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Resume

Based on the analysis of the theoretical and experimental studies presented in
the given paper, the following conclusions have been obtained:

Taking into account the adsorption and desorption of water vapor in the soil,
empirical formulas for deterimation of water vapor in soil was received;

Using the experimental data, the value of crop water requirement coefficient was
determined;

On the basis of the conducted reseraches, an experimental verification of the water
requirement and its further adherence under different conditions of soil irrigation
modes and during different options of maximum moisture capacity of soil (60%, 70%
and 80%), where carried out.

Under the conditions of the conducted experiments the adjustments of irrigation dates
according decades, taking into account the corresponding estimation of air
temperature, atmospheric precipitation and necessary air and water content in the
soil, where determined;

By means of software “AquaCrops”, proposed by the Food and Agriculture
Organization (FAO) and taking into consideration the physical and mechanical
properties of soil and crop water requirement of the experimental plot, the processing
of climatic data and computation of evapotranspiration were carried out;

Taking into consideration the physical and mechanical properties of the soil, the
length of the free flow path and the volume of water supplied, a formula was obtained
for computing the irrigation rate;

It has been justified, tha in order to determine the mean free pass of flow, it is
necessary to take into account the pressure gradient;

Taking into account the corresponding assumptions and mathematical
transformations in the formula for computing the balance of surface runoff, we have
obtained the formula for determination of seepage, which considers the varries of the
seepage pressure gradient and infiltration depth;

Taking into consideration the specific properties of the soil, the corrected formula for
computing the permissible irrigation water velocity was obtained, which will allo us
to predict the irrigation erosion with high reliability.
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87z 2
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Bosogdo fiyeols Bogmbgol Lodmom LoBdo®g Gowsz x 856dowbHy MOl ¢t
0bGHM35do  BHmow 0dbgds LKy/t*, bmemm Fyeol 35sblol  aobEHmegds
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boem b3gwo 396G0dgG®o:
X =h(p+2/1+m2). (3.1.22)
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Rbd3oss, mMAzs bgdmom  [oMmdmpygbowo  0bEHgM36MH9EH300 530
dolobgz9gM0s, O™ 3M5096GH0E OMOL B6J309s S 0l Bdozo bgds, M3
3OM6EHOL  MEOIOOL  [goaoxgMgdslmsb  9hHMI©  FowrEHMoE0wo  Bs3oEol
ROMBEHO0 ©9YMHbMBds 3O6EOL fywrol La® 3ol Bgsdo®ml [73].

RBOWEM300L 45569003900l F99aMdo 9BI30 30MHMdOMI© JBvA3690s
5395090 697030 LosbasM0dm  ImEIlL, GMIol  Mobsbds Y h
33963050 6ol GHMEr0s O Z JoGMEPI0S SOBOL BLIYMHOEIE AMMBEOL
P9aob Bgs3o6sdg Bsbdownls.

R0WEMs300L BoBJomg Bgdoldogmo M™ol dmIgbEGHolosmzol dgodargds
300656Mm0dm0):

& g, otz (3.1.34)

dt z
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59 ©0xBIMOBE305WMOHO A5BGHMWYdOL 0b63JaMgds LoloBOZMM 30MMdGOOL
39035¢0olfobgdom t = 0, z = 0 335d93L:

1 h
t=K—0(z+holn > ). (3.1.35)

ho+Z

ROWEAHMG0NWO 5535000l gos@P0wqdol  Lodmowm  LoBdotg H
LoddW 369D (Fsbdo DY) BHMero 0dbgds:
— H
V=Ko i (3.1.36)

ho+H

59 259mbsbmengd0sb BsbL, MHMI  gMo0gbEol 9603369wmds  gemDY
39@09, M550 gOHNBg b53wgdo MHobzol MYIMHO0MT0 MYMmBOMO BOWOWIS
@5 gb ™30l dbGMOg 60dbogL, MM MOz30LWRIWO FowEHMSE00L Mg0do Bgdmm
3obboem  Losbyo@odm  Ugqgdsdo  Jgbodsdolo  LolsbL3zmm  306MHMdJd0m 56
1304boMEYds.  B0vbgEozs©  SFoLY, LsobgobGmM  3ModEHozolomzol  dolswgdo
LobmlGom  Fgodwgds OMOL 29603399 06@IOZodo  o308M™
ROWEHMG0YWO bosOxo s dgLsdsdobo 3OBEHOL Hywol mbol (335¢0gdsEMds.
355005, 3MMbEHOL fywol @Mbol ™530LBE0 HBYPI30MHOL IMBIBMWMBdS
»0mM330L°  LogMdolb  Gsonbo  ©IIM30EIdIMYo  0dbgds  aMbEoL
ROWEHM30 M30U9090BY [72].

