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Ud M ddsd MY smise Odfy tistindztd jj Mndste fighe ! j 4ls fp'ts 3 %
1dHEMIOLStsdE BB -m Odzd yd MEdr M s tky | IdHfvc j @
Csfls! btejBlzj Bsets SBtStczZHBSO Odedw d, cuzO9 dz
j ded v A
sd dzj HsMOSd GlMizlsMmise 26 I &0 ©OEME®IS] Y ek et
jtewjls edzksddzz 8 otej d3j dzad, L O ¢ telldstytg slidzsicdst
J SCtsteOB dzv , HBrBHIS Hts HA&ZO d, SlstcOy OW !
J dzOR tsH d IgfifgO Wdz@n COtddasdiplsdrj L o 2SO o o tsHj., dits
CstetsMlis! LokZCO o otsH] L OoadMmdls tsly. als jsdpfdgtsts C
tsls  ff dzts lsudmsjfiHsogw wo Y stetsfls! Lo kS O o Bstfs 52
B, f§octej N desMmis: dLd3jted ddy cdazkzsdde fm §6d
deOodz degsets tcOMftcj HY dzj ted dZR Y Dls P detlztzB 2 f B B
d
az

NG S ITG
W O o

C
ftedyddsj §scetejh desflsd Mseotej d3j dedz’ = {1 - Bdzts
sz ecseo d MoMlsOoadzwels fsW"WHEO 3%

Il ZOe sHOKY dhMf sdz! L 859 0dzed® 1 mtsdztslstse L Of -Bls dz
Bjded EZHOdZsM! tftejHjddls! tBh dY teitsjods'c sV S tg @O

a~vog FIo

G r-oF

19mdBduj MSd2 MemisOs &oteMS B2 o BHT

RLEydddjdd cddisdyi MEtsets MsMisOa O oatH B OdaC
Ui Medr RrOOCIsjtedmisds L Odedd3OjIsmw GSdHtetsna d d&3dW
Gdtsndddj?
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I Mdzj Hinseadj wOdEEcE Blsth]f sBHEBCEHO §tgdtesH
dzdfj 1lsdn tdzj Bj dzsse ftojHMlsOoadw jls fMtses?2 Mmd3j f!

utsj HdH®@Fr C(slster 2 B Yydets d dzOL " 908 s 9 fSH
MsMsOadww 99, 73% ls afj2 BOMMT 2 et dzE As eyt
HO) ftedn SHJIsffvndashhdz dfif,, 2 % f tsf)dzp uf dfHD°, HYO v & s
HHO®Y. mslsw S dayj dzlsteOydw bwyjdzr n Coifsdj dlsse

Bsekls ddiils! WdL-HuyppdSeg udmk §dE &0yl ded J

[ St SEHO odz® 96, 5HLOMEMWEB IR, % dL tOL dzd ydats
sfhdetso dz' 8 L Clstster a Wodwe lsmw: tOMlse tstej dzdz’ |
tcOfMlse Stod BljsHDOL hjshefsh 2 tOfMmlsotstedlsj dzr , f 54 Istsd
MdMmlsj 3" o dis®2 dgjded Hd dzr § tod f)lz IS figy eddg edaBslsw - adzC
hdjfmw o dBsteMSs?2 ostHj o ddylstsy dts d3Odzr 7 dg-tsdzd
sseo, d dm tBr ydes dzgj EZydlsr a0 ls tod KuynjddeLsjdz st
B Mdv B, tOMKEKEsE] ddsHdd (90 dgad BBOR dzO d4d-00 0
KOR ¢ tBh jBEz Ctdduyjmlsek fMtdy2) Wodwslsmw:

mazsted HE tzted fls T 2 dzO s agl2 27,2 77.8%
ndzsted BBE &d 2 MgCl 38 10,9%
vlzdz WOR) tdsS dmd 2 Mg®G.dzd 21,7  4,7%
MjtedesS dmdzr 2 CaBOiz' ydB2 3,6%
fjtedesC dmdzr 2 K. ®azd 2 09 2,5%
s Otcllls : z ¢ dzj ¢ d@dizr 3d & CaCQs 01 0,25%
JtesBdHB BRI MIST 2 RBOMgRg?2 01 0,25%

RISSG 5 35,0 100,0%

Rfmdzj Hise Odzd j
s dzs Byls ded o to s O dzO
CYJ dzdzj dzH % j 6O €

A dd3d Yy MS ts¢ tsdztdfits' iy Is aX OIS JoRIEID ¢ ts 2
dZzdL dtets

4O o3 dadzlsj ted Mdz' d3
fn o.
9 J dz

0 0dy B’ BseMiB?2 of

9" osHBR oMjn 1 Isdr dgMMmdz
© Oa Ouztsid tcts aytsdsts o 5 Y jo@ de@ oz
Yyqdz0 tBh jets MtsH ey Oded W

Mlso © Mdzj atsets Mts

g
jets jdghy ssd s q

1 dzj d3j dzls O &3 fnlsteimjtﬁBis;ﬂs CPdesjsiEfgps dzj ded v  Bls 1 Ists@
dzj f sfptcj HMlse j dadets? B dzdL sMisd Bl Bjtojese ddzd o
Clsts Mo 3y @bzt ifgd tMtse j dzdzsils.v B3 Msdzj e 865 B OdzOd

Rdzls j toj Mdes M sMisOoe dls! Mmsdzj o1 j[ Bifgimls CdEs dzddzt
ots Midzj?2 o tojydes? otHj Mkh jmlse j dedes d3j dasb §
Hy Bideso dzze Htsdzg dr Mtsmis @ oSt B ts dECIHdRS tdiffoHd Hizj- Ids)tk
ils, 9o yYyofmbdsmisd, B Iktsd, Ykt Mdj dshis: L j O
(OB tsdzOlIsr , ftoddetsmddzr 4 to COBRd, . fzged dz @@ ez
HOEIs o BMOHBSES MteOLEZ, ddd xJj JmYded caoLstemimivs, st

d gsd or fOHOE I o MOHtES Htmdz] de 6dBj dzd

[ stemMCOY oaBHO oafMjeHO MHjteydls o MmMisBj dzgj ¢
COLBOdBtsdzj § ~OtOCIs]j tedz" ¢ d ozt tctslzy ,¢ SB®USKIS ~ d SIB @
csotsets 56 J OdzO, Ve dPOS wlstte'rAzOBs Mk j Mlsoa s s L s
MitcsoBHBESHO d f sdzdzr i3t ©Effjlcls i l§ oz fedf | ¢ ¢ Qddists s 10
hifMmlse jdgdets o dzdwW jIs dzgO Efmdzse W OL.o dlsdw 3 dL ded

l sedztsh jdzgdj G OL B9 otHB?2 uUgksjlsj g J tf Glold e daf
dzZse s HOo dzj dzgdwv MsMlsOa dzv s h drn cOL a2 Md3d Md
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[steMCOW oatHO 9o MmMddkzkz ftedmizh j2 j2 Misdj dzis
Yy oatsHO ftoj MdzOV,  IjB RBjd "j, uUjd3 arhj Mt

Yyjd&3 dzdy gy Isj B jtOlskzicO, Is s adsstr Olg 0 G)df @G &
Bjte, Ttod IsjCBisHOO Y UsEjdzsdOjls ¢CdnizsesHO d OL tsls
d9 Isted ©OLO BBd hj, @j& ftod Isj B jtcOlskzicj 30/

Il SHO dagj BHJA&ZOS o5 { tsedhpdzdd jds o tufiHittsacjs mts dfd
Slsdetsh j ddftf 4/ ds5HCjsdAfftcdytsHS Asy Ols v au ChktfiistclEis tasidsizd
HO ftedzsh Ojls CdMmdzstetsH  BOSkly j s wfjozis'j dan@p dids , H dgYj «
9 BCJ®dg MtejHdzj 2 CjO0ddaufshydeR? ditsdzj detsipls d ff e
HOo dzj dzad d f e zsh PjIsC Hdzd yj Mlsots cOL s (9 SkBd1r

Uj B jcOkz®ad 0A 15A 30A
sdmdzstetsH 8,47 8,03 5,84 4,50
dbL SIS 15,00 14,40 11,12 9,26

VG dZj CdNEEE0 & dEEMCE2 sBHj GOREHJkMY o
Eedzj € dmdz &J.Midzei dezg " OV MEzBBO jj @O ddlst o SH!
kts & MotsBGHAE®R Memsswddd 4 dj Bsdjj djnssd

1.10. g tsdzj desfyls! BsteMCts2 o tSHT

J OmMMO MmMtsdzj 2, tOMlsetstej dzgdz" = © 1 € Gz tean@ Jts =
v Medj dshls! & GstehSs2 o SH'

dlsOdzH Otelsdztsj s toj H J5dizOdgdf Js : ) Ede dajzeidplénds @ j Mls
so jtcHtseGs 9 jh jMlsa® o cCteOBRBBOR, MBHjtoy O jHsmw
ksodd, vybts ojMm! Btetsdd d 26H L OHRjiteip@® oHyde&ae
ftojotcOh jdr o Cdfmd d ofMmj tttcOddyj MSBRL O JMN,
Bj tew jIsiw Mtsdzj detsfyls‘'a (8 =1c9 € ¢ dzd ff tots i3 dzdzj

ltoddgvIstsy tSftejHjdzj dzedy Msdzj detsls § Ishigesmes® datsizd f
dzO© rQiftptiets MtsBE df ABdzs e s - d d3d A Jtefig€ S dstis A dg@dd ! © d3d Y H
MsHJ ey Odzed j d3 - Azt O 9 d315tefn§tsl) O9BH] HOJjIMw 1 &
sdzzHmj desdg, ABtentsd d wjtejdftsds 9 o dH] :

S = 0,030 + 1,805Cl, , (1.10.1)

LHjOhd BOMMO Rdsttd o 1 C¢ KBsteMSts?2 oSH', o' Oy

I stej S sd3d dzgH Oyd v ds, t]’tsc[dzwlsrd3 8 1963 CcftsHE
sCjOdsdsedyj MSdds fr] OdzH OtelsOds d IsOBdzd yoOds-ff ted
detsh jdzd j, daj MtsHjtey Oh j | MetsBBHAMSEes ydzj o, O

S = 1,80655-CL. (1.10.2)

HlsOdzH Otclsdgts ] s tej Hj dzj ded j TsAzj iqdsdgdztd 2 daig® fiyfis ¢
kotStej dzgdg’ 7 Msdzj 2, StlsEOY ROLOCkjtodL 50.QHO B
ZOC s ©OLddud) !kt Mofilsoads) sz08 isHts Nt B g
B ted ded Vv Mtsdzj detsfyls d

[ v o dzklstej dgdzd B Btstej 2, f§c=s® BWEY dfedvjLdd@sdzdz on fifits
(1.10.1) d (1.10.2) MmewiLd Mmodj dsnlsd 7 - deset
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[ &z¥ tslsBBtc® fftosB otH' f ttOLd 7 cdzzedid dMn
EECdHT 908 h I MW. Isj tdBdjlstcOdd

HEH,jBYOdd] NdsSEO o BsehmEskhasefvs of-Gjiy
ttso OdfdjjlsisH BT dz §tojHdESY j dz | Sesds (dzjtOn HaO@Esdsi)
slsdgj toj dedes sz, Stsdzdyj ol BsteMSs?2 otH' fheds O
] H,j dzj dedets? Clstdaf)j ZEBGUEHCOL 2] STy @hjs® 25 @tssd f
i tejee®o dzj dzdj tj OCydd Jdd3jjls odH:

NaCl+ AgNO; = AgCIl + NaNGQ:.

{ OMlso st OLBldsSdmdses MjtjBcd fiodddsOjlst
Bs?2 BYtojlsCd sdkHfj kO He kjo fst, 5850 ojf!
SMOoHEMd] {lsses, LdOw i jd  Csdyj dswoyds
fdtejBteO, ©WOMMUdl" 808l (s & dy@dg) ¢ iged-j tzy
dzedwv SftejHjdvjlsmMw o9 jHjddijd o sl dzj MC tsdz
10%dz' 2 1o Ofjswmdste 56 d Mdasg s (D ede f MjtjBesd Isd
pBH,] § cOibREnQloty. [ 60085 tE, OC yqWv

KoCrO4 + 2AgNGO; = 2KNO;3 + AgCrQOs.

dZOyd dz0j sfqw dzdh ' IsseHO, CtSEHO ojfq! ~Hdste’ BEH,
Is tsAgNOs.

