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· 1. '"ITO M3Y T 3 K

1 -

Pe6JITa, BhI npacrynaere K H3~[ H H lO aonoro .n;JUI aac npensrera, KO

TOPhIR Ha;3bIBaeTCR (c «1lH 3 H K a » •

CJIOBO (c<pH3HKa,. npOHcx OAHT OT rpe-recxor-o CJIOBa 4<CP103I1C • • lITO 03

aaxaer npupoiia, 0HO anepssre n'OHBRJIOCb B COlIHHeHRRX onnoro H 3 Be

JIHqaHLUHX MbICJJHTeJIeR Ape BHOCTR - ApHCTOTeJlR, mHBme r o B IV B. no
naureii epsr.

B PyCCKRR R3bIK CJIOBO «<pH3HKa» 6bIJIO BBeAeHo MHXallJlOM Ba
CHJlbeBH'IeM JIOMOHOCOBbIM, xorna OR R3AaJI B POCCHH rrepasni yqe6R K K

cPH3HKH B rrepeaozte C aeraenxoro R3hIKa.

<PH3HKa - OAHa H3 OCROBHbIX aayx 0 npapozre.
ECJIH BHHMaTeJIbHO npnr-nazter sca K npoacxoztamesry B OKPY)JC810

IIJ,eM Hac MHpe, TO MomBO 3aMeTllTb , 'ITO B HeM rrpOHCXOART paaaootipaa
nsre H3MeHeHHR, UJIH sienenusc.

If3MeBeHHH, npOHCXO~RII.\He C TeJlaMH H Be~eCTBaMH B OKPYjKalO

m;eM MHpe, aaasrsaror HBJIeHHHMH.

Tax , uarrpneaep, xyconex JIbA8. anecea nsnl B Ten JIylO K OMH8TY . aau
ReT TaH T h . B O,lV l B q a i i m n<e , n OCT8 BJIe HHOM aa orca s , 38 u m rr, E JIM no

n p OBOJIOK e nponycrrrn, 3JleKTpUqeCHHH: T Ol'C. T O OHa Harp er ca H 1>1 , . T

naxce pacx liT h CR oicpacaa ( K H B 3JI e KTp H q e CH Oii JI8 nox xe ).
TaRHHe JI h .n;fi, KHneHIf e 8 0 hI, naneaue H a M H R , narpeaa a ne npOBo.TIO

KH T OK OM , BeT p, r-posr - nee 3TO p a 3 JJRqHhI RBJleHHH.

B qm a u K e 1I3y tI a T: ste x a uuuectcue , s.netcmpu uectcue. • W;' II U /1l

H ]: te, menn o eue , 3BY ' COBblC U c e e m o e ue RB.TleIlU.fL. Be 3TH HBJJ lUI

H83hIBll T «pH3HlJeCICHMH.

JII06ble n p e apantenaa HJlH npOHB JIeBHH CBOHCTB aemecrna, HOTO

psre npOHCXO~HT6e3 H3MeHeHIU[ ero COCTaBa, naasraaro'r «p1I3H'1eCKHMH

$lBJJeHHHMH.
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· It t ~,

MO m e T ! [J[ OA H8 T8K3 H n a y xa , Ka K (llli~m<f.l,

H3y'IllTL MuomCCT BO H BJIeHltii'!

cIlH3Hl<a OOJIHAae1' l-IeOO bl!<lIOUCH Iwii oco 

OeU HOCTL IO . H 3 YQaH CUMbI e npoc-r- sre HI3!ICIl IIfI,

MomBO Bb I Be CT II 0611.~lle .sa tco u u .
H anpnrsep , H3Y' l a H CBo 50IJ.HOe nan nrr e ura 

pI:lKOB, HMC TOIlJ,IlX pa3Hhlrr paareep, C paamnr
lIOn: BLICOThl, MomHO YCTfl HO BIIT L ~"lI ·OJ(LI, 1<0 

ropsre 6Y/{YT BbIllOJTHHTbCH n p n n an eu nu IW Y
r !I X T e JT.

P~H 3 aiJa'la tpu su.tcu COC1'OllT B TOM, lJ T o 6 I,I 0 '1'-

l<pbIBHTh II 1l3Y'HlTb aa KO Il1>J , KOT0!lf, If' CBR3b11H1 

TOT MeiKAY cofioii paamr -nn.re (1H13 H 11e ' J<IIC R8JW H II H , n pO IlCXOIJ.H lll, IIC B

rrpupone .
H a npnsrep. BhIHCHeHO, ' iTO n p u ' Ilm o i i naneuna fin 3 e MJTIO p a a JIIP I 

iu-rx TeJI HBJIHeTCR Il X rrpn 'raaceune 3eMJI ei i. Mem.l A1IH II }{O tlll 06'b HCflH

eTCR TeM , qTO 3eMJIH ABI:liKe'I'CH BOKPY l' caoeii OCII ( p II C. 1) . Ozina 113 npn 
, lllll H0311llK IIOBefl HH HCTpa - H pa a u o ra c p n o e nar pea ruu rc aoanyxa lI T. IJ. .

HaY'l C HU eM n p u p o zn.r aUHIlMflJOTCH II A PY I' lIe nayxu: l) IIO:IO I'IIH , XII 

MUR, reorparpna, aCTpOHOMHH. Bce 3 T H H a YT<U lIIm MCH HI OT :llllWll h l 1\1lI 

3HKIl. Hanpuraep, B reor paduur on u H eOOXOAIIMbT IVUI 001, HClI CHIUl lU lll 

MHTn. T C'fe HHH p erc, oopa30B3 H HH BeTpOB II ~pyrlf x JIBJTC Hllii. 13 <1 C1 POIIO

NI H il a mWI-IbI c\m;nm:n H cnOJIh3 yIOT n p n u a yueu n u C'TPOC I IIIH I I l li l :.lIH1T IIH

H COP CIIblX T e JI .

Ha ::lToii KHIlrIl Bhl yanaere 0 MJlO I'IlX l311 mHci i u lII X OTKPhlTIJHX , 6Ml 

rozia pn KOTOp hlM p a anaaanacs c1Ht3H K fl, 113 Y[JlIT e pa3JIII '1l1 bIC' 1!11l :H1 I IC( ' K l l e

HB.neH I IH , noii raer e, K1U < OH lt CBfl 3 HH b l MC/I<A Y c o fi o ii , yauae re II",H'lfa yxe 

HLIX . OTl~P blB UlHX a aacaeiinnre 3 a K OH bI.

? Son oebl

1 . LJ TO TaKOe <p1tl3ItlKa? 2 . LJ TO 1Il3yya eT <p~13V1Ka? 3 . npl1Be,lJ,ItlTe npl1Mepbl

q) 1tl 3 ~l YeCK Itl X S'l 8neH Itl ~, 4 . n LleM Y <P1Il3V1 KY CYItlTalOT O,lJ,HU~ III OC l i OBHb l HaYK

a npupone?

'!. He 0 bl

B l lll l ;llll'C . K p OM 06bl 'IH b1X CJIOll, IICIIOJII,3~'lUT ('llPl ll IOl : lh Hl,IP C:IU Ril,

IU II I m epst u n m , 0 603HaQalO UJ,lle Cl Hl3 1JIl e CK H e IHHHITII H. 1II ' I\ U'I'OjlhtC' IL l

T a l\ ll X CJIU!i IlOCTenCHI IO BO UlJI lI R n aur y pa3 rOHop "Y IU IWIIL . !-!llIJI)J'",JPP .

T a l O IC , 1«'11\ «ane x-rp n uec-r u n » , ' 3 He p n f H ') , (,C IIJICH II zip.



B cPH3HKe xaxcnoe H3 oKpymRIOr.u;u x H a C TeJI (rrecxna xy, K aMeH b , Jlv
HY) rrpUHHTO H83bIBaTh cjJU 3U'leCKUJlf rnenost tum n p OCTO meJLOJlI..

<I>u 3U 'le CK U e Tena noxaaansr na puc HKe 2 - :lTO pyxx a , JmCTOK ,

K8rr JUI BOAhl , TeHHHcHhI M M H 'l .

B CH K o e reno H M ee T qJOPMy U o fheM . Ha pncyaxe 3 naofipaaeea sr TeJUl

paanoii cPOpM b l , HO 0~HH8KOBoro OO'heMfi - K y COK IIn a CTRJI HH8 rt CJIOH ,

asrnenrreamaii I13 raxcro me xycxa IIJIaCTHJIUHa. Ha pacya xe 4 
paaaoro 06'beM8 . HO ozmn axoson qlOpMLI - ~DC n o nmn .

Bee TO, 11:3 ne ro COCTOHT <p1l3Ht.IeCKUe TeJI a, H83hlB8IOT B eUJ;e T -

BOM. eJI e30, Me~b, pe3HH8, B03~YX , BOAa - nee ::lTO paanaxasre B te-
CTB8 .

Bona - Be~eCTBO, K8nJISl BOAbl - cPH31IlJeCKOe TeJIO, IO HHillf -

Ber.u; e CTBO, aJIIOl\UfHUeB8S1 JIOmK8 - cPH3U'le CKO Teno.

Betuecmeo - 3TO O~HH 11: 3 BH A OB stamepuu, A CJIOBO • MaTepuSl

B uayxe H 8 3hTB8 1OT nee, 'lT O eCTb BO B CeJIeHHO)I .

MaTepJUI - 3'1'0 nee TO , "TO cyme 'TByeT BO Bcerrenrroii neaan I I 10

OT namero coanarmn (netiecasr Tella. pacrenun, :an BOTHbl HAP . ).

IlPII, ep m zrpyrcrc BII~a M . 'l'CPIIII HBJI.JJIOTCH BeT. P R./lH OBO bt.

H a M U3BeCTHO 'ITO p a j{1I0 BOJIHbl P aJIhHO ut TBylOT Bee OT pSl B T

'IT O :vIbl HX II BUJlHM ,

B :JTOM n a parparpe BLI n03Hl11W lIJmCb C HOEbl It,llJlSl aa Tep. II

M il : (/JU 311 'U'C}(Ol ' m eno ; B £> U{ (!Cl1l 6 0, ..v a m epu.n,

vI.ytHHl l)m 31I K Y, Bbl OYJleT nOCTOH HHO p a m npnn, CBOU auaru

uauar s HOBble TepM lIH hl II TP I caMhI nocr-nr-art, Sl3bIK ::rro ii unrep H

uayx u .



9 S 0npOCbl•
1. LfTO B cj:>1t131t1Ke nO HIt1Ma lOT nOA TepMIt1HOM «qm 3 V1 y e CKOe reno »? 2. LfTO

Ha3blBa lOT s e uiecrsora? n p lim eAVlTe nplt1Mepbl cj:>Vl3V1yeCKIt1X Ten VI Be w,e CT8.

3. B l.leM CXOACTBO It1 p a an u -m e Ten , 1t1 30 6 p a >t<e HHb1X Ha puc vaxa x 3, 4?

; . Ha6n A C H ~ L n I

Mn or-a e 3ua HII R n onyxeu sr n Io .n;hM H H:3 c 0 6 CT Be H H h l X lIaOJlIO.IJ.eHuii.
,I:(J1R H 3 y t JelIHH K 81W r O-n1I60 R DJI HUR B e 06xo.n;H:M O npexca e acero n a 

6 JUO J.laTl> ero H n o B0 3 l1.W lliH OCT H H e o .n;HH paa. Q'I'06h1 H a Yllll Th TaI< o e R D 

n en ne , l<UK nane un e T e JI n a 3 e M JI IO , f W ,D,O T a T 0 4HO O,D,IIH paa y B U.n; r s ,

KRK IIH,lJ,a CT TO flJIH u a oe T e JI o . Cnenyer B bUI CH UTb , fiyzrer JI H paaanua B

II8 ,lJ,e H H H -re.na JIerKOrO n T H llie JIo r o . O .n;11H8 K O BO JIH nanaror r en a P fl 3 JI H4 

HbI X paamepoa C paaa ofi Bb I COT h I ? 3'1'0 M o m B O yaaa-rs , e CJI H sruoro paa Ha 

6 JI fO.n.a'rh pa am r-m sre CJI y '-[a l1 n aneuna T en.

K OH e 'lHo, lliJ];8 T b , norca K 8KOe -JIII60 r eno ynazter ca sro , H e CTOHT . ,I:(JIH

31'01'0 fiepv 'r paan sre TeJI8 H a a CTaBJUHOT n x II<.l,lJ;C:lT h . T eM c 8 M bl M 13hI3hlDa 

fOT a aneu ue nanea ua T eJI , I1 H bIM H CJIOB HMn , rr p OBOl\R T Oll b i T . B o Bp CM R

onsrron 0 6 b l '-[H O B h IDOJIIIH IO T 1I .J.IItepr IlUJl .

O n b I T b I OTJI ll4aIOTC R OT H a6Jl fO,D,eHU i i T e M , '-[T O H X n poa onn r (' onpezre
JIelIHOif U;e Jl b IO , n o aapanee 06,D,Y M a H H oMy n.nanv . A JUI' COCTaBJIeHHH T a K o r o

I IJIa H a JIy4 W scero llM eTb rrpenuapu-rensusre Jl,o r8,lJ,K H 0 T OM . 1<8 r,: n por e
xaer R SJIer-me, T . e . B bI ,D,BlIHYTh 2 U I/ 0 !1U'3 Y .

B b IJ];Bll r aH T y l1JIH H H y IO n IIlOTe3 Y , ysre
in. re c rrostoutr-io (11li3 n xecxcro arccrrep u 
MeH T a H a X O,ll,R T n onr aepxcneu ne (Im3H 'le

' K o i i TeOpUit flJI U CP on po ne pxceu ue .
ll 'l'C16 b l rtonv-urrs HHY'l \[hIe :l IHl H I m 06

. KpY)l{n IOI1~eM H a c Mupe, neofixonusio 00 -
Jl,Y"1\TnTh H 06'bHClIUTb peavnt.rarta II pone
ACH HblX OIl h I T OIl , B UIIT II n p uunm.t BaUJIIO 

J];l1eMbIX annen u fi , cne.m Tb eu.eoiru .
113ReCTn a JIe r CI iJl l1 06 ItTHJJhHH C},OM

y'IeHoM r . f n .'I'IIJIe e . )lJl H '1'0 1"/> 'ITOtlbl nay 
411Th. K aK n pOUCXOJ];H T n 3J];eHlH' Tell . I'arm 
rte ii POHH)I paam.ie ur a pst r: HlI K JlIl tlHOi i Claw 
HJJ B r'. J Iune (p uc . 5). npOJJ.l~JIHB TaJm l' on s t

Tbl. y ' l IIh l r l n O.'l Y 'HlJI no.n.T BPI! ;ICJW H lIC CBO-

P Ill !!if r H n o 1'C:lh l I[ OT KTH .I.JT :IHK (l J( n i l JJ,('H II H Te.il.

....



TaKI1M 06pa30M, liCTOl.JHHKal\l\1 epli3Hl.JeCKI1X 3HaHlIH: RBJlHIOTCR ua
(JJ110 0 e H U Jl U oruamta..

? onpoc

1. KaK Mbl nony-ra e ra 3HaH li1~ 0 ~BJleH li1 ~X np nponu? 2. Y e M OTJlW·18IOTC~

Ha 6 JlIOAe HI-1 51 OT onsrr os? 3. ,lJ,o c Ta TOYHO JlI-1 OAHli1X On blTOB , AIlS! Taro YT06 bl n o 

JlYYI-1Tb Ha YYHble 3HaH li1 ~ ?

• ~1It .,~e K~

epex 4>K3 C

~ H ••

en lit

B 6bITy, TeXHIIKe, 1Ip H H 3 qeHliH epH3Hl.JeCK HX HBJleHliM l.JaCTO 1IpliXO

.n;I1TCH BbIIIOJlHRTb paanaxasre li3MepeHHR. TaK, aanpasrep, H3~aR nazte

HHe Te.lJa, ueotixomoao li3MepliTb BbI OT y , C K OT OP OH nazra er T eJlO, a ccy

T eJla, ero CK OpOCTb, BpeMR n anenna. BblCOTa, Macca, CKO p OCT b , a p e H

H T . n. RBJlHIOTCR (jJH3Hl.JeCKHMH BeJlKl.JHHaMIf. <l>H3Hl.JeCKYIO Be.lJlil.JliUY

MomHO H3MepHTb.

H3MepHTL KaKyro-Hu6 'JlL B e JlKl.JUHY - 3TO 3Ha1JUT cpaBHIITL ee

c OJJ;HOPOJJ;HOH BeJIUqHHOH, npUHHTOH aa eJJ;HHH~Y.

TaR, aanpaxep, H3MepHTb ,1l;JIIlHy CTOJl8 - 3H8l.JHT CP8BHUTb ee C ztpy
roft JlH HOH , K OTOP aJI: IIp H HHTa 38 e.n;HRU Q .n;JlH H bI , aanpax ep C scem pom ,

,UJlH Ka>KJloii Q>H 3U1Je CK Oll BeJlU"lJU Hbl rr IHlH HTbl BOIl ezmnnm -r.
,lJ,JlH YAo6CTB8 s e e CTP8 bI Mupa CTpeMH-rCH n OJl b 3 0 B8 T L Sf In.IHaI(

B bI MU e,IJ; H Hlln a M lI <PU3~P{ c x u x B JI!!lmH . C 1963 r . B P o c c u .n;P Y J'!1 .

CTp a H 8 X rrp H M eH SfeT H MemA Y H 8p0,IJ;H aH CH CT e 8 e.n;HHI1n - 11 ( CUCTe

M8 UUTepHannOH8JlbH8H) . B aroii CUCTeMe ocnoa aoit e.n;n U n e H ,ZJ;JlH U b

HBJlHeTCH stemp (1 M), e,ZJ;uHuI.I.eii BpeMeHH - ceKy Haa (1 c ), mramre i
MaCCbl - KUJLOZp aMAt (1 rcr).

l.Ja TO rrpHMeHRIOT e,ll,HHHI.I.b l , xoropsre BID, 100, 1000 H T. ,lI,. pR3

fio.m.nre npuHHT bIX .o;U Hn:I.I. (Kp a m ll bl e). 8TH e,ll,H H H I.I.b I nOJlY"lJHJlH U R

HMeHOBallIfR C OOTBeTcTBylOll.(UMU rrpUCTRBKaMU, B 3R Th! H I 113 rp q e 

c x o r o H 3 bI K a . t ,lJ,e K3t> - 10, .reKTO* - 100, tKlJJlO t - 1000 II ,IJ;p .

E CJlH ucn OJl b 3 Y lO T CR e.n;HH U I.I.bl, xoropste BID, 100 n 1000 II T. Jl.
p R3 srensrne rrpmra -rsrx ,lI,H H H I.I. ( iJO/LbHble), TO rrpHMeHHIOT nplICTaBKU,

B3HTbIe H 3 JlR THHCKoro Sf3hIK a . t ,lJ,er.r.IH - 0,1, '-CfiHT H:» - 0,01, ~MHJl 

JIll ·) - 0,001 HAP.
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eM I .z J " .f
1IIIIIIImll •

II

IIpHcTaBKH K Ha3BaHHJIM e,lJ;HHHl.(

r

K

reKTO (100 UJIH 102)

KHJIO (1000 HJIli 103)

Mera (1 000 000 H JIH 106)

.u; JJ.el.(H (0 ,1 H H 10 1)

C - c a HTH (0,01 Ii If 10- 2)

M llJIJIH (0,001 HJlH 10- 3)

Ilpustep , ,ll; MHa TeHHHcHo i i pax TK U 60 CM . Bsrpaaa r e ee JJ.JIlIHY B

er ax (M).

60 CM = 0, 6 M llJIII 6.10- 1 M .

,ll;JIJI npoBeJJ.eHIHI OIIbITOB B e o 6xo .u;HMbI rrpn fiopsr . O ,lJ;H II ITa nnx oxens

P OCTh l H npenaaaaaseasr JJ.JIJI rrpocrurx H3MepeHull . T aKlIM n pafiopa re

oxsao OTHeCTU: I13MepIlTeJIbHYID rnmeiixy, pynerxy ( p u c . 6) , ll3MepH

TeJlbHblH 11,UJIlIH.u;p (pnc. 7) Ii JJ.p.

'"),

8
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o
o

Tl o Mepe p a 3 BHT JUI ¢ li3U K U npntiopsr yc

JIOmHHJIHCb 11 COBe prneHC1'BOB81IHCb . IIOSIBII

JIU Cb asr nepsrer psr ( pHC. 8 ), B JIb 'fMeT p bI

(pac, 9) , cex ynnoraepsr (pu c. 10), 1'epMOMeT

pst (pac, 11, 12).
I13MepH1'e JIb Hble npnfiopsr, KaK npaan

JIO, IIM e lOT nrxan . 31'0 3Ha~IH1', ~I1'O aa npa
tiope H8Hec e H bI IllTPHX OBbIe ,a;eJIe H UR, a pa
,a;OM aanacaasr 3HaqeHUH BeJIU l lHH , COO1'Be1'

CTBYlO~ue ,a;eJI e HH SlM . PaCC1'OSlH H.R Mem,a;y

,a;By MSl rnTpUX aMH, B03JIe K OT OpbI X nanaca-
Hbl 3H8 QeHHSl !pH3HQeCK OH Bem IlI H H hI , MorYT

OhITb .n;onOJIHHTeJIbH O paanenens r erne na H e 

CKOJIh KO ,a;eJIeHHH. 3 TH .n;e JIe H U Sl UHor,a;a He

0 0 0 3Ha QeH bI QHCJIa MH.

Orrpenenrrrs, KaKOM y arrasemno BeJIH

QUHbI COOTBeTCTBy e T xaxcnoe canoe M alIoe

zrerrenne, aerpvnao. T aK, Hanp U M p, aa pa
CYHK e 6, a naofipaxceua l i3Mep l iTeJIbH8.f1 JIH

H c i iK8. U;U <PP llMIf 1, 2, 3, 4 If 1'. ,a;. 0603H8Qe

HbI paCC1'OSlHHSl MeJK,ZJ;y mTpHX BMH, xoropsre
p 8 3,l.{e.JIe HbI UB 10 O.n;U HaKOBbIX ,a;eJIeH 1II1 . C .JIe 

,a;OB8 TeJIb H O, xaacnoe zten !file (paccr oaaae
M jR,a;y o .JIU m aii muM II nrrpnxasra) COO1'BeTCT 

ayer 1 M M . Ta BelIlfqU H 8 H a 3bIBa eTCSl l.\eHOH

JJ:eJIeHlUI unea hI rrpnfiopa .
Ilepen T e M K8K upacr ymrn, K H3~epe

H U lO cPn3lPle rcoil BeJmQUHbI , cn eny r onpe
JI,eJlUTb ueay JI,eJieHUJi IDI<alIbI acnonsayesro
ro npufiopa .

)lJIH Toro 'IT06hl onp ,l.{eJIlITh ueny .n;e.JI 

H U R , ueodxonnwo:
- naii m.u. aBQ o.nuocaiuuux iu mpuxa

WICUJlbl. eosn e tcomop utx na nucan»i 3 11Q 

' l.eH U R een u uu tnn.;
- B bt /WCn t b U.J 60JLiJWe lO .3/LQ 'i eIlUJl .M nutu. e u nOJI Y'l HHO(' I ' I 

,flO p a e itenum» Ita 'lUCl/O a e.f1PHUU, HaXOaJlU{UXC.1l .HeJfdJy nustu •

Onpeaem ne n e a y nenenaa TepMoMeTpa , naoopaxceano r o na prrcy u
tee 12.



B 0 3h MeM ,ARa urrp axa, OKOJIO KOTOphIX naaecensr 3HaqeHHR H3Me

pReM o ii BeJIU q U HhI (TeM nepaTypbI).

Hanpastep, UlTp H X H C 060 3HaqeHU R M JI 10 °C H 20 °C. P UCCTOSlH H R

Me)K,Ay 3T HMJI IIITpHXUM JI pa3,AeJIeHhI aa 10 A nem rii . CJIe,AOBa T eJIbHO,

nena Ka)KAOr O ,AeJIeHHR 6 Y,AeT panna:

20 °C - 10 ° C = 1 0C
10 .

CJI ,AOBUT JI b H O, TepMOMeTp nOKa3bIBaeT 24 °C.

? onp c

1. '-lTO 3Ha '-flllT 1Il3MeplllTb KaKYIO-n1ll60 Bem1YlIlHY? 2. Kaxoau e,lJ,lIlHlIllJ,bl ,LJ,n1ll

Hbl , BpeMe HlIl , MaCCbl B CIIl? 3. KaK onpenensercs lJ,eHa ,lJ,eneHlIlSl urxansr 1Il3Me

parensuoro npatiopa?

I Ynp )l(H e HH 1

1. Onpe,AeJIHTe neny ,AeJIeH H R c exy n nojaep a (CM. pHC. 10).

2. ITo pncyaxax 8 H 9 orrpen ezrare neny ,IJ;e.TIe H UR aranepsr e-rp a II

BOJIhTMeTpa.

s. T YH o epeHL1

BC.fIK Oe H3MepeHHe M o m eT 6bITh B hm OJIH e H O C 60JIbIIIell n.TIU M e Hb 

Uleii TOtIH OC'r h IO .

B xax CTB e npaxepa paCCMOTpHM H3MepeHHe ,AJIHHhI fi pycxa ,AeMOH 

Tp a IJ,H OB H hI M M e Tp OM C C8HTHMeTp OBhIM H ,IJ;eJIeH H .fIM H ( p uc. 13)•

.7 b - .... . " .<7

/ / /' /

Puc. 13

B H 8 t l aJIe o rr p en en n x u ea ,lI,eJIe HHR JIHH eH K H . O H a 6 Y,IJ;e T paBH 3 1 CM .

E c H JIeBbIi1: KOHe:q JIHHe l1KH COBMeCTHTh C H y JIeBb I M IIITpHX OM , TO

npaasrii 6 Y,AeT H 8 X O,AH Th CR M em,IJ;y 11 H 1 2 IIITpHxaMH, HO 6JIHm e K 11.

Kaxoe xce H3 3TlIX ,IJ;BYX 3H a tIeH H l1 cnenyer npana'rs 38 ,IJ;JI lIH Y 6pyc

rca? OtIe BH,lI,HO, TO , xorop o e 6JIlIme K HCTHHHOMY 3HaqeHHIO, T. e. 11 CM.

10



BrH' t'tu..~

·' I UT UH . -rr o JV Hl H H fi pyc rcu 11 cxi , M b I A o rr YCT II JI Il IWT O"lIIl OCT h . T ilK

K<1 K 6 pyco!{ 'I y 'l'b AJI J1H Hee 11 CM.

B (lm :u IIw tJ;o n y c K a e M ylO rrp n H 3 :'<t e p e HH l! HCT Ol.J.IIOCT h II H3 hl RlHO T no 

r-peunro cr r.ro 113Mepeu lf ii . Iloep etu n ocmu U,J.,Hep('IlUJI /1 (' .~t O)I((' nz

l5" lflll> VOJlhW P u eu u ()PJIPHUll us.stepu m en en oeo n pu tiopu,

B J1;HIH~M c nyxae n o r p W HO 1' I. Il3 Me p e H U R 6py c K a H C n pem-uur er
1 (' :VI. E e JIl I T HKaJI T O"llHOC b U3M e p eHIIii Hac He YAOBJleTBOp fl C1' , T O MOi-KH O

npOll3BeCT II Il 3 M e p eIIII R C 6 0JIbllI e i1 1'O"lIII OCThIO. Ho TO ['A:1 IIp lI,L(eTCJ I s a HTI.

;'\1 a 'w'I'au lIYIO .rIlIHcli K y C MHJIJI II MeTp OB I.I M H )),e JI e H lI fll'<m . T. e. c uenott ne 
.neu u a 1 M M ,

B ::lT OM CJl ytIC1e nn u ua fipycica orcaacerca pa aa oir 11,4 C:'1.

1-1 :1 »roro np nraepa BHA U O , "lIT O 1'O"lI HOC1' b H 3 Mepe H IIii :W BH ' II T 0 '1' J ~e H hl

l lC JW IHl H tu x arn.r n pnfiopa,

l.[e:.t !\le llblUe ueua JI,eJIeHIUI . 'r eM OOJIblUe TO'lIlOCTb u axrepeuu a.

T O'lIIOCTb Il3 Me p e Hl IH a BHCH1' 'l'a Km e 0 1' n paBlIJIbHOI'O n p lI MC HCH U H

B 3 MeplITCJlhHOr O u prrriopa, p a CIlOJI Om e H II .ff r JI<13 :l rrpn OT(' tIeT no n pn fiopv.

B CJl e.lJ,CT Bl Je lI e COnepllIeHCT BH 1I3 M epHT CJl L II b l X II p H 60pOH II H l111IIf X

U1)(' HIIO B ' l y BCTB np n I06 0 M H3 Me p H UH rr OJl Y' Hl IOT CjJ Jl Il Ul L npllOJI lI :i-K C H 

Il b Je aHcPICII HR , U e CH OJI L I<O 60JIb llIUe HJI H MeHhUllle n c'runnoro 3 Hl1 t l elll l jJ

1l :l l\1epHeMOH HCJUFIH H b I.

Bo B p eM H B hIITOJIlIeIHIR JI a60pWl'OpBblX p a 6 0 T I I.'Hl npOCT O H3M CP C ll llii

CJ leAyeT ' 'l llT8T b . 'IT O:

1l0?jJf'W IIOCm b usstep en uii paeu a no.noe u u e u eu i» aC,IU'1f101

uucun u u .isi ep u me.nen oeo npu tiopa,
Ta K, CC!Ill AJI llH a ura pu xoaou PY'lKI'I 14 CM , a u,eHI1 l~eJl eH lI jJ Jl1 1li e li l-\l I

1 MM. T O rro q w IU II OCT T. H 3 MepelllIH oy.lJ,eT pn B lI11 0. 5 MM. m lH 0 .05 eM.

C JlC.nOBHTCJl b HO • .lJ,JlH Hy p ytI KI1 Mom llo aartu ca-n, B CJI C,lI; YIOIlI,CI\, nnzie:

{ = (14 ± 0,05) . 1,

rne I - .lJ,JIlIHa py -ucu .

H CT II II H Oe au a uenue ,lI;JI1IH b l P Y'I KH H 8 X OAIIT CH n Hl-ITCp n l1Jl C 0'1'

1 ~1 , D ;> CN no I ·l,05 CM .

Ilp u 3arrHC H B JITll lH r, Y'IeT OM norpeunr CT I1, CJI ,n;yP.T rIO .'1L30BllTl,

( ' f( r»llp:'wlyJIO il :

A = a ± ~(l .

r,n:e \ - J1:l M e p HeMafl S e JIllt IHlW , a - pe3yJlhT3T 113Mf'IWHIlH , 1 -- n o-
q)eIUHU(~Tb 11:JMp.pe Hll ii ( - rp x . OYKBIl • .ne.TJb'l':l ) .

1 1



9• n 'pOCb l

1. Ka K n OHIIIMa Tb asrpaxeuae «1II3 M e p lIITb Afl Lil HY C TO'-lH OCTblO JJ.O 1 MM " ?

2. M O)l(HO 11 111 11 Lil He iiiKo iii , li1Me lOl.1.(eiii Ca HTli1 Me Tp OBble JJ.e11 Hli1 Sl , Lil 3Me p li1Tb Afl li1HY

C TO'-lHOCTb lO JJ.O 1 M M? 3 . Kaxoaa CBSl3b TO'-lHOCTli1 Lil3 Me p e Hli1 iii C ~eHo iii JJ.e11e Hli1 Sl

W Kall bl npuriopa? 4. K a Ko iii epOp M y 110 iii He 0 6 x o ,D,Lil MO n 0 11b30BaTbCs:J n p li1

onpeneneuaa epli1 3 li1 '-le CKli1XBe11li1 '-lli1H C y '-leTOM norpeun-ocr a?

1. 113MepbTe JlliHeihwft C M HJIJIUMeT p OBbI M H ,D,eJIe H H R M U AJI HHy H

rnapnay a a urero yqe 6 Hl1Ku . 3 Un HIlll1T e p e3YJI b 'r8 T bI C yqeTOM n o 

r pem n ocra H3MepemUL

2. llOJIb 3Y RCb pUCy H K OM 11, onpenenare n o r p e m n o c 'n. 1I3MepeHHR

r pazrycnnxa.

P U3BHT u e (Im3HKH conpOBOm,D,BJIOCb U3MeHeH ueM npeACTUBJIeHH ii

JIlOAeii 06 ox pyacaioutex MHpe . O T K 8 3 OT n p n asm usrx B3rJIR,D,OB. B03HllK 

HOBeHHe HOBbIX T e o p H fi , H3YQeH He ~H3HqeCKHX RnJIeHHn xapaKTepHO

,AJIR (Im31lKH C MOMeH'rll aapoacnenua 3TOn HayKu AO n a um x ;:~H ii .

PI-1 14
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Plott 15

BaJKHOe 3HaqeH H HMelOT OTKpW T U SJ B 06J1aCTH (Im3uKu ,llJl$l pa3BH

THSI TeXHHKli. T a R, narr p roae p , p;BHraTeJlb aayrpeaner-o cropaana , n p n 

BO,llSIm;nii: B ,llBllJKeRlle aBTOM06IIJlH , TenJlOB03bI, peuasre II MopcKHe cyna

( p H C. 14 ), 6blJl coana a H8 OCHOBe H3~em1SJ 'renJlOBblX SJBJleH u ft .

C Pl:13BHTueM. •HflYRH B TeXHURe aa rrocnenmre ,lleC$lTHJleTH$l n p o n a o 

IllJlH r p 8 H,lJ;H 0 3 H bIe U3MeHeHHSJ.

To , ~Il'O paui.tue CqUTflJlOCb u a y u aoii (paHTacTHRoii, ei-i xac flBJIfleTCSI

peaJIbHOCTbIO. Cerozma TPY.D.HO npezrcraau'rs uaury JKH3Hb 6ea aazteosrar

H H TO(}>o Ha , ROMllbIOTepa, M0611J1bHOfI 11 UHTepHeT-CB$l3H.

COBpeMeHHoe KHHO , TeJleBH,lJ;eHHe, panao, MarHHTHaSI aarnrcs
(pu c . 15) - see 31'0 B03HHRJlO IIOCJle 1'01'0 , R8R 6blJl ll aayxeasr MHorue

3 BY K OBb l e , caeronsre u 3J1eRTpU qeCKne srsnenaa.

3



B CBOIO o-repezrs , p a3BMT Me T e X H lIK M

BJIM.HeT aa p a 3 BMT Me HayKM. TaK, n a n p mae p ,

ycosepnrencraonaaasre MaillMHbI, KOMII b IOTe

psr, TOqHbIe M3MepMTeJIbHble M zrpyr-ae IIpM60pbI

MCIIOJIb3YIOTC.H yqeHbIMM npa MCCJI e .n;OBaHMM

epM3MqeCKMX .HBJIeHMH:. Ilocne TOrO KaK 6 b I JIM

C03.n; a HbI coapexeaasre IIpM60pbI M pax er sr, c 'ra 

JIO B03MO.iKHbIM rJIy6.iKe M3yqMTb KOCMMqe CK Oe

IIpOCTpaHCTBO.

IIo.n;o6HbIX IIpMMepOB MO.iKHO IIpMBeCTM

MHOJKeCTBO. OTKpbITH.H, cne.naaaste B na x e ,

eCTb pe3YJIbTaT ynopnoro rpyzra MHOrMX yqe

HbIX pa3HbIX CTpaH.

PaCCM OTpHM nercoropste 3TaIIbI p a 3BHTM.H

qm3HKH.

B03HMK HOBeHMe C}m3MQe CK OH: T e Op MM CB.H

38HO C H M eneM BbI.n;alO~eroC.H aHrJIMH: K OI'O

epH3HK8 H MaTeM8THKa HCa8Ka HbIOTOHa.

0606~HB pe3YJIbTaTbI Ha6mo.n;e HMH: M OIIbI 

TOB CBOMX npe.n;IIleCTBeHHMKOB (fl. Ken.nepa,
r. I'a.nu nesi), HbIOTOH C03P:aJI OrpOMHbIH: Tpy .n;

(,MaTe M aTHqeCKMe aaxana HaTypaJIbHOH: epI1JIO

COepHM». B ;nOH: patiore yqeHbIH: 113JIO .iK HJI a a xc

neirmae 3aK OHbI MeXaHHKH, x or opsre 6bIJIl1

Ha3 B8 HbI ero I1MeHe M. 3aKOHbI HblOTOH 8 npus e
JIM K 6 ypHOM y p a 3 Bl1 T l11O IIp e.n;CT 8 BJI e H H ir 0 M e 

X aHI1QeCKOM .n;SI1JKeHlu1.

,I:(a JI bH ih n e e pa3 B H T He qm 3 1U 'U OIIpe.n;eJI H 

JIOCb H3Y~IeHHe I TerrJIOBbIX H 3JIe K T p OMa r H lIT 

H hlX .HBJI H H ii. CTpe M JI e HU YQeHh l X IIp OH HK

HyTb B rJIy6 b T e IIJIOBbIX rrp OII;e CCOB IIp H SeJIO K

aap o aca e a mo Hp:e il: 0 MOJIe K y JI .Hp H OM crpoemra
aenrecraa.

IIccJIep:o B a HH.H 3JIeK T p OMa r H H T H bIX .HBJIe

HHH: xopeansrsr 06pa30M H 3 M e H HJIO Ila YQU 10

KapTHHy M n p a . OKa3aJIOCb, lITO H a C orcpyacaror
cPM3HQeCKHe TeJIa H nOJI.H. Ofiuryro TeopMIO 3Jl e K 

TpOMarHMTHbIX .HBJI e HHH: C0 3.n;8JI ,[(* e H M C

MaKCBeJIJI .
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Teopna MaKCBeJIJla OO'h.HCHHJIa npnpony CBe

T il H rrOMOr JI a paa p afiorrce HOBbIX TeXHII'IeCKHX

rrpH OOp OB H ycr poiicrn, OCHOBa RHW X R 8 H BJI e R H 

HX 3JIeKT pOM a rHeTH xra .
H OB bl H aran fiy puo r o p a 3B H T l1H <pH3HKH U 8 

tIMCH B X X B. B 0 3 HHK JI H H CT8JIH P 8 3 B H B8 T h CR

HOBbIe nanp a a n e a a n : n zre p a a a <p113HKA., <pH3HKa

::meMe HT8p UhlX q a CT l m ;, <pH3Im 8 TBe p A o r o T e JIfI H

np. B 0 3p OCJI a P OJIh qm3HKH I1 ee BJIHR H U e n a r ex

H HtIeCI<H H 11 COIJ,H8JI h H bI H n por p e c c. Csoii BK JI a ,A B

pa a a irrn e COBpeMe H H OH <pU3HKU BH e CJIIf BI1,A H bIe

yxea t.re P OCCH II : M. I' . Bacon, II. II. Ka n a u a ,
31. B. 31a U,Aa y, 31. II. Maaztensurraer, A . M. IIpo

XOpOB l:f n p .

5ip K H M IIO,AT B e p .IK,D;e H H e M CBR3H HayI<H H

TeXHHKH .HBHJICSI orpoMHwH IIpOpbIB B OOJ1a CT H

U3y'IeHH H K OCM o c a . TaK, 4 OK'fSl6p.H 1957 r.

B a a rne ri crp ane 6b1JI s a n rne u nepsr.ra B Ml1p e

H CKy C 'I' ll HHwii CIIyTHHK 3 e M JI H , a 12 a IIp eJI.H

19G1 1'. l OPHH JIeKCeeBHlJ I'arapna CT a JI rre p

Bb lM H:OCMOIH1BTOM , 06JleTeB IllHM 3eMH OH: IIIa p a a

1 q 48 MIfH. 2 1 HlOJI.H 1969 r. nnepasre Obl JI a

ocyruecraneaa rr OCa ,AK B ira JIyH y aMep U K a H CK O

1'0 K OCM I l'Je xoro K o pa6JI .H C aCTpOH a BT a M H

na 60pTy: H i l JI OM Apsrcr pon r oer I1 3,uBHHOM

O Jl ,up UHOM . BOJI b lUOi1 BK JH1.n.. B nayxrryto II T X HII

xecxyro paapaf Tl<y I<OCM Wle CK H X rrOJIeTOB C,LJ;eJI8JI

Cepre ii IIa BJIoBHlJ K Op OJI e B .

3,D;eC b H 83B81-1bl JIHIIIb OCH OB H b l e ar arrsr p a3BH 

THSI (P U 3HKH If nepexucnenst H MH o r H e H 3 Bh1

,D;alO~HXCSI JIIo.n;eH H yKH, cnerran III11X n 8.IKH Lle

OTKpbITH.H, o JIar o ,l\ap .H K OT Op hIM p n 3 B H BaJIa Cb ara

nayxa .

Be neHH

Ko on e CepreVi Flaa-
no VI (1907- T \

KOHClPYK10P non DYKO

on. 80M xoroporo 61>1
nll1 n ICbl n pelle

nl1T101 ~IPY ~ oeM"'-
4 \-'e K pa na , ,

Ii UOdH<J ann parvp
.unll BLl/n/VI -.p.nIlAf'I(·'

13 OCM C

1. Kaxoe 3Ha'leHlI1e II1MeeT cj:l1l13111Ka AJl~ TexHlilKlil?

nOKa>KlilTe 3TO Ha nplilMepax. 2. KaKlI1x Y'leHbIX Bbl

auaere? KaKlile oTKpbrTVI~ V1M II1 6blTlVl cnenauu?

?• n OCbl

15



T' na e a I

nE

eH &.1e SelU,eCT

E rn; e B r Jl y60Jw ll ):{p e BH OCTH , 2500 JIeT n aaan, a exor opsre ynenste .81.1

CK 8 3 bI BBJIH npennonoxceane 0 CTp Oe HJfH BellI,eCTBR . f p e q e CK flH ~eHbIH

)l;eMoKpllT (460- 37 0 zro H. :J .) CtIHTaJI , l.J:TO ace semec'rna COCTORT H3

MeJIbttaiimHx qSCTHtteK. B aa yx ayro T e o p U ID 3TB nnea rrpeBpSTI1JI8Cb

TOJIbKO B XVIII B . II llOJI~HJIa nam.neiiur ee p83BHTue B XIX B . B 0 3H m<

HOBeHHe npencraanea ua 0 CT p O HUH BellI,eCTB n03Bo.rIUJIO He TO JIhKO

06'bHCHHTb MHOrue SlBJIe HlIR , HO 11 n p ,I~CKS3STb , KSK OHB ~y.z:r;Y'I' np Te ·

}(aTb B rex lIJIH I1HblX yCJIOBHRX . n OR BH JI8 Cb B0 3 M o m H OCT h BJI.IWTb H8

n pOXOiK,LJ;eHne RBJIeHUU .

Macr-ae orrsrrsr nozn-sepacnaxn- npezrcraaneann 0 crpoeurm aernec-r
s a . PaCCMOTpllM ne xoropsre 113 anx ,

TIom.ITaeMCH c m a T b T eHHHCHblll

MR4UK . Ilpn <)TOM OO'beM aoanyxa, 1'0

ropsni aanonuae-r MH tl , YMe Hb Ill llTCR .

MmKHO YMeHblliRTb Ii OO'heM HU,/.I,YS 

noro mapuxa, Jl t<Y C04K8 BO x a , CJl U

npunoaorr» aexoropce ucun ue ,
06'he 1 TeJI fl 1I3 M eHRCT CSl T UJ{me

n p n e r o HHrpeB8 HlIU n OXJI8}f<):{ HHH.

Tlponenaere on srr. B03bMe~ M ,IJ, 

flwii UJIlf JIBTyH HhIii urapux, KOTOpbIlI

n aeaarperost COCTOJIIHIU npOXO,lJ,lIT

CI{D03 b xonsuo ( p u c. 16). ECJIH WB 

p H K narperi., TO, pacurapnaunrcr., on

yme CKB03b rco.m.no ue npoiine-r
( puc. l7). Y e p e 3 rrexoropoe np MIl

urapa x , 0 rn.m , Y M eH h IIJ IITCR B OO'h-

16



F., a BU J. n [l

esre, a KO s no, aar-peanrncs OT ill p U K B. paCillI1pI1T CH , 11 mapax B H OB b

rrpofizte r CK B0 3 h K OJIb IJ,O.

C II OMO~hlO IIb I T a OIIpe~eJIM M , K HK MeH H eTCH 0 6 'h eM )KI1~KOCTl1 n pa

H 8rpe B8 H U l1.

K OJI6 . , nano n a e n a yro ~OBepx s o n o a , IIJI OT H O aa x p o e npo tix o « .

KB03b n p o fixy npOU Y 'T liM 'r e K JI H H IIy ID Tpy 6 0 '-IKY . BO~8 QBCT I1'-lHO 38 

nOJI HIIT T p y6 y (puc. 18). O T M e T I1M • p o a errs )KU.n;KOCT H B Tp y 6 K • H rpe 

BaSI K OJI6y, M hI 3aMeTH M, lITO -r ep e a u exo r o poe Bp e M H ypo a e n s BO~hI B

Tpy6Ke no.n;HIIM e T CH .

p

CJI AOBl'lT JIbHD. npu IIQ ZPPOQIlUU oose» m e.na Y6 eJIU'l U(jQ emCR,
Q npu OXJIO.HCiJenuu y"Jte ll bw aemCR .

IIOIl.hIT 8 MeR 06'bRCRlITb, nO'-leMy rrponcxomrr U3MeBeHue o6'heM8 T JI8.

llo-Bn~HMoMY, BC seure TUB COCTOHT 113 OT~eJIhHhIX '-IaCTIltIeK , Me)K

AY KOTOpblMH UMelOTCfl npOMejKYTKIi . ECJIlI tIaCTIIlJ,hI y~aJISIIDTCjInpyr 01'

ztpyra , TO 06'beM TeJIa YBeJIHtlllBlleTCJI. 11 n8060poT, xorna uacrutrsr C6JIH

)K8IDTCH, 06'beM TeJIa YMeHhlIJaeTCH .

Torna B03HIIKaeT aoupoc : CCJIM Bee TeJIH 0 1'0$11' U3 MeJ1bllH iilIJHX

lIaCTHlJ" IIOlleMY OHll J(HmYTCH mu.1 CIIJIOlIJllblMH (aanpnraep, meJIe30 , BO

AH, CTeIOIO, nepeno)?

COBpCMenHajI HayK8 .n;OK838Jla, l i T O tlBCTIIl.J;bl Be~eCTBa TaK MaJIhI ,

<ITO !\tM I1X He BII.n;HM .
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,I:(JIH 1'01'0 '4T06bI y6e.n;RTbCH B TOM,

'41'0 '4aCT R lJ,bI BeJ.I~eCTBa MaJIbI, rrpozrenaera

OnhIT.

B cocyzie C B O.n;OH p a CT DOp U M MaJIeHb

K yIO rcpyrraaxy CRHeH ryarna. Hepes HeKO

T Op Oe BpeM.H BOJ~a B H lU¥t CTaHeT c U HeM.

O T OJI L M H M H OI'O ox paruea a o tl BO.n;bI B zrpv
rOM COCY JJ; R .n;OJIheM B Hero ll llCT y IO sony.
P a CT B Op BO BT Op OM coc yzte 6y.n;eT oxpamea
crradee . ~reM rrepno L IIOTOM 113 BTOpoI'O

PI~ 19 cocyna CHOB T .rI b M llCTBOp y m e B Tpe-

TUM cocyzr R .n;OJIheM 1'0 BHOB b llIf CT Oi i 3 0 

p;OH . B a T OM coe. ne aona o y .n;eT OI,pa lIIeH 8 e I.I.J;e cnatiee , ' I eM DO BTOp OM

(puc. 19).
IIOCKOJI h I <y B BOJJ;e pa T B Op U JI R O'4eHh MaJIeH L K y l o xpyrm mcy ryanrn

H T OJI b IW ~mCTL ee n on JI a B T p e TRi i: .ocyn , TO M o m HO rrpennonoxorn. , llT O

KpynlIHKR 0 'TOH JI 8 U 3 GOJI h llIOI'O 'II1CJI a M e JI h llal lIlll1X q l:T IIlJ,.

3 T OT OO L I T II MHOf' H n py r ne IIOJl.T B e p m .n;S l OT r nnoreay 0 T OM , <IT O Be

II\e CT BH COCTOSJT lI3 O'I(~ I1 b MaJICH b IO f X ' laCTIm ;.

? Sonpoc

1. 1113 ".era COCTOflT aeuiecraa? 2. KaK1I1e onsrru norrr sepxnao r, "lTOsew.e
crsa COCTOflT 1113 Menb"lall1 W1I1 X "lacT\I1 I...1,? 3 . KaK MeHfleTCfl o6beM rena np 1I1
1I13MeHeH1I1lil paccroaavs Me>KAy "laCTV1 l...1,aMlt1 ? 4 . KaKoC1 onur noxasueaer , "lTO
'-laCH1lJ,bl eeuiecrsa O"leHb Manbl?

' 8, . ne ynbl

Bee Bem,eCTDU COC'l' Ofl'I' 113 or ne h H hIX lla CT Uo; - 3TO npennonoxcenne
6 hIJIO A OK I13 8HO COB peMeHIIOii n a y l w H. 3 T H q a CT H U bl 6hlJlH H83Ba Hhl .1ItO 

JU' K y JIU M 1J (B nepeaone c JIUT R H CKoro (j M8JIeIIh K811 Mac 8.).

Monereyna aernecrna - :lTO . l e m.'4 a i i m a SJ '4aCTlu.\a lI. a H B Or O ae me 
CT B a .

Hanpnsr p . CllM UR MUJI ' U L I, 8 R tUl CTHu,a B OAhl - MOJIeKyJlu BOAh],

HaHMeHhllie fr sac'mueii c ax a p a RBJIReTCfl MOJIeKy.rlcl .a x u p a .

Ilonsrraewca npencraam-s ·e6e . K 8 K OB bI paaraepsr MOJIeKyJI .
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Pl1 20

I'xa ea I. n

ECJIM 6bI M OmHO 6bIJIO yJIOmMTb

B OP;MH p a n Bn JIOT H y K> zrpyr K zrpyr'y

10000000 (MJIM 10
7) MOJIeKyJI BO

AbI, TO nOJIyt-IMJIRCb 6 h I HMTOtIKR

AJIMHOH BCerO B 2 MM. MRJIbIH pas
Mep MOJIeKyJI n03BOJIReT nOJIyt-IMTh

TOHK Me n JIeH K M pa3J11FIHbIX B e 

mecrn, K a n JIR MaCJIa, aanpnerep,
M o m e T paCTeKaTbCSI no sozte CJIOeM

TOJIID;MHOH scero B 0,000002 M ( U JIM

2· 10- 6 M).

)l,a m aefionsrrrae TeJIa COCTO.HT

M3 orp o ra aoro tIMCJIa MOJIeKyJI. TaK,

nanproaep, B xpyrraaxe caxapa co-

AepmMTC.H OtIeHb fio.msrnoe tIMCJIO MOJI K y JI . IIOACl.IHTaHO, tITO B 1 CM 3

B0 3P; xu H a XO A MT C.H OKOJIO 27' 1018 MOJIe K y JI. t.ITo6bI nOHHTb, HaCIW JIb

K O B em ,I K O 3TO tIMCJIO, npencraaax CJIeAYIOrn;ee. Hepea MRJIeHb

rcoe ornepcrae nponycxaror no MMJIJIMOHy M OJIe KyJI B cexyan y ,

Torp;a YKa 3aHHoe KOJIMtIeCTBO MOJIeKyJI npoiiner -repea orn epct-ae 3U

840000 .'IeT.

113- 3a OtIeHb Ma.J1bIX paaxepoa MOJI K y JIbI HeBMAMMbI nen o o p y ace a

HbIM r JI fl3 0 M MJIM B 0 6 bItIH bl e MUKpOCKOnbI. Ho npa n OM Orn;M CneU;MaJIb

Horo rrpaoopa ~ :meKTpoHBoro MHKpocKona - YA a JI OCb crpororparpapo

BaTb H RM60JIee xpyrnrsre M3 HMX. Ha pncymce 20 nOKa3aHO pacrro.noac 

HMe M OJIeKyJI 6eJIKR.

O I<.p y mUK>ID;Me H U 'l'eJIa , zra ac e n o x o xcn e H 8 nepssra B 3 r JISlp; , 6 YP;y T

p a 3m P I H bI. B npnp o n e BbI He BCTp e TMT zmyx c oae p m H H O 0p;1maKOBbIX

CHemMHOK MJIM neCtIMHOK, JIK>AeH, mMBOTHbI X U n p .

¥lIeHble C nora o m s ro onbITOB A OKU3UJIM , lITO MOJIeKy JIbI pa3HbIX Be 

mecra OTJIMtIaK>TCH ztpyr OT zrpyra, a M OJIeKyJIbI onaoro M ror-o me seme

CT Ba A H H UK OBbI·. Harrpassep, BOAY, nOJIyt-IeH HyK> 113 COK a lIJI lI MOJIOKa,

HeJIh3R OTJIlIlIHTb OT BOA bI , nonvsemro ii nyre x neperonxa H3 M Op CK OH

BO,D;bI. M OJIe K YJIbI BO,D;bl O,D;U H a KOBbI. 11 3 TaKMX MOJIeKyJI He M o m e T COCTO

.HTb HlIK RK o e zipvr e Bern; CT BO.

MOJIeKyJIbI, B CBOIO o-repern., OCT O.HT H3 ern;e 60JIee MeJIKHX

tIaCTlIu, - amOM06.

H an pn jaep , H8llMeHblliaH lIa CT H IJ,U BO,AbI - 3T O M OJIeKyJIR BO,D;b I.

OHa COCTOHT H3 Tpex aTOM OB: ,D;By X aTOMOB BO,D;OpO,D;a H O,D;HOrO aTOMa
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I's uea I.

I<lIC Op Op;U. 113 x y p c a XIIMUH BbI yaaaere, tITO a ozry 0 6 0 3H8Q a IOT H 20.

I:f - aTOM BOAOPOP;8, 0 - aTOM KRCJIOp op;a .

M OJIeK y Jl hl Up IlHSITO l'I306 p amaTh c x eMaTHtI eCK I1, T. e . C nOMOI.IJ;h lO

MOP; JIe i k OJIeH:y JI . Ilse M OJIeK y JIhI BOP;M noxaaaa sr aa p a c y a x e 21. ECJII1

p 3P; wrb p;Be OJIeK y JIbl BOP;bl, TO o fi p aayer ca n a a IlTOMa K RCJIOpOp;a H

treTbl p e aTO a BOAop OAa . Ha pacynx e 22 rr OKa 3aHO, QTO Kam~Ie A Ba aTO

Ma BO.n;OPOP;8 MOrYT coenanarsca B MOJIel<y JIy a on o p ozi a , a aTOMbI

KUCJIOpOA 8 - B WJIe y JIy KIiCJIOp op;a .

Pille 21

A TOMbI Tom COCTORT U3 eI.IJ; 60JIee MeJIKI1X l:J acn u J; , u o 06 ::ITOM BhI

yaaaer B xyp c e XlIM IU1 8 KJIaCca .

9• np C I

1. -l r o r a xo e MOn eKyna ? 2 . '{r o Sbl auaere °p a au e p a x Mon e KYll? 3. V13 Ka 

K~X 4aCn1~ COCTOLH MOlle KYlla SOAbl? 4 . KaK ~306pa)f(aeTC51 cxeMaT~4eCK~ MO

ne xy n a SOAbl?

A CT

ra
Q'IO'.." L.\g IX en

Bcex XOpOIIlO U3BeCTHO, tITO eCJIIl B KOMHaTy BHeCTIl KRKOe-JIu60 ria

x yxee BeI.IJ;eCTBO, nanpnraep zryxn liJIH Ha(~TaJI HH , TO aanax scxope 6yp;eT

QYBCTBOB8ThCR BO BcefI KOM HaTe. Pa rrpocrpanenne 38rr8XOB npoacxomrr
Il3-3a roro , QTO MOJIeI<yJIbI AyXOB ( u n n Ha~TaJII1HR ) o6uJlCymCR.

B03HHKaeT sonpoc, noxeray m aanax B KOMHRTe pacnpocrpanaerca

He MPHOBeHHO, a cnycrrr nercoropoe BpeMR.

)J;eJIO B TOM, QTO ABlDKeHlIIO MOJIeKyJI naxyuero BeI.IJ;eCTB8 n onpezie

JIeHHOM HarrpaBJIeHUU MernaeT ABumeHue MOJIeKyJI B03Ayxa. M OJIeKYJIhI

p;yXOB ( lIJIU HR~TaJUma) a a CBo eM n T U CTaJIKUBaIOTCR C MOJIeKyJIaMlI r a -
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30B, K TOphI BXO,lJ.HT B COCTaB B03,lJ.y ."a. OHR rrOCTOHHHO M HHIOT aanpas
rrenae .n;BI1J.KeHRH R, 6eCrrOpH,lJ.OtIHO nepesrem aacs, pa:meTaIOTCH n o

KOMHaTe.

Tlpon .n eM on srr, KOTOPbIH MOJ.KHO 06'hHCHRTh TO.nhKO TeM, tI TO

rena COCTOHT H3 MO.n xy,n , KOTOphI HaXO,lJ.HTCH B a enpe psmnox ,n;Bn 

JReHn n .

PI r 1

Hansen B MeH3ypKY (u.nn CTaKaH) paCTBOp MeAuoro xynopoca,

HMeIOII-\erO TeMHo -ro.ny60ii user. Csepxy 0 TOpO)f{HO ,D,06aBn M tIUCTofi BO
J(hl (puc. 23) .

Baaxaae Me)f(J( BO,lJ.oii R MeJ(HhI x y n op COM 6Y,lJ.eT BH,D,Ha peaxas
rpauaua, KOTo paH tIepe3 H CKO.nhKO J(Hefi CTUBeT He Ta.Koil peaxofi. Tpa
HUlJ,a. OTAe.nnIOII-\8H OAHy )f{IIAKOCTb 0'1' npyroti, nCtIe3H 'I' xepea 2-3 He

J(e.n11. B co cvzre 06pa3Y TCH 0J(HOpOAH8H »cnnxocrt, 6.ne,n;Bo-ro.ny60ro
lJ,BeT8 . 3'1'0 3Ha~mT. tITO jfm,n; I<OCTU nepejaeruanacs.

Hafirnonaesroe aaneaue 06'hH CHHeTCH TeM. TJ TO MOJIeK .nhl BOJ(hl 11

MeJ(Horo x y rropoca, xoropsre pacnonoxcensr B03JIe r paan u sr paanen a

3TUX )f{ HJ(KOCTefi, nOM Hn.nUCh MeCTaMH (pa c. 24). rpaHIH J,B pa3JJ; rra

cra.na paeII JIhIB'JaTon. MOJIeKy .nbI MeJJ;Hor o xynopoca oxaaamrcs B HH)f{

HeM c.noe BOAbl . a Mo.neKyJlbl BOJI,LI rrepesrec'runucs B BepxHml e.no" MeA
aoro tcynopoca .

Ec.nn JJ,8Tb MeH3ypKe nocroa-rs 2-3 He,ll,e.nn . TO rpauaua paane.na 6y
.n.CT eII-\ fio.nee pacnmaaxarotl 11 n OC1'en CHHO coucess nc -reaner . B en BOAB
OKpaCIITcn B rorrytioii IJ,B T. a TO npoacxoznrr noroxry, ~ITO Mo.neKy.nLI .
JJ;BlI rBHCb a enpepsruao II 6ecIIopSlJJ;OtIHO. p acnpocr paasnor ca no B eMy
06'heMY. ):H:UJJ;KOCTb B co YAe CTBHOBIlT 'H OJJ;HOpO,ll,HOH.
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PI-! . 24

JIBJIe UHe
...... ' npH KOTOpOM npOHCXOAHT B3aHMUOe npOUJl K HOBeHHe
...OJl e K YJI 0

. AHoro aeurecraa Me:lK,UY MOJIeKyJIaMH npyroro, Ha3 blBaJOT
A H ¢lt!lY3 H e ii •

2p

B 1'BepAbI X T In a x T a K iKe n p oHCX OA H1' A l1fP( lY3HH , H O TOJIh K O etue
MeAJIeHHee.

Ta Lo H a n p UM ep , OtleHh I'JIap;K O OTIllJIml)OBa H H hI e llJIa eTHHK H BlIH1I,8 II 30JI -
·~JI~YT 0 . ~

. AHa Ha zrpyr-y ro II CTa BHT n a HHX n exor opsrn rp 3 . (IIJIa cTH R K y

30JIOT a , KaK 6 0JIee THJKeJIylO, pacrronar aror BHH 

ay .) Ilp n K OM HaTHofl T M nepaTyp (20 DC) a a 4- 5
JIeT 30JIOTO H CBH H eI\ B38UMHO n poH lIK8lOT n pyr B

zrpyr 'a n a p a CCT OHHue OKOJIO 1 MM (pnc. 25 ). B o

scex n p lIBeA e H H hI X onsrr ax M bI H a 6 JI lOA a e M B3a 

liMHo e n p OH llKHOn e HI1e M OJIeKyJI BeUWCTB , T. e.

(}u.q)(/)y :W }(J .
Ilpo uecc AHfPepY3 H H y CK o p He TCH C rroasuue

HH e M TeMnep8T y pbI. 8 1'0 n p OH CXO,lV JT n o r o ra y ,

1.11'0 c n o a snne a a ess Te n epa l' phI Y BeJIHt.IlfBaeTCH

a CR OPO Tb A BIUKeH lIH MOJIeK yJI .

Mep 6
BJIe H

H:e Al1ep(I)Y3I1H u rpa er 60JIhIllYlO P OJIb B npnpone. TaR, n a npn -
' JIa r OA a p R I ..

cepepHoro B AB ( )¢ Y 3H H nonnep xcraaerca OAH OpOAHhIli COCTas 81'MO-

pa3JII.rty 03,n,yxa B6JIll3H nOBep X H OCT H 3eMJIlL ,LJ;m p (I )Y 3 I1H paCTBopOB
• «-.HbIX COJI ..

filii! If T . ,n,. e n B novae crroc oficrny er HOpMaJIbHoM y nUT8HlIIO p a c r e-

9
• npoe I

1 . LiTOr ae
LUL1Te OnblT 3 oe AL1¢tPY3l-1~?2. KaKnporexaer Al-ltPtPY311Sl B )f(l-1AKOCT~X? On L1-

. . nPL1BeAVITe npL1Mepbl AVltPQ>Y3l'1L1 B OKpy)f(alOw,eM ML1pe.

22



1. Haneiir e B ,AH H CTaK aH XOJIO,AH OH: BO,AhI, B ,Apyr o ii T e n JIOH:.

Onyc-nrr e B Ka)K,Abl H: M3 HHX HeCIW JIhK O KpMCT aJlJI H K OB M a p r a H D;OBKI1.

0 6 'b.fl CH MT Ha6JIIO,AaeMOe .fIBJIeHMe.

2. IIo JI h 3Y .fl Ch p H Cy H K OM 23, 06'h.flCH H T e n p ouecc n p OT e K 8BH.fI

,D,H tP<Py:mH B )KH ,AIW CT .fIX •

.' 1 . B3a H 11 S '

ECJIH ace TeJIa COCTO.flT M3 MeJIh'IaH:illHX 'IaCTHIJ; (MOJIeKyJI MJIM aTO

MOB), no-re ssy xce TBep,D,hle TeJIa M )KM,D;KOC'l'U He p a cnanarorca aa OTA eJIb

Hble MOJIeK y JI h l MJIM aTOMhI? qTO 3aCTaBJI.fIeT MX ztepaca 'rs c a BMe CTe , Be.D.h

MOJIeKyJIhl paazieneasr Me)K,lJ,y coGOH: npOMe:myTKaMM M HaXO,lJ;.fITC.fI B He

npephIBHOM GecnOp.fl,lJ,O'IHOM ,D,BU)KeHMM?

,D;eJIO B TOM, t.ITO l\Ie:iK,l:(y MOJIeKyJIaMH cyntecmyer B3aHMHoe npHTH

:iKeHHe. Kaxcztaa MOJIeKyJIa npm-ar-asae-r K ce6e ace COCe,lJ,HMe MOJIeKyJIhl

H casra npMT.fII'UBaeTC.fl HMH.

KOI',D,a Mhl paapsraaex lIHTh, JIOMaeM rra mcy HJIM OTpbIBaeM tcycoxex

6 y M arM, TO npeonone a a e sr CMJIhl n p MT.fI:me H H .fI M )l<,lJ,y M OJIe KyJIa M M .

3 a MeTMTh npMT.fI)KeHUe M e:m,lJ,y ,lJ,B yM.fI M OJIe K yJIa M M COBepIlIeHHO He

B03MO)KHO. KOI',lJ,a xce npMT.fIrMBaIOTC.fI MHOI'Me M HJlJI li H hl TaK liX "iaCTMIJ;,

B3aMM H o e n pHT .fI)Ke H H e CT 8 HOBMTC.fI 3Hat.IHTeJl bHhIM. II03ToMY Tp ,lJ,HO

p a aopa a r s p y x a rs n n e p e a x y nJlM CT aJI hHYIO n pOBOJl OK y .

IIpMTH:me l IHe M e:m,D,y MOJIeKyJlaMH B paaasrx aeuiecra ax HeO,lJ,HHaKO

BO . 8TH M 0 6 'h.fl CH .fIe TCH p a an a x a a a rr pO'IHOCTb T eJl. Hanpnrsep, c r ans a a a

n p OB O 01< n p o -me e Me,lJ,HO H:. 3TO 3H 8'IHT, 'ITO 'Ia CTMI.J;hl TaTIH npMTH I'M

B8 10 TC H cum.ae e n p y r K npyry, 'IeM 'I8CTMIJ;hI M e,D,M .

IIpMT H:me H u e I )K)J,y MOJl e K YJl a M CTaHOBllTCH 38MeTH h lM TOJl b K O TOI'

na, KOr ,lJ,R OH l1 HaxO,lJ,HTCH Ol.I e H h 6 JI H 3K O n pyr K ,lJ,p y ry . H a p a CCTOH H H M ,

npeasrrnaiomers paaraepsr RMliX MOJIe K y Jl , n p IIT H:m HMe OCJIa 6 eBa eT . ,D;Be

KanJIH BO,lJ,hl CJIHBaJOTCH B O.D.H y , e CJIM OHH con p MK a CaIOTC.fI. ,D;BR CB H H Il, O

Bb l X Il,IIJIMH ,lJ,P U c uerrna iorca BMeCTe, e CJIU HX BnJlOTH YIO npM:maTb npy r K

,lJ,py r y pOBHhI M If, TOJlbKO "iTO cp 3RHHhIMll nOB PXHOCT.fIM M . IIpH 3TOM

CIl,elUIeHH e M o :meT 6bITh HaCTOJl b KO np0 4Hh1M, "iTO Il, H:JIHH ,lJ,P hI He ynaerca

o r o p s a -n, zrp y r OT ,lJ,pyra ,D,U)Ke npa 6oJIb IlIOH: aarpya x e (pMC. 26).
O,lJ,HaKO OCK OJl K U CTeK JIa aerrsaa CpaCTl'ITb, zraace nJlOTHO npM)KHM~UI

MX. Ha-aa HepOBHOCTeH: He YAaeTC.fI ax C6JIH3MTb aa TO paCCTO.flHHe, na

KOTOpOM l.IaCTHIJ;bI MoryT npHT.fIHYThC.fI zrpyr K zrpyr-y. Ho eCJlH paaraar-
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"UfTh CTeKJlO n yrera uarpena, TO paan a u rn.re

"traCTll M Om IIO C6 Jl H3U Th Ii CTeKJlO B 3'J'OM cn y
xae crralIB8 e T CJL

8'1'0 3Ha"lIU T, "lITO 1.£8CT liIJ;hI CTeKJl8 OK 8 3 8 

JIllCh aa TaI<.OM paccroaaan, xorzra .n;ei'l c TByCT

nprrraacea a e M m~y HllMFI.

COe.n;UB eH Ue I<.yCK OB M eTaiiJla npn csapxe
HJIH n afnce , a T a I<.m e KJle U B81U le OCHOB8HO na
np u'raxcemnr MOJl eKy n ztpyr K .n;p y r y .

C JIe .n;OBaT eJIbBO, M em .n;y M oneK y n flM H (aTO

M8M H ) cymecr uyer B3a~MHoe npm-a xcena , K O

To p o e 3aMeTHO T OJIb I<.O aa paCCTO.HHIi H X , P8B H H 

MbIX C paamep M H caMU X MOn e I<.y n ( IlTOM OB).

IIorrhITae MCH BhIHCHHTh, rronesry M em.n;y MO

JIeI<.ynaMU UMeIOTC.H nposaexcyrxa. E CJlU M OJIe 

xyn st n p llTHrUBaJOT C.H ztpyr K .n;pyry, TO OHH

.n;o m K Hh l KaI<. 6bI Cm f ITHYTb C.H. roro He nponcxo

.n;llT , rr OTOMY "lITO M e m,o;y M OJle K y JI8MH ( a T OM a 

MH) n TO iKe n p eraa cymecrayer 0'I,.aJIKI1B3HHe.
H a paccmosucusix, cpaB HU .M b /,X c pas
scepa.mu. c a MUX scone iqp: ( amOMOB), .W

seem. n ee nposte.nstem cst npumscsceuue, a
npu oa.abH eUUle.1\t. C6 JLU :HCenU U - om-

p c . 6 m a sucu oa n ue.
Mnorne a a fim o n aesr s r e JrBJIeHH.H nozrraepac

.n;alOT c y ur CTBOBaHHe OT T aJIK H Ba B IU I Mem.n;y MOJICI<y n flM H .

Tare, aarr p n sr ep, c xca -r e r en o p a c rrp n srn a T CH . 8 '1'0 nponcxona-r n a -aa

'1'01"0, 1.£'1'0 rrpu c acarrr a M OJIeKyJIhI OKa3bIBaIOT CJI a a T8K OM paCCT OJl H H U

zrpyr 0'1' npyra , xcrzta n a x a a a e r npOSlB Jl Jl T b CH OT'!'8JIKUB 8 u ue.

Hexor ops re Jl BJl e HH .H, rrpOUCXO~51m;Iie B n p a p o n e , M o m HO 0 6 'bJl CH H T h

npIiTJImeHUeM M OJIeKyn zrpy r K APYPY, n arrpnraep csta -cuaan ue r a e p n oro

Te JIa m u.n;KOCThlO.

K rrpyacn a e nonaemn a aror aa HUTKe CTe K Jl SlH H YIO llJIaCTIiHKY 'I' K ,

"lITo6bl ee BUmH.H nOBe p X HO CTb 6hIJIa pacrronoxceaa ropn30HTaJIbHO

( p H C. 27 . S TY nJIaCTIIHKY llO.n;HOCJIT K cocyzty BOAOii 'I' K, "lIT06hI OHa

nerna n a rrOBepXHOCTb BOAh I ( p u c . 27 , a). l1 p n orpsraannn llJl llCT U HTU l 0'1'

DO.n;bI npyacnaa 3aMeTHO paCTJIHeTC.H (pu c. 27, 6) . 8 '1'0 .n;OKa3hIBaeT cy

m;eCTBOBaHHe nprrrnacemra MemAY MoneKynaMH. flo paCT.RmeHlIIO rr p y 

mUH hI MomHO Cy.n;U Tb 0 TOM , nac rco n s x o OHO BeJIUKO. OTOpBllB llJI8CTHH

x y , MomHO ynH.n;eT h , "lITO n a Heu OCT a eT C.H T OHKliU CJl ii BO.n;hI, T . e . n rr a c-
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Tcuusa 1. II

)

p~, 27

B

TUH a CM O"4:eH a BOA OH: ( pRC. 27, 8 ) . 3Ha~mT, npa OTphIBa H R I1 TIJI 8 CT U H b I

M b l n p e OAOJI e B aJIU rrpa r a acena e MemAY M OJIeKyJIaMU BO A b L Pa3pbIB npo
M30Ille JI H TaM , rne COTIp U K a Ca lOT c H M OJI KyJIhI BOAh l C xacruuasn; CT e K

JIa , a T a M , rne M OJICKyJIhI BOAh l conpaxacarorca ztpyr C APyrOM .

B OA 8 CM8' U iBaeT He T OJI h K O CTeKJIO , HO U 1< my, nep BO M zrpyr-a e Be

mecr aa .
Bo M H o r nx CJIyqaHX BOA a MomeT 11 H e CMaQU B 8 T b l' JI a . Hanpnsrep,

eCJIH oay TU'I'h B BO Y KycOQe K B OCK a I1JI H n paqnma, a 38TeM BhIHyTh , TO

OH oicaacer ca CYXHM . Beers XOpOIlIO R 3 Be CT H O , 'IT O BOAa He CMaq:UBaeT M

»cnpusre nOBepXHOCT H TeJI.

B c e npa aenena s re rrpllMepbl MomHO JI e r K O 0 6 1>H CH U T b.

ECJIU JK H,ZJ.IWCT h CM8qlmae'l' TBep)l;oe TeJIO, T O aTO 3Hatll1T, "4:1'0 M OJIeKyJIbI

mU)l;IWCTU n p UTHrHBaIOTCH )l;pyr K APyry cnatiee, tleM K MOJIeKyJIaM TeJlll .

Korna Ha6JIIO)l;aeTCH HCCMaqHBaeMOCTh, TO aTO oaaasaer. 'ITO MOJIe

tcy.m.r mll)l;KOCTH n p HTHrIlBalOTCH cnnsuee zrpyr K npyry. 'tI e M K M OJIel<y

RaM r-sepnor o rena.
B 6hlTY Mbl sracro CTaJIKHBaeMCH C HBJIeHUHMll M8'tIllBaHllH U HeCM 

QllBaHIlH.

TaK, aanpnsrep, 6 JIarOAapSi HBJIeHHIO CMa'tIUB8HHH Mbl MomeM TIU 

C8 T b , asrrnpa-n, M OK p b l npeztreersr II T. A.

? SonpOCbl

1. K3K B33l-1MOAej;1CTByKJT Me)l(Ay c06o~ MOneKYnbl? 2 . KOfA3 33Memee
npoasnaerca OnanKl-1S3Hl-1e, 3 KOfA3 np L1Tfl)f(eHl-1e Me)l(Ay MoneKYnaMl-1? 3. Kaxoe
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l'A OtJO I.

saneane, Ha6mo Aae MOe B npvoone , CHOBa HO Ha npVlTs:I)f(eHVIVI MOJle KyJl r aepa oro
r ena VI )f(VlAKOCTVI? 4. Kaxne n p VlMep bl CMal.lVlBaHVls:I VI HecMal.lVlBaHVls:I r aepnsrx ren

)f(Ii1AKOCTblO MO)f(HO npuae cra?

, np

1. M O'H I Te ztaa JIliCTOl.lK 8 6 y Maru: O.rVlH - BO,n;OH, ·.n;py r o H: - pacra

TeJIh HhlM M ac OM . C JIl.m HyTcR JIll OHH? OTBeT ofiocn y fire .

2. Y Bo.n;onJIaBaIDIJJ;HX nTHIJ; nepsa VI nyx OCTaIDTC.fI CyXUMH. Ka xoe
.fIBJIeH U e a.n; Ch Ha6JIlOAaeTcSi?

11. A coc "R e e CT

B npapozte BeUJ;e CTBa BCTpel.laIOTCR B Tpex COCTORHURX: B meepoom,
JlCUOICOJH U za3006pa31-LOM.. Hanparsep, sozta MomeT uaxozra-n.ca B raep

.n;OM (nen ) , B mu.n;KOM ( n o n a) H ra30 0 6 pa3Ho M (BO.n;.fIHOH nap) COCTORHH.fIX.

B XOpOIllO 3HaKOMOM BaM rpazrycaaxe pryrt, - 3TO mHAKOCTh. Han no

BepXHOCTbID pTyTH naxonarca ee n apsr, a npa TeMnepaType -39 °C pTyTh

npespauraerca B TBep,n;o e TeJIO.

B p a 3JIU tIH bI X COCTO.fIHHSiX BeUJ;eCTBa 06JICl,AaIDT pa3HbIMl1 CBOHCTBaMl1.

BOJIhIllUHCTBO oKpym8IOUJ;HX Ha c TeJI COCTORT 113 r n ep n srx BeUJ;eCTB . 3TO

.n;oM a, Mal l u lHhI , H HcTp y M eHThl Ii ztp . <t>Op M y TB ep.n;oro TeJIa MomHO H3Me

HHTh, HO .n;JISi aroro aeofixozmzro npHJIOmHTh YCHJIHe. Hanpa ep, l.lTo6hI

cor a yn, rnoam-, n y xca o npHJIOmHTh .n;OBOJIh H O 6 0 JIhIllOe YCl1JIHe.

B 06hl tIH hI X YCJIOBU.fIX Tp y .n;HO m a T h HJIH pacraay'rs TBep .n;o e TeJIO.

,I:(JlSI npan a ana TBep .n;hIM TeJIa M Hy )f(HOH ¢OP Mhl U 0 6 'b e M8 n a 3aBO

nax u epa.6 p MK a.X HX o fip afia r ra aaior a a cneu n ansrn.rx CTaH K a x : TOK a p 

HhIX , CT p Or aJIh HhIX , IllJI H (llO BaJIh HhlX .

T aep oe TeJIO HMeeT COOCTB e H U yJO 4lopMY H OO'beM.

B OTJIll' llI · OT T Be p.n;hI X TeJI )I (II.n;KOCTH JIe r K O M eHRIDT CBOID ¢ OP M Y.

Ona n p nnaw a ror cPOPMY coc y zra , B KOT OpOM H a x o .n;SlTCSI.

Han pa si p , MOJI OIW , HanOJlHSlIOUJ; e 6YThIJIKY, HMe T rpop sr y 6 YTbIJI

KH. H aJIHTOe me B CTa KaH, OHO npana sr aer ¢OPMY CTaKaHa (pHC. 28). Ho,
113 Me H.fISi cP0P M Y , mH.n;K OCTb coxpaaaer cBoH 06'b e M.

B 0 6 bItIHhIX YCJIOB1ISIX TOJIh K O MaJIeHbK H e xan ensrca mll.n;KOCTU

llMeIOT CBOIO epOpMy - cPOpMy map a . 3'1'0, narrpuxep, xannn .n;o m .n;SI HJIli

K a n JIH , aa xor opute pa36 11Ba eTcR CTp y H m ll.n;K OCTli .

Ha CBoHcTBe mll.n;KOCTli JIerKO 113MeHSITh CBOID q)OpMy OCHOBaHO aaro

TOBJIeHlle npensreroa 113 paCIlJlaSJIeHHOrO CTeKJIa (puc. 29).

26



P11c .28

\

Puc. 30

JKIIJJ;KOCTII JIe r K O MeH1110T CHOIO QlOpMy, HO cox p aumor oi"h.eM.

B03,n: . x , K OT Op hIM MbI ,n:bIlIH I M , R BJIReT 11 r a ao 6 p a 3HbIM Be~eCTBOM,

liJIII r a aosi . fIo CK OJIb K y 6 0 JIblUHHCTBO raaon 6 eClI,BeT HbI II npoapa-nrsr, TO

Oli n HeB IIJ~Il MhI.

Ilpa y 'r T BHe n oazry x a M o m H O n oqyBc T BOBRTb , CT OH y orxpsrro r o OK 

au ,n:B IImy~erocR noeana . Ero H a JIH'IHe B o xpy aca rorne re npOCT p a H CT Be

Mom HO OlU;YT IIT b , eCJI U B KOMH a T e B0 3 HUK H eT CKB03HHK, 8 1' 8 K m e noxa 

38 T b c n OM OI U;b lO n p OCTbI X o n bI TOB .

ECJIlI CT8Ka u n e p e a e p a y m, ane p x A HOM H n o n srra 'r t, .R o nYCTIITb er

B sony, T O BOA 8 B T 8 .K8 H He BoiiAeT , n OCKOJI bKY OH 8 nOJI U eH aoanyxox .

T n eps o n YCTIIM B BOAY BOp OHKy , KOTo p a R coeznra H 8 p eaHHO BbIM nr.nau 

roxr CO CTeK JIR IlH OfI Tpy 6 0 q !W H ( p UC. 30). B 0 3AYX 11.3 aopomca H 8 t m e T Bbl 

XO,n:UTb qep e a 3T y Tpy60 tlKy .

3 T H H M HorH e npyrn e npu rae p s t II onurn-r rrozrr a ep sena ro'r , 'IT O B oxpy

malO~eM n poc r p a n c r a e H M eeTC.R B0 3A YX .

I'a asi B OTJIH QH e 01' m n ,n:KOCT H JI rKO I13 M e HHlO T CBOn 0 6 'beM. Korna
MbI emnM fi e M T e H H H c H bI H MHtIHK. TO T e M c a hIM M e B H M 0 6 'b e M B azryxa ,

n arro rramom er-o MH'!. f a a . n OM e m; eHHbrir B 3 8 KPbIT h d i COCYA , 3RHUMaeT

sees ero lI, eJIlIKOM. H e JIb3 11 r a a o ra aanOJIHHT b n o n oanny 6YTbIJIK11. 1'81<.

K 8 K 31'0 Mom BO cnerr T b m H A KOCT b lO.

I'aasr He IfM e lOT COOCTBeHHOH q,OP M b l II IlOCT O.RHHOr O o6'be a. D R H

npnunraaror lI>Op M y 'eocyna H nOJIHOCTblO a a n OJIH .RlOT IIpeJJ;ocTaH H 

IIbIii If I o6'be I .

? Sonp OCbl

1 . Kaxue Tpl.1 COCTOSlH~lfl se uiec raa DaM l.13BeCTHbl? 2 . nepe'll.1Cnl.1Te cBoC1·

CTBa r sep n u x Ten . 3. Ha30SL-lTe cBoC1cTBa )l( l.1AKOcTe~ . • KaKL-lM l.1 cBoC1cTSaMl.1

conanaror raau?
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FAaaG I.

12 . asn H oet-l ~~ T PA TeJl ,

KOCTeM r 308

B npeA bIA YII-\e M n a p a rpa rpe BbI U3y '-l ]m CBOI I 'TBa TBepAblx '1' JI , m H A 

K OCTe R II ra30B.

0 6 'bRCHH Tb CBo H CT Ba Bew;eCTB MmKRo, eCJIM 3H8Th HX MOJIeKyJIRp HOe

crpoenae.
O )J;HO n TO me Be W;eCT BO M o m eT HaX OA U T b CR B p a3 JI H '-IH bIX COCTOR 

H MR X.

T a K , narrpner p , BOAa , aassepaaa, CT8H BUTCR T Be p A bIM TeJIOM (JIeA) ,

a npn KlmeHIUI 06pa~8eTCR B r a a o o fi p a a a o e cocroaaae ( n a p) . 8 1'0 rpa c o 

CTOR HUR oaaor o M 1'01'0 me s euiec r aa ( BOA bI ) , T. e. mUAK o e , TBepAoe M r a 

30 0 6 p a 3 Hoe . A eCJIM see TpM COCTORHlIR BOA bI - 31'0 OCTOR fnf R o nuo ro M

1'01'0 me aernecrna, 3H a '-IU T , M MOJIeKyJIbl ero He OTJIM'-Ia IOTCR AP I' 0 '1' A P Y 

r a t O TCIOA a M omHO CA eJIa Tb BbIBOA, '-ITO paa l-l '-II-IbIe BOHCTB8 Bem;eCT B8

BO s ee: CO TO RH l-lSIX rr p e ,ZJ;e JIR I-OT CR TeM, '-I T O 1'0 M OJIe K y JIbI pacnononce 

H bI U Ha'-Ie H ,ZJ;BHiKyTCR no-pa3HOMY .

ECJIII raa CiKUM a e1'CR II 06'beM ero yMeHbmaeTCR, JIeAOBa T eJI b HO ,

6 easa x paccmostn u e .M.e:Jl('f)y flWAeK Y A a flt u nast n o z o (JOA b we pa.s
"'W p 0 6 ca.MUX flWJU'ICyJI . IIOCKO JIbKY B cpezraera pac TORliIIR MemA Y

MOJIeKYJIaMH B A eCRTKll pas 60JIbllle p a a srepa MOJIe K y JI, TO Olin c JIa60

npWrJIrUB8I-OTCR AP y r R ztpyr-y.

MOJICKYJIbI raaa, zra u r a n c s B O BCCX uanpauaenuax, nO'lTII H e npn 

TRrHBaI-OTCR npyr K A P Yry It aanOJIHHI-OT sees COCYA. I'aasi H e IIMelOT

c o 6 CTB e H B OH QJOPMbl II nocroannoro 06'bCMa.

M OJIe K YJIbl >KllAKOCTH p aCnOJIOiKeH bI 6 JIlI3l<O n p y r K zrpyry . P a CCTOR 

HHR MemAY Ka)K.D;bIMll AByM.lI MOJleRyJI8..M 1I MeH bme paasrepoa MOJIeKyn ,

noarosr y npa-ra aceua e MeiKAY HUMH CTaUOBHTCR 3 Ha'-H I Te.rlhHhIM .

MOJIeKYJIbI iKlmKOCTIl He paCXOJl,RT ClI na 60JIbIDlfe paccrorrmm,

II iKH,llKOCTb B 06bf1.IHbI • YCJlOBIIHX c oxp a naer cRolr 0 61Je I , 110 n e co
x p a n ner ¢lOPMY.

