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393000, 3b939 WYIMYMBomo FNdomds 86 56 dgabEyemml Jndomds;

e domalb dogH dgbEnmgdygmoa Indomds GozbmdMogse Gmemos domals dsbdoemdy
59m 300095 gdol acaxgozalb J3gd Immsgbgdymo goan@ol gatmmdab.

L 3MbGMMEM 30mbgzgdon:

1. &o gobbbgaggdss ymggmomon® (3bmzmgdsdo godmygbadam bLodyzs ,dmdomdsobe”
5 Bodogn® Lowowg ,d1domdalb” dmmals?

2. s 3gdmbggzedos Lbgmmbg dmddgmo domal dogm dgbegemgdyemo dmdomds a©g-
dom0n?

3. M dgdmbggzsdos Lbgmmbg dmddgon doemal dogm dgbermgdgmoa dygdomds om-
ymgomo?

4. s d9d;bgggsdns bbgmmbdy 8mddgmn domob dogm dgbErmmagdamo dmdomds boyemals
@)mqm?

9605 53m3zbbbsc 33m(336s

m@o d9ds 963985 ymob gEmngmombsdnmobdommeuo t:_l: : I_:; I_f1 ; p
dodsmorgmo F, =1006 o F,=2006 dsgmom. gyoo dm- —
mmom 39@0 doenl dodsmormmagdom 503 dsbdoeml go-
0b. 356LsdEEMgm Mmocmmgmmao 393dnlb dog@ dgbemeng-
dmmo 3domds s 33 domgdal Bmmddgal dmdomds

(L. 1.5). L. 1.5
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>dmbLbo:

Bongy: 50356 Ymon gomsesanmmgds F2 domol  dodstormmgdaom, o3 doqwlb
F,=1006 Fndomds Eagdoms ©s Gmeos: A,= F,-s=200-50 = 10000 = 10*(x). F,
F,=2006 dogms 0dsoggemos gmol gossanmadol babobssmdwmgame, s30@&ma dnbo
S=503 d9domds ofMymBomos s Gmemos: A =-F -s=-100-50 =-5 (3%)- ynody
a3 A, A, dmg8g0 domgdol Gmed8gn 8mememao Gmeos F®= F,— F,=1006-0b o
dndoMmoyemns gmob gomssanmgdaols dodstmommmgdoom, sdo@ma Gmemddgon
doemals 39domds 04bgds apgdomo: A®= F@' s =100-50 = 5(3%).

Ql 33mbbgbom 5dm(356930:

1. @ogodMoom s n3sManmgm, LEMmEIds M) 5Ms 3gdsbogm@o dmdsmds:

o) 39300 bgFabab; 3) Lmbongdgobal; 6) 30gM0bab; gg) 035m0l obsdbadgdabob.

dmoygzobgor 3g4sb03a dMdomdal dgbEnmgdol dsgsmnmgdo s hsbgMgom Mzgmmdo.

2. dgqdmos oy oM 3domdol dgbEmmagds Jomb? Bnbatgb? dmoyzebgor Lamsbswm
dogamomgdo s 0dbggmgom o3 IbMogz Jomgdmem Lamaqdgmdy.

3. 23693 136 domolb dmddggdom @gzomon 103 Lodsmmgdy s0@sbs. 356LsdRgMgm
5360b 3ngé dgbEymagdmmo dndomds.

4. 3mdMo3 938m3mdormdy Imddgwn bg30L doems 750 B-0s. gobLodmaMgm o3 doemals
dogt dgbrmgdmmo dgdomds 33&m3mdamal dngé 3 33-0b gogmoabsb.

5. 3mE0bmb@ oo dodsmomymo My dsmom 363988 39ds ynob, oy ygomol 3 do-
mob 3ndstormmadoom 108 8sbdoemdy gobnsmadabsl dgbEmagdmmao dndomds 150 g-057

6. 3ofggm Lbymmdg dmddgwo doms dmeymoo 10-gg dgBos dgmmgdy dmddge
domadyg. gobbadbmgmgo 3omggm Lbgymdg dmgdgmo doemnl doge dgbErmmgdayeo 3mdsm-
dob dgm3omegds dgmeg Lbgmmdg dmegdyemo doemal dogh dgbeuemagdme dndomdsoborsb,
09) 3otggeds Lbgmmads domol dodstoyymgdoo 5003 gonms, gmmgd 3o — sbggg domalb
dodsmoyyemgdoor — 1000 3.

7. 3s@bomo  ImE0dmbGemam  Dgosedomdy  asmssmanmmgds mobsdMa 0byg, Mm3
3sbdg dmddgen LEMmo Bobssrdrgamdal doms 750 6-ns. gsbLsbdrzMgm dombombg dmgdg-
0 bg30L doems s 3ol doge gbEmmgdyemo dmdomds 1 33 3o6dnmol gogmabsb.

8. (30mobpGm gnGggmdo dmmoglgdnm ©addy
boobyg 56563mgdl P Bbg3oL o go@assanmgdl 8sb L /

356dnmbg. asbLbadrgFgo 93 ML Loobolb dngH dgb- e

Amgdnmo 3m3smds, 04 andol gotomdos S (bue. 1.6) p —> :

9. amy3 3mE0dMbGormnm bgmednmdy Imosgbyg- I

dme Lbgmmbdg 3mbgb gfon dodsmormmgdol 3Jmby, _E_’
Bg330M0L  3oMomgmafmno ™Mo doems. 3oMggmo domob e 16
'O . .

dmemema 200 6-0s, 3gmegbo 3o — 3006. gsbbsDrzMgo:

o) moommgqemo dagmol doge dgbEmmgdyemoa dgdomds bbgmemol 158 3sbdagmals gogemabsb;

3) 53 doemgdals B ddgwals dndomds ndsgq 158 3obdomals gogmabsb.

10. gem3 3mB0dMbGorm® bgwsdnmdg dmmsgbgdae Lbgnmbg 3mbogl MGHomngGmbs-
30M0L30MmE d0dsGmmn BgEsd0Mol dsMamgmun Mo doms. doMggmn dogmals Im@memons
1006, 3gm&nabs 30 = 1506. asbbadbemgmgon:

3) @ommgmo damab 0gé Jgbermmadmmao 8mdomds bbgmmol 103 856dnemal gogmabsb;

3) o8 domgdal Gmeddgenl dogm dgbemmadamo dmdomds 0dsgg 103 3sbdnmoalb go3-
mobab.
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§ 1.3 beddndab dogmab 3xndosmds

39-7 3mabido mg3gb dgnbbsgmgm Lnddodol, Mg3oEMBOLS s babbal domgdo. as39(5-
bmoy moomggemo 83 doemal dogfm dgbEmmadme Fndomdol. ©s30bymo Loddodals domol
ddomdol dgbbogmoo.

3530bbgbmon: Lbgmmdg dmJdgwn Loddndal doms dnMsdafM3Mmm3mEzagmoas bbg-
ol 3sbob, dodommmmos 39ME035mMaE J3g300 s dabo Imymo gsdmaomgmads Bmm-
dgemoo: F=mg. 36m3m@onmmdab g 3mgga30gb@0 ©gwsdabol dgosedamol dsbemmdmaw
890dmmgds 3030Rbomon 3nwdngem (gsdoBabogol g=9,8 6/33), Jgbodsdobsw, 8mw8ngsw
dogohbomo gmbs s 03839 LbgmmDg ImJdgoo Loddadals doemss.

aobgaboemmor bbgymolb dmdmamdol Lbgasabbgs dgdmbgggs:

1. Lbggemob 3960@035ma@se J3g300 3md@smdnbsb  Loddndol doemals  Fodsmoyemgds
9900b3935 aodsanmgdol dndsMmymagdsl, s30@m3 dob dng® JgbErmmadamo 3ndsmds
050930003, HmEILs3 Lbgnmo gsmssaamEgds Ms0dg MBnEsb smgmoma h, Lodswemo-
b h2 boBsmgdey, ob gongmab h=h1 —h2 356doemb (L. 1.7). Loddn8al doemals dmdomds
&memo agbgde: A=F _ -h=F _-(h—h,). Gopasb F _ =mg, dogomgdo: A=mg-(h,—h,).

e h, ©o h, Lodsmmggdo bogomEgdgmm sMss sz00m-
i@ 3ommm ©9sd0bolb DgsedaMnsb. Lodsmmal smges

i h dgodmgds 6330b3ngMn  Mbowsb, Mm3gmbsz by-
; mm336 mbgb 3mbmegdm. ngo dgadmagds agmb dgm-
‘ _____ bob o6 L3sdol bgwadnmn, Lsgmobm mmabal os@szn

s o. 3. g3bgmoen 3sbdoeml gomzmoom Lodsemgms

2 Lbgomdom, Mmdgmoi  oMss  sdmgoegdamoa  byy-

v mm3gdbn mbal sMRgzsby. bymmzebo mMbowsb smg-

moeno N bodsmmowsb 3 mbydg Lbgmmal w@sdgg-
d0bob boddndol doemals dgmdomds Gmmo ngbgds:

L. 1.7

A=mgh

2. bbgemab 3mEGabdmbGsmen dndstarmgdom dmdmamdabsb bnddndol domal 8ndston-
™m3qds 8mdMamdal 308smmemgdobmeb 90%-0s6 3mobgl d86ab. s80@m3 3 domal dog® Jgb-
rmegdmo 39933mds byemal Gmemno.

Lbgyemab 3MENDdMbGSMYMa dndsmarmgdoo IMdMsmdabsb bLnddndab domal 3xdsmds
Smgml) &memood.

3. bbgemab 396033 s bgz00m mdmamdabsb bLoddndnl doms dodsmormmas dmdMs-
mdob badomab3doMme, 530@m3 dobo Ixdsmds Msmymegomns. Lbgmmal sbgemobslb Bmemmgsbo
mMbosb N Lodsmegdwg Loddndolb deemals og JgbEmmgdamma dndomds Gmeo nfbgds:

A=-mgh

4. bbgymo ImdFMsmBL 6730bdngn AB dGxmab asbbgmng (b‘gﬁw. 1.8). bomdmgogobmm
9L 3G Lagggbn@mgdal 8basgbo obgmo Ggbomol Labom, Gm3gmoz dgoagds 0dwgbsw
33069 39080350 s 3mM0odmMbGsmama ¢dbgdobasb, Mm3 IMMbdy dmdMmemds dqa-
30dmos Ggbomdg dmdmomdom dg3(339mon. 3ol 3mEndMbEG MM 1dbgddg dmdMamdabal
Loddndol dogms FMTomdal o6 SLEMYL. sd0@m3d, gobgobommao dmdomds 39S
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10693 g. 30650056 39MG 035 M0 dbgdals Lodsmmgms godo (h.—h,) -0l Gmos, s30@m3
Lbgmemal 838 dbgddg dmdMomdabsl dgbEmadmmo RsdnGo dgdomds Gmmos dndom-
d0b, ®mM3gmbsz dgobemmados bnddadal des Lbgmmal 39MB 0 omNMo gomssaomgdabsl
(h,=h,) bLodommgby. 53Mnas©, beddadab dsemal 3xdsmds AB 3Mywabl 3sLB3Mng 33dmnmg-
735 03339 gmMmAgemoa: A=mg(h,—h,).

LE3ddndnb dagmnb 3xJomds 56 S6nb ESIM 3nEYdMm GMgJ@™MMnnb gmMm3sDdg, ab S3mM 30gd4-
03 Ibeemmee GM93d@mMnab baByabo s Lydmemm BgMHEmgdab Lodsemagms Lbgsmdadby.

5. bbgyemn 3mdamadlb dg36em (Rszg@om) §Megd@mensdy, 3;dzscm, BCDEB 36wol
aobbB3mog (L. 1.9) Lbgmmol asmssanmgdobsl B-sb D B9m@nmdo BCD 36mool gob-
63603 LEdddal domal dmdomds Gmmas: A;=mgh, beenm D-sb B bg&@omdn DEB d6«-
ol aobbstng dobo dmdomdss A,=-mgh. xs39mo 3ndamds dogm GMdgJ@mM0sdy Gmmo
0gbgde:

A=A+ A,=mgh + (-mgh) = 0.

A

~—

bey6s. 1.8 L. 1.9

3336099 §M33d@MMn>Ddg bbgymal 3mdMsmdabasb bnddndal dsgmal BngM 3gLEMuymgdaema
33smds byemab Gmemoo.

damgdl, AmIgmos 39domds dg 36 GMg]@MM0sDdg byemalb §mmns, 3mbLgMzs§omma
dsmgdn 56meqds.

L03dn3nb dsgms 3MbLgMzsGNYma dogmss. Imdsgemdn Bggb bbgs 3MBLYMZsG N dommadla(s
3539(36mdoo.

©3b3369%0:

e b0ddndol domol dmdomds Lbgmmal J3gdmom ImdMmamdabsl s@gdomos s h bedse-
00 ©5d3980L5L godmomgmgds BmM3mmoo: A= mgh;

e 103d0dab dogmal dgdsmds Lbgmmol bgdmo dmdMomdabal gomymagamas s h Lo-
domom 36930bsL gedmomgmgds gm@Igmoao: A=-mgh;

e bbgmemol 3mG0dmbGormn® bgosdnmdg dmdMemdobsl bLoddndol doemals dmdomds
Bemal Gmemos: A= 0;

e L0ddndal dogmals Fndomds M 30EYdMmMn oG 5M0lb byemmzgabo Mol sMhg3sdy,
bbgmemol dmdMomdal GFMegd@mEol BmMMIodg s ngn FMEsd Gmemos Loddodal
domols dmegyemal 6odMmagmabs babyobo s Ladmenmm drgdsmgmdgdal Lodsmmgms
bb3om60%3: A=mg(h1— hz);

e 3936 (Boggdom) GMogd@mmosdg bnddndal dosemal dmdomds Bmymals Gmmas;

e b0ddndol dogms 3mMbLgMge@ommo domoss.
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L3 3MbGOMEM 30mbzgda:

o dgdmbggzeda sbEAmgdl boddndolb doms sgdom dgdomdsl? ofmymenom dgds-
mdab? o6 sbEMmadL dndomdal?

