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AManuit MalFyNOTHUHI MaKCcaaum:

Maructpan kaHanga TYCYBYM TYFOH WHLLOOTM Onamda CYB OKUMUHMHI XapakaTy
HOTeKuC Bynud, kaHangaru cyB uykypnuru 6epunrad qousra owaan aeb, Kputuk
YYKYPNMKHK OMp Heva ycynnapda xucobnall Ba MOC paBuWLAa KPUTUK HULLABNMKHM
Xamaa 9pKUH CUPT YUBUFUHUHT TYPUHM aHuKnaw Ba yHuM b.A.Baxmetes ycynu

bunaH KypuLw.
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KWPULL

O VY3aHpa XapakaT HOTeKkMC BynraH xonaa, CyB OKUMUHUHE YYKYPIIMKIapy owmnd eku
Kamannb 6opuLLIN MyMKUH.

(O OKWMHWHT 3PKUH CUPT YN3UFN 3rpy CUPT Wwaknuaa oynagw.

O Arap y3aHga Yykypnvknap owub ketaguraH 6ynca — yHaa 9pKUH CUPT arpu KyTapunma
ynauFu geb antunagu.



Ouyuk y3aHpgaru CyBHUHI HOTEKUC
Xapakatura mucornnap
h = (const), 3 # (const), i=J, =,

> =

ag( f > B by 32pu
Kimapuama)

Cii (hg=bpgr b~ 32pu
Kdmapunma)

® L S—
.t
. K"“'u.__ v ow a; (> b hy- 32pu KGMApunma)
F~ [ i _
""-.‘H .
N e N S~
bg(ﬁ“?hﬁ;a- ™~
hy - 32pY pacadma) H"““--....h_
~ K

Lc,;(h,yﬁ:h,,-

T - 32pu Kémapunma)




Kupkum 2-2 Kuprum 1-1
3
v 7
r 777
- - — — ’ {\
T - - 177777777 R77777
= = / 8 9 <w Ez
'
6
e~

ML [ il

:

— ) h

/ I [ \
/' IJIHE% i 8 lx\z

|, 10 N2

Qi o\

“MK”’-Mazucmpan kanan
“TK”-Tawnosuu xanan
Taxcumnaw kananu “T-1"
Taxkcumnaw kananu “T-2"
Tycosuu my2on unuioom
Cye uuxapeuu T-1 kananuea
. Cye yuxapauu 1-2 kananuea
. lapwapa-mesoxap

. Tycyeuu myeon uHuwioom ypuima Kucmu
10. YVmuw kucmu

11. OkumHune 3pruH cupmu

Kupkum 3-3 S 4

% NALA W~

o

-



Il.  WHwoartnap BvAanuya:

CyB yTKasuLL Cys Octonanuur | Opanuknap | Opanuknap
" ; OcToHaHWHT
HLoarnap KoDunuaTw, yTKa3rm4 i banaHonurn COHM KEHITININ
Q. m¥c TYpH Co Cn N b, M
TycyBuYM MHLIOAT Quag L 1,1
OCTOHaNM |
T-1 karanura cye Amanui e 09 | 12 5 5
YTKa3rmy OEBOPNHK
T-2 xaHanwra cys Marnui
& y Qrs Amanui Jrpu 17 5 5
YTKa3rm NEeBOpNM YU3WKIIK

T{ycyB4M MHLLIOAT E€H Ba ypTa OeBOpnapu KMpMLI KMCMUHUHT NNaHdar LWaknMHA MXTWEPWMA Kabyn Kunwu

Taknud atunagm.

TYCcyB4YM MHLLIOATHUHT HOKOpK Ba NacTkv bbedynapunarn maructpan kadan Tyonapu dapkn P =10 m.

TesoKap-wapwapa Tpaneuwsa waknuaoa (m=1,0), HonpuamaTtuk, (lWwapwapa nacTkM TYOWUHWHT 3HW by, =0.8
Brny), Huwabnuru i= 1,0 Kabyn KunuHaow.
TesoKap-lwaplwapagad KeiinH cyB 3apbuMHKM KamalTUpyB4M WHWIOAT YpHaTWUnraH YHWHE KyHOanaHr KecuMu
Tpaneuws waknuna m=1,0.

