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ABSTRACT

Master's qualification work "Development of the city's water supply system
with a study of the efficiency of the treatment facilities": p, fig, tabl., sources,
appendices.

Keywords: WATER SUPPLY SYSTEM; WATER NETWORK;
TREATMENT PLANT; EFFICIENCY; ENVIRONMENTAL JUSTIFICATION;
ECONOMIC INDICATORS.

The purpose of the work is the development of the water supply system of the
settlement with the study of the efficiency of the structures for water retention when
the structure is changed.

The object of research is a sewage treatment plant with a capacity of 50,000
m3/day.

The subject of research is the structural and technological parameters of
traditional and improved construction sewage treatment plants.

The elements of the water supply system for a settlement with a population of
96,720 people were developed, the efficiency of horizontal settling tanks was
investigated, taking into account their modernization through the use of thin-layer

modules
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Kesn1=0u B1 (2.7)
Kesn2=0t2 B2 (2.8)

HJ oo T SBJW " “dils, HBBleskzistels s BZHA®S 9, [1, 1. 2,2], au=1,24; o,=1,2;
BT CBJW Y “dils, s oteORBokz ydids jHhCodky‘s £ o'Hifso HEB®BE ©0266", [4, H. 2,2],
B1=1,14; B2=1,18. K 1=124x1.14 =141 ; Kys,,=1,2x1.18 =142

1BLtBH G osHBhtsy do0ddy LO esHAROR] HisBd tfied2d0“ 4w HEW tfjiehise
Hislzesets 602G T L0 SojW'y' “‘dGistds s=1,4. Med Y tdilz L&OY ki odkOkd
9'HiSsCOR 8'H Quss I GHAbEZz BOChdOL dGiscts  otHiBhYsY fodhk L&' &jk" &0
LGOYJdedzw:

tc=s 1417, (2.9)

o =1.41 T 4.17 =5.87, tyen = 1.42 T 4.17 =5,92.

Adlste0s0 osH %0 cthtfsHONACE-tdlst’ tsltejBd HEW StXds’ esHAR HEB
oqLH0Yj0 s Wistedztzaz

Qi = Pi T Qiuss goss/100, (2.10)
H P T LGOWjbGY '~ ésHtis” odistlsd|
Qi e tocs) T BOSHABOEAGO odlsts0ls0 HEW “-61s 1505z 'fis0.

ti1des odlsieOsd osHd %0 skdelndy okkdy! * Ljkitdn  GONOHMjd
tis[20k0“ 5" 16" ot tetedcy tetsiswetsds yomisted HEBd. e Y EhE Histde fdkOdd



HO'BRACS D LH' MBS i s 4 csHokd EeOGy' 50 eejyje’. Istde KONdHOG
tfjtejHBOY & BJLZYdhGE tieskwesd Hosn La3'G ts 7 esHAh. ABHAEGO odikkolk0 ©O
istzdfo odLEOY0* 4w s Wistedslzdz'

Qesn. g5e=Qem st T s, (2.11)

Hd Ques sz T Oflste0s0 10 tsizefo, B3/HBB; Ty T Istefo0d fls* tfistzdolz, GtsH.

v cshtfsHOt Cs-dflstisets otHisYshisOuOGEY &0 " HYted “ difiso0n ted2030“IsAfw
Cls W Y “dls ctsHlds & jte odtsds tedashis” © c0tewydn yjnon T 2,5, 2 atsHeEd- T 3. ASHO
%0 Yeddvislkw HEzPE odlsteOy0 ‘IS4 tfis LOC dy jdadets Ldg'de. T dds odteOlsd osH &0
odtesBlzdY YislstejBd tfied2050“SAwW te adzsds tedzdd3. AdlsteO0 osH HEW CEXES™ eHAG]
L3 dd odLkOoy0 2w LO Wistedslzdsts, 0d0dse Ykt (2.8). tiLE0REe0d:" odistolsd osH]
HEW G0N jEjdses kSl KO feshdhEtsod= Htfled“dhise tedodHik' o sOBEdY" ¢.1
(HBHOLES @), GteOW S osHEsYHSOYORGY T &0 tedf) 2.1.

2.1.5 Jedhydtfse0 frjk0 hdhsJid otHEYBhsOYOdRREY d3 iso

WO tedh. 2.2 YCOL0GE tLLSOPEZzo0hwmY ctksekds JEiBius'e  hdhisjdd
oSHISHBMsOYOGRY. 10 HEsYBEeEE otHEHted2d00ds hfstlzHd 1 osHO LOBdtEO ‘AW ‘L
HYJiej0 * tfsHO“Is v OnshORd tjtehses 'HREEBE 2 s osHEBesHOR 3 &0 sydhd'
htstelzid 4. Lydh jh0 osHO GOHABHAS o tojL jieolzOted ydhss” osH 5,1 WCdr &0mshodsd
Hiclzetes YT HBMEZ 6 tis osHESOBHOR 7 HisHO “Is4fw o o3 Clz osHistfteso Hblz o3 jtejxiz 8.

nd®B* osHiEYshisOUOhREGY &' HisO tjts jHBOYO “Is2fw ofisOdisod jitw osHEGOY ths BONISH

9.

9

N

4%@ 3L

tofiy. 2.2 7 w0 LN ze0mEY b ik jdiks'e fdsjdd
otsHistftshisOyOddkw



BopgonoctavyaHHA micTa

% Big Qo6
N

0-1 1-2 2-3 3-4 4-5 56 6-7 7-8 8-9 9- 10- 11-12- 13 14- 15- 16- 17- 18- 19- 20- 21- 22- 23-
10 11 12 13 -14 15 16 17 18 19 20 21 22 23 24

roamHun goom

0 Paa

1dh. 2.1 T AsHistfshsOy0ddw o3 f)so




2.2 TBLetBSO Bt > steOdhtftelszo0dkkW osH SO ~* ¢ His0adkz ydd2
teSLicORZEES
2.2.1 1LssBS0 NSk stontstelsze0kdY osHd
AHEEOT R0 BONKO §HSESY,it0 HE Gty & ¢G0edP sz &'y %0 tsLaoyy’
67,0 & T %0 tfieslsdizj>dsdiz BSY' 8 HESNGE okzLk0 tied HEOGHRY oBHESOBH e HE B ts >
s GOELEOREESE ledd0 s iy MRjd0 L Chtistet jLjokOssd. dsHO o iy
fsHO“s2iw Hfs BOG Miste0dzvR4-10-16-21-24; 3-9-15-20-23; 2-8; 1-7-14-19; 5-11-17; 6-
12-13-18-22, WC* L' kiatztsls 4w jts j3fuSOe4-3-2-1; 4-5-6; 12-11-10-9-8-7; 18-17-
16-15-14; 22-21-20; 24-23-19. L&' GOCG0 cededi0 LSEOHOGHY ktestfcsosH's T
1,5 (5. SEHWekiE0y™ B>’ fsC0L0G0 4O kdilsen — 1, 2, 3 ceoWyns’ yomisdid
Co0tz'W GOy 26’ tesBsisd.
2.2.2 AdB'ts e j>|qdlz LBy GOnshEs’ fisdky Hiskeses {HAMHE 0
ELE0REGES 6 NSSENs" osHEGOT Ehses BOSE

Ti>1des tesBislsd GOMshbs fisddy™ Hiskzetses HTH26E ed2dWsts L zte0nkzo0dktkVd
CEOW'SL  oSHEMYEYdo0tty &0, jydhL teeskd fs0kY” KO BOSHIEOEGS
OB jtS HES t5j>{0ltlz osHShHs> o0t GOf ji jhtvd (tdf. 2.1). Hed2c0 s i)W Hed
skl jv tetsBisq GORshEs’ fjs0hy” Hiskeses T HEHE: Hishd2 L 0% Hi 5% ¢&H k0 L
229 Hs24% ¢sH, Hislzed? T L 6% Hs 22, tjLizds0lsd tesLicORzaSE tedotsHWsAfw o
SOB&AY" 2.7.

u0BEdyY™Y 2.6 T AdB't 63z tesBisisd dOmShds” fisOkY" Hiekzeses tfHB®E SO
teBLGORZGES o jcziEsBys” “ddshs”

ABHJGA JBHlsdfg‘g’isxq’aOdzon IBHOYO | IBHOYO | Adiste0l0 | 10kdPEE,%

HSBd nis0,% %o e,% ) L
BOS,% | BOSE,%

1 2 3 4 5 6
0-1 2,61 2,93 0,32 0,32
1-2 2,52 2,93 0,41 0,73
2-3 2,27 2,93 0,66 1,39
3-4 2,30 2,93 0,63 2,02

45 3,45 2,93 0,52 15




1 2 3 4 5 6

5-6 3,84 4,68 0,84 2,34
6-7 4,71 4,68 0,03 2,31
7-8 5,04 4,68 0,36 1,95
8-9 5,05 4,68 0,37 1,58
9-10 5,24 4,68 0,56 1,02
10-11 4,92 4,68 0,24 0,78
11-12 4,90 4,68 0,22 0,56
12-13 4,54 4,67 0,13 0,69
13-14 4,42 4,67 0,25 0,94
14-15 4,53 4,67 0,14 1,08
15-16 4,53 4,67 0,14 1,22
16-17 4,95 4,67 0,27 0,95
17-18 5,16 4,67 0,49 0,46
18-19 5,22 4,67 0,54 -0,08
19-20 5,11 4,68 0,43 -0,51
20-21 4,51 4,68 0,17 -0,34
21-22 3,77 4,68 0,91 0,57
22-23 3,49 2,93 0,56 0,01
23-24 2,94 2,93 0,01 0,00
Aises 100,00 100

As0d0 “dih s+ oHEGLOY ket BOSE:

W =Wpee + W (2.12)
HJ Woee ¥ tejezatssyd? 5B 03 oSHEGOY eises BOSE, B2 (S0BE. ¢.1);
W, =|-0.51+[2.34 = 2.85%
W, T jHEssECondR LOYO ofHd o BOV', et 10-Reditds ™ Sido0ushs
CON" G SHE'** Lsok Pt 150 SHE'* odizlsts Pzt sy, &2,
W,, =06 [d.+q,, | (213)



HJ q..9,, T o'Hfso'HEE odbtOis0 otH &0 Lok Nd* kKO edizsts'ha
1531 J>1 6O ‘ez o d3'fyls”, OB 5 [4].
W = 0,6 x(35+5) = 24 ¢
W, = WxQ,, /100,
W,,..=2.85x59233.64/100=1688.2 (z*

W, =1688.2+24 =1712.2 ds®

I"0ck jists BOSE otsHiGOH et BON:
D; =3/W; /055 (2.14)
D, = 3/1712% ec =146

Adhslso Motelz osHd © BOY:
Hy =4W; [(nD%) (2.15)
H, =4x1712.2/(314x14,8*) =10.23u.

1 SeHE GO GjSBRHGAR BEH'ej'Gd? LOYOR LOCOGO odiskd BOSE
o205 11 .

2.2.3 AdLd0y, bl ekLdzsodrn SO hdwaseadr odisteOls osH

AHBYEEo HEO B jX0  tebLeOntokz ‘4w &0 3 teidid T tejMd
BOShdk0kdsets osHBh s> o0k, tj>dd kOShdBodz- ke beddLdklz esHd © BONE
50 te > a3 fts>1>1Je0N Gl o ctHBz B3OSHIR0E Biset osHE Yt do0dkdkY. oLE0RZEES
otsHd %0 531> 60N Gl odSrhklz “IsHiw Le'HES [4, f 2.23] * fisOdsadis+ 97,5 &/f). (4,
.2.1.1).

Adiste0ls0 osHd © BONSEZ 9 etHAbEZ d0Chddk0d-disets ste0dLdskz odLizoy0“ls2iw LO
Wistedslzaztsts:

ijzakc.mp. =aX QOBOCfr].HISB. /100 ) (216)

HJ a T 4028 M2 o HiySsES GOHABHY JGGW osHd © BONKE, 50BE. 2.6;



Quocnuse§ o000 o5HG LO HEBEZ $02B‘E*Nisels oSHEMfS>M do0khY, &°/HSB,
HJo. s0BE. ¢.1.

Qgoonse. = 0-91x59233.64 /100 = 539.n° / 200 =150.41/ ¢

Isiss0 odlse0s0 HEW -cts 16028HE dsd GOSHABOL GsGE osHTE> o0k
oqLEOYO s} LO Westedslzdists:

:(Qi_chi)/ZIi (2.17)

num.i

HJ Qi T tfsod0 odlste0s0 osHd HEW i-Gfs 02shlz, Pis 9 HBOO “Is4fW L B ted” tfied

dB0SHdd30ez- Bz osHEN M do0dd”, w/;
) Qci T MizazOteiz0 LishdteJH JBO adflstsOIsO o i-Blz 60", d/f);

> [, T 1L060¢d%0 teisLOnlzuS 500 HsoXdi0 BO6 NisteOt1ks” @'t *-Gls 6021z, .

1-2 6026 q,,,, = (1206.8/3.6) /10190 =0,0331/¢c - m

2-2 602658% Oy, = (1034/3.6)/6070 =0,0473 1/ c - m

gl odistolsd HEW -6 026G fiod GOShd0z uedEz SodLdlst otHd ©
BONsEz MC&OHEZs:

1-2 6026t Oygs 1=(733,2/3,6)/10190=0,0199 &/ T ck;

2-2 16085k (g, = (635/3.6)/6070 = 0,029/ - m

Z Ao odlste0lsd HEWEES odLdOyjd’ LO Wistedslzdztsts:

Qg = Ayger ¥ |, (2.18)

Hi e T E5LEOREESE00 HsoX At PGS, PS tLEEWHO “[S4f)W, .

IBLE0REESS hivasadn odists0ls H' EWGES HEY odtfOHSE BOChd30t- dises
otHBMYs> Jo0hkdw tfic jHNisOoE j&ts o 50BE. 4.1 (HBHOLSES ).

wlzR0tel’ Pizvase® odists0lsd HEZW ts j>ddlz BOSHd0kbiset osHBtLBEE tis
HOBSR 16025%0R MisOdsanWis:

> Quy =622,4 o/

1BLOREEES NiwRtodn odiste0ls H EVGES HEW tej>dBlz BOShIR0E Gkt
steQtzLdlslz otsHd © BON Sz tfte jHMsOodz jdits © Is0BdEz. 4.2 (HESHOLES ).



ult0l’ PEvase' adissOlsd HEW i >k dGOCHkottGses k0Lt oH]
BONIsE s Hot 6026403 fisodsatvst: Y, Qung =380,1 wh).

5LE0RLGES okLisadr adlsols HEW 6 jXdtklz BOSHAROLGSES oHE s> Jo0dkw
e jHhisOawz jbs © S0BE. 4.3 (HBHOKES a). {BLE0REZESS okzLdsadn adlste0ls HEW te j> ddstz
BOShdhk0k dsets bteddLdlslz osHd © BONISEZ tfis jHNs0otz jds © 50BE. 4.4 (HEBHOLES ).

2.2.4 JdLbOn it H'O jists'® H'EWEES & jts j>"

v odLioyjidkw H'0dGjlstelz H EVEES osHEH kG HES @ jtej> " Li0Yjddkw

JCEHEB YEEES WOCkSsk odLBOY0 siw LO Whtdkzists:

Eqb:3730 oxylb, (2.19)

Hj O T o0ls st 1 Colsxts'C jr jClstess jdjiee”, otk

b T SojWy ‘dls HEW odLbOyjldw o0whshs” teSHOHSH 1 dijbelz osHflese HES
B>, g k0. 15 [2];
YT SBIWY “dals date" oSl tedztshls” odfiste0lsdf JozSstets jdz jteG " :
y=056/K3, (2.20)

K T SSIW YY" “tils GSHOWS” G2t oats 3 tetatsls .

rev k=14 y=0.56/1.4>=0.204,

E;, =3730x3,7x0,204/2260 = 1,25,

riv shiedasonses LEoyjaiy E w HBd0 ‘5w o Hfse'HEj L&Oujhgy E " [3,

s0Btz. 12]: Eqb =1,0.

0%t HEGST odLEOY0 EMY LO GOojHjGEE odiskOlsss, WCO odLaOy0* kW
{ffs Wt :

qHagli_k = qi—k m’ (221)

HJ /. T teBLE0REZGES B0 odiste0k0 H'EVGS, PG EBLEEWHO “Is+Hw, d/f).



%Oyt &9 jHiddR odistsOls SO odLizOyjidn H'OB sk d H EWEES LosHWIsH W o
s0Bt. A.1 (HSHOSS ). podjisted H'@vtsS odLkoy@eskiiw odasHvyd L Ugee 150
E [3 tfis s0BE. 12].

mabn

2.2.5 Y His0alz Ykd?? tebLisORLEES otHE et HEzE it

AHBtlto HEO  d X0  tebLicORsokz kAW &0 3 teiqdid T
BOChdd0kdtsets osHEhs> o0hkeY, tjxdd koShdd0ddisets sttodLdlsiz osHd © BONISEZ
50 te > a3 ts>1>1J60N Gl o ctHbz B3OShHIR0E Biset osHEYt> do0dkdkY. toLE0RZEES
osHd &0 Y5> > J6ON Gl odSrdlz ‘IS4 fw Le'HEs [4, tf 2.23] * fisOdsadis+ 97,5 d/f). (4,
1.2.1.1). J'"HYf5o HES HES S0BE.¢.1 o cHBEz GOShHdBOEdEses Ist0dLdkk osH o BONEz
(21-22 9 BOS HEHOlSHW 0,91% Ques 0B 149.7 @/, ted H'OG bt otHEEH' D, P
2HEZIs* 9'H BONIS HES d3jts ", =250 hodHS s+ teiznlz osHd 1,41 o3/, 1000°=12,3.

1 cHBz BOSChdi0E ket osHEEELBEEEZ (9-10) L BOSE odistOy0 ‘4w 0,56%
Quss 0B85 92.1 @/ (s0Bk. ¢.1), MoadHS s+ telzrlz osHd 0,87 d3/f, 1000°=4.85.

A'HEe0a Yk EkowLzeOk&™w djtejy’ odSokokts L odSCtedhisOddvds
tesLc0RzECEot” Hisete0gd Gidrast. dAdn'Heddd HOGdRd HEW Y teset0dd
HEOX B0 * H'OBJlte H'EVEES, odktOkd fid YoyOkStotglz YlksStEsLYsH ¢z,
CH H'EWERSE, S'@2Clse olLk'e * Codbkic's, 0 KOS Yedylzhisddy djo'wLoddw
(tedf.A.1.64.3). tLkz@s0kd teiSLE0RZGSE Yo jHis0okih' 2 ctOW yk'2 yOohlsdd'
Bl %0 o°LeBistdydkdn $Ols0n 5O 0“Leiistdyddn & & Wa(kdhisd 203). L
e jLiz@A0k" teLE0RzGSEZ odLE0y ik’ o HYto'HES HES Hed2dwisdr H'Odjbts e
woSldud' L0y jddw odisteOls &0 H'EWRCOR Bited>’, 0 KOSEY olbtolkd GoYtel Yed
SO ttlszo0kk” oHd Bt js. JltedBod” Loy jddw obikds @Otk
LOHBOBEAGWEKY Hilzesklz LOSBEE s'tretWO d HBLeskwHks odLd0ydilsd
tfoLsgilstedud’ tsLioysd d WoSkdykz' o' e’ &oYstd & off'n okLkOn gitei>’, O
s50CE> odLdOydisd kjsBr'HEI2 GOt &ONsh'e, WC' fHOBSI+ osHEZ o gtk jMlz,
odhklz osHEZOY edkis” BOMIsd.

0 LB jstedyd” YeLaouSd SO WoSldun' o'ad" GOYsted Iz of)'n olzLz0n Bited™’
teLicORBo0E" LO LEOy jkdVEBd olstells &0tfttelz &0 H'EwWECoR, Bitddz0dkdn o tojLizd2s0k’
¢ HigOaz Ybts' ZodwLSd d3jtej>’. TBLOnkztSte” o Lsdjstedut’ fsLdoySd odLboyjd"



iy LEORBHY JGERY Gjode HEs kySd, Pt od0e0® #02B'EANE" o Lisdjlstedyds
fsLoySd o sy fTHSEBY jGhkY osHBOBH e HES dijted>’. r@W tej>ddiz BOSHIdR0zdiset
ofsHBN s do0hkdy T yJ okt — 22, HEW tejMddlz B0Chddz0n et steOkLdisz osHd ©
BOPLEZ Gjode HasE IsisySss © osHBROY %0 BONKO, HEW tej{ddz tis>dX" o cHdBE
BOChdd30dk dtsets osHBM B da0dkdWT okzLisk — 24.