[lOCK OJIb R Y nptrraacemre MeiKAY WJIel,yJI8MH )fOIAI<OCTfI He Tal< Be

}JURO, TO oan MOryT CK81.JK8Mll Men.lITb csoe nOJIOiKeHl1 . )l(IIAKO'Tb He

coxpaaaer CBOIO ClJOpMy H IIplIHHMaeT rpopety cocyzra. OH II meuusu», IIX

nerxo nep nHTb 113 ozraoro COCYAa B APyroH .

:iH:H,nJW CT Tpy.n:HO C)KHMaeTCR, TaR RaR npn 3TOM MOJIeKyJIbl c6JI H

malOTCR na paCCTORHHe, xoraa 3aMeTHO npO.lIBJI.lI TC.lI OTTflJIKlIBmme.
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r.W 8 <J f . n..

B 1'BepAhlX 1'en3X n pu'rnacenne l\1e:iKAY MoneKyn3MJI (31'OM3MII) me
6 sm e, 'I l\l . Y jK xoc'reii. n031'OMY B OObl 'lHhl yc nonaax 1'BepAhle
1'en 3 COXP3UHlO1' CBOro €lJopMY If OO'beM.

B TBepAbl x ren ax MOJIeKy hI (aTOMhl ) p acn cn oxcen sr B orrpeneneanosr
nopa znce. 31'0 JIe~ , COJIb, MeTaJIJIbI 11 ztp . Taxa e TeJIa B83hIB8lOTC.H K p U C

maJl Jla .JILU.

MOJIeKyJIhl IfJlll aTO.Ibl 1'Bep~blX Ten KOneOJIIOTC.H OKOJIO onpenenen
Hoii TOtrKH 11 He Mory'!' ~aJIeKO nepeMeCTH1'bC.H 01' Bee. 'I' sepnoe Te 0 no
3TOMy cox paa aer He TOJIhKO OO'beM , HO n (llopMy .

P te. 3 1

P aen onoxcea ne MOJIeKyJI nonsi B r pex pa3HhIX COCTOSlHllJIX nOK8a8HO
u a pn cynxe 31: r aaootipaaa osr - BO~JIHOii nap (pu c . 3 1, a) , mn~KOM 
sozra (pRC. 31, 6) n 1'Bep~oM· - rren (puc . 3 1, 6) .

...,
• onpo b l

1. kaxoao pac nonoxe-u-e MOJleKyn rasa? 2. YeM 06bS1cHS1eTcS1 cnoco6 
HOCTb )t(Io1AKocTe~ coxpaunr s CBOC; 06beM? 3. KaK pacnonoxeuu 4aCTIo1 lJ,bl
8 rsepnux rena ?

.aaH 3

HBJIeiiTe B DJI8CTMflCCOBYlO 0YThl JIOtIKY sonsr R aaxpofrre KPbIIIlKOH.
Tlorrsrr afrr e h cma1'h B HeH BOAY. 3 8TeM asmeiire BOAY. CHOBa aaxporrre
OYTbIJIOlIlCY. 'I' en eps nonpofi yiire cxcar » B03AYX. 0 6'bSlCHHTe peavnsr a-n.r
onsrra ,
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, 1. . X H "tee B

ECJU1 B,n;aJIII aa ,n;opore BI1,n;eH aBTOM06l1JIh, TO onpenemrn., ,n;BHmeTCR

OH UJIH HeT, rpynao, ,1l;JIR roro q T o6hI yaaars , ,n;BHm eT CR a BT OM0611JIh HJIl1

HeT, npOCJIe,n;HM, KaK MeHReTCR ero nOJIOmeHHe OTHOCl1TeJIhHO zrpyr-ax

T e JI . Hanpmaep, nOJIOTHa ,n;0P 0I'H, A OM OB , zrepeases. E CJIl1 n OJIOmeHHe as

TOM06HJIR MeHReTCR OTHOCHTeJIbHO 3TUX TeJI, TO rOBopRT, qTO OH ABH

meTCR om.nocurne.nuno 3THX TeJI.

IIo,n;06HbIM 06pa30M MbI orrpeztenaera, ,n;BHmeTCR UJIH HeT noean,

CaMOJIeT, qeJIOBeK U AP.

I1TaK, 'lT o6bI CY,lJ;HTb 0 ~HjKeHHH TeJIa, a a n o y a a a 'rs , M e U H e T CH JIH

nOJIOjKeHHe aroro TeJIa cpena OKpYjKa}Q~HXero TeJI.

E CJIH IIOJIOmeHUe aBTOM06HJIR MeHReTCR omHOCU m e Jl b H O ,n;OMOB UJIU

ztep a s e s , TO rOBo p R T , q T O OH ,n;BHme T CH omHOCUmeJlb H O 3TUX TeJI . E CJIlI

me nOJIOmeH Ue ,n;BlImy~eroCH aBT OM 0 6 HJI H H e MeHH eT CH omuocu rnen »
no, aanparaep, ABl1my~eroCH n oeaa a, TO om.nocu rn.enuno iJp y z iJpy za
OHl1 H e ,n;B l1mYTCH , a H fiX O,D;H TCH B c o c m OR H U U nOKOR .

H MeueUHe C Te'leHHeM Bpe M eHH nOJIOjKeUHH T e JI a OTHOCHTeJIbHO

npyrux TeJI H a 3bIBa eT CH M e X a H H q e CKHM ,lJ;B H jKe l llfe M .

CI1JJ;R B noeazre, MbI ,n;Bl1meMCH OT H OCHTeJIhHO nOJIOTHa m eJIe3H OH zro

p e r-a , H O OT H OCHTeJIhH aaroua H fiXO,D;lIMCR B noxoe, II0 3T OM Y, roa o p a

o ,D;BHmeH U U T e JIa , 06H3a T e JIb H O YKfi3 b IBUIOT , OT H OCH TeJI bHO K a K H X T eJI

rrpOHCX O,D;HT a T O ,D;BHme H u e .

HaH60JIe e xacro MhI 6Y,D;eM p a c c sr a r p a a a 'n- JJ;BHmeHHe TeJI OTHOCH

TeJIhHO 3 e MJIH. IIpH 3TOM HaJJ;O nOMHHTb, qTO H caraa 3eMJISI apamaerca
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KBK soscpyr CBOeM: ocn , TBR If soxpyr COJIHU,B.

COJIHu,e, B CBOIO o-repezn., ABlfJKeTCR OTHOClf

TeJIbHO MHOrOl..{lfCJIeHHbIX 3Be3,D;.

,I(BUJKeHlfe OT H OCUTeJIbHO 3 e M JIU l..{eJIO

BeKB, RBT OMOOU JIR , C3 MOJIe T B (pac, 32), 1< 

JIe6a HlfR M8HT H llK 8 , TetIeHlfe BO,D;bI, nepe xe-

PI-, . 32 nrenae B03A y x a (ne rep) - s e e 31'0 npnsrepsr

MeX fiH UtIeC o r A BlfJKe H lfR . Ilepesrerneaae
OTA eJlbHOi i M OJICK JIbl, A cl}K C OTA rn.noro a T OM a T810iCe RBJI Re TCH Mex, ·

HU'IeCKHM ABlf~<eHlf M .

H3Me HJIR CllO n OJIOJK eH H e B npocrpancru e , n e p e x AR 113 o znto r o

M eC'r a B A P. r e , TeJIO A BJ1JKeTCJI no «etco m opoii m ll-l1llf . KOTOp Y10 naa sr

Da l OT Tpae KT o p lleii A Bu m eHlI R TeJIa. Tpaexr opas MO ;>K T ObITb BlJ)~ lfMOfi: ,

R , K , narrp nsiep, CDeTR lIJ,lfM:CR CJIe A M eTeopa B H OtIHOM He6e (puc. 33).
Tpaexr opna ABU~<eHun MOJIel<YJI hl r aaa - .nos ia n ast JIIUlHR (pac, 34).

,UJI lfH noli -rpae rcr o p a n - CyM a A JIllH DC X OTp e 3K OB. TpaeKTopIU I A BU 

)Ke HI Ul JI hIJK HIIKfl , n p ta r u ro rne r-o C 1'pn M n JI l1H8, - «pueasi JI H HlfJI

(pac. 35). Ee ,ltJIH H 8 H3M e p HeTCJI 01' TOl..{K li o r p ars a 0 .0.0 1'OQK lt npH3e MJIe 

HlfR ..4., fl O H n o rr paeroii , a CJIeA YJI n e e u 3 r' I16 a M .

)J,JI lt.ua TpaCKTOp Jl lf, no icor opo ii jJ;BlOtCeT CfI T e n o B r e-renue HeIW TO

poro n posseacyrua a pe leHH,.Ha 3b1BaCTCH n yTCM.

T a K, A JIJ1H a T p a xropnn OA - <lTO ny-n., n p o iin HHhl i i JI br~mUKOM 38

Bp e M R c n ycxa e r o p s r ( csr. puc , 35).
IIY T b 0 603H a QalOT fiYK BoH s.

IIYT h - 31'0 clllf3u"4ecK8R BeJUI"lIlfHR , KOTOpylO M o m H O U3Me p 1l Th .

q a c 1'o 31' c n e .na'rs n errp o c r o , aan p n sr ep B CJI~Iae A BII iK-e H H JI M OJI x y .ns i.

P 1( . 33 P ile )4

3 1

PI1l 5



Ocaoaaoa e,lJ;l1Hl1JJ;e ii nyra B Meacnyaapoznroa CU CT e M ( C I1) SlBJUIeT

CSl mem p (M). I1crro Jlh3YlOTCSl 11 zipy r-a e e ,lJ;l'IH l1 II,hI .n;JI l1HhI : ~r. UJlJLUAt mp
(MM), can rnu.memp (csr), aeu,U At e m p (AM) n ICUJlO.Ar. mp (KM).

1 MM = 0 ,001 M; 1 ,lJ;M = 0 ,1 M;

1 CM = 0,01 M ; 1 KM = 10 00 M •

.,
• npo

1. YTO Ha3blsaeTC~ Mex a HWieCKV1M A BV1 )1(eH \I1 e M? 2. n O'-le My YKa3blsalOT, OT

HOCHTenbHO KaKI-1X Ten 'ASH)I(eTCH reno ? 3. YTO uasu eao r nYTe M, npo~AeHH blM

r en ora? 4 . Kaxoaa eAV1HV1u,a nYT\I1 B CV1?

1. IIp u Be,lJ;HTe n pnsre pst ren , ,lJ;BHJKy III,IIX Sl OT H OCllTeJIhHO 3eMJIII ;

Herr O,lJ;B llJKHhIX OTHOCllTeJIhHO 3 e M JIIi .

2. IIo lJeM BO Bp e M H CHeJKHOII MeTeJIIi TPYA H O yKa38Th , ABFlJK TCR

noesn Ii II HeT?

3 . K8KYlO rpaexropmo OCT8BJIHeT B nefie pe8KTHBHbli'r CaMO

JIeT?

113MepbTe cpeAHlO1O )J,JIUHy caoero mara. IIOJlb3YHCb ::n oll M ep oft, orrpe
,lJ;eJIlITe nyrs, KOTOpblH BW rrpoxonnre OT cnoero ,lJ;OM8 ,lJ;0 6JIIiJKaHllIeft OCTfl 

HOBKH aarofiyca.

1 1. P OME!OIfioe Mi@OaBHOMe~PtlIOellBW*:eH.4e

Pac M OTpllM ,lJ;BllJKeH l te a.BTOM06uJIR . Hanpursep, JI ll BTO M 0 6u.J1 1>

au 1<aJKAY10 QCTBep Tl, -raca (1 5 M nn) np oxoznrr 20 KM . 38 1-::8>K,lJ;hlC

rt onxac a (30 MliH) -·10 KM , a a K8JK,lJ;bn1 x a c (60 M BH ) - 80 HM If T . ,lJ; . , TO

rOBopHT. 'ITO o u .n;BllJKeT CH paBHO repao .

ECJlIt TeJlO as JlI06b1e paamae npo , , yon... ape t un OpOXO)l;lI pan

usre rryrn, TO ero )l;BUmeUUe na3blB810T paUOOMepJIblM .
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I'x oea II.

' f

P RB HOM epHo e ABIDKeH U e BCTpe"4a eT CH

oxens p eA H:O. IlOtITU paBUOMepHO ABU :>Ke T 

CH 3eMJIH soxpyr COJIHlJ,a, npOXOAH npa
6JIU3I ITe JIb H O panasre ny-ra aa OA U H a K OBo e

Bp e M H, - aa K a m A bIll: rOA OHa A eJIaeT POB

UO OAUH 060pOT .

Tlparcr rraecx a H U K o r A a BOAUTem o as
T OM06 U JIH He YAa e TCH nOAAep :>KUBa T b pan
H OM ep H OCT b ABHmeHUH - n o p a 3H b i M

npUtI llHRM npllX OA H T CH TO yCKOpHTb, TO

3 a M eA JIH T b e3AY. ,l];BH:>Ke H U e CT peJlOK ' IR

COB ( M llHYTH OH II tIaCOBOH) TOJIbKO rcaxcer
CH p a BH OM ep H bI M , B q e M JIer KO y6eA HTbCH ,

Ha6mOARH 38 ABnmeHueM ceK yHAHoii

CTpeJIKll . OHa TO A Bn m eT CH , T O OCTaH B -

JI liBaeTCH . T Ol-IRO TaR me ABlljKYTCH U A B cram.asre CT p eJIIm:, TOJl b K O

MeA JIeHHO, H rr03ToMY ax PblB K OB He HH A H O. MOJIeKYJlbI r 830 B , ynap aacs
zrpyr' 0 ztpyra , H K 8 K o e - T O MrnOBelIue OCTanaBJHIB8 10TC51, 3aTeM CROBa

pa3rORSlJOTCSl. Ilp n CJIeAYJOIIJ,UX CTOJlKHOBe HIUlx, yxce C ApyrUMU one
KyJIaMll , OHll CHOBa 3 a M eA JISllOT csoe A BlimeHue B npocr pancrs e.

B 31'0 rrp asrepsr nepaenostepuoeo ABHm H U H . T a K ABHmeT H no

e 3A, OTXOASl 0 1' CTaH IJ,H U , n p OX O,lJ,H 38 OQUnaK06bl e npowexcy'rrcn
apesrem r ace (JOJl b lU U e U 60JlbUL U e flyrrU . ,ITblmHliK nJm . HbK06emelJ,

npoxozia r a a copeaa oaan n a x paenme IIYTli aa pa3 JlU IlHOe BpeMH . TaK

A Bn ' K y T c Sl B3JIeT IOII~llH CHM OJI e T , OTKpblBBeMllR zrseps , na.n;8IOIIJ,BH CHe

:>KllH K 8 .

ECJIH TeJIO aa panasre npOMC*YTKH BpeMeHH II}lOX OA H T pa amae ny
1'11, T O e r o rrnn acemre Ha3bIBa l OT H e paBH OM e p H bIM •.

Hepaanoxrepa oe A Bn :>KeHJl e Mom H O H a 6 JllOA BTb aa onsrre. Ha pUCYH

xe 36 M306pameH~. TeJIem K a C x arrens m mea, 11:3 K OT OP OH xepe a OA HH aKO

BbI n p M e iKYTKU spe sr H M n anaror KaIIJIU . Ilpa A BumeH HIf TeJI JKKU nOA

Ae lICT Bu eM npUBH38H H o r o K Heii rpy aa MbI BRAUM, tITO P8CCTOH H H Sl Me:>KAY

CJIeAaMl1: 0 1' x an JIb HeOA H H aKOBbI . A 31'0 U 0 3U 8 ' meT , '-ITO 38 odun a scoe ece
npOMem YTKH Bp eM eH ll reneacxa n p OX OAHT pasn.ue nym u.

?• n c

1. axoe ABVl)KeHVl e uaauaaior pasHoMepHblM? 2. Kaxoe ,D,SVl)f(eHVl e Ha3bl
aaior HepasHoMepHblM? 3. npltlse,D,vfTe npltlMepbl HepaBHoMepHoro ,D,SVl)f(eHltlSl.
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15 . CKOpOCTb. EAIIIHIIIl-' I C OpOCTM

Msr ~aCTO ronopara, ~TO ozma TeJIa ,n;BllmyTcSl 6hICTpee, zrpyr-ae Me,n;

JIeHHee. Hanparaep, no rnocce nraraer rypacr , M~llTCSl aBTOM06llJIh,

B soazryxe JIeTllT CaMOJIeT. ,Z:(onycTllM, ~TO see ona ,n;BllmyTcSI pasnosrep

HO, TeM He MeHee ,n;BllmeHlle 3TllX TeJI 6y,n;eT OTJIll~laTbCSI.

ABTOM06llJIh ,n;BllmeTCSI 6blCTpee nenrexona, a CaMOJIeT 6bICTpee aBTO

M06llJISI. B <pll3llKe BeJIll~llHOH, xaparcrepnayromefi 6hicTpOTy ,n;BllmeHllSl

TeJI, SlBJISleTCSI CKOpOCTL.

Tlpermonoacare , . ~TO TypllCT aa 1 l:I npoxoznrr 5 KM, aBTOM06llJIh

90 KM, a CaMOJIeT npo.neraer 850 KM. 'I'orna roaopa'r, qTO CKOpOCTh

TypllcTa 5 KM B xac, CKOpOCTh aBTOM06llJISl 90 KM B xac, a CKOpOCTh caxso

JIeTa 850 KM B qac.

Ctcopocmu npu paenoscepnosc deuxcenuii mena notcasuieaem,
KaKOU rupn» npOUJJLO meno e ei)uHUl.{y epesceuu.

TaKllM 06pa30M, llCnOJIh3YSl IIOHSlTlle CKOpOCTll, MhI MomeM rerreps

CKa3aTh, qTO rypacr, aBTOM06llJIh II CaMOJIeT ,n;BllmYTCSI C pa3JIlll:IHhIMll

CKOpOCTSlMll.

ITPll paBHOMepHOM ,n;BllJKeHllll CKOpOCTh TeJIa OCTaeTCSI nocmosin
HOU.

ECJIll senocanenacr npoeaxcaer B rexenae 5 C nyvs, paBHblH 25 M, TO

25 M M
ero CKOpOCTh 6y,n;eT panaa -5- = 5 - (5 MeTpOB B cercyaziy).

C C

Qmo6bt onpeoenum» ctcopocm» npu paenostepnosc i)eU:.HCeHUU,
nado num», npoui)eHnbLu menosc sa tcatcoii-mo npomescumosc
epemenu, paeiienurn» na srnom. npomeiscumotc epesceuu:

CKOpOCTb = rryTb •
BpeMSl

CKOPOCTh 0603HaqaIOT 6yKBOH v , rry'rs - 5, spesra - t.
4>OpMyJIH ,n;JISI aaxoaczrenaa CKOpOCTll 6y,n;eT llMeTb Bll,n;:

s
v = t'

CKOPOCTb TeJIa IIpH paBHOMepHOM ,lJ;BH:lKeHHH - 3TO BeJIHQHHa,

panaaa OTHOlUeHHIO IJYTH KO BpeMeHH, aa icoropoe 3TOT IJYTb rrpoirzten.
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rJUUJa I I. B::JaI1Mon.eAC1ll118 Ten

B MeJKAYHapOAHOH CMCTeMe (Cll) CKOpOCTh M3MepmOT 6 mempax

na celCyuiJy (~) .

8TO 3HatiMT, xro sa eduicuuu ClCOpOCmU npUUU.MaemC.R. ClCO
poem» malCOZO pa6H..O"ltepUOZO 06U:HCeUU.R., npu lCOmOpO.M sa
1 celCyuiJy meno npoxoiiurn ruim», paetoaii 1 mempu,

CKOPOCTb TeJIa MOJKHO M3MepHTh TaKJKe B tcu.nomempax 6 uac e~lJM);

tcu.nomempax 6celCyH-oy (K;); canmuscempax 6celCyH-iJy (C;).
Tlpu.mep: IToe3A, A B M r 8HCb paBHOMepHO, aa 2 ti IJpOXOAMT IJYTb, pas

HbIH 108 KM. BbltiMCJIMTe CKOpOCTb ABMJKeHHH IJOe3Aa.

Barranrera yCJIOBMe 3BAati11 M penrara ee.

AaHo:

s = 108 KM

t=2ti

Penreaae:
sv = -
t '

v - ? v = 108 ~ = 54 KM .
2 ti q

BhIpa3I1M CKOpOCTb noeaaa B eA11B11u;aX Cll, T. e. K11JIOMeTpbl nepene
AeM B MeTpbI, a xacsr B cexynzrsr:

54 KM = 54 000 ~ = 15 ~.
ti 3600 C C

OTBeT: v = 54 KM , 11JI11 15 ~ .
q c

TaK11M o6pa30M, 'IHCJIOBOe 3HalJeHHe CKOpOCTH 3aBHCHT OT BbI6paH

HOH e;:J;HHHIJ;bl.

CKOP OCTb, KpOM e tiMCJIOBOrO 3HatieHHH, 11MeeT 11 narrpaaneuae.

ECJI11 Tpe6yeTcH yaaars, rne 6YAeT HaxoA11TbCH xepea 2 ti CaMOJIeT,

BbIJIeTeBIII11H ~;3 BJIBAHBOCTOKa, TO Heo6xOAHMO 3HaTb He TOJIbKO aaane

H11e ero CKOp OCTM, HO H ee aanpaarreuae.

BeJIMti11HbI, xoropsre, KpOMe ti11CJIOBOrO 3HatieH11H (MOAyJI.H), 11MelOT

erne M aanpaanenne, Ha3bIBalOT BeKTopHbIMH.

CKOPOCTb - 3TO eetcmopnast tpu.suuectcasi 6e.nU'lUua.
Bee sercropasre BeJIUti11HbI 0603HatialOT COOTBeTCTBYIOIIJ,I1MI1 6YKBaMH

co CTpeJIOtiKoH. Hanpnxep , CKOpOCTb 0603HatiaeTCH 6yKBOH V co crpe

JIOtiKOH, a MOAYJIb CKOpOCTM TOll JKe 6yKBOH, HO 6e3 CTpeJIOtiKH V.
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Pl-1C. 37

H a pncynxa x CTpeJU<a nOKa3bIBaeT a a n p aan e u a e CK OpOCT U , T. e . u a 

npaanenne ,1l;BIUK eHl1a T e JI a ( p U C. 37).
H ercor opsre QJM3 1ItJe CK l1 e Be JI l1 tJl1 H hI H e U M e lOT H a npa BJI e H U JI . O H M

X a p aKT e p u 3 y IO TCR T OJI b K O tJJ1CJIOB bIM 3HatJe R U M . 8 T O rryr r., ape l JI , 06'b 

eM , ,1l;JIHH8 HAP . O R II a B JIJI l<)T CJI CKa Jl a pULIMJI .

E CJIH rrpu A B H JK e H H H T JI a ero CK Op OCT b H3MeHHe T CH OT ozraoro yxa
CT K U rryr a K npyrowy , T O raxoe ,1l;BHJKe H H e RBJIReT Ca nepaenosiep n u.sc.

,D;JIR x a p a K T e p " CT IIK I1 aepaaaosrepaoro ABlD K e HliJI TeJI a B BO,1l;JIT no

H HTu e cpena eii CKOpOCTH.

H anpn srep, noean OT MOCK B bl ,n;o Camcr-Fler epfiypr a H ,n;eT CO CK Op O

K M
CTblO 80 -. KaK Y IO KOpOCTb HMelOT B BI1,n;y ? Bezn, CKOpOCTb no azta H8

q

OCT a H OBKax paBH 8 H y JI IO , n OCJIe OCT 8HOBKH - YBeJIlItJI1 B8 e T CH , a nepezt
cJIe.AYJO~ell: OCT a H OB KOll: - yMe H b1Il8 e T CR .

B ,n;a H H OM cnyxae rroeazt ABIIJK e TCJI HepaBH OM e p H O, a 3H8 TI U T , CKO

K M
p OCT b , p a BHaa 80 - , - ::lTO cpenaa a CKOp OCT b ,D;B~DKeHH.H n o e3Aa.

q

OHa onpezrenaerca notJTI1 TaI< xce, KaK H CKOpOCTb npn paanowepnora
A B i D K e H I1 IT.

Cfmo6bt onpedenurn u Cp e01t l0 JO ctcopoc m u meJI.Q npu uepaeno
scepnosc OBU:JICeUU U, u ado nees n poii.o:eHHblH n yrr, p a sile.nurn » na
nce npesra deu sc en usc:

s
vcp = t'
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Cnenyer HanOMHHTb . "<ITO TOJIhK O npa p UBHOMepnOM zrsaacea mr OTHO

nre a a e ~ 3U m o 6oii npoxeacyrox Bp eM eHH 6 y,a; T no TOSIHHO.
t

IIpH He p a BHOM ep H OM ,a;BHmenI1H TeJIU c pezra a a CKOpOCTb xaparcr ep n 

ayer ,a;BHmeHHe TeJI aa sees n p OMemYT OK s p exeaa . OHa He rr o a HSIeT.

K a K ,a;BH r a JIOCb TeJIO B p a 3JIH "<IHh l e M OM eHTbI BpeMeHH 3TOr o npoxreacyrrca .
B Ta6mllI,e 1 rrpHBo,l\SITCSI c pezrane CKOp OCTH ,l\BlnK eHHSI a exoropsrx TeJI .

T'a tin u u u 1

Cpena ue CKOp OCTH JJ;Rm fWBH.1l HeKoTopLIX TeJI, CKOPOCTb 3BYKa,

pa,l(H OBOJl H H c n e r a , M/ c

0 ,00 14 C ll fdO JIC'I' U JI- 18 18 0

4epcnaxu

My.' a KO.I HIITUDR

0 ,05- 0 , 14 3BYK II oanyxe rrp n 0 C

5 TIpUI 8BTOMIITD

K lVI Il UJIlII KOB 8 (n pn
Il ht JTCT C JW CTBOJIS)

332

760

Fle ure xcn

I K Oll bKo o e lK eu.

1. 3

.nO 13

Jlyna aoxpyr 3cMJlJI

M OJICK YJIII BOA OP 0 ,A1l (n pn
o D )

100C

169 3

CTpayc

'I'e nn oaca '1'8 1 JI

ABTOM0 6 W1h . /l{ llryn ll o

? Bon1>OClW

20 M OJT e KYJl 8 DOlt0POA8 (n pu 1770
25 0 )

2 U CK YCC'l' HCIHi ht n cnyrrnnc 8000
3e r.1JJII

-----
Ao 28 3 el'M UI IIOKP'" I' COJT u na 30000

---
60 BeT JI P U,AIlOBWI 8 hI O IW Jl O

300000000
-----

1. 4TO noxaasraaer CKOpOCTb l ena npn paBHOMe p HOM ABI-1)KeH l-1 l1l ? 2. no

KaKoi-1 epo pMyJle onpanensnor CKOp OCTb rena , ecna Vl 3BeCTeH er o nyrb 1-1 BpeM51 .

3a KOTo po e OH npO~AeH? 3. KaKo Ba eAlIl HlIl~ 1Il3MepeHVl~ CKOpOCTI-1 B C~?

4 . 4 eM , xoowe cll/tCnOBo r o 3HayeHVlSl , xapaxrepaavercs CKOpOCTb r en a? 5 . KaK

on pen ensnor cpenmoio CKOp OCTb np u He paBHo MepHo M ABVl)KeHlIlVl?
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F.7Qoa lJ. aaa OAB~'CTBlIle TeJ1

I YnpaJt<HeHue 4

KM KM M
1. Bsrpaaare CKOpOCTM TeJI: 54 - M 36 - B - •

q q C

KM M
2. Tloeazr MAeT co CKOpOCTbIO 72 - . Bupaaare ero CKOpOCTb B - •

q C

3. rOHOQHbIH aBTOM06MJIb aa 10 MH:R npoeascaer nvrs, paBRbIH

109,2 KM. OnpeAeJIH:Te ero cpeAHIOIO CKOpOCTb. •

4. Jlysrnrae KOHbK06emIJ;bI AI1CTaHIJ;MIO 1500 M npofieraror aa 1 MMH

52,5 C. C KaKoH cpezmefi CKOpOCTbIO OHM rrpOXOAJIT 3TY AMCTaHI.J;MIO?

5. JIblmHMK, cnycxaacs C ropsr, npOXOAMT 50 M aa 5 c. Cnycraanraci,
C ropsr H: npOAOJImaJI ABMraTbCJI, OR AO nOJIROH OCTaROBKM npoxozrar erne

30 M aa 15 c. HaHAH:Te cpeAHIOIO CKOpOCTb JIblm~MKa aa see BpeMJI zma

meRliR.

• P"",.UO,T n

s
t = -

ECJIM M3BeCTHbI CKOpOCTb TeJIa M BpeMJI npa paBROMepROM ABMme

HMH:, TO MomHO HaHTH: npOHAeHHbIH liM nyrs.

s
llOCKOJIbKy V = t' TO nYTb orrpeAeJI.HIOT no epopMYJIe

s = ut,

lfmo6bL onpedenumu num», npouiJeHHbLu meJLOM npu pa6HO
MepHOM iJ6UJfCenUU, uado ctcopocmu m e.na YMnOJfCUmb tea epe
MJl eeo iJ6UJfCenUJl.

Teneps, 3HaJI, lITO S = vt, MomHO HaHTM BpeM.H, B rexeaae xcroporo

ABMra.n:OCb TeJIO, T. e.

v
lfmo6bL onpedenurnu epemsi npu paBnOMepUOM iJ6UJfCenUU,
naiio num», npouiJenubLu meJLOM, pasiienum» na ctcopocm» ezo
iJ6UJfCeUUJl.

ECJIH: TeJIO ABMm.eTCJI HepaBHOMepHO, TO, 3HM ero Cpe,D;HIOIO CKOpOCTb

ABMmeHM.H 11 BpeM.H, aa xoropoe npOMCXOAH:T 3TO ABl1meRI1e, HaxOAJIT nyrs:

S = vept.

llOJIb3YJICb 3TOH epOPMYJIOH, MOmHO onpenemrrr, BpeMJI npa RepaSHO

MepHOM ABl1meHl1H: TeJIa:

t=
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? S onp OCbl

1. KaK onpenerurn, nyrs: a) npu pasuoraepuov ABVI)I(eHVIVI rena; 6) npn He
paBHoMepHoM ABVI)I(eHVIVI rena? 2. KaK onpenerurn, BpeMS1: a) npa paeuovep
HOM ABVI)I(eHVIVI rena: 6) npVl HepaBHOMepHOM ABVI)I(eHVIVI rena?

~ Ynpa>KHeHVle 5

1. ITOJlh3Y.fICh Ta6mnr,eii 1, HaH,lI,MTe CKOpOCTM crpayca, aBTOM06MJl.fI,

ncrcycc-meuaoro crryraaxa 3eMJlM. Orrpenemrre nYTM, rrporrnerrmre MMH

aa 5 c.
2. Ha serrocmren e MO)lm O 6e3 oco6oro aanpaaceaaa exa-n, co CKOpO

M
CThlO 3 - . Ha xaxoe paccroa m re MO.iKHO yexars aa 1,5 T.I ?

C

3. Ha pncyaxe 38 nOKa3aH rparparc 3aBHCMMOCTM nyra paBHOMepHO

ro ,lI,BHmeHM.fI rerra or BpeMeHM (8 - OCh nporizterrasrx nyrea, t - OCh ape

MeHM). ITo 3TOMy rparpaxy HaH,lI,MTe, l.IeMy paaen rryr-s, npoH.z:r,eHHhIH Te

nOM aa 2 l.I. 3aTeM paCCl.IHTaHTe CKOpOCTh TeJla .

4. I'parpax 3aBHCMMOCTH CKOpOCTH paaaoraepnoro ,lI,BMJReHH.fI TeJIa or

BpeMeHM npe,lI,CTaBJIeH aa pncyurce 39. ITo 3TOMy rpadraxy onpenemrre

CKOpOCTh ,lI,BMmeHH.fI TeJIa. PaCCl.IMTaRTe rry-rs , KOTOphIH npoirner TeJIO aa

2l.I,4l.I.

5. ITo rpadiaxax 3aBMCHMOCTM nyTeH OT BpeMeHM (pMC. 40) .z:r,Byx Ten,

,lI,BMJRYIII,MXC.H paanosrepao, orrpenemrre CKOpOCTH 3TMX Ten. CKOpOCTh

xaxoro TeJla 60JIhme?

S, KM

500

400

300

200

100

o

II..
I

'I
i

'I
II

1 2 3 4 5 6 t, q

M S, M
u' c

10
8

8
6

6
4

4

2 2

0
1 2 3 4 5 6 t, c 0
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I
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I,Jv:
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r JlU8 a II. I C l lWI T8Il

1 . HH PLJ.1.1

l'~ "

I'"I1VTHH 1 IOn TPP

Hafimonenna U OIIhlThl IIOK a 3hlBaIOT, '(IT O K Op OCT b T e JI8 casta IIO c e6e

1i 3 M e H HT b CSI H e M o meT .

<t>yr60 JIb HbIii MSltI JIemHT aa n OJIe. Yp;a p OM H o r u ct>yr60JIllCT IIpU BOP;HT

ero B p;Bu m H u e . H o care M SltI He U3Mem i T CBOIO CKOpOCTb n H e H8tIHeT P;BU 

raTbCSI , noxa H8 Hero He nonencrayror zipyr-a e TeJIa . Ily JI SI, BJl O:IKeHH8S1 B

pyxcse, He BbJJIeT HT P;O l' X IIOp , n OK8 e e H e Bb ITOJIlW yr nopoxoasre r aasr .
TaKItM 06paaOM, It: MSltI , H nyJISI He MeHSlIOT CBOro CKOpOCTh, nox a na

HIiX H e rro p;eii T BylO T zrpyr-ne r ena .
<1>yT60 Jl b H hli i .M W I . K8TSlu:J;u iicSI rr o a eMJIe , OCT8H8BJII·m8eTCSI Ii3-a8

TpeRHSI 0 aeMJlIO.

Ily JISI, npouremnaa CKB03b rpaaepayro !,1liWeHb, YMeHbmaeT CBOIO

KOpOCTh, T aK K8K u a aee noneflc-rscaa a MHmeHb.

TeJIo YMeHhmaeT CBOIO cxopoc-rs U OCTaHaBJIHB8eTCSI H CaMO no cefie ,
a n ozt p;ei'lcTBueM zipyr-ax T eJI .

Ilon p;eiicTBueM rrpyroro TeJIa nponcxomrr
T a K m e H 3 Meaeaue nanpaanenna CKOpOCTIL

'I'ea a a casrii MofN MeHHeT aarrpaaneaue P;BU

meH USI n ocne yzrapa 0 p 8 K e T K y . IIIa i i 6 a IlOCJIe

yztapa a K JI IOUIK Y XOKKeuCTa TaK)lW HaMeHSleT na
rrpa snea a e p;B nmeHUH . H anpaarre ua e p;BumeHHH

M OJIeKyJIhI raaa M H HeTCSI n pn coynapenan ee C

p;pyroii MOJIeKyJIOH llJI li co CTeHKaMU cocyrta .

3H8t1llT, 1I3Me n e lUf e CI<:0 P O{:TH Tena (Bem£1lUHI>I

H nanpaanenan) rrpOH CXOJJ;U T B peaynsrare AeHcT

BII1I na n ero zrpyror o Tena .

Il pon Jl a e M on srr. Y T8HOIHIM HaKJJOHHO HB

CTOJle AO KY. Hacsm neea u a CT OJl , lIB He60JIhIIlOM

p a CCT OSlH U lt T KOHIl,a AOCKlt , roptcy rrecx a . ITo 

MeCTUM HS HaKJlOHHYIO AOC1<y TeJlemKy . TeJJe>K ·

xa, CK 8 T H B W H Ch C P;OCKU aa TOJI u nonaa R n e COK ,

6bI 'r p o oCT8HanJlltSaeT CH (pHC . 4 1, a) . Ha CBo e M

IIYTlt enexcxa acrpe-raer upena'rcraae B B Hp;e

ropxu neCI<:8. KOpO Tb renexcxa YMeuhmaeTcR

oxeus 6hICTpO . Ee p;BIDKeuu HCpaBHOMepHo .

Bsrpoanaex neCOK H BHOBb o'rn ycrara T e JI m ··
xy • npexca n Bb ICO ThI. Ten ph renexcxa npOHAeT

60JI h Wee paCCTOHIlHe no CTOJlY, npe ncn e tt M OCT fl 

HOBHTC1I{p"c. 4 1.~.
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61

El)

p~ . 4 1

Ee CI<OPOCTb JI3MeHSleTCSl Me.n,JIennee, a .n,BHiKeHMe CTanOBH TCSl 6JIMme

R paaaoraepaoray.
ECJIM COBceM y 6 paTb n e COR n YTM TeJIe)KJUI , TO npenJITCTBMeM ee .n,BM

iKeHHIO fiyzter TOJIb IW T p e Hue 0 l' JI . Ten excxa n o OCT aHOBKlI trpoilner e I.LJ;e

60JlbUlee p a CCTo RHMe ( p I I C. 41, 0 ). B 3TOM cnyxae e CK OpOCTh yMeHbUl8eT

CR e I.LJ;e M e.n,JIeHHee, a .n,B 11m e Hll e CTaHOBl1TCfl eI.LJ;e 6 Jl Ume K pa aa oraepa osry .
111' 8 K , "eM rem.ure neiicr na e n pyror o r ena na r eneaney, TeM AOJIb

ure coxpa naerca CKOpOCT b ee ABmKe H IUI II T e M 6 n KJfte OBO K paaa omep
nOMY·

RaK me 6y.n,eT .n,BIIT8TbCfl 'TeJIO, ecn u aa Her o COBceM He 6y.n,YT .n,CHCTBO

BUT b .n,pyrl1e 1'eJI8? M O:>KHO H 31'0 YCT 8HOBI1Tb aa ODbITe ? T I.LJ;aTeJI bHble onsr
ThI DO 113yqeHlUO .n,Bu m eHlUI Ten 6 b u m arrepnsre rrposeneasr r. I'amureem.
O H n nOa BOJlUJI U YCTaHOBlI1'b, qTO eCJIH na Te.TIO He .n,eiicTBYIOT npyrtre TeJIa ,

TO OHO H 8.XOA U TCfl IiJIIl B DORoe, lIJlH AnUiKeTCJl npaa omraeimo 11 p8BHOMep

HO OTHOCIITeJlbHO 3 eM u .

H Bne B K e co xpaaemra CKO pOC-TU Tena npn OT CYTCTBlIlI neircra rra aa
Hero n pyru x Ten na asmaror n nepuaeii.

(Haepuua - 01' n8T . UnepL{Ua - - aeno.n,BU>KHOCTb. oeaAeflTeJlhHOCTb .)

T a RUM 06pa30M, ,lJ.BU>I<eRlXe Tena npa OTCyTCTBH11 .n.e iiCT u n na Hero

npyrnx Ten aaas BaIOT ABIDKeHlleM no n aepm m .

Hanpmsep, nynn , BbIJleTeBIllall H3 pyxcsn, npono.nacana ObI ,lJ.B Hr8Th

a , COXp8HHfl csoro CKOpOCTh , eCJIlI ObI ua nee He ,lJ.e iiCT BOB8JIO ztpyroe
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TeJIO - B03)J;yX. BcJIe)J;CTBHe aroro CKOPOCTb nyJIH YMeHbUlaeTCJL BeJIocH

n eA IiCT, rrepecras pafioram, ne)J;aJIJIMH, npOAOJIjKaeT )J;BHraTbCJI. OH csror

6bI coxpaaa-n, CKOpOCTb csoero .n;BHjKeHHJI, eCJIH 6bI aa BeJIOCHrre.n; He

.n;eRCTBOBaJIO TpeHl1e. CJIe)J;OBaTeJlbHO, CKOpOCTb ero YMeHbUlaeTC.H H OH

OCT a H a BJII1Ba eT CJI .

ffTaK, eCJIH na TeJIO He ,D;eHCTByroT npyr-ae TeJIa, TO OHO ,D;BHJKeTCJI

C rrOCTOHHHOH CKOPOCTbro.

? Sonp OCbJ

1. B peaynsrare -rero MeHs:leTCs:l CKOpOCTb rena? [lpaaerurre nplllMep bl.
2. KaKoVi on biT noxaasraaer, '-iTO lII3MeHeHlIIe CKOpOCTlII rena npOIII CXO,lJ,lIIT nplII
YMeHbweHlIIlII npenarcraua? 3. YTO uaausaercs IIIHepu,lIIeVi? 4. KaK ,lJ,BlII)I(eTCs:l
reno, ecrm Ha Hero He ,lJ,eVicTByIOT npvrae rena?

~ 1 aaa 0 ~CTB~e Tell

BaM yxce 113BeCTHO, T.J:TO npn HepaBH o MepHOM ,n;BHJKeHHI1 CK OpOCTb Te

JIa MeHJIeTCJI C TeT.J:eHHeM BpeMeHH. I13MeHeHHe CKOpOCTH TeJIa nponcxo

,n;HT IIO,n; .n;eMcTBHeM rtpyroro TeJIa.

Tlponenaesr orrsrr. K TeJIeJKKe npnxperrass yrrpyryto nJIaCTHHKy. 3a

TeM H30rHeM ee H CB.HJKeM HHTblO. TeJIeJKKa OTHOCHTeJIbHO CTOJIa aaxo

)l;UTC.H B noxoe (pHC. 42 . a). CTaHeT JIH )l;Bl1raTbC.H TeJIeJKKa, eCJIH ynpy

raa rrJIaCTHHKa Bbl n p JIM l1T C.H?

)l;JIJl aroro rrepeacace sr HHTb. TIJIaCTHHKa BbInpJIMHTCJl. T e JIeJKKa JKe

OCTaeTCJl na IIpeJKHeM MeCTe (pHC. 42, 6).
3aTeM BIIJIOTHylO K cor-avron nJIaCTHHKe nOCTaBHM em;e O)l;H Y TaKylO

JKe TeJIeJKKy (pHC. 43, a). B H oBb nepe xoscere HHTb. Tlocne aroro o 6 e T e -

c ~ .
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rnaea I I. B :3aI1MOAeHCTBI18 ren

JIemKli npH:XOA.HT B ABHmeHHe OTHOCH:TeJIbHO CTOJIa. OHH: pa3'be3m8.IOTC.H

B paaasre CTOpOHbI (pRC. 43, 6).

l.JT06bI H:3MeHH:Tb CKOpOCTb TeJIemKR, nOHfiA06RJIOCb nropoe TeJIO.

OnhIT noxasan, "ITO CKOpOCTb TeJIa MeH.HeTC.H TOJIbKO B pe3YJIhTaTe AellCT

BR.H aa nero zrpyror-o TeJIa (BTOpOll TeJIemKH:). B aanresr onsrre Mhl aa

6JIIOAarrR, "ITO B ABRm eHRe npRIIIJIa R BTOpa.H TeJIemKa. 06e CTaJIR ABH:

r-arscs OTHOCH:TeJIhHO CTOJIa.

TeJIemKH: deiccmeutoni opyz na opyza, T. e. OHH: esaumoiieiicmeu
10m. 3Ha"IH:T, .u;eHcTBHe ozmoro TeJIa aa zrpyroe He Mo*eT 6L1Tb ozmo

CTOpOHUHM, 06a TeJIa .u;eHCTByIOT npyr na npyra, T. e. B3aHMo.u;eiicTBy

JOT.

MbI paCCMOTpeJIR caMbIH npOCTOH CJIY"IaM B3aMMOAeHCTBR.H ABYX TeJI.

06a TeJIa (TeJIemKH) AO B3aMMoAeHCTBR.H HaxOARJIMCb B noxoe OTHOCli

TeJIbHO CTOJIa R OTHOCHTeJIbHO zrpyr npyra.

Harrparaep, nyna TaKme naxozranacs B rrorcoe OTHOCRTE:lJlhHO

pymh.H nepezt BbICTpeJlOM. IIpR B3aRMoAeikTBRR (BO BpeM.H asrcrpena)
rry.na R pyxcse ABRmyTC.H B paansre CTOpOHbI. IIpORCXOART .HBJleHRe
ornaauu,

ECJlR "IeJlOBeK, CRA.H~RH B JlOAKe, OTTaJlKRBaeT OT ceria APyryIO rrozr
rcy, TO npORCXOART B3aRMOAeHCTBRe. 06e JlOAKR npRXOA.HT B ABRmeHMe

(pRc.44).

ECJlR me "IeJlOBeK rrpsrraer C JlOAKR aa 6eper, TO JlOAKa OTXOART B

CTOpOHy, npo-raaononoacnyro rrptaxcrcy (pRC. 45). l.JeJlOBeK noneacrnosan

aa JlOAKy. B CBOIO oxepem-, R JlOAKa AeiicTByeT aa "IeJlOBeKa. OH npnofi

pe-raer CKOpOCTh, KOTOpa.H nanpaanena K 6epery.

IlTaK, B peayns-rare B3aHMo.u;eHcTBHH 06a TeJIa MOryT H3MeHHTb

CROJO CKOpOCTb.

P~1C 44
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r.~a8a ll.

? Sonp Cbl

1 . Kaxue onuru noxaasraaror, YTO rena npaxonsr B ABIIl :>KeHlIle npa B3aIllMO

AeVicTBlIl1ll C APyrlll M IIl TenaMIIl? 2. Kaxue nplll Me pbl n o xaau s lOT, YTO nplll aaaa 

MOAe VlCTBlIl1ll MeH S1 IOTCS1 CKOp OCTIIl oooux Ten? 3. Oruuuwre S1 Bn e HlIle B3aIllMO

AeVicTBIIlS1 Ten Ha nplllMe p e s u c r p e n a 11I3 P~bS1 (BIIlHTOBKIIl).

cca 11 H

TIPH B3lllIMo~ei'1cTBuH ~BYX Te CKOpOCTH n epaor o 11 ar opor o Tena
acerna Mem llOTeSI.

O~HO 'r e.IIo n ocne B3anMo~ellCTBHSI rrpaotiperae'r CKOpOCTb , KOTop aSI
MomeT aa ax ar rrsno OTnHt.£aTbCSI OT CKOPOCTH ztpv r-or o Tena. Hanpnraep ,
nocne nsrcrperra 113 nyica KOpOCTb cr pens r r opaazto fiorrsure CKOpOCTll,
K TOpy JO npH06peTReT T TUBa rryxa nocn e B3aHMol-\eifcTB1IH.

c

ITOt.£eMY TaK IIPOHCXOl-\HT? Ilpoaenesr onsrr, onacamnaa B § 18 . T orrs
KO r en eps B03bMeM p aaa sie TencmKII (p HC. 46, a). ITocJIe Toro KaK HHTb
n epeacr ora, TeJlemKH HRt.£I1HRlOT p a3'be3m RTbCSI C PR3J1Ht.£Hbl MR CKOp OCTH
MH (pRC. 46, 6). TI po TenemKy, KOTopaSI n OCJIe B3aUl\10l-\ei'1cTBIIH n pnofi
pen a MeHb lllYIO CKOpOCTh, r OBop SIT, t.£TO OHa MaCCUBHee ~PyroH TeJIemKH.
Y H e 60JIblIIe sra cca. T JI mKR, KOTopaH n OCJIe B3aHMOl-\eHCTBUH l-\BH
meTCH C 60JIhlIIeH CKOp OCThlO, HMeeT MeHhmylO Macey. 3Hat.£HT , TeJICjJ{KU

IIMeIOT paarrsr e MaCCbI .

KOpOCTH , xoropsre npa ofiperm TeJI mKH B pe3YJIbTaTe B3aHMOl-\elf CT
BUH, MomHO 1I3Mep l1Tb . ITo 3THM CKOpOCTHM cpanaaaaro'r MaCChi B3aUMO
l-\eHCTBYJOI1\HX TeJIemeK .
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Ilpustep , C K OP OCTll -rezrexcex A O B3a H M O,n;eH CT BH SI paaasr HyJIlO. Iloc-
~ ~ 10 MJIe B 3 aHMo,n;eHCTBUR CKOpOCT h OAHOH TeJIe m KH CT aJIa p a naa - , a CKO-

C

M
P OCT b ,n;pyroR 20 -. IIoCKOJIbK Y KOp OCT b , K OT OpylO npaofiperra aropaa

c
re.nexcxa, 6 2 pasa tiosuaue ctcopocmu nepeoit, rna u ee stacca B

2 pasa me n iaue scacc ui nepeoii m eneuctcu. .
E CJI H n OCJI e B3aHMoAe HcTBHSI CKOp OCT H H3Ha~aJIhHO nOKOH BllIH X CSI

T eJI e m e K OAHHaKOBbI , TO H HX MaCCbJ OAHH a K OBbI. T a K , B orr srre ,
H 30 6 p a m e R H OM na pacymce 42 , n OCJI e B38uM o A e i1cT BI1 H T e Jl e m K U pas-sea
m81OTC$I c P8BHblMH CKOpOCT$lMU. JlCAOB8TeJlbHO, HX MaCChI 6bIJI H OAlI

H8KOBbl. ECJIU noc.ne B38 H M O.ll;e H CT BH SI TCJIa npH 0 6 p e JIJI paaa sre CKOPOC 

TH, TO ax MaCChI pa3JlHLIHhI.

Bo CKOJlbKO paa CKOp OCTb nepaoro TeJla 6 0 JIbW e (MeHbwe) CKOp OCT H

nroporo TeJIa, B O TOJIbKO paa Macca nepsoro T eRa MeH b w e (60JIb w e )

MaCChi nr oporo.

t.le M steu.ouie MeHJlemCR CKOpOCTb TeJl8 npa B3811MOAenCTBllU, TeM

60JIblllYlO M a ccy OH O HM er. Taxoe TeJlO H 8 3 b l B 10'1' GOJIee HHe pTH hlM .

t.IeM 60JlbWe .JIt ItRemC.R K OpOCTb TeJIa npn B38.HMOAeiicTBIIH , TeM

JlteHbWY/O .ltaccy OH O IIMCC'I' . 3'1'0 rexo M c nee mr ep'rno ,
3 '1'0 3HaLIUT , ~TO AJlSI s cex Tell xapa xr epa o cs oiicr u n o - p a 3 H OM Y Me

H SITb CBOIO CKOpOCTb n pn B 3 8 H M oAe H c T B IU i. 3'1'0 CBOllCTBO TeJl8 Ha3bIBaIOT

H U e p TBOCT b IO .

Ma en T e JI a - 3 '1'0 l!>H3U "ll e CK 8 n 8 H"'Iuoa , J oropa a xapa rerepnay
er ero uneprnocr s .

Cnezryer a nar t., LIT O J! 106 0 e Teno : 3eMJIR , s enonex. J\lUU'H n T. ,l{ . -

06JIs,uaeT Maccoii:.

Macey 0603na<J8.lOT 6 Y K BOi i m,
3a eznrmmy MaCChi B CI-I rrpnnrrr /CU.'LOc:PUM.,.t (1 10') .

Ku nozpamsi - 3'1'0 Macca 31' OHa . 31'8JlOH II3ro-

TOB.IJCH H3 CIUJ8BB zrsyx MeTaTlJIOB: TCll8TUHbJ II apunua.

MemAYH8pOAHhIi'1 3T8JlOH H:U Jl Or p 8 M M a X P8HlITCSI

B r. enpe (6Jl1l 3 Flapaxca) (pUC . 7). Mem,n;yHapO,l{HO

1'0 3TRJIOHa czienaao - onee 40 T OQ He ii IlllIx xorraii , p aao -

aarrstx B paaasi crpaasi. O A H 8 113 xonnii MemJJ.YB 

p o zmo r o :JT UJl OHB UJlOq.>aMMR lIMeeT H B nnnreil crpa

H e , B H H ' T llT y T e MeTpOJIOPlHI liM . )J.. fl . MeHJJ.eJIeeBa B

Ca a xr -Ilereptiypre .

5



1 r = 0,001 Kr (l0-~ xr-);

1 Mr = 0,001 r (10-3 r);

1 Mr = 0,000001 xr (10-6 xr).
epM3l1Kl1 nOHRTl1e ,MaCChI 6yt:\eT pac-

Ha IlpaKTMKe MCnOJIh3YJOT 11 npyr-ne et:\MHMLI,hI MaCChI: mon.na (T),
zpascm. (r), ,M,UJIJLUZpa,M,,M, (Mr).

1 T = 1000 xr (103 tcr-);

1 rcr = 1000 r (103 r);

1 Kr = 1 000000 Mr (106 Mr);

B t:\aJIbHellIUeM npn M3Yl..£eHHM

KphITO rJIy6JKe.

? Sonpoc

1. KaK nposonanca orisrr C ,D,ByMfl B3ali1MO,D,eVicTBYIOUJ,\I1M\I1 Tene)f(KaM\I1?

2. KaKli1M o6pa30M MO )f(HO YCTaHOB\I1Tb, '-lTO Macca O,D,HOVi \113 renexex 60nbwe,

a npvroa MeHbwe? 3. Kaxoaa e,D,li1H\I1Ll,a MaCCbl B CV1? 4. KaK\I1e e,D,\I1Hli1Ll,bl MaCCbl

rakxe li1CnOnb3YIOT Ha npaKT\I1Ke?

, n

1. BhIpa311Te B KI1JIOrpaMMax MaCChI TeJI: 3 T; 0,25 T; 300 r; 150 r:
10 Mr.

2. If3 Henot:\BI1JKHOM: JIO.n;KM, Macca KOTOPOM 80 xr-, rrpsrrae'r aa 6eper

M
MaJIbt.IMK. Macca MaJIhl..£MKa 40 rcr, CKOp OCTb ero npn npsracxe 2 Ka-

C

KyIO CKOpOCTh npnofiperra noztrca?

M
3. If3 BMHTOBKM BbIJIeTaeT nyJIR co CKOpOCThJO 700 - . BnHToBKa npa

c
M

orn ave rrpaooperaer CKOpOCTh 1,6 - . Onpenernrre Maccy BMHTOBKI1, eCJIM
C

M8cca ny.na 10 r.

u"- ·.. .,. "" ... ''''' ''''- 1 T

)J;JIR roro l..£To6hI M3MepMTh Maccy TeJIa, MOJKHO MCnOJIh30BaTh MeTO.n;,

OflYIC8HHhIM B § 19.
CpaBHlIBaR CKOpOCTYI, npYI06peTeHHbIe TeJIaMYI npa B38nMo.n;eMcT

BYIn, orrpezre.aaror, BO CKOJIbKO pas Macca oznroro TeJIa 60JIhme (YIJIYI MeHh
me) MaCChI ,Llpyroro. If3MepYITb Maccy TeJIa 3Tl1M cnoco60M :'<IOJKHO, eCJIl1

xacca ozraoro YI3 B3aMMo.n;eMCTBYJOI.1\l1X TeJI YI3BeCTHa. TaKYIM crrocotiox

onpeztenaror B aayxe MaCChI He6ecHbIX TeJI, 8 T8KJKe MOJIeKyJI M aTOMOB.
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H UI

3

1

PIC 4B

2

Ha nparcraxe Maccy TeJIa MO.iKHO ya

aarr, C rrOMOIIJ;hIQ 8eC08. BeCbI 6hIBaIQT

pa3JIHlIHOrO rarra: yqe6Hhle, Mep;HIJ;HH

CKHe,aHarrHTH~ecKHe,arrTeKapCKHe,3JIeK

rponasre H zrp.
Ha pacyarce 48 H306pa.iKeHhI yqe6HhIe

BeCbI. fJIaBHOM lIaCThIO TaKHX BeCOB SlBJUI

eTCSI lCOpOMblCJW (1). K CepeAI1He KOpO

MhICJIa npaxperr.neaa CTpeJIKa - YlCa3a

men» (2), xoropaa p;BI1.iKeTCSI anpaso I1JII1

BJIeBO. K KOHu;aM ROpOMbICJIa noztsenre
HbI uauucu. (3). IIpH KaROM YCJIOBI1H

BeChI 6YP;yT Haxop;HThCSI B paBHOBeCI1I1?

IIoMecTHM na qaIIIKI1 BeCOB TeJIemKI1,

xoropsre npastenanacs B onsrre (CM. § 18).
IIocROJIhKY npa B3aHMop;eMCTBl1ll TeJIe.iKKI1

npH06peJII1 OAI1HaKOBbIe CKOpOCTI1, TO MbI BbISlCHRJII1, lITO I1X MaCChI ozra

HaKOBhI. CJIeAOBaTeJIhHO, secsr 6YAYT HaxOAI1ThCSI B paaaoaecaa. 8TO 3Ha

QI1T, lITO MaCChI TeJI, JIemaIIJ;llXHaQaIIIKaxBecOB.paBHhIAPyrAPYry·

'I'eneps na OAHy QamKy BeCOB nOMeCTI1M TeJIO, Maccy xoroporo He06

XOAI1MO Y3HaTh. Ha APyrYIQ 6YAeM CTaBllTh r-apa, MaCChI KOTOphIX 113

BeCTHhI, ,11.0 rex nop, noxa BeCbI He oxaxcyrca B pasnoaecaa .

CJIeAOBaTeJIhHO, Macca B3BeruHBaeMoro TeJIa 6YAeT pasaa o6m;eli Mac

ce rl1ph.

IIpl1 B3Beml1BaHl1l1 I1CIIOJIh3yeTcSI CrreIJ;l1aJIhHhIH Ha60p rl1ph (pnc. 49).

50

100

II

50

p~ c 49
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I'xaeu II.

P a 3JIKl.JHhle BeChI n perma aa asr e asr ,lI,JISI B3Be WIfBaHIfSl pa3HhIX TeJI, R B.K

Oq H b THmeJIhIX, TaR If oxerrs JIe I'KU X . T a K , nanpmsep, C no srorusto s aroa
R hIX BecOB M o m HO orrpenemrn- Mace y sarona OT 5 0 ,ll,0 150 T. M a ccy rcosra
p a , p 8.BuyIO 1 Mr, MO JK.B.O 3HfiT h C D OM Om;h lO aHaJIIfTHT.IeCKUX BeCOB .

? BOn p OClbl

1. KaK onpenenars Maccy rena no s3aVl Mo,Qel7lcTBHIO era C,QpyrHM TenOM
V13secTHol7I Maccbl? 2. Kaxoao vcnoaae paauosecas y'-le6HblX secoa? 3. KaK
MO)l(HOonpenenwrs Maccy rena npa nOMOUJ,l.1 secas?

T eJI a , ox pyacarom u e H a c . e OCTOSlT H 3 p a 3-!IUl.JH b I X Bem;eCT B : zrepeaa,
xceneea. peaaasr l1. T. ,lI,.

Macc a JI106 o r o T eJIa 3aBlIClIT H e T OJIhKO OT 1'0 paassepoa , H O H OT TO 

1'0, Il3 xax oro aemecrna <lTO TeJIO COCTO UT. llpu 3TOM TeJIa, UMelO m;u e

paenute 060 -"lbL, H O

to

If3 r OTOBJIe H H hIe If3 pasneix eetuecme, UMelOT

pas n.u e suiccu:
B3BeCIfM ,lI,Ba IJ,IfJIU H ,lI,p a paBHOI'O 06'beMa , HO

113rO'f OBJIe H H b l e 11:3 p a 3 H hIX B em;e CT B . Han pnraep ,
O,ll,HH IJ,llJlIIH,zr.p - aJIlOMllHUeBbIll, 6 ,zr.pyroH:

CBIfHIJ,OBhIll . O nbIT IIOK a ahIB a e T , qTO Macca amo

MUHueBoro IJ,llJIU H,lI,p a DOl.JT H B 4 p a a a MeHbllIe

MaCChI CBUHIJ,OBOI'O ( p H C. 5 0 ) .

B TO jKe BpeM.R TeJIa c p a enu .mu Ma CCaJll U,
H 3 r OT OB JIe H H bIe l1a pasnutx eeiuecme, UMe }()T

p a en ute 060eM bi.
T aK , m eJIe aH hIH 6 p e MaCCOH: 1 T aaansraer

06'beM 0,13 M 3 , a .nen MaCCOH: 1 T - 06'beM

1, 1 M 3 . 06'beM JIb,ll,fi nowrtt B 9 p a s 60JIbWe

06'h M a meJIe3HOrO 6 p y ca (puc. 51 ).
8TO 0 6 'bSlCH SleT c R TeM , l.JTO paarrsre s e m e eraa

M OryT U M eTb paaayro n.nom.no cmu ,

OTCIO,lI,a c.nen y e r , tI TO TeJIB. 05'heMOM 1 M
3

x a acao e , lIaI'OT OBJIe H H b Ie U 3 pas tcstx 6 uiecrne,
lIM e lOT pas n sce scaccu.. T a K , aJIIOM llH U ll 0 6 'h-

MOM 1 M
3

lIM e e T M a c y 2 7 0 0 x r, CBURe D, T a Kor o

m e 06'beM a (1 M 3) lIMeeT Maccy 11 3 0 0 KI'.
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r JlO tJG II. 14

Ilnomnocm» notcas ui eae m , l.I.eMy paeua macca ee iuec m ea , 6 3.R.

m ozo 6 o60eJUe 1 M
3 (UJlU 1 CM3) .

K a K m e MomB O H a i 1:Tu llJIOT H OCT b nann o r o s etne c raa?

Ilpuscep, Mpa M OpR a.H n JIU T a llM e e T 0 6 'beM 2 M 3, a ee M acc a pasaa
5400 x r . On penanare IlJIOT H OCT b M p aMOp a .

Haaecrno , 'ITO MpaMOp 06'beMOM 2 M 3 llMeeT Maccy 5400 xr . Cnezro

BaTe JIbHO, 1 M 3 M p a M o p a 6y.n;e T llMeTI, M a c c y B 2 paaa M e u bmylO, T. e .

54 00 : 2 = 27 00 x r . TaR H M o 6 p a 30M , IIJIOT H OCTI, M paMo p a 6 y.n;e T panna

2700 K r a a 1 M 3•

llTa K , eCJII I aasecraa Macea T eJIa II ero oG'beM , MomHO o rrp e n ea a -r s

llJIOTHOCTb.

"Lm ooi« naiim.u nn om.uocm» eetu ecm ea , tcaiic Maccy m ena
pasir en u m » Ita eeo o67JeJU.

TIn o T H o c T h - :lTO $H3HtI:e CKaJI B e JUltI:U H a , KOTop a H paB H a orno m e 

1IHlO M a CCh I Ten a It e ro o 6'be y:
etaeca

n JIOT H OCT b =
06'beM

0 6 0 3H a tI:l1 M BeJIIITUIHI,I , s xonaunre B 3TO asr paxceaae, 6YKB8l\tll : llJIOT 

R OCT I, Be~eCTBa - p (rpex . GYl\:Ba ~ po.), Macca TeJIa - m, ero oG'beM - V.
Torzta n OJIyqIiM (POpMyJIy ,lI,JI .H BbI'I'HCJIeHHR llJIOTUOCTU:

nt
p = V ·

E .n;uHu u,e ii llJIOTHOCTll aeme T Ba B C ll HBJIReTCR ICUJlozp aJUJU na 1Cy -

6Ul.I.ec 1CUU me m p (1:~) .
IIJI OT H OCTb Be I.L(e CT Ba a srpaxcaior Oq eHb "[I a e T O II Bepastsuix tea 1Cy

tiu wectcuii ca nmume mp (1-; (puc. 52).
• , . CM

BQaa

13 6 _r_
• CM;)

Pmy mb

Pill '52

49

78 _r_
, CM:.J

0 ,00 13 r
e M3



Kr
ECJIll nJIOTHOCTb aemec'raa nsrpaxcena B 3' TO ee MOjKHO nepeBeCTH

M

r
B -3 CJIe,n;yrom;HM 06pa30M.

CM
r

3 •
eM

a 3aTeM Ky6HQeCKHe

Kr
Ilpumep, ITJIOTHOCTb cepe6pa 10 500 3' Bsipaaare ee B

M

BHaT.IaJIe nepesenex KHJIorpaMMbI B rpaMMbI,

MeTpbI B Ky6uQeCKHe caHTHMeTpbI.

10 500 xr = 10 500000 r (HJIH 10,5 . 106 r),

1 M 3
= 1 000000 CM 3 (HJIH 106 CM 3) .

rcr 10,5· 106 r r
Torna p = 10500 M 3 = 106 CM 3 = 10,5 eM3'

Cnenyer nOMHHTb, «mo n.nomnocme Oi)flOZO U moeo »ce eetuecm
au a meepdom, JfCui)"O.M u zU3006pU3flO.M COCmORflUJlX paenu-cna.

TaK, nJIOTHOCTb JIb,n;a paaaa 900
Kr Kr
3' BO,n;bI 1000 3' sonaaoro napa
M M

Kr
0,590 3,

M

HHjKe npaaezrema Ta6JIHIJ;bI ITJIOTHOCTell HeKOTopbIX rnepzrsrx TeJI,

jKH,n;KocTell H ra30B.

TIJlOTHOCTH aeieoropsrx TBepAblX TeJl

(UpH HOpM. aTM. AaBJI., t = 20 "C)

22 600 22 ,6 Mpasrop

p, Kr!M3~!-CM3
I 2,7

2,5

2 ,3

1,8

I 2,32300

1800

BeTOH

CTeKJlO OKOHHoe

cflap<t>op21, 5

22,4

19,3

11,3

22 400

21500

19300

11300

Tnepnoe TeJIO

Ilrraraaa

Cnaaen

30nOTO

Cepe6po ____~5~ 10_,5__ axap-padnman 1600 I 1,6
--- .

Mezn, 8900 _, ~':'- OprCTeKJIO 1200 I 1,2

JIaTyHb 8500 8,5 Kanpon I U OO - 1,1
-- -

IIOJHf3T1rne,;- --=t!20
---

CTaJIb, m en e:lO 7800 7,8 0,92
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OKon~ a" IU' matin. 2

Tu ep noe 'reno 3 p, r/c~3 Taepnoe Teno p, Kr/ ,..3 p, r/ croilp, Kr/M

G n OBO 7300 7,3 Ifapadnnt 900 0,90

~ IHK 7100 7, 1 J] e,A 900 0 ,90

Hyryn 7000 7,0 Lly 6 (CyXOH ) 700 0 ,7 0

K OP YII,lt ..1000 4 ,0 Coc aa (c yxaa ) lOO 0,40

J l lO lII lI lI lI H 2700 2, 7 ITp o OKl1 240 I 0 ,24

T'a tin uua 3

TIJIOTHOCTH uexoropsrx jKImIWCTeH (UpH HOpM. aTM. ,lJ;aBJI., t = 20 °C)

)KI KOCTh )K1tJJ;KOCTh o, KJ,/ .•3 p, r / cM:1

PTyTb L3600 13,60 Kepocx n 800 0,80

Cep HBH f(HCJJOTR 1800 1,80 C n Hp T 800 0,80

MeA 1350 1,35 H ecj>Tb 800 0 ,80
- - - -

BOAa !o10PCKflSl 10 30 1.03 AIJ,eTOH 790 7,9- - -
M OJI OK O I{CJIb H 1030 ] ,03 3<pup 7 LO 0 ,7 1

Bop-a "lHCT SI 1000 1,00 EeH:lHH 710 0,71
----

Maeno rronconnexuoe 930 0 ,9 3 iKli AKO o n OBO

(npa t - 400 ) 6800 6,80

Mac"1O Mu m li HHo e 900 I 0, 90 )K1i,ltKI1ii B0 3AYX

(npa t "" - 194 ' ) 860 0,86

Ta6JLUl./ya 4

TI.rrOTHOCTI{ HeKOTopblX ra30B (UpI{ HOpM. aTM. AaBJI., t = 20 °C)

fa3 p, "r/M:! I p, r /CM3 fa:l p, J;r /M3 p, r /I:M:J

X op 3,:nO 0, 0032 L O KCli A

y r rreponafl l )
( y r a p HbIH r a a) 1,250 0,00125

-- -- I1PHP0 ,/.\HWii raa 0,800 0,0008Oxcnn yrnepona (IV)
(y r n e KH<.:Jl bIH r aa) 1,980 0,00198

KuCJI op 0,ll 1,·130 0 ,00 143 Bona noii nap (npn
I 0 ,0005 9t = 100 ' ') 0 ,590
- -

Boanyx (npa 0 "C ) 1. 290 0,00129 I'e rm ii 0,180 0 ,00018

:lOT 1,250 0, 0012 - B OAOPOA 0 ,090 0 ,00009
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I's aea II .

? onpoc I

1. KaK MO)l( HO HalllT\l1 nflOTHOCTb ae uiecr s a ? 2. KaKOIII 6 y KBoIII 0603Ha '1a1OT

nn oruo crs? 3. Kaxosa eAHHHlJ,a n n OTHOCTH B CV1? 4. KaKHe e uie e A HHl-1 lJ,bl

nnOTHOCTH BaM l-13SeCTHbl?

~ YnpaJKH HHe 7

Pl1c.53

1 eM

1. B Ta6muJ;e 2 ztan a n JIOTHOCTb perncor o MeT8JIJIa OCMIHI. pasnaa

Kr
22 600 3 ' lITOno 03HaQaeT?

M .
2. IIoJrb3YRcb Ta6mlIJ,8MH fl JIOTHOCTeH (Ta6JI. 2, 3), orrpenerrrrre,

nJIOTHOCTb xaxoro BeII.\e TBa 60JIbwe: IJ,HHKa HJIH 'cepetipa ; fieroaa UJIH
MpaMop a; 6eR3HHa UJIIi ermpra .

3. TPH Ky6lfK8 - H3 MpaMopa, JIb.n;a II JIa 

TYUU - UMelOT o.n;uHaKoBbl ii 061>eM. KaKoH
113 HITX HMeeT 60JTbWylO Maccy, a K8Koii
M HbllIYIO?

4. Caaoe .nerxoe nepeso - 6aJlb3a. Macca
np eaecansr aroro ztepeaa panua 12 I' npn 061>-

eMe 100 CM3. Orrpenemrre nJlOTHOCTb ztpeae-
r Kr

CUHbI B ""3 II 3 '
eM M

5. Kyc ~IeK cax pa UMeeT paasrepsr : a = 2,5 CM, b = 1 CM . C = 0 , ~ CM
(puc. 53) . 1'0 Macca pasaa 0.32 r. Onpenemrre nJTOTHOCTb caxapa. Ilpo
aepsre no yqeHHbIll pe3YJIbTaT n o Ta6muI,e 4.

. ....... P eLf M C QT1 "'", c> '''a T no 1'" 0 nno H

3HaTb nJIOTHOCTb aeniec'ra O~IeHb BamBO ,n,JIR pa3JIH4HbiX rrp arcra
4eCKllX u en eil. MnmeHep. C03.n;8B8H MamJiHY. aapauee no nJIOTHOCTH H
061>eMy MaTepHaJla MO:iKeT P8CC4IlTaTb Maccy 6y.n;YI.lI,err M8IllltHbI. CTPOU
TeJlb MomeT onpenemrrs. I<aKOBa 6y,n,eT Macca CTpOHTIJ,erOr..H anaaaa.

CJIe.n;oB8TeJIbHo. 3HaH nJIOTHOCTb nernecraa II 06'heM TeJIR, scerna
MomHO onpenernrn, ero Maccy.

fIOCKOJlbKY nJlOTHOCTh JII060ro BeTIJ,eCTBa orrpenenmor no epopMYJle
nz u

p = \I' TO OTCIo.n;a MO:iKHO HBlITII Macey, T. e.

m = pV .
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gmo6 bL 6 bLl.f.UCJLUm b sia cc u m en a, eCJLU u eeec m n ei eeo otrses« U
n.nom.nocrne, naiio n nom.nocmu Y.MnOJICUmb na ooz e»:

Flp u .scep , Onpenemrre Macey CTaJIL H OR .u.eTaJIH 0 6 'beMOM 120 CM 3 .

r
ITo T a 6 JIu u;e 2 aaxonax, 'lT O llJIOT H OCT b CTaJUI paaa a 7,8 3 ' Barra-

CM

weM yCJIOBHe 3a.u.a'lH H pem a si ee.

,IJ;a H O:

V = 120 cM3

r
p = 7, 8 - 3

CM

m - ?

P IlIeHHe:

m = p ' V,

m = 120 eM3 • 7, 8 r 3 = 936 r.
CM

O TBeT: ni = 936 r-,

E CJIH H3BeCTHU Mucca TeJIa H -ro TIJIOT HOCTb, T O OO'beM T eJI a M Q.)KH O

Bhl p U3 H T b H3 epOpMyJIbI m: = pV, T. e. 06'heM TeJI8 6y.u.eT paaea:

IT = m .
p

lfm o6bL eusuicnurn u o(J7Je.M m e.n a , c.n.u. U:36eCmHQ eeo macca U
n.n om n ocm », tea 0 stacci) p ae denum u na nnomnocm».

Ilp uuep . Macca uoncomrexa or o tac na , aano.naaromero 6YTbIJIKY ,

pa nna 930 r . Onpenemrre OO'beM 6YTbIJIKH .

ITo Ta6muJ,e 3 aaxozrara, '11'0 llJIOTHOCTb no.u.COJIHe'lHOrO MaCJIa pasu a

3arII1:m M yCJIOBH e aan aua H pe m n ra e .

,D;aHO:
r

p = 0 ,93 ---;j
eM

m = 93 0 r

V-?

OTB e T : V = 1 JI.

P eIlIeHHe:

V = m
p ,

17 = 930
0,93

r a = 1000 CM 3 = 1
eM
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)l;JIR onpezreneaaa 06'beMa nOJIb3YlOTCR <pOpMyJIOH, KaK npaBHJIO,

B TeX CJIytIaRX, rcorzra 06'beM CJIOmHO HaHTH C nOMOID;bIO npOCTbIX H3Me

peHHH.

?• onpocu

1. KaK Bbl4V1cmleTCfl Macca rena no era nnOTHOCTVI VI o6beMY? 2. no KaKo~

dioprayne MO>KHO cnpenerum, 06beM rena?

H 8

1. KaKOBa MaCCs. 0,5 JI cnnpra, MOJIOKa, pTyTH?

2. Onpenemcre 06'beM JIb.n;HHKH, Macca KOTOpOH 108 r.

3. CKOJIbKO KRJIOrpaMMOB KepOCHHa BXO.n;RT B nRTRJIHTpOByIO 6y

TbIJIb?

4. I'pyaonozrsesmocrr, JIH<pTa 3 T. CKOJIbKO JIRCTOB meJIe3a MomHO

norpyaarr. B JIR<pT, eCJIH .n;JIHHa rcaacnoro JIHCTa 3 M, IJlHpRHa 60 CM H

TOJII.I.\HHa 4 MM?

, Hue S

B03bMHTe 6aHOqKy aa-non Me.n;a. Paccrao'rpwre BHHMaTeJIbHO

3THKeTKy. HaH.n;HTe aa HeH, KaKOBa Macca Me.n;a H 06'beM 6aHOQKH. 3aTeM

paCCQHTaHTe nJIOTHOCTb Me.n;a. IIoJIytIeHHbIH pe3YJIbTaT npoaepsre no

Ta6JIR:u.e 3.

23 . C "'U13

Kam.n;bIH 113 Hac nOCTORHHO BCTpeQaeTCR C pa3JIHQHbIMI1 CJIyqaRMH

.n;eHCTBHR TeJI rrpyr aa zrpyr-a. B pe3YJIbTaTe B3aHMo.n;eHCTBHR CKOpOCTb

.n;BHmeHHR KaKOrO-JIH60 TeJIa MeHReTCR. BaM

yxce H3BecTHo, QTO CKOpOCTb TeJIa MeHReTCR

TeM 60JIbIJle, qeM MeHbIJle ero Macca.

PaccMOTpHM aexoropsre npamepsr, non

TBepm.n;alOill;He 3TO.

TOJIKaR pyKaMH aaroaerxy, MbI MomeM

npnaec'ra e e B .n;BRmeHue (pRC. 54). CKOPOCTb

BarOHeTKU MeHReTCR nOA AeHCTBHeM pyKH xe-

hll . • JIOBeKa.
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KYCOt.{eI< acen eaa , JIemaIlJ,I-di aa npofixe, ony
IlJ,eHHOn B BOP;y, rrpMT.lIPMBaeTC.lI MarHMTOM
(pMC. 55). KycOTIeK xce.neaa M npofiica M3MeH.lIIOT
CBOIO CKOpOCTh non p;encTBMeM MarHMTa.

AencTBy.lI aa npyacmry PYRon, MomHO ee
cacarr-. CHalIaJIa B )J;BMmeHMe rrpaxozmr rcoaeu
npyscaasr. 3aTeM )J;BumeHMe nepenaerca OCTaJIh
HhIM ee ~IaCT.lIM. CmaT8.lI npyxcnna, pacrrpaer.na
acs, MomeT, nanparsep, rrpMBeCTM B )J;BumeHue
nrapax (puc. 56).

Tlpn cmaTMM rrpyxcmrsr p;encTByIOIlJ,UM TeJIOM
6hIJIa pyrca t.{eJIOBeKa. Kor-zra npyxcnaa pacnpast
JI.lIeTC.lI, p;efrcTBYIOIlJ,UM TeJIOM .lIBJI.lIeTC.lI caraa
npyxcaaa. OHa npanonnr B p;BMmeHMe urapax.

Paxerxori UJIU pyKon MomHO OCTaHOBUTh
UJIM U3MeHUTh aanpanneuae p;BRmeHR.lI JIeT.lIIlJ,e
ro M.lIlIUK8 (puc. 57).

Bo acex rrpaaenenasrx npasrepax TeJIO nozr
p;encTBueM zrpyr-oro TeJI8 npnxoznrr B p;BRmeHRe,
OCTaHaBJIUBaeTC.lI UJIU U3MeH.lIeT nanpaaneane
cnoero p;BU.iKeHU.lI.

TaKuM o6pa30M, CKOpOCTh TeJIa MeUHeTCH
UpH B3aHMoAeHcTBHH ero C APyrHMH TeJIaMH.

Haero He YRa3hIBaIOT, KaIWe TeJIO U KaK Aen
CTBOBaJIO aa p;8Hl:IOe TeJIO. IIpOCTO rOBopRT, lITO
na meJLO Beucmeueni CU.TLa UJLU tc neMy npu
JLO:JfCena CUJLa. Tlozr p;enCTBMeM CRJIhI TeJIO MeH.lIeT
CBOIO ctcopocrn».

CMJI8, p;encTByIOIlJ,8.lI na TeJIO, MomeT He
TOJIhKO M3MeHMTh CKOpOCTh scero TeJI8, HO M OT
p;eJIhHhIX ero lIaCTen.

Hanpnraep, ecrra 'HaP;8BuTh naJIhll,8MU H8 .nac
TUK, TO OH COmMeTC.lI, U3MeH:HT CBOIO epOpMy
(puc. 58). B T8KUX CJIyt.{8.lIX rOBopRT, lITO TeJIO
eJeqJOpMupyemCR.

AeepopMa~HeH naasmaerca rnofioe H3Meue
UHe q.OPMbI H paaraepa TeJIa.

55

P~tC . 55

p"" 5 '



r a/Ju fl. t !

Ilpasenea npyroii lIPH rep . Ilocxa, rrexca
W; 8 Sl aa onopax, nporaoaerca, e CJIH na aee ca

A liT CSl q e JI OBeK (pHC. 59). epezmxa ,ll;OCK M nepe
MeW;8eT CSl aa 60JIh Wee p ac TOSl H Me . q e x paa .

ITo ~ IlcTBueM MJI hI CKOpOCT b paan n -n rsrx
TeJI 3 3 O,ll;HO M T O m e np eraa MomeT M 3 M eHHT b CSl

H H aROB O • .IT,JI fl T o r He06xo~UMO K 3TMM Te

JIaM n p MJIOm U T b pa nsre CH JI b l .

T a K , lJTo6 hl n p U B e CT If R ~BHmeRHe rpy30ByIO

M8llll1HY, neofixo liMa 60JIbWafl CHJIB, qeM

PI1 ~ ,ll;JIfl JIerKOBOro aBT OM 0 6 H JI fl. CJIe~OBBTeJIhHO ,

'IHCJIOBOe aaaueane CUJIhl MomeT 6bl T b p B 3 -

JI lIq llbIM: 6 0 JI b W H M U JI ll 1\1 H bIllH M . 1.JTO me Ta~oe CJIJra?

Cnna HBJlHeTCll Mepoii aaanssoneticrna s T e JI.

CUJIa - <pJl31l4eCK8Sl BeJIIIQllHa, 3HB'I11 ' , ee MomHO U3MepllTb.

C HAa . KRK n CKOpOCTb, aanaerca eetcmopuoii B C/l U 'lU IWU . O H a x a 

pa rer puayer ca H e T OJl h l<O q ~~CJJOBbIM 3HaqeHUeM , HO H lIan 118BJIenueM .

Cun 0603H848eTCfl fiY K Bo ii F CO CT p JI ~n<OH , a ee MO~YJIb T o i i me 6yK 

BoH F. HO 6e3 CTpeJl04IW .

1-j 5 H

b

Kor~ rosopa -r 0 IIJI e . BamHO YK83bIBBTb. K KBf<oii T04Ke TeJla n p n
nOiKeHB ~eHCTB . roman H B Hero CH n B .

H a q epTe m e CIfJIY naotipaxcato'r B anne OTpe3Ka npa raoii co TpeJIKoif

na KOHu:e ( p u c . 60). H848JIO OTpe3K8 - TOlJK8 A ecr's T Oq K 8 rrpn noxceans
Cl1JIbl. .IJ.nuHa orpeaxa yCJIOBH O 0603HaqBeT B o npe,AeJIeUHOM MBcwT86e

MO~YJlb Cl1 JIhl.

I1T8K, peayrrs ra'r ,u:eiicT B ll fl CH JlhI ua T eJlO aaBHClIT OT ee M O,u:yJJfl,

na rrpa na en n n II TOlJKII npu o ac a mra .

?• n c
1. B peayn sr are -ie r o MO>KeT MeH51TbC51 CKOpOCTb Ten ? np~BeA~1Te npn 

Mepbl. 2 . LJTO raxoe C~l113? 3 . OT -rero 3aB~C~T pesvnsra AeHCTB~ 51 c~n bl Ha
Teno?4.KaK ~306pa>Ka~Tc~nY Ha YepTe>Ke?
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r Aonu II.

, .
. SlBneHH HrOTeH , C na lKec

~
-

Pi1C.61

--T-

BhIIlYCTI1M K8MeHh 113 PYK - OH naner aa 3eMJlIO (pHC. 61). To me
C8Moe npoa aojiner u C m o6hIM ,up r UM 'I' JlOM . E JIll M~ 6po liTh B r opn 
30HT8J1hHOM uarrpan rremm , 'r o OH He JI TllT npara -
mr aeriao II paaaosrepn . E ro Tpael"TOplleii 6y,ueT
x pasa a JlllHUa (puc. 6 2).

H cxyccr aea m.ril cn . T1lI1K. aa rryuienasni C 3 eM
JlH, Tal< me JleTll'J' e n o npa oil. a ,u;BHiK Tea BO
KP. r 3eMJll1 (pHC . 63).

B t.JeM me npnxa n a aafimonaerasrx aaneaaii?
H 3TH r en a ,nellcTByeT CHnB - 3TO cuna n plfTHm e-
HUH K 3eMne. BCJle,nCTBue n puTHm eHHH K 3e1o<1]1e rra
.n;BKlT 'I' JIa, 1I0.n;HHThIe Ha,u. 3el\lJIeii , a nOTOM orny
uiemrste .

JIH C1'hH zrepeasea orrycxruorcn na 3eMnIO, nOTO
My tlTO 3eMJIH npn-rn rnaae-r JlX . Bna ronapa npHTH
jReHlfiO K 3 eMJle reuer aozra B percax ,

P~c.62

3eMJlfl npnrar'aaaer K ce6e ace TeJIa: no
Ma, rnoneii , JIYHY , COJIHIl,e , aozty B Mopax II
oxeanax H T. .n;. B eBOKl ouepens, H 3eMJIJI
rrp ar ar-asae-rcn K 3T11M 1'eJIaM.

Ilprrrnaceaue CYIIJ, c'rayer ne TOJlbKO
Mem y 3eMJleii U TeJU1MH, Haxo,u;HI.I.J,IlMUC.R
UB Heft . B ce TeJIa npUT.RrllS8IOTC.R npyr 1<
np y r y . HpUTHr HBfiIOTCJI MeiKlJ,y C060H JIyua
II 3eM JIJI. Hprrraacenne 3eMJIll l< JIYHe BbI3bl 
aaer npUJIIIBbI II OTJlHBbI BO.n;bT. Orpoxnsie
MaCCbI sonsr no.n;UlfM8IOTCH B oxeanax 1I MO
pHX ,u.B8m,ll;hI B CyTKI1 H8 MHoro MeTpoB . B aM PH 3
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I'saea II. B3a"MOAe"GTB~le Ten

XOpOllIO H3BeCTHO, tITO 3eMJI.H H .n;PYI'He nJIaHeTbI .n;BH.'iKyTC.H BOKpyI'

COJIHIJ,a, rrpHT.HI'HBa.HCb K nevry H .n;pyr K rrpyry.

ITpHTmKeHHe BCeX TeJI BCeJIeHHOH ,n;pyr K ztpyr'y Ha3bIBaeTCfI nee

MHpHbIM TfirOTeHHeM.