2. ©58m3 56 360l M 30gdmmo Loddodol damal 3mdsmds baemmzgsbo MBaL sMRgzsdg?
3. 560l o) 56 ddm3oEgdymo boddadolb demals dmdomds GMsegd@mMnal BmMIsdy?
4. ®obo Gmeos boddndolb dogmal dMdomds dg3Emo IGEolL dgdmzgmoabals?
5. 39933060903, 350bMgds 09 M33mmgen sMRgds dmbBsgmgdg dmJdgon Loddadal do-
mob 39domds, g ob bgmmsda babgmobsol mag@b bosgman jodom absfmggdemgdl?
6. o d9gdomds dgabemms mdzgbdg ImJdgwds bnddndolb domasd dmgmo ©mol gs63sg-
mmd5do, 09y omom gsbyymo bawsdmb babemadn sdGMboom?
7. ©0bo Gmos 058d30b 3bMNEsb 5©sdnsbdg dmJdgrn Mgodznol doemals dmdsmds dobn
dmdMomdobols?
8. Gmgamto &ndob domss bLoddndolb dos?
9. dgoz3mgds oy 3Ms 3oMogMmagdo dmygsbamn ©gdmgdgdo, 0] ©gs3nbnwsb JoMb-
by 390053065(33mgd:?
7601300 33m3bLbbsm 3dm (3565
dogo h=50 b3 Lodsemmosb goM 339mmon boBdstom  ---------------¢ o= -
0585300396 0bgMol 50 g Bsbob Mgbabal daEab. Re
dmF00 0Mg3mgds 05853056 s sal dodbndoemn® o A
H=80 b3 Ln3smmg8rg (L. 1.10). aobbsdezMgo \ ) H
3Dy 8mgdgn b0ddodol domol BogM JqbEmmg-  h \ N
dmemo mdomda: o) 0080359 FmdMamdabsb; ) damm- u
00l 0580300006 3ogLndaenm® Lodsemmgdg sbgmmabsb
(g=106/3a). bg. 1.10

>3mbL6s:

8(*)(3:

s) 3monb go@ymm(360056 05803Dg (3985809 Lnddndals dogms

h=50 1,5=0.5 & SbEMmadlL swgdom dmdomdslb. Mowashb bLoddndob dsemals dogm dgb-

H=80 1,8=0,8 8; rmegdeo dndomds edmyngdamos dbmemme bbgyemal babyal s
m=50 3=0,05 3a; boaim@m‘*l 8(936063(0535}) dmnMolb Embgms Lbgamdady, 530@ma:
g=10 6/3a. A,=mgh=0,05-10-0,5=0,25 .

.. A1,A2 d) 058530056 5Mg33malb d90mga dogLodoenm@ Lodammagdy ob-

3339 b03dndob doemals dmdomds Mofymegomns. 83 dgdmbggzedn(s

1.

360d36gemmds 56 543b dmMcnl ImdEamdol GMsgd@measl, s3n@ma
A =-mgH =-0,05-10-0,8 =-0,4 .

, -

El 3dmblLgbom 5dm(356930:

©9©33060L bgosdatnwsb 3 3g@Ho Lodsmmab 03606 godmgsmms 500 g 3sbob

dnEom0. gobbedmzMgm g3oMEbabsl dmEmmndg dmJdgwo boddodol domol Bng® dgbErmmadaemo
dmdomds (g=106/3a).

2.

10 33 8sbob Lbgmemo gomegds 20 3g@Ho Lodsmmnwasb, bmmmm 2,5 35 dsbob Lbgey-

mo = 10 3g@Fo LodoEoEsb. 3obLydrgMgm, Me8rgbxgM o dsBgds 3o6MEbabsl oMz
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Lbgmmdy 3mgddgwo boddndal domol dng® dgbemmg-
dmmo dgdomds dgmeg bbgymdg dmgdge Lnddodanl
doemals 39domdsb.

3. gfoo s 0gogg Lbgmmo gmMegds xgmH A
Bg@omosb B-3n, 398w9a 30 C-s6 D-3n. ngs6ae-
9, GmMIgem dgdmbggszedn ngbgds dg@o boddndal ds-
mob 80g® dgbEmgdyemoa dgdomds, o AC s BD
B6339930 3mE0bmbBsmmmas (L. 1.11)?

4. bobs 53m(3560L 30Mdal nbgrgom, asbbab-
03690, L0ddodal doemals Bng® gbEmmgdymoa dnds-
mds, o) Lbgmmolb dsbs 5 3a-0s, 3sbdaemn A BgM@omowsb BD bmgqdeg 3o 10 3980
(g=106/33).

5. 3mE0dmb@sommn 3adal gfmo dbMowsb Igmigdg gosbsabgmagmsan dmbbagemgd do-

b, 1.11

Bobgggds ao@abobgmgmoo abafmggdms. 35bbsdmgMgm Lnddodol dagmals Bog® FgbErmmgdy-
mo 3mdomde:
3) ao@ababgmgman Rsbzmabsl;
3) aosbobgmgmosb s8mbgmabsb;
a) aosbsbgmagmom bomagdmmdobsb.
dcbbogemoal dsbs 50 33-05, 80Babdggds gomsobabzmgmal boem@8g 30 4 8g@ s (=10 6/33).
6. ©ysd0bol gofdgdm dGbagl bgmmabmmo msebsdgbagmn Lobgmow ,LagMmsdmen-
bm 3mb3MbaEo Loan@n” abg, Gm3 Bobo sdmMMgds gES3nbaEsE 56 0(33mgds. 3obLob-
0390 6593 bozMdg ©0gsdobol bMnwsb dmJdgoo dobowmmmdal dogmals dng® dgb-
Gegdamo 30domds 06583D3M0lb gemo 3Gmbolb JgbHmmagdabsl (L. 1.12).
dmodngo 0bgm™Bs(300 ,LogMMEdmMEbm 3MLAmbyMa Laanma“-b dgbobgd. 3988396 DY
www.youtube.com BRsbgmgo badogdm gmsds Linternational space station live®.
7. 58M3430mb ,0896M0zmmo dogdab”’ 3oambg@gdo BmdEamdabsb Mommo gm®dab
&FM0gdEMENSL 8mbgMb. Mabo Gmeo 0dbgds 35ambg@dy dmgdgn boddadal domol dogm
960 bmm absdg 3gbEnmadmmo Jndomds (L. 1.13).

by, 1.12

8. 5 3a 8sbob sgmMo xgmM Bocmos sbBngb 20 3g@Fom, dgdwaa 3o 5 Ig@Mom J3gzom
o99d3qL. g3bbadMzMgm sgMdg 3mddgmn bLoddndalb doemals oge gbEmmgdyma dmdomds
5) 96930L0b; 3) Bg30LsL; a) Formnsb aboby.

9. ©980bob DgosdnMosb h Lodsmmagdg M dsbob Lbgmmal 86930LsL Lbgmmbg
dmgdgo Loddndol dogms SLEYYEgdL A-b Gmen mdomdal. obn Gmeo 0gbgds Loddndol
dogol 39domds, oy 2m dobob bbgymb dombolb bgosdonwsb Sh Lodsmmgdg v3089600?
doofbogo, Mm3 O gyreriois — 2,59,

10. 239635 3oMzgmo Lo moEsb JgmMgdg 9300s. 83 ML dsbdg 3mddgwads Lnddadnl
doad -800 ¢ 3ndomds dgobmms. Gobo Gmeons g306(30L obs, oy baaomol bodsmey
4 89@M0s? Gobo Gmeo 0dbgds bLoddadal doemal BngM BgbEmgdammao d¢gdomds, o ob Ig-
MG baommowsb 8gbmmgdy s3s (=10 6/33)?
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§ 1.4 069 350mMdab dosgmab 3domds

h3gbmgol (36mdomos, Mm3 Mg3emdol dogs BaMdmngdbgds Mggemo Lbgmmgdal
©qBMM3s(300650. 3m30L 396MBAL MbsbIsE, 53 domol dmEmo 3MM3mM(30nm0s gFBME-
35(300b Im@mmol s dndstorgmos bbgmemal dgdsmagbgmo 6sbams3gd0l aswsswanmgdals
LaBobssmdogame.

3563060mmo sMsgBMEIoMgdamo Deddsms, MHmImal ot(3bgbs dmemm sdogmgda-
m0s, gmMg dmmmdy 3o 30dsgMgdyymoas dgemaszn (b‘gﬁ. 1.14 o). dgmaglb dgmdmos dmdms-
mds a3 dgsdamdy. go@segssmanmmo ab X, 8sbdomom domigsbog (bgm. 1.14 3), dgeme-
30 Boogmemgdl Deddstnl dmemb, Boddoms gsndndgds s dsbdo smodgmgds Mg oMol
dogms, Mmdgmoy dgms3dg dmddgwgdl domzbbog — dobo Labynbo dgdscgmdobsggb. o3
domob dmegemo Gmmos: F e, = kX, ®m3gmdois K Doddotmol Lobob@gs.

3535m330bmRmmo dgemszo. ©Mg39mdal domol dmddgoadom ol sdmdMogmagds dom-
(36603 @5 gb dogs dgabMegdl segdom d¢domdsl. gsdmgmgamma gl dydomds.

-
5)
0
X1
e E———
) Iiﬁﬂ :
-
0 1
<X—2)
* WY
0 2
Loy, 1.14

300350, dgema30 aossmanmes 1-sb 89-2 3gdamgmdadn (L. 1.14 a), Gm3gmdo(
B53d5M0b ©gBMEATS(3000 X,. o3 dmdMomdobol dgmsjds asnsts §= X,~ X, dsbdogmo. d¢dsm-
30l godmbomgmagmom bagodms gb dsbdogmn 30353M0gmmo Mg390MboL doemol dmem-
By. 35363 ©M7350mbolb dogmal dmeyyemo dgms 3ol dmdfemdobsl d¢wdogn oM sfab. oxy
babyolb BgHGomdo ol kX -0l Gmemo ogm, Lsdmemm BgGGomdo kX,-0b Gmmos. Bggb 3o
30domdol gedmmgms g6 Ibmemme dmwdngo dogmabsmgol gozno.

00500905 Jombgs: Mmam® 303m3gmo ©M350mbalb domal dngf dgbemmadmmao dgdomds
53 d9dmbg93530? 530bomgol 3ed8mznygbmo 3mdsmdal ggm3g@Mmamo sDEn. s3sgmom badde-
ol M9390mdob F dogmol 3ol X Bog@mdgmadsdy ©sdm30gdmmgdal gMoxnzn, Gmdgemoacs
BomImomagbl 3mmmmabs@ms bLamaggdy godsgsm OC BMgal 8mbsiggolb (bym. 1.15).
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dgmogob (X, = X,) 8s6dombg gswsswgnmgdobsh . A
©M9350m0b domol dng® dgbemmgdeemo d¢do- B Y ,C
mds Gmeons BCDE mognobgmob gaomdabs.
L. 1.15-@ob Rsbl, ®md Sy =S.on = Sgoer  F P

COD s BOE ULodggobgogdo  dstmgmombes. el B

dotogmobs  Lad Fmbgol  FsMmmdo 3o 3o- Ei 'D

9@ 9d0b bodMmagmal bobggmals Gmenns: 0] X XX

09 3930m35m0bbnbgdm, Hmd OD=X,, boamm OE=X,, safgmgg, CD @mmos Fe -ob,

_F@f’m 1_

2 2 2 2 2 2

BE 30 Fye,-0b, dogocmgdon:
X, FeeX, KxX, kx;x, kx? kx?

3domdal 83 gmEMIMmob Jorgds dgodmgds dgdwmgan by gmmdoma(s: 30bsnsb ©Mgzs-
Mol doms @gRMMBs(300L 3GM3ME (300, ©Mg350Mdal domals Ladmsmm 360d36gmmds
dgodmgds 303mzmo d53mgabsnofa:

_ Fg\,,ﬁ1 + Fgg,/n2 _ kx1 + kx2 B k

Fis= 2 - 2 -7 (X, +X,),

39domdol go8mbomgmagmo domol badmsmmm 860d36gmmds mbos aogsdmagmmm gog-
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9L yggmobomgol (sbsn Fqgddstn@gds dgzgecmor o3-
bbbom dggsbozol mg@mmb Bgboon.

Botdmgogobmm, Mmd g30bes M dobob Ggofmals s@sbs
| bogdab ebMnma Lod&MEYob ebdstgdno h bedswmgdy.
393350, Mm3 Gzombs ©d sbGom LodMEYab dmenb
babmbols  doems  08gbs  d(z0Mgs, Gm3 ogo  dgodmgds
a3 gdgmagmo. 030bosmgal, MM 306000 0sbsdMow go-
dmdEamm bgzom, Lagofmms 3obdg 30dmddgemo ©sbfaemn

by, 2.91 LodEGYoL  SoMomgmuMo  goM 33940 F dogom (b‘gﬁ).
2.91).

MmamM3 30300, h bodsemgbg M 3sbab Lbgmmolb msbsdMa s6g30Lsl dgbermmgdamo
dgdomds A, = mgh. 3gmeg dbMog, sbMomo LodMGYob asbbgmog | dobdomdy MebsdMa
350005030 9d0bob F dogms 3gobemmgdl A, = FI 343smdsb.

397960306 mg@mb Byl msbsbds, 894060B3gdnl gsdmygbgdom dgdmgdgmons dmgo-
amo dgdomds. MoEasb babybl o gomgomabbobgdm, A, = A, 53 Gmmmdsdo A, -bs ws
A,-0b 3603369mmdgdols RobBoo dogomgdom: Mgh = Fl, bsoabs(s

abfomo bodMEGYab bodsmmyg ymazgmmgal bogmagdas dob LogMdgdyg, s30@m3d F < mg.

