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IIpoBeneHHsI TOPU30OHTAJIEH 110 BIAMITKAM TOYOK

lopm3onTani Ha KapTi NPOBOAATH IO BiAMITKaM 300pakeHHMX Ha HIH
XapaKTepHUX TOYOK Pelbedy MICIEBOCTI i TOYOK MEPErwHIB CKaTiB; MPH LHBOMY
HEOOXiHO 3HATH HAIpaBICHHSA cKariB. Hexail Ha KapTi JaHO pPO3TAaIIOBaHI Ha
oxHOMY ckati Toukd a i b (puc. 2.4.1) 3 Bigmitkamu H,=168,3 », H,=157,8 m Ta

BilCTaHHIO MK HUMHU S = 462 ,, Heo0xigHO mpoBecTH MiXk HUMH TOPHU30HTATI 3
BHCOTOIO mepepizy penbedy h=25m. s poss’s3yBaHHs Takol 3amadi
BU3HAYAIOTH HA JIHIT S TOYKH, BIIMITKU SKUX KpaTHI MPUAHATIH BHCOTI mepepisy
penbedy; 1 il HA3UBAETHCS IHTCPIOIIOBAHHIM T'OPU30HTAJICH.
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165.0
1625

168,3 <]

g
<
~

160,0

Puc. 1. Inmepnonrosants copuzonmaneti Mixc moykami, po3mauo8anumi Ha
00HOMY cKami

Inmepnontoganus copuzoHmanelil MOMCHA NPOBOOUMU MidHC O0B80MA MOYKAMU,
KT pO3MAUL08ani Ha 0OHOMY CKAMA.

ITomano cxemy ckaty AB i3 CIYHUMH PIBHEBHMHU IOBEPXHIMH; TOUYKH 4 1 B
BiZIMOBiIar0Th TOYKaMu A i b xaprtu. 3a BigMiTkamu TO4YOK 4 i B Ta 3amaHiil BUCOTI
nepepisy h BumHO, MO0 MiX HHMH MOBHHHI OyTH TpOBeIEHI TOPH30HTAT 3
BigmiTkamu 160,0 », 162,5 a, 165,0 m, 167,5 m.

IMopsinok iHTEpHOMIOBAaHHS TOPU3OHTANICH MiX JBOMAa TOYKAMH 3 BiJIOMHMU
BHUCOTHUMH BiIMITKaMH HACTYIHHU. [IepeBUILIEHHS Mik ToukamMu A i B cTaHOBUTH
h=H, —H, =168,3-157,8=10,5 m, a Bincraus o kapti cknagae 462 m.



Crouarky mOTpiOHO BH3HAYWTH BiNCTaHb BiA TOYKHA D 1m0 ropusonram 3
BigmiTkor0 160,0 M. Tlo3HaunmMo IIF0 BiACTaHb 4epe3 Xxpr. i1 1bOTO CKIageMo

MPOTOPIIiFO:
s _ EHa—Hb)
Xt \H¢—Hp

_ 462(160,0-157,8)

- ~ 968
%t = (168,3-157,8) "

TakuMm ke 4YMHOM 3HalaeMo BiacTaHb Bim ropusoHTami 160,0 M 10
ropusonTaii 162,5 m.

S (Ha_Hb)

Xie (He—Hy)

_ 462(162,5—160,0)

- ~110,0
Xt = (l683-157,8) "

Tak sik mepeBHmIeHHS MK ropu3oHTamssmMu 160,0 M i 162,5 M mopiBHIO€E
MIEPEBUIICHHIO MK TOpH3OHTANsAMHU [62,5 m i 165,0 m, 1650 m i 167,5 m, TO
BiJICTaHb M TOpH3OHTANSAMH [62,5 m i 165,0 m, 165,0 m i 167,5 m Oyne Takox
cranoBut 10,0 m. TakumM dmHOM OyJNO 3HAIEHO MiCIe TNPOXOMKEHHS
TOPHU30HTANIEH 3 IEPETHHOM penbedy Yepes JiHio, sKa 3’ €JHye Touku A i B.

JJIst KOHTPOJTFO 3HAWAEMO BiJICTaHb dC.

. 462(168,3-1675)
“  (168,3-157,8)

=352Mm

I mopiBHsAEMO 3HAWICHE 3HAYCHHS X, 3
X, =462,0-96,8-110,0-3=35,5m

BennuunHa 3Ha4YeHHS X, BU3HAUEHA JBOMA CITIOCOOAMHU CIiBIaa€e, TOMY MOYKHA



3pOOHTH BUCHOBOK, III0 IHTEPIIONIOBAHHS TOPH30HTaIEH BUKOHAHO IPABUIIBHO.

AHANOT{YHO BUKOHAEMO iHTEPIOIIOBAHHS FOPU3OHTANEH MiX Toukamu a i K.
3HaiiIeMO TOYKH MPOXOKEHHs TOPU30HTaNeH Ha JiHii Mk Toukamu a i K. [Totim
3’€JHAEMO OJJHOWMEHHI TOpH30HTaNl HiHIA a6 1 aK i OTPUMAEMO TaKUM YHHOM
ropm3oHTani 3 Bigmitkamu 160,0 u, 162,5 m, 165,0 u, 167,5 m.



IIpoBeneHHsI TOPU30HTAJIEH 10 BIAMITKAM TOYOK

3aBaaHHs: Ha nanepi Gpopmary A-4 nobyaysatu citky KBaapatiB 80 Mx60 M
(po3mip kBazapary 20 Mx20 m, M 1:500) Ta 300pa3zutu penbed (BucoTa mepepizy
pensedy 0,5 m).

Citka KBajgpaTiB 13 BHCOTHUMHM BiMITKAaMHM TOYOK BEpIIMH KBaJIpaTiB
BUOUPAETHCS 3TiJHO IHAMBIIYaJTbHOI'O BapiaHTy 3a JBOMa OCTaHHIMHU udpamu
HOMepa 3aJiKOBOi KHIKKH; UB. PO3JILI 6, MyHKT 6.5.

Citka Ta mianuc BUCOTHHUX BiIMITOK Y BEPIIMHAX CITKH BHKOHYIOTHCS YOPHUM
KOJIbOPOM, TOPU30HTAII Ta MiJIHC IX BUCOT — KOPUIHEBUM.

YucoBuil npukiIajg:
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\\f, \
/\ s b
N %
N
92,48 ﬁ-94,23 93,27 92,68 \ 91,89
5% &
% - fg
93,22 93,57 \ 92,94 9227
\ 1 I
92.03 92,21 ___|92,45 / 92,48 92.21




IToOynoBa ropu3oHTaJIei MO BiAMIiTKAM TOYOK

Bapianr 01
60,68 60,74 60,89 61,44
61,03 60,78 61,44 61,80
61,58 61,70 61,78 62,27
61,69 62,29 62,50 62,82
Bapianr 02
54,45 54,75 54,36 55,42
55,00 54,79 54,94 39,81
99,96 56,18 39,79 56,28
55,68 56,28 56,46 56,87

62,18

62,43

62,53

62,60

56,18

56,44

56,55

56,67



Bapiant 03

63,43 63,75 63,90 64,44
64,00 63,28 64,44 64,80
64,58 64,70 64,28 65,27
64,70 65,29 65,50 65,80
Bapiant 04
49,43 49,76 49,89 50,44
50,00 49,18 50,44 50,70
50,58 50,71 50,78 32,27
50,61 51,30 51,50 51,710

65,18

65,43

65,70

65,60

51,08

51,43

51,44

51,61



Bapiant 05

62,61 62,76 62,91 63,45
63,00 62,85 64,46 63,82
63,88 63,70 63,78 63,26
63,78 63,69 64,50 64,84
Bapianr 06
70,19 70,25 70,43 70,94
70,81 70,20 70,92 70,31
71,08 71,20 72,28 71,77
71,19 A 72,00 72,30

64,18

64,43

64,53

63,67

71,68

70,94

72,03

72,13



Bapiant 07

53,69 33,75 53,90 54,44
54,03 53,79 54,45 99,81
54,58 53,70 54,78 39,27
54,71 35,29 99,51 55,81
Bapianr 08
59,08 59,08 59,21 59,75
59,31 59,10 39,25 60,11
59,89 60,01 61,10 60,58
60,02 60,61 60,82 61,12

10

55,18

55,44

55,54

55,61

60,50

60,74

60,85

60,92



Bapiant 09

48,25 48,06 48,34 48,11
48,83 49,07 48,85 49,02
49,40 49,49 49,49 49,56
50,00 50,02 49,95 50,04
Bapianr 10
99,96 99,13 98,92 98,49
99,43 99,40 98,21 99,07
99,86 99,78 98,97 99,56
100,87 100,09 99,46 99,49

11

48,54

49,07

49,51

49,47

98,22

99,12

98,97

99,25



Bapianr 11

66,58 66,81 67,23 67,71
66,17 66,44 67,93 67,02
66,18 66,13 66,16 66,13
66,09 65,79 65,87 66,14
Bapianr 12
70,61 70,84 71,23 71,63
70,27 70,47 70,35 70,89
70,19 70,12 70,18 69,28
70,09 69,78 69,84 70,10

12

68,01

67,52

67,04

66,42

72,10

71,40

70,92

70,39



BapianT 13

110,50 110,82 110,88 111,02 111,15
110,26 110,49 110,68 109,61 110,93
110,02 110,74 110,40 110,57 110,81
110,09 110,34 110,35 110,38 110,52
Bapianr 14
02,52 62,81 62,90 63,05 63,18
62,27 63,47 62,68 62,63 62,92
62,03 62,25 61,42 62,59 62,32
62,00 62,36 62,45 62,37 62,53

13



BapianT 15

65,51 65,81 65,90 66,05 66,17
65,27 65,51 65,67 65,13 65,92
65,03 65,76 65,42 66,59 65,82
65,09 65,35 65,44 65,37 65,04
Bapianr 16
250,52 250,82 250,90 251,07 251,20
250,45 251,39 250,68 250,64 250,95
250,03 250,24 250,47 250,15 250,98
250,09 250,36 250,50 250,42 250,60