LodMmEMME,  30m63M9HMIWo  BHM3MPOOIROMMO  3gadoLom30L  50y9gds
300MHM0BMm30x3L9d0L 69939, Mmdwols  Jglsdsdolo 2560LsBE3MYGdS
3930560 Jmdol boddgregtmg s ol s®gdo bosoy-aMMbEHOL BMG9dOL
P90 dg3Lgdol boGobbo gMmbEol fywwol mbol go56256Mm08930Ls s 3MMAbMBOL
090005359900 3gomEO  AobLHIMMGMId0m o 3503369 MdSL  0dgbL
bo®fgogo  B0fomdmddgadol  36edBHo3zsodo, oMy goblabezdme  0dbsl

ROWEHM3E00L Mo30LRWO  1553FNWOE0M MGl JMEMEEMds, MMAE0E3
MdMoem  353006030s  Bgsdomo  Bsdmbogbol  3oMmdgdsbozmmo s
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dmORMIGEHOH00 Jobsb0smgdgdOL BMMHI0MGOLMSD, bragrm gl )3565L369cbo
3oL A96530MHMBYOL 60ROl B30 FMGTO 0MHOYSEOVIO GOMDBOOL
36MHm3qL900L 063HIBLOZMBLL.

3.2 605053-3MMBEGHJd0L Fyaolidogho gormbool Mommgbmdmogo
3606mb0MYS s 153390 LoRJsMgms J9BLIBMZGMS

P9yeolidog®o ghmBomwo 3MmEglgdol sgmxs BEO0JdSE F0MOMOWPOW
393006000905 605-3MbEOL BMMGdIOL Fysedgalgdol batrolbols dsbgz96909el.
Lohgolo  3H9gbosbmdols ao3egbolis s 3Mmgbol 89dsboBTols  AsbLlbgzsgqdmEo
06@9M3693H5305  OIOLIMZ0L  4905EMbYIM  3mbEIREOLME  FgsMgdoom.
dbger0s ©93909B6bIM™ Fgbggdsl, HMIEol dobggzomsg ffobsmmdol BOHs
0603530990 JOHMBooLsEA0 0HBMEIOS B0sEIROL 3H9B0sbMBdOL 450 YILM6
96O»s© dobo BmMGOoL O gsdgaligdsdg. 90bodbwmwos s Jgodwgds
393639 gL 29X 06X 390500 505©oY-3OMBEGHIOOL BoBrnMm  3eoliBY, MOoYSO
Sbgmo  BHodolb  mobs  Bobgmowgdolsmzol  B3YEOBO0IMNG  30OMBOHBOIME
030190505 3033gJul goblabzMagl ,,256bme30l" gi39d@o [35].

B905306090 Bs8mbsgboll doM0mso 30OMIgdsbo3mMEm0 356599EHMO -
LoBdo6g, 0©I6GHMO 3060HMdYdT0, 3oebbs 353006305 3000l 06¢3GdLOZMISLMLE.
Bsd0™ddo  dm399Mwos BgI30MMEo BsIMbogboll RMm®IoMmdOL BobogME-
o935¢03MM0  dmgol  olvdMIds.  9MmmMe35HgdME0s 93 IMEYEol
d9L50530b0  LOsbYIMOTMm  bdgds o  3Mmb63OgBMo  STMEsbol  Assfy39@O
3565393900l (335¢9d5@MBOL GO OS35DMbBTo [38].