30dsbowady, 3306y babmbal 3gdmbzg3zsdn psbMaemn Lnd@MEynm doemsb 30398, mncmgdals
030096%96, M33096%9M5(3 IBMaemn Lad@yab LogMdy IgGns 3ab bodsemegdy.

b s30@m3, Mo YBO™ bogmgdow ©sdMg(308 dmob By, Jom YBRO™ Sz
3bg9635mdy sbgms, oryd(3e o3 dgdmbggzedan dg@o dsbdamals gogms 0gbgds Lagotm.

abmomo LodMGYal gomMyzgnmo bobgmdss bbb, 30dg, Lo s Lbg.

bGobbo (30em0beMolb gofmdgdm obMoamam dmgnemn b3ofMomn®o bgwsdafns, MHmImal
m0omgmo 1dsbo 830609 BmBob obMnmoa LodMEygs (L. 2.92 s). Mo PRGM bogmagdao
530300 gb b LdMHEGYg, Joo NROM sgzorms dobo RsbMsbzbs, dsgsmomswm, bgda.

3009 (b‘oﬁ). 2.928) - bagggbmMgdo Jabal b LodMEYgb. bsgmagdse M3 30dgdyg
sbgms sgz0m0s, (30(390mdg — dbgemo.

bengmo (by@. 2.92 a) = Lmeb J86ol g

d) 3) 3)
ob MM 309M005bgdmma abMamn LodMEGyg. ‘
Lol 3606303000 F9domdl @sbs, bgdLbon, bo- .HHH
®obo, domsdobn. doms, Mmdmomsy dmddgog- @ =
396 Lmmdg, oymgs a39Mgdabsggb dodsm-

oyen domgdo@. Mg YBO™M 330695 bmemals
63960L 3ymbg, doo YgG™ IgGow Imznggdo begh. 2.92
doob.
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/ ©3b336980: \

e bMnmo LNdMEB Yy BoMG0g0 394560B3nl gEcm-gMmo Labgs;
o Mmzs bobbo 13bndzbgmmms, ©bGomo LodMEyom Lbgmmalb Lodsmmagbdyg o@ebsb
L03dodnl daeadg 08gbxgM Bogmadn dogms LdnMmgds, MedwgbxgMa(y sbGomo

LodOEGYab Logmdg dgBos dob Lodscegdy: i = hT
m

\_ ° Y,

La3MbGFHMEmM 30mbggdn:

1. @s@mBss 36396300l omsaddzts (30(300m smdstmno dbgema?

2. cos b3gzosmyma §9d603s 36 oMb, Lo@goMmm 93@mMIMdormal domady G3zofmals
3&obobol Mo@ma Lbafmggdmmdgb sbmammo LodMGyom?

ol BomImomagbl 3obwybn?

4. ©5@m3 s6ab biyFomdyg (b‘gtﬁ. 2.93) 353mbabmmo 3o ©s3ms36nema?

w

L. 2.93

=]

2 ‘ 9603 33mgbbbsm sdm(3565

abMomo bLodMEYolb Lodsemeg dabo LogMdol 3 Boboemos.

3sbdg Dgz00 M0bsdMa© Bnabnaemgdgb 60 33 3oLl Lbgyeb,
LodGEYob 3s@omama@o F domals dmgdgmgdoem (L. 2.94).
35bbadrgMgo: o) F dogmol dmemo 0d dgd3mbgzggadn, Gm(s
bobmbo Lbgymbs s @obMor LodMEYgL ImMolb o6 agzsd3b
(9=10 6/3a);

3) F dogmols dmememon 03 dgdmbggzeadn, Bmzs babymbal 3mgxgnogb@o Lbgmmbs ©s wab-

b 2.94

Goem LEdOEGYgL Imab 0,2-08 s Lbgymo sbGorn LodMHEGYgb Bmemmao 4 mg dogoom
o630 (g=10 6/33).

33mbLbas:

Bengy: 5) 30650@sb bobmbl Lbgmmbs s EobMam LodMmEYygl Jmenl o6
h 3 30035m0bbabgdo, dgazndmos gsdmgoygbmo 894060 30L mdemb Bqbo:
L™ 5 FL=mgh=>F,="9" =360 ¢,
m=60 3a; 3) cmegbsas Q!;bﬁm@ LSOO YgLbesb babmbo agzsdslb, Lbgymab
9;10025/33’ 0060565 sbfM0smgdol sbgommgds F,-bg F,  -om 3580 doems, bows(s
5_4’ IT,19 F... bbaambg dmd@omdal bobobsomdmgame dmddgmo bﬁzoqrwr(])b boba-

5 Bobs docos. 580 F,=F +F, . cwsgols Bbeiag, F, = 1+N="1g">=966.
03 Fy Fy dogomgdo: F, =360 + 96 =456 6.
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| 39mblbgboem 53m(336980:

1. h=58 bodsemmobs L=153 bogcdob gemag oobGoem
LEdMEY DY MBBdGOE FosbMosmgdgb 27 33 dobob Lbgmmb
3obdg BmEgdnmo @sbMamoa LodGHEGYal sMammgmmanFo F do-
mob dmd3ggdom (L. 2.95). 4obbsdmgHgm 3 domoal dmeo-
W) (g=10 6/d6)'

2. a3 obMoe LodMEBYgdg Lbgymal MebsdMow s@o-
Bobab Loddndolb domsd -200 ¢ dydomds dgabevems. asbbab-
036gom 33 Lbgmmal sbo@sbse Lagomm LodMEGyol SsfsmgmyMo domal dmeymo, oy
sbmoemo bodMGyob Logmdg 5 3-00.

3. a3 obGoem LdMEBYgdg Lbgmmal mebsdmsem Rodm@sbabal dobbg dmegdmmads
LEdGHEYoL SsMomgmn@ds domsd -500 ¢ dndomds dgobrmms. asbbadmgmgm Lbgmmal
3obs, 0 obMamoa LodGE Yol bndsmmg 10 8-0s (g=10 6/33).

4. a3 obMoe LodMEYgdy, HmMImob LogMdg 5-gam dg@ns dab Lodsmmgdg, dgzom
03b3dMs© 0aLEMNamgdgb Gz0mmb dobdy FmEgdymo LadMEYL dsMomagmn domao.
0dgbnm bogmgdas 3536930 dogmal dmemmn Gzofmol boddndol dogmabosb dgwatgdom,
o) 306000 dobs 50 3a-00 (g=106/33)?

5. amy30 obMamo LodMEyab Logmdg 30 L3-om 3g@ns dab Lodsmmgdy. LodMEYygdy
b93000 MbsdMa© dosbnamgdgb 20 33 dsbob bbgmmb bod@MEyob dsGamgemmmo 506 domol
3md89qd00. g3sbLbsdmaMmgm obMnma LNdGE Yol LogMdy s LoBswemyg (=10 6/3a).

6. a3 obMoar LodMEGYgdy by300 MobsdMsE Bnabnamgdgb Lbgmmb LodMHEyal
3aMamagma@o dogmoom, Gmdmab dmemmo 50 6-0o Bogmgdos Lbgmemolb Lo8dndolb domol

buy®. 2.95

dmnmdg. 3obLsdrgMgm Lbgmmoab dsbs, 0 abGamo LodGmEyal bogmdg 1,2-%g6 dg@ns
3ol Lodsemgby.

7. am30 obMomo LodMEGyab bodswemg h=1,53, Log-
tdg go — L=4,5 3. 35b%g bgz00m 05bsdMow dnsbHnsmgdgb
30 33 3sbob Lbgmmb, GMIgemdgyi Imddggdl Lod@MEyal E
3oMdmaemmMo, YOm0 Monbadnmabdomme dodsmymn mMo
dommo (bey®. 2.96). Bsonas6 F,=256-b. Gobo Gmmos F, do- ey, 2.96
ol ImEemo (g=10 6/66)?

8. LyyM. 2.96-By 303mbabym amu3 sbfom LndMEGYgdg By3000 MebsdMs@ FosbEnsmg-
396 m 3sbob bbgmemb 3sbdgy dmddgn LEdMEGYL BsMsmgmuEn mMa dsgmom. (36mdaemns,
®md F,=1,5 mg o F,=1,3 mg. 3s6bsdmgcgm ©sbomo LodHGgob Lbodsemy, ory dabo
bog®dg 50 L3-0o.

9. obMoema LodMEGYob Loafmdy o Lodsemeg, dgbsdsdobs, 103 s 2 3-0s. dobdy
b93000 0060860 FosbMosmgdgb 60 39 dobob Lbgmeb LodHEGYal sFamgmama domol
dmgdggdom. a56LsdMgMgm o3 doemal dmemmo, oy Lbgnmbdg dmgdgon babmbol doems
40 6-0o (g=10 6/33).

10. 10 33 35bab Lbgmmb Bggznm Mebsdmaw JosbMosmgdgb 83 Lodsmmabs s 10 3 Log-
tdob obGoem LodMEBYgdg dabo 3somgmndo dommal dmgdgmgdoom. asbbsdrmgMgom o3 do-

™ol dm@memon, o babybol 3mgx03096@0 LbgmmbLs ©s abGMam Lod@MEYgb dmeol P=0,2.
300Rbogom, HmB Lbgmmo b LodMEYglb dmemmom 0,6 Mg dsemoo B3935 (=10 6/3a).
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§ 2.11 394560%3ab 33

((‘)) a50bbgbgo:
o B oMol Labamggdemm dmdomds (Al»b)?
e M5 oMol LEMEO dmdomds (Am)?
o b gbmegds Boman 93ggdal 3mgnazegb@o (N)?
o asgndomosm 3sbmbgdolb gs398s, asndgmege § 1.6.

@g@ m3dmMsGmeagmo Lydydom, ganano dndomds

30%560: doMm@ngo dggoboddals (0obngmo boi’)ﬁ)@gnb) 3943-L oagbs;

Ls3dydombegab Lagamms: dGo@ngo momom, Lobsbsgn, Lgmmoab LawgdmbLEMmsznm Lsd-
3obgon, ©0bs8mdg8 Mo, ssbemmgdom 1 3 LogMdab gazacin, jomdasbn dgms3n, Ggomg-
3ol bogMgdo.

Ladndsmb Jbgemgemds:

1. Lobodsgoo godmdgo gocob Logmdyg L;

2. 38o&0nz0L Lodgsmgdom G ©8ogMgom
abg, M3  3mE0dMbGormnEm  dgsdaMmsb dg4dbsl

30%0060 3mobg—53sL dnombggom, oy h = % (L. 2.97);

3. ©0653m3g@Fol Ladmsmgdom ssanbgor dg-

30l dobo;

4. g  dgmogdy  B3ofon,  3ogamoma, by 2.97
400 g o ©0bs3mIg@ Ml Lodmsmagdoo csbsdMa
509mdMoggom ol obam LodMEYgdg bggom. BsbgMgo ©nbsdmdg@mal Bggbgds (F domals
dmr@emo); _

5. 3goafgo gfmmdsbgml F dommal dmeqmo ©d  G3ofMomnsb dgmsidg dmdgdgrn
Loddndalb Mg doemals dmegyemn, 353mn@sbgor abyzbs (m 3sLob 9393 0amemabbdgds dgemeso-
bo s Ggomonb Bsbsos gsdn);

6. 353m0obgs60dgm F domol oM dgbemmadamo ddsmds L 8s6domdg, gb ool
bEgemo dydomds: A = FL;

7. A= mgh gm®dgmon asdmnsbastndgo h Lodsmemgdy  GgoMmosbo  dgmosgals
5@o65dy gbEmmgdymoa babomagdemm dMdomds;

Lo b

8. n= A “100% gm@3gmom 388mnsbgsmndgm ©obmama LodMHGyolb 343;

Le

9. ao0dgmFgo (3000 45% 000 sbfoemo LEdGEYobamzgal. gHobg godmdgo Lgmmal Lo-

©93mbbgMazom Lad Fmbgwol badmsmgdaon.

domgdmemo dgrgagdol dabgogom, mgdzgb ©sMbdnbogdom, M3 Labsmagdmm Fndomds
ymzgmogolb bagmagdos bLEmm dndomdady, sbgg N < 100%. sbFoemo LadHEGYob dgdmbggge-
do 530b B0dgbos dgmagzbs s sbmom LadMEBygl dmEnl 3mddgmn LEnsmal babybals dogme.

bobmbol domolb s@bgdmdabsb 03s39 dgmgab dngomgdor bLbgs doMGogo 35Js6nd3gdals
dgdmbgggadas.

3535m0md®, 9dMeg0 gmgmbsogom dowsb Bymal sdmmgdabsl hzgb g30693L stobobamggd-
mm 3domdols dgbErmmgds Loomabs ©s MM 3ol 8mbs@sbse, Fgmgmbagbs s 3ol dMbgal
0gfdlb dmmnl babmbolb obsdmggac.

39639@&0b go3mygbgdobols 3603369mmzs60s dgM39@&nb dobs s babmbol deems dfmbgals
09Mdmsb.

6730L30gMn 35456030l g33mygbgdabal Labamagdemm d9mdomds ymggmogal bs3mgdas
LA FndomdaDdg. Labamagdemm 39Ismdab IgusMEgdsb bym 39Ismdsbmsb, 3>dmbabmmlb
36039689890, 334560B30b dsrgo §dg930b 3mgun(3056§0 56megds.
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@ og0JMHoom, M dmezs dmdmsgn gmgmbsadol 34 3mgBo3096@L, o 3933306900
358mygbgdeyemn omzal dobol s gogdmbego gmgmbsgdol mgmdl?

r ©3b336930: \

e 399560B30l g5dmygbgdabol Labamagdmmbmeb gfmaE oMEomgdmon LEMmEgds
M3LabaMa gdmm dmdomdss;

o 3Mabobamggdmm dndomdal gho-gfmn dodgdbo babmbol doemal s@bgdmdss;

e LEmmo Igdomds dg@os Lobamggdmm 3mdomdady;

e 399560D30b a5dmyqgbgdabel Labomaqdemm dMdomdal dgmsmmgdsl LEMm Jndom-
3obmab, godmbabyml 3Mm(396@73d0, 394s60bol domgo J3gwgdals 3mgx0(3096@0

Lo by

A
K 9bmegds: N = A 100% < 100%.

’ Y,

L 3MbGFHmMEm 3ombggda:

1. bbgmmob @sbfom LodMGYgdy o@sbabol babmbal domal gobdfes Mmdgmo dmdsm-
b0l godMEsl godmabggzl, Lobatggdmmbo oy bfmeal?