AHI'JIHHCKHR ytIeHbIR Hcaax HblOTOH nepmasr JJ;OKa3aJI H yCTaHOBHJI

3aKOH BceMHpHOI'O TRI'OTeHHfI.

COI'JIaCHO 3TOMy aarcony, CUJtbl npumsuncetcusi MeJICiJy me.nasuc
mem. tio.nwuie, «es« tiosunue maccsc smu:x men. Cu.iu« npumscucenust
MeJICiJy me.nasui yMenbUla10mCH, ec nu. YBeJlU'lU6aemCH pacemost
HUe MeJfciJy flUMU.

,I(JIR scex .'iKHBYII.J,HX aa 3eMJIe ocofienrro Ba.'iKHOe 3UatIeHHe HMeeT CH

JIa rrpHTR.'iKeHHfI TeJI K 3eMJIe.

CHJIa, c KOTOPOH 3eMJIfi npHTRrHBaeT K ce6e TeJIO, naasmaerca CH

JIOH TfljKeCTH.

CrUIa TfI.'iKeCTH 0603HatIaeTCR 6YKBOH F C HHJJ;eKCOM: FT It iK • OHa acer

na aanpanneua BepTHKaJIhHO BHH3.

3eMHOH map HeMHOI'O CrrJIIOcHyT y rrOJIlOCOB, rr03TOMY TeJIa, aaxozra

II.J,HeCR OKOJIO rrOJllOCOB, pacnonoxcerrsr HeMHOI'O 6JIH.'iKe K IJ;eHTpy 3eMJIH.

B CB.H3H C 3THM CHJIa TR.'iKeCTH n a rrOJIIOCe HeMHOI'O 60JIbllIe, tIeM na 3KBa

Tope HJIH aa ztpyr-ax nraporax. CHJIa T5l.'iKeCTH na aepnrane ropsr He

CKOJIbKO MeHbllIe, tIeM y ee rrO,D;HO.'iKHR.

Cu.na rnsoeecmii npstmo nponopuuonasusna scacce smozo mena.
ECJIH cpaaaasan, .n;Ba TeJIa C pa3HOH MaCCOR, TO rrpo TeJIO C 60JIhmeH

MaCCOH I'OBOpRT: OHO TR.'iKeJIee. TeJIo C MeHhllIeH MaccoH 6y.n;eT rrer-re.

Bo CKOJIhKO paa Macca onnoro TeJIa 60JIhme MaCChI zrpyroro TeJIa, BO

CTOJIhKO xce paa H CHJIa TflJKeCTH, .ueRcTByIOII.J,aR aa rrepsoe TeJIO, 60JIhllIe

CHJIhI TR.'iKeCTH, .ueRcTByIOII.J,e:i1: na aropoe. KoI'JJ;a MaCChI TeJI o.n;HHaKOBhI,

TO o.n;HHaKOBhI H .n;eHCTBYlO~He aa HHX CHJIhI TRJKeCTH.

? On'110 CbJ

1. nO'-leMy rena, 6poweHHble rOpIl130HTaJlbHO, nanalOT Ha 3eMnlO?
2. Kaxvio clI1ny uaasraaior clI1nOIl1 HDKeCTII1? KaK ee 0603Ha'-laIOT? 3. nO'-leMy CII1 
na HDKeCTII1 Ha noruocax 3eMnll1 HeCKonbKO 6onbwe, '-leM Ha axearope III npyrax
urvporax? 4. KaK 3aSlI1ClI1T cuna HDKeCTII1 OT Maccbl? 5. KaK HanpasneHa curta
HDKecTIIl?
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§ 25. ClIIna y pvrocra . 3 a 0 rYKa

. 6p

BaM Y.IKe H3BecTHo, tITO na see TeJIa, naxonaruaeca aa 3eMJIe, AeiIcT
ayer CHJIa TR.lKeCTH. B pe3YJIhTaTe AeHcTBHR CHJIhI TR.lKeCTH aa 3eMJIIO

naziaer ITOA6pOIIIeHHhIH rcasreas, BhIIIyru;eHHaR H3 JIyKa CTpeJIa, CHe.IKHH

KH, JIliCThR, oTopBaBIIIHecR OT BeToK, HAp.
Ha KHHry, JIe.IK~YIOna CTOJIe, raxace AeHcTByeT CHJIa TR.lKeCTI-I, HO

KHHra He IIpOBaJIHBaeTCR CKB03h CTOJI, a Haxo,n;HTCR B IIOKoe. Ilo,n;BeCHM
TeJIO na HHTH. OHO nanars He 6YAeT.

IlOqeMY .IKe nOKORTCR TeJIa, JIe.IKa~H:e aa onope H:JIH: nozmenrennsre
na HH:TH:? IlO-BH:AHMOMy, CHJIa TR.lKeCTI-1 ypaBHOBeUIH:BaeTCR KaROH-TO

APyroH CHJIOn. qTo.IKe :3TO aa CHJIa H K8K OHa B03HH:KaeT?
Ifpoaenesr onsrr. Ha cepezraay ropH30HTaJIhHO pacrrOJIO.IKeHHOH AO

CKH IIOCTaBH:M rHpIO (pHC. 64). IlOA AeHCTBH:eM

CHJIhI TR.lKeCTH: rHpR HatIHeT ,n;BH:raThCR BHH3 H
nporaer ,n;OCKy, T. e. AOCKa zrerpopsrapyerca. Tlpa
:3TOM B03HH:KaeT CHJIa, C KOTOpOH onopa (nocrca)
,n;eHcTByeT aa TeJIO, paCIIOJIO.IKeHHOe na HeH. 113
:3TOrO onsrra MO.IKHO CAeJIaTh BhIBOA, tITO aa rH
pIO, KpOMe CliJIhI TR.lKeCTH, HanpaBJIeHHOH nep
THKaJIhHO BHH3, AencTByeT ztpyraa CHJIa. STa CHJIa

HarrpaBJIeHa BepTHKaJIhHO BBepx. aHa H ypaBHO
BeCHJI8 CHJIy TR.lKeCTH. STy CHJIy Ha3h1BaIOT CHJlOH

yrtpyrocrn.
I1TaK, CHJla, B03HHKaI{)~aH B TeJle B pe

3YJlbTaTe ero .u;e<l>opMaO;HH H. CTpeMHlIJ;aHCR nep
nyrs TeJlO B HcxOJJ.Hoe rrOJlO:JKeBHe, aaasraaerca
CHJlOH ynpyrocrn.

CHJIy yrrpyrocrn 0603HatIaIOT 6YKBOH F C na

,n;eKCOM: Fynp-

qeM CHJIhHee rrporacaerca onopa (,n;OCKa), TeM

60JIhIIIe CHJIa ynpyrocra. ECJIH CHJIa ynpyrocra CTa
HOBHTCR paBHOH CHJIe TR.lKeCTH:, ,n;eHCTBYIOru;eH aa
TeJIO, TO onopa H: TeJIO OCTaHaBJIH:BaIOTCR.

'I'eneps nO)J,BeCH:M TeJIO aa HHTH:. HMTh (nozrsec)
paCTRrHBaeTCR (pHC. 65). B HHTH (nozmece), TaK.lKe
K8K H B orrope, B03HliKaeT CHJIa ynpyrocra. Ilpn
paCTR.lKeHHR rrozrseca CHJIa yrrpyrocra yBeJIR"l£MBa-
eTCR. ECJIR CHJIa yrrpvrocrn 6y,n;eT panaa CRJIe TR-
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FYOI' 01

:m eCT H , TO p acra xce n n e n pexp a nraerca . C UJIa 'v n p y r o c r a B03HHKaeT

TOJIb K O rrp n ,Aeq)OpMaIJ;HU TeJI. ECJIH a c x e aa er ,Ae$OpMaIJ;H fl TeJIa , TO HC

xeaaer H CUJIa yrrpyr-ocru.

,IJ;e$opMallJIH 6 b l B8 1OT P83ITbiX BH,AOB: p 8 CT fl:me H H R , C)KBTH R, C,AB H r a ,

H3rH6B, tcpyxemra .
,AByMfl BII,A8MlI ,Ae¢OpM8IJ;HH Bbl :me Il03 H 8 K O H JI l1Cb - CmaTlifl

(CM . pHC. 56) U H3ru68 (CM . pHC . 64). B OJIe e IIO,Ap o 6 H O 3TH H npyra e BH,.lJ;h l

,Ae$opMaIJ,IUt Bbl U3Y1HITe B CTap m HX xrra ccax ,

Teneps nonsrraereca BblflCHHTh , OT u er o 3aBHCHT CH JIa v rr p y r oc'ra.

AHrJIlfHCKIlU y 'le H h l H P o 6 p r I'y sc, COBp e M e HH llK Hs ror oaa, ycraa o 

BUJI , K81< a8BUCl1T CHJIa ynpyrocr-a OT ,Ae(l lOpM8IJ;IUI .

Paccreorpasr OIJblT . B03 b M e M peaanoasrn mnyp , O ,AlIn KOHe IJ; e r o 38

KpeIIlIM B mT8Tl1Be ( puc . 66). IIepBo H a QaJIh H 8 .H ,AJIUHa maypa 6 bl Jl a Zo .

E CJl H K CB060,AH OMy K OH IJ;y nnry p a IJO,ABe CH Th x anncy C rnpbKoii, T O nnry p

y,AJIHHllTC.H . E r o .AJIHHa CT8 HeT p aaa o it z. Y,AJlU H H lle nraypa 1( - rpe x .

6 YKB8 4,AeJl b Tao) MO:mH O HaUTH T a R:

!11 = l - '0 '

E CJIII MeHflTh rapsxn aa 'lamKe, TO 6Y,AeT MeHHTbCH H ,AJlUHa nmypa,

8 3H811lfT , ero y,AJIlIHeHl1e ( ,n:e$ o p M 8 IJ;H H ) !11.
OIIh l T nOK838Jl, T.ITO AWOy Jtb cu n ot ynpyzoc m u np u p a c m scscen uu.

iu.nu. coca muu s mena npsimo npon op uuona.nen. U3.l1Cen eHUIo OJlllHbl
me.na,

B 3TOM H 38KJllOQ8 eTCH J llKOH Tinea , Bana cs raaer ca 3aKOH f Y K 8 CJIe 

,n:YlOUJ;llM 06p8aOM :

F ynp = kM,

r,n:e !1l - y,n:JIliIleHlle TeJI8 (aasreaeuae ero ,n:JllfHbl) , k - R03$<tH fIJ;HeHT

npOIJopIJ;llOIIaJIhHOCTIl, KOTOPbIll naasmaerca :a::eCTIWCThJ{L
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meCTKOCTh TeJIa 3aBHC11T 01' cj:lOPMhI 11 paaxepon, a rarorce 01' MaTe

p11aJIa, 113 rcoroporo OHO 113rOTOBJIeHO.

3aROH Tyxa CrrpaBe,I~JII1BTOJIhKO ,n;JIH yrrpyroa ,n;ecj:loPM8II;l-lI1. ECJII1 rrOCJIe

npexpameana ,n;eR CTB I1H CI1JI, ,n;e¢Op MupyrOIIJ;l1X T eJIO, OH O B03Bp~aeTCH B

H CX O,l(HOe 1I0JI0 .iKeHl1e, TO ,n;e¢OpMarr;I1H HBJIHeTCH ynpyzou.
BOJIe e noztpofia 3 8 K OH rYK8 11 B11,n;hI ,n;ecj:lopMa~11 ll BbI 113yqHTe B

CTaplIIl1X x n acca x .

? S onp oc I

1. Korn a B03 HVl KaeT CVlJ1a vnpvrocr n? 2 . '{ro Ha3blBalOT geepopMaL\V1eC1
TeJ1a? 3 . KaK."e BVlg bl geepopMaL\ V1 C1 Bbl aua er e? 4 . KaK cj:>opMyn Vl pyeTCs:l 3aKOH
iyKa? 5. KaKaanacusaerca 3aKOH iyKa?

. B C Tena

B rrOBCe).l,H e n H OH jf{lI3 H H O'<IeH h "l{aCTO n ClIOJIh 3 y eT c R noa a -rae «s ec e ,

Flonsrraew ca BbIHC HU Th , '<ITO »ce 31'0 aa Be JI11"l{U H a . B OIlhIT B..-X, xorna TeJI O

CTaB I1JI I1 aa o nopy, c a<.ItM 8 Jl a Cb He TonbKO orropa, HO 11 r eno, npa -ra r-aaa
eraoe 3 e M JI ii.

)J,e cj:lop M 11p o B8 H H oe. C.iK a T Oe T e JIO ).I,aBI1T na OIlOP Y CI1JI o i i. l W TOp y IO

Ha3bIBa IOT BeCOM TeJla.

ECJlU TeJlO n ozmeureao a a Hl1Tl1 (n onaece) , TO pac
THHyTa He TOJIhKO H11T b (nozmec), HO 11 carao TeJIO.

Bee TeJIa - :;lTO cun a , C x or opoii Te.ao BCJ'IeA
CTBue nprrr n aeeuna K 3 eMJIe tteiicTByeT na onopy
IIJ111 n onaec.

Bec TeJI8 - 3 1'0 8eKm UpltUJI. qJU 3U'leCKaR BeJI U 

'/ UNa H 0603I-Ia,<[aeT CSI 6yI<.BOfl P.
O.n;RaKO cnezryer n OM H lIT b , 1.11'0 CUJla msoeecmu.

npun ooceno K menu, a Bee np UJlOJlCeH Ie onope
UJlU noiieecu (pnc . 67. a , 6).

E JIll TeJIO H o nopa nenonaaaeasr H JI H ,n;BH.iKyT CSI

paBHOMep HO 11 npHMOJlllHenHO, TO sec TeJIa n o CBoeMY

"l{lICJI OBOM y 3Ha"l{eHHIO paaerr c a n e T fl .iKeCTH. T. e.

P = F T lI lf('

Cnenyer 1l0MHHTb, 1.11'0 CHJla T SI.iK e CTlI B03HUK8eT

BCJl e .n;CT B u e B38uMo,n;elicTBHfl TeJIa H 3eMJIlL
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r. uaa II. B3IU1r..tO.oet:i CT1!\Il8 Tan

Bec TeJIa B03HHKaeT B pe3YJIbTaTe B3aliMO,n;eM:CTBH.H TeJIa H onopsr

(nonaeca). Orropa (norrsec) H TeJIO rrpn 3TOM ,n;eepOpMHpYlOTC.H, t.ITO npnao

,n;HT K rrO.HBJIeHHlO CHJIbI ynpyrocra,

? S onpOCbl

1. '{ro Ha3blBatOT BeCOM rena? 2. lleM OTnV14aeTCS'l aec rena OT cnnu
TS'l)f(eCT V1?

CSS13b M

27 . Ep,HHHLlbl CHnbl .

y clI'lno~ TS1>KeCn1 lI'lMacco~ Tena

BaM yace H3BecTHo, t.ITO CHJIa - 3TO epH3Ht.IeCKa.H "BeJIHt.IHHa. Ona KpO

M e q a CJIOBOr o 3Hat.Ie HH.H ( M O,n;yJI.H) HMeeT HaUpaBJIeHHe, T. e . aro BeKTOp

Ha.H BeJIHt.IHHa.

CHJIy, KaK H JIl06ylO epH3Ht.IecKylO BeJIHt.IHHy, MOiKHO H3MepHTb, T. e.

cpaaaarr, C CHJIOM:, rrpHH.HTOM: aa e,n;HHHI.J;Y.

E,n;HHHI.J;bI epH3HtleCKHX BeJIHt.IHH scerna BbI6HpalOT yCJIOBHO. TaK, aa

e,n;HHHI.J;y CHJIbI MOiKHO 6bIJIO rrpI1HRTb JIl06ylO CHJIY. Harrparaep, MOiKHO

Bbl6paTb B Kat.IeCTBe e,n;HHHI.J;bI CHJIbl CHJIy ynpyrocr-a KaKOM:-JIH60 npy

iKHHbl, paCT.HHyTOM: zto orrpene.nexaoa ,n;JIHHbI. 3a e,n;HHHI.J;y CHJIbl MOiKHO

rrpHHRTb H CHJIy T.HiKeCTH, ,n;eM:CTBYlO~YlOna rcaxoe-nnfiyzts TeJIO.

BbI aaaere, t.ITO CUJLa RBJI.HeTC.H rrpHt.IHHOM: H3MeHeHI1.H CKOpOCTH re

JIa. MMeHHO rr03TOMY sa eOUl-lU4Y CUJLbl npuusuna CUJLa , «omopasi sa

epemsc 1 C uemeneem. ctcopocm» mena »uiccoii 1 tcr na 1 ~.
C

B t.IeCTb aHrJIHM:CKOrO epH3HKa M. Hsroroaa 3Ta e,n;HHHI.J;a Ha3BaHa

I-tb1OmOl-tOM (1 H).
T.J:acTo rrpHM e H RlOT H rtpyrae e,n;UHHI.J;bl - T-CUJLOl-tb1OmOH- (lcH), MUJL 

nu.nutomotc (MH):

1 KH = 1000 H, 1 H = 0,001 KH.

IIorrbITaeMC.H orrpenenars BeJIHt.IHH y CHJIbl B 1 H. Ycraaorureao, 'ITO

1 H rrpH6JIU3HTeJIbHO panen CUJIe T.HiKeCTH, KOTOpa.H ,n;eM:CTByeT na Te.lIO

MaCCOM: 110 rcr-, UJIH 60JIee TO'IHO 9~8 Kr (T. e. OKOJIO 102 r).

He06xo,n;HMO rrOMHUTb, 'ITO CUJIa T R iKe CT U , ,n;eH:CTBYlO~a.H aa r e 

JIO, 3aBUCUT OT reor-padra-recrcoii IUHpOTbl, aa KOTOpOH: aaxonxrca TeJIO.

CHJIa T.fliKeCTH MeH.fleTC.fl H npa H3MeHeHHU BblCOTbI Ha,n; rrOBepXHOCTblO

3eMJIu.

2



ECJUI e,n;HHHIJ,eM CHJIbI .HBJI.HeTC.H 1 H, TO KaK paCC'IHTaTb CHJIy T.HmeC

TH, KOTOpa.H ,n;eMcTByeT aa TeJIO m060M MaCCbI?

MaBeCTHO, 'ITO, BO CKOJIbKO paa MaCCa O,n;HOrO TeJIa 60JIbme MaCCbI

zrpyroro TeJIa, BO CTOJIbKO me paa CHJIa T.HmeCTH, ,n;eMCTBYIOm;eM aa rrep
soe TeJIO, 60JIbDle CHJIbI T.HmeCTH, ,n;eMCTBYIO~eMua nropoe TeJIO. TaKHM

6
~ 1 ~

o paaora, eCJIl1 na TeJIO MaCCOl1 9,8 xr nexcrnyer Cl1JIa T.HmeCTl1, paanaa

1 H, TO aa TeJIO

Ha TeJIO MaccoH

2
xr 6y,n;eT ,n;eikTBoBaTb CHJIa T.HmeCTH, pannaa 2 H.9,8

9~8 Kr - Cl1JIa T.HmeCTH, pasnaa 5 H, ~:~ xr - 5,5 H

H T. ti. Ha TeJIO MaccoH ~:: xr 6y,n;eT ,n;eHcTBoBaTb CHJIa, pasaaa 9,8 H.

II 9,8 1 - 1 ;:;,-
OCKOJIbKY 9,8 xr = xr, TO na me.no scaccou. xr oeucmeuem

cu.na T11..HJfCecmu, paenast 9,8 H. 3Ha'IeHHe CHJIbI T.HmeCTH, ,n;eHcTByIO

~eH na TeJIO MaccoH 1 Kr, MomHO aanacan, TaK: 9,8 H .
Kr

3Ha'IHT, eCJIH sa TeJIO MaccoH 1 xr ,n;eiicTByeT CHJIa, pasaaa 9,8 H, TO

na TeJIO MaccoH 2 xr ,n;eHcTByeT CHJIa, B 2 paaa 60JIbDla.H . OHa panaa
19,6 H. Ha TeJIO MaccoH 3 xr - B 3 paaa 60JIbIIIaSl H paaaaa 29,4 H

HT. n,

TaKHM ofipaaora, QTo6bI onpenemrrs CHJlY T.H:lKeCTH, ,lJ;eHCTByIOIIQ'lO

H
aa TeJlO JII060H MaCChI, Heo6xo,lJ;HMO 9,8 - YMHO:lKHTh aa Maccy aroroKr
TeJla.

Maccy TeJIa asrpaxcaror B KHJIOrpaMMax. 'I'orna IIOJI'y4:HM, 'ITO

H
F T lI'K = 9,8 - . m.Kr

H
BeJIl1'Il1HY 9,8 060aHa'IaIOT 6yKBOM g, H epopMYJIa ,n;JI.H CHJIbI T.H-

Kr

meCTH 6y,n;eT HMeTb BH,n;:

F T H 7K = gm;

rzte m - Macca TeJIa, g - Ha3bIBaIOT yClcopeH.UeM CBo6oaH.oZO naoe
H.U.R.. (IIoH.HTHe yCRopeHI1.H cB060,D;HOrO naaeana 6y,n;eT BaMI1 aayxeao B

9 RJIaCce.)
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IIpl1 P mea m r aan ax, KOr ,D, He rpetiyerca 60JIbIlIOH:

H H
TOQHOCTI1, g = 9,8 - oKpyrJl.fIlOT ,D,Og = 10 - .Kr Kr

B aM y >Ke M3BecTHo, qTO P = FTRJK' ecJIM Teno R on opa

HerrO,D,BH>KHbI I1JJH ,D,BI1JKYTCR p asaosrepao H IlpHMOJIH
HeHRO. CJle,D,OBaTeJIbHO, aec TeJIa MO>KHO orrpenemrn, no
epopMyJIe:

P=gm.
Tlpuuep , Ha CTOIl e CTOHT qalmllK C BO,D,OH: MaccoH

1 ,5 RI'. On peAeJII1Te ClIJIY TSDKeCTI1 11 Bee tIaHHHKa . IIo
Ka.>Kl-ITe 3TH CHJIbI aa pn cymce 68.

A aHO:

m. = 1,5 K I"

H
g ::= 10

KI'

FT SU K - ?
P - '!

e rneaa e :
F n1 a< = gtn,

P = gm ,
H

F T R 1K = P == 10 - . 1 ,5 tcr = 15 I-I.
HT

OTBeT: F T R m = P = 15 H.

Teneps Jl306pa3uM CllJIbI rp8cPMl:JeCKH. Bsrfiepesr MacIDTa5. Ilycrr,
3 H 6YAeT pasen OTpC3Ky Ammoii 0,3 eM. T or A8 CUJIY B 15 H aeofixoznoao
HallepTHTb OTpe3KO i ,D,JIliHO" 1, 5 CM.

JIeAy eT yl.{HTbIB8Tb , QTO lIJIn T.fDKeCTH AeHcTBye T na TeJIO, a 38a
qHT, npan >KeHB K 8MOMy TeJIy. Bec n H:CTBy eT HR onopy HJIH nonsec,
T. e. npi JlO>KeH K on ope, B namest cnyxae K TOJIy.

~Bo 0•
1. '-lTO 3Ha'-l Il1T 1I13Mepll1Tb KaKylO-nll160 cany? 2. 4ro npll1HHTO sa eAl'1HII1u,y CII1 

nu ? 3. KaK pacc-nrrars Cli1nY TIDKeC1l1, AeHCTBYIO~YIO Ha reno nlO60H Maccbl?
4 . n o KaKoH ¢opMyne MO)KHOonpenenars sec r ena?

4 n U UJffHle H H e 9

1. Onpenerrare CI1JIY TH>KeC'rlI . AeftcTBYIO~YlO na TeJIO Maccoii: 3,5 Kr;
400 r ; 1,5 '1' ; 60 r .

2. I-I i iA.I1Te sec TeJla, Macca x oropor o 5 xr-, 300 r .
3. B ee senoae 8 700 H . Onpenezr a r e ero Maccy. ne.naa r e pHCyROK Ii

nOK8>KIiTe sec TeJla .
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4. Bsrpaaare B HhIOTOHax CJIeAYIOI.IJ;Re Cl1JIhI : 240 KH , 25 KH, 5 KH,

0,2KH.
5. Ha CTOJIe CTOl1T TeJIeBI130p MaccoR 5 Kr. Orrpenemrre CUJIY THmec

'I'll U sec TeJIeBU30pa. I-I306pa3I1Te 3TH CUJIbI aa p n cyax e.

Ha n p arcr a x e tI 8CTO n p UXOAHTCH U3MepHTh CHJIy, C KOTOpOR OAHO Te 

JIO neiicr ay er aa APyro . ,I:(JIR H3Mep eHHR CHJIhI IlCrrOJIh3yeTCH npatiop,

KOTOPhIii: a a bIBBeTCR AIIHaMOMeTp (0 '1' rpen. 8UnQ.lIfUC - CUJIa , stern

peo - H3Mep HlO) .

,l];HHaMoMeTp hI 6blB aIOT p 3JIU'lHOr O yCTpoHCTBa. OCHOBHaH I1X

tIaCTb - TBJIhHaH npy xca a a, K OTOpOH n p a n aro r pa3HYIO epOPMY B 3aBU

CHMOCTH 0'1' H83Ha QeHUR n p afiopa . YCTpOHCTBO n p o cr eitnrer o AHHaMO

MeTp a OCHOBhI BaeTCSI na Cp aBH HIlH JII060H ClIJIbI C CllJIOH n p y ro TH rrp y 

m HHbI.

Tlpocr efim a ii AH H8MOMeTp Mom HO H3r OTOBUT b H3 npyxcnasr C ABy MR

K p IOtI KaMH, yxpenrt HIIOR a a AOIIWtIK e (pHC. 69, a). Ie Hu mHeMy KOHlJ,y

npyacmn.r rrpUKpeDJISIIOT yxaaa-rern. , a na AOCKy HBKJIeUBBlOT IlOJIOCKy

6eJIoii Gy MBru .

O TMeTlIM aa 6yMare 'lepTO 'lKOR n OJIOiKeHUe

YKa3BTeJISI npn nepacraay-roti npy xcn a e . 8'1'8

OTMeTKB 6YAeT HyJIeBOR oTMeTKoR ( CM.

pRC. 69, a).
3aTeM K K p lOtIKy 6YAeM nOABeIllHBaTh rpya

MaccoH 9~8 x r , T . e. 102 r. H a 3'1'0 '1' rpy a 6YAeT

AelI TBOBaTb CRJIa TRiKeCTR, pBBHaR 1 H. IToA

.n.eHcT BileM 3TOii: CHJIhI (1 H) npy acn aa p ac 

TRHeTCR, YKa3aT JIb orrycrnrca BHH3. Ero
HOBoe nOJIOm eHUe _QTMe'laeM aa 6 y Mar e H

CTaBHM lJ,H<PPY 1 (pRC. 69, 6). ITocJIe srero

nOABeIllHBaeM rpya MaccoH 204 r H CTaBUM

lJ,u<ppy 2. 8'1'0 03HaQaeT, 'ITO B TaKOM nOJIOiKe- u )

HUH CUJI8 yrrpyrocrn npyacnasr pasna 2 H.
IloABecHB rpya MBc coii 306 r, HaHOCUM Me '1'Ky

3 R T. A.
)J;JISI '1'01'0 T.J'1'o6hl H3Ml"PH'1'b AeCRThIe AOJIU

HLIOTOHa, ayxcno H8 HeCTR AeJIeHUR - 0,1; 0 ,2; p,
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0,3; 0,4 If T. ~. ,IVr.fI aroro paCCTO.HHlf.fI Mem

ny OTMeTK 8.Mlf 0 If 1; 1 If 2; 2 11 3; 3 If 4
If zranee .n;eJI.fIT na ztecrrn, pasasrx -racreii.
TaK MOmHO C~eJIaTb, yqlfTbma.fI, '-ITO cnna
ynpyrocra rrpyacansr Fyap ya emrxaaaerca

BO CTOJIb K O paa, BO CKOJIbKO yBeJIlf'IlfBa eTCH

ee y ~mlHeHlfe 1'J.l. 3TO CJI rryer aa 3aKOHa

I'yxa: F~'TJP = kl'J.l, T. e. carra ynpyrocr n TeJIa

npa paCT.fImeHI1M nparao rrponopuaoaarrsna
M3MeHeHMJO .n;JII1HhI TeJIa.

Ilporpazryaponaanaa npyxcana If 6y-

p . 70 ner rrpOCTeHIDMM .D;MHaMOMeTpOM.

C noraonrsro ~MHaMOMeTpa lf3Mep.fIJOT

He TOJIbKO CMJIy T.fImeCTlf, HO If ~pyrlfe

CMJIbI (CMJIa yrrpyroc'ra, CMJIa TpeHMR M T. zr.). TaK, aanpusrep, ~JI.fI M3Me

peHHR CMJIbI paana-nrsrx MhIIlleqHhIX rpyrrrr qeJIOBeKa lfCrrOJIb3Y JOT Me)J;M

~HHCKHe )J;HHaMOMeTpbI. )J;JI.fI lf3MepeHlf.fI MyCKyJIbHOH CHJIhI pyxa IIpM

cmaTlflf KMCTH B KyJIaK npareeaaror PY1.IHOH AHHaMOMeTp - CHJlOMep

(pac, 70).
TIpHMeH.fIIOT TaKme pryr-asre, rlfrI:paBJIMqe CK Ue, 3 JIe K T p M'-I e c K lfe

If rrpyr-ae ~uHaMOMeTpbI.

B nocnezmee BpeM.fI JUlfpOKO rrpasrenarorca :3JIeKTpW{e CKHe ,D;HHaMO

M eTpbI. OHM COCT O.fIT 113 ~aTqUKa , K OT Op bI H npeofipaay e r ~e<popMaU;MJO B

3JIeKTpMQeCKliH car-nan.

)J;JIR H3MepeHM.H 60JIbIDUX CliJI, TaKlfX, nanpaxep, KaK T.fIrOBble

YCMJIli.H TpaKTOpOB, T.fIr aqeft, JIOK OM OTlfBOB, MOpCKMX U pex asrx fi y x c n p o a ,

MCrrOJIb3YJOT crreuaansmae TID'OBhle ,lJ;HHaMOMeTphl (pMC. 71). I1MM MomHO

li3MepMTb CHJI b I ,D;O H eCK OJIbK U X ,lJ;eC.HT K OB TbIC.fItI HhJOT OH OB.

P~IC . 71
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? S noocss

1. KaK aaauaaior npatiop ,IJ,Jl51 L-13MepeHL-151 cunsr? 2. KaK L-13rOTOBL-1Tb npo
cTeVlwL-1V1 AL-1HaMOMeTp? 3. KaK HaHeCTL-1 Ha ui xany AL-1HaMOMeTp AeneHL-1s:l, co
oTBeTcTBYIO~li1e 0,1 H? 4. Kaxue Tli1nbl AIi1HaMOMeTpOB saM 1i13BecTHbi?

~ Ynp H H e 0

1. Orrpenemrre ueny zreneaaa K8iK,ll,Or O npatiopa H CUJIY T.flfKeCTH,
.n;eMCTBYlOUJ;YlO aa K8iK,ll,bIM rpy a (pHC. 72).

2. l.JeMy pasea sec rcaxcztoro rpyaa (CM. pHC. 72)? "YKaJKHTe TOT.IKy ero
npnnoaceana?

3. ITo pHCyHKy 73 orrpenerrare, C KaROM CHJIOM pacrar-aaaerca xaxc

,ll,a.fl npyxcana non ,ll,eiicTBHeM nonsenrennoro K HeM: rpyaa (sracca ozraoro
rpyaa 102 r).

II
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r A QI!JQ 1I. c l J1

. Cn o eHM e AByx: C n ,
an aBfleHHbJX no OAHO np MO .

a HOAeHCTBY~ C

B 60JIbIIIRHCTBe crrysaea, C KOTOp bI MR MbI BCTp e"lIaeM CH B JKR3HR, aa

TeJl O AeiicTByeT He ona a, a cpaay HeCKOJlbK O CRJI. TaR, a artpaxep, aa

n a pa III lOTUCTfi, crrycxaromeroca aa 3eMJ£IO, AencTBylOT CH:1Ia TSDl<eCTR U

ClIJIa conpOTRBJIeHRSI B03Ay x a. Ha TeJIO, BRCSI~ee aa npy xcn ne, AellcTBY

IOT ABe CRJIhI: CRJIa TRJKeCTR R CRJla yrrpyrocra rrpyxcansr.

B KaJKAO n OAo6HOM crryxae MOJKHO aaMeHRTb HeCKOJlbKO CRJI, B Aen 

CTBU'l'eJlbHOCTU npRJIOJKeHHbIX K TeJIy, OAHon CRJIOH, paenouennoii no
C60eM Y Beucmeu so 3m UM cu.n.a si ,

elf a, KOTopaH n p OIl3BO,l\IfT na TeJIO rascoe :iKe .ne i i c TBlle , KaK He

CKOJILKO O,l\HOBpeMeHHO ,l\eiicTBYIO~IIX CIIJI, Ha3b1Bae TCSI pas n o n e i i c r 

Byro~eii 3TIIX CIlJI .

H a i i AeM paBHo.nellcTBYIO~YIO ABYX CliJI, AenCTBYIO~UX n a TeJIO n o

OAHOll rrp HMoi'1 B OAHY CTOpOHy.

06paTRMCH K OilbITY. K rrpyacnne OARR non AP y r u M nOAB CRM ABa

r pyaa MaCCOM: 102 R 204 r-, T. e. BeCOM 1 R 2 H (pRC. 74, a). OTMeTRM

AJIRHy , aa KOTOpylO pacr a a y n acs IIpy JKUHa. CHl1MeM 3TH rpyasr, aaxe-

p, _7
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I'saea II.

HMM OP;HMM rpyaora, KOTOpbIR pacrar-anaer rrpyxcauy na TaKyro xce P;JIM
rry (puc. 74, 6). Bee aroro rpyaa OKa3bIBaeTC.fI paBHbIM 3 H.

JlI3 OIIbITa CJIeAyeT, 'tITO: pa a a oneitcmyromaa CHJI, Han p aBJIeHHhIX
no o~uoii npaeroii B OAHy CTOpOHy, uanpauneaa B Ty ~e CTOpOUy, a ee
MOAYJIb paaen YMMe MOAY eil: COCTaBJI.fIIOIU;HX CII JI.

Ha p acyax e 75 paaaoneiicrayroniaa can , Aeik rny lOIl.\UX aa TeJIO, 060
3Ha4eHa 6ylffiOii R, a cnaraestsre ClUIhI - 6YKBaMli FI ll F2' B ;:)TOM crrysae

R = F 1 + F 2 .

B bI.flCHHM -renep s, K8.1< HaiiTM paBHOp;eRcTBYlOIl.\YIO ~BYX CUJI, AeucT
BYlOIl.\llX aa TeJIO no OAHOU rrp.flMoii B paaasre CTOpOHhI. T ello - CTOJUIK AM
HaMOMeTpa. IIoCTaBHM na CTOJIUK r HplO neco I 5 H, T. . n onei i cr n eM aa
Hero CillIOR 5 H , aarrp aaneaa oa BHH3 (pu c. 76, a). IIpHB.fI.iKeM K CTOJIUKy
HMTh H no HCTByeM n a Hero C CUJIOll, paaaoa 2 H (pHC. 76 , 6), a arrpas 
JIeHHOH asepx . Torna AHHaMOMeTp rrOI<8..iKeT CUJIY 3 H. 3 TR CUJIa ecr r, pas
HOAel lcTBYIOIl.\aH n syx CUll : 5 H H 2 H.

JlITaK , pasnon iicTByroIU;a.fl nnyx CRJI, HanpaBJIeHHhIX no OP;UOR
rrp.flMoi i B rrpOTIIBOrrOJIOm Hble CTOpOHbI , aanpannena B CTOpOH OOJIb
m e" no MO~YJIlO CHJIhI , a ee MOAYJIL p anea p a3HOCTH MOAYJIcii COCTaB
JIUIOIU;UX CUJI (pu c . 77):

R =F2 -F1·

E CJIH K TeJIy npUJIO.iKeHbI AB pasnsre H n an paaneaasre npcr anorro
JIO.iKHO ClIJIhI , TO p aBHOAeHCTBYIOIl.\asr 3THX CUJI pann a Hy JIlO. Harrpnstep,
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r ,1U /JU II.

eCJIM B aaurers onsrre aa KOHeI..I, HMTM nOTHHyTb CMJIOH 5 H, TO CTpeJIKa ,AM

HaMOM eTpa yCTaHOBMTC.H aa HyJIeBOM ,AeJIeHMM. PaBHO,AeHCTBYIOI.I.l;aH

,ABYX CMJI B 3TOM cnvxae panna HyJIIO:

R = 5 H - 5 H,
R = O.

TeJIo nozt ,AeHCTBMe M zrsyx paBHbIX M npOTHBOnOJIO>KHO aanpaanea

HbIX CMJI 6y.n;eT HaXO,AMThCR B noicoe MJI11 .n;BMI'aThCH paaaoraepao 11 npa

MOJI11 H eHHO.

Hanpnraep, B noxoe HaXO,AI1TCH TeJIO, H306pa:>KeHHOe ua pncyaxe 74.

? SonpOCb"

1. IlpLtlBeALtlTe npLtlMepbl AeiiicTBLtl~ Ha reno HeCKOnbKLtlX can , 2. Ka Ky lOcany
uaausaior paeaoneucrevrouiea HeCKonbKLtlX cun? 3. Onuunrre onsrr, B KOTOpOM
onpenensnor paeuoneacrsvouiyo ABYX cun, aanpaaneuuux no OAHOiii np~Moiii
B OAHy CTOPOHY. 4eMy paaua 3Ta paauoneacraviouias? 4. 4eMy paasa paBHO
AeiiicTBYIOw,a~ ABYX can, uanoaaneaaux no OAHOiii np~Moiii B npOTLtlBOnOnO>K
Hble CTOpOHbl? 5. KaK 6YAeT ABLtlraTbC~ reno nOA AeiiicTBLtleM nsvx paB Hb'x npo 
TI1BOnOnO>KHO uanpaaneauux c an?

I YnpaJKHeHUe 1 1

1. qeJIOB K , Macca rcoroporo 70 KI', .n;epJKHT aa nnexax HIlJ;liK M a CCOH

20 KI'. C K aKOn C11JIOH l.leJIOBe K .n;a BH T aa 3e M JIIO ?

2. B n r p e no n p eTH I'11BRH H IO I<UH a T a ynacra y ror x e r srpe l.leJIOBe K R.

JJ:Ba 113 HHX T.HHyT KaHaT B O,AHy CTOpOHy C CHJIa M H 330 H n 380 H, zraa 

B npOTMBOn OJIOJKH ylO CTOpOHy C ClIJI aMM 300 H H 400 H. B K aI<OM aa

npa BJIeHHM 6 Y,AeT ,ABu:ra T h CH KaHaT M l.leM y panna paBHO,AeHCTBYlOll~aH

3TH X C11JI? Ca enair r e -repre xc.

3. l.IeJIOBeK cnycxaerca aa nap annore, ,ADuraH Cb paBHOMepHO. CHJIa

THJKeCTH napaunoracra BMeCT e C rr apanno-roxr 700 H. LleMY paaxa CUJIa

conpOTHBJIeHHH aoazryxa?

CaHKH, CKaTlIBIlIHCb C ropsr, .n;BHJKyTCR no I'opH30HTaJIhHOMY nyra

HepaBHOMepHO, CKOpOCTb I1X nOCTeneHHO yMeHbIIIaeTCR, H -repea H e KOTO

poe BpeMR OHH OCTaHaBJIHBaIOTCR. MaJIbl.lI1K, pa36eJKaBIlIHCh, CKOJIb3HT

aa KOHbKax lIO JIb,Ay, HO, KaK 6b1 H11 6hIJI rJIa,AOK JIe,A, M 8 JI h tU f K Bce-TaKH

OCTaHaBJIHBaeTCH. OCTaHaBJIHBaeTCH H BeJIOCHne,A, xorna BeJIOCHlIe.n;11CT

npexpauraer spama-n, nenana, MhI 3HaeM, l.lTO np11QHHOH BCRKoro H3Me-
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HeHlUI CKOpOCTli ,n;BliJi{eHliH (B ,n;aHHOM cnyxae y M e H b m e H H H ) HBJIHeTCH

ca n a , 3Ha~IliT, li B paCCMOTpeIIHbIX npaxrepax a a xaxcnoe ,lJ;B liJi{y m;e e cH

T e JIO ,lJ;eHCTBOBfiJIa cana,
Tlpa conpaxocnoaenna ozraoro T e JI a C ,lJ;pyrliM B03HliI<.aeT B3aliMO

,n;eHCTBlie, npensn-c'myroutee HX OTHOCliTeJIbHOMY ,lJ;BliJi{e H liIO , xor opoe
IIa3bIBaIOT TpeHH e l\t. A CliJIY, xapaKTepli3yIOUJ;YIO

Ha3bIBalOT CHJIOH TpeBHH. OHa 0603Ha~IaeTCH

6YKBOH F C liH,IJ;eKCOM: Fr'p (pac, 78).

Cu.na mpeuusi - 3TO erne ozran BH,n; CHJIhI,

OTJIIP i a IO IIJ;li f I CJl OT paCCMOTpeHHhIX paaee CHJIbI

THJi{eCTH H CliJIbI ynpyroc'm.
O,n;HOH li3 npa-raa B03HliKHOBeHHH CHJIhI rpe

HliH Jl BJI JI eTC.H mepOXOBaTOCTb rrOBepXHOCTeH CO

rrpHKaCRIOm;liXC.H TeJI. ,lI;aJi{e r .nazucne aa Bli,n; rro

BepXHOCTH TeJI liMeIOT HepOBHOCTli, fiyroptca li

uaparra ma . Ha pncymce 79, a HepOBHOCTH nao
fipaacensr B yBeJIHy:eHHOM Bli,n;e. Kor-na O,lJ;HO TeJIO

CKOJIb3liT liJIli KaTliTC.H no rrOBepXHOCTli zrpvroro,
3TH H.epOBH.OCmll 4enJt,fUOmC.H apyz sa apyza,
liTO C03,n;aeT aercoropyio CHJIy, 3a,n;epJi{HBRIOm;yIO

,n;BliJi{eHlie.

,r:r;pyrRH rrpHqHHa TpeHH.H - B.1all.MH.Oe npll
msuscenue sconeicu,n. conputcacatouiuxcst me.n,

B03HHKHOBeHlie CliJIhI TpeHli.H 06YCJIOBJIeHO

rJIaBHhIM 06pa30M nepaoii rrpHY:HHOH, xorzra

rrOBe pXFIOCTli TeJI nrepoxoaar'sr. Ho eCJIH rro

BepXHOCTli TeJI xoporno OTrrOJIlipOBRlIbI, npa CO

rrpHKOCHOBeHHH xacrr, HX MOJIeKyJI paC110JIaraeT

CH oxeas 6JIH3KO npyr K ztpyry. B 3TOM CJIy-qRe na

lIliHaeT 3aMeTHO l1POHBJI.HTbC.H npHT.HJi{eHHe MeJi{

zry MOJIeKyJIaMli conpaxacaionnrxca TeJI.

CliJIY rpeana MOJi{HO YMeHhmliTh BO snror-o

paa, ecrra BBeCTli MeJi{,n;y TPYIIJ;HMliC.H nOBepXHO

CT.HMli csraaxy, CJIOH CMa3Kli (pnc, 79, 6) pas-s

ezraaaer noaepxaocra -rpynraxca TeJI. B 3TOM CJIy

lIae conpaxacarcrca He rrOBepXHOCTli TeJI, a CJIOH

CMa3Kli. C M a 3 K a Ji{e B 60JIbIIIliHCTBe CJI~laeB

Ji{li,n;KaH, R TpeHlie CJIOeB Ji{li,n;KOCTli MeHbIlle, ~leM

TBep,n;hIX rrOBepXHOCTeH. Hanparaep, na KOHbKRX

MaJIOe rpenne rrpx CKOJIbJi{eHlili no JIh,n;y 06'hRC-

7 1

;;lTO B3auMo,n;eHcTBlie,
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Ps aea II. B

H$'IeTC$'I T aKme AeHCTBHeM CM83K H . MemAY KOHhKaMH H JIhAOM otipaayer

$'I TOHIOiR CJIOH BOAhI. B TeXHRKe B Kal:JeCTBe CMa3Kli IlIlipOKO npasreaa

lOT P83JI lft·lRbIe M8cm i.

IIpR CKOJtb JICenUU oznroro TeJIa no nOBe p X H OCTli A P y r oPO B03HFm 8eT

rpeane, rcoropoe Ha3hIBalOT TpeuHeM CKOJJMKeHHH. Harrpnsrep, TaRoe

TpeHlie B03HliKaeT npa ABlijiCeHlili c a a eii li JIhlm no c ner y .

ECJIR m e OA HO T eJIO He CR OJIh 3UT , a tcamurncst no n OBep X H OCTli APY

1'0 1'0 , TO Tp eHHe, noan a x aiom e npa TOM , R 8 3hIB8lOT TpeHJI~M Ka'leHHH.

T a R , n p n A Bu m eH lili K OJIe C a a r ona, aBTOMOOliJI$'I, npa rrepexa-cs raauan
6 p eBeH H JIli fioxex no 3 M JIe n p O$'IBJI$'IeT C$'I r p e n a e K 8 Qe HliSi .

PVlc.80

CliJI Tpe UIU I MomH O 1I3 MepU Th . Harrpa raep , 1JTOOhI li3Me pUTh U JI y

TpeU H$'I IWJIhmeH liSi nep eaa u a o r o 6pYCl-t8 no ,u;OCK e liJIli n o TOJIy , H M O

rrpnxpemrn, K nesry ,u;U H aMOMeTp ( p uc. 80 , a). 3 aTeM p 8BH OMep H .ABH 

r8Th 6PYCOK n AOCKe , nepaea ,u;liHaMOMeTp r o p U 30 HT 8JIhH O. "llTO rr p a

3TOM noxaaeer ,u;UH8.MOMeTp'? Ha OP Y COK B ropIi30 H T a JI h H OM aarrpaane

BliIt ,u;eiicTBylOT ABe CHJIh £. OARa CliJIR - CUJIa y npyro TH npyacmrsr AI 

HaMoMeTpa, n anp a a n en n aa B CTOpORy ,u;BumeHH$'I. Br opaa CUJIa - 3TO

CRJIa Tp eHII$'I, Hal1p8BJIeHHaH l1P OTIiB ABRmeH uSi . T a K KRK 6 p y COK ,u;Bll 

meTC$'I p aBH OM e p H O, TO 3TO 3Ua1JliT. 'ITO paaaonekcrayroruaa 3THX AByX

CUJI panna HyJIlO. CJIe,nOBaTeJIhHO, 3TU CUJIhI pas rrsr no MO,nyJIlO, HO l1PO

TUB0110JIOmUhI no narrp8BJIeHlIIO . .D.uH8MoMeTp noxaasmaer CHJIY yrrpy
rOCTu (CUJIY ar-n ), p a s rr y ro no MO,ll;YJI lO CIIJIe TpenliH .

TaKHM 0 6 p a aOM, 113M epSU I CIIJJY , C K OTOp o i i j:(IfHaMOl\ICTp nei icrnye'r

ua TCJJO n pn ero p a BH OM pHOM ,ll BII:lKeHH H, M hI H3l\1e p n e M CH JJY T p e H H H .
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ECJIR aa 6pyCOK rrOJIO.mRTb rpya, nanpajaep rRpIO, R U3MepRTh no

onacannoxy asnne crroco6y CRJIy TpeHRSI, TO OHa OKa.meTCSI fio.nsme CU

JIbI TpeHUSI, U3MepeHHOH: 6 e 3 rpyaa,

q es« 60JLbWe CUJLa, npU:JfCUMalOUJ,a.a. meJLO K noeepxnocmu,
me.st 60JLbWe 803HuKalOUJ, a.a. npu smost CUJLa mpenusi.

Tlon oacn n .D.e p e SSIH IIh!ii 6py COK n a x pyron.re aaJI OQK I1 , M o m n o I13 M e -

p rrn, CIIJI Y T p H U SI KaqeHHSI (pac, 80, 6). OHa OKa3bIBaeT CSI MeHbme CRJIbI

TpeHHSI CKOJIb .me H U SI.

TaKU M 0 6 p a aOM, IIpH paBHbIX narpyaxax CHJIa TpeHHSI KaqeHHSI

nce r n a MeHbwe CH Jl bI Tpe lIHH ctco bjKeBHSI. M M eHHO rr03TOMY JI IO.D.R e m

B .D.pe BHOCTJI npI1Me H SIJIH KaTKI1 .D.JIH a epe T a CK H Ba HRSI 60JIhllIH X r p y aoa, a

noaaaee CTaJIH nrapoxo HCIIOJIh30BaTb KOJIe c o .

? Sonp Chi

1. Kaxue Vl3BeCTHbie BaM Ha6JllOAeHVl51 Vl onsrru n OKa 3 b1Ba 1OT. '-ITO cvuiecr 
aver c wn a TpeHVl51 ? 2. K a KYIO cvrn y aaaueao r c VlnoVi TpeHVl51 ? 3. B '-IeM 3aKn IO

'-Ia IOTC51 npVl'-lVlHbl Tpe HVl51 ? 4. 0 6 b 51 CHVlTe. Ka K CM a 3 Ka Bm151eT Ha c Vln y Tpe HVl51 .

5. Kaxue BVlAbl TpeHVl51 Bbl auaer e? 6. KaK MO )l(HO Vl3MepVlTb cuny TpeH Vl51?

7. K a K noxaaars , '-ITO curia TpeHVl 51 a a BVlCVlT OT can u , npVl )l( Vl Ma lO~e Vi reno K n o

aepxuocra? 8. K a K noxaaare Ha onsrr ax, '-ITO npVl p a BHblX Ha r p y a Ka x cuna rp e
HVl51 CKOn b)l( e HY1 51 fion s ur e CVlnbl TpeHVl51 Ka'-leHVl51? KaK aro VlCnOnb3y eTC51 B rex
HVlKe ?

. T n 0

Msr 0 3HaKOMRJIHCh C CUJIOfI TpeHuSI, B03HIIKalO lIJ,efI n p n ,lJ;BHmeHHH

O.D.HOr O TeJIa n o nosepxnocra npyr oro. H o MomHO JIn roaopa-rs 0 CIIJIe

T peHlIR MemJJ.Y. c o rrp u K a C8 IO liJ,lIM H CR TBep.D.blMlI TeJIaMH , eCJIII OH ll H8XO

A RTCSI B ITOlW e '?

KOr.D.8 TeJIO HaXO,llUTcH B noxoe aa H8KJIOHHOII nJIOCKOCTll , OHO yzrep 

mUBaeTCSI a a Hell CUJIOll TpeHHH . ,UeftcTBHTeJIhHO, eCJIlI 6bl ne 6 WJIO rpe 

HUH, TO TeJIO ITO)], AeiicTBHeM CHJIbl THmeCTll COCKOJIb3HyJIO 6w BH1I3 no

HaKJIoHHoH TIJIOCIWCTll. Paccreor pioa cnyuaii, xorna TeJIO HaXO.D.IITCH B

TIOK Oe aa rop1l30HTaJIbHOH TIJI OCK OCTll . Tlyc'n., aanparaep , HB nOJIy CTOHT

uncaq», Tlonpofiyera ero rrepenamry'rs . ECJIll H8 IIIKa<p H8maTb cJIa60, TO

Oll lie TpOHeTCH C MeCTR. Tlonesry ? ,UefICTBylOliJ,851 CHJIa B 3TOM CJIyq8e

ypaanoaerrraaaerca CIlJI On Tp e H H H Mem.D.Y nOJIOM H HomK8MlI IIIKaq>a .

73



I'aaea II.

TaK KaK STa CMJIa CYI..IJ;eCTByeT Me.iK)];y nOKOSiI..IJ;MMI1CSi zrpyr OTHOCMTeJIhHO

npyra TeJIaMM, TO STy CMJIy npRHSiTO Ha3hIB8Th CHJlOH TpeHHSi noxon.

Ha pncynxe 81 M306pa.iKeH TpaHcrropTep, C nOMOI..IJ;blO KOTOpOI'O non 

HR~aIOT TIOKR C XJIOIIKOM. TIOKM y,nep.iKMB8IOTCSi aa JIeHTe TpaHcnopTepa

CRJIOM: TpeHMSi nOKOSi.

CMJIa TpeHMSi nOKOSi ynepxoraaer rB03)];h, B6HThIM: B )];OCK y , He )];8eT

pa3BSi3aThCR 6aHTy na JIeHTe, yztepacnaaer HHTKy, KOTOpOM: CllIHThI zraa

xycrca TKaHH, M T. rr.

? Sonp c

1. Kaxas CIIIJla YAep)KIIIBaeT TeJl3 Ha HaKJlOHHOC1 nJlOCKocTIII? 2. nOyeMY

wKa¢ cnauraerca C MeCTa nOA AeC1cTBllleM TOJlbKO onoeneneuuoa CIIIJlbl? Ilpu
BeAIIITe nplIIMepbl npaKTlIIyeCKOrO IIICnOJlb30BaHlllfI CIIIJlbl TpeHlllfI noxo s .

. 2. p HHe B npapone TeXHHKe

B npnpone R TeXHHKe rpeane HMeeT 60JIbIIlOe aaaxenae. Tpeuae MO

xcer 6hITb nOJIe3HhIM M Bpe)];HbIM. Korna OHO nOJIe3HO, ero CTapaIOTCR

yBeJIHl.lMTh, KOr)];a Spe)];HO - YMeHbllIMTh.

Be3 TpeHRSi n OKOSi HM JIIO)];M, HM .iKMBOTHhle He MOrJIM 6hI XO)];MTb no

3eMJIe, TaK KaK npa x onsee MhI OTTaJIKRBaeMCJI aoraxa OT 3 e M JI M . Korna
TpeHMe Mem,ny rrOp;OIIlBOM: 06yBM M 3eMJIeM: (MJIR JIbP;OM) MaJID, aarrparaep

B rOJIOJIe)];MU;y, TO OTTaJIKMBaTbCR OT 3eMJIH oueus TPYP;HO, aora rrpa STOM

CKOJIb3SiT. T.IT06bI aor-a He CKOJIb3HJIM, TpoTyapbI nOChIIIalOT rreCKOM. 8TO

Y BeJIHl.lMBa eT CHJIy TpeHRJI Me.iK)];y rrO)];OllIBOM: 06ySR H JIh)l;OM.

H e 6y)];b Tp H R R , npe.n:M eThI ShICKaJIb3hIBaJIM 6bI M3 pyre.
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Ten

Cxna TpeHIiR OCTaHaBJIIiBaeT aBTOM06HJIb

IIpH TopMomeHIiH, HO 6e3 TpeHHR 110KOR OH He

csror 6bI H HatIaTb .n;BHmeHIie. KOJIeca, spaura

R Cb, npOCKaJIb3bIBaJIll 6bI, a aBTOM06HJIb I1PO

.n;OJImaJI 6bI CTORTb na MeCTe, 6YKcOBaJI. l.J.TO

6bI YBeJIIitIIiTb TpeHHe, nOBepXHOCTb IIIHH y

aBTOM06HJIR ztenaror C pe6pHcThIMIi BhICTYl1a

MIi (pHc.82). 3HMOH, xorzra zropora 6bIBaeT

ocotienno CKOJIb3K8R, ee 110ChIl1aroT l1eCKOM,

OtIHru;aroT 01'0 JIb.n;a.

Y MHorHX pacrennri H mHBOTHbIX HMeroT

CR paanaxnsre oprama, CJI y m a IIJ;H e .n;JIR XBaTa

HHR (YCIiKH pacrenafi, X060T CJIOH8, uenxne

XBOCTbI rraaaronrax mHBoTHbIX). Bce OHH IiMe-

ror urepoxoaarvro 110BepXHOCTb .n;JIR yBeJIHtIe - PI 82
HHR TpeHHR.

BaM yxce H3BecTHo, tITO 80 MHorHX CJIy

tIaRX TpeHHe Bpe.n;FIO H C HIiM npnxozrar

CR 60pOThCR. Hanpnsrep, BO acex MalIlHHax

H3-3a TpeHIUI. HaI'peBaIOTC.H 11 H3HalIlIiBaIOTcR

.n;BIimyru;HeCR tIaCTH . ,UJIR YMeHblIleHHR Tpe

HHH corrpnxacaroumeca 110BepXHOCTH zrenaro'r

r JIa.n;I{IiM H, Me:rK.n;y HIiMH BBO.n;RT c raaa x y . l{TO-

6bI YMeHblIlIiTb TpeHHe npamaroinaxca BaJIOB P c . 83

MalIlHH H CTaHKOB (pac, 83), HX 0l1Hp8IOT na

IIop;lIIHnHHKH. .Zl:eTaJIh nO;J;lIlIirrHHK8, Herro-

cpe.n;CTBeHHO COl1pHKaCaIOIIJ;YIOCR C B8JIOM, H83bIBaIOT BKJlap;bIlIIeM.

BKJla,zJ;bIlIlH .n;eJIaIOT H3 TBep;J;bIX MaT e p H aJIOB - 6POH3bI, <ryr'yaa HJIIi CTa

JIH. BHyTpeHHroIO nosepxnoe-n, HX lIOKpbIB8IOT OC06bIMIi M8TepIiaJI8MIi,

xaure acero 6a66HTOM (31'0 ClIJI8B CBHH~a HJIIi OJIOBa C .n;pyrHMH MeTaJI 

JIaMH), H CMff3hIBaIOT. IIo.n;lIlI1I1HHKI1, B KOTOpbIX BaJI I1pH Bparu;eHI1I1

CKOJIb3l1T ITO 110BepXHOCTl1 BKJIa.n;hIIITa, Ha3bIBaIOT IIOP;lIIHIIHHKaMH

CKOJIbjlteHHH.

MbI 3HaeM, tITO CIiJIa TpeHIiR KatIeHIiH npa 0.n;IiH8KOBOH aarpyaxe

3HatIIiTeJIbHO MeHbme CIiJIbI TpeHHH CKOJIbmeHIiR. Ha 3TOM HBJIeHHH OC

HOBaHO lIpHMeHeHHe lIl8PIiKOBbIX Ii POJIIiKOBbIX nO;J;IITHI1HIiKOB. B TaKIiX

110.n;IITHIIHIiK8X apautarouraitca BaJI He CKOJIb3HT lIO HeI10.n;BIimHOMY

BKJIa.n;bIlIlY IIO.n;IITIiIIHIiKa, 8 KaTI1TCH no nersy H8 CTaJIbHbIX mapmcax

I1JII1 POJII1K8X.
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r ,' U8 Cl II.

YCTpOMCTBO npo creanrax lliSp H K OB Or O 11

pOJIHKOBOrO IIO,D;lliliIIHHKOB aso fip a aceao HS

pHCY U K e 84 . BHYTpeHHee KOJIblI,O n o n umn 

BUKa . U3rOTOBJIeHHOe H3 TBep,D;OH. CT aJI H . n a 

C8jf<eHO a a BM . HapY.iK H Oe me K OJIb lI,O 38

K penJIeHO B xopnyc e M RlllllHbI. Ilpu spa 

llI,eHIUI BM a BH YTp e H H e e KOJIhlI,O KaTuTCH

aa mapmcax H JIll p OJIH K 8 X, H a XO,D;HllI,llXC H

Mem.n;y KOJIblI,8 M ll .

3 8 M e U 8 B MSIIIllH8X nO,D;UIHIIHIlKOB

Cl<OJIh m HHH UISpllK OBblMM liJII1 p OJIU K OBh I 

M Il nonnmnanxasra n03BOJlHeT YMeHh1ll8Tb

cnrry r peuaa B 20-30 paa .
Illnpmcoasre M PO R MK o Bwe n onumn naxa

lICnOJIb 3 Y IOT B p a a a o o tip a a n s t x MaliHmax :
aBTOM06HJIHX, 1'OK apUhrX CTaHKax, 3JIeKTpllQeCKUX .n;BHraTeJIH X , BeJIOCH

n en a x If T. ,D; . Be3 nO,D;mnn H IU<O B HeB03MomH O n pe,D;CTSBUT h COBpeMe H 

HyIO rrpOM hI UI.lIeHHOCT h H Tp8..l.lCilOpT.

? Sonp OCbl

1. nplIIBeAIIITe n p lllMe p bl , n o xaa s rea rouua e, 4TO rpeane MO)f(e T 6blTb n o n e s

Hbl M. Kaxoso 3Ha 4eHllle TpeH lMl Ha r paucnopre? 2. n p lIIBeA IIITe nplllM epbl, xor 
na r pe aue MO)f(e T 6blTb Bp e A HbIM . 3. K a Kllle cno cocu yBefllll4 HIII~ III yMe Hb w e 

H III~ TpeHIII~ Bbl suaer e? 4. An~ Ka Ko i'l u e n a IIIcnoflb3 YlOT B Ma WIIIHax nonuian
HIIIK? 5. KaK vcrpoes n OA Wlll n HIIIK CKOfl b)f(eHIIIs:l? w ap lIIKo Bbli'l nOAWL-1nHLil K? Ka

KOVl lll3 HIIIX sa ver aee YMeHbwa eT r peaue?
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r.na6a III

H~E BEPA IX TEll HA CT H r 3 0B

. A n H e . EA HM AalEl11EtH"'~

PI1l..85

------
OnbIThI.

TIo pbIXJIOMy cae r y qeJIOBe K H,AeT C OOJIb IIIH M T p y ,AOM , r JIYOOK O

rr pOBa JIH BRHCb npn K a :iK,I.1;OM ware. Ho, nanea JIbI:iKH, OH M O:iKe T U ,AT H ,

no-rm He npoaanasaacs B Hero (p u c . 85). Tlone y? Ha rrsrxcax II II

6 e 3 JIhlm qeJIOBeK ,I.1;eMcTByeT aa ca er C O,l.1;HOM H TOM xce CHJIOIl,

p a BHOM csoeray secy. O,AHaKO ,Aei i cTBue 3TOH en bI B 060H X cn yxaax
pa3JIHqHO, llOT OMy 'lITO pa3JIHqHa llJIOI.U;a,D;b llOBepXHOCTH , na KOTOp y lO

.n;aBH T t.IeJIOBeK C JIbI :iK aMll H 6e3 ]JbD IC TIJIOI.U;a,D;b llOBepXHOCTli JIblm H

llOt.ITH B 20 paa 60JIbWe n JIOI.U;a ,Ali n O,AOWBbI. TIo3TOM Y, CTO.H a a JIbI:iK a X ,

t.IeJIOBeK .n;eHcTByeT aa Ka:iK,I.1;bIH KBa.n;p aTHbIH c a U THM eTp llJIOI.U;a,D;H

rrOBepXHOCTH caera C CHJIoii, B 20 paa easnrea, qeM CTO.H a a cnery 6e3

JlbDK.

'Yt I mrx, n p H K a JI bIB a .H KHOll- l
KRM H r-a a T y K ,AOCKe, .n;e~cTByeT

aa K a m ,Ay JO KHOIlKY C O,AHHa K O-

BOH: CI lJIOii: . 0 ,AH8 KO l <HOIIK a ,

I1M e JOI.U;a .H 60JIee OCTP bIH KOHeu; ,

JIer'lI BXO,AIIT B ,Aep eBO.

3Ha t lHT , peaym.r ar neiicr 
HH H ClfJl L I aa n n c n r He TOJlLlW OT

ee M O,l.l;yJl H , nanpa n eRH H H T OtI

KU npnnoacem m , no 11 OT n .no

UJ;R,I.1;1I T o i i nooepXHOCTH, nep nen

,I.1;HKyJlJI pHO KOTOp OH OH a AeiicT

nye'r ,

STOT BblBO.n; IIO.n;T Bep acnaior
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B yrvrsr He6oJIbUlOM ,n;OCK11 B611BaIOT rB03,n;11. Caaxana rB03,n;U, B6uThle
B ,n;OCKy, YCTaHaB.'II1BaIOT na necrce OCTpU.HMU asepx H KJIa,n;yT na ,n;OCKy
r11pIO (pHC. 86, a). B 3TOM cnynae UlJI.HnK11 rBo3,n;eM TOJIhKO He3H a
'tl11TeJIhHO B,n;aBJIUBaIOTC.H B neCOK. 3 aTeM ,n;OCKy nepeaopa-raaator U CTa
B.HT rB03,n;H aa OCTp11e (pHC. 86, 6) . B 3TOM CJIY'tIae nrromam, on op sr MeHb
nre, 11 n on ,n;e:i1:cTB11 M TOll xce C11JIhI rB03,n;H 3Ha'tlHTeJIbHO y r JIy6JI.HIOTC.H
B neCOK.

6)

OT Tor o, KaKa.H CHJIa ,n;eMcTByeT aa xaxczryro e,n;HHUU;y nJIOm;~H no
BepXHOCTU, 3aBHC11T pe3YJIbTaT ,n;ellCTBH.H 3TOM C11JIbI.

B paCCMOTpeHHhIX nparaepax CHJIhI ,n;eMCTBOBaJI11 nepneH~HKYJI.HPHO

rrOBepXHOCT11 TeJIa. Bec xenoaexa 6hIJI neprreanarcynapea nOBepXHOCTH
caera: C11JIa, ,n;e:i1:cTBoBaBIIIa.H na rcaorncy, neprreazraxyxaprra nOBepXHO
CTH ,n;OCKH.

BeJIK1IHHa, paanaa OTHomeHHIO CHJIhI, .LJ:eiiCTBYIOru;eM: IIepIIeH.LJ:Hlty

JInpHO IIOBepXHOCTH, It IIJIoru;a.LJ:H 3TOM: IIOBepxHOCTH, Ha3b1BaeTCn nan
JIeHHeM.

Hrno tie« onpede.num» iiaenenue, «ado CUJlY, Beiicmeutouuno
nepneniiuicunstpno noeepxnocmu, pasiienurn» tea n.noiuad» no
eepxnocmu:

CHJIa
,lJ;aBJIeHHe =

rrnourans

0603HaQHM BeJIH'tl11HhI, BXOA.Hm;He B 3TO asrpaacenae: ,n;aBJIeH11e - p,
C11JIa,,n; HCTByIOm;a.H na nOBepXHOCTh, - F 11 rr.nomans IlOBepXHOCTH - S.
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r .'la8 a III .

F
P = S·

I' 0

ITOHRTHO, "ITO 60JIbillaR ITO 3Ha"IeHl1lO Cl1JIa, ,ZJ;ei1:cTBYlOJ.IJ;aR na Ty me

llJIOIIJ;a,ZJ;b, 6Y,ZJ;eT rrp0I13BO)J;I1Tb fiozn.nree ,ZJ;aBJIeHHe.

3a eOUUu l.{Y Oa6JLeUUR npUUUMaemC.R. matcoe Baenenue, tcomo
poe npOU3600um cu.na 6 1 H. Beiscm e ino ui asi na noeepxnocm»

n noiuadmo 1 M
2 nepneninucunstpuo smoii noeepxnocrnu,

E.n;l1Hl1IJ;a ,ZJ;aBJIeHl1R - ruaomotc na tceadpam.nuitc scemp (1 :2)
B "IeCTb rppanrryacxoro y"IeHOrO BJIe3a Hacxana oua Ha3bIBaeTCR nactca
nes« (ITa). TaKl1M 06pa30M,

H
1 ITa = 1 2'

M

1 ITa = 0,001 KITa

1 ITa = 0,01 rITa

I1crrOJIb3YIOTCR TaRme npyrne e,ZJ;l1Hl1IJ;bI ,ZJ;aBJIeHl1R:

(rna) 11 tcu.nonacicasu, (KITa).
1 RITa = 1000 ITa

1 rITa = 100 ITa

eetcmon.actca.n»

Ilpumep, PaCCql1TaTb ,ZJ;aBJIeHI1e, rrpoH3Bo,ZJ; l1M Oe aa n OJI MaJIb"Il1K OM,

Macca rcoroporo 45 xr, a U Jl OJ.IJ;a,l\ b IlO,ZJ;OillB ero 6 0 TIIH OK , conpa xacaro-

IIJ;HXCH C rr OJIOM, pasna 300 CM 2 .

Barramere yCJIOBHe 3a,ZJ;a"IH 11 peIIII1M ee.

,[(aHO:

m = 45 Kr

S = 300 CM
2

p -?

eM P eurenue:

F
p = S'

F=P.
P =gm,

HP = 9,8 - . 45 xr "" 450 H,
Kr

450 H
P = 0,03 M 2 = 15000 ITa = 15 KITa.

OTBeT: p = 15 KITa.
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r.t0 8 a III.

? on• C I

1. npI.1BeA!.l\Te np l.1 Mep bl, noxaau earoume, 4TO p,eC1cTBVle Cl.1llbl 3aSVlCVlT OT
nnouianu onopu , Ha KOTOPYIO p,e ~cTByeT ar a cuna. 2. n04eMY -reno aex , l.1p,y
UJ,l.1i1l Ha nbf>Kax , He nposanaeaer ca B caer? 3. n04eMY ocrpan KHonKa ner-ie
SXOp,I.1T Bnepeso. 4eM TYnaH? 4 . Ha KaKOM on srr e MO)l(HO noxaaar s, 4TOAe C1cT
Bltle Cl.1nbl aaeucwr OT nnouiana onopu? 5. '-ITO HaablBalOT p,aSlleHltleM? 6. KaK
onpen ensior AaB1l8Hl.1e? 7 . KaKl.1e Bbl suaere eAltlHltlL.J,bl p,aBneHltlH?-

2

H
1. Bsrpaan-re B naCK8JIHX ztaanenae : 5 r ITa ; 0,02 ~ ; 0,4 KITa;

M

H
10 - 9 ' Bsrpaarrr e B reKTonaCI<:aJIHX 11 KllJIOnaCKaJIHX naanenue :

CM~

10 000 ITa; 58 00 ITa.
2. f y cem fl'[HbIH TpaKTOp ,IJ,T -75 M3CCOH 6610 xr llMe T orropnyro

rrnomam, o6enx ryceaan 1 ,4 M2. Onpenerra r e ztaerren n e aror-o TpaKTop a

n a OOtISY. B o cx on sxo paa OHO 60nblIIe naanenaa, npOII 3BOJlllMOr O MaJIb
tHIKOM (CM. rrpnsrep B § 33 )?

3. l.I en oneK HamliMaeT aa JIOn aTy canoii 600 H. Karcoe ztaaneaa e OKa

3bIBaeT .non ara n a no -ray , eCJIU ur a pn n a ee JIe3BU.f{ 20 CM, a TOnIJJ;UHa pe

xcymero x pa a 0 ,5 MM? 3alJeM JIOn aThI OCTpO 3aTaq HBaIOT?

4. MaJIhq HK Maccoll 45 x r CTOHT a a nbIjKax. AJI 11Ha KajK,llOH: Jlbl jK H

1, 5 M, nmpaaa 10 CM. Kaxoe ,llaBJIeH11e OI<:83bIBaeT MaJIbq 11K aa caer ?

Cpaa a ar e ero C.n;asJle HUeM, xoropo e rrpOM3BO,llHT Ma.JlbqHK, CTO.f{JIJ,HH 6e3
rrsrxc,

• • • C O CO I y M e W H"

Y 11 Lfe H H A BJ1 H

T .f{ jKen bIll r y cem fqHbIll Tp aKTOp n pOIf3BO,llHT aa IlOqBY zraaneaa e

40-50 KITa, T. e. acero B 2- 3 paaa fiorrsm e, qeM zraaneaae MaJIbqHKa

Macc oll 45 RI' . 8TO 06'h.f{CH.f{eTCH TeM, tI TO sec TpaKTopa pacnpezren a er ca
a a 60JIbm yIO rrnOIJJ;8,lJ;b. A MbI ycr auoaann, qTO lJeM 60JIhWe nnomans
onopsr, Tel\l MelIhw e .n;aBJIeBlle, npouaaonnsroe OAUOH II TOU: & e CIIJIOll

aa ;lTY onopy.
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I'xaea I I I. J.). IW I

B 3fiBlfCliMOCT M 0'1' roro, XOTHT JIM

IIOJIj"-IHTb MaJIOe MJIM OOJIbLUOe .D.RBJI e 

HMe, IIJIOIIJ,M b o rr o psr Y BeJI l flIUBlliOT

IIJIM YMeHbLUlliOT. H anpz raep, .D.JIH '1'0

r o ' I TOObI r p Y H T Mor BbI .D.epma Tb .D.aB

.nernre B0 3B o.n.UMo r o 3.D.aHU SI, ysen a 

tIIfBaIOT IIJIOIIJ,a,L{b mUKHeH 4 BCT H

epYH.IJ.B.MeHTa.

IlIU H bI r pY30 Bb I X RBTOMOOU JIe i i

M LUa CCH CB.MOJI eT OB ne aIOT 3Ha4U

TeJIbH O rnnpe, tIeM JIe r I<QBbIX

(pMc .87 ) . cotie a no LUU p OR HMli ne-

JIaIOT LUIIHbI y aBToMooliJIeii . IIp en-

H a 3 H aQeH H bI X A JIH n epen a a ac ean a H n ycTbIHH X .

T axcerrsre M aIDlmb I, TaKlie , KaK 'rpaKTOP , r ame IIJIM OOJIOTOX O.n. , MM e H

6oJIbrnyIO onopnyro IIJIOIIJ,M h rycemm, npoxoaar n o OOJIOTIICTOM MeCTH OCTH ,

n o K OTOP O}I He n p o aner xenoaerc.
e APyroii CTOpOHbI , npn MaJIOll llJI OIIJ,RAH IIoBepXUOCTI1 Moamo ae

fiorn.uroii CUJIoi{ C0 3AfiTb OOJIb LUOe .D.a.BJIeH n e . H a IIp U M ep , B.D.aBJIUaaH

KHOIIKy B .D.OCKy , M bI AeRcTByeM aa B e e C ClIJIOl1 OK UJI O 50 H. T a R RaK

IIJIOIIJ,8.IJ.b OCT p MSI KHonKM npnsrepao 1 MM
2

, T O AaBJIeHMe , npOII3Bo.n.l1 MOe

ew, p a BH O:

50 H
P = 0,000001 M 2 = 50000000 Fla = 50 000 rcffa .

3'1'0 .n.a BJIeHMe B 1000 p a a OOJIb m e .n.aBJIe H H H , IlPOM3BOAMMor o ryc e 

HWIHbIM TpaKTopOM a a nO"tIBY .

JIe3sHe peJKYIIl,MX H ocrpae KOJIlOIIJ,MX MHcTpyMeHToB (HOJK i i , HOJK

H MU;, p e3U;OB, n UJI , Mr JI U zrp . ) OCTpO OTTa QUBaIOT . 0 ,'l' p oe JIe3BH e M e e T

M aJIeHbK Y IO IIJIOIIJ,RAb , II0 3TOM Y npn nOM OIIJ,H zra ace M aJIoil CIIJIbI C03.n.a eT 

C.fJ OOJIbLUOe .n.aBJIe HHe, H TaKH M HHcTpyMeHToM JIerKO pafiorart.,
PeJKYIIl,He H K OJI IOIIJ;H e npHCnOCOOJIeHHH BCTpe"tIaIOTCH H B JKHBOH

npapozre: 3TO 3yobi ~ KorTH, KJIIOBbI, LUHnbI H zrp. - ace OHH H3 TBep.n.o r o

M a T e p H aJIa , rJI8AKHe H OQeHb ocrpsre.

? onpoc I

1. npv18eA\I1Te np \l1 Mepbl \I1Cnonb30BaH\I1 fl 6onbw\I1x nnouianea onopu An51
YMeHbweH\I151 AaBneH\I1SL 2. 3a4eM y censcxoxoaaacrae uaux MaW\I1H nenaior
xoneca C W\I1 POK\I1M\I1 o60AaMlt1? 3. n04eMY pexvuiae \11 xoruouiae \I1HCTpYMeHTbl
OKa3blBalOT Harena 04eHb 6onbwoe nasneaae?
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H nne 3

1. Paccsiorpxre ycrpojicrno nnocxoryfinea H x nemea (pHC. 88). Tlpn
nOMOm;11 xarcoro HHcTpyMeHTa MO:iKHO np0l13BeCTH fio.nsmee ~aBJIeHHena

aaxcaroe TeJIO, AeMcTByH OAHH8KoBon CHJIOH?

p~,c 88

2. 3aqeM npn 50poHoBaHHH nJIOTHhIX nO'IB na 60POHhI KJIaAyT TH:iKe
rrsre npen srer-sr?

1. 3HaH CBOIO Maccy 11 n.nouram, 60TI1HKa, BhlqI1C.7II1Te, xaxoe ztaane

HI1e BbI np0l13BO/l;I1Te npn xozrsfie 11 CTOH na MeCTe.

3l KQ" a N.u e. IIJIOm;Mb orropsi 60THHKa onpe
,neJIHTe C.7Ie,nYIOm;I1M o6pa30M. Tlocram.re nor'y
aa .7Il1CT KJIeTl:JaTOM 6YMarH H o6Be.n;I1Te KOHTyp
TOM ~IaCTH rrononrasr , aa KOTOpy IO orrnpaerca
a or-a (pnc. 89). COCQHTaii Te ~IHCJIO n OJIHhIX

KBa.,n;paTHKOB, nOrraBIlII1X BHYTPb KOHT p a , H
npatiaavre K HeMy rrOJIOBI1HY l:JHCJIa HenOJIHbIX

p~c 89 KB8/1;paTHKOB, xepes rco-ropsre npomrra HHI1H
KOHTy pa. IIoJIyQeHHoe ~m:CJIO YMHO:iKbTe aa

n JIOIu aAb ozraoro KBaApaTHKa ( rtnomazn, x aazrpa-mxa aa JIHCTe, B3HTOM

H3 IIlKOJIhHOM TeTpap;H, p aBH8 ~ CM2 ) H H8MAHTe nnom azrs n ono umsr.

2. P accraorpn-re aa pncymce 87 KOJIeCa AByX aBTOMa IlIHH. Ilozrroroas
Te aefiorrsnroe C006m;eHHe 0 crroco6ax YMeHhilIeHI1H H YBeJIH~IeHHH A8BJIe

HHH.

. ..
• • J.l t:JI BJ1l eHI~e r

Msi yxce 3HaeM, QTO r83bI, B OTJIHQHe OT TBepAhIX TeJI H :iKHAKOCTeM,

3anOJIHHIOT aecs COCYA, B KOTOpOM OHH HaXOAHTCH. Hanpnsrep, CTaJIbHOM
6aJIJIOH AJIH xpaaenna ra30B, xaraepa aBTOM06HJIbHOM IIIHHbI HJIU BOJIeM-
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60JIbHbIll M5PI. TIPll 3TOM raa OKa3bIBaeT zranneaae aa CTeHKll, ,n;HO 11
KPbIIllKY 6aJIJIOHa, KaMepbI llJIll JIIo60ro npyroro TeJIa, B KOTOpOM OH ua

XO,n;llTCSI. ,D;aBJIeHlle raaa 06yCJIOBJIeHO llHbIMll rrpWIH:naMll, tIeM ,n;aBJIe
uae rnepnor-o TeJIa na orropy.

61

P~1C . 90 P\II(. 91

1I3BecTHo, l.fTO MOJIeKyJIbI raaa 6ecrropH,n;OtIHO ,n;BllJKyTCH. TIPll CBoeM

,n;BllJKeHllll oua CTaJIKI1BaIOTCSI zrpyr C zipyrosr , a TaKJKe co CTeHKaMll Co
cyzta, B KOTOpOM aaxonnrca raa (pnc. 90). MOJIeKYJI B raae MHoro, nOTO

My 11 l.fllCJIO I1X yzrapoa oxern, BeJII1KO. Hanpmaep, l.fllCJIO yztapon MOJIeKyJI

aoazryxa, Haxo,n;SIII(erOCSI B KOMHaTe, 0 nOBepXHOCTb rrJIOII(a,n;bIO 1 CM2 aa

1 C BbIpaJKaeTCR ,n;Ba,n;n;aTllTpeX3HatIHbIM l.fllCJIOM. XOTR ca.na ynapa OT
,n;eJIbHOll MOJIeKyJIbI Mana, HO ,n;ellCTBlie scex MOJIeKyJI aa CTeHKll cocyzra
3HatIllTeJIbHO, OHO 11 C03,n;aeT naarrenne raaa.

Hrax, AaBJleHHe raaa aa CTeHKH COCYAa (H Ha, nosreuieaaoe B raa
TeJlO) BbI3b1BaeTCH YAapaMH MOJleKYJI raaa,

PaCCMOTpllM CJIe,n;YIOI.IJ;I1ll orrsrr. Flozr KOJIOKOJI B03JWIllHoro aacoca
rrOMeII(aIOT 3aBR3aHHbIll pe311HOBbIll uraparc, OH conepaorr He60JIbllIOe

KOJIlitIeCTBO aoszryxa (pac, 91, a) I1 I1MeeT HenpaBllJIbHYIO <pOpMy. 3aTeM
HaCOCOM OTKal.fI1BaIOT aoazryx as-non KOJIOKOJIa. 060JIOtIKa nrapmca, BO
xpyr KOTOPOll soazryx CTaHOBllTCH see 60JIee paapexceaasrra, nocreneano

pa3AYBaeTCR I1 npaaaxaer cPOpMy nrapa (pnc. 91, 6).
KaK 06'hrICHllTb 3TOT onsrr?
B naurera orrsrre ABllJKyII(lleCR MOJIeKyJIbI raaa nenpepsiaao YAapRIOT

o TeHKll urapmca BHYTPll 11 CHUpyJKll. TIPI1 OTKatIllBaHllI1 soszryxa tIllCJIO

MOJI KyJI B KOJIOKOJIe sorcpyr 060JIOl.fKll mapmca YMeHbllIaeTcR. Ho BHY-
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rpa 3aBH3aHHOr O nrapaxa ax "<Ill JIO He H3MeH.HeT
CH. IT03TOMY "<IllCJIO yztapoa MOJIeKyJI 0 saeuraae
C1'eHKR 060JIO"<IKll CT8lI0Bll1'CH MeHbIlie, "<IeM "<IllCJIO
yztapoa 0 aayrpeaane CTeHKll. Illapax paazrysaerca
.n;o Tex nop, noxa cana yrrpyrocrrr ero pe3llHOBOII
060JIO"tIKR He CTaHeT paBHOH cane .n;aBJIeHRH raaa.
0 60JIO"<IKa m apmca npaaasraer ¢ OPMY mapa. 81'0
nOKa3bIBae1', "tlTO ea.s daeum. nC!. ee cmentcu. no
eceu nanpae.neuusist oOunaKOBO. H a ase r OBO
PH, "tlRCJIO y a apon MOJIeKyJI, npaxonanmxca na
KaJK.n;bIH KBMpaTHbIH C8HTllMeTp nnourazta no
Bep XHOCTR, no ncex Han p aBJIeHllSIM o.n;UHaKOBO.
O.n;UHaKOBoe .n;8nJIeHHe no BceM Han paBJIeHU.HM
x aparcr epa o .n;JI.H r aaa U SIB a erca CJIe.n;CTBu eM
6ecnOPMOqHOrO .ABUJKeHUH orposraoro qUCJIa MO
JIeKyJI.

ITonbITaeMC.fI YMeHbIliUTb 06'beM r aaa, HO TaK,
"tlT06bI Macca er o ocranacs HeIl3MeHHOIl . 81'0 3Ha -
"<I 111', "<ITO n Kam .n;OM Ky6R"tle CKO caa-raraerpe r aaa

MOJIel<yJI C1'aHeT 60JIbIlie, nJI01'HOCTb r-aaa yBeJIR"<IR1'C.fI. Torzra "<IRCJIO yzra
pOB MOJIeKyJI 0 C1'eHKH COCYAa B03paCTeT, T. e. B03paCTeT .n;aBJIeHH:e raaa.
31'0 MmKHO n0.A1'Bep.AIITb on bITOM.

Ha pacymce 92, a 1I306paJKeHa CTeKJI.fIHHaJI Tpy6Ka, O.n;RH xonen KO
TOpOH 38Kp bIT TOHKOH peaaaosoii rrneax oa. B Tpy6l<Y BCTaBJIeH n op 
nreas. ITpn B.n;BuraHHR noprnna 06'beM noaayxa B Tpy6l<e YMeHbIliaeTC.fI ,
T. e. raa CJKliMaeTC.fI (puc. 92, 6). Pe3liHOB8.f1 n JIeHKa npU ;}TO BbIr u 6aeT-

.H n ap y xcv , YKa3bl BaH na TO, "<ITO .n;aBJIeHUe B03Ay x a B Tpy6Ke y BeJIU"<IU
JIOCb.

