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Makomnasia TpyOa/ia XapakaT/aHAETraH KUCUIMAMral €IHUIIKOK CYIOKJUK XapakKa-
THHA MATEMATHK MOJIE/IAIITHPHUINTS OUJ MAbJIyMOTJIAD KEJITUPUITAH. TaIKUKOTIA TPY-
6a/1a, KaHaJ1ap/ia Ba derapaBnii KaTjiaM/1a XapaKaTIaHaéTraH CyIOKJINKHIAHT JaMUHAP Ba
TYPYOYJIEeHT pexKuMIa OFJIUINN, XaMia Yy pesKUMJIAPHUHT Maiiji0 OVIMIINHUHT DU3UK
MOXUSITH Tax/IIJI THIraH. ByTyH y3yHauru Oyiinda y3rapmac JuaMeTp/u Tpybajiaru cy-
IOKJIMK OKUMUHU KAapPailInK, OKUM Te3JIMI'M €NUIIKOKJIUK Ba3ura Tpyba JeBopH1a HOJIra
TeHr Oyasu, Tpyba Ypracusa sca MakcuMas Kuitmarra spumian. CyOKJINK HIUra KO-
JIAIITAPHUJITAH XapaKTePJIH y3yHJINK XaMIa pajanycra 3ra O0yiaran, yku Tpyba Yyku Ouiax
MOC TYIIaJIUraH CUJIMHJP OPKAJIU OKHMO yTa/IuraH CYyIOKJMK XapaKaTW ypraHusraH. Y-
Oy IMIMHIpAArd OKMMHHMHI MaKCHMaJ Te3JIUIMHY, TPYOaHWHD KYHIAJIaHI KECUMU OpKa-
Jin OKuO YTaJuraH CyIOKJUK Xa:KMUHHU, OKUM Y3YHJIUTH Oyiinda TPyOAHWHT MITKAJAHUIII
KAPIIMINK KYPcaTuill Ko3(hOUIMEHTHHN XaM/Ia YPHHMA KYUJIAHUITHUAT MaKCUMaJl KUii-
MaTHUHI Xucobsam dhopMysiacu Yukapuiral. Mmkaganumra KapumanK Ky pcaTuin Koad-
GUIMEHTHHN XUCOOJAITHAHT SMIUPUK Ba SPUM SMIUPHUK (HDOPMYIATAPUHU TAKKOCIAII
HATIKAJIAPH KeJITHPUJITaH.
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1 Kwupum

CyrormKIapaa EmuKOK/ TMKHIHT MaBXKYJJINTA CYIOK/IUK KATJIaMJIaPDUHUHT Oup Ou-
pura HUCOATAH CUJIKUIINATA KAPIIMJINK Kypcaraau. Bomkada Kuimbd alTranga, JaMIHAD
(kaTyiamiin) oOKMMIIAp/a EMUITKOKJINK 9Ba3Ura WIKU UIMTKAJAHUIIL Haiigo Oyaaam, y Kar-
JlamJap derapajiapujiary ypuHMa KywIAHUILIAp MHUKJOPU OuiaH udojaiaHaid, SbHU
OUpJIMK fo3ara TYFpU KeJaJuraH ypuHMa Kyd MUKJIopu Omjian xapakrepsaHain. Cylok-
JIMKHUHT afipuM KOHIIEHTPUK KaT/aMyapu Oup Oupura HucOATaH NIyHAl XapaKaT/iaHa-
JKu, OyHJIa CYIOKJIUK TEe3JIUI'M acocuil YK Oyitnad ityuanran Oymaau. Bywnait Typaarn
CYIOKJIMK XapaKaTh JaMuHap OKuM Jeituiaam [1-12].