Cone- Coue-
HOCTL, Yo HOCTE, %o
CpenusemMHoe Mope Benoe mMope
3anagHas 4acTh : 37-38 Ceseprast yacts I'opia 33
BocTouHas 4acTe 3 39 Cpeaussi 9acTh 26
MpamopHoe Mope : 20-25 IOr lIBuuCcKOro 3amuBa 19
¢ Banruiickoe mope
IO»x¢Hasa yacTe 37 Dunckuil aanuB 2 u BoIIIE
CepepHas 4acTb 41 Y Geperos Illnessura ; 16
| Jepuice mMope flnoHcKoe Mope 34
CeBepo-3anafiHas 4acThb 17
Cpenusas ¥ I0¥KHAA 9aCTH 18,5 4a
Oxorckoe Mope
AsoBckoe Mope 9,3-12
Banus Cupai 300 Kacnuiickoe mope 12

]l fsmdzjHddj EBH' t©OLtcOBSlIsOdz d3j stsH tsftcj HJ
BsteMS 2 otH', yYlsts o jMm! O { tso rShpdiais,ts tflsjttasds d of
his fsctelzyOjdd 7 LisdzHtse, MdzOB Y jdeder 7 HOIyYdS Od
or MsC ddzj @y tgj § sz yOls: o jtelsdC Qdz dz" § ftetsW d dzd

[ ddzdd tHJdOS s 52 M txfde] ztmisddeQoadfizy o O ts @1y dzts |
dzd yj MSdr o sé.lecfpLijHG df B slstster | ydWtr, t-OtcO
o jthdssisdgr 7 otH. dzgj CSlstster & Bstej 2

sOC odHdedogujdzdzr @ HOdzgdzr n, 9 j dzdyd dz0 Mmsdzj
tcOL dzd ydzr = BB &ZzOMIsWEIs t§ cfitgo Wz j O dats figzO€ BsLoddd y dz' Gz o
tojded jd3, o" fOHjdedj BB BMOHCBSO, tBOL 59 Odzdgaes d
kOdz dz' & .djipdjidedlsds fedyudds o SlsSter ksd B¢ j
OteSkdujmMSdr tB&OMwE d ®K®OSCMJEOd dZzO0 o Istesf d§
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1.11.) desls dgsfyls !  dBstEMC 82 o SH'

ydzsy detsfls! M jddy &sdjSkzda ojh jmlss, Ml
f5¢0 f sk@eddsy dzdj J4 MibObsddsd i) 5EsDistdiz 4
cOMmMUj O  dslsdsmisd BseMis?2 otsH' ftwdhrtHdlshw d

VHJ dz dzOv f deslsdzsfyls! dBsteMSts2 o BH' St HJj
f dzslsdztsfisd RBsteMS 52 oHT ftod HOdMES?2 HIE jGifkzEe k
o Odzdzs?2 o tH' @ dlsgztgth 5@ Grls s §z O B Bsiiy I ddazgz H 1O
dzd § § dztslsdesfylsd dzOR sHdlmw Edgdatsy jded j o5 jj dz@ L
ftod Cd=dtsbdiz0dz dzs g Ols Bs MW j & HAgdgH i @ dz Wzd §f tizis 16 izt
L dzO0 U Quids MW

VHJ dz' dzOW f azslsdetsils! disteMEts?2 oBHT ofMjBHO ¢
dzj desfidsd B H BY j @)lsskr1cj02428p Azv MsC e ON jdedW L Of dfd
Efdztse dzs?2 ff dztsls dztsfyls g

005 = (017 - 1) 10°. (1.11.1)

VHjdz de 2UsBY Bgin j dzv jlsimpw  COC o jdzdyddzO. tsB to
1 sMStsdz S jets Ld&Oyjdedj ofMmjeHO &gjde hj jHddd
ooatHdIMW Ysdwisdy EkEfmMdzceo dtsets bkHjdz dztsets tsBI jJ d3C

Vy.s =(atf—o,9]-1o3. (1.11.2)

LicOQodzj dedj MsMlstsw dzdw Bstem$ fiPo WoLtsH ' d3 iSOG BT
B Msmisswdzdwy By dls Bris! ftjHMIlsOodzj dzt o o dHJ

F(t,S.p,P)=0, (1.11.3)

qozd o BGdjj byskwjedlsjd ds?2 Ystdj:

o= f(t,S,P). (1.11.4)

vsittejlsdyimsed orojMmlsd Mtstslsdesh jdadw (14 411,
LEs lsiw + 3 dted yud ME Jigo M cz@ast g dd®C B d ¥ sts @Bz, t
Iskztclkz Msdzy desils! d § dzslsdesMmls! dBstemMCs?2 otsHT
fsdzzyj dz s dzzHfj desds, ABteR sd, {1C9t082f) jddsig® Tfdz’ 4SSt |
Wotcdiszdz ctetsd3sLHSEd, o fdMmr ea0Ols! dnr dzgj BEZHJ &

JIsd3d yd dedz" | Wistodizdzr jdizd iz dzOfgds sy ¢ ts Mis o 5
UjO fdsldatsisd 5 HOdzder &8 dL dgjtej dzd?2 Isj B j 6O
s5CjOdzeso . gls @gcQRls dzOv ff sctcj " detsfls tcOfmyj stso
f dzslsdesmlsd d bkfdse sl Bl j B0 MemlsOs dv jls 1

1 Oyd ddev6 Ifn e sHO YtsH 1 edHB2 S rusf fHtotsotsHW
cOLtcOBtSIsCd BBdzj § Issyder » BIlstsHBse ttOMUd sP- 9 Oy
fsmtej HMIse j dedets L d3j toj dzde" d3 f Ot O3y Istc O d3 .\ O ds dzlz
dzj § dz2OH Y dz' odd  Isssysddsiped, | dff W i3 §  dL d3j 6] ded W
Hd Of OL sdzj Is jAGH (5 tc@ B Hjds dag TelB80pls dn Coo dij @z D @3B @zts, ¢
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dzj dzdz" j v j detsf3
10

dqd . dzdlzj jotst IEd D7) B o ded 2 s Myt
Gioj M dzts7iy B°® ¢

/]
fd Bdtetse Odz' ktcOo dzj dzd j o:

P
o =q 1- — ; 1.11.5)
S,t,P s,:,o[ o AV BP‘?J (

¢ Hip, Ko AGBW 0 cdzw 5 Isfyw  fMdzsy dz' a5 Wk dzS ydw dsd s j &3y j teC

LicOo dzj dzq j M Gif) | dotzgztes WP ey dls 48 ldgalsd Y
Bz dzj SHASCwOlds ftjHyttddd BOdd ' d § 4 jcHsisd dc
Wsteds® bkOodaj dedv Memisswddw, fwdctHdy j o) B¢t
dsfhisd qod[H@OEEddY e {Isdr MeEyov s ¢ sdyOlsj d
sls L Oo jteh jdad W

rdv sjstjlsdujmMSdn dhmdj Hse Odd?2 od@y da®s flss,
ssydss fsfss] OdOddlsdyjMSt] of 6Oy j dad j devdzw
Bhscdr LOHOY HSMsOsydzs kssydkshls! HO4lsd-Z©0o
dzj 2 € d dzr o3:

p=1+107(e,8 + et — 35t —e4t” +€;5P), (1.11.6)

¢ H3=0,82 3 =6,89 1203 = 3,90A 1*00 = 9,188 103 =5A 1°0 dztsls dzsfyls! o' 6O
G/ fmMds , O HOoedzjdedd ©® HJjYydeOteOnR

1 =0 1°FI’d3B Otc; =41 04 BdEBEOt; =100 BB Ots

1121 sH dz' j &OMmM:

Il sHT 6] O0dO dOntsHWIsSMw o dgj ftej tcr o dztsdzOH 8 d >
CtsolO L sdzOr Y sHI j BBO dH Y ety tedgls Odzsde@v M tstot
Hdzd Isj dz! desj otcj B dBsckls dzORsHJdId Mis 08 d B H dptzy ¢
fsfisy § j dedets  tod mBcefdsu@ st djd Ldd Sesd sdztse d yd Waf §
dzs Hd&zZ" HOdgdz' = G j Scud@Wddp P& dss BOR S | OdZO € (
sBhdtedz §J tBI jd3¥ M HhssHd d©dd -~ O0ttOCIs]j tt@misd!
Lso Oty Mots2MmMlsa O®© dtsckzls MshnteOdgvIs! Mw o Isj yj dac
f4 dzdets btOdzi stedgdtolzs sw  fted 4 fpte] agj P ndzed qig-es o
od?2 d o twjLbkd IsOIj] fitj " do Odeff ¥ dzfytc & 5 20 §zd s B
9tSH dzOL b @S il d30MMO g

| ZOo dzr 3d R OtcOSIsjtedMmisdC OB o tsHdes?2 BOMMr
REZBGHO HdVW {SHt©OL HJ azgzidzd ®¢ Is sd det ez ez Q@S Is §
(MsHjtey Odedj COLBo), BdBdsecdyui MSdj

M dzdz@ Geeizf) j dzz ) G M &O cdH j ¥ MiOodedo Ols!  dgj-3 H Iz
sedui MCdj MisOdaydd TSk lsi B ¢ iptOfFe Is Mdsdejsded v ~ MW |
10 1Idnh OHOFEt OmdH d dz0ls ] tsIsC dZOH' o O B s fdai fizs )G
Mtstslse jIsMisekzs hdj fted HJ dzj dedz” d3 G dzlz B f dglety () &6 g tdzk
5l RBOMhlsOB: &O jHdddyk HAdd (5 o&B ddhgged 0
emifd ' yds v H PO CIONEdER? ssySts?2 §dhkzls ¢ dkzs

 JOCtcOBRdr dsy des MistetsdIls! dzgj Istsdzr €5 HdzW 9
fs etedLshzsOdzd .b BOWkdGNHNEDY B H dzv TS @
CtcOBBEZ ftso jtendzsMisd d dzd dzjsletdls tstdas Oz @€2® d H ] Rls E
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SOYHOW 9BHMBOW ®BOMMO ~OtOSIsjtdLEzjIsmMmw SISy HJ
f dzcmMemMBYsdiB, 1974)

s ZOMMGY §C Oyds otHd 7 THEONMIGEEOGB O kst
Misd.y.ricetesesdz S d2 (1980)

] CizlsEJ BIZO o" Hjdzwe s fwis: Isd{ i<le0 Oo RS- s
ath:dztsﬁ]lsdzf' (Hs 300 idk)0,0 0f tel33 d3d o i-Bagtdnds" diff - 5( OLO2
H 5 dzdz

1Oq’Btsdthcf2 sBl jd3 Yo jterndetsmisder § d § ©Hf§ 59
MCdna otHd » GONMOE? teb tsaf'=f) & Usizg) M tsdzj datsfyls W B3q
si B jteQbig@dd { sdBd otHd &3 KEOMMOB] o] oty-tcdats
HWiIsfw 1 CoOlsstedOdz: dzn §j otsH' ) HOBIsecd d yiH < d d3c
9 Mbsstesdz or MsCdr h dtelisf fdaviadsdz fjlz Bdls teftstdf dfwug digy CJd
d cHiBceo jtorndesMmisde] J Y B bBH sy tg@migd d MEzeff sdv it
O9BHO BREZOYHOjIMw, Wottdkdtekze smw Jtesdid Y 2Ilstsydz |

|z ddedz” § d UtGCinSdZerJ otsHdz | BOMMr Ybistcdid
Cts BC[iMidED o e W stcd3dtctso OdedwY L Isdm. asBH Wodzvj

1.13.f jJuHBBea " 2 twiydd3 [ dJesatsets ¢ j OdzO

[ OfmEsistedds sy MMr L ORJ L Oded ™ ff toj Mdzs2

1 Od3d oL Odedy Yo Mlzso SHdesG s 9 tSH B BO

1t6j NdzOY oB8HO LOBIEG&L@PEB Hded" jRA § dztsls dets fyls
[Midedzj ] BRzOYHjded] oBHEB] BO BB EMdztse dzj dats H dzd
oBHT ( CodsOCktsd jj[RHdOrsa@uiy 5 o ©LRkadkso c
BOUddzOjls BfkMSOl! MW HE Gdkedd, GHJ.ustOdndeErs
©Oj EfgHzo j Cydy, SColBwOv, ©OMfeshstOdywin! Ml
sdcEOjls HdzO, jfdd kOd lsjd&f Ok orhj 4A

gdzj HS9 Olsjdz dets, YtjyHj UJdB Yo jtendtsiisde j
Isj B j eOB Lzt j P A ssHisSjd3 & tojL Zzddsis O3 dz@ s aizp @zC ny §
sztcr BOS Md BOd. das® dzif dztsls wzisthls § s dzo j ISRty S {f ldcjzth de@ f
Bddzr ¢ ftojtendesfisd fls O dgsondd Istfvtc jday L ddgQiudfiisp eis jdiff
dets?2 Isjf detsf tetsotsH dzatsfyls 8 o tsHT d f tso9jlsrn das Miplsis 9
NHOJIsfw, d jMdd Isj B j 0k DBP te)o @dzisdzj 0" jdzgd % g0 @
' HO fsdmMotHdl fddLEz, fteduyjd MSstshls!j-&zOt
LEdz sOIsj tyj d dzj B tsdz! h m12te tdsyjj ffipiys f de@ste @i isk@dgdsvg |
Biodzj j g Hdzj dzdz" &3, JjMmdzd. dzj v fsCter 9 0jIsfmw Mmdzj ¢ &

) O3 toL Oded §  friftderisjddisfs-2ts HodtdsH " dzO y J

v B jtcOlkztc® dOdetsd hj2  dsldtshisd dBsteim:t
Zd3j dzt h.@jsleAgwy j filse j dedats  Ists Edgj dz M jdedj Bsytg-s B
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tar =1075(3+527.5+4.107 .87 + 4. 1071 . 8%). (1.18.2)
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flss?2 BCOL' 8 0jlsMmW o fdlkyO F(H L H)6 6 Pdet & b isdzl
fsdzdzdo ddasj ctedetse Odzdy, dL (2. 2. 3) dzf fisEatzn f tdis @

I, = nF, . (2.2.4)
(Hddzdyj?2 dLraisjtejdedy sk dL dzuyjddy e dw
Jtodo jHjdede j BUtejHjdzjddy ddsj dzimdoe desfmlsd d
sk dLdkuj dds, ©OMfeshseOdys h jdBezmw (& o]

tcOMmMmd W dedaets § , Ildgifftadfisiojtigdatsyf Is iz G PdgPj Isw  § oW BFe s
v, st ddzsj dzide desfyls! jEt5 BGlsddydd sl dedv
HqdBsdBE bedsostsd®k HJO®R] stk usddyO, ylst d dj ss

MOEOCIjtedMisdC ORd oL Od BoH sEipsd d 6 Oftf dz1s iy s C
zzyjdedj, wWoeodwe lsfmw CwiWWdydjdalsr dL dzzyj ded v,
fscdsh O j & &zOw MY shsedshisd d %kzdSydd §scdsh

sti WWdydJ dzls o L dzig ) dagf tzdzts t©Oo jdz L dzjteadd,
BOMMEH deazd ydz' 2 Isj dzj Mz’ 2 kesd o JjHddd ydesis ddz
dzqr Mddsfdzj L OodMmdls &l dzOf ©Oo dzj ded ™, It 4§ 5dzdzOW
1 dzj d3j dzls M taEeipED :

dE;‘ = 41tn;_dmd7L. (2.2.5)

qjdas ety @) Szt 1§ S O Q&0 e dfsdsd
d dLdzzyj ddw o fMdzj HMmised§dgd J HslE dAsd) DAY o
ZOd des MOdEE?2 o j dzdPy d gzt lgf digs fj) ey -of dzts
5 dzO0f MOl :

&

dF, (P,r,1) = ~(ky, + 03) F(P,r,7)pdS. (2.2.6)
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p0Oth j2 d dL&zYyOsh j2 MmtejHj, dMasHw dL B O&OC
Hdzd dd8Q@ J Hdded ydets?2  dztsh OH Y 5.1 § B gztf gy detzj eptiscEsipyies)| jog
ftcOQo daj dzdf " Otc Odzdzj dz! detsé s tsfd yYyddzddHtcO, d fijsmisC
dzj dzdztsc 5 1 dzj. 63y dgls @ @b H U dzls j dzf d o dzts @SB dndaRis wizid dac
fpw Ytcdtsh jddjd, woOMmjvddid d dLdakzyjddjd o
or Oy jdedW Hd&zv Cltster 7 of fdMOEsBp Yiwdtw, HE S
gL &z yd dzdwv o dzzlsted yddzddzHtcO dL d3j dzgv jIsfpw L@ My
fted BjteftecoBHWh dj YjtejL of Hjdzj deder 2 ©®BI jtHy, o
J2 1dgiteedd a.s@Afim@dadzpdediafizs { IsO Htsdzw 1 dzj ccdd