B90530609)m0  BsdMbsgboll  dmdGomds  Fogerol  Loboom, dgodwrgds
393500390 393G Bo350admob s godmzoygbmor  donby
393039wgdMwo  356mbBM™0gMgdsbo.  Bgs3ommo  Bsdmbowgbols  Mgg0dby
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©099Y9 56 5(OL BodmMmyser0dgdIwo gMmosbo 3mbEgxos, 93s 9d30MH0IMWH©
©59(%3039005 Bs9Mmbsgbols dmOHRMIgEHMo0Ly s M30M39wglo oMol
OO GHMOdYWIBEGHMOOo  Ggg0dol  Bsdmygoodgdsdo.  ®ggodol  Labgmdol
obOABs  AodMmoYygbgds 96>  Bggmgdmogo  Lsbom  GgobmeorlLol
360039M0m30, 5M599 dolo Lobgzeowmgds, MHMAGEoE godmbo@egl LoBds®ols
@5 BLOEMTOL MYOMOYGOHISZTOML. BH0Es3900L BMAWIX35-oB9(3JdS JOMOMOWI©
AGMOdMIBGHMO  Ogg00Dg bgds. 200 Bs3ool boGxols s  Jobmdobs
RMOI0Mg0)wo LoBJsM0L 3900HBg o BYRe3gbsl sbgbl MgwogRols M
@5 LOLOBOZOM FMY. BsFIMBsgbol BMGToMgdsdo 515939 O OHMEL SLEOVIGOL
R9OOMOOL Jobmdo, B5Yob 0ol 2oblsbwg®magl sfibgzol Mmls [41].

B95300wo  BsBmbo@gbol 35615993 Mg00Esb  FBmMmm35H90MEo
M9 9gd0 d9L5d O™ 00993056 Lohgolo 0bgzm®dsizools
3MLMHMYMBOEgOoL  453m  353PY30GHM®M Moo  3M5gdEBH03MNWwo  sdm356900
©5L5339%0 LOBMLEGHO®M. 50 Tgodgds 085Hg EsBLAYds, MHMI YOIy b
dmE9gdo  99m0ygbgdosh  olgo  sdmEsbgddo,  GMIgms  4909HY393
39309000 oo LOBMLAEHIL  Fmombmgl, Moysb  sLgmo  IBHI0EgdS
93930 WMA03796 Q535X 9MGOMOL. LSBSBOLM 9o
Po8maqbogos 89dwgao Loboo:

H_T=l-K-1, (3.2.1)
boQS3: q 3oL batx ol ghmgme Logsbgby;
t - Q6OM;
X QS Z - 39bLoboggro 339000l 3MMMOHObYEJdO;
LK, - 99Lod530LS §3000U, §goedmsbmddobs o

5mOMJgdol 06@E9blogmds.
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59 3565993HM9d0b Y39wsBg o LOOMMEGL FoMBmoygbl [ -Lo s K
- 2oBLsBE3Mms.  gosbas®m0dqdgddo  s00gds 53 3965d9BHMJO0oL  Lodsem
3600369wmd900, 6o3 dobgbo bgds 06053008 gOHMbomwo 3OHMYbMDOL
15039MBOL BsMOLLOL Og390mMGBOLS S M30M39gl Yym3zobs gl 4sdMObsEGds
00500, OMI ghomo s 03039 §3000L Lsdmom 0bEH9gblogmdol 89dmbgggzsdo,
0605300 96mbools 36OHMybmbo 096905 LEOMYPOoSE
MOMN0YOHMYBLHZ539dw0, 306000056,  GmamO3 Lo, 5625Mm0dolsls
959039 ™d5d0 800Mgds JOHMGMEM3560 30MMYMOGROL  5G59MHMYZ56M™M369d0L
3M9803096@0. 51939 969653 9d 9603369 ™m35605 g dmsbamgdols Losbys®odm
bLoEOEOL  QoBLYBOZMS,  Foh3969d 0560  BMbJ30000 Tdobo  (335¢gdIMBOL
Dommpqbol 9gdmbggzsdo [76].

B905300w0o Bs8mbogbol 356599BHM00b, MHMIwol BMGI0MYdST0E
9dmbsfoegmdl bdgergmol 30OmMmEmyool 303wol momddol yzgws 3Mm3gLo,
06035300 9OHMDBooL  5TMEsbgdoL  gowshY39BHoLLl  Yzgwsby oo
960093690md5 9603935 LoBJoMgL. gl FoBERIOO(359, B3RS0 LORJIMY gobloBEZMLZL
605@5y-20bGHOL bsfoeszbg 6535000l 06503 MG doey® Hgdmddggdsl o
505Lmsbs3g m300m B350l BHMIBLEMOEHWMBIMOSbMBIL. BgIS0MMEO
Bo9Mb59bol Mmoo (8golin) LoBJsMOL bosbs®M0dme doMgdwyEos 89390
Lobol ©odm3009dMqds [39]:

1
U = (mov7) /n0+1(hl)1/n0+1 = m hZ [P, (3.2.2)
boQS3: m 5oL 39530309630, G0dgos 0035¢0l{obgdl
bm®3e0056mdsL;
ng - BOOHOMI0MO bm®300056Md;
h - fgoamgo3980L 06¢9BLogMd.;

l - B9O©ML Log™Ady;
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1 - bs®olbols 3s63969d9e00;

ng+1
mg - 35005300 Mool bmdgo;
P - 3Qd0IM0 BEMMb3gymaol dsB3969d9ero.