Peasr cyok/mKIapHuHr XapakaTu KyIruHa XOJIap/a JaMUHap OKUM XapaKaTuJaH
KecKuH bapk/aHan. yiaap HIyHIail Maxcyc XyCyCUsTra 3ra OYaa/iuku, y TYpPOYICHTINK
1e6 arasagau. Tpybasap, KaHa/LIap Ba derapaBuil KaTjamap/iaru peaJi CyIOKJIMK OKUM-
Japujia Peiinosbac connauar opTd 60opuiim ounan jamunap hopMajiaru OKUMHIHT TYP-
OyJIeHT OKMMTra ailJIaHWINA SKKOJ Ky3aTuaaju. JlaMuHap OKUMHUHT TypOyJIEHT OKUMTa
Oyniait yrumunu 6ab3an TYpOYJIEeHTINKHUHT Taiij10 OYumnm j1ed XaM aTtainaiu, y OyTyH
IUJPOJIMHAMIKA, coxacuia byHIaMeHTag  axaMuarra sra. lactimad Oynuait yrumn Tyrpu
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Tpy6a Ba KaHAJUIADIATH OKHMJIAD/IA Ky3aTHIraH. Y3rapMac KyHIaJIaHT KeCuMra sra G3-
raH CUJLIUK, JIEBOPJIA TYFpu TpyOa a PeitHo b/ ic COHMHUHT yHYAJIUK KaTTa OyIMaran Kuii-
MaT/Japu/ia CYIOKJIUKHIUHT Xap OUp 3appadacu TYFpHU UYU3UKJIN TpaeKTopus Oyitiad xa-
paKaTIaHaIN. BINIIKOK/INK MaBKyI OV/IramInra cababiid, CyIOK/JINKHIHD [eBOpra sSKHH
JKOMJTaIlral 3appadaJjapy JIeBOP/IaH y30K/[a »KOijallran 3appadaJjapra HucoaTaH CeKUH
xXapakariaana Oomuraiin. OkuM TapTuOIaHTaH X018 OMp-Ompura HUCOATAH CUJIKYBUIN
JamMuHap oKuM (Katiamiiap) cudaruia xapakaraaHaan. AMMO, Ky3aTHIILIAP [MIyHT K{p-
caTaJinKu, PeiiHOIbIC COHMHUHT KaTTa KuiiMaT/iapuja OKUM TapTUOJaHMaraH XoJaTra
yragau, ssbHU TYpOyJeHT okKuMra aitiaHamu. OKuMIa Kyd/ad apaJialluil coaup OyJiau,
OyHU TpyOaJaru CyrKJINKKa OYEK KUPUTUII OPKAJIM KYPUHAP/INA Tap3/1a udojaiail MyM-
KUH.

By raxkpubanu amasga kysarum jgactiad O. Peitrosae (1883-1912) tomonmman §1-
Ka3mwIral 0yu0, yHa OKUM TapkuOura panr kuputmwirat [1]. Oxum mamuHap 6yarania
OVEK KaTbuil YerapaJiaHral dYnu3ukap O6yiiad xapakaTiaHaId Ba OKUM TypPOYJIEeHT/INKKA,
aliIaHuIy OUIaH CYIOK/TUKJIATH panr OyTyH TpyOa OVitiadb TapKaand KeTa i Ba TpyOa1a-
I'd OKMM paHr OmjiaH TYIuK OVsaaau. By myHn kypcatajuku, TypOy/JIeHT OKUMIa Tpydba
VK1 Oyitad XapakaTiaHaéTraH acoCuil OKMMIa KYHIAJaHD XapakaT Hnaiiao Oyiamgu, db-
HU Tpyba YKuTra MepreHInKy/sp OYaran xapakaT BYKy/ra Keaajd. AHa Iy KyHJIa aHr
xapakar OyeéK paHIMHUHD OKHM/Ia apasanmd kerummra oanb keaaan [2-10].