ZIEO';\’FA(P,?")'Y;\'(P,I',T’)pdS. (2.31)

I SsHYh QW fy¥ HogP, ror) EdfuldHdd® Ol o d M ® - OGOR Jsv dedv |
COMMjwddw, LOadMmwhd2 s tddddnCdEan o L Ok d
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Hj dzj dedetsd3 1 dzj d3j dels Otcdetsds tsBi j o5 MtejHr L O Mmydls
dqdzls jctcdtctso Oded j O3 f =, ojfisj d3 dzOff tc O o dzj dzd W o3

;‘I;G)\pds'[FA(P,T’)'Y;\(P,T,T,)dQ,. (2.3.2)

1 od Qo dzd o OV d dfls fi3lzfaf @GBS  dziz u j dzd VdS @z@ac jf Bzt @
Ui mes?2 Mg (2. IsizZzud@2 2806z ded (243 63 HzsMO

%FL = —p(ky + 0 ) B (P,r) + pmy (P) + &JFA(P’ r')Ya(P,r,r)dQ’ .  (2.8.3)
S 4n
L ed dZO&dudd o Mijn] &sCOod dscs |ty d dz
L5900k MW L OCHdhsE sqEIeaY O
?f = E,(T), (2.3.4)
A

CHEL(T)® WkdeS ydw )} &zOdzS O Hdzw (dzlsj deido desflsd § § L dzk
BjHj & BOW (6 % sStdzd:

2he? 3 .
E,\(T) = ksc {exp[ﬁ%J—I] po (2.3.5)

1 H jHFE6,63A 0 A0  sils 5W dzdzOk=,38&BHEMD .8 § sfils W dzdzgOw
RO de@ 2,998 B/ MM S stetsfls! fMo.jlsO o 90CkEddg

[ Mdzd §itej2ld GECL dzjjdpjisdfls @ dff Eaedsls ) dzfs b3 datzls |7
dS=secUdzd Ekyj Mmis+ ( 2.d34. 41, tc jlsdsts figGc Oeoldgyj jdis d dzj s o

cos® OJF, c ’ 4 .
= sz_ = -0\ F, + kB (T) + Z:;wIFl(z,r )12 (2,7, ) dQ’. (2.3.6)

Clts BN jj eHAW WG e dzygtO dz' datsj kZteOo dzj dadlgi- M
(Bosdzess sets, ISOC d Hdzq datlets dotf tzgeiezal 56  tod 1 dzlis @ p dix

stclzH detsisd, ¢ dzOeo dzr @3 BB KOL td3 oSz jWHiiplsypdd)jdzlgfitsdats 3
dzdv, wLOfmMMmiwddw d ddHdS¢Oltcdmmr tWOmMMjwdedw o t
[ dz2v CtctoslsC so sdzdzso 52 dZEzydmists? 1 dzj cedd dsd
o Yitwotd §tedsdzdy J dedld disstydizish dfircy @] Blstg Qg tzj ded3d Is
Bsdz) J] ftetsMmiss?2 o dH:
—Cfgmq . BBL: = -0, F + %J Fy (2,7 )ya(2, 7, 7)) dQ" . (2.8.7)

[ dzWw H dzd dedets o sdzdzso segts L dzkyj dedv Cj Odz®- d C
Cazsh jdedj, O tOMmMmj W dfpeH Bisy dets o] dzj Btej Y

cos® QFJ\_
P dz

= ky[F, - E,(T)]. (2.3.8)
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24.1 OfMMiwdedj, GM&zOBdj ddj d o] dtsddj dd |

Tabanna 2.4.1
3aBHcAMOCTh K03 hHIMEeHTA NPeIOMIeHH BOXLI
OT TeMIepaTypsl H COJeHOCTH Jia A=589,3 Hm

Conenocte, %o Temneparypa, °C
0 10 20 30
0 1.3340 1,3337 1,3330 1,3319
10 1,3360 1,3356 1,3348 1,3337
20 1,3379 1,3375 1,3367 1,3355
35 1,3409 1,3403 1,3394 1,3382

I tsdzjj o Oy def iR ROWMY R StcOdz O L Oo d d.dssMmls:

Tabnuna 2.4.2
CreKTpajbHaf 3aBHCHMOCTD MMOKA3ATENA IPeToMIeHNA
npecHoit soawl (1=20°C)

Ilokasarens ITokazarens
JnvHa BOJMHBI, HM JlnuHA BOJIHBI, HM

NpeJoMJIeHHA NpeJoMJIeHHA

250 1,3773 484 1,3371

308 1,3569 589 1,3330

359 1,3480 768 1,3289

400 1,3433 1000 1,3247

434 1,3403 1250 1,3210

udd3 odzj dBjdajj Hdzv efmin fio Is
dzj dzedv sy des ftojdziBteg ', ftedded ds
o j2ls @ Bdz/119

t OfMmjthvtelgdijdzs? o tsHB2 o tBhdon yj tolsd). el @ d
9BHO, LO Muilb fdmizlsmsadw o dzgj 2 dtdetse, .tOff
Clts Zojddyjddj orLoOdts WazSkkzoydw kd ¢ stzyj dl
YqdsdzOdz' desthls s pzPeetz | OB dzdyr MoedHjlsjdz Miselze k
(S=35i13%) tOMmMMmjdeOjls Majl dO 30% Mmddz daj J ., U B

dna dgj dzj =
5 L dzOyJ ¢

Tabnuna 2.4.3
IToka3aTens pacCesiHHd IS NPECHON M MOPCKOMH BOABL
B 3aBHCHMOCTH OT AAMHLI BONHLL

npecHas Bola Mopckas Boxa (S=35-39 %o)
A, HM
o, (10" M) o, (10* 1)

350 103,5 134,5
375 76,8 99,8
400 58,1 75,5
425 44,7 58,1
450 34,9 45,4
475 27,6 35,9
500 22,2 28,8
525 17,9 23,3
550 14,9 . 19,8
575 12,5 16,2
600 10,9 14,1

[Mdzsodz 3 WOCkstesd, GfitejHjdvshdd shHdOs dj
I dLrbkyjddd {lscts jj fgedes? f)ldpetd ofdmdsq daf teiftpls i dabst
MeCsd Sk dmmdj Hise Odzdw, SOC d o Mmdkzyoj Mmi-tof
dedv tflsdud M¢d udfmists?2 otH'
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COMy jted d3j dels Oz dz j (dMmfdzj Hise Oz § 5C OL Odzq
ftesdzdC Os h g, o figds » tofj sl RO CHEGdedE dzv | 580 : 0 6 0
dzds 5B dzOtclzy j dets L dzgOydlsj dz! dasj EZd3j dz M jdedj 4 tetsy b

Tabauna 2.4.4

Ha6aronaemsie 3savenns K0aghhuumuenra NponycKanus
H IIOKA3aTeNsA 0cHalIeHH s 1A NPeCHOH BOAbI

KOBQ}Q)HLUIGHT NpONyCKaHM A, nokKasaTeJlb ocnaﬁnenna,
o HRE % Ha 1 M 107 m1
375 95,6 . 45
400 95,8 43
425 96,8 33
450 98,1 19
475 98,2 18
500 96,5 36
525 96,0 41 .
550 93,3 69
575 91,3 91
600 83,3 186
625 79,6 ’ 228
650 75,0 288
675 69,3 367
700 60,7 500
725 29,0 1240
750 9,0 2400
775 9,0 2400
800 18,0 2050

25 [ MdzOB dzj ded j kydflsts? 1 dzj e dd w tsdzdzyO

J]asHWwWh d2 o oBHE bttt MEzBOtds?2 Mtsdzdzj ydzt
tc O jwiged@B8 dzv j sw M ko.j daf ypdzdz ds dcaglsm Pdz't BH Oy
0 Jdedets? wodzw jlsfw tyj gt O ddzlsj ¢ teOdz' dztd a8 Istisfigliz® B «
sMmis ©dzO9e dzd & OW ! &zZO0 tBh j2 Ijtedd § tcecdzsh jddw
dzj sHdzstesH@®E 7 @I s2 vwodw jlsfqpw d dBstemM OV HisHO,
sOIlsr 1+ MY jteddzd dzlsOdz' dz" = diMmdzj Hs9 Odzd?2 Y sOBBN
HJOyYydd. ©8 o9BHJ

sdzj HEjIs tlsdi3ilsdls:, ybkt Bhjj MHdzOBdj Hzd |
oJdzdets L O dHEsL sByYEOhdHd BsMisd s sSCttOMCdz- d ¢
hddes?2 1 o3 fsEdzsh Ojlsmw Is 77% Hts 99 % o RtsHWH
rdzv dsted 2 d Lt M tyjd o' MsECts?2 oL tOyYdats
sCtsdzs 60 %

b dzts 3 dzOfvin dLdg@sem Is ¢ Ce1 WWdydj dzlsse f tsG dztsh j dzd W
e ddets §fted dOdzdudd ftedddimi2, MmekhjMmisoQ-dzdzts
dzdj thdzOBdzj dzdv tslstsC O MiziRgdzPtcozts? 2 tc®H Pyt J ez
Mis' & f5C0O0L Olsj dztlzd B z@ isdzflzilzd f Bl S’ &3 d Istefpls’ d
sd, bt fdkZkzyojlshvy fttsmisoOw 1 CMf tsdzj dzyd ©Odz' dzOWw

I=1Iye". (2.5.1)

[HEZOC s, ftoddjdejdzdj 1 Istsegts LOCtsdzO (MY EpO©0 j+
w9 dzy BYJ dz d3|zlsd:b!c3d36})tﬂsjws@:)ts(’HHdszOul]’dlsﬂststsqfrpE
WduyddJ dzls tsmdzOB dzj dedw fils Odzets g dplsfaY dzdz® o def) vd& dsd3 ¢
fmils! ftocswodzw jlsiqpw 9o o jternde) 3 BHAEER] Seseo sd3 M
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2.5. 1, fodzujdd 2 f6 HOddldsqddyde] e g o
Ny jClte® st dset Sl W dydj dls0 thdkOs dj dd W
[sMisOtyds fehlss? J OOy o d > MY shss Y
dzd v M)z S0 dzSh e O SNEBEREME o5 |
udd o otH] L OC dz¢ yOfdrdw tc®L dBndidg 'H ¥ " O3

H
oJ fipf J € s hojn? o Bstey t©WOHJOYydd dzO ISH J dzf dz" j§
ZyoOmlsScd d Hozw COYHBEEB Ofidecflgdrs Htodogevls! Mtcd H da
Ctst WWdydJ dzls Gay, s Mis® B g Isasf ¥ flzO dzs B 52 G dzzB 13
dzj Btsy dets ff togHHififls O dls! o o
t4
N
I(z,t) = I(t) D K, e "%, (2.5.2) 37
m=1 Z, M

Puc. 2.5.1. Ocnabnenne ¢ roybunoi

GHIP otoj BB, O Kpdjiaddes| dazo iy &30 Is to {8 " GEP™" B EY
Slsdatsdilsj dz dz" 2 M jCinteQanizC D. ¢fhdeds tc ajadyj « " d - fyw
JLBjtejded?2 §sCOLTo0jls, vyt Hd&' sS§fdnOddv f)d-
d CjO0d0s M HeMsOsyds?2 Istydsshl k¢ gt dasd tste
(252)1 tod | lstSd Hdv ¢2kd dEd @) gd I iz BkOte dzs ¢
ftotsfls' a3 { S tsdzaj dzaydOcdz! dzr 3 L OC sdescy s fytej H dzad
dzd. w

v OS  dzOf tod d3d o, . OY lodf a3y aid) tadelg ' dj
Mesldsh j ddv (&, =kl 2 df Cdz® Ovdgdteldzts o3
Bsted, HOdMzs:

I(z,t) = I(t) - [0.53 7% + 0,47 22

ZOGCOj B o© HtoOowm?
o jbMmlsoalzjls { ¢ dztstd-jod2

fn

< . .

B fMdztsj otHr YOfmisd fnt]’JletsO fr] H dzd dzO d
0, 640 &Y. ®OF st e dztsh j

CBH:}

2.5.28
Ctso sdzdets 9 52 'L{_Of@;_lsch 150 ¢ i '&#‘ ;?;IEH ﬂz

6e.noro ;:ncxa

l totsL teOydesls! otsH' o dstej °ff
ZOL '™ 9 O) B2 ¢ taljedzf{dzj Bd)fasicLsdz H d fi
20 Ctbttes? OBt HOL] & , &Y
fls Og@L dzd yOls! B j & BemdigDL el © Qb t
dimuyj L dse jddw Bjdtsects HdMECO t+dep /B sdz'\h d dzgfls o O
pEt $5Cj Odz0 d3tsy dzgts dzO2 slte b Il fighs
Msoadd HOdzdzr » dLBJtejdzd?2 ToBQ® MzRB3Otcdzs?2 to
otsHB? CtoddoRedzsygaids o MY sdz! L s O™ Hdzw ftedB dz
A dzdets? S UUECH  ofjs OL Ol § dzv 15 ThUg@uE Bk T U0 H O
ugffglgg faffit IsdaGe § Misdzs?2 6 dzkz B o dzj @ﬁi’ﬁm‘gﬁﬁﬁpddzdw E
H — 0, 53<l<hg{g‘2 MKM;

[ COH BhHjd df 7 MijCkeod dr 2 fREETEs o

ZO COYHB2 cdzzBddzj s tMtcj Hdzj dedz" d3 H Odzdz” d3 H dzv
ted®. 5. 3, dgOcldvtar dds o dzdzs flstedtclzjls fj dz € Is d Odzts M ls
ydd o1 bBtMj CtOMmMdes?2 d JdaWtcOCteOMdzs?2 wOHdOYdd E
MsMsQoadzw jIs oafMjet ¢ sdzts.| 106 % diizle  QAORR® tiscls 0 1§ 131
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B 2 kst (@O §fgDCEOMIMNSd MM Hslssy d
ptsdzdzr Bjde Nj 0, 62 &Sk

[lsdzsmdlsj d dzOw wisjdalr) des X 88 diC) fyksds< B § 2 Is 1O ds)
sBh jd& fsktCj MdOYUOEO dzj MStd ¢t o L OO,
h O g ksdf 208 Bd "j 1,5 5 bese jdd CwOmds? t
Bsdslsdds ks'oOdd) o BN |k § &l jdcP koY
ste®lsts COMOjlsw B &OMIsd MY jSlkte® f Hodds2 o6
d &0 ¢ &Es@BOS & MsmMsOodvjls Bd hj 60% BN jC
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Buvrtfrse [ J1cC

