IIpakTnuna podora Ne 4

Tema: [ToO6ynoBa giarpaMmu BUIYCKY pyau 3 0JI0Ka

Meta pobdoru: Hagbanus yMiHb po3paxyHKy MPOTHO3HUX JAaHUX 3 BU3HAYCH-
Hs1 MOKA3HUKIB BIUIYYEHHS PYJU 1 HOOYA0BH JiarpaMu BUITYCKY.

[locTaBnena MeTa 1OCATAETHCS MOCTIOBHUM BUPIIICHHSIM HACTYIIHMX 3a/1a4:
1. Buznauutu napamerpu 3yO0KiHHS 1 PO3MYLIEHHS PY/IH.

2. BuzHaunTy BMICT 3aj1i3a B 3arajlIkHOMY 00CsI31 ii B OKpEMUX J1032aX.

3. BuzHauntu 1MHaMiKy 3MIHU NTapaMeTpiB SKOCTI, AJOOYBaHHS 1 BTpaT pyAH.
4. Tlo6ynoBa aiarpaMu BUITYCKY pyau 3 OJOKa.

Xin poéoru:

1. KputuuHa BucoTa mwapy pya, MpH sKid MOYMHAETHCS 3yO0KIHHSA
h, =tgb XS- d,), (4.2)

ne  tgb — TaHTEHC CepeaHbOro KyTa pyxy pyad; nopiBhwoe 7,1..7,3 — mis
apioHoi pyau, 3,3...3,4 — 11 KpyNnHOI pyiu;
S =55M — BiJIcTaHb MK BUITYCKHUMU OTBOpaMH JUIsl CKpENEepHOi J10-
CTaBKH pyau, M [4].

2. BunmydeHHs 4uCTO1 pyAu 10 MOYATKY 3yOO0XKIHHS, YaCTKH OJUHUILL
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)i (S fy = d, 5~ paziyc JIIMKH, 10 SK1M 3M1MCHIOETCS BUXIT YUCTOT PYIU, M

h — Bucora mapiB pyau, siki o0BanThes (Bucorta 010ka 80 m).

3. IIpuitmaemMo ymoBHY 103y BumycKky (sk mpasuio 1e 50...60 M) 1 BCTaHOB-
J0EMO 00’ €MU BUITYCKY JJIsi CEMH J103:

Q,=Q,+a DQ,, (4.3)

e AQn= Qp; Q1+ Qy; Q1+ Qo+ Q3; ... — 00’ eMm erincoina BUMYCKY Pyau, M
Q, — 00’ €M UHCTOI pyaH, 1O BUITYCKAETHCS 3 MAHENI, M

Q, = ol (4.4)
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ne  hp—BHCOTa PO3paxyHKOBOTO LIAPY PYAH, M, Ta pO3PaXOBYETHCS
h, =U, *
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4. ]JI5s KOXKHOT 13 CEMH J103 BUITYCKY BU3HAYAEMO BIJIMOBIIHI BUCOTHU €JIICOi-
AiB BUITYCKY st ApioHux pyn h,=f(Q), m™:

h, =462%3/Q, - d,). (4.5)

5. O6'eMHe 3y00KiHHS B KOXKHIH 3 IIECTH J103:
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6. LLinpHICTE pyAHOT Macu B KOXKHIH 3 IECTH /103, YACTKU OJTMHMIIL:

¢ p.m = gn >Ron + C p(l- Ron) (47)

. . . 3 )
ae ¢, —o0'eMHa MIUTBHICTH MOPOAM B po3nyiieHoMy cTaui, T/M”. IIpuiima-
€Thbcd 3 Ta0mI. 4.1;
. . . . 3 o
g, —o00'eMHa MiIbHICTB pyau B MacuBi, T/M". IlpuiimaeTses 3 Tabm. 4.1,

7. BumicT 3ami3a B KOXHIl 13 mectu 103, %, [10, c. 81]:
a,=a,-@,-a,) R,, (4.8)
ne  a, 1a, — BIINOBIIHO, BMICT MeTaly B pyai 1 mopoxi, %. IlpuiimaeTses 3
ITP Ne 2, To610 @ ,=P, a a,=I (Tabmn. 2.1).
8. Baroge 3y00iHHS B J103aX:
Ry = Sn Ry - (4.9)
9.
9. Cepenne 3y00KiHHA PYIHOI MacH JJis PI3HUX 3HAYEHb BUIUMOIO JOOYBaH-

Hsi (U, +x), %
& 20
Rc(n):—(y+X)>§LOO>§1+2 S (4.10)
U +x & y+x \(y+x)" 5

A€ Yy — KUIBKICTh YHCTOI pYAH, IO JOOYBAETHCSA 3 IIApy PO3PaXyHKOBOI BU-
cotH, B % Bij 3amaciB 0JIOKY:

100>Q
= 4.11
Y hxS? Xk’ (411)
ne Kk, —xoedinieHT posmymenHs pyad, 1t apionux pya k, = 1,3...1,5, nus
kpynaux —k, = 1,4...1,8;
Q. — 00’ eM UnCTOI pyH, 10 BUITYCKAIOTh 3 0JI0Ka, M
X — KUIBKICTb 3y002k1101 pyau B % Bix 3anaciB 0y10ka.