Yoy Taxkpuba Kypuamacu l-pacMjia KeJTTUPUITaH

JIAMHEBAP 0EEM

TypOvaeaT OREM

Puc. 1 Oxumra KyImurad paHnim CyIOK/IUK Taykpudoacu

Jlactnab Taxkpuba [) Tpybara mact Te3JIMKKa dra OV/raH CYIOKJIUKHA KUPUTHUIIIAH
bormranam. Aftnan oup Baktaa C uwanmnigan panrim Oyék F Tpybada opKam KyIImIa u.
Bynna kyimaarn xosnar cojaup Oyiaju: OYs/iraH OKUM TYFPU TOPUBOHTA KYPUHUIILIA,
CYIOKJINKHIHI KOJITaH Gapda Maccach sca GysMaran xosaraa Oyiamm. Y3 HasGaTmia,
OYsiIraH CYIOKJIMK 3appadajapy KoJraH CYIOKIUK OnIaH apasamuibd kerMaiian Ba D Tpy-
Oagarm OKUM XapakaTu JamuHap pexumaa O0yaamgu. CyoKJIUK TE3IUTHHUHD acTa-CeKIMH
opTub 60opumu ounan D Tpybajia NIyHIai Xo1aT naiao 0y/1auK, TEKUC XapaKaTIanaéT-
raH paHrm OVEK iiykoJiam Ba OyTyH XapakaT/laHAGTraH CyIOKJIMK TeKUC OYs/IraH XoJ1aTra
yraju. Panr okumra apasammb ketau, Oy MyHJIaH gaj1o1aT oepaganku, D Tpybaia OKuM-
HUHT TYpPOYJIEHT PeXKuUMHU Iaiio Oy1aau.
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Kucunmaiiuran €muimkok CyoOKJIHKIap Xapakatujga Peiinonbiac conm, Re = %

HUHT aifHaH OuTTa KuiiMaTujaHn OOILIad, JaMUHAD OKUM TYpOyJIEHT OKHUMIa ail/laHaJIu,
Peifinonbac coHMHUHT aHa Iy KuiiMaTu KpUTHK PeliHonbiac conum j1eb artasaan, OyHa
P-3UINK, [-CYIOKJIUKHUHT ENUIMTKOK/JINTU, U-acocuil OKUMHUHI MAKCUMAJ Te3uru, L-
Y3YHIUKHIHT XapaKTepJIn MaCIITaOu.
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Puc. 2 Jlamunap oKUMHUHT TYPOYJICHT OKUMIa Y TUIIIH

2-pacMjIaH KypuHajauku, Re < Rey,;, Oyiranga okuM JlaMuHap, Rep,., < Re 0firanaa
9ca OKUM TYpOYyJIeHT pexKumra YTau.

2 MacaJlaHUHT KYWWJIAIIN

Bytyn ysynnuru 6yiinda y3rapmac JuamMeTp/in Tpybaru CyloKJ MK OKUME Ba CYIOKTUK
MYUTa YKOWITAIITUPUITAH Y3YHJIUTH L Ta Ba paJinycu y ra Tenr Oyyiran yku Tpyba yku Ou-
JIaH MOC TYINAUTaH IHINHIPHA KapailIiK. FINIKOK/INK 9Ba3ura Tpy6a 1eBopIapuiari
TE3JIUK HOJITa TEHT, TPYOAHWHI YpTacujia Te3IUK Y3MHUHT SHI' KaTTa KUIMAaTUIra SpUIa-
qu. Acocuit §Kku TpyOa YKu OUIaH MOC KeJIyBUM IWJIMHIPCHMOH CATX, HYKTaJIapuaa OKIM
Te3yiru Y3rapmac Oyaau. AfpuM KOHCEHTPUK KaTjaamjap 3apo MIyHIail xapakaTaaHa-
JIMKY, T€3JIUK XaMMa ¥Koiia YK Oyiinda iyHaITUPUITaH Ba OKUM JJaMIHAD PEeKUMIA OY1a-
ji. TpybanuHr OonuIaHFUY HYKTACHIAH eTap/inda y30K Macodajia Tpydagaru OKUMHUHT
TEe3JIMK TaKCUMOTHU paJjuyc Oyitiabd, y3yHacura HyHaJ THpHUITaH KOOPIUHATAIAH OOFJINK
OyIMaiiu.

