1.-11..1a, TO Ka>KaM, WTO 1.-1ena 3HaXOA3iL11..1a y Cy TI a I< 0 i, 
KaJl!-)1{ 51HO 3bM51H5leL11..1a, Ka>KaM, WTO 51HO y p y X y .. 

Y UHrHiKy 4anaaeK 6yA3e, Ka)l{aM, y pyxy, Karri eH iA3e1..lb npa3 
earoH; Kani eH C51A3e, eH 6yA3e y cynaKoi, ane TOJlbKi aAHOCHa Aa aa
roHa. CaM-)!{a BaroH, Kani. Ll5lrHiK iA3ellb, 6yA3e y pyxy aAHOCHa Aa 
CTaHUbli, Jl5lcoy, AaMoy, nOJl5l. f3Tbl5l->K yce p34bl pa3aM 3 351M· 
HOH KYJ151H - y I<PY>KHblM pyxy HaBOKaJl BOci 351MJli, HaBOKaJI COHUa, a 
pa3aM 3 COHl..laM - y pyxy aAHOCHa Aa 30paK. 

·1

,! 

I 

' 
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y ce Ha CbBe1.-1e y pyxy i a6COJllOTHar':i cynaKOIO H51Ma, i TOJlbKi 
y BblW3H a6a3Ha4aHblM pa3yMeHbHi Mbl MO)l{aM Ka3allb a6 cynaKOi, a6o 
pyxy 1.-1ena. I, 3Ha4bll..lb, TaKi a6o iHWbl Hapb!C 3b51BiW4a 3aJle>Kbll..lb
y 3Ha4HaH Mepbl aA Hawara nyHKTY rneA)KaHbH51. 

16. Pyx nacTynHbI i Kpy":llrnhI. Kani 1.1ena pyxaeul.\a TaK, WTO
yce nyHKTbl pyxa101.-11.-1a 3yciM aAHOJlb I<aBa; TO r::in<i pyx 3aBel.\l.\a n a
c T y  TI H bl M, np., nepaCOBY!04bl TpbtKYTH!OIC ,1;Heti1<y na nanepbl Tai<,.

� 

--.. . 
- • JI,

�

.A $-

I 
.i 

I 
... , 

7, 

1<a6 KO>KHbl 3 B51pWKOY 51e anicay TY!O caMylO mH t lO (pblc. 9 ). TaAbl (i 
yc51Ki iHWbl nyHJ<T Ha niHeHUbl anima TY!O caMyIO niHi10. I BOCb aAC!OJlb 
BblHiKae, WTO TI p bl TI a CT Y TI H bl M p Y X Y y C 51 K a 51 TI p O C T  a 51, TI p a-
B e A 3 e H a 51 n p a 3 2 n y H K T  bl p y x a 10 4 a r a c 51 u e Jl a, 3 a c T a- , 
e1.-11.-1a y a e c b  4 a c  pa y H a n-e>K H ai-i JJ.a c 51 6 e  c a M oit 

JliHi51, na 51KOi-1 pyxae1.-1ua uena, 3aae 1..11.-12. T p a  3 K T  o p  1,151 i-1 [.\ena;
4acT1<a 51e, 51KYIO np(ltiwno, npaxoA3i1..lb, ui npOHA3el..{b 1.-1ena-A a p o  r a ti
1.-1ena. npbl naCTyTIHblM pyxy Tpa-

,,.., 3KT0pbli i Aapori ycix nyHKTay 
[.\eJla 3yciM aJ].HOJlbKaBbl. ,,, 

Kona Ha aa3e, MaTa4 y ra
A3iHbHiKy Moryl.lb CJlY>KblUb npblKJla
AaMi K p y )I{ H a r a pyxy (pb!C. 1 0). 
npbl r3TblM pyxy ecbUb aA3iH, a6o 
WMaT nyHKTay,51Ki51 Jl51>KaL\b Ha niHii, 1 

wTo 1151 pyxaeL1ua, i 51Ka51 3aEeL1ua 1 

B O  C 51 H � p y )K 3 H b H 51, np. 351M· I 
Ha51 KYJI51 Kpy) l<b!I..IUa HaBOKaJl caae 

" 
I 

I 

aoci. 35'1MJ151 1<py>KblLIL1a Haao1<an 
COHLla, ane TOJlbKi aAHY JliHi lO '' 
MO>KHa npaBeCblli 1.-1epa3 35\MJJ!O: , 

/ 
I 

I 
f 

I 

I 
I 

\ 
\ 

' 

r3Ta 51e aocb, 51Ka51 3acTae1.-11.-1a -. 

,, 
,.,,,.- - - .......... 