H 06 0po1', npn YBeJlH4emll1 OO'beMa 3TOH: JKe MaCChI raaa tIHCJIO MO·
JIel<yJI B l<8JK.n;OM Ky6u"tleCl<OM CRHTUMeTpe YMeHblliH1'C.fI. 01' 31'01'0
YMeHbIliUTC.fI t:IRCJlO ynapos 0 C1'eHKlI cocyna - zraarrenae raaa CTaHeT
MeHbllJe. ,ll;ef [ TBH1'eJIbHO, npa BbITRrUBaHHH n opuma H3 Tpy6KII 06'beM
B03Ay x a yBeJIU4HBaeTC.H , nJIeHKa nporatiaercs aayrps ocvna (pu c. 92 . B) .
31'0 YKa3bIBae1' u a YMeHhmeHHe AaBJIeHH.fI B03Ayxa B Tp y 6l<e. Taxne JKe

RBneHUH Ha6JIIOA8JIH b 6bI, eCJlU 6bI BMeCTO B03AY. a B 1'py6l<e H8XO.n;HJlC.H
JII060ii APyroii r aa,

llT x , npa y easureu x a OO'he a r aaa ero na nnea a e yneJIlI llHnaeT
en , a npn yneJIll'IeUHII OO'Lel\ta nannen ue YMCIILmaeTcJt n pn yCJIODHII,
'ITO Macca II Te rn eparypa raaa OCTaJ01'C.fI neIl3MeOULIMU.
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A K aK 1I3M e HHTCR )1,a BJl eH H e r a aa , e CJIU

narpe-n, ero n p a n OCT OSlHHOM 06'heMe? M 3Be CT HO,

t.IT O CK Op OCT b )1,BlDK H U R MO JI eK yJI r a a a n p a n a

rpeBaH JU1 y BeJIl1t.IIIBaeTCR . 'uBH r a SiCh 6blCTpee,

M OJIe K y JIbI 6y)1,YT y)1,apSlT b 0 CT eH K H c ocy rta -ram e.
KpOMe Tom, Ka~bJii yzrap MOJIeKyJIb l 0 c r emcy

o y)1,a T8HeT CHJIb H e e . BCJIe)1,CTBUe 31'01" 0 TeHKU

COCy)1,8 6yP;YT II nsrrsrsa-n, 60JIb Wee .n;aBJIe H U •

C JIe.n;OB a T eJI b llO, OaB.fteHu e easa B sa icp m
most cocude m est 60.IL bUle, uesc e uuue m esine
p a m yp a ea sa, n p a yC JI OBIU I , t.ITO MaCC8 1"83 8 H

0 6 'he M He 1I3MeHflIOTCfl .

11 3 3Tl1X orrsrros MO)f{HO cztena-rs 06IIJ,uii B bl -

BOP;, t.IT O ,lJ,aBJIeHHe raaa TeM 60JIbWe, 'IeM 'IaIIJ;e r I 3
H CIIJIb H e e M OJIe K YJIbI Y,lI;a p R IO T 0 CT e U K H cocyna,

,U JIH x paa e a n a II nep e a o a x n r a30S nx CU JIbH O

mllMaIOT. H pa 3TOM naarrena e a x B03p a cT8e T , r aasr n pa x omrrcs 38 KJIlO 

'laTh B cneuaansusre, o x e a r, npouasre CTaJIb H bIe 6aJlJIOHbI ( p u c . 93).
B 'r 8KH X 6 aJIJIOH 8 X , a anpasrep , c oztepxca r cma T bIii B03.n;yX B nonson asrx
JIO,ll,K8X , I<I l CJIOp O.n;, HCnOJIb3 y e M b l u n p n CS8 p K e MeT8JIJIOR.

? Son OC I

1. Kaxae CBo~cTBa r a 3 0 B OTflVl4alOT \i1X OT rsepn six ren \i1 )t(V1AKOCTe C1?

2. KaK 06b~CHflIOT naeneuue rasa Ha OCHOBe Y4e H\i1Sl 0 A B\i1)t(e H\i1 V1 MOneKYn ?

3. Ka K MO)t(HO u a onu r n oxaaa r s , 4TO r a a n p 0 \i13BOA I'1T n a sne a a e Ha CTeHK~'

COCYA8 , B KOTOp OM OH Hax6AI'1TC~? 4 .1113 -ier o M O)t(HO 3 a Kfl 104 \i1Tb , 4T O r a a n p o

V13BOAVIT OA VlH8K o Boe naane uae no Be e M Hanp8BJleH VI ~M? 5. n04eMY A a BJleHVle

r a s a YBe n Vl4V1BaeTc Sl npn C)t(a TVI \i1 VI YM eHbw aeTc~ npa paCWVlpeH\i1V1? 6. B Ka 

KOM COCTO~HVIVI r a a npOVl3BoAVlT 60flbwee naaneuue: B XOflOAHOM VlflVl Harpe 

TOM ? 0 6 bflCHVlTe n04eMY. 7. n04e MY cx arue raau conepxar 8 cneuaansuux
6 8Jl n OHa x ?

6 . n e p A Y A3Bll H A OCT

3 a KOH naC K 11

3

B OTJIIIt.Ille 01' TBep)1,bIX TeJI OT.n;e JIb H bI e CJIon 11 M e JIlt ne tI 8 CTllJJ;h l m Il.n;

K o eT H II raaa M o r YT CB060;J;H0 nep MeIIJ,8T b Cfl OTHOCl lTeJI b HO n p y r- zrpyra n o

BC M n a n p aan en n a sr . ,I(OCT8 T Ot IHO, a a n p a ss p , CJIe r K a nozry-rs H 8 n o n epx -
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r Jl GOU II I.

nac 6n93
( 1623 -1662) .

OT PbllI 1'1 IK nenosan
D,:ln, B hi 130~ . fa

I1fiKOc-r , ~'r.:J30B .

On T Mill nonraennan
YlUeCT80Ba~tl"e T

O ~t1>eI1HOro Aaan~HI-1Sl

HOCTb BO,lJ;bI B CTaKaHe, lIT06bI Bbl3BaTb ,lJ;BMJKeH:l1e
BO,lJ;bI. Ha peice UJIU oaepe npa MaJIeRIlIeM aerep
tee rrOJlBJIfleTCJl PJl6b.

ITO,lJ;BHJKHOCTbIO t.IaCTHlJ: raaa U JKU,IJ;KOCTU 06'b
JlCHJleTCJl, urno iiaenenue, npOU360aUMOe na
nu:x, nepedaemcsi lie mOJLbK:O 6 nanpaenenuu.
aeUCm6U.R. CUJLbl, a 6 l'CaJICaylO monrq) JlCUO
tcocmu. UJLU easa. PaCCMOTpUM 3TO JlBJIeFlUe non
pofia ee,

Ha pacyaxe 94 , a naotipaacea cocyzr, B KOTO
pOM conepaorrca raa (UJIU JKU,IJ;KOCTb). "llacTUlJ:bI
r~aa paBHOMepHO pacnpezteneasr no scexry coc yzry .
COCY,lJ; 3aKpbIT rropnnrera, KOTOpbIR MOJKeT nepeste
nia'rsca saepx U BRH3.

ITpMJIarM aercoropyro CUJIy, aacrasaa rrop
nrens aesraoro BORTH B cocyzr U CJKaTb raa, uaxozra
m;uiicH aenocpeztcreeuao non HUM. Torna lIaCTUU:bI
pacrrOJIOJKaTCJl B aTOM MeCTe 60JIee ITJIOTHO, lIeM
rrpeacne (puc. 94, 0). Bnarozrapa nO.n;BUJKHOCTU 'lac-
TlfIl,bI r aaa fiyziyr neperaeuia'rsca ITO scera uanpaane

HHfl L B CJle.n;cTBHe 3TOr o n x pacrrOJIOJKeHHe On.HTb CTaHeT paBHOMepHbIM, HO
60JIee rrJIOTHblM, t.IeM paasnre (puc. 94, 6 ). IT03TOMY ,lJ;aBJIeHUe r aaa BCIO,IJ;y
B03paCTeT. 3Ha'lHT, .n;06aaoQHoe ,lJ;aBJIeHUe n epenaerca scere xacrnnare rasa
IUIH JKI1AKOCTH. Tax, eCJIH ,lJ;aBJIeHUe aa raa OKOJIO caraoro nopmaa yBeJIH
T.fHTCJl aa 1 ITa, TO BO ncex TO'lKaX enumpu raaa ,lJ;aBJIeHUe CTaHeT 60JIbm e
rrpencnero aa CTOJIbKO JKe. Ha 1 ITa YBeJIH'tlHTCJl .D;8BJIeHUe H ua CTeHKH cocy
zta, II na .n;HO, n na nopmeus.

P IIC q4
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Pnoea II T.

,Z:(aBJIeHHe, npOH3BO)l;HMOe na :JKH,lJ;KOCTh HJIH raa, nepeztaerca B JIJO

6yro TO'lKy O)l;HHaKOBO BO ncex HanpaBJIeHHHX.

::lTO y'rsepacne ane Ha3hIBaIOT 3aK01WM Tlactca .nsi.
Ha OCROBe 3 IWIIa I1acKM.H JIe r K O 06'b.HCHMTb CJIeAYIO~MeOIIbITbI.

Ha pncyaxe 95 M306pameR

nOJIhIH: map, MMelOI.IJ,l1H: B pa3JIl1~

HhIX M eCTax Y3Kl1e OTBe p CTl1.H.

Ie mapy rtpncoeztmaena Tpy6Ka,

B KOTOpyIO BCTaBJIeH nopnrens.

ECJIM Ha6p RTb BO,Abl B map 11

B,ABMHYTh B Tpy6KY nopnreus, TO

BO,Aa nOJIheTCR M3 scex OTBepCTl1ll

mapa. B :;lTOM onsrre nopurens zta 

Bl1T aa nOBepXHOCTh BO,AhI B Tpy6

rce. 1.JacTHIJ,hI BO,AbI, HaXO,A.HIIJ,He

CR non rropumeja, yIIJIOTH.H.HCh,

nepe,AaIOT ero )l;aBJIeHl1e ,ApyrHM

CJlOflM, JIemalIJ,HM r Jly6JKe. Ta
Kl1M 06pa30M, ,AaBJIeHHe nopuraa

nepezraerca B Kam,AyIO TO~lKY

ml1,AKOCTH, 3anOJIHRIOI.IJ,ell map.

B pe3YJIhTaTe xacr's BO)l;hI BbITa JI-

KHBaeTC.H H3 mapa B BH,Ae P~r. . 95 p~

O,AHHaKOBhIx crpyex, BhITeKaIO-

I.IJ,l1X 113 scex OTBepCTHH:. '

ECJIl1 nrap 3anOJIHHTh ,AhIMOM, TO npa B,ABl1raHI1H nopnrua B Tpy6KY

113 ncex OTBepCTl1ll mapa Ha~HYT BhIXO,Al1Th O,AHHaKOBhIe CTpyHKl1 ,AhIMa

(pnc, 96). ::lTO nonraepacnaer, ~ITO 11 eaeu: nepeiuuom. npou.seoiiu.moe
na lLUX Oa6JIeH.u:e 60 ece cmoponui OOUHaK060.

? BonpoCbl

1. KaK nepenaior naaneuvre >KII1AKOCH1 \11 raasi? 2. nonb3Y>lCb P\l1CYHKOM 94,
06b>lCHII1Te, nOyeMY >KII1AKOCT\I1 \11 rasu nepenaicr naaneuue BO see CTOpOHbl

OAII1HaKOBO. 3. KaK Y\I1TaeTCs:l 3aKOH naCK3n51? 4. Ha KaKOM onsrre MO>KHO noxa

aars ocorieuuocrs nepena-rn AaBneH\I151 >K\I1AKOCT>lM\I1 111 ra3aMII1?
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I'xaea III.

H6Hue 14

1. TIo pHCyHKy 97 06'b.RCHHTe rrepenasry .n;aBJIeHHSi TBep.n;bIM, 'CblITytmM
TeJIaMH H JKH,D;KOCTblO. Haofipaaare CTpeJIKa.:VIH, KaK rrepen aerca ,D;a.BJIeHHe.

2. IIpH HarOTOBJIemm 6YTbIJIOK vrepea Tpy6KY B.n;YB81OT BOa,D;YX H pac
rrJIanJIeHHOe CTeKJIO rrpamoraer HyJKHyro <POPMY (CM. pHC. 28). Kaicoe
<pII3HQeCKOe SiBJIeHUe anecs lIC rrOJIbaYlOT?

8)

P\I1c .97

8)

P , . 8

3. Aar osraumu y aarrOJIHHJIH r py aosr. llaMeHHJIocb JIl1 .n;8BJIeHHe B K8
Mepax I<OJIeC 8BTOM8DlHHbI? O.n;HHaKoBo JIH OHO B aepx n eii H HlIJKHeJI
QaCTHX x arsepr,r?

4. 0 6'bHCHllTe HBJIeHHe, nOK83 auoe n a pHCy HIW 98 . K 8I< liaMeHHTCH
H8 mon aeraoe a nneu a e , eCJIU yneJIWm Tb JK8Tue?

H3 nJI8CTMaCcoBoH 6YTbIJIO~I KlI C 3aBHH~IHB8Iom.eiicH npofixofi naro
TOBbTe npnfiop ,D;JIH ,D;eMOHcTpau,lIH 3aKOH8 IT8CK8JUI (rrp ll.n;y MaiiTe cajaa,
K8K ::lTO cnena-rs, on poti yiir e n p n tiop).

7. jLo\ lllD l ll CHlo'I lo'I"U'''''''T'lA lo'I

Ha JKH,l\KO TU. KaK 1I H ace TeJla na 3eMJIe , J\ei%cTByeT CH.JIa TH'KeC
TIL n03TOMY KIDI<Ablii crroii JKlI.n;I<OCTH, HaJIHTOii B cocyn, CBOUM BeCOM
coazraer A8BJIemte HB npyrne CJIOl'l, xoropoe no saxony IIaCKaJUI nepena-
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I'xaea Ill. II

er c a IIO s ee H8IIpaBJIeHl1.llM. CJJe ,n;OB8TeJIbHO, BH T p l1 >KU,n;K CTl1 cy-

utec-rayer ztaanerrae. B 3TOM MO.iKH y o e,n;l1Tb C.ll H8 OIIbITe.

B CTeKJI.llHHYIO rpytucy, HI1.iKHee OTBepCTl1e KOTOPOM: 3aKpbITO TOHKOM:

p e311HOBOM: IIJJeHKOM:, HaJIbe M sony. Ilon ,n;eH CTBl1eM s ec a .iKn ,n;K OCTH ,AHO

TpyOKH nporaerca (pHC. 99).
OIIbIT IIOKa 3bIBa eT , qTO. q e M asmre CTOJJ6 BO,n;bI nan p e3 U HOBOM: IIJIeH

KOJI . TeM 0 n s m e OHa IIpOr 110a TC.ll (pn • 100). Ho BC.llI<l1M: paa IIOCJIe r o r o ,

a) 6) at 15)

PHc.99 PI~ . 100 PHC. 101 P~lC . 102

KaK pe3HHOBoe ,n;HO IIporHyJIOCb, BO,Aa B TpyoKe IIpMXO,AHT B paBH OBeCHe

(OCT8 HaBJIU B TCR) , TaK KaK , K p OM e CHJJbI TR >Ke CTH , na sony ,lJ. i\ T By eT

CH JIa ynpyr CTH p a CT HH TO M: p e 3H IIOBOI r IIJIeU K I1.

O n YCT H M Tpy6KY C .p e3 HHOBbI M ,lJ.HOM, B KOTOPYIO H8JIHTa BO,lJ.a, B

n pyroii, 6 JIe IlIUPOKUM: C y ,n; C B ,lJ.OM: ( p u c . 10 1, a ). MI,I y BH,ZJ;l1M, tITO no

Mepe orrYCKaHlUI TPYOKli p earrao s a a nJIeHKa n OCTeneHHO BhmpllMJIlIeTCJl .

Ilonaoe BhIIIP.HMJI n n e IIJIeHKH IIOKa3bIBaeT, tITO CHJIb I, ,lJ.eiicTBYIO~l1e H8

aee csepxy n CHIl3Y, paansr (puc. 10 1, 6) . HaCTYnaeT nOJIHOe asmparane

Hue nnemca rorna, xorzra YPOBHlI BO,lJ.bI B Tpy6Ke 11 cocyzie cosnanaror.

Tax oii ace OIIhIT MO.iKHO IlpoBeCTU C Tpy6KOH, B xoropoii pe3ImOBaH

nJIeHK8 aaxpsrsaer oOKOBoe OTBepCTHe, K8I< 31'0 n OK 838H0 aa pUCYHKe 102, a ,
I10 rpy 3u M 3TY TpyOKy BO,lJ.OH B ,lJ.pyrOH cocyzt C BO,lJ.oi\, Ka.K aTO u306pameHo

aa p HCYHKe 102 , 6. MI.I 3aMeTUM, -rro IIJIeHKa CHO 8 Bhm pmUITCJI, K a K

TOJILIW ypOBHU BO,n;bl B TpyOl<e 1-1 B cocy zte CP8BHffiOTC.ll . ::ho o an a v a er , tITO

CHJIW, ,lJ.elICTBYIO~He lIB pe3H.HOBYI0 IIJIeHKy, O,lJ.HHaKOBbI c 06enx CTOpoH .

B 0 3b M e M cocyn , ,lJ.HO xor oporo MomeT ornana-n. . Onycrnw ero B aaH

x y C Bo,n;oii (puc. 103, a . ,ll,HO npn nOM oxaxcerca nJIOTHO IIpll>KaTblM K
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Pl-1 . 103

KpaIO cocyzta M He OTIIMeT. Ero IIpMmMMa

eT CMJIa ~aBJIeHMH BO~b1, HanpaBJIeHHaH

CH113Y nsepx.
By~eM OCTopomHO Han11BaTh BO~y B co

cyn 11 JIe~MTh aa ero ~HOM. KaK TOJIhKO

ypoaeas aozrsr B cocyzie COBIIa~eT C ypon

HeM sonsr B 6aHKe, ~HO OTIIMeT 0'1' cocyzra

(P11c. 103, 6).
B MOMeHT orpsma aa ~HO ~aB11T csep x y

BH113 CTOJI6 mM,lV<:OCTM B cocyzre, a CHH3Y

nsepx aa ~HO nepenaerca ~aBJIeH11e TaKorO

me no BhlCOTe cToJI6a mHAKoC'r11, HO HaxO~H

~e:i1:cH B 6aHKe. 06a 3TH ~aBJIeHMH O~MHaKO-

BbI, ~HO me OTXO~11T 0'1' Il,MJIHH~a BCJIe~·

CTB11e ~e:HCTB11H aa Hero CMJIbl T Rm eCT M.

BblIJIe 6b1JIM OII11CaHhl orrsrrsr C BO~O:i1:,

HO eCJIU B3HTh BMeCTO nozrsr zipyr-yrc mu~

KOCTh, TO peayrrs-rarur OIIblTa 6Y~YT Te me.

IITaK, onsrrsr IIOKa3bIBaIOT, 'ITO BHYTPH :lKH,JJ;KOCTH cyurecrnyer ,JJ;aB

JIeHHe H aa O~HOM H TOM :IKe ypoaae OHO o,n:HHaKOBO no BceM aanpaa

JIeHHHM. C rJIy6HHOH .n;aBJIeHHe YBe.IJH"1JHBaeTCH.

I'aasr B 3TOM OTHOIJIeHM11 He OTJIMtIaIOTCH 0'1' mu,n:KOCTei:i:, nezrs

OH11 Tome lIMelOT sec. Ho aazto rrOMH11Tb, QTO ITJIOTHOCTb raaa B COTHlI

p a a MeHhIJIe ITJIOTHOCTII mlI,n:KOCTM. Bee rasa, aaxoztarrreroca B cocyzie,

Man, 11ere ('BeCOBoe ,) ~aBJIeHMe BO MHorMX c.nyxaax MomHO He yqnTblBaTh.

? onpoc I

1. KaK Ha onsrrax noxaaars, -rro naaneane SHYTPIl1 )KII1AKOCTII1 Ha pasuux

ypOBH~X pasuoe, a Ha OAHOM 111 TOM )Ke vposue SO acex HanpaSneHII151X OAII1Ha

KOSO? 2. nO'-leMy 80 MHorll1X cny-iasx He npll1HII1MalOT BO BHII1MaHlI1e naaneuue
rasa , C03AaHHoe era BeCOM?

. Pac T n AKO HH o H CTeHKM COCYAa

PaCCMOTp11M, KaK MomHO paCCQ11TaTh ,n:aBJIeH11e mM~KOCT11 aa ~HO M

CTeHKM cocyzta. PemMM caa-raaa aaziavy ~JIH cocyzra, MMeIOI.I.J;ero 4>OpMy

rrparaovronsnoro ITapaJIJIeJIeIIMrre~a(pac, 104).
C11JIa P, C KOTOpO:i1: mM,n:KOCTb, HaJIMTaH B 3'1'0'1' cocyzr, ~aB11T na ero

~HO, p aaaa secy P mM,n:KOCT11, HaXO~HIJJ;ei1:cH B cocyzie. Bec m11.u;KOCT11

MomHO onpenemrns, 3HaH ee xacoy m. Macey, KaK 113BeCTHO, MomHO Bhl-
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rJlaoa III. llilIJne-.""

P~lG 10

.naHO:

h = 10 M
Kr

p = 800 
M 3

T. e.

tH1CJIMTb no rpoprayne: m = pV. 06'beM ml1,n;KOCT H ,

HaJIllTOfI B BbI6paHHbiR H a M H coc y zt . rrer'x o p a c 

c-nrrar». ECJIM BbICOTY cToJI6a mn,n;KOCTM, HaXO,lJ;51

ru;eRC5I B cocyzte , 0603HatInTb 6YKBOi'l h, a rrnomazn,
zraa cocyna S, TO V = Sh.

Macca mn,z:r;KOCTn m = pV, nJIn m = pSh.
Bee 3TOR .>KM,z:r;KOCTn P = gm, n JIn P = gpSh.
TaR KaR aec cToJI6a JKH,n;KOCTH paseu CHJIe, C KOTO

POR JKH,z:r;KOCTb ,z:r;asnT aa zrao cocyzia, TO, pa3,n;eJIHB sec P aa IIJIOm;a,JJ;b S, no

JIytII1M ,n;aBJIeH H e JKn,lU<OCTH p:
P gpSh

P=S·HJlllp = S

P = gph.

MbI nOJIytIHJIH epOPMYJIy ,z:r;JI5I pacsrera ,z:r;aBJIeHH5I JKH,n;KOCTH na AHO

cocyzra. M3 ::)TOR epOPMYJIbI BH,n;HO, tITO iiaenenue :>ICUa KOCm u na a HO
cocud a saeucurri mOJLbKO om n.nomicocmu u esccomei cmo.noa »cud
icocmu,

CJIe,z:r;OBaTe JIbHO. no BbIBe,z:r;eHHOR epopMyJIe MOJKHO p a CC4 U TbIBa T b nas 
JIeHn > JKn,n;KOCTn, HaJIHTOR B COCYA JL 106 ou. cjJOpMbl. K p OM e Tor o . n o Hell

M o m H O BbltInCJIHTb H zraaneuae aa CTeHKII cocyna. ,Z:(aBJIeHH BHYTp n

mH,z:r;K OCTH, B TOM 4l:fCJIe ,z:r;8 BJIeHHe CHH3 Y s aepx , T8KJKe p a CC4 H T bI B a TC5I

n o aroti ¢opMYJIe, T a K KaK naanenne na o,z:r;Ho l i 11 TOll me rJIy6 n He ozra a a
KOBO no BC M Han paBJIe H U .HM .

Ilpa pacxer e ,z:r;aBJIe HII.H lIO Q;lOpM y JIe p = gph a ano nJIOTH OCT b p asrpa-

(K1')maTb B KaJIOrpaMMax na Ky6HtIeCKHR MeTp M 3 ,a BbICOTY cToJI6a )K U ,n; -

K OCTH h - B M e'r p a x ( M), g = 9,8 H • T o r ,z:r;a nan ren ne 6y,z:r;eT asrpaxceno B
Kr

naCK aJI.HX (lla) .

Tlpumep . Orrpenerrare ,z:r;aBJIeHI1e HeQ;lTJ1 a a ,lJ;HO IJ;HCTepHbI, e CJII1 BbI
Kr

COTa cToJI6a HeQ;lTH 10 M, a nJIOTHOCTb ee 800 3 .
M

Banatnere yCJIOBne 3a,n;a4n H peIIIHM ee.

PeIIIeHHe:

p = gph.
H tcr

P = 9 8 - . 800 -3 . 10 M == 80 000 ITa == 80 KITa.
, Kr M

p-?

OTBeT: p == 80 KITa.
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? B n•
1. BblBeAliITe epopMyny Mfl pac-ier a A a Bn e HliI fl )KliIAKOCTliI Ha A HO cocvna ,

V1MelOU\e r o ¢lOPMY npflMoyronbHoro napannenennnena . 2. O T Ka KliIX BeIWIYliI H

li1 KaK 3aB li1 Cli1T naaneuae )KVlAKOCTVI Ha A HO cocyna? 3. n o KaKoM epop Myn e

paCCYIIlTblBa lOT naaneaae )KVlAKOCTVI Ha CTe HKI1 cocvna, naanea ae BHyTp lil )KVlA 

KOCTVI? B KaKliIX eAliIHIi1u.ax HaAO aupaxan, BeIWIYIIlHbl , BXOA fl U\liIe B STY epop

My n y ?

1. Orrpenemrre ~BBJIeHUe H B PJIy6u H e 0,6 M B sone, R ep OCH He , p Ty TH .

2 . B hItU ICJIHTe ,u;aBJIeHUe BO~hI Ha ,u;HO onnoii H 3

r JIy60l:JallllIlIX M OpCKHX anaaa a, PJI y 6uHa KOTOpOH

10 900 M. llJIOT HO Th MOpCKOii BO~hI 1030 K~ •
M

3. H a prrcymce 105 11306p ameHa q>YT6oJIhHaR rca
M e p s , c o ennn H Ha R C Bep T ll K aJI h HO p a CIIOJIOm e HHOH

TeKJIRH HOH Tpy6K o H . B R M e p e 11 Tpy 6 R e HaXO~llTCR

s o n a. H a KaM py IIOJIO m eH a noine snca , a n a nee - PU p R

M 8cc o H 5 R I'. Bsrcora cToJI6 a aozrst B Tpy 6Ke 1 M . O IIp e 

A eJIHTe IIJIO~a,ll;h COIIP llKO CHOBeH1IR ,u;o~e'<JltH C K e -

p OR.

I HH

1. B03h M HT e Bhl OIt U H c o c y zt . B 60ItOBOH IlOBep X HOCTH ero H B p a a a o ii

BhICOTe OT rma cnenairre TpH He60 JIh m U X OT

Bep c T H R . Bax po trr e OTBepCTHR CIIHl:JK a M H H aa

IlOJIHHTe cocy n Bo~oii. Or rcpoiire OTBepCTHR H

IIpOCJIe~HTe aa cTpyiiKaM ll BhlTeKaIOIII;eH a o zrsr

(pHC. 106). IIO'lleM Y s ona asrrexaer 113 oraepc
Tll ii ? 113 xer o CJIe~yeT, l:JTO ,u,aBJIeHUe yBeJIH'UlBa 

eTCR C I'JIy 6 UHOii?

2. Han eirre B CTeK JIRHHhlM c o c y zt (cra x a a U JIH

6 aHK Y) rrpOH 3BOJIhHOe K OJIHl:JeCTBO BO,u;bI . Cnerrafi
re Heo6xo~HMhIe U3Me p eHHR H p a CCl:JHTaHTe zras-

p~(, 106 nen ne BOA M H R ,u;HO o c yzta.
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I's uea III.

. C

Ha pncyarce 107 R306pa:>KeHbI zraa cocy zta , coezraaeaasre Me:>Kp;y
cotioa pe3RHOBOH: Tpy6KOH:. TaKRe COCYP;hI Ha3bIBaIOT c0061.l{a1O~u

MUCR. JIeH:Ka, qaH:HRK, Ko<l>eH:HRK - nparaepsr C006IJ.J;aIOID;RXcR co cy 
.n;OB (pRC. 108). 113 orrsrra MhI 3HaeM, qTO nona, HllJIRTaR, a au pareep ,
B rren rcy , CTORT scerzta B peaepay ape JIeH:KR R B 60KOBOH: Tpy6Ke aa .n;HOM
yp onae.

C COO6m;aIOLqllMUCR cocynaraa MO:>KHO nponena'rs cnenyronraii IIPOCTOH:
OnbIT. B aaxarre onsrra (prrc . 107, a) pe3lIHOByIO rpytixy B cepeznra e 38-

0 ) 01

PI'1 . 07

I I

B)

:>KlIM8IOT II B O.n;HY R3 Tp y 60K H8JIHB8IOT
sony . 3aT~~ 3a:>KIiM OTH:phIBaJOT, R BO.n;8

na-nmaer neper K8Th B npyryro Tpy6KY P;O

rex nop , II OKS IIOBep XHOCTR BOP;hl B ofien x
Tpy6Kax He CT8HOBRTCH n a OP;HO 1 y ponae
(puc . 107, 6). Moxcao aaxpe nsrrs O.n;H . II3
Tpy60l( B urra-mne, a ztpyryio no.n;HIIMaTb .
onYCK8Th liJIn H8KJIOHHTb B CTOpOHhI.
11 B 3TOM CJIyq8e, K8K TOJIhKO mup;KOCTb
ycnorcoarca , ee ypOBHU B o6eux Tpy6K8X
6YP;YT OP;liHaKOBbI.MIl (puc . 107 , 6).
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I'aaoa III.

B C006~alOJ.U;IIXCH eocyaax JII060H $OPMLJ II CeTJeHIIH IIOBep X HO

CTII O,lJ,HOp O,lJ,HOH jf(H)J,KOCTH YCTaHaBJIHBaJOTCH aa O,lJ,HOM yponae (rrpn

yCJIOBHH, 'ITO ,lJ;aBJIeHHe soazryxa nan jKI1:;:~ KOCTblO Op;HHaKOBO) (pHC. 109).

PIo1 . 109

A

P~1C 110

,g
c

l:Q

B

8TO MOmBO 060CHOBaTb CJIe,lJ;YlO~liM06pa30M. JKn,lJ;KOCTb nOKOHTCH,

He nepesreuraacr, H3 ozraoro o c y zra B p;pyroll (CM. pHC. 107). 3Ha'IH:T, nan

JIeHH:.H B 060HX cocyztax na JI1060M ypoaae O,lJ;HHaKOBbI. JKIi,lJ;KOCTb B 060

a x cocyziax O,lJ;Ha Ii Ta me, T. e. liMeeT O,lJ;HRaKoBylO nJIOTHOCTb. Cnenona
TenbRO, p;onmRbI 6bITb O,lJ;HHaKOBbI Ii ee BbICOTbI. Korna MbI nop;HliMaeM

O,lJ;liH cocyzi linli ,lJ;OnliBaeM B Hero mli,lJ;KOCTb, TO zraaneaae B HeM yae.na

t.lJiBaeTC.H H: mli,lJ;KOCTb nepereernaerca B ztpyron cocyzt ,lJ;0 rex nop, noxa

naaneana He cranyr O,lJ;liHaKOBbIMH.

Ecnli B O,lJ;liH aa cooriuraiomaxca COCy.n;OB HanliTb mI1.n;KOCTb O,lJ;HOll

ITJIOTHOCTIi , a BO BTOpO:i1: -- zrpyroir. TO npa panaonecna y p OBHIi 3TliX

mli,lJ;KOcTe:i1: He 6y.n;YT O,lJ;HHaKOBbIMIi. 11 3TO nOH.HTHO. MbI Be,lJ;b 3HaeM,

'ITO nannenxe mlip;KOCTH: na ,lJ;HO cocyzra np.HMO nporropnaonansao BbICO

Te cr o .ntia Ii nJIOTHOCTH m H,lJ;K OCTIi . A B 3TOM cnyxae nnOTHOCTH mli,lJ;KOC

Ten pa3nH'IRbI, n 0 3T OMY BbICOTbI cro .nfioa 3THX mH)J;KOCTen 6y)J;yT paa

JIH'IHbI.

TIPH paBeHCTBe ,lJ;aBJIeHIIH BLJCOTa cToJI6a jf(H,lJ;KOCTH C 60nbmeH

IIJlOTUOCTblO 6Y,lJ;eT MeUbme BbICOTbI cToJI6a jf(H)J,KOCTII C MeHbmeH

IIJlOTHOCTblO (pac. 110).

? Sonp C I

1 . KaK\.1e np\.1Mepbl co06w,atOUJ,V1xcS1 COCYAOB Bbl MO>KeTe np\.1BecTV1?
2. KaK pacnonaraiorca nosepxnocra OAHOpoAHOi1 )I(\.1AKOCT\.1 Bco06UJ,atOUJ,V1xcS1
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I'naea JIl. Jl o

COCYAax? 3. KaK pacnonaraiorca nosepXHOCTII1 paauoponuux )f(II1AKocTeii1 B CO

o6UJ,alOUJ,lI1xc~ cocvnax?

I npa HeHHe 1

1. Ha pacyaxe 111 rrOKa3aHO aozroraepaoe CTeKJIO napoaoro KOTJIa,

r.n;e 1 - napoaoii KOTeJI, 2 - xpam,r, 3 - aonosrepnoe CTeKJIO. 06'bJlCHR

Te .n;ei1:cTBHe aroro npnfiopa.

2

nap

Boiia

3

P 11 2

2

1

2. Ha pacyaxe 112 asotipaacerr apreaaaacrcmi KO.110.n;eIJ,. CJIoi1: 3eMJIH

2 COCTOHT H3 n ecx a HJIH .n;pyroro MaTep U8JI8 , JIerIW nponycxaromero BO

.n;y. CJI0I1 1 H 3, aaofiopor, aonoaenpoanuaerast. 06'bJlCHHTe .n;eficTBHe ra

x oro KOJIo.n;IJ,a .

3. ,IJ;oKa.:>KRTe, "'ITO B coo6ru;aIOm;HXCJI cocy.n;ax BbICOTbI CTOJI60B nan

ypoaaers paanen a .n;BYX paanopoznrsrx .:>KH,n;KocTei1: (CM. pHC. 110) ofipar a o

npOrrOpIJ,HOHaJIbHbI n JIOTHOCTJlM .:>Ku.n;KocTei1.

Y"a3aHue. Hcnorrsayare epOpMyJIy .n;JI.H pacxera .n;aBJIeHH.H .:>Kli,n;KOCTIi .

4. M3MeHRTcJI JIH pacnOJIO.:>KeHRe .:>KR.n;KOCTH (CM. pHC. 107), eCJIlI

npaasrji .cocvn 6y,n;eT IDHpe rreaoro? y.:>Ke nesorc? eCJIR COCy ,n;bI 6y.n;YT

RMeTh pa3HyIO epOpMy?

1 3 a,qaHHe 9

1. IIo,n;YMaRTe, KaK MO.:>KHO 6bIJIO 6bI HaR60JIee rrpOCTbIMH cpencraa

MH yCTpOHTb cPOHT8H r.n;e-HH6y.n;b B rrapxe HJIH BO zraope. Ha"'IepTHTe cxe

My raxoro YCTpoi1:cTBa R 06'b.HCHRTe npRHIJ,Rn era ,n;ei1:cTBR.H. M3rOTOBbTe

Mo.n;eJIb epOHTaH8.
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r .W III1 III.

H uscuee
ml" UIIIJ(~

.... 111

Bepxuee rne otl'lIu r

/II

2. Ha pu cyxxe 1.13. a .n.a Hn cxcxia . l'T poiil'T1W

ill 1I03n, a na pHCyH I<C ] 13. 6 - CXCMH lUJ1I030lJall llH

. Y A O B , Pa 'CM OTpHT e plH:y H JOI I I OO'bHcllllTe npun 
U,1I11 A e i ic'l' B llH lII JIJ<J;;IO B . ] ' a Ko c HBJ] P.Il II f' \I I'nOJILay 

e1'(;.!1 H p afio-re m rnoaon?
:3. B I~Ba coc yna namrra BO a (puc . 11,1 ). B IW 

IW M cocyne nanneu ne nozn.r Hi' .!J.HO ){J)ILJUl' ~I IHI

CKOJl b KO , eC.II11 11 1 = 40 e M, l:l h '!. = LO C M '? B I~a/W:'l

BIH/paD.ITemf 1\ II AO x aK II X no p GY/l.fl1' nepPJII! n .rr r.cn

BO AH , ec.nrr OTK IJ bl L /'[Ja H'? (Om e em : R JH ' BOM cocv 

/(e 11:1 2,94 I\ TI a . )



F .W l fU lII.

ATMC)C(!>e p 0 II H

)

P ll ' 115

P LI ! 15

P = gm , P = 9 ,8 H . 1 ,29 Rr "" 13 H .
K r

Boazrym rry ro OOOJIOtI K y , OKpYJl<aIO~YIO 3eMJlIO , u a 
3hIBalOT arssocrpepon (0'1' rpes . a m .MO C - n ap, B03.n;yX

n ctpepa - m ap) ,

Ar raoctpepa , RaK nOKa3aJIH Ha OJIIo .n;emu I aa nOJIe

TOM n CRyccT De HHhlX c n yrH I1ROB 3eMJII1, IIpOCTlIpaeTCH

na B h l COT Y H e CK OJI h K IlX T b ICRl.l K lIJIOMeTpOB .

BCJIe.n; T BH e .n;eHCTBIUI CllJIbl T H.iKeCTU aepxnue
CJIOH aosnyxa, IIO.n;OOH O sozte OKeaH8, CJKlfMaIOT IH I .iK 

a a e CJIOll . B03.n;Y WHbIii CJIOH , npaner-aroman Herro

cpe.n;CTBeUHO I 3eMJIe , cxcar OO.Tl hIIIe nce ro u, c OrJI'aCH O

38K OHy naCRaJIH , nepenaer npoaaaonaraoe aa Hero

a anenne no acesr aartpaanerruma .
B peaym.rr r e aroro aeMH8f1 IIOR pXHOCTh ~l T e JIa ,

naxonanmeca sa Herr. ucrn.rrsraaror naanerrne aceii
TOJIlIJ,U B03,n,yx8 , HJlIi , I< K UOWtlHO rOBopHT, n IIbITbl 

naror a rmocdiepnoe naanenne.
CYIlJ,eCTBOBfUlHeM a TMocqlepHoro .n;3.BJleHlIH Moryr

OhITb O'bHCHeHhl MHorue HBJleHUfl, C KOTOpWMll fbI

acrpevaeraca B If<U3UH. PaCCMOTJlUM nexoropsre T13 HUX.

Ha pncyaxe 1 16 1130op<UI<eua CTeKJIRHHUR TpyOKH.

BHYTPII xoropofi u a x o n u r c a nopmeus, IIJIOTHO n p a n e -

Ha B 0 3.n;y X , K aK II aa BCRKOe TeJIO, HaXO.n;R~eeCR ua 3 e M JIe , .n;eHcT B y 

er CI1JIa TJDK eCT I1 , 11, CJIe.n;OB a T eJIb H O, s oanyx OOJIa,n;8eT BeC OM . Bec s oany
x a JIer RO BbIl:JllCJI lIT h, 3 H aR e ra M a c c y .

H a onsrre 1l0Ka.iK e M , K a I< onpenen rrrs M a ccy B03.n;YX8. ,IJ;JIR aroro
M O.iK H O B3RT h IIP Ol:JH h l ll CT e l <JIHHHbIH IIIap C npofircoil 11 p e 3IiH OBOH T p y 6

KOH C 3 8.iKIIM OM (pu c . 1] 5) . Bsnca-rae ra a a ocora 113 H e r o B03.n;y X , 38.iKMeM

T p y6KY 3 8 .iK llM OM Ii y p aBH o Be CU M a a secax . 3aT e M, OT K p bIB 38,)K IIM na pe
3HHOBOi i: T p YOK e , B n y c T H M B urap B0 3.n;y X . P a B H OB e CH e B eCOB IIp M 3TO M a a
PYIIII1T CH • .n;JIR ero B OCCT 8 H OBJIeHlIH rrpnnerca nOJIOJK I1T b H 8 .n;p yryro

x am x y BeCOB rnpa, M a c c a R OT Op bI X II oy.n; 'I' p8BH8 Macce B03Ayxa B 06'b

esre mapa.
O nbITaMM y CTaHOBJIeHO, l:JTO IIpM TeMIIepaType 0 °C

n HOpMaJIhHOM a T Moc ¢ep H OM .n;aBJI e m U I Macca soany xa

OO'beMOM 1 M
3 pann a 1, 29 xr-. Bee aroro soazryxa JIe r K O

B bP-Il I CJI MTb:
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raIOm;RH: K CTeHK8..M Tpy6KR. KOHe:o; Tpy6KR o rr ynre u B

BO,[(y. ECJIR rrOAHH M RTb nopnreas , TO 38 HHM 6 . ner
rrO,[(HRMaTbC5i 11 nona. IIPORCXO,IJ;RT 31'0 nor oxry, lITO

npn rrO,IJ;'beMe nopmna M e iKp;y HHM II BO,IJ;OH: ofipaayerca
6 e a B0 3,IJ;YIlIHoe rrpOCT paHCTBO. B 31'0 rrp OCTpaHCTBO nozt
AaBJI e H U e M napyacnor o B03,IJ;y x a R rrOA H R Mae 'l' CH BCJIep;

aa nopmnera BOAa.

8'1'0 5iBJIeHRe IICrrOJI b 3 y e TcSI B BO,IJ;H H LIX aacocax R

H eKOT o p b I X npyr ux ycrpoiicr nax .
H a pncy mce 117 noxaaaa ll;UJIR HA PIItl e CK lIH c o 

C A . Cocyzt 3 aKpbIT n pofix oii, B KOT OpyIO BCT8.BJIeHa

Tpy6K 8 C KpaHOM. 1'13 cocyzia HaCOCOM OTKalIHBa IO'l'

Pl1G 117 B03P;Y X . 38T e M xoueu T p y 6 K H n Of P Y :>Ka lO T B B p;y . E c -

JI11 r eneps OT K p b I T b xpau , T O BOP;R (lJoHT a a OM 6pb l 3He T

a ny-rpr, cocyzra , Bona rrocryn a e r B coc yzr 1I 0 TOM y , lITO RT M o c <pe p H o e P;8 B

JI e H11e 6 0 JIb m e p;8BJIeHH H paapexcenrroro B0 3,IJ;yx a B coc yn e .

? SonpOCbl

1. KaK MO>KHO onpenerurn, Maccy soanvxa? 2. YeMy pa aeu sec B03Ayxa

o6beMoM 1 M3? 3. Bcnencraue -rero C03AaeTC51 arvocdiepaoe AaaneHlIIe?
4. Onaurure onsrru , nOATSep>KAalO~lIIe cyutecraosaune ar wocdiepuor o nas
neHlII51.

~ YnpaJICHeHHe 17

1. K a K A JIH 06'bSICH e H R SI 5i BJIeH11H:, a aotipaxcea nsrx na pncya xax 116
R 117, R CrrOJIb 3 y eTcH 3aKOH IIacK a JI5i'?

2. Ka rcoe epR 3RlIecKoe SIBJI H H e M b l RCrrOJIb3 Y M , H a 6 R p a H JI e K 8 p CT B 8

na rrer'xofi?

~ 3a.a HHe 10

1. 11 3MepbT e 0 6'be M K O H a T bI B Barne ll: x aaprape R BbI ~mCJIHTe M a ccy

K r
u sec soaztyxa B H e Ir , ClIH T a H , lITO ero n JIOT H OCT b paaaa 1,29 - 3 .

M'

2. 06'bHCHlITe p;eiicTBue m rrpnn a .
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3. ABToMaTM~IeCKa.R nOMJIKa .n;JI.R nTMII.

(pIIC. 11 8 ) COCTO" T H 3 OY ThIJIK M , H a n OJIH eHHOH BO

)],oii 11 o n p OK IIHyTOH B IW phlT II.e TaK , l.J.T O rOp JIhIITI 

K O H a X O)],I1TCH H e noro Hl1m e ypOBHH BO,Ahl B KO

p h ITII.e . ITOl.J.e M Y BO,Aa He BhIJII-lBa eT CH U3 OyThIJI

K II '! E CJIlI Y PO BeHh sozrsr B xopsrrue IIOH H3I1TC.R 11

ropns mnco 5 . Tbl JI K I1 B bI H.n;eT 1I3 s onsr, l l aCT b BO,AhI

113 OYT h l JI R lI BhIJIheT C.R" TIOl.J.e M Y ?

113roToBhTe TaKOIf npafiop 11 n p o zterra ri r e C

HliM YKa 3 8HHhTe Ol1hlThl.

4. Ha p n CY H K e 119 1130 0 p ameH rrpn fio p JIHBep,

c JI y m a m;u H ,AJIH B3.RTI1.R npof pa3JII1~IHhIX ml1.D;-

tcocr ea . JIuB p OI1YCKalOT B ml1,AKOCTh, 3BT e M 38- PH . 118
KpbIBalOT n a n s n e w sepxa e o-rsepcrae M BhIHMMa-

lOT 1-13 m H,AK OCTH . Kcrna nep x nee OTBepCTl1e OTKpbIBaIOT, 113 JII1Bepa na

l.J.H:HaeT asrrex a'rs m M,AK OCT h . Tlponen airre orrsrr M OO'h.RCHMTe ,AeHCTBl1e

ar or o npnfiopa.

1. ne Y CYU4e cTBye T B03AYWH ono-i a 3eMn

KaR 11 B e TeJIa, MOJIeK yJIbi ra30B, BXO,A.RIIJ;I1X B

OCTaB B03,AY llIH OH 0 5 0 JIO'lR M 3 e M JII1, rr p H T.RPI1Ba 

IOT CH R 3el\1J1e.

Ho nOl.J.e M Y m e Tor.n;a ace OHM He yIIBAyT na 110

Be p XHOCT h 3 MJIH ? K 8 K H M ofipaaosr oxp a n ae'rca

B03)],yllI HaH OOOJIOlIK8 3 e M JI lI , ee ar ocrpepa ? q T O

OhI 110HH T b ::>1'0, nazto yuec r's, 111'0 M OJIe l , y JIh I r a 30 B ,

COCT a BJIH IO III.H X a TMo c <l>epy, H8XO,A.RTCH B nerrpe 

P b I BH OM H fiecrtopanosur M ,Alm m eH H H . H o T o r )],a

B03H H KaeT .n;pyrOJI sorrpoc : n o x eery 3TH MOJIeRyJI bT

He YJIeT8lOT B MlIpOBoe I1pOCTpaHCTBO'?

,Il.JIH Taro l.J.TO Ohi·cOBceM 1100U IHYT h 3eMJIIO , MO

JIeKyJIa , RaK II lWCMHlJeCIUIH K Op a OJIh I1JI lI paxer ,

)],OJImH8 H M e T h O'le H h OOJI h lllY IO CH:Op OCTh (He

M e HhDle 11 ,2 K~...t) . 81'0 T aR aaasraaeeraa 6T1l 0paR

K OCJl1U LLCCK: a R c tc op o c trus . C K Op OCT h OOJIhDlHHCT

aa MOJIeK y JI B0 3.n;YUIHOH 060 JIOl.J.K lI 3 e M JI H 3HaQU 

TeJIhHO MeHhllle 3TOH ROCMlll.J.eCKOM: CKOpOCTI1. ITo

3TOMy OOJIhlllMHCTBO llX II «l1pllBH3aHO » R 3 e MJle p~, . 1 1

4"
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r Jl080 HI.

ClIJIOH THmeCTU, JIIHilh HIl"ITom HO MaJIOe "IUCJIO MOJIeKyJI yne'raer B KOC 
MU"I cxoe npocrp HCTBO, norcnnae'r 3 eM ro.

Becnopa noua oe .n;BIDKeHHe MOJIeKy JI H .n;eiICTBlie aa n ax CHJIhl TH
acecrn npaaon a r B pe3YJIhT8Te K TOMy , "ITO MOJIeKy JIhl r 830B «rrapar s B

n p oc'rp an cr ae ox on o 3 eMJIJI, ofipaaya soazry nm 10 060JIO"IKY, 1IJI11 a-r

Moc<!Jepy.

113MepeHH.H rrOKa3hIBaIOT, "ITO IIn OTHOCTh soany x a 6hl CTp yM eHhm8

eTC.H C BhICOTOH. TaK, n a BbICOTe 5,5 KM HM 3eMJIeti: IIJIOTHOCTh soany x a

B 2 p aa MeHhIIIe r o rrJIOTHOCTH y noaepxaocrn 3 eMJIII, H B BhlCOTe
11 KM - B 4 paaa MeHhllle U T. .n; . l..I eM asnne, T M soan y x p aapexceu a ee.

I1 HaKOHeII" B casrsix BepXH11X CJIOHX (COTHH H ThI CSI"IU KllJIOMeTpOB Ha,D;
3eMJIeil) aTMoc(pep a nocrenean o n ep exomrr B. 6e3B03Ay mHoe npocrpaa
CTBO. qeTKoH r pan a usr B03.n;YIIIH8H 06 0JIOqK8, OKpy:m81O~aH 3 eMJIIO, He
I1MeeT.

Cr poro r oaopa , BCJIeACTBHe Aei icTBR.H CllJrhl T.flm eCTlf IIJIOTHOCTh r aaa

B JIJ060M 3aKp hlToM cocyzre aeonaaaxona rro sceray 06 'heMy co cy na. B HH3Y

cocyna nJIOTHOCTh r 838 fion suie, "!eM B Bep XHUX ero qaCTHX, rroarosry

11 A8BJIeBHe B COCYAe H o.n;HHaKOBO. H 8 nue cocy zta OHO 60JIhille, qeM
nnepx y .

O.n;H8KO aTO p a3JIUqHe B rrJIOTHOCTU U A8BJIeHHU raaa, conepacam er o 

CH B co cyzte, CTOJIh MaJIO, "ITO ero MOJKBO BO MHorux CJIY"Ia HX COBC M He

yqu ThIBaTb . H o .n;JIH 8TMoc<!Jep hI , n pocr nparont eit ca a a HeCKOJIbKO TbICH"1

KllJIOMeTpOB, p8aJI11qUe ::lTO cy I::qeCTBeHHO.

9• n OC

1. n Oy e M Y M Olle KYllbl ra30 B, exonsumx B COCTaB ar saocdiepu, He nanaior
Ha 3 e M1llO non g e HCTBlI1 e M CV1 fl bl nDKecTV1? 2. n Oy e M Y MOfleKyllb l ra30B , BXOg~ 

l1.\V1X B COCTaB ar wocdie pu, nau raacs BO ace CTOpOHbl , He noxana ror 3 e MIl IO?

3 . K a K V1 3M eHfl e TCs:I n 1l0THOCTb arwocrpep u c y a e ll Vlye HV1 e M Bb ICOTbl?

I npa HeH 18

1. Ilpenn onar mor , qTO JIYHa xorna-ro 6hlJI8 0I<p Y)KeH8 8'I'Mocq)ep oii ,

HO rrOCTeneHHO nOTep HJIa ee . q eM :3'l'0 MO)KHO 06'hHCHUTb?

2. qT06hl B.n;OXHyTh sosayx , ll eJIOBeK n pu nOMOll.\H MbIllllI, P8CIIIupHeT

r pYJ\HYlO KJIeTKy. IIoqeMY noaa y x BX .n;UT npn aTOM B nerxae? R aK n po
UCXO.n;UT BhlAOX?
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2. pH
nn

P8CCtHlT8Tb a TM O rpepao e zraan ea u e no diop

MyJIe .n;JI .H Bhl 'lHCJI eHH.H .n;aBJIeHIi.H CT JI08 mu.n;KOC

TU (§ 38) H eJIh 3.H• .D.JI.H raxoro pacxera a an o 3U8Th

BhICOTY arraocrpepsr H nJIOTHOCTb B03.n;YX8 . H o o n 

p ezten e a n o n rpamnrsr y arraocqiepsr HeT , a n JIOT 

HOCT h B03.n;YX8 a a paaaoii BblCOTe P8 3JIH 'lRa. On
H a KO U3Mep HTh 8TMocepepHo e .n;8BJIeHHe MomHO

C OOM Or..u;b lO onsrra, npennoaceuaoro B XVII B.

U TaJIh .HH CK H M Y'leHhlM 3 BaH,IJ;:lKeJIIICTa TOPP lPleJI 

JIll , y t l eH H1<OM r8JIHJIe.H.

Onsrr 'I'oppnxenrm COCl'OHT B cnenyiomesr :

CTeKJI.HHHy lO TpyOKy .n;JIImOH OKOJIO 1 M , 38naHH 

nyro C onnoro KOHu;a, H8nOJIHHIOT PTYThlO. 3aTeM ,

nJIOTHO 3UKPhIB ,n;p y roH xonen Tp y OK u , ee rr e p e 

aopa-msaror, o n CK810T B tIaUlKy p r y -n.ro I1 n OA

p r y -rs ro OTKpbIB81OT xoneu TPYOKH ( p n c . 120).
Hacrr, pTyTU n p n 3TOM BbI JIH Ba eTC.H B 'laIIIKy , a

'l8 CT b ee OCT8eTC.H B Tpy6Ke . Bsrcora CTOJIOa

pTYTU, ocraaurerica B rpytixe, pasaa nparaepao 76 0 MM. Han pTYThlO

B Tpy6Ke B03Ayxa HeT, TaM 6e3B03.n;YOIHoe n p OCT p 8 HCTBO.

Toppauenrtu, opeAJIOm U BlIIJlH OIIHC8HHhIfl asrrne orrsrr,
AaJI I1 ero OO'b HCHeHue. A T M o c q)e p a AaBHT na n OBe p X H OCTb

p TyT H B xarnxe . PTyTb Haxo.n;UTC.H B paBHOBeCIUI. 3 H a 'lUT ,

.n;8BJIeHUe B Tpy6Ke a a YPOBHe aa l ( CM . p u c . 120 ) p aBHO ar

MocepepHoMy .n;8BJIeHUlO. E .TIII ObI OHO Obl _TIO OOJIhme a TM OC

rpepnoro, TO pTYTb BbIJIUn8JIaCb ObI H3 TpyOKU B tI8mKY, a

eCJIU MeHbm , TO no.n;HUM8JI8Cb Obi B TpyoKe nsepx .

)J;aBJIe HI1e B Tpy6Ke na ypoaae aa 1 C0 3.n;aeTC.H BeCOM CTOJI-

6a pTYTlI B TPYOKe', TaK K 8K B sepxaeii xacra Tpy6KU H8,/.\

pTYTblO B03,lJ.YX8 HeT. OTCIO,lJ.8 CJIeJ\yeT, tITO aTl\loc4>epooe

,lJ;aBJIeUHe p aBU O ,lJ;a BJIeHH IO c ToJI6a PTYTH B Tpy6Ke, T . e . :

P aT. 1 = P PTYTII'

I13MepHB BbJCOTY CTOJIOa pTY'J'U. MO~KHO paCCtIUT8Tb J\8.B- a (Xl

n errae, KOTOpoe npOH3BOJ\llT PTY'J'b . OHO H OYJ\eT paBHO 8TMOC-

rpepaouy ,/.\8BJIeHHIO. ECJII1 8TMOCep paoe ,lJ.aBJIeHUe yMeHb-

UIUTCH , TO CTOJI6 pTY'J'H B Tpy6Ke TOppWleJIJIlI rrOHH3I1TC.H. PI1 120
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Pxaea III.

1.JeM 6 .ns nre a r raocdiepn oe ,n:a BJIe H U e , TeM asrnr e CTOJI6 p T y T M B on st
Te TOpp M'Ie JIJIlL IT0 3T OM Y aa n p8.KTHKe a'l'MO rpepnoe ,n:aBJIeH He MomHO

H3MepRT h B hlCOT OH prvva or o cToJI6a (B M H JIJIUM e T p ax llJU l CaHT I1MeT

p a x ) . E CJIu , a anpnxsep , aresocqiepa oe ,n:a BJIeHHe p a BH O 780 M M pr' . CT . , T O

31'0 3 HaQU T , 'IT O B03A Y X rr p OH 3 B01V l T TaRoe xce n BJIeHH e , x a rcoe n p 0 1l 3 BO

,n:liT Bep T l1 R UJI b H b I li Ton6 p TyTH BbI COTOll 780 MM .

JIe,n:OBaTeJIbHO, B 3TOM crryu ae 3 8 e,n:HHl1ny .E!TMOccPepHoro ,n:aBJIeHIUf

npaHIlM8IOT 1 MUJIJIliM Tp prvruoro CTOJI6 8 (1 MM pr. c .). H aiiJ:\e M COOT 

nomena Mem,n:y 3TOH eA I l H H IJ,e H II 113BeCT HOII HaM e,n:u HIfu.eii nasnenaa 

nactca.nest ITa ) .

)J.8 BJIeH U CT o JI6 a pTyTM PPTYTII B b I OT OH 1 MM paBHO:

H Kr
p = gph, p = 9,8 K" • 13 600 - . 0, 001 M =: 133 ,3 ITa .

, M 3

Hr ax, 1 MM p 'r. CT . = 133,3 ITa .

B H8CTO.Hrnee BpeMR arraocrpep n oe ,n:UBJICHUC rrpHlI JIT O H 3 Mep R T b

U B r eKTOrr a CK aJIRX. Hanpnsrep , B c s onxa x nor o nsi MomeT 6 bI T h OO'bRBJIe 

H O, 'I 'l' 0 ,n:a BJIe H Me p a SH O 1013 rITa, 31'0 TO me c a sr o e , 'ITO 760 MM pr. CT .

H a 6 JIIO,n:a .H em e,n:He BHO 3 8 BhI COT OH p'ryraor-o c T o JI6 a B Tpy6 1W, T o p 

pM'IeJIJIH 06Hap y m H JI, 'ITO 3Ta BhI OT a MeH R eT CR , T . e . arjaocrpepuoe A a B 

JIeHMe HerrOCTORHHO, OH O Mom T Y B e JIM'IMBa T h CR M YMe H hIll8 T h CR. TOPPM 

t.Ie JIJIH 3 8 M e T HJI T a Kme, t.ITO M3M e H e H M.H 8 TMoc qJe p HOrO A 8BJIeHU R CBR 3 a 

H b I C U3M eHeHIleM rrorozrsr.

ECJI H R T p y 6 R C p-ryrsro, ncrr .nsaoeamueflca B rrsrre Top pn xenn n ,
n p a x p e m rn, BepTHKaJIb HyIO rmcany, T O nOJIy<IHT CR npocreiiurak n pn 

60p - PTYTHhIH 6 a pOM eTp ( 0 '1' ['pe tr o 6ap oc - TmIW CTb , ~temp 0 - H3M e 

PRIO) . OR CJIy m u T ,n:JIR H 3MepeH HR aTMoecpe p H oro,n:aBJI fUm .

? S onpOCbl

1. nO~eMY Hen b3Sl paCC~ \.1 TbI BaTb nasneuae B0 3Ayxa TaK xe, Ka K pace-m
r staaior naane au e )l( \.1AKOCT\.1 Ha A HO ~ln \.1 CTeHK\.1 cocyna? 2 . 0 6 b SlCH\.1 Te . KaK C

n OMO UJ,b lO Tp y 6 KlI1 Toppnxenrue MO)l(HO \.13Me p\.1Tb arvocoepaoe naaneuue.
3 . Y TO 03Ha~aeT aa nacs: «A TMo c epe p Ho e naaneu ae oasso 780 MM pr. CT."?

4. KaK uaasreaior npuriop AnSl \.13MepeHlI1Sl ar-aocoepsoro AaBneH\.1Sl? KaK OH

vcrpoes ? 5. CKOnbK\.1M rexronacsanara paBHO nasneuae prvrsoro cronoa Bbl 

COTO~ 1 MM?
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1

1. Ha p n c y mce 121 H 3 0 6 p JK H BO)V IHOH

fiaporaerp, c 0 3.n;aHHbIM: Ilacrcan e B 1646 r.
Ka K ofi Bb I COT bI 6bIJI CT OJIO sozrsi B 3TOM 6a
poxrerpe npa RT M o c <p ep HoM .n; B JIe H I1I1 , paBHOM

760 M M p'r. CT. ?

2. B 1654 r. OTTO I'epmce B r. Marnetiyp re,
'IT06bI ziorcaaar-t, cymecraoaaaae a-rxrocdiepaor-o
.n;aBJIeHHR, n pOH3 BeJl TaKOll onsrr. OH asncauan
B03,llyX 113 n OJIO T I1 Mem .n;y .n;By M R Me'r a JIJIJPle

CKHM I1 n OJIymapMHMU , CJIOm e H H bI M M BMeCT e .

,D;aBJIeHMe arraocrpepsr TaK CMJIhHO rrpaxcano
n on ymapa s ztpy r K npyr y , 'ITO I1X He MOrJIl1

paaopaarr, BO eMb n a p nonrazteri (pac, 122).
BbI'Il1CJII1Te Cl1JIY, CJKl1 M a roIIJ;Y ro no.nyruapaa,

e CJIH C'II1T 8 Tb, 'IT O ona n llc T By e T na rrnom ans,

pa nnyto 2800 CM 2 , a a T M o cepepHoe .n;RBJIe H H e

p a DH O 760 MM pr. CT.

p~ 1 1

f->Ill 1.

4. '
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r.ilGIIG Ill.

3. VIa Tp y 6 K H A JUIHOH 1 M, a8n8.HHHoIt C onaoro KOUU.8 He Kp8HOM HB

ApyrOM KOHn;e, BbIK8t.IBJlH soanyx . I10MecTHB KOHen; C KpaHOM B pry-n.,
o'rxpstzra rcpan. 38nOJlHlIT JIll pTyTh BCIO T p 6Ky? E JIll BMeCTO pry'rn
B3HTb BOA Y , 38rrOJI U H T J1U OH a BCIO T py6K. ?

4. Bsrpaarrr e B r e K TO n 8 CK 8.Jl.HX A8BJI U II , pasnoe: 740 MM pr . CT . ;

780 MM pr. CT.

5. P 8C CM o T p H T e p UC y H OK 120. OTBeTbTe HB sonpocsr:
8 ) IIo t.Ie M Y A JIH ypaaaonenranan na A BBJIeU II.H a'l'Moccp ep h I , BhlCOTa

KOTOpOH AOCTHraeT AeC.HTKOB TbICHt.I KHJIOMeTp OB, A OCT aTOt.IHO cToJI6a

P TYTH BbICOTOH OK OJlO 760 MM ?

6 ) una aTMocepe p H o r o A8BJleHH.H Ae:H:C'l'Bye T H8 pTy T b, H8XOAH~YIOC.H

B x a rrre -nce, s e p x y BHHa. Ilosesry .IKe 8 TMocepepHoe A 8BJIeHUe YAep.IKH B a 

er CT JIGp T YTH B T p y 6 K e ?

B) K BK IIOBJIU .HJIO GbI H8.JlH t.Il1e Bo aA Y X 8 B Tpy6Ke H8l\ p r h ID a a n o 

rcaaana a PTYT H o r o fiaposre-rp a ?

r) UaMeHllT 51 JIll n OK 8 a 8 H H e 6 a p OM e T p 8, CJUf Tpy6KY H8KJIOHUTh ?

o n y c r wrr, rJIy G.lKe B t.IaIDK y CO p1.'Y ThIO?

' 3 'ABHHe 1

1.IIorp Y3 Te CT 8 K 8 H B BOA Y , n e p e Bep H U T e e ro rrOA BOAOll BBepx

AHOM H a 8 T e M MeAJIeHHO usrr acx aaarrre 113 B OA hI. IIOlJ eM Y , n OK 8 Kpa JI

'TaK8Ha H axOAJITC.H nOA BOAOH:, BOA a OCT8e TC.H n CT 8 K BHe ( H e BbIJlHBa

'r c .H) ?

2. Hanefrre B TaK8H B OA hl , aarcporire JIlICTOM 6YM a rH 11, 1l0AJ,J,ep

ml1B8.H JIHCT p y x o ii , rrep e n epaa-r CT8K 8 H a n e p x A HOM . E CJIIl renep t, 01.'-

H .ffTh py x y 01.' 6 Y M 8 r H (pn c . 12 3), T O no a u a CT a 

K8H a He BbIJIb e T CJI. BYM ar8 OCT a TC.H KaI< 6hI

n p axne aaoit K xparo CTBK8H8. Floneeay ? O T BeT

060c HyllTe.

3. IIOJIOm HT e na CTOJI l\JIUHHYlO AepeB.HH H y IO

JIIIHeiiKy T8R, "lJT06bI ee xoaeu BblXOAUJI aa rcpaii
CT OJIa. sepxy aaCTeJIHTe CT OJI raae-roii, p aa

r JIIlAb'r e r a aer y pyre M H , t.IT0 6 h I OH a IIJIOT H O JIe 

maJla a a CTOJIe Ii JI IIUeHK • P e aK O ynaps 're no

CB060 A HOMY KOH I.J;Y JIHHeii K Il - raa 1.'8 He n OA 

H l1M e'l'CH, a rr p o p s e r c a . 06'hJI CH H T e H86JIIOAae -

PHC 123 M bIe HBJIeHH.H.
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F .M l IU Ill.

. 6 0 T p -aH DOOMA

B np8KTUKe ,l(JIfl 113M penna arraocrpepnoro ,l(8BJIeRHR UC nOJIh3YlOT

MeT8JIJIU'IeCKuii: fiaposrer p, a aasraaesu.ril anepounosr (B nepesone C rpe
'IeCKOrO - . 6 e3mU.o;K OCT H W i h . TaK 6ap OM T p H 8 3bIBalOT nOTOMy, 'ITO OR

H conepxorr p T y TI1).

Ba enma ti Bll.o; aa eponzra H30 6 p 8 m eH H8 pa cymce 124. f JI8BH8 R 'I8 CT b

ero - I eT8 JIJIWleCK8R xopotio-rxa 1 C BOJIH H TOll (rorppapoaaaac ti )
nOBepXH OCThIO (pHC. 125). M3 STOH Kopo6o'IKH BbIK a'Ia H B0 3,l(Y X , a

'lT o 6 h I aTMOC(pepROe ,lJ.8.BJIe H U e H e paaa B H JIO xopofio-ncy , e e xpsrnnc y
npyacaa oit 2 OTTRrHB81OT asepx. Ilpa yBeJIll 'leHUU 8TM oc¢JepHor o ,l(8B 

JIe H U R xpsnmca npor-u tiaerca BHH3 U H 8 TR r U B8 eT npyxcmry. IIp u

YMeI-lhllIeHl iU tJ;8BJIenHR n pYiKH H8 Bbm p R MJIR e T x psmncy . K npyxcaae
C nOMO~hIO nepenarova oro M e x a IU l 3M a 3 npmcpennexa CTpeJIK8-yI<a

3aTeJIb 4, K OT Op 8 R rrepen na r aer cs nn pa no IiJIU BJIeBO n pa H3MeHeHHH

naaneuna . Tlon CTpeJIKOii 'KpenJIen 8 llI K 8JI8 , .o;eJIe HMH xoropoa H 8.He 

censi n o nOKa3allHHM pry-mor e 68p oMe1'pa. T aR, 'IHCJIO 750 , n p OT U B

xor oporo CTOUT CTpeJI K a a neponna (CM. p u c. 12 4), rroK 8 3 bIB8 eT, 'ITO

B ,u.aHHblll MOMe n T B pTy T H OM fiaposier pe BhICOT8 pTYTH orO cToJI6a

750 MM .

C JIe,u.OBaTeJIbHO, 8TMoc¢Jep Hoe naanenae p a BHO 750 MM pr. CT . , MJIIi

"'" 1000 rIIa.

3 H 8Hue 8TMOC(pep H Or o ,u.a BJIe R U H B eCb M B8iKRO ,u.m I npetJ;CK a 3 W B 8 

HUH nor ozn.r H 8 6JIHm8HrnUe tJ;UU , T a K KaK li3MeHeHMe arraoc rp epaoro

,u.8BJIeHMH CBH3aH o c II3Me H e H H M noronsr. B 8 p OM e T p - He o6x o ,l(H M W H

npnfio p n p a M eT o p ono r-a xe KU X H a6JI IO,u.e H u Hx.:

PI'I{. I 4
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I'.W tl U I II.

?• npOCbl

,I

1. KaK vcrpoeu 6a poMeTp- aHepo VlA? 2. KaK rpanyupyior uncany 6apoMeT
pa -auepoana? 3. ,LJ,.n51 -rero Heo6xoAVlMO CVl CTeMaTVlyeCKH VI B pa auux MeCTax
3eMHoro wapa H3Mep51Tb arvoco epuoe naaneaue? Kaxoe 3HayeHHe 3TO VlMe
er B Mer eoponor Vl Vl ?

~ YnpaJICHeHHe 20

P accxror pirre pncyn ox 12411 OT BeT b T e na sonpocsr:
a ) R a K H HabIB a e TC.H 11ao 6 p a JKeHHhIM aa pacyaxe n pa fiop?

6) B K8K U X enn unuax nporpazryaposaasr ero BHemH.HH fi BHy TpeH

H.H.H nnca n a ?

B) BbltU f rrre neay A eJIeH H .H K a m AOM mKaJIhI.

r) 3aIIHm11Te IIOKa3aHfiR npatiopa IIO KajKAOH m x a rr e .

c epa Aa n H H 3 pa3J1 M4H I B ICOT

B jKHAKOCTll A aBJIeHJ1e , K a R MhI 3 H a eM (§ 37), aaB H CH T 01' IIJIOTHOCTH

m HA K OCTH H B bI COT bI e e c T o JI6 a . B CJIe A CTBHe M aJlO ii Cm I1Mae M OCT11 IIJIOT 

HOCT b jKHA K OCT11 aa p a aJI11lJHbIX rJIy 6 fiH a x nOlJT11 0 JJ;I IH8K OB a . II0 3 TOMY,

BhIlJH CJI.HJl AaBJl eHUe , M b l c-urr ae e e nJIOTHOCTb IIOCT O.HH H OH: 11 yq11Th I B8 

eM T OJIb KO u aMeH e H u e BhICO T hI.

CJIOjKH e e 0 6 Cl'OU T A e JIO C raaasnr . f a a hI CHJIb H O cmlfM8eMbI. A lJeM

CIfJIb H e e r a a cacar , T eM 6 0JIhWe ero IT OT H OCTh 11 T e M 60JIb illee AaBJIeHUe

OH n p oI13 BOA H T. B A h A8BJIeHne raaa C03AaeT CH ynapasra ero MOJIeKyJI 0

ITOBe pXHocTb Te JIa .

CJIo n B03A y x a Y rro a e p xao cr a 3 e M JIlf cacar sr Bc e M U nsrtn JIe jKaU VIM 11

CJIORMI1 soanyxa, HaxoARI.IJ,IiMHCR Hap; H H M IL H o " l e M asrme 01' n OBe p X H O

CT11 CJIoii noanyxa , TeM c n a tie e OH Cm8 1', l'eM MeH bme ero n JIOTHO CTb . CJIe

A OB8 T eJI b H O, l'eM M eHbmee ,naBJIe H U e Oli n p 0 1I3 Bo ,nU T . E JIH , a arrp nraep ,

BoaAym H hI lI m ap n OAHI1M a e TCR BM nOBepXHOCThlO 3eMJIH , T O AaBJIeHUe

s o azryxa HB m a p CT SHOBI1TCH MeHbme . 3 1'0 n p o U CX OA I1T H e T OJIb K O ITOTO

MY, tIT O SbICOTS CTOJI6 s B03AYX8 H M HI1M YMeHb maeT R, HO eI.IJ,e U n OTO 

M Y, tITO YMeHbmaeTCR IIJIOl'H OCT b noazryxa . Bsepxy OHa MeHbme, tIe M

BH R 3 Y . IT0 3T OMY 3 BU CllM OCTh .n;SBJIeIUUI s o azryxa 01' BblCOT bI CJlOm H e,

lJe M mu,nKOCTl1 .

H s 6 JI lO A eH I1R nOKa3hIBalOT , 41'0 arsr o c rp epuo e ztaanenue B MeCTHOC 

THX, Jlem a IJJ;l1 X Ha yponne MOpH, B cpeznresr paBHO 760 MM pr. CT.
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Arerocrpepaoe aBJIe H H e, pana oe AaBJIe U IllO c T oJI6a PTYT" BLICOT OH

760 !\1M TIpH T e M Uep a Type 0 DC, Ha3bIB a CT C,H HOp l\1a JILHbIM a-rsro c rpep

HLIM AaBJIeHlfe M.

H Op.MOJlbn Oe am.scoctp epn oe iiaanen ue paeuo 101 300 ITa =
= 1013 rITa.

"Lle M 60JIbWe BblCOTa HaA y pon n e ra MOpR , TeM AaBJIeUHe MeHhwe.

ITPH n e 6 0 JIb W 11X nom, M a x B cpena era aa K8mAhIe 12 M n OA 'be M 8 AaB 

JI eHUe Y M e H b IIIae T CR n a 1 MM pr , CT . ( IIJI H aa 1,3 3 r ITa ).

3 H 8 R 3aBU CH MOCTb aBJIenUR OT BbICOTbl , Mom u o no H3MeHeH UIO no

x aaaa a ii o a p o M eTpa onpen JI U T b B bICO T Y lIa A pODH e M M Op R . A H CP011Ahl ,

JI M e ro:u.r;H e nrxan y, n o K OT Op OR a enocpencr eea a o M mKH O OTC ' IHT8T b B b l 

COTy, n aasraaror as rcor omeparaa. Hx nparaearnor B a B H a IJ;11U 11 npn
rr OA1,e M 8X lUI. ropsr.

? Bon OC I

1. Ka K 06M ICHII1Tb. 4TO arwocdiepa oe naaneu ae YMeHbwaeTc fl no Mepe
YBenll14e HlI1fl Bbl .OTbl nons eu a aan vposue ra 3 eMn ll1 ? 2 . Kaxoe arsao ccpepuo e
nasnexne aaau eaior Ho pMan bHblM? 3. KaK uaau aaicr np1ll6o p nns 1I1 3MepeHlII fl
BblCOTbl no TMoc¢epHoM Y naane-uno? LITO OH c oo o a npencr asns er? Orna-ta
er C51 n Vl er o YCTPO L1CTBO OTvcrpoacrsa 6apoMeTpa?

1. Iloxe y B0 3A Y IllH b l Ir mapn x , Han OJIHeU H b I R BOA OP On,OM , npn
nom.erae H a A 3 e MJIell yseJI I1QU BaeTCR B 061,eMe'!

2. Y IlOA H O» OI R r ops r tiapo ra e-rp noxaas rnacr 760 MM pt . CT . , aa sep
UHW 722 !'vIM p-r. CT . Ka rcoaa npn r-repno B blCOT 8 ropsr?

3 . B bIp a31ITe H OP M 8 JI b HO ar raocdiep no A a BJIeH lIe B r e K T On a CK aJIR X

( r ITa ).

4. ITp a M8c ce. pO 1<1' H poc r e 1, 6 M n noutazts n OB p x HO ' T Il T eJI a tl e JIO -

sexa panna rrpa srepao 1,6 5 M
2

. P a CCtIU T a llT€ CIiJIY , C K OTOP O" aTM o c qlepa

A8BHT aa qeJIOBeK a ( n pa H OpMa JI b H OM arraocrhepaoes AaBJIeHMM ) .

838,l18H",e 12

C n OMOU\blO 6apOMeTpa-aHepOIIA fI 11 3M ps-re arsroctpepao A8BJIeHUe

U3 rrepao Ii nOCJTen,HeM ar a xca x 3n,aHHfl IIIKOJIbI. Onpene.mrre n o n OJIY 

t l e H H b l M n,aHHbIM paCCTORHlH~ MemAY 3TamflMlI.
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r .lQ8 Q Il l .

• . HOM"".....,..,.·_·

Msr yxce 3 HaeM , lITO ~JUl li3MepeUUR a T MOC epep H OrO ~aBJIeHItR npnrse
HRIOT 6 apOM eTpbl. ,IJ:JlR R 3 M epeH IUJ ~aBJleHUH , 60Jl h IIHI X nrra MeHhUIUX

TMOC<p epH Or O, HC IlOJl h 3 YlOT MaHOM eTpbI ( OT rpelI • .Ma n Oc - pe~K I1H, H e 

IlJlOTHhIH, mempeo - U 3MepSIIO) . MaHOMe TphI 6 hIBa lOT »cuincocmic u.e U

mema.n.n u uectcue .
P a CCM OTp ltM CH a tIaJIa YCTpOHCTBO lJ ~eHCTBlte o m KPbl moeo JfCUO

«ocmuoeo scan osiem pa . O H COCTOIiT 113 ~BYXKOJleHHOH CTeKJlRHHOH

Tpy6KlI , B KOTOpylO H RJl H Ba lO T KaKYIO-H1I6Y~h mlI~KOCTh . jKII~KOCTh YC

TRHRBJIUaReTCR B ofion x K OJle H a X aa O~HOM ypo a a e, TaI< KaK aa ee no

sepxaocrs B KOJleHaX c ocy n a ~eii:cTayeT TOJl hKO a:rMocepepHoe naaneuae.

PI C 126

I·!T06M nOHSITh, Ka1< pafioraer TaKoii MaHOMeTp, ero MomHO coezm

HIITh peaaaoaoii Tpy6KOH c xpyrnok nJlOCKOH Kop06KOii. O~Ha cropona

K OTOPOH 3aTffHYTa peaaaoaofi IlJl e H K OH ( P I1c . 126). ECJlu CJlerK8 aazt 

BliTh nansuere aa IlJIeHKy, TO ypoaens mll~KOC'I'1l B KOJleHe MRHOMeTpa,

coe~IIHeHHOM C Kop06KOH , nOH1I31ITCSI, B ztpyrosr ImJIeHe nOBbICUTCSI.

t.IeM 3'1'0 06'bHCHHeTCR?

ITPll nanaamraaaaa aa nJIeHKy yaeJIlitIliBaeTCSI l.\8BJIeHHe aoaztyxa

B xopofixe. ITo aaxoay llaCK8J1SI 3'1'0 yBemftIeHHe ~UBJIeHIIH nepenaercn

Ii mll~KOCTIl 8 TOM KOJleHe MUHOMeTpa . xoropoe IlpHCO .~lIHeHO K xopofi

xe . IT03TOMY naanenne Hl:l mlI~KO Tb B aTOM KOJIeHe GYl.\eT GOJlbIlle, t!eM
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I'naea Ill.

B zrpyrora, rne aa mH~KOCTb~eHcTByeTaTMOCcPepBoe ~aBJIeHHe. IIo~ ~ei{

CTBl1eM Cl1JIbI aroro H36b1TO~IHoro ~aBJIeHIUI mI1~KOCTb aa-ra T n pevie

ura'rsca . B KOJIeHe CO cm8TbIM B03.n;YXOM mn~I<OCTb onycTUTC.R . B ztpy
r OM - n o.n;HUMeTC.R. JKn .n;K OCTb n p a zter B p ana o necae (OCTanOBIITC.R) .

xorna 1I36bITOllHo e .ll8BJIeH lIe cacaroro B03~YX8 ypaBHoBeClITC.fI ,lJ,8BJIen H -

M, xor opoe npOH 3 BO.ll IlT H36blTOQnbir l CTOJI6 mH.llKOCTll B zrpy ross KO JIen e

M UH OM eT pa.

YIe c am-nee ~aBHTb lin llJIe I IKY , TeM asune U36b1TOllBbIH CTOJI6 mn.n;

KOCTH, Te M 60JIbIlle er ~aBJIeHue . C JI OBa T JIh HO, 06 U3~feH.eH.UU {JaB

JlPIlU.R M O:JtCHO c y o u m b no e sccome s moe o u 3 (Jblm01{.HOZO cmontia .
Ha p n c y n x e 127 llOKa3aHO, K8K T8K lIM M a HOM eTp OM MomHO H3Me

PSlT h .ll8BJIe HU e BHYTPII mH,IJ,IWCTH. q e.M z.ny (J:JfCe no epipeatom. B :JtCuo

tcocm» liOp0601{.Ky. m est tio.neiue c m a H 0 6 U m C.R. pas nocm » eucom
cm o.ntioe »cuihcocma 6 «on euax sca nostempa , TeM , CJIe~ B8TeJIh HO,

H tio.n.suiee OaBJlellUe npouseoiium. »cu dtcocm».
ECJI I1 YCT8HOBH T h Kop 0 6 0 QK Y n p n fio p a a a KaKOH-H.M6Y~b r JI 6UH e

BHyTpU: mU,IJ,KOCTH H n o a o p anana -n, ee nneux o ii asepx, B60K H BH I13, TO

llOK 8 3 aHH SI ManOM eTp a n p n 3TOM He 6 y ,lJ,y T MeUSlThCfl . T a K H .llOJlmHO

6 b I T b , sezn, n.a O{JHO.l'rl u m OM »ce ypOB 1i e enumpu. »cuiitcocmu. ila e 
.nen.ue n o ece.u n anpae.uetcusisi o OU H a K060 .

H pncya x e 128 aao fi p aacen M e Ta JIJIH1IeCK H H ManOMeTp. O CH,OBH8 .fI

~IaCTh raxoro M a HOMeTpa - cortryraa B ~yry MeTa.lJJIH~IeCKa.R Tpy6K8 1
( p I I C. 129), onna K OHe :u; KOT POH aaxpsrr . ,UpyrOH KOHe:u; Tp y 6 KU C no

M OllJ,h lO x p aaa 4 co06~aeTC.R C COCY~OM, B K OTOp OM 113Mep.RIOT ~ BJIeHue.

ITPH YBeJIlftlemUf ~8BJIeHJfR Tpy 6 K a paarnfia e r c a . ,IJ;Bu m eHu aaxp srroro

K OHIJ,a ee IIpH n OM OllJ,H psrsara 5 H 3y61I8TKH 3 nep ezta erca CTpeJIKe 2 .

1

2

129
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I'naea III.

ABR.my~eHC.H OKOJIO IIlKaJIbI npafiopa. IIpR YMeHhIIleRRI1 A aBJIeHR.H Tpy6

tea 6JIarOAap.H caoeii ynpyrocra B03Bpa~aeTC.H B npexcaee nozroxcenae,

a Tp JIKa - K HyJIeBoMy AeJIeHI1IO IIlKaJIhI.

? onpocu

1. Ka K Ha 3blsalOT np lt1 6 0 p bl AJl~ lt13MepeHlt1~ naanean LIt , 6 0 J1 bW lt1X lt1J1lt1 MeHb

Wl-1X arraocdiepucro? 2. KaK ycrpoeu l-1 AeLltcTsyeT OTKPbHblLit )l(l-1AKOCTHbll7l Ma

HOMeTp? 3. nOLJeMy B OTKpblTOM MaHoMeTpe YPOSHlt1 OAHOpoAHOVr )l(V1AKOCTlt1

B oooux xoneuax oAIIIHaKosble? 4. 4TO AOKa3blBaeT onsrr, 111306pa)l(eHHbiLit Ha

plllcyHKe 127? 5. Kax noxaaars, LJTO AaBJ1eHVle B )l(VlAKOCTVI Ha OAHOVr VI roa xe
rny6V1He oAVlHaKoso no scev HanpasneHVI~M?6. KaK ycrpoeu VI AeVrcTByeT Me

T3JlnVlLJeCKVlVr MaHoMeTp?

6. nOpWHeBO~)I( A oc H I ~ Hacoc

B onsrre, paCCMOTpeHHOM HaMI1 panee, 6hlJIO yCTaROBJIeHO, lITO BOAa B

CTeKJI.HRHOH Tpy6Ke rIO,D; ,D;eHCTBI1eM arsrocqiepaor-o AaBJIeRI1.H rrOAHRMa-

JIaCh aa rropnmeer.

1
<,

P~1C . 130

Ha STOM OCROBaHO Ae:i1:cTBRe noptuneescx naCOC08.
Hacoc CXeMaTl1lIeCKl1 R306pa.meH aa pRCyH

x e 130. OH COCTOI1T 113 IJ;I1JIRHApa, BRYTpl1 KOTOpO

ro XO,ll;RT nsepx 11 BR113 ITJIOTBO ITpRJIeraIO~MM 1<

CTeHKaM nopmem, 1 . B HI1.mHeH t.IaCTl1 IJ;l1JII1H.n;pa 1-1

B caMOM nopnrae yCTaHOBJIeHbI x n anaasr 2, OTKphI

BalO~l1eC.H TOJIhKO asepx. llPI1.n;B JD K e H l1II nop nra a

nsepx BOA a nOA AeMcTBlieM ar raocrpepnoro AUBJIe 

IUUJ B XO,ll;I1T B Tpy 6 y , n ozumsra er HH.mUI1M K JIRIIaH

11 ,ll;BIUKeTCH 3 a nop IIIHeM.

Ilpn A mDI<eH I1J1 rr o p UIIIR BHU3 BOAR, uaxo

,D;HI.IJ,lHICR nozt nop unresr. P;UBMT na IUI:tKHHll K JIfl 

n a n , HOB 3 KphlBaeTCSI. O ,D;H On p e M e H HO non ,D;UBJIe 

HIfe M BOA hl OT K p bIBa e TCSI KJI8rI3 H BBYTPI1 IIOpillH.H ,

H BOA a nepexomrr B rrpOCT p aHCTBO Ha;:( rro p unre es,

IIp H rrOC JIe,D;yIOIlJ,e 1 .n;Bu.mem fIl ITOPIllH SI nse p x

BMeCTe C H U M nOAHH M aeTCSI H H fiX OA H Il.J,a HCSI Ha,JJ;

HHM BOAH, KO T OpUSI H Bbl JIH Ba e TCSI B o'raozra nry ro

TPy6y. O.n;HOBp eMeHHO au n o pnme re n OA H HMu e T CH

HOBa.H rropIJ;I1.H aorn,r, KOTOpa.H n p n n OCJIe.n;Y IOU r;eM

onycxarraa rrOpIIIH.H OKa.meTC.H BaA R U M, H T. A.
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I'Aanu lIl .