Tpybagmaru cylok/JIMK xapakaTu Tpyda yKu Oyilad O0CUMHUHT MMacalnImm aMMO, Xap
oup TpyOa YKHra mepreHuKyIsap KyHIa/JIanr KecuMia 00CUMHI y3rapMac j1ed Kaparil MyM-
KUHJIATY Ba3ura coaup oyraan. CyOKJINKHIHT Xap OUp 9/IeMEHTH XapaKaTu OOCHMHITHT
MACAMWINT 9Ba3UTa TE3JIANA/N Ba UITKAJTAHUIT XICOOUIaH Naii10 Oyrauran CHIKHUIIT Ky-
wiaHuiy cababim cekunamam [2-12].

Acocnit K 6§it1ab IuarHIpra 60CuM KydIapd pmy? Ba Pemy? TabCUpP TaJIH, yIap MOC
pPaBUIIJIA TUJIUHIPHIHT KUPUI Ba YUKUIT acOC/JIapura MOC KeJiaju, XaM/1a [TUJINHIPHITHT
€H cupTHu OYiimya TabCUp dTaUraH ypunMma Kyd 2my LT MaBxky 1 Oyiaan. Yly muIuHIp-
Jlarv OKUMHUHT MaKCHMaJl Te3JTUTHHY, TPYOAHWHT KYHIAJIaHT KeCUMU OPKAJIN OKUO yTa-
JINTAH CYIOKJ/IMK XayKMUHU, OKUM Y3YHJIUTU Oyiindya TpyOaHWHT UITKAJAHUIITA KAPIITINK
koedOUIUEHTHHN XaM/la yPUHMA Ky IJIAHAITHIHT MaKCUMaJl KUHMaTUHUA aHUKJIAI Taja1a0
STHUIAJIN.

3 MacajlaHUHTI eYNJINIIN

HumHapaarn CyrOKJINKKa TabCUD 3TYBYN KyWIapHU TeHrIamTupud (3-pacMm), xapa-
KaT iyHaumm Oyitmda MyBo3aHAT IMapTu cudaTnia yioy TeHIIaMaHu XOCUT KUJTaMU3

mmy? = pamy® + 2myLT. (1)
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Puc. 3 Hununaprarun CyloKINKKa TAHCUP ITYBIU Ky IIap

M9y uInKaIaHuin Kydu TPOEKIUsicn MycOaT uinopa OUjIaH OJIMHTAH, IYHKH TE3JIUK
rpajimenTn MaHduil (KaTJIAMHIHT OKUM TE3JIUIH PAJUyC T HUHD OpTHO Gopuinu OujiaH
kamasiin). Qopmysia (1) man ypueEMa KydIaHAINT T HA AHUKJIA0 OJIaMu3

N 2)
L2
Kapasraérran xosiia T€3/IMK © KOOP/IMHATA Yy HUHT OPTUIIN OUJIAH KaMasju Ba y €1u-
IMKOKJIMK 9Ba3ura y = r Oyarana HoJira aitnanasau. [y cababnu, ['yk umkaaHuin Ko-
HYHHUTQ acoCaH T = —ufl—z ne6 omamusz. Ymby udoganu (2) ra kyiitud, Kyiingarura sra
oy1amMu3
du  p1—p2 Y

H T T
Y L 2

OyHTaH

d_U _ Pi—pP2 Yy (3)
dy ul 2

SKAHJIMIMHU KYPUII MyMKHH.
Dumn y = r 6yarasga u(y) = 0 6yaummen brubopra oaub, yuidy GONTaHFIY apT
Ouian Terryiama (3) HU HHTErpasuiab Kyinaarn TeHIJIaMaHd XOCHI KIJIaMI3

_ pl D2 2
uly) = =F P C (4)

Tenrmama (4) marm §3rapmac KoHcranTa C' HE TONWII y9yH y = 7 GYIrana Te3anK
u(r) = 0 6§mum mapTugan doiiiamaHaMus, sibHA

u(r) = _p_14;5727,2 +C =0,
OyHTaH

pl P2 2
C= 5
L (5)