14



Bapiant 17

76,29 76,49 76,99 76,83 76,96
76,05 76,29 76,46 75,91 76,71
75,82 76,53 76,21 76,37 76,92
76,99 76,14 76,22 76,15 76,32
Bapianr 18
260,53 260,77 260,86 260,91 261,16
260,28 260,46 260,12 260,57 260,75
260,02 259,28 260,38 260,55 260,80
260,09 260,31 260,41 260,33 260,51

15



Bapiant 19

56,51 56,88 56,94 57,04
56,25 56,04 56,68 56,63
56,03 56,25 56,78 57,88
56,09 56,32 56,70 56,66
Bapianr 20
52.53 52,37 32,91 52,36
52,82 52,42 9259 52,75
32,93 IL93 52,67 52,46
93,17 53,04 92,91 52,82

16

57,18

56,93

56,82

56,83

52,08

52,05

52,38

52,52



Bapianr 21

129,08 128,86 129,34 129,01 129,15
128,61 128,86 128,90 128,86 128,55
128,35 128,64 128,88 128,90 128,28
128,63 129,08 129,17 129,08 128,63
Bapianr 22
56,68 56,56 57,04 56,73 56,87
56,31 56,56 56,60 56,06 56,25
56,02 56,30 57,07 56,59 55,96
56,27 56,74 56,84 56,77 56,28

17



BapianT 23

67,60 67,86 68,29 68,61
67,20 67,64 67,79 67,89
67,18 07,13 67,31 68,08
67,00 66,80 67,51 67,78
Bapianr 24
60,54 59,89 61,34 61,52
60,22 60,41 59,69 60,78
60,20 60,64 61,23 61,82
60,09 35,70 60,83 61,10

18

69,00

68,38

67,91

68,12

61,99

61,29

61,00

61,45



Bapiant 25

58,47 58,72 59,07 59,67
58,04 57,83 59,63 58,63
58,03 37,97 39,27 58,84
37,87 57,56 37,85 58,13
Bapianr 26
74,59 74,85 75,29 73,90
74,09 74,36 74,79 73,90
74,08 74,53 74,21 74,32
73,89 43,79 73,80 74,03

19

59,64

59,13

38,59

58,48

79,12

75,28

74,90

74,37



Bapiant 27

73,14 73,40 74,36 74,69 74,17
1273 73,00 73,86 74,96 74,46
72,72 72,68 72,85 73,97 73,98
73,03 12,33 72,93 73,17 73,09
Bapianr 28
269,02 269,27 271,29 269,28 269,76
268,61 267,88 268,46 268,56 269,05
268,60 268,84 266,74 267,55 271,69
270,09 268,21 267,32 267,55 267,85

20



Bapiant 29

126,68 125,89 126,37 126,05
125,60 125,88 125,92 125,88
129,35 125,63 125,91 125,94
125,61 126,09 126,20 126,11
Bapianr 30
130,00 129,87 130,35 130,03
129,62 129,88 130,41 129,86
129,34 128,62 129,89 129,91
129,52 130,07 130,17 130,08

21

126,19

125,57

125,31

125,61

130,18

129,55

129,28

129,58



BapianT 31

410,65 410,82 410,75 410,77
410,96 410,97 411,00 411,02
410,89 411,04 410,99 410,89
411,04 411,16 410,94 410,96
Bapianr 32
406,82 406,97 407,24 407,15
407,13 407,17 407,33 406,90
407,92 407,27 407,32 407,27
408,69 407,89 407,66 407,68

22

410,66

410,38

410,73

410,71

407,74

407,37

407,10

407,18



BapianT 33

406,65 406,82 406,75 406,77
406,96 406,47 406,99 407,02
406,89 407,04 406,99 407,89
407,09 407,15 406,94 406,96
Bapianr 34
422,63 422,81 422,74 422,76
422,95 422,97 421,99 423,01
422,89 423,04 423,99 422,88
423,69 423,15 422,97 422,95

23

406,36

406,89

406,73

400,70

422,35

422,89

422,72

422,70



Bapiant 35

414,71 415,12 414,74 414,68
414,95 414,47 414,91 414,93
414,69 415,04 414,49 414,80
415,00 415,15 414,93 414,95
Bapianr 36
299,32 299,36 299,33 299,27
299,42 300,38 299,89 299,01
299,75 299,46 298,32 299,44
300,69 299,79 299,57 299,46

24

414,28

414,80

414,64

414,64

299,99

299,01

299,30

299,37



Bapiant 37

349,40 349,44 349,34 349,40
349,49 349,45 348,32 349,44
349,67 349,37 349,23 349,64
350,03 349,70 349,48 349,37
Bapianr 38
199,56 199,59 199,32 199,40
199,65 199,61 199,32 198,50
199,68 200,33 199,24 199,17
200,23 199,70 199,45 199,40

25

349,42

349,44

349,21

349,37

199,43

199,45

199,23

199,38



Bapiant 39

403,65 403,81 403,79 403,76
403,95 404,47 403,99 403,52
403,89 404,54 402,73 403,89
404,17 404,14 403,93 403,95
Bapianr 40
132,03 131,87 132,35 132,04
131,56 131,86 131,97 131,75
131,33 131,63 132,06 131,95
131,59 131,76 132,16 132,08

26

403,70

403,89

403,72

403,70

132,18

131,55

131,63

131,59



BapianT 41

399,78 400,11 400,26 400,88
399,67 399,99 400,49 400,37
400,58 400,53 400,00 399,99
400,08 399,65 400,63 400,39
Bapianr 42
411,76 411,81 411,75 411,77
412,06 ALL97 412,09 412,02
412,11 412,04 411,99 411,89
412,17 411,79 411,94 411,96

27

400,28

399,89

400,17

399,72

411,36

411,59

411,73

411,71



BapianT 43

409,01 409,51 409,25 410,00
410,32 410,23 410,33 410,25
409,65 409,80 409,97 410,62
409,00 410,12 409,11 409,94
Bapianr 44
401,66 401,81 401,75 401,77
401,96 401,88 401,99 402,03
401,89 402,04 402,08 401,81
402,08 402,15 401,94 401,98

28

409,09

410,32

409,96

409,66

401,35

401,88

401,73

401,71



Bapiant 45

410,34 409,45 409,81 410,72
410,05 410,59 409,78 410,19
409,50 410,33 409,37 410,66
410,69 410,23 409,69 410,55
Bapianr 46
310,35 309,95 309,81 309,71
310,05 310,09 309,77 309,68
309,99 310,34 309,87 309,66
310,06 309,79 309,69 309,56

29

410,11

410,05

409,82

409,33

310,10

309,54

309,32

309,33



Bapiant 47

413,98 413,59 413,00 414,08
413,19 413,73 414,09 414,05
414,15 413,48 414,03 413,82
413,09 413,90 414,36 414,22
Bapianr 48
359,80 359,74 359,33 359,41
359,80 359,76 359,32 359,38
359,67 359,37 359,24 359,17
360,05 359,69 359,49 359,40

30

413,97

413,41

414,10

413,00

359,43

359,46

359,23

359,81



Bapiant 49

365,40 365,44 365,33 365,39 365,41
365,50 365,46 365,90 365,43 365,43
365,67 365,37 365,73 365,14 365,21
366,14 365,70 365,48 365,38 365,37
Bapianr 50
33,00 35,04 35,91 35,38 35,85
34,71 34,81 35,30 35,41 35,07
34,20 34,18 35,18 35,26 35,38
34,51 34,02 34,86 34,87 34,50

31



Bapiant 51

113,05 113,04 113,38 113,04 112,84
112,62 112,83 112,92 113,04 112,74
112,43 112,44 112,94 112,60 112,71
112,65 112,17 112,65 112,87 112,72
Bapianr 52
97,00 97,10 97,53 96,98 96,82
96,70 96,79 96,89 96,01 96,66
96,18 96,17 96,51 96,55 96,71
96,41 96,01 96,12 96,85 96,76

32



BapianT 53

95,00 95,04 95,38 94,54 94,85
94,62 94,83 94,92 95,04 94,45
94,43 94,41 94,94 94,60 94,70
94,65 94,17 94,65 94,88 94,72
Bapianr 54

114,06 114,03 114,55 113,52 113,84
113,70 113,80 113,44 114,05 113,71
113,19 114,18 113,52 113,65 113,72
113,51 113,02 113,20 113,87 113,84

33



Bapiant 55

112,04 112,03 112,25 112,02
111,70 11187 111,90 112,01
111,38 111,36 111,68 111,85
111,50 111,22 111,39 111,86
Bapianr 56
L1922 115,03 115,34 115,03
114,69 114,80 114,89 115,04
114,19 114,19 114,51 113,54
114,30 114,02 114,83 114,84

34

111,82

111,60

Jdd. 71

111,76

114,85

115,31

113,72

113,74



Bapiant 57

ST.17 58,06 58,09 58,22 58,36
57,52 57,76 57,86 ST73 58,12
57,26 58,33 57,98 57,96 58,13
58,41 58,14 58,14 58,16 57,23
Bapianr 58
254,52 254,91 255,43 255,16 255,29
254,36 254,59 255,75 255,73 255,05
254,12 254,33 254,57 254,74 255,08
254,09 254,45 254,60 254,51 254,70

35



Bapiant 59

259,67 259,91 260,13 260,14 260,29
259,41 259,59 259,76 259,71 259,89
259,16 259,63 260,02 260,19 259,94
259,14 259,94 260,05 259,97 259,65
Bapianr 60
51,06 51,36 51,90 52,08 32,21
50,82 51,05 a7 31,67 51,96
J1,71 31,93 51,84 52,01 31,82
51,01 51,84 92,13 52,39 52,05

36



BapianT 61

210,18 210,07 210,05 210,50 210,13
210,35 210,25 210,28 210,46 210,46
210,28 210,28 209,84 209,06 210,30
210,21 210,04 209,67 209,69 210,18
Bapianr 62
98,57 98,41 97,99 98,15 97,92
98,72 98,58 98,09 98,56 98,30
98,59 98,44 99,27 99,30 99,28
99,00 98,67 98,90 98,96 98,81

37



BapianT 63

14,80 14,90 15,09 14,69 14,96
15,09 14,98 14,74 14,55 15,03
14,93 14,94 14,73 14,96 14,98
15,09 15,10 14,69 14,75 14,93
Bapianr 64
350,02 350,06 349,96 350,02 350,04
350,12 350,08 349,93 350,06 350,04
350,29 349,99 349,86 349,76 349,83
350,62 350,32 350,10 350,25 350,76