Jistedo30dz” WOSIsdyd® o'2d" z0tfisted Iz olzLz0R o HYftso HOEIS dOskzyd'2 kdsse':

Hainnomp.i = 6 + 4n, (2.22)
Hd Hein.nomp.i T GJsBAHEAR 9°E G2 #OY™ts 0 i-2 kyy', &;
NTCEC s Yo jten o BZHAHS 0 o 60266, s tesLEEWHO “IsAfw,
rev >dlseseda Colels0tz's tfjtehses ©028hEz tied n=5 Henomp =26 &, HEW
Mdtsadn So0tels0t'e Hislzeset 6026%E iod n=9 Heinomp. =42 .
ted Y>> GisBR HEAR GOt & Gjode HE 2 kWY Heinnomp.i = 10 &.
0L stedyd” tsLiouSd 150 o d4d’ &0tfisted &z olzLdz0n HEW of)'m tej>dd3"e &0o jH k"
(0 10° L3 jlstedydedm SOtelsOR ( dzofils — 2 cteOW s yomisdid Co0k W oy b’ tBsisd).
10 4oL jistedudddsd isLzOySOBd tfsBlzHEo0G" o“Lisds jistedyd’ &' (kdils™ 3
CteOW ytts” yOmisdded Co0d W' SOy 26 teisBiisd).
2.3 16LeBSO fisOky" otHEY HeBlstoSd

2.3.1 _f jistsH sBtetsBSd osH k0 odLi0y jid™ teisLbOREzESEots’ odisteOlsd

JilstsH S0 M= jd3lz sBtetsBE osHd odBlsOGE &0 Y Hils0e" to JSsM jHOY 2 [4, k0B(E.15]
L kte0Rlzo0dkwd Wetshis® ofsHd 8 HXYjtejiz" otHEHshisOyORdY, HedLboyjkdw otHisHikEosHE,
fesHizCsdodshls”  fsOky” kO &'fyjodm  kdse. @V cshftsHOhA C-Ydlsdises
otsHistfshisOUOGRY &0 sydhdds htfistizHoR, P odStediistsolzEsls! " yStsolz ofsHEZ, oSHO
sho‘lsdzts “Is4fw, LizjBOtadEts “Is4W, EZhize0tslsiw LOYOR 5O tedoSkzid osHd.

A'Hifso'HES HE ShEsokdn sCoLkdS e WCEhls® odn HES' otH: odsMis LOadhizdn
tejysadh 150 de/k, Cistese st 75 GeOH L SeEVHE &0 kjsBn HbEz YiesHEzSsdod s
sydiid=  fitfistelzn  59233,64 ds¥/HisB, HE e jClzo0hdy  tied2k0 kAW frjko L
etedLstsOz ddizd o Hijls 2&dS0dd 50 hadHSdhd W'k Ist0dd (tecfh. 2.5), B JlssH SBtesBS
osHd T ‘L LOMsshizoOkhwd; CsOckzawdkisz. IesHEzClsdod st fisOky” L zte0Rkze0dkdwdS
odlstcOlsd otsHd &0 adOhk" Hfislste jBd 0 S d*Cisfyls 4% fylsOdsadis-:



Q=59233,64x1,04 = 61603d33 /006 =2566,81>/200="T713x1/c
2.3.2 tjOc jtisdz eshtfisHOEMsots
AdLdOy it HsLd S0ckzaWizlsz

Lz Ss0ckzdviislz, /7, 66/, tLentazsyd G0 Al(SO4)s: tfis BjLoBHE 2 & jysodn”,
HistzCO“IsAw Hred2k0ld tied SBieSBY' Blzistzdn ofsH LO s0BE. 16 [4]:

J1..=35 Gelz

[5L0 SE0ckEvEGSE fied SBEEBY' CEEEEEadR oH adLEO0* b} L0 Wakdlkitsts:

I NIT (2.23)
HJ L] T S stse st osHA, GteOH.

.= 475 =34.6m21 1,
Yed SHESYONEBSHREZ odifist Lk eotH'  LOodhkd= tejuSedls * Si-istesotshs’
tfted2030 “ls2fpw B 40 L HiSL- /], =35 d36/ .
AdLaOyjdte™ HsLd T HEEZYGE BsydR 606 jdls e
rsud §HEzEEssydn  t6jocjds's, .. 06/, &jeBaHEdm HEW  tise i jddw
tfesydhiz feohls‘ oydizisotste jadw, odLiOYOES W LO Wistedlzasts:

q,.=K, (A )e —1,+1), (2.24)
HJ [ T B0Scfds0d %0 o Yte SH Y Hizz>| b jddaW HISLO BjLOSHASE!S SsOckziWdaistz, die/z;

e, T Co'00tjdaist0 50RO CEOckEiEst, die-jColt;
K, T S Wy s, fiec2ums0f2 t6"otcts HE™ 80t0 (s 10 T 28;
LI, ¥ d5'6' g0 a0 oy s o, - jColt.
q,, =28(35/57 —33+1)=—47,2u2/ 1
LIsteqfts0s,j ycfiizs L' LGOS fi-fi 9SOLE* G0 s, P ffHE jit" G tislsts' Bl

AdLd0v jedw fisOB - dshls* osHd kW 99 jH jdbw S0ckze sk
AqLz0y0“Is+ W ads s HotssC Az okzczjyts z odn HE'2 ofsH, Be/:

o, = 44 x [1]

e (2.25)



ng LU v odm He0 dzoi'iyst, dio- jSolt;

K v conponso tjehses fsjey ndisyoy” oket ts Cofissd, fied ©=0% ¥
K,=2,61T107, tfied t°=20% T K, =4,05T107.

AT k60 hdko EsLydit:

1 =0,000022P
Hj P st jodis, die/te
£ =0,000022 x495.5=10,9x107, (2.26)
0" = 2,61><104;4><X1?(,)’:3+‘/MT°3 -2zl
co,™ 4433 =141meln

- 4’05 x 10—7 x 108.3+1/10,9><1073

Sty jhisteOy ™™ 2 ofsH o'z ds’ olzedz jSodsisd W Cs0ekzavy" odLkoy0 ‘A iw Lo
Wistocglzazts s
(CO,),,,=CO, +44* ]I e, (2.27)
(CO,)""%in=2.2+44*35/57 =29.2me/ 1,
(CO,)*"":=1.41+44*35/57 = 28.4mzl n
Jt'is* osHd ' dw COckzdvy* Hists odsts *:

ll[K - l[lo _ﬂl( /eK" (228)
1] =33-35/57=2,69mec —exsl n,

10 GEBseE0BsE tofi).2 HSHOSE 5 [4] adLioy0‘isiw pH, - osHBjod2
f5COLGAS ik 00 jH Gk I oHE CEOcEviL:

pH,"" =7.0: pH,”" =695
6 BB i1 HEHOSES 5 [4] odLao0 s iw pH; - oishizjod? HsCOLEAS o
Zdse0n &ohdyjde" osHd COBSHOLER SOk 1!
pH ™ =745. pH™" =17.75
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J =pH, - pH,, (2.29)
=70-745=-045; J . =695-7,75=-08
JstedB0mG”  LaOujhmY  ‘GHiShEz  GOhdudkky d0skt LGOS ¢-e, ISSBlS  HEW
fSH 6> OdzdzW flsOB ‘4tz OSH] (2 jtsBA HEO ~ BBieiSBEO tlzyddzd te 06 jdisOdd.
e jHBOyO 4w  ©BESBSO otH] o0fksds. L0 o0H®O odLkOy0 kAW  LO
WElhlbss:
q,=28p, K1, (2.30)
i BT SEWY “dis, Pis ogLBOVO* 5T LO GEBEEE0BEE .4, HEH.5 [1]:

J

8nim

K7 ¢ jWwydils, Ps LOEj>idls? o'H Is jdstjts0klzied atHd: ted] =200 K = 1
i (Zz>| & Mis* osH HEs MisOB &'LOY 205" SBiesBSd), d36-JSo/.
I, =28x0,08x1x2,69 =6,03me/ 1
2.3.3 1Li0RkGES SBEOHGOGERY t6j06jdkishkises esifsHOtGMise0
5LE0REGES * dishsj2 S0cki s
586590 islste jBO © IS jrz ydiscilz SOckzd Vs

_ A xQ
006 10000 ka ) (230)

HJ 4,7 teBLs0RkzAZC S0 HELO SOckzEWdsk, die/;
Q T tesLieORzBS S0 HsBso0 YtesHizGsdad: fis flsOdy", &3/HEB;

P T o'HijskSsad? okfls ydhsts’ BjLosHEs tjusedtd o sjnG kst tesHESk", HEw
sydh jlses Ssockzavdslz, p, =33.5%.

_ 35x59233,64
% 10000 x 33.5

Jiwyd0 tfisiste jBO 8 Is jntk yktshlz SsOckzawdls
Gdj'fr] = GHtSB x 30 )

=6,2m/ 006

Gy =6,2x30=186m.

o200 4w BEStej LBt cOGRY  CsOckaviblz.  stOckivdks  fOBshSIHOG
LO0OHSOMZ s o tesLydit’ BOSH. A BOSOR bzl 15%-od?2 tsLyd, WSd?2
it jds" Dz s jhdds fso'stevds LO HisYtdsests tfiso‘stesHizosS. Isls'ds tesLydh



C0ekzvlkislz &OMBnOdkd tisHO ‘AW s btelzettfiesoHOR 2 tejLjteokz0td-h-sadf0, HJ
LBJte'60“ 54w 0 tteslswL” 15 H'B. Y9'Hiid 15%-o2 tetsLydl S0ckziwdsk tf jte jSoyk “ls2fw &z
odtcOlslz’ BOCH, HJ tolsLBOOEY IsAfW oBHBE HES 5%-" Cisdyjdists0y’’. I tejd3’ PizoOdadaw
LH 2MazEs “ls4w - s IstetsHizoS0d. 1 odisteOistzdm BOS'® 5%-d2 tesLydl tsHOls+w 1z
L3 Pize0y'.

L3t fls tesLydddzcm BOS @ odLb0y0“IsHiw LO Wistocilzdztsts:

— ﬂKXQG‘ISH ><nk
10xb, x p,

Hj Qoo cBHAGHO YlesHESSdotk s SuditdR ffiselH, d¥/esH;
N« T YoM, &0 wCd2 LOGIssodzts “IsAiw tetsLydds SOckzawdstz, 6H;

(2.31)
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D, 1 Gty jistsoy ™ tesaisyses ELydil SOy, %;

Pk T etrhjsts esLydialz Ssocktvast, Sald?.

_ 35x2566,8x12

034 7’2M3 .
P 10x15x1000

InjsOdsotEsesis W sted BOSH tfsodss “dghk s 2,5 d? Soxdd2. toLd'ted BOSE &2
f0h" T 1,311,311,5 (fied odhsls’ Motz EsLydblz T 1,3 &).

L3t s+ odfisteOlsdzdm BOS 0:
W, xb
L (2.32)
HJ by Ciody jdalsteOy W tesLydielz Ss0ckziviiskz 2 odisteOlsdsdiz BOY', .
7,2x15 3
W = =21,6Mm",

eump

AfsOdsotzEs k4w HoO odists0lstifn BOSH “dgds st 11 3® Csxjdd. tisLds'ted © 0"
212,512,3 &8° (Hfied odisls’ MOtz tesLyddelz T 2,16 o).

WJBBRHEA? 15-5d HsBtad? LOYON tesLydilz SOckzdwgsk LB jt'c0 4w o
te jL Jteolz0te0n-nsodMon:



J.xQ x15
B 10xb, x p,
35x59233.64 x15

=~ 10x15x1000

(2.33)

cx

=207,3 ¢3

2O fsOdy”  osHSY HeskseSd  ofjsOGsortsts W st 1L jtsolz0ted-finsad PO
B0 d3isds 75 05° SEMdd L 5L e0kd o f0h T 51513,0 d3° (thed odfisls MOtz tssLydbiz
T2,8®).

BLEOREZEZES Yo stesHizosSE

rev ‘Gsjendw'soy” tetsydh'e teLydidiky SsOczawhgsz 150 s P izo0dnw
tesLydiz tjts jHBOYO ‘s isHOYO fisdid jdsets tfise stew.

1BLE0REESE00 odlkteOisO Misdidddbses Yo 'lstw, Fris tisHO“Is4w o BOS, odLi0y0 *Is+iw
LO Wistedglzdzts s

QinK - 0’06 X iin X F'ijr (234)
i L T s jlco st tsHOY" se’lse HE™ tsLydisjddy, &/(i*d?) [1,.6.23];

Fy v zsP0 o'Hifso iR BOC e & tz0d", o2 .
IBLEeORzGS 0 odist0ls0 fisdhdiksets tise kW, Pis fsHO“s4w o EsLydhd” BOS!:

Q,, =0,06x10x5,07 =3,04r°/ x¢

1BLs0RZzEC o0 adlsts0ls0 fisdhdjdses tiso stew, His tisHO “Is4 v o BOSH-firsadMO:
Q,,. =0,06x3x75= 13,543/ x6

{5LE0mHSE00 adsts0ls s jtises tise ey, Fis HisHO k4w & a0kt BOSH!
Q,,. =0,06x5x10=3x"/xs

1060¢-460 adfistslsO flscfdzjdatsets thiso‘lstew:

an = anK + anK + Q3I’1K )



QnK =3,04+13,5+3=19,54 m®[xs.

0 MisOzy" ofsOdsakts ‘54w 3 tfise‘stesHizoCd (2 tsBtydn,1 tjLjieot0) dotd ds-
12 tfesHizClsdod fists 12 d33/Ro Ssdd0 L jzjSitesHadekza0dkd sdtfz ¢p72-4 tfislsizyid s 28
CAls * Yonlstslststs BB jelsOddzw 1450 5B/R8.

IsLzsY ftedhstets’
& HESLEZo0GRY tesLydilz St0ckzivisl tfied2i0Eks4w Gofshd T HELOLEE GOteSd
W ABHJREO tesHizClsdod s+ &omsh0-HELOSEO:

W,_,.. x1000

Q,, =—F—— (2.35)
n k

Hd W, - Cotedid? s86° &5 adlste0istisets BOSE, ¢ ;

N\ -yon tedesiszo0td" LLydil SE0ckEisk, cisH.

10x1000

Q. = =833.321/ 200

s khjs0tsoS Hied2d0 k41" 2 Gofshd (SHAt EEBYGR 50 SHA &L jeotd?)
0ESI 500/10 L Hadeldists Yisisojdfises 3 Sk,

Lyl Ss0ctzavdiskz LOBA0 “Is4 W L o jtendA et to'od oditelsddn BOS 0 LO
HEBBEesE fistzooy'e.

10vGj ¢shysHOETss
AdLtOy0* s G jSBR HEdR 5BO* d5 900, Ps ds'isdls* 78% B jLosHEES HissHESkE:

. ramij

~ 7810000 (2.36)

HJ W T Sstedidd? 5803 odisteOlsdzsets BOSE, o33 ;
Hean T HBLO 90Y70, Be/iz;
Q T HsBBo0 HfiesHEZSsdod s fis0iy*, B3/HEB.

_ 6,03x59233,64
78 x10000

=0,5m /006



Yieq adiysls’ MOtk dje0P jises o0t0 -1 o L Le0Rzo0hki e G isBR HEAR JesasH'
50 Hles'LH'0 LA teq NSEOHE o 0" fiSEOHEE! 12T12 &,

riv con'hhw o04h0 jtejHBOYO W BjmOG RO dsy0kjed ¢;'hOESO w-32
tfletsHizClsdod s 1 Is/asH (tesLds's o Y0h 1,7711,7511,54%) L jzjShesHodekzusd du-
42-4 fislslzy fists 2,8CAls. X fiw 6O Gda tetsLydds YisHO s W o BOS o0tftavbisets disitsCo,
SBEOHGOGRAR 3 POk, HY Sty disteOy W o0Yi0 LidMz s+ HE 5 %.

L3tz s+ adlsteOlstzd BOS o:

10000xb,, xp,..

Hj O 7 esHOGHO tissHizClsdah s+ fisOdky®, B3/6sH;
N ¥ 0, &6 WC2 LOcHIssetEs IS4 HiaHizSls, 6512 csH:

(2.37)

b, .,V StstayjdlstsOy ™ 00t%0,%;

L,V Clzlsddz0 tetsLydtlz 9 Hiftso HEs™ Sistry jdastedy”, Is/dz®

_ 6,03x2566,8x12

o 3,7m°
10000 x5x1

VeqB0 BT HoO BOSH “dila s W=2,0 & Ss>jq2. I HEsh jlv H'OBjists0 D
BOCE His 2565 adfslsd -y Hied2d0° 5w &'atdds 1, ssH':

D:\/4XW’ =\/4X2 —16m.
. 3.14

v HisLzeOGGw tsLydhlz o0fk0 ted2d0slks4hw Gohshd-HELOLEEd BoSd LI
ABHA®EG0 HiesHEzSsdod s+ GOmShO-HELOLEE0:

Q,, - W, x1000 (2.38)

n
~3,7x1000

= 308,31/ 200
12

de.H.

I bijsotseSq Hied2d0tk i Hod GONSHY-HELOSSE] k0ESd W 500/10 (SHd
teEBEYR 50 SH L jodd?).



2.4 1Ls0RkGES sydhddn hfistelzH L Hishiez ‘H> jddwds jWiSlsdadshis® 'm tsesisd
2.4.1 tLe0REGES L hEody s
VissHEClsot s SHESES LB PEo0y0 adLiOyO kY LO Wetkdlzists:

_ Qdoé

Q.. = 24 %1

HJ N - CEAC s L3 PizoOy's, n=4.

(2.39)

61603

Q,, = = 641,70/ 200 =178,2/ ¢ =0,18 »3/c

24 x4

Aish0  esedLshsOr i gees  fieje'lz o ojtend? uohsdh Lk Pizedyd, &
odLzOy0“ 54w LO WistedslzdztsEs:

Q,,
F — 3M
vt (2.40)

Hj Vs T PadHS s adiys Hses YisssSl o o jisnd'? yoMsdis, Ve = 100d/asH [1].

- 6417 _

5 = 6,4m°
100

v CoOHe0ldsets La3 M izo0y0 o tz0h' Mdeddo 2 o jtend 2 yohisdd", d:

by =/Fs ; (2.41)

by =/6.4 =2.5x.

15LG' e Gt YONSAEd LB NEa0Y0 HiedRB0s i o LOG MBS 8'H H'Odjiste0
StBstesatH, P JTHaBHAS! oHE. OGSt led2d0 54w adRsHwyd L' PadHShs'
Sk 171,2 /i [1, §.6.45]. 10 [3] o200 dits H'Odk,jlsts 500 dyck tfieq] PogHSERS' 1,2 dyy.

Adiskd  ddybs’, 0k HOE G yohsdld Li'hEze0yd odLdOy0 kW Lo
Wistedglzdrts s
1

a
hy = P (bB —by, )Ctg PX (2.42)

HJ br T P ftedt0 adM &+ yonsdhd L P ize0yo, &;

a T Clzs 5™ Mis'&COgd HEz0.

hy = %(2,5 —0,48)ctg % =3,0m



Lz s+ 4 te0R HOZAdits™ yORsddad La3" M izo0yP, ds®:

W, =%hH (FB +F, ++/Fs xFy ), (2.43)

\NH=:%x&ok44(oAsf-FJa4on82}=&8M3.
Isadk0 “dh s+ L MEzo0y0 odLdoy0 ‘AW LO Wistedilzdtsts:

Q. xt
W — 3M
60 (2.44)
HJ t T s jtecs"® 1 jte BzoOGERY osHd o L Nize0y’ (2 roadiddd).
W = 641.7 x 2 _014n°

L3t s+ o jterdAs’ YOMisdizd L3 P izeyQ:
Wg =W - W,.
Wg =21.4-8.8=12,6 2°.
Adsls0 o jtendAs” Yohsddd L3 M ize0y0 odLizoyjdo LO Wistedlzdists:

126

h, ===
6.4

1.8m

980 adhslso Lds P EzedyO:

h=hg +h,; (2.45)
h=22+32=54m.
dsh0 Mdoets Hfjtejlsdilz oBHBLB e EsisCo:

W = Q3M

= uxn (2.46)

Hj VT PadHS s ol osHd b eSSt [4, 1.6.45];

N T ydhits osHELB telkdn EBS .

641.7
W =
" 0,6x2x3600
Vo P’ 5580 0,5 ¢ te5LEOREESE00 adfislsd Motk isHd o #SECL:

_ W
b,

=0.15°

he (2.47)



h, :QE:O,BM

vRdE HBEO dskCO tied2d0 4w *=0,02. IasMO offn LOLSHEZjkdm Skott's o
Mis*%S0n LB telzdfm ¢SS o:

Q

F=-—— <
° v, x3600 ' (2.48)

Hj Vo T PadHS s R osHd Yt jL Slsotsted, dy/etH.