9053060990 Bs3Mmbsgbols Lsdwswm bLobds®g Vs 2560LsB03Mgds:

mhZ[m"
l

l
Vi = 7 J, udl = (3.2.3)

50 93965L36gol  odmygbgds  dmombmgl, oo  gdudgModgbEH o
dmbs3999%0L  Lomobosm 939 doggdsl,  BMIGWOE BIWIJM  S3GHMOM
99b900900L5d906 BMM309e©ds s SFoGHMIdE 2996356008900l 890929003
96003569000L5g96 25635303056 ghmo Gogomss 30 [77].

300MHMIGoMEMS300L 3054303580 Bs305Mm© 393039 9dME0s 653500
Lodwgom BosBJsMOL AoBLEBPZMS FgBoL BH03oL sTMI0EIOMEYGOOm, MMTJLOE3
3900boGogl  0bsdse  dMOMIL o 3olbImdl  65350L  M930LYBIO
B9530600L Jobmdl FgmEowdo, MHmam®i 13bJjgool Fomdmgdmwo (3Mewogb@o)
Amos ool Bgs3oMol  Lodmom  Jobmdol.  Lodmoerm Lokt
Dgogodymzosb  x  dsbdowom  ©@ITIMEGOME 3390000  459Mm0bogds

39009bs06sc:

V, = mezi, (3.2.4)

boQS3: m 560l 30930309630, OMIgeos omzseobfjobydl
1390HMOBY 653500L A5bMIL 5bIdIMO IMSMdOL
3006530329H0 0g5000L5496;

c - LoBdo®ol 3m9x30309630;

L - 3L39IOOL Jobmdo.
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0v9 bLoBJoMol 3m9x80309gbAHL ¢ -U do3009dm dsbobgyol dobgzom, 35d0b
bobrxo x 3390030 04690s:

q = Vo =22 (3.2.5)

g =2 (3.2.6)

No

1939 Y] OYdzgdm, MMI  SMOMJWgds @S  fywol  IYMM3YdS
B95300o Bsdmbogbols Lsbom o gogwgbsl o6 sbabgb oMoysiomw

9OD0sHY, 95006 (3.2.1) ©99M30Y0MEqd0L  Qom35¢obfiobgdom  Fgodegds

s3h9MOmon:

L67220im 52 — (1 — K)dx. (3.2.7)

No

0¥ 303009dm, OmAd K = const, 95806 (3.2.7)-0b 0b6@&9ga®m9d0m d03009d0:

zL67\[im

= (I - K)x. (3.2.8)

35906 L39O LoBJoMg bm® 30sbmdol 39M0w By 0gbgds [3]:

1
p, = dle (3.2.9)

21/6 ’

(3.2.9) 296 mgdsdo V,-ob Bslidom, 30300900:

_ 2967 \[inYem . Vzirem
A= = .

(3.2.10)

nozl/ 6 Mo
b6 3c0056md0L 3098303096@LS s 39000l Lodswegl JmGmol 3530060,
390dgds Ho0dmzsa0bmm 99990 Loboo:

Ae= 22,2m,. (3.2.11)
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50 13565136900l gomzgscroliiobgdom g394690s:

Vy = 22,2\/zim, (3.2.12)
d9Lsdsdolo:
(I—K)0'3x0'3i°'35A1/6m°'7
VA = 0,7 . (3.2.13)

o

Logo®ms  900bodbml, Gmd  (3.2.12) gmOINom SO 96Ol
3900350006900 B53obol BMEOOsbMds, MM 5MIBIMHO 3MJ3500 BoDOIME-
Jodommo  9x89dGHoL OMEBg godMgEbo ©slsdz900 LobdsMol MomybmdMogzo
39bLOBEOZMOLLL.