2. Gmgme dgndmagds dMsgo gmgmbsadalb 33-b gobMs?

3. cmdgmo domoyobo xmdL gs3mgaygbmo 3dndg mm@ol s3mbs@Mmnsmagdma, dby-
dmdo oy 3dndy (b‘gtﬁ. 2.52)?

2 ‘ 96030 33m3zbLbbsm 5dm (3565

m =500 34 35bob bLbgymo bgz000 MobsdMa© d59300 M0 BmdMsgo dm-
Fmbagobagsb d54360cmo Lob@gdnm, MmIgmag by, 2.98-Bgs godmbsby-
mo.  omzol  omegobygsm  dmmmbdg  Imegdmmo  doemal  Im@emons
F=20006. g356bademgmgo LobBgdab dstgn J83gd0b 3mannz0g6@0, o
E domaol dmegdol BgH@nmas 80 Ld-oom sabos (=10 6/33).

!

3dmblbas:
Bon(s: Lob@gds dmdMomdsda dm3ysgl E doeal, 330@m3d dob
m=500 3a; dogt dgbermgdymmoa ddomds 0gbgds Lmemn dygdomds

F=2000 6 A,.= FH =1600 . 53 5dm(3565d0 80bsbo @gzofoonl o6g-
H=80 L3 359, §mgmbaggdal LobEgds dbmmme Ladmsmgdss, 30-
g=106/3a. &™3 Gz0fmab sbgzodg dgberemgdmeman d¢domds agbgds
«.3.h bobamagdenm: A =mgh. Bz9b ¢339 30300, GmM3 ™o b, 2.98
L 3mdMogo gmgmbsdno 3obdoml 4-%96 353900, 530@m3

F dogmol 8megdab Bam@omalb H =80 L3-dg s6g30LoL GgoMmo s0bgglb
H mgH
h=z=20 L3-bg. sdo@md A = Mo _ 1000 . LobEgdob domgo J3ggdal 3mgxko30g6@0

4
A, 1000 5
Lol
0g6gde: n=Ab6 =1600- 8" 36m(396@93d0 62,5%.
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| 39mblbgboe 53m(336980:

1. ®obo Gmmos gemgo sbGomo LodMEGyol domao J8gwgdol 3max0(309680?

2. 3bomo LodHGYob FoMan J8gdolb 3mgxroErgbd N =70%. @gz0mmab s8sbsdy
dqgbermmagdamo Lobamagdmm dqdomds 140 x-0s, Gobo Gmmos GzoMmal o8sbadg dgb-
rmeadamo bEmmo 3mdomds?

3. @abMoem LodMEYgdg, BMBalb bogMdg 10 8-0s, Lodsmmyg 3o — 3 3, bgz00 MSbsdMS®
30obM0omadgb 40 33 dobob Lbgyeb LEdGEGYOL doGomgmuma 150 6 dogmnor 8mgddgogdno.
396LoDM3MHg obomoa LodMEYob Fofan J8gqdal 3mgxa3096@0 (g=10 6/3a).

4. 5 8 Lodsemab @sbFomo Lod®EGyab doman J8gdol 3mgxra3096@0 80%-0s. 3obLab-
0369, 0d §306malb dobs, MmImolb dm3gdnem sbmom bodMGygdy MebsdMsw sbfnsmg-
3obob 3gbEmmadmmo LEmemo Fndsmds 200 x-0s (=10 6/3a).

5. @abfom LdMEGYgdy B30MMNL 653G SLFMNSMgdabalb dgbHmmgdnmao babomagd-
e 3gdomds 800 g-0s. sGsbobamggdemm 3mdsmdol dmemoa 200 -0l Gmeos. Habo Gm-
™o G300mol sbMnsmgdobsls dgbeyemagdmma bEemo Fndomds ©s sbGama LodMHGyol
dotgo Jdggdal 3mgxn3096@0?

6. 12 89@mMn Lodsmmabs s 15 3g@Mo LogMdal Eebnm LodMEBYgdy bgznc MebsdMow
305bM0omadgb 20 3a Bsbob bbgmmb sbGomo LEdGEYL SsMaomgma®a domolb 8mddgwg-
d0o. bbgmmdg dmgdgn bobmbol dogms 40 6-0s. 306LoDM3Mgo b LodME Yol dotgo
48900980 3mgxn3096@0 (=10 6/33).

7. 30 39@m0 Lodsemabs s 50 8g@mn LoaMdol ob-
Goe LodMEBYgdg gz MBdMO® FosbMosmgdgb 20 39
dsobob bbgmmb sbamo LodMEGYal doMomagmm@o domols

dmgdggdaoc (L. 2.99). babymbolb 3mggongb@o Lbgme-
Lo o EbGar LodMEYgb ImMob 0,25-0s. BnoRbogm, Hm3
bbgmmo sbom LodMEYglb dmemmoon 0,8-mg dsgmooc
563985 5 33bbadm3Mgm ebaemo LodMEYob doMan J89gd0lL 3mggo30g6@n (g=10 6/33).

8. Lym. 2.100-Dg aodmbobymo @dMsgo gmgmbagol Ladmsmgdom bsdMow s0@sbgl
20 3a 3sLob Gz0Mm0 Omzab BgmEg dmmmndg dmegdymo F=5006 domob dmddgmgdoo.
a96LodM3MHgm gmgmbadal Botrgo J89mgdal 3mgx03096@0 (9=10 6/3a).

9. dmdMog gmdbogdg hodmzngdmmo 45 33 dsbol G3z0Mmo MbsdMow v5]300 FmEYam
F=3006 doemolb 8mg8gmgdnor (L. 2.101). aobbodmgmgo gmdmbogal dsman J85wgdab
39330309680 (g=106/33).

10. Ly, 2.102-Bg ao8mbobygemo | gmgmbsdolb 843 80%-0s, Il gmgmbsgabs 30 — 90%.
obo Gmeos gmgmbaggdal bobBgdolb dotan Jdgwgdal 3mgyn3096@07

beys. 2.99

M

A 4

beyes. 2.100 L. 2.101 Lo, 2.102
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9L Lanb@gMgbms

553056780  bbmzstn  EMMNEsb 0ygbgdwbgb doMGoz 3gdsbaDdgdlb  ymzgmemon®
bog805bmdadn, 339bgdemmdada, badbgomm dmJdgEgdgdal Bomdmgdabal.

dggmo ga303@mn 30Msdoagdn, doMomsms, 5356gdmmoas d3.6.0m-0b 2750-1500 66.
3gmomedn (b, 2.103). domn 0dg@qbmds Jgoaqds wssbemmagdoo 2-3 Gmbosbo Jzob
dmm39d0bash, Gm3mgdoz asbmoggdamos 50 Embosb dzob LoyMogbgddg. bdmaogMma
30M530@ols bodseyg 147 dg@@boz 3o oxmbggl. (sbowns, sbgon 3dadg Lbgyemgdal sbggzsL
0530060 3ggoboddgdal  gs3mygbgdal  gofgdy 396 dgdmgdws.  dggmo  3dgbgdegdo
Lbgomabbgs  Ladndsmlb  Jgbabemmagdman 0ygbgdwbgb obMam  LadMEYgl, dmgmbadl,
39639@L. 03 Momo BomImbawagbos, Mmamm s3dmboscm domnsb wowo s 3dndy
Logbgdo o Lodsmmgbg. dmzgnygebmom Mdrgbndg J;sddgdwsgn dogomomn: BoMomb
bgBgbal 3o@03Lo(3985 dg9dmma Godatn dgwagds 425 Gmbasbo domosba dem3gdabogsb;
900m305d0, 54bmdob Ladgxnmb Mwowgbo 520 Gmbasbo mdgmoabzo 24 358 Lodscemgdy;
98303&60 3936mboL 3memmbgdo — M0 HbsMIsDomn 700 Gmbosbo Jobs39ds — sdstrmemons
18 39@® Lodosrmmgbg asl; MMsgmagdal Fogf ™@dsbdn, dssmdgzdn aggd30@gHol Godfals
5d96980bol godmygbgdmmos 300-sb 700 Bmbsdeg dsbolb 30 domasbo dzals deamzo.

by, 2.103
dggmo 69Mdgbo abGmMMngmMbol — 3B eMdgb aodmzgdom, >Mdndgegd ©sdbdsmggdals

a5c9dg b3gmagmdg godmoygzebs ®s as@sssmanms  GzoMmoms ©d 3gdagMgdom  Lagby
bogagmm bmBaemeo (L@, 2.104).

byy®. 2.104
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Mmdogmadn M3s 39 396 dbgMbgdwbgb omysdgdm@@ydmmon bgMdbyma  Joemadals
LoMd3n Db 8gdsl. 3@Mabasb gl domsdo LEmMgo yzgmadg (36mdama LoMsznbgmal —
o gndgglb — dogMm godmamboro Ladbgmm 3564060l — M J0dggl Mmemalb® Ladmsmagdoom
ozogs (bgm. 2.105). gb obsastn BomBmamagbos MbsMmBsbat 3gM39@L, MmBemol
9600 deeom godmbgmmo ogm aamsgbol gofgom. Mmegbs Imbobssmdmganl bmdsmmo
MobrmzEadmes 3ommagzsbl, ,oMdndgogb mema® bdgEnsmyma dobadnmagmmno RenggMms
bmdammol (363060L ©s so@Mnsmgds dob. abBMM03MLgdal gowdm3gdom, 53 bmdsmogdols
dsbs 200-s6 500 @mbsdg 3gMygmdws.

b6, 2.105

5 gndggd sbggg 394d6s dmbBymdoemmds, MHMImal Ladmsmagdomsg dgndmgdmms bymab
58m@obs Mandg boBswegdy. 58 FmBymammdasl ,56J08gmglb bMsbba® 9bmogds (L. 2.106).

Loy, 2.106
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1%1 30mbgmMn

33gamee: ||

1T - 3om@0gz0 397o60b3n (7 sbm)
7 — gobognmo bowoal badm3dn
e (7 SL)

8 — dommme  FMozbznco
3603369mmdoom babosmwgds ...
(7 sbm)

6 — 3ndomdals gbermmagdals
@bstrn (7 sbm)

oMby >
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10. oo s0bbbgds, Gm3 dobol bLogbgdob sFDswgdabsl dobo gMmo dmem ©bmds3-
©9° as(3bgmgdmemon, dgmeg dmmm 30 mbBGL dadgzgmo bgmom megabyBmsm Moozl
(bne. 3.17).

L. 3.15 L. 3.16 L. 3.17

L33nbsm (300:
3©0b 30B3ba: 5060l gomdmdabs s 33039059 @330M39ds.
30bogab bagnMms: 3mmogmnmagbal dmoen, 39380, Jgnds, gsbogfa s FaGdgmo,
(3bgemo bysema.

e dmomdn Rogsfgm dbmmme 0dwgbo J30ds, Gm3 Bysendo
Rogdobals Rodomzgs onbyml;

e Rsdma(33000 dmomb 3380 (L. 3.18);

e Rosbboo  gnmggmadn, momngddol  dmoeolb  Lodsmmgdwg,
3bgero Byowro;

e Ropgom dmoxmo bysmdn ©d ©ss330M©0m d13@0b dmdal
33eoegoob;

e dImomgm dmoxmo  FaEgmosb s @es3zaMmmom dmdEnb
Bm3ob (33momgdsl;

e (05330639080L dggagdo Rsbgmgo M3ggmeman.
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§ 3.3 3ystn bbgnemgdab, bocobggdabs s
306930b LomdnMo g3583MHNMYdS

badobom (30 Mg396 S 330MEom JogMal LomdyEM gogmsMMMgdsl. (3bgm Bysmdo
Rogdnbol 0mdmasd@ommdal badgemgdnom xgH gomds dmmmo, bmem d98wga — dmomdo
@bgdmma 35960, 350dmdob dgmgasm 3sg60l baboems3dn Mgdm LbMegsm sdmdMmsgmgds,
350D s 300 LadPsmm 3obg@ognMo gbgMaos, dmads@gdl 3sgmal 66935 s ob gogem-
0M3gos — 699380 35069Mgds. dmmmob (3bgemo bymosb sdmmgdol d9dwga dobdn sMbg-
o 3ogMo o0byqdlb 9bgManol as(393sL, dmemggmemgdol badmsmm 3069803060 9bgGans
dg3(306000905, ©o06g3L 66935 — 399380 honggmdgds.

Loobal LomdnH goxmsMmmgdadyg ©obs3znMzgdma 8353Lmm 3mMmds mmsbols B gddgfs-
&fob 3gmby 3gxgMomgdmmo Bymom. dImzgsfgmor 3memdsl domosbo Lazmdo obg, ™3
Loobolb bsboemo s30009L 3nemdn (b’gﬁ). 3.19 o). dmgbndbmo Lombolb ©mby doemda. Roged-
3000 3mds gmggmdn, Mmdgmdos (3bgmo bysmas. ma3006 Lombolb Mby doemdo (3m-
&m0 ©o0693L (L@, 3.19 3). 580L 80Bgbos b, GME MogEs30Mzggmo  (3bgmmgds s
BOMNMZEdS Jmeds. a5M 33900 MMl d9dga 3omdmdalb @enbygdl Bysema, Hmdmol
dmmg3mgdol Ladmamm 3065803060 gbgMgos as0dMmgds, asndMEgds dsbdnma dmeng-
309mqdL dmEob — Bymal mbyg 8oemdo bog®dbmdmowm dmnds@qdl (L. 3.19 a). as303930L
Jdg9aom Bysmn 3nmdon oMb brgds msgal Labyob mMbgL. s8Fngsw, s0fmgdal dbasgbow,
Lombggdo 300dmdobol Bommnmzgmgds.