E 641.7 —0.18x°

° 1x3600

Vo] HOd jlts" SHGSES Skostel 6 adsdlz d 5 =80 B, fizsP0 SHESHS Shostt:

3 rxdl _ 3.14x0.08

. = 0.00503.11°.
4

f

106040 C A< s Slsotste"o:

n=F,/f,=0.18/0.00503 ~ 36wm,

Jsotsted teLi Pzl W s Bk 2 tse jiont” ESISCO &0 8°His0k" h=1100¢ o°H
o jtonlts” StotsizCd dsIsCO HES Bf° Blsotsts'e. 1° LB telsets dsisCO osHO GOHABH 2 B dkd2
Cowcg0dk Pdtedizist 0,8 .

2.4.2 it Hjdtw j% jCdodishs' tsaisisd Sydhkdn ftfistlzH HEW o' HijssE=o0hGY stsHd
2.4.2.1 L jsiSHASO HishE HY jdadaw
sz > ot W jClsdlotshs' tsasisd sydiGdR tfstsizH HEw o°HistsES o0k otsH
oqCHOGS LO GONSEYls:s i jssHASEES
—  tesLissBCO fadds HEW Sydf judkw osHd LO od- Haddsd HOGAds;
—  tebLs0RkEES sydhbs htfstelzHd 50 odLd0y jddw ftCoLkdS s sydh jadw otHd:
LA jddiw Cislryjhiste@y” LOBzHE j&A, YoMk sydP jddw, jWjSkdodshls” sydf jddw;
_ gtsHjl 0000k Lds'hd kdse o Hiss=00h™ asHd NEWRSG TSRO, jidw
CisfstezCy” fistszHdl;
—  odLt0yjdtv YsCOLEdS o sydh jhd ofsH L teOnkzo0hdVd SobhstezClsdfoddn L't
MYfstelzHd;
—  OO'L tejLizazAIs0ls D toSLIBOREZES .



1 bkt0rzo0kdvE tiesHEzCdodshls' oy osHEY HesksoSd Q=49810 d5*/HEB
(s0B&z.¢.1) 5O od~"Hedm HOGRdR WEBhs* osHd & HYtej&z* (Hde. . 2.2.1) LO [4, kOB®E.14] HES
teSLEEVHE ed2kWiss Ho' Majdid oHESH HeskieCd: cottedLBhsOzd” o Hijls 2&dSd T
hodhHS" W'klstede S0 ¢ho'lsk=o0y’ L' La0Mjidds ShOHBE T MedHS Wkaktede. 10
e jLzZs00Rd st odvldy JSBhEG yks JWiSkdodkshs’ o0t'0dls'e  oHEH HEBIEaSH
(4.5.1) Ho tebLssBC  tied2dWss fnjdlz L ebtedLsGisOz ddid o Hijs 2adS0dkd 15O
hodHSddid W i Ists0czd.

CS 90’0l aBsHjEEo0hRY Li'&d dkte o'HhsSEe0kRY otH tesLEEWHOIsAfw
e jChmistezéy WY  eedLshs0zgdn o HiS 2%dC e ‘L LOMSshizeOkuvl  SekSsMOksadn
BHEzE .

2.4.2.2 16LE0RZEES coedLisRs0z Ges o Hifls 2%dS0 Lody02ds” CdhtzCy

1060+ &0 HizsMO etedLishsOd ddn o Hifls 2GS 0 odLBOY0“ISA W LO Wistelzdtsts:

F-—9 o (2.49)

Hy 07T tosLisORkSs00 adists0lsO ofsHA, d3°/ctH;
U, T PodnC'ist shOHMjkdw La0Mjhdn uohisdhss, we* LokteddzEss+w o Hils* 20 S,
@/, [4, s0BE.18]; oteOnokzEyd LB ZAN jhdw hodHSCohls® ShoHMjedY 2 LedwiCk L
GLOweds Mists oBIZzHESO0LS” COR jod HkOms oy jzisotsts jidkw [4, s0BE.18, Hiedds.1],¢ His0ad kO
Clelztfdz Mls* BzHJ HESte oz 00Isd 0,45+0,45*0,15=0,52 t3ds/M;
a TSBEJW Y “tls, WC2 otcOntsakz® otfizde o jelsdCOt ds MSkOHBS' ModHShls® HisitCl,
a=1,3 [4, 4.6.67].

v Ldissetsets tf i sHiz:

F, = 224,17 -1,3=1565,81°
3.6-0,52

v ¢'lsiz e tf jis SHiz:

F. = 25668 -1,3=1782,51"
© 3.6:0,52

Z tedt0 eotedLshs0z- diset o Hijls 2GdC0 odLdoy0 ‘s W LO Wistsdslzdztsts:

9
B =
3.6xV,,xH_ xN' (2.:50)




i Vie T e jHBY csiedLsEs0mG0 hadHS st BRk osHd 2 o'Hijs RSk, Vi =7/
[4, 1.6.68];
H_, ' f jts jHew odfisisd Listd] SHOH jatw, &; fed2a0° 4w H ,=3,0 &5 [4, 1.6.68];

N T teisLte0RkzGZS 500 C A€ s+ o Hifls 2RdS e, fed2050 5w N =4 hi,
68 oo
3.6x7x3x4

Zdtedz0 9°Hifls 2dSO tftedf2cz0“Isw 9 .
5ox1d&0 9°Hils 2GS0 adLzOy0 s W LO WistedslzdzisEs:
L=F/B-N, (2.51)
L=1782,5/9-4 ~ 4903
stwhstelzClsdolts  led2dz0slsH v tosids'ted  estedLisdisObAdGises o Hiyls 20 SO:
L =490: B =9Mm. stxjd? o Hijls'24dS tfisH @ 5w G0 Ho' hodshls s H sy jSy"
Pdtedizsts 4,5 & [4, .6.68], LOCOEAERO & d4C s+ 7Sy 2-8 Nis.
JMOH L o'Hils"2%dS0 adHOEY Is4 W 6 HigOokz ykdds hiftshisesds [4, 1.6.69]. [B0 W
Listzdf GOSsYdy jddaw 50 2P kb jdde shOHE odLiOy0 ‘s W LO Wistedslzdzis ts:
— Tp q (Ce _Mocs)
oc. N . q

(2.52)

g 1, jte'sH tesBsis o°Hils'250SO &™) NSqHORA SHOHE, 6sH; eq2d0 s 1, =72
GH [4];
C, TSty jdists0y W LOadffizdm tejysodl iz oH', Ps GOHRBHAS HES 9°Hils 26dS0, 6/d?;
M S EACs+ LOadizdR tejusedl z osH', s adrisHAlsA L 9°Hils 2ddS0, M ... =8alB;
STdieJHdy gt of)'2 odls’ ShOHMEzeOZ G ONsdid SEhkyJdtoy™ sojteHs™ WOLd
sMOHE, e/B% ted2@0 kv L EZieORzeOudgvd COZOBEZsGshs” osH] 150  Istdfo0dsh)s'
‘s jiso0t'e t5*> SHOB SHOHE 5 =40000 ¢/s® [4].

JOChd®k0zd0 Sobyjdiste0y'™w L0adhkdr tejused® k etH', P GOHABHA! HES
eBtedLsks0EGdn 0 Hils 2dkdS 0, odLaOy0 “IsAfw LO WistedlzdtsEs:

C=M+K_-A4 +025-1]+B,,, (2.53)

Hi K TCs Wy “dls, wCd2 oe0nsel” fsk k! ydhissisd Ssockivgst, Yed2d0 s iw
K, =05 [4, 4.6.65];



B,, VS'TAC s jtesLydi it tjusedts, WS atisis W L o0t [4, 1.6,65]:

A
an =2 A (2.54)

8

hi K, 1 odsfs w0 Lz 00", Hst" SHAGAY'.

o = 508 _ 6.03~3,0me/ 1
0,67
C, =150+0,5-35+0,25-75+3=189,3me/ n
Wo— 72-2566,8-(189,3—-8)
8-40000
JOChddz0dz+ &0 odisisO 9°HiNls 2GS0 adLizOy0 “IsHw LO Wistedslzdztsts:

Heid :Hcp+HH+hBIZH+i'L (255)

=104,7n°

Hd H, T odisiso Listd 0SSy iddw shoHk, &;
N T 0 jzoudh0 LOadh jhdtw BlzH e ji1dts” odisisd GOH tesLeORZBSSad® t ot jds osHd, &,
tfted2a50“ls2fw h,,,=0,350 [4, 1.6.73];
ITSLHEEY G2 ZRdE HEO o'Hils'28dCo, ted2k0* 4w *=0,005 [4, 1.6.74].
AdfiysisO Lsted] GOSEYoy jdai? SHOHE odLBOVO“ s LO Witshlzdtsts:

W
H — oc.4.
I (2.56)

0

Hj Fo gisho sHisers o'Hifs 2650, 652
30 sHE " Sy o Hifls 2adS0 fCZOHO“:
F, =LxB=49%x4,5=2205u"

H - 104,7 N
220,5

H,,=3+05+0,35+0,005-49=41um
djte JHRZW czdBdtz0 osH] Iz 9°Hinls 2ddClz:

0,5m

. ixL
HP :Hcp+HH+

HP :3.O+O.5+M =3.62.u



ST osHd, Ps ogHOGY* 54 0L L SHOHES, & % o'H LOCOE 1t odsts0lsd,
oqLEOYO s} LO Westedslzdists:

x W
P= %-100, (2.57)
p

Hd K - S Wyt teisLeOat jta, tied2d0 54w K, =15 [1, 1.6.74].

_ 15.104,7

=————-100=0,08%
2566,8 - 72

v ¢'His0alz Ybsets oqHOM jhdw shoHE tf je JHBOYO ‘4w fdhis jdz0 L tf jlewWistetso0ddm
StelzB L Blsotste0d3d H O Jistesds d, = 25mm.

Fres o'His2edS0 o™ kezOkd fdhsjid LSz hoHEZ  tfied2d30 “IsAiw
tftodLasOlscfudedds L Slzlstscs ORdtzlz cteOdj2 45°[4, 1.6.71].

S'TAC s IstelzB HEW odHOE jezkW ShOHE L BHE " ISy o Hifls"2dkdS0 odLd0y0 s fw
LO Wistedslzdzts s

N = Blly, (2.58)

ch- IIStG T S‘Hﬁ']ISOdZJ dst)l S'ﬁ]WOBCf IStGIZB, d3, UthQdSO‘ISJfr]W HZW UthLQBOISq’I{dZtSGB HdZdhO
. =3,0 & [4, 1.6.71].

N, =4,5/3=2nk,

S'ACs BhOHEZ, P ffesaHds  yjejr SoYdlz  StelzBlz, odLkOy0 k2w LO
wistedlzdzts s
W

oc.4.

Dopoc. = (2.59)

nmp ) tcﬁ

Hd e T 40N NCAHE SMOHE, cH; Pied2d0ks W Ths =20 Ro=0,33esH [1].
104,7

d,,.,.=———=158,6m"/200=4411/c
pee2.0,33

v hodHSshls' R SHOHE & Sy’ kske & Bkhj 1,0 &/ [4] o250 s v
Tlnpoe =200 G335; v=1,36 d/fy; 1000°=15,9.

5LEOREAESS Hffs jBd oqHOE jdkw o 'lskjdts’ ofsH



JMo'sejt0 o5HO b CBledLBS0- Gkl o' Hijs 2GASE LBAEO B L0 HEYsHsEs™S
fils jdsq CsteqLEas0Eds EELS0N 5o0GAR H'EYONSdR keks.

5o qt0 teisLtfsH ¢4 ydn bislze odLd0y0“Is2iw s Wistedslzdz
I = QQsoz/qu, (2.60)
Hd Ocse T OCflste0IS0 s ‘stz jdits” otsHd &z Stsiz jSlststs* Ml jozd, d2/M;

Qs 1 s5BO ocflsteOlsO s lsijtts” osH G0 1 o3 Istelzs Mdis jdsof odHOZjGdkw osHd, dw/hy*ds
[4], Y204 qyy =5,0 @/h*ds.
Adiste0s0 tshelstz jdits” osH] o SisizjSiststs” hdhis jdid:
qkm = q/ NKOﬂ ) 36 (261)
q,,, =2566.8/8-36=89.11/c
| =89.1/5=17.8%
rev hoduSshis® osHd 2 C'dy iz jCiststed 0,6€ 0,8%/M [4, 1.6.75] ed20s4hw
Honp.oc. =400 6303; v=0,70 1000°=1,88.
5o &0 tesLsH ¢4 yda btslzB odLdz0y0*“IsAiw LO WistedzlzdztsEs:
loge. =B—2-ly— Moo, (2.62)

HJ Ifr]ls T o'HfsOE o'H C'hyv LELYBH IS ktezBd HES fis'ed o Hils"2dkdC0, d;
a5 s |y =0,1 5 [4].

% 7 Lot P2 1O jists Cistr jSlststs0. a0 s L oo, =426,
.. =45-2-01-0,426 =39u
S'TAC s EsLtfsH A ydn telzB:

N =1 (2.63)

p.mp.

n =17.8/3,9 == 5wuum

p-mp.

utelzB( tesLisON oz slsw tfis sBHO0 BBS 9°H S5z jClstste0.
Adiste0ls0 sHE “ telsLtfsH kA ys” stelzed odLdz0y0“Is2iw tfis Wistedstzdz':
Ouse = Oose/2 Ny (2.64)



Op =89.1/2-5=8.9x/c

Vieq PodHSEs' BNk o EsLtsHE R bezBoR 066 0.8 iy [] ied200 ki
ﬂmp.oc.zlzs d3d3, v=0,7; 1000°=8,31.

A His0d% 3" o MWz tesLtfsH @4 ydrn stelzB:
. = Lewem /N (2.65)

.mp cucm p.mp. s

H Loyem T HBOX OGO H' @GS, 40 W2 toLs0NE008%0 fifflsjds0 odHOEZ it ShOHE, &

adhs jog0 odHOE jhkw she sz jis osH] ELSONSalz ‘s W G0 H'EVRY|, P HEst ol
2/3 9'H HEs9Xdld oHils 240, IstBIstS

L. =L/A

cucm

L =49><§=33d3

cucm

t =33/4=83m

pmp.
2.4.2.3 1jSshistelzCy'W estedListisOk2dGisets o°Hifls 2ddCO

J'Hflso'Hls HE  tBtfjjHi '~ EBLE0RZES e odLkOyjd’ BBy oL jisted
CtedLsHBSOEGses o Hils 24%dS0: HsoXdk0 L =49 &, Pdisdk0 B=9 &, tetBBY0 chzdBdi0 H,
=3,0 &, ottedLsksOz'G0 PodHS s tlzrlkz osHd v =7 d&id/M, o Gdlz LOteddlztslsHiw
LOadhk" e jusedid L ¢'HieOok Yy Stz 'fises u=0,52 i/ ushishokte’ BEsSd
az0Nsolztsls 1w 2 adeivH HOC jk‘e adfskst hy = Hp L ftz0hisdz0kd t°H Skzistsd 60° His
esteqListsiz, odisisO dGdtftesis usts™ yonisdd hs = 0,5 m. A HiSOw ™ HuOnsdkoBkd 6. =
0,04 m, kOmisddd odesktatjt’ L fSEO ksohdhsts 61=0,004m. JRus0ME" LOLSEd d3™
JOCJ0dd * fis'eSORBd t = 0.2m.

AHtEj Z0a0dis0> jidk &0 ' Hijs 2kdS HES 268 to jSisdhistelzCy
QS.":EI = F X 1?1

Hd F T izsP0 tstf e jydises tf it jt"LE.
Q.. = 4,5 X3 % 0,007 X 3600 = 340,213 /200.
L 9'His" 2BCE ohisOdsakEs s iw HOO YOS kO YOSl LOcOE Gt adiskst hy,
= 1,6m, §0S jlsd GORdEzit" §'H Skistsg 60° HES estedLisdE.



106040 HESoMd#O L,, WEO BlzHJ LO20GWSO tfezOhsdkOkd, odLkoy0‘ls+hw LO
WStz
L,=L—2h, xtg30°—2t
Ly =49-211,610,57735-210,2=46,8 .
v odesisset jtiv 405 js'e LONsshse0ts o Cistitzj NSt ssofdists ¢ = 0,004
. 'HisO% o'H 8 jisnlz H0SjI0 HEs o jert s ClesdSd HtOmsdt fsozsadls! h, = 0,5 . I
Hz0nis0R HsoX kO Yessyis yomisdtd fisouseds-:
Ly=(h,—h.)/cos30°
L1 =(1,670,5)/c0s30°=1,27 m.
ST s HOS jis'0 Iz o°Hijls 2tdSl
n=>L,/(&, +6).
N =46,8/(0,004+0,0004)=1064 Hik.
utedfoi s+ oHiyssEsa0dkdY & HOg jis'
T =g, X 1000/(sin30° X u).
T =0,04T1000/(0,510,52)=153 f.
_JOCHdt0E1G0 NadHS fist Sz o 4OS i
Vyre = L1 /T.
Viare =1,27-153=0,008 d3/f.

2.4.2.4 JdfLi0y bt L5 e Hstsdstsets GOo0di>) jhdw kW
£ jCtistezCy" 0°Hijl' 26O

e 6 CahhsESYy” adLEoy0* s Y deHdiG | G0OBSON jGRY GO 8'Hs 2kdS LO
Wetdlists

Q/, = (3600 X v,,,,./k) X 2 X 0.755 X n X B X &,
HJ KT SJWy “@ls, k=1.5+25.
Q/, = (3600 x 0.008/1.7) X 2 X 0.755 X 1064 X 1,5 X 0.04 = 1633143 /200,
103° 00 B000HISOM jhda &0 9°Hifls 2ddS odLb0Y k0 LO Wistedlzdzts e

Q.. 1633
aid — — 4'8
Quiy 3402



Lz s0d st oMtk G0o0HSON jukY 0 o'His2RdS HE 5O HfEw st
6 jCssezCy” Pavast offsOnsekjghy ksiSshotsedn GEHEE's isCoLotd, P tfieq
Y5t G000 jd LB TPl s Iz 4,8 0L,

CSht  &0o0hs0x Jidy Loz disd  djids‘dddd, JWiSkdod st sydh jdagw
LB'EPE 4w Pdwhsds LOABOEY djghdn OnsdEsS &'Gjeoriadn tjusedt o
to jLz11s0k" Lag jtzh jl BOSHBOE At PadHSshs' HisksCl o 4OS 07 HE o jedydtd

Vure = Qury X 1000 X 1.7/(2 X 0.755 X n X B X 6, X 3600)

Usare =340,31100011,7/(210,7551106411,510,0413600)=1,7 dzas/f.
AfLt0y0“lsiw ydfydts AtelzHO HEw tjts jo teCof fis'2Chis” tetsalsd o' Hifls'26dS0 LO
Witehlzds s
F. = Vi /(g XR) 21072,
HJ R T ¢'His0ad ykd? t6OH Izf), 3.

Bxe,

T 2x(B+s)
R=(1,5T0,04)/(2T(1,5+0,04)=1,95T107
USH
F. =0.00172/(9.81x 1.95% 1072) =1,5X 1075,

sOSds udizsd, 4iss'S BlzHj Lo Ok fis"2Sdds, kst jW.iSlsdod s Syd jhd
L0l B jL LB'& Pl tisyOlsCisotsets G0a0ts0 jid &0 o'Hijls' 26dC.

2.4.3 BLIOREGES SOB it YizOhls oy izisotste jddkW

s tfes“Chlzo0khky  ted2k0skw  oBkHES0G COBjted  HkOns oy jizisotsts jddY,
eeLsOP a0 &0 eyl o'HilsRhkdC'e. dv  Lekzybshs't  Codkythlzo0ddy L
9'Hils* 2dC0gd ed2dz0E=ks+w kdfse® COd ted Ykoms oy lzlsotts jhdw 2 S z1Cahis 8 Pis L
tesLd3 teOgd SHE " COdted: P dted®0 B.=4,5 &, HisoXd®0 L=9,0 .

Aste0s0 osH| HEW SHE' SO jid] YiEORs oy jizlsotsts jddz:



d, =a/N,. (2.66)
g, =2566,8/8 =320,96° / 200=89,11/c =0,0891: / ¢

ZodHS'Mist  tlzalz & BHE'? CORjl' Ykohs oyjzketsts jhdy  odLaOy0sAfw Lo
Wistedzists:
V, =q, /(B xL, x3600), (2.67)
V, =320,9/(45x9x3600) = 0.00221/C = 2,2mml ¢
Adfifsis0 osHd & SO, jts* odLzOY0“ 5w LO Wiststilzitsts:
he=Hg +h, (2.68)
Hy Hep T jts jHdw odfsisO Listd ShOHMJdbY cstedLshisOtGsets o' Hijls 2%dS0, .
o250 54w H, =3.0 [4, 4.6.68];
h Telsts0lsd GOtz & SO jts* YOl oy jzisotsts jhdw, &, ted2d0tsk1iw h=0,4 ¢
[4, 4.6.219]
h, =3,0+0,4=34un (2.69)

utedo0t s+t jte jBzo0bdkW osH 2 SO jte* odLd0y0 2w LO Wistedslzdists::
t=h /V,60 (2.70)
t=3.4/0.0022 - 60 = 25,8xs .
2.4.4 t6L0REGES hodHSdR Widzists' e

IS tebLcORzGCE  ted2k0 4w hodHCd? Wik, WEd2 G0° HetmhOtsej
LO90MsOM jhadav: o jtemt2 MOt odisissts 0,5 & HSEOHO W ‘L Ljtejd isHis Bl jhscts
OdzlsteOydlz Stelztfdz s 0,86 1,8 ds3, 0 &dMk'? M0t adhslksE 0,8 ¢ T 'L Ltid ¢Sk
Ctelztftz Mlse 0,56 1,2 B3. MSHO GOHABHSA HE W'kAlts'e tfis >BEsBO®R, WE* tesLSONsa0d:"
GOH W Istelz s qds LODOGISOM jhdpes.