SMLgdMEo 693009630900 0M0PIEOME0  9IMDOoLOYID  ©OE30L
d0Bbom Bgs306MH¥0 Bs3ooL Lobds®ol sbodzbs (0,1+0.2) 3/H0 gsGawgddo,
M3 gdM0s ym39ewa356M ©odsxgMJIMIL @S sG0GMI 9930 9dgE0s dolo
OO 2560LSHBIOML 0d LosbIMOTM ITMI0WIIMGdIdOL  ASTMYgbgdom,
HMIgog 0035¢0obobgdl bosoy-2Mmb@GHgdol 130H03M-JodoG M30LgdIMS
RO 3m33gdll s 985bmobogzg  9BMA3z690056  ocgibzol  BobozmEo
36 396930L Y39 B LOMEIYMBOW?, MJMOOWSE EILBIOYMNJOE bosbYIMOTM
gl [78].

e
- 3
-
T E
——
-
-

tg a=i

< > X

* L

X

Bobsbo. 3.2.1 Bgs306vymo Rsdmbogbol Lssbys®odm iggds
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B9053060790 Bsdmbsgbols Bosbgao®modm bdqds dmEgdreros bobsd 3.2.1-
9.

DMPoo©,  dOGHYgo  bs3ool  89dmbggzsdo,  bobxol  dosblols
390@&Mgds Bsofgemgds 990gabsocmoc:

22 = (e = hogy—h,)y, (3.2.14)
boQS3: Q SO0l bodx0, L3306 (FyseasdYMR0Ib), MO®e3 X
3563000 EsdMMGOM 3393T0;
& Noggy s - 99L5d5FOLO, BMbEo Bogrgdgdob,
065300 GHM530990 §ysedmsborddols o
5mOHMJgd0l 06@96L0gMdsmMs LosbysGIOTm
3oL3OEgdo 360d369wMds60 MHMOl
500 0b¢IM3>¢do;
y - 0950039936900 BsOHPMBOL Logsby.

LoFoMMs 500b0TbML, GMI yzgws 3mb3MEwME d9dmbgg3zsdo, godegds
L5560 dM IMEYEds 396 YBOWB39Egml 535 099 08 BogEMMob LM ymzowo
50mobMdM030  sbbZs, Toa®sd  Hobobo®  ©sbodbmwo  Lo®(dmbm  mbols
d9L50580bo FMbEGL Fo9ds¢3035d0 (36MmdoWo MHMIGE0dg MoEblzomo dgmMmEOL
3990yg9gbgd00m dolio LoLEHITsGHIMO LOHYWYMAS.

B953060)0 Bo9mbogbols b390MH0m0 bsbrxo M GHYgeo
653500900Usm30L,  A9Md960L  dBoL  vWYIM 339000, [oMTMoEAIBL  EOHMOL
109390 BMBJ300L  30MOEO0bsEHJOMD  ghmo. gl 60dbogl, ™I Mm3e
SMOHMJgdsl MY gd9E3gmdm, 35d0b botrxo 2obolisbmz®gds:

q=9(xz1t); e=el); K=K(Q®), (3.2.15)

boQS3: q Kol bo6rx0 bs35000L Logsbols ghmgmenby;
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X,z - 50900 339000 3MMmOEObSE3G0;

t - QOMOL 35(539GG0;
e K - d9L53530L5 OMOL 5OYOMWO
dmd9bEobosmgzob.

OMAMOE  9MgOHmbgw 503603690, mommgmeo 58 3033mbgbEoL
339905Mds (§45cdmbmJds-0b3gblogmds) MOl 3mbdi300s s s80GMTs3
Lbgoolibgs  9bseobmGmo  35bmbom  (3Gom) 50LbGds, o3  FoFMOOEbIZL
bm3g@3mbogool  (dogrms  3mgdggdol  ©sdm30qdmegdol)  3M0biEodol
399myg9b690sl 3OM3gLOL X 53O0 939dGHOL Tglogsligdesc [35].

B9053009wo Bsdmbogbols 0o §yow89gd3zmgdols s JogyEogdgwo
Jugol 36Hm9dGHocmgdol 365d3H03580 FoMmMM 250MmYygbgdsl 3MEmdl 535¢. o.
3MbE0530m30L [1] 096 999m:535H9d90 9980980 Lobol sIM3I0YdIYEgds:

h, = /%x (3.2.16)

boQS3: hy 3ol 6535000L LoE®mdg AsbLsbowzqw 33900805
X - 056000 L3006 Bo35000L  oblobogger
3300500Q);
c 3093030960, 6HmIgeoa SHsLOSMYBL

0900899360900  Bgs3oMol  Jobmdly o
b 3e0056mdsL;

e K d9L50580bs {3030l s fgsdmsbogdols
0b@9bbogmdgdo.