= o =

L. 3.19

dyoto Lbgmmgdol Lomd MG goRsFNMydsdy 33003905 dg-
badmgdgmos 3030 EIbsEasMNm, MHm3gmaz dgddbs 3mmab-
093> Godngmbads gnm3gmad 0s3md amegqgbsbeds. ob Bom-
dmoagbl b3oemgbdnl d(30Mg doMmgl, MmMIgmoy MmegzobyyBmo©
a0l dob  BmBsdg  godmgmoem  GMamendo. oy dofogL
L3oMG NPl sy asogo(3bgmadm, ol Mamedo soM 3598939
(bm@. 3.20 5). doMozgol gobamadabol nDMHogds 6By 3930l
Ladmaemm  30bg@ogncn  gbgMans, babamszgdo  gMmBsbgob
odmMEgds ©d d0MmM3n ZORIMNMZEYdS.

35(303900L 3989 dofmzgo Mamedo obgg mezabmgma
3930 (b‘oﬁ. 3.20 &) — 306030L BaBoms 3980 9HMBobgonl egyeb-

@MZRYSS.

66033%%??(8185%:6742) (3090000 30806, M3  gMmbsnt  3oMmmdgddn soMgdo

RIMOMZzEgos dg3Mee Ig@ow, 30Mg — Loombggdo ©s dystn
Lbgmmgdo.
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3)

buys. 3.20

Lbgosbbgs bogongmgds gsbbbgeggdnmon BosMmmgmgds.

sbobndbagns, HmI dmgogMmo bogmogMagds goM33gnm &9339Ge@mm 0bgMgsm-
do g35m3mdabslb 0393dgds, bmmm as(303980bsL FoMNHMZEYds, 969) SbsLNSMgAL Lomdymn
39BMNMgdol sbmamns. sbgo bngmngMgdgdlb doggnmsbgds Bysmo, oxo, dabdyGo ©s
Lbgo.

dogomoms, mdoma Bysmo 4 °C-3g a5(303980L0b 03988935, bmemm  obygdmma
4°C-56 0°C-305 b goMoimgmgds. 330@m3 yzgmodg oo bodzzMogg Bysmb od3b
4°C-%g. byombo@gzab Dgosdomdg 4 °C-3g as(30398mo Bysmo Raab gbggmdg (Bys-
™o 0ynbgds 0°C-Bg). DybEow 3308m3 Bysmbs@gzgdo o6 0yobgds xbzgMsdog, Bymal gb
»30bgds 360336gmmzgsb0s 3sbdn sMbgdymo (3msbamn MMs6nDB3gd0L sELgdmdabamgals.

Lbgemgdal LocdaFo gogsmmmgds gobomzsmnbbnbgdgmons bbgssbbgs 3MbBLEM30-
ab Jgddbabol. dsgomomsm, M30b03bol 3dgbgdermmdabsl  mosbmsgal Mgembgdl dmmab
dnomgel Em3zqdgb (b*g](ﬁ. 3.21). Boggbymdo Mgmbgdo bog@dgdo 0ds@gdl, gb dgsmagmgdo
30 93006 3356M0©gdL 3oBsMmNMgdabol dom @gEmMMIs(300b.

bbgnmagdol Lomdn® asgsmmnmgdsl omgamabbabgdgb bowgdal 3dg69dmmdabal (b‘gﬁ).
3.22 o), dombogbgdal aoyzsbobal (b*g]tﬁ. 3.22 3) o 5.3.

L. 3.22

3d9698cmmdsdn gofmomme asdmaygbgds M 30bs-d9@mbol 3mBLEGM(30900, BMBmgdas go-
dmnBg3s oo drgmemdoo (bu@. 3.23). 3 3mbLEGGMJ300b Lo8ystal Laggmdzgemoas dg-
&mMbobs s M30bals gMmbsntn LomdyMo gogstmmgds.
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3b3369d0:

e Lbgymos 135@&gbmds 350dmdabsls Bommnmgwmgds;

*  $933gM& Mol dMEabsl bbgnmms gogsmommagdal dobgbos Boboms3gdol Ladms-
mm 3069803060 gbgManol ds@gds, Moz bobomszgolb dmmal Fobdamol bMwsl
0639303

e Dmgogmmo BogmngMgds 35M339Mm  Eq339GeG M 0bBgMzomdo  gsmdmdabal
0391339d5. 53 mgmagbsl LomdyMo gogaMmmgdal sbmdsmns gbmogds;

o R30amgdtog, Yzamody dg@or 20Mgdo BIHOM3ERISY;
e bbgymms Lomdamo gogsmommgds gomazsmobbnbgdmmoas 33969dmdgdda.

La3MbGFHMEm 30mbzgda:

1. oo 50bLbgds s0Mgdal dgbadhbgzn gogsmmmgds bLombggdmsb s dyst Lbgmmgdmsb
dgomgdom?

2. ©58m3d o6 0gbgds boggmo-dg@mbol 3mbLEMY(300 0bgmagg ysto, Bmammo M 3o-
bo-39@m™bol 3mMbLE Y5055, dombgsegsw ndabs, MmM3 boggmalb Lad@znzg M3obol
L8 3aEgdg MBRM FgGns?

3. Bmgoghomn 3060L 3560 Dodmemdo sgomae 0mgds, dogbmmdo 3o — dbgmoc.
Moo obbboo 53sb?

4. Do8matdn dob bgwadomn asnynbs. Mo@md 56 0gyabgds dob J3gws §gbgda?

% 36m3d80, X3 nBYFo Indsmdos.

36mgd@ob 30Boba:  s0M0L  LomdyM gogsmomgdady  s3z30M390s.

3Gmgd@obogalb Lag@ms: 80bol dmaoemn, ©ssbermgdoom 583 ©0sdg@Hnb Mgbabal as3-
30635 g Boemo (3gbadmgdgmoas asdmaygbma B3960L ,LoBEHM30"), SemobBomabo, Jgsdo.

L>39domb Jbgegemmds:

1. 3moxmol mogbabyidg assggmgo obgmo bdmdal BobgMg@o,
m3d dobdo oo IgnOme Asbgsm. Bomb dogzno LyGsm 3.24-%g
65R396980 gm@Is, Lognmgdals dgdmbggzeda dnsdsgmgor Bababbom
353Dogdam dyst dagomby.

2. Boembs s magbabML dmEnl aMRgbomo dnsmagmo s3magbgm
3mabBoemaboom.

3. dgmano dmomo 35(30360L Layobymagdo s sgmmego dob
MOMYMB0o §9339Mo@Madmg go(303905b.

4. 353303600006 353mgdol 393mga dnmal mogobygsm dmemmdo
Rosbboor 33060y MamEgbmdal Bysmo ©s domol dotgggbs dgbemdn
dmbndbgo bymal mby.

5. Rogno dmorma 435830 Rsbb3mem (303 bysmdo s godnmady
a0bygor 8abo gomdmds (o65 Roaom doMmmadnd (sbge bysenda! dmo-
Wy 6obdQ360!).

6. 430830 bymal g00dmdobmsb gfMmom es3306M©nc  doemdo
Bymab Lgg@ob ImdMomdal s abowagds dmbadbgor Bymol mby
doemdo (0bs. Ly, 3.25).

7. Lod9ndomb Bbgmmgmmdabsl gosnmgo FmEGMgdo s gos390gm
30009mBsbsBgMn.  Bmadbagom 3MgdgbBoz0s mgdady ,e0fal Loo-
dnF0 gogaMomgds”.

122




§ 3.4 89339038 Mab g>3dMI3s. MmyM3mIgMa

0d39b 339 0@3om, Gm3 bgmo s (3030 bbgyemgdol 3mb@ed@obslb (sbgmo Lbgmma
(30300905, (3030 3o ™dgds. MmEgbsg domn §g339Me@Mgdn gomabadMmgds, Lomdm(zzems
bywgds. Lbgymgdol &qd3gGe@ Mol (33mamgdsbmeb gMmae 83 3Mm3gbobsal dgndemg-
ds 3mbegl Lbgs (33momgdgdocz: dgozgemmb bbgmmagdol dmzgmmds, gomsgowbyb gfmo
23M935& <m0 3amdsfMgmdnsb dgmmgdn s Lbgs. gMmbanto §gd3gMaodmenl ddmbg Lbg-
Mgdo 9Mm35bg0msb 3mMmbB OB 0Ll 56 0(33mNsb Moz30560 M30Lgdgdl, Moash obnbo boo-
M0 Bmbsbbm@mmdol 3pgmdsmgmdsda ndymazgdnsb.

$3939638Ms LocdnMa BmbsbbmmmMdab dpamdsmgmdalb dsbsbinsmgdgma ggadazyma bo-
©0EJdS.

©0E0 B360s Bg33gMsG Ml dmBsaggb mgMmdm3g@Moom. yzgms mgMmdmadg@melb dmddgwg-
ds ag391dbgdmmos §gd3gMadmal dg3gmabsl Lbgmmolb mg0bgdgdal (33momgdady.

1742 Bl 339035 sLEMHMBMITs s BnDagmbds sboMgl (39em-
Loyb3s godmogdzs ImbadEgds §g33gMe@mEnl asbabmdsm gsdm-
949969606500 Lbgmmagdal LomdYMo gogsMmmnmgdol mzgobgds. 36
a58moambs bgembobym, Gmdgmos dgoagdmes Looboo (bL3nGE0
NS 336(3[5@0[)630@0) 353bgdnmo 3@oMms 3mda-tgdgMzmstal-
336, 3sbmsb FogMomgdmma bgMomn doemabs s bsmabash. (39e-
bombds bLgomady ,0% Imbadbs o, Losi swas Loombg 8amdn
yobymob ©bmdal §g3gmedn®ady, ,100% 30 — Bymob @ymamal
&933960@Mady  beMdscnfn  5@Imbggfmmn  bbgzol MM,
3omgdamo 8mbsgzgon 856 @aym 100 Gme bsbomsw s donmm
bgembabymb — 0gMmIm3g@Eal — Lgsms (b‘gﬁ). 3.26). 58 bgomom
orgdaer gfogaml (3gmbogbol 3s@ngboigdor ®ag@dss 1°C 56l 3geboggbo
(1 amonbo (39mbonbo). 0°C-Bg 3980 9339 mMs oEgdo- (1701-1744)
000, bmmm 3obdg Bogmgdo — omymazomo.

1 °C @mmos bmAdsmyin 583Imbgg@yma 66930L 30-

md3330 yobymab bmdnwsb Bymab pymamsdwg §7339Ms- 0. ? =
&0l (33emamgdab gHmn dg3bgenb. w Eq :
Loobosb 63dmd @M bb b 339M5@mEnb ;
0obosbo  ;mgtdmdg@Mom 30l $gddgheGgma - {“‘—bdoqao

a5dmdz0bsl  o30mgdgmos  dobo  3meds-MgdgMazmemobs e
s Lbymmolb dgomm 3mbBog@on. sbomgomo mbws s30- ]

omo $g33gMe@mcol gobmdzalb abygdnwsb gofMzzgmo = Jo30mamo

LTS

mob d98mga, Moms myMmd3mdg@mbs s Lbbgnml dmEab - dogoo
©39sMEglb Loomdmmo Bmbsbbmmmads. e

LodgEo(30bm  MgMAM3gB M0l 539dmmgds MedmMOEm- 'n:
ommo 0gM3dmdg@mabgsb 3obbbgszgds ndom, GmA dabo Jooods
dogmo 3mmds-MgdgHgnemmsb dggMmgdol sanmdy ogab- 0(763%363'3060
Bmgdamos (L. 3.27). 019H8m3gBmdyg sbosmgamoal smgdo- —
Lab ol Lbgmmb smat gbgds, s30@md Lagoms 356 hggbgds begth. 3.26

©0E0 EMM0L 356353mmdadn dgabsmhybml. dgz0b&mgda-
™0 5@anmo 30 a5(303900bsb bl dmal Jomowsb HgbgMgstdo Lombolb ©sdMbgdsb.

go3omatrmeo domnb ©ognbHmzgds
by, 3.27

123




bgmobaemo 303mygbgdabomgol Lsdgwoznbm cgMdmdg@mn bos ©sgndboma Mgbgm-
395600 J3gdmm — 83 ©MHmL Loobg sdMMbogds Mgbgmgmstdo. dg8o LodybGobosmgal
LadgEo(30bm MyMIMIgBMgddn d¢ds Loombgo godmaygbgds 39M(brOLEYSmN, M™MIgema(s
aBMm 33Mdbmdostgs §gd3gMs@MMalb (33momgdsdy, g0y — L3aMEo.

boobosbo @gH3mMIgEMgdol goMms asdmnygbgds 89dsbognmo (L. 3.28), (30536mmo
(ly@ﬁ). 3.29) o sofsen (b@ﬁ). 3.30) 0gM3m3g@Mgda. dgdobognmn 0gMmIm3g@eal dmds
Lbgema dgstio Lbgmmos, s0Ms@abs — safn, bmmm (30x6mmo mgMdmdg@molb dmJdgwogdal
3606(303L 3m3g3bm 3emabgddo gs39(36mdoon.

i

Loy, 3.28 L. 3.29

5330000 Lo, 3.30-L s dggioge sbbbsm, Mmame d9domdl soMspn mg@dm-
dg@&mo.

L. 3.30

ymg3e-(36m3Mgdsdn NBMm bdoMow 0ygbgdgd ©gd3gMmodmmab (39ebonbal bgsmasl, Msw-
356 ob @®m ImbabgMmbgdgmos 3oMg3mb, s@sdnsbals bLbgyeal, Byemobs s Lbgs Lbgmmos
&9339658 M0l a5dm3gabol. dobmab ghomsw xobogsdo M@cMm bdoMow 0ygbgdgb bgoemasl,
Gm3gmo(y dgdmocmm abgmabgmds gabogmbads oosd Gm3bmb-
35 (o 39m3z060). 98 Lzsmolb Bmmo Bq9bodsdgds Lbgmemals
obgo  Lomdn®  damdsmgmdsl, Mmdmal mmbsis dgbywgds
g mmgdobs s 3&mIgdol LomdyMo dmdMomds. o©agbo-
m0s, Bm3 gb brgds -273°C 9339608 mMobg. 58 §gd3gMmad sl
3BLmmBM byl bmegdgb, dsbosb @s3sgdamgdym b3omab
30 — LM YBM §9339MoGtm Lismab. ghmgymms bagm-
®3dm@obem Lab@gdsdo §gd3gGaG Mol gfMmgmmse domgdymos

3B Mn Lismab gMogmmo 1 K. s8bmma@aco bzsmabs
5 (39ebogbol bzsmob sbsymazgdal gobo gMmbsomos, sdn@ma

oosd Gmabmba
(1824-1907) 99390 MMalb  (33momgds  mfogg  bgamady  gMmbsnfos.
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0K=-273°C. (lyg]ﬁ). 3 31) 9b 3¢bgdsda oMbgdymo Bnbo-
doemm@o §g33gMo@m@ss, MmImal dowbggs dgydmgdgmos. T’K °C
SBLmEBE  §9339M@ Mol 5bndbaggb T sbmmoa. go- 3731 ...1100
Booob 0°C =273 K, 530@m3 gomaygzabs ghmoa Lzsmnwsb
dgmegdo b (309mEgds BMOINmoo:

2734-----10
T=t+273

mdgmdoz t = (39mbogbol Lismom gobmdoemo §qd3gs-
Gdo.