L0yl telsLe3 160 W izIste0
106020 iztsH0 hodHCdn W'klste'® odLdOy k0 LO Wistedilzdsts [4, 1.6.98]:

F, = Qe 271
b , .
T Vg —Nyg O — Ny T -V, (2.71)




Hd Qoo ¥ SBICMGO tfietsHizClscods s+ MisOdY", B*/HEB, Qy,,=59233,64 d°/HiSB;

T, istecfo0t s tesBisisd fjs0ty”” &0 YL’ KB, ¢H, 1 ¢, =24 GiH;
V,, TLE0REGS 00 NodHS st W i lstezo0ti, B/esH, V, =10 ¢/es [4, 50Bt.21]

N ¥ ydfiyits Yiesidoss SHESES W0 GO HEBL id GSEROEtEGYE X dh'
JStfzosoy”, Ny =2;

0 e 7 flstscz0 acflsts0lsO otsH[ G0 SHEEZ YesBdoSl sHESES W klst0, d3/d?;

T, TWON fleshissts Wakd £ LowSk L feskdeSss, osH, HEY Wiiks's, P
HlesdBo0s ) osHE™, Hed2d0 4w 0.33 ¢&H [4, 4. 6.98].

AdisB0 odlste0ls0 osH %0 BHEEZ tfesdotlz SHEREE W dlst0 odLzoy0 s+ LO
Wistedglzdzts s

q, =W-t,, (2.72)
HJ W T s jdfods st estsdoSd, d/(i*ds?), ted2c50° k4w 16 w/(ijTcs?) [4, s0Btz..23];

t,, ¥ stecfodur s etsicfoSd, f), tlec[250 54w t, = 670 =0,1¢tH = 360 f)

Gy = 16 -360/1000 = 5,761 /112

59233.64
24.10-2-5.76-2-0.33-9

S'HAC s Wiizlsts'e odL0yjits LO Wistesizztsts:
N =0.5/F, (2.73)
N =0.5,/F, =0,5v262.7 ~8um

F, = = 262.7.1°

ZoqHE s W iz Istelzo0ddw HEZW Wisteliso0wsets ts > dilz:

(2.74)

HJ Nl'l' C'EAC s W izste e, Ps to jostsdalsizEslspw, tfied2030 “IsAfw N1 =1 [4, 4.6.95].
v, =10- i =11.4m/ 200
8-1



ZogHCs! Wi lezo0nay e WkiseOhshz jdhz % Ysedo
it jodPize0lsd 12 G/ctsH [4, 0Bz.21], SlstsidB0t LHOYGHY PodHSENs' LOHEaE G Y2

gL’
IazsP0 YOtelzdSd W' t-ste0 odLikOy,ji0 LO WistedslzdtsEs:

F,=F,/N, (2.75)
F,=262.7/8~33x"
Yeq B0 GRSz LB ed YOkkSd NodHSEEs W -tz & Y0t Hisodt0
L=5,8 &, hdedz0 B=5,8¢.

WY o0 Wikt &0 odijssz 0,8 &5 LOSOGSOME W T HistsddBE S
hOtists 600" L Ljist0dsd] Selztflz st 26 40 ik [4 508E.22]. 106000 adfiyskO ofj1sets
LOS0MGSOM jly W' kte HSHOHO* 0,5+0,8+0,8=2,1 . Adfiskd Posk osHd  dOH
tftso jtorndsjts LOa0hSOM Jaatw tftecf2030 “Isw 2,0 &, tjtsjodP jhuts™ BzH 0 jiz s’ odsisd &OH
"ot jd o5HA 0,5 G [4, 4.6.101].

AdfLa0y it olsteOls GOYstelz #°H Of) szl

Y h=h+hy+hg+h, +h,+hy . +h . (276)

nj N Tolste0lsd GOt & tLtfsH ey’ fils ik’ W e stel &;
h,, Telste0lsq] GOtistslz 2 W' stez s sl Dok, d;

., velstsOlsq] GOttt k& c0' 2z MO, d;

hag'l'alstraOlsq’ wotfstez 2 stezBtfiesosH’, WCd?2  HotHdl!  Hesdodz  osHEZ HES
tesLYtsH A ys” fdhisjisd Wk-stslz, d3;

N, velstwalsq Gottet 40 c5'inyjo sYsted & WONSHEAR WiIsqi0R 50 OckOisze, s
h@cde. TolsteOlsd GOtfistolz Iz ofssClszo0d 't 2 &'t tts Hsoddh", &;

N, ... Tolsolsef 0tttz 40 d'ipy o’ tstfisted 2z ofssColzo0t ' ", o,

Aiste0lsq] Otel 2 teisLtfisH ey’ s jds’ Wi stelz:



2 V2

\Y
he .k o Voo
52‘g+2.g’

(2.77)

Hj Vo T PadHS s 5k aHd G0 Yokl Sz jChistd, di/fy; Yled2s0 Ve =1,12 di/iy:
V, o T s jHtY PodHS st GO oREH' & o' HeObZ> jGi, di/fy; HledRkWs0 V,, , =1.76 dy;

&1 G jWHy* s ¢ HtsOt yisels BHfstelz.

S WY “‘Bls ¢ His0ot yhses iz HEZW  CdzjChsted L 9'HEOEEY jhdvad L

Clelzetzdtrd tssoE0030] OGLGOVO S LO Wistedsizdztses:

2,2
Y

n

Hj S, T Sojwy “ds fjswekoy”, 0.159 <K, <2 [4, .6.86].
SBIW Y “ s tjieWiss0y" adLioy s hw LO Wistdizatsts:
K, =F,1/S,,
Hy Fy T fiz0tt0 fizsho skotts's, 1°; F,=0,0841 12
S, T fizsP0 st jts judisets 1 jts jisoflz Sz jSlststs0, x:
So :”VHEOJZ /4,

S, =314- 0,8%/4=0,5x1" - K, =0,0841/05=017; &= 021’; +1=77.1
1122 1,767
h=77.1 + =504nm
2-981 2-981

AlsteOsd 2 W'iabktelzsysiz o' ted20skaiw  ts'oddkd  ssohde
LO90HS0] jdadzv, lstsBlsts h,=1,3 db.
Alsts0lsdf &0t telz 2 cte0o 2zsdsz NOtE" odLz0y0Esks4w LO Wistedzdsts:
h,=002xh  xW,

2D .

1 ) ¥ 0P 0 cte0o™2ses Mok, &; Hi2as0 .. =0,86
h =0022x08x16=028x

(2.78)

(2.79)

(2.80)

POtz

(2.81)



AbeOsq GOt b bebestisesH, P fHoSHGS!  Hlshdol oSHZ HE
ESLYSH'EYS’ s jdsd] W' telz, oqLGOV0* s s Wistedsizd':

Ny =1, . (2.82)
Hj Ly T sty olstoOise] Oistel, &0 SHAl W lsts GOHIEHASH adste0s0 HebBdals’ oHd
528x/c, d =800mm;v=103m/cC;
|, T HEO| 0 st tietatHl, s 0tk Bk ot PodHCdR Wtikt's flad2ts0“5- 68 .
h,, = 0,0154 X 68 = 0.1

AstcOsq GOz G0 dfyje’ sistd k£ WOnsGhdR OnsdEen k0 Ottt
oC[LEOYOEIs v tffs Wistedslzdt':
h =03:h, (2.83)
h =03-01=03x
AisteOise] tOtstelz bz odssClsza0t it ¢'t” ocLtOy@skaiw s Wisterslzr':

S ) (2.84)
Hj Ly T tclisds’ olste0lsel b ofdssChzo0 2 ', ds;

Iaﬁ] THEOX 0 ondsChizo0kds” &'k, d3; |9m =100 d.

Yo  Ow=528 @) GedRk0'sMy  HOGjse  ofdsChzodiigs  ¢'E”

IF=9000303; 2000i = 0.826;v = 0.88.m/c.

hgcag_ — 0,000826 -100 = 0,1 .

Absts0lsq] GOYstelz G0 65y jo’ SYisted & ofdssSlszo0dd'? &'d

V2
he =26, 2 (2.85)

HJ ‘f u T SBJWY “dils ds'fiyjodn stfiste'e: Sisd'tis 90%: & =05 T 1his; LOfizoCO: £ =015 T 1
Ps; on'H Iz BtelzBlz: ¢ =05 T 1 Dis; HfjtejntHd: &,,=02 T 2 hiks.



Y&, = L E, L+ E L E, 2=054015+05+0,2-2=155

0,882
_ 0061
81 &

hea,w. = 155 )

3 h=509+13+0,28+0,1+0,3+01+0,061=7,2x.
OGN HE HlesddoSd PadHETR Wi ists's
WISBE HEAR GOt GORSHE HEY YesddaCd PodHSes W stl:
H, =h;+> hthy, (2.86)

HJ N -cjsijsteoun0 odsisO tH26EZ osHd 9°H HEO Y- HE o jtend s’ CeishCd MistisB e
E hodHSB®BE W'kkts",d;
N1, -0t50d GOtk &z GOMshe 2 fisdtky”, ds; i’ Nyy =15 G [51.
i Jlstedyd0 adhsisd §HRBM0EZ odLe0y0 “sHhw tis Wistdlzd:

h =H,,+H,+H (2.87)
HJ H pys - GzdBA®O osH] o tejL jteolz0t" ydhsts osHd, d3; ted2k0 4w H .z =5d;
H , -odhsls0 W'tz = ysets Mok, &; ted2030 4w H, =1,3 d;
H . -o'Hijs0i* o'H tfisojtend’ W'tz ysets LOa0hSOM jihw HE CtotsRsS  >iisisB's,
H_ =0,95 .

h, =5+13+095=7,25u. H, =7,25+7,4+15=162x.

WJBBAHEO tfisHOYO GOz fisOdsadst U g =528/M=1900,8 A2 /z00 . MijlsOtsotzEs Esls 4w
tsscifods” GOMBhHd r2000-21 (LissBisyd? 50 1 t L jeond?).
2.4.5 1BLEeOREEES L italz0ts e ydhists” osH

0 MOdy"” osHH HerksaCd o jLjteolzOted ydhiss” otH] odStbiztslst WidCy s
tejozE=BYys’ SO LOYOnGS “dsdtshls”.

Isodzd2 5B0“d3 te L jteolz0t "o ydhsts™ osHd adLiz0y0 “Is+fw LO Wistedslzdztsts:



WP’JB :Wpez +Wmcj) +Wn y (288)

Hy W

pee

T tojekz@=syd? sB d3 ryd, »°;
W, T B “d3 o5Hd, G jsBR "HE(? HEY Hesidesd PadHSdR Wit-ists's, »°;

W, 7 t580* d§ (e jHISSSeCOBISES s> j>|tses LOYORE, .

LdczgsByd? B ‘d tejLjiolzOts's ydhlss’ osHd teLicOntokz “s4iW  0dk0dise ydbis
5B “d3lz osHEEOY tetzs” BONIS.

sOBEAYW 2.7 T AdLdkoyjddv t jclzktssyses 5B “diz to jLjteolz0t e ydhiss’ osHd

ST coimon | [ LA | B
tfstelzH, %
1 2 3 4 5 6
0-1 2,93 4,17 1,24 -1,24
1-2 2,93 4,17 1,24 -2,48
2-3 2,93 4,17 1,24 -3,72
1 2 3 4 5 6
3-4 2,93 4,17 1,24 -4,96
4-5 2,93 4,17 1,24 -6,2
5-6 4,68 4,17 0,51 -5,69
6-7 4,68 4,17 0,51 -5,18
7-8 4,68 4,17 0,51 -4,67
8-9 4,68 4,17 0,51 -4,16
9-10 4,68 4,17 0,51 -3,65
10-11 4,68 4,16 0,52 -3,13
11-12 4,68 4,16 0,52 -2,61
12-13 4,67 4,16 0,51 2,1
13-14 4,67 4,16 0,51 -1,59
14-15 4,67 4,16 0,51 -1,08
15-16 4,67 4,16 0,51 -0,57




16-17 4,67 4,16 0,51 -0,06
17-18 4,67 4,16 0,51 0,45
18-19 4,67 417 05 0,95
19-20 4,68 417 0,51 1,46
20-21 4,68 417 0,51 1,97
21-22 4,68 417 0,51 2,48
22-23 2,93 417 1,24 1,24
23-24 2,93 417 1,24 0

B [EE 100 100 8,68 8,68

W .= /-6,2/+2,48=8,68%, lstsBlsts 5141,5 °
Qy =2(35+5)+*0,5*(20+15)=97,5 /M.
JB0*t G jHBISBECOnEES s j>EEes LOYONkE:

Wn =t Qno;uc + ZQ.MQKC - Ql ’ (289)
Hj Q.. T o0 45> j>|t0 adsi0k0, x°:
~3600xmxq,,,
Q nooic 1000 ) (290)

HJ MT-ydhis sHEsYONEd= gy, M=2; Q, . =35&/M T &bLi0RzESEo0 odists0k0 &0
Lok PG s >Joon‘ddy; tT ktedeOdist  tfisyjdjeohddy, 3 6BH,
Qnm:%:%bws/eod; > Qoo T TzcB0EHO o0ste0k0 otsHA LO steq] iz >dlR
GsHAtd BOSHIR0Z dBisets osHEshYs> do0ddY, »*; QT odktolkd osH, s LEORBHS W LO
Wetdlists:

Q, =4.17xQ xt (2.91
Q, =4.17x59233.64 x3/100 = 7410.10°
JB0* 5 oBHY, GiBR HEAR HEY 2 lesddorss PodHSEEs Wi stsk:
W =2y, x tx 60 (2.92)

W,.,, =2x0,528x6x60 = 380,203
utsH* W, =31252+2991,32+3105,08+2912,00-7410,1=2354,3
W,.,, = 5141.5+380,2 + 2354.3 = 7876.1°



o0l 3 t L jieokz0ted yaijss’ osH “ BB st 4050 x° L LB 0GB 27127 &
50 adfysksst 3,9 d3(adfslsd POtk atsH 3,6 ).

2.4.6 tLEEBSO s jrbtite” sydh jhkw tesddotdn otH
2.4.6.1 AdLkOyjkdw 5B “dGlz fesgdoddn ofsH

Adlsis30 odiste0ls0 osH 10 SHEEZ iesdol SHESES W lk-Isted odLiz0y0 “Is2iw LO
Wizt (2.74): q,,, = 16 -360/1000 = 5,7 63 /3
Afiste0s0 osHd, P & jsBR HEO HEW Hesddold SHE " YOzeSd W' klst0 odLi0vik0
tfs Wisteeglzdz® (2.78):
Oy = 33.64-16 =528/ c = 0,538x° /¢
AteOntolzEyd, s Istedfo0kz s+ SHEG “ HiestdoSd W dz+lsts0 0,1 6sH=360f), 0 LO HBBEZ

CEYdd? WiizAlste ftetsddzdfo0 s+ w 2 te0Ld, Ists &0 tesdotlz SHESES MadHSBES W iz4Ist0 LO
HESBlz odlste0y0 IsAfjw:

2-0,538-360 = 387.41°

2.4.6.2 16LEe0REZEES ted2d0d+ddn SOk jte
ey eskdeSd PodHSdR  W'kikt's  tiesgdod0 eotHO k2 C'iCsihst
o = 5387/ CiOHRBHA @O flsOGYs  ydP jat™ s Hoth  biszBistEsotHOR
H O3 Jlstescg 400 gd3 S dd2. AfsOdsadts “lsafw lsdtfsa0 tied2d0z1%0 CORjted Is-2-60 L
L5 ts0Bd: HEoXt0 p= 1600 dic; Ndedtd A= 200060s; czdBdH01=1600 B
2.4.6.3 1BL0REzEES §hSadisodk=o0y o
1 fedRB0E s’ COdted otHO GOHRGHAS! &0 fhSsodsotz=e0y, o200 “ls2iw
CitedLsROEGd? ' Stodtorse0y L tewdsk ' 2Gdl tzatsd osHd %0 Ho0 tetBBYdR
O'HH'ZjkdW (SHEJ o'HH'&jdkw tejLiteokzj)[9]. BP0 Mdotets tfjtjlsdhlz Coybses
9"HH ' jddzw MisOdsadls:

g
W=——
s (2.93)



HJ qT odlstsOls atsHd, Ps GOHRBHAS! 2 ' hSadsoz=o0y, di/;
v T hadHSC'fs+ telzalz osHd|, d3/fy [9];
nT ydts o'HH i & ' hStodsaz=o0y’ [8].

0,538
W=——=
0,3-2

AkdBd©0 fiesksyds’ yonsdhkd ted2d0 4w h=0.71[9]. Zdted®0 o HH & jdd":
B=w/h=0.9/0.7=1.3m

0,91°

rsoxdt0 f'iSodsotzE=o0y0 sBYdhEEs “IsHiw LO Wistedslzdztsts:

_ k-h-V-1000
U ]

(0]

L

(2.94)

Hj KT S Wy “dis, s s [9], k =1,3;
U, T 6"HisOatz 0 Stetztflz s §hSk, dids/h) s [9] U, =22,4 dc/y.

~1,3-0,7-0,3-1000
22.4

UBsH® Istefa0z s+ Hiesls COGGw tesddods’ osH o MStatsak=00y :
T =L/V =12.2/0.3=40.7¢,uy0 > 30c .
utedo0E flis+ tfeisls'COGHY feskdotts” osHd o HYfso'HO* addiscOd: [9].
A BB stedydz0 cdedh0 4 hSaisotd Yed2d30“IsHw:
H,=h+h +07=07+0,2+07=16Mm.
2.4.6.4 1LE0REGES LezhEzo0y'e

L =12.2m.

JB ‘& Loz zo0y0 adLdz0y0“sAiw LO Wistedlzdztsts:
W, =13-K,,-W,., (2.95)
g K, T Syt tetsLBOD jr siomz, K, =1,5 [1, 1.6.74].
W, .., T 5B shOHLz, 6.
0y = 16 -360/1000 = 5,761 /312

JeRBOsHw, P ‘L L0OEMGS  C'RICERls  tlsddeds  osHd  80%
odSisdfistok 54w Yisolssiels, 0 20% HSHO BN L SHOHES. ¢ His [1, HH.9] ydhis



LezPizoOy'e thed2d0 AW L [zteORzo0hkivd s SHOUGSES GOHRSHY JadY ShOHE SO
stecfo0dzshls” ydSek Lezh jhdw. ustH' C'EAC s o Hijsswls' osH, s it iSOy IS4 &0
foolsteilz sydhisSlz  fsOisodlst:  Q,=q-0.8=387.4-08~3104°.  Utedo0d s~
tfjte jSOYZzo0kdY t, =15x6 = 0,25200 . MeBSHSZISdod Nis+ GO o:
0, =Q, /t, =310/0.25=1240 / 200. Ied2BO=I+W 2 GOMEhd (1 tesByd2 150 1 tojLjtadd2)
®0teCd 1250-14 [4,5]. JMOH o BB ‘03’ Q, =387.4-0.2=77.5 »* YBHO W Iz LekzFrizo0v,
utedo0tz st Yt JCOYzoOkdY t, = 20x6 =0,33200, bBH'  YlesHESod Mist  &OMShz:
q, =Q,/t, =77.5/0.33=234.81°/ 200.

v 4t jSoyzo0hdw shoHE tied200 54w HeO &onshd GoSd & 250/14 (1
tesBisYd2 50 1 tojLjteadkd2).

W_ =1.3-2,5-77.5=251.9»°

Med2dz0Eslsaw 2 LekzPizo0y0 ROk jlstesdy 6,003; ckzdBddzst 4,5 d3. LAdE HEO HEB
Y JdasteOd daisets tfiedwasCO MisOdzsadist 8°.utedfo0d s+ ydSikz Loz jhdkW HEW ofsH i) jis jHEAtS’
Mlzlsdztsiis* MisOdzsadis+ 8 GtsH, fjie JHdW otsdzse s+ Lekzh jhses shOHE T 96,8-97,3 % [4, HESH.
9].