,,
I 

0 

yaecb 4ac payHane>KHaii caMa ca- - - -- -

\ 

\ 

I 

I 
I 

I 
/ 

6e. Yc51Ka51 iHWa51 niHi51 He 3axo- Pbtc. 10. 
aye payHane>KHaCbL\i y 4ace Kpy>KHara pyxy 35\MJli Haao1<an coH1.-1a. 

y C51Ki pyx 6yA3e a6o naCTyt!HbIM, a6o KPY)l{HblM, a6o KOM6iHal\b151H 
,r ... x ABYX pyxay. 
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PTYLli 27,5 gr. ITpb1Ma l04bl g = 981 cm/sec2, 3HaHCblli 3bB513HaCb llb 
BaAbl i npblninaHbHe . pTylli Aa llJKJla. 

AAA3EJI IV. Y JIACbQIBACbQI QEJIAY, IlA3HABAHb151 Y PYXY. 
112. Y�ap �enay. TTpb1 cnaTKaHbHi ABYX 4e11ay Mae Mec1-1a y A a p; 

npbl r3Tb1M 3bM51H5110L1L1a cKopacb4i pyxy a60ABYX 4e11ay. Pa3rneA3iM 
npbrnaAaK YAapy A3bBIOX 1<yn51y,· HKi51 Ma10L1b y XBilliHy cnaTKaHbHH �yxi 
na niHii, 3ny4al04ai1 ix L13HTpbl. 

l<y1151 MaCaH ml pyxae1-11.1a 3 CKOpaCbLIIO V1 i HaraHHe KYJIIO Macat:i 
m2, HKaH pyxae41-1a 3 CKOpaCbLIIO V2 (pb!C. 191 a). TTepilla51 KYJIH, Aara

HHI04bl Apyry lO, na4b1Hae Ha 
51e 1-1icHYL1b, i c1<opacbL1b APY· 
ro'1 1<y1 1i naBHJ1i1.Jaae1-11.1a. Ane

ApyraH 1<y11H 4icbHe 3 T3tt
caMaH cina'1 Ha nep11Jy 10, 
TaMy CKOpaCb llb nepillae Ky
ni na11rnH11Jae1-11-1a. TTaA ynnbl-PbIC. 191. 

<pOPMYIO l.l lla (pb!C. 191 b), 
i<ynb c1<opacb1-1i 1<y11Hy HH 
Kyni MalOLlb aAHOJlbKaBylO 
MaBaHbl. 

BaM r3Tb1X cinay Kyni A3· 
i r3Tae A3Ql0pMaBaHbHe iA3ellb AaTyllb, na

CTaHy1.11-1a poyHblMi. 3Ha4blllb, y r3TaH XBiJliHe 
CKopacb llb i a6eA3bBe MaKCblMaJlbHa. 3A3<p0p-

,ll3HKYI04bl ynpyracbui, HKYIO, HK BeAaeM, M!IIOLlb y 60JlbillaH a6o 
MeHUlaH Mepbl yce 1-1e11bl, KO)l{HaH KYJl51 6yA3e iMKHYL1L1a aAA3<pOpMaBa Lilla , 
r. 3H. B51PHYLlb ca6e CBa lO CTapy lO cpopMy. 3Ha4blllb , a6eA3bBe HHbl 6y
AYLlb L1iCHYLlb aAHa Ha aAHY, i 3aTblM c1<opaCbL1b nepwae 6yA3e naM51H·
11Ja1-11-1a i Aaneii, a c1<opaCb l.lb Apyroe aAHa4aCHa 6yA3e naa5111i4aa1-11-1a.
l r3Ta51 y3aeMHaH A3ei1HaCbllb 1<y1151y 6yA3e Tpb1B8Llb ,11aTy11b, naKyJlb
51Hbl He nepaCTaHYLlb AaTb1Ka41-1a aAHa Aa aAHae (pblc. 191 c).

LlnH iA3aJlbHa ynpyrix 1-1e11ay yce 3b51BillJ4a npaACTayn5111arn 6bl, 
51K anicam1; npbl TblM ApyraH 51ro. nanoaa (r. 3H. aA xainiHbl MaKciMyM 
AacpopMaL1hli Aa 1<am1a) 6bina-6 noyHblM nayTap3HbHeM nepwae, TOJlbKi y 
aAaapOTHblM napaAKy. ,llnH iA3anbHa H5lynpyrix 1-1e11ay Apyroe nanoBbl 
3b51BillJ4a H51 6blJI0-6, 60 Kyni aCTaniC51-6bl 3A3<pOpMaBaHblMi i a6eA3bBe 
pyxanirn 6b1 3 aAH3H c1<opacbL110. 