TANABE KUNUHALOMW:

|. CyBHWHI XapakaTu bapKapop Ba KapWWIMKNapHWHT KBagpaTt Kucmuga ged chapas KUNuMHKMO,
KaHannapHWHr Kyangarn Xucobnapwn baxapuncuH:

b. Cye oKuMuHuHz kaHannapdazu HOMeKUC Xapakamu:

5. TycyBum mHwoat onauaary cys 4yKypnuru 20 dovara owraHia 3pkuH catx srpu YM3uFu KypuncuH
Ba Y3yHNuru aHmknadcewd (b.A baxmetes yoynu).




bBepunraH:

1T Quk= 35 MaricTpan kaHamHuHr cyB capdu, m > /s

2 ber= 16 KaHan TYOUHUHT KeHrnurn (aBBant TONWMPUK e4MMMaaH), m

3 m = 1.5 Kusnuk koaddouupeH (aBBanmm TONWMPUK e4nMUaaH)

4 n = 0.0225 Fapup-6yampnuk koapduumneHTm (- // ---)

S i = 0.000107  MarucTtpan KaHamnHuHr HUWabnur (--- // ---)

6 hgep=12%h,=1.2"221: 265  TycyBun HWoaT onanaam cys yykypnuri (h,=2.21 m) 20 % owraHga (- // ---), m
h,=? Kanangam KpuTuk YyKyprnuk, m
=7 KpnTuk HULWaBvK (OKUM KPUTUK X0naTtra MOC KesyBYM HULLABMK)

apKI/IH CUPT 3rpn YASUFUHUHT TYPYXU Ba CI/IHCbI/IHI/I dHUKNal Ba Kypui

SPKUH CUPT 3rpU YU3UFUHM KYPULL



EYUNULLIN:

MarucTtpan kaHanzarv 3pK1H arpu CUPT YM3UFU TYPUHU aHUKNaNMKS.
|. BYHWHT y4yH aBBan kaHangary Kputvk YyKypnmkHu (h,,) xucobrnad Tonuiummms kepak.,

KpuTUK YyKYPNMKHM aHUKNALLHKM OUp Heva yCcynnapuHmM Kypub Ynkamms:

1) KecumHuHe conuwmupma sHepausicu epaghueu épdamu 6unaH h,,- Hn aHMKnaLu.
KeCUMHWHT ConuTUPMa eHEPrusicn « € — € » y3aH KECUMUHWHT 3HI NacTaa XounaliraH HyKTagaH
YTKa3unraH TakKocnaw Tekucnurura HucbaraH xmcobnaHrad Tyna ConuwTupma aHeprusamp.

_ oQ*
s P, I =hA
l ,@ Zga)Z

z_ _ .
Zlfxffxfﬁxxxxxﬁx ——0 by epaa:
' a=1,0...1,1-Kapunonuc koaduLneHTH

h — OKUM YyKypnmru, m;




XuncobnallHy xadBanga TaHnaw ycynu eépgamuaa ytkasamus (1-XXaaan). Okum vykypnurura (h)
Bup Heya kuimatnap Gepub, ynapra MOC KenaguraH KeCUM CONMULUTAPMA €HeprusicuHn ()
xncobnanmus:

Xadean-1: Okum yykypnueauza (h) moc kenadueaH Kecum conuwmupma eHepausicuHu (3) xucobnauw

w, m? 39, m/s ad%2g, m 9, m

3.26 10.74 5.87 6.07
6.64 5.27 1.42 1.82
10.14 3.45 0.61 1.21
13.76 2.54 0.33 1.13
17.50 2.00 0.20 1.20
21.36 1.64 0.14 1.34
25.34 1.38 0.10 1.50
29.44 1.19 0.07 1.67
33.66 1.04 0.06 1.86
38.00 0.92 0.04 2.04
88.00 0.40 0.01 4.01
150.00 0.23 0.00 6.00

w = (b+mh)h, m? 9= Qlw, m/s




)Kapgsanra acocaH 3 = f (h) rpacouruun Ty3amus (1-Pacm). by rpadomkaa SHEPrusiHUHE 3HT KUYUK
KuiAmMaTi 3,,,,, -ra TYFPU KenyBum YyKypIvK - KpUTUK YyKyprvk h,,, Gynaan.

h, m ¢ [emak, 1-ycynna, SbHU KECUMHUHT
CONMULUTAPMA  3Heprusick  rpadomry
> epaamu Bynmya KpUTUK YyKyprivik:
4 h,,=0.77
kp — V- m
3 9=f(h)
2
N
,\«;&32“ a¥
h 1 R e
Kp \ g
I
0 A@Ik\\\\l\ A R
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Pacm -1: KecumHuHz conuwmupma aHepausicu 2paghuau



2) Cye OKUMUHUH2 Kpumuk Xonam 2paghuaudaH.