? SonpOCbl

1 . Kaxoe SlBneHL4e lilcn o n b3ytOT B y rp oacr se
nopuiaesoro aonauoro Hacoca? 2. KaK vcr poe 
1II gelil cTByeT TaKolil uacoc?

~ Yn He

1. Ha xarcyro rrpeztensnyro BbICOTY MomHO non
HHT h sony uop uraea s rsr Hac OM ( 1\'1. puc . 130) n pn

HOPMllJIb HO aTMoccpepH OM)l; JIeHl·m'1

2, Ha KfiKY IO H 8 HOOJI b IllYro BblCOTY M o mflO

IlO)l;HHTb cnrrpr , pr 1'b no pnmeasrx H a COCOM ( CM .

puc . 130 ) npn HOpMaJIbHOM a T M occpep HoM naane
HIm ?

3. 06'b5ICHlIT pa60Ty nopnmeaoro iracoca C B0 3

[l, mnoii KUMep o i i ( p H C, 13 1), r zie 1 - rropnrens ,
2 - Bc aC b lBa lOI.JJ;I1H xnarraa , 3 - H aJ' HeTaTeJIbHbl ii

KJIaJHIH, 4 - B0 3,nYllllI RH K tlMepa , 5 - P YKOHTl<a .

K UK y IO P OJI h u r p ae-r B STO M nacoce B03Jl;Y lllHll5I

xa pa? Moxcno JI B non ua -n, 3 T U M H a c OCOM BO)~y

C r JI 'OU H bI , OOJI b IlIe H 10,3 M'1

P~H.. 13 1

47. r Apaen .... l4eC H n ecc

1 ~P~I

3aKOH ITa CKUJI 5I Il0 3BOJI 5IeT 06'h5ICH H Tb ,n;ei icT BI1e rH,lJ;paBJIHQeClwii

~ta UIHHbI ( 01' r pe-i. ZUap a6.fl U fCOC - BO)l;5IH OH ) . 8 1'0 M a IllI1H b l , )l; e ~ICTBI1e

IWT o p Lr 0 H OBRnO na ::W K OIIax ,n;BIDJ( CH115I 11p UE U Re CU H >KIl,n;K O Tell .

OCHo BHoi'r uacrsro f'Jl )l;p a BJIl rtI ecKo i1: M311IH H bI CJI . maT ,n;n a lI, H JIIlHn p n

paanoro mrasrerpa , H a 6 >Ke H H bI e nop nrna 
M H 11 coeznmeun sre T py6f<OH (pnc, 132).
Tlpo rpani 'TUO non IlOP llIH5IM ll If p y 6 K y

3an0J1H5IlOT :» m ,/l,)( CTblQ (O OhI lJH O MUHep h 

Hhfl\.l MUCJIOM ) . BbI COT bI CTOJlOOB >K1I.lJ;I<OCTH

B OOOJlX IJ.JlJIl lR,D.pax O,D. II HRKOBbl, noxa 1I8

nOpl1JIH I H e lI. ikTBYIDT CIlJIh l.

.uonYCTHM Tenepb, lITO F 1 11 F2 ·- 'I1JIbl.

,D.eiieT By lO lUu e H R nopum u , ' l H 8 2 - n 0

utanu nopuraea. ,UaBJleH11e non nepBblM

1 1 1



[':I0 tlU lII.

F1 F2
( M aJIbI M) n OpIIlHe M p aBH O PI = s- , 8 n o n BTOP b l M (60 JIb lliH M) P2 = - . TIo

1 2

aaxony II8 c K 8JU i nanneane rroxoa metrca jKU ,lI.K OCTbIO BO nee CTOpOHhl

F I F2
nepezraer c a O,ll.H H 8 K OBO, T. e. PI = P2 uJln s- = s-' OTKY,ll.8:

I 2

1

, 133

7

p

3

6

C JIe ,ll.OB8 T eJIbH O, cu.na F 2 8 0 moiuaco p as tioniaue CUJl.bI F l ' 8 0

CKOJlbKO pas nnouiao» (iOJlbWOZO n op tuun 6 0 Jl b W e n.noui a iiu sea.no

ZOo Hanpasrep , ecrrn n JIOU \ 8 ,nb fio.m.rnor o nop mna 500 CM 2• a M8JIOrO

5 <.:M 2 U na M8J1WH: nopurem, ,lI.ei:'rcTByeT CHJlB 100' H. TO HB 6 0Jlhwuii n o p 

mens 6y,neT ,lI.eiicTBOBBTh Cij.JIB, B 100 paa 6 0Jlh1ll8H, T . e . 10 000 H .
T 8 K l fM 0 6 P830M. C noxoun.ro r U,lI.paBJUPlecKoii ManIllHhl MO>KHO M8

Jl OH. CU JIOH. p8BH OBeCI1T b 6 0JIbrnyIO CUJIy.

F2
Or nourenae F nOK 8 3 hIBaeT nsra rpsmr B CIIJI e . Han pa raep , B n pnse

1

. 10000 H
AeHHOM nparaepe BblHrphl lli B c n ne paaea 100 H = 100 .

I'anpaana-recxyio 1'.1anrnay, CJJy>KBII.J;YJO ,lI.JI.R n p e CCOB8 Hli.R ( C,lI.8 BJIH B8 

HUH). na3hlBBJOT rlIJW8BJlIIQeCKHM npe CCOM .

rl1,l1. p8BJlIl'IeCKUe npeccsr rrparae-

H HJOT C.R TaM, rne Tpe6yeTcH 60JlbWBH

CIIJIS. Hanpnrsep, ,lI.JlH BbI>KUMSHHH

MBCJI8 113 ceMHH aa MRCJI060llHblX 38

sozrax . .n;JIH npeCCOBUHlIH QJaHepw,

KapTOH8, ceaa. Ha MeT8JJJJyprJille-

KI1X 38BOA8X rl1APaBJIIPleCKl1e np C

ChI HCnOJlb3YJOT npn U3rOTOBJleHIUI

T8JIbHbiX B8JJOB M8rnRFI. >KeJle3HOAO

P0>KHbIX KOJ£eC It MHornx zrpyr-ax H3

,lI.eJll.fH. . Coapeesenasre rU,lI.p8BJIlPJe 

cxne rrpeccsr MorYT PB3BI1BSTh CI1JIY

B ,lI.eCHTKH II COTHH MHJIJlIIOHOB HhIO

TOHOB.

YCTpOllCTBO rH,lI.pBBJI HlJeCKOrO

npecca CXeM8TIflJeCKH nOK8a8HO HB

pncymce 133 . Ilpeccyeraoe TeJIO 1

112



I's una III.

R JI aJ\YT aa llJI8 T lp OPMY, COe AHHe BHyIO 60Jl h mnM nop uraesr 2. IIp H no

MO~H M a JIO r O rropmna 3 C03A 8 e T CR 6 0 JI b llIO A8BJIeHUe H 8 jfUI,lJ;KOCTb .

8 '1'0 ,lJ;8BJIen U e 6 e 3 H3MeH e U M.H nepenaerca B K8m,lJ;YIO T O"tIKy mH,lJ;K OCTM ,

3 a rrOJIH H IDlIJ,e ii lJ,UJI MH ,lJ;P bl (aaxoa IIa c K 8 JI n) . II03TOMY T8Koe me AaBJIe

H II Jj,eHcT ByeT "Ii aa noprnem, 2 . H o T a K xaic ITJIOr.u.8,lJ;h nopm a a 2 6 0 JIhllIe

rr JI OllJ, UJJ. ll ITOPIIlH.H 3 , TO 11 CI1JI8 , ,lJ;elICTBYIOUWR ua H ero , 6 Y ,lJ;e T 6 0 JIb llIe

CIlJI st , ,D.ei'icTBYIOllJ,eii aa nopureus 3 . IIo,D. ,D.ellCTBueM 3 TOH CllJIhI nop
m en s 2 6YJj,eT n O,lJ;H HM8Tb R. IIpH 1l0Jj,'h Me nopm na 2 T eJIO yIIHpaeTCR B

H e n O,D.BU m H y lO aepxmoio n .lI fl T <po p M y 11 CJ-KH M a e T CR. Maaosrerp 4, npa
nOMOIlJ,1l xoroporo 1I3Me pRIOT ,lJ,8BJl nne )RUARO 'I'll. 5 npezroxpaaa
reJIhBhIiI xrranaa , aBTOMaT~eCKlI OTI~pbIBarollJ,nfl Sf , K Or,D.8 A8BJIeHUe

n peas nuaer nonvcruxoe 3Ha1 leH1Je .

H 3 MRJIOrO IJ,IIJI U H ,lJ; P8 B 60JlhllIOfr iKUAKOCTb nepeK81UlB8eTcR noarop
HhI M H A UiKelllHIMH MaJIOrO nopnmx 3 . . TO OCyllJ,eCTBJIneTCn TaK . IIp l1

nozrserae MaJIOr O uo purna KJI811aH 6 OTJ~pbm8eTCSI , H B n p OCT p aHCT BO , B8

XO,D.H~eeCjJ non nopui ue I, 38C8ChlB8eTCR mU,lJ,K CTb. IIp H onycxaana M8

noro nopuma non n iicTBU'M ,lJ,8 B JI H H jJ jKIJJj,KOCTH KJI8.llaH 6 38KpblB8eT

CR. a KJI8naH 7 or rcpsrsaercn , II iKU,lJ,KOCTh nepexoznrr B 60JIhil101I cocyn.

? onpocu

1. KaKoiil 3aKOH li1CnOnb3YIOT B vcrpoacrse r li1ApaBll V1yeCKli1X Maw V1 H?
2. KaKolit Bblli1rpblW B cane naer rli1ApaBllli1yeCKV111t npecc (np« OTCyTCTBV1V1 rpe
HV1 R)?

~ n HeHVle 3

1. Ha pncyaxe 134 aaotipaacena yrrpOIlJ,CnH8R

cxesra rl1,D.p8BJlIPfeCKOro nOA'heMflUK8 ( r u Jj,p E\ BJI U 

'i e CK o r o Jj,O IKp8TR) , rne 1 - nOJj,HHM8eMoe TeJIO.

2 - M8JlbIir nopurens, 3 - KJIan8..HLJ. 4 - xrran aa
)J.JIH onYCK8HlIR rpyaa, 5 - 60.lJbUlOll nopnreas.
Tpya IUU<O"n MaCChi MomBO nonna-rs TillWil

MIUIJ nuoii, e c.mt H3BeCTHO, '{TO n.rIOUJ,U,£(h MaJIOrO

nopuma 1,2 CM
2,

60JlbIllOrO - 1440 CM
2

• a CUJlB,

Jj,ejkTRYIOU~BH Jl8 MaJIbrii nopurem., Mom 'I' Jj,0 "rn 

raTb 1000 H? Tpeuue He ytIUTbIBBTb.

2. B 1'lf,lJ;p8 BJI W lecK OM npe e nn IlJ,8,£(h ManOI'

n o p uma 5 M
2, IUlO~8,lJ;b 60JIhiliOrO - - 500 CM

2• Cn
.na , Jj,eiiCTBYIOUJ,8R HR laTJbllf nopureus. 400 H. HU
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1

2 ,.

4

P IC 135

60JIbWOll - 36 KH . R~moll asra rpsnrr B cnn e naer 3TOT rrpecc? 110l.leMY rrpe cc

He zraer MaR UM8JlbHOrO (mm 60JIblllero) asrarpsrrna B cane? K aKoii BhTIIT

psnn B ClIJIe AOJI)KeH 6bLJI 6bI ,l(aB8Tb 3TOT rrpecc n p a OTCyrcTB1Il1 CUJIbI Tpe

HU.H Me)K,l(y nopnra M II CTeHKaMU n pecca?

3. MO)KHO JIn C03,l(aTb Mallll-IHY, II OA06HYlO r n paan a -rectcofi. UCII OJIb

3y.H BMeCTO Bo.n;hr B03.n;yX '? OTBeT ofioc n y tr r e .

13 ttam.e 13

Ha pn cy mc e 13 5 a aofipaxcena cx esra aBTOM06uJI bHOr O l' U,l(paBJIHl.le

cxor o TopM03a , r ne 1 - TopM03Ha.H n eA8JIb , 2 - I.J;I1JII1H.n;p rropnmexr,

3 - '!'OpM03H0I1 I.J;I1JI11H,l(p , 4 - TOpM 031Ihl e R JIOARI1, 5 - n p Y)KIUl a,

6 - TOp M03HOii fiapafian . IJ,MJIUHAPbI U Tp y6KM aa.lIOJIHeHbI cnenaam.aoii

)KU,l(RO TblO. P aCCRa)Kl1.Te n o 3TOM cxerae , Ka R Aeu cTBy eT TOpM03.

. Ae'" T e AKOCTM M ra3

nor y>KeHHoe B HIIIX T no

Ilozt non oti MbI MO)KeM JIer RO n OAH.HTb KaMeHb, ROTOpbIii TPYAOM

nO,l(HHMaeM B aosnyxe. E ';nI IIo r p Y3HTb npofixy nozt nony 11 Bbm YCTHTb ee

113 pyx, TO OHa BCIIJIhtBeT. RaK MomHO 06'hR HHTb 3TH .RBJIeHUR'?

MbI 3Ha (s38 ). ' ITO m H)I.KO TIl A8BllT H8 )I.HO 11 CTeHKH cocyna, a e ' 0

JI~{ BHyTp b ee norae TUTb xaxo -HJf6YAb TBep,l(Oe TeJIO, TO ouo axxce 6y

)I.eT nonaeprrrn.cn AaBJIeRIlK>.
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r .1U8a III. ,D,aan "I

h

Pl'lc. 136

PaCCM OTpI1M CI1JIbl, KOTOpbIe ,D;eMcTByIOT

co CTOpOHbI :>KI1,D;KOCTI1 aa nor-pyacennoe B

nee TeJI O . "tlTo6bl .ner -re 6blJIO paccyaczra'n-,
nsrfiepesr TeJI O, xoropoe I1MeeT epOPMY

rrapaJIJIeJIerrI1rre,D;a C OCHOBaHI1RMI1, rrapaJI

JIeJIbHblM U rrOBe p X H OCTR :>KR,D;KOCTR (pRC .

136). CRJIbl, ,D;eMcTB Y IOTI.J;Re aa 60KOBhle rpa
Jill TeJIa , nonapno P aBHbI M ypaanoaeuraaaior
zipyr npyra. IIo,D; .z:r;eMcTBMeM 3TI1X CI1JI TeJIO

T OJtbK O C:>KI1MaeTCR. A BOT CMJIhl, A e Mc T B y IO 

unre na BepXHlO1O n HM:>KHIOIO rpaua TeJIa,

aeonaaaxoasr. Ha BepXHlO1O rpans .lJ;aBMT

csepxy C CI1JIOI
ul F 1 CTOJI6 :>KMA IWCTM BbICOTOM hI' Ha yponne HI1:>KHe fi

rpaaa TeJIa ,D;aBJIeHMe rrpOM3BO.lJ;Wl' CTOJI6 :>KM.z:r;K OCTM BhlCOTOR hz. 8TO

,D;aBJIeHMe, KaJ< MbI 3Ha e M (§ 37), nepezraerca BHYTpI1 :>KR,D;JW CTM BO see
CTOpOHbI. CJIe,D;OBaTeJIbHO, na HM:>KHIOIO rpam, TeJIa CHH3Y BB px C CMJIOM

F 2 .z:r;aBI1T CTOJI6 :>KM.z:r;KOCTI1 BblCOTOR h2. Ho h2 60JIbille hI' CJIe,D;OBa

TeJlbHO, M MO.lJ;YJIb CMJIbI F 2 60JIbllIe MO,D;yJlR CMJIbl Fl' IIo3'roMY TeJIO

BblTaJIKMBaeTCR M3 JKI1.z:r;KOCTR C CRJIOR Fnh.lT' paaaoii paaaccrn CRJI

F n bIT = F 2 - Fl'

PaCCl.JMTaeM 3TY BhITaJIKMBalOW;YIO CU JI Y . C lIJIhl F 1 1I F 2, .n;enCT B YIO

um aa BepxHIOIO R HlIJKHlO1O rpan n napannenerrnnezta , MO:>KHO BhIl.JMC 

JlMT b , 3HMI nx llJIOTI.J;~lI (8 1 M 8 2) M ,D;aBJI e H U e :>KU,n;KOCT lf a a y p OBH .RX

3TH X r-paneii (P1 II P2)' Orcrona n o.nyaae er:

F I = PIS1' a F 2 = P2S 2' T a K K f K P I = Pmgh ~ , P2 = PiKg 1z 2, a 8 1 = 8 2 =

= 8 , r .z:r; 8 - llJIOW; M b OCHOBaHRR nap a n .ne n rmrrena.

Torna F B!;.I '!' = F 2 - P I = Pmgh 28 - P "gh iS = Pmg8(h 2 - h I) = P>Kg h.

r.n;e h - BbIC.QT 8 rrapaJIJIeJIe rIHrre.n;a .

Ho Sh = V , r zte V - 06'beM rra p a n rre .ne n a n zra , a PmV = m m - M a cca

m ll,D;K OCTR B 0 6 'b M e n a pan rre rrerm rr ezta . C JIe .n;OBa T e JI b H O,

P Ub lT = gmm = P m'

T. e. BhITaJIKIIBaIOW;a.R CRJIa p asna eecu JK.U O K OC lrLU 6 otis esce no zp f 

JlCeJ-lJ-lOZO 6 nee m n a ,
Cymecrnonana e CIIJIhl, BhITaJIKl1B a lOw;en: T e JIO R3 jJ\.l1 ,ZJ;K OCT R , JI e r KO

o6Hapy:>KI1Tb na orrsrre.
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r AG8 a III .

Ha pncymce 137, G naofipaaceao TeJIO, rrons em x noe K npyacn n co
cTpeJlKoM -YKs38T€JIeM H8 KOHIJ,e . P acr a acea a e npyxcmrsr OTMetIaeT H8
nrra'rane cr pamca . ITpu onycrcaa u a TeJla D aozry n p mUHa corcpauraer R

(pu c . 137, 6). Taxoe me iox pauiea ne npyxcmtsr n OJI tI UTCR, eCJIU A i ic'l'
BOBaTb n a TeJIO CHI13Y aaepx C aex oropoii CI1J10M, n anpa srep Ham aTb py 
xoii .

CJIe,n;oBaTeJIbHO, onsrr rrozrrnepxcztae-r, l.J:TO H.G me.no, naxoiuuueecn
6 »cu ii tcoc m u , deii cmepem. CUJLa, 6bLm GJLKUealOU{QJl · om o me.no U3
»cu iitcocm u ,

Ie raeax, KaK MbI 3HaeM, TaRm e rrpI1MeHllM 3aIWH IlacR8JI.lL Il03ToMy
II na m ena, icaxodsuuuecsi (3 ea se, deiscm e uem CUJLa, 6 bLm a .TL KU
eatouiast ux u s ;:W 3 G. Tloa ,n;eMCTBueM 3TOM CUJIhI aoanynra sie mapsr
IIO,n;HUM8IOT R asepx, CYIJJ;eCTBOBaHIie CUJIbI , BbIT8JIKUnaIOIIJ;eu TeJlO 113
r aaa , Mom HO T8Kme Ha6JIIO,n;aTb na OlIbITe.

Ie y x opo-rea u ori tI8IIlKe BeCOB nozmermm aior CTeKJISlHHbl H map IlJIll
60JIbIIlYIO ROJI6y , 3aKp hITYIO IIp06KOH. BeCbI ypaBHoBeUlllB8IOT. 3aTeM
n on KOJI6y (UJIH map) TaBSIT IDI1pOKUH cocyzr TaK, -rrofisr OR ox p yaca,n
BCIO lWJI6y. COCYA HaUOJIHRIOT y r JIeKI1CJl hIM ra30M, llJIOTHOCTh KoTopor o
60JIb Ille llJIOTElOCTIl B03,n;yx8 . Tlpn 3TOM paan oa cue BeCOB aapym aer ca .
"lf8uma C n onBemeHIIOii KOJI60ii nonaaraaer cn snep x (p11C. 13 8). Ha
KOJI6y , n o r p yacea a yro B yr-nexnc.nsrii raa , ,n;ei i: TByeT 60JIhIll8R BhITaJI
KUBaIO~aSl CUJI IIO cpaBHeHUIO C TOH, xo'ropa a AeHcTByeT HB Hee B
aoaztyxe .

p~,( 138
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CUJla, asrramcanaromaa TeJlO H3 mH,lJ;KOCTH HJIH ra3a, aarrpanneaa
npOTHBOnOJIOmBO CHJle T$lmeCTH, npHJIOm eBBOH K 3TOMY TCny.

IIo 3 T o M Y e CJI U KaKOe-JIu 60 T e JIO B3BeCHTb B jI( U,l{K OCT II a rnr r a ae , TO

era nee OKameTCfI MeHbill neca B BRKYYM ( n YCT OT e ). M M e H H O 3TUM 06'b

acnaerca, "<ITO B aozre MhI IIHor,l{R JIe PK O n O,lJ;H U M Re M TeJIR, xoropsie C T P Y 

,lJ;OM y ,l{ pml IBa e M B s oanyxe .

? onpoc

1 . KaK\I1e \I13SeCTHbie saM \113 )l(lr13H\I1 f1S11eHIM'l vxaasraaior Ha cyuiecrso

SaH\I1e BbITaJlK\I1BalOw,e~ C\I111bl? 2 . KaK noxaaars. OCHOBblBaflCb Ha 3aKOHe

naCKaJlfl, cvuiecreosauwe BbITaJlKlr1BalOw,eC1 Clr111bl, .o.eC1cTBYIOw,e~ aa reno,
norpvxeauoe B )l(Ii1.o.KOCTb? 3 . KaK noxaaars Ha onsrre, "lTO Ha reno, aaxo

nauieecs B )l(\I1.o.KOCTlr1, .o.e~cTByeT BbITaJlKIi1Ba lOw,a 51 CIi111a? 4 . KaK Ha onsrre
noxaaars. "lTO Ha reno, Ha x o .o.flw,e e Cfl B rase. .o.e~cTByeT SbITaIlKlr1SalOUJ,a51

C\I111a?

. ADxl~Me.Q.'O

CUJIY, C xoropou TeJIO, naxonameeca B mlf,lJ;KOCTH, BhlT8JIKUBaeTCfI

eJO, MomBO paCCYUTaTb, KaK 3TO C,l{eJIRBO B § 48 . MomHO OIIpe,l{eJIUTh e e

3 B 8 y e I-lIIe H8 OIIbITe . UCnOJIb3Yfl ,l{JIfi a r o r o IIpn:60p, lf306pRmeHHhlH: BR

pncynxe 139 .

..I

PI-1C. 13
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H } Y HO 11fl np< aWl

pbI'la • ncPblll 1(1"

n~JlPOClcJn-1 '"

K npyacaue IJO,LJ;Be IllUBaIOT He6 0 JIh IllOe Be,LJ;ep K O U T e JIO I~HJIUH,LJ;PH 

1.IeCKOH epOP M hI. P a T SIm e H U e rrpyacn nsr OT M e q a eT CTpeJIKa ua IllTaTHBe

( p u c. 13 9 , a ) . O H a norcaasraaer s ec '1' JIa D B03JJ,yxe . TIP UIJO,LJ; HHB TeJIO ,

non Hero nO,LJ;CTaBJISIIOT OTJIIIBH i I cO Cy,LJ; , n a n o n n e a a s n i mU,LJ;KOCTbIO ,LJ;O

y pOBHH OTJIIlBHOH Tpy 6 K H . Tlocrre n e r o TeJIO rr o r p y xca ror u.eJUi K OM B

j K U ,LJ; K OCT h ( p u c . 139 . 6) . IIpl1 3TOM u.acm » »cu iucocmu , o6oeJlt tcomo
poii pa een o6oe,d.y m e.na , «unueaemcn li3 OT JIU BH Or O c o c y zra B CTa 

KaH . Y K a a a T e JIb n pyxcn nsr nO,LJ;H H meTCH asep x , npyxcnaa 'COKpaIII,ReTCH ,

nOKR3bIBRH y M nsurenne s e c a TeJIa B JfCH,LJ;KOCTII. B ,LJ;aHUOM cnyxae u a

TeJIO, KpOMe CHJlhl THmeCTH . ,LJ;eifcTByeT erue Ii cnn a , Bb IT8JIKUBaIOlIJ,aSI

ero U3 mH,LJ;KO TH. E CJUI B Be,LJ;ep K O BhI JIHT b }lCU ,LJ;K OCT b H 3 c'raxaua

('1'. e . Ty . KOTOp y IO BbITeCH UJI O TeJIO) , T O y J<R3nTeJIb rrpyxcrrasr s o a s p a 

THTCSI K cnoesr y HRq a JIb H OM Y n OJl Om e HH IO ( p u c . 139 , 6 ) .
Ha OCH OB RHHH :;)1'0 1'0 ITbITa M o m B O 3R ICJI IOQH T b , QTO CHJIa, BhI TaJIK H 

saromaa u e IlK OM rrorpyacen noe B ili:1I,uIW CT h TeJl O, pan n a aeey ili:1l,u

K OCT H B 06'Le M C 3 '1'0 1'0 T eJIa. Ta rcoii m e BbIBO,LJ; M I.l n OJIyql1J1ll II B § 48 .
E CJIH 6 bl IJOP;0 6 H bI H: OIJblT rr p 0 ,LJ;e JI l:1T b C TeJIOM , rrorp y ac enm.na B rca

Koii-JIu60 raa, T O OH rr o xaaan 6 bI , QTO CHJIa, BhlTaJIKHBalOlIl;aSI TeJIO 113

r a aa, TaK~e p a s rra aecy raaa, B3HToro B 06'LeMe TeJIa.

H JIY , BbI'l 'a JIK IiBa lO III,YIO T e.lI O H 3 mH,LJ;K OCTII liJIH raa a , Ha3bIBa lO T ap
X U Jlf.e 0 0 6 0 u CUJLOU B 'ie CT h npe aaerpe -recxoro Y QeHOrO Apx n mena , K OT O-

p hilf nnepas ie Y K R3 a JI H e cyIII,eCTBOB a H H e H paCC1.I:HT RJI ee aa a -ren ne .
H r ax , on srr nOATBe p p;HJI , 'iTO a pXIfMeAOBa

(UJHI BbITRJIKIiBalO lD, l:1SI) CH JIa p a BH R n ee: >KIi,LJ; 

KOCTH B 0 6 'beMe T e JIa, T. e. FA = p )\\. = gmm' M a c 

cy mllp;KOCTlI mm' Bh l T e c H H e M YIO TeJIOM , MO>KHO

nsrpaairrt, uepes e e TIJIOT HO CT b (Pm) If 06'LeM T e JI a

(VT ) . rror-p y ace u a o r o B >KU A K OCT b ( TaK KaK lim 

06'beM BblTeCHeHHOH 'r e JIOM Jf<HAKOCTJ-1 p a a eu

VT - 06'beMY T e JIa , nor-pyxcem tor c B jJUI~KOCTb) .

T . e . mm = PmVT' Tor zra nOJIyqIlM:

FA = g PiI\V T ,

eJI ,LJ;OBaTeJIbHO, SpXIlMe,LJ;OB8 CUJIa 38BHCnT

0'1' nJIOTHOC'rn jJ~n,LJ;JCOCTH, B I\OTOPYIO not-pyxceao

Tello, n 0'1' 06'LeMa 3'1'01'0 TeJIa . Ho OHa He aaan

crrr , H8DpHMep. 0'1' nJlOTHOCTn semecrna TeJIS ,

nor-pyacaereoro B mliJ,l;KOCTh, T 8 K J,8JC 3TH BeJIH

tBilla He BXOAH'l' 8 nOJIYlleHHYIO CI>OpMyJIy .
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Onpenen axr Teneph BeC TeJIa, norpyaceaaoro B mHAKOCTh (nJIH B r aa).
T 8 K K aI< ABe CIIJIbI , AeHc TBylOrqHe H8 r e 0 B 3TOM CJIYTla e , nartp BJIeHW

B n p OTHBOn OJIOmHbIe CT Op OH bI (CHJI8 T.Hm e CTH BHH3, a 8pXH M e ,u,OBa ClIJI 8

anepx ) , T O sec TeJIa B mu,u,KOCT lI PI oy,u, T MeHhille seca TeJla B B8KyyM e

P = gm (m - M a c c a TeJIa) aa apx asrezroay CMJI y FA = gm m, (m )K - a c c a

)lm ,u,Koc T M (HJI H rasa), asrre HeH H o H TeJIOM), T. e.

P I = P- FA' BJIM P I = g m - gmm'

16480 H :::

)l;a.H0:

V = 16 M3
T ,

Kr
p = 1030 -

m, M 3

H
g = 9,8 -

K r

T aK MM oripaaora, ecnu men o noepipceuo 6 »cuincocm» tun u
ea s i , mo OHO mepste m 6 e8 0eM eece CmOJlblCO, C1CO.fl.bIeO 6 cu.m. e ut 
m ec n en.n.a sc llM JlCUOIeOCm b (u.nu. za 3) .

Ilp u step, O npe A e JIMT h BhITa JIKMB81OIIJ;Y IO CllJIY , AeH:CTBYIOIIJ;Y IO aa

KaM eH h OO'he OM 1,6 M
3

B MOpCKOH: sozte.
3 a n n m e M YCJIOBlle aanann n peura sr e e .

Pemeuae:
FA = gpm,VT ,

FA = 9 8 H . 1030 Kr . 16M3
, Kr 3 '

:: 16,5 KH.

F A - ?

O TBeT: FA = 16,5 KH.

? Sonp

1 . KaK MO)f(HO Ha onsrr e on penerurr s . C KaKOIl1 c Vl n oli1 r eno , norpvx euuoe
llen VlKOM B )f(VlAKOCTb, BbITan KVlBaeTC~ Vl3 )f(VlAKOCTVl ::> 2 . Ye My paBHa ara curta?
3 . KaK Ha3blBa lOT cVlny, xoropas au r anxa eaer r ena , nor py)f(eHHble B )f(V1AKOCTlil
Vl r aasi? 4 . KaK nOA C4Vl TaTb apxVlMe AoBy c uny ? 5 . OT KaKVlX BenVl4V1H 3aBVlCVlT

apxVlMegOBa ouna? OT KaKVlX BenVl4VlHOHa He 3aBVl CVlT?

~ Ynpa HeH e2

1. K KOpOMhICJIy Be COB IlOA Be llIe H hI ABa IJ;HJUIHApa OA11H8KOBOii M8C

Ch I : CB11HIJ;OBbrii 11 aJI IOM 11H H e Bb I H . B e CbI H a X OA.HT C.H B p 8 BH OBe CH I1. H a p y 

m UTe.H JIll p 8 BH OBe CMe B e COB . e CJIU ofia :U;UJIUH,1U>8 OA H OBp MeHHO n o r p y 

3I1Th II sony? CIIHp T ? O TBeT o tiocav a r e . Il.poaeps're e r o B 8 onsrr . K a K 38

BI1 ClIT BbITa.nKMBalOrqa.H cnna 01' OO'b e M a T e a ?
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2. K KOPOMbICJIY BeCOB nonnemema ,lJ;Ba aJIlOMmmeBbIX IJ,H.llliIi,lij OA H

HaROBOro 06'heMa. H ap y u I"w I'CSI JIll pan noaecae BecOB, ecJIH O)UfH U;UJnIH)JJJ

n or pyaa'rs B BOAY . ):{p yroi i - B CUlIpT? OrBeT 06OCH yWre . 3 aBn:CMT JIM BbITaJI 

xasaiomaa lIJIa OT llJIOTHOc'rM * M):{K OCTM?

3. 0 6 'be M KYCK 8 * JI e 38 0,1 AM
3 . Kaxaa BbIT8JIK IiB 8 1Om.a Sl CMJIa 6 y 

AeT aa H er o AeHCTBOBaT b npa n OJIHOM e r o I IOrpy * eH IIM B BO.AY ? B xepo
CUR?

4. BeToRR8S1 IIJIH T 8 06'be M OM 2 M 3 nor pyacea a B ·BOAY . KaKy lO CvWY
H e 0 6xoAMM O IIPMJIO*MTb, tIT06bI YA ep*aT b ee B BOA e? B B0 3D;y x e ?

~ ,o,aHHe 14

IIp AIIOJIO*UB , lITO 30JIOT8R xopoaa napa I'nepon a B B03.Ay x e BeCMT

20 H , a B BOAe 18, 75 H, BbItIMCJIHT e IIJIOT H OCT b Bem.e CT B 8 KOP OR bI.

IIOJIa r a R , "toITO K 30 JIOT y 6 bIJI O nozrsrenraa o TOJIbK O c epe 6 p o , OIIp e.n;e JIU

Te, CKOJIhKO B KOp OR 6 bIJIO 30 JI ra U CK OJIb K O cepe6 pa.

IIP H peurea n a 3 a A8tIH rr JIOTHOCTb 30JIOTa CtIHTaH T e paauoii
rc r tcr

20 000 3 , IIJI OT H OCT b e p e6pa - 10 000 3 . KaR oB 6 b lJI 6 bI 0 6 'be M K O-
M M

P OU bI U 3 1.U l CT o r o 30JIOTa?

. :. . nnaBaH~'e T n

Ha T eJIO, nax ona mee SI BHy T p H * I1AROCTH , Aei f:c T BY lO T ABe H JIb I: CU 

JIn TSDReCTH, H 8 rrp8BJIeHR8S1 Be p T H K a JIb R O BHU . , U a pXIIMeA OBa CUJIa . na
npaanea naa BepTHK8 JI b HO snepx . P a CCM OT p U M, tITO 6 YAeT IIp OH CX OA UTb C

TeJIOM nozt Aeii c T Bu eM 3'r R X CR JI, e CJIU aa asran e OH O 6 bIJIO H rr OA BU *RO.

IIPH 3TOM B03MO* Hbl T p R cnyxaa:
1) c.nu. cu.na msuscec nui FTHlK tiosuaue apx u.ueiioeots cun et FA.

mo meno 6yoe m onuctcam ucst tea Bn o, mon um », m, e. ecn u.
FTHa<. > FA' m o T eJlO Ton e T ;

2) CJLU CUJLa msotcecmu F T jJ>K paeua apxusc Boeou CUJle FA. m o
meno AfO:HCem J-LaXoOUm bCJl B paenoeecuii B Jl1060Af uecme :HCUOKOC
m u , m , e. eCJlU

F TH>K = FA' mo TeJlO ITJIaB8 e T ;

) eCJlU cu.na msuscecm u. FTfla<. .M «uue apxuscedoeoii cusua FA' m o
m JlO 6yoem nodnu.mamecn U3 :JfCUOKOCm u , ecruuneam », m . e. ecnu.

F TH >K < FA' mo T eJI O acnnsraaer ,
Pace 10Tp U M nOCJIe A H H H cJIyqaif IIoAP 0 6Hee.
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I'saea III.

Korna ncnnsraarouree TeJlO nocrwraer nOBepxaOCTH .iKH,lJ,KOCTTI, TO

rrpn .D.aJlbHeihlleM ero ,lJ,Bll .iKeHHU nsepx apX~IMe,lJ,OBa CHJla 6Y,lJ,eT yMeH b 

urarsca. 1l0 tIeMy'l .na n OTOM Y , tITO 6Y,lJ,eT YMeHblllaTbCR 06'beM tIaCTH Te

JIa, n o r P Y:iKe HHOII B :iKU.D.KOCT b , a a pXUMe,lJ,OBa crr.na paaaa secy :iKll,lJ,I<OC

TH B 0 6 'b eM e n o r-p y xcen a oii B n ee tIa CT H r en a.

Kom a apXHM e,lJ,OBa CHJla CTa H eT paBHOR cane TR:iK CTH , TeJlO OCTaHO

BRTCR R 6 Y,lJ,e'f rrnasa'n, aa noaepx a ocru :iKH) J;K OCTR, tIa CTlI tIHO n o r pY311B

liH b B Hee.

IIOJIyqeHHbIH BWBO,lJ, ner x o npoaepm-s na OIIbI Te.

B OTJI llBHOH cocv n HIUUIBalO'l' BO,lJ,Y ,lJ,0 ypOBHR 6 01<oB0 11 TPy 6 KR . Hoene
ar oro B cocy zt n o r pyacaior n rr aaa iotnee TeJlO (pnc , 140), n p en s a p a r en s no

B3 BeCliB ero B soazryxe . Onycrn aura ct, B BO,lJ,Y, TeJlO BbITeCHReT 06'beM BO

,lJ,hI, paBHh IR o 6 'b er.ry uorpyac HHoH B n ee tIa CTH TeJI • B 3BeCHB STY BOJJ;Y,

naxonar , 'ITO ee a ec (a p x a sren o a a cana) p ase a CliJI TR:iKeCTll , ,lJ,ei1:cTBYlO

r:u.el l aa nnasaionree TeJlO, lIJIH s ecy aroro TeJla B B03JJ.YXe.

IIp o,lJ,eJIa B Ta K H e :iK onsrrsr C JII06hIMli ,lJ,pyrU M H renaau, nJIRBatOlIJ,H 

MH B pa3HbIX iKIlJJ;KOCTR X - B BO,lJ,e, II1lpTe, p acrnop e COJln , MOiKHO y 6 e 

,lJ,HTbC.R, tI TO eCJIU m en o n.naeaem. 6 »cuihcocmu , m o Bee eutmecnen 
HOU U.M »cu incocmii paeeu 6ecy am020 mena 8 6030yxe.

Jler x o noxaaa -n. , tITO ecrnt n.nom.nocm» Cn JLOULH020 me p iJ020 me
.na 6 0JlbUJ TlJlOm HOCmu »cu iucoc m u , mo me.no 6 TnaKOU :JfCU()KOC
mu mouem, T Jl O C sien uuieu n .nom uocnuao ecnnm eaem. 8 m oil
:JICUOKoc m u . K YCOK xceneaa , narrpuraep, TOHeT B BO,lJ,e, H O BCnJIhIBaeT B

p'ryru . TeJIo m e , nJIOT HOCT b x o ropor-o paana nJlOTHOCTH )lU I ,lJ,K OCTl1 , OCTa -

TCR B paBHOBeCllH BHYTP li iKll,lJ,KOCT U .

IIJIfiBa eT a a n OBepXHOCTH sonst n ne,lJ" T K K aK ero IIJIOT HOCT b Meah

rue n JIOT HOCT li BO,lJ,h!.

"LIel\1 M eKbwe IIJIOTnOCTb T e JI a IIO epan n e m no c D JI OTHOCThW jKJl,lJ;KOC

TH, T e M MeKbWa.R TJaCTh TeJIa n o r pyacena B iKl[JJ;KOCT b ( p u c . 14 1).

[]aptupu 1/ 11PO(JICO

p 1 0
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T'xaea Ill .

ITPH paBHhIX IlJIOTHOCTRX TeJIa H )K I i,D.K OCTlI TeJIO UJIaBaeT BUyTpH

.lKHjJ;KOCTH aa m060R rJIy6HHe.

J];Be H e CM e IUH BUIOIlvr e CR .lK HjJ;K OCTlf , nanpn sr ep BOjJ;a H RepOCH H, pac

U OJI8r8 IOT CR B c o c yzt B COOT BeT CTBII H CO CBOHMH IlJIOTHOCTRMH: B HH JK -

H e R q8CTH cocyna - 60JIee UJIOTH8R BOjJ;a (p = 1000 :: ). csepx y - 60JIe e

JIerKHM x e poc n n (p = 800 :~)-

CpejJ;H R R nJIOTHOCTh JKHBhIX opraaaaxos, HaCeJIRIOII.J;HX BOjJ;H y IO

pezry , MaJIO OT JI H lJUeTCR OT UJIOTIIOCTlf BOjJ;hI, n03To MY n x n e e IIOlJT H

IIOJIHOCTh IO y p a a a o s e m a a a e r c a a p x H M e jJ;OB OM cnn o ii . BJI8rojJ;apR 3T OM y

BOjJ;H bI e JKHBOT HhIe TIe H Y JKjJ;aIO Tcfl B TOJIb rr p o-nrs r x H M 8 CCH BH hIX x e 

JIeT UX, R a K Ha3e MHbIe. ITo 3TOM .IKe IlpHQHHe 3JIa CTlllI H hI CT BOJIhI BOjJ;RhIX

p 8 CT e mrM. .

IlJI8 Ba TeJIbHbI M rr y asr p s pbI6hI JIerRO MeHReT CBOM 0 6 'beM . KOf ,lJ;8 PbI 

6a C IIOMOIl~hIO M bI m q o rr y c rca erca H 8 60JlbIUy IO r Jl y 6 J1H y U n a anen a e

BOjJ;b l H 8 aee Y BeJl U QR B a TCR, U Y3 bIPb CJKHMaeTCH, 06'beM T e JIa phI6hI

Y M eH b IU8 eT cfl H OH8 H e BbI T 8J1K H B8eT CH a s ep x , a IlJl 8B8 eT B rJly 6 u H e. Ilpa
nozrserae IIJlaBUT eJl b H b I M U Y 3 b l P b U 0 6'beM a c e r o re.na pbl6 bI Y BeJlU QR n a eT 

CR U OH a U JI8 a a e T y xce HEl MeHh lIJ eM rvr y finu e . TaKH M 06pa30 M pbI 6 u M O

.lKeT s o n p ezterremnax IIp e jJ;e Jl UX p e r-y n apoa ars r Jl y 6 H Hy c a o e r o n o r pyxce 

HHH . K U TbI p ery n u p y ior r Jl y 5 HHY c aoe r o norpyxc H H R aa CQeT yMe H b IUe 

HUH R YBeJIU lJ e HHH 06'beM8 Jl e r KHX.

? S onpOCbl

1. n pl'l KaKOM vcnoaua r eno, HaxoAs:lw,eeCs:l B )f(lI1AKOCTlI1 , TOHeT? nnasaer ?
acnnsreaer ? 2 . KaK noxaaar s aa onsrr e, YTO aec )f(I-1AKOCTlI1 , BblTeCHeHHoVi nna 
BalOw,lI1M TenOM, paBeH secv rena B B03Ayxe ? 3 . YeMy pa aua esrraruoraarcuiaa
ca na, xoropas AeHcTByeT Ha reno, nnaaaiouree Ha nOBepXHOCTlI1 )f(lI1AKOCTI-1?
4. KaK 3aBlI1CI-1T rny6 111 Ha nor PY)f(eHlI1 s:1 B )f( lI1AKOCTb nnaaaiouiero rena OT ero
nnOTH OCTlI1? 5 . n OyeMYBOAHble )f(lI1BOTHble He HY)f(J],aIOTC51 B npo-r uux cxener ax?
6. KaKYIO pons urpaer nnasarensxu a ny3blpb y pbl6? 7. KaK perynapyior rny
6V1HY norpY)l(eHIt1 s:1 KlI1Tbl?

~ Ynp H HH e 2

1. Ha B c ax y pnBH OBe ClIJm OTJlIIBH O}1 coc y a C BO,lJ;o i i ( p R C. 142, a ).
B BOAY o uyc'ran a A e p eBR H H bIR 6PYCOK . P annoaeca e secon c naxana n a p y 

llIH JIOCb (pHC. 142, 6) . Ho x o r n a B CR nona, asrrecu HHRH llJI 8 n a IOIll,U M
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OP Y CK OM , BhlT eKJIa 113 COCy ,A8, paBH OBeClIe BeCOa llOCCTa H OBH JIOCb

( pnc . 142, 8 ) . OO'hJICH I1T e 3'1'0 anrre a a e .

2. Ha pzc ynrce 143 aaofip a xceno O,AR O If TO m TeJIO , nna aaroure e B

,ABYX pa3HbI X m U,AK O TJI X . TIJIOTR OCT h KaROH m H ,AK OCTH OOJIbWe? Ifoxe 

My? LIT O MOmHO CR 1l3aT b 0 ClIJIe TJIm e CTH , ,AeifcTByIOIlJ,eii aa T eJIO, u a p 

X HMe,AOBOff ClIJI B TOM II ,Ap y r o M rryva ?

( )

9}

Pl1 142 PItIC.143

3. H ll lJ,O (HJIH xap r o rp en naa ) TOHeT B n pecrlo fi n o n e , no nnaaaer B co

.nenori . 06'b.flCH l lTe rrO~IeMY . O p On a 6 JIIO,Aa iiT 3'1'0 aMH na onsrr e.
4. Ii306pa311Te r p m p IItI e CR JI CUJIhI , ,lJ.ei1cTBYIOm;ue R B TeJIO , nJIaBaIO

ute e ua BO,Ae ; BCIIJIbIBaIOIlJ,e e fi ll n OB pXHOCTb BO,lJ.bI, roaymee B BO,Ae.

5. TIOJIb3YHCb Ta6mu~aMn n JIOT H OCTll 2- 4 , onpenemrre , TeJIa 113 xa

K H X MeTaJIJIOB 6 y ,AyT n JIaB T h B p TYTH , a K8KHe - TOHYTb.

13a~aHMe 15

cI:>paUIJ,Y3CKI1H yq 'HbIii Ileicapm 0 -96-1650) ,lJ.JISI .n MOIJCTpfil.l,l1U

HeKOTopbIX rH,ll,pOCTaTH~leCKHXHBJIeHHll npHAyM8JI npaf p.
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BhICOKHR CTeKJUIHHhIR COCY,l:\ (6aHKy) aa

llOJIHHJIH BO,l:\OR, OCTaBJIHH csepx y coc yn a He

60JI h illOH 06'he M B03A y xa. B 3 '1'01' cocyzt onycrcana
He60 JIhlllYlO no.ny to CTeKJIJlHHYIO qmrYP KY.

et>Hry p K y aano HJlJIH tIaCTlf\1 H O BO ,l:\OH H tIac

THtIHO B 03,lJ, . X OM T aK , tIT06h I OHa TO JI h IW He-

I M H o r o nsrx ozran a H 3 BOAb1. Csepxy CTeKJIR HHhU{

, COCY A llJlOTHO 3aKphlBHJIH KyCKOM TOHKOH KmfU L

Haxcmaaa HU Komy, MomBO 6bm o 3aCT8BHTh

qmrypKy ll.TI, BaTh B B O,lJ,e 11 H S none , a TSKme

TOByTh.

H a r OT OB h T e TaK O,i i nprrfi op H n pon Jl iiT C

HUM orn.rrst . <P H rYP K y aareea ure HeOOJIhlIlllM

p~ n On JI8 B K OM, a OCYA aax p iiTe pean noaon n JI eH

Koii (p uc . 144 , a . H a p HCYR K e 144 , 6 H306pameH

zrpyr-cii sapnaar or or o n pafiopa) .
O O'bR a rrr e A e i!cTBHe npnfiopa . Ilponeesoa crpapyirre aa 3TOM n pn tio

p e aaK OH h I llJI 8 B 8 l U I R re,n.

1. n» a C AO

C Y A a , rin aaarom a e n o pexara , oaepasr , MOpHM II OKeaHaM , nocrpoensr
113 p 3IIbiX M8Tepl1aJIOB C paamouioii n JlOT H OCTb IO . KOpIIyC CYAOB ofisnrao
ne.naror U3 crarn.nsrx JlHCTOB. Bce B H y T p e H H 11e KpenJIeHHH, npanaionra
C ,l:\a M npOtIHOCTb, raroxe H 3 r OT OBJIJlIO T H:J MeTaJIJIOB . .IJ;JIH IIOCT.p OH K l l cy 
,lJ,OB HCIlOJIb3YlOT paan a xm.re MaTepHIlJIbT, HMelOru;ue no cpaaaeanro C B O

Aoi! KaK 60JIbillylO, T a K n MeHbwylO n JIOTHOCTb.

B a r .n.UPH tIe M y me cyzra n pxcar ca a a sone , npHHHM810T H8 OOpT 11

nepeB03HT fio.m.nnse rpyasr?
Onsrr C nJIaBaIOIIJ;UM TeJIOM (§ 50) IIOK838Jl. t(TO TCJIO BbITeCHHCT CBO 

cii' nO,lJ,nOAHOll tl8CTbIO CTOJTbKO BO,qb1, lITO s ec 3TOH BO,lJ,bI paBCH necy TeJI8

B aoazryxe . 3'1'0 CIIpane,qJIHBO II AJIH JI1060ro Cy,qH8.

Bec 80,QbI, BblTecHHeMoii n O,QBo,QHOii Q8CTLJO CyJJ,H8, paaeu aecy
cY,Qlla C r pyaosr n noanyxe KJlIt cune TH.iKeCTJl, JJ,eiiCTBYK)ll~eii aa cynno

C rpyaom.

rJIYOUHY, H8 IWTOpylO CY A H O norpyacaerca B BO,ll,Y, B 3b1BalOT

OC8JI.KOii . HaH60JIhIIJaJl nonycxaesraa OC8,qK8 OTMetleH8 aa xoprryce eva

B8 xpacnoit JlHBHeH , H83bIB8eMoH aa'repmrmreii (0'1' rOJIJI8HA . eamep 
BO,q8).
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B ee eoitu .. 8blmeCHJW,MOli CyOHO,J,t npu noepuseenuu ao eamep
JlUflUU. pae n.u t: CUJle msuscecmu, iieiicmetjtotuei: Ita CYOHO C

epueost . n.a eeteaemcsi 6 0 a OU 3 .ltL tuen uem c y a H a .

Ceil-rae .u,JISI nepeB03K11 HeepTH CTpOHT cyna BO.u,0113M Iu;eH11eM

5 000 000 KH (5 . 10 6 KH) 11 60JIbIlle, T. e. llMelOIIJ;11e B recre C r p 30M

Maccy 500 000 T (5 . 10 5 T) 11 60JIee.

ECJI11 113 Bo.u,OH3MeIIJ;eH11S1 asrxecrr. Dec C8Mor cyzraa, TO n OJIyqUM
r-py aon ozrserauocm, ar or o Cy.u,H8. I' pyaonozrsesra oc'n, nox aasm aer sec
r pyaa, nepeaoau sroro Cy .u,HOM.

Cy .u,OCTpOeH11e CYIIJ;eCTBOB8JIO IIJ;e B ,I(peBHeM E r-n rrre , <t>11HHKI1U,
,I(peB u eM K11Tae.

B P OCC1111 cy .u,OCTpOeH11e aapozru n ocs aa pytiexce XVII-XVIII BB. Co 
opy xcanacs rJIaBHblM 06pa30M soeaa sre Kopa6JIH, HO 11M HRO B P OCCHlI
6bIJIH C03AaHbI ne pnsrii JIeAOKOJI . cyna C ABltraTeJIeM sayr pea a er o cr opa
H11H. aToMHbIH JIe.u,oKOJI 4ApKTHK8')'

? Bonp oc I

1. Ha yeM OCHOBaHO nnaa an vie cvn os? 2. YTO uaau aao r OCaAKOi1 cYAHa?'
3. YTO raxoe earepnnuaa? 4. YTOaas sraao r BOAOl'1SMeLUeHVleM cYAHa?

1Ynpa HeH H e 26

1. Kax 1I3MeHlITCR OC8,lJ;Ka Kop a6JIH npn ne pex ozte H3 p K11 B Mope ?
OTBeT 06'h RCHHTe.

2. CUJIa TH,iKeCTH,' Aei1:cTBYlOIIJ;aSl na CYAHO, 100000 KH . Kaxoii
06'beM BO.u,bI BblTeCHHe1' 31'0 Cy.u,HO?

3. D JIOT, n JIbIB IIJ;HH no pexe, HM er nJIoIIJ;a,n;~ 8 M2. Il ocne l' ro KaK
aa Hero n OMeCTltJIH rpya, er o OC8.lJ,Ka y a JIHq HJIaCb aa 20 CM. I~llKOB sec
no sremenaor-o I-!~ nJIOT r p y sa?

13 HHe 16

1. H a pn cy a x e 145 a aofipaxceasr zraa n p a fiopa, nJIaBalOIIJ;Iie B sone,
H83bIBaeMbi apeosrer p asra.

n ORCHen ue. 3TH n pnfioput HCnOJIb3YlO1'CSI AJISI U3MepeHHSI IIJIOTHOC
TH mH~OCTH . ITepBbIH apeorser p, H306pameHHbIll na pucymce 145, a,
rrpezraaaaavea AJI.H .iKHAKOCTeii, 11MelOIIJ;IiX nJIOTHOCTb MeHhllIyIO, qeM BOAa.
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I'sa ea III.

B) )

Pm' 145

,D,eJIeHllR a a HeM aaaeceusr cs epxy BHll3. Bropon
1000 1000 (pnc, 145, 6) - ,l\JIR jIUI,l\KOCT ii: C nJIOTHOCTbro 60JIh -
/ ureir , qeM sona. ,D,eJIeHllR n a HeM uaaeceasr CHll3Y

anepx , IJ:mpPoll 1000 0603HaqeHU n JIOTHOCTh B ,l\bl :

Kr
p = 1000 3'

M

a) 06'bR HUTe ,l\ei!cTBlle TaKHX rrpntiopoa.
6) HCnOJIb3y R n pofia p x y llJIH A€P BHHHylO na

JIOq KY U Ky OqKU can a ua, 1I3r OTOBbTe apeosrer psr
,l\JIH m ll,l\KO Teii , HMerollJ,llX TIJIOTHOCTH 66JIhlliy ro II
MeHLllly IO, ~leM aozra ,

. 2. Haneirre B TaKaH BO,l\bI, BBe,l\HTe B sozry KOHeu,
nIDleTKU U BhmYCKaHTe aa aee nonesmor-y soazryx. 3aTeM aatieprrre B rraner 
xy a esraoro jIUI,l\KOro MaCJIa II ny KaHTe ero n on BO,l\OR no xanrre. l.{TO BbI a a
6JIIO,l\aeTe? Cztenairre BbIBO,l\.

. 2 . 8 0 3 X nn a H

C ,l\aBHHX npesren JIIO,l\H Me~ITaJIH 0 B03Mom HOCTH JIeTaTb H~ 06JIaKaMu,
nn aaa'n, B B03J(y1IlHOM oxeane, KaK on a nJIaBa TlH no MOpIO. .I(JIR B03,l\YXO
TIllaBaHH.H aaaxane ncn JIh30BaJIH soanynra sre nrapsr (pac, 146), xoropsre
paHbllle HaTIOJIHmlH HarpeTbIM B03,l\YXOM, ceirxac - BO,l\0P0,l\OM I1JIH r ena esr.

.I(JIR '1'01'0 QT06hI nr ap nO,l\HRJICH B B03,l\YX, u eofixozraxro, qT06hI pxn
Me,l\OB8 CHJIa (BhITaJIKHBarollJ,aSl ) FA' ,l\ei:'lcTBYIOllJ,a.H u a m ap , OWJI 60JIb-

m e CliJIbI TSim eCTli FT m K , T. e. FA > F TJ'I)K '

ITo Mepe nO,l\HRTliR nr apa anepx apxnssenoaa CIiJIa, ,l\ellcTBYIOllJ,aR aa
Hero, YMeHbmaeTCR (FA = gpV), TaK KaK nJIOTHO Tb nepxanx CJIOeB aTMO

ctpepsr MeHbme, qeM y nOBepXHOCTI1 3eMJIu. T.IT06bI nO,l\HRTbCSI nsnne, C
nrapa c6pacwB8JOT cne unansno B3RThiH ,l\JISI 3TOii u;eJIll rpya (6aJIJIacT) H
3THM OOJI rQ810T map, B KOHu,e I<OHIJ;OB map nocrnraer caoeii npezte.m
HOH BblCOTbI rrozrsesra . .I(JIR cnycxa m ap a 1I3 ero 060JIO~IKlI npu n OMOllJ,U
cneuaansnoro KJIan8Ha nsmycxaror ~laCTb r asa .

B r opH30HTaJIbHOM HUnpaBJIeHHH B03,l\ymHbrii: 1lI8p neperaernaerca
TOJIbKO non ,l\eRCTsueM aerpa, n03TOMY on naasi aaerca a3pOCTaTO 1 (0'1'
r pe x . asp - B03.o; x , cm a m o - CTOSl llJ,lIH) . A JIH HCCJIe.o;OB8HHH aep x u a x
CJIOeB aTMocc}Jep br, CTpaTOC(})ephI erne He TaK ,l\aBHO npaxea an a cs orpora
Hbl e B03.o;ymHbI llIaphI - CTpaTOCTaTbI.

)),0 TOro K8K n8yqHJIHCb crporrrs fionsmae CaMOJIeTbI ,l\JIR nepeaoarcn ITO

B03,l\YXY naCCa.IKHpOB H rpyaon, npHMeH.HJ1U ynpaanaesrsre 8opOCTaTbI-
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PH . 146

Bupu xccuinu , OHR RMeIOT Y,ZVUmeHHYlO

<POPMY, non KopnYCOM nozraenraaaerca

rOH~OJIa ~JIH n accaxcapos u rOH~OJIa C

~BUraTeJIeM, rco-rop s ril n pUBO~lIT B ~BI1 

xcenue npon JIJIep .

B03~YIIIHblll IIIap He TOJIbK O cavr
I10 ll, H UMae TCH asepx, HO M o m eT nozt
HflTb 11 nercor opsra rpya : K a 6 H H y , JIIO 

,n;e i i , n pn fiop sr . II0 3T OM Y , ,n;JIfl T o ro '-11'0 

6bl yanars . KaKOl1: r pya MomeT nona rrn,
B03~YIlIHhlll map , He06xo~UMO onpezre
JIUT b ero noo 'OeJ'YLuy1O CUJl,Y.

IIy CTb, aanpnraep, B B03~YX aany-

men m a p 06'b e M OM 40 M 3 , nan JIH e HHbI ll r emresr . M a c c a re.n rrn, 3anOJI -

K1' 3
a a rour aa 0 6 0 JIOl.JK y mapa, fiyzte r paaaa : m r = PrV = 0,1890 3 . 40 M =

M

H
= 7,2 rcr, aero nee panen : P; = g rnr ; F; = 9 ,8 - . 7,2 xr = 71 H. BbITaJI -

K 1'

xauaionras xce CHJIa (apxnraezrona), ~ellcTBYlOru.aH aa 31'01' ur ap B B03AY-

xe, paBH R secy soazryxa 0 6 'be M OM 40 M
3 • T. e. FA = gPno:3J(V; F A =

= 9 8 H . 1 3 K1' • 40 M 3 = 520 H.
, K 1' ' M 3

3Ha'-lI1T, 31'01' nrap MomeT nO~HHTb rpya BeCOM 520 H - 71 H =

= 449 H. 81'0 H ecrr, era rron-seranaa CUJIa.

Illa p raxoro xce 06'heMa, HO nanonnenasra BO~OPO~OM, MO.iKeT non
HHT b r pya B e COM 479 H. 3Hal.JHT, nozrsesnraa CHJIa ero 60JIhllIe, l.J M ura
p a , a arrona ea nor-o reJII1eM. Ho ace xce l.Jaw;e 11 rrOJIh a Y lO T 1'eJIHll, T a K K a K

OR He 1'o p H T H rr03TOMY fieaortacnee. Bonopozt ~e ropro-rrra r-aa.
I'opaazto nporne ocyurecraa-n, nO~'beM H rrycx m apa , HanOJIHeHHOro

ropHl.JU M B03,n;yXOM. )l;JIH ar or o nozt OTBepCTH eM , naxona nra stca B H H m

Hell l.JaCTM 'nrapa , pacrro.nararor rope.nx y. IIpM nOMOm;U ra30BoM rOpeJIKH

MomHO perynaposa-n, T eMnepaTypy soazryxa, a 3Hal.JlIT, ero nJIOTHOCTh H

Bh l T a JIK H BalO W;Y lO CHJI Y . tITo6h1 m a p nO~HHJlC fl a rsrrn e, ,n;OCT RT Ol.JHO ClIJIb 

nee a a r pe-n, s oany x B H e M , Y B e JIH l.JI1B n JI 8 M fl rope.men. IIP H yr.telIbllIeH IIH

IIJl a M e lU I r Op eJI K I1 T e M n ep a T y p a soanyxa B mape Y M e H b ilia eTCfl H m a p

orry cx ae-rca BH113.

Moaca o 1I0.n;06paTb T8 KYIO TeMnep8Typy urap a, IIp H KOTOpOll sec uta 

pa H K 6HHhI 6y,neT p BeH BbIT8JIKHBalOw;ei{ CI1JIe . 'I'orzta map rrO BHCHe'I' B

soanyxe H C H e r o 6 y ,n;eT JIerKO n poaomrrt, Ba6JIlO,neHHfl.
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ITo M pe p a3BHTlUI Hay KH n pOliCXOAUJIH H cy m ecraea mae H3M UeUHH
B B03Ayx OnJIaBaTe bHoii TeXHlIKe. IToHBIlJIaCb B03Mom HOCTb ,D;JIH C03,D;a
HUSI BOBbl X 060JIOl.JeK A JI SI aap OCTaTOB, xoropsre crann n p 0l.JHhIMH, MOPO
30YCTOll~mBbIMII 11: JIer KUMII .

,D;ocTlIm eHn SI B 06JIaCTlI paAn oTexHIIKH, :,lJleKTp OHlIKU, 8.BTOMaTUK H
n03BOJIlIJIU C03,D;aTb 6 CTIJI JIOTHbl e a:JpOCTaTbI. 8 TU aapocrarsr HCn OJIh3y
IOTCH ,D;JISI n3yqeHllH B03,D;YllIHhIX Tel.JeHHM, ,D;JIH reor parpaxecx a x n 1\1 AH
Ko -6HOJI rnxecxnx nCCJIe,D;OBaHllM B HlIm HIIX CJIOSIX 8TMoc<pepbI .

? Sonp OCbl

1 . nO'-leMY B03AYWHbie urapsi HanOflHfl lOT BOAOPOAOM L<1fl L<1 refllileM? 2. KaK
pacc-rarars nOAbeMHYtO cuny urapa, uanonneauoro reJlVIeM? 3 . n O'-leMY
YMeHbw aeTcfI BbITaflKL<1BalOw,a51 CL<1 J1a , AeCicTBYIO UJ,a~ Ha wap, no Mepe era
nonseeaa? 4. KaK perynapvior BblCOTy nom-e va soanvuraoro uiapa. uanoru-eu
uoro rOp51 '-l L<1 M B03AYXOM?

I Ynpa H H e 7

1. H a aecax ypaaaoaem ea a 6yTblJIKa, BHYTpH KOTOpOM HaX O,D;HTCH
cmBTblii: B 0 3 ,D; x . l.I epea npotixy 6YTbIJIKII npon ymeaa CTeKJISIBU8H Tpy6
rca C KpBHOM, K aapyacaoxry KOHU,y KOTOPOll npJ1BH3aHa 060JIOl.JKa peaa
aosoro nrapa (p ac. 147, a ). ECJIH ttaCTb B03,D;yxa ~13 6 TblJIKH nepeirner a
060JIO~IKY II paaayer ee (puc. 14 7, 6) . TO paaaoaecne secoa HapyuHiTCSI .
06'bHCHUTe na6JIIOJI,aeMOe SIBJIeHu e.

PI-lC 14

2. Ha aecax ypaaaosemea JIerKnll CTeKJIHHHbUI map. ECJI1r rrostec
TUTb secsr non KOJIOKOJI B03,D;YllIHoro aacoca H OTKal.JaTb B03,lJ,yX , TO paa
aosecne BeCOB aapynra-rca (pac. 148). rrO~IeMY?
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PA 0 H OI..1.lHO Tb .
3H pr 51

'.f a p 0 a . E.JJ1~ "I"IJb.I oaeore

B 06hI,lI.eHROIl .:>KH:3RIi CJIOBOM «pan or a ~ MhI naasrsaera BCRKIIH nOJIe3
Hhl Ir Tpy,ll. p afio -rero , lUI .:>KeUep a, ynenoro , yxamer oca .

TIoRSlTH:e p a tiom »i B QJI131IKe HeCKOJIhKO aaoe. 3 '1'0 onpenenea uaa
epli3UtIeCKaSl BeJIH: ~mHa , a 3HatIHT, ee MO.:>KHO H3MepHTb. B epn 3HKe H:3~Ia

lOT npexcne BCel'O Mex aHH-qeCKYIO p atiory.

P 8CCMOTPHM n paraep sr MeX8Hn tIeCKOH p a60TbI.

TIoe3,l1. .u.BlImeTCJI non /{eMCTBHe ell hI TSll'H: 3JIeKTpOBoaa, n pn 3TOM
COBepm 8eTCSI MeX8HUtI eCKBH pa60 T8. TIPH nsrcrpene H3 py m bSl ClIJI8 ,lI.8B
JIeHHSI nopox os srx r830B cosep nr aer p afi or y - nep Me~aeT nyJIIO BAOJIb
CTBOJI8, CKOpOCTh n y JIH npn :3TOM YBem1tIHBaeTCSI.

Ha :3TH:X nparsepon BHARO, tITO MeXaHHqeCKaSl patiora COBepmaeTCSI,
rcorzta TeJIO .u.BH.:>KeTCR nozt t{eHCTBHeM CHJIbl.

Mexaaaxecxaa panora COBepmaeTCJI H B TOM cnyvae, xorna CHJIa,
AeHcTBy Sl a a TeJIO (aanpawep, CHJI8 TpeHHSI), y M.eH:Dm aeT CKOpOCT:D ero
ABH.:>KeHHJI. JR:eJI8S1 n epeABHHYTh nncatp, Mhl C CHJIOM H8 Hero Ha.u.8BJIHB8 
eM, HO CJIH OR n p a :3TOM B ,lI.BHm eHHe He rrp a x ona r , TO MeXaHlitI eCKOH
p a60Thl Mbl He coaepnraesr.

Moacao npen crasm-s ce6e cnyxaa, xorna TeJIO ,lI.BHmeTCR 6ea vxacraa
CHJI (no HHepD;HH), B :3TOM cnyxae MeXaHHqeCKaSl patiora T8Km e He COBep
maeTCSI.

Hr ax, MeXaUH"IIeCKaSl patiora COBepmaeTCSI, TOJIbKO reorna aa TeJIO
AeHcTByeT CHJIa H OHO ABH:ateTCSI.

Her pynao nOHSlTb, qTO tIeM 60Jlbm a.fl CUJIB ,lI.eHcTByeT u a TeRO Ii ~IeM

AJIHHHee nyTb, KOTOpbIM npoxozrar TeJIO non t{ MCTBlieM aTOM CHJIhl, TeM
60JIbmaSl cosepmaerca p afiora.
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I'naea Il' . Pa ra 11 ....OUlH OCTb " epr-l1il

MeXalIlNeCKaS panora npSMO npODOpU;HOHaJI.bHa npHJIOjKeRHOH: CH

JIe H npHMO npOnOpU;HOHaJIbHa npokneaaomy nYTH.

IIo3TOMY yCJIOBHJIHCh H3Mep.HTh MeXaHHqecKyro patiory rrpoaaaezie
HHeM CHJIhI na rrv-rs, npOMp,eHHhII1 no RanpaBJIeHHIO 3T0I1 CHJIhI:

panora = CHJIa x nyTb,

HJIH

A = Fs ,

rp,e A - patiora, F - CHJIa J:l S - npoMp,eHHbIM: rryTh.

3a eOU1iUlW pariomoi npU1iUMa10m pa6omy, coeeptuaesupo cu
./LOU £3 1 H, Ita nymu, paenosc 1 M.

Ep,HHHu;a pa60ThI - OJICOYJlb (Am) Ha3BaHa B qeCTh aHrJIHMCKOro
yxeaor o )l;moYJI.H. TaKHM o6p a30M,

1 .u;jK = 1 H· M.

llcnoJIh3YIOTC.H rarcace H fCUJlOOJICOYJlU (KAm).

1 K)l;m = 1000 Am;
1 )l;m = 0,001 K)l;m.

<PopMYJIa A = Fs npHMeHHMa B TOM cny-rae, x orn a CUJIa F nOCTO.HRHa
H cosrranaer HanpaBJIeHHeM p,BHm eHH.H TeJIa.

ECJIH u anpaanea a e CHJIhI connanaer C HanpaBJIeHHeM p,BHm eHH.H Te
JIa, TO zraaaaa CHJIa conepnraer no.noocurnesuauno pafiory.

ECJIH m e p,Bl1m eHHe TeJIa rrpoacxomrr B HanpaBJIeHHH, npor n aono
JIOmHOM HanpaBJIeHHIO I1pHJIOmeHHOM CHJIbI, narrparaep, CHJIhI TpeHH.H
CKOJIhJKeHH.H, TOp,aHHaSl CHJIa coaepmaer ompuuamenenipo pafio'ry .

A = -FTps.

ECJIH aanpann enae CHJIhI, p,eHcTBYIO~eM na TeJIO, nepneanax yn apao
HanpaBJIeHHlO p,BHmeHH.H, TO 3Ta CHJIa pa60ThI He conepmaer, pafior a
panna ayJIlO:

A = 0.

B p,aJIhHeI1m M, rOBOp.H 0 MeXaHHqeCKOI1 pariore, MhI 6yp,eM KpaTKO
Ha3hIBaTh ee Op,HHM CJIOBOM - p afiora.

Tlpu.mep, BhIQHCJIHTe patiory, cosepmaesryro I1pH nozrserse r-pamrr

HOH rrJIHThI 06'heMOM 0,5 M3 aa BhICOTY 20 M. I1JIOTHOCTh rpaaara

2500 KP
M 3 •
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rJWBa IV. P t

A-?

,I];aHO:

V = 0,5 M
3

KP
P = 2500 

M 3

h = 20M

Bamrurera YCJIOBlie 3ap;a'4:1I 1I penrare ee.

Penrenne:
A=Fs,
rne F - cana, KOTOpyIO Hy:>KHO nplIJIO:>KlITh, qTo6hI

paBHOMepHO IIOp;HlIMaTh IIJIliTY asepx. 8Ta CHJIa IIO

MOP;YnIO panaa Cline T.fl:>KeCTli FTSOI{' p;e:i1:cTByIOIll,efl aa

IIJIHTY, T. e. F = FTfDI{' A CHJIy T.fl:>KeCTlI MO:>KHO onpe

p;eJIHTh IIO Macce IIJIHThI: F T WiK = gm, Macey IIJIliThI

BhIt-IlICJIHM, 3HaJl ee 06'heM 1I IIJIOTHOCTh rpaaara:
m = pV; s = h, T. e. IIyTh paaen BblCOTe nozrsesra.

K P 3IITaK, m = 2500 3 . 0,5 M = 1250 KP.
M

H
F = 9,8 - . 1250 xr "" 12 250 H.

KP

A = 12 250 H . 20 M = 245 000 A:>K = 245 K,I];:>K.

OTBeT: A = 245 KA:>K.

? S onpoc

1. KaKlile ABa vcnosaa Heo6xOAlilMbi Anfl cosepurenas MexaHw-leCKOVl pa
60Tbl? 2. OT KaKlilX AByx BenW-llilH aaancar cosepureaaaa patiora? 3. !..fTO npn
HlilMalOT aa eAlilHlill\Y paoorsr? 4. ,D,aVlTe onpeneneaue eAlilHlill\bl patioru 1 ,D,)I(.
Kaxne euie eAlilHlill\bl parioru Bbl auaere?

H H e28

1. B KaKHX 1I3 HlI:>KeIIepeQlICJIeHHhiX crryxaea coaepuraerca MeXaUlI
QeCKa.H patiora: MaJIhQHK BJIe3aeT na zrepeso; p;eBO'4:Ka arpaer aa IIHaHH
UO; nona p;aBHT aa crenrcy cocyzta: aozra rraztaer C IIJIOTHHhI?

2. ITo rJIap;KOMY rOp1I30HTaJIhHOMY JIhP;y KaTHTC.H CTaJIhHO:i1: mapax.
AOIIyCTHM, QTO COIIpOTliBneHlIe p;BH:>KeHlIIO mapaxa (rpeane 0 rrezr, co 
IIpOTHBJIeHHe noazryxa) OTCyTcTByeT. COBepmaeTC.H JIH npn aTOM pafiora?

3. ITPH IIOMOIll,H IIOp;'heMHOrO rcpana noaaana rpya MaCCOll 2500 Kr
na BhICOTY 12 M. KaKa.H pafio'ra npn aTOM COBepmaeTC.H?

4. KaKa.H pafiora COBepmaeTC.H IIpH rrozrsesre rHp;paBJIHQeCKOrO MOJIO
ra Maccoll 20 T aa BhICOTY 120 CM?

5'
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r .t OIJG IV.

, 3a,qaHue 17

1. BhIQI1CJIl1Te M x aHU1:IeCK Y JO pao o -ry , K OT Opy JO BbI c onep m a e r e ,

paBH OM epHO rr OJJ;H U M a SiCh C rrepaoro H 8 BTOPOM 3Ta)K 3JJ;aH l U I IIIK OJIbI. B c e

aeotixozra srsre ztaansre nonyxrrre caxnt , peayn sr ar aarmnnrre B T e TPllAh .

2. PaCCQH1'a iiTe, K 8 K Y JO MeXa H l1l.{eCKY JO paoory BhI coaepmaer e, pan
HOMep H O npOX OJJ;H 1 K M n yr a no r opH30H1'a JI b H OM zropore. P e 3 YJlhTaTbI

aammrare B 1'eTpllAh.

Y Ka3a Hue. "lJe JIOBe K , paBHOMepHO II,D;H n o pOBH OMy r op1l3 0 HT aJIbHO

My rr YTII, conepmaer n pa x epa o 0,05 Toil pafior-sr, KOTopaH Tp 6 0BaJIa Ch

6hI ,D;JIH nOJJ;HH1'IIH aroro l.{e.JIOBe K a aa BhICOTY, p a BH y JO ,D;JIUHe nYTlL

o HOCT . ElIl~tt HI..\bI

Ha coaepmena e O,D;noM 11 Toi{ xce pa60Thl pa3JI lI"lHhlM JJ;BuraTeJIHM

rpebyerca paaaoe BpeMH. Hanpnsrep, no.u;'heMHhIM xpaa aa crpoiirce aa
HeCKOJIbKO MliHyT n o .u;H lIM a e T aa BepxHlIM araac 3,D;aHIUI COTHU KIIpllU

"llell. ECJIU 6hl 3TH xapnaxa neperacxaaan pa6oquii, 1'0 e M y ,D;JISI aroro no

Tpe6oBaJIOCb 6 bl HeCKOJIbKO qaCOB . ,ll;pyroll nparaep . I' exr ap 3eMJIU JI O

mans MO)KeT s cnaxa-n, aa 10- 12 '-I , TpaKTOp me C MHOrOJI MemHblM n JI Y 

rOM 3 Ty pafio'ry BhlII JIHlIT aa 40-50 M l1B •

.HCHO, "I TO n OJJ;'heMHbIH xpaa Ty me pa60TY coaepmaer 6hlCTpee, "{eM

pa6oquii, a 1'paKTo p - 6 bIc T p e e, -qe M nonrazrs . B hI T p OT y BbIIIOJIHeHlUl

pa60Thl xaparcrepnayior oco 6 o il BeJII11:UmOll , aaasrsaeraoi! MOU{HOCmbl0.

M OII\HOCTh panna oraomem no p a60ThI KO apesreun , aa ieor op oe OHa
6 b1JI8 coaepin na ,

Qmo6bl esocucnum» scoiunocm». naiio paoomu p a deJ1Umb tea

epesot, (3 melleHu e tcomopozo coeep iu en a sma pa6oma.

pa6oT8
MOll\HOCTb = ,

BpeM II
llJIl1

A
N = T '

rne N - MO~HOCTb, A - patiora, t - BpeMH BhIIIOJIHeHIISI pa60TbI.

MO~HOCTh - eJIII"llUHa n OCT annaa, xorna aa Kam.u;yIO cexynzry co

A
aepmaer ca o.u;HHaKOBaH pafio'ra, B n p y rux crryxaa x OTHomeHHe t orrpe-

.u;eJIHeT cpe.u;HJOIO MOIl~HOCTh:

132



I'xaaa I V.

AN =-
cp t

3a eou tcu u u mouinoctrui npunu.scatom malCYJO mouinocm», npu
tcomopoii 6 1 C coeepuiaemcst patioma 6 1 .Am.

S Ty e ,n;HH H IJ,y Ha3hIBalOT eamrnom (BT) B qeCTh aHr ; IHn CKOrO yneaor o

'Y a T'fa .

Hrax,

1 BaTT = 1 JJ.iKOYJlh , HJIH 1 BT = 1 AiK.
1 ceKYHJJ.a c

B a TT ( ,n;m o y JIh B cex y nny ) - 1B T (1~JK).
B TeX HHKe mapox o HCnOJI h 3 YIOT 6 0 JI e xpyrmsre e ,n;HHH IJ,hI MOIIJ,HOC-

TH - KUJl06a mm ( R B T ) , stee aea m m. ( M B T).

1 M B T = 1 000 00 0 BT 1 BT - 0,000001 M B T

1 K B T = 1000 BT 1 B T = 0 ,001 KB T

1 MBT = 0,001 B T 1 B T = 1000 MB T

Tlpusiep, Haiir n MO~UO T h n OTOKa BO,n;h I , n p OTe Ka IOIIJ,e H sepea ilJIO

TH HY, eCJI H Bh lCOTa nanea na BO,n;hI 25 M , a pacxon ee - 120 M
3

B MlIHYTY.

Barramex yCJIOBne 3a.n;aQn Ii p e m H M ee •

.A a HO:

h = 25M
V = 120 M 3

P = 1000 Kr
Ma

t = 60

Cf = 9 8 H
o ,-

Kr

N-?

P menxe:
Macca rranaromeii BO,n;hI: m = pV,

m = 1000 K~ • 120 M 3
= 120000 xr (12 . 10 4 x r-) .

. M

CHJIR T.HJKeCTH, ,n;e iicTByIOIIJ,a .H a a sony:
F =gm,

F = 9,8 H . 120 000 Kr ::; 1 200 000 H (12 105 H).
Kr

Pa60Ta, cosepnreesraa IIOTO KOM B MUHyTy :

A =Fh,

A = 1 200 000 H' 25 M = 30 000 OOO.AJK (3 . 107 .Am ).

MOIIJ,HOCTh il OTOK a : N = ~ ,
t

N = 30 OO~OO~O )l;JK = 500 000 BT = 0,5 MBT.

OTBeT: N = 0 ,5 MBT.
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Pnaea IV.

? Bonpoc ,

1. '{ro nosaausaer MOUJ,HOCTb? 2 . KaK Sbl YII1 CnLH b MOUJ,HOCTb , auas patio ry

111 SpeMs:l ? 3 . KaK Ha 3 b1SaeTCs:l eA II1 HII1 LJ,a MOUJ,HOCTII1? 4. KaKlI1e eAII1HII1LJ,bl MOUJ,

HOCTII1 II1cnonb3YlOT B TeXHII1Ke? 5. KaK, 3Has:l MOll\HOCTb III speM~ p a oon«. p a c 

CY V1 Ta Tb patiory?

I np 29

1. C rrJIOTilHhI BhICOTOM 22 M aa 10 MilH naztaer 500 T BO,lJ;hI. KaKa.H

MOr.u;HOCTh paaaasaerca npn 3TOM?

2. Kaxoaa MOr.u;HOCTh lIeJIOBeKa npn xozrstie, eCJIH aa 2 II OH zrerraer
10000 maroa u aa K8.)K,lJ;hIM IIIar cOB ep IIIa eT 40 ,I..J;m. pafiotsr?

3. KaKyIO pafiory cosepmaer ,lJ;BuraTeJIh MOr.u;IIOCThIO 100 KBT aa
20 MHH?

4. 'I'paa crropr ep aa 1 II rrO,lJ;HHMaeT 30 M
3 necxa aa BbICOTY 6 M. BhI

lIHCJIHTe Heo6xo,lJ;UMyIO ,lJ;JI.H 3TOM pa60ThI MOr.u;HOCTh ,lJ;BIU'aTeJI.H. IIJIOT

Kr
a ocr's necxa 1500 3 .

M

5. Bsrpaaare B KilJIOBaTTax U MeraBaTTax MOr.u;HOCTb: 2500 BT;

100 BT.

Bsrpaanre B sar-rax MOr.u;HOCTb: 5 KBT; 2,3 KBT; 0,3 KBT; 0,05 MBT;

0,001 MBT.

6 . IIITaHrHcT rrO,IJ;H.HJI urraary MaCCOM 125 xr aa BhlCOTY 70 CM aa

0,3 e. KaK YlO Cpe,IJ;HlOIO M0LU;HOCTh pa3BHJI cnoprcx ea npa 3TOM?

I .a HH 1

1. BhllIUCJIilTe MOIJJ;HOCTh, KOTOpyIO BhI paaaasaere, paBHOMepHO

rrO,lJ;HHMa.HCh Me,IJ;JIeHHO U 6hICTpO C rrepsoro aa BTOPOM HJIH TpeTuM araac

IIIKOJIbI. Bee neotixozrarasre naansre norryxare casm,
2. YCTaHOBHTe no nacrrcpry MOr.u;HOCTb 3JIeKTpO,IJ;BHraTeJIeM nsineco

ca,M.Hcopy6Kil,KO~eMOJIKH.

3. YCT8HOBHTe, aa K a K YIO MOID;HOCTh paCClIHTaHbI ,IJ;BHraTeJIH aBTOMO

6HJIeM, xoropsre BbI aaaere.
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~ 5. npOCT Ie Mexa ~3

C He3anaM.HTHhIX spexea "lIeJIOBeK HCIIOJIb3yeT ,n;JI.H COBepmeHH.H Me

XaHH"lIe CKOll: pa60TbI paarra-rasre npacnocorinenna.

K am,n;OMy I13Be CTHO, "lITO T.H:>KeJIbIll: npeznaer (rcasrem., nnca qi, CTaHOK),

K OTOP bI ll HeB03MO:>KHO nepensmryn, HeI10Cpe,n;CTBeHHo, czrauraro'r C MeCTa

I1pH IIOM OIlJ;I1 ,n;OCTaTO"lIHO ,n;JIR HHOll I1MKH - psr-rara (pRC. 149, 150).

p

Pl1C. 149 P..,C 150

C 110MOIIJ;bIO psrxaroa TpH T b l C.HtIn JIeT naaan n p n c TpOUTeJIbCTBe IIH 

p a M I1,ll; B .n;p e BH eM E rIU I T e ne penaarann H lIo ,n;HHMaJlH a a 60JlhlIlYlO B bI CO

Ty TSDKeJl b l e K8.MeHHble nmrr sr (puc. 151).
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r ., uoa IV. b .

Bo MHorHX CJIYl.J:aSlX, BMeCTO Toro l.J:T06bI

rr O,AH H aTb TSl.me bIB: rpya aa BeKOTOp 10 BbI

COT , e 0 BKaTbIBalOT HJIII BTaCKHBalOT aa Ty

.me BbICOTY rro HaKJIOHHOR nJIOCK OCT H (pHC.

152) liJIli rrO)J,HH raior C nOMO~blO 6 JI OK OB

( p u c. 153).
Tlpncnocotineaaa, CJIy.m8m;H e JI Sl npeofi

P830B8HUSl CUJIbI, aaasrsaror lexaHH3 MaMH.

K npocr sr Mex a H 1I 3M8M OT H OCSlT CSl: p b l '

u a Ii ero p83HOBU,A H OCTlf - 6JLOIC , eopo rn. ;

HaICJl01UW.Jl nJLOCICOCnz.b U e pa3H OBu,AHOC

TH - K /IUfl , euurn , B 60JlbUHiHCTBe cnynaes
npoc'rsre MexaHU3MbI n p U M e HaIOT ,AJlSl Toro,

l.J:T06bl nony-nrn. B bIlIr p b l W B CU JI e , T. e. yse
JIlIl.J:lfTb CHJIy , ,AeRCTBYIOm;YIO xa TeJIO , B He

CKOJIblW paa .
IIpOCThle MeXaB1I3MbI HMelOTCSl II B 6hlTO

BbIX , Ii BO scex CJI O.mHbIX 3aBO,ACKU X H cPa 6 

PUl.J:HbIX M mnaax, KOTOpbI pexcy'r , cxpyxa
BalOT II IlITaMrrYIOT 6 0.i1bwlIe JlIICTbI CTaJIH

UJIH BhITSlI'HB81OT TOFflIaii lllue HliTH, 113 KOTO

psrx ,AeJI8IOT TKaHIL 3 T H me MexaH1I3Mbl

MO.mH 06H8pymuTh II B COBp e M e H H b l X CJI o m 

HblX aBTOM8T8X , nexarm-rx II Cl.J:eTHbIX Mallll1 

H8X.

? SonpOCbl

1 . YTO Ha3blBalOT n p OCTblM I-1 MeXaHI-13MaMI-1?

2 . An51 KaKo~ uen a npI-1 MeH51IOT npocrsre Mexa 

HI-13Mbl? 3 ... KaKo~ npocroa MeXaHI-13M n p V1 Me H51 

Jlli1 B Erli1 m e n p « cTpO V1 TeJlbCTBe n V1paMli1A?

PHC 152

PIC; . 1

. PblLfar. • - H c e H Pbl re

PaCCMOTplfM C8Mblii npocron II pacrrpocrpaaeaasrti Mexaml3M 

psrsar.
Peocae npeocniaenstem. cooou meepiioe m e.no, tcomopoe .MO:JlCem

-paiu am» R BOICP Y llen OOBllJICHOU. onopei.