2.4.6.5 TiLE0REEES oS dylze0y ‘e

162 jid? shon odesLdisiiw HE GOSsHIUEzeOY's T MYtodkse0kdn kO2HOGYJS @
czgBdlss 2 d3, SBOOESO0RdR Gllzdistds, %0 iedietHi 2 shise'. toLiE0RzESEod? k' tH
fsHOY" SMOHEZ o GOSsYdyzedy" tied2d0 54w 5 s e [1, HEsH. 9]. JB & &0Ssdylze0y0
odLbOy jds LO Wistedslzdztsts:

W, =0876-q-C, -[L/(100-P_)p +1/(100—P,,)p +..+1/(100-P_)p.]
HJ qT tesL0RzESEe0 odistsOlsO fisOky™ osHEY HeBssoCd, B3/ctH;
PP ,.P T oHfso'Hls MjejHd LGOYjlGy osusesis' b oHissCon fjthises,
HislzGtsE, N-6 tisClz ZF 'z jdudaw sShOHE [4, HEH. 9, tedff. 1];

PriPoPy T CzNisdz0 BMOHE {f jehBets; Hiskzesets, N-6ts tesClz 2H w1 jddw, ted2d30 4w Lo
[4, HESH. 9, tedfh). 1];

N T {6 5H YsHOY BHOHE 9 GOSEYdylzo0y, Hists ot 5 teisC'o;



C., 7 ) jie 5yt Ststzy jte0y™ LOaCialR t jusodiz & HisuokCre'2 aH', o/
oqLEAO S s Wstedhizir (2.52):
C —=150+0,5-35+0,25-75+3=189 32/ 1

Wo- 0,876 x 2468.1x189.3x 10
" 1/(100 - 83)-11+1/(100 - 78)-114 +1/(100 — 76)- 115 +1/(100 — 74)- 116 +1/(100 - 73)- 1,17

W, =2110x°

o0 v ysisdesan Sy 2hkd? GoSstdyze0y (5B d MjSy" 529,208, tosLdsts
BHEG' S NSy Iz 0k 211211124,

2.4.7 AdLdi0 it H'Od jists*o kstelzBistitetsolsH'o fis0dry"” osHSY HesksaCd

LiLkas0sq & His0at ylises EELEOREESY sekastistatH e i jHijsootjd & sOBEdy'
2.8.

u0BEAYW 2.8 T AdLdz0yidde™ H O bt "o IstelzBBtftesotH e

W02 jklzo0dkhw hjtejusedM0e | I, kB | tJSBBjEHEo0H0 NOCIsqydzd

StzBEHEEatH' hadHC s, ds/f) L0V jdac
hodHSEhs', B/

1.utelzBBYEse'H YsHOY osH] GO | gqg 126 15 141

L PizoOy' ’ ’ ’

0 SHAt L P izedy 450 1,39

o'H I’ L' Pza0'e e /

9'H SHESEE Ld3 Mize0y0 600 0,6

3.35HOYO ofsH &0 o°Hils G Cd: 1200 056 06 0629

LOGOE &2 lstelzBtstftotso H S ’

%0 SHOW o' Hills 24dC 430 0,52

4. 35HOYO 9°HiNsBYEGS ™ osH: 1000 066 09 09

0 W't bted] (LOCOEEd[2) e /

9'H SHEEES 9°Hils 24dCO 400 0,67

5ﬁ]UtG|;BBmGBS‘H 9'HO JH JdadaW 200 W B 1 1,14

SMOHE:

9'H SHEEES 9°Hils 24dCo 1400

LOGOEA g2 1,46




6.utelzBisteso'H Y HOjH jdxtw 16 1.5
otsHJ 10 tho IStz jdadzw: |
0 off* W t1bted| 800 141
%0 SHAG W i Iste 300 1,17
7.utlBSYeso’H  9'HOJHIBE" | 39 16 15 1,17
f'lstzjts” H: = |
9'H BHEBCS W b0 800 141
LOGOEA dd2
8.utezBiHeso'H  GOHABHY] j&dkW 086 1.2

shdots’ o (528 &/ A
titetscdf d ( ) 800 1,03
gt.SHdJ‘HSJHJdZdZW esddeds’ | g 0,86 1,2 1,03

2.4.8 1isLetsBSO b jrtsitse”” LijLOLO> jid ofsH]
& jLOEO jhid osHG odSilz “sAfW Ritstedsts oHEE Hf jte jH LA Mize0y0dkd 5O
tfjtejr tyd.
BLEe0RzGZS 0 csH®RO odists0lsO Rizstelz HEW Hist jte jHEA ST Aizstelzo 0t
QHBB ) r/:dz
1000-24 "’
Hj . T HELO Rt HEY Yistjts jHEABEE Adstze0hdw, de/e, 4. =3 Be/t [4].

Q/:dz = 61603 -3 =7.7xz/l 200

1000 - 24
15LE0REZESE00 CHAHO odists0lsO HEZW olststedfitisets ndteitezoOdkdmw:
Ques "Iz
/i — HiSB iz
Qe 1000 - 24
Hj . T HELO AEBtl HEY olsttdihses REsbze0GEY, Be/t, 4., =1 ke [4].

Qr, = 61603-1 _ 2,6x2/ 200
™ 1000-24

1 SOt ofjsOtsottstsisafiv  o0CkEzdh  RdstOlssted Ty RR-100
tlesHizCsdol st 4,5 Ce/esH k2 S'ESslst 3 s (2 tsBsydR k0 1 tjLjeotd?) HEv
fitodiyscs Distzodhiy KO td RistOsstd (2 tsBSydE kO 1t jLjtend?)
tftosHizClsdodz st 1,5 C6/6tsH HEW olststedlbisets ndstolzoOdd.

Q= (2.96)

106060 adste0ls0 RSkl fisOtsadk:



Q.=Q,+Ql (2.97)
Q,, =7.7+2.6=10.3xe/ 200
S'HAC s+ odisteOlstn AEsEidR BO¢SE :
Ny =Q. /S, (2.98)
i S, T CHCHs Ristel, WCdR dsHE0 aLvisd L SHESCS BOMSEGE “d s 40 ¢ BjL
hlsbydtses 7 H'¢t'ol ttedf s jost je0blzts” 16°C ; Hleq200° s S, =0,7 Se/etsh.

n,,,=10.3/0,7 =14.7 = 15wum
WJBBA HEO CZAC s HYEE - adif0isEo0y e HEW REtStslz:
Nye =Qu /Soine” Foine) s (2.99)
Hd S, T §EAC s Adstelz, WEd2 BEXYE0 owlsd L 1 »°BEBSEOE™ Hiso jtent’ SHE " H™>S]
tflod2dz0Isw S, . =3,0 Ce/esH [ 6 ];
Fye T 50 Lsak N’ fojtent H S -odtfOesa0y0, »?; ted2k0 4w F,,.,.=4,7

2
M.

n,..=10.3/(3-4,7) = Luum
10604 &0 & jsBn HEZO €'+ C st BOEREG 0 LO HESBLZ:

N, =n,, -24

6an J
N,,., =15-24 = 360wm.
st L RistEOlEERs 4 ji HBOVO S iedd P ik, o WCEHE LB ji'@0 kAW 3-

HESBBO(2 LOYON BOESE: 0.
2.4.9 1BL0RkzGES odijsktts’ fimdEd tisLsONEzo0hGgw sydidd- fitfistizH

A b jtedlsste"” fisOiy* otHEY HeBsSaC otHO toizn0 “IsAfw hodsstzdesd. IsLEOySd
tc'ol'0 osHd o sydihkdn htfistelzHOR tesLE0RtoZE MW o HEShGE YLEOYSS t ol Lk .
ALEOYSO osHd o t L jteolz0t0n ydhists’ osH tfied2d0“ls2iw &0 0,5 & jisted odh j fisLioySd
LB, lssBIsts:

Z vy =53,0+0.5=535

djedudid obt0ls wotstlz o sydhdidn NYstizHon © Sl COy™Wa tfied2d30sls+w
LG HES ‘L [4, 1.6.219].



IELEOYS0 osHd 8 PadHEdR W' iz-Iste0m:

Zm.qb. =Zpyz+hy, (2.100)

HJ hyv obtsOlsd z0Ystelz © Cslzd'COy'™Wwa &0 Pdwakz o'H hodHGdm W'kbkts'e HES
tejLjteolz0t'o ydhiss™ osHd, o3; hl =0,5 &3 [4, 1.6.219].
Z,., =535+05=54u

Ae0rtokzE=yd tojd “W &3y joshs’, thed2d30 2w Zm_qb. =54,0 &.
ABLEOYSO osHd 9 eitedLstsOt+ddm 9 Hils 20 C0R:
Z,, = Zm.qb. +h, +h, (2.101)
Hg N, T elsteOlsq] wOtfstelz 2 MadHSAR Wit lst0r, &5; N,=3,0 & [1, 1.6.219];
hov ol Gofstz o SshzE'SOY™WS 40 hiviz o'n hadHCdR WAlt's His
CBqLshSOtddr o'Hijs 24dS e, &5; N1=0,5 & [4, 4.6.219].
Z,  =54+30+05=575m
IELGEOYSO osH] 2 SO its0n ko oy jizisotsts jdadw:
Zen =2, thy, (2.102)
Hg N4 ¥ elsteOlsd] GOYstalz b2 etsteqfListisOt R o°Hifls 2SO, &; N4 =0,768
[4, 1.6.219].
Z =515+0,7=582m
ALEOYSO osH] 2 L3 hizeOy0r:
Z,, =L, The+hg, (2.103)
Hj Ns T olste0ls OtBtslz k2 SOtk jis0R onls' oy jizsessts jidv, &5; N5 =0,5¢3
[4, §.6.219];
N3 elsteOlsq wOistelz © Sdilzes'COY™E GO vl o°H SOGE HiLOfs oy jizisetsts jid

HE L PRe0Y's, &s; N1 =0,4 & [4, 1.6.219].
Z. =582+05+0,4=591u



Ate0nsokzsyd tojit ‘W d3'fyjosstys’, tfed2k0 4w Z,, =62.0a. AdfiyslsizO finjc0
%09 jH &0 o GteOW 2 YOohisdt" tetseisisd (dzdfyls — 4).
2.5 BLESBSO oBHELOB telts fBelzH
2.5.1 tiLs0RzGES jiid idls e osHELOB el ftfistizH
TBLEORZEGES BesisaCl
ed20B0 4w BibshBIR? tosisest 2 gik0kjosdlz  Styzh’.  Jebdsess
SBEZOHZORJ? 6te0ls0id), fizdOkdk0 fizsMo wCdn odLd0y0 ‘s tfis Wistedlzd
Q_, =125xq, xK [V, (2.104)

HJ 0, T eBLIe0RZGCE00 odlksts0ls0 SesEsasl, d,=0,69 d5*/h;
V. T hadHS s+ ols'COtt osH Iz osHstied 2050846 slsotstsd [1,4.5.95], dy/f;
K, T SsjWy “dls, Pts oteOnselz” fisdhdjddw slsotsts s flls jtexjdvdsd teols:

K, =(a,, +c.,)!a,, (2.105)

Hd A, T OHMSOG! 65" Misdtex @ d3d o Yistshe’ls’, des;
C.,, T ssoPdiz0 s jtexd'e, d3ds.
K., =(100+12)/100 =112,
Q. =125x0,69x112/0,2=4,83n".

IooReg0Esls 4w 2 fisOdHOBISE" cte0lsd teisLe tesds 125012000, IdsH0O 9°Chk0 sHEG
cteOlsd 2,503 .
JeBisoss onsOtisadts “Is4W G0 d3'd% GOz e 2 9 HINlSOR" o'H Izts'Lz osH tted te'ot” &dL+Cdn
OSH, HJ GzdBJ%0 HEshiSOGW HEZW HEsIstefog0kGY dsad:
H,  =20+0,5h+0,5h +0,8, (2.106)

HJ he v adsisO ted2dwisdn cte0ls, d;
N, 7 odfsso Redd, .
H, =20+05%x20+05%x05+08=4.1u



BLE0REESS hodsykdodkdn &'dk 2
r5oxdiz0 hogstdoddn 'tk 2 Hist ot o HilsOd" B3™ BeBEsaSER 150 B jtsjesodd:
CsizsHWLjs. Iy telsLsONzo0dkdkY Bjtsjetotet SoisHYLY odBteOhs &0 tisLkoyy’, Pt
fiteJodP iz YLiOuSE o' adw o jient'~ ofsH &0 o jzdudilz, & dddhd, &:
H_=05xh_+05 (2.107)

H_=0,5%x0,5+0,5=0,75m
1t josod? CisisHwLA ofjsOdsatzes “sAfw G0 Loy’ 50,0 &, Ps 40 1 & odfj
6ol 9jnlk'm OfH, kSSH® HEeXdBO hodsudetdn ¢ fsoksedss | =100 . 6
tesLic0RzESE led200sls4w  He' MOt kdod' &'k (SBdHO' tetBiSY'), oditeOls0 BHE
Hists'olEs“: g = 0.69/2 = 0.351% fe. 7 tedWHEZ ©0 hodHSshls’, P to Sk jkHE000k"
[4,508.14], edRB0Esls1iw MOBsYRdot” ¢'%” =600 Gk, v=1,175 d/c, 1000'= 2,78.
WJLOBEE =006 s HOdsYEdotdn €'k it jo e s4iw LO Wsthkzasss:

JCEP 43y/73
p<011(1-—")*V_ (gx0o,;,D) (2.108)

1
Hy o T Mzt s+ osH osHE2id, Ca/ds®;
Oy 1 NJtJHGZASLO0M JH#O 6 His0ak kO Stelztftz is+ yOmissS, ds/;
V., T htejHw hodHS s+ telzrlz asH @ stelzBtstitesetsH'. g3/f);

DT 10 jists ROBsYEdots’ &'d, dd;
u, T PagHCTs*, WCO adLBOO s LO Wistshlzdtses:

U = Jg xV,,/C, (2.109)
HJ CT SBJW Y “dals = jL":
C=(a/8H*In, (2.110)

HJ NT S Wy “dals PisteyisCisils’, M LOBlzHG jBoRe osHEStisse HEdm ez fisd2d50 “Is4w-
0,014,
C =(600/4)**/0.014 =0.02,

u, =,/9.81 x1.01/0.02 =158.2.

UBH'
0.1 4.3 3
<011 -(1- ——)**.1.175%/(9.81x 0.1x 0.6) = 0.29.
P ( 158.2) ( )

0,14<0,29, kBt &z MogsYkdokdn ¢'¢Wn tesLic0nkzE o0 NodHE s tfied distedz0dz1d 2
tesBisls” LOB LY jyz® "~ Gz jLOdzd =000 fis-.



It alste0lsd GOtfistelz 2 HOdsYzdodkdn &'k Wn adLiOy0Ess1wv LO Wistedlzitst:
h=ixL+(D ExVE/29), (2.111)

Hi & T S Wy “dils o'y jotsets tstfistslz;
LT HisoX|q0 hodsttdeds’ 'k, d;
V T hadHS'is! 5 aBHd o fOdstkdot'2 ¢'d, d/f)
h =0.00278 x100 + (1.1x1.175? / 2x9.81) = 0.36.1.
T5LE0REZESS f'sS
S Wy “dals Misofyds jda oo 4w LO Wistsilzartses:

KCWZ = [(acm + CCWZ)/CCWZ ]2 ] (2'112)

K, =|@2+2)/2] =256,
10604 &0 izshO f'lssS odLbOy0 “IsHiw LO Wistedslzdztsts:

Q. =125%0,69%256/0,25=28.831°.

CCCCC

I's 2hisodsold fed2dz0 4w 4 fizshS” f'lsCd Y j& 2,25 62 SMd0 L teisLds te0dd
o §z0G" 125012000 &g [10].
2.5.2 1isLi0nzgsS shhsadkises 5O Hstisd M dkisets tBEOHGEOGEY ¢GOS’ fisOdy"
15Lc0REzECE00 adlkste0lsO GOt tisets osHiSoBHE MisOdsadls-:
Q.s. = Quuccsvem I M. (2.113)

HJ N, T S'EC s &0t tetzdm oHBoRH 9, his.
Q,, =069/2= 0,3451° /¢ |
G HES ‘L sOBZYWdsd HEZW 6'His0ot bt teBLs0nzaSE ted2d0 4w GOt tedd?
otHBO'H L &Omszedid RO0w0Sk jedhsdSOkd: =500 &dk; V=1.65 d/fy; 1000'=6,9.
AistsOlsd w0tfstelz o GO SRz oSHEoBH
h,, =11xixL=1.1x0.0069 x 600 = 4.551 .
15LEe0REzEC00 adlste0lsO ofdsClszo0k-disets osHEBHIZ:

Q,, =069/2=0,345x"/c.



WCHES L SOBEQUWd]  HEY ¢ HEOVBSES  GSLEORZGSE  fldRc0 s
o sClsza0t 't osHEe'H L GOfstlkddd ROLOCk jedisdSond: =600 ddk; V=1.175
(3/f; 1000'=2,78. 3 JSBA"HER GO te GOMSH'e NSHOH :

H = Hcm. + hs.s. + th + hedM + hH.S. + h (2114)

8 uJj

Hd H T MisOdykd? &Otf'ts, lstBlSt te'Lddy™ tsLzoyss t'od's otsHd 2 L3 Pizedy'd 150
B'v ondssClizo0tddr osHESoBH ' 2 tfled2d0d Gsdilz o' HH' L jdd" B jts joBotses CdzsHWLY,
H_ =169 d;
h,.T olstOlsd &0tz & ofdcChize0kddn KO GOt tekdn bekzBsYttosHOR GOMSHES
fis0dzy™, h, . =2,0 &;
h,,, T olste0lsd Gotfistelz z osHist'ts”, h,,,=1,50;
h,, T ¢His0atz Y& olsteOlsd & GOt tetitscilz osHisotsH', h,, =4,55¢;
h, .7 LOOh &Otfstelz &0 edide, h,,,=0,5 &.
H=169+2+15+455+0,5=25.5Mu
s ZhsohsoCd ted2k0E=k4nw Gohshd &0eSd 1000-40 (2 tesBtydn KO 2

oL jeotidR) [5]: odists0ls0 375 @iy GOWE 34,0 d5; Yzl s GONEhk 150 §ls:yOfstslso
B0k  tesByses  Csizjf0-960 nRel.  pdw  odHOGjBdW  HEjGOMES  otH
omsOdsakts “ls4w Gonsh Ash 4/24, HiW odHOE jdbkw SHOHEZ ‘L ed2d30k+ddn SO jto-dG0msh
ur-16/25, HEY ik jlgy  o0mk0M's T COG-BOWSO L jbjSktstedosHsd
OISO H RO ls™ 3,2 |5 * CteOts dishlssad? 6OH OEAdd? 90O H' 2B0L-ds s
5,0 s [4].
2.5.3 AdLdz0y jdedz™ tetsLd3'te" o oSHBLOBMIGE
ILGOYSO o ol osH o tied2B0d distlz o HH & jdd" odLdOvji0 tfis Wistedslzd::

Ze.np. = ZPHB _Zh ' (2115)
Hd Z pys T YBLEOYSO GoLACREE 6 ol osH] © HYJtejd’, &;

D h flzd0teh' olste0bd & MOdSYEdokdR &% iod o HSEE Y, jht' Hislzes ¢'d":
> h=1.1x0.0108x100 =1.2 ..
Z,, =455-12=443u.
IBLEOYSO 6 ol osH Iz 9 'HH &z jditz" ofd3sClsizo0dk1ddn IstelzB:



Za.afr]. = Za_uﬁa_ - hfq 1 (2116)

H h, T alstslsq Gz0tftelz o 7605, h, =0,1 3
Z, o =44.3-01=44.2x

s0C WC C'dy' MOksHLdotdn &G’ SBEOHEOG LOMLeSOkd, k& HELEOYSO HEO
e 2050 dat5Cs ©'HH' i isOtsadls:

Z().np.@i@. = Ze.np. - Zc - ﬂc - hll (2117)
HJ Z.T cdBdt0 L0kt jhkw hodsszdoddn ¢'d'2 §°H o' jd+ ofsH, 0,5 d3;
.7 W0 jlsts hodsstdotdn ¢'G'2, &;

h, T LOYON 0 ¢OSsYdujbiw shonk, h,=0,8 d&

Z =44.3-0,5-0,6-0,8=42,7.m

0.np.6i0 .

riv LOBjL ity festiziSt osHd yjbjL f'sSd HELBOVSO HEO Hedd0E dses
&"HH' jdste tftsc] oqSHstedfisOtt” YshSAR iylssS Ysodiso Bisd:

Zy o, =Zow —H, =05, (2.118)

0.1p.6i0 .

H§ H T adslso f'ksCd], ds;
Zy s, =44.3-15-05=42.3u

0.1p .60 .