Il yOfmlsd c¢cuvjtedddC O dsteve tWOMMdZOIstcdo O tsfmw
9 O0dgd W dzEydMmlss?2 1 dzjtcedd wtsdzdzyO d H dzd dzdztste -s dzdz
BsHJdZORd yj MS setss® j Odetstseg |.OEBHWY j tor

31.] jesdC Od dzO% Isj & j tObktcdzOw Mk CIsk t

15 ojlsdC Ol dsB ©OMYtjHj dj ddé Isj &f j Ok
mMzsd, ~rOOCIjtedL s djmw MmiJyd¥ dud MC JuisHtdds dL c
Gso Odzd W 15 ChjCQidZts diftessadj )

BKC — mepxnuwmit
KBA3HMOIHOPOSHBIA CIIOH

CT — ces3oHHBIN TEPMOKJIHNH

300

I'T — rnaBHBIH TepMOKIMH

IIC — mpupmoHHEIM CI0if

" BKC+CT — nesaTenbHBIH cioi

Puc.3.1.1. OcpeiHeHHEOe BepTHKAJLHOE pacipefe/ceHue
TeMIepaTyphl B OKeaHe

14 0 sMtej HMIse j dzdzts Bz -afts LdzOjffitsldses fi¥j daOdzjinte cCs d3ts
HygWisg dz! dgr 2 Mdzts?2 (rw), dzdydevw cteOdzdyo Ctslststs
CGoHtsa "' 7 Isj B j tcOlskzdzldds € d € (slddy & © dzif dzts W afHszWBls
9 J ton dzd 2 QaOchistztStstSHder Mzs2 (1l suw) teOB-Isdy.
fjteOlskzter d MjLbdede" 2 bjteBsSdzddz (vv) M tjLsd
stsdzh ddzO C o OL dtsH dzstetsH dzts s tcBdzfgis o §f L s detsy s fipvi d3g
Mesdz ¢ HiMWIsC B Bidejclisde] d fdep@aftdsiHo @ jdn J ALz o Ols
fpdzts2 HEs dej MECtsdz! Cdn  Mixfsdiodg dgzdtdsatedsdy HY jteddd dts firig jdzde) d3

1dXd HiWIjd dsets sy tcOfdddzOc @Ok iy 2 ¢ Kk

(Lv), ojtsdCOd ©Ov d cttdL sdsod @ov stz Is
yj Mmodd sehj2 ¢ odd ydds 2 dos(jc Ctzgoa jyrdjddzies-h iz ¢
sdodr 2 fjtejdetsiy sjfdzO o BjtedHdOdOd dsd d L tsd

L\ dY JzOe dzse s Isj eBsC dzd 20 6 OMY sdzOc O siyw  fted
fsetcOded ydz' 2. v gz d dz@1 s MisMisOo dzv jIs dzj MCjsdz €
Medj fOwLOBister LOoadMmwls b tjd j¥O HAEZO d oL C
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32.1 SctOdd ydz' j ) defts 4O Is=iftsjf@dz@sr  d R
oL Od&sHj2Mso g

3217 jwljd dr 2 fzs2 € j OdzO

1 sSH HjwWilsjd dg' &3 fMzsj 3 C j OdzO B Ydets f-ts dzqd
BYHCO dzjMStsdz SR Mslsjdz B stese, dzO dzdy ddi-2 ¢
fjtcObktedy j Ctdzj B Odadnts teatisiHctson O] | § jlstg chetspts@  H to 5 +
NJBO ket Mizsw sBEiMdsse dj dt-d odsOSfiTatsosddy #8z0 i
ts?2 dz® jcEt o jtendsj?2 CckOddyj, GBI jBdscts ¢ d
fJted di3d M d o Odzdtydzhod dadts HHjJ W Is § dde&B@r]lsan]&asﬂzW]JﬂQOJ B8R tsa
) e dzde" =~ d ko] dA{@o@)BMY SH @D d . Istetmf-rf uJ
dzv e h ddisd MddzOdsd o dzjc®HYg dzksOls ip'Oo oy dedp® , Ml -dzO
et st dad W

4 4 6 8 10 12
0 — : "
20 + . VIII 1§ XI1{ X1 X X
40 +
60 1
= —//I
80 + )
100 + ~
Puc.3.2.1. XapakTepHas II0CHe0BATEILHOCT, N3MEHEHMSI CpeHeMeCATHON
TepMHYECKOM CTPYKTYPHI JESITEJbHOI0 CJIOS OKeaHa B FOJOBOM IIMKJe ee U3MeHEHHSI.
Iudpsl y KpUBBIX 03HAYAIOT COOTBETCTBYIOIUN MecsAl] rofa.

ANt totse Odzdj o jtendzj 65 Ctooohn SftisHHOES to 65 H dzt doty 1S
jlsdzj 665 fesctejoO 5CjOdese d distej?2 fod bHiplsts?
dZvsh j2 ©OLodlsdj bkktBbkdj dsdshlsd, ¢dOsdr & df
it 3" doOdedj, BcicOdfuzddD] Jjfcts il jdzf j s
MECsdz! €5 HJ Muls WOy Odigjsisdd tidiz] dztlzd 57 ZOXY H j dzd W fif- o s
ks2ydoets? ojttldCOd ds?2 MsteOlsd¥dsoydd o jg-soj
BihdoOdedy EMmddzde Oj smw HJj2Missdl Bdiiz® Hasds g s dzt) 2
ZOUJ&zOjls B' istes oL eOMsOL! d ¢ Stdyk L d.d3dzj c
ltcd {ltsds o jtendzd?2 CoOLdBHGSEEHAG 2 Mdks2 ©OM
¢ j OdzO

3221 5EteOdzd ydz' 2 Mdzs2 Ol sy jtor

1 sH ftcetOded ydzr d3 Mmdias(jdgdJ O BiE fifWcidtezj c Psh 2 ¢
fMzs?2 oBSLHEZRG1&50HCIRs? Is] GoGHJ ZOBR] Ui MSd2 iy dc
fsftej Hinlse j dzdz” d3 o tsL HJ 2 Mo dZOdY ME B WJ Y s adz@ - dijstel
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o jtendzsmisd d bkt zdzj das@f ok g toyhijeyehil aeNdigREO,
9 focwOddudesd Mztsj OldsmMy jer WwWodwWes smw byd dr
dzj dzls detsc s Istej dgd W

I 9jtlsdSOd des? MbstkSChkisj §octeOddydkscs M
(dzOH ©CjOdtsd) ddd §tdr j ddr 2 EWEOH dElzhej 2 sk
ded § &3 Mddz sstedtsdzdmMO d ctjda ¢ jodes©  Bo dzjc @ Wz dgtfs
Bdzj desdescts Istoj dzgdv, O §sbsSd Joiflkzd MO, . Isj§ dC

15 MeOodzjdzed® M ftedL josder &5 ftodotsHdzh 22 Mdegs® j
Hozdsw st j dedesmlsw dfsd: fsor h jdedats?2 o dzOy detsHyds ! &
sfbdteo OV dqL dedr MisMmsefmsokjls Btdjj Jdzsj dzf
usdkzdzy® d bkjfdsetsets dLdkzyjddY sCjO0dk0 d Oldgs
qgjfigizh jMmise jdadatsj] L dzOyj dzd j, 6 0.6 150 aEsHBIS O L
desmis' odftcrfo sHdIs € oL dedCdetseo jdzde ftsojten dztsylsdz
ftsH HJ2Mmlsaldsiddgzjolgdlste Gsmdztsy dz¥ jIs o jtelsd S Odz dazs
Wodzj dgd J 3 Rz otfsElatk® jdz L Oszr O h drn ) or Mslsts- d da
Bso dzr B L dzj eCsdzj fMh da . Idd) syt @5 dzrifd | 'S Is 510 dsbo as7diz
hdoOdzedd otsdzdz o sL sy dets fswWodzjdgdy otBHWAas?2 ' ¢
o ofHj, kOS¢ ybt dPO & sdw @R yd Oadser] sy  dg-s1§ t
hOjlsfw o dzj Slstter 2 s s dadpzjnfyls jdasls | deifCdsifc
| dzj e mBOMMsse &5j dz20 Hd&v SOCdE bmdsHf ydOd: -degj -
StsHts9

3231 LOddisHj2Mise dj {fisiEtgiGedzd Y dz' A

RL dztsy j dgdzOW fyn j B3O o jtolsdC Odz! des?2 MlstclzC plter
tcr Mo jlsmMisoakzjls dzgj Cslststbr dy j @ fimis p v dzij diz dats ®)bis ff gzt
dzdL Oydd ftesWddzj?2 ojltcO, IsjdifjteOlskzter d p»dzOy
tcOlskztmsdg desisd © otHj, MtsedzOMmdes dBdztsc sy ddipdzj dz
Isjdz' dets BtsdzjJ MdzscklzzE OgGBCEStsEEdSd Jjj 90-C
ddwvrn fsmdzijHdedr dzjils EfMmlsOdeso d kB @S O fIydddEizs bz ¢
tets s tc Iz SRl Ao Qodzeddjd dz3sH j 2 Mise dWw IskteB zdzj dzlsdegs i€, s
szter d otdzdztseo'™ n HodyJjdzd?2 o Wtstedddtetseo OdzdWf- G d
dedd3 dL dzO0dBtdzjj OCIZOUwsdiZr o tzPEEDOdg] dgf 2j+" §
Hizeh j o3 dL.dztsy § ded d
Il Hd O] yjdstHty ® M @d  tsctcOded ydzr = Mdzts o s
W o tetsdz? f ted dzOH.dzjsy dilg M @k @3sffisistsE d, oL HJ2Mise
LT 908ls 9o jlstetsor j oftdzdzr  Htej2Wwsor j Isjyd dzd
tcB Iz dzj dzls dza3 fiiddsB daj dzO Hilgj EFE @y jIstcO o BHj, 6 J daj
sjyjded?2, LOS yj €0¢C d dBibtH'™ wWOMYJlsOsdn t
kjsesdsecdui MSda MdkEzOydwr, jhj HOdjCd Gl
I bjtedsdud MStsd3 oL OddstsH | 2Mise d ¥ tsdztsg) tujj dzits
HyWIsj dz desegts Mmzsw ¢ j OdzO d, o yYOomisHasdgis v Isdzl
ks 1 dzjedds wtddyd, sCjO0dk {SHBEE o Ojlsso Ols dst
dsets d MCtr lstsets Isjtf dzO d Isj § dztsye jSWotztxds j dicllss j dzdif™
MstcOdzmiso z sk dzj ddj Isj§fdzO sk ¢j0d0 B- Olsc
BjtedzsMmls! sk HOodzjdzedw d Hodyjdzdj oL HENdg -
fsojtemndzsMisy otH' fHtod HdAZOBdUu MESA oL O d3sH § 2

vs0Cdd3 sptecB®BBHEHEY) MM oL OddBsHj2Misady Gt
Yd séts ftesweodw jlsimw dr JHJddMises d BtOlsdy §j Mo
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33000 dzj dzdj Ibjf ZsotsEts BOXROLNO ©Cj OdO

Hlzd3d3Otedz" 2 L dzj cetssB i3 dz2 B HE BECJjOdsBOd O
E dr . deOizdnjjdiPs o j dzdzts tsdz 9" tc Oy O sfiqw OO e dzj
hq’d3 LOCtsdz MsatcOdzj dedW  dzgjtecdd §tod d3j ded Isj dz
0] Beslsteddz { Iss kttOodzj dzdjy Hdzw fistsdz Otso SH!
Isd o tH'dz:ethdizintasls § Wty ? ¢ydlsOls! § =ASsE
jdz dzn 3, O kEsBwddQPl p ZOoLBEHY j tckz

(75"5"

Al G . (1-8)G 5U LW P

! 1 1 { !

e
e
>

<>D

Puc. 3.3.1. K BriBOAY ypaBHeHHA TelsoBoro H6ayaHca

10 9jade s GwOddylz ! st sl fifdteo nfnG @ Gds B sl
? Mdds ydes?2 ©OHJOYdd, Mmisfl@adiistsd j
L Istsdfy RSB HGADEHB jBiIstcO) Oj Isffv  tsB . Ols
h OWEjvA) f stzE sHdls o otsHEZ d o SCtdzj ydesd dls
W sfdetseo dz" @3 dMistsydzed S sd3 dzOctej 9 OdegdWw o tSHT
s Olditsm j ter i Shisidfdiids sfidss Scts  Is jif fgazd tsc
MydlsOls: otHk Mjter &3 Isj dzsdz M tsls dets i Is Jsdg' dgt®©Fn Isd L
¢ G, tcOUGHzO ¢ dztsh O jaqMivi)GolzsHesi2d, Is  .tg B0tc Cilsulgtds s B M ls
Hdzd dedzts o sdzdzts o sets L dzkyj dzdv f tse j ten desiitlsd € j Od
I' wjLkd O dmy Otej dad v B dg Usjj dsistis A
LIsts Isjfdzs o' Hjdzw jIsipw dz20 fimglnsdhEzehbdw f tsig 4 tztsi
sSBtcOL 59 Odzed W
[idHE tCjOdtsd d ObdktsmW jtets?2 ftetsdMmn sHed-Is €
h 2w §shtej Hilse sd3 ISRy te BSLAS) (s d2ts ¢ dsts Y jiEds SEOs ! f |
slsted yolsjdz dzr &3 9 L OoadMmddsmisd s Mtstsisdatsn j ded W
10 dzedydzj? ctOdedyj o' Hj dzj dedese s Mis s @Y o t
G dzkz B d dzdz d30[ otsHOMBRd ddzd ctbkzdzlstsdz H dzO Bzj dz€ ts9 k
s to s 03 sdrn fohscwddts H{2flss 2y
d dzj Is fljlzﬁJfr]lsaszdztsJ L dzOujdedd 1 fdL
f O, ¢O¢ OfteddBjte: o' OHjda]j MO
9Jtndesmisd atSHf, OHo jJCIsdodz 2 Jted
skae osHj; WOLBSor jJ fjtfjrE@Uz dfsRh ] dg"Hd):.cflzm[u[;
bz jBteOd U] MS OV MEdBEO MeMmisOodvs h dn 1 jizg toat
Bjded BBh jets Isjtf dzsmtsH j toy Odad 4 z dgelzafi t§ H?) dztefy dats o dz'B
Vs hdj ) Qb d HEREdd] i tcOodzj dzdj Isjf dzse 5¢

-0

cph%—f:(I—A)-I-RWiLW:tPiQp, (3.3.1)