38



BapianT 65

39,203 39,306 39,189 39,321
39,470 39,585 39,437 39,313
39,181 39,531 39,502 39,320
39,319 39,650 39,624 39,397
Bapianr 66
220,02 220,06 220,19 218,55
220,17 220,12 219,13 218,85
220,09 219,90 219,98 219,95
220,17 220,12 220,10 220,05

39

38,723

39,337

39,167

39,168

218,83

218,91

219,63

219,77



Bapiant 67

169,75 170,02 170,63 170,62
170,05 170,75 171,09 171,16
170,29 170,77 170,26 170,77
170,02 17111 170,18 170,20
Bapianr 68
370,03 370,06 369,96 370,07
368,61 370,08 369,94 370,07
370,30 370,08 369,88 369,78
370,63 370,34 370,11 369,99

40

171,31

171,19

L7113

171,12

370,04

370,06

369,85

370,06



Bapiant 69

314,79 314,91 314,84 315,42
314,90 314,87 315,15 315,58
315,29 315,48 315,35 315,76
315,61 315,31 315,07 314,94
Bapianr 70
372,92 372,90 373,00 373,12
372,80 372,73 372,68 372,88
372,91 372,84 372,88 372,84
372,90 372,88 372,77 372,57

41

314,74

315,25

315,36

315,04

373,43

372,46

372,91

372,74



Bapiant 71

370,02 370,04 369,25 369,47
369,42 369,34 369,03 369,19
369,67 369,60 369,30 369,14
369,15 369,13 369,04 369,13
Bapianr 72
324,10 324,14 324,32 324,40
324,87 324,16 324,31 324,34
324,61 324,37 324,25 324,26
324,84 324,10 324,49 324,38

42

369,28

368,81

369,18

369,06

324,43

324,44

324,23

324,30



Bapiant 73

200,82 199,88 200,47 200,42
200,04 200,67 200,47 198,82
198,66 198,79 198,40 198,72
198,56 198,36 200,03 199,10
Bapianr 74
118,05 118,03 118,36 118,00
117,70 117,80 11792 118,04
117,20 17,19 117,62 117,86
11752 117,02 L1749 117,86

43

200,82

198,46

198,16

199,16

117,82

117,69

147,21

117,69



Bapiant 75

45,00 45,03 43,34 45,08 44,83
44,69 44,80 44,83 45,04 44,75
44,20 44,27 44,52 44,86 44,71
44,32 44,03 44,24 44,86 44,76
Bapianr 76
125,70 125,48 126,37 126,06 125,60
125,11 126,08 126,13 125,38 125,07
124,84 129,12 126,91 125,44 124,81
125,07 125,58 125,50 126,11 126,61
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Bapiant 77

130,00 129,88 130,35 130,04
129,62 129,87 129,91 129,86
129,25 129,63 129,89 129,91
129,23 130,09 130,21 130,09
Bapianr 78
131,00 130,88 131,37 131,01
130,67 130,85 130,96 130,86
130,31 130,61 130,87 130,90
130,60 131,06 131,16 131,07

45

130,19

129,55

128,26

129,59

131,10

130,54

130,27

130,59



Bapiant 79

127,19 126,88 127,16 127,05
126,63 126,88 126,92 126,87
126,34 126,63 126,89 126,28
126,60 127,08 127,00 127,10
Bapianr 80
132,18 131,80 132,27 131,96
131,54 131,78 131,82 132,39
131,24 131,54 131,80 131,82
131,50 131,98 132,00 132,04

46

127,18

126,56

126,27

127,20

132,17

131,47

131,20

131,51



Bapiant 81

96,30 95,96 95,74 95,64
95,90 95,22 95,19 95,10
95,13 94,84 94,81 94,77
94,83 94,62 94,32 94,27
Bapianr 82
98,34 97,84 97,34 96,87
98,22 98,14 97,72 97,03
97,84 97,89 97,62 97,28
97,63 97,42 97,34 97,14

47

95,33

95,04

94,58

94,14

96,23

96,58

96,72

96,64



BapianT 83

94,48 94,07 93,39 93,40
94,29 93,74 93,30 93,59
94,11 93,74 93,59 93,90
94,32 94,09 94,10 94,52
Bapianr 84
94,62 94,91 94,96 94,84
94,90 95,45 95,54 95,22
95,09 95,61 96,32 95,51
95,13 95,42 95,41 95,20

48

93,72

94,12

94,53

94,74

94,53

94,80

95,13

95,04



BapianT 85

99,59 99,91 100,39 100,84 100,61
99,73 100,22 100,71 101,42 100,72
99,84 100,17 100,52 100,53 100,40
99,32 99.73 100,02 100,24 100,07
Bapianr 86
93,92 93,87 93,74 93,61 93,67
93,42 93,28 93,11 92,92 93,20
92,78 92,61 92,48 92,54 92,94
92,34 92,30 92,25 92,54 92,72
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Bapiant 87

95,48 95,28 94,90 94,58
95,30 94,91 94,53 94,20
94,89 94,57 94,22 93,79
94,74 94,58 94,45 94,30
Bapianr 88
95,24 94,72 94,40 93,92
95,43 95,05 94,60 94,19
95,42 95,06 94,69 94,37
94,25 94,15 94,41 94,13

50

94,21

93,78

93,54

93,73

93,58

93,70

93,84

93,73



Bapiant 89

98,58 98,84 99,19 99,63
98,61 99,09 99,54 99,68
98,68 99,04 99,28 99,09
98,42 98,40 98,39 98,43
Bapianr 90
93,74 93,59 93,54 93,57
93,46 93,04 92,87 92,97
92,92 92,58 92,44 92,47
92,68 92,34 9221 92,42

51

99,68

99,27

98,71

98,23

93,74

93,43

93,07

93,02



BapianTt 91

97,86 98,03 98,42 98,73
97,92 98,38 98,69 99,26
98,04 98,37 98,76 99,13
98,22 98,39 98,48 98,62
Bapianr 92
97,42 97,38 97,57 98,07
97,15 96,72 97,17 97,61
97,34 97,19 97,26 97,57
97,68 97,56 97,62 98,03

52

99,24

99,43

99,18

98,74

98,34

98,12

98,04

98,23



BapianT 93

88,93 88,62 88,28 87,73
88,61 88,42 87,94 87,43
88,44 87,90 87,42 88,40
88,40 88,07 88,03 88,09
Bapianr 94
90,58 90,74 90,42 90,36
90,56 91,44 91,53 90,77
90,60 91,63 91,52 90,83
90,63 90,68 90,59 90,31

53

88,34

88,17

88,24

88,42

90,18

90,34

90,38

90,24



BapianT 95

91,32 91,88 92,31 92,23
91,74 92,31 92,68 92,54
91,71 92,32 92,92 93,21
91,62 91,98 92,73 93,37
Bapianr 96
93,72 94,41 94,74 94,55
93,94 94,63 94,87 94,14
93,97 94,23 94,18 93,76
93,62 93,86 93,73 93.52

54

92,08

92,17

92,80

93,28

93,82

93,48

93,37

93,32



Bapiant 97

96,23 96,14 96,08 96,59
95,62 95,39 95,48 96,02
99,24 94,78 95,24 95,91
95,43 95,36 95,58 96,17
Bapianr 98
96,54 96,76 97,32 97,73
96,62 97,37 98,16 98,26
96,71 97,42 97,86 97,84
96,57 96,93 97,34 97,27

55

96,87

96,72

96,67

96,72

97,78

97,81

97,37

97,30



Bapiant 99

100,34 99,91 99,42 98,89
100,12 100,14 99,75 99,34
99,38 99,58 99,62 99,28
98,72 98,83 98,84 98,86
Bapianr 00
92.93 92,81 92,74 92,70
92,87 92,34 92,22 92,33
93,19 92,81 92,84 92,91
93,61 93,52 93,54 93,56

56

98,31

98,39

98,46

98,37

93,32

93,18

93,51

93,68



O0unc/IeHHS KOOPAMHAT MMyHKTIiB

PO3IMKHYTOI0 T€O0JIITHOTO X0y

Topsinok miii mpu kKamepabHii 00poOIli pO3IMKHYTOTO TEOIOIITHOTO XOIY.
1. BusHayaeM0O mNpaKkTUUHY CyYMY BHUMIPSIHUX TOPU3OHTAJIBHUX KYTiB B

TEONOJITHOMY XO[i Lﬂnp. .

2. OOYHNCTIOEMO TEOPETHYHY CYMY KYTiB PO3IMKHYTOTO T€OI0JIITHOTO XOIY:
— 71 TBUX BUMIPSHUX KYTiB

Zﬁmeop. = Ainy. ~— Lou. +180°-n; (21)
— 7S IPaBUX BIUMIPSTHUX KYTiB
Zﬂmeop. = oy, — Uyiiny. +180°-n, (22)

Jie N — KUIBKICTh KYTIB y TEOJOJITHOMY XOJI.
Sxmo mi aBi cyMH BiIpi3HAIOThCA MPUOIM3HO Ha 360°, TO TEOPETHYHY CyMy
MOXHa 30LTbIIMTH 200 3MeHIKTH Ha 360°.

3. O0UYHNCII0EMO KYyTOBY HEB SI3KY X0y 32 (HOpMYIIOI0

f5=2 B =D Bocon - (2.3)

IlepeBipsieMo WM KyTOBa HEB’s3Ka HE IEpEBUILye IOMycTHMy. Jlomyctumy
KYTOBY HEB’ 513Ky 00YHMCIIIOEMO 32 HACTYITHOIO (POPMYIIOI0

f, =+I'Jn=160"Vn. 2.4)

KyToBy HEB’S3Ky NOpIBHY pO3HOAUIIOTE MDK KyTaMH IpH BEpLIMHAX
TeopoiTHOro xoxy. [lonmpaBka y BUMIpsiHI KyTH ITOBUHHA JOPIBHIOBATH HEB’SI31Ii 3
obepHeHUM 3HAaKOM. [licisi BHECEHHS IONPAaBOK OOYHMCIIOIOTHCS 3HAYCHHS
BUIIPABICHUX TOPU30HTAIBHUX KYTIB Y BEPLIMHAX T€OJOJITHOTO XOY.