(3.2.16) 5930009010 gds 30000 bosbys®modm bidgdol (bsbsbo 3.2.2)
399myabgdoom.
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" »ld »
+ >4 >

Bob. 3.2.2 6535000 0530L1BsE0 BY30M0L LsbYIMOTM Iiggds M6BIGO
dM5mdOLSMZ0L

M6 d9BMdg  dx 8s6d0wom ITMMGOIM 33900l FMMOL OOMOL MOES3
396M0m©do bgds dmbmwo boggdgdol bsfowols Bogmbgs (0bgow@Hessos),
bem dgmeg 6sfogols BHMobBo@o, Moi 0derggzs bggo®omo babrxol bsbmOEL. gb

33X0g0g05 390390 godmabsdmo 999gabso®ac:

dq = h, )V, — h,V, = edx — Kdx. (3.2.17)

Lodmom BoBJoMg bo3ool 63doldoge 339080 oboloBM3Mds JgBol
dobggzom:

87 /hy .
v, = n—JO_,/th — Ch,, (3.2.18)

¢ =&
No

boQS3:
(3.2.18)-0UL gom35¢0olfobgdom (3.2.17) gob@Hmegds doomgdl Lobgls:

C(hZ + 2h,dh, + (dhy)?) — chZ = (¢ — K)dx. (3.2.19)

93



Bo@owo Gogol  dhi MLslemmE d30Mg BLoOEOL MYMWIDIEYMGBON
030J690>:

2ch,dh, = (¢ — K)dx. (3.2.20)

50 135653690l 0b6EH9aMm000 dogz00q0m:

h, = /%(e —K). (3.2.21)

d00gdMwo  ©M30©YIMNgds  B5350L  BgsdoMol  Bm®IoL
50F9M0LsmM30L 9YMHPDbMdS 83905L, HMIXOL F0ObBYIPZOMOE 3M9MIBIOIMO IMSMBS
39330005 36505600 AMOMBOM. 35306635 SBYMO 3905 FIAMGOEbIZL
©O0x8IMIB305WMM0  49BbGHMWgdol  9dmygbgdoo  3Mm3glol  4980x336MOL
(3000 9IMBSL, Mo@ob (3.2.16) 45B6BHM@gds Loglgdoom FoMFH035 F00MYOS
bserxol fy393™dolL 306m30sb. 9317993500 §35d3L  x Loa®dol 9MogMEo
Los60L LHMO3MPbS BIODMIO, HMIGEHYS3 B9IMIEObJds POHMOL g mgmedo
Pyob dmEmmds oo x(e — K), 3bsos gb mHy39@™doL 306:md0L 0sbsbds
mbs  oBHMwgl boxl x  33gmdo - chyh, , 96 dogzowgdo h, -ob
3963L5BO3Mg (3.2.21) 49bFGHMgdsL.

6535000l LOEEMOL ASBLEBOZMOL Jmyzs60o Fgom®o 9yMHEbMdy gEo©
Mbgd  @obgo0Bo3osl  @s  s3oLmobs3g  ORIMI6E0MIOMEO  SVOOEbOZL
Bodmbogbols  gm®BoMgdol  3OMmEgLbol  SEHgOOLsM30L  BMm3EgdMOS
d0BbILOb M FomgdsBH030BOE0sL, Mg 39TMObsEgds Lo®figog0 FSOMMdOL
B9530600L Jobmdol 30M93w03ME JobMdMb do@EMmgdsdo i = I.