HjR yw= Wi(G)0 L WWJ Clsd o datsjcyda dziz fygetizf 3¢ sis' o &HTY, dzts k
dMiejHdWw 5 cdzzeddsj Isj B j hUBLEQY dIflstsdzB O o SH
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HOEOj i j o §LOos?2 yOflsd § & &S B ERL.) 13ig 5H B
CeOlSts ©wOMMBslstedd ¢ ks Od d 2 Isjfdsss2 B OkOd

34vjf dzsots? BOM®OMM [ desetset 6 j O0dO

vy fdztsoats]y MMmistswdzed] [ Jesotsets ¢ j OdzO 9o Yy

LO Hddlsjd d"j (eodihrét gl o cf B daditsaElydptey - /
Cd3 sj§ Q=85 HsdO Iz(tc Oo dzjAEJFOY(tSd ddd BQJ Idf teodd H :
0=(1-A)-I-R,y-LW-P, (3.4.1)
q dzd
(I-A)-I=Ry,+LW+P. (3.4.2)

[ jo0Ow yOfgfls! 1 lssets kZtwOodzj dzd¥ R OOSCIjHBL 2]
flsts?2 1 dzj toGldEdzda@dzUOO dzifpWSEsBAYIMS S O o  Isj fdizs
Bshisd s sl cOydshisd oBH' , o Mdhsw i vEtdc®j i
R j o HwOots?2 yYOMisd sfdMmreOsls tOMEtH Isj§ao f
sdodetsj L azzyjdzdj, dmf Owjddd fde Y HE&sQY Bdzrd2) s
5Cj OdzO, O MoMtej HlsYjder o Byjde IkodSsd,. st

1ts SYjdC OB ¢dz' BtejmlsO, §tcdsh jdzdzOW o t5Hs2
MisjHdzj B Hdzv [ e s s i [ Hdepdzsils O &z | Bz0 1 & G
kts tOMAtH Jjj 6GlsHjd d & MdezOcOj & &3 o fEOo 5]
B Y] RS @HBPL LW =51%P=7%7[ dz¥ lHjd d& n $SjOdkse
MiLBdtsds GBHO (Isd Mtstslsdesh j dzdvw dselzls B Is!  ddzf

2
Br/m

60 L

Puc. 3.4.1. IllupoTHOe pacnpenenenue CpeAHEMHOTOJIETHUX COCTABIAIOIIMX TEIJIOBOro fanaHca:
1 — nyuucras sHeprus Ha YpOBHEe OKeaHa;
2 — paavauuvoHHELIA Gananc; 3 — TYpOYJIeHTHHIHA TemsI006MeH;
4 — TennoofMeH MpH MCIapeHNH; 5 — cymMMapHRIH Gamanc.
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1 JtcOQodesd3j tedetsjy Y tsMmiskzf dzj dedy dzydmlsts?2 Isdzj toc
okshdds dL dsj dgj dadw ds Mtcj Hdzj sHtsSe " 7 L dzOYJ dedz? ts
M@ O0detsdz "z dL o3 dzyd I B dz0Otclzy do Ot Is H-tsilsts

otsMmls
ydmists? *dZJtGGCﬁZﬁ d tolfj 4 dptyf Oedgidzd & + W @ J 626 d eB3glztizy " Mt
d bkEktBlkdzj dzlsdzr 2 Isj ff dzpsts B tigg dzOMnh Vlsdz,ljsﬁgﬁ,;lc&dztsfr]lscf
tOHdOYdw dd3jdls Bddeddiszds dzO  C.» @Yt j tog - HDT M
dzr &3 hdeslsOd3 dzOB dzt H O] k fi)tzd s dzlz i3R@dztzs ¢ &8 3§ @is s €
B HAVEN MY o B IZOMBY S W EEGHE L djddrjtds] v B EZfd
SBteOL A, of Mlsts?2 wtdzdyOd Jdi @OHO ted B dzdz] 2zd g BB
desd3, MmazjrHikzjls L O dL B3j dzj ded ™ dBds daj § fry a3 ity epbeiFztstedzO |
fllse j dedzts bk gj dz' P Oj sfw ©OL dzdydj dBjyHE 1S ojoksts
MCsd S5 Bjde' " j MOl L djdaj ded™” o bkd3j tej dac
d ¢dzsOSldsd ©OHJOYJdddz 2 B Od&OdN desoe]) jsi ff GG
dzd. v

{OMfejHjdjdd] LOswOls Isjfdd dO dnf ot ddj
COHJOydsdizsc s B O®OAMO, dts ) Bdjj 6okt ddk
sBZOMisd d tjLSddd BOSHdEzEOB] o iosFEdEET )5 1
tsd o jlicto e tjydBEO Obdsmi jwr o {lkdi hdslh

sz BROLdr 2 {WWjiChk thdsed 2 MsflsOs dve Oda d
TOdmdiese Odedz d5: G©dz § g ] difn®dl Co ©&BEJ O d
YOlsjdz dz' a3 ftod G jtejntHI JHYH&) tsj dzdrO3 o dztddy Q@
hJeslsOn oM tsddy ik §jtj dshsd 45 e d yisB o
LS OL Odzdz § LOQtsdztsd34tGdztsfr]lsc{ o tOMmftcjH]jdzj dedd 5
RO &z 1 dzs d edzs3mMli ol j s ©d

{IsdB3j sd 3 § 5§ kddsdistdg OWy Il dddgdg sted v Ctede ™ = -dzO
Bs {CoOBs®O d BSdj,j Mhsy dOY Wstedd i o Mmje.
COMftejH,jdjddd ssHr d Mmkhd o fMjo,jdtsds d ¥y dat

351 slsts¢ Mmddj ydes?2 ©OHdOydd ftd slshkish

1 od Hfmigjds tOMmMisswdzedd 14 di3dzd ©Bls & tsdzdzy© 9 j dzc
Ptesodzy L J BBdets? s jterndesMmisd § tod s fifiptsdrdsjo ufdts 20 Ik
fls W dzdztd?CGeo=dzB@ 5 4 “ I Is/dafls j 6 Olsztej o BBj & Is BWs oz HetedEdd
SSBsckzls Brisfh Mwzdpds?2 OCIsdodsMmis: ¥, HA&OCTE
otsftesMO . §f p&PydzedzB W OCIdyjMitsets flstsCO oY dis:
fJdHdSEzdvicdizse € d&izyOoak ddiasd dsX zhddzdzj pdre? if s
Mssilsdztsh j dzd § d3:

2
I _ Rep
_L"'k%g

So, (3.5.1)
CHRyfRod Miejrdzjj d Hi2Mboadljd datsj twOmMmlstsw dad j
o) dgd dzd . . . . o

{Isdesmdlisj dz' de 1j, € tseidg g @Eafdz] dzdRoglzj o § dzgf blzgl dzdf § 3t
s s N3J, SR Rod WOSkdujmMSdy oj dzduddsy st so
Bs2, O dags@Eismist SBwOlds] Moslsdsh jddj
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Is ofMin fwOClsdyjMme
%O cttedL sdsOd dizs C ks
ftod L j dzd §detsdizddn@dzf dzg h

dr LOHOYOR dzOMm ddzlsj tej fi
Plog dzs M 6ly, @ oz H 2 B tjHdz! "
ofidd & Cos" s OPROodzdd B J s o «

Ip =1, cos® =1, sinhy,. (3.5.2)

[MdP R2(utskdy] LO clhelfLtsdssd), It

36. [ MzOB dzj dedj dZeydmlss?2 1 dzgjscdd o OlsEsf

[BhjJ BMdzOBdzj dedj dzEydmists?2 1 dzjteedd o tsOls dst
Gdztsh jdgdw o[ gghdzy dgd W f sc dztsh O h f agdz™ € Is figY s dzg tdzis ¢
IzGdZJchfr]dzfiJ GOL, L tsds ddindus@Lsdd wWdz' QL =36, to tshy Eshifhs]O ¢
BOMMr Obdtshmi jter, dj dewOsls Mizh jMmise j dddBMfyjetsc
ded j dzzydmlsts?2 1 dzjtecdd wftejHj dzvjlsmidats igldz b ezt e
v tedztsy twOMMywdedj) d O tesL tsdzv d3qd

Il sHWdes?2 Ot dqdijjls tewH MdzOB' 7 § tdztsfy ff 56 dzf
ddW e OC tcOMdets 2 . ddOMisvjrl sipfdiOCusiass®@ Ol s j - f s
otsets dLd&zkzyj ddwy MtcOo dzdIsj dz'ddds dijtsaicivwdack SO |, dzjdfys fisls
stso tsls o jdzdyddy Mtsdzdzj ydets?2 f tsfylssW dadats?

l sedztsh jdedy dzeydmlsts?2 1 dzjtcedd tLtsdsd tsBEzf
HdzW Hdzddz o tsdzdz d3j dz' h § 3 B¢ d3Z, O OS] twH f
odzdwdedj Ctslstster n dzj 9 J

Isgdztsh jdzdd Ekaedzj SdMm
hddzise j fwLOCIsdyuj M d

b1 totsL Bdzt dztsy § sSGdz
Hjdzjddjd&z 5 tOL d3] tcO

0
dzd € s
Zr 3 cOLBB Sl 9 5 dzdzt
LOHOY JGets dsydets daj Eyd
jdadj SYtiHidiny jfedt
6 dztigistsj a3y jfrirfdsHe j j tetad@sdzd St df fny
dsets 6 dsh jddy d&izy sts?2 {1 dgjtedcdd o OlsdismlW jt

Il MmMkas?2 d ydmlsts? Isd31sfr]w4tec1 (dHJ Odzi dzOw Ols
fsdzdets dMmfmdzy Hiso Qe telpip Sz LY ugsmLaij ! Wo dzdvj-lsfmw
ddj, ftd Ctbtstetsd Jddzvd sted MmO wWOMmMmjwddy dd
tcOMmMMmiwdzdw tsBtcOIs dzts Utetsg’tstsuq’tsdz@dz;dz H dzd dzj o t5dzd

5
s
q

OS‘*-"

-~ x4 (3.6.1)

]l toj Odz dets? ObdissMW jtej ftod dzOdzdydd HOYJ dz
ftcj SBdXZOHO] l§ @odErjodzd@slzy dz = yYyOfMmisdy ddzHlg< Ols
ted ydzsks , o' bwdzdzlsks 5 dzOf Qo dzj dzd v . OMY tefisfls to
fjwddw BEOlds fosftsttydsdOd) d Hddddj o/[sdz
COMyYjlsse Ol oL tsdz! Ugsle stc @iz daf ezd v Is OOy jn & ©C
~BHd B dd&3j sy MejHjddw t ftdtetsHi, SCddyd mMise
Ctkf degbkigsq ydmlsts kjstejsdyuimitses ©OMYjISO L Hj
Lis sfpw tcOL dzdyde j ftsdzlzt B Jtedyj MmSdj o3jIstsHr

ltcjdzgjBtej GO o fteOoats?2 yofmsd (2.3.3) ptster
dzdd BlsCO ftowdBs? Mtsdd) yddd ERIsE OmMddls M B cxpts
tcOMmMMmjvwdedwy sy dets L Of dMOIs: o odH|:

dIl = -alI;~pdx. (3.62)
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) csddis jetedeljds (s of wOY j ded J

I, =1y, exp[—‘[ax pdx|,
_ b ¢

(8.6.8)

CHIj & BEdEST ts®OdUj MSd2 kst ftddy ydets 2.0 0H d
Mk BBOEds 2 St Wi dydj dzls tsfr]dzOBdZszq'W

Veewdstsy fwddidjddj (3.6.3) HdY {§©0OCIsduj
fnd ssmis! ¢ MEzBBOdzsets $ 54 W W

WWdydj dalsO thdzos dzj dad v
1l 9 jHj d3daizj:dzd ud

T,(0) = [ay pdx, (3.6.4)
X

dzOL " o CgfdizFud ME 52 RO MIHsRY OfsLdgtsidmpdd ded v off toief dziff dateiz
BZsd Dedizdy®f dh j & 0@Odse dyds] o' 80Oy j dd j 4 H dv
dzdd oJj tbd@ Odzd McMisOodd3 Missisdsh j dd J§ :

T,(9)
7}~(0) b(©) = m(O). (3.6.5)

) OBj YOl dz do 5 Mo 52 Miye ik SHEc § ¢ tsls dgs L Pazed i d B
fojH]kO2 MTjChtO StlS s a s Hmshi)e dhjs i L g dets 2
s W WkdSydj?2 1 j &) seOH, ] jdbdydifst 00k &oik
Mesd €5 ©OL §kis! dk we saz # Q dedetzds g dz® fstc ® g dzls ded @
4 dMftd LSo0ddjd sdvisdy &OMN' ObdshY | ter

I), = Iy, exp[-m(©)T; (0)]- (3.6.6)

94dJHJ A HOAjPL= o f-RiteDud EBOOCIsj tedL 2z h z¥ bs-finpdzO
udimlss?2 1 djecdd o ojklkds Od GisdY il 6 saliziEsd d o
fls Pls BsMityyweH O o djMiss (3.6.6) fsdkydd:
I, = Iy, P, (3.6.7)
Rdzls j cted tc fts oafMjdd HAzddZOXR (
dr 2 SwsiWWduy quzBmumqtsmdzmcﬁzigmlsq
I=1,P". 3.6.8) O

Fdv L jddlsdey & B4 dsHOCH]fHsdal
HsfMisOlsydsts Mdztsy dz j Oy lsr ,

m(©) = sec®. (3.6.9) Pnc.3.6.1.