. ) . 3 2
OKUMHUHT KpUTUK X0naT TEHrnamacy Kyugarnya ésvnagu: a)Kp B aQ
B, ¢

By TeHrnama TaHnaw ycynuga eunnagun. Cys Yykypaurara xap Xun kuamatnap bepunub, ynap
yuyH ©*/ 5 HucGaTHM an/ g KMMmaTinaaH oLryHya aHuknanmmma (2-xaasan):

By epaa: w = (bst + mhi )hi - KaHan TUPUK KECUMM t03acHK;

B=Dby +2mh - OepunraH Yykypnukoa OKUM  TUPUK  KECUM
caTxmaarv KaHanmHWHI KeHImuru.

Xadean-2: Okum uykypnuauea (h) Moc kenadueaH @/, HUCBATHU Xucobaw




3

)KagBanaarv aHuKnaHraH kattanuknapra Kapao, % = f(h) rpadgwuru ynsunaam (2-Pacm).

h,m

Kp

0.9
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/‘* h = 0.1572* (w¥B)"
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Pacwm -2: Kpumuk xonam epacgpuau

w¥B, m°

Oemak, 2-ycynga, SbHM  CyB
OKUMWHUWHI  KPUTWK XomnaT rpacuru
Byinya KPUTKK YYKYPIKK:

h,=0.77m



3) .A. ArpockuH ycynu
Xucobnaw dopmynacu:  h, =K -h,,

Tpaneuym Wwaknnaarn kKaHanap y4yH KpUTUK YyKYypPITMKHA Kyﬂmarm TapTI/I6JJ,a aHVKnanmMms:

VFON TV ’ 1.357
1) TyFpu TYpTOYpYAK WaKnuaarM KaHam y4yH KpuTuk Y nuK: h,. = aQ'V'K =3 =0,79
) TyFpu TypTOYp a YUYH Kp yKyp =15y 16981 m

. mh 1.5-0,79
2) Epnamum koappuument: o = bK” = 6 =0.074

cm

3) 0, <106ynraHga: K =1—63”+0.10505 =1—()'(:)374+0.:|.O5-0.0742 =0,98

ekn 0, ra TyFpu kenysum K koatpduumeHT rpacdmkaaH onuHaau (P.P. Yyraes. M'mopasnuka
(TexHuyeckas MexaHuKa XuakocTu). 4-usganue, Nllennurpag, 1982 r., 7-16 puc, 281 c1p.)

4) Maructpan kaHangarm KpUTuK YyKYprnkHA aHUKnanmma: KaBob:  3-yeynpma, savHn LA,

ArpockuH Byinnda KpuTuk YyKypnmk:
h, =K-h,, =098-0,79=0,77
h,=0.77m
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4) TMIKXMMW “I'mapaenuka Ba ruaponHdopMaTika” kadpegpacuaa uwnab ymkunraH ycyn
(A.M.ApuchxaHoB):

h = b m-hy, _1):16 /1+8'1'5'0’79 -1|=0.84m
P 4M \ bst 4-1.25( | 16

2 2
M- ™ 15 o

J1+m? - /1+1.5°

)KaBob: 4-ycynpna, abHn A.M.ApudkaHoB Bynnya KpUTHK YyKyprvk:

h,=0.84 m

I YMYMM#A XABOB: 1-3 ycynnapza

ea 4-ycynna th =0.84 m



Il. Kputuk yykypnukka (1-3 ycynnap 6yinya) Moc kenaguraH KpUTUMK HUWAOAMK aHKKNaHaau

LLlean chopmynacuaaH choiganaHamms: O =wC~Ri

W= (Derrmhy)h,= (16+1.5%0.77)%0.77=13.2 m?
Xio= bert2h/ m? + 1= 16+2*0.77%(22+1)%5=18.8 m

R o= WX = 13:2118.8=0.7m

1 / 1
Cop=-R," o= x0.71%= 41,9 m%/s
n 0.0225 Il. XKABOB: KpuTUK YyKypnmkka mMoc
KenagmraH KpUTUK HALWAGMuK:
. 0’ 35° )
S —_=0.0057 .
© ol CLR, 1327%41.9°%07 o fp = 0.0057

a)KP Kp

2
. Q°n? Q*n
0= R | R | = 0.0057



lll. MarucTpan kaHan HuwabnuriHu (iy,=0,000107) kputik HAwadnmk (i,,=0,0057) bunax
COMULLTUPAMU3 Xamaa 3PKWUH CUPT 3rput YAUFUHUHT TYPYXy Ba CUH(MHM aHUKNaMK3

Lemak, i,=0,000107 < iKp=O,0057 bynranu bowuc,
MarucTpan kaHan “A” rypyxu, 1-cuHdpra kupagu.