Losbgo®0dm  bdgdol dobgzgom (bsbsbo 3.2.1) Fgodwgds @3[gOHmm

3990090 2ob@megds:

z=12zy+h, —ix, (3.2.22)
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Lo0bs:

Z=Zx_g (3.2.23)
306500056 dz/dx s®0ob 509dwo F9OHGHOWI0 930LvRSE0 BYI30MHOL
PotBmgdmwo, 5649 b3gsbsoMs  30Ms3wolzMo  Jobmdo I,  H™Igeos
Bo9b533¢gd5 BL3IIOOL JobmdL s T9Hol BmEMTMEom dma3399L d9dgao Lobols

593000939 gdsls:

(e—K)x = :—ZJh_x,/hxlhx. (3.2.24)

50 993565L36900 296GHMgdoL LG 0©IbEHOR03Zs300L Jobboom (3.2.21)
396G gdsLmsb, (3.2.24) 9™ 300G gdsL FodmMm350y9bm 9990 Loboom:

(e-K)ng x _ 1 |dhy .
= ek (3.2.25)

50 496@HMgdol dodgbgbs dboGg dJowgdmero 3900l  Lyxdzgw by
3900905 B335 M0 1-0l BHMES s 5doEMa (3.2.25) 35b6GHMEgds Imy339dL:

Vi = % -1, (3.2.26)
2i

Lo0obas: % =
X

Lobobegmm  306Md0L  qomzswobfjobgdom, x =10, h, =0 (3.2.27)-0L

(3.2.27)

06930 335w g3L:

h, = 2ix. (3.2.28)

(3.2.28)-0L 200350 Lobgdom s Lomsbsm 4s6MHogdbgdom, dogowgdo:

ax?dx = hidh, — ihidx. (3.2.29)
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©0xBIMIB306090w0 2obEHMEgds, 3boos 96 5dmoblbgds B3gMwgdMog0
&9dMols 06 93G5 9d30L gsdmygbgdom, s8o@mBss vy d0g0wgdm b = ihy, 85306
(3.2.29)-0L 0639260905 LoboBPIMHM 30OMIOL Qom35¢olfobgdoom dmy3;39dl:

h, = 5\/5/3 ax® + 5bx. (3.2.30)

9L 2356@M9ds MOl 560l Bsdmbsgbols Mgoe®o gobozmMo Lmemomols
Sbob30LORD, BoaMsd ol  JoE0wgo0m 39  2odMboBogl 65350l dMIMdOL
3L BHOEG0MbIMOMAL, 3000609  890mmo35HdMo  (3.2.21)  39bGHMgds.
0535b55dg, 306390 Mbgdo dosbermgzqdom 396 F9az30dw0s gobalobzmmm
653500UL 6900Ldoge x 3390080 IOBMIYEHMOIE0 FobslosMYdYo hy . bgdmm
656396900 fgloom h, -0l Jglsdsdolo O35PO0BbM® OLEAZ3900 Jsbmdo, 6wy ol
Jobmdo,  ®mIgeoE  3LMBMBL  35s3MGHOL  2oMYEH39MBOL  30MMOLL.
060353090 9OHMDBoOL  MHoMmEIbmdMH030 TgxsLgds Jgladergdgros dbmewm
Lo0bg0bOM FgomPom b MBMsM  gosbasM0dgd0m s> YY) 08 FMEOIMEOOL
399mygbgdom. MHMyMeE 9Mogembgw 530b0dbgo  Lbgoslbgs s3@™Mol dog®
0990005359900 1533900 LOBJSMOL LYsbYIMOTM ETM30YOMEGdsBO ghmo
5 02039 965¢rmy-EMYJEHMOHom boliosmYd0sb, s1939 doz3009m, GMI olobo
0v)  Bsom3wgdosh  BsOmmgdmwe  dgsdo  Bo@sbolomzgol,  Loglgdoom
39935OMGdg0os oo AddMmYygbgds  B0soY-aMMBBHIBOOL  0M0YS30IE0
9OMBooL MoMmEbmdMH030 T9x5Lgd0LIM30L, 3065006 dgstro Lbgmerols 3MmMo
Pmbo 93300005 9bLb3939d0s BMEHMZb0 FOBOZMOO FHobolb, 3ghdmo 3o
6055y-20mbEGHOL iyoedggao 953693530L 3O Fmboboysb.