K dopmyne (3.6.9)
Clts fMtldsh j ddj HdvdkY]j dstnC Gt Yo dismW j 6 B |
SHAdOS 5 | ¢t O wpddsjfldsy  H s ls Ols 5y dzts 2ts OHdgY Is @9-Is o dz
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h dzfylso j . (Migazd O aj Mls: CtdodL dz ObdBshm¥jtr, It
Bjd "j 80A { tsdzydd:

m(0) = (-33 cos© + R3 cos” © + 2Rz H + Hz)»-:i : (3.6.10)

CHHSE o' MO dE WsBIskR PG d . | j dozd
sOC fdzjHkjls dL (3.6.8)

P, =m T - (3.6.11)
‘ l _

{IsMs HO Mmdzj HEJ IP,BEYSISIS og ddfyddzPe ¢ 5 teOMigydIsc
Iss¢ v its? Mtddd e - BBz dzy (3. 5. 1) d «
(3.6.9) ddzd (3.6.10)

37.40 jSkcOd dZF 2 MeflsOs MzdkBOEds? ©OHJC

1 slstsC MEzBROtedzs?2 Misdzdzj ydes?2 ©WOHJdOYdd
M dzdzj ydets?2 t©OHJdOYdd, fcsmMiskzf O h jes Bls H
M dzdzy ydets?2. 6OHJOYdd

sl j ClstcOdz! dzts momqmmgmvpzqg L dzgjtecdd o L
dHJ Odz! dzgts?2 Ols G3tedg iy detic ' dz@ .top.H In,Is O/
Colststetsets o dH dats, Yylsts BOC Mz g\ dzgj e dd L O {1
OlssmMW¥ jtor ftodrsHdlsMmY d2O .H Q sdzdzr CBdzts O

6 kZggjde " jdedjd3 or Mslsr o tsdzdzy Bzdz Mmils Odzats
Btsddg QL d3" Is ' MHoe de O Is fiird da Btsdz' h d =~
StSddeGq o 0,75 '

& d 2
feas@ At dzn s dz¢ d dgt e O%Hg Ot
cOHdOYdd ftedrsHdEBEs20, 8-® $EHj s
Mislsj L10A LSO Hid"uo &b fp el N janpxes i8i5mes %
o' MSls’ wBdz@y0 Mk jfko | @ wyERiEOHEORE.« &
Wdtsdzj ssots2 ©OHJOY] ERETE S

[dzv  toj Odz! dgs2 Ols gRteblzg o + teP G g tc OMinj dedzdzts:
dzs L OodMmdl tsls Hadd otdd , BEOYydshsd d nt
[ &z BjLtsB&ZOYydetsets dzgj BO o toj Odz' des?2 Olsdsm¥yj toj
sdy fesdmrtsHdls B jJ bkdaygdeQ gy ddsisds ¢d0 QP
o Miststetsdzlz H dzd dedzr = o tsdzdz

SOC fCOLOk] {SMfjteddj disOdz dzr j] dMmdzj Hiso
dz' 2 MmO MkBBOtedsts?2 ©OHJOYdd BBdjj LMt
utsdzdzy®@Oo dz' 2 BOS Md Bz d wazsB ] jeObtg Oy Bdgted n sH d s
otsdzdz tsls 0, 48 .B¢zes MOMB dE G BEEEZOYBREE s djBO M
dZs?2 tOHdOYydd sOCy | dzj LOosdfdl skl DA)gtlsts bt
dgv jIsfpw Isj 3, Ukt M bkdjddd J@JIsdve Hiseds ™ { dctsdsdzy
yj ddv d oL teOfls Mjasj dedsugvdzdtg O fiffitijdrdfustzjcdisks 52
M j SO ftow ddts? Mtsdzdzj ydets?2 tOHJOYdd fted di3Odz
Y ded j &3 tcOMMmi W dedes2 ©OHJOYdd aylsslstdi § kb @azOds!
Mz BEOEds?2 ©OHdOYdd ftOSlsdui MSd fMlsoyisy §sh
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) 55 Mz BBOtdats?2 Misddzj ydzs?2 ©OHJOYdd dzj &G
lod djsBrtHd®sMisd jeét ©OMUjkO, ¢0O¢ § D dds
W st sl

3.0z BJHB oBHMdS?2 (o jtndtsMmisd
38l.RMZIs j ctcOdz! detsj] Odz' BjHB otHdats? ftso jton detsh

[ sMisdcOs hdj otHdts?2 ftso jtorndetsisd tslssOd
ydd yomlsduydets tslstcOy O sffw BtcOIsdes o Olsd3tsmW j tol
s©x 4§ dmyrils' e Ojls {§ tscdeyghtjtdsdsite Off ta@hffils} W dedQifnfnj v dz
o' AsHdl YjttjL fojthndsmls' sBtOlds o Olshsil
tcOlsdets teOMj v dikdiss 2 otdQHAEO Yfigitld] C Istc O dz! des 3z MBI O9
tc Ols dzts degtdsif) jiotOH d Oydd ~tkw d lsdzdyos sy ls G
CteslsC 5o siizfard Ydidg® Mt j ClstcOdz! detsets Odz! Bj HIS- 5 t
TeshkOdyuiMSCdn oSt StjHjdj ddas? HAkd@ ot

quqqq C fohbBdE SEGLRY kis2 Ry &E@y s jFdo d
Hjdvjlsfv OROdsedyuds, kod St odj st Esds: G
MY jChtel folCd CtobIRME dots drdzoL s 21s O AHEdsO Ytffts | H J
ol

I+I,+1I,+1,

= I:+Ip i (3.8.1)
GHIG,I'LIM, 1" 0 S5Oy j dzdz | d GBEOBds ©OMNMN) fa@ps o

Wodzdety BLOH  ORydfddzdzets L sO o j dzd yd dzO0 d Y EBiE g g34zdz] bz
fJtcOdetsd3j Istetso

{ Mdzd 99 jMmisd oj dzduydde ddzlsjcteOdz! detsets Odz! B
A, ©OMMA YEAsQs dzs AP HY @Y (5 Motilsdsh j ddv«

I, : :
A, = Ap=-F, A, =—"—2F (3.8.2)

ks (3.8.1) LOfdhjlkmw o odH]

A=ﬁﬁi%é££+&. (3.8.3)
Clsts o" Oy jdedj HOjIb f§dzdzz® ¢ tsdzdyj Milse j dadzk
oHds? sAplErntgfiglsdj dzvehdr joets WOCItstsa - 9 J ¢

s

Md v dzdEgss2tc @fls dzts 6 OMMJ W dedets? ©WOHdOYdd d

fMd Wddzs? dzzydnBSBdesdgj wdeijlsd dL d3j dzj dzd v o j dzd Y«
tcOHJdOyYydd tftejHjdvely orf Mlsts?2 4 BdzdzyO s mlis
Misd d L wdbyd@gpbozyd j otfesmisr 1 Isd LOQB&M%J&&
fMsd ftcd BjLtsBAZOYdzsds dzj B §
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3820z BjHES CdOHSE?2 (o jter dsisd

)6 CdkOHSCEB?2 obHdE?2 (o jhdsfisd o dzd @ dzO

ydd © LOsadMmddsMmisd s of Misls' 4 BézieyO s @l
Wistodslz dzOd3 A toj dzj dzv :

A = [szn (o - B) tgz(a—B)] sina_:
"2

sin (0:+|3) tgz(a_'_ﬂ) ’ 3inﬁ (3.8.4)

CHUS et § O8 Lasteey,  to] ok g Ol j d  f o dzts d3dzj oz

fiLbkd O 0CdT ©OMYUjlsse fHSOL' 00Ok ls MBS
ftod obLLOMSOdR]] o' Mslsr utsddy @Ol dz0 GO tdali o '
o' Mtsls wtsdzdzy® Btsdz hj 30A CtsdzdyjMmlse jdede j dL &3
dzj o j dzd € g

Oz BjHE HEY tOMMjwdds?2 ©OHdOydd mkhd-flss
Isj defnd o dztsis d . ff tz" dzg B s @Y WEHLREEY Oydd s tstedlsdud
HOsIs o jdzd yd dgg%. Odz! B jHtS 5, 6

383.¢dz' BjHIS 9L otsdzdetso Odzdets?2 f tso J ton detsfls d

l tjOdz dgr 7 Efmdzsedwr o jtorndesfils! otsHEEF R |
Odtxcd Isjtstejlsdyj MSdr tOMyjlsOr o dzdWw dzd s H  tytizdz,
tcj Ho OtcdIsj dz' degts L OHOo9 Ols! dzdets fftotsW ddz2 o tsdzdg |,
ted LOHOdzdzsdz ftesWddzj Bsydes o COYHB2 IsswWyLj
52 ©OHJdOYydd it WsttdzdOod Atejdj &zv, O ftegf du
J dezgfplsd twOMmMmj wdedets? w©WOHJdOYdd d o j dzd Y tizhadzpaz
Hdzw Y dzEyjddwy MmMtejHddr o j dzdyddz Odz' B j *
tsddzsjctedtetse Ols! fsdzyj dd j ©OMYtejHidjdd ¢
0C¢dj @My sistster 7 dHJjOdzdL Jtctse Odzedz" = f tosW
dqedzsdHO) ftesotsHddzdm! dBdscddBd OolststeOdzd

IBEB jdzd j &3 {t Isdmr dMMmdzj Hiso Oded?2 wodzw jIsfpw o1 9
dz? BJHB 9oL 9Bdzdzso Odedzts? 59 jton detsfylsd H devs dzfzig ® o
d
J
s
J

7
7]
e
7]

jdzt hj, O dzOYiftes sfifz: & 'jtsls j W0 Odz' B j H 5] dzvddip © s
Wdzdzts? ttOHdOyYydd otdzdzj dedj dzj MEtsdz Ct5 kZd3j dz' b
dzdgyy®dzd yd Mlso j dzdz" § o4 dzdudder §sftcOotsS ols-L dzO
j dedigtf fo j H j dzw 8 IsTyw  Ma j BOIdL Oydj 2 oW ddv fip-tsdd
JHJjdzj dedWw L dzj A3 dzlstse o tsdzdz, CBmlstster J dMmif sdz L L

= © ¢3&_o cOoB - FGTRO

384.0d BjHEB HIW MzEEOLds? ©OHJOYJJ

Il MslsO dtdzdzy® wodzw jlsfiqw ftcjHjdzve h dditcW OC I
2 O d, O oddwddj Hekzcdh W OSCktttse ddjjls
or MslsOR. 4 sdzdgy O

[ dzv teOfmMyjlkO "sHO ot otcj dgj dzd 4§ tetsded C O8 h dn
| ZOlsj dz' dats dBjls! HEMsOsyds ftshsts] OdOddls

A d
o jterndasmMis@o did ddsMmisd tsls & tsofiy dbtpts lsizts CupEZBDA@G sE B C OL
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Wbt fted BjLtBXOYdSE djBj d idts @dafte @&k v
Bsy dzs L O dMOIs! o odHJ:

A=2 = 0,040

~ sinh,+a’ L ’ (3.8.5)

lTtwcOyjdedj (3.8.5) B dzs tsBtsB N j datis B ak® fiptizip iy
sO¢ ylsts

A, =A(1-0,02n), (3.8.6)

G HN0 BB dZOydesls.! o B OdzdzO~

30.0UWiClkdodetsjy dLZEyjdedj oGHME? 5o j toF

CUWjCldodatsy dLdzEyjdzdj otHdas? f 59 | ton dztslsd
jhdsmisd BSCjOk0 LO or yjbtsd §scdsh a2
wilfmw orf tcOy j dzd 4 d3:

R,pp =0(U-G), (3.9.1)

Ldzj e jlsdyj MCOW wiCtsls! OBMd: sdts Yj-
ton dzts ) Bl SR @A™ d  siils 5V dzdzO™ tswids jywE@dzO
sMdlj d? dzOvY dL dzzyOlsj dz' dzOw . f s dzsMis! § o
RBj 5N djiMY HOdzdz j G a1 O Bzls | dzaDOGzilzd. FlOC G2 9 tDisB
d2' 7 Bl Widw jlsfv ©OLEduydjdB o KBjlstsHOR]-dL &3
ISGt¥ls  H dzd dz' 1 dpvis dede O Y104 tsBEOR 8 BOdz' 7 L j dzd Isdz' =

g_OX

vOCdd3 SBKGOLESA, (o jtmndetsMmis! CJjOdzO (dsekzlzyC
gz Mots2Mmlseo Odz ¢ OBMisdzs Isdets Y todets Bz

l Blddydjy bk ¢j O0dkO, Old@tsmW¥jttd Mmjtr &3 Isj
cOMGf e HMsOQodzw jIs L dzOydilsj dz' dz" § IstelkzH dztsfylsd

Q°

OTH,
em. A
7501

OTH,

en.
750
500 500+

250 2501

T T T rd T T T L4
5] 10 15 A,MrM 5 10 156 A,mxm
Puec. 3.9.1, Sreem ugm' 3.9}){.3. sopm o
e eHTaJIbHEIE
OKCnepAMeHTANLHEIe KDURKIE cnexmubﬂ%ﬁ 3HEPreTHYEC P APKOCTH
CTIEKTPASLHOM dHepreTHIecKOl APKOCTH TEMHBIX KYYeBhIX 00JIaKOB. yuxﬂrngx)m
. MOKa3aHbl KPHEBbIe CIEKTPAJIHHO
FCHOTO HOYHOT'O Heba; yIribl BR3WPOBAHUSA aHepreanet?Koi‘! apKoc'M? g (i .
no nopanky 0; 1,8; 3,6; 7,2; 14,5; 30; 90° TeMIEepATYpOl B TOUKe mmepe?ﬂf (10°C)
u ¢ TeMIepatypoii obaakos (—10°C)

[ dz dzdzd MlswOyd §. WOl wffth)j H MlsOo dzj dz@ 1 € M yCi-te d ok
stcOd dzgs?2 | dgj bEjlsdujMEs2 wiCsmisd W indaes s daf g c
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5Ctky 0" j2 Isj i Ph@lsliEj dzd Gy 1 dzaj e jlsduids s
fdls s Isj B FEOEigsHg By OdzdY o OldBsMY jtojd-f O
totso Oded v tslsdatsd s}t ddise dzjstcafd sqas®o Odzdw O0A 1 dz
Nd, C0O0C E yjdsets IsjdzO0 f bikdtcDs izt @& ¢

z

tctso Odzd v { dzj e fisgd Y lg? Ow Odztlz& 2 H dzd.dz'O € dntyf alzdafd3’ ‘
o' n, dJLtsBtOYF d#tler £, dd@tstelddj sflsoakzs s yj delsteOdz
(6,3 BECRB), Ltsdd (9,6 BECRB) d ecdzj dhdasets ¢ C

stedor j .8z209 M sCOL" 9O Is, yYldfe reo jtseldaO fiEvds
Hjdzjdedj 1 dgjtegjlsduyujmeéts?2 wttlisfisd dL dzkzyj ddw C
sfdm" 9 0j smw W stcdBz.dei2d L) dgQ ddflsQo sto dzWf sydals i f £6-dzts h
Isdud MSd dzj § tctsd uc@aqdOdzdivdzy  Rist Ists 3z deQiBL da? lz Q) Isigdog’
Bdzdy @O2h dr Mmdzsjo OlsdstsmW jter, dd3j ¥ " d.A tsls jogfgidij to Azl
dzj dedw tsls yj delstetseo ff sdztsfy 56 dztsh j dEqlvd3ji dedz " ta@s 4 dsfigf
L WWdydjdzas dqLdzeyj dzedw Btsdzjj HOdzj Sdr d BBdZ]J -~

sO¢ &8O L CMY J tod d3j dzls Odz' .dg' i) . P MiRdr] HdixioBAdzd
M dztsh dz" digd dedL S ddBB3d BB dZOS O], dL &z yojls COL vy
ey O h jets oasLHEZRAO M Istsydztsfils s deOdn Isdzj- ) Sysfsidz: Cdzf
Gdztsh jdedw (6 ddhlsicH tedgY diWic & dzzyj dedj wCtolkzy O h j ¢
qLd&zzyjdds vyuv ] k)] BMIeOsktdE? dsiAEC dzj oL 6O
Hts 13 &BSd3 tojedMmistedtelzj Ismw L dzzyj dedj wls tsB dzOS
ftosn BHWY Yj tog O st j tokz