Tonwwupukaa bepunraH MabiymoTnap Xamaa kopuaarn xucobnap dyumya, kaHangarm TycyBum
MHLLIOAT onauaa CyB YyKypnurn optnb bopaam, SbHu bepunraH vykypnuk (h,, >hy >h,):

h,, =2.65m>h, =2.2Im>h,_ =0.77m

oep

[emak, maructpan KaHan apkuH cupTtuaa — Qapu K}"/mapunma 4n3nFn Xocun bynagw: +a |



[Tpn3maTuK KaHannap 3PKUH arpu cyB caTxu ynsuen (3CCH)
Y3aH TYOUHWHT HUWabnurura Kapab A,B,C —

>0 bynranga A-rypyx;
i=0 bynranga B-rypyx;

i<0 bynranga C-rypyx.

A-rypyx y3 HaBbaTuaa Kynmaaru cuHdapra axpatunagu:

1) Ki,,, hy>h, 6ynraHaa 1 — cuH;

2) >i K

3) =

Kp’

Oy epaa: h, — Hopman YyKyprnuk.

rypyxnapra 6ynuHaau:

“h,< h, BynraHga 2- CuH;

" hy=h, ; bynraHga 3 — cuHa®,

1) A rypyx Ba cuHdnap
N @ N
T ____@ _____ fo_K
/ 777,
L(ﬁKp
Ne—— @

—
—
[ Y

@

© ﬁa”’xp ‘

{=iyp

x=

N

3 K

2) B rypyx Ba cuHdnap

i=0




Xap xvn rypyxnapaarv kaHannapaarv OkaétraH CyB fiHa a, b, ¢ coxanapra axpanagu.

N

CoxanapHWHI Xonnalumwmn Kynmaaruya:
a — coxa K-K Ba N-N u1smknapaaH rokopuaa

b —coxa N-N Ba K-K unmsuknapuHuHr opacuga

eKu

¢ — coxa N-N Ba K-K umsunknapuaaH nactaa

eKu

N-N  uumsnFn — Hopman uykypnukka (h,) moc
KenaauraH YyKypnuk;

K-K umnaurn — kputuk Yykypnnkka (hy,) Moc
KeragmraH YyKyprimk.

N-N Ba K-K unsuknap kaHan tyéura napannen
yTKasunagw.

h>h,>h,
hy >h>h_
h,, >h>h,
h<h, <h,
h<h, <h,,



BYHUWHT y4yH Kyianparu xynocanapra aman KunuHaau:

N

N-N - ynauFura apkuH CyB caTXy aCUMNTOTUK SKUHNAWnb Gopaaw.
2. K-K—unsnrura spkuH cyB catxu Hopman dynnya skuHnatiagu.

3. Uykypnwuk h yerapacus kaTTanaluraH capu, arpu caTtxnap acCUMTOTUK rOPU30HTaN YM3nKKada
SIKMHNaLmb dopagunap.

4.  KpuTuK vyKypnuknap uYmMsueMHW kecub yTraHaa, TEOpeTWK akcTpanonsuus épgamu bunaH
YM3MMraH 3rpu YM3MK catxnapyu Kputuk vykypnuknap umsueura (K-K) Hopman (900 Gypuaru
BunaH) nyHanra.

5. A - rypyxgarv y3aHnapga «a» coxaga akar kytrapunma (owwub 6opysum) arpu cupTnapu
MaBXyd Oynagu: «(+a,)», «(+ay)», «(+ay)».

6. «b» coxanapaa dakat nacanmma (kamainnb bopysum) arpu YMsKK cuptnapu dynagwn: «(-b,)»,
«(-b,)», «(-by)», «(-by)».

/. «C» cOxafa aca (pakart KyTapunma 3rpu YusuK cuptnapu bynagm: «(+c,)», «(+Cy)», «(+cy)»,
«(+C,)».
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V. Kunetuknuk napameTpunu (M,) aHuknau

KuHeTtuknuk napametpu ([1,) — MKKUNaHraH KMHETUK SHEPrUSHWHT NOTEHUMan aHeprudra dynraH
HAcOaTn Oynub, Oy napameTp OKUMHWMHI XOMaTWUHW aHUKManayW, OKUMHUHI  KUHETMKIIUK
[apaxacuHu Kypcatagwm:

axQ? B _a*Q? B_ a*9?
g w3 grxw?w grhy,

I, =

axQ? B _1%35% 23
g w3 981 42.73

1, = = 0.036
Arap, h=h,, 6ynca, [1,=1.0 — OKUM KPUTUK X0NaTAa;
h>h,, 6ynca, I1,<1.0 — OKMM TUHY (COKWMH) X0NaTaa;

h<h,, 6ynca, I1,>1.0 — OKMM HOTMHY (KYLIKMH) xonaTaa bynaan.