ISLBEOWSO HEO o'HH'LjtkY ofjdsCko0t Gdn ke fid CutdLswsO Gk T
toisLIsON zo0dd

YA = Za.sfr]. - 3'8r9:: Za.sfr]. _5’7ﬂgc1 (2.119)

H..9'H.of.

HJ Z,. 7 HOd jlste onBsSkzo0t et bzt tfitotHE,d

V4 =442 -57x0,6 =40.78m.

H..9"H.of).

10 EELE0RZECEok LGOS HEO Bt jcsoses SiisHLY g0 5w 40,78 G,
sdBAEG0 SisHYLY 50,0-40,78=9,22 .

2.5.4 1LiesBSO Lisd 106G s0edts’ Snistesdd osHELOB Eedts’ fitfistelzHd

I gjshes g0 Lshkd HoG s06hks SRsteshd Gonszgh: 2o jin L0 by - &
Bjkhj 200 03 9'H otHELOBEEEZ; odGdL LO s jy “Es- & t3jhhj 100 & 9'H osHELOBSGEE; s
BtedL’, P tfledwed* His oBHBSLOBSEEZ- ) Bjehj 100 d3 o'H d'd"” ke'Lk osH] tted



G02edPslz ' ol o GOYWESE o'H Bk jc0, P tediwe0® HiS otHESLOBSGHEEZ o B'C
oHE2BJMO- & BJshj 100 .
I M0 Hislzetsets isvinlz 0 ey zojter LO Isjy ‘& odLd0y0 “IsAiw LO Wistedslzdztsts:
L, =vxt, (2.120)
HJ v T PadHC s telzalz osHd © te™yy', d3/;

t T YOh HEB'¢0hGEY osH 9'H B X" Wiz HES osHELOBSEE ted M jte jHEA 05 MWk 2 odikt0ls’
osH] Iz @z'lstts-tsf ‘dads = 3 g>dds ftecf 95% LOBJLYJyjdatshls”.
L, = 0,4x3x 24 x 3600 =103680.1 ~103,7xm
V&AL L0 kjy' “E - &j Bjkhj 250 Cd3, BECSO" B> T Yt oHBLELH ¢z, JiX'

Ste e Vi HYjtejt0 Hled2ds0rsts i ko jen 50 kddL L0 by =,085 b off' flsstetsdd
0Co0kists"” oBHE2M KOSHBY ), WS * HEW Hiskzeses YEML.

2.6 TELEORLEES GONShES fs0kY' Hiszdses §THAERE
2.6.1 ALV jdtw tELE0RLESEet’ isHOY' GORshdks’ fisody”

WOMishd0 fisOdy W 0y s=* kz HoshkizY ji josdz e j>das’. 4BSHJ®0 YsHOYO wonBhiks’
MisOdzy"" HEZW SEHwGEEts Mislzy jiW odLd0y0“s+w LO Wistedzdtsts:

QiH.cm:Q006 XPi/]-OO, (2121)
HJ Q Pi T tisHOYQ i-6B fislztf jizv &2 9 HiyssCOR o'H HisBRots” odistsOlsd * »° o Hiftso HAS.

i jshscts fszifig: Q:=59233,6412,93/100=1735,5d%/¢sH=482, 1 w/;

Hiv Hisatsets szt je: Qo =59233,64T4,68/100=2772,166%/66H=770 /.

ViesHESod st tjsNises fsztjit LOB Lyl 5T HoskO GORSHOB, GO
Hiszeal sk jdss ieoystsls ysisdied YO0t jtds THSE =y jd GOREh. rdv Y ses
ofOHCE HiSHOUO SHESES GORShE Y20 s4fw:

Q.=(0,55-0,6) xQq, (2.122)

Qu=0,55x1735.5=954.5 > | 200 .



2.6.2 AdLd0y jddkw H O jlste"e ofdstsSiszo0k1tdm * &OYf tetidm osHISOBH D

1G'HGS [4] SaACTs ofdssClizo0z dm ‘%2 &0 oSHSHkse HEdR GONShEd-
MsOBy™Wa w ° w SOjest’ GOH s BJLOZjGES o' H C'@+Cshis’ celztf wOnsh's,
o= yOsyd gy, Yeodhk0 Blzsd & djehd Hetn, tied odddSodd’ sHG ' d'dG”
LOZAM &S tesLis0RBok ‘IS4 G0 fesizh$ tesLic0nrkzECEot odistsOlsd HEW &OmshEdR fisOdky"
" SOl jasts” &OH 2eshis”. AfdssSlsize0z e’ ¢'%" odSllzE=ls4 W L hisOkjodn steizs.

1BLEe0REzECEo0 adlkte0ls Coddises ‘L ofdtCiizo0kkdn osHEoBH 9 odLEOYQ “IsHiw LO
Wistedglzdzts s

Qoc.6=Quarc. n. emd(Noc=1), (2.123)
Hd Quaxe. 1. em T BOSHABOEAGO SHOLO GORSHES fisoky", &/h;
Nee T CEAC s ofBESzo0Etdn SBHESEH'S.
Qu0=770 /(2-1)=770 ).

Ied2dz0 5w esHSaHG H OB jistesds =800 dsds, v=1,5 d3/f, 1000i=3,27, Pt
9'HfSo"HO“ oddsse0ds [4]. Ydits GOY teddn oSHESoBH 0 Hied2d30“ISHiW te odzdds 2 [4,
11.7.6]. T6L0RZzECEo0 odlsts0lsO osH( tfis S EEEE ‘L oBHEORH 9:

Qu.o=Quoct, . fis./Nes, (2.124)
Hj N T S'EAC TS GO AR SEHSOSH'S.
Qgo= 770 /2=385 w/f.

Ied2B0E21mw MisOkzjo* GO el osHBoHG H Ot %=600 d3d3, v=1,29 d3/m,
1000i=3,34, hs 9'Hifso'HO“ addsse0d [4].

2.6.3 AdLiz0y jhdv tsLc0nkzdSatsets GOtistelz Gofsh e
& fistf jte jHE 56t tesLcORZGSE ¢ jsBR HEI2 GOt e GOfsh e adLk0y0* s+ LO
Wistsdglziztses:

H = Hcm + hg.s + th + h@OM + hH.s. + hM (2125)



nj H 7 fisObcybd? Gots, &s; N, T hizdsOet obsteOlsd tOtfistslz 2 ofdssChizo0k ddn
GO ekdn Sz COyWR GONShGS’ fis0dy”, he -2,0 & h,, T obtOsd GotstL I
ofEEClzo0E tdn OBHEOBHOR HEW G028 TN C'EICHhs’ aHd, WSk tfjts jCOEZ” dOMBhHE0
fisody™w, dg; h,,, T olsOlsq & esusa'e’, N, =15 d;h,, T olstOlsd GOyl & GO ehdn
OBHOBHOR HEW GOB TP’ C'HACEhs* osHd, WCkz 4 jis jSOuz* GOfshEO fisogy™, d&; h, T

olstcOlsq] GOYBEL I ¢ jts > o] YsHOY' dOSHAE0EGs’ adlsold),d
wlsOlscuta2 GOt s:

H, =7,-27,, (2.126)
HJ Z, T OBfskzlst0 BOSHBOE %O YisLioySo fFHABMRE osHd, ;
Z, T 0Bfsz=si0 & 6 d0E- 40 thsLizouso o Ty d HEW odOHSE tisy > Jeoh ddw, .

H, =106 —50.0 = 56.0.1

Aiste0lsd &0Ytstelz Iz ofsClsiza0zidm osHESaBHOR tfied GOSHBOE G2
osHESMYs> o0k

h 6e=1,1xixI, (2.127)

HJ i T s’ abste0lsd GOYisteL;
| T HSoXdt0 ofsHiSOBHE, h ¢.6=1,1T0,00327145=0,16 .
Aiste0lse] t0Histetz b GOt et osHISeBHOS Hied BOCHAHEOHAGSRY oSHENE> ol
h 7.6=1,1x0,00334 x2500=9,2 u;
Aste0sq tOHste b Bty (adis —2) fed fsHOY BOSHAdetIGS  adsbolsd
h,=8,7 &.

H =56.0+0.16+2.0+1.5+9.2+8.7=77.6 3.

2.6.4 t5LE0REGES > doslz tatisd GofEhts’ fisody® thed Y>> Je0n dd"
1BLE0RZESS00 tsHOYO EOMBhdEs IisOdky tied x>



/

Q nem ZQH. cm. +Qn ’ (2.128)

Hi QT tBLEORLzGSEe0 tfsHOWO wonshes’ fisowy™ HEW esHAkd BOShd0E w6t
s> fe0htv, 770 @),
Q, T ieLiE0RZzGS 500 odist0ls0 G0 s> > jeoh‘dd, 97,5 d/fy
QH.Cm. =770+97,5=867,5 &/c
WOt GOnsh'e Yied Ys31J>1 60N b

H »=Zu.m.+Hs+he.n+ hw.n.-Zp (2.129)
Hj Zn.m T OBf|sk=lsk0 fsLbk0ySo djo ¢ Hbs’ ssySd tfied gsx iy, Zr.m=66,0 d3;
H 7 -0’ G2 &0t'ts o dijode Hl'2 ssyy” tfied sy j>°, Hee=10 &;
he.n T olstsOlsd 0Yistelz Iz otsHEoHOR tied s,

he.n =1,110,0042612500=11,7

hv.n T olsteOlsd GOtttz © Bjtej>’ oH Gjode Hbs sySd HE sySd YHShEY, jddw
OISHBOH ' HIS B ts >, h.n=19,82 &;

Zp T 0Bfs@Eslk0 YsLioySo HEO to L itsolz0telz, Zp=49,6 .

H »=66,0+10+11,7+19,82-49,6=57,9,5 m

H > Hn, &5 pjyds eseskq Gonshes fsody” & odioHSk s>y’ &M Blsd
LOBJLY,jujid? GONSNOBRY, U H'BE0GAB] HEY odfoHSE BOCHAHROEGEES aHTs> o0t
L0 60REHS Lo jhi 'R GOtfitst.
2.6.5 2'HB'ts GORYSHy' 0 jijChtesHadelzt'e HES G

IsHOY  gjehses kO Hekeses  msttier Q. Quko  dotistd
H', H" , 0B jLfjy s et 60 u fisktjd Hoss, 0 GO w st i f0eow jt dsss
EEBEIsE™ Ysisdie15R Gofsh'e BoeSd 630-90 (n=1450 8/70) .

1 BONdhashE L0F dofshes’ fisoGy” ofjsOtsotts s 4 tesBSydR KO HeO
t6,jL jisotdR GOt GOESd 1r630-90. TEBiY' H0EOSk jisdiisdSd dOfsh's YsSOLOG' &0 tadfi.

skl s, GjSBRHEO HEY HedosHl GORSHE, adLtoy0* s LO Witdldsss:



p, =kxpxqxQxH/1000xn x7n . (2.130)

HJ K TSBJWY " “dls LOYOMiz, to'adsd? 1.1;
£ T elzhlsdt0 o Hdtd, Se/dz®, o = 1000S6/¢3;
Q T YfsHOWO oSz, Q =« Q,, &M 4],
Q=x Q, =125x0175=0,22 x*/c;
H T &0t e zohshiz, s o'Hfseo'HO* Q,, H=77.5®. [4,5] ;
17,1 ssr toshk, Pt 9'HEfso'HO“ Q 1n,,=0,75[4,5];
T, T ssr YdedHoy, 7, =1[4];
p, =11x1000x9,8x0,22x77.5/1000x0,75x1=245.1xBm

VR0 4w iz jSlstesHadetzd d0tsd duw-4 40 (FocdHiston) Pk s N-250
CAL[5].

2.6.6. AdLbOVjdkw tsLuOVSS o'fy* dOsh'e * HiStlz GOMSES” isbdzy”

AtcOntsolzesyd BjetdesCd? t'oji! HLjRGAR otH, Stteiizh &oOfsh'e GOhshits'
NSOty Hikeses TTHASGY EELs0NEok s f'H LOddatsts o'H "ot His>|j>{dises LYo
ofsH( Iz to JL jieolzOts".

I6LGOYSO R0 GONEAL:
Zo.4=Z15>(.-0,5, (2.131)

HJ Zf>] T ELiz0ySo x> dises ok 2 Ty d, i, ZfsX=79,8 d;
Z9.%=50,0-0,5=49,5 3
A6LBEOYSO o' GONshz:
Zol=Z9.6%.-A (2.132)
HJ ¢ T odislsO wOnshiz 9°H 9 Jter0 HIS 8, d3.
Z6¢=49,5-0,39=49,11 m
IBLGEOYSO o jtern0 WizdHO® jdibskz:
Zp= Zec-An, (2.133)

HJ Az —odsk0 ¢Onshiz o'H o' His &OYf, d3



Z$=49,11-0,48=48,63 m.
Adfiyss® WizHOB jibl Hed2kz0°Is4w-0,5 o, stsH' 8°Hg'IsCO " Hisced]:
/n=48,63-0,5=48,13m.
I B0 LOGEdBE jddw GONshEs isddky " tsodhds fSEOHOK]:
h=50,9-48,13=2,8 u.

10ctzdBE jhdw GOMShEs sy ged2d0s+w 3,0 .

2.6.7 AdLdiOy jdds odfiysisd dz0M didetsets LOGEEz kO 4°HB & 90dsO> Y H2EdBHE6

SBEOHGOhRGY

I B0E G0 adijsls0 GO dhhses Lok adLioy0 s LO Wistsdlzists:

H=h1+hy+hs+hs+hs+0,5, (2.134)

HJ h1 T odfsls0 dssdtste ji4fiz, h1 =0,38 ds [4,9], o205 L zteORkzo0hkVds 0,1 & His
GdLk tjts jStedfislsw;
ho T 8"t 50t 0 ocfftsis® 9°H CtetC0 His daofLiz Bishsts jz4f)iz, ho, =0,755 d;
h3 T adffsis0 fstetstisoCd 90ds0Mz, hs =1 &;
ha T adfsls0 80503z, &3, ha =3,29¢5;
hs T B0ShdkOE1 %0 adsisO ofhisOdsal jhiscts tBEOHEORGY, hs =2,27 .
H=0,38+0,755+1+3,29+2,27+0,5 =8,2 m.
Adhsis0 GO didsets Lotz ted2d30“Is2iiw 8,4 ds.
7 te0nkze0ddvd lstsets, s etsisod0 i0M0 ofsOdksolt jhsets SBEOHGOGMY LEORSHIs 1w
9 @0~ m=1000-50006¢, o WwCHhls' Y H2BMHEE-SE0GNshEEes — tBEOHEOGEY
tftoc[2030 s+ v Ce0dz-BOEEO L tolzydadds JjSistetsttedotsHEd [ 4 .
3 tsdfJuvr Jaqtuvwvldéac
1 Gt LOYSB c0GGY LOBlEZHE j&ERY oBHE2BIMO 5O HEW Ldjih jadw odists0lsd
osHd HEW odOfdkd~ YisbkteiB MisOGY" it jHBOYOS W hifstlzhy jedw HEW sydhisSd
tfiesdigdods’ otsHd, P HSLoBEW* tfsolkttdis odStedhsOisd hSdHEEz otHE f fkw
tfesdizdotd hoadHldn W'izlsts e.
S'1C s LOBEzHG jds™ osH § Y HtesdsdfoSd W iz-kste" o LO t6°C MisOdsadls:
Qi =W, 005, X 365/1000 (2.135)

np



W, 005. T HEBBOG? 5B'“ B3 osHd §* ™ esizdoSd ModHSdR Wists's, d3° (1.2.3.1):
Wypoos = 414.72 X 8 = 3317.84¢ /006
Qny, = 3317,81365/1000=1211 Iscff) z%/HisB.
10Msshizo0kkY hifstezH HEZW Yobbiehises odCsedhsOtdy Hisddons’ osHd
HiSLOBEW LOYB elsd SHOGER Y SE0ckzawhkis0 ¢Lo(8 )L k2 osHEBE 2 € 2 Cshls®
Qoann. = Quugp. < A 11000 (2.136)
HJ e T HBSLO Cs0clzamialslz d1,(8 L)L, IS = 37 ¢/dse.
Qroas. = 1211000 X 37 /1000 = 448072 ~ 44.8m.
10Mistshizo0ddw okLd0 Hsobtehksets odCstdhsOhdy tfiesdkdods’ osH] HiLOBE
LGOYLs Mestesisdlsd oditeOlsd  LOBEEZHGJEIR otH, WC' MCdHOBKY I oHE2dEZ
tfsojtetzlzis otsHE Iz odtssBddylsos &0 okOfd" tiktsisd fisOky” osHEY Heskisatd, s
HO® LzOykd? JStdsds ydd? 50 JSodise ydkd? JwiSh.



4. JtadunoAuc sé Ao dic tdaJor JLr3 gL
AL 3 Srotevle

4.1 IZ0dzo0GH" fistszSlsiztsd IS0 See0dk LOY™W S jiozoOddwW fisOdy"
oHsshsOyOddkWY
ulstelzClslztet0 fm jds0 Ytesy iz osHsshisOyOdd™ fisSOLOGO &GO toff.

Tdh. 4.1 T unjdi0 ety iz osHShisOyOdEY:

1- oBHBLOB'GHO fYsklHO wEfitseses sdyt fdfis CodystseSd L GORshEss
OBy “ & el 4 HSGBE, 2- osHEEYdNGO Hisoty'™, 3- L jek0td ydilss’ otHd,
4- GORSHGO Hs0hy ™ Hiskeses Y H2GE, 5- 06 sEOEAG0 oBHEYEE HEO djis j>0.

AdrHEZO osHO LOBwO “s4Mw L e ySd LO HEYBEBEESE otHELOB tetzdn MYtstsizH
ezhksosets bz, HOE" &OMSNOGI jehtes f'H2BHE, WE tsLkOhtadd” o
fedd P jkk', hCoRYshse0ksGz L Bjtjesodi SoEBSHWL R, YBHO MW &0
sydhe" htstezHd. I New L0 jteh jhhw twsyjhlz sydhlksSd osHO ‘L {yd d&onshokd
HiezGses HRABMRE YsHO kAW o &Oc ist0k Gk djtejylz 150 tLYsH @V s fw o3>y
s> dooy0dsd. wistelzClsiztcd € jtelzo0dkdwW fisOky" ‘¥ oHEY HesktaCd &0 jHIZO ©O tedff.
4.2.

HavaJbHUK CHCTEeMH BOAOMNOCTATAHHA

L]

T'o/10BHEI iH:KeHep-TexHOJOT

Tu:xene p- Irxenep- OLIAHKH
MeXaHiK €HEepPreTHK BOJOIIOCTA
TAHHA

Imxenep KBIIa Imkenep-xivik

\

O6xinauKH
PemonrtHo- Eaektpo- JaGopanTw,

Mepeaki, poSoui Cayx6a KBIIa npodoBinGipun
no

o0CIyroByBaH
HIO CIIOPYL

\

KH

Loz 4.2 T uistelzChlzts0 S jislzo0ti il jdsE osHEYShSOYOGG™



sjt atdylses fisdky “t osHEH HEBsaCd LH 2MdE “IsHiw csdsodsdds ‘G jdtetsds.
't tsodizj tieOodiz bt ttec0d LzoOkd tesBikz is0dky", Bedk Lzolkd odisBlRdys-
s jrt i tsBElsd s fis0dy" 50 o' Hfse'HO LO odSstk0hk™ odissBihdys-is jRtkEEse yEEEs
flesyjiz.  AsESolsBz  GMikisz Y HYSEYHCEZBKIY  GOYOE GdS  H @GS
OHEYENSOUOBGY, ‘G jhit-sjrtstse, ‘G jht-jaieeisdS, ‘o jkjb-gjm0k S,
B Jligle-n S |50t jjte s sAT.
4.2 3Z0kzo0dkkw odtesBhdydn LO'WLE 'O

urjk0 odisBhdyds LoWLS'e  LOls Skso0ns  fdhsikd  osHEYSHsOYOGEY
%09 JHJ%0 &0 tedff. 4.3.

CaHiTapHO- ENeKTpHYHI Ta
€I 1eMi QTIOTiHA BaHk TeIIoRi Mepeski i
cyzx6a i T ICTaHIH i
VIIpaBmHHA 3 Y BO;Iorq)OBm
OXOPOHH CraHinis Ha MepeKa
HABKQIIHIIHE 0T 0 ™ BoxOIiAroTOBKH MICTA
cepeIOBHIIA ) \ Pima
Crryzx0a EHepreTHa CTopy AR AR
MaTeplaTbHO- Ty KGa o
TEXHIYHOT O MICTa NPOMHEHHX
3a0e3r1eueHHs Bop Ta obpobiu
ocany

tdn. 4.3 7T AdtesBhdy’ LodwLed
4.3 3 0kzo0dkk stecOh'LOY" odtetBhdyses Hissyjhlz
rv woBjLifjujhdy @ jsBn HESES o j>dilkz teseeisd MtfistizH SO SBEOHGOGEY
otHEYtse ‘HASEE 6shtfSHOENSE0 Y jtejHBOYjd" iyt SedWHd, SOYTIs0z-d" tojd3sdisd

NCHOH G cOW'SH oW dOSkaubdn tjdsts'e HIW SExbE fsezHd * Sitsonses
SBEOHGOGHY (SOB(L. 4.1).



u0BEAYY 4.1 T 0w Cd tiesw Z0Sbdyidn teJa3Bhls e cstzsadkdn MifstelzH |
SBEZOHEOGRLW

eHistezH], ZAsOlsCzo0nGY

Uleqfo0k s

tesBEisq tftstelzH

(znisOlsCzo0dd) i t6 jdisdaslz, d3'h.