@ 5x304M©00:

e M3G™MI ¢Ybs aymb mgMmImdg@mol dmdgda g™
3o@oMs, goMg — Lbgmmob, Gm3dmal §gd3gMmaGmmaba(s 0 -273
3dm3sg:n?

o M3@mI Wby oMMz gdmmgl mgMdmdg@madn ao- by, 3.31

dmygbgdemo Lombg adm dg@o, 306y — d0bs?

3b336950:

*  $93396& ML dmBsoggb cmgMmImdg@om;

¢ Loombosbo ;mg@dm3dg@ Mol dmddgwgdals 3Mnb(3030 ©sdystgdamos dabo Lomdamo go-
RBIONMGdol Mm30L9d5y;

e 39mbogbolb bgoemals 0°C 399Ladsdgds yobymal bmdol ©gd3gMmegmsl, bmenm
100 °C — Bymob @ymomab §983gMe@ sl bmG8senamn 583mbegmmmo B6530L
MHmU;

e 39m3060L Lgsmal Byemo Jgqgbodsdgds Lbgmmoal abgo LocdyE Joamdstigmdsb,
3ol eMHmbsz dgbymgdmes Immainmagdabs ©s s@Gmdgdals ImdMomds;

e 0K=-273°C, 0°C =273K;

o -273°C 39693530 s6bgdmemo dobodsman §9339Ms@nMos;

e 3939060 39m30b0bs @ (39mbobal ©g33gMe@nMmgdlb dmtal sbgmas: T=t+273.

L3 3MbGMMEM 30mbszgdo:

1. GmEgdog amdgmegds Lomdmzgmol 3Mmgbo a3s6Lbgsggdymo  §gd3gMmsGmMals
LbgmmgdlL dmEal?

2. Gmgmmo 0dbgdmes Bzgbo mmobal §gd3gMmadmms 0°-s Bymol mmmamal 8q33gms-
Gfs Hmd sg390m?

3. 9@m3d 35dmnygbgdgb Lomboshb cmgMImdg@Mmgddn 3gM(3bermalbbysmbs s L3aMEL?

4. ©3@m3 oM 593L Lombosb LagmesbmzMgdm myMmIMBgEMgdL dg306Mmgdmmo swgo-
mo MgbgMgsmo-domol badmgstdg?

5. ®38m3 og3b  badgn30bm  mg@mImIgGHgdlb  dgz06mmgdamo  sgommo  Hgbge-
39560-30emal babmgsmdg?

6. ©53gbno dgn(zgoms 3gmgobol Lzsmadg Ggd3gMadms, oy ogo (39bobol
Lgomodg 5°C-n0 Jg8(306h0007

7. &abo Gmmos dmbgdsdo o@bgdnma yggmadg 33069 Ggd3gMegn®s (39ebogbol
Lgomomn? 39mg0bal bgsmomn?
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| 33mblbgbom 53m(336980:

1. 8modogom abgm@mdszns gamMgb3go@ob Lgsmal dgbobgd. s 333060 (39mmbogbol
Lgomoo godmdoen {533gMaGMsabs s BoMgb3go@ ol Lgsmom asbmdoml dmEnb?

2. M330gbo 3gmgoboom gonbafs Lbgnmab §gd3gMe@m®s, oyy 3obds q339Ma@Msd
5 °C-000 Im0ndo@)o?

3. 7°%C-000 g003mdabol bbgmmol §93396s@mms 280K gobs. Gabo Gmemo oym 8
bbgmemob LaByobo Ggd3gMe@ s °C-3a.

4. 3modogm  0bxm™dsz0s 396 (3beabBymol  asdysmgdol  ©g33gMadmal  dgbobgd.
o@m3 0949069896 L3nMENSL o s 3gM(3bmoLBYnsb ®mgMIMIgG@L obgm sgamgddo,
Loaz Ggd3gE@ M dogmnsb @sdsrmns?

5. bs8gm0(306m mgMmImBg@Hol HgbgMmamatn (boss 39MbmabBYsms Bmmagbgdeemo)
30b0bogob oMol @sdbawgdyemo (b‘gﬁ. 3.32). 30bs mommbgddy gc™
(39900 LoMdMa53G M0, 530GmM3 &533gMsG Ml aobmMIZzal Essbrmmgdoom /\
10 Bgon LgoMmegds. M@ o6 53Dagdgb MgbyMzmsmb mommbabasb?

6. 5300960 aMoEbn BaMgbdgn@nm gondemms &qd3gMsg s, o
ob (39mbonbol bgsmoam 29 °C-wsb 50 °C-3g dgazgoms (L. 3.33)?

7. asbbadmgmgo L. 3.34-Dg a93mbobyymo mgM3m3g@Mnl go-
Bdmdzob s s J3gs demgsto.

8. aobbadmgmgo Lym. 3.34-Bg a0dmbabmmn mgMd3mdg@mnl wo-

bogmazals g30bo s (30m3nmgds.

o
o
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L. 3.32

(7

(&
3
w
w
w

beys. 3.34

9. Ms@md o6 godmads, MM 9339 mMs aymb -273 °C-Bg bs3madn?

10. Lbgmemal &933gMs@ ol DmBsegg6 (39mbombol bzsmasbo mgmdmag@mam. Lbgmmal
3500md0basl 83 mgHImMIgGFnb Rz9b98s MERgM aonbsMs. §gd3gModmms Mm3 39em30698do
359bm3om, 35306 ab 1,09-%96 350D dMEs. 3sbLbadrmgMgo mgfmdmdg@mab Labyobo s
badmenmm Bggbgds.

e R—

L>3nbom (3000.

30l 30b3bn: Locdmaows(3935dg s 330M39ds.

3obogab bagamms: dsg000b babson, Mmdgmbsi o6 ogzb
Sdag Mo,

Roomgm Lsbomn o ©as(300ge 8603y Bymo, dgdwaga
bgmobanmo gOmnbomse dooGobgo Lobsmal bsoy@msbmeb xgM
339600056, 393mga — b3dmEsb (L. 3.35). gMombsntow Jgna-
dbmdo LomMdML? ©s330M3980L Jggagda Rebgmgo Mzgmedo.
353m0@dbgm sl 33be.
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§ 3.5 3mb3gd;z0o
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§ 3.6 333mbbnggds
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§3.7 Lomdmb A3MEIbMBS. bagmngMgdab 3mfn LanndmEgzomds

((‘))3.)05[)3530): bbgmemal obogsbo gbgManol dgz3mol gMo-gMmo bgMbo mdmasws-
(33800? »dmasma(3930b dgrgase dobsgsbo gbgManal (33momgdsl Lomdmlb Momegbmds g4-
Bmego s 83603bgm Q-mo.

0bge ©admgoegdamo bbgnmob gomdmdabslb 3sbbg goma39dnmo Lomdmb Momepgbm-

35?7 53 3oobgadg 3sbgbol aobazgdae Rogs@estma (30gd0.

33 1. 5300m0 M0 gBmbasnmozgsb-
a3dmy FoOdaero. 9o Fathdamdo Bogob-
boor mEggm dgBo bysmo, gog — dgme-
990, gogzem, 100 3 s 200 g (Lym. 3.50).
0gM3m3gBMom  ao3dbmImor  domo  Labyobo
&9339Ms@mMs. 3oggem, ab 15°C-ns. dg3mb-
omo  gfo-gho  Fmdgmb  L3oMEJnms ©s
353bvm3mm MM, GmImalb  gobdsgrmmdsedo
Byemol @g33gma@m@s 8mads@qdlb 50 °C-oom,
o6y asbrgds 65 °C. ngozg aszndgmemor 3g-
mEg  Fnmdmaobogobss. 3bsbogm, ®md 200
a 3sbob Byoemb 50 °C-0on gobobgmgdma,
abgnMogds 2-x96 8g@&n ©Mm, g0y 100 g
dsbolb Bysel. 3065006 LG JnMs ™AL L. 3.50
30bgg00 ®bsdMom aob(393L LoMdML MomEgbmdal, dgagadmos ogeligboo: &gddgm-

@b gfmbsnta dgbszgmamaw 200 g 8sbob Bysmb LoMpgds 2-xae dg@o Loo-
3dmb Bomegbmds, gomg 100g 3sbob Bysmb. g.0. Lbgyemabl §gd3gMasgncab gMmo ©s nd-
339 3603365mmdnm 35LsdMEgmE Lagnmm LonMdmb MomEYbmds dabn Fsbab nMes3nm3cmm-
3megogmos: Q~m

B> 2. 0353y Jocdmgddo BRo-
30b-bso Bymals gBmnbsoMo Momwgbmds, 3md-

3o, moomgnmdo 200 amsda (L. 3.51).
dg3mbomo gfom-gfo Fnmdgmb Lo Jnms
s 353bmImo ©M™, Mmdmol go6dsgmmmdsado
Byemalb §9339G0@m@s dmads@gdlb 20 °C-oo.
3530dgmBmo (305 dgmeg  Facgmabsomgols,

membe  $933gModnms gogdsmomm 3-9@36

3980 — 60 °C-oo. ©d3065b5300, GmM3 o3
(33m0mgdobsmgal  bagotm 0dbgds  Ladggm
39&0 ©Mm, dgbodadnbawm, LadggmM dg@o Loom-
dmb  MomEgbmds, gowMg — 3oMggem dgd-

»b393530. 35d5boadyg, Medgbrgmaz g@ns

Lbgmemal  §933gMeGMMal babMwon, 0dwgb-

XM 3g&0 LoMdML Mom@gbmdas bagnMmm aowagzzge dsb.
2360go@, Lbgnmob aobsmdmdsw LigoMm Lomdmb Memeybmads dabn §gddgMmsGmal

65dMEnb 3nMEs3nMm3Mmm3mM(3omas:

L. 3.51

Q~(t,-t,)

sbems gs35M330mm, ©adM3nEgdnmos o) 30 gb LomdmL MomEgbmds Lbgmmolb dg-
doagbgmn bogmngMgdols g39mdsdy.
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3@ 3. M6 geHmbsn® gamdgmdo Regolb-
bom gfmbsntin §g33gMs@mEabs s dabol bys-
mo s dgmon, goggsm 150-150 . 3g3960mo
L3oMG IS Bymoshb FuMdgmb s gogbmdmm
MM, Mmdmal 3o63s3mmmdaday dabo  933g-
oG mOS 8mnds@gdL, godzsm 20 °C-om (b‘gﬁ.
3.52). o9) Dgoob §gd3gMe@n@absaz ndwgbomay
353bME0m, ©sg30bsbagm, MM dob gobsmdmdsw

393050 bogmagdo @MH™m  ©s, dgbadsdobsw, dg3-
o bogmagdn Lomdmb Mommgbmds 0dbgds bo-
Fotm.

9b 60d6s3L, M3 gMmbsatn dsbab Lbzsws-
Lbgs bngongMgdal §g33g@moGyMmalb gMomn o
03537 Loooo Jgbsgmgmse Lagnmms 356Lbbgszgdnmo Lomdmb Gomegbmds. 53 Lomdmb

bgy®. 3.52

F0mEgbmdalb godmbsmgmgmae dgdm@sbomoas L3g0smumn GabdogyMo Lowowy, Mm3gm-
Loz Bogongfigdol 3nmMo LomdmE@gzomds gbmmgds.

6030096930b 3o LomdmGgzsemds BabazNMo bonwgs, HmIgmas 3ag0hzgbgdL, Loo-
3mb M5 MomEgbmadss bagntm 1 33 BngmngFmgdab §9339638Mab 1°C-am asbsdMpgms.

bogm0ggdol 3o LomdmE@gzomMbsl s0bndbsaggb C (30@060) sbmomo (@00706‘360@06
capacite — §g3o0mdo).

09 b0gm0ngfMgdol dobss M ©s Jobo {gd3gMod s 0dMEYds t-©sb t,-dy, 35306 530~
Loamgol LagoMm Lomdmb MomEgbmds gsdmomgmgds BmMImao:

Q=cm(t,-t,)
353mgbobmm 83 gmMmImopsb C: aQ
C =
m(t,-t,)

08 gmEIMmoEsb Rsbb, Hm3 Sl-do €-b gMogmmaos x/3a °C.

B396 Bogt Ro@omMgdmm yzgms (30830 bbgmemal §g33gMe@n®s 0dMEadmes. (309800056
domgdmmo dggagdo, (3bsns, doMmgdmmoas 35dabss, Mms bbgymoa Lomdmb Memwgbm-
3ol 3oMao3Lb o dabo §933gMe@ s d(30Mqds.

o) bbggmob gobsmdmdew t,-0sb t,-3g bagaoMms 3sb gosgge Q Locdmb Gemeg-
bmds, 35dob Fob aobo30390mom t,-@sb t-@g Logomms Fob Bogomgom o0gogg Q Loom-
dmb Mommgbmds. MmEabsais bbgymo Lomdmb Memmgbmdal nemagdl, dabo dobsgsbo gbgmgns
0DMqds s LoMAIML MomEgbmds sEgdomns. MmEabsi bbgymo Lomdmb Mommgbmdsl
a5b(398L, dobo dnbogsbo gbgMans 3(30M©gds s LoMAML Mom@gbmds Mofymegamns.