137



Ha pRcyHKax 149 R 150 rrOKa3aHO, KaK pa60~RH ~flR rrO~HRTRR

rpy aa ncnorrs ayer B Ka~eCTBe p smara flOM . B rrepsosr CJI~ae pa60~HH C
carroii F Ha.iKlIMa T aa KOHeu; JIOMa B, BO BTOpOM - rrpRrrO~HRMaeT

KOHeu. B.
Pa60~eMY a yacno npeonorre-n, sec rpy aa P - CRflY, a arrpaaneaay ro

BepTRKaJlhHO BHRa. OH noaopa-msaer ~flR aroro flOM soxpy r OCR, n pox o

~R~eH xepea e,D;RHCTBeHHyIO nenoiieuoenuto TO~KY JIOMa - TO~KY ero
onopsr O. Cuna F , C KOTOpOH pa60~uH AeHcTByeT aa pbI1Ia"r' . MeHbllie CR
rrsr P, TaKHM otipaaosr , pa60'tJHH n orry-raer euuepeuu 6 cune . IIPR rroxro
UJ;R psrsar-a MO.iKHO rrOAHRTb TaKOH TR.iKefl bIH rpya, rco-ropsri i fiea psr-rara
nO,D;HRTb aerrsaa.

Ha pacymce 154 R306pam eH psrxar-, OCb Bpa~e;HRR xoroporo 0 (TO~

xa onopsr) pacnonoacena MemAY TO~KaMR rrpl1JIOmeHRSI cnn ARB. Ha
pacyaxe 155 rrOK8a8H8 cxesra aroro psrxar-a. 06e CUJlbI F 1 R F2 , AeHcT-

BYIOUJ;Re aa psr-rar, aanpaanensr B O~HY CTOPOHY.

Kpa'rnaiinree paccroauae MejK,UY TO'lKOH orropsr H npSlMoH, B,UOJIb

KOTOpOH ,lJ;eHcTByeT aa psrsar CHJIa, Ha3bIBaeTCH nJIe'lOM CHJIbI.

tImo6bl naiimu. nneuo cu.nuc, naiio U.1 mO'lKU onop»i onyc
murn» nepneniiuscu.nstp n.a nu.nu.to Beucmeusi cu.net.

AflRHa aroro nepnenzraxynapa R 6YAeT nne-rox AaHHoH CUflbI. Ha pn
CYHKe 155 norcaaaao, 'ITO OA - rtneno cansr F 1 ; OB - nne-to CRAbI F 2 .

Cam,r, Aeii:cTBYIO~Reaa psrsar , Mor yT nosepayrs ero noxpyr OCH B ~BYX

nanpanneaaax: no XOAY RflR rrpOTRB xozra xacoaon CTpeflKIL TaK, CRAa
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r .108U IV. fl

F 1 (CM. pHC. 154) a p auraer psrxar no X OAY q a COB OH CTpeJIKH, a CHJIa F 2
apauraer ero npOTHB XO A a q a COBOH CTpeJIKH.

YCJIOBHe, npn KOTOpOM psrvar HaX OAHTCR B paBHOBeCHH IIOA AeH:CT

BHeM npHJIOYKeHHblX K aesry CHJI, MOYKHO yCTaHoBHTb aa OIIblTe. ITPH

3TOM HRAO nOMHHTb, 'ITO pe3YJIbTaT AeH:CTBHR CI1JI bl 3aBI1CI1T He T OJIb K O

OT ee qI1CJIOBOrO 3H aqeHI1R ( M OAyJIR), HO 11 OT roro, B KaKOH: TOqKe OH a

npI1JIOYKeHa K TeJIy 11 K a K nanpaanena.

K psrxar-y (CM. PI1C. 154) no o6e CTOpOHbl OT TOqKI1 orropsr IIOABeUII1

BaIOT paamrxasre rpyasr TaK, 'JT06bl psrxar KaYK,lJ,bIH paa OCTaBaJICR B paa
HOBeCHI1. ,IJ;eHcTByIOI.IJ;He aa psrvar CI1JIbl paaasr BeC8M 3TI1X rpyaoa . ,IJ;JIJI

K8:>KA Or O CJIyqa JI I13 M ep JIIOT M OAYJII1 CHJI 11 HX nnexa. l:I3 onsrra , nsofipa
:>KeHHOrO Ha pacyaxe 154, BI1AHO, 'ITO CI1JIa 2 H ypaB H oBeIIII1Ba eT I1JI

4 H. ITPI1 3TOM, 1<aK BI1AHO 113 pacymca, nrren o M e H b llIe :H CI1JIb I B 2 paaa
fio.msure nnexa 60JIb llIe :H CU JIbI.

Ha OCHOBaHI111 TaKI1X orrsrron 6bIJIO y CTaHOBJIeH O YCJI OBI1e (np a BI1JIo)

paBHOBeCI1JI psrxar-a.

Psrsar HaXO,ll;I1TCH B paBHOBeCl111 rorna, rcorna CI1JlbI, ,ll;eiicTByroIll,He

na Hero, 06paTHO nporropuaonam.nsr nnenaer 3THX CI1JI.

:::lTO rrpa BU JIO MOYKHO aarraca'rs B B H A <llOp MyJIbI:

rzre F 1 11 F2 - ~HJIbl, AeifcTByIOI.IJ;I1e aa psrsar-, l1 11 l2 - nJIelJH aTI1X CHJI

(C M . p H C. 155).
IIp a BHJIo paBHOBeCI1JI psrsar 'a 6blJIO YCT a H OBJIeHO ApxHM eA o M OIWJIO

28 7- 212 rr. AO H. 3.

1:1:3 oro r o npaanna CJIeAyeT, 'ITO menmueii CUJLOU M OJICH-O ypa61iO

eecurn e 'ripu. n ostoiuu. pm-uiea OOJl b W Y lO CUJLY. Ilycrr, OA H O nnesro psi

x a ra B 2 paaa fiorrsure npyrorc (CM . pHC. 154). 'I'orna, npHK JIRAbI B 8 R B

TOlJJ<e A CI1JIY, aanpnxrep, B 400 H, MO :>K HO B TOqK e B ypaBHOBeCI1Tb

psmar CHJIOH:, paBHO:H 800 H. Q T 0 6w nOA H HTh e rne 60JIee T R :>Ke JIh l :H r p y a ,

Hy:>KHO YBeJIHqHTb AJII1HY nnexa psrvara, a a x o r o p o e AeH c T By eT pa60l.II1:H.

Ilpu.scep, C IIOM Or.u;bIO psr-rara p a6o lJ u :H n OAHHMaeT nJII1TY MaCCO:H

240 xr (CM. pHC. 149). ICaKyIO CU JIY rrpaxrransraaer OH K 60JIbllieM y n n e 

sry psr-rara, paaaosry 2,4 M, e c .n a sre a s nre e rrnexo paBHO 0,6 M?

139



r JUJt:lU IV.

3aIIHmeM YCJIOBl1e aanaxa 11 pennoa ee.

l2
= F 2r ' rzte F 2 = P - sec IlJIHThI. Bee IlJII1ThI P = gm,

1

)J;aHO:

m = 240 Kr

g = 9, 8 H
Kr

II = 2,4 M

l2 = 0,6 M

Penrerrae:

F1
110 IlpaBI1JIy paBROBeCI1.H psrsara F

2

12
= r .orx yna F 1 =

1

F - ? H
P = 9,8 - . 240 KP ;:;:; 2400 H.

Kr

0,6 M
'I'orna F 1 = 2400 H· 2,4 M = 600 H.

OTBeT: F I = 600 H.

B H8IlleM n p a raepe p a60QHH: IlpeO~OJIeBaeT CHJIy 2400 H, IIpH
I< JIa~hIBa.H K psr-rary CUJIY 600 H. OR n on yxaer BhIHrphIm B CI-iJIe B 4 p a
3U. Ho IIpH TOM ITJle~O , HU rcoropoe ~eHcTByeT pa60~I1H, B 4 PU3U ~JII1H

Bee roro, a a xoropoe ~eHeTByeT Bee IIJIHThI (l1 : l2 = 2 .4 M : 0,6 M = 4) .

IlpI1MeHR.H IIpaBliJIO psrvara, Mom HO MeHhllIei i eHJIOH YP8BBOBeCHTb
60JIblliyIO crory. IIpu 3TOM nzreno MeHhIlIeH CUJIhI ~OJImHO 6bITb ~JInHHee

n n ex a 60JIbIJ1eH CHJIhI.

? BonpOCbl

1.4TO npeACTaBn51eT co 6oVl per-tar? 2.4TO uaasraao r nneYOM c V1nbl?
3. KaK HaIi1TV1 nne-to cunu? 4. KaKOe AeVlcTBV1e OKa3blBalOT Ha psr-rar caner?
5. B yeM COCTOV1T npasano paBHOSeCV151 pbl '"tara? 6. KTO YCTaHoBV1n npaauno

,/
paeuosecaa psi-rara? /".

o HT C n bl

B aM y m e n3BeCTHO npaBHJIO pUBHOBeCH.H psrsara:

F 1 l2
- =-
F 2 II .

IIoJIb3YRCh CBOHCTBOM npOIIOpU;I1n (IIpoH3Be~eHI1e ee rcp an a nx lJ:JIe
HOB paBHO npoH3Be~eHI110 cpenanx lJ:JIeHOB), aanamess ero B TaK OM BUAe:

FIll = F 2l2·
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B JIeBOH l.£aCTH paBeHCTBa CTOHT npOU3Be A e HHe CMJIbI F1 aa ee IIJIe l.£O

l1 ' a B npasori - npon aaeneuae CHJIbI F 2 aa e e n nexo lZ'

I1poH3BeAeHHe MOAyJIR CH JIbI , Bpa~31O~eH TeJIO, aa ee n JI 'IO H 3 3bI 

B a e TCR MOMeHTOM CHJIbI; OH 0603Hal.£a eT CH 6 Y R BOi i M. C JIeAOBa T eJIhHO,

M = Fl.

Psmar HaxOAHTcH B paBHOBecHH nOA JJ.eii c TB H eM n n yx CJlJI. ecmr
M OMeHT CHJIbI, apama rorneii r o no n a e o e o fi c rpe mce , pa a eu MOM H T y

CHJIbI, a pam a iom e a ero rrp o r na xa conoii CTpeJIKIf .

8 'ro npa BH JIO, H a 3 WBae oe npaBIfJI OM M OM U T OB , M omHO 38.IilIC8Th B

BIlAe q>OP MYJI bI :

)l;eflCTBlJTeJIbHO , B paCCM OTpeHHOM HaMIl onsrre (§ 56) ,n.eiicT BYI0ll.lUe

HB psrs ar ClIJIbI ObIJIH P RRHh l 2 H u 4 H, ux nJ1e'II1 COOTBeTCTBeBHO co

CT8BJISIJIH 4 J1 2 A e Jl e HHSI p smara , T. • MOMeHTbl STUX CUJI 0AHHaKOBhI
I

rrpn panuoaecrra p er-rat-a .
/

M OM HT CHJI bI , K 8 K H BCHKaH q>H3 114ecl<a SI BeJllllH 1H8 , MomeT Oh lTb

nasrepeu . 3 u eiiu n u u u ~H stetcm u cu n u np u uustaemcn sioste n. m
cu n»i B I H, n.neuo icom op oii paeuo 1 M .

81'8 AnHH~a H Cl3bIBa e TCH n otomon-stemp (H ' M ).

M o t eHT CU JI bI x a parc r e p n a y e Ae lJCTBHe CU JI b l H nOK83blB8eT , ' 1'l'0 OHO

38BHCHT OAHOBp e M eUHO n 0 1' MOAyJIH CU Jlb I , a or e e IIJle l.18. ,I:(e u c T BlIT eJI h 

H O, M 1>l yace 3HaeM , a a rrpnsrep, liT O A e fr T BH CU JIb l a a zrse p » 38.BltCl1T 11 0 1'

M OAyJIR CHJIbI, II 0 '1' Ta r o , rne n p nrroaceaa CHJla . )J;Bep b TeM nerve noaep

HYTb, qeM ztansnr 0'1' OCR Bpa~eHHSI rrpa n o ace n a AeHCTBYIOI.l\a H na nee

CllJIB . I'airxy .ner -re OTD p HYTb A JIH HHb l M rael.JHhIM KJIlO'IOM, l.JeM ROpOT

Kll • B e A P O TeM rrer-te nOAHHTh 1I3 KOJIOA~a , tleM AJIHHHee py-nc a sopora ,

H T . A.

? SonpOCbl

1. LJ TO Ha3b1BaeTC51 MOMeHTOM cunsr? KaK BblpIDKaeTC51 M OMe HT Cli1nbl Ye ~

p e s M OA y n b Clilnbl VI e e nne -i o ? 2 . B y e M c o TOHT npa s wn o MOM e HTo B? 3. LJTO

n p VlHVlMalOT a a e A VlHVlu,y MOMeHTa c Hnbl? K a K uasu aaerca 3 Ta e AlilHlilu,a ?
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I 'saea IV. P J

.
S · bl'4 n, B T H'" H OA

M bI IlMe eM npn pafi o r e C HOm B u u,a M l1 . H OJl( 

(puc. 156), OCb spameaaa rcoroporo npOXOp;l1T

tfepe3 Bl1HT. COep;UH .flIDIIJ;U I I o6e rr OJIOBl1

UbI HOJKHl1U,. ,UencT ByIDIII,en CliJIOn F1

a anaerca MyCKyJlbHa.fl Cl1JIa pyxa xeno

sexa, Cm l1M a IDIII, e r o HOJKHIUJ;bI. IIp OTl1

Bo.u,e n c T By ID I.IJ,e M Cl1JIOli F2 - Cl1JIa co

rrporaaneaaa Toro MaTepHaJIa, KO TO

PblM pexcyr HOJKHl1u,aMl1. B 3aBl1Cl1

MOCTl1 OT aaaaa-renna HOJKHl1U, l1X

yCTpOHCTBO 6bIB8eT P83JIJ1tIHbIM. KOH-

TOpCKl1e HOJKHl1U,bI, npezraaaaaxeaasre
P;JI.fl pearca 6 y I'll , HMeIDT .u,JIl1HHbIe

JIe3Bl1.fl 11 UOtfTl1 TaKoH JKe P;JIl1HbI

pYQKl1. ,IJ;.JI.fl peaxn 6yMarl1 He Tpe6y

erca 60JIbIIIOM CHJIbI, a P;JIl1HHbIM JIe3

Bl1eM yzrofiaee peaa'rs no np.flMOM JIl1-

Hl1l1. HOJKHl1U.bI P;JI.fl peaxn JIl1CTOBOro

MeTaJIJIa (pnc . 157) l1MeIDT pyqKl1

ropaano p;JIl1HHee JIe3Bl1H, TaK KaK Cl1JIa

COrrpOTl1BJIeHI1.fl MeTaJI JIa BeJIl1Ka 11 P;JI.fl

ee ypanaosemaaaaaa nrrexo ,n;eMCT

ayroureri Cl1JIbI npaxorrarca aaaxa

TeJIbHO YBeJIH:tfl1B8Tb. Enre 60JIbIIIe paa-

HI1u.a MeJKp;y P;JIHHOR pyxe x 11 pac

CTO.flHHeM pemym;eM: xac'ra OT OCH apa

158), npezraaaaanemrsrx P;JI.fl nepe x ycsrsaaaa

p~c 158

Pw~ 15

III,eHl1.fl B Kyca'lKaX (Pl1C.

rrpOBOJIOKl1.

Psrxar-a p a 3JIU tfHOr O aazta IIM e fOTC.fl y MHOrl1X MaIIIl1H. Pysnca nra eii
Hon Mallll1HbI, nenana UJIl1 pyqHOM: TOpM03 senocnrrezta, nenana aBTOMO

6H:JI.fl 11 TpaKTopa, KJIaBH:lllH nl1aHHHO - n ee ::lTO nparaepsr psma r oa, l1C

nonsayesrsrx B zraansrx M alllHHax 11 H:HCTpyMeHTax.

Ilpnraepsr npl1MeHeHl1.fl psrxaroa - 3TO PYKO.flTKl1 TH:CKOB H sepcra

KOB, psmar CBepJIl1JIbHOrO CTaHKa 11T. n,

IIpaBl1JIo psraar a (l1JIl1 n p a Bl1JIO M OM eHTOB) JIemHT B OCHOBe p;enCT

Bl1.fl pa3JIHQHOrO p o rta l1HCTpyMeHToB 11 ycrpoiic-m, rrpl1 MeH.fleMbIX B Te x 

HHKe 116bITy T a M, r n e T p e 6 yeTC.fl BbIHrpbIIII B CHJIe HJIl1 B n y-ra ,
BbIHrpbIIII B ClIJIe

1iUl{bt - 3TO pbIlIar
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Ha npaauane psrxar-a OCHOBaHO p;en:CTBUe H phIqa./KHhIX BeCOB

(pHC. 159). Yqe6HhIe BeChI, na ofipaaceaasre aa pncymce 48 (c. 42), p;en:cT

By IOT K8.K paBHOnJIellHH psrxar. B o eC.R.mU'-LH..bLX e ec a x (pHC. 159, a)
ITJIeqo, K KOTOpOMy noztaenrerra xannca C rHp.flMH, B 10 paa p;JIHHHee nne

xa, aecymero rpya. STO 3HatIHTeJIhHO ynpornaer B3BelIlHBaHHe 60JIhlIlHX

rpyaon. B3B e IIlHBa.fl rpya na p;eC RT H q H hI X necax, cnezryer YMHO./KMTb M a c 

cy rMph aa 10.

a)

/

B

6)

r.

P~I . 15

Y crpoiicrno Be COB P;JI.fI B3BemMBaHM.fI r pyaoasrx BarOH OB a BT oMo611

JIen: TaK./Ke OCHOBaHO aa npaaane psrsara.
Psrsar-n BCTpeq aIOTC.fI TaK./Ke B paaasrx qaCT.fIX TeJIa ./KMBOTHblX M t I 

JIOBeKa. STO, nanpusrep, K OH e t:IH OCT M , q eJIIOCTH. Macro psrna r-oa Mom HO

Y K a 3aTh B TeJIe H 8 ce :OM hIX , rrrau, B crpoeana p a CT e H H H:.
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I'xaoa t v,

?S np C I

1. nonb3y~cb pli1CyHKOM 156, 06bS'ICHli1Te AeiltcTBli1e HO>KHli1L1, KaK psi-rara.

2. 06b~CHli1Te. n04eMY HO>KHli1L1,bl Ans:! pesxa nncroeoro MeTanna li1 KYCa4Kli1

(CM. puc. 157 li1 158) Aa lOT Bblli1rpblW B cane . 3. npli1BeAli1Te np li1 Me p bl npli1Me

HeH li1 ~ pu-raroa B 6b1Ty, B TeXHli1Ke.

~ Ynp HeH e30

/

1. Y K a mHTe TOt.IKy OIIOpbI H IIJIe t.IH psrxaroa, aaofipaacemrsrx aa pn

cyax e 160.
2. Paccsrorpa -re pHCyHKH 160 , Z R fJ. Ilpa KaKOM p a CIIOJIOmeHliR rpy

a aa IT8JI K e MOMeHT ero CH JIbI TSlmeCT H 6 0 JIbllIe'l B K aROM c n y x a e r p y a

JIe~Ie H ecTH ? Iloxesry?

a )

.......__.
-,

6)

B) r)

PI 160

IJ)



r..a tJu IV.

P",c.16 1

3. IIOJIb3YRCb pMCyHKOM 161,
06'bRCHMTe, nOl.J:eMY npn rpetine

MbI IlOJIYl.J:aeM npoarpsnn B CMJIe 11

'.VIR tIero 3TO HY:>KHO.

4. Ha pacyaxe 162 lla06pam.eH

paapea npenoxpaaarensaoro KJIa

nana. Pacc-nrraare, KaK011 rpya aa
,D;O noaecrers aa psrsar, l.J:T06bI nap

xepea KJIatIaH He BbIXO,D;l1JI. )J;a BJIe

aae B KOTJIe B 12 paa fionsme HOP 

M aJIb HOr O armocrpepaoro ,D;aBJIe-

HRR. Ilzromam, KJIaITaHa S = 3 CM 2, sec xnanaaa 11 Bee psrxara H ~bI
sa'rs . Ilnes a can u aMep bTe no PllCYHKY . K Y,lI,a Hy:iKHO n epersecnrrs rpya, ec

Ji ll ziaanea a e napa B xorne YBeJllIl.J:RTCR? YMeHbIllRTCR ? O TB eT 060CHyiiT

I

P,e Y 2
/

B

PH 1~3

5. Ha pacynxe 163 Ra06pa:>KeH IIO,ll,'beM! l b I11 x paa , PaCCl.J:RTaH Te , K R

K011 r'pya MO:>KH O nO,ll,HRMaTb npa n OM OI..Qll sroro rcpaaa, eCJIM Macc a n p o

TRBOBeca 1000 xr. C,D;eJla 11Te pacxer, nonsayacs paBeHCT BOM MOMeHTOB

CRJI.

B.1l.OlC npe,D;CTaBJlReT c060R KOJIeCO C )KeJI0 6 0 M , y x pen.neaaoe B 0 6011

M e . IIo )KeJl0 6 y 6 J10 K a nporrycxaror sep B K y , TpOC lIJIR nerr s .

HeIIO~mKHbIM 6 J10 K OM H R3hI BlUOT TaKoR 6JIO K , OCb K OTOp Oro aarcperr 

JIeHa R npn rrozrserse rpyaon He nO,ll,HUM a eTCJI R He onycxaerca (pRC. 164).
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A ~-,---.,..... B

f ~'l I Pi'll IbS

/
HenO,LJ;BIDKHhIH: 6JIOK MomHO paCCMaTpRBaTb ~K paBHOnJIet.UIH: psi-

xar, y IWTOpOro nnexa CllJI paansr Pa,LJ;HYcy KOJIeca (pHC. 165): OA = OB = r.
T aKoM 6JIOK He ,LJ;aeT BhIRrphllUa B CRJIe (F1 "" F 2), HO n 0 3BOJIHeT MeHHT b

a a npaaneane ,LJ;eH:CT BH H CllJIhI.

IIO)J.BlliKHhIH: 6 JIOK - 3TO 6JIOK, OCh rcor oporo n OA H H M a eT CH H onyc

x a er c a BM CCTe C r p y aosr p uc. 166). Ha pacymce 167 noxaaaa COOTBCTCT

ayronra n esry psrsar: 0 - TOtIK a onop sr psrs ara, OA - llJIeT.IO CUJIhI P H

OB - IIJIeT.IO ClUlhI F. T a K KaK IIJIe tI O OB B 2 p a aa 6 0JIb lUe n JIe T.Ia OA, TO

CHJIa F B 2 pasa M eH h lIIe CHJIhI P:

P
F= 2'

T a K H M o ti p aaosr , n O)J.BH m HblH: 6JIOK naer asnrr-psmr B CUJIe B 2 paaa.

o
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8TO MOmHO p;OKa:.3aTh H nOJIh3Y.ffCh nOH.ffTHeM

MOMeHTa canst, IIpH paaaoaecaa 6JIOKa MOMeHThI

CHJI F H P paaasr zrpyr ztpyry. Ho fIJIe"IO CHJIbI F
pasao p;UaMeTpy 6JIOKa OB, IIJI e40 HJIhI P - era

PM Uy Cy OA. Ilpn p asea cr ae MOMeHTOB HJIhI

RMeIOT nepasrrsre nnexa. 3Ha"IRT, MeHhllie Ta err 

JIa, n n exo KOTOPOH fiorrsure. IloCKOJIhKY nne-ro

CIUIhI F B 2 paaa 60JIhme nne-ra CHJIhI P, TO caraa

CHJIa F B 2 paaa MeHhllie CHJIhI P.
06hrtIHO aa nparcrmce npUMeHIDOT KOM6HHa

lI,HIO HenOp;BH:>KHOrO 6JIOKa C nop;BumHhIM (puc.

168). HenOp;BU:>KHhIH 6JIOK npasreaaerca TOJIhKO

p;JI.ff y p;o6cTBa . OH He ztaer nsrarpsnna B CHJIe, HO

H3MeH.ffeT nanpaanenae .n;eHCTBR.ff CHJIhI, aanpa

Mep n03BOJI.ffeT nO,IJ;HHMaTh rpya, CTO.ff aa 3eMJIe.

? S onpOCbl

P~1C 16

1. KaKoVi 6noK uaauea-or HenoABv1>KHbIM, a KaKoVi nOABVI)I(HbIM? 2. )J,.n5'l Ka
KOVi uenu npVlMeH51IOT HenOABVI)I(HblVi 6noK? 3. KaKOVi BblVlrpblW B cune na er
nOABVI)I(HblVi 6noK? 4. MO)l(HO nVl paccvarpaaars HenOABVI)I(HblVi VI nOABVI)I(HblVi

6noKVI KaK pbl4arVl? Ha-reprare cxeMbl TaKLtlX pu-raros. 5. Ha30BVlTe npVlMepbl

npVlMeHeHVl5'l onoxa.

. Pa e CT 0 P
npu c nOJ1 30BaH..... n po I

"3 0 11 0 oe npa no»

PaCCMOTpeHHhIe HaMH npocrsre MexaHH3-
\ .

MhI npHMeH.HIOT npa COBepmeHUH pa60ThI B

Tex CJIY"!a.ffX, Korp;a Hap;O p;eHcTBHeM O.n;HOH

CHJIhI ypanaonecar» npyryrc CUJIy.

ECTecTBeHHo, B03HUKaeT sonpoc: ztaaaa

asrarpsnn B CUJIe HJIU B rryra, He ,D,aIOT JIU

npocrsre MexaHU3MhI BhIHrphIllia U B pafiore?

OTBeT aa rrOCTaBJIeHHhIH sonpoc MomHO nOJIy
"IUTh H3 onsrra,

YpaBHOBeCHB aa psr-rare zrae KaKHe-HH6Y,D,h
paaasre ITO MO,D,ymo CHJIbI F 1 H F2 (pHC. 169),

7
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I'xaea IV.

rrpasona r psruar B )J;B11meH11e. IIp11 STOM OKa3bIBaeTCJI, qTO aa O)J;HO 11 TO

me BpeM JI TOqKa rrp11JIOmeH11JI MeHbrneM C11JIbI F2 npoxonar 6 0 JIb rnU M IIyTb

82 , a TO~IKa n pa omeHIUI 60JIbrneM C11JIbI F1 - MeHbill11M rryrs 81' I13Mep 11B

3TH rryra Ii MO )J;y JIll C11JI , HaX O)J;JIT, qTO nymu, npotui enn.u e m011l<a.M.U
npu.n oiscenust CU./t na peocaee, otip a m u o nponopuuotca.nonec CUJla JJt :

8 1 F2
=

82 r,:

TaKliM 0 6 p830M , ~eHCTBYR aa ~JIHBDOe nnexo PlJlI r a, MbI nsmr p sr 
naesr B CH JIe, DO npn a T OM 80 CT OJIbKO jKe pa a npourpsraa em 8 rryrn,

IIp0113B zteuae CH .rrbI F H8 n yTb 8 e CT b paoora. Haurn OIIbI Tbl noxaasr
8 8JOT , qTO p a 6 0 T bI , cone pnraesrste CUJIaMH, 0 p U-!IO>Ke H H bI M H K p srxary,
pasasr zrpyr ztpyry:

Fis i = F28 2 ' T . e .A I =A2 .

Hrax, npa H Cn OJlb30naHHil p b l'la r a as m r psnna D pafiore He nOJIy

aror.
IIOJIb3Y H Cb p b l lJ a r OM , MbI MomeM BbmrpaTb 11JIli B cune, U JIn: B pac

CTOJIHH H . E CJIU Mbl cuny rrpUJImfl':U M II': MJfUH OM Y n JICl.J , TO nraa r-paesr B

C11JIe, H O no CTOJIbKO me paa rrpo arp a e ra B p a c TOJIH1111. ,IJ,ei lcT By JI me ca

JIOH H U x o p o rxo e lIJIe lJO p srx ara , MbI asra rpaesr B p a CCT OJIH I1 I1 , H O BO

CTOJI b KO me p a a n p o a r pae ra B CUJIe .

C YIU.eCTB y eT JIere H,ZJ;a , l.JTO Apxrea en, BOCXI~eHHbIH OTKpbIT11eM rr p aan 

JIB p sorara, BOCKJI 11K H y JI : ... ,IJ,aiiT M He TOllK Y OHOpbI, 11H nO,D;IUIMY 3eMJIlO!»

KOHelJHO, A p X H M e)J; He Mor 6 bI CDpaBHTb fl C T al<OH aanasen , e CJI116b1

naxce eMy II .D;aJIH TOqKY OOOp bI (IW T Op 8JI )J;OJIm H a 6 b lJIa 6bl H a X O)J;U T b Cfl

BHe 3 eM JI II) II p srx ar Hy)l{HOt'J )J;JlIIHbl.

,IJ,JIJI IIO.D;'beMa 3eMJIII n cero aa 1 CM .D;JIUHHOe DJIeqO psrsara .D;OJImHO

6bIJIO 6b1 onncare rryr y or-powaofi )J;JII'IHbI. ,IJ,JIH neperaentemrn .D;JIUHHOrO

M
xoaua psr-rar-a DO 3TOMY IIYTU , aanpasrep 0 CKOp OCT b IO 1 - , norpetiosac
mlCb 6 bl M11JIJIHOHbl JIeT .

He Baem. euuepuuu a B ptuiom e U n enoiie uscnoii: 6Jl01C, n lJeM

JIerKO y6e.D;IITbCfl H8 ODbITe (CM . puc . 165). IIYTH , npoxonnsrsre TOlJKaMli

npUJIOmeHIIH CUJI F1 11 F2 , 0.D;HH8KOBbI , O)J;HHaKOBbl 11 CUJIhl , a 3HalJHT ,

O.D;IIHaKOBbI If pa60Tb!.

o xca o Ii3M epIIT b Ii cpaBHUTb M m.D;Y c060ii pa60TbI , coaepnraerasre C

rrOMOl1\bIO IIO.D;B11m B Or O 6 JIOK8 . t.lT0 6 h l rrp a nosrouia IIO.D;BU m H Or o 6JIOK8
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17 0p

1. Kaxoe COOTHOWeHlI1e cvuiecrsver Me >l<,D,y CII1

naMlI1, AeiilcTBy!oUl,II1MII1 Ha pu-rar; 111 nne'-laMII1 3T\I1X cun
(CM. puc. 154)? 2. Kaxoe COOTHOWeHlI1e cvuiecr aver
Me>l<,D,y nyTSlMII1, npoiilAeHHblMII1 TO'-lKa MII1 n pWlO>KeHII1Sl

can Ha pbl'-lare, 111 ~T\I1MII1 ClI1naM\I1? 3. B '-Ie M npo a rpu 

Ba lOT, noneayscs pbl'-laroM, AaIOUl, lI1M Bblll1rp blW B CII1-

ne? 4. Bo CKon bKO paa npoarpuaaor B nyrn, II1Cnpnb3ySl AJlSl nOAHSlTII1Sl rpvaos nOA

BlI1>KHbl iil 6 n o K? 5. B '-Ie M COCTOIl1T «30nOTo e npaauno» MeXaHlI1KII1?

? SonpOCbl

nO~HHTb rpya aa BhlCOTY h, aeotixoznneo KOHen,

BepeBKH, K KOTOpOMy upHKpeUJIeH ~HHaMO

M e T p , KaK UOK83bIBaeT OU bIT (pHC. 170), rrepe 

MeCTHTb na BhlCOTY 2h.
TaKHM o6pa30M, nouupcas: 6blUZPblZU 6

CUJle 6 2 pasa, npouepueaiom. 6 2 pasa 6

nymu, CJIe~OBaTeJIbHO, 1I n006UJlCHblU tinotc
He daem: eotuepuuua 6 pa6ome.

MHoroBeKOBaH nparcrmca nOKa3aJIa, ~TO HU

OOUH U3 MexaHU:MW6 He iiaem: emuepnuua 6

patiom e. llpHMeHSlIOT .iKe paana-nrsre MeX aH1l3 

M:bI AJIH TOro, ~T06bI B 3aBlICIIMOCTli OT YCJIOBI1H

p a6 0 Thl asnrrpa'rs B ClIJIe I IJIli B nyra .

Yme ~peBHnM ~eHhlM 6 bIJIO 1I3BeCTHO rrpa

BlIJIO, rr puMeH lIM o e KO ncex M exaH1I3MaM :

6 0 ClCOJL b lCO pas eucu epeie aes t 6 c u.ne, 60

Cm OJl blC O pas npouepuieaest 6 paccm o n 

HUU. TO npaBHJIO Ha3BaJIli ( so.nom ecst npa 

(1U Jl O';'P> M e X 8HlIKl1.

I Ynp
1. C IIOMO~blO UO~BM.iKHOrO 6 JIOKa rpy a nO~HHJIli aa BblCOTY

1,5 M. Ha xaicyro ~JIliHY npa 3TOM 6bIJI B hlT H Hy T cB060~HhlH xonen

sepeaxn ?
2. P86o~l1H C UOMO~blO nO~BI1mHOl'O 6JIOKa nO~HHJI rpya aa BhlCOT y

7 M , UpMJIarM K cB06o~HOMY K OH n,y aepesx a ClIJIY 160 H . K a K Y IO pafio 'ry

OH coseprrran? (Be 6JIOK 8 1I CMJIy T p e H lIH He ~UITbIBaTb . )

3. KaK nplIMeHlITb 6JIOK ~JIH asrarpsrma B pacCTOHHlIl1?
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4. K8K MOjKHO COe,lF1HRTh npyr C npyror« nenozraaxcnsre R IlO,n;BRjK
asre 6JIOKR, l.{T06hI IlOJIYl.{RTh BhIl1rphIIll B CRJIe B 4 paaa? B 6 paa?

5. Penrare aaztax y 2, Y'Il1ThIBa.H Bee 6JIOKa, paBHhIH: 20 H.

I H e 1

)J;OKRiKRTe, l.{TO 3aKOH paBeHCTBa pa60T «<30 or oe rrpaBRJIO') MeX8HR
KM) rrpMMeHMM K rR,n;paBJIMl.{eCKOM MaWMHe. Tpenne Me.~,n;y rrOpllIH.HMM R
CTeHKaMR COCy,n;OB He ytlMThIBaMTe.

YKa3aH.Ue. I1crroJIh3YMTe ,n;JI.H ,n;OKa38TeJIhCTBa pMCyHOK 132. Korna
MaJIhIM nopnreas non ,n;eMcTBMeM CRJIhI F 1 onycxaerca BHR3 aa paCCTO.H

HMe hI> OH BhITeCH.HeT nexoropsrk 06'beM jKR,n;KOCTM. H8 CTOJIhKO ace YBe

JIMl.{MBaeTC.H 06'heM jKR,n;KOCTR IIO,n; 60JIbllIRM nopumera, KOTOphIM npa
3TOM nozraaraaerca na BbICOTY h 2 .

K0 3(J)<J)........ H lle ::lH lo r o nO I~. I' ·I"'OI.. a IVllc .AaH....:3I M a

PaCCM8TpMBa.H YCTpOllCTBO R ,n;eMcTBMe psraara, MhI He Yl.IMThIB8JI11
TpeH Me, 8 T8KjKe sec psraara. B 3TMX M,n;eaJIhHhIX YCJIOBIUI X p afior a , co
nepur eanaa rrpUJI O.iKeHHOH CIIJIOR (3TY pafio-ry M1,I 6Y,L\eM H83hIB8Th no.n
I-WU) , paa a a nOJLe3H.OU p afiore rro IIo,n;'beMy rpyaoa llJlH n p eonozre n mo rc a
KorO-JIR60 conpo-raanerraa.

Ha nparcrsnce coaepnreunan C nOMOUJ;blO MexaHH3Ma nomraa patio
Ta s cer zta HeCKOJIbKO 60JIbWe nOJIe3HOH pa60TbI.

qacTh pa60ThI coaeputaerca nporaa CRJIhI TpeHHH B Mex aH1I3Me n no
neperaem eaaro ero OT,n;eJIhHhI X l.{aCTeH: . TaK, rrpH MeH.H.H no,n;BU.iKHhIH
6JIOIC, n pn x onn r ca ,n;orrOJIHHTeJIbHO cOBep1lI8TL p a50T Y n o norrs esiy casro
r o 5JIOKa, BepeBKH H no n peon on ex a ro CRJIhI TpeHH.H B OCH 6JIOKa.

K aKou 61,1 MexaUR3M MhI HII B3.HJIll, rrOJIe3Ha.H p atiora, cosepmea a aa
C ero nOMo~bIO , scer zta COC'raBJIfl eT JIUUIh x acr i, n OJIHOR pa60T1,!' Cneno
BaTeJIhHO, 060 3Hal.{HB n o e3HYlO paoory 6yKBOi i Au' 8 rrOJIHYIo (aar p axerr 

nyro) - 6y KBOH: A 3 , MOjKHO 3anllcaTh:

AD
A n < A 3 , HJIM A < l.

:I

OTHoweHHe J10JIe3HOH p a60TbI K nOJIHOH p ati or e naasmaer cn )W3 ep
epH~HeHTOM nOJIe3HOrO .u;eHCTBHn MexaHH3Ma.
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COKparu;eRHO KOSepepHIJ;HeHT IIOJle3HOrO ,ll;efrCTBHSI 0603HaqaeTCSI
KII,U.

A
KnA = _II.

A:I

KII,U 06blt.IHO nsrpaacaror B IIpOIJ,eHTax H 0603HUt.Ia1OT rpenecx oii 6y K
BOll ,., (t.IHTaeTCSI «3Ta ~ ) :

An
" = A· 100 % .

:I

Ilpu.mep, Ha KOpOTKOM IIJle'Ie psmara noztaenren rpya MaccoH 100 H:r.
,UJISI ero nozrseraa K ,ll;JIHHHOMy IIJIet.Iy IIpHJIOmHJIH CUJIY 250 H. I'pya non
HSlJIH na BbICOTY hI = 0,08 M, IIpH 3TOM TOt.IKa rrpHJIOmeHHSI ,ll;BHmyru;eH

CHJIbI onycrazracr, na BbICOTY h2 = 0,4 M. HaRTH KII,IJ; psraara.

Banmrreer yCJIOBHe aaztaxa H pemner ee.

Pemeane:

A n
,., = A '100%.

:I

,UaHO:

m. = 100 rcr
H

g =98 -, Kr

F = 250 H
hI = 0,08 M
h2 = 0,04 M

,., -?

IIOJIHaSI (aarpaneunaa) pa60TaA3 = Fh2 •

IIoJIe3HaSi patiora An = PhI'

P=gm.
H

P = 9,8 - . 100 x r "" 1000 H.
Kr

An = 1000 H· 0,08 M = 80 Am.

A 3 = 250 H· 0 ,4 M = 100 ,Um.

_ 80 )J;jK . 100"/ - 800/
T] - 100,z:t;jK / 0 - / 0 .

OTBeT: If= 80%.

Ho «30JIOTOe npaBHJIO» MexaHHKH BbIIIOJIHSleTCR H B STOM CJIyQae.
l.JacTh rrOJIe3HOfr'Pa6oThI - 20%1 ee - p acx ozryerca aa n peono.nea ae Tpe

.............
HHR B OCH psmara H conpOTHBJIeHllR soanyxa, a raxace na ,lJ;BlljKeHHe ca-
Moro psmara.

KII,U JII06oro MexaH1l3Ma acerzra MeHbIl1e 100%. Koacrpynpya Mex a
HH3MhI, CTpeMRTCR YBeJIHQHTb HX KII,U. ,D;JISI aroro YMeHbUIalOT TpeHHe B
OCRX MexaHH3MOB H nx sec,
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I'xasa fl'. P

? SonpOCbl

1. KaKylO pati orv Ha3blsalOT noneau oa , KaKYIO - nonuoa? 2. n OyeMY npa
npV1MeHeHV1V1 MexaHV13MOB,ll,fls:l nozrs eraa rpyaos V1 npeon oneuus n pyrux co npo
TV1SfleHli1~ noneaaas paoora He pasua nonuoa ? 3. YTOraxoe KOa¢ ¢ "1 LJ."1eHT no
neauoro ,lJ,e ~CTBli1s:l MeXaHli13Ma? 4. MO)l(eTflli1 Kn ,ll,6blTb 60fl bwe e,lJ,V1Hli1LJ.bl? QT
BeT oGocHyViTe. 5. KaK MO>KHOysefl li1 Yli1Tb Kn,ll,?

z. 3 H pnnl

"'l TOObI H8 aasonax If <l>aopu K8x MOrJIU patiorar t, CT8HKU U M811IInIbI,
ax n prrsonar B nanxcenae 3JIeKTpO,ll;BRr aTeJIR, xoropsre pacx ozry ror npa
3TOM anercr paxecxyio aa epr'mo .

ABTOMOOHJIU H CaMOJIeThI, TenJIOB03bI 11 r en n ox ozrst paOO'l'8IOT, pac
XO)];yR aneprmo croparoutero TOnJII1Ba, ru,n;poTypoaHbI - aaeprmc n a
)];alO~ei1: C BbICO'l'bl BO)];bI. ,Ua n ca sm MbI , tITOOhI iK HTh If pa tiorars , B0300
HOBJIReM aanac caoeii aaepran npa n OMOm;U nama .

JIOBO «aneprua e y ncrp OJIReTCH aepeznco II B ObITY. T aK, aanpioaep ,
JIro,n;eH: , x or opsie Moryrr OhIC'l'PO BbIllOJIHH'fb OOJIhUIYIO patiory , Ha3bIBaIO
3Hep r w ·lH bIMH, ODJI 8)J;aIO~11M ll OOJIbllIOit aaeprneil. "'lTO iKe TaKOe aaep 
rUR'? "'l TODhl O'fBeTI1Th HB aTOT sonpoc, paCCMOTpUM npuxepsr .

CiKaTaR n py acn aa (pu c. 171) , paCnpRMJIRHCh. :-'f·)Jtw 'r 1' (1 ep unrn, pa 
DOTY, a anpn raep n onarrrs HB BbICOTY rpy a (puc. 172) 11JII1 3aCTaBIfTb )];B1I
r ar sca T JIeiKKy.

P I~ . 171
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I'xana I F.

PI1 C . 173

IlO,n;H R T h I H HM a e M JIe H aenozraaacasrit r p y a He coneptnaer p a tio rr« ,

H O eCJIU 3TOT r pya ynaner, T O OH COBeplIlHT pafiory (n arrp a reep, MomeT aa
6 U T b B 3eMJIlO csaro ) .

Cnoco6HOCTh l 0 COBeplIlHTb pafiory 06JIa,n;aeT II BCRKoe ,n;Bnmy~eecH

TeJIO . TaK , CK a T lIBIlIU H CR C H8KJIOH HOH rrJIOCK OCT H CTaJIbHOH mapax A
( p u c . 1 3), yn apaatnacs 0 ,n;e p e BRH H bl ii 6 P Y COK E , nepenaaraer ero aa
aexoropoe paCCTORHue . Flpu 3TOM coaepmaerca patior a .

ECJIIl TeJIO liJIH HeCKOJIbKO B3aIIMo,n;eiicTBYlO~lIX Mem,n;y co6oii TeJI

(cucr eraa TeJI ) MoryT COBepWI1Tb pafio'ry , TO rOBopRT , vrrc OHH 06JIa,u.alOT

anepr neii .
3 uep n UI - Q>H3HtIeCKaR BeJIlf"llllUa , nOKa3bIBaIO~aR , xaxyro pa60TY

MomeT coaepunrn, T e JIO ( U JI H f1e CK OJIh K O TeJI ) . 3 Hepruro asrpaacaio-r B CH
B Tex me e,n;HflHlJ,8.X , tITO H pafio'ry, T . • B OJfCOYJtJlx .

q M 60Jl bWY'O patiomi) stoncem coeep uiumu m e.no, m est 60Jl b 

iueii »nepeueii OUO otinaoa em ,
llpu coaeprneuua p a 6 0Tb l 3HeprUR TeJI 1I3MeHReT R . Coeeptuennasc

patiom a paena u sscenenu to s nepe u u,

1. Ha KaKHX npHMepax MO)KHO no xasar s . YTO pacora ~ 3He p rlilSl - <p~alilYe

CKlile BeIllilY liIHbl . casaaaaue np vr C APyroM? 2 . B KaKOM cnv-iae MO)KHO CKa
aars , 'IT -r eno 06J1aAaeT 3He prlilev,? 3 . Haaoswr e eAlIlH~ u,b1, B KOTOpblX Bblpa
)KalOT pa60TY iii 3 Heprlil lO.

. " . nO HU, H3R 3H R r,n..~

Flor euuuaa s noii (OT JIaT . n OmeH ~ IJQ - B03MomHOCTb) sueprneii na 
asraaer cn aaeprua xoropaa onpenenne rcn R381fM H bl r nOJIO iReHlleM

aaa umone iicrnyronutx 're,n " JIll tl3CTeii onnoro It Toro me TeJIa.
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IToTe H IJ,l1aJIbHOH aue p r-a eii , aan p a x e p , 0 6 JIa,n;aeT TeJIO, nO,n;HSITOe OT

H OCHTeJIb H O n OBepXHOCTI1 3 e MJII1, norosry l.JTO 3 H eprl1SI TeJIa 3aBI1CI1T OT

B3al1MHOrO nOJIOJKeHI1SI ero 11 3 e MJIl1 11 I1X B3al1 M HOrO npI1T SIJKeHI1.H. E CJI I1

Cl.JI1TaTb nOTeHIJ,l1a JIbHYIO 3Heprl1IO TeJIa, JIeJKaII.J;ero aa 3 e M JI e , paBHOH

H yJIIO, TO nOTeHJJ;l1aJIbH fiSI aaepraa TeJIa, nonuaroro aa a exoropyro BbICO

T y , onp e ,n;eJII1T CSI pa6 0 T OR , KOTOpyIO coaepurar CI1JIa T.HJK CT I1 npa nane
HI1I1 TeJIa aa 3eMJIIO. 0 6 0 3 H a 4 11M nOTeHJJ;I1a.JIbHYIO 3He p r l11O TeJIa En- ITo

CK OJI b KY En = A , a pafiora, KaK MbI 3HaeM, panna npOI13Be,n;e H I1 IO CI1JIbI na
ny-n., TO

A=Fh,
rzte F - CI1JIa TSIJKeCTI1.

3Hal.JI1T, B 3TOM' CJIytta e 11 nOTeHJJ;lIa JIbHaSI 3He p rl1SI Ell panna:

En = Fh, I1JII1 En = gmh.,

r,n;e g - ycrcopeuae caotiozraoro na,n;eHI1SI, m - Macca TeJIa, h - BbICOTa,

aa KOTOpyIO no,n;HSITO TeJIO.

OrpOMHOH nOTeHIJ,l1aJIbHOH :meprl1eR 06JIa,n;aeT sozta B percax , yztep
JKI1BaeMa.H nJIOTI1HaMl1. Tlaztaa BHI13, nona coaepuraer patiory, npI1BO,n;SI B

,n;BI1JKeHl1e MOII.J;HbIe Typ6l1HbI 3JIeKTpOCTaHJJ;I1R.

IIOTeHJJ;l1aJIbHYIO 3Hep rl1IO MOJIOTa rconpa
(PI1C. 174) I1CnOJIb3YIOT B CTpOI1TeJIhCTBe ,n;JISI

COBepllieHI1SI pa60TbI no 3a611BaHI1IO csais ,
OTKphIBaSI naeps C npyJKI1HOH, conepnra

IOT pafiory no paCTHJKeHI1IO (I1JII1 CJKaTI1IO)

npYJKI1HbI. 3a Cl.JeT npnotipereuaoa 3Heprl111

npyJKI1Ha , COKp a II.J;a SICb (I1JII1 paCnpSIMJIH

SICh), cosepmaer pafiory, 3aKphIBa.H zrseps.
8Heprl1IO CJKaThIX 11 aaxpy-rerrasrx npy

JKI1H I1CnOJIh3YIOT, aanparaep, B PY4HbIX

xacax, pasnoofipaaasrx 3aBo,n;HhIX nrpyuncax
11 np.

11ome1l4UaJLblLOU snepeueii otina iia 
em 6CJUWe ynpyzoe oep op AfUp 06a ll1l0e
me.no. IIoTeHJJ;l1aJIhHYIO aaepr rno CJK a TOr O

raaa I1CnOJIb3YIOT B pafiore T e n JIOB bI X ,n;Bl1 r a 

TeJIeR, B oT6oRHhIX MOJIOTKaX, rcoropsre nm
pOKO IIpl1MeHSIIOT B ropaoii n p OM bI lliJI e H H OC

TI1, npa CTpOI1TeJIbCTBe nopor- , BbIeMKe TBep-

Pl ' ztoro rpym-a 11 T. ts,
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I'x aea lV , D

3HeprHlI, rcoropoa otinanaer TeJIO BCJIe,ll;CTBHe caoero ,IJ;BHjKeBHlI,
Ba3L1BaeTClI KHBeTlfqeCKOii (OT rpex. «uuesca - ,IJ;BHJKeHHe) 3HeprHeii.

------- --
KHHeTHl.J:eCKa.H anepr-aa TeJIa 0003Hal.J:aeTC.H 6YKBOH EK'

)J;BHJKyru;a.HC.H aozra, rrpI1BO.n;.H BO spameaae Typ6HHhI rI1.n;po:weKTpo

TaHD,U:lI , p acxozryer CBOIO KHBeTI1l.J:eCKYIO 3HeprI1IO 11 coaepmaer p afi o'ry.

K HHeTI1QeCKOH aaepra efi 06JIap;aeT 11 P;Bl1JKYIIJ;l1H:ClI soazryx - nerep.

0'1' xero 3aBHCl1T Kl1HeTHt·leCKM aaepraa? 0 6paTI1MCH K orrsrry (CM.

pI1C. 173). ECJIl1 CKaThIBaTb mapax A C pa3HhIX BblCOT, TO MOJKHO aasre

Tl1Th, QTO l.J:eM C 60JIhmei i BbICOThI CKaThIBaeTC.H mapnx, TeM 60JIhme ero

CKOpOCTh 11 TeM zransrne OB nepennarae'r OPYCOK, T. e. conepmaer 60JIhmyIO

pafiory. 3HUl.J:HT, KI1HeTHl.J:eCKa.H SIWprH.H TeJIa 3aBI1CI1T 0'1' 1'0 ctcopocmu,
3a Cl.J:eT CKOpOCTI1 60JIhIIlOH KI1HeTl1l.J:eCKOH SHep rUeH:: 06JI ap;aeT JIeT.H

maa rryJI.H .

Kl1HeTI1l.J:eCKa.H aneprna TeJIa 3aBl1Cl1T 11 0'1' ero scaccm, Erne p aa 06

paTHMC.H K orrsrry (CM. pHC. 173), HO 6yp;eM CKaThI BaTh C HaKJIOHllOii

nJI OCKOCTl1 p;pyl'OH:: nrapmc - 60JIhIlIeH:: MaCChI. BpyCOK B n epenaa a er ca

narrsrne , T. e. 6y.n;eT conepurerra 60JIhIIIa.H pafiora. 3Hal.I:H'1' , 11 Kl1BeTHl.J:e
Clam 3HeprUR n-ropor-o IIII1PI1IW OOJIbIIIe, '{eM rrepsoro.

qeM OOJIhWe Macca TeJIa H CKOpOCTh, C KOTOpoii OHO ,IJ;BHjKeTClI, TeM

60JIhW e ero KHBeTJI"l.J:eCKa H 3HeprUH.

,l];JI.H '1'01'0 l.J:To6hI onpenen ars Kl1HeTl1Q eCKYIO 3HeprI1IO TeJIa, IIpUMe

H.HIOT <POPMYJIy:

1'.0; m - Macca TeJIR, U - CKOpOCTh .n;BUJKeHl1.H 'I' JIa.

KI1HeTI1l.J:eCK YlO 3Hepl'I11O TeJI I1CTIOJIl;>3YlOT B TeXHUKe. Y p;epJKIIBae

MaH n JIOTI,m OH: nona o6JIaAaeT, KaK Ohl JIO y xce CKa3aHO, 60JI hIIlOii TIOTeH

D,UaJIhH OH:: aaepr n eii . I1PI1 n an HI1H C TIJIOTl1HhI BOAa ABHJKeTC.H II UMee'l'

TaKylO. .lKe OOJIhIIlYlO KHHeTHl.J:ecKylo anep r-aro. OHa rrpanoznrr B p;BHme

nne Typ 6u Hy, coe.n;I1HeHHYlO C reaeparopora anexrpau ecx o r o TOl<a . 3a

Cl.J:eT Kl1HeTHl.J:eCKOH:: anepr-an sozrsr asrpafiat-sraaer ca ::)JIeKT p lJlIeCKa.H

aneprna.
SHeprI1.H .n;BI1JKy ru;eHC.H BOP;bl HMeeT 60JIhIIIOe 3Hal.J:eHUe B napona osr

X03.HH::CTBe . STy saeprmo I1CTIOJIh3Y IOT C TIOMOru;bIO MOI:QHhI X r l1.n;p 03JIeKT

POCT8..HIJ;l1H:: .

SHepr.I1.H rra.n;alOIll,ei1 sozrsr .HBJI.HeTC.H 3IWJIOrI1QeCKI1 l.J:HCTbIM I1CTOl.l

HllKOM 3HeprI111 B OTJII1l.I:He OT auepr-aa TOTIJIl1Ba.
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Bce TeJIa B npapone OTHOCHTeJIbHO yCJIOBHOrO HyJIeBOrO 3Ha"leHH.H 06

.nanaior JIH60 rrOTeH~HaJIbHOH,JIH60 KHHeTH"IeCKOH aaepr-aeir, a anorna
TOH H ,l:(pyrOH BMeCTe. Harrpasrep, JIeT.HIIJ;HH CaMOJIeT 06JIa ,l:(aeT OTHOCH

TeJIbHO 3eM JIH H KHHeTH"Ie CJWH H DOTeHI.I.H aJIb H OH aa epr-a eti .
Msr 03HaKOMlIJIHCb C ,l:(ByM.H BH,l:(aM U MexaHHlClecKoH aaepraa. H a sre

BH,l:(bl aa epra a (3JIeKTpW-IeCKa.H, BHyTpeHH.H.H 11 np.) 6Y,l:(yT paccxorpeasr
B rrpyr-ax paazrerrax xypca epH3HKH.

? Bonp

1 . KaKYfO aueprvuo uaausaior nOTeHlJ,IIIMbHOVl? 2. nplIIBeAvlTe nplIIMepbl
Ten , 06naAafOUJ.LtlX nOTeHlJ,LtlaIlbHOVI 3Hepr LtleVi . 3. KaK noxaaars . YTOAeepopMIII
pOBaHHa~ np~I-1 Ha otiriaaaer nOTeHlJ,I-1M bHOVI 3HeprllleC1? 4. KaKy fO aaepr vno
Ha3blBafOT KI-1HeTl-1yeCKoVl ? OT KaKIllX BeIlIIIYIIIH OHa 3aBIIICIIIT? 5. B KaKOM cn yxae
KI-1Hen1yecKYfO aaeprvno Tena CYIIITafOT paBHo Vl HynfO? 6. Ha30BIIITe enyl.ia 1-1 ,

KorAa rena 06naAafOT KIIIHeTLtlyeCKOiil 3Heprllle iil. 7. rAe IIIcnonb3yfOT KI-1 HeTlIIye
CKyfO auepr vno TeKy w,eVl BOAb!?

32

1. K a K o u rr OT e H I.I.H a JIb H OI l aa epr-a eii OTHOCHT e JIbHO 3 eM JIU 0 6 JIB.JJ.a e T

T eJIO M a c c o H 1 0 0 Kr aa BblCOT e 1 0 M ?

2. B KaKH X M e CTa x pex a - y HCTOKOB HJIU B YCTbe - K 8 m,l:(brii K y 6 H 

"I e CKld i M eT p sozrsr 06JI8 ,l:(aeT 6 0JIb llIe U rrOTeH~naJIbHOH anepr n eji? O T Be T

060 CH lITe .

3. B KaKOH perce - ropaoa UJIH paBHHHHOM: - Kam AbI H K y 6 u"Iec K IIH

M eT p T e K YIIJ;eH BO,l:(b I 06JIfiA a eT 60JIbIIIeii KHHeTH"IeCKOH aa epra ea ? Ilos 
My?

4. Onpezienare, K fiK OH K IIH eTUqe CKOH a a e p r aeii 6 Y,l:(e T 0 6JIa,l:(aT b ny

JI.H, Bh IJIe T e BW a .H H3 p y m b .H. CKOp OCTb ee npa BhIJIeTe U 3 p y m b .H p a n aa

M
600 - , a M a c c a - 7,5 r.

c

. n a e " onaoro 1A
ec 3He pn u, AP ro

B npapon e, T e X H H K e II 6 blT y Mom H O "Ia eTO H 8 6 JI JOA a T b npespanteuae
ona o r o BII,l:(8 MeX fiHHqeCK OH 3Hep r H H B npyroa: n OT eHI.I.lI8JIhROH B K HHe 

T H Qe CKY JO H KHHeTH"I e CIWH B nOTeHI.I.UaJIhHYJO. Hanpasrep, npa Da,l:(eHHH
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r..aea I V. P

BO.n;bI C nJIOTHHbI ee rroreanxam.aaa aaepr-aa npeapa
IIJ;aeTCSl: B KHHeTHqecRylO. B RaqalOIIJ; MCSl: MaSl:THHRe
II pa ozra necx a 3TH BH.n;bI 3HeprHH n epex ona-r npyr B

.n;p y r a .
JIBJIeHHe npenpanteuaa onaoro BH.n;a MeXaIlHqe

CKoil aa epr-a n B .n;pyroil oven s .n;06HO Ha6m o.n;aTb na
npn tiope, H306pameRROM HR pacymc 175. H RKpyqH
saa a a OCb HHTb, nozraaraaro'r .n;UCK npafiopa. A n cK,
IIO.n;RSl:TbIil asepx, 06J1a.n;ReT a exor opoa nOTeRIJ;lI8JIb
HOH aaep r neji. E CJlu er o orrrycra-n., TO R, apam a
acs, aaxaer n ana'rs , flo Mepe naneuaa nor ea n a ans
uaa nepr nn .n;HCKa YMeHbmaeTCfl, H BMeCT C TeM
soapacr aer ero IW:HeTHqeCK 51 aaeprna . B ROHIJ;e rra
.n;eHUfl .n;UCK 06J1 .n;aeT T8KUM 3anaCOM xnnerrrse KOH
3HeprHII , qTO MomeT onsrn, nonaarsca nO'<{TU no
npeacaeii BbICOTbI. (Hacr s aaepran pacxOJOTeTCSl a a
pafio'ry npOTHB CHJIbI TpeUHSl , n 03TOMY .n;UCK He no
crarae-r n p BOHaqaJlhHOH BbICOThI .) ITO,ll;HHBIIIHCb
a s epx , nacre CHOBa nanaer , a aar esr caosa nozuraraa
eTCH. B 3TOM onsrre npn ,ll;BHmeHlfH AHCKa BHll3 ero
nor ea uaansnaa 3Hepr U.R npeapantaer ca a KHHeTH~Ie 

CKylO, a np a .n;BHmeHIIH naepx KHHeTUqeCKaR aaep
rUR npespamaerca B nOTeHlJ,UaJIhHylO.

Ifpeapanrea ne aa epran U3 onaoro aana a npyroii
IIpOllCXO.n;UT TUKme rrpn y ztape ,ll;BY. KaK UX-HH6y .n;h
y n pyrnx TeJl, a an p a srep peaau on or o MRqa 0 IIOJI UJIIi
CTaJIbHOrO IIIapHKa 0 CTaJlbHYIO nmrry . .

E CJIH no.n;HSlTb Ha.n; CTa bRoil n JIUTOll CT8JlbHOn
m ap a x (puc. 176) II 3aTeM BbInYCTUTb ero H3 pyre, TO
OH 6y.n;eT rrana-rs. ITo M pe nanean a nrapnxa ero n o
reunaansnaa aaepr-aa y6bIBaeT, a KUHeTHqeCK8H
pRCTeT, TaK KUK YBeJIUqHBaeTCSl CKOpOCTb .n;BU.iKeHHSl
urapmca, ITp n ynape nrapmca 0 I1J1HTy n pon aofiner
cacarne lWK nraparca, TaR Ii I1JIliTbI. KnrreTH~[eCRafl

aa ep r n a , KOTOpOH nrapnx 06JIa.n;RJI, npeapamrrca a
n OTeRlJ,HRJIbHYIO anepraro cacaroit n JIHTbI U cacaroro
mapnxa. 3aTeM 6J1 r on apa AeilcTaulO yrrpyrnx CHJI

nJIUTa 11 nraparc n p n xry r nOqTU nepsoaasansayto
¢OPM . lIIap HK OTCKO~IHT 0'1' I1JIliTbI , a HX rroremra -
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r.lU 8 U IV. P I r:

aJIhHaJI aaepr-aa BHOBh npeBpaTHTCJI B KHHeTWleCKYIO aneprmo mapmca:

urapnx OTCKOt.{HT naepx CO CKOpOCThIO, IIOqTH paBHOM: CKOpOCTH, KOTOpOM:

ofinanan B M OM eH T yztapa 0 IIJIHTY. IIpH nozrseree snepx CK Op OCTh mapa
xa , a CJIeAOBaTeJIhHO, H ero K HHeT H t.{e CK a JI 3HeprHJI YMe H h llia IOT CJI , no

TeHIJ;HllJIhHaJI 3He prHJI pacrer. OTCKOtIHB OT IIJIHThI, urapax IIOAHRMaeT

CJI IIOt.{T H ,Il;O TOM: :IKe BhICOTbI, C I<OT OP OM: aaxan rranarr., B BCpXHeM: TO~lKe

rrozrsema BCJI KHHeTut.{eCKaJI 3HeprUJI mapnxa BHOBb IIpeBpaTUTCJI B no

TeHl.(HaJIhHYIO •

HBJIeHHJI npnponsr 06bIl.J:HO cOnpOBO:IK));aIOTCH npeapamermesr 0));

aoro BH.n;a aaeprna B npyron.

8HeprUJI MO :IKe T p nepeztasa-rsca OT onnoro T e JI a K APyrOMY. TaK, Ha

IIpUMep, IIpH CTpeJIh6e U3 JIyKa IIOTeHIJ;HaJI.bHaJI 3HeprHJI HaTJIHYTOll re

THBhI nepexoznrr B KMHeTMt.{eCKYIO aaeprsno JIeT:fIw;ell CTpeJIhI.

? S onpocbI

1. KaK Ha onsrre MO)f(HO noxasars npeapauieune om-oro BVlAa MexaHVl4e
CKoiil 3HeprVlVl B APyroill? 2. KaKVle npespauieuaa 3HeprVlVl npOVlCXOA~T npu na
AeHVlVl BOAbl C nnorvuu? 3. KaKVle npeapauienna 3HeprVlVl npOVlCXOA~T npu
vnape cransuoro urapnxa 0 CTanbHYIO nnurv?

~ Ynp8JfC:HeHHe3

1. YKa:IKHTe npeapamemre O));HOrO BHAa anepr-an B APyrOM: B CJIeAY

IOW;HX CJIyqaJIx: a) IIpH IIaAeHHH BOAhI aononana: 6) IIpM fipocanna MJItIa

BepTMKaJIbHO nae p x; B) IIpM 3aKpy'-IMBaHHH npY:IKHHhI aapyxasix qaCOB;

r) aa rrparaepe ABepHOM: IIPY:IKUHhI.

2. Maccsr na.n,aIOW;HX TeJI o,n;UHaKOBhI. O,n;HHaKOBhI JIH 3Hat.{eHHJI IIO

TeHIJ;HaJIhHOM: 3HeprHH TeJI na O,n;HOM: M TOM: :IKe BblCOTe 1'1 0AMHaKOBhI JIM

3Ha~IeHMJI KMHeTut.{eCKOM: 3HeprHH aa 3TOM: nsicore?

3. IIpHBeAHTe rrpnsrepsr TeJI, 06JIa.n,aIOW;Hx O,ll;HOBpeMeHHO KHHeTHt.{e

CKOM: 1'1 nOTeHIJ;HaJIhHOM: aaepr-aeit.



llA60P'ATIOPIHbIIE .- ....~~~T I

r n aoo,pSTC'JDH

Onpeneneune u,eHbl AeneHl-1~

l-13Mepl-1TenbHOro nputiopa

~e~b pa60TbI -- orrpe~e~HTb ~eHY ~efleHHR H3MepHTeflbHOrO ~H

mrazrpa ( M eH3YPKH), HaTIHTbCR no.nsaoaarr.ca HM H onpenenrrrs C ro

rrOMO~hIO 06'heM JKH~KOCTH.

Flpntiopsr H MaTeplla~bI: H 3 M e p U T e JIbHhIH ~HJIHH~P ( M e H 3 YPK a ) .

CTaKa H C BO~OH , aefiorrsnraa xo.nfia H zrpyr-ae COCY~hI .

YKa3aHHH K patiore

1. PaCCM OTpHTe H 3 e p n T e JIb H h I H ~HJIlm~p , 06paTH Te B HMMaH U e na
ero ~eJIeHMR . OTBeTbTe na CJIe~Y IO~He sorrpocsr:

1) K a K oH 06'heM JKH:.r~KOCTlI BMer:n;aeT R3MepHTe~bHhIH ~MJIUH~P, ec
JIll JKH~KOCTh H~lITa:

a) ~o s epxaero urrpnxa; 6 ) no neps oro CHl13Y rrrr pn x a , 0 6 0 3HaqeHHO

r o ~MIPPoii, OTJIWIHOH OT H Y JIR ?

2) Kalw H 0 6 'he M mH,lJ;K OCTlI n oreem aer ca: a) M m~y 2-M M 3 -M IDT p n 

xaran, 0 6 0 3HaQeHHhI M M l.I,MlPpaMH; 6) M em,lJ;Y COCe,lJ;H H M H ( c a MhIMH 6 m13

KHMH) -ri:.ITpMxaMu MeH3YPKlI?

2. KaK Ha3hIBaeTCR rrOCJIe~HRR BhIQHCJIeHHaR Ba MH ne.mourna? KaK

onpene.naror l.I,eHY ~eJIeHHR nneansr u3MepMTeflbHoro npntiopa?
3anoMHHTe: npexcne -qeM rrpOBO~HTh H 3M e p e H H R IP H 31P l e c K oH s en n 

qHHhI C nOMO~hIO M3MepHTeJIbHOrO npafiopa, orrpeztemrre ~eHY ~eJIeHMR

ero mxansr.
3. Paccraorprcre PMCYHOK 7 TIe 6HMKa M onpeztemrre l.I,eHY ,n;e JIe H H R

H306paJKeHHOH aa HeM MeH3ypKI1.
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4. Haneiire B H3MepHTeJIbHbIH U.HJIHH,n;p BO,n;bI,

onpenerrare H 3anHIlIHTe, qeMy pasea 06'1>eM aa-

J JIHTOHBO,n;W •

.-8(----- IT p n M e l.I a H H e. Otiparn-re BHHMaHHe aa

npaBHJIbHOe nOJIOmeHHe rJI83a npa OTCl.IeTe 06'1>

eM8 mH,n;KOCTH. Bona y CTeHOK cocyzra neranoro

npanonaasraerca, B cpezraea me qaCTH C c y zta IIO

BepXHOCTb mH,n;KOCTlI nOl.ITH nJIOCKaH. rJIa3 CJIe

zryer aanpaaa-n, na zteneaae, COBIIa,n;B.lOm;ee C IIJIO

CKOH l.IaCTbIO IIOBepXHOCTH (pac. 177).
5. H aJIeHTe IIOJIHbI H CT8KaH BO,n;bI , IIOTOM oc

ropoxcao IIep eJIeHTe aony B H 3Mep H TeJIb HbIH

rt U.UJI lIH,n;p . Onpenena-re II 38JIn m H Te C Y"leTOM

n orpenraocru , lIeMy pase n 06'be H 8JIUTOii BO,n;bI.

BMeCTJ1MOCTb CTaKaHa 6 y ,n;eT TaKoi i me.

6. T a K IIM me 0 6 p a 30M OIIpe,n;eJIH T e BM eCTllMOCTb KOJI6 bI , an r e-ra srx
CKJI H HOK H ztp yr-ax COCy ,n;OB , K OTOpbIe H fiXO,n;SlTCR aa namex CTOJIe.

7. Pe3YJIbTaTbI H 3M epeHllH 3aIIU lIIllTe B Ta6 JIlH.I,y 6.

T'arinuua 6

0 6"beM Bssec-msrocr s
on srr a H 8 3 0 8R ll e COCYA II J J

m HAKoeT H VJK ' e M COCYJlfl VC' CM

l-

I CTUKan
2 Kon6a
8 Ilyastpex

peropn R pa ora N9 2

1113MepeHlJ1e paavepos ManblXTen

:QeJIb pa60TbI - HaYl.IIITbCH BbIIIOJIHR Tb 113MepeHllR CIIo c 0 60M pa

,n;OB.

ITPUOOPbI U MaTepUaJIbI: JIHHeHKa, ,n;P06b (HJIH r o p ox), H r OJIK a.

YKa 3 a U IIH K p a tio r e

1. ITOJIOmHTe BIIJIOTHyIO K JIllHeHK e HeCKOJIbKO (20- 25 nrryic) zrpo

6UROK ( UJIll roponnra) B PH,n;. 113MepbTe ,n;JIllHY p a zta U BbIqMCJIH Te ,n;ua

MeTp O,n;H OH ,n;p06U H K H .
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2 . On peztezrn r e TUK IfM xce crro
C0 60M paasre p xpyna axn rnneaa

(mU! aepasmrxa M a Ka) . "llT o 6bI

y,D,06Hee 6blJIO yl,JIa,D,blBUTb U

nepeCt.lliTblBaTb xpynn a xa, B OC

nOJI b3YHTecb U r OJI K o H .

Cnoco6, KOTOp hIM Bbl orrpe

,D,eJIH.'IH paasrep Ten8 , Ha 3 hIB8 1OT

cnocotiosi pR.006 .
3. O npe,D,eJIHTe noco6oM pa

,D,OB ,D,lH1MeTp MOJIeKynbl no epOTO

rpaclmn (puc. 178 , YBenHt.feHHe

paa a o 70 000) .
.D:8HHble scex onsrros Ii no.ny

xeumae peaym-ra'rsr 3 8-U e CU T e B

Ta6.rmn y 7 .
PI-1C . 178

T'a tin u u u 7

Iucno
.nJllIII pn na I .

• on b lT8 qaCTHl~ P U3M e p OABOii 'l1\C1'U U,ul d , MM
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1J1 60pSTopHa pa OTa 3

1t13MepeH~e MaCCbl rena Ha PbILJa>t<HbIX secax

UeJIL pa60Tbt - H 8 yt.IHThCR rr OJlh30B8 TbCR pblt.ra:mRbIM lI B eCaMU n
HX nosioun. io on penenavs . l acey TeJI .

TIpHOOpbl H MaT pnama: Be e LI C p 8 3HOBe C8 MH, HeCKonhKO HeGOJIb

m ux Ten paau oii M C'L I ,
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YKaaaHHH K patiore

1. Ilpunepacaaarrcs rrpUBHJI B3BeIllHBaHHH, H3MepbTe xaccy HeCKOJIb

KHX TBep)l;bIX TeJI C ToqnOCTbEO AO 0,1 r.

2. Pe3YJIbT8TbI H3MepeHHM: aarmnra're B Ta6JIHIJ;y 8.

T'arinuua 8

Macca TeJlH m, [']I.j~ OTIbIT81---1-----]

II pHJIomeHH e

Flpaauna B3n e WHBaHHR

17

1130 e :>Ka HHe rropxa aecos aaaerua aaeraoe T e JIO 11 rHp11 U y :>KH O

H8 sramxa OCTOpO:>KH O, H e p OHRH HX A 8 j K e C He6oJIbWOM:

1. Ilepen B 3 Be IlllIB aH U e M Heo6x OA I1M O y6e A H T b c R, q T O Be CbI

y p anone urea sr. IIpl1 H e OOX OAI1MO T U A JIR YC T8HOBJIe H IUI pasnoaecn a H 8

6 0 JIe e rrerxy ro 4 8 w K y a yacno H OJIOmU T b n OJIOCK l1 6 yM8 r n , xapr oaa
11 T. n.

2. Basenranaesroe TeJIO I<JIMyT H 8 rrenyro 4aIllKY Be COB, a rHpu - m
npasyro.

3. Bo
onYCK8Tb

BbICOT b I.

4. HeJIb3 H aaaeunmar t, T e JI8 60JIee TSI:>Ke JI b I , ~I M Y K 8 a 8 H u 8 R U8 se
C3 X n p e A eJIb H 3R H8rpY 3 K a.

5. Ha 4 8 IllKII aecon HeJIb3SI I<JI8CTb MOKp b le , r pa aaure , ropaune TeJIa,

nacsma-n, 6 e 3 U Cn OJI b 30 B8H U H nOAKJIa KI1 nop OW K H , HaJIHB8Tb mUA 

KOCT H .

6. M e JI K lIe r u pn Hy:>KHO 6paTb TO JlbKO ilU H l.I,eT OM (pIIC. 179) .
Tlonoacna a aaeruuaaerace T e JIO ua rreayio uatn x y , na np aayro KJIMyT

r n pto, HMeIO~YIO Maccy . n Muoro 60JIb

ury ro , ~l eM M8CCl1 naaeuraaaesroro TeJIfl

(rrontinpaio'r H 8 r JI8 3 C nOCJIeAYIOll~e ii rr p o

aepxori). I1P II H e 06JIIO,neHHH or oro npa
BlIJI8 H peztxo cnynaer H, 4 T O MeJIKH.
r n p b H e x a 8T8 CT II n p n X O.D.H T CSI H3BeWII 

aaane H a4HHDTb CHtllIllJI8 .
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fbi

E CJII1 r l1p Sl rreperaaer 'laun<y , TO ee CTaBJ'IT 06paTHO B epyTJI.Rp, eCJII1

»c e H e n eper rr a er - OCTaBJI.RlOT na xannce. 3aTeM TO me npOAeJIhIBUIOT CO

CJIeAYlo~ it rHpeH: MeHbIJlei i: MaCCbI H T . A., noxa He 6YAeT ,n;OCT l1rHyTo

paBHOBeC H e .

Y p aBHOBeCHB TeJIO, non tUlTbI Ba IOT 06~yIO Maccy rHpb, JIemU~HX HU

xaunce BeCDB . 3aT M IT p eH OC.RT r-n pir C tI8111K H BeCOB B epYTJI.Rp.

IlpOBep .RlOT , see JIH r Hpli IIOJIOm eH bi B epy TJISlp , HUXOAHTCH JIH xaac

Aa Sl U 3 HUX aa npezraaaaavennore AJI.R Hee MeCTe.

1n« op TopHafl pa OTa NQ4

~3MepeH~e o6beMa Tena

I.(eJlb pafiorra - nay-rars ca onpenens-n, 06'heM TeJIa C nOMo~bIO H3

Mep H TeJIb H Or O IJ;HJIHHApa.

Hpntiopsr H MaTepHaJIbI: 113Me p uT JIbHbIH lJ,HJIIiHAP ( M eH3y pKa ), Te 

JIa Henp aBH JIb HOH: cPOPMbi n etiom.uro r o 0 6 'b e M a (raH:KH, rpapdiopomae po

JIUKU, K y COq K U M eTaJIJIa H zrp .), HHTK H.

Y K a 3a B H H K patiore

1. Orrpenerrm-e ueuy A eJIeUHH MeH3ypKU .

2. Hanear e B M eH 3y p K y CTOJIb K O BOA bl , " To 6 bI TeJIO MomHO 6bIJIO nOJI 

HOCTblO rr o r p y arrrs B BOAY, H H3MepbTe ee 06'beM.

3 . Orrycr n re TeJIO, 0 6'beM x orop c r o HMO H3M epHTb, B BOAY, ynepacn

BU.R e r o 3U HHT K y (pHC. 180), H CH OBa U 3 Me p bTe 06'heM m UA K OCTIL

4. IlpOAeJIaH:Te orrsrrsr, onncaam.re B nyurcrax 2 H 3, C He K OTOp hl M I1

,n;pyr llM H H M lO~UMHCH Y nac TeJl llM U .

5. P e3 Y bTaTbI H 3 MepeHu H 3arrHIJlHTe B Ta 6 JIIllW 9.

T'arinu ua 9

HatI M b H b [i{

06'beM OCi'bCM 0 0" M T CJl8

N20l1bIT8
Haas aa a e :>K11,lJ;KOe TlI :>K!1AKOCTI1 11 1l, cM3

T e JI a
II MCH 3 y p lte TeJIfi l/2' eM:! 1' ~ l'2 - Vl

V I . C
3
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.u;orrOJIHHTeJIbHOe aazranae

ECJIH TeJIO HenpaBHJIhHOH: <pOpMhl He BXO,n;HT B MeH3ypKy, TO ero
06'heM MomHO orrp enerra'rs C n orsonrsro OTJIHBHOrO coc yzta (puc. 18 1). IIe
pen 113M pemr M cocyzt HarrOJIBSlIOT BO,n;OH: n o OTBepCTHSI OTJIHBRoii Tp y 6
KII . IT pn n or pyaceana B Her o TeJIa xac-n, BO,n;hT, paBH 8S1 06'heMy TeJIa , Bhl
JIIIBaeTCSI. M3Mepu B MeH3ypKOll ee 06'heM, onpezten a ror 06'heM rrorpy
xceanoro B mH,n;KocTh TeJIa.

~ - - - - - .

p", . 180

50

P~ 181

f n«OO/JISTOpH Sf pa60

Onpeneneuue
nnoTHoCTV1TsepAorOTena

IJ;eJlL pa60TLI - aay-nrn.ca onpenenars IlJIOTHOCTh TBep,n;oro rena C
IlOMO~hIO BeCOB U H3MepUTeJIhHOr O u nn a anpa .

TIpH60pLI II MaTepHaJlbI: BeChTC pa3HOBeC8MlI, li3MepHTellhHhli't U.H
llHH,n;p (MeH3YPK8), TBep,n;oe TeJIO, IIllOTHOCTh xoroporo H8,l1,O onpenernrra ,
HHTKa (pUC. 182).
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P~c . 182

YKaaamUI K p afior e

1. Tloaropare no ~e6RnKY § 21 <ITIJlOTHOCTb aein CTBa ,..
2. H3MepbTe Maccy Tena na secax (CM. n atiope-rop ay ro pafiory !! 3).
3. HaMepbTe 06'beM TeJla C nOMO~blO MeHaypKH (CM. natioparopayio

pa60TY M 4) .
v m

4 . PaCCt.IHTBllTe no (pOpMyJle p = V nJlOTHOCTb ~a.HHOrO -re.na.

5. Peayrrsra-na 113MepeHull M BbI1.IHCJlefmii aaHeCIITe B TB6mnr;y 10.

T'atinuua 10
- --

Il .nor ao c-r-s Bew;eCTB8. p
H U3 BRAIJe Macca T eJlR 06DC~1 Tl'JlU

neutecrun m , r V. eM
3 r Kr

~M:I :'o{:l

--

~n« opera H

Fpanyaposauae np~lI1 H bl

1I1 1t13MepeHlI1e CIt1Jl AIt1HaMOMeTpOM

U,eJIb pa60ThI - Hayt.I UTbCIJ rpMYIIpOB8Th n pyxcn ay, IJOJl~laTh llIK8
rry CJIlo6oii (3~BHHOH) ueaoii ,lJ,eJleHHIJ n Cee IIOMO~hIO U3Mepsrrb CHJlbI.

npH60pLl H MaTepuanbl: ,lJ,I1H8MOMeTp. nncana xoroporo 3BKphlT8 6y-
MaroH , Ha60p rpyaoa MBCCOlf no 10 2 r. UlTBTHB MY<llToii, .narncoii H
I<OJlbll,OM.
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YKa3aHHH K patiore

1. l1po'LIHT8HTe B yxefiaarce § 28 «)l;l-lHaMOMeTp».

2. "YKperrHTe AHH8MOMeTp C 38KPbITOH IIIKaJIOH BepTHKaJIbHO B

rrartxe IDTa THBa. OTMeTbTe ropH30HTa JIbHOH 'LIepTOH aau anr.aoe rro

JIOmeHHe YK8aaTeJIJI ,D;H H 8 M OM eT p 8 , - 3TO 6 Y AeT HyJIeB8JI OTMeTKa

IIIK 8 JIbI.

3. Ilonsecvre K KplO'LIKY JJ;HHaMOM eTp8 rp a, M a ces xoropor o 102 r.

Ha 3TOT rpya ,D;eHcTByeT CU JI a TJImeCTH, paBHaJI 1 H •. C TaK OI{ m e CH JIOH

rpya paCT JI r H B aeT npyxcaay JJ;HH a M o M e T p a. 3Ta CH JIa ypaB H o BeIIIHBa eT CJI

CHJIOH ynpyrocrn, B03HHKalO I.I.J;eH B npyxcnae npn ee paCTJI,iKeH HH (JJ;e-
Q;JOpMa u;uH). .

H OBo e rr OJIOJK e H H e yKa a a TeJI JI ,D;IlH8MOMeT p 8 TaK JK e OT!'<teT b Te r opn 
30 H T 8JIb H OH 'LIep TO H na 6yMare.

p IB3

II p H M tI 8 H H e. I' pyast Maccoii 102 r
M omH O rrOJIytIHT b , rrpH68BHB 2 r ( K OJl e 'LIK O aa
rrpOBOJI KH) K HMelOIIJ;HMCJI rpyaara M a c c o H

100 r.
4. 3aTe M nonaeunm aa r e K ,D;H H 8 M o M e T p y

STOpOH , T PeTUH , 1.I e T SepT bIH r pya sr Toil )Ke

MaCChI (102 r ), HCDI<,D;LIii PU3 OT M e 'LIUJI llep 

T OT.l:K a MU na 6yM are rrOJIO,iK eHUe Y K 8 3 8 T e JI JI

( p uc. 18 3).
5. HHMU T e ,D;U H al'<[ OM e T p co UIT 8TUB8 U

n p OT US rop H 3 0 HTa JI bHbIX '1epTOtIeK , H a 'lH

naa c aepx neti , rrpoc r a ns're '1 U CJI a 0, 1, 2, 3,
4 ... Bsnne l.IHCJI a °H 8 IIU illHT e : .HbIOTOH» .

6. 11 3 M e p b T e paCCTORHU R MeJKAY cocezi
H H M H tre p T OllK8MH . O ,l(H H a K OB bI JIU OHU ? 110 

'LIe M (CM . § 27)'1 I-Ia OCHon8HHU CA JIUHHOro

Bb IDOA 8 CKamUTe, C KaKoU c nJIoii pacraayr
npyxcn rry rpyasr Maccoff 51 r: 153 r .

7. H e 1l0 A Se U1l1Ba R K JJ;HHaMOMeTpy rpy
3 &1, rrOJIY'<!HTe IIIKaJIy C neaoa ,D;eJIeHllR 0 ,1 H.

8. 113Mep bTe npor-panya poaanm.ra AHHa

MOMeTpOM sec xaxoro-ntsfiyzu, TeJIa, H U

npasrep KOJIbu;a OT urra-nraa, JIailKII UlTaTH 

sa , rpyaa .
9. H ap ncyfrre npor-panyapoaanusui All 

H a M OM T p .
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f J1 operoone p O Ta !! 7

Onpeneneuue BblTa.nK~BalOw.e~ c~nbl,

Ae~cTBYIOw.e~ Ha norpyxeuuoe B )l(lI1AKOCTb reno
IJ;eJIb patiorsr - o 6 H a p y ilu I Th aa OTIhITe BhITaJIKUBalOm;e e ,D;e i teTBH e

mU,D;K OCT U aa norpyxceano e B Hee TeJIO U onpenena-rs BbITBJIK HBaJOm;y ro

CR JI •

Hpnfiopsr H MaTepHaJIbI: ,D;HHaMOMeTp, IllTaTHB C MyepTOH H zramcon ,

,D;Ba TeJIa paaaoro 06'be Ma, CTaKaH hI C BO,D;OH H HaChI~eH HbIM paCTBopOM

c o nn B BO,D;e .

y Ka3aHHH K paoore

1. Iloaropirre no yqe6HI1KY § 49 «Ap xHM e ,D;OBa e UJI a » .

2 . Vrcpena r e ,D;UHaMOMeTp na nrra-mae U TIO,D;BeChTe K aeray H H lITU

reno. OTMeThTe H 3aTIUIllUTe B Ta611uu;e nOKa3aHUe ,D;UHaMOMeT pa. 8TO 6y

,D;e T nee TeJIa B B03,D;y x e .

3. IIo,D;cTaBhTe cra xaa C BO,D;OH U orrycxaiire M y epT y C llaITKOH 11 ,D;lIHa 

MO M TpOM, noxa ace TeJIO He OKameTC,H IIO,D; BO,D;OH. OTM eTbTe If a a rr n nm

T e B T a 6 Jmu;y TIOKa3BHue ,D;UHaMOMeTpa. 8TO 6Y,D;eT sec TeJIa B BO,D;e .