SKAHJIMTUHU aHuKIafiMu3. Yarapmac C' HuHr Oy Kuiimaruau (4) ra K§ituo

P1—P2 o  DP1— P2 2
4plL vt dul

u(y) = —



40 Hopwmypoaos U.B., Menrnues I11.A.

TeHIJIaMaH! Ba OyHJIaH §3 HABOATHUIA

P1— D2 2 2
u(y) = re—y°). 6
) =P = ) ()
TeHIJIaMara sra Oyramus.
[Mynmait kuamub, Tpyda pajumycu OVitad TE3JTUKHUHT MapadbOJIMK TaKCUMOTHUTA STa
Oynmamusz (4-pacm). Vmby Te3NMK Y3UHUHD 9HI KaTTa KuiiMaTura TpyOAHUHD pTacuja
(y = 0) spuriajm Ba y Kyiinjarn MakcuMasl Kuiimarra sra 6yiam:

b1 —DP2 o
maxr — . 7
u oL (7)

P, 7

Puc. 4 4-pacwm.

Tpy6a kecumu 6§itnab oKuO Yrajauran TYIUK CYIOKJIIK MUKIOPH () (CYIOKINK capdn)
aftnanma mapabosion 1 xakmu cudarnia annkaanan (4-pacm) Ba §3 HaBbaTuIa Kyiinia-
ruda aHuKJIaHA .

Tenrnama (6) Hu r? KynaiiTupamus Ba G31aMu3

_pl_pQ 2 2 T_
u(y)_ 4/1/.[/ (r y) r2

?

OyHTaH

2 2
P1— P2 =Yy
u(y) = (

Y
i ) = a1 = ). ®

r2
SKAHJINTUHA Ky PUAI MyMKHH.
JloupaBuii kecumra sra 6yran Tpyoda OpKaJu yTajural CyIOK/JTUKHUHT YMYMUH OKUMU

yayn laren-Tlyazeiin dopmynacu|1,3,7,8,11,12] naun doiinananud, Kyiujaruin aHuK1aii-
MU3

2 4

T T 3
Y Y Y
Q= /u(y)Qﬁy dy = 27Tumax/<y — 7’_2) dy = 2T Upas| I,
0 0

2 4,
AbHU OKUM capdu yayH ymoy dpopmyrara sra Oyiamu3

Q=on. PP _rg_%Q_W(pl—pz)r‘*

e = ) 9
4pL SuL )
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Tpybanunr KyHmaaanr KecumMu Oyitnda KUiiMaTn Kyinujgarnda aHuK/IaHaIuraH OKUM-
HUHD ypTadya Te3JIUIMHU KUPUTAMU3:

Q

mr2’

(10)

2l

Dopmymna (9) vHu sbTHOOPra oaran xoua (10) Hu Kyfingarnda é3amns

i — (P1 - p2)7“ 2
SuL
Oyukuus 4(y) vu popmyia (7) OGuman aHUKJTAHATUTAH Uyy,q, OMJIAH TAKKOCIA0, U(Yy) =
= %umax SKAH/IMTUHU KYPUII MYMKHH, S’bHUA TPyOaJaru JJaMUHAD OKUM XapaKaTuia yp-
Tavya Te3JIMK MaKCUMaJl Te3JTMKHUHD sipMUra TeHr (4-pacm) O¥ia/iu.
Bocum dapru (p; — pe) HE aHUKTARMES

SuLu
b1 —pP2= 20

OyHIaH

S8ulLu  32pu L 32pu

L
— — pr— _— = M 11
Pr=p =0 % 2r D D (11)

oy epaa D = 2r Tpyba auamerpu.
Oxkum y3ynauru 6yitnad itykoruiran 6ocum lapcu-Beiicbax TeHriiamacu opkajim To-
TUTATH

pr—p2 L

®opwmyia (11) nan p; — py Huar Kuitmatuau (12) ra Kyiinm HaTmxkacuga Kyinjgarn
dopmysiara sra Oyaamus

éxkn OyHan

A= —, (13)

SKAHJUTUHU KYPUIIT MyMKHH, Oy epia Re = %

Dopmyma (12) man Kyitugarnra sra 6yramus

P1— D2 AP o
= 2Ll 14
L D2" (14)

VpuHMa KydJaHHUII Y3MHIHT SHT KaTTa KuiMaTura Tpyoa JIeBopHIa Spuiiaim, 0y epia
yHIOy Ky4/JIaHUII Kyiujarura TeHr oyiaim.