63060b 3100 Lomdm@gzemdss 460 «/33 - °C. gb 60dbogl, Gm3 1 33 3060l @q3-
3965@&m@0b 1°C-000 gobadFmgmaw bognmms 8sb gomsgzgo 460 g Locdmb Momogbmds.
08539 MomEgbmdol Lomdmb gob3gdL 1 33 M3abs 1°C-0m ao(303980bsb.

Lbgmmolb dobobs s dobo oo Lomdm@gzemdal bsdMagmlb bbgymolb Lomndm@ggzs-
@m3sb MBmEgdgb o 50b0dbs396 C (nwn) sbmoo:

C=cm

530@m3 LoMdML MomEgbmdal gsdmbsmgmgmn gm@mIms sbygz dgadmgds Rogbgmmon:

Q=C(t,~t,)
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Lbggeal Loodm@gzsmmds a30hz3q693L, Lomdmb s Mommgbmdss Lagnfm o3 Lbgmmal

1°C-000 gobomdmdo. Sl-d0 bomdm@gzsmdab ghmamgymas 1 /°C.

Gbﬁmqwao dm(399¢mos %maoaﬁ)mn bogmngMgdolb gnomo Loomdm@gzsmmds, GmIgmacs
996390396 mmoss sEagbamo:

Bogomag@gds ¢, %/35°C Bogmag@gds ¢, %/35°C
8yatho
se806o 920 s 250
dg@mbo 880 3563060 3200
by 2700 43085 970
3065, gmEms©o 460 3emo@0bo 130
e 130 BY300 120
>0 750 396360 250
P0mdgFHo 380 806> 840
goBenmo 2100 (3099680 800
b3agmg6do 380 00 400
Boggeo 460 %0 550
obgge@0
5(398m60 2200 Bogorn 2140
Byagmo 4200 3gbg8B0mab bgoo 1700
A0(36060 2400 39F(3bemabBysemo 120
30bo 830 goomab L3afEo 2400
s0tago (BxwBogn B69g0bob)
sDm@0 1000 35960 1000
Byorndomon 14300 50633500 920
Byemols mordmo 2200 BobBntmesbao 830
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3b336950:

e bogmogMgdol 3o Lomdm@gzsmmds a30h39698L, LomMdML s MomEgbmdss ba-
gom 1 33 Bogmog®gdal §9339Ms@m@olb 1°C-0on gobsdMmgma. gmoto bLoo-
dm@g3omds 60gmngcgdol dobsbosmgdgmo godogymn bownwgs. dobo gHogmemos
1 %/33-°C;

e m 3obobs > C jyoto Lomdm@ggzommdol bbgmmol  933gMe@ Mol t,-sb
t,-0g gobobMEgmoE LogoMm Lomdmb MomEgbmds asdmomgmgds BmGIYoom:
Q=cm(t,-t,);

e t,-006 -39 as5(303900LsL Lbgymo 03gbogg Locdmb MomEgbmdol gsdmymal,
o(3 dooem t,-0b t,-dog gomdmdabsb;

e MHmEgbsg Lbymmo Lomdmb MemEgbmdsl omgdl, dobo dabsgsba gbgMans ndMwg-
35 @ LOMIML MOMEIbMSS oEgdomns. MmEgbss Lbgymo Lomdmb Momogbmdsl
a5b(393L, dabo dabsgobo gbgMans 330098 ©d LoMdML MamEgbmds Yomymaamas;

e ULbgyeol dobobs s dobo 3gotio Lomdm@gzsmmdal bsdmagmlb Lbgmmoals Loodm-
&9390mds 9bmegds, C=cm. bomdm@gzemmds bbgmmal 8sbsbosmgdgmo bownwgs.
3obo gMogmemos 1 x/°C.

La3MbGFHMEmM 30mbzgdn:

1. @obo  3Bm3mMgogmos  dmgdnmo  bogmogMgdolb  §gd3gMse@ Mol  gfmbsnma
BOEobLL gos3g3nmo Lomdmb Gomogbmds?

2. @obo 3Gm3mEz0mmos 3m3gdmm Lbynmbdg asms3gdnmo bomdmb Momogbmds?

3. b 60dbsgl, BmI Bymalb 3modo Lomdm@ggomds 4200 x/33 C-0s?

4. 20DgnModg gfmbsntn smoo o(3bgmgdgb 138 bysmb o 139 30bsb. HmBemab
&933969@ M 3mM0dd@qdL NRMm LEMsRs? Mo@ma?

5. Jgbmdslb od3b ghmbsntin dg@mbom Boggdo 3s@oMs s oo 3gmgmo, Mmdmal
LocdmEgz3oMdss 3g@&n? 3Motn bomdmBgzsmmds?

6. Byomds 20°C-wsb 70°C-8g ao3bgmagdabsl 210000 ¢ Lomdm doowm. Lomdmb
65 HomEgbmdsl asdmymalb ab 70 °C-sb 20 °C-30g ao(303900Lsb? 70 °C-c0sb
45 °C-30g a5(303900bob?

2 ‘ 76030 33m3bLbbsm 3dm (3565

1000 %/3a°C 300 LocmdmEBgzemdobs s 20 33 3sbob Lbgmmol @9339Gs@mmsd
Q Locdmb BomEgbmdal ass(3930L Jg8wga 20 °C-000 Imnds@s. Mobo Gmmo asbrogds
500 K/JBOC 39060 bLomdm@gzomdol 3Jmbg, 10 33 dsbobs s 10°C 99390 mal Lbg-
@b badmemm 89839Modn®s, o dob 08039 Q LoMdML MomEgbmdsl gs@sg3gdm?

dm(s:

C1=1 000 K/daocs aambbs.s:

m,=20 3a; RO 333dmzgmzgammo doMgge Lbgmmdg goms3gdnmo Q Locmdmb
At.=20 °C: FomEgbmds: Q=c,- m, -At,=1000-20-20=4-10° .

c ;500 %/3a°C; 30650006 dgmmg Lbgnmb ngogg Lomdmlb Momegbmds gowsg399s,
rri =10 ga; dga30dmos ©ogbgmma: Q=c, m,- (t,~t,). Goisbzomo 860d36gmmdg-
t =21 0°C. d0b 3g@oboc 8ngomgdo: t,=90 °C.

5_3_ t, 3sbgbo: 3gmmg bbgmmo aomdgds 90°C §983g6a@meedwy.
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| 33mblbgbom 53m(336980:

1. aobbadmagmgom 9 38 dobol Byomdg aowagdnmo Lomdmb Memmgbmds, o ngo
15°C-s6 95°C-8g gomds.

2. a3bbodmgMgo yobymal dobs, o dobo -40°C-ob 0°C-8rg asbomdmdam 252 3%
LoMdML Momgbmdsas Lagomm.

3. 534 85Lob L3nemgbdal Lobmbol 20°C-sb 30°C-8rg gobomdmdsee 19 3% Lomdmb
FomEgbmdss LagaMm. 83 8mba(393gd0m gobadmgMgm L3aemgbdal Moo Lomdm@gzsmds.

4. a0bLodm3Mmgo 8 33 Fobob semBabals bbgmmal bomdm@gzomds.

5. M5 §933gMe@m@adg ogm asba@mgdmmo 5 3a 3sbob &ygool boggo, oy 120 3%
bocdmb MomEgbmdal go(3930Lb 893ga dobo Bgd3gMad s 25°C-gobrs?

6. ®obo @mmo asobgds 20°C-bsbynbo Gqd3gms@mmobs s C=1000 ¢/°C Locdm@g-
350md0b 3Jmbg Lbgmemal Ladmmmm §q33gGsGMs, o) 3ol 60 3% Lomdmb MHommgbmdsl
3°R3(3930?

7. 12 3% 30bg@ogmeo 9bgManol 8dmbyg 1 3a 8sbolb Gyznob dy@momms gxrobgds dobal
atmzol s MRgds 85bdn (L. 3. 53). MsBrgbo aMonboom gomdgds daGoxms, o 8abo
306903060 9bgHanol 50% dyMmommol gsmdmdals Imbdsts.

L. 3.53

8. 403/63 LoRdstnm dmdMsgn ool BgMomo dm@ogms biwgds bgb s MRgds Job-
do. g3bbodM3Mgm dobo §r33gGs@ Mol Bsds@n, oy gxobgdobsl gsdmymaomo Lomdml
F15mEgbmds dnmnsbom 3oemal gscmdmdsals dmbdsmes.

9. 6,933 LodorNEsb 3oMEbIL NByqgdlL semdobal dyMamms, g(398s d0bsb s MRgds
dsbdo. g3bbadMaMgm dnmamal §933gMs@mmal 633s@0, oy) dabo 3g4sb03mMa gbgManals
bobggama dab a00dmdsals dmbdames.

10. ©30600L dgmosglb dosbfnsmgdgb 3mMobmbGomnd Dgmsdatdyg, dnbn dsMsemagmyn
doeolb dmddggdom (b‘gﬁ. 3.54), 356bodM3Mgm, M33gbo aMmeEbom gomdgds dgms o
9203 356doemdg LMmnamabal, oy  babybal 3mggoEngb@o dgmezbs s bgrsdaMl dmmal
0,4-05. 300Rbngo, Mm3 bobbol dgogaem godmymaznma Lomdmb MemEgbmds domoasbaw
dgma 3ol 3003dmbsl ImbdamMes.

i

bob

L. 3.54
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§ 3. 8 bo;dxyMa d3mbLab 3obGmMEYds (medmEMsGmMayma badndom)

Loodamo 3Mm39Lgdol dgbbogmabal bIoMom 0ygbgdgb bgmbsebymb, GMmdgmbsag go-
mm@0dgBMo  gbmegds.  JommMadg@n  dmbymdoemons  dgdrgabsntse:  gogolb  gm@dals
mommbol  gn@ggmdn Roadnmos abgomngg 330y dmdal dgmeg dnGggmo, Mmdgmocs
©93L  3mab@dsobolb  Jggbowasddy. dnfgmgdo ebm@mmmos s gMHmdabgmabogsb godm-
ymgomos 35960l ggbom (b{gﬁ. 3.55). 359M0bs o 3mobBdobob (3mmo 0dmasd@stmmdals
a53m dos FMdgmdo dmmagbgdmmo Lbgmmoal Locmdmzgms gs6g3mbmsb 30bndndsdrgs
Y3560, gb Ladgemgdab ndmggs, MM JormMNdg@Hdo odnbsmg Lomdm(zgmal 3Gm-
390 @00 J30l MM B GdMm aymb.

b6, 3.55

m3dmMsGmeanmo bLadydsm

Ls3dgdomb dnbsbn: gbgManal dgbobzal 3obmbol dg3mbdgds Lomdyma 3dMm(39Lgdabab.

Ladgdombegab bagamms: 3omm@0dgE Mo, 3gbdnms, mgmdmdgG Mo, 3mmds.

L339domb Jbgmgemmds:

e Ladydom M3zgmmadn 6obsbbat obsbgo (36Mamo, HmMImal bodydan dzgdmomss dmsg-
dgmo;

e Rosbbboo 3oemmEndg@madn 150 3 (sbgmo Bysemn, bmmm 3medsdn — 836039
(3030 bysmo;

e 9MImMIg@Mnc g35bdmIgom (3030 bymob §q33gFeGMMs s RsbgMmgom (3bEnedo;

e Robbosb 2-3 Baomob dg3mga jommEmndg@®madn asbdmdgo (3bgemo bymol q33g-
BoGMms s hobgmgo (3bnedo;

e Rosbbom 3mmdowsb (3030 Bysmo 3oemmMndg@Madn;

e 3mmM0398Mdo Bomgdam bsMggl gMmmbomsm dmnGogm mgMdm3g@Mom s ao-
Bdndgm dobo Ladmemm §gd3gMsedmds. domgdmmon dgrgan hobgMgm (sbGoedo;

o 390m;gamgo (3030 @ 3bgero Bymoal dobgdo: My o M, (P, =1 3/b3% 13 =1 13%),

Byemab
Bymab Aobs, 33 | @g33gMo@ns, 6atgzab Lo;dML M3mEgbmds, %
°C LadmeEmm
$9339658 M
@ege | @bgexo | @oge | gbacna t domgdagme | 3o3gdgme
m, m, t, t, Q, Q,
E0d36P0 O@ F’vbBOtﬁmUr!

e Q, =cm(t,-t,) gmE3Pmon go8mmgamgm bomdmb FHompgbmds, Gmgmoz 8nocm
(30395 byomds s RobgMgor (3bGoedo;
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. Q2 = sz(t3—t2) BOINoo godmmgamgo Locmdmb Mompgbmds, Mmdgmo gob(zs
(3bgm3s Bysmds s Asbgmgo (3bEnedoa:

e Jdgoomgo gfmmdsbgolb domgdmmo s a39(393mmo  LomMdmb  MemeEgbmdgdals dm-
Mmgdo s asdmo@sbgom ©alzgbs.

badmdomb  BLgegEmdobal agdmbos Lbgymms LobGgds — (3bgmo ws (3030 bysema,
mdgemog Lbgs bbgmmadowsb oMz 0mgdes ©s oM aobsgdms gbgmagosl. sbgm Lob@g-
3sb 0dmmomgdamo LobGgds gbmegds. LobEgdsdo dgdage Lbgmmms Babsgsbo gbgHanols
93306900 56 gobMEs gob3oMmdgdymo nym dbmmmm mdmass3gdom: (3bgmo Bymowsb
303D 0dmass(39353 (3bgmo Bymol dobogsbo gbgmgos dged(znfs, bmemm (3030 Byemabs
— a0bafs. madmEms@mManmo badndomb Ro@emgdal Jgwganwsb ©onbsbsgm, MmA3 (3030
Byl doge Bomgdgmo Lomdmb MamEabmds ©ssbmmadoom (3bgmn bymal dogM go3994-
@0 LoMdML MomEgbmdals Gmos, Moz gbgManol Fmwdngmdal 396mbal oEsLEYMgdss
(Qoobqimabomo GmMmds 453mb3gmmos 080m, HmI FormEndg@ Moz dmbsbomgmadl bomdm-
(33mad0. 330@m3 (300 OHML JommENdg@Mal LocmdmEgzommds dg3MoE bsjmadn Mbos
oymb (3030 5 (3690 Bymalb LomdmE35M3gdMS6 JgrsMgdom). 306500056 Q1 5 Q2 Loo-
dmb MHomegbmdgdo dm@emom Gmemos ©s badoMabdomm 60dbgdo 93L, s3n@ma Q1 +Q2=0.