39O 590Ls,  B05oY-3OMBEHIOOL 93095 3HJOOL  F0MY30gdS
B953009-0M9310OH0 9839dGHIO0L HomdmImdolsgzgh s domo BmGIoMYdS
09500d93L9d0L  bomolbols JglodsdolvoE, MOOIIWIMIE (33¢0L  0MHOYI(30YICO
96OmBooL  Bb3oslb3s  BEBO©0sDY 95369393900l BO3BMEo  FmbslfimMmdols
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3060m0d9dL. (3.2.30) gmEIMwom goblobmgdme h,  bszsol Low®dgl, B3zgb
ymgz9gemgzol  99a30deros  dg3mbodsdmo ol osdg@mo,  GmIgwoi 96
©05993990090569d 060530 9OHMBoSL Qo MBOHWB39YgmRL
0300950936350 35¢53MmEGHOL FEAMOM™BSL [79]. Pyamobdogmo 9HMBoob
509bMdM030 3OMabmBo  MIMPwm© 3538060 JdS L3900  LoBJsGOl
3obLsBEZMLL.  Bgdmm  ©o35P0bgm, MHMI  Lbbgoslbgs  s3@™Oms  doge
090005359900 1533980 (56535009 3bo)  LoBJoMol  Losbasmodm
©59M 30009090560 d90dgds 3o0mbod e 09650 960560,
dm©O0x0(30090w0, LygMmnMm BEGHMMIEGHMOOL J98I0 Bobol mEMIMom:

VQIo = A\ (y1 —vo)d. I
Aol 53393053 B0o@Iy-3MbBHJdol  L3gE30xB03MM0  M30L9d9d0L
390035¢0lLjobgdom  godmzgbsdmo  d9dgao Lobob  3mGgdEoMgdwo

©59M 3000939 9d00):

Vil = AJ (1 — vo)(1 —n)d. II
I s II gm®3)eol msbsgs®omds @ dgodegds Homdmgzoaobmo d98gy0

Loboom:

— & _ _An—ve)da |1
£= VQIJI A (r1—vo)@1-n)d T Al1-n" (HI)

3b50005 II BmOHINwom godmm3eowo ©sLedzgdo LokJomg 93335 Mmm
dbMEME ©0599GHM00 s 259m30949bmom I gmOINWs, 9.0. ob 2sbgzLoBYgOM™
5o ©053gEMOL BslBom, GMIgoz MoEbzmdM035 Gmow 0d69ds (1 —n)d.
9l 60dbogl, GMI 33mM9dBH0MGPPME  BMOIMWIL (BMIgEog 0035¢olobgdl
33693530 BMM0sBMBL) 5 9OBYOME BMOTsEH0ME BosbasModm gmGmIMEol
399mygbgdom  BomMadver  Jggagdl  GmMoL  goblibgsggds, 20963560900l
»30MI0Mgds"  80353903bmm, 530l dobgzom 060300 9OHMBoOL
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36Omabmbo, LR Mo bBoffowszgdolbsmazols, dgbodsdolo  sdM30©YOIMgdOL

3990mygbgd00m 435deg3l:

6
By (d\> _ 1\ _ () _ 6
pe@-([5) =@ e w
d9BH0  035LR0BMYBOLIMZ0L, BogoGIMMm  o9b39M0dgds  3mb3MYEer
9ogowomby, HmEs n = 0,3:

1 1
&= \/— = |—=1,2.
1-n 0,7

(IV)-b Bobggz00:

ﬂ:(@)6=ae6=126z30.

E 2 VQ)Z

LodME MM, 8030090m, OMA GMmEs n = 0,3, EsL¥I39d LobdsMgms GOl
3obLb353905,  o9bgM0dgdIEo  sOBYOIEO  BmGMTsGormo s B3zgbl  dog®
090005359900 30609J3H0MJd0 BMmEOIMEolL 25dmygbgdom d9500996L 20%-
b, bewm 060y5300  9OHMBoOL 3OMABMBo  Jgusdsdolo 0dwrgzs 300%
3OMI0EGSL.

5J906  498m30bsg, F9a30dwo0s  ©o39L3305m, MHMI  9YE30WYdYE0S
605053-36bEgd0L  Hgaolidog® gHMBool HomEgbmd®mogzo 3MmMmYbmBolsmzol
5153390  LoBJsMgms  3MM9IEGH0MIOMEO0  ©ITMI0YOMdOL  25dmyqbgds. gL
©53M3009dMgds  0035cobobgdl  Bmyogho  B3gEzoxo3sl,  MMIgwos
396306MdgdMmos  Boosy-aMbBHgddo  80dobostg  BoBozMM-Jodomeo
36MHm3qLgo0L BoMmm 139dBHM0m O NYOOHMBIIWYMBL MOS0 ghmDool
366 Bol Jomoe Bo0TgEMBSL.
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B030Hwo 39b@9350™doL 60%-0b, 70% s 80%-0L 35600563Hgd0L MML;
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