3Ha4YeHHS JJIs1 KOXKHOT1 3 IIECTH 103 NPUIMAEMO:
X, = 2,7%; X, =5,7%; X, =10,7%; x, =15,7%; X, = 20,7%; X, =30,7%.

10. Cepenniii BMICT MeTany (, AJIsI KOKHOT 3 IIECTH 703 BU3HAYAIOTh 3a (op-
myJioro (4.8.) Ipu 11boMy 3y00XKIHHS B J03aX BHITYCKY IIJCTABIIEMO B YaCTKaX OJIH-
HUIIb, Ha BIAMIHY Bin %0, a came:

qi :ap- (ap-an)chi' (412)

11. TToOynoBa giarpamu BUIycky pyau 3 6ioka [10, ¢. 86 ]. Ha rpadiky mo oci
abcI1uc BIAKIAAA0Th 00’ €M BUITYCKY YUCTOT PYIH 1 MPUIHSATI 03U BUITYCKY, a IO OC1
OpAMHAT JJIs KOXKHOT JO03M HAaHOCATH OTpHMMaHi 3HadeHHs 3ajiexnocrer f(Qy), f(an),

f(Rn), f(Ren)-
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Puc. 4.1. Po3paxyHkoBa cxeMma 11010 ToOyJ0BH JiarpaMu BUITYCKY pyau 3 OJ0Ka

12. ®akTuuHe BIIIYYEHHS y IUJIOMY 10 OJIOKY ckiaaae, %0:
U=U,(- 001 k,), (4.13)
i (S Uy = 118...120 % — daxTrunmii oOcAr pyau BiJ 3arajibHOI MacH, 100y-
TO1 3 OJIOKY;
Kq = 8...13 — koeoimienT 1o0yBaHHS.
13. Brpatu pyau y nijiomy no 0J0Ky CKJIaaaiTh, %0:

[1=100-U" (1- 0,01R,), (4.14)

ne Ry =10...15 —koediuieHT BTpAaT.



Ipukaan pimeHHs

Pyna kpynHa 3 B7MicToM 3ani3a Fe, y Mmacusi a = P = 68,0% (3rigHo IIP Ne 2),

IUIBHICTL Pyau g, = 2,5 T/M°, BMiCT 3amiza B 3y60XKiINX moponax a, = 24 %, minb-

HICTh PYJAH B PO3IYIIEHOMY CTaHl g, = 2 T/M°, BimcTaHb Mix aydkaMu S= 5,5 M; Jii-
ametp nyuku d, = 2,0 M, Bucota mapy pyau h = 80 m (3riguo I1P Ne 2).

HKH.

1. KputuuHa BUCOTa, NIPH SKI MOYNHAETHCS 3yOOKIHHS PYIU:
he =33%55- 2,0) =1155 M.
2. BunmydeHHs 4uCTO1 pyAH 10 IOYATKY 3yOO0KIHHS

2 6
1155 %00,476 - 157 2
_ 1 "g 1 =

2 =

Uy =1 g_ 0,61 yacTKH" OJI.

80
3. O6’ eM unCTOI Py, O BUITYCKAETHCS 3 OJIOKA:
h, =0,61X155=7,05 Mm;

.3
0 =80 559 3683 M3,
P a2 7,

IIpuitMmaemo yMoBHY 103y Burmycky Q =50 m° Ta poGuMO BinmosinHi pospaxy-

Q =34683+50=39683 % Q =34683+100=44683 M,
Q =34683+150=49683 m°; Q, =34683+200=54683 M,
Q =34683+250=-59683m% Q, =34683+300=64683 ™",
Q =34683+350=696,83 .

4. JInst KOKHOT JI031 BUITYCKY BU3HAYMMO BITIOBIIHY BUCOTY €IIIIICOI/Ia BUITYCKY:

h =4,62x3/85767- 20)=3473m; h, =4,6243/90767- 2,0)=3557m;
h, =4,623/95757- 20)=3638 ™; h, =4,62%(3/100767- 2,0) =3716M;
h, =4,6343/105767- 2,0) =3791m; h, =4,62x(3/110767- 2,0)=3864w;
h, =4,62X3115767- 2,0)=3935m.

5. Buznaunmo 06’ emu 3y00KIHHS:



2 2
R, =1 3 ~=0960m°; R, =1- . Sl =0962m°;
3473 +34738557+3557 3557 +3557°3638+3638
2 2
R, =1- Sl =0964m°; R, =1 3 ~=0966Mm";
3638 +36388716+3716° | 3716 +3716:8791+3791

2 2
R, =1- Sl =0967n°; R, =1- Sl =0852n°.