[ fdetso 52 sitstedIsdud MEdna B3 IssH SO cOMYUd sO ¢ ¥
fsHMIsddzOs h dr o jtorndetsMisj2 WwWodzw jIsm®y jseftgd Mgt
fMlseo jdedz" = EZftetsh jdedw i jcets tojhjdadj CtcO2dzjkz-ctets
B Is fyw udfndZde%'r“JJdmwsBOBG ¢l

1 O l]'tGOleq’ fsi sk tsB'" Yydzs d M as@R L fipdzjsHnt» §
o hjdL dztsy j dzdats G sMhdzatso dzOW Is BIsHOES fifflte O oLd@iBtelzE H(
ZzOydzts G ts dz B O Cffl]lfiSdZJLIZJISfI]W fmMdzj Hize h Ow W Ed ydr

Go=38-T, -f(e) (3.9.2)
GHTLO I§ B j tOSkZc® oBLHEZRO dO MIsOdH OtlsdzE@) do " Mts
WikzdC ydgw slstcOy O8 h OW 9o dzdevddaff @ tc 9 flzxDdy dalztijs d H @ asdzjH ¢
f OtcO)

t OL dzd ydze" disd OolststcOBRd G toj Hdzsy j dets fESldegas,
Hjds HdzZw ftoddsj @ Wistoedizdzlz 1 toj dzls O, ClststeOW BT
ftste dMftsd LEzjlmy o fwOSlduyujMmMSEédr tOmMyj lsOn:

f(e)=a-be, (3.9.3)
G Haidbd CtsdemisOdzls , L OadMmwhd] s .CtststeH d dzOls Istsys

| dedw dzdj B d&ZOydesfmisd Eydlsr 90sls, ¢O¢ §tcOodd
G=Gyf(n), (3.9.4)

I fesmlsj2hjd Mhkzyoj :

f(n)=1+c-n?, (3.9.5)
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GHCD + B3 dted j MS ONd & dzeB g Btiglg®: o B OkzdzOR

310 s zteB Zdzj dzls dzsfls! : Gwidzsoder j] §sdwisdw

10dBtsdzj § t©WOMytesMistcOdz] dedz" § Hody Jjdedw p- ¢
Odz! dets dzgOB dzt HOJj 3" - frfStddassCiipdsod g3 t8 GsL disi deBAlz tdaf dzls
L Issdy kZf stew H sy  dedets ls ¢ Hody jddwvw, R OtOCIsj tedzOW
vdrdudmSdad Mo ts2 Mmise Odgde d inte jsH ', O iizO wz] Y O jnis fip'te ts
cOL di3j tectso fBlIssCO o owLCts?2 fitdsj Hsjj ter@sdsd dfCrfEsdisRjjiy dt
otsL dgzh jdadw dzOyddzOs s B ifstets oL teOMIsOIs! |, 5dz0tc |
ssCj] otLddCOtls eadrtcjor j BBOL S OdgdW™w teOw-dzd y
dzd ydz' o3 o tej dzjy dziddf j L) dednls Odztso d IsMf ¢ depdedz'tsfc W H dzQ@ Y .
ofmMin bjted@sedHtesHd ZOBI Y MSdr fodzi?2 dMmfr s 90
f tetsfls tc Odpfidsjodjdadets d&zd BOMh IsOB ORI S OC o COYHB?2

Nd B dels otcj di3gjdzd, sOC d ot otej d&3j ded o tsH dats?

SOCC OB’ 90jls s, §jtjrntsH Bl &OBddOtdtsd ¢
ftesdmMisHdls, $(BEHO SOC dzRe=vA/O( sy dn Y B)dast)ls 1j 2 «
Nd dzdh® s tsdzh  d20 V5] u@Pdgddvdzj BOIsd yj & OV o W LADEHgIS !
LuWdydjdas owL CsdnfdzsdBiisMisy dHCsMisd) ftejor N
dzd Be: & 3000

JHAd2OC s dzj Zf SteW HisYJ dedetsyls! Hody JdedWw o .Szt
{ OMMBOtede OW ¢ jOd d ObdBsmY jtekz €OC MY dthd dzr |
ots fils ! ZtcOo dipt thtFTI MPOo Y S8 dOS ZOHT 90j s Bt H] d
fd Mdeks hdj ooy d fsLeotdvjl ftod GftjH] d,
Istsydzr j ®fMtej Hdzj dzdzr j L dzOyj dad W

15 SftejHjznddagjsrz o Zdzj delsdzts ] Ho X j dad O jylsf H
RoOdzd ydj daj 2§ stewHtSYJ dedetsisd Isj uddzedw, o CwBiststot
' j dLd3jdzi dzdw ots otej 3j dzed d ¢ tetsfls te@-dzfyls
ssydse § dm .BMtej Hdzj dzdz" § L dzOyJ ded v &
COBd Isktcr kzdzj dzls datscldsd  tchidsols zso By jsdzd df)
Mlsj dzsC ddzd ¢ @ iedhp dzldrj dds Wastysiis d o &L §
H Ydzr » IsejteH'™ n ctOdzdy d dzj f tcj tcOo dats
j des\OleAed lsMmilsfilsd did sleasptdas? s ¢ tsOdzd Yy
] j®dz) dzts?2 ow L (52 YJHSESBMIsd IskteBlzdzj dzlsdetsj H:
¢ sd ftedotsHdl ¢ ftoj sBtcOL 59 Odzd ¥ .1 Yodf dzfslisdinig
d f sistsw dzgdetsets ftodlstsC O 1 dzgjtecdd ls ojdgj M dz
s sy ded Qotlso] HOGets W, of)j Jjcets ROLOSIk)tdmlsd
[Mdzd ot oMmjn B&OMwE fodv Isjyjddy bbtesbkd
OwOCljdfisdsd dzj LOadmwlk ©lk § OOdd) & @sdts
j IsfiipH detstotsH tztsjRRsh o5 o dHtsdE IskzteB zdzj dals detsfls da o dzv
ts
z tc

=

k!, CBEHO ofj MOldmisdujMSdj =OEOEtsd

Bldzj dals degs L sHz@®s T dz®2 Is W

1 ZOyd Bsfyls! kkwelkzdj dsdshisd o fttsyj mmos W
sdzj?2 o Ob®sMWjte] d 6CjOdj &OMstsd St o) dds
Yj dzstcOdz dzr ° f tosEigdpss cllst qefHEigodedj fkd Mk
Bsydls Brils: dazdh! MmMsOldmisduyimMeédd M Gfted Hj dzj d
Isj dz! dets » 6 Pl @F ISl j RIPLAL] W d MEJr ftod dztsy § ded Wim- § to
MCd?2 fBHAGH, Sl ?2 LOCd yojlsmw o dL kjyd dzg
&j dzdzr 7 cqislsjLOf shdashdlsjd s Mewid dn M §L
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skteB zdzj dzlsdz” | € s B OE® d3dsy jtdnifsdend f sdzj 2 o
Cd?2 MmMij St - tsjsdylsdzddzils ez tiptizts OB 59 s HzoZO ¢ 5
sfMisd o ©OLddyde » tBd&OMWA 1 Issets MY 4 Clst
SIsH j dz¢ dgr § | dzj tcG tsdzjdbyfiz Mhfdgy tsorddz0 fiffiste(ts fiffjs -G
dz' d3q dBCTIiIF“GSHOVB Ofgch. § sz ! BOB" ©ZzO o) Hdztsy
coyqw
i) stesdztse d yd § Bdzi B OHzdry B @dzch e J d3j dzdz" d3¢
EdzH HB d&ddzls, s O¢ tapGa dzjodels dChfisd disly di
O¢dr CBdzjBOdd?2 ftdratsHdlsMw dzO f-j tod
jdedz" | BOMNh IsOBr MtsMisOadzwels o j dzd yd dz"
| b4 stesdztse d P hiStdg) sCOszd Ve pizdv) te d 5H O &3d
Isdx@ fdduds OB " IsOCdr € tsdzj.gf BdedH COC sdety j €
Mj2 OldtsmWjtor
dud MCdd Chwpy Popth™ M fjtedsHOB] s M
Bsd3s Odzj eadd dasz@ehh)s s i lzd (tod
O Isdff dydzOw M¢ sactstsdzts §.dzjj 0 jo@f j dzad v
BOMN Is OB dz'dj ¢ dktisedf) dg' Otz jv ) dgf Hj Jtedf! 5 HHOER  d3 jts
JGiSHlSE)r B3 JjtedtsHsdy; &34 ylctsimdsjods@edzt] doLdiAns]
gqdzv s Isffw o Hdkz ctekzf .z Ctokzf desBOMh Is OB d
tcOMMdiisistej dzd d o asdf@dstitsm d3jlsdg@ disC | OdzO fp  C
j Mso Ols! cdzOo dzr 3 SBOL tsd3 B S tetsd3j Is jds-to 5 dz
IsOB dzts 2 s Ip t8 Bl dz j] dzl§ dztE¥gisiiy¥ Iz mo SH O
j Odz' dzr | Hoeadyjdedw o S jOdz SsbB@ERJz] O 3
Yybsts ftoswo dzw j Isfy o dOdzduydd dzgj 2f steW HESYJ |
d d fttsmistceOdzMmlise j ofMmj - Is]lcdzcvs didi jodg HollESAA@RRAsl | fif:
mMzseo dzj dzs tjL S5 ko jddyiddd ft McOodzj dedy - My
tej desmO dd&f zdz' MO, IsjfdzO d Mmtsdzj?2, Gtodo sHdg-" dn
yd?2 o dstew.n d ¢j OdzO=R

[ CJO0ddyd M Ow IskzteB zdzj dzls dztsfils! R3O tf @eSisldnjlstbseOLdm)]
dztw toj 3j dzdzr 7 BOMh sOBtse, Mstslse jdsifidsjodedhdd Rls gy diydsc
dzO di3qd Yd M < dunts cfdrdpjdds ¢ dzO fyffdidgcd@oy, d do ¢ ¢ j Odzj J é3tsy d
Hezs hdj dOdetdzjj rOOSCIjtods j Ctsdzj BOded W
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[ J 28 sd3OMmh BOp dif Jitcd sH ORI S sdgH HHstEZj R | fivils § 59 O
HOJ 3" j§ ftsojtorndetsMisder d3d d o dzzlstej dzdzed d3d o t5 dzdzC
odzgi hdedr WOSCIststetse d o dzzlstej dzded d&3d & d H tetsH dezO d3d
dzs?2 d MEtetsmMisds? MtezClkzter ¢ j O0dzO

[ iLBBRBOMN IDOR ddf jted sH ORI Mislsts QY O0Misw z fdets o dzj dzdz"

d ddzj eydtsdzdz’ &3 Md zOdsd, O OSHJ MEelstsyds &d dJL

bt ddesfIsd WifipStiied sHOB] s dzgj MSEsdz Cdr fMEklsE
Wstcdlidtetso Odzedd SCtkzfdzr » odrtej?2 f dBOM" Isdos jOdddztst
Bsdz! hz¥ fHsHBdydIsj dz desfls! Yy dL dzd, yYJ K lsQ@fis-Btsm
dzj B OdzdV dBselkzls BT ls! MicOoadegddzgr Mts Mmtej Hdzgj BBz G 15
dLizujdedj JNJ IstddedCdy tzOsOftddB) tstfieaz B @ dzdi2 W fls to d 3

HJLisddz] pOfzftz M CcBHPBodz@Rd A FRIASHBMHSC S O-tc0OY
sztedzts? MlstckzClsktey ¢ Jj OO 9. Edgjtej dedzr » d or MtsC

[ iYEeBHdydz |, odzzlstcdoe j Stsor j ,d frigjvLHOxedg ¢jts oft
dL d3j dzj ded j &3 € dzd OO d Msfrissts odedziop Eofdiimjtonts@s L
Hdzv tOLtOBBISCd HtsdetsMmMietsydz" = d Mo jter Hisdze BMtck
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311.) OOdkj stedL Oydw fslksSso kjfdd d o O
Ol BsMY j &

[ dzv sfdmoOdedv tMtej Hdzj dzdz' = L dzOy4 dzd 2 Ptc O3,
Bs dhftsd Lo Ol RGeS faimME s stow IsOCtsj t
Bfls! o jtesWisdasfisdze 58 f 5 Odzm O3B dz  totfj tOtsds] j OByAER W
yj mMmse d o dgj hldad &lz WOL!ls sde®@itstc sOS dr toj OdedFL Oy
Bsy d dst ssdisz JOCIsdud Y dzi dabipth 5 dzis i bs jdiedfdzytsdzep jozd 9sQ
BZs2 tj OdzdL Oyd d CodztmHj dsRs jls BB dzd § dz¢ B 2] -f Iz oz
dzd yddzr ftojHMlsOoadzw jlsimqw o o dH]

F=F+f, (3.11.1)
GHIP Mitcj Hdzj | LodaOlG dizgej dzdj tls Mtej.rndzj 65 ddzd o k¢

v0s¢s2 Mismss ©fdfifGdgddasy ] fdeg | dasdalzn fifisds  d
tetso Odgr tsfftcjHjdzjdedgr | ff tcOo d dzO Ijtsc[ dmf sdz! L s9 Od

~n

= +(_Ps

f
a -f=a-f upu a = const,

of _of of _af
o ot ox; aaa’ (3.11.2)

Q|

a-f=

=7

RL 1lIsdr kfmMdzsead?2 o"IsjCOsls 90ydgr j HdzW HOdM

F=0f=f.f-o=fo+f¢ (3.11.3)
wtejHOzj j otcjd3jdzdets] L dzOyjdedj ftod IOCtsd3 f SH
t+T/2

[ txy.20)dr (3.11.4)
-T/2

= 1
=7

CHTJ0 § j e BH Mt H daj dzd W
) sHMlsOodvw (3. 11. i)k sE MiDe o dsjided ™ dg” @ o 'djs |
{j2desd HiNO, dL Sobst' R H&Y (sksCse IsjfdO d

dt P

P=—Cp-p-vTE—Z—+CP-p-tw, (3.11.5)
: dq
W=-
p-vg- 1z +p- q (3.11.6)