4. O6UNCITIOEMO 3HAYEHHS TUPEKLIIHHIX KyTiB CTOPIH TEOZOIITHOTO XOAY:
— MIPY BUMIPSHUX JIBUX KyTax 00YHCICHHS BUKOHYIOTHCA 32 (DOPMYIIOi0

Qy =Qu g+ ﬂ.’l _1800; (25)

57



Cxema
PO3IMKHYTOT'O T€OI0JIITHOTO X0y

ITn

axiuu.

Puc. 2.1. Cxema po3imkHymozo meooonimmozo xo0y
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— IIPY BUMIPSIHUX TPaBHX KyTaX 0OYUCIICHHS BUKOHYIOTHCS 32 (POPMYJIIOI0

a, =a,,— B, +180°. (2.6)

Sxuo npu o0uMCIIeHHI JUPEKHiHHOTO KyTa HOro YMcioBe 3HAYCHHS BUIIILIO
Bil'€eMHUM, HOr0o mOTPiOHO 30uMbmIUTH Ha 360°; SKIIO 3HAYCHHS IHPCKIIIHOTrO
Kyra Ounbmie HiK 360°, To Horo morpiOHOo 3meHmuTH Ha 360°. HeoOximHo
MepeKoHaTUCsd, W0 B KIHII Xoay OO4YMCIIeHe 3HAa4YeHHS AMPEKLiHHOro KyTa
BUXIJTHOT'O HANIPSIMKY TOYHO 30iraeThCs 3 HOTO 3aJaHIM 3HAUCHHSIM.

5. BukxoHyeMo mepexin BiIl IUPEKOIHHMX KYTiB CTOpiH OO0 pyMmOiB 3a
hopmynamu:

rHHCx =a;
Moex =180°—a ; ”7
M5 =360°—a.
6. 3Hax0aMMO IPUPOCTH KOOPANHAT ITYHKTIB 32 (GopMyIaMu:
AX; =S;cose;; )3
7. HeB’s13k1 MPUPOCTIB KOOPAWHAT OOYHCITIOEMO 3a (hopMyIaMu
fx = ZAxnp. _ZAXmeop 5
: : (2.9)
fy = Z,Aynp. - Z,Aymeop. ’
me Y AX,, Tta D Ay, — NpaKTHYHi CyMH NPHPOCTIB KOOPMHAT, IO

YHCEJIFHO JIOPIBHIOIOTh aireOpaiuHiii cymi IpupocTiB abcouc Ta OpIUHAT
BiAMOBIIHO;

ZAXWM Ta ZAymmn — TEOpeTHYHi CyMHU IIPHPOCTIB KOOPAUHAT, IO Y
PO3IMKHYTOMY TE€OAOJIITHOMY XO/li JOPIBHIOIOTH
Z, Axmeop. = xKiHu. - ‘xnal{. 5

: (2.10)
LAymeop. = y;([/m. - ynuu. :
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[otiM 06umcTI0EMO aOCONIOTHY Ta BiJHOCHY JIiHIHHI HEB’SI3KM PO3IMKHYTOTO
TEOOJIITHOTO X0y 3a popMyIaMu

fope =4 F2+ 25

f _ laéc.

(2.11)

—h

Je XS — mepuMerp HONIroHy, M.
Y Bumagky, AKO0 OOYHCICHE 3HAYCHHS BiTHOCHOI JIHIHHOI HEB’SI3KH HE
1
oon. — b
1000

KOOpAMHAT; B NPOTHIC)KHOMY BHIAJIKy, HEOOXiJHO BH3HAYHTH Micue B
TEOJOTITHOMY XO[li, I¢ NOIyIIeHa Ipy0da MOMMJIKAa MPH BUMIpIOBaHHI KyTiB ab0
JTOBXKUH CTOPIiH.

HEPEeBUINYE JOmMycTUME | TO BHKOHYETHCS yB’SI3Ka IIPUPOCTIB

8. YpiBHIOBaHHS MPUPOCTIB KOOP/IMHAT.
O064YHCTIOEMO TIOTIPABKM B MPUPOCTH aOCIHC Ta OpPAMHAT 32 HACTYIHUMU
¢dopmynamu

f
f

Vpy, =—Z—yS-Si.

[MonpaBky HeoOxigHo obuucmtoBatu 70 0,001 M, a MOTIM 3a0KPYIJIIOBATH 0
0,01 m. KoHTpomo€eThes 1Iei eTam yMOBOIO: cyMa HONPABOK NOBUHHA OOPIGHIOBAMU
JUHIUHIT He '3yl 3 00epHeHUM 3HAKOM.

(2.12)

9. OGuuncIoeMO BUNpaBIIeHI 3HAYSHHS IPUPOCTIB KOOPAMHAT 3a popMyaamu:

AXi(guny = AXi + Uiy 3 (2.13)
Ayi(gunp) =Ayl + UAyI .

JJ1 KOHTPOJIIO BUIIPABJICHHI 3HAYCHHS NMPUPOCTIB JOJAIOTH 1 iX CymMa IOBHHHA
JIOPiBHIOBATH TEOPETUYHIN CyMi IPHPOCTIB.
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10. KoopauHaty TOYOK T€OXOJITHOTO X0y 00YHCIIOEMO 32 popMynamu:

Xisa = Xi + DX () > (2.14)
yi+l = yi + Ayl (6unp) * .

Skmo oOuuCcneHi KOOpAWHATH BHXIJTHOI TOYKH JOPIBHIOIOTH 3aJaHUM, L€
O3HaYae, 10 KOOPJMHATHA 00YHCIIEH] TPaBUIBHO.
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O04nc/IeHHS] KOOPAMHAT IMYHKTIB
PO3iMKHYTOI0 T€O0JIITHOIO X0y

3aBIaHHSA: OOYMCIUTH KOOPAMHATH ITYHKTIB PO3IMKHYTOIO TEOIOJITHOTO
XOJly 32 HaBeACHUMH HIDKYE BUXITHUMH JAaHUMH Ta 32 OTPUMAHHMHU PE3yJIbTaTaMU
MO0y yBaTH CXeMY PO3IMKHYTOTO TEOJOIITHOTO XOIy:

o = 6800213’ 5 aKl'HM- = 298000,2, 5
p, =119°59,9', B, =130°58,8', B, =133°57,8', B, =205°01L,4";
S, =20834m, S, =193,42 M, S; =203,34

2 (1000,00; 1000,00), 5 (1362,64; 699,46).

(uncioBi  3HAYEHHS HABENCHUX BHINE JNAaHUX BHOWPAIOTHCA  3TiTHO
IHANBiTyaJbHOTO BapiaHTy 3a JBOMa OCTaHHIMH HU(ppaMH HOMepa 3aTiKOBOI
KHIDKKH, TUB. PO3IILT 6, MyHKT 6.2)

YucoBuil npuKiIajg:
OOGuHCIIeHHST KOOPAUHAT TOYOK PO3IMKHYTOI'O TEOJOJIITHOTO XOAy BUKOHYEMO
B HACTYIHIH MMOCITIJOBHOCTI:

1. O6uncmoemo cymy BUMIPSHEX KYTiB B TeogomitHomy xomi >, (D /3,

BHU3HAYAETHCA K CyMa TAaHUX, [0 3HAXOATHCSA B CTOBIUUKY 2 mabauyi 2.1). J{ns
HAIIIOTO X0y Ma€eMO:

> B, =120°00,0-+130°59,0++133°58,0+205°01,5 = 589°58.5 .

2. OGYHUCITIOEMO TEOPETUYHY CYMY KYTiB JJIsl TIBUX BUMIPSIHUX KYTiB 32
thopmyroro (2.1)

Z Preop. = 298°00,2-68°02,3+180° -4 = 949°57,9',

Jie 11 — KITBKICTB KYTiB Y TEOOJTHOMY X011, 7 = 4.
Ockimexku  » B, i D p,., BiIpisHsOTECS NpubM3HO Ha 360°, TO

TEOPETHYHY cymy 3MeHIryeMo Ha 360°. OTxe KiHIIEBE 3HAYCHHS TCOPETUYHOT

CYyMH KYTiB Z‘ Breop. =989°57,9".
3. O0GYHCITI0EMO KYTOBY HEB’SI3KY X0y 3a hopmyioro (2.3):

f 5 =589°58,5-589°57,9'= 0°00,6" .
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‘ﬂH

o. =298002'
5 L Vxiny.
8;=203,34 n

(

AN /
N/ e
B, =2050L4’ B;=13357,8'

B, =13058,8" |

=

Ii’ﬁg‘é)oz

i B,=11959,9"

a, =68023'

nou.

Puc. 2.1. Cxema po3imkuymozo meoodoaimnozo xo0y
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Jonyctumy KyTOBY HEB’sI3Ky 00UHCIIOEMO 32 hopmyiioro (2.4):
f5, =+1/4=20°02,0'.

OTXKEC

[IpakTHuHa KyTOBa HEB’s3Ka HE MEPEBHIIye HomycTHMy f g, < LP

MOJKHA MIPHUCTYTIATH 1O yB S3KH KYTiB.

ITompaBka y BUMIpsSHI KyTH NOBHHHA JOPIBHIOBAaTH HEB s3I, B3ATIH 3
NPOTHIICKHUM 3HakoM. OTxke, y 3HaUeHHS BUMIPSHUX KYTIB NMOTPiOHO BHECTH
nonpasky B po3mipi — 0°00,6".

Ionpaeku y posmipi —0°00,2" BHOCMMO B [Ba BMMIpsiHI KyTH, IO YTBOpEHi
HAaKOPOTIIMMHU CTOPOHAMH TEOIONITHOTO XOJAY, OCKIIBKHA IIOXHOKH B3STTA
Bi[UTIKY TpH BHMIPIOBaHHI TakKWX KyTiB Oinxbmoia, TOOTO TIpPH BEpIIMHAX
TeonoitHoro xoay 3 ta 4. Ionpasku B po3mipi — 0°00,1" BHOCUMO y KyTH mpu
BEPIIMHAX TEOHONITHOTO XOMy 2 Ta 5, Mpo IO 3pOOMMO BigNOBIIHI 3aliCH B
mabauyi 2.1, CTOBITIHK 3.