4. ITo IIOJIyqeHHhIM ,D; aH H bIM BbIT;J U CJIH T e asrramcu n a roruy ro CHllY .

,D;eHcTB y ron W ro aa TellO.

5. Bsrecro qHCTOH BO,D;bI B03h M UTe HachI~eHHhliipaCTBOp COllH n CH O

na o n p en emrre BhITa.n:K UBarom; YIO CI111Y , ,D;eHcTByro~YIO na TO m e TeJIO.

6. Ilozraecr.re K A U HaM o MeTp y r en o ztp y r o r o 0 6 'b eM a n orrp ,D;eJIUT e

YK a3a H H hI M crroco fiora (CM. n Y HK ThI 2 H 3) asrrnmc a saionryro H JIy , ,D;eMCT 

syronry ro n a H e r o B BOA e .

7. Pe3YJIhT a ThI aana urare B T a 6 JIHIJ,y 11.

Ta6.1l UL~a 11

Bee TeJlU Bee T eJ18 BhITaJI KIIBalOl~lUI CItJIB F , H

:If 1I~ !.;o Th
B aoa nyxe P, H 8 jfU Il\KO 'Til PI' H F ~ P - P j

PI ' l P\,~ P 1l" 1 r- , FI " FI'~

-
B OA a

H IlCbl U(e H H hI H

p acr a op COJIl1

B BOAC

Ha OCHOBe BbIIIOllHeHHhIX OnbITOB C,D;eJIaHTe BhIBOAbI.

OT KaKHX BeJIUl.UIH 3aBHCHT aaa-renne BbITaJIKHBarorn;ei1: CI111bI?
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~J1a6op OpHa pa TO 98

Bbl~CHeHli1e ycno Bli1 111 nnasaaaa 'rena B )f(Ii1AKOCTIi1

IJ;eJlb pa60TbI - aa onsrre BbIJICHHTb yCJlOBHJI, npa KOTOphIX TeJIO

nnaaaer H npa KOTOphlX TOHeT.
IIpH60pbl H MaTepHaJlbl: aecsr C pa3H OBeCaMH, H3MepHTeJlhHbIH rra

JlHH.u;p (MeH3YPKa), npOOHpKa-rrOIIJlaBOK C rrpOOKOH, npOBOJIOq HhIH x p io 
qOK, CYXOH necox, etlliJlbTpOBaJlbHaa OYMara IIJlH cyxaa TpaFIKa.

~rKa3aHH$I K p atiore

1. TIOBTopHTe rro yqeOflnKY § 50 «Il.naa aa a e TeJI».
2. Hacsrrn.re B npofiapxy CTOJlbKO necxa, qTOObI OHa, aax p srraa

n pofixoil , nn asana B MeH3ypKe C aonoir B BepTnKaJIhHOM rron oxceaaa n
x acr-s ee a axozmn acs nan nOBepXHOCTblO BO.u;bI.

3 . Onpezren a 're BbITaJIKHBalOm;ylO cany , .n;eHcTBYIOIIJ;YIO a a npofiapicy.
OHa p ana a aecy sonsr, asrrecneuaofi n poOn pKoH.ll.JlJI naxoacn eaaa aroro
aeca onpenen a r e caaxana OO'beM asrrecneaaoa BO.n;L!. ,UJla aror o OTM Th
Te ypOBHlI sonsr B MeH3ypKe .n;o n DOCJIe norpyxceana npOOHpKU B sozry.
3 Haa OO'beM BhlTeCHeHHOll BO,u;hI H DJlOTHOCTh, BbIqnCJlnTe ee sec.

4. B hIHI,Te npotiapxy U3 BO,u;hI , npor p ar e ee epnJlbTpOBaJIhBOii oyMa
rOll HJlH Tpan KOlI . Orrpezten ur e n a secax Maccy rrpotinpx n C TO~lHOCThlO

no 1 r H pac qUTallTe CUJIY Ta m e TIf, .u;eHCTBYIOm;yIO aa H , 0Ha paaaa
aecy rrpofinpx a C necxosr B soanyxe.

5 . Hacsm sr e B n pofiapxy ern e a esraoro necxa , B HOBb onpenemrre
BhITaJIKlIBaIOm;y lO CUJlY n HJlY Tam eCTH. Flpoztenairre STO He KOJlbKO
paa, noxa npotiapxa , aaxpsrraa nponxoa , He yron er .

6 . P e3YJlbTaThI 1I3MepeH HH n Bhlql1cJleHn H aanecn-re B TaoJlnu;y 12.
OTMCThTC, x or n a u potinpx a TIJIaaaeT If ico rna TOHeT UJIH scruna eaer .

T'atinuua 12

H b ITaJl K II BUIOIl\na ~· II JHl .
Bee rrpo611pKII

I'loneneuu e
1\elicTByKlIl\IUI rrpo6 111lKIt B sone

N ! OITLlTIl
II Il. U 06I1PK Y . F. H .

C Ill~KOM P , H ,
(nnanaer n po611pKH

F = gP>KV
I' = gm

nJln TOH eT)

-
1 I2

I3
-"--

7. .u; JIaiiTe BhIBO,u; 00 YCJJOBJIlI nJl aB8HH.H Te a B mu.n;KOCTU .
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1naop oon« p

Bbls:l CHeH\I1e ycnoaas paBHOBeC\l1~ pu-rara

ll,eJIb patio'rer - rrposepa 'rs na onsrre, n pn K a K OM COOTHomeHHH CHn

H HX rr n e 4 p sr-r ar Hax o p;U T CSI B paBHOBeCHH. Ilpos opar r, aa OIlbITe n p a s a 

JIO MOMeH T OB .

IIp H 6 0 p hI H MaTepu a hI: psrsar aa IIIT a T U Be , Ha60p r pyaoa, HaMepH

Ten bHaSi JIHHeH Ka, .n;U H8M OM eT p (pUC. 184).

Y ieaaauaa K patiore

1. IIoBTopHTe no yqe6HHKY § 56 - Psrs ar . Paaaosecae CU JI a a psrxa-
r e

2. Y p a BH o Be c h T e psrxar- , s pauraa r a H K H na ero rcoanax TaK , lJT o 6 bl

OH p a c n OJIO)fU IJICSI r o p U aOHTaJIbHO .

3. Ilonaecs r e zrsa rpyaa na JIeBOH 4aCT H psr-ta r a H paccr oa nn a ,
paBHOM n pn epn o 12 e M OT oca Bpa m;e H JISI. OrrhlTHLI M rryrest ycraao
BHTe , ua K a KOM paCCTOSlHHH anpaao aT OCH apam enaa HMO nonnecar»:
a ) OAUH rpya; 6) A Ba r pyaa; B) TpM rpyaa, 4T0 6 b I psrsar' n pn m err B pan 
aosecae .

4. CtlHTaSl, 4TO K a m p;bI H rpya BeCHT 1 H, aa nuum-r ztannsre H uaMe

peausre BeJIJI 4HH bI B T a 6 JUiU Y 13.

'I'a tin uua 13

I Oraoureane CUll I
Cuna F J u ll a F '}. 11 .'le',
a a JIenOH Fl.neno na npanoti nne'10 12 • - ----N! omarn -1q a CT If II ' r:M q a CT ll .M F 12I

J)bf '1nrU, H psiuar u , H
F~ G

11
I

I
I I

2

I J
' 3I , I

5. BhflUlCJ1HTe OTHOW nne CHn Il oraonreane rrJIeti AJIH Ka..>t<.n;OrO 113 OIlbI

TOB n nOJIY"IeUHbfe peaynsra'na aanmmrre B IIOCJIe,lJ;Hu ii CTOJIOUH: Ta6JflUJ,bI.

6 . Tlposepare, 1I0.n;l'Bepm.n;8IOT nH peaynvrm-si onsrros yCJIOBUe pan 

UOBeCIUJ psrxara non ,u.eiicTBueM npUJlOmeHUbIX K HeMy CliJI n npaBIIJIO

MOMeHTOB CRJI (§ 57) .
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,lJ;OIIOJIHHTeJIbHOe 3a;J;aHHe

Tlonneci.re Tpl1 rpyaa Cnp UB8 OT OCI1 Bp aIqeHI1S1 psrxar-a na p a CCTOH

H I ll1 5 CM .

C n OMOIqhlO ,u;I fH8 M O r er p a onpenerrare, KaKyIO CI1JlY HYjRHO npl1JIO

jRl1T h n a paCCTOSlHl111 15 CM OT OCl1 np8 I.U;eH I1H rr p a see rpy a o a, ~IT06hI

y,u;ep m l1B8T h psmar B p 8 BHOBe CHl1 ( CM . P I1C. 184).

PI1C. 184

K 8 K H 8 np8 SJIeHh I B 3 TOM CJIY'18 e CI1JIbl , A e Mc T BY IOI.U;l1e H8 psrsar ? 38-

r, 12
uannrre A JI l1 HY n.nen 3T H X Cl1JI. BbIQl1 CJI lIT e o r n oinerme ClIJI F Ii rr n e x I

2 1

AJISI a r oro CJI yrr8S1 11 c,u;eJIaMTe cooT BeTCTBYlOI.U;l1M BbIBOA.

~ns ooeropnee pa60r8 N9 10

Onpeneneuue Kll,ll, npu nozrs ev e rena no Ha KlloH Holi1 n JlOCKOCTIt1

QeJIb pafiorsr - y 6 e,u;I1TbCSI na on srre B T OM, QTO nOJIe 3H a H pa6 0 T 8 ,

B bm OJIH eH H 8 S1 C n OM OI.U;h lO npocroro M eX8HU3M8 (Ha IO IO HHOll IlJIOCKOC

TU), M eHhwe n OJIHoM.

IIpH60pbl H M aTe p H 8 JIb l : AO CK 8 , Al1H8MOM eTp, 113M epl1'r e JIhH 8 H JIeHT 8

l1JIl1 JIlmeMK8, 6PYCOK, lllT8THB C M yqlTOM 11 JIallKOM (pnc. 185).

YKa3aHHH K patiore

1. IIoBTopl1Te no Yl:Ie6HI1Ky § 61 (,K03<P<PUD,l1eHT nOJIe3HOrO ,u;eMcT

BI1H MeXaH113Ma >).
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P~IC . 185

2. Orrpezrem rre c n OM 0 l.I.lb IO .l(l lH8 M OM e T p a nee 6py CKfi .

3. Bax pernrr e .l(OCK y B JI8rrK e ruT8TUB8 B H81< JIOH FlOM rr OJIOm e UHH .

4. IIOJIOm U T e 6 P Y COK H 8 .l(OCK , rrp H K p e rr l!l:B K u esry .l(UHa M OM 'r p .

5. Tlepexeurafire 6PyCOK C IIOCTOHH HOM: Cl <OP OCT h IO nsepx no narc OR 

H OM: .l(OCKe.

6 . 11 3 M e p b T e C n OM 0 l.I.lhIO JIlf H e H K H nyrt, S, K OT OP bI M: rr p 0 .l(eJI 8 JI 6 PY

COK , 1I BbI COT H8K JIORHOH rrJIOCK OCT H h.
7. I13Meph Te CIIJIY T H r u F.
8 . BhI~ II CJIHTe rrOJIe 3 H IO p a 6 0 T Y no tpopjay.ne A.n = Ph, 8 aarpanen 

U YIO - n o rpop jay.ne A 3 = Ps.

9 . Orrpeztemrre KII,D; HaKJIOH H OM: IlJI OCK OCT lf :

A n
11 = 11 . 100 110.

3

10. P e 3 Y JI hTa T h I H 3 M e p e H H ii Ii B hItmCJIeHHll 38HeCiiTe B T 8 6 m m .y 14 .

T a6JLU4a 14

_--lL

A n· J~>I~

.An = Ph
S, M F.-II

A
11 = ~ • 100 ':{,

A

,lI, onOJIH H T e JI h H Oe 3 a a u e

1. H CTTOJl h3y H i:30nOT e n paIHUIOl) MeXaHlfKlI, pacc-nrrarire, KaKOM: Bhl 

trrpsnn B cane naer HfiRJlOHB8H TTJIOCKOCTb, ecna He ytIlITblBaTb TpeRlle .

2 . M3MeuU're BhlCOTy lIaKJIOHHOii rrn OCR OCTll It .l(JI.R nee onpene.mrr e
nOJI 3HylO , n OJI H Y lO pafiory u RII,I:( .
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T An 'iT H~

OyH C oe H

K ~HICJIY OCH OBU bl X onurrmsrx A OK a 3 a TeJI b CT B Toro, q TO M OJIeK y Jl b l

ABIDKyTCSl , OTHOCHTCSl RBJIeHlIe , xo'ropoe rr e p BhlM H a 6 JlIOA aJI B 1827 r .

aHrJIui'lcKllll 60T8HllK B p OY H , P8CCM8TPHB8Sl B MUKpOCIWO cnopsr pacre
HIdi , H8XOAR~HeCR B m HAKOCT II.

TIo A 0 6 H bIH OO b l T MomHO nponenas-s, nOJlh3YSlCb x pacxoii HJIll TY

msto, npenaapare bUO pacreprotl AO TaKHX MeJlb~laH:UUlX KpyOHHOK, KO 

r opsre BllAHbI JIllillb B MUI<pOCKorr . P a 3 M e rn 8 B KpaCKY B BOAe, paccwarpa
BalOT nonyxenayro CMeCb B MHKpOCKorr .

Moxcao y BH AeTb , -rro xpynnmca KpaCKH aenpepsraao ABmKyT CSl. Ca
MbIe l\teJlK Ue II:J mIX 6eCOOpSIAOtIHO rrepe M eI..U;8IOTCSl C oznroro MCCT fi DAPY 

r o e , fio.nee xpyn asre JlU m b 6eCOOpSl,AOtIHO IWJle6mOTCSl. Tarcoe neperaeru e
Hue cnop paCTeHHH: B mHAIWCTH Ii H 86mo,AaJI B p OYH. TI03TOMY ,ABllmeHHe

oxem, MeJlKU X TBepAhlX tIaCTUIl" H8XO,AR IIl,UXCSl B m UAKOCT H, If H83bIB8 

101' 6pOyH08CKU M ()Bu:m:euue•., .

Ha6J1IO,Ae HIUI nOK83bIBaIOT, q 0 fipoyaoacxoe ,lI,BHmeHUe H liKOI',A8 He

n pexpainaerca . B xan ne BO,AbI ( e CJI U H e ztasa'n, e H: BbICOXHyTb) ,ll;BlDKeHlfe

xpyn nnox MomHO H a6J1 IO,Aa 'I' b B r exenae M Horux ,AHei i , MeCHD,eB . JIeT .

O H O He rrpexpam aer ca HH JleTOM . HH 3HMOll, HIi AHeM, HU HOtIhlO . B KY

crcax xaapua, npOJIemaBWUX B aesine TLICSltm ner, nOrra,AaIOTCR HHOr,Aa

KaneJIhKH BO,D;hI, 38My pOBaHHble B HeM . B 3 T IlX xanern.tcax Tome aafimo
nann 6pOyHOB xoe ,D;BumeHUe nJIaBalOIJJ;nx B BO,Ae qa TJ'm••

TIpH"HlHa 6POYHOBCKoro ,ABJDKeI-IItH 38KJIlOl18eTCII B nenpepblBliOM I

HHKorA8 He npexpanrarotueracn J];BumeHIHI MOJleKyJI Toil mU,AKOCTH , B KO

T opon H8XO,AHTCH I<pynHIIKH TBep,AOrO TeJI8 . K OH e t lHO, 3TH KpyOHHIUl BO

MHorO paa xpyrrnee aMllX MOJleKyJI . n KOr,Aa Mhl BU,AUM non MHKPOCKO

nOM ,ABHn<eHlIe KpynHHOK. TO lie cnenyer ,lI,YMaTh. ~ITO Mbl BH,lJ,HM ,lJ,BUme·

HHe C8MHX MoneKyJI. MO.TJeKYJIbI aensaa BU,AeTb B 06bJIlHbl ii MHKpOCKon.

lIO 06 IlX ymecraoaana u 11 zmnxcenun M bl MO)f<CM CYAHTh no T M yzra-
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p a ra, x o r o p sre OHR IIpOR3BOA HT, TOJlKaH x p y n u a xa K p a CKH H 3aCT 8 n JlH H

H X ABRr a Th CH .

MOJKH O n p R BeCTR TaRo e cpaasreane. I'pynn a J1IOAef l a r paer H R BOA e B

o r p OMHbIii M H"'! . OHR TOJl K aJOT MH"'! , R OT TOJl 'IK OB M R'I A BllJKe T CH TO B on
H OM , TO B .n.p y r oM aanpaaneana . E CJUI H OJIIDAa T b STY a r py H 3A a JIH, TO

JIlOA e M H e BHAH O, 8 o e IIOP R AO'IH Oe A BH JKeHUe MH'Ia rrpOHCXOAHT KaK

o ymo 6 e3 npa-nrasr.
TaK JKe MhI He BRARM MOJleK yJI, HO rrOHRMa eM, 'ITO OT UX TOJlqKOB He

n p epsrs n o H oeCIIOpRAO'IHO ABHr810TCR KPyIIl1R1<: U K p aCKIL

O T KpbITRe o p Oy Ho Bc K o r o A BR JKeHR H H M e JlO 6 0 Jl h illOe 3Ha'IeH U .n.JIR

1I3y lI HHH CTpoeHlIR Be~eCTBa . OHO n o xaaan o, lITO m n a deiicm.eu
menen o c o c mon m. us Om Oe Jl b H.bLX nacm u ii - MOJl.e1\:YJl. u. l i mo AtO

JleK YJl bL H.GX OORmCR 6 nenpepeienosc 6 cnopsuiownost 0 6 U JlCe 1LU u .

2 . H ecouocr»

b I JKIIBeM B Be K aauana OCBo eH HR K OCMoca , B BeK rr OJIe TOB KOCMH'Ie

CKHX Kop a 6 JIeM a o xpyr 3 e MJIH, a a JlYHY H a a npyrue u n aaer s t C OJIIIe'I

HOM CH CT e MbI. H a M 'Ia CT O npa x o zra r c a crrsnna'rs If 'IHT a Th 0 TOM, 'ITO J1eT

'IU KlI - l<O M OHaBT hi R see rrp AMeTbI n a K OCM U 'IeCK OM x o pafin e no Bp e M R

ero CBo6oAHOro IlOJl eT 8 H axOA SlTCSI B OC060M OCTOH H I U I , H a 3h rnRe M OM CO

Cm OR H.U e A! ueee como c mu: q TO JKe 3TO aa COCT OSlHue R M OJKHO JIll ero

aaomo.n.aTh aa 3 M Jl e ?

H e 6 e CO.MOCm b - CJl OJICH.o e tpus u. ce cscoe RBJLeH. Ue. O AHa K o H KO

T o pbIe n p en c r aan H H Sl 0 COCTOHlil U I HeBeCOMOCTR MOiKH O IIOJIy qUTb Ii B

H a 'I8 J1e 1I3Y'Ie~mSl <p1I3 HK lI.

H a rr OM H H M , 'ITO IlOA BeCOM T eJIa MbI IIOH U M a eM ClIJl Y , C K OTOp Oft TeJlO

BCJI eACTBUe rr p H THmeHHR K 3 e MJIe AR BnT· H8 n o ztc 'ranx y UJIU pacrar-aaaer

nonnec.
Ilpen Ta B U M ce6 e TaK o i i cJlyqa ii : o n opa lIJilI nozmec BMeCTe C TeJlOM

CBo60,lJ:lW n ana ior . B Ah onopa 11 n o n a ec TOJKe Temi , H n a HIIX TaK JKe AeH 

crnyer CUJlB THJKeCTU . 1 aKOB B 3TOM CJIy 'Ia e 6yp;e T aec TeJIa, T. e . KaKoii

CIIJlOM TeJIO OYAeT Ae i-'rCTBOB8Tb aa ono p y HJU I non sec?

0 6 p a T UM CR K onsrry . ,D,J1S1 onsrra fiepyr He60JIhIllOe TeJlO 11 nonnenra

BaJOT ero K n p y xc n a e (p n c. 186, a), APyroii KOHeu; KOTOpOM rrpaxpennen K

HerrOABHJKHOii orrope. IlOA AeiicTBUeM CUJIbY THJKeCTlI T J10 n a-nmaer JJ:BlI

raTbCR BHII3, rr03TOMy npyxcana paCTRrHBaeTCSl AO Tex rrop, noxa B03HIIK

uraa B Heii ClIJI8 yrrpyrocru He YP8BHoneCHT ClLlIY TRJKeCTU . 38TeM nepeacn

raIDT HUTb, yztepxcnaatouryto rrpyacuny C TeROM, npYJKlIH8 BMeCTe C TeJlOM

rranaer . H a6 JIlOA a R 38 rrp y acnno ii , 3aMeQaIDT, '-ITO p a cr a aeean e ee nC'Ie3JIO
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P..,C. 186

(puc. 186, 6). H notca npip-cuna c meJLOM
naiiaem, ona ocmaemcsi nepacmsucum oic.
CJle~OBaTe.n.bHO , ruuiatouiee meJLO lie iieiscm 
eueni tea naoatouuno escecme e m eJLOM
npy:JfCUliy. B 3TOM cnyxae Bee mena paeetc
tupuo, n o eUJLa rnsuncecm u. lie pae na liYJL IO,
ona tro-n pexcne y eucTBy eT aa TeJI O 1I 38C1'aB

JI.sIeT era nanart.. T 0 4 110 1'aI< xce eCJtU m eno U
noiicmaetca, aa KOTOp OU OHO Jle:a<lI'f, 6y oy m
cBo600liO naoamu, TO TaROe TeJlO nepecr a aer

~aBUTb HB rrO~CTa.BKY. CJle~OBaTeJlbHO , B 31'0 M

crryxae eec men a 6yoem paeetc liYJllO.
IIo~06Hble H BJI H MH Ha6J1IO~aIOTCH U aa

cny 'rn mc , 06pa~aIO~eMCH aorcpyr 3eM H .

CaM cnyTHHK M a ce HaXO~.fl:~UeCH B H e M Te

.na , BK Jl I04a H KOCM OH a BT a, o fip a nta a c s BO

x p y r 3 e M JlM, KaK 6bl a enpepsra no CB060~HO

rr M a IOT aa 3eM JlIO. BCJle~C1'BUe 31'01'0 s e e HB

XO~H~ueCH B crryrnmce rena He ~aBHT HB

rrO~CTaBKM, a nonsemeaasie K npyxcaae He paCTHrUBaIOT ee. IIpo 1'aKMe

r en a r OBOp .H1' , 41'0 OHU HaXO~.HTC.HB coctrtosuctui neeeccmocmu,
He aaxperrneaasre B I<opa 6J1e-cnYTHHK e rena CBo6 0 ,IJ;H O n a p rrr . jKU,IJ;

IW CTb , HaJlI1T a H B ocya , He ~aBUT Ha ~HO 11 C1'e H K I1 c o c y aa, n 0 3TO M Y OHa

H e BbITeKaeT 4 e p e 3 OTBepC1'Me B c o c y zre . MaHTHI1KM 4aCOB nOKOHTCH B JlIO

6 0 M nOJlOJKe H HH, B K OT Op OM MX nOCTaBHJlM. K OCM OH aBT Y, 4T0 6 bl ynep 

JKaTh p x y HJlH a o r y B BblTHH TOM n OJlOmeH MH , He T p e 6 y e T C.H H llK aKOr O

YCHJlH.H. Y H e r o HC4e 3 aeT IIpe~CTaBJleHMe 0 TOM, rne s e p x II r n e lIU3 . C

JIM C006~I1Th K a K OMY-HM6 Y ,IJ;h T eJlY CK OpOCTb OTHOCIITe Jl b H O Ka611Hh l

c rr y r n a rca , TO OHO 6y~eT ~BuraTb H np.HMOm,m e U H O H paB H OMepH O. n o x a

H e CTOJlI{HeTCH C ~pyrI1MII T eJl a M U .

§ 3 . CMna TRJKeCTM Ha IlPyrMx nnenerex
Borcpyr C OJlHlJ;a ~BumYTCH 9 60JlblIIMX nnaner (pMC. 18 7). Bce OH U

~epJKMBaIOTCH OKOJIO COJIHIJ;a CMJIaM11 THT'OTeHJUL 31'11 CI1JIbI 04e H h Be

JIllK I1 . Harrpnsrep, MeJK~Y COJlHIJ;eM U 3el\lJIeu ,IJ;eucTByeT cnna THrOTe-

H H H , pasa a a npnsrepa o 30 000 000 000 000 000 000 000 H = 3 · 1022 H,

HJlI1 3 . 1019 KH. BOJIblIIOe 4HCJIOBOe 3Ha4eHI1e 3TOH: CI1JIbI 0 6 'bH CH H eT C.H

1'eM, 41'0 MaCCbI COJIHIJ;a II 3eMJIII 04eHb BeJIIIKU.

Cpe~1I 60JIblIII1X rinaaer COJlHe4HOH: CUCTeMbl HaUMeHblIIYIO M a c c y

UMe e T M e p K Y P H H: - ero Macca nOtITI1 B 19 paa MeHblIIe MaCCbI 3eMJlII.
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P~c . 187

c

v

H

IT

111 1~

M a e e a caMOM 60JIbillOM nJIaHeTbI COJIH CIIHOM CH CT e M bI - IOlIli T e p a

B 318 p a a 6 0 JIb llIe M aC Cb I 3 eMJU I. Boxpyr M H o rux n JIaH eT .n;BH m y T c fl HX

c n y THU KM: , x o r o p sre T RJOKe ynepacn aa rorca BOJIH a M: nJIaHeT CllJIa M H r a ro

TeH U fl . nyTHHK aanreit 3eMJIH - JI u a - c a M O 6JIUaK Oe K H a M a e tie c 

Hoe T e JIO. P a CCTOflHM:e M em.n;y JIy H OH U 3 eM JIeM p a BH O B cpenaex

380 000 KM . M a c ca JIYHbI B 8 1 paa MeH b IIIe MaCChI 3 e M JIII.

q e M M e H b llle t a c c a IIJIa H eTbI , TeM C MeHh llIe i i: CU JIOM OH a n prrrar-naa
e r K ce6 e TeJIa . C U JIa T flme CT H ua n o a epxnocra JIYHbI B 6 p a s MeHbllle en

JIbI Tfl m e CT H , AeftcTBYlO~eM aa nOBepXH OCTH 3eMJIH. Hanpnsrep, a BT OMO

6UJI b , Mac c a x o r o p o r o 600 xr, na JIYHe BeCIlJI 6bI H e 6000 H, K a R H8 3eM 

JIe, a 1000 H ( p H C. 188 ). Q T 0 6 bI nOKIIH YT b JIYBY, TeJI8 .n;OJIJoKH b I H M eT b CIW-
K M K M

POCTb H e 11 - , KaK na 3 e M JI e , a 2,4 - . A e CJIII 6 bI l leJIOBeK a src azmn -
c c

C.H n a Kirra r ep, M a c c a rcor oporo BO MHo ro p a a 6 0 JIb llIe MaCChI 3 e M JIH, T O

TaM OB BeCHJI.6bI no-rm B 3 paaa 60JIbllIe, lle M aa 3eMJIe.

Kpojse 9 6 JIb llIH X lIJIa He T C IIX cny T H H K MH. , BOR P . r OJIH IJ;a ABH

JoK TCfl r pyn u a o x em, MaJIeHbKHX n.naaer , xoropsie H a ahIB8 lO T acme
pouoasui . .na m e C8 M a H 6 0 JIb llIa.H II3 3THX n JIaHeT - IJ; e p p 8 - ITO

pazmycy n OlJT H B 20 p a a , a no Macce B 7500 p a a sreu sme 3eMJIli . Cn
JIa T.H~J<eC1'H n a 3T H X n JIaH e T a X Ta K M 8 JIa , t:lTO q eJIOB e K , OTTOJIK HY BlllH Cb

0 1' nOBe p X HOCTII TaK o if n JIa H eT hI , Mor 6bI y n erert, C aee .

B OT K8I< OlIlI CbIBaCT K . 8 . IJ; H OJIlW BCKU il B O.n;HOM n a p a CCR 8 aOB y CJIO

BIUI npe6bIB8HHH q eJI OBeK a aa aCTepOHAe Becr a , KOTOpbIH nMeeT Maccy B

60 000 paa MeHbllIYlO MaCChI 3eMJIH : .. H a 3 eMJIe H MOry CB060AHO HeCTH

erne o zmor o lleJIOBe K 8 TaKoro xce seca, K 1< H. Ha Becr e C T 8 1WI0 m e rrer

KOCThlO M o ry HeCTH B 30 paa 6 0 JIb rne , T . e . 60 lJeJIOBeK . Ha 3 e M JIe oR Mory

nOAITp b lrHYTb H8 50 M . H a Becr e TaROe JKe YCM:JIIle nae r n pbDIW K aa
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o M. 8 '1'0 - BblCOTa AeCSl T U :JTamHoro A OM a lilUI o r posaaeiunef COCH bI.

TaM rrerx o n eperrpstrn aar r, -repea pnsi 11 51Mbl llIliPllHOR B nopanoxayio
pexy, M OiKlIO D penpsr r-a aan, qepe3 1 5 -MeTpoBhle ,AepeBhSl U AOM . If 3'1'0

6ea paatie ra • .

4 . F. pOCT T »ec MHnapa,llOK . OnblT tts cesn

Bon TBOM iKHAKOCTlI nepenanart, BO Be e CTOpOHhl npOlt3BOAHMoe na
nee naaneane 06bSlCHSleTCSI aanen ne , aasecruoe B tPH3HI<e nOA n a 3 BaH H 

eM ..r U,ApOCT8TffqeCKllH napaztoxc » ( 3T H M CJlOBOM Ha3blBaIOT HeOiKHAau

Hoe a anenne, He COOTBeTCT B iornee 06brQHWM n p eA CT a BJl eU U .RM ) . Pac
CMOTpUM ero.

1

D

B A B

3

B

PI1 189

Ha pncyaxe 1 8 9 ll306pameHhi Tpn cocyna P83JlUQHOH q>opMbl, HO

C OAHUaKOBOii nnornansro ,lJ,Ha U O,AHUaKOBOH BbICOTOii cronfia iKU,lJ,ItQCTU

B HHX . Macca iKnAKOCTH B 3TllX COCy,A8X p83JIII'JHa. HO ziaaneune aa AHO

BO scex Tpex cocynax O,AlfJI8KOBO, ero MomHO paCCQUT8Tb no rpoprey.ne :
p = gph.

A TaH: KaI< nnornazrs ,D;Ha y ncex COCy,AOB O,AIIH8KOB8. TO II cn.na , C KO

TOpOH iKU,AKO Tb ,A8BnT H8 ,AHO 3TRX COCYAOB, OAHa Ii Ta xce. OHa pasaa
secy BepTHK8JIbHOrO cToJI6a ABD iKH,AKOCTU: P = gplzS , 3,AeCb S - rino
mans AH a •

STOT BhIBO,A JIerKO nposepa-n, aa orrsrre C rrpaooposr, H306pameHHblM

UB pncyaxe 190. )J.HOM Tpex co YAOB (1 . 2, 3. puc. 190) CJIy»<UT peanno

BaSI nnenxa, yxpennennaa B CTOHKe npn6opa. Cocynsr nOOQepe,AHO BBHll 

QUBfUOT H CTOHKy rrpafiopa II H8JIHB8lOT B JillX BOAY. JI.HO npa 3TOM nporafia-
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e 'R , 11: ero I~BH>KeH11:e n P ,lJ,aeTC.H Tp JIKe . O IlhI T DOK83btBReT , 'ITO np u
oduica scoe m.x emcom a x Cm OJl 6 0 B eoin« B coeyiJa x cm pe.ntca om tcn o
nstem csi na Oa HO u mo »ce uuc.no Beneu u ii uuca.u« . A aro 0 3Ha Qa eT.

'l'f O u.na, c tcom op ou »cuatcocmu daeu m ua n o cocuiia, He 3Q U
cum om tbop fb i ocuoa. ou a P081ta eecu Bep m UKaJl bHOZO cmontia,
OCH 08Q n u e .'ol « om op o 0 R8/IJWmC-R [hw cocuita. a eucomoii - euco
ma em ntia JICUOKocrnu.

3'1'0 y TBep >K,lJ, Hue. X OTH OHO H I'! 060CBOBRUO a n o zrmepxcne a o OllbI -

T O I , ace iK K8.2KeTCR aenpannononofinsrw - n apaAOKCRJIbHbIM. O,lJ,HaKO

mrsero ORPaAOKCElJl bDOrO B He t BeT, 11 e r o MO )KHO 06'bHCHIITb 3aKOnOM

IT CKRJI.R:.

J

2

C D

K L

A M N B

~,c I 0

Pac M OTPIIM .pucynoK 19 1. Ha nJIOUl,n,lJ,Ky M n n a COCYJ\R A JeTBy eT

Cl U B , p a suaa secy CTOJl61:1 iK II,lJ,KOCTH KMN L , IW TOPfl.H OpOU3BOAUT ARB

JI nne pgh , ITo 3 aKOHY fIaCKaJIH r a x oe ,uB B'J1eRne n epena erca U H B DJIO 

IIJ,R,AKH AM n B. Tornn C'IIJIB . A eii TBYlOm, a1J HR n ee ,lI,HO AB, 6YA eT pas 

H8 Be Y BCPTII K8JIbHO r O TO JI6 n mn,AK uCTlI ABD . 3 TR CIlJIR OOJIh W e seca

m HJ\I<Oc 'r"l i B CO Y ,/I,e 3 ( CM. pnc. 190). MeHb Ule s eca jfUi,/I,KOCT U B COCYAe 2
J1 paRHR secy iKltAKOCTIl B cocyne I.

I1peAcT a s -re cefie , t1TO cy:« UHy lO '{BCTb COCY,/I,8 ( e M. p H C. 191) Mbl

cnenaesr euie roa s ure Il AJIllHHC • T or.L\R COBceM n e6 0 JIb IllH M x o.nnvecr 

BaM BOAh) M hl CMO:iKeM C03ARTL OOJIh W Oe AaBJIeHHe aa AHO . T ar<IIM onsr
TO 1 n Op a 3 H JI caonx coaperaeaarucoa H 1648 r . Ilacxans. B rrposnry ro, Hfl ·

nOJlH HHylO BOAOH H 38.K p blT Y 0 B X CTOpOH 6ot.fl<y OH BCTaBHJI yaxyro

177



Tpy6Ky (pRC. 192) R, nO~H.HBIllRCb na 6aJIKOH

uroporo 3TaJKa ~OMa, BhIJIRJI B 3TY Tpy6KY

KpyJKKy BO~hI. ,IJ;aBJIeHRe aa CTeHKR 60"llKR TaR

B03pOCJIO, qTO nJIaHKR (KJIen KH) 60QKR paaour
JIRCh R BO~a 113 6 0 Q I<1I CT8JIa Bb IJIR Ba T h C.H.

§ 5 . ,Qa BJ1e HHe Ha AHe
M O e H H 0 e HOB .

Hccn AOBaHHe ope H rny6H

rJIy6Hr13 OKeaROB ~OCTRraeT H e CK OJIb K R X

I<IUlOMeTpOB . TI03TOMY IIa ~H oxeana orp osnroe
naanea ne . TaK, nanpa ssep , aa r JIy6HHe 10 I<M

( a ecr s H 60JIblllae r JI y 6 HHbl) ~8BJIeHHe COCTaB

JIHeT OKOJI O 100 000 000 ITa (100 000 K11a).

H e CMOTp.H na 3'1'0, BCJIe~CTBRe MaJIOR CJKU

MaeM OCT H BO~bl , n JIOTHOCTh e e aa zme OKeaH OB

JIHlIlb IIe MHOr O 6 0 Jfb W e , tieM B 6 JIH3H nosepx 
H O T H .

K a K nOI<a3hIB81OT Cn e U;H 8 JIbHble lICCJ1e~O

B flH IIJI , H na TllK RX 60JILWUX OI<C HC K H X r JIy

6HHax JK H ByT phI6 w H H e I<OTOpWe ~pyrlie

JKlIB b l e cymecrsa. OpraHH3M 3 TH X PhI6 rrpn
c n OC0 6 J1eH K c~eCTBOB8111 1l0 B YCJIOB IIR X

60JIhIllOr O ~aBJIeHH.H . Hx T eJIa cn o 0 6 H hl BhI 

~epJKaTh ~aBJIeHHe B M H JIJIH OH W n a CK aJIe H:.

ITOH.HTHO, LITO TaH:o e me ~aBJIeHl1e cy utec'rayer
H BHyTp H C8 M H X p b I 6.

l:.I e;roBe K npn Cneu; lIaJIh H OH: T p e JIH p OBl< M O

JKeT 6e3 ocofisrx npenoxpaaar e.nsa srx cpencrn
nor-pyxca-ruca JIa r JI y61lHb l no 80 M , nasneaue
BO~bI JIa Tlumx rJIy6HHax OKOJIO 800 I<ITa . H a
60JIhIIITIX r rrytiauax , CJ1H He npRHHTb cn U;I'I

8JIbHhiX Mep aannrrsr , rpY~JI aH KJIeTI<a 4eJIOBe 

K8 MOJKeT He Bbl~epJKaTh ~aBJIeHUH BO~bI.

ITP H OTIHCTI< e zra a pe rc , p eMOHTe n onaoznrsrx
xacreti I<opa6JIeli, TIJIOTHH, rrpa nozrseere 3aTO 

HYBUHiX CY~OB JIlOJVIM npl1XO~I1TC.n pa6OT8Tb

non Bo~oii H8 paaa oit rnytiaae. ,I(.nH aror o npn

MeHlllOT Cn eU;H 8 J1bHbl e eodonasnuie «ocnuosun
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I.1c . 193

CBOHCTBO ra30B n epezraaar r, ,n;aBJIeH11e 11CnOJIb

3yKlT B TeXH11Ke npa ycrpoiicrae pa3JIMtIHbIX rmes

MaTl-I'l:ec"K11X MaIll11H (OT JIaT. nH.e6JU llmUKOC 

B03,n;yrIIHbIH ; 31'0 M8.IIIl1HbI, pa6OTaIO~H:e nocpezt

CTBOMCJKaTorO aoazryxa) 11 11HCTpyMeHTOB.

CJKaTbIH B03,n;yX, nanpamep, nparaerraror B pafiore scucneno-uunx 11

Om6 0UH.blX MOJWmIC06.

Ha pacynxe 194 (CJIeBa) noxaaaaa cxesra ycrpoacrna oT60MHoro MO

JIOTKa. Cm aTbI R soanyx rroztaror no IlIJI8Hry 1. Ocofioe yCTpOHCTBO 2, na

asraaesroe 30 JIOTIIlI KOM, a a n p aan a er ero noox epen a o TO B BepXHlOlO, TO

B H11JKHlOlO 'laCTb IJ,11JI11H,n;pa. IIo3TOMY soanyx ,n;8B11T aa nopnreas 3 TO

§ 6 . nHe Mantlie ClGfe MaWHHbl

H H H C Tp M e H Tbl

(pu c. 193). Bo,n;OJIa3HbIH KOCTlOM 113rOTOBJISlIOT

113 npop e311HeHHOH TKaH11 11 Ha,n;eBaIOT ero no

ne p x TenJIOH o,n;eJK,n;bI. Ha BepXHlOlO 'laCTb KOC

TlOMR HaB11H'l11B8IOT Me T8JIJI11'leCK11H IlIJIeM C

OKOm K8Ml1 113 TOJICTOr O CTeKJIa. BOT11HK11 BO,n;O

JI83a liM JOT CB11HIJ,OBbIe n o,n;OIIIBbI, a na ero

rpy.ltb 11 crr n n y nan ea a ior CBIIHIJ,OBbl e rpyasr,
naan BO,n;OJI83 B CBo eM KOCTlOMe He norpyaarca

B sorry . B lIlJIeM n o IIIJIaHry aen p ep sma o rronaior

soazry x ztna ,n;bIXRH11S1. O,n;H8RO IDJIaHr CTeCHReT

,n;BIIJKeHUSI Bo,n;OJI8aa IIO,n; BO,n;OH 11 YMeHhiliaeT

p aCCTORHlle, aa xoropoe OH MomeT y ,n;RJISlTbCSI OT

MeCT8 rrorp y xcen n a . Ha r-nyfin a y zto 90 M Bo,n;OJIa 

3bI Mor y T orrYCKaTbCSI rrozt s orr y , fi ep a C C060H aa 

n BC maTor o soan y x a, HaKaqaH HOr O B n poxa sre
CT8JIhHhIe 6aJIJIOHbI . 'I'ax oe crrapaxcerrae Ha3hIB8

IOT llIC6aJLa U ZOM (CM. pac, 193). AKBaJIaHrOM

nOJIb3YlOTCSI n cnopTCMeHbI-nJIOBIJ,hI.

,IJ;JISI IICCJIe,n;OBaHHSI MOp Sl EB OOJIbIlIHX rJIy6I1

R8X nCnOJIb3 YIOT tiamuctpepei 11 tiamuctctupi«
(CM . pHC. 193). Bar'acrpepy onyc icaror B Mop e aa

CTaJIhEOM Tpoce CO cneunansnoro KOPR6JISI. Ba
THCKacp He CBSl3aH TpOCOM C Kopa6JIeM, OR 11MeeT

co6CTBeRHbI H ,n;Bu raTeJIb u MomeT nepenaar-ars

ca HR 60JIhillOll rJIy611He B JII0 60M HanpaBJIeH11I1.
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2

3

P~1C . 19

4

P I1C. 195

5 6

c O,lJ;HOH , T O C zrpyr oi; CTOpOH hI , liTO B W 3 bI Ba eT 6 W CTp Oe ao ea par a o-rrocry
rr a r JIbR Oe ABum Hue nopuma II rmx n MOJIOT a. 4 . I10 CJIeARSlH HaHO 111'

6bTC'l' PO CJIeAYIO~He APyr aa npyrosr YAUp bI , BH eAPH e TCSI B r-pyirr H JIH B

yrons H 0 1'I<aJIhlBfi T ero KyCKTL

ymecra y tor nectcocm p uiin u e anriap amec, K l' pwe AfiIOT c a b

a yto CTp yIO s o azry x a . csrem n a oro c rr eCIWM . Hx MCnOJIb3 10 1' .n.JISl a liI!. T 

Im CTe H . Hepenxo MO)I{H O BM ,l.\e Tb p aticry CIl ~HaJIbHhIX anrr a p a r o a, IIpM

MeH SleM bI X ,AJISI OKpaCK l1 CT e H , rne x pac x y p a c rr si n a e r jKaTbI ii: B0 3,n;yX .

C m ST bI M B03,n;yXOM o TKpbIBa IOT ,l.\BepM B r OIlOB n Oe3,l.\OB terpo M

Tp OJIJl e H 6 y c OB .

Ha pHCYH K e 195 M306pa~KeHa cxesra y c r p o iic r u a ITHe BM a T IJ tl e oro

TOP W 3S m eJIe3H OA o p OmROl'O saroa a . Ko r-na MsrUC Tp aJIb 1 , T Op M 0 3Ho H

lUI IfH,l.\P 4 II P ae p a y a p .'3 3anOJIUeH bI C)I<a T b I M B0 3,a:YX OM , er o ,n;a BJIeHUe

H n o p nre a s TOp M 0 3Horo LJ; HJIMH .n.p a n pas a n JIe Ba 0 ,l.\I1H8 K OBO, TO p M 0 3 

Hhl KOJIO.a;K M 5 rrpu :JTOM He K a CBIOTCSI KOJIeC 6.
IIpn OT K pbI Ba R MM cro n-x paaa cmaTbIll B03.n.yX a snryc xaerca M3 Ma

r l1CTp a JI h H OH Tpy6bI , BCJI e,a:CTB ue x e r o ,l.\aBJIeRUe B rrpasofi tIaCTH TO pM03

noro I J.Ji JI llH,l.\p a YMeHhmaeTCJI . CmaTbIIf me B03AYX , R a X O,l.\H I.LJ;IfH CSI B JIe

BOll qaCTlf TOpM03Roro IJ,UJIIIHApa II B peaepnyape , BbIRTII He MomeT, ;JTO

My MemaeT roranaa 2 . Tlon .lI.enCTBHeM cacaroro B03Ayxa nopmens TOP

M03Horo IJ,HJIHHAPS nepe reuiaer H nnpaso, npumuM8S1 TOpM03HYlO

IWJlOAKY K 060.lI.Y I<OJIeCa, OTtIerO u npOHCXO.lI.HT TOpMOifWHHC.

Ilpn HanOJIHeHHH MarUCTpaJlbHOJl Tp y OW C)IiaTblM B03AYXOM TOpM03

usre K OJIO.lI.K ll OTm lfMSIOTCH n p Y)IHfHaMH 0 1' K OJIec .
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§ 7 . H C TOp OTKp lTHfI e r octpepnoro sneHHJl

Haynenue aTMoc¢epnoro ,n.8BJI HUH liM er 60JlbUIYlO II n o ysra-rens

HYJO nCTopIIIO. R aI< H MRorIle zrpyr-ne aayvasre OTKPbITIHI , OH O TeCHO CBR 

a8HO C npaxru« CI<liMU norpefiao TflMH moneii.

YCTpOHCTBO aacoca 6bIJIO U3BeCT B O erne B rJIy601wii zrpeaaocra. On
HaKO 1I rrpe uuerpenecrcufl ~eHblif p u TOT rrs , nero n ne,n.OB8TeJIlI

06'bHCRH nU ABIDKean BOA bI an nopurne 1 B T p y 6 aaco 8 TeM, l ITO «rrpu 

POAB 60HTCH rrycrorer ~ . lIcTllHBBSI »ce rrpaunna 3T OI'O S1B.'IemISI - A BBJIC 

HIH' a-r o c rpepsr - 11M GbIJI 8 HeuaBec'rH8.

B KOHll, n e p aoil nonoauasr XVIl B. BO <1>nopeunuu - GoraToM TOp

1'OBOM repone I1T nu - CTpOlIllU TBK naaeraaexnae BCa ChTB8 1Om.u e aaco

ChI. On CO TonT 113 BepTlIKaJIhHO pacnonoacea uoti TpyGIoI , BHYTpH I<OTO

pOM HMeeTCR nopmeas . Ilpu n orrse ree IlOPIIlIUl BB px aa HlIM DOAHHMseT

CR nona (CM. pa ' . 11 6) . Ilpn nosrornn ;:)TUX HBCOCOB xorerr u DO,/1,HUMaTb

BO,/1,Y n a 60JlhWYlO BIoI OTY , HO nacocm «OTKR3hIBaJIlICh-' aTO ,/1,eJI8T b .

06paTlJJUlCh aa COBeTOM K raJIlIJleIO . I'annneii HCCne,/1,OBBn naco bl U

aamen, 'ITO OBn n cnpaBHb l. 3 aHSlBUJ UCh <lTlIM BonpOCOM, OH yK8aBJI , 'ITO

HaCOCbI u e MO.ryT nO,/1,URTb BO,D;y ssnne, lIeM 118 18 UTRJlbJIHCI<llX norcreii

(0: 10 M ) . Ho paapeunrrs Bo n p OC ,/1,O lWHU8 OH He ycne,n . Tlocne CM pTII I'a 

JUIneR 3TH aay-ra sre n CCn e ,/1,OBaHliH 0 P O,/1,OJl lliHJl e r o Y'IeHlIK - TOPPH

~enJlu . TOPPli q en JI li aaHRJICR II nayuenaesr aaneuna nO,/1,HSITUR Bop,hI 38

nopuiaex B Tp y 6 e nacoca , AnSI onsrra OB rrp ,D;JlomUJI acnonsaoaar-s

,n.JUfHHyIO CT KJIRHHyIO 'r p y GK Y , a BMeCTO BO,/1,bI B3RTb pryr». Brtepasre T8

KOll orrsrr (§ 42) 6bIJI u p OJJ.eJIaH ero ytIellIfKOM BHDIfUHll U 1643 r.
P83AYMhIB8R HaA 3TIfM onbITOM , TOPPlflleJIJm npxm .n K 3aKJIlOtIeHlI lO ,

srro 11 THRHOll rrpnquHoii rr O,/1,UHTllSI B 1'pyGI<e pTYTH flBJIReTCR .D.lUJJleHHe

noanyxa, a He oGOR3HL trycrorure . :.7r0 AaBJIeHUe npOH3BO)l)lT BOaAYx CBOIll'lt

BecOM . (A q TO B03AYX HMeeT sec - GbIJIO yike ,D;OK83aRO I'anune M . )

06 orrsrrax TOPPl1~enJIH yaHBJI rppaauyacxaii yYl e H bTii IIncKaJIh . OR

noaropan orrsrr Topprrsrenna C pTyThIO U BOAoi{. OAHBKO IIac K aJIh Cl{H 

TaJI , tIT&AnH oxonxarensuoro ,UOK aaBTeJIbCTBa rpaicra cy~ecTBOBaHlIR ar

Mocq)ep HOrO ,/1,aBJIeHlIH He o Gx O,UHMO nponen a-rs onsrr Toppanenrra 0 AIIH

paa y Il0 JJ.Hom HH I<8 KOll-H H GY.D.b r o p s i , a A P y roll p 83 H U aepnma e ee H H3

MepuTb B 0601IX nyxaa x BbICOTY p T YTH01'O cr on tia B TpyGKe. ECJIII Obi ua

B puni a e ropsr ' TOJIG p ryrn OK Aa aJl CR HH.iKe , tieM y n oznroac u a ee . TO OT 

CIO,D;A CJIe,D;OBa'lO ObI 381,JIIOl{lITh, t11'0 p Ty Tb B TpyGKe .a.eiiCTBllTeJlhHO 00,/1, 

n epxcaaaer RaT 10eep P HbI M ,l:\8BJIeHHeM•

•Jler xo nOIlRTb . - r OBOplIJI IIaCKBJIb, - liTO Y nOAHOlliliJI 1'OpbI Boa 

zryx OI<Ba bIBaeT GOJIhWee .aaaneaae, II M HEl a epuma e e e , Melli TeM KaK
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- K fl acocy

PH 191

H '1' HIHt8KI1X OCHOB8HI1ll rrp ezmon ar a-ns, "lIT06bI n pn p on a HCrrbIThIBaJIa
60JIhlllYIO 60H3Hb rrycr orsr BHI13Y. tle M asep x y ».

Tarcoii on srr 6bIJI nposen en, OH IlOKfl3aJI, xro ~aBJIeH I1e soaayxa aa sep
uran e Toii ropsr , r~e IlPOBO~I1JIHCb onsrrsr, GbIJIO no-rm H8 100 MM pr . CT.
MeHbIIIe, qeM y rrO~I10JKUH r opsr , H o Tl acx am, 3TlfM OrrbITOM He OrpaHI~Il1JI 

ca. LITOObI ente paa ~OKa3aTb . "liTO PTY'l'HbIJI CTOJIG B OIlbITe TOppWl eJIJIl1
nepxca aaer ca TMocepepHbIM ~aBJIeHl1eM , TIaCKaJIb rrOCTaBlIJI ztpyrotl

OlIbIT, KOTOpbIit OH 06pa3HOHaaBaJI ~OKa3aT JIbCTBOM rrycrorsr B n ycror e.
OIlbIT Tlacxana MOJKHO oc y m ecrna 'rs C nOMO~bIO rrpn fiop a, a aotipa

JK a a or o a a pncymce 196, r~e A - rrp o"llHbI if rrOJIbIll CTeKJI .fl H HbI ~i COCY~,

B KOTOPbIll n ponynreasr 11 anaansr zrae Tp yOKl1: O~Ha - 0'1' fiaposierpa E,
~pyra.fl (rpy fix a C OTKpbITbIMl1 KOHu;aMI1) - 0'1' fi ap oreer p a B.

IIp a 60p YCTaHaBJIJlBa IOT n a TapeJIKy B03~YIIIHoro aacoca. B a auan
Ol1hITa ztas ean e B ocyzte A pasn o 8TMocepepHOM ,OHO 113Mep.fleTC.fl p aa
HOCTbIO BhI 0'1' h CTOJIOOB pry 'ra B fiaposter p e E. B oapOMeTpe JK B pr ym,
CTOl1T H8 O~HOM ypomre. 3aTeM 113 CO a A B03)];y X BhIK8"l1UBaeTCH n aco
COM . ITo Mepe y )];aJIeHlIH soazryxa ypoaens pTyT U B n BOM KOJIeHe 6apo
Me'rpa E 110HII :>KaeTCH, an JIenOM xonene 6apoMeTpa B nOBbIUIaeTCH. Kor
~a B03~YX 6y~eT 110JIHOCThIO yaa n ea 113 cocyn a A, y ponerrs pryr u B Y3KOH:
Tpy6Ke fiaporae-rpa E 11a~eT II cpaaaxer Sf ypoaaera pTyTH B ero IlIHPO
I<OM KOJI He. B Y3KOll JKe Tpy6Ke fiaposre'rpa B pTyTh IlO)]; )];efICTBl1eM a'r 
Moc epepHoro )];aBJIeHHH nO,l(HHMaeTCfl ua BblCOTY h (pu c. 197). 8THM orrsr 
TOM IIacKaJIb ern e paa aoxaaan cvuiecr soaaaa e arraocdiepaoro ~aBJIeHH.fl.

Ol1bIThI IIacK8JI.fl OKOH"lJUTenbHO orrpoaeprmr TeopHlO A PUCTOTeJIH 0 «00
H3HH rrycrorr.t» H 110)];TBepJI.IIJIII cy utecr aoaaa a e 8TMO rpepuor o naan ea u s ,
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B. Jter enae 0 p XVI e e

Cyurecr ayer rrer enzta 0 TOM , K BK ApXI1M e,n. n p a uren K OTK phITl1lO , lITO

BbITaJIKI1BaIOru;aJI CMJIa pasna aecy mM,n.KOCTH B oG'beMe TeJIa.

Llaps I'a pOH (250 ner n o H. 3.) nopy-m n My nposepa'r r, xecraoc-cs
MaCT e p a , Il:3rOTOBI1BIIIerO 30JIOTylO KOpOHy. X OT JI xopoaa BeCI1JIa CTOJIb

K O, CK OJIh K O 6hlJIO orrryineno aa aee 30 JIOT a , n a p s 3ano,n.03p U JI, lITO OH a

113rOT OBJIeH a II3 CIIJIaBa 30JIOTa C ,n.p y ruM u , 60JIee ,n.erne Bb l M H MeT aJIJIaMI1.

APXH M ,n.y 6blJIO rropy-ren o yaaa'rs, H e JIOMaJI KOp OHbl, CTb JIII B Herr

npl1MeCb.

A OCT OBepH O H eI13Be CTHO, K 8 1<I1M M TO,n.OM nOJlb30BaJICR ApXU M e,n. , HO

M o m H O IIpe,n.IIOJIOmI1T b cnezryromee. Caaxana OR nam en, lITO K y COK lIRC

r o r o aOJI OTa B 19 ,3 paa a TRjK e JI e TaKoro m e 06'beM a BO,n.bI. Haax e r OBO

p a, n JIOT H OCT b 30 JIOT a B 19,3 p a aa fiorrsme nJIOT H OCTR B O,n.bI.

A pxaxeny n aao 6 bIJIO H a i iTl1 IIJIOTUOCT b Beru;eCTB8 KOpOH W . E CJIU 3Ta

IIJIOTHOCTb 01< 38J1a Ch Gbl GOJIbW e IIJIOTHOCTI1 BO,n.bI He B 19,3 paaa , 8 B MeHh

wee lIU CJIO p aa , 3H a lIH T , x opo a a GhlJIa H ar OTOBJIeHa H e II ' IllCTor o aOJIOTa.

BaBeCI1T b xopony GhlJIO JIerKO, HO KaK H allTI1 ee oG '.beM , s ezn, x o p o a a

6 h l JIfl oxem, CJIOm HOH <}lOPMbI. Maoro ,n.HeM: M yqUJIfl Apxaraena rra aana 

xa, M BOT o zra a acma , aaxo nacr, B fiane, OR norp al1JICJI B HanOJIHeHHy lO

Bo,n.oii Ba HR y , Hero aae aa n no OCeHI1JIa MhICJIb , ztaarua apemeaxe a azta-nr .

Jh I KYIOI:IJ,H M H BoaGym,n.e H H bIH: CBORM OTKp bIT lIeM , A p X H M e,n. BOCK I1K

HYJI : «8BpuKal 8 Bp H K a !» , lITO 3RalIUT: «Ham err HaIIIe JI!»

A p XIlM e A B 3Be Cl1JI K OpOR CR a t IaJI8 B n o an y x e , 3 3 T eM n BOA e . ITo paa 

H I1 IJ,e B sece OR paCCQI1TaJI nsrranxnaaronryro CHJI , panay io sec y BOAbl B

0 6 'beM e KOPOHbl~ OnpeA eJII1B a8TeM 06'beM KOpOHhl , OH c sr o r Bbl'Il1CJIUT b e e

n JIOT H OCT b , a 3R M nJIOTHOCTb, OTBeTI1Tb u a sorrpoc IJ,apR: HeT JI ll n pnrs ec H

,n.eIIIeBbIX MeTaJIJIOB B 30 JI OTOH icop oae? ITJIOT H OCT b seuie T Ba K Op OH bl OK 8 

38J1aCb M eH b IIIe IIJIOTH OCTI1 QI1CT OrO a OJIOTa. T eM caMblM M a CTe p 6 bIJI 1130

6JIl1 lIeH )~ 0 6 MaHe, a a ayxa 060r a T U JI8 Cb 38M e tl8TeJIbH b i M OTKpbITl1eM .

Bazraxa 0 30JIOTOH xop o n e noGYAI1JI a A p X I1MeA a 3aHJITbCR BOIIpOCOM 0

nJIflB a H I1H T eJI . B pe3YJIb T a T e IIOJIBHJIOCb 3 M elIa T eJIbHOe COlIH H e H H e

«0 fIJI8B 8 1OI:IJ,I1X TeJIa X ') , x o r o p o e AOillJIO AO Hac. B 3TOM COQHHeHl111 Ap
XI1M e ,n.OM crpop eay n npoaano:

T na, tcomopme msuscenee JlCUOKOCmu, 6yoy'iU orunueuo: 6 n ee.
noepuocaiomcsi ece ./ty 6:JICe, notca n oocmuzalOm. ona, U, npetiu:
6aR 6 JlCUOKOCmu, mepsuom. 6 C60e .+t eece CmO.l1-bKO, CKOJLbKO eecum.

JlCUOKOCmb, 63.R.ma.R. 6 067:>eMe men.
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§ 9 . 3HBp rM .qQUW-V.

t: 'AP ",lee He H

BD,Q e p .
Hbl .q H ra T n H

BCRKoe TeJIO, n on asrroe n an 3 MJIeU, ofin an aer rroTeHI..J;n 8JIhHOH aa ep 
r lieiL 8 TO B pas a on cr enea a OTHOCllTCR H K BO,lJ;e. Hanpa x ep , BOAa 06'h-

eMOM 1 M3 aa Bhl COTe 50 M 06JIa,l.\aeT n OTea I..J;HaJIhHOii aaepr aeii :
H x r 3

Err = 9,8 - . 1000 3 . 1M · 50 M== 500 OOO,D;m = 500 K,D;m.
Kr M

ITPll n anemra BO,lJ;M C 3TOii BhlCOThl COBepmllTCSI pafiora A czo 500 H:,D;m .
Ho B npapozie CpaBHHTeJIhHO p eznco BCTpe"tlaIOTCSI 60JIbm Ue aozton a

;J;hI. Harne ncero pycrra perc HMeIOT He60JIhm OH YKJIOa. B 3TUX CJIy-qaRX
;J;JIR oaa HUR ,ll;IiBJIeHH.H inanopav, n eoox omoaor o ,ll;JISI p afio'rsr ranpaa
JIll"tleCKlIX zma r ar ea ea, n paxoztarca UO,ll;HUMaTh ypoaen s sonsr B pexe
acxyccraeaa o, npa n osrom a rrJIOTH:H. 3a C'Ie T aaepr-na nonarrron son sr
r a npaan a v ecx a e ,ll;BUr aTeJIU Mor y T coaepnrar t, MeX8Hll"tleCKYIO pafior y .

O,ll;RH II3 rrpocr etmra x II ztpeaaefnmrx ,ll;BuraTeJIeii - 600R/-LOe « on e
CO. H an 60JIee cosepmemrsre r anpaamorecxae ,ll;BIlr8TeJIU - eoiinue:«
myp611HbL. B TaKlIX oryp6HHax aozra ornaer aaepr mo KOJIecy, rrptrsona B
,lJ;Bllm Hu e JIOrraCTU Typ6UHhI. P a60Qe KOJIeCO Typ6nRhI COe,ll;HHeHO C sa
JIOM :meKTpHTlecKoro reaeparopa , ,ll;aIOm;erOanercrpa-recrca ri TOK.

B empsucu.e de uearn n u. ucno.m. s utorn :JH ep Z1l10 06 ll:HCyw,ezocR
6030yxa - eemp a, 8 Hepr m o serp a anor zra H83hlB8IOT aaepra ii orOJIy 
601'0 y rJIR • .

PI r, 1 8

Berep npe.n;CTaBJIReT co6oii u C'rO"tlHUK neu reson
aa epr nn , HO 3TOT HCTO'IHHK oaepr a n 06JIa.n;aeT 60JIb
IllUM HerrOCToaHCTBOM, - B 3TOM ero He ,ll;06CTBO.

B Tp a Hhl e ,ll;BUraTeJIU n3BeCTHhI C npennetrmax
speraeu. COBpeMeHHhII~1 ,n;OBOJIbilO MOrn;Hhl ii ser p a 
Hoii ,lJ;BIIraTeJIh Il306psJKeH a a p n cy a x e 198. ,D;BH
JKyrn;H CR MaCChI B03Ayxa OKa3bIBaIOT naanenne HS
HaKJIOHHhIe nJIOCKO TH x psmsea BeTpRHbIX ABura
TeJIeii u n p a aonrrr a x B ,ll;BumeHlie. Bpamar em.a oe
,ll;BIImeHUe KphTJIheB npa rrOMOII\H CnCTeMbI rrepe
Aa"tl nepeztaercx Mex aHH3MaM, BhIrrOJIHRIOII\HM rca
KyI0-.na60 pafiory.

8KOHOMn"tleCRH u,eJIeC006pa3HO UCnOJIb30B8Tb
BeTpOABUraTeJIhHhle y TaHOBRH TaM, rne serpsr AY
IOT qaCTO II CnJIbHO. Hanparaep, B IToBOJImbe, Ka 
3aXCTaHe, ua Arrrae. "Y,ll;o6ao nx IICrr0JIh30BaTb II B
OTA8JIeHHhIX paiionax, I<Y,ll;a He n ocr ynaer 3H praa
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0'1' 3JIeK TpOCTaH I.I,uii , x y zra T PY,ll;H O n O,ll;B0 3H Tb TOilJIHBO, n a npasre p B ,ll;aJI h 

HJIX U JI JI B bI COKorop H h I X axcnemnma x . O H H, K 8 K U rU,ll; p mJJIHtIeCKHe

zrna rarezm, U eror npea x ymecr aa nepen ,ll;B HT 8 T eJUI M U , B K OT Op bI X HC

TO '<IHUKOM aaeprnu CJIymH T TOn JI HBO IIJIU P 8,ll;U 08KTIIBHoe ae nre TBO.

Bo-nepnsrx , B O,ll;R H bIe H B03,ll;YIIIH b l e ,ll;B HT8TeJIH , n OCJI e '1'01'0 K aK OHn

nocrpoea sr, yxce He r pefiyror 38TpST aa TOnJI IIBO. 3 HeprUR , I1CnOJIb 3 y e

MaR B H H X , - 3HeprRR TeK yrn;eR nozrsr R serpa - nOCT a BJIReTCR c a M oii

npnponofi, B 0 306H OBJIReT cR .

BO-BTOPhIX, pa60TS ar n x ,ll;BH r 8 T e JIe ii He conpos oacnaer ca BbI~eJIeHH

eM spezrast x OTXO,ll;OB : r a 3 0 B , oop aayronmxca npa cropaaaa TO nJIUB8 lIJIll

P 8,ll;UOaKT U B H bI X OT X O,ll;OB , T . e. B BO,ll;RH bI X II BeT p SlHbI X ,ll;Bllr8TeJIRX IlC

n OJIb 3YlOTCR 3KOJIOr H '<IeCKR {IHCTbIe IlCTO'<IHHKU 3 H eprUH. B HeKOTo phIX

MeCT ax rrpMM eH R 101' erne O,ll;HH BlI,ll; 3 KO OrU'<IeCKU tUI CT h l ,ll;BRraTeJIeii ,

HCnOJIb 3 Y lOrn; M X aa eprmo n pUJIR BOB II OT JII1B OB nonsr B M Op R X II oxeanax,
n p n-qU H OH K OT Op bI X RBJIR e TCR CU JI a aceranpa oro TSl rOTe HUH .

10. LleHTp T JlCe CTH 'JlB

Tl pa C03,ll;a H H H M a WHH, M eX8HU 3MOB H P83JIlltIHh iX K OHCTPYKI.I,HH

B a mHO 3H 8 T b , npa KaK H X yCJIOBHHX OH II 6 Y,ll;YT Y CT OR '<IH B bIM U , T. e. H 8 X O

,ll;I1TbCH B p 8 BH OBe IIll . K a lu l M :iKe otipaaora M o m HO ,LJ;0611T hC R p 8 B H OBe llH

T e JI a ? B03b MeM JIH H e H Ky R, 06BR a 8 B ee n eT JI e H , ITO,ll;BeCH M aa I H ITH . 3a
TeM, IT pesreruaa neTJIlO n o JIIIH e H Ke, MomHO H8RTR nOJIO:iKeHHe, B K OT 

pOM JI H UelIK8 6 y JJ,eT n SXOJJ,IlT b CH B paaa oae ca u . B TOM nysae rosopar,
'<ITO m ra eiixa n O,LJ;Be m na B I.I,e H T p e T H :iK e CT H . IJ;e H T p T H m e CT H IIMe e TCSI y

K a m ,LJ;Or O T e JI a . l.J T O me T aKo e nerrrp TH :iKe CT U? P a 3,LJ;eJI H M M hI CJIeHHO TeJIO

aa HeCKOJIhKO 'la CTeH. Ha K a m ,ll;Y W '<IaCTb 6YJJ,e T ,LJ;e H C'l'BOB8T b Cn JI8 TRmec

r a , KOTopaR acerzta Han p 8 BJI e IIa Bep THKaJIb HO BH H 3 (pu c . 199).
T O'<IK Y npMJIOmeHlU I paaaonetrcruyiou; IT ca .n TSlm e CTH, .n;eH TByW

lI.I,HX H8 OT,LJ;e b H hI e '<Ia CTH TeJI a , H a 3hIBalOT uerrrposr TH:lKeCTH T ena (CM .

p u c . 199).

c
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P",c.200

8K n<e H a i l:Tu uerrrp TS!n<e T n B p a3JIW IHbI X Bep )J.bIX T JIa. ? Ilp o n e 

JIaeM CJIe.a, YIOlquR OrI bI T . B 0 3 b Me M r)HfI'Y PY aenpa n u n s n o ii q)OP M bl It3 xap 

TORa (pn c. 200 , a) Ii n O)J.BeCUM ee n a r S03)J.b BM eCTe o OTBeCOM . Ha rlmry

P. Ae i%:c T ByIOT )J.Be CHJl bI : ClIJI8 TS!n<e CTlI U u n a ynpy r o c r u. IIoC K OJIhK Y

K a p TOH H8XO)J.UTCSI B noxo e , TO ~TU Be CUJLbl B3aU.MHO yp a8 11 oa ew u
eatomcst, m. e. OHU paenui no BeJLU'lUHe U nanpaenenei 6 paenuie
Cmoponuc. 8'1'0 3Ha"llRT. 11'1'0 T01IKR rrpUJIO.iKeHR.SI en JIen<8T aa OJ(H o i i

Bep'I'R J<8 JIh H OH: np.HMOR, or sreueaaoa OTBeCOM.

Ilpoaezrere aa <purype sepTRKaJIhHyIO JIUHRIO no orn ec y. 3aTeM nozr

BeCUM e e B zrp y r o a TO"llKe R CH OBa npoaene sr no o-rnecy BepTIIK 8JIbU YIO JIR

HHlO ( p u c . 200. 6) . CKOJIbK O 6bI HR n p OBO)J.U JIH TaKUM eno 0 6 0 1\1 .rIIlUU M ,

s ee OH R nepecex y r c a B O)J.H OR rouxe, KOTopaSI R 6Y)J.eT u,eHTpOM TSI.iK CTH

TeJIa C ( pRC. 200 , 6 ). Ilpoaepar-s 3'1'0 MO.iKHO, eCJIH na OCTpRe x a p HA aIIIa

n OMeCTIITb epu r ypy B H H.n.eH HOM uenrpe T.SIJKe C1'R. OHa OK a :rK rca B p a s 

HOBeCR R ( pHC. 200. z ) .

Bo BpeM.SI onsrra M bI HeCKOJIhKO p83 MeH.SIJIR rrOJIO.iKeHUe K a p To HHo R

epu r ypbI, HO u err rp T.SIjJ:<eCTU e OCTa B8JlC.SI B )J.H OH R TOR »c e TO<IKe .

Pile 201
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Tlpti JL1060.M.. nOJlOJICeHUU mena uen rnp mRJlCeCmU ezo HUXO

OUmCR B oduois u moil »ce moutce.
Hanpnraep, nenrp TjD K eCTM mapa JIem.MT B ero reOMeTpUqeCKOM

nenrpe, y ll,MJIMH,D;pa OH HaxO,D;MTCJi na cepezraae JIUHMH. COe,D;UH.HIOIIJ;eH

nearpsr ero OCHOBaHMH, y napannen erranena - B TOqKe n p e c en enna ,D;MarO

a an e i i (pMC. 201). Haorna nearp T.Hm.eCTI1 M o m.eT aaxomm.ca 11 BHe TeJIR.

Hanproaep, y KOJIbLJ,a OH Jl e m.MT na nepece-reaaa ,D;I1aM T pOB (puc. 202) .
Ilono aceuae nerrrpa T.Hm. e CTI1 M o m.eT 1I3 M eH.HTbCR T OJIb K O rrpn U 3M e 

H e HI1I1 OTHOCI1TeJIhHOrO pacrronoxcerraa qaCTeH TeJIa.

l 1.YCIl P H

P a ,D;eJI M eXRH U K M , I13y-'I UIOll.J,uij y JIO BI1.H p a B HOBe CH .H T eJI . HU3bIBaeT

C.H c r a -rmcon .

P UCCMOT p UM paamorasre CJIy't.I RH paBHOBeCH .H TeJI, MM e lO IIJ;nX O,D;Hy

TOqKY orropsr .
Ilosecn sr na rB0 3,D;h JIu HeiiK y TUI<, qTOGhI OH a 3R H.HJIU nOJIO>KeHUe

p UBI-IOBeCll.H ( p u c. 203, u). ECJIM JIllHe iiK y OTKJIOH MT b B CTOpOHy, TO non

,D; U CT BH M CHJIhI T .H>Ke CTlI OHU B03 Bp UT U TC.H B npexore e IIOJIo m.eH lIe .

PaBHOBeCU e , npn K OT Op OM BbI Be ,D;e H HOe 113 IIOJIOjK e H H .H pUB H OBe CH .H

TeJIO BH OBL !< nesr y B0 3Bp a m;a e T CR , lIU3 hI BflIOT Y CTo i i qHBbIM.

Fl pu. yc m OU 'l UBOJH paen oeecu u. ueu.mp m suscectrui mena pacno
JW JlCe H H U JICe OCU ep a uieu usi u. uaxodumcsi na eeprnu rcanouoii

npsocois, npox oiisuueii «epes am y OCb.

'I'erre p s p aC IIOJIo m.H M JIllHe i iKY T aKUM oGpa30M , qTOGhI uearp T.HmeC

Tn H8XOA U JI C.H a a O,D;HOH Bep T MK aJIh H Of I JIU H lIlI C TOq KOii OIIOphl, HO asnne

n e e ( p u c . 203 , 6). ECJIU JIU HeH l<y BblBCCT H U 3 IIOJIOmeHI1 .H p a BHOBe CH.H, TO

c
- - .

I

••
F 'I' lI.. THlK TII)t':,

I

T F 'I'lIltt

t
I,

a\ 6 )

PH , 203
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OH a OOJI b m e B H atIaJIbROe n OJIQjKe H l1 e H e s e p a erc a, T a l{ K8K ClIJIa T Slm e c 

TH, AellCTBYlO~BSI a a JIlm e n KY , npenar cr nyer ::lTO ry .
P a B U OB c n e , DPU KOTOp OM BbIBeAeUHoe H3 p aBH OB eCH SI TeJIO H e B03 -

s pamaer H B HaqUJI bHOe nOJIOm e H H e , H 83b1BaIOT ueYCT OnQUBbIM.

Tlp u fley mOU llUBO~t paen oaec u u ueu mp m.JlJIC em u m eu a pac
n OJlOJICeH »uu e oc u .paui eu ust U n a x odu.m cn na eepmu tca.n »
no ii llpR.AW U, npox odsuueii uep es am y ocs ,
IIOABecn M 11H elll <y aa rB03Ab TaK, tIT06bI uear p TSlmeCTH JI U HellK l1 n

1W IK a OIIOpbI COa n UA aJIIl (puc. 203, 0 ). Jlrraeiix a OT TOJI~OB 6 YJI.eT MeHR b

csoe DOJIOmeH Ue, R O pasaoaecaa He norepaer.
P as uonecne aaastaarcr 6eapa3JUJQn blM . e 11 DpH OTKJIOHeHHlf l1JIH:

nepexremeana TeJJ 8 OHO OCT8e TCSI B p a BfIOBe Cl1 l1 .

Flp u 6e3po3.fI.U;1110.'H paeuoeecuu OCb ep a uieuun men.a Il p OXO
Gu m uep es ezo uen rnp msuscecm u • npu. . .m o:« uen m p mR:JICeCmU
m e.na oc m aemcst na OOHO~t u mOM »ce y pOBlle npu Jl /06blX no
JLO:JICe HIU 1X men.a .
Illapnrc , HaxoASllLl,nnC.H B Y CTOWIH:BOM pasaoaecna, DOKaa8H Ha pacyn 

xe 204, 0 , B uey c TolltlI1BOM - aa pncymce 204, 6 If B fieapaananaosr - na
pacyaxe 204, 8 .

B U A paBU OBeCllSI M On< HO YCT8ROBllTb DO l1 a M e u e UHlO n OJIOmeH lISl

uenrpa TSlmeCTIi TeJJn. xoraa er o BblBOASlT H 3 COCT OSlU HSl p aBHOBe CH R . Ec
JIll uea r p T SliKe CT H rrpn 3TOM nOAHHMa e TCR . paa uoaecrre YC TO H tlJIBOe , ec 
JI ll uetrrp TRiKe CTH npn TOM orrycxaerca , paaaos ecne TeJIn aeycrofimraoe ,
eCJIlI uearp T HiKe CT l1 B JIl060M nOJJ OiKeHIH 1 T e JIa OCTaeTC.H fIB OAROM ypoa

lie, T O paanoneca e T eJI H fieapaarnmuoe.
B YCT OlftlHBOM paaaouecmt H 8 X O)J;HT CSI rno

60e TeJIO , an csuree H 8 RHTH : JIaMDa , JI lOCTpa .

rpY3HK orueca n T . A .

B Ge3pa3JIlltIHO pannoaecan HOXOAHTCH

KOJJeC8 UBTO w6UJlSl BeJIO anezta n npyrae apa
umrouureca t l 8 T Il MalllllH. Y KOTOpbIX OCb apa
ut H U H DPOXOJ~lIT xepea nx uenrp TSIiKeC'1'II.

Llnpxoasre PTHCTbl . H npn ss p , npn XO)~L

6 ITO KaRIlT COX p lUlHIOT panaca cue, n:JM eHSIff

nOJIOmeHJl e CBO 1'0 uerrrpa THme CT IT.

Teneps pnc cMoTpllM yeJJOBJ!}1 pasaoue ' n IT

T JI , nMelQ~HX unomans ODOpbI. BOJlbIllllHCT 

BO npeAMeTOB , o x p y ac u ro rn u x H c . OIJIrpae T CH

aa aexoropyro DJIOI~a~h. Hanpn rep. JI,OM fi . fl O

TO 10611 JIIl. CT HJIKII II T . A .

a l

188



61
P~l 205

a)

B03h r eM nplI3M Y na m a pau p a x ( puc . 205 , a). I:C uear py TH)Ke CTIi

n p H3M h l npmcpermxr OT Bec . E Y).l;e M n OCTe rr e H HO MeHJlTb rp o p sr y npli3MbI .

P a BH OBe CH e n p n a ra s r OCTaeTCH YCTOi1~lfBbIM , n o x a JUlHUJl OTBeC8 n p o 

XO).l;HT xepea n n o m an s onopsr (pu c. 205, 6) . K 8 I{ TOJI h K O JIlfHlUI OTBeC8

OKa3hI BaeTCH H r p a a n u e rr JIOIlJ,8 JJ.H o nop s r , p 8 BHOBeCHe CT 8 H OBH T CH He

YCTOHl.lHBbIM ( p u c. 205 , 6 ) . IIpn H e 3Hfil.Il1Te JIh H OM OT K JIOH e H H H srrpaso

rrp U 3 M 8 orrpOIOfJJ.hI B8 e TCJl .

0 6 YCTO H4HBOCTII rr OJI O)Ke HliUl T eJIfi M O)KHO TaI{ )Ke CYJJ.HTb n o BeJIH~U

He y rJI8 nosop ora, a eofixonnrao ro ).l;JI.fI n p rr a en e a u a TeJIa B H e y c TOH q U BOe

p a B H OBe CH e .

l.lT06hl T e JIO 38HSlJIO rrOJIO)K nne He y T H 4lfBOrO p aaa BeCliIH , ero na

JJ.O noaepayrs sox p yr OCH , npo x o narue i i xepea JIH H lIlO orropsr . qe GOJIb

III y r o ,n a: aa K OT OpbI M H y )KU O ).l;JIH ar o ro n o s e p a y r t, TeJIO (pRC . 206) ,
Te M yCTOHtI HBee' rrep BOH a tI8 JI b H Oe IIOJIO)Ke H U e TeJIa .

BeJIU l.JHH 8 y rJI8 IIOBOpOT 8 , 8 CJIe).l;OB8 T eJI b H O, II Y CTOUqHBOCTb T e JI8

38BHCSlT OT paaxrepoa IIJIOIlJ,a)l;II, H8 KOT Op ylO OHO OIIlIpaeTCH, JiI OT n OJIO

)KeHllSl e ro I1, a r p a TH)Ke CT JiI.

PI1 206
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OTB e TbI K ynpaJKHeHHHM

Ynp. 4. 3. 657 KM .4. 13,3 ~ . 5. 4 ~ .
q c c

Ynp. 5. 2. 16,2 KM.

Y np . 6. 2. 1 ~ . 3. "" 4 ,4 KI' .
c

Y 7 4 0 12 r xr r
np. . . , 3 ; 120 3 . 5 . 1 ,6 3 ,

eM I eM

Ynp. 8 . 1. 0,4 x r : 0,5 xr: 6,8 rcr. 2. 120 CM3. 3. 4 rcr , 4 . es 53.
Ynp. 9. 1. 34 II ; 4 H; 15 KH; :<: 0,6 H . 2. 500 H; 3 H . 3 . "'" 71 KI'. 5 . 50 H;

50H.
Ynp. 11.1. "" 900 H. 2. 10 H. 3. 700 H.
Ynp. 12. 2. "" 47 KITa; "'" B 3 paaa. 3. 6000 Krla (6· 103 RITa). 4. "" 150 0

ITa; B 10 paa MeHbIlle.
Ynp. 14. 3. 113MeHHJIocb. O,n;HHaKoBo.

Ynp. 15. 1. "" 6 KITa; "" 4,8 KITa; "" 82 KITa. 2. "" 112 000 KITa. 3. 50 CM2.

Ynp. 19. 1. cz 10,3 M . 2. 28,4 KH.
Ynp. 20. I') 1000 r-Ila , 750 MM pr. CT.
Ynp. 21.2. "" 460 M. 3. "" 101 3 r ITa. 4. "" 162 KH.
Ynp. 22. 1. "" 10,3 M. 2. == 13 M; "" 76 CM.
Ynp. 23.1. 120 T. 2. B 90 paa, B 100 paa,
Ynp. 24.3.0,98 H; 0,784 H. 4. "" 45 KH; "" 25 ,5 KH.

Ynp. 26.1. Y MeHbIUuTcH. 2. "" 10 000 M3. 3. "" 16 x H .
Y np . 2 8 . 3 . == 300 K)J;JK . 4. "" 240 K)J;JK .
Y np . 29.1."" 180 KBT. 2. == 55 BT. 3. 120000 KLJ;JK. 4. 750 BT.