GH3 d30 SBL ¥ Wdydj dzlsT disdzy € zdzw tedats?2  dlshjwaiA L) die®d Is Iz tc |
0 § dzslsdzsmls: d s f dztsj 3¢ sMls! o SO HIdzjrdQY Jjftaddls AtdCh Isof
god kHJj dz dzOv o &zOywzBfiflselz? By itk - O clsd C Odz! dzs?2 M
9] IstcO
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170y jddw (3. 5) d (3.11.6kO0MGLOEs 0Pk
sjf &0 d o &Ocd dZJBBnBHq’d3tS EOMY 5zOc Olss  f o o3
toj dedWv 3 Mtstslse jsMisee BgLCh jOUdsz L Bj tej ded ™
ydOddL d ese Odedz 4QMUJHdqu:, S5 HdYW s Is d 1
Ctso s HOdzdgr 5 MisOdzH Otelsdz" = dL d3j toj dedRIs GzOL AHHA
ey N Oj sy OkDIR) el sOFTHo | 6O j ddv dn yj e £t - d dzl
sjtedMisdSqd ftedocHdses MY Old&shy jtr

L 0o dzs2 L OHOY)2 § OO Is taef@ ipuyidle] fits lsdsjSaSots ™
odzaj h ded 3 f Ot @OWE dstc®Z W o dzw ¥ Is ) W, dzOfn Sztcrstdigils) / to Oa. jdddstin

Isd i3 J Btk Izted kH J dz' dzf = UgcePdodzts ) 3] 3 Qs ds@ 56 5 G |
Hsdzy dz20 B' Is! Qo dz0 Isj B jic®istked d gt (pdzh dasiBdzd
dL dBjtejdd?2 dzO tslstsyHjMmlsodw jlsmfvy Mt Mtcj Hdzj 2 Is,
fMzsw , dzj BEuydlsr o Otfipdgsavts dzOdzd ydvw Mm¢ d dz
ljdzduyddzo dofmr h 0 h j 2 dgedtyg g szsR 19/dz0s 'das@pls d dz0
tcOlskztcz dmf Otcwe h j2 Yo jtendesMmisd, dzOftedd3jtc, 1§ C

g, = 0,622¢/ p,e=6,1-10745T/(235+T,) (8.11.7)

CHeP i telzetsMmls: dzOMr M j dzdzts ¢ 66 Dis g ¢ ts dAsQ e @ O daf
UG d&ZOMdzs cdytslsjLy ddsjcteOd dr n St W¥ dydj
(3.11.6) sfhkhjmHsoe@ustd: fMdj HEs " dd

P=C,p-Cp-u, (t,-t,), (3.11.8)
sz'cq'ua'(qa—qa)~ (3-11‘9)

ABted3gzdzr (3.2121.8) d (3.11.9) Jhj dzgj ®©Fh Os
cdf dzd dzdh+ fitej desmMwis IstcH desisd tsftej Hjdzj dedw
St Hjdjdd] SGIGYJyd]j ddsto

glzh jMmiselzs Is teOL dzd ude' L£rdfiCe L oY to tsff s N pzds dag dziz v
Cr=Cy=constl Btsdzj § Mmdztsy dz" =~ Cshfuy),dy=f(uf sdzOG Ot Is
dkzh jmlsoakzels d BtsdzjJ ctesdELHSCd] Mraj &3F ttOMmyj Ist

g bsutd L] ddPd W tfste j1HOjdallg digf " d s Odzy d s daflzts 6 15
sdd3 Mdzj HzwhsjejzglBdz1 1. 8) d (3. 11.9) eontHWIS -dzj
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t, =0;(1), (3.11.10)
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P =F,(u,,t,), (3.11.12)
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W = F, (u,,t,). (3.11.13)
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521, dd&z0 ko dzj yd dzdv o j IstcO

lted HodyjJdedd oBLHERO dzOH 8o jtorn desfls! & ot

fd dzO Isge'jldzde"Qs " OW Hodl W ieded y so SHT sy uf dlatfly dddL ™ o
Gjdeyd Odz! dgts?2 .fd dzs?2 Istej dad W

1OdeBH4dzq’Wd3q’ © fHtedtocsH] d © d&zOBBtOIststedz ~
Bsy jls Brils! ortcOyj dz@ IsOC:

F=cp,VZ, (5.2.1)

GHGO + &3 dted U MS O, 8 thsdandsdRtstiplsd vV 8 B BB @S’ olg st O
HOtlsdzs?2 o' sl (2 & dzOH MEh j2 d 10 & dzOH &k

Il jazdud dz® sOdze j dzyd Oz dgts? fddzr Istej dedw d dzg
CsieHddzOls dBsclkls Brils! OCY] GtjHjdjd (6 o
MOomsAteYdeflsd d €5t W ¥ d Rt oyl dashyls ds,ts j tad v
sOdz dz i3 M@BEY i3 o SHT

du
F=-p>-|,_0, (5.2.2)

CHJ ztz@Y 500 dzj 2O o j.® l3d Celat’ et SO o dHj Md dzO L
btcOodzj dzdj Hodxjded¥ S OC bfhdzsoadj dzO o) R dzj 2 ¢
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522. 4 d dz®H] j dzs©O H Q9 dzj dzd v

v EYyd LdOjd&, vyt Isjydddw ML HOEIls kZzdzsJ tej
yd2 §wsHl jd ddzd f§tsddyjdd) Ekttse dW

l twjLbkzd O] oHBd cotedLtdsOd d'n fiso jto!
dzd ydzr 7 cdzkB ddzOR, HOQOodzj dzdj o SC @ EC OP s ez sdz
HdJ dgls HOoe dzj dad v , O fMmdzj Hise Olsj dz' dats, d cttsdL s
Eydls' 2 0j s dzOdzd uq jieBls B¢ Q@ OMtAp iz § EfM OBS T -

_1op. _19p
. 70 (5.2.3)
[ Oodzjded] MistsdzB O o BH'T t0Oo dzfs:
P=pgh, (5.2.4)

G HYJd fzts ks dats flsgd NG Hs'te,j dzd j Mo SBSH d&ZSE f OH  dad W
) Efls: dzOC detsdz btetse dzv  dzOf e ORAtpdscls@S, C OS

p(x)=pg(h, —xtgy). (5.2.5) f e

\

4 Eyjlsd (5.2.5) fsdkzuydds

_a_p = g Puc.
3x pgtgy. (5.2.6)

=

5.2.1. K BriBogy
dopmynut (5.2.7)

LydlsT o @8 . dP s ® FASHSE 2. 6) Ky ds &Of d HOls!

) ’
-i:-pgtgy:—pgsmy:—pgy_ (5.2.7)

]l HOd dzgj2h jd&3 3 dMitsd Lkzjd3 " Oy jdedj (5.

523.4d &0 o dzzlstej dzdzj ¢ 5 Istej dzd W

b#ddzO o dgzlstej dzdzj ¢ 5 Istejdedw, ddzd MddzO Is@cB Iz«
ydd IbkzteBlzdzj dzlsdes?2 1 dzjtcedd, o' Oy Ojlsmw B Ydzak

3 ,ou

Fmp= Hg;,

(5.2.8)

GHOUMMS dL i3] dzj dzd ] MC stetsfls ch, OB tLais+ Wb yefQ) odrsjtstisfzvic
Gts Istej ded W
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524.4d &0 s ttdsddio

s dzO sttedtsdzdmMO o' Lo OO ottOh jddj d3 | Jddsdzd
HEze hdd3 BB EKLOL 5A3:

F,=2mfixa], (5.2.9)
GHYO MEBstetsMis! Isj d&zO slsdesd Is ¥ de kdztslztsto OV | 6 datichisldds
1 4 dgdzd

lTBjtejd3 ftcOo tsMmisstcsdzdzsXYZ I g | iz r ¢ K\Yenietag iz k
H dzOMm+ dzO0 f 59 j tce QB Mildzp YPd@ddp 2 H20M 4§ BaFigoC Hnesds
oJIsmsoakze hdj tMd BEZHEI dqd&ilk! ¢ odH:

OX: 2movsing-2m ® w cosd

0Y: -2m ®u sind (56.2.10)
0Z: 2m @ u cosf.

. o jlsdCOd ds?2 fytfigls G ey € PP Ish
) §sdzEzyd &:

OX: 2m @v sing;
0Y: -2m ®u sind; (5.2.11)

0Z: 2m ®u cosd;

CHYVD f65) Sydd MS st XA Yy dagls QzOls Esifdd  dz0  t
1 4 d3gdzd

1 Of Qo dzj dzedj Mddzr sBedsdzdmMO &y ds Gfjej HJ
o jlodeseE s (.15 dgerdO WO setsy qls!  dzj o k¥ wkCE dZOHBGC
f Odz! YOO adzPlf! 5 MCstetsmisd kjyjddy, bkt slstcdbkls
fd dz" s stg[dsiizdin® mdzj HEjls, uybt ftsH Hj2Msoldj &3 f
hOtedd fslssCd SkCdsdys kv oftcOots sl dOf cOo dzj

53.1tej2Wtsoatsy Isj yg daed

| OC Sdzts 3 to dptisfls df ezt dpr Hody jded2 o ©Cj Chsj
sj B2 bktOo imlsE@RnNQ@: 0o ' j

ou du Ju Ju 19p p *u d%*u o%u

e e gtk Sy sl TS e T e =

o T e e w1

v _ov odv  Jv 10p p 3%*» 3% 3%

= —+tV ==Yt e - 2

ot * “ax dy waz p dy 3 P oxZ o ou? +: azz), (56.3.1)
Jw ow ow ow 19p pn *w  *w  *w

okt T s e PR L P SIS Ty
8t+u8x+vay+waz paz+p(ax2+ay2+822)’
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GHY vwo ftetsj Sydd MmE stetshixdy, zistp uej telgcesd wz@o dzfipddd j
f dztsls dzis,fiyls2o ftesi Sydd odzj " dzdr Md dz, Hi2MmisGazs h d
Cst WWdydJ dzls Coyoudtsts iflasgds teH  dzOIls tcOMY sdztsy j degy dzO
ZOf tcOo dzj dzf@f o mrEd cdzkzB vV BAF@daR] | dzj cOL tor 9 dztsfyls
E T Y g
% (5.3.2)

sdMmlsj B8O EZwOodzjdzd2 (5. 3. 1)

d (5.3.2)vwvhm Ij
jsBMdses? fted twjhjddd Btd hddhkss O

LOHOY HJOd

531l.rtj2Wmsor j Isjyd dedw

ltoj @fifffsls MjBj, Ylsts dzOH BjLGteOdzd ydets?2 ftso j to
¢t 5 fdskdshsd Cj0d0 HEjl HdfjsyidzdEs,] oot
dd3, kfmbOQfEBdtftzsH dsmis! o jlstc® 5 cttodL tsdzls@®@dzd,
s oL sy detsfmiss ftswodzj dzdw dzOC dzsdzO ktctso dgw - 5C
dzve hdn MEstetsMmisd HodyJjdzdw eoBHT', O BESdz hOW G
Ho dX JldzdWistsd3 gy (30 EteOo dzj dzd?2 (5. 3. 1) { tod d3d

2 ¢
aud—; +20vsind =0,
dz (5.3.3)

2
auguzmusind):a
Rdzd, &stsint/U ,0 &R0 EHjdz dg" 2 BI jd3, o d3j Mist

d2
azt B (5.3.4)

2
i‘z_ -2d%u=0.
dz

tdnhdddy MmdMmlsj s (5.3.4) ftd cteOddyd -~ &f
u(%)z:o=0; —u(%)z=o=F, (5.3.5)

(Yt tsL &ZOYOJIs, Yy odidgidids Hizjls oHtsdzr tsfM(d

—az

u=Use “cos(n/4-az),

U e g ¥ (5.3.6)
=Upe “sin(n /4 -az).

[Isfs HO o dH dats, Ybsts &0 e jtndtsflsd oj Clstste
O tcOo dzj dzgdW o jIste©® dgO 45A (uwjojtodesjy § sdzzh Oted
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Uy, =F(2uposineg) /. (5.3.7)

RL (5. 6) Odzj j MdzjHkzjl, yYybt Mttt
J Gfs tsLstztsde lel$ jdmp Pz islsfcstcs? 6 dzze ddzj OME 51
ftcOo dzj dzdzts?2 o Miststesdzz, ftoslsdo s tsdzts.f dzist &Y Bt
Hdls dz20 mzlap dugf toj H j dzv s h j2Mmw € s VW de@Qddg adiABasdizizts
lstejdzh’WtSBISLdzOuGDﬁls BzGC o2

D=n(op/wsing)/?. (5.3.8)

10 {2 cdkzeddz o jAdyudd® MSstsfisd tOo dz

UD er T --?13U0, (5.3.9)
sjHoady jded] ftOSIsdudMSd L OCdz¢ yJ dets o, 1 sletp teff sty
dzv j s Mmis.dd sdgj lidass y rfiplsss) dglzGiL S deGaizGs

1 O ¢ dzzs2ipf stetsmis! tcOo dzO:

1
Usp = —U
2D 5350 U T.J. (5.3.10)

Rdzls j Gtod ok Wz s(854. 68 0zj6Q € tf s & CHEZY Ol My 2 ulsts dzh d B
fslssS oBHT dOf toOAodfjiad offtss Hisdsdz EpdiESIEERAs 5 § 5 dzlz h Otec

|l jtedzj MW € (5. 3.6)
@ Htoj2WBotsets Isj yj dedw
( o.hB.1)

t df). 1.5. BL di3j dzj
ZOf tcOo dzj dzgdV Htc] 2
Bddzts? . & W teis@gSdydd
yJ dzd v dzO Gistec[Ltsdz

18 ¢ dzz B dzj

t df. 2 5.R3I.d3j dzj dzd j M (1 Hef0,5D
2O ttOo dzj dzd v IsH tm|jj A ta o iy o
Bddets?2 fted tcOL dzd M/@er = 5

dzo[Q(I, st

[ Mz cdzkB d O EBstew dzj j Y
hjdedd MdMmisjdk (5.3.4) kejbBl 'L OHO! ©0Oo j
fMsfls Oo dzw ¥ h AV @O s.€ deifles] Zydls' o s

St dzd j o SHi" jedzdHidesf 8S OL T 0 Oj s Ut fid ! Istsd
da3j dej ded § o j € Istfistic Oc drf£ sscfedsjfn Iseflz H | Is . [ figlad jtdrjdsCody tatddg sz dd
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