Hfislssydzscets COtf SOz G561
1 2 3
N Ofshd sdtfiz 1
F630-90 3 27
2000-21 2 30
3 Onfsh)- HESLOstey r500/10 3 32
1 2 3
I te 0> dd=? Gz0mish) dse 10/45 - 6
LNsOICZO0hEY HEW Cs0clzdzEo0hkY osHd:
d3'hoECo 2 L Jd30Is GJSBA HAGS
HISLOIS 1 odShkizollsd
0tf todzis-t6 jelzdz s 50 OtedzOslizte0: LOMzoS0 12 72
15>t 6" HisOdls 6 30
JOstzL 2 24
1zhise0 osHELOB ted0 MfisteizHO, fizds" P j&0 L 1 54
GONBhisE NisOky “& 1t H2BdE
103" Pizedy 3 24
AstedListzlsOwAdd2 9'Hils'2ddS 10 20
ZodHSd2 Wilz-sts 3 22
3 'NCsizsalo 10 22
6zhlzedy 3 15
L teolz0t ydsts” otsHd 9 21
AsHEGOY tedz0 BONISO 3 27
MIEZSt0lstSte 2 14

1 ZE0RZo0GGYM S5es, S §°H YoM tjBEHsE 580 B3 oHI EELYSH @ S &0
tE5BISYj (SBHOHA0GEY 50 to L jisot, Yisissys Peshiss’ ¢ LOYEOGse0:". A k0B, 4.2
108 jH jdats BOGOMH teisBisd il jd5d oHEYBHSOOREY. St Wy dis adSstdfsOtd™

SBEZOHAGOMMRW:

HJ 7, T WOSkduid? yon teiseisisd Shbsadksets SBEOHGOGRY, 6H; 7, T SOk jhkHOBLGRI? yON

tesBisisd fisOdzy"’, GSH

(4.1)




sOBEYW 4.2 T A0020eh tetseisisd Mdfls jdsd oHBHBhsOyY0dkGY

— gy 15C0L&AS YO
1 T>1d% tesBilsd BJLYjte jtcodzd?
2 SOz jdzHOtedd2 yomn: 365
Hip © 8760
GsHA®
3 EESE 60 Ytonsodn tjkss0n 0
4 W6 GG 1o, ¢SH 8760
5 sklsys letshsts’, ¢BH -
6 NOSsdykd? yom tesBisisd, 6H 8760

T,=T,=365x24=8760200
K g, =8760/8760 =1 '

4.4 IH0Gzo0wRY odissBhdys’ Hescie0dd s ikd osHEYShsOYOhEY

AdesBaquO YEsizd s fs0ky” odii0yjk0 L0 GOSHOBOLGS dEMEdedd
odtlNCss HesHESY' tied dsise’ Ysodses odCEteasOti SBEOHGOGRY.

AdetsBAiquO Hissizidist fsOy” adLi0y0 s LO WitshizEsss:
IT=NxT, (4.2)

Hd NT 5jrlG k0 Geer0 tesHizSsdodishis shksonses tsBEZOHEOGEY o sHkRdyE yohk,
LG HEE ‘L teBLisORzGSd N = 2566.84:° / 200 |

T t6"yec2 WistzH WOSIscydsets 1Mz tetsetsisd] fisddy”, T, =T =8760200,
11 = 2566.8 x 8760 = 22485168 4.° / PpIK

4.5 2EOhzo0wEW ydh jzdshls' shisetkdn 50 HEYss >GdR EsBSydR

Ad= HEdRd o0k lste0sd HEW tLieOnlzaSl ydhidaehs’ tse'lsiédS's © HOG'
PiHs  tiesHEzCsdodthis’  fiistelzn, HSoXdld Bt osHBHEERHE, LOYEOkEa0nE6ts
GteOW Sz tosBisisd YieOy ‘ot o.



CS'Mid? NSEOH tesBlshdS e odLboyQ 4w LO tjts jz'Cds tetsB'ls Shbsatkses 5O
HEYBd: MEEeE odetBhdylse0, EELiWH teisBlskdt e Shksotktes odbsBhdylsad tsodbid
9 Hiftso"HOL( tesLieWHIz tetsBls, Fis odSisdizEslsafpw,

BLE0REZEES ydhit2dshs s skdS o &0 jH ks 2 s0BE. 4.3.
Zs0lsdz0 Y jdz+dz Mis+ tetsB lslzdC o adLiz0y0“lsHhw LO Wistedslzdztsts:
Dy =D (Cro + Crig) (4.3)
HJ C,, T SaCis tessydn BiedeOH. IOz s+ BjLifjtejtsodd? 3-n L& Ghd2 ceoW S
tesBisisd, N=3;
C,on ¥ S'EACMSA Y HA3 Ghd- BtedGOH, C,,,,=1.

JBE'Cso0 ydhjid s+ L Zte0nzo0kdVd tejLjieolz &0 o HlzMisCd, odn'HE' HE' SO
GzJodmsH &0 tesBislslz LO fse0>&dl3d Hedudizodd odLizoy0“s4iw LO Wistsdslzdztsts:

qoﬁ = qmm x Ko6’ (4'4)

Hj KT BE'SEaq? CEjWy s, K, =1,12.

GOBRAYY 4.3 T T5LEOREGES e G’ £a'kkdS's Shisodsets * HEYst ks

SBEZOHGOGEY
— | cCiboR SwoH LoId% V1555t jB0 © SOHtE0R
eetkad-e | g | s worsE0 06RO | 5BECE
) 1 2 [ 3 90
= Biede | Btsd | BtedG
& O | GOHO | OHO
0w
HO
Jhwsedz ] odissBizdylsets
1 Ol Gontshies’ 3 | BJLYjtejteodid2 2 1 1 6 7
fs0Gy" U H2EEE
2 Ol Gontshies’ 3 | BiLtfjtejteadd 2 1 1 6 7
MisOdy"" w 4 HABMRE
3 | Jyjeossesudieds | 3 | ejfiejeeed® | 2 | 2 | 1 7 8
ftfistelzH




4 | Jjeoksts ndseossels | 3 | Bilfjttetd? | 2 1 1 6 7
5 SB0ekzE st IS 3 | Biufjieedd? | 2 2 1 7 8
of6ts 10 7 5 32 37
Iistfsk™>&] edtesBhdylsets
1 & Sistesdssis jte 3 | Bdfjejeedd? | 2 1 1 6 7
s to jo3sdzistz
SBEOHGOMGEY
2 | hShtesdssls e 3 | Bifjcjwetd? | 2 2 1 7 8
i
tsBhEzesokzo0dh: =
tSBIOHGOMGEY
3 ashote s 130 3 | Bdufjejwetd? | 1 1 0 2 2
4 | ul=hot 000t 2Gs- | 3,4 | BiLfdeitoed? | 4 3 3 14 16
9 Hzsak =00t &dn
tesB'ls
5 | qOLsjkjChstorcLo0teds | 3 | BdLfdtdwend? | 1 1 0 2 2
ds
6 | _JOBGwOGS »'dR3'Cs- | 3 | BdLfdedeerd? | 1 1 1 4 4
BOSIS jt6 tsisS6 ydsts”
(ZOBstz0kststs*”
7 IBoHEdS s | 2,3, | Bitfititetd? | 4 3 3 14 16
ENVAANOl 4
oBHEHEE HES'
B>’
8 J tjte jisot2 2 2 0 4 4
A6t 17 | 14 9 53 59
A6t s fisody™ 27 | 21 | 14 85 96

1 50B%. 4.4. &09jHjdts BOZOE YO tetsBIstedS0 fisOdy osHEH Hetlstotd
(odtesBhRdYlsoB-B Lt jeot], 8-Bd ctHAhGGO L& %0, 4-r BiedGOHE2 GtsOW'S).




usOBEAYW 4.4 T A0E0Gh yOZ tesBBisd tesB IsidSO fisOdy

] AECOLEIS YOf)
1 Yz SOtz jhHOEhRAR Hi o 365
2 Ydhis odn HEdR 150 HowksCsadn HE o 91,25
3 BB GOz Bd2 WistH teBsYses Yoz, Hi'e 273,75
4 WJodntH] &0 tesBEklz, HE O 30
5 NOSdykd?? yom teseislsd, H:'e 243,75

4.6 IE0HLo0GE ydhjtAdshs iy oL s 50 € jis otises HSEOHE

5LE0REEES ydhjeAdshs odSshods b adedH' 508, 4.5

BOBHAYY 4.5 T T5LE0RLEES Gistd0sdots ydfjidshs i jy oL’

B 3’ shoH S B <, st
1 OO dC ztfte0ad dadz 1
2 ABusotd? ‘B Jht-Isjrlsese 1
3 e Jos Jte- Jaztec disdS 1
4 s Ja -5 m0as G 1
5 M Juzte sA30 1
6 Y Jladte-md3'S 1
7 OO &S H 2GS osHESSHiSOYOdGW 1
8 Ujnt'C L JShYdiz00y" & jtej> SO SBEOHGOGERY 1
9 J02Ms jte L& dadf 4
10604 &0 €' d1< ls 12




10606100 C'E1C Tl o0y otdfC'o MOty isOtsads-:
Y ,,; =96+12=108uox
4.7 VOtro0GEY WekHE sYE0sd 0y 'otdS s

Jtset0 LOtsB Isk0 00 teLicORGelz “Isiw LO Wistedslzdzs Es:

16.= U 13T AT Z, (4.5)
HJ uidts. T Mt JHGABESHABEGO SOtedWz0 fis0aS0, cteds.:
Unje.= (U1 Zy + 02 TZp+€ + Ul Zg) [ (Zut+ Zp+é + =), (4.6)

HJU1,U2,0¢ T S0tedWi' is0oSd tetsBisydn o HYfso HldR BSLsWH 9, 6tetl; =4, =20, Zs T
C'C s tesB sl C o o HYftso HESGHS teSLWHIZ, Yisdz; 3 T Istedo0d s+ Ld3'td), 6tH;

AT a3 &0k dad2 Yo tetsBisisd, HE'o; =, T Ms0ls L zte0nzo0ddwWds " H3 &d &0 odn HE' HE",
Y.

L, _57x37
v shisohdn essydn: ~ ¥ 37

16.=57181273,75137=46187106!50;.

& Histfiss M ddn tesesydn: eoyssydn BjLY jtejteods (8-csHRHRO L&' $%0):

T..p = (565X 6 +57 X 41 +60,2X4)/(4+ 6+ 41) = 57,2pn

= 57:zpn

16.=57,2181273,75151=6388668 tst.

HEY  feOyssydn  Yjtejiconts (8-6BHABRO Ld3'k0, 5-sd HSBtSod? tetsBiSYT?
SO HIEG):

T.., = (56,5X4 +57 x4)/(4+4) = 56,8 2pn
16.=56,8T8T125118=912435 2 ctsts

sHOCE00  LOtsB'lsk0  Yk0s0: HistkOsd LO tesBSklz o ojy'tdk csHJBRJ
EELEOREOL AW LO Wistsdszdists:

H A oj T 0JY'tets’ esHd®R tesBisisd, La3'd. dJy'ted'id csHAROB teBisisd 990X 0sls+w
esHAdd HsBd L 16% His 22%, kstslsts 1/ 4 HisB.



USH' LOt5°C : Ul 5,,=(36513)/ 4 T 1/4 = 68,4 L&'t v shksotdn tsesydn:

7 052=0,2T 57168,4T37T8=230809 ¢tstz.

v Hstisi >kdh Essydn, Pis eyt BjLtfjtjods: | oj.=0,2T

57168,415118=318142,1 cte.

IsY0kd LO tesBBz o ¢yl eBHAG] teisLicORBokz Sl LO WistedslzdisEs:

1 oZ‘u-:0,4T Uy, th.TJ UZ'IL-TZ.T:'-,

(4.8)

Hy dgv. T &Y' esHdld tetsBisd, L', W Ubdizd 990x108isW csHAtkd HEBA L 22%° His

6%, lstsBlsts 1/3 HisBd.

1016 d ¢.= (365T3) /4 T 1/3 = 91,25 LB .

rev shisegon sBsydn: 1 ¢yw=0,41 57191,2513718=615828 ctet., HEW

HEStSt AR tsBBYdR: 7 ¢.=0,4T 57191,2515118=848843,8 cts(s.
Yo jo3 0kt o0l Hists a5tk
Veeios-= Jsoe- 1 L / 100,
Hd Te. T BELAG'tE o joz™, %
v shisedkdn esBisydn:
Vejis.= 4618710T 40 / 100=1847484 cta
@ HsYsd M d&d- tsBsydn:
-tie0yE=Bydn BLY e jeadbs:
Vieji-= 6388668* 30 / 100=1916600,4 Gtod;
-0y ts=ydn e jeons:
Ve = 912435,2 * 30 / 100=273730,6 Glett
Irstzolsd LO tesBElz o fowlsCre' Hi:' MSZOHOEsIS:
1 o= U 1 AT T (T Z,

(4.9)

(4.10)

H I T ydinds hewisSsodn HE&'e LO t6°C, HE'o; © T YOnsd®0 fedyssydn o howkstse® HE' 4

(= 3 L&s'tq] / 4 BefeOHd =0, 75.

v shdsodon tsBsydR: 3 geus.= 571811010,75137=126540 ¢ted.

v Hstsi SGdn EsBsYdR: ) ew.= 57 1811010,75151=174420 cted.



[st0lsq LO 1jts jesBSE s cow St

1 1je-= 0,510 10,751 f 1=,

HJ_J T e jtesBSO LO t6°C, GESH:

I i (4.11)
J1 T 9'HYfte0y*so0ds LO t6'C SHEJR tieoyssydd tied BjLzdhktglz cteOW Sz esBiisd,
GsH; _J> T Hifle0y*s00dks LO 'S tesBydl tied 41-csHGhRBMHE tsBEYS®E ISd>ME" (L6 HES
LOCHGsHOMs00); fo= (365-10-52-52) *8,2= 2058 6tH.; 10 T C'@4C s+ howlksCsodn HE o
LO t6'C; 52T C'@2C' s+ fizetsls KO GjH'Er LO ©°'C; 8,2Tstecfo0k s+ tesBBYSES HEW tfied 5-
HESBBOBBEZ tetBEYSHE SO E%'; 3 T 9 HYOY-5o0ks LO 6°C SHEAMR iyl o foWistre|
HE":

f+= (10%3*8) / 4=60

UBH'
JI = (273,75 x8) — 2058 — 60 = 72200
v shisodkdn etaisydn:
7 je-= 0,5*%57*0,75*72*37=56942,5 ctelz.
r&v Hsysds >&dn tsesydn:
7 je-= 0,5*%57*0,75*72*51=48488,8 ctels.
[0S0 o' HYflzfsS L0k “ S W LO Wtshlzdtsts:
7 ow=(1s0e-+ Ysn) TL/ A, (4.12)
HJ JOI btedo0dz'fis+ o HflzhisCd, HE&'o
s 1=V NojuHgors (4.13)

A T G50 GOEdd 1om, A = (365*3)/ 4=273,75 Hiz'o
-] 8'H-=]ISOIG-+ (3Hi1{- +3sew- +3csﬂm ))*c[/ J; (414)

v shisetdn essydn:
7 o= 4618710+ (230809+615828+126540 )) 128 /273,75=4718249,6 Gtoth.
& Hstsi M ddn tesBsydn: fiedyssydn B L]t jtsodbs:
7 o= 6388668+ (318142,1 +848843,8 +174420))*28 /273,75=790656 Gtsct.
v 4ie0ys=esydn s jeods: | ow= 912435,2124 /251,00=87244,8 ctot.



T ud0 fizck® LOCOLtts” HSHOLS SOt LOESB ‘lstits” Hz0lsd SEOHO “Is4yw:

Y st = Y ogue T ) g T Vit T ) ekt ) e ) o (5.15)
v shisetdn esasydn:

7 wsi-= 230809+ 615828 + 1847484+ 126540+ 56942,5 + 4718249,6 =7595853,1 ctetz

v Histsd Mddn BsBsydn: fiedyssyda BJLY b joys:
7 wse-= 318142,1 + 848843,8 + 1916600,4 + 174420+48488,8 790656=4097151,1 ctedz

[ o0y s =ydR Pt jots: = 273730,6 +87244,8 =360975,4 Glett.

1060&+dd2 WikH sYokd te0y” tesBiydn MSEOHO“SHW L Shbtods’ LOEBB Ishis
YEOBd () sie-=Tsoe) SO HEHOLSCSOE™ LOSB ISGE™ YOS () He-)-

Vwos-= ) s T ushe
v shksotdn tsBsYdR:we.= 4618710+7595853,1 =12214563,1 ctst.
v Histfisds Mddn esesydn: fiedyssyda BjLY ik jbobs:
e = 6388668+4097151,1 =10485819,1 ctedh.
v feoyssydn e jods: Ywe.= 912435,2 +360975,4 =1273410,6 Gteds.
I iwyd0 ftejHdw LOSB Is%0 Y00 4is 1 HYfted “ dflsolz
Tje.= 1 e (12T Z)
It tshdsotdR ESBEYAR: Yie.= 12214563,1 /(12*37)=27510,3 ctets.

riv Hstsg™Medn tsesydn:fe0yssydn  BjLtfitdieott: ne= 10485819,1/
/(12151)=17133,7 ¢k p@v feoyssydn  itjteds:  Ye=  1273410,6/
/(1218)=13264, 7cteth.

4.8 T5LEOREGES WakHE LOtsE st H0lsd iy 0t s'e k0 . jis"otses
NCHOHE

NBEH LOBB sk fiz0s telsLicOnBolkz “ISA W HiZw Ssxds” HishoHd :

1 oty thg.ZYT,__[dST].Z, (4.16)



H Y T ydhierd st tesBlsizdS'o &0 HOG2 tshon’, ysk; Jx T fehoHsed? d3'fiwvydd
tSCEZOH, Gledz.

A y'sBiz 60" stfiz0k0 o HYlzhissS oChsy0“khw o LOCOZ B2 WiskH LObSB st
tfz0d, kstsdslz sYEOLO o HYkzhisEE HEBHOKSEOS &j tLE0REokR ‘ISHW. {BLE0RZEES WishHE
LOtsB lstts” iz0lsd HiesoHdlsA W & Wistedz" s0B(. 4.6.

BOBHAYY 4.6V T ybd2 WihH LOLSE'lsks’ Hkolsd ity ok s’ K0 S jis‘atisets fSEOHE

- AMOHO vdhieAg s, | Ishoused? | {udkd?
s, tSCZOH, Gtedz. WistH
LOtSB ‘Isats’
Yz0lsd,
Gledz.

1 0oL &S fisOdy” 1 20000 240000
2 ABEsohd? 6>}t jte-ls jrdatsiise 1 18000 216000
3 U] Ja Jte- b jtee jls S 1 18000 216000
4 U ji - (B JrOdS 1 18000 216000
5 OO GRS HEGSq 1 15000 180000

osHtfshisOyQdstW

6 U Jt s -n' 'S 1 14000 168000
U jdzjte 5130 1 14000 168000

8 | UjntC L JCYuzokoy” &> k0 1 14000 168000

tSBEOHG0MGEY

9 IO jts LB G 4 12000 144000

TOLE®R 1716000

7 fiy. sje=1716000 Gtet

AW B S 17 DR S

AJ3=(12214563,1 +10485819,1 +1273410,6)+ 1716000=14696686 ctct.



5. [ SEhsdi Ukl 5B telzdlszo0dkdW et jSiskz
5.1 ¢Sizsd3 ydd tists* otk o0ts 0dls e oBHISHSISOUOdEWY

CSBGER yB0 JWiSkdod st o0t 0Gls'e osHEY HesksaSd odLi0y k0 &0 shdse"
i’ oVeBY '~ & fisBsE L odLbOyikkvd tedojHlkdm odisteOls HEW CMGses L
o0te"0zls "o LO Wistedslzdztsts:

I=d+ xS, (5.1)

Hd 3T tfiedojHjk odistsOisd tis CoMusdlz o0t 0wk, 6tel.; b T JShtfizizosoy 2% odistsOlsq
s S dEgE o0t 0k, 5. ctetz; s T SO Is0kd" odilstsOsd s SEMEEBEZ o0t Odlsk, Iscff.
Glelz; a1 SBJW Y “dls st oWz’ JWiSlsdodshls’, wed2 tfied2d30“s4 W s= 0,15 T HEZW
hdhis jd3 osHEYBMISOYOd%EY.