3791 +3791-3864+3864 " 3864 +38648935+3935

6. L{1pHICTh pyIHOT MacH B KOXKHIN 7031

Op.0 = 250,960+ 25%1- 0960 =25 % 35 Oy,p = 25°0962+25x1- 0962 =25 % .
Op .o = 2550964+ 25%1- 0969 =251 7/ 3: 9, , =250966+251- 0969 =257/ 5;
Op.is = 25°0967+25%1- 0967 =252 /5 0, =250968+251- 0969 =25 7/ ;.

7. BmicT 3aii3a B KOXHIH 13 IECTH 103 BU3HAYMMO 3a Gopmyioto (4.8):

a,, =68- (68- 24°0960=2576 %; a ,, =68- (68- 24°0952=2611%;
a,, =68- (68- 24)0964= 2558 %; a ,, =68- (68- 24)X0,966 = 2550 %;
a . =68 (68- 24)X0967=2545 % a , =68- (68- 24)>0,968=2541%.

8. Buznauaemo macoBe 3y00XKiHHS B KOXKHIH 71031 32 popmyiioro (4.9), yacTku of1.:

R1—£>‘0960 0,950, R2—£>0962 0,957, R3—£>0964 0,954
2,02 2,01 2

R, = 20 ——>0,966=0,961, R5—£>0967 0,957, R6—£>0968 0,958.
2,01 2,02 2,02

9. KintbKICTh YHMCTOI PY/IH, 1110 BUITYCKAETHCS 3 IIApy PO3PaXyHKOBOI BUCOTH:

_100:807,67
26,7>56,5° ¥,8

=55,55 %,

[Ipu X, = 2,7%; X, =5,7/%; X, =10,7%; X, =15,7%; X; = 20,7%; x; =30,7%.



_ (5556+2,7)>100 &
0,61+27

Ra

_ (5556+5,7)400 2

Re2

55,56
+2%x " - 3%
>§1 5556+ 2,7

55,56
+ X - -
% 565,56+ 5,7

)
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(20 12059 o
5556+57 &

0,61+5,7
5 ) 0
R, = (55,56 +10,7) X100 " 55,56 - 35 55,56 )2 =503 %
0,61+10,7 55,56 +10,7 9556+10,7° 4
5 ) 0
R, = (55,56 +15,7) .00 S+ 55,56 - 35( 55,56 )2 2= 001 %:
0,61+15,7 55,56 +15,7 9556+157" 4
5 ) 0
R, = (55,56 + 20,7) XL0OO N 55,56 - 35( 55,56 )2 2-1212 %
0,61+ 20,7 55,56 + 20,7 95,956+20,7"

_ (5556+30,7) 400 & 55,56

5
+ - 55,56 )2 $=19,47 %.
0,61+ 30,7 5556+ 30,7 ;

B (—————
55,56 + 30,7 o

Res

10. Iunamiky 3HMKEHHSI CEpEIHROTO BMICTY 3aJli3a B PyJHIA Macl i 4ac BU-

MYCKY BH3Ha4aeMo 3a dpopmyoro (4.12):

g, =68- (68- 24)>0,0121=67,48%;
0., =68- (68- 24)>0,0593= 6538%;
Q. =68- (68- 24)>X01212=67,07%;

0., =68- (68- 24)>0,0292=6800%,
0., =68- (68- 24) x0,0901=64,03%;
0. =68- (68- 24) x01947=6383%.

11. Bynyemo niarpamy BUITYCKY pyau 3 0710Ka, sIK BigoOpaxeHo Ha puc. 4.1.

12. ®akrtuyne BuAOOYBaHHA y LUIOMY 3 0JI0Ka, BU3HAYMMO 3a (HOPMYIIOIO

(4.13):
U =118:(1- 0,01:°10) =106,2 %.
13. Brpatu pyau B IIIOMY 110 OJIOKY BU3HAYUMO 3a opmyJioro (4.14):

11 =100- 106,2>(1- 0,01°10) = 4,4 %.



Buxigui magi

Tabonuus 4.1

JUTs1 TOOYTOBH JIlarpaMu BUITYCKY pyIu 3 OJl0Ka

% BwmicT 3aiza LIutpHICTD Bwmict 3aniza [ineHiCT pyan
& y MacHBi, pymu g,, y TOpo, B PO3IYHICHOMY
; d, % e a,, % crami, g, T/M°
1 2 3 4 5
V//g%'f W ZW;’W/

2 2,3 1,9

3 2.4 1,8

4 o 2,6 1,7

5 = 2,7 2,1

6 = 25 2,0

7 2 2,3 K 1,9

8 P 24 I 1,8

9 o 2,6 & 1,7

10 2 2,7 <! 2,1

11 2 2,5 2 2,0

12 = 2,3 = 1,9

13 2 24 = 1,8

14 5 2,6 § 1,7

15 g 2,7 > 2,1

16 g 25 = 2,0

17 S 2,3 & 1,9

18 & 2,4 5 18

19 E 2,6 5 1,7

20 > 2,7 2 2,1

21 e 2,5 g 2,0

22 o 2,3 £} 1,9

23 2 2,4 = 18

24 S 26 1,7

25 = 2,7 2,1

26 =) 2,5 2,0

27 2,3 1,9

28 24 1,8

29 2,6 1,7

30 2,7 2,1