6. == 2,9 KBT.
Ynp. 30 . 5. == 416 KI' .
Ynp. 31.1. 3 M. 2. 2240 LJ;JK. 5. 2380 )J;JK.
J-Tnp . 3 2 . 1. "" 10 K)J;JK . 4. 1350 LJ;JK.
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Hl\_l��������]  ��������d]��������]  ��������d]�������]  ��������d]�AZ^Zgb_�� �Ijb� \a\_rb\Zgbb�l_eZ� mq_gbd�iheh`be� gZ� ijZ\mx� qZrm� \_kh\]bjb��bah[jZ`_ggu_�gZ�jbkmgd_�����ihke_�q_]h�\_ku�ijbreb�\ jZ\�gh\_kb_�� <uqbkebl_� fZkkm� \a\_rb\Z_fh]h�l_eZ� b \ujZabl_� __ \dbeh]jZffZo�Hl\_l����] ����] ����] �����f]������f]� ����] ���f]� �������]  ���������d]AZ^Zgb_�� �Hij_^_eyy�fZkkm�l_eZ��mq_gbd�mjZ\gh\_kbe�_]h�gZ�\_kZo��ihklZ�\b\�gZ�ijZ\mx�qZrdm�ke_^mxsb_�]bjb��h^gm����]��^\_�ih����]��h^gm���] b�ih�h^ghc���������b ���f]�
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AZibrbl_��q_fm�jZ\gZ�fZkkZ�\a\_rb\Z_fh]h�l_eZ��\ujZab\�__ \dbeh]jZffZo�b ]jZffZo�Hl\_l����] �����] �����] �����] �����f]������f]������f]� �����] ���f]�  ��������]  ���������d] AZ^Zgb_�� �JZkkfhljbl_� jbkmghd� ���� DZdbfb� ]bjyfb� ba� wlh]h� gZ[hjZfh`gh�mjZ\gh\_kblv�l_eh�fZkkhc�������]"������]"������]"Hl\_l�������] g_evay�mjZ\gh\_kblv�]bjyfb�gZ[hjZ�l��d��h[sZy�fZkkZ�\k_o]bjv�±�������]������]  ����] ����] ������f]� ����] �����] �����] ����] ������f]������]  �����f]�������f]������f]AZ^Zgb_�� �DZd�� g_� ihevamykv� \_kZfb�� fh`gh� ihdZaZlv�� qlh� fZkku� ^\mo[bevyj^guo�rZjh\�h^bgZdh\u"�DZd�wlh�ih\_jblv�ijb�ihfhsb�\_�kh\"Hl\_l�?keb�fZkku�rZjh\�h^bgZdh\u��lh�kdhjhklb�bo�ihke_�\aZbfh^_c�kl\by�^he`gu�[ulv�h^bgZdh\u��Qlh[u�ijh\_jblv�wlh�ijb�ihfhsb\_kh\��gm`gh� ihf_klblv�rZju� gZ� jZagu_� bo� qZrb��<_ku� ^he`gugZoh^blvky�\ jZ\gh\_kbb������MijZ`g_gb_���AZ^Zgb_�� �<ujZabl_� \ dm[bq_kdbo� f_ljZo� ke_^mxsb_� h[t_fu�� ���� ^f��������kf�������kf���������ff��>Zgh� J_r_gb_�9�  �����^f�9�  �������kf�9�  �����kf�9�  �������ff�9�f���±�"
9�  �����^f�  �����u�������f�  ������f�9�  �������kf�  �������u����������f�  �������f�9�  �����kf�  �����u����������f�  �������f�9�  �������ff�  �������u������������f�   ���������f�

Hl\_l�������f���������f���������f�����������f��
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AZ^Zgb_�� �
Iehlghklv�j_^dh]h�f_lZeeZ�hkfby�jZ\gZ������ �fd] ��Qlh�hagZ�qZ_l�wlh�qbkeh"�<h�kdhevdh�jZa�iehlghklv�hkfby�[hevr_�iehlgh�klb�Zexfbgby"Hl\_l����Uhk  � ����� �fd] ��Wlh� hagZqZ_l�� qlh� hkfbc� h[t_fhf� ��f� bf__lfZkkm�������d]�

�� UZe  ����� �fd] �� ����
fd]���� fd]�����
�
�

Zehk   UU
Hl\_l�� | \ ����jZaZ� AZ^Zgb_�� �Ljb� dm[bdZ� ±� ba� fjZfhjZ�� ev^Z� b eZlmgb� bf_xl� h^bgZdh\uch[t_f��DZdhc� ba� gbo�bf__l� gZb[hevrmx�fZkkm�� dZdhc� ±� gZbf_gv�rmx">Zgh� J_r_gb_�

�fj� fd]���� U U
�e� fd]��� U U

�eZl� fd]���� U U9�  �9�� �9��P� ±�"P� ±�"P� ±�"

L�d�� ih� mkeh\bx� 9�  � 9��  � 9��� lh� ijbkjZ\g_gbb� dm[bdh\� fh`gh� jZkkfZljb�\Zlv� ijhba\hevguc� h[t_f��Imklv� 9�  9�� �9�  ��f�
d]����fd]����f�9P �����  � U� LLh]^Z� d]���fd]���f�9P �����  � U� 
d]����fd]����f�9P �����  � U� 

Hl\_l��Ihkdhevdm�h[t_fu�h^bgZdh\u��jZkkfhljbf�fZkkm���f� \_�s_kl\��GZb[hevrmx�fZkkm�bf__l�dm[bd�eZlmgb��Z gZbf_gvrmx�±dm[bd�ev^Z�
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AZ^Zgb_�� �KZfh_� e_]dh_� ^_j_\h� ±� [ZevaZ��FZkkZ� _]h� ^j_\bkbgu� h[t_fhf���� kf� jZ\gZ� ��� ]�� <uqbkebl_� iehlghklv� ^j_\_kbgu� [Zevau� \]�kf� b \�d]�f��>Zgh� J_r_gb_�9  �����kf�  ��������f�P  ����]  �������d]
�� fd]���f]�U ��±�" 9P U

�� Ff]����kf��� ]��   U
�� fd]���f������ d]�����   U

Hl\_l�������]�kf�������d]�f��AZ^Zgb_�� �;jmkhd�ba�ihjhehgZ�bf__l�jZaf_ju�� mdZaZggu_� gZ� jbkmgd_� ���Iheh`_gguc�\ qZrm�\_kh\��hg�[ue�mjZ\gh\_r_g�]bjyfb�\ ���������b���]��Hij_^_ebl_�iehlghklv�ihjhehgZ�b \ujZabl_�__ \�d]�f��>Zgh� J_r_gb_�9  ����kf�u����kf�u����kfP�  �����]P�  �����]P�  ����]�fd]� �U ±�"
9  ����kf�u����kf�u����kf� �����kf�   ��������f�P  �P� ��P�  �����] ������] �����]   �����]  ������d]�

��kf
���kf���kf

��� fd]���f������ d]����f������������ d]��������9P   � �  U
Hl\_l������d]�f��
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�����MijZ`g_gb_���AZ^Zgb_�� �Hij_^_ebl_�fZkkm�\h^u��[_gabgZ�b jlmlb�h[t_fhf����e�>Zgh� J_r_gb_�9  ����e  ������f�U[  ������d]�f�U\  �����d]�f�Ujl  �������d]�f�P\��P[��Pjl ±�"
P\ �U\9  ������d]�f� u������f�  ����d]P[ �U[9  �����d]�f� u������f�  �����d]Pjl �Ujl9  �������d]�f� u������f�  �����d]

Hl\_l�����d]������d]������d]�AZ^Zgb_�� �< f_gamjdm�gZebl�d_jhkbg��jbk�������Hij_^_ebl_�_]h�fZkkm�
����
����
���

>Zgh� J_r_gb_�9  ����fe� ����������f�  ����kf�Ud  �������]�kf�P ±�"
P� �U9P �����]�kf�� ���kf�  ������]

Hl\_l�������]� AZ^Zgb_�� �>_j_\yggZy� fh^_ev� ^_lZeb� fZrbgu�� ba]hlh\e_ggZy� ba� khkgu�bf__l�fZkkm� ����d]��DZdmx�fZkkm�[m^_l�bf_lv�wlZ�^_lZev��ba]h�lh\e_ggZy�ba�klZeb">Zgh� J_r_gb_�9�  �9�  �9�Ukhk  �����d]�f�Ukl  ������d]�f�Pkhk  ����d]Pkl ±�"
P �U9�� U P9

�
�FRF� f�����fd]��� d]���9   

d]����f�����fd]����9P ���klkl  u uU 
Hl\_l�������d]�
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AZ^Zgb_�� �FZrbgZ� jZkkqblZgZ� gZ� i_j_\hadm� ]jmaZ� fZkkhc� ��l�� Kdhevdhebklh\�`_e_aZ�fh`gh�gZ]jmablv�gZ�g__��_keb�^ebgZ�dZ`^h]h�ebk�lZ���f��rbjbgZ����kf�b lhesbgZ��ff">Zgh� J_r_gb_�D� ���fE� ����FfF  ��ffP� ���l   ������d]1 ±�"

GZc^_f�h[t_f�h^gh]h�ebklZ9� �D�u�E�u�F9�  ���f u ���kf u ��ff  �����kf u ���kf u ����kf   ������kf�� ��������f��h[t_f���ebklZ�`_e_aZ�GZc^_f�fZkkm�h^gh]h�ebklZ� d]������f�������fd]�����9`�P  u uU �fZkkZ���ebklZ�`_e_aZ�GZc^_f�\f_klbfhklv�fZrbgu�������d]����� d]����PP1 �    
Hl\_l��ijbf_jgh�����ebklh\�`_e_aZ�

AZ^Zqb�gZ�ih\lhj_gb_�klj����AZ^Zgb_�� ����DZjlhn_ebgZ�fZkkhc����] bf__l�h[t_f����kf���Hij_^_ebl_iehlghklv�dZjlhn_ey�>Zgh� J_r_gb_�P  ��] �9  ����kf�U ±�" ��� fd]����f]����kf�� ]��9P     U
Hl\_l�������]�kf��������d]�f�����Hij_^_ebl_�fZkkm�f_^gh]h�ijh\h^Z�^ebghc����f b�iehsZ^vxihi_j_qgh]h�k_q_gby���ff��>Zgh� J_r_gb_�O  ����f6� ���ff�U  ������d]�f�  �����]�kf�P ±�"

9  �6 u O  ���ff� u �����kf� ����kf�]����kf���kf]���9P  u U 
Hl\_l������]�
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���KlZevgZy�^_lZev�fZrbgu�bf__l�fZkkm� ����d]��Hij_^_ebl_h[t_f�^_lZeb�>Zgh� J_r_gb_�P  �����d]U  ������d]�f�9 ±�" ��
�

kf���f������
fd]����d]���P9    U 

Hl\_l������kf�� �����MijZ`g_gb_���AZ^Zgb_�� �Ijb\_^bl_ �ijbf_ju �ijhy\e_gby �kbeu�ly]hl_gby ��kbeu�ly`_klb�Hl\_l�Ijhy\e_gb_�kbeu�ly]hl_gby��ijbly`_gb_�ieZg_l�d khegpm��ieZ�g_l�b bo�kimlgbdh\�b ^j�Ijhy\e_gb_�kbeu�ly`_klb��iZ^_gb_�dZfg_c��^h`^v��]jZ^�b ^j�AZ^Zgb_�� �Ijb\_^bl_�ba\_klgu_� \Zf� q_jlu� koh^kl\Z� b hlebqby�f_`^m\_khf�l_eZ�b kbehc�ly`_klb��^_ckl\mxs_c�gZ�wlh�l_eh�Hl\_l�Koh^kl\h�bo�\ lhf��qlh�hgb�bf_xl�h^bgZdh\mx�ijbjh^m�±�ly]h�l_gb_�a_feb�b h^bgZdh\h_�gZijZ\e_gb_�±�d a_fe_��Hlebqb_�khklhbl\ lhf��qlh�kbeZ�ly`_klb�^_ckl\m_l�gZ�l_eh��Z \_k�±�kbeZ��k dhlhjhcl_eh�^_ckl\m_l�gZ�hihjm�beb�ih^\_k������MijZ`g_gb_���AZ^Zgb_�� �Q_fm� jZ\gZ� kbeZ� ly`_klb�� ^_ckl\mxsZy� gZ� l_eh� fZkkhc����d]"�����]"�����l"��� ]">Zgh� J_r_gb_�P�  �����d]P�  �����]  �����d]P�  �����l  ������d]P�  ����]  �������d])l ±�"
)7  �JP ��J  ���+�d])�  �����d] u ��G�d]� ����G)�  �����d] u ��G�d]� ���G)�  ������d] u ��G�d]� �������G)�  ������d] u ��G�d]� �����GHl\_l����G����G��������G������G�
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AZ^Zgb_�� �<uqbkebl_�\_k�l_eZ��fZkkZ�dhlhjh]h����d]������]�>Zgh� J_r_gb_�P�  ����d]P�  �����d]J� ± "�J� ± "
J  �JK��J  ����+�d]J�  ����G�d]� u����d]� �����GJ�  ����G�d]� u�����d]� ���GHl\_l������G����G� AZ^Zgb_�� �Q_eh\_d�\_kbl�����G��DZdh\Z�_]h�fZkkZ">Zgh� J_r_gb_�J  �����GJ� ����+�d]P ±�"

J  �JK d]��d]G�� G���J3P    
Hl\_l�����d]� AZ^Zgb_�� �Kfh`_l_� eb� \u� ih^gylv� ieZklbgm� ba� ijh[db� h[t_fhf� ��f�"DZdhc�\_k�wlhc�ieZklbgu">Zgh� J_r_gb_�9  ���f�U  �����d]�f�J  ����G�d]P��3 ±�"

P  �U9��3  �JPP  �����d]�f� u ��f�  �����d]3  ����+�d]� u ����d]� ������G
Hl\_l��g_�kfh`_f�������G�

�����MijZ`g_gb_���AZ^Zgb_�� �Q_eh\_d��fZkkZ�dhlhjh]h����d]��^_j`bl�gZ�ie_qZo�ysbd�fZkkhc���d]��K dZdhc�kbehc�q_eh\_d�^Z\bl�gZ�a_fex">Zgh� J_r_gb_�P�� ����d]P�  ����d]J ±�"
P  �P� ��P�  ����d]������d]� ����d]J  �JP  ����+�d]�u ���d]� �����G

Hl\_l������G�
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AZ^Zgb_�� �< b]j_�ih i_j_ly]b\Zgbx�dZgZlZ�mqZkl\mxl�q_luj_�q_eh\_dZ�>\Z�ba�gbo�lygml�dZgZl�\ h^gm�klhjhgm�k kbeZfb���������G��^\Z�±\ ijhlb\hiheh`gmx�k kbeZfb�����b ����G�< dZdhf�gZijZ\e_gbb�[m^_l�^\b]Zlvky�dZgZl�b q_fm�jZ\gZ�jZ\�gh^_ckl\mxsZy�wlbo�kbe"�K^_eZcl_�q_jl_`b�>Zgh� J_r_gb_�G���)�  &
G���)�  &
G���)�  &
G���)�  &

�� )) && nn �
�� )) && nn
�� )) && np5& ±�"

G���))) ���  � &&&
G���))) ���  � &&&

G��))5 ��  � &&&
��� ))) &&& � 
��� ))) &&& � 

)� )� 5� )� )�
Hl\_l��5&  ���G��\ijZ\h� AZ^Zgb_�� �Q_eh\_d�kimkdZ_lky�gZ�iZjZrxl_��^\b]Zykv�jZ\ghf_jgh��KbeZly`_klb�iZjZrxlbklZ�\f_kl_�k iZjZrxlhf�±�����G��Q_fm�jZ\�gZ�kbeZ�khijhlb\e_gby�\ha^moZ">Zgh� J_r_gb_�)l  �����G
)khij� ±�"

L�d��l_eh�^\b`_lky�jZ\ghf_jgh��lhG���)) �khijl   &&
Hl\_l������G�

AZ^Zqb�gZ�ih\lhj_gb_�klj����AZ^Zgb_�� �Hij_^_ebl_�h[t_f��fZkkm��kbem�ly`_klb�b \_k�dbjibqghc�deZ^�db�jZaf_jhf����o��o���kf�
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>Zgh� J_r_gb_�����kf�uu����kf�u ���kfU d  ������d]�f�J� ����G�d]
9�±�"P�±�")l ±�"J ±�"

l)
3

9� �D u E�u F� �����kf�u ���kf�u ���kf   ��������Ff�  ����f�P� �U9� ������d]�f� u ����f�  ������d] dG����G�����d]�G��d]����)J l   u  Hl\_l� 9� ����f���P� ������d]��)l  �J  ������dG�
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JZa^_e�,9��>Z\e_gb_�l\_j^uo�l_e�`b^dhkl_c�b ]Zah\
�����MijZ`g_gb_���AZ^Zgb_�� �<ujZabl_� \ IZkdZeyo� ^Z\e_gb_�� �� ]IZ�� ����� G�kf��� ���� dIZ����G�kf��<ujZabl_�\ ]_dlhiZkdZeyo�b dbehiZkdZeyo�^Z\e_gb_��������IZ������IZ�Hl\_l����]IZ� �����IZ IZ���fG���f������ G����kfG���� ���    

����dIZ� �����IZ IZ������fG������f������ G��kfG�� ���    
������IZ� �����]IZ�����IZ� ����]IZ AZ^Zgb_�� �=mk_gbqguc�ljZdlhj�>L���F fZkkhc� ����� d]� bf__l� hihjgmxiehsZ^v�h[_bo�]mk_gbp�±�����f���Hij_^_ebl_�^Z\e_gb_�wlh]h�ljZd�lhjZ�gZ�ihq\m��<h�kdhevdh�jZa�hgh�[hevr_�^Z\e_gby��ijhba\h^bfh]hfZevqbdhf��kf��ijbf_j�\ �����">Zgh� J_r_gb_�P  ������d]6  �����f�J  ����G�d]jf  ����dIZ�  �������IZJlj ± "�

f
ljjj ±�"

G�����d]����d]G��JPJ�3)�6)j  u    
IZ�������f��� G�����j �lj   

jZaZ��������������jj f
lj | 

Hl\_l��| ���dIZ��\ | ��jZaZ�
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AZ^Zgb_�� �Q_eh\_d� gZ`bfZ_l� gZ� ehiZlm� k kbehc� ����G��DZdh_� ^Z\e_gb_hdZau\Z_l�ehiZlZ�gZ�ihq\m��_keb�rbjbgZ�__�e_a\by� ���kf��Z lhe�sbgZ�j_`ms_]h�djZy�����ff"�AZq_f�ehiZlu�hkljh�aZlZqb\Zxl">Zgh� J_r_gb_�)  �����+O� ����kfG  �����ffj ±�" 6)j  6� �O�u G
6  ����kf�u ����ff  �����f u �������f   ��������f�

dIZ����IZ�������f������ G���j �    
Hl\_l�������dIZ� AZ^Zgb_�� �FZevqbd�fZkkhc����d]�klhbl�gZ�eu`Zo��>ebgZ�dZ`^hc�eu`b����f��rbjbgZ����kf��DZdh_�^Z\e_gb_�hdZau\Z_l�fZevqbd�gZ�kg_]"KjZ\gbl_� _]h� k ^Z\e_gb_f�� dhlhjh_� ijhba\h^bl� fZevqbd�klhysbc�[_a�eu`�>Zgh� J_r_gb_�jf  ���dIZP  ����]O  ����fG� �����fJ  ����G�d]J ±�"
jjf ±�"

6)j  )  �JJ  �JP6� �O�u G
6  �����f u ����f  ������f�

G���d]��d]G��J  u 
IZ����f���� G���j �   
jZa�IZ���� IZ�����jjf   

Hl\_l����dIZ��\ ��jZa�
�����MijZ`g_gb_���AZ^Zgb_�� �JZkkfhljbl_�mkljhckl\h�iehkdh]m[p_\�b de_s_c��Ijb�ihfhsbdZdh]h�bgkljmf_glZ�fh`gh�ijhba\_klb�[hevr__�^Z\e_gb_�gZ� aZ�`Zlh_�l_eh��^_ckl\my�h^bgZdh\hc�kbehc"Hl\_l�Ijb� ihfhsb� de_s_c�fh`gh� ijhba\_klb� [hevr__� ^Z\e_gb_� gZaZ`Zlh_�l_eh��lZd�dZd�iehsZ^v�jZ[hqbo�ih\_joghkl_c�f_gvr_�
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AZ^Zgb_�� �AZq_f�ijb [hjhgh\Zgbb�iehlguo�ihq\�gZ�[hjhgu�deZ^ml�ly`_�eu_�ij_^f_lu"Hl\_l�Ijb� [hjhgh\Zgbb� iehlguo� ihq\� gZ� [hjhgu� deZ^ml� ly`_eu_ij_^f_lu�� qlh[u� m\_ebqblv� ^Z\e_gb_� am[ph\� [hjhgu� gZ� ihq\m�� Zke_^h\Zl_evgh��wnn_dlb\ghklv�[hjhgh\Zgby������MijZ`g_gb_���AZ^Zgb_�� �Ih�jbkmgdm�h[tykgbl_�i_j_^Zqm�^Z\e_gby�l\_j^ufb��kuimqbfbl_eZfb� b `b^dhklvx�� Bah[jZabl_� klj_edZfb�� dZd� i_j_^Z_lky^Z\e_gb_�Hl\_l�L\_j^h_�l_eh�i_j_^Z_l�ijhba\h^bfh_�gZ�g_]h�^Z\e_gb_�lhevdh�\gZijZ\e_gbb�ijhba\h^bfh]h�^Z\e_gby��ihkdhevdm�qZklbpu�kuimq_�]h�l_eZ�h[eZ^Zxl�ih^\b`ghklvx�^jm]�hlghkbl_evgh�^jm]Z�hgb�i_�j_^Zxl�ijhba\h^bfh_�gZ�gbo�^Z\e_gb_�\h�\k_o�gZijZ\e_gbyo��h^�gZdh� aZ� kq_l� lj_gby� qZklbp�� ^Z\e_gb_� i_j_^Z_lky� g_jZ\ghf_jgh�^Z\e_gb_� ijhba\h^bfh_� gZ�`b^dhklv� i_j_^Z_lky� [_a� baf_g_gbc� \dZ`^mx�lhqdm�h[t_fZ�`b^dhklb�AZ^Zgb_�� �Ijb� ba]hlh\e_gbb� [mluehd� q_j_a� ljm[dm� \^m\Zxl� \ha^mo�� bjZkieZ\e_ggh_�kl_deh�ijbgbfZ_l�nhjfm�[mluedb��DZdh_�nbabq_�kdh_�y\e_gb_�a^_kv�bkihevamxl"Hl\_l�AZdhg�IZkdZey��>Z\e_gb_� ijhba\h^bfh_� gZ�`b^dhklv� beb� ]Za�i_j_^Z_lky� [_a� baf_g_gby� \ dZ`^mx� lhqdm� h[t_fZ�`b^dhklb� beb]ZaZ� AZ^Zgb_�� �:\lhfZrbgm�aZihegbeb�]jmahf��Baf_gbehkv�eb�^Z\e_gb_�\ dZf_�jZo� dhe_k� Z\lhfZrbgu"� H^bgZdh\h� eb� hgh� \ \_jog_c� b gb`g_cqZklyo�dZf_ju"Hl\_l�Baf_gbehkv��m\_ebqbehkv���H^bgZdh\h�kf��AZdhg�IZkdZey��



��

�����MijZ`g_gb_���AZ^Zgb_�� �Hij_^_ebl_�^Z\e_gb_�gZ�]em[bg_�����f \�\h^_��d_jhkbg_��jlmlb�>Zgh� J_r_gb_�K  �����fJ� ����+�d]U\  ������d]�f�Ud  �����d]�f�Ujl  �������d]�f�jjl ±�"��jd ±�"��j\ ±�"

j  �JUK IZ����f���fd]���d]G��J �d  uu 
IZ�����f���fd]�����d]G��J �jl  uu 

Hl\_l����dIZ������dIZ�������dIZ�AZ^Zgb_�� �GZc^bl_� ^Z\e_gb_� gZ� ^g_� h^ghc� ba� ]em[hqZcrbo�fhjkdbo� \iZ�^bg��__ ]em[bgZ�±�������f��Iehlghklv�fhjkdhc�\h^u������d]�f��>Zgh� J_r_gb_�K  �������fU  ������d]�f�J  ����+�d]j ±�"
j  �JUK

dIZ������IZ��������� f�����fd]����d]G��J �   uu 
Hl\_l���������dIZ� AZ^Zgb_�� �GZ�jbkmgd_�����bah[jZ`_gZ�nml[hevgZy�dZf_jZ��kh_^bg_ggZy�k\_jlbdZevgh� jZkiheh`_gghc� kl_deygghc� ljm[dhc�� < dZf_j_� bljm[d_�gZoh^blky�\h^Z��GZ�dZf_jm�iheh`_gZ�^hs_qdZ��Z gZ�g__�±]bjy�fZkkhc���d]��<ukhlZ�klhe[Z�\h^u�\ ljm[d_���f_lj��Hij_^_�ebl_�iehsZ^v�khijbdhkgh\_gby�^hs_qdb�k dZf_jhc�>Zgh� J_r_gb_�P  ���d]K� ���fJ� ����+�d]U  ������d]�f�6�±�"

J�  �JUK�� 6)3�  )� �PJ� �3J�  �J��
6PJKJ  U

KJPJ6 U 
�� �kf��f����� f�fd]���� d]�KPKJPJ6

  
 u U U 

Hl\_l�����kf��
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AZ^Zqb�gZ�ih\lhj_gb_�klj����AZ^Zgb_�� �< ^\Z�khkm^Z�gZeblZ�\h^Z� �jbk�� ������< dZdhf�khkm^_�^Z\e_gb_gZ�^gh�[hevr_�b gZ�kdhevdh��_keb�K�  ����kf��Z K�  ����kf"�< dZdhfgZijZ\e_gbb� b ^h� dZdbo� ihj� [m^_l� i_j_eb\Zlvky� \h^Z�� _keb� hl�djulv�djZg">Zgh� J_r_gb_�K�  ����kf� �����fK�  ����kf� �����fJ  ����+�d]U  ������d]�f�j� ±�"��j� ±�"
j  �JUK IZ����f���fd]����d]G��J ��  uu 

IZ����f���fd]����d]G��J ��  uu j� ±�j�  ������IZ
K� K�

Hl\_l��< e_\hf�khkm^_�^Z\e_gb_�[hevr_�gZ���dIZ��\h^Z�[m^_l�i_�j_eb\Zlvky�\ ijZ\uc�khkm^�ihdZ�mjh\gb�g_�kjZ\gyxlky������MijZ`g_gb_���AZ^Zgb_�� �GZ�jbkmgd_�����bah[jZ`_g�\h^yghc�[Zjhf_lj��kha^Zgguc�IZk�dZe_f�\ �����]��DZdhc�\ukhlu�[ue�klhe[�\h^u�\ wlhf�[Zjhf_lj_ijb Zlfhkn_jghf�^Z\e_gbb��jZ\ghf�����ff jl��kl�">Zgh� J_r_gb_���ff jl��kl��  ������IZS� �����ff�jl��klU  ������d]�f�J� ��� G�d]K�±�"

j  �UJK
U JjK  u 

�fd]����d]G�� �kl�jlff���K
f�����

fG����� IZ������
�

  
Hl\_l��| ���f�
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AZ^Zgb_�� �< �����]��Hllh�=_jbd_�\ ]��FZ]^_[mj]_��qlh[u�^hdZaZlv�kms_�kl\h\Zgb_�Zlfhkn_jgh]h�^Z\e_gby��ijhba\_e�lZdhc�hiul��hg�\u�dZqZe� \ha^mo� ba� ihehklb� f_`^m� ^\mfy� f_lZeebq_kdbfb� ihemrZ�jbyfb�� keh`_ggufb� \f_kl_�� >Z\e_gb_� Zlfhkn_ju� lZd� kbevghijb`Zeh�ihemrZjby�^jm]�d ^jm]m��qlh�bo�g_�fh]eb�jZahj\Zlv� \h�k_fv�iZj ehrZ^_c���kf��jbk�������<uqbkebl_� kbem�� k`bfZxs_x� ihemrZjby�� _keb� kqblZlv�� qlhhgZ�^_ckl\m_l�gZ�iehsZ^v��jZ\gmx������kf���Z Zlfhkn_jgh_�^Z\�e_gb_�jZ\gh�����ff jl��kl�>Zgh� J_r_gb_�S� �����ff�jl��kl��  ��������IZJ� ����G�d]
)�±�"

6)j  )� �S u 6
)� ��������IZ�u �����f�   ��������G  ������dG6� ������Ff�  ������f�

Hl\_l�������dG� AZ^Zgb_�� �Ba�ljm[db�^ebghc���f��aZiZygghc�k h^gh]h�dhgpZ�b k�djZghf�gZ^jm]hf�dhgp_��\udZqZeb�\ha^mo��Ihf_klb\�dhg_p�k djZghf�\ jlmlv�hldjueb� djZg�� AZihegbl� eb� jlmlv� \kx� ljm[dm"� ?keb� \f_klhjlmlb�\aylv�\h^m��aZihegbl�eb�hgZ�\kx�ljm[dm"Hl\_l�Jlmlv� aZihegbl� ljm[dm� \ khhl\_lkl\bb� k ^Z\e_gb_f� \ha^moZ�Ijb�ghjZevghf�^Z\e_gbb�| ����ff jl��kl���l�_��| ���kf�ljm[db��>ey\h^u�wlh�[m^_l�| ���f� AZ^Zgb_�� �<ujZabl_� \ ]_dlhiZkdZeyo� ^Z\e_gb_�� jZ\gh_�� ����ff jl�� kl������ff jl��kl�>Zgh� J_r_gb_�j�  �����ff jl��klj�  �����ff jl��kl��ff jl��kl�� �������IZj�IZ� ±�"
j�  �����ff jl��kl�� �����u ������IZ�  �������IZ�| ����]IZj�  �����ff jl��kl�� �����u ������IZ�  ��������IZ�| �����]IZ

Hl\_l������]IZ�������]IZ�
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AZ^Zgb_�� �JZkkfhljbl_� jbkmghd� �����Hl\_lvl_� gZ� \hijhku�� Z� Ihq_fm^ey�mjZ\gh\_rb\Zgby�^Z\e_gby�Zlfhkn_ju��\ukhlZ�dhlhjhc�^hk�lb]Z_l�^_kyldh\�lukyq�dbehf_ljh\��^hklZlhqgh�klhe[Z�jlmlb\ukhlhc�hdheh�����ff"�[� KbeZ�Zlfhkn_jgh]h�^Z\e_gby�^_ckl\m�_l� gZ� jlmlv�� gZoh^ysmxky� \ qZr_qd_�� k\_jom� \gba�� Ihq_fm�`_Zlfhkn_jgh_� ^Z\e_gb_� m^_j`b\Z_l� klhe[� jlmlb� \ ljm[d_"� \�DZd�ih\ebyeh�[u�gZebqb_�\ha^moZ�\ ljm[d_�gZ^�jlmlvx�gZ�ihdZaZ�gby�jlmlgh]h�[Zjhf_ljZ"�]� Baf_gblky�eb�ihdZaZgby�[Zjhf_ljZ�_keb�ljm[dm�gZdehgblv"�himklblv�]em[`_�\ qZrdm�kh�jlmlvx"Hl\_l�Z��Ihlhfm��qlh�iehlghklv�jlmlb�[he__�q_f�\ ������jZa�[hevr_iehlghklb�\ha^moZ�ijb�ghjfZevguo�mkeh\byo�[��Ihlhfm��qlh�\ha^mo�ba�\_jog_c�qZklb�ljm[db�hldZqZg�\��Ijb� Zlfhkn_jghf�^Z\e_gbb� \gmljb� ljm[db�ihdZaZgby�[Zjh�f_ljZ�[m^ml�gme_\ufb��Z ijb�^Z\e_gbb�f_gvr_�Zlfhkn_jgh]h�\u�khlZ�klhe[Z�jlmlb�[m^_l�����K�������ff������MijZ`g_gb_���AZ^Zgb_�� �Ihq_fm�\ha^mrguc�rZjbd��gZiheg_gguc�\h^hjh^hf��ijb�ih^t_�f_�gZ^�a_fe_c�m\_ebqb\Z_lky�\ h[t_f_"Hl\_l�K m\_ebq_gb_f�\ukhlu�ih^t_fZ�Zlfhkn_jgh_�^Z\e_gb_�mf_gv�rZ_lky� ba�aZ� mf_gvr_gby� \ukhlu� \ha^mrgh]h� klhe[Z�� Z lZd`_iehlghklb�\ha^moZ��>Z\e_gb_�`_�\gmljb�rZjbdZ�hklZ_lky�ij_`gbf�Ihwlhfm�rZjbd�m\_ebqb\Z_lky�\ h[t_f_�AZ^Zgb_�� �M ih^gh`by�]hju�[Zjhf_lj�ihdZau\Z_l�����ff jl��kl���Z gZ\_jrbg_�����ff jl��kl��DZdh\Z�\ukhlZ ]hju">Zgh� J_r_gb_�j�  �����ff jl��klj�  �����ff jl��klK�±�"
j� ±�j�  �����±�����ff jl��kl�� ����ff jl��kl���ff jl��kl��±����f ih^t_fZ���ff�jl��kl��±�K f����kl�jlff� f���kl�jlff��K  � 

Hl\_l������f�
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AZ^Zgb_�� �<ujZabl_�ghjfZevgh_�Zlfhkn_jgh_�^Z\e_gb_�\ ]_dlhiZkdZeyo�>Zgh� J_r_gb_�j  ��������IZj�]IZ� ±�" j  ��������IZ� ������]IZ
Hl\_l�������]IZ� AZ^Zgb_�� �Ijb�fZkk_����d]�b jhkl_�����f iehsZ^v�ih\_joghklb�l_eZ�q_eh�\_dZ�jZ\gZ�| ����f���JZkkqblZcl_�kbem��k dhlhjhc�Zlfhkn_jZ�^Z�\bl�gZ�q_eh\_dZ��ijb ghjfZevghf�Zlfhkn_jghf�^Z\e_gbb��>Zgh� J_r_gb_�6� ���� f�j  ��������IZ)�±�" 6)j  j6) u 

j  ��������IZ�u ����f�   ��������G | ����dIZ
Hl\_l������dG��q_eh\_d�g_�hsmsZ_l�^_ckl\by�lZdhc�kbeu��l��d�^Z\e_gb_�\gmljb�g_]h�khjZaf_jgh��ihqlb�lZdh_�`_��\g_rg_fm�\ha�^mrghfm� �����MijZ`g_gb_���AZ^Zgb_�� �GZ�jbkmgd_�����bah[jZ`_gZ�mijhs_ggZy�ko_fZ�]b^jZ\ebq_kdh]hih^t_fgbdZ��]b^jZ\ebq_kdh]h�^hfdjZlZ���]^_���± ih^gbfZ_fh_�l_�eh����±�fZeuc�ihjr_gv����± deZiZgu����± deZiZg�^ey�himkdZgby�]jm�aZ����±�[hevrhc�ihjr_gv��=jma�dZdhc�fZkku�fh`gh�ih^gylv�lZdhcfZrbghc�� _keb� ba\_klgh�� qlh� iehsZ^v� fZeh]h� ihjrgy� ���� kf��[hevrh]h� ±� ����� kf��� Z kbeZ�� ^_ckl\mxsZy� gZ� fZeuc� ihjr_gv�fh`_l�^hklb]Zlv������G"�Lj_gb_�g_�mqblu\Zlv�>Zgh� J_r_gb_�6�  �����kf�6�  ������kf�)�  ������+J� ����+�d])�±�"

���� 66))  
���� 66))  

J)P  

G�������kf��� kf����G����) �
��  u 

l���d]������d]G�� G�������P    
Hl\_l������l�
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AZ^Zgb_�� �< ]b^jZ\ebq_kdhf�ij_kk_�iehsZ^v�fZeh]h�ihjrgy�±�� kf���ieh�sZ^v�[hevrh]h� ������kf���KbeZ��^_ckl\mxsZy�gZ�fZeuc�ihjr_gv����� G�� gZ� [hevrhc� �� ��dG�� DZdhc� \ub]jur� \ kbe_� ^Z_l� wlhlij_kk"� Ihq_fm� ij_kk� g_� ^Z_l� fZdkbfZevgh]h� \ub]jurZ� \ kbe_"DZdhc�\ub]jur�\ kbe_�^he`_g�[ue�[u�^Z\Zlv�wlhl�ij_kk�ijb�hl�kmlkl\bb�kbeu�lj_gby�f_`^m�ihjrg_f�b kl_gdZfb�ij_kkZ">Zgh� J_r_gb_�6�  ���kf������6�  �����kf�)�  �����+)�  �������+"²))��
jZa��G��� G�����))��   
jZa����kf� �kf���66��   

Hl\_l��FZdkbfZevguc�\ub]jur�\ kbe_�^he`_g�[ulv�����jZa��ba�aZgZebqby�kbe�lj_gby�hg�j_Zevgh�jZ\_g����jZa�AZ^Zgb_�� �Fh`gh�eb�kha^Zlv�fZrbgm��ih^h[gmx�]b^jZ\ebq_kdhc��bkihev�amy�\f_klh�\h^u�\ha^mo"�Hl\_l�h[hkgmcl_�Hl\_l�>Z��fh`gh�� ihkdhevdm� aZdhg�IZkdZey� ^_ckl\m_l� b ^ey�`b^dh�kl_c�b ^ey�]Zah\��H^gZdh��ba�aZ�k`bfZ_fhklb��]Zau�[he__�mijm]b�b^Z\e_gb_�i_j_^Zxl� k aZ^_j`dhc�� Z lZd`_� lj_[mxl�[he__� lsZl_ev�ghc�]_jf_lbaZpbb� �����MijZ`g_gb_���AZ^Zgb_�� �D dhjhfukem�\_kh\�ih^\_r_gu�^\Z�pbebg^jZ�h^bgZdh\hc�fZkku�k\bgph\uc� b Zexfbgb_\uc�� <_ku� gZoh^ylky� \ jZ\gh\_kbb�� GZjm�rblky� eb� jZ\gh\_kb_� \_kh\�� _keb� h[Z� pbebg^jZ� h^gh\j_f_ggh� ih�]jmablv� \ \h^m"� kibjl"� Hl\_l� h[hkgmcl_�� Ijh\_jvl_� _]h� gZhiul_��DZd�aZ\bkbl�\ulZedb\ZxsZy�kbeZ�hl�h[t_fZ�l_eZ"Hl\_l�FZkku�pbebg^jh\�jZ\gu��ihwlhfm�h[t_f�Zexfbgb_\h]h�pbebg�^jZ�[hevr_��Ihke_�ih]jm`_gby�pbebg^jh\�\ `b^dhklv��gZ�gbo�[m�^ml� ^_ckl\h\Zlv� kbeZ� ):  � U`J9l�� KbeZ�� ^_ckl\mxsZy� gZ� l_eh[hevr_]h�h[t_fZ��[m^_l�[hevr_��JZ\gh\_kb_�gZjmrblky�



��

AZ^Zgb_�� �D dhjhfukem�\_kh\�ih^\_r_gu�^\Z�h^bgZdh\uo�ih h[t_fm�Zex�fbgb_\uo� pbebg^jZ�� GZjmrblky� eb� jZ\gh\_kb_� \_kh\�� _keb� h^bgpbebg^j� ih]jmablv� \ \h^m�� ^jm]hc� ±� \ kibjl"�Hl\_l� h[hkgmcl_�AZ\bkbl�eb�\ulZedb\ZxsZy�kbeZ�hl�iehlghklb�`b^dhklb"Hl\_l�Ihke_�ih]jm`_gby�pbebg^jh\�\ `b^dhklb�gZ�gbo�[m^ml�^_ckl�\h\Zlv�kbeu):�  �U\J9��):�  �UkiJ9��9�  �9�U\ !�Uki � ):� !�):�JZ\gh\_kb_�gZjmrblky� AZ^Zgb_�� �H[t_f�dmkdZ�`_e_aZ�����^f���DZdZy�\ulZedb\ZxsZy�kbeZ�[m^_lgZ�g_]h�^_ckl\h\Zlv�ijb iheghf�ih]jm`_gbb�\ \h^m"�\ d_jhkbg">Zgh� J_r_gb_�9`  �����^f�  �������f�U\  ������d]�f�Ud  �����d]�f�J  ����G�d])$� ±�")$� ±�"

)$�  �JU`�9l)$�  �JU`�9l G��f�������fd]����d]G��:) �  uu 
G����f�������fd]���d]G��:) �  uu 

Hl\_l����G������G� AZ^Zgb_�� �;_lhggZy� ieblZ� h[t_fhf� ��f� ih]jm`_gZ� \ \h^m��DZdmx� kbemg_h[oh^bfh�ijbeh`blv��qlh[u�m^_j`Zlv�__ \�\h^_"�\ \ha^mo_">Zgh� J_r_gb_�9`  ���f�U\  ������d]�f�U\ha^  ������d]�f�J� ����+�d]U\  ������d]�f�)���)� ±�"

5  �)7 ±�)$�)7  �PJ
)$  �JU`9l
P  �Ul9l



��

G������fd]�����fd]����d]G���f�\5  ¸̧¹·¨̈©§ ��� 
G��������fd]�����fd]����d]G���f�\ha^5  ¸̧¹·¨̈©§ ��� 

Hl\_l�����dG��| ���dG������MijZ`g_gb_���AZ^Zgb_�� �GZ�\_kZo�mjZ\gh\_kbeb�hleb\ghc�khkm^�k \h^hc��< \h^m�himklbeb^_j_\ygguc�[jmkhd��JZ\gh\_kb_� \_kh\� \gZqZe_�gZjmrbehkv��Gh� dh�]^Z�\ky�\h^Z��\ul_kg_ggZy�ieZ\Zxsbf�[jmkdhf��\ul_deZ�ba�khkm�^Z��jZ\gh\_kb_�\_kh\�\hklZgh\behkv��H[tykgbl_�wlh�y\e_gb_�Hl\_l�Dh]^Z� \ \h^m� himklbeb� [jmkhd�� jZ\gh\_kb_� gZjmrbehkv�� ih�kdhevdm� gZ� qZrdm� \_kh\� klZe� ^_ckl\h\Zlv� b \_k� [jmkdZ� �J[j���Ih�kdhevdm� [jmkhd� ieZ\Z_l�� lh� \_k� \ul_kg_gghc� bf� \h^u� jZ\_g� \_km[jmkdZ��Dh]^Z�\ky�\ul_kg_ggZy�[jmkdhf�\h^Z�\uebeZkv�� kgh\Z�mk�lZgh\behkv�jZ\gh\_kb_� AZ^Zgb_�� �Ihq_fm�ieZ\Z_l�ly`_eh_�km^gh��Z ]\ha^v��miZ\rbc�\ \h^m�lh�g_l"Hl\_l�Ihlhfm��qlh�\_k�\h^u��\ul_kg_gghc�km^ghf��jZ\_g�\_km�km^gZ��Z\_k� \h^u�� \ul_kg_gghc� ]\ha^_f�� f_gvr_� \_kZ� ]\ha^y�� l�� d�� iehl�ghklv�fZl_jbZeZ��ba�dhlhjh]h�hg�k^_eZg��[hevr_�iehlghklb�\h^u�AZ^Zgb_�� �GZ�jbkmgd_�bah[jZ`_gh�h^gh�b lh`_�l_eh��ieZ\Zxs__�\ ^\mojZaguo�`b^dhklyo��Iehlghklv� dZdhc�`b^dhklb� [hevr_"�Ihq_�fm"�Qlh�fh`gh�kdZaZlv�h kbe_�ly`_klb��^_ckl\mxs_c�gZ�l_eh�b Zjobf_^h\hc�kbe_�\ lhf�b ^jm]hf�kemqZ_"Hl\_l�Ihkdhevdm� l_eh� ieZ\Z_l�� \_k� \ul_kg_gghc� bf�`b^dhklb� jZ\_g\_km�l_eZ��Khhl\_lkl\_ggh��[hevr_c�iehlghklvx�h[eZ^Z_l�lZ�`b^�dhklv��ieZ\Zy�\ dhlhjhc�l_eh�\ul_kgy_l�f_gvrbc�h[t_f�



��
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��

Hl\_l�GZ�y\e_gbb�^bnnmabb��Fhe_dmeu�kheb�\ jZkl\hj_�jZkiZ^ZxlkygZ�bhgu��Z bhgu�\ j_amevlZl_�ijhp_kkZ�^bnnmabb�i_j_f_sZxlky�\\h^m��h[f_gb\Zykv�f_klZfb�k bhgZfb�\h^u�AZ^Zgb_�� �Ihf_klb\�ih^�fbdjhkdhi�dZiex�fhehdZ��fh`gh�m\b^_lv�\ g_cf_edb_�rZjbdb�fZkeZ��Ihq_fm�wlb�rZjbdb�[_kihjy^hqgh�^\b]Zxl�ky"� Ihq_fm� ijb� ih\ur_gbb� l_fi_jZlmju� fhehdZ� ^\b`_gb_� bomkbeb\Z_lky"Hl\_l�Ihlhfm� qlh�fhe_dmeu�`b^dhklb� ^\b`mlky� g_ij_ju\gh� b [_k�ihjy^hqgh�� Z k� ih\ur_gb_f� l_fi_jZlmju� kdhjhklv� bo� ^\b`_gby\hajZklZ_l� AZ^Zgb_�� �Ihq_fm�keb\db�gZ�fhehd_�[uklj__�hlklZb\Zxlky� \ oheh^ghfihf_s_gbb��q_f�\ l_iehf"Hl\_l�Ihlhfm�qlh�ijb�gbadhc�l_fi_jZlmj_�qZklbpu�`bjZ�f_g__�ih^�\_j`_gu�\ebygbx�hdjm`Zxsbo�fhe_dme��l��d��kdhjhklb�bo�^\b`_�gby�gb`_��hgb�e_]dh�fh]ml ³kebiZlvky´��ijbly]b\Zykv�^jm]�d ^jm]m�AZ^Zgb_�� �Qlh[u� iehlgh� aZdjulv� neZdhg�� ihevamxlky� ijbl_jlufbijh[dZfb��Ijh[dm�b qZklv�]hjeurdZ�neZdhgZ�]eZ^dh�hlrebnh\u�\Zxl�\ lhf�f_kl_��]^_�hgb�khijbdZkZxlky��GZ�q_f�hkgh\Zgh�ijb�f_g_gb_�ijbl_jluo�ijh[hd"Hl\_l�Ijbf_g_gb_� ijbl_jluo� ijh[hd� hkgh\Zgh� gZ� \hafh`ghklb� hl�rebnh\Zgguo�ih\_joghkl_c�iehlgh�kebiZlvky��l��d��fhe_dmeu��kh�klZ\eyxsb_�bo��k[eb`Zxlky�gZ�jZkklhygb_�^hklZlhqgh_�^ey�\aZb�fh^_ckl\by�� Khhl\_lkl\_ggh�� lZdb_� ijh[db� fh]ml� [ulv� hq_gviehlgufb��]_jf_lbqgufb��AZ^Zgb_�� �Fhdjh_�[_ev_�\u\_kbeb�gZ�mebpm��Ihq_fm�ihke_�aZf_jaZgby�_]hljm^gh�jZah]gmlv��keh`blv"Hl\_l�Ihlhfm� qlh� \h^Z�� gZfhqb\rZy� [_ev_�� i_j_oh^bl� \ khklhygb_l\_j^h]h�l_eZ��djbklZeeu�ev^Z��



��

AZ^Zgb_�� �Ijb�h^ghc�b lhc�`_�l_fi_jZlmj_�^bnnmaby�\ ]ZaZo�ijhbkoh�^bl�[uklj__��q_f�\ `b^dhklyo��H[tykgbl_�ihq_fm�Hl\_l�Ihlhfm�qlh�jZkklhygb_�f_`^m�fhe_dmeZfb� ]ZaZ� aZf_lgh�[hev�r_��b fhe_dmeu�_]h�fh]ml�i_j_f_sZlvky�[he__�k\h[h^gh�<aZbfh^_ckl\b_�l_e�AZ^Zgb_�� �LjZdlhj� ^\b`_lky� ih� ]jmglm�� DZd� i_j_f_sZxlky� hlghkb�l_evgh�]jmglZ�\_jogyy�b gb`gyy�qZklb�]mk_gbp�ljZdlhjZ"Hl\_l�<_jogyy�±�\i_j_^��gb`gyy�±�ihdhblky�AZ^Zgb_�� �Imlv �� df�aZyp�jmkZd�ijh[_]Z_l�aZ � q��Z \hed ± aZ � q �� fbg�JZkkqblZcl_�b kjZ\gbl_�kdhjhklb�`b\hlguo�>Zgh� J_r_gb_�6  ����dfWa  ���qW\  ���q ���fbg�  ������q"²99\a
W69  9a  ����df����q  ����df�q9\  ����df�������q  ������df�q��������99\a   

Hl\_l�����df�q�����df�q��[hevr_�\ ����jZaZ�AZ^Zgb_�� �KZfh_�[ukljhoh^gh_�fe_dhiblZxs__�`b\hlgh_ � ]_iZj^��GZdhjhldbo�^bklZgpbyo�hg�jZa\b\Z_l�kdhjhklv ±���� df�q��KjZ\gb�l_�kdhjhklv�]_iZj^Z�kh�kdhjhklvx�Z\lhfh[bey��jZ\ghc �� f�k�>Zgh� J_r_gb_�9�  �����df�q9�  ����f�k"²99��
kf��k����f�������qdf���9�    

9� !9�
Hl\_l��9�  ����f�k��9� !9��



��

AZ^Zgb_�� ��I_j\Zy� dhkfbq_kdZy� kdhjhklv� �kdhjhklv�� dhlhjmx� ^he`ghbf_lv�l_eh��qlh[u�klZlv�bkdmkkl\_gguf�kimlgbdhf�A_feb��jZ\�gZ ��df�k� DZdh_�jZkklhygb_�ijhc^_l�aZ � fbg�jZd_lZ��e_lysZy�klZdhc�kdhjhklvx">Zgh� J_r_gb_�9  ���df�kW  ���fbg� ����k_d6 ±�" W69  W96 u df���k��kdf�6  u 
Hl\_l������df� AZ^Zgb_�� ��< ���� ]�� kh\_lkdbc� kZfhe_l�:GL���� �wdbiZ`�<��I��QdZeh\Z�kh\_jrbe� [_kihkZ^hqguc� i_j_e_l� ba�Fhkd\u� \ KR:�� AZ �� q ��fbg�hg�ijhr_e ����� df��GZc^bl_�kj_^gxx�kdhjhklv�ihe_lZ�>Zgh� J_r_gb_�W  ����q ���fbg�  �������q6� ������df9kj ±�"

qdf������qdf���������W69kj    
Hl\_l��| ����df�q� AZ^Zgb_�� ��Kh\_lkdZy� dhkfbq_kdZy� jZd_lZ� \ ihe_l_� hl� A_feb� ^h� EmguijhreZ�imlv��jZ\guc ������ df�� aZ ���� q��Hij_^_ebl_� kj_^gxxkdhjhklv�jZd_lu�>Zgh� J_r_gb_�6� ��������dfW� ������q qdf�����qdf����������W69kj    9kj ±�"Hl\_l��|������df�q� AZ^Zgb_�� ��I_j\uc� dhkfhgZ\l�fbjZ�X��:�� =Z]Zjbg� kh\_jrbe� gZ� dhjZ[e_©<hklhdª�ihe_l��ijh^he`Z\rbcky����� fbg�DZdhc�imlv�ijhr_e�aZ�wlh�\j_fy�dhjZ[ev��_keb�hg�^\b]Zeky�khkdhjhklvx ����� df�q"



��

>Zgh� J_r_gb_�W  ������fbg� ������k9  �������df�q  ��������f�k6 ±�"
W96 u f��������k����kf����6  u 

Hl\_l��| ������df� AZ^Zgb_�� ��Q_j_a�kdhevdh�fbgml�jZd_lZ��aZims_ggZy�k ih\_joghklb�A_febkh�kdhjhklvx ��df�k� hle_lbl�hl�g__�gZ�jZkklhygb_ ��� df"�DZ�dh_� \j_fy� ihlj_[m_lky� gZ� ij_h^he_gb_� lZdh]h�`_� jZkklhygbykZfhe_lm�Be���">Zgh� J_r_gb_�9  ���df�k   ������f�k6  �����df�  ��������fW� ±�"�W� ±�"
W69  
96W  

�fbg�k��k�f���� f������W�    
�fbg����k����k�f��� f������W � |  

Hl\_l����fbg�������fbg� AZ^Zgb_�� ��Qlh[u�klhe[bd�jlmlb�\ f_^bpbgkdhf�l_jfhf_lj_�himklbeky�l_jfhf_lj ³\kljyob\Zxl´ ± ^\b]Zxl�\gba��Z aZl_f�j_adh�hklZ�gZ\eb\Zxl��DZdh\Z�ijbqbgZ�himkdZgby�klhe[bdZ�jlmlb"Hl\_l�Jlmlv��^\b`msZyky�k ]jZ^mkgbdhf�b jmdhc��ijh^he`Z_l�^\b`_�gb_�ih�bg_jpbb� AZ^Zgb_�� ��<k_� djmibgdb�lhqbevgh]h� dZfgy� ^\b]Zxlky� \f_kl_� k gbf� ihhdjm`ghklb��Gh� dZd�lhevdh� djmibgdZ� hlju\Z_lky� hl� dZfgy�� __^\b`_gb_�klZgh\blky�ijyfhebg_cguf��jbk� ������Ihq_fm"Hl\_l�Ihlhfm�qlh�gZ�djmibgdm�g_�^_ckl\mxl�gbdZdb_�kbeu��djhf_�kb�eu�ly`_klb��hgZ�^\b`_lky�ih�bg_jpbb�AZ^Zgb_�� ��>ey�q_]h�^_eZxl�jZa[_]�ijb iju`dZo�\ ^ebgm"Hl\_l�Ihke_�lheqdZ�kihjlkf_g�^\b`_lky�ih�bg_jpbb�\ gZijZ\e_gbb��\dhlhjhf�hg�jZa[_]Zeky�



��

AZ^Zgb_�� ��Ihq_fm�ijb�[ukljhc�hklZgh\d_�fhlhpbdeZ�lhjfhayl�h[hbfbdhe_kZfb"�Qlh�fh`_l�ijhbahclb��_keb�lhjfhablv�lhevdh�i_j_^�gbf�dhe_khf"Hl\_l�Ihlhfm� qlh�� _keb� lhjfhablv� lhevdh� i_j_^gbf� dhe_khf�� fhlh�pbde�fh`_l�i_j_\_jgmlvky�AZ^Zgb_�� ��Imey�fZkkhc �� ] \ue_l_eZ�ba�Z\lhfZlZ�kh�kdhjhklvx ����f�k�<ke_^kl\b_� hl^Zqb� Z\lhfZl� ijbh[j_e� kdhjhklv ����f�k� DZdh\ZfZkkZ�Z\lhfZlZ">Zgh� J_r_gb_�P�  ����]   �������d]9�  �����f�k9�  �����f�kP� ±�"
���� 99PP  
� ��� 99PP  d]�����kf���

k fd]�������P�  �u 
Hl\_l��| ����d]� AZ^Zgb_�� ��Fhe_dmeZ� \h^hjh^Z� klhedgmeZkv� k fhe_dmehc� \h^ygh]h� iZjZ�MdZdhc� fhe_dmeu� ijb wlhf� kdhjhklv� baf_gbeZkv� [hevr_"� <hkdhevdh�jZa"Hl\_l�M fhe_dmeu�\h^hjh^Z��lZd�dZd�fZkkZ�__ f_gvr_�\ ���jZa�� lh�bkdhjhklv�baf_gbeZkv�ijhihjpbhgZevgh�AZ^Zgb_�� ��GZ� jbkmgd_� ���� bah[jZ`_gu� [jmkdb� h^bgZdh\hc� fZkku�� ba]h�lh\e_ggu_� ba� f_^b�� Zexfbgby�� ahehlZ�� heh\Z�� k\bgpZ�� IhevamykvlZ[ebp_c� iehlghkl_c�� hij_^_ebl_�� ba� dZdh]h� \_s_kl\Z� ba]hlh\�e_g�dZ`^uc�[jmkhd�Hl\_l�H[t_f� [jmkdZ� ijb� aZ^Zgghc� fZkk_� h[jZlgh� ijhihjpbhgZe_giehlghklb��L��_��\ ihjy^d_�\hajZklZgby�h[t_fZ����Ahehlh���F_^v���Heh\h���:exfbgbc



��

AZ^Zgb_�� ��>ebgZ�lhqbevgh]h�[jmkdZ�jZ\gZ �� kf��rbjbgZ ±�� kf�b lhesb�gZ ±�� kf��FZkkZ�[jmkdZ ��� d]��Hij_^_ebl_�iehlghklv�\_s_kl\Z�ba�dhlhjh]h�k^_eZg�[jmkhd ���\ d]�f� b ]�kf��>Zgh� J_r_gb_�D u E u F   ����Ff u ��kf�u ��kfP� �����d]"²U 9P U �� kEZ9 �� �� FEZ P�� U
���� kf]�fd]����f������ d]���kf��� d]���     U

Hl\_l��dhjmg^� AZ^Zgb_�� ��< Zd\Zjbmf�^ebghc �� kf�b rbjbghc �� kf�gZeblZ�\h^Z�^h�\u�khlu �� kf��Hij_^_ebl_�fZkkm�gZeblhc�\h^u��DZdmx�fZkkm�bf__llZdhc�`_�h[t_f�fZrbggh]h�fZkeZ">Zgh� J_r_gb_�D u E u F   ����Ff u ���kf�u ���kfU�  ������d]�f�U�  �����d]�f�P� ±�"P� ±�"
9P U �� kEZ9 �� ��P  �U�DÂEÂF�

 u ��� kf�����fd]����P
 u �� f�����fd]���� d]��

d]����f�����fd]���P ���  u Hl\_l�����d]�������d]� AZ^Zgb_�� ��Kdhevdh�`_e_agh^hjh`guo�pbkl_jg�ihlj_[m_lky�^ey�i_j_\ha�db�g_nlb�fZkkhc ��� l��_keb�h[t_f�dZ`^hc�pbkl_jgu �� f�">Zgh� J_r_gb_�U  �����d]�f�9�  ����f�P�  �����l  
"²99��

9P U
U P9
U �� P9

�
�� f���

fd]��� d]������9   
�f�� f���99 �

�
��   

Hl\_l����pbkl_jg�



��

AZ^Zgb_�� ��FZkkZ�imklhc�[mluedb ��� ]��FZkkZ�wlhc�`_�[mluedb��gZihe�g_gghc�\h^hc� ��� ]��Z gZiheg_gghc�ih^kheg_qguf�fZkehf ±���� ]�Hij_^_ebl_� ih wlbf� ^Zgguf� iehlghklv� ih^kheg_qgh]h� fZkeZ��Iehlghklv�\h^u�kqblZlv�ba\_klghc��>Zgh� J_r_gb_�P�  �����]P�  �����]U\h^u  ���]�kf�P�  �����]
PfZkeZ  �P� ±�P�P\h^u  �P� ±�P�

\h^u
\h^u\h^u P9 U 

PfZkeZ  �����] ±�����]  �����]P\h^u  �����] ±�����]  �����]�
�

\h^u kf���
kf]� ]���9   

UfZkeZ ±�" 9\h^u  �9fZkeZ   U �fZkeZ kf��� ]���
fZkeZfZkeZfZkeZ 9P U �� kf�d]���kf]����   

Hl\_l�������]�kf�� AZ^Zgb_�� ��FZkkZ�Zexfbgb_\hc�^_lZeb���� ]��__ h[t_f ��� kf���?klv�eb�\wlhc�^_lZeb�imklhlu">Zgh� J_r_gb_�P  �����]9  �����kf� 9P U ��^_l kf]�kf��� ]���   U
�Ze kf]��� UU^_l ��UZeHl\_l��\ ^_lZeb�_klv�imklhlu�AZ^Zgb_�� ��Ijb�ba]hlh\e_gbb�we_dljbq_kdhc�eZfiu�ba�g__�hldZqZeb�\ha^molZd��qlh�fZkkZ�hklZ\r_]hky� \ eZfi_� \ha^moZ� klZeZ� \ ��feg�� jZaf_gvr_�i_j\hgZqZevghc��DZd�baf_gbeZkv�iehlghklv�\ha^moZ"�DZdbaf_gbehkv�qbkeh�fhe_dme�\ _^bgbp_�h[t_fZ"Hl\_l�LZd�dZd�h[t_f�hklZeky�i_j\hgZqZevguf��iehlghklv�b dhebq_kl�\h�fhe_dme�\ _^bgbp_�h[t_fZ�mf_gvrbebkv�\ ��feg��jZa�



��

AZ^Zgb_�� ��Ih\_joghklv�`b^dh]h�\hkdZ��gZeblh]h�\ [Zgdm��]hjbahglZevgZ�Ihke_� hl\_j^_\Zgby� \ g_f� h[jZah\ZeZkv� \hjhgdZ�� DZd� baf_gbekyijb wlhf� h[t_f� \hkdZ�� _]h�fZkkZ� b iehlghklv"�DZd� baf_gbehkvqbkeh�fhe_dme�\hkdZ�\ _^bgbp_�h[t_fZ"Hl\_l�H[t_f� \hkdZ� mf_gvrbeky�� lZd� dZd� mf_gvrbehkv� jZkklhygb_f_`^m�fhe_dmeZfb��FZkkZ�\hkdZ�hklZeZkv�ij_`g_c��ke_^h\Zl_evgh�iehlghklv�\hkdZ�\hajhkeZ��<hajhkeh�lZd`_�b dhebq_kl\h�fhe_dme�\_^bgbp_�h[t_fZ� AZ^Zgb_�� ��FZkkZ�h^gh]h�ba�kZfuo�[hevrbo�dblh\��h[gZjm`_gguo�q_eh\_�dhf������l��DZdh\Z�kbeZ�ly`_klb��^_ckl\mxsZy�gZ�dblZ"Hl\_l�P� ��������d])l  ��������d]�Â���G�d]� ������dG� �����FGAZ^Zgb_�� ��KZfZy�djmigZy�\ fbj_�ilbpZ�±�ZnjbdZgkdbc�kljZmk��_]h�fZkkZ^hklb]Z_l �� d]�Hij_^_ebl_� \_k� h b� kjZ\gbl_� _]h� k \_khf� kZfhc� fZe_gvdhcilbpu ± dheb[jb��fZkkZ�dhlhjhc�� ]�>Zgh� J_r_gb_�PF  ����d]Pd  ���]  �������d]J  ����G�d]Jk ±�"Jd ±�"
J  �PJ G���d]G��d]��Jk  u 

G����d]G��d]�����Jd  u 
jZa�����G���� G���JJdk   

Hl\_l������G ! �����G� AZ^Zgb_�� ��>_\hqdZ�dmibeZ ���� e ih^kheg_qgh]h�fZkeZ��DZdh\Z�fZkkZ�b _]h\_k"��Iehlghklv�ih^kheg_qgh]h�fZkeZ ������]�kf���



��

>Zgh� J_r_gb_�9  ������e   ���������f�U ������]�kf�   �����d]�f�J  ����G�d]P��3 ±�"

P  �U9J  �PJ  u �� fd]���f�������P ]�����d]������ | G�d]G��]�����J |u 
Hl\_l��������]����G� AZ^Zgb_�� ��Dbjibq�fZkkhc � d]�e_`bl�gZ�klhe_��<uqbkebl_�^_ckl\mxsmxgZ�dbjibq�kbem�ly`_klb��Bah[jZabl_�]jZnbq_kdb�kbem�ly`_klb�\_k�dbjibqZ�b kbem�mijm]hklb�klheZ�\ fZkrlZ[_��kf�±��� G��DZdZyba�wlbo�lj_o�kbe�baf_gblky��_keb�gZ�dbjibq�k\_jom�gZ^Z\blv�jm�dhc" mij)

l)
J>Zgh� J_r_gb_�P  ���d]J  ����G�d]J ±�")l ±�")mij ±�"

J  �PJJ  �)l G��d]G��d]�J  u )l  ���G)mij  ���GJ  �)mijHl\_l��Baf_gblky�\_k�l_eZ�±�^_ckl\b_�gZ�hihjm��b �khhl\_lkl\_ggh�j_Zdpby�hihju�±�kbeZ�mijm]hklb�AZ^Zgb_�� ��KbeZ�ly]b�Z\lhfh[bey ���� G��kbeZ�khijhlb\e_gby�_]h�^\b`_�gbx���� G��Hij_^_ebl_�jZ\gh^_ckl\mxsmx�wlbo�kbe�>Zgh� J_r_gb_�)ly]b  ������G)khij  �����G5 ±�"
5  �)ly]b ��)Fhij  ������G ±�����G  �����G

Hl\_l������G�



��

AZ^Zgb_�� ��H[tykgbl_�� dZdh\h� gZagZq_gb_� gZk_q_d� gZ� ]m[dZo� lbkdh\� biehkdh]m[p_\"Hl\_l�M\_ebqblv� kbem� lj_gby� f_`^m� jZ[hq_c� ih\_joghklvx� b^_lZevx� AZ^Zgb_�� ��Ihq_fm� \ ijhp_kk_�rebnh\db�ljmsboky� ih\_joghkl_c�lj_gb_f_`^m�wlbfb�ih\_joghklyfb�kgZqZeZ�mf_gvrZ_lky��Z ihlhf�kgh�\Z�\hajZklZ_l"Hl\_l�Ih� f_j_� mf_gvr_gby� djmiguo� ^_n_dlh\� ih\_joghklb�� lj_gb_mf_gvrZ_lky�� Z aZl_f��dh]^Z�\klmiZxl� \ ^_ckl\b_� kbeu�f_`fhe_�dmeyjgh]h�\aZbfh^_ckl\by�±�m\_ebqb\Zxlky�AZ^Zgb_�� ��Ihq_fm� dhe_kZ� gZ]jm`_ggh]h� Z\lhfh[bey� [mdkmxl� gZ� kdheva�dhc�^hjh]_�f_gvr_��q_f�ihjh`g_]h"Hl\_l�KbeZ�lj_gby�kdhev`_gby�[hevr_��dh]^Z�[hevr_�j_Zdpby�hihju�J_Zdpby�hihju�m\_ebqb\Z_lky�k jhklhf�gZ]jmadb�AZ^Zgb_�� ��Ihq_fm�gm`gh�[_j_qv�lhjfhaZ�Z\lhfh[bey�beb�fhlhpbdeZ�hlihiZ^Zgby�\ gbo�fZkeZ"Hl\_l�IhiZ^Zgb_�fZkeZ�mf_gvrZ_l� lj_gb_�b��khhl\_lkl\_ggh��wnn_d�lb\ghklv�lhjfh`_gby� AZ^Zgb_�� ��Ba\_klgh��qlh�f_`^m�fhe_dmeZfb�^_ckl\mxl�kbeu�ijbly`_�gby��Ihq_fm�`_�^\_�fhe_dmeu�]ZaZ��klhedgm\rbkv�g_�kebiZxlky��ZjZae_lZxlky�\ jZagu_�klhjhgu"Hl\_l�Ijb� klhedgh\_gbb� fhe_dmeu� ]ZaZ� k[eb`Zxlky� gZ� lZdh_� jZk�klhygb_��qlh�f_`^m� gbfb� gZqbgZxl� ^_ckl\h\Zlv� kbeu� hllZedb\Z�gby�



��

AZ^Zgb_�� ��Ihq_fm� \ dZq_kl\_� ijbihy� beb� de_y� ijbf_gyxl� \_s_kl\Z� \`b^dhf�khklhygbb"Hl\_l�Ihlhfm��qlh�ijb�iZcd_�b kde_cd_�^_ckl\m_l�wnn_dl�kfZqb\Zgby�AZ^Zgb_�� ��MdZ`bl_�dZdZy�ba�kbe� �kbeZ�ly]hl_gby��kbeZ�mijm]hklb��kbeZlj_gby��^_ckl\m_l�\ ke_^mxsbo�kemqZyo��Z��\h^Z�iZ^Z_l�k iehlb�gu��[��Z\lhfh[bev�hklZgZ\eb\Z_lky�ijb�lhjfh`_gbb��\��j_abgh�\uc�fyq�hlkdZdb\Z_l�hl�kl_gdb��]��\h^Z�\ j_d_�l_q_l��^��gZ�iZev�p_� q_eh\_dZ� hklZ_lky� ke_^� hl� dghidb�� dhlhjmx� hg� \dZeu\Ze� \kl_gm��_��ih^hr\u�[hlbghd�bagZrb\Zxlky��`��ijm`bgZ�^bgZfh�f_ljZ jZkly]b\Z_lky��dh]^Z�d g_c�ih^\_rb\Zxl�]jma�Hl\_l�Z��kbeZ�ly]hl_gby[��kbeZ�lj_gby\��kbeZ�mijm]hklb]��kbeZ�ly]hl_gby^��kbeZ�lj_gby_��kbeZ�lj_gby`��kbeZ�mijm]hklb>Z\e_gb_�l\_j^uo�l_e��`b^dhkl_c�b ]Zah\AZ^Zgb_�� ��Q_fm�jZ\gh�^Z\e_gb_� gZ� j_evku� q_luj_ohkgh]h� \Z]hgZ�fZkkhc�� l�� _keb� iehsZ^v� khijbdhkgh\_gby� h^gh]h� dhe_kZ� k j_evkhf�� kf�">Zgh� J_r_gb_�P  ����l  �������d]J  ����G�d]6�  ����Ff�   �������f�Q� ��6� �6� u QS ±�"

6)j  )  �PJ6� ��6�
�6�PJj  

  � � �� f����� G�����f������ d]G��d]�����j
FIZ��IZ��������   

Hl\_l�����FIZ�



��

AZ^Zgb_�� ��Kihjlkf_g��fZkkZ�dhlhjh]h��� d]��kdhevabl�gZ�dhgvdZo��DZdh_^Z\e_gb_�hdZau\Z_l�hg�gZ�e_^��_keb�^ebgZ�h^gh]h�dhgvdZ �� kf��ZrbjbgZ�_]h�e_a\by � ff">Zgh� J_r_gb_�P  ����d]J  ����G�d]O� ����kf  �����fG  ���ff� �������fQ  ���dhgvdZj ±�"
6)j�  )  �PJ6� �O�u G �jj � u 

GOPJ�j uu 

 u� f�����f��� d]G��d]���j
|u �f������ G����

dIZ����IZ�������  u|
Hl\_l��������dIZ��l��_��dZ`^uc�dhg_d�hdZau\Z_l�^Z\e_gb_�gZ�e_^| ����dIZ� AZ^Zgb_�� ��Ly`_euc�lZgd��b^msbc�ih ZknZevlh\hc�^hjh]_��g_�jZajmrZ_lZknZevl��Ihq_fm�`_� hg� jZa^Z\eb\Z_l� dbjibq�� ihiZ\rbc� ih^� _]h]mk_gbpm"Hl\_l�Ijb� ^\b`_gbb� ih� ZknZevlh\hfm� ihdjulbx�� ^Z\e_gb_� lZgdZjZkij_^_ey_lky� jZ\ghf_jgh�� Z gZ� dbjibq� ijboh^blky� aZf_lgZyqZklv�\_kZ�lZgdZ� AZ^Zgb_�� ��HkZ� \hgaZ_l� k\h_�`Zeh� k kbehc� ��������G��Ihq_fm�� ^_ckl\mylZdhc�fZe_gvdhc� kbehc��hgZ�ijhdZeu\Z_l� dh`m�`b\hlgh]h"�DZ�dh_�^Z\e_gb_�ijhba\h^bl�`Zeh�gZ�dh`m��_keb�iehsZ^v�_]h�hkljbyjZ\gZ����������������kf�"Hl\_l�Ihkdhevdm� iehsZ^v� ^_ckl\by� hkljby� hq_gv� fZeZ� ^Z\e_gb_hq_gv�\ukhdh�

IZ���IZ����f��� +���6)S ������
� �|� ��  �
�



��

AZ^Zgb_�� ��<ukhlZ�f_gamjdb �� kf��?_�gZihegyxl�ihhq_j_^gh�\h^hc��d_jh�kbghf�� fZrbgguf� fZkehf�� Hij_^_ebl_� ^ey� dZ`^hc� `b^dhklb^Z\e_gb_�gZ�^gh�f_gamjdb�>Zgh� J_r_gb_�K  ����kf� �����fU�  ������d]�f�U�  �����d]�f�U�  �����d]�f�j� ±�"j� ±�"j� ±�"

j  �UJK IZ����fG����f���fd]����d]G��j ���   uu 
IZ����f���fd]���d]G��j ��  uu 
IZ����f���fd]���d]G��j ��  uu 

Hl\_l����dIZ������dIZ������dIZ�AZ^Zgb_�� ��<ukhlZ�a^Zgby�Fhkdh\kdh]h�mgb\_jkbl_lZ ��� f��DZdh\Z�jZa�gbpZ�^Z\e_gby�\h^u�\ \h^hijh\h^guo�djZgZo��gZoh^ysboky�\ kZfhfgb`g_f�b kZfhf�\_jog_f�wlZ`Zo">Zgh� J_r_gb_�'K  �����kfU  ������d]�f�J  ����G�d]'j ±�"
j  �UJK'j  �UJ'K dIZ����IZ�������f���fd]����d]G��j �   uu '

Hl\_l�������dIZ� AZ^Zgb_�� ��Ijb� ]em[hdhf� \^ho_� \ e_]db_� \ajhkeh]h� q_eh\_dZ� \oh^bl�hdheh� ^f� \ha^moZ��Hij_^_ebl_�fZkkm�wlh]h�\ha^moZ�>Zgh� J_r_gb_�9  ���^f�  �������f�U  ������d]�f�J  ����G�d]
P ±�"

9P U
]�d]�������f�����fd]����9P �� | u U 

Hl\_l��|��]�



��

AZ^Zgb_�� ��Fh`gh� eb� hkms_kl\blv� hiul� Lhjjbq_eeb� kh� kl_deygghcljm[dhc��^ebgZ�dhlhjhc�f_gvr_ � f"�[hevr_��f"Hl\_l�Hiul�Lhjjbq_eeb�hkms_kl\bf�ijb�ex[hc�^ebg_�ljm[db�| ����±����ff��;hevr_���f ljm[dm�^_eZlv�g_�h[yaZl_evgh�AZ^Zgb_�� ��Ijbeh`_gguc�iehlgh�d ]m[Zf�de_gh\uc�ebkl�jZaju\Z_lky��_k�eb�\^hogmlv�[ukljh�\ha^mo��DZdZy�kbeZ�jZaju\Z_l�ebkl"Hl\_l�Ebkl�jZaju\Z_l�kbeZ�Zlfhkn_jgh]h�^Z\e_gby�AZ^Zgb_�� ��Qlh[u�fZkeh�ihl_deh�ba�fZke_gdb��gZ�__ ^hgurdh�gm`gh�gZ�`Zlv�iZevp_f� �jbk� ����� Ihq_fm"�DZdmx�jhev� a^_kv� b]jZ_l� Zl�fhkn_jgh_�^Z\e_gb_"�Ijbf_gy_lky�eb�a^_kv�aZdhg�IZkdZey"Hl\_l�Ijb� gZ`Zlbb� gZ� ^gh� fZke_gdb� \gmljb� b kgZjm`b� kha^Z_lky[hevrZy� jZagbpZ� ^Z\e_gbc��KgZjm`b� ±� Zlfhkn_jgh_� ����� dIZ��� Z\gmljb� ih\ur_ggh_��Ih� aZdhgm�IZkdZey� ^Z\e_gb_� i_j_^Z_lky� [_abaf_g_gby�\h�\k_�lhqdb�fZkeZ��Ih^�^_ckl\b_f�ba[ulhqgh]h�^Z\e_�gby��`b^dhklv�l_q_l�ba�fZke_gdb�AZ^Zgb_�� ��GZ�q_f�hkgh\Zgh�hlkZku\Zgb_�\h^u�kl_deygghc�ljm[dhc"Hl\_l�Ih^�^_ckl\b_f�jZagbpu�^Z\e_gbc� \h^Z�ih^gbfZ_lky�\ ljm[dm�GZ�ih\_joghklb�\h^u�±�Zlfhkn_jgh_��Z \�ljm[d_�±�ihgb`_ggh_�AZ^Zgb_�� ��M kZfhe_lh\��e_lZxsbo�gZ�[hevrbo�\ukhlZo��b m�dhkfbq_kdbodhjZ[e_c� ^\_jb� b hdgZ� g_� ijhimkdZxl� \ha^mo� �]_jf_lbqgu��� >eyq_]h�g_h[oh^bfZ�ijb�lZdbo�ihe_lZo�]_jf_lbqghklv"Hl\_l�< lh�\j_fy�dZd�gZ�[hevrbo�\ukhlZo�^Z\e_gb_�fgh]h�gb`_�Zlfh�kn_jgh]h�� \ kZfhe_lZo� b dhkfbq_kdbo� dhjZ[eyo� ih^^_j`b\Z_lky^Z\e_gb_��[ebadh_�d ghjfZevguf�mkeh\byf��^ey�m^h[kl\Z�wdbiZ`Zb iZkkZ`bjh\�



��

AZ^Zgb_�� ��>\Z�jZ\guo�ih h[t_fm�l_eZ�gZoh^ylky�\ `b^dhklb�gZ�jZaghc]em[bg_��H^bgZdh\u�eb�\ulZedb\Zxsb_�kbeu��^_ckl\mxsb_�gZ�wlbl_eZ"��Iehlghklv�`b^dhklb�\ke_^kl\b_�__ gbqlh`ghc�k`bfZ_�fhklb�kqblZlv�h^bgZdh\hc�gZ�\k_c�]em[bg_��Hl\_l�<ulZedb\Zxsb_�kbeu��^_ckl\mxsb_�gZ�l_eZ��g_�aZ\bkyl�hl�]em�[bgu�ih]jm`_gby�l_eZ�)$  �JU`9l�AgZqbl��kbeu�h^bgZdh\u�AZ^Zgb_�� ��GZ�^g_�Zd\ZjbmfZ�gZoh^blky�dZf_gv��iheghklvx�ih]jm`_gguc\ \h^m�� Baf_gblky� eb� ^_ckl\mxsZy� gZ� dZf_gv� \ulZedb\ZxsZykbeZ�ijb�^heb\Zgbb�\h^u�\ Zd\Zjbmf��jbk� �����Hl\_l�ihykgbl_�Hl\_l�<ulZedb\ZxsZy� kbeZ�� ^_ckl\mxsZy� gZ� l_eh�� ih]jm`_ggh_� \`b^dhklv��g_�aZ\bkbl�hl�\ukhlu�klhe[Z�`b^dhklb��)$  �JU`9l��AgZ�qbl��kbeZ�ijb�^heb\Zgbb�\h^u�\ Zd\Zjbmf�g_�baf_gblky�AZ^Zgb_�� ��Dmkhd�klZevgh]h�j_evkZ�gZoh^blky�gZ�^g_�j_db��?]h�ijbih^gyebb ihklZ\beb�\_jlbdZevgh� �jbk� �����Baf_gbeZkv�eb�ijb wlhf�^_c�kl\mxsZy�gZ�g_]h� \ulZedb\ZxsZy� kbeZ��Baf_gblky� eb�hgZ�� _kebijb ih^t_f_�qZklv�j_evkZ�hdZ`_lky�gZ^�\h^hc"Hl\_l�G_�bf__l�agZq_gby��gZ�dZdhc�]em[bg_�b \�dZdhf�iheh`_gbb�gZ�oh^blky� l_eh�� gh� ijb� baf_g_gbb� h[t_fZ� ih]jm`_gghc� qZklb� l_eZ�mf_gvr_gbb��\ulZedb\ZxsZy�kbeZ�mf_gvrZ_lky�AZ^Zgb_�� ��L_eh� ieZ\Z_l� \ ij_kghc� \h^_� iheghklvx� ih]jmab\rbkv� \ g__�DZd� [m^_l� \_klb� k_[y� wlh� l_eh� \ d_jhkbg_"� \ khe_ghc� \h^_"� \kibjl_"Hl\_l�?keb�l_eh�ieZ\Z_l�\ ij_kghc�\h^_��lh�_]h�iehlghklv�ijbf_jghlZdZy�`_��dZd�m wlhc�\h^u� �\h^ul f�d]����|U|U ��Iehlghklv�kh�



��

e_ghc� \h^u�[hevr_� iehlghklb�ij_kghc�� ke_^h\Zl_evgh��[hevr_� biehlghklb�kZfh]h�l_eZ��Ukhe�\�� ������d]�f� ! Ul_eZ���Ih�mkeh\bx�ieZ�\Zgby�l_e��l_eh�\kieu\_l�g_�gZfgh]h��gZ^�ih\_joghklvx�[m^_l�_]hqZklv��Iehlghklv�kibjlZ�b iehlghklv�d_jhkbgZ�ijbf_jgh�h^bgZdh�\Z� �Ud_j� �����d]�f� ��U\h^u���Wlh�agZqbl��qlh�ih�mkeh\bx�ieZ\Zgbyl_e��l_eh�gZqg_l�ih]jm`Zlvky�\]em[v�`b^dhklb�AZ^Zgb_�� ��GZ�jbkmgd_�����bah[jZ`_gu�ljb�[jmkdZ��ieZ\Zxsb_�\ ij_kghc\h^_��Hij_^_ebl_�� dZdhc� ba� wlbo� [jmkdh\� ba]hlh\e_g� ba� ijh[db�dZdhc�±�ba�ev^Z��dZdhc�±�ba�^_j_\Z�Hl\_l�h[hkgmcl_�Hl\_l�Iehlghklv� ijh[db� gZbf_gvrZy� ba� ij_^eh`_gguo�� ihwlhfm� baijh[db�k^_eZg�ihieZ\hd�gZbf_g__�ih]jm`_gguc�\ \h^m��Iehlghklvev^Z�gZijhlb\�gZb[hevrZy�ba�ij_^eh`_gguo��l��_��ba�ev^Z�k^_eZgihieZ\hd�gZb[he__�ih]jm`_gguc�\ \h^m�AZ^Zgb_�� ��IhieZ\hd�ba]hlh\e_g�ba�^j_\bkbgu��iehlghklv� dhlhjhc� \ ^\ZjZaZ�f_gvr_�iehlghklb�\h^u��DZd�[m^_l�jZkiheZ]Zlvky�ihieZ\hd\ \h^_"�K^_eZcl_�jbkmghd�Hl\_l�Iheh\bgZ�h[t_fZ�ihieZ\dZ�[m^_l�ih]jm`_gZ�\ \h^m�AZ^Zgb_�� ��FZkku� dbjibqZ� b dmkdZ�`_e_aZ� h^bgZdh\u�� DZdh_�l_eh� e_]q_m^_j`Zlv�\ \h^_"�Ihq_fm"Hl\_l�L_eZ�h^bgZdh\hc�fZkku��gh�jZaghc�iehlghklb�bf_xl�jZaebqguch[t_f��\ ^Zgghf�kemqZ_��h[t_f�`_e_aZ�[m^_l�f_gvr_�AgZqbl�\ulZedb\ZxsZy�kbeZ��^_ckl\mxsZy�gZ�`_e_ah��f_gvr_�)$  �JU`9l���q_f�gZ�dbjibq��Dbjibq�^_j`Zlv�\ \h^_�e_]q_�AZ^Zgb_�� ��Hij_^_ebl_�\ulZedb\Zxsmx�kbem��dhlhjZy�^_ckl\m_l�gZ�l_ehh[t_fhf� �� kf��� dhlhjh_�ih]jm`Zxl�Z�� \ \h^m��[�� \ d_jhkbg�\�� \jlmlv�



��

>Zgh� J_r_gb_�9l  ����kf�   ���������f�U`�  ������d]�f�   ���]�kf�U`� �����d]�f�   ���]�kf�U`� �������d]�f�   ������]�kf�):� ±�")$� ±�")$� ±�"

l[$ 9J) U 
G���fd]����f�������d]G��) ���$  uu 
G����fd]���f�������d]G��) ���$  uu 

G����fd]�����f�������d]G��) ���$  uu 

Hl\_l������G�������G�������G�AZ^Zgb_�� ��P_iv� \u^_j`b\Z_l� gZ]jmadm� �� dG��Fh`gh� eb� gZ� wlhc� p_ibm^_j`Zlv�ih^�\h^hc�]jZgblgmx�ieblm�h[t_fhf � f�")& :)&
L)&

>Zgh� J_r_gb_�)�  ����dG�  �������G9  ��f�J  ����G�d]U` ������d]�f�U]j ������d]�f�)��!)� ±�"

5))) $L�  � )l  �PJ�P  �U9)$  �JU`9)�  �PJ ��JU`9  �Ul9J ��JU`9  ��Ul ��U`��9J ¹̧·©̈§ �uu ���� fd]����fd]����f�d]G��)
dG��G�����   )�!)�Hl\_l��P_iv�\u^_j`b\Z_l�gZ]jmadm����dG��Z lj_[m_lky�mkbeb_�\���dG��Ke_^h\Zl_evgh��fh`gh�ieblm�m^_j`Zlv�ih^�\h^hc�



��

AZ^Zgb_�� ��IehsZ^v�k_q_gby�l_iehoh^Z�gZ�mjh\g_�\h^u�\ j_d_ ���� f���Hlijbgylh]h�]jmaZ�hkZ^dZ�iZjhoh^Z�m\_ebqbeZkv�gZ �� kf��Hij_^_eb�l_�\_k�]jmaZ�>Zgh� J_r_gb_�6  ������f�K  ����kf� �����fJ  ����G�d]U` ������d]�f�
3�±�"

Jl  �J`  �)LJ`  �):)$  �JU`9l9l  �6K3� �JU` 6K
uu �fd]����d]G��J

 uu f���f���� � dG�����G��������   
Hl\_l��������dG�

JZ[hlZ�b fhsghklv��Wg_j]byAZ^Zgb_�� ��J_a_p� kljh]Zevgh]h� klZgdZ� ^_ckl\m_l� gZ� ^_lZev� k kbehc��� G��Q_fm�jZ\gZ�jZ[hlZ��kh\_jrZ_fZy�j_aphf�ijb�i_j_f_s_gbb_]h�gZ ��� kf">Zgh� J_r_gb_�)� �����G6� �����Ff
: ±�"

6)$ u >`���f���G���$  u 
Hl\_l������>`� AZ^Zgb_�� ��Ijb�ih^t_f_�l_eZ�fZkkhc �� d]�kh\_jr_gZ�jZ[hlZ �� >`��GZdZdmx�\ukhlm�[ueh�ih^gylh�l_eh">Zgh� J_r_gb_�P  ����d]:  ����>`J� ����G�d]K  �6 ±�"

6)$ u )  �)l  �PJ$� �PJ6
PJ$K6   

f���d]G��d]�� >`��K  u 

Hl\_l�����kf�



��

AZ^Zgb_�� ��Kihjlkf_g��fZkkZ�dhlhjh]h� ���d]��kh\_jrZ_l�iju`hd�gZ�\u�khlm���� kf�aZ ��� k��DZdmx�kj_^gxx�fhsghklv�hg�ijb�wlhf�jZa�\b\Z_l">Zgh� J_r_gb_�P  ����d]K� �6� �����kf  ���fW� �����FJ  ����G�d]1 ±�"
W$1  6)$ l u )l  �PJ
WPJ61  

 uu k��� f�d]G��d]��1 <l���� 
Hl\_l������d<l� AZ^Zgb_�� ��FZevqbd��fZkkZ�dhlhjh]h �� d]��ih^gyeky�gZ�\lhjhc�wlZ`�^h�fZ��jbk� ����� jZkiheh`_gguc�gZ�\ukhl_�� f��Q_fm�jZ\gZ�jZ[hlZ�kh\_jr_ggZy�fZevqbdhf"�AZ\bkbl� eb� kh\_jr_ggZy� bf�jZ[hlZ� hllh]h��ih^gbfZ_lky�hg�rZ]hf�beb�[_]hf"�AZ\bkbl�eb�hl�wlh]h�jZa�\b\Z_fZy�bf�fhsghklv">Zgh� J_r_gb_�K� �6� ��fP� ����d]J� ����G�d]$ ±�"1 ±�"

6)$ u )� �)l  �PJ$� �PJ6  uu f�d]G��d]��$ >`���� 
W>`����1  

Hl\_l�������>`��jZ[hlZ�g_�aZ\bkbl�hl�\j_f_gb��aZljZq_ggh]h�gZih^t_f��Z fhsghklv�aZ\bkbl��Q_f�[hevr_�\j_fy�ih^t_fZ��l_ff_gvr_�fhsghklv� AZ^Zgb_�� ��Fhsguc�[Zr_gguc�djZg�fh`_l�ih^gylv�]jma�fZkkhc � l��?keb^ey�ih^t_fZ�]jmaZ�^Zgghc�fZkku�^\b]Zl_ev�djZgZ�jZa\b\Z_l�fhs�ghklv �� d<l��lh�\ l_q_gb_�dZdh]h�\j_f_gb�]jma�[m^_l�ih^gyl�gZ\ukhlm �� f"



��

>Zgh� J_r_gb_�P  ���l  ������d]K� �6� ����f1� ����d<l  �������<lJ  ����G�d]W ±�"
W$1  6)$ l u $� �PJ6

1$W  
 uu <l����� f��d]G��d]����W

F����F������������   
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