BusHuHr xucobaa, h=2.21 m > h;, = 0.77 m, xampa I1,=0.04 < 1.0 6ynraxmn yuyH - MK

OKMUM TUHUY (COKUH) xonataa oynagm.



V. QpKUH CMPT YNU3WUFU Y3YHNUTMHK aHMKNaw Ba Kypuw (B.A. BaxmeToB ycynuaa)

({31

1. Y3aHHUHT rMOpaBnuk KypcaTManHm “X” aHKRanMma:

_hy+h,,  2.21+2.65

AHVKnaHraH “a” coxagarv yprada 4yKypnuk: e = > =2.43m
K 6 - p=2u- 10 _g5gm
aHaAMHWHT HUCOWUIA KEeHrnUrn:; = h 243 0
Y3aHHUHT rMapaBnuk Kypcatuumum “x” P.P. Yyraes hopmynacuaaH Kymaarmya
TOnunaau:
.m’ *
ve3ade Mg 2T ageq, L5 g4, 27361
B.+m p.+2-m’ 6.58+1.5 6.58+2*3.61

Byepma, M =2-/1+ =2./1+1.5° =3.61

XwucobnaHraH kuimarra, l4-xagsangaru (P.P. Yyraes, 639-641 6etnap) sHr SKMH KUAMaTHU
Kabyn Kunamus:
x=3.25



2. 3N h,,= 2.65 m — faH Knunk Ba hy= 2.21 m — faH kattapok bynraH 4 1a,
h,=2.65 m, hy=2.54 m, h,=2.43, h;=2.32 m

KuAMaTnapuHn Kabyn Kunamua Ba xap oupu y4yH HUCOUN YyKyprvKnapH xucobnanmmsa

M-H: h
n, = w205 _4 o9
h, 221

N4-xansangary (P.P. Yyraes, 639-641 6etnap), onuuran x= 3,25 yuyH n ra moc @(77;)
KuumatnapuHm onamms, M-H:

h,+h; 2.65+254

\/ . .\ iii _
7,=120,..x=325= ¢(17) =0.400 Ypraua uykypmuk: b, =" =2.60m
_ _ 2 _ 51.62 B .
@, . =(16+1.5%2.60)*2.60=51.62x R = 5 = 2041 VpTaua uiLiKanaHuLL Hnwabnurm:
Fivi =1642-2.60-/1+1.5% = 25.36m Bii =16+1.5-2-2.60=23.79n = “"2 R.B _5026
g-n X

Xadean-3: Xucobnaw xadsanu

YuacTtka Ne  Kecum Ne h' W X R B J

260 5162 2536 204 2379 0.026

249 4902 249 196 2346 0.025

238 4646 2456 189 2313 0.025




3. Xap O1p KNCMHUHT Y3YHNUTMHW Kyiiaary doopMynanap epaamuaa xucobnanmus (4-xapsan):

h 2.21
(. =90 (A -A)= -0.13=2796m
R (A=A 0.000107

byepna, A, =7, —(1- j, ) () =1.20— (1—0.026)*0.400=0.81
A =1,—1-ji ) o(n,) =1.15—(1-0.026)*0.475=0.67

Xadean-4: Xap bup KUCMHUHe y3yHnu_uHU Xucobnaw xadsanu

Yyactka Ne A2 A2-A1 |

3 0.81 0.13 2796
2 0.69 0.17 3516
1 0.53 0.26 5392




3 Ba 4-)Kapsannapaarv kuiimatnap xamaa h, (N-N) hkp (K-K) acocupga +a,
rpadpurmHmn Maclutabaa Kypamus.

_ i . ,
£ 30 - I 1] v
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~ < o 3] S S
KecumnapHuHr yayHauru | (m)
e CATX, 3/4 e [ LI YYKYPAMK (hO) e KDUTUK YyKYpPAUK (hkp)

Pacm -3: Camx 32pu yu3uru epagpuau (HUWwabuk uw4vu ea KpUmuK YyKyprnuknapea napanner,
cxemada 20pu3oHmarn KypuHuwuda bepurnaaH)