[licas BHeCeHHs NONMPABOK OOYHCIIOEMO 3HAYCHHS BHIPABICHHX KYTIB 1
3aIHCYEMO OTpPUMaHi pe3ynbratd B <«OKypHam OOYMCICHHS KOOPIMHAT TOYOK
PO3IMKHYTOT'O TEOIOJITHOTO XOAY» (mabauys 2.1, croBmyuk 4).

4. OOUYHKCITIOEMO AUPEKIIHI KyTH yCiX CTOPIH X0y 3a popmyoro (2.2.5):

a,_3 = 68°02,3+119°59,9'-180° = 08°02,2';
a3 4 =08°02,2'+130°58,8'-180° = 319°01,0';
o5 =319°01,0'+133°57,9'-180° = 272°58,8';
as_g = 272°58,8'+205°01,4'-180° = 298°00,2" .

3HayeHHd OUPEKIIHHOTO KyTa ¢, ; 3a pe3yibTaTaMU PO3pPaxyHKiB BHHIIOB

0 0

MeH1ie 07, ToMy 10 OTPMMAHOI'0 3HaYeHHsI KyTa goaaeMo 360°.
OOuncreHe 3HauYCHHS TUPEKIIHHOTO KyTa (s , 30IraeTbes i3 3aJaHuM HOro

3HAYCHHSAM, OT)KE 3HAUEHHS IUPEKUiHHWX KyTiB oOumcieHi BipHo. OTpumaHi
3HAUCHHS TUPEKIIHHUX KyTiB 3aHOCHMO 10 XKypHany (ctoBmuuk 5 mabauyi 2.1).

5. JlupexuiliHi KyTH CTOPiH IIepeBOIMMO B pyMOH 3a (opmynamu (2.7):

r,_s =11nCx:08°02,2';
3 4 = I1n3x:40°59,0';
ry5 = IIn3x:87°01,2".

64



3anuc 3HaYeHb PyMOiB BUKOHYEMO B CTOBITYMKY 6 (mabauys 2.1).

6. IlpupocTr KOOpAMHAT 3HAX0AMMO 3a (opMyamu (2.8). s Hamoro
TEOIOJIITHOTO X0y MaeMo:

— TpupocTh abcIic AX ITyHKTIB TEOJOJITHOTO XOMAY:

AX, 5 = 208,34 - c0s08°02,2'= 206,29 1 ;
AXs_; =193,42 - C0s 319°01,0'=146,01 1 ;
AX,_5 = 203,34 - C0s 272°58,8'=10,57 u .

— IIPUPOCTH OpAUHAT Ay MYHKTIB TEOMOJITHOTO XOIY:

Ay,_5 =208,34 -sin 08°02,2'= 29,12 u ;
Ays 4 =193,42 - sin 319°01,0'=—126,85 m;
Ay ,_5 = 203,34 -sin 272°58,8' = —203,07 m .

3HaueHHsl TMPUPOCTIB KOOPJMHAT TOYOK TEOJONITHOTO XOJY 3aHOCHUMO JIO
Kypnany (mabruys 2.1) B croBnumk 8 (mpupict adeuuc) ta cromuuk 10 (mpupict
opauHat). Ilpu sanosnenni JKyprany npupocmam abcyuc ma opouHam HeoOXiOHO
npunucamu 6iOnosioHi 3uaku « + » abo « — » 6 3anedxcHocmi 6i0 opienmayii pymoa
ab0 3HaueHHs OUPEeKYitiHO20 Kyma.

7. IlpakTH4Ha CyMa IPUPOCTIB AOPIBHIOE

D Ax,, =206,29+146,01+10,57 = 362,87 ;
D Ay, =29,12 +(~126,85) + (-203,07) = —300,80 » .

TeopeTudHy cyMy MPHUPOCTIB KOOPAMHAT 00UHCITIOEMO 3a hopmyoro (2.10):

ZAxmwp_ =1362,64 —1000,00 = 362,64 m ;
ZAymw = 699,46 —1000,00 = -300,54 .

Hes’s13ku mpupocTiB KOOpAUHAT 00UHCITIOEMO 3a hopmynamu (2.9):

f =362,87 + (~362,64) = +0,23 1 ;
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f, =—300,80 —(-300,54) =—0,26 .
OO6uncmoeMo abCONMIOTHY Ta BIAHOCHY IiHIHHI HEB’S3KH PO3IMKHYTOTO
TEOJOJITHOTO X0y 3a opmymnamu (2.2.11):

faﬁc. = \/(+ 0!23)2 + (_ 0,26)2 = 0,35 M,
035 1
“on T 60510 1729

Jus  TeomomiTHOrO XOAy MJaHOI TOYHOCTI JAOIyCTHMa JIiHIHHA HEB sA3Ka

SIk BHOHO 3 OTPMMaHHX pPE3yJbTaTiB, OTPUMaHE 3HAYCHHS

CTaHOBHTH .
000
BiJTHOCHOT JHIHHOT HEB’SI3KH HE MIEPEBUIILYE JIOTTYCTHUMOTO
1 1

f ., =——<f, =——, ToMy MOXHa BHMKOHYBAaTH *SI3K 0
5 N y y yB’SI3Ky  OOYHUCICHUX
1729 %" 1000 °

MIPUPOCTIB.

8. YB’s13Ka NpUpOCTiB KOOPIUHAT ITyHKTIB.

CrnoyaTky O0OYMCIIIOEMO TONpaBKM B ITIPUPOCTH aOCHHUC Ta OpIUHAT 3a
¢opmynamu  (2.12), mpu 1BOMY BpaxoOBYEMO, IO TMONPaBKy B IPHUPOCTH
o6uucimoemo 10 0,001 u, a notim 3aokpyriroemo 1o 0,01 .

[TonpaBku B MpUpOCTH a0OCITUC:

v = —ﬁ - 208,34 = —0,079 wm, npuiimaemo v =-0,08 u;
-3 605,10 -3
v =- +0,23 -193,42 = 0,074 m, npuiiMmaemo v =-0,07 m;
-4 605,10 -4
~ 40,23

- 203,34 = -0,077 m , npuitmaemo Uy s = —0,08 x .

U4 = 760510

[orpaBku B MpUpPOCTH OpANHAT:

-0,26 o
Uys = _m - 208,34 = +0,090.m , mpuitmaemo V), = +0,09 m ;
_~ 026 193,42 = 40,083 , npuiivacyo v, = +0,08
s T Tgopa0 e T TIPSR TIDHIMACMO 0, 4 = RS AL

66



- 925 203,34 = 40,087, mpitsracwo v,,, =+0,09 u.

45 =" 50510

KonTpomtoeTses Liel eTal yMOBOIO: cyMd HONPASOK NOGUHHA OOPI6HI08amuU
JUHIUHIU He8 A3Yi 3 NPOMUTIeHCHUM 3HAKOM.

>, =-0,08+(-0,07) +(-0,08) = 0,23 u,
f, =+0,23 1

> v, =+0,09+0,08+0,09 =+0,026 x.
f, =026 .

YmoBa BUKOHYETBCH.

9. OGYHCITIOEMO BUIMPABICHI 3HAYCHHS MPUPOCTIB KOOPAUHAT 3a (opMyaaMu
(2.13). ToOTo BBOAWMO TIOTIPaBKM Y BIATIOBiAHI 3HAYEHHS MPHPOCTIB abCIuc Ta
OpIWHAT, a BUIPABJICHI 3HAYEHHS 3alHCYEMO y CTOBMUWMKHA 12 i 13 BigmoBimHO

(mabuys 2.1).
BurmpagieHi 3HaYCHHS IPUPOCTIB aOCIIUC:

Ax3(eunp) = +206,29 + (—0,08) = +206,21M ;
AX gy =+146,01+ (-0,07) =+145,94 1 ;
Ax, ) = +10,57 +(—0,08) =+10,49 m .

5(eunp,
BumnpapneHi 3Ha4eHHS IPUPOCTIB a0CIIUC:

AVs oy = 2912 +0,09 = +29,21
AV ounpy —126,85+0,08 =—126,77
AVs gy =—203,07 +0,09 = —202,98 1 .

Jly1s1 KOHTPOJIIO BUIIPABIICHI 3HAUEHHS NPUPOCTIB JOAAI0TH; X CyMa IOBHHHA
JIOPiBHIOBATH TEOPETHUYHIN CyMi IPUPOCTIB KOOPIUHAT.

> A, gy = +206,21+145,94 +10,49 = +362,64 1,
ZAxmwp =+362,64 m;

67



> AV gy = +29,21-126,77 — 202,98 = ~300,54 1,
ZAymeop. = _300154 M.

YMOBa BUKOHYETBCSL.
10. OGunCII0OEMO KOOpPAWHATH TOYOK TEOMOJITHOTO XOay 3a (opMylaaMu

(2.14), npuifHABIIY 3a BUXIAHY TOUKY 2 3 KoopauHaTamMu = X, = 1000,00 u; y,=
1000,00 A

x; =1000,00 + 206,21 =1206,21 x ;
x, =1206,21+145,94 =1352,15 m .

¥, =1000,00 + 29,21 =1029,21 1 ;
¥, =1029,21 + (~126,77) = 902,44 1 .

Jlyisi KOHTPOJIIO TPaBUIBHOCTI OOYMCIICHHST KOOPAWHAT TOYOK TEOJOJITHOTO
X0Jly 00UUCITIOEMO KOOPJMHATH TOYKH 5:

xs =1352,15+10,49 =1362,64 u ;
Vg = 902,44 + (—202,98) = 699,46 1 .

OO6uucieH] KOOpAMHATH TOYKAa 5 NOPIBHIOIOTH 33JIaHUM, OTXKE KOOPIHHATH
TOYOK PO3IMKHYTOTO TEOJIONITHOTO X0y oOumncieHi BipHO.
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Iopsiiok 00YHCIEHHS KOOPIAUHAT TOYOK
3aMKHYTOT'0 T€OJ0JIiTHOIO X0y

OO6uucieHHs: KOOPAUHAT TOUOK TEOIOJITHOTO X0y BUKOHYETHCS B HACTYIHIH

MOCJIIIOBHOCTI:
1. BusHayaeMO mNpakTH4HY CYMY BUMIPSHAX TOPU3OHTAJbHUX KYTiB B

TEOMOITHOMY XOIi L B, -

2. O0YHCITIOEMO TEOPETHYHY CyMy KyTiB 3aMKHYTOTO TE€OAOJITHOTO XOIy:
— IS BHYTPIIIHIX BUMIPSHAX KYTiB
Al
—_ o .
Z‘ﬂmeo . =180 '(1’1—2), (31)
— 7151 30BHIMIHIX BUMIPSHUX KYTiB

> Brreon =180°-(n+2), (3.2)

Jie N — KUTBKICTh TOPU30HTAIBHUX KYTIiB B 3aMKHYTOMY TEOJIOJITHOMY XO[Ii.