35635bmgsmm domgdmmn dgogan. 3mdzem, mdmabmmomgdam bLob@gdsdo mdmas-
©5(3980L 3Gm(39b80 8MbBoePgMAL (M + K) Homogbmdals Lbgmmo, GmBgmmogsb M Momwg-
Bmdob bbgmmo aob3g3Lb LomdmUL, K Momegbmdabs 30 0emgdl 3sb. gogoblbgbmo, Hm3 Mmwg-
Lo Lbggemo omgdl bLomdmb, Lomdmb Momabmds sgdomns, bmmm Mmegbsi Lbgyemo
355(393L LML, LoMdML MomEabmds Yomymanmns. MoEash domgdamo ©s as39demo
LMdML MomEgbmdal ImEmgda Gmos, s3n@ma

Q+Q+..+Q +Q+Q+..+Q/=0

mmIgemdoz Q-000 go398mo LomMdMb Homgbmdas sebadbema, Q-0 30 — Bomgdgemo.
5300350, 09 abmemomgdyem bLab@gdsdn dgdagsm Lbgymms dnbsgsbn gbgMangdn og-
3mgd5 bmemmE 0dmadd(33300, 330 JngM 3539390 S Jomgdmo Locdmb MomEgbmdgdal

%590 byemal Gmemno.
04) 0dmmomgdgem bob@gdsdo N GamEgbmdal Lbgmmoas, 35306

Q+ Q+Q,..+Q =0

o3 gm@EIesl bomdyMn daemsbbab g3b@mmgds 9bmwgds.

©3b3369%0:

*  Jdmm@0dg@Mo — bgmbsbym, Gmdgmdoy dmmagbgdam bbgnemgdl dmEnl d0dwo-
bty Lomdm(zgems 3oMg3mMbLagdb Mdmobmemamgdmmos;

e @3modmmamgdama Lob@gdob Lbgmmgdlb dmEol bomdmzgzmobsl, Gmgs dsmo do-
bogobo gbgMans dbmmme 0dmass(39900 033mgds, as399mo Lomdmb Momug-
bmdgdol xodo dmEymom domgdnmo Lomdmb MemEgbmdgdals Ksdal Gmeos;

e @3dmodmmomgdam Lab®gdsdn dgdsgsmo yzgms Lbgmmal BogH dowgdymo s
3539990 Lomdmb FHomEgbmdgdol xsodo bymoal Gmemos: Q,+Q,+Q,+...+Q =0
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L3 3MbGMMEM 30mb3zgda:

1. Go@mdss gommmndg@mab dows Fumdgmo aogdy Lbgmmagdabogsb mnmddal mdm-
0dmomgdmmn?

2. oy Jombbymom ©odbogdnmo 3ormmMmadg@fo o6 35430, MmamE o83 o dc
dsb madmms@mmone 30Mmdgdda?

3. 9d90(33mgdm@s o9y M (3000b dggan, 3ormmMndg@madn g9 (3030 bysmo Gm3d hog-
39Lbs s 3obdyg 3MEdoEsb sa3935@gd0bs (3bgmn Bysma?

4. ®o@m3 bos g53dm3mm bafgzal badmemmm §qd3gMsG s dmmgzol dgdwaa?

5. o Ro@omgdam (30sdo (3bgmo bymolb 8og®  as(3999mo  Lomdmb  MemEgbmds
8400 -0, Mobo Gmeo 046938 (3030 bymalb doge domgdmmo Locdmb MomEybmds?

6. o 3ommdgdo brs dgbeymeagl 0dobomgzal, GmI LomdmHo domsblbol gsb@mmagds
doMmgdmmo ogmb?

@@g X3VBYH0 Ig3omds

Ldmdsmb Bnbsba: ¢ (36mdn BogmMNgFMgdalbogeb sdbsgdyma bbgmmal 3nommo Locmdm-
&9350mdol 3obbsdrmgHs.

L33dYIsmbagalb bagamms: LabBEmMo, Jormm@mndgG Mo, 89bdyMs, bysmo, myM3m3g@ o,
9(36md0 BngmngMgdabash sdbswgdyma bbgmman, 30bgdn, L3OGJnMs o6 gmgd@Hm-
Jnes ©s mommbols msbo.

L339domb Jbgmgemmds: 3ormmENdg@Madn dgbbymom Rssbbno 1008 dm(smemmdals (5030
Bysmo s Bomdgzom dsbdo cg@mImBgEen. mg@dmdg@malb hggbgds Ronbodbgor Mggmmdo.
LabBmMGOm godM3gem (3bmda BngmngMgdobash wadbswgdymoa Lbgymal dsbs, Rsydzom
Lbgmemo Bymosh mommbol msbdo s aEanm sbmgdam L3oMEGJNMsdy. MmEbsz mabda
Byomo smmmgds, 3sbdn Rsdzgdmmo bbgmmal §933g6s@nms 100°C 0dbgds. 30639800
sdmomgm bbgmmo mobosb ©s Rsmdzom 3ommmmndg@@do. ©ss330M©0m Joemmmndg@@mdo
Rodz9dmmo mgMdm3g@ Mol Bggbgdsl s Asnbodbgm 03 dm3gb@dn, MmEgbsz Lsdmemm
$9939M0@ M 53ysMEgds. Bnmgdymoa Imbsa(3939d000 3obLadM3Mge (3bmda bogmngHg-
d0bogob ©sdbogdmmn bbgmmal Jgmco Lomdm@gzsomds.

Q

2 ‘ 9605 53m3zbbbsc 33m(336s
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171 2077272
(c,m, +c,m,)

6=32°C.
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o M 3a 3sbob babgogalb obzobsl godmymaznm Lomdmb MomEgbmdal 8036036530
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Omame  ©33503006mm Lobgegol, gomgzsm, L3aMENL B30L FymMa Lomdmb oisbzncmo
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ygdb 39330619350, 580@m3 35633900 ©HMab dgdgy LoLBEMMAL BmMbsLEMGMbS s g-
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3o00mdss, M — Bymob dobs, t, s t, — Jgbodsdobow, Bymob Labyobo ©s Ladmenmm §93-
3965@M9805). L3oMEBb ©IB30L Bgrgasm gs8maym Q2= q:0,001 LoNdML BomEgbmds.
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by, 03968 g0s b30L 3MMENJgdMb ghmew s 5.9. dogamoma, godinmedy Rsowbom
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Q
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bGoemdo dmyrsbomas dDmann®mon Lobrorol Brol MG Locdm
(36Mo 30000 309 3°3 300 37

Bogmnggds d, Iax/33 Bogonggds a, 33%/33
©96mn 3,8 bol bobdnn 34
336oemn 393 10 316936030 s0M0 44
&0B0 14 Baganmdo 44
935656300 27 396%0bo 46
b3oFE0 27 Bagonn 46
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3b336950:

o Lobgo30L B35 JodoyMn FMgadz0ss, MMImal ML godmoymegs Lomdmb Memeog-
Bmodo;

¢ boowagl, MGm3gmog 330h39698L 1 33 3obob Lsbgegol sbgz0bslL gedmymaaen Loo-
dmb GamEgbmdal, babgsegal B30l JMo® Lomdmb MBmEdgb s 8mbndbsggb g-mo;

e Lob3930L B30L 30 Loddmb ndMBgds %/ 3a-30;

e M 3sbob Lob3d30L oB3ALEL godmoaygmazs Q = gm  LoMdmL MomEgbmds;

o Lobymgdmob domgn Jdgogdolb 3mgxnn3096@0 3sd3momgmgds Bm@Imao:

n :%-100%.
Qb&

L3 3MbGMMEM 30mbizgda:
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o
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2 ‘ 76030 33m3bLbbsm 3dm (3565

LA JFOlL smdg s(3bgmgdgb 3000 %/3a°C Moo Locdm@gzsemdal 8Jmbg Lbg-
@b, GmImab §9339Mo@m@s 20 °C-ns. 200 g 3sbob L3eMmEEL sB30L F98mga Lbgmeals
&93396s@mems 320 °C gobs. gobbadmamgo: o) bbgmmoab 8sbs; 3) bbgmmoab §q33gcs@ &
300093 100 g 35bab L3oMEEL sb30L dgdmga. donRbngo, MMI L3aMmENL B30l HML ao-
dmymazoemn Lomdmb MomEgbmdols babgzsma Lbgmmb aowsg3gds.

3 33mbLbs:

™M(3:
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t,=20 °C; ™o Lomdmb Hompgbmdss: Q, =qm, =27-10°-0,2=54-10%(x). bbgyemol
t,=320 °C; 20°C-sb 320°C-8g gobomdmdsm Logntm Lomdmb Mompgbmdss:

q=27-10°¢/3a; Q,=cm(t,~t,)=3000-m-300=9-10%-m. 53m(3560L 30Gmdal mobobdsow

m, =200 a; Q- B B _ _
m;=100 a: Q2—7 => Q,=2Q,. g.0. 54:10°=2:9-10°>m => m=3 j3a.
«.3.m, t. 3) 100 & 3sbob L3MHEL EsB30L ML asdmagmezs Q, =gm, Loo-
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5809b0(3 godmoaymezs 460 33 8sbob ddMarmn gdal ©obgz0Lob?
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L. 3. 59

03Mgas@mmo  damdatgmdal (33mamgdsl  ssdnsbn goMome 0ygbgdl 3Mog@nze-
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3mo@0bs 21 500 21,5 BO0GFYO0 2 300 2,3
) 19 300 19,3 39@mbo 2 300 2,3
&y309 11 300 11,3 l’%"gﬁa‘”ﬁ"' 2 200 2,2
396 b 10 500 10,5 28160 1 800 1,8
b3ogbda 8 900 8,9 3mmogmamgbo 920 0,92
BOoE, M306s 7 800 7,8 3atoggabo 900 0,9
3o 7 300 7,3 4obmemo 900 0,9
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goggn (836o-
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>md0bo 2 700 2,7 3mM30 240 0,24
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aemn(39Mabo 1 200 1,2 Bogommdo 800 0,8
Beogab Bysemo 1 030 1,03 3(39@™bo 790 0,79
Byamo 1 000 1 396%060 710 0,71
3BgL3Bool Do 930 0,93 @bggeee 3ome | g ggg 6,8
400 °C
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856g560b Bgon 900 0,9 3s0 ~194°C 860 0,86

306300 bagmng@gds, 0 °C (Bm&G3sema@o 30Gmdgdabab)

&bgdogo
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19633500 1,43 0,00143 0 100°C 0,59 0,00059
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6) 10%. 7) 11 3a. 8) Boxmnsbo 396 aowbgds. 9) 0°C. 10) ©=10°C.

§ 313 1) 0DMEgds. 2) o 0(33rm9ds; o6 oiamagds.  3) dsoddo gydm g Loo-
3dmb BomEgbmds ©onbotigads. 4) 3osdn. 5) 42:10* x. 6) o6 dgo(z3mgds. 7) 9x5GHm™

3oy 8mabomdgds. 8) oMs. 9) L3oMEG0 YROM Esdsm §9g3835MdG MDY anbYgdL Mmarb.
10) 3dm0nds@9db.

§ 3.14 1) 2,3-10" . 2) bogBstabo 0gbgds. 3) 2,16:10° . 4) 19072000 . 5) 6,28:10°
R- 6) t2=500C. 7) 14 38 8) 1 3a- 9) 1 3a- 10) 20 %.

§ 3.15 1) 150 8ax. 2) 23 %. 3) 20 %. 4) 92:10° . 5) 40 %. 6) 358(306098>
1,5-%96. 7) 10%. 8) 5 ja. 9) 2m. 10) 8m.
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d3L33g M530b I933%3398gemn 3ncbzgdn s 3m(336980:

1) ©=63,6°C. 2) 6=33,6°C. 3) 811°C. 4) Q=8710° . 5) Q=3,6'10°. 6) 16 UL3.
7) 0,1 33-o0. 8) 27 38 9) m1=22 38 m2=11 3a- 10) 95 3a- 1) 1 38 12) 1 3a-
13) 2 3. 14) 680000 . 15) =-29 °C. 16) 3 3a. 17) 340000 , 1,7°10° . 18) 38 3.
19) bL3omgbdo @™  8g@ow gomdgds. 20) 1/100 6sboro. 21) 20 Byodo.
22) 1 bo s> 55 Bon. 23) adoem gtdgmdo. 24) 3960 SEMMEIOd. 25) 0°C. 26) 100°C.
27)5,3 38 28) 6293.3 0°C. 29)~0,3 38 30)~0,15 38 31) =104 3a- 32)612 3R- 33)1 33o.
34) 3og0 39380 9@ ao0dgMgds, Moeash ob ¢3909bs Josbmdesh Lomdmb ws, dgb-
08580bo, dobdn sMbgdmemo 3ogmn MRGM Fg@oe asmdgds. 35) cmsmos @dm LBMsgso
35m898s, MoEash Janmmyyzn, MmIgmo (3900 0dmMasd@omMgdas, bgmb o6 dgndmal mosb-
00056 LbgmmDg Lnodmb goszgdslb. 36) 1,7:10%%. 37) LMoo o-bg godmbabmem dgm-
3o6gmdsda. 38) 00300030M39mo© goPIMNM3EIds mommbal Joma, Gl godmz b3 G0l
L39&ob Lodseemg mogmgdl, 393y MmEgLsy L3nMEN gomdgds, b snbygdl aswsm-
0m3985L o 8abo bodsmmyg snbyqdl dMwsl. 39) 80 8a%. 40) 120 83%.
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