A6ni4blM cynOJlbHYIO CKOpaCbllb V AJ151 XBiJliHbl M aKCiMyM A3<p0p-
Mallbli (pbIC. 191 b). • Cim,1, HKi51 A3e51ni Ha 1<0:i1rny10 1<ymo, poyHbl naMi)I{ ca6o'1. (III 3a
KOH Hb !OTOHa), 4aC ix A3eHHaCb lli-TaKCaMa, 3H84bll.lLl3, poyHblMi 6YAYLlb 
i iMTTYJlbCbl cinay i 3bMeHbl CKOJlbKaCblli pyxy KY1151y. 3bMeHa CKOJ!b· 
KaCb lli pyxy nepwae �yni 6yA3e: m1 (v1-v), Apyroe 1<y11i: m2 (v-vi:); 

TaAbl: 
m1 (v1 -v) = m2 (v -v2) 

c1<y11b (m1 + m2
) v = m1 v1 + m2 v1 

ml V1 + m2 V2 v= 
m 1 + m2 

. • . • • (1 ). 
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CKopacb llb nepmae 1<y11i naMeH11Jb1narn Ha: 

V 1 - v = V1 
- m1�+ m2�2. 

= 
m2 

m1 + m2 m1 + ri12 

CKopaCb l.lb Apyroe 1<y11i naa511 1i4blnarn Ha : 

V - Vz = 
ml V1 + m2 V2 ml 

m 1 + m2 
- V2 m1 + m2 

I;3Ta 6YAYl.lb pa 5·ttaBaHbHi CKOpaCb lli naCbJl51 yv .napy V 1-1enay. H51ynpyrix 
Pa3rneA3iM aco6�bl51 npbinaAKi y.napy H51ynpyrix 1-1enay:
1) Ka�i MaCbI ml = m2 , TO payHaBaHbHe (1) Aae:

V = ml V1 + ml V2 = � (v + V ) _ V1 + Vz
m1 + m1 2 m1 

1 2 - 2 •..•• (4) 
r. 3H. Y XBiJliHe MaKciMa JlbHae A3<pOpMallbli Kyni Ma !Ollb C51P3AHH-apbITM3-Tbl4HYIO CKopaCb llb. 

�) YblM 60JJbllJ 6yA3e 8AHa Maca aAHOCHa Aa /lpyroe, TblM MeHllJ3bMeHILILla CKOpaCbllb B51JliKillae MaCbl. t _ 
a 

3). Kani 1-1e11a YAapae1-11-1a a6 H51pyx0Myt0 nepaw1<0Ay Y �TaL1bL151BblM
� 51e KIPYHKy, TO m2 = (X; (3HaK r3Tbl a6a3Ha4ae 6e3KaHe4H8Cbl\b 0 nepaillKOAa �51 3eYIUbilll.la 3 Mec4a); ' 
TaAbl v2 = 0, 1 paytt. (I) Aae: _ 

V = 0, 

r. 3H. KYJl51 3aTpbJMae1-11-1a.
4) Kani np1,1 poyHblX Macax

m1 = m2 APYra51 1<y1151 6yA3e y cy
na1<9i (ph!C. 192), r. 3H. Vz = 0, TO(payH. 4) 

PbJC. 192. 
_Bo�bMeM A3bBe 6ni3Ka iA3aJlbHa HHynpyri51 1<y11i 3 rniHbl a6o BOCKy �aa

6
ec1M ix no6a4 i,. aAxiniy�bl aAHY 3 ix, nycb lliM 51e. Hac;ynillb YAap:1 a . eA3bae 5!Hbl a,[IXIJ)5llllla Y Apyri 601< a)lHOCHa ,[la naJla)l{3HbH5l payHa

��I, ane Ha �b!WblHIO llJMaT MeHWYIO, 4blM Mbl a,[lxinini nepwy10 KYJIIOe,[13bBe Kym acTaHYL1L1a A3<pOpMaBaHblMi. 
)J.13 a J1b H a  y n p  · 

6 .. � y r  I 51 I< y JI I naCbJ15l MaKCiMyM J.13<pOpMaL1bli 6YllYLlbna3 hIBaL1L1a caaev1 A3<p.npMaL1bli, 51K Mb1 y)l{o 1<a3a11i i AaAYLlb nayTaP3HbHe nepwa_�� 4acT1<1 npOL\3cy, TOJlbKi Y a,[laapoTHblM' napaJ.11<y. Bapo4alO'-lhic51 Aa caaev1 cpopMbl, 51Hbl 6YAYLlb 1-1icHYL\b aAHa Ha aAHY i npbl raTblM CKopaCbl\b nepw�e <l;A LliCKy .npyroe Kyni 6y,113e Aane11 n�M51H11JaL1L1aHa Ta1<y10_ caMylO BeJ1 14blHIO, Ha HKYIO HHa naMeHWblJlaC51 y nepwaii naJlOBe 365181w4a. C1<opaChl\b Apyroe Kyni naa5lni4bll\l.la Ha Ta1<y 10 aeni4blHIO,
10 
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