3. OOYHUCITIOEMO KYTOBY HEB’S3KY 3a (POPMYIIOIO

f5 =2 B = 2 Brucon - (3.3)
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[lepeBipseMo 4 KyTOBa HEB’s3Ka HE IEPEBHLIyE OOMycTHMY. JlomycTumy
KYTOBY HEB’ 513Ky 00UHCITIOEMO 32 (OPMYIIOI0

f, =+I'Jn=160"Vn. (3.4)

SIKImo KyTOBa HeB’si3Ka HE IEPEBHIIY€E JOMYCTUMY, ii MOPIBHY PO3MOAUIAIOTH
MK KyTaMH TIpH BEpIIMHAX TEONOJITHOro Xxomy. llompaBka y BHMIpsSHI KyTH
MTOBMHHA JOPIBHIOBAaTH HEB s3I, B3ATIH 3 MPOTHICKHUM 3HAKOM. [licist BHECEHHS
MONPABOK  OOYHCIIIOIOTBCS 3HAUCHHS BHIPABICHUX KYyTiB Yy  BEpIIMHAX
TEOAOIIITHOTO XOLY.

4. OOYHKCITIOEMO 3HAYCHHS TUPEKIIHHUX KyTiB CTOPIH TEOJOIITHOTO XOIY:
— JUTS BUMIPSIHUX JIIBUX KYTiB OOUYHCIEHHS] BUKOHYIOTBCS 32 (POPMYJIIOI0

a, =a, 1+, -180%; (3.5)
— JUTS BUMIPSIHUX TIPaBHX KyTiB OOUMCIICHHSI BAKOHYIOTHCS 32 (hOPMYIIO0

a, =a,,— B, +180°. (3.6)

SIKIO MMPEeKIiMHUA KYT BUXOIUTH BiJl'€MHHMM, HOTO MOTPiOHO 30iJBIINTH Ha
360°; AKmO0 MUPEKUiHHUN KyT BUXOAWTH Oinmbmre HiXK 360°, To #oro morpiOHO
smeHmmTH Ha 360°. HeoOXigHO TepekoHAaTHCs, IO B KiHII XOAy OOYHCICHE
3HAYCHHS TUPEKIIHHOTO KyTa BUXITHOTO HANPSMKYy TOYHO 30iraerbcs 3 ioro
3a/1aHUM (TI0YaTKOBUM) 3HAUCHHSM.

5. JlupekuiiiHi KyTH CTOpiH NepeBOANMO B pyMOU 3a popmynamu:

rHlth =a;

Mooy =180°—a ; 3.7
s =180°+a ; '

M3 =360°—« .
6. 3HaXOAMMO MPUPOCTH KOOPAMHAT 3a (hopMyiaMu IPSIMOT 3a/1aui TeoIe3ii:

AX, = S; cosr,;

Ay, =S§;sinr,. (3:8)
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[Ipu 3amoBHEHHI JKypHally MpUpOCTaM a0CLUUC Ta OpJMHAT HEOOXiIHO
MPUNKMCATH 3HAKH « +» abo «—» B 3aleXHOCTI BiJ opieHTalii pymba abo
3Ha4YeHHs AUPEKLIHHOro KyTa.

7. HeB’s13ku PUPOCTIB KOOPJMHAT OOUHCIIOEMO 32 PopMyTaMu

Fo= 208 = 2 Aoy

fy = ZAynp. _ZAymeop >

ne Y AX,, Ta ) Ay, — NpaKTH4Hi CyMH MPHPOCTIB KOOJMHAT, IO YHCETBHO

3.9)

JOPIBHIOIOTH ayireOpaiuHii cyMi MpupocTiB abCMC Ta OpAMHAT BiAMIOBITHO;
> .Ax,., T D Ay, — TEOPETHUHi CyMH MPHPOCTIB KOOPIMHAT, IIO B
3aMKHYTOMY TEOJOJITHOMY XOAI ITOBHUHHI JOPIBHIOBATH HYJIIO ZAxmwp_ =0m i

ZAymm =0m . Tomy hopmyna st 3aMKHYTOTO X0y (3.9) CIpoCTUTHCS 110

BUTIIIAY

f, = ZAan, ;

‘ (3.10)
fy = Z{Aynp. !

IToTiM oOumcImoeMO aOCONIOTHY Ta BITHOCHY JiHIMHI HEB’S3KH 3aMKHYTOTO
TEOOTITHOTO XOIy 3a (OpMyIaMu

fose =4 f7+ fyz ;

f _ faﬁc.

gion — S

(3.11)

>

Iie S — IepUMETp MOJIITOHY, M.
VY BUManKy, SKIO0 OOYMCICHE 3HAYCHHS BiHOCHOI JIHIMHOI HEB’SI3KU HE

MEPEBUILYE IOIMyCTUME TO BHKOHYEThCA YB’Si3Ka IIPUPOCTIB

fopn =——
oon. >
1000
KOOpAMHAT, B IpPOTHIECKHOMY BHIAJAKY, HEOOXiIHO BH3HAUUTH Micle B
TEOAOJIITHOMY XOJi, [ie JOIMylleHa rpyba MOMWIIKA MPH BHUMIPIOBAaHHI KyTiB abo
THIHA.

8. YB’s13Ka MpupoCTiB KOOPANHAT.
OOYHCITIOEMO TIOTIPaBKM B HPUPOCTH aOCIMC Ta OpAWMHAT 3a HACTYIHHUMH
¢dopmynamu
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P

UAxi ZS i
- _ fy

Dy, ZS' i

[omparky HeoOxigHO obumcmoBaTi 10 0,001 M, a MOTIM 3a0KPYTIIIOBATH 0
0,01 m. KoHTpOmIOEThCS TIeH eTar yMOBOIO: CyMa HONPABOK NOBUHHA OOPIBHIOBANU
JMIHIUMIU HeB a3yl 3 00epHeHUM ZHAKOM.

(3.12)

9. OGuUHnCITIOEMO BUTIPaBIICHI 3HAUSHHS! IPUPOCTIB KOOPIHMHAT 32 GOPMYIaMu:

AX (gunpy = AX; + U 3 (3.13)

Ayi (6unp) = Ayl + UAy, .

J1st KOHTPOITIO BUIIPABJICHHI 3HAYEHHS NIPUPOCTIB IOAAEMO; X CyMa NOBHHHA
JOPIBHIOBATH HYJIIO.

10. KoopauHati TOYOK TEOAONITHOTO XOIy OOUYMCIIOEMO 3a (OopMyJIaMu
TIpsMOi 3a/1a4i Teoesii:

Xisa =X + DX (npy 5 (3.19)
yi+1 = yi + Ayi(gunp) . .

SIkmo oOdHMCIeHI KOOPAWHATH BHUXITHOI TOYKH JOPIBHIOIOTH 3alaHUM, II&
03Havae, M0 KOOPAMHATH O0YKCIICHI MPABUIIBHO.
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Ipukiaan o0UnCIeHHS KOOPIAHHAT TOYOK 3aMKHYTOT0
TEOA0JITHOTO X0y

B nmaniif poGoTi po3rismaeThCs CTAaHNAPTHUN 3aMKHYTHH TEOTONITHHN Xif.
CxeMa TEONOJITHOIO XOAy HaBeAeHa Ha puc. 1.2. BuXimHMMU HaHUMH TIpU
NPOKJIaIaHHI J]AHOTO XOAY € IUPEKIIHHUA KyT BHXIJIHOTO HANpsMKy G4p Ta
KOOpAWUHATA TOYKH B (Xg; Yz). B mpomeci momsoBuX poGiT Oyau BHUMIpsHI
BHYTpilIHI (B JaHOMY BHUINAJIKy IpaBi IO XOXy) TOPH3OHTAIBHI KyTH f,, Ta
JnoBXHHU cTopiH S;. IlpuB’s3Ka TEONOJITHOrO XOAY OO BUXIJHOTO HANPSIMKY
BHKOHYBAJIACh IUIIXOM BUMIPIOBAHHSI TOPU30HTAIPHOTO MPUMHYHOTO KyTa f3, 1
KOHTPOJIBHOTO MPUMHUYHOTO KyTa [3; .

OO0uuCIIeHHs] KOOPAMHAT TOYOK 3aMKHYTOTO TEOJOJITHOTO X0y BHKOHYEMO B
HACTYIIHIH TTOCIITOBHOCTI:

1. OGumCcTIOEMO CyMy BUMIPAHHX KyTiB B TeogomitHomy xomi » B, (D f,,

BHU3HAYAETHCS SIK CyMa JaHUX, [0 3HAXOAUTHCS B CTOBITYHKY 2 mabauyi 3.1). [Ins
HAIIIOTO TEOJOTITHOTO X0y MAEMO:

Z B, =204°05'+81°24'+93°28'+151°24'+89°40"+99°57"= 719°58" .

2. O0YHCITIOEMO TEOPETUUHY CYMY KYTIiB 3aMKHYTOT'O T€OJJOIITHOTO X0y 3a
¢dopmyioro (3.1):

> B,., =180°-(6—2)=720°00",

Jie N — KiTBbKICTh MOPU3OHTAIBHUX KYTIB B 3aMKHYTOMY TEOAOJIITHOMY XOi,
n==6.

3. OOYHUCITIOEMO IPAKTUYHY KYTOBY HEB 53Ky 3a (popmyioro (3.3):
f, = 719°58'-720°00'= —0°02".
JlomycTuMy KyTOBY HEB’sI3Ky 004HCIIOEMO 3a Gopmyioro (1.4):

f, =+16=+0°02,45 .