:pl—p2f
L 2

(15)

To
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xam/a ymoy Gopmysia OKUM KaHaail peskuMIa Oy auimmaan KaTbuii #Hazap (1aMuHap éKu
Typbysent) ypunau 6yaaau. [lyunail kKuimb, Tpyba jgeBopujarn ypuHMa KydJIaHuin 60-
CUMHWHT TTACAHUIIIMHN YIdar {yaum OuiaH SKCIepuMeHTa aHUKTAHUIITH MYMKUH.

®opwmyna (14) man P72 punr kuiivarunn (15) ra Kyium naTuxKacuia Kyiugara ¢hop-
MyJsiara sra OyraMus

To = %qu. (16)

By Tpybamaru ypuaMa KyWIAaHUITHIHT MaKCHMaJsl KHHMaTHHA XucoOaI (hopMyIacu-
JTaH nbopar.

4 Hartumxkajgap TaxJjijim

TypOysieHT OKMMHI XHCOOJIAIIIATU yCcy/uiapjan oupu Oy sMIUpHUK (opMmyJaiap/iaH
€K1 sIpUM SMIIUPUK Ha3apusaapra acocjanran popmysiaaapaan poiitaaaHuiian noopar.
Afitunran GUKpIAPDHUHT HAMOWMIH cHATH/Ia CHJUINK TPyOaaap yIyH SKCIepUMEHTAJ
MabJIyMOTJIADHAHT UKKUTA HI SXIIN AIMMPOKCUMATIIMACUHNA KeJITUPAMU3, XaMJia yJap-
uuur Peitnosibiac conn Re OVitnva KyaIanmmdinm MyMKUH OyJiraH derapajapuHu Kypca-
TaMU3.

1911 #imnna Baasmyc TOMOHWJIAH CHJLIMK TpyOasiapia KapImiInK KoedduTimenTn
VIyH 3MIUpHK dopmyta oauaran 63m6, (y 2320 <+ 4 - 10° raua §punim):

0.3164
A= ——. (17)
Re0-25
0y dopmyna BiasnycHUHT KapIUaInK KOHYHH CrpaTHIa MabIyM.
Huxypasze dopmynacu (y Re = 1-10° + 1-10° unreppasia Kjuianunaim):
0.221
A =0.0032 + R 25 (18)
Kpuruk PeitHo/bIC COHMHIHT IOKOPHIA KeJITUPUITaH KyIaMu, TeKuc Kanasgarn [1y-
aseilsl OKUMU yIyH OJIMHIaH KpUTUK PeliHosbiic conn Reyp,, = 5770 Ounan MmyTaHocuO

SKAHJIUTHHA K§puIn MyMKuH |2,13-20)].

Pannemapnon u Typhymemtnce Toueens

£E8sER
e

g2

gagzEeapEEE
-SERORERREEER]

Puc. 5 Cuuuk tpybasa Kaprmmank koeddurmentn. 1—mamvunap oxkum(Ilyaszein), 2-TypOyrnent
okuM (Brasuyc), 3—rypbysent okum (Hukypasze), e—9KCIepUMEHTAN MabJLyMOT

FOxkopuza (13), (17), (18) dopmysanap acocuia oJIMHNaH HATHZKAJIAD H-PacMJia KeJ-
TUPUJITAH.
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S-pacMmjia CHJUIMK, TPpyba ydyH TPYOAaHWHI KapIWiInk Koeddunmentn A HUHT Peii-
HOJIbJIC COHM Re Ta OOFJIMKJ/IUIMHU KYPCaTyBUNd SKCIEPUMEHTAJI Ba XUCOOIAI HATUKAIa-
pu kentupubran. OJIMHraH HATHXKAJIAPHU TAKKOCJIAII MIyHU KypcaTajuKu e COHMHUHT
KUYIUK KuiiMaraapuaa Hasapuit ¢popmysa (13) 9KCIepuMeHT OpKAJIM TACIUKIAHA . X -
cobJtall Ba 9KcIlepuMeHTa 1 HaTuxKajaapuuar mocauru Re = 2000 + 2320 raga 6yuiranma
Ky3aTmiaau. Re COHMHUHT fHaJa KaTTa KAAMaTaapuaa TYypOyJIeHTINK MeXaHU3MJIapu-
HUHT BaoJT UIra TYIIUIN dBa3ura, Kapmuink optajau. [lapamerp Re HUHT A COHUJIAH
KeJITyCHIaru OOFJIUKJINTY JJAMUHAD OKUM yUIYH OJTMHIaH HATHXKA/IaH KeCKUH (hapKIaHa i,