Aed s jrEBESC YEESHE et jCzo0nk” Bz tLedWhlzs® Ho® deMdde” fnddd
BiesBS osH] (tedi. 5.1).

OceiTarorau I .. .
. . BHIKHANA PezepBya
3mimyBad [ nmanom | e SN l} yap
P ¢iteTp YHCTOI BOOH
3aBHCJI0T0
ocaay
I'pusoHTAIEL .
. P . I enakuii PesepByap
3MimyvBagy |— HHIA — . - .
‘ ] . iasTp YHCTOI BOTH
BiICcTIiHHK

TdhkzdsS 5.1 T A0t 0disd sydh jadw osH

10 ZL0cOE djdddsd JShtfizizO0y 2eddsd 150 SOt SOt daqfdsd YsSOLBASOR o0t
HEW ftfisteizi sydisSd osHd tfisdfojHjh odlsteOlsd HEW tLEkGiZIsdn o0k 0ns's sydisSd
ofsHd  fisOdsotWis: L0 ZLOCOE G jkdlBd tosshdd odiste0sokd HEW Hfjehises o0t Odis0
syd joiawv: w= 65,00 Isdf). 6teds., S1= 850,00 Iscff). Gta
3,=85000,010,15 + 43483,4 = 56233,4 Isdf. ctets

- HEW Htslzetsets o0t Ols0 sydP jedw: e,= 75,00 Isdfy. etedz., s,= 700,00 ksd). Gtods,



IstsH*, 3= 70000,010,15 + 39483,4 = 49983,4 Iscffy. Gtedh.
W02 TN Sk ykdh 000>0“sMW Hiskzed? o0t 0kls sydh jaey osHd, wCd2
BO° &' BOEG" HedojHjdk" odisteOlsd, Issklz HEW tesLisEBS 5O HJlsOtA R teBLEORZES o
B0 54w o0ts"Odils sydhisSd osHd L eBtedLisds0EGdBd o Hils 26dC0kd SO NodHS ARG
W iz sts0c3d.
5.2 3Z0dzo0heY SO IS0k ddn odlste0ls

Ii0hko0Ghy  COYSOGdR  odlsOls odCEBE S WL fedbvsses L0
502 jEDddsd iedfo jHdddse] odsts00dd 20t 0t sydsSd osHd GO Sitse" YdssBdR
odstsOls s offds  shdsondl jejddsod nasikd oSHEYSHSOOGEY:  Shtsoddd
BlzH a5, MYttelzHOG, o jiej>00s. T Ll ls0ld EELEOREES o LosHME! HEs s0BE.5.1

s0BEAYY 5.1-tBLis0RZESS SOt sk ddn odistsOls

- W02 JGzo0%R Y S'@4G s A'%0 L0 lzz0tw0
g sHAGAYE, 90tels s+,
lsdin. Gteds. Isd. ctedz.
1 2 3 4 5
AlzH'o'
1 -GOMSEGO fisOdy ™ Y jteisets Y H2shE 1 300000 300000
Mizdz* M &0 L oSHELOB et ftfistolzHists
-0fst0 MsOGY™W Hiskeses §THRGBE 1 120000 120000
-Gsizsot0 BlzH abW fisOdy" 1 205000 205000
oHIH HeBksaSd
-6 jOG stz cshtftsHOtMisots 1 55000 55000
-NCHOH Adstelz 1 22000 22000
-(302Mls Jtedz 1 6000 6000
-Ctsls oz dpw 1 10000 10000
-ftotsm HE0 1 350 350
106004 %0 90tsls s 718350
2 dhizsods” mifistelznd
-L3 " Pizody, 4 400 160000
- CBtedLiStISOt %" 9 Hifls 2b0Cd L 8 2100 16800
ofistots “ decfdgdf SOz jteORd
0 oy, jizisotsts jdw
-hodHS" Wl Isted 8 2250 18000
-t jL jteolzOted ydyists’ otsHC 3 1000 3000
-80S HEW NSk 2 15 30
-BOS HEZW CsOckzdwiislz 5 5 25




-BOS HEZW 90Yk0 2 8 16
-tted 203000 SOk jte0 tetsdzdods’ osH 2 60 120
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IR ISR

1.  Po3pobneHo cucreMy BOJOMOCTa4aHHA [UIsI MICTa 13 3arajbHOIO
womero 385 ra ta kumekicTio HaceideHHa 97000 4oii. Ta TOJOBHI €JIEMEHTH
CHUCTEMH:

- CXeMy BOJIOIIPOBITHOI MEpExi, SKa CKIATAeThCs 13 24 By3miB 13 kinenp Ta
36 QUISHOK;

BO103a0ipHi CIIOPYIM PiYMIIHOTrO THITYy TPOoAyKTUBHIcTIO 0,69 M%/c;

CTaHIi}0 BOJAOMIATOTOBKM NPOAyKTHBHicTI0O 62000 M%/mo0y y ckmami 4
3MmimnyBayiB, 8 cekmiil (48%9x%3) ropu3oHTaIbHUX BIJICTIMHUKIB, 8§ MIBUIKUX
¢bupTpiB, 3 pe3epByapiB YHMCTOI Boau (27%27%3), peareHTHOrO rochoJapcTBa,
CHIOpY/ JJisi 3HE3apa)KCHHSI BOJH, CIOPYAHW JJIS OYUIICHHS MPOMHBHUX BOJ BiJ
HMIBUAKUX (LIBTPIB;

HACOCHY CTaHIIIIO APYToro miaioMy, sika ooiagHana Hacocamu tuiy [l 630-
90(4 poGounx Ta 2 pe3epBHUX).

2. Po3pobneHo  ekoJsioriyHe  OOIPYHTYBaHHSA: CHOPYJ/UKEHHS  JUIS
OYMIIEHHS MPOMUBHOI BOJM J03BOJISIE TMOBTOPHO BUKOPUCTATH CKUIIHY BOMY
miclisi MPOMHUBKHU IMIBUAKUX (IIBTPIB: €KOHOMiS BOAM 3a piK CTaHOBUTH 1211
tc. M%/pik a6o 20587000 rpH. 3acTOCyBaHHA CIOPYJ Ui IMOBTOPHOIO
BUKOPUCTAHHS  TPOMUBHOI  BOAM  JO3BOJSE  3amo0IrTH  CKUJIAHHIO
koaryisiHTy Al2(804)3 y BogoliMy y kinbkocTi 45 T 3a pikK.

3.Po3paxoBaHi €KOHOMIYHI MOKa3HUKHU: COOIBAPTICTh OUMILCHHS CTaHOBHTH
5,9 rpH. 3amnanoBanuii npuOyTok mopiBHoBatume 257281315,34 rpH. TepmiH

OKYMHOCTI 4,2 POKYy.
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HSBQ[ % Cts. &5 % e | HowhdSq | GOPdeq | Howhded | GoPded | % | Sked | % | Suek fisttc jodf

0-1 1,5 242.8 3,0 590,8 22

1-2 15 2428 3,2 630,2

2-3 15 2428 2,5 492 4

3-4 15 2428 2,6 512,1

4-5 2,5 404,7 3,5 689,3 129,5 335,8

5-6 3,5 566,5 4,1 807,5 129,5 335,8

6-7 4.5 728,4 4,5 886,3 129,5 111,0 335,8 287,8

7-8 55 890,2 49 965,1 129,5 111,0 335,8 287,8

8-9 6,1 985,7 4,9 965,1 111,0 287,8 15,65 1,4789 18,75 2,29688 31,25
9-10 6,1 985,7 5,7 1116,7 111,0 287,8 12,05 1,1387 6,25 0,76563 31,25
10-11 6,1 985,7 4.2 827,2 111,0 287,8 12,05 1,1387 12,5 1,53125 31,25
11-12 6,1 985,7 4,7 925,7 111,0 287,8 12,05 1,1387 12,5 1,53125 31,25
12-13 50 809,3 4.4 866,6 111,0 287,8 12,05 1,1387 | 18,75 | 2,29688 31,25
13-14 5,0 809,3 4,1 807,5 111,0 287,7 12,05 1,1387 6,25 0,76563 31,25
14-15 55 890,2 4,1 807,5 111,0 287,7 12,05 1,1387 12,5 1,53125 31,25
15-16 6,0 971,2 4.4 866,6 111,0 287,7 12,05 1,1387 12,5 1,53125 31,25
16-17 6,0 971,2 4,3 846,9 111,0 287,7 15,65 1,0564 | 18,75 1,64063 31,5 31,25
17-18 55 890,2 4,1 807,5 129,5 111,0 335,7 287,7 12,05 0,8134 6,25 0,54688 31,25
18-19 5,2 835,2 45 886,3 129,5 111,0 335,7 287,7 12,05 0,8134 12,5 1,09375 31,25
19-20 4.5 728,4 4.5 886,3 129,5 111,0 335,7 287,7 12,05 0,8134 12,5 1,09375 31,25
20-21 4,2 673,3 4.5 886,3 129,5 335,7 12,05 0,8134 | 18,75 1,64063 31,25
21-22 3,2 511,5 5,01 986,7 12,05 0,8134 6,25 0,54688 31,25
22-23 2,2 349,6 4.8 947,3 12,05 0,8134 12,5 1,09375 31,25
23-24 15 242,61 3,5 691,3 12,05 0,8134 12,5 1,09375 31,25
I jes 100,00 | 16186 | 10000 | 19696 1036 1554 2686 |4028,5| 20000 | 1672 200 210 | 535 500
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27 882,64 1,77

873,03 1,75

735,17 1,48

754,86 1,52

1559,28 3,13

1839,31 3,69

2478,75 4,98

2719,39 5,46

15,65 1,98 18,75 2,95 245 2634,47 5,29

12,05 1,46 6,25 0,98 245 2781,84 5,58

12,05 1,46 12,5 1,97 245 2494,08 5,01

12,05 1,46 12,5 1,97 245 2592,55 5,20

12,05 1,46 18,75 2,95 245 2358,79 4,74

12,05 1,46 6,25 0,98 245 2296,10 4,61

12,05 1,46 12,5 1,97 245 2378,79 4,78

12,05 1,46 12,5 1,97 245 2518,80 5,06

15,65 1,27 18,75 1,97 40 245 2570,44 5,16

12,05 0,98 6,25 0,66 245 2840,87 5,70

12,05 0,98 12,5 1,31 245 2865,82 5,75

12,05 0,98 12,5 1,31 245 2759,00 5,54

12,05 0,98 18,75 1,97 245 2306,47 4,63

12,05 0,98 6,25 0,66 245 1777,44 3,57

12,05 0,98 12,5 1,31 245 1577,39 3,17

12,05 0,98 12,5 1,31 245 1214,53 2,44
200,00 20,25 200 26,25 67 3920 49809,82 100,00
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i 17481 1BLE0REZESE00 | Fdlstsi0 Z,(WAtso0
H ewaCd HES9X 0, o3 adists0ls0, adlsts0ls0,
O g &/M* 8 Qng &/
1 2 3 4 5
1 1-2 250 0,033 8,25
2 2-3 300 0,033 9,9
1 2 3 4 5
3 3-4 230 0,033 7,59
4 4-5 330 0,033 10,89
5 5-6 150 0,033 4,95
6 1-7 330 0,033 10,89
7 2-8 660 0,033 21,78
8 3-9 800 0,033 26,4
9 4-10 700 0,033 23,1
10 5-11 680 0,033 22,44
11 6-12 250 0,033 8,25
12 7-8 460 0,033 15,18
13 8-9 240 0,033 7,92
14 9-10 640 0,033 21,12
15 10-11 600 0,033 19,8
16 11-12 460 0,033 15,18
17 7-14 220 0,033 7,26
18 9-15 430 0,033 14,19
19 10-16 420 0,033 13,86
20 11-17 420 0,033 13,86
21 12-13 200 0,033 6,6
22 20-23 620 0,0473 29,326




23 13-18 270 0,033 8,91
1 2 3 4 3)
24 14-15 600 0,039 23,4
25 15-16 700 0,04 28
26 16-17 620 0,04 24,8
27 17-18 380 0,04 15,2
28 18-22 320 0,0473 15,136
29 14-19 280 0,0473 13,244
30 15-20 400 0,0473 18,92
31 16-21 420 0,0473 19,866
32 20-21 760 0,0473 35,948
33 21-22 540 0,0473 25,542
34 19-23 480 0,0473 22,704
35 23-24 400 0,0473 18,92
36 21-24 700 0,0473 33,11
16260 622,436
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1 2 3 4 3)

1 1-2 250 0,0199 4,975

2 2-3 300 0,0199 5,97

3 3-4 230 0,0199 4577

1 2 3 4 5

4 4-5 330 0,0199 6,567

5 5-6 150 0,0199 2,985

6 1-7 330 0,0199 6,567




7 2-8 660 0,0199 13,134
8 3-9 800 0,0199 15,92
9 4-10 700 0,0199 13,93
10 5-11 680 0,0199 13,532
11 6-12 250 0,0199 4,975
12 7-8 460 0,0199 9,154
13 8-9 240 0,0199 4,776
14 9-10 640 0,0199 12,736
15 10-11 600 0,0199 11,94
16 11-12 460 0,0199 9,154
17 7-14 220 0,0199 4,378
18 9-15 430 0,0199 8,557
19 10-16 420 0,0199 8,358
20 11-17 420 0,0199 8,358
21 12-13 200 0,0199 3,98
22 20-23 620 0,029 17,98
23 13-18 270 0,0199 5,373
24 14-15 600 0,025 15
25 15-16 700 0,025 17,5
26 16-17 620 0,025 15,5
27 17-18 380 0,025 9,5
28 18-22 320 0,029 9,26
29 14-19 280 0,029 8,12
30 15-20 400 0,029 11,6
31 16-21 420 0,029 12,18
1 2 3 4 5
32 20-21 760 0,029 22,04
33 21-22 540 0,029 15,66
34 19-23 480 0,029 13,92




35 23-24 400 0,029 11,6
36 21-24 700 0,029 20,3
380,1
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— olzLd0 '@v&Sd, P (ZQnt)obut, Qorezj= 0,5
eSOk HEs (ZQng)ome (/)
alzLEO
1 2 3 4
1 1-2 8,25 9,60
1-7 10,89
2 2-3 9,90 20,00
2-8 21,78
1-2 8,25
3 2-3 9,90 22,00
3-4 7,59
3-9 26,4
4 3-4 7,59 20,70
4-10 23,10
4-5 10,89
1 2 3 4
5 5-6 4,95 19,00
5-11 22,44
4-5 10,89
6 5-6 4,95 6,60
6-12 8,25
7 7-14 1,26 16,60
1-7 10,89




7-8 15,18
8 7-8 15,18 22,40
8-9 7,92
2-8 21,78
9 8-9 7,92 34,80
3-9 26,40
9-10 21,12
9-15 14,19
10 9-10 21,12 38,90
4-10 23,10
10-11 19,80
10-16 13,86
11 10-11 19,80 35,60
5-11 22,44
11-12 15,18
11-17 13,86
12 11-12 15,18 15
6-12 8,25
12-13 6,6
13 12-13 6,6 8,3
13-18 8,91
1 2 3 4
14 7-14 7,26 22
14-15 23,4
14-19 13,244
15 14-15 23,4 42,2
9-15 14,19
15-16 28
15-20 18,92




16 15-16 28 43,3

10-16 13,86
16-17 24,8
16-21 19,866

17 16-17 24,8 26,9
11-17 13,86
17-18 15,2

18 17-18 15,2 195
13-18 8,91
18-22 15,136

19 14-19 13,244 18
19-23 22,704

20 15-20 18,92 42
20-21 35,948
20-23 29,326

21 20-21 35,948 57,2
16-21 19,866
21-24 33,11
21-22 25,542

22 21-22 25,542 20,3
18-22 15,136

1 2 3 4

23 19-23 22,704 35,5
20-23 29,326
23-24 18,92

24 23-24 18,92 26
21-24 33,11

LIS 622,40
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- I'ev&Sd, s (ZQne)oes Qobzj = 0,5 (XQra)omns
olzLtd | teclBCOsE HEs (@/h)
olzLzO
1 2 3 4
1 1-2 4,975 5,8
1-7 6,567
2 2-3 5,97 12
2-8 13,134
1-2 4,975
3 2-3 5,97 13,2
3-4 4,577
3-9 15,92
4 3-4 4,577 125
4-10 13,93
4-5 6,567
5 5-6 2,985 115
5-11 13,532
4-5 6,567
1 2 3 4
6 5-6 2,985 3,98
6-12 4,975
7-14 4,378 10
1-7 6,567
7 7-8 9,154
8 7-8 9,154 135
8-9 4,776
2-8 13,134
9 8-9 4,776 21




3-9 15,92
9-10 12,736
9-15 8,957
10 9-10 12,736 23,4
4-10 13,93
10-11 11,94
10-16 8,358
11 10-11 11,94 21,5
5-11 13,532
11-12 9,154
11-17 8,358
12 11-12 9,154 9
6-12 4,975
12-13 3,98
13 12-13 3,98 4,8
13-18 5,373
14 7-14 4,378 13,7
14-15 15
14-19 8,12
1 2 3 4
15 14-15 15 26,2
9-15 8,557
15-16 17,5
15-20 11,6
16 15-16 17,5 26,9
10-16 8,358
16-17 15,5
16-21 12,18
17 16-17 15,5 16,7




11-17 8,358

17-18 9,5

18 17-18 9,5 12,1
13-18 5,373
18-22 9,26

19 14-19 8,12 11
19-23 13,92

20 15-20 116 25,9
20-21 22,04
20-23 17,98

21 20-21 22,04 35,1
16-21 12,18
21-24 20,3
21-22 15,66

22 21-22 15,66 125
18-22 9,26

23 19-23 13,92 21,8
20-23 17,98
23-24 116

1 2 3 4

24 23-24 116
21-24 20,3 16

LIS 380,1
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- Adsts0ls0 & Adsts0s0 © Adiste0s0 tted| | HedojHdd | 1 Od3dlsts,
H WS GisHAWLz GisHAWLz s> X1 Je0h‘'Gd | O adstsOlsO, &
BOShHddB0L GOSHAd0EAdts 7| @/h
GSEts OBHES 6ts steOdLdlsiz
ftfs>fold osHd ©
W, @/h) BON iz, d/f
1 2 3 4 5 6
1-2 49,6 55,8 55,8 53,5 250
2-3 109,6 117,8 122 117 400
3-4 254,9 2419 275,2 2443 500
4-5 83,0 74,08 76,8 79,5 300
5-6 25,5 23,98 23,5 24,4 200
7-8 46,6 90,0 82,8 86,2 300
8-9 59 53,5 514 56,5 250
9-10 100 100 100 95,8 350
10-11 38,0 38,0 38,0 36,4 200
11-12 17,0 28,4 17,0 27,2 150
13-18 12,6 34,6 22,0 33,2 150
14-15 1443 154,1 174,2 147,7 450
15-16 100 100 100 95,8 350
16-17 20 20 20 19,2 150
17-18 17 30 24,2 28,7 150
20-21 40 55 55,4 52,7 250
21-22 10,2 40 26 38,3 200
19-23 30,0 85,2 80,0 81,6 250
23-24 30 83,2 30 79,7 300
1-7 40 50 50 47,9 250
2-8 40 50 50 47,9 250
3-9 123,3 110,9 135 118,2 400
1 2 3 4 3) 6




4-10 4115 441,62 498,7 423,2 700
5-11 38,5 38,6 38,1 36,9 200
6-12 18,9 20,0 20,7 19,2 150
7-14 100 130 120 124.,6 350
9-15 129,5 136,4 152,6 130,7 400
10-16 234,6 280,2 325,6 268,5 600
11-17 23,9 26,7 27,3 25,6 150
12-13 20,9 39,4 26,5 37,8 200
15-20 43,0 56,1 40,0 53,8 250
16-21 71,3 133,3 166,1 127,7 400
18-22 10,1 52,5 30,5 50,3 150
14-19 222,3 270,4 276 259 600
20-23 41,0 85,2 57,2 81,6 250
21-24 36,1 83,2 32,2 34,5 150




Puc. B.1 - [louaTkoBHii MOTOKOPO3MOILT /151 PCRKAMY MAKCHMATLHOIO
BOJIOCTIOKHBAHHS



770,1+97,5=867,6/c

Puc. B.2 - IloyaTkoBuii NOTOKOPO3MO01iJa NPH NoKeKReracinmi
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Puc. B.3 - IMoyarkoBHil MOTOKOPO3NOLT JUISI PEKAMY MAKCHMAJILHOTO
TPau3uTy BOAM B Dawuty