Poo

[IpakTiuHa KyTOBa HEB’s3Ka HE IepeBHIIye nomyctumy f fup, < f OTXKeE

Boon.’

MOJKHA TIPUCTYTIATH 10 YB’ SI3KU KYTiB.

79



orduanvdpu XnHarINhQo
Dl XnHEAINNY NWKHHIRDHE NIWNHOLINE €1 APOX 020HUILOQ0IUL 020UWAHIWDE DWIX)) “7°S "IN

wee'ze=""¢
8,192 ="

/4 wz0'L6=""

¢l

w(8pL="T8

wnrno—9Se
LCLSLI =5 v01°09=""5

L0£.08€ ="

,66.871=",

wzLs=°'s wogr6=""%
LE9L=""D .2£.001 ="

80



IlompaBka y BUMIpSHI KyTH NOBHHHA MJOPIBHIOBATH HEB’SI3I, B3ATIH 3
MIPOTWIIEKHUM 3HakoM. OTKe y 3HAueHHsS BUMIPSHHX KyTiB NOTPIOHO BHECTH
nonpasky + 0°02'.

Jli1st crpoleH st po3paxyHKiB BHocHMO nonpaBku 0°01’ B qBa BUMIpsAHI KyTH,
10 YTBOPCHI HAHKOPOTIIMMHU CTOPOHAMH TCOAOJITHOTO XOAY, OCKIIBKH MOXUOKH
B3STTS BiZUTIKY IPY BUMIpPIOBaHHI TaKHUX KyTiB Oijiblia. B HamoMy BUDagKy KyTOBY
HEB’s13Ky HOPIBHY PO3AUIMMO MIX KyTaMH IPH BEPIIMHAX TEOAOJITHOTO X0ay 2 Ta
B, ipo 1m0 3pobumMo BiamoBiaHi 3anuicu B mabauyi 3.1, ctoBmimk 3.

[licnst BHeceHHs IOMPaBOK OOYHCIIOEMO 3HAUYCHHS BHIIPABICHHX KYTIiB 1
3aIHCYEMO OTpPHMaHi pe3ynbTaTd B «JKypHam OOYHCIICHHS KOOPIMHAT TOYOK
3aMKHYTOTO T€OI0JIITHOTO X0ay» (mabauys 3.1, croBmuuk 4).

4. lupekitiiiHi KyTH CTOpIH TEOJOJITHOTO XOAYy OOYHCIIOEMO B TaKii
HOCIIZIOBHOCTI: CIIOYATKy 3a JWUPEKIIHHUM KyTOM BHUIXIJHOI CTOPOHH O4.p Ta
OPUMHUYIHEM KyTOM [, HEO0OXiIHO OGYHCIUTH QUPEKUiHHUN KYT MepIoi CTOPOHU

TEOJIOTITHOTO XOy. 3TiIHO puc.3.2 MaEMO
a, , =149°18'+131°24'-180° =100°42" .

JupekuiiiHi KyTH BCiX HACTYITHHX CTOPiH TEOJOJITHOTO XOay OOYHCIIIOEMO 32
OTPHUMAaHUM 3HAYEeHHSM JMPEKLIHHOro KyTa MepIIoi CTOPOHU TEOJOITHOTO XOIy
Ofg_q Ta 110 BUMPABJICHUM 3HAYSHHSM FOPU30HTAIBHHUX KYTiB 3a popmyioro (3.6).

OO0u4HCIeHHS BUKOHYEMO TTOCITIJOBHO HACTYTHUM YHHOM:
a, , =100°42'-204°05'+180° = 76°37" ;
a, , = 76°37'-81°25'+180° =175°12" ;
a, , =175°12'-93°28'+180° = 261°44' ;
a, , = 261°44'-151°24'+180° = 290°20' ;
a, , = 290°20'-89°40'+180° = 380°40" .

OcranHiit KyT Ginbmmii Hix 360°, TOMy Bil OTPHMAHOTO 3HAYECHHS KyTa CIij
BimmsTa 360°;

a, , =380°40'-360°00"' = 20°40' .

Jyist KOHTPOJIIO TIPaBUIIBHOCTI OOYMCIICHHS TUPEKIIHHUX KYTiB OOYHCIIOEMO
3HAYCHHS BUXiTHOTO AUPEKIIHHOTO KyTa, ke TIOBUHHO JOPIBHIOBATH 33/IaHOMY:

a,, =a. , — B, +180° = 20°40'-99°58'+180° =100°42" .
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YMOBa BUKOHYETHCS, OTXKE 3HAYCHHS IUPEKIIHHWX KyTiB OOYHCIEHI BipHO.
OtpuMaHi 3HaYeHHS AMPEKUIHHMX KyTiB 3aHOCHMMO 10 JKypHany (CTOBHUHK 5
mabauyi 3.1).

5. JIupexuiiHi KyTH CTOpiH epeBOJUMO B pyMOU 3a popmynamu (3.7):

r,, =110Cx:79°18';
I, =1nCx:76°37";
r,, =110Cx:04°48';
r,, =1103x:81°44'",;
r,, =1IIn3x:69°40';
I, , =1In3x:20°40".

3amnuc 3HaueHb pyMOiB BUKOHYEMO B CTOBITUMK 6 (mabauys 3.1).

6. [IpupocTt KoopAMHAT 3HAXOIUMO 3a popmynamiu (3.8). s Harroro
TEOIOJIITHOTO XOJly MaeMO:
— TIPUPOCTH aOCITUC TOYOK TEOIOIITHOTO XOIY:

AX, , =91,36-€0579°18'=16,96 m ;
Ax_, =57,21-c0576°37'=13,24 m ;
AX, , =74,87-c0s04°48'= 74,61m ;
Ax, , =82,93-c0s81°44'=1192 u ;
AX, , =97,02-c0s69°40'=33,71m ;
AX, , =60,10-c0s20°40'= 56,23 1 .

— IPUPOCTH OPJMHAT TOYOK TEOJOIITHOTO XOAY:

Ay, , =91,36-5in 79°18'=89,77 1 ;
Ay, , =57,21-sin 76°37'= 55,66 1 ;
Ay, , = 74,87 -sin 04°48'= 6,26 1 ;

Ay, , =82,93-5in81°44'=82,07 1 ;
Ay, . =97,02-sin 69°40'= 90,97 . ;
Ay, , =60,10-sin 20°40'= 21,21 .

3HaYeHHsI TPHUPOCTIB KOOPAMHAT TOYOK TEOMONITHOTO XOAY 3aHOCHMO [0
Kypnany (mabauys 3.1) B croBnumk 8 (mpupict adcuuc) Ta ctoBnuuk 10 (pupicrt
opauHat). Ilpu 3anoenenni JKypnany npupocmam abcyuc ma opourHam HeoOXiOHO
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npunucamu 8i0N0GIOHI 3HaKu, « +» abo « —» 6 3anedcHocmi 6i0 opicnmayii
pymba abo 3HauenHs OupexyiliHo2o Kyma.

7. HeB’s13k1 MPUPOCTIB KOOPMHAT 3aMKHYTOT'O TEO0IITHOTO X0y 3HAX0IUMO
3a hopmynamu (3.10):

f, =—16,96 +13,24 + (—74,61) + (~11,92) + 33,71+ 56,23 = —0,31 1 ;
f, =+89,77 + 55,66 + 6,26 + (~82,07) + (~90,97) + 21,21 = ~0,14 x1.

O0u4HCITI0EMO aOCONTIOTHY Ta BITHOCHY JIHIWHI HEB’I3KH 3aMKHYTOTO
TEOIOIITHOTO X01y 3a hopmyiaamu (3.11):

fa(?c = \/(_ 0131)2 + (_ 0,14)2 = 0,34 M,
0,34 1

0 463,49 1363

JIs TEOMONMITHOTO XOMy AOMYCTHMA JIiHIHA HEB’s3Ka CTAaHOBUTH

. Sk
1000
BUJIHO 3 OTPUMAHUX peByHBTaTiB, OTpUMAaHE 3HAYCHHA BiHHOCHO.l. HlHlﬁHOl
1
sion — < f()an = b
1363 1000
BUKOHYBAaTH yB,H3Ky O6‘{I/ICH€HI/IX HpI/IpOCTiB.

HEB’SI3KH HE nepeBully€e AOOImyCTUMOro f TOMY MOJXHa

8. YB’s13Ka MpupocCTiB KOOPANHAT.

Croyatky OOYHMCIIIOEMO TONPAaBKM B NPUPOCTH adCIMC Ta OpAMHAT 32
¢dopmynamu (3.12), npu bOMy BpaxoBY€EMO, IO MTONPABKY B MPUPOCTH
obunciroemo 110 0,001 u, a motim 3a0kpyriroemo 10 0,01 m.

[Tompasku B mprpocT adCIHC:

031 B ) _ .
O, = 16349 -91,36 = 0,061 . , mpuiimaemo v, =+0,06 1 ;
v, =231 57 91-0,038 ., mpmitvacwo v, =+0,04
o = 263.49 ,21=0, > puumaemo v, , =+U,U4 u ;
-0,31 .
v, . =——"—.74,87 =0,050 u, mpuitmaemo v_, . =+0,05 u;
22 463,49 e
-0,31 .
v, , =————-.82,93=0,055 u , npuitmaemo v, , =+0,05 u;
w4 463,49 e
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-0,31

Uy o =— 163,49 -97,02 = 0,065 m , npuiimaemo v,, , =+0,07 m ;
-0,31 .
v, =- -60,10 = 0,040 »m , npuitmaemo v . =+0,04 .
S5 463,49 e

[TorpaBky B IPUPOCTH OpAMHAT:

Uy == 4_6(I)3,]f9 -91,36 = 0,028 xm , mpuitmaemo Uy = +0,03 m ;
__ 04 -57,21=0,017 ;

v, , = 16349 M, mpuiivaemo v, . =+0,01.;
__ ol -74,87 = 0,023 2 m;

V) 0= 463 29 M , ipuiivaemo v, . =+0,02 m ;
__ 04 -82,93=0,025 ;

Uy = —M M , npuiivaemo v, =+0,03 x;
__ 0% 700-0,020 i = :

Vs =~ 26349 102=0, M, npuiiMaemo v, - =+0,03 1
_ 014 6510-0018 i 2

O p=— 26329 2010=0 M, npuiimaemo v, =+0,02 u .