5 XyJioca

[MIynmait knnd, Kanaanap, Tpybajap Ba derapaBuii KaTaaMap/Iaru KUCUIMa uran
EIUIITKOK, CYIOKJIMKJIap XapaKaTu JAMUHAD Ba TYpPOY/IEHT pexkuMia OVJInim, XamM/a, yIii-
Oy pPeKUMJIAPHUHT a0 OYIUIMUHIHT (DPU3UK MOXUATH KypcaTuarad. Yoy xapaéa O.
Pefinosibaic ToMoOHM1aH TABCUS STUJITAH XapaKaTIaHAETraH CYIOK/JIUKKA PAHI KHPUTHUII
TaXKpubacu OpKaIu HAMOWMII STUJITAH.

Tpyba munra KOUJTAMITUPUITAH TUJINHIPra CYIOKJIMK OKHMUHUHT MAKCHMAJI Te3JIU-
', TPyOAHUHT KYHIAJAHT KeCUMHU OPKAJIH OKHO YTajuraH CYIOKJIUK MUKJIOPH XarXKMH,
OKHUM Y3YHJIUTH OYitrmda TPpYOAHWHI' UIMKAJJAHUIITA KAPHIMINK KOeDMUITUEHTHHU XUCO0-
Jiarn popMmyJiagapu YUKapUIraH.

Tpybanunr kapumauk koedbdunuentunu Ilyazeitn (1|, Brasuyce [2], Hukypamze [3]
Ba SKCIepuMeHTal [4] dopMmymanap opkaam XucoOIaln HaTHKaIapu KeJITHPUITaH, XaM/Ia
kputnkK Peitnonbac connaunr Ilyaszeitn Ba Birazmyc okumitapm yuyH y3rapuin Kyiaamu
AHMKJIAHTaH, XaM/la TeKuc Kanasgary [lyaseiis okumu yayH oimHras HaTkal2,18| Gunan
MYyTAHOCHOJIUTU K PCATUIITaH.
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MATHEMATICAL MODELING MOVEMENT OF LIQUIDS IN

TUBES

Normurodov Ch.B., Mengliyev Sh.A.
shoydullo@mail.ru
Termez State University, 43 F. Xodjayev st., Termez, Uzbekistan

The article contains information on mathematical modeling of the motion of an in-
compressible viscous fluid in a pipe. Laminar and turbulent regimes of fluid motion are
indicated in the research, and the physical meaning of the appearance of these regimes
is analyzed. Consider a straight circular tube with a constant diameter over its entire
length. The velocity of flow on the walls of the pipe due to adhesion is zero, in the middle
of the pipe it has the greatest value. We consider a cylinder with a characteristic length
and a characteristic radius inside a fluid whose axis coincides with the axis of the tube
and the flow of liquid through the cylinder is studied. Calculation formulas are derived
for calculating the maximum flow velocity in the cylinder, the volume of liquid passing
through the cross section of the pipe, the coefficient of resistance to friction in the pipe
along the length of the flow, and the maximum value of the tangential stress. The results
of a comparison of empirical and semi-empirical formulas for calculating the coefficient
of resistance to friction are presented.

Keywords: Reynolds number, laminar flow, turbulent flow, parabolic flow, frictional
force, integral, coordinate, pipe, viscosity, density, main flow velocity, mean velocity,
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maximum speed, radius, Guk, Gegin, Poiseuille, Darcy-Weisbach, Blausius, Nikuradze ,
volume of liquid, coefficient of resistance.
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