KOHTpOIIOETBCS 1Iel eTan YMOBOIO: CyMd HONPABOK NOGUHHA OOPIGHIOBAMU
JHIUMIN Hed a3yl 3 00epHeHUM ZHAKOM.

Zl)xf =+0,06+0,04 +0,05+0,05+0,07 +0,04 =+0,31 »,

f, =-0,31.;
ZU},I_ =+0,03+0,01+0,02+0,03+0,03+0,02 =+0,14 »m ,
fy =-014 m.

‘YMOBa BUKOHY€ThCS.

9. O0YHCII0EMO BUIPABJIEH] 3HAYEHHS! NPUPOCTIB KOOPAMHAT 3a (OpMyJIaMu
(3.13). ToOTO BBOAMMO TIOTPABKH y BiAIOBIJHI 3HAYSHHS NMPHPOCTIB abCIHC Ta
OpJMHAT, a BUIIPABJICHHI 3HAYCHHS 3aIMCYyeMO y CTOBIMYMKH 12 i 13 BiamosimHO
(mabauys 3.1).
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Bunpasneni 3HaueHHs MPUPOCTIB abciuc:

AXy gy = —16,96 +0,06 = —16,90
AX gy = 113,24 +0,04 = +13,28 e ;
A3 gy = —74,61+0,05=—-74,56 m;
AXyounyy = —11,92+0,05=-11,87
AXs gy =+33,71+0,07 = +33,78 m;
AXpg(yunpy =+56,23+0,04 = +56,27 .

Bunpasineni 3HaueHHs IPUPOCTIB OPJIUHAT:

AYy gy =+89,77+0,03=+89,80 ¢ ;
AY gy =+55,66+0,01=55,67
A3y =+6,26+0,02=+6,28 1 ;
AY 4y =—82,07+0,03=-82,04 1 ;
AYs gy =—90,97 +0,03=-90,94 1 ;
AY gy = 21,21+ 0,02 =+21,23 .

Jnst KOHTpONIO BUINpPABICHHI 3HAYEHHS NPUPOCTIB JOJAal0Th, a IX cyma
TIOBHHHA JIOPiBHIOBATH HYJIIO.

> AXi(yunpy = 16,90 +13,28 + (~74,56) + (~11,87) + 33,78 + 56,27 = 0 u;
DAY,y = +89,80 + 55,67 + 6,28 + (~82,04) + (~90,94) + 21,23 =0 . .

YmoBa BUKOHYETBHCA.

10. OOumcarOEMO KOOPIMHATH TOYOK TEOAOJITHOTO XOAy 3a (opMyJamMu
(3.14), npuitHsBIIHN 32 BUXiAHY TOYKY XOIY, TOUKY B 3 KOOpAHMHATAMHA
X = 500,00 »; Yz =1500,00 n:

X, = 500,00 + (~16,90) = 483,10  ;
x, = 48310 +13,28 = 496,38 1 ;
X, = 496,38 + (~74,56) = 421,82 1 ;
x, = 421,82 + (—11,87) = 409,95 a1 ;
X, = 409,95+ 33,78 = 443,73 a1
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¥, =500,00 +89,80 = 589,80 1 ;
¥, =589,80+55,67 = 645,47 a1 ;

V, = 645,47 +6,28 = 651,75 a1 ;

¥, = 651,75+ (~82,04) =569,71 1 ;
Vs =569,71+(~90,94) = 478,77 u.

I[J'ISI KOHTPOJIIO HpaBI/IHLHOCTi 00UKCIIEeHHS KOOpAUHAT TOYOK TeOHOJ’IiTHOI‘O
xony 00YHCITIOEMO KOOPAWHATU TOYKH B:

Xy =443,73+56,27 =500,00  ;
vy =478,77 + 21,23 = 500,00 4 .

OO0uuciieHi KOOPOWHATH BUXIOHOI TOYKH JOPIBHIOIOTH 3aJaHHUM, OTXKE
KOOpPAMHATH TOYOK 3aMKHYTOT'O T€OI0JIITHOTO X0y OOUMCIIeHi BipHO.
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O04uc/IeHHsI BUCOT MIYHKTIB X0y FeOMeTPUYHOI0
HiBeJIIOBAHHSI.
IToOynoBa Mo310BKHBOTO NPOPiTI0

3rigao «IHCTpYKIii 3 TomorpadivyHoro 3HiMaHHS y MacmrTadax 1:5000, 1:2000,
1:1000 ta 1:500» Xomm TEXHIYHOTO HIBEIIOBAHHS IPOKIANAIOTh MK JBOMA
BUXITHUMH 3HAKaMH Y BUTJISIII OMMHOYHUX XOJIB 200 CUCTEMH XOJIiB 3 OJIHIEI0 200
JIEKIJIbKOMa BY3JIOBUMH TOUYKaMHU.

[IpoxnasaHHs 3aMKHYTHX XOZIB, IO ONUPAIOThCs 000OMa KIHIIMM Ha OIUH 1
TOHW caMUi BUXIIHHMH 3HAK, HE T03BOJISIETHCS.

Y Mepexy TEXHIYHOTO HiBENIOBAaHHA BKIIOYA€THCA BCI IMYHKTH IUIAHOBHX
Mepex 3ryIieHHs (IOJIirOHOMETpii, TpuiaTepaliii, TpiaHryJIsIii), AKi He BKIIOYCHI
B MepeXy HiBemroBaHHA [V Kiacy.

Jlis BUKOHAHHS TEXHIYHOTO HIBEIIOBAHHS 3aCTOCOBYIOTHCS HIBETIpH 13
301IBIICHHSM 30pOBOi TpyOu He MeHiie 20™ Ta IMIHOK MOIUIKKA PiBHS HE OULIbIIC
45" Ha 2 MM, HIBENIpH i3 CaMOYCTAaHOBIIOBAJIHLHOK JIIHIEIO Bi3yBaHHS, a TaKOXK
TEOOJIITH 3 KOMIIEHCATOPOM a0o i3 piBHEM IpH 30pOoBiii TpyOi.

HiBexipHi peliku TOBUHHI MaTH IMAIIKOBHI MAIOHOK 13 CAHTUMETPOBUMH a00
JBOCAHTUMETPOBHUMH MOIITKaMH.

HiBenroBaHHA BUKOHYIOTH Y OJHOMY HAINpsSMKYy. Bimmikm mo peifmi, 1mo
BCTAHOBJICHA Ha HiBENipHUHA OalIMak, KOCTHIb M BOMTHI B 3eMIIIO KiIOK, OepyTh
O CepeHil HUTIII.

[Mopsinok criocTepexeHb Ha CTaHIIIT TaKHi:

- BiJUIIKM 110 YOPHIii Ta YepBOHIi CTOPOHAX 33 JHBOT PEHKH;

- BIJUIIKM 110 YOPHIi Ta YepPBOHIH CTOPOHAX MEPEAHBOI PEHKH.

JaHi, oTpuMaHi miJ 4ac HiBEJIIOBAHHS, 3alUCYIOTh y «KypHal Mo3/10BXHBOTO
HiBeMoBaHH (mabi. 4.1). Po3riissHEMO MOPSIIOK HOTO 3aITOBHEHHS.

Ha crannii 1 BukoHaHO TPUB’ 3Ky ModaTKy Tpacu Pnl mo I1K0. 3agHs Todka -
Pnl, nepenus — [IK0. BignoBigai («IOpHHAN» 1 «UEpBOHHUN») BIIIIKA Ha TOYKU
3aMrCyIoTh BiAmoBimHO y Tpadax 3 i 4. «HopHe» 1 «uepBOHE» IEPEBHUIICHHS,
3anucani B rpadi 6, pi3HATHCS Ha 2 MM. OCKIUTBKH I1e MEHIIE 3a JIOMyCTUMI 5 MM,
TO 3a OCTATOYHE 3HA4YEHHS NPUIMAIOTh CepPeIHE, 3amucaHe B rpadi 7.

Ha cranmii 2 3agnsa touka [1KO, nepenns — [1K1, nmpomixkaa — +50; Ha cranmii
3 3aaus Touka [1K1, nepenus — [TK2, nmpomixkni — JIiB30, JIie60, [1p28, I1p60 i T.x.
Biutiku Ha Bci IPOMDKHI TOYKH 3aITUCYIOTH B rpadi 5.

«YopHi» 1 «4epBOHI» NMEPEBUIIEHHS MIXK CIIOJTYYHHUMHU TOYKaMH OOYHCIIOIOThH B
JKYpHaJIl 0/Ipa3y Ha CTaHLii, He 3HIMal4M mpuiangy. | TUTbKM y pa3i BUKOHaHHSA

YMOBH |hLmI7 - h,,ep| <5 MM TOYMHAIOTH HiBEIIOBAHHS IIPOMDKHHUX TOUOK.
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JKVPHAJI TTO3/TOBKHBOT'O HIBEJTIOBAHHS TPACH

Tabnuys 4.1

Ne Ne Binniku no peini [lepeBULLIEHHS. MM I Binmirkuy,
cr croct 3a/Hi nepen | npom. obumci cepeliHi BUIIPABII M
1 2 3 4 5 6 7 8 9 10
1 Pul 1420 +0700 -2 243.429
5900 +0698 +0699 +0697
TIKO 0720 244,126
5202
2 TIKO 1770 +0895 -2 244,126
6250 +0892 +0893 +0891
+50 2237 245,896 243,659
TIK1 0875 245,017
5358
3 TIK1 2093 +1235 -3 245,017
6576 +1236 +1236 +1233
JIis30 1868 247,110 245,242
JIiB60 0948 246,162
TIp60 2061 245,049
TIp30 1137 245,973
TIK2 0858 246,250
5340
4 TIK2 1840 +1714 -3 246,250
6322 +1714 +1714 +1711
+60 0927 248,090 247,163
TIK3 0126 247,961
4608
5 TIK3 1123 -0347 -2 247,961
5607 -0349 -0348 -0350
X 1470 247,611
5956
6 X 1812 +1368 -3 247,611
6296 +1368 +1368 +1365
T1IK4 0444 248,976
4928
7 TIK4 1990 +1040 -3 248,976
6472 +1040 +1040 +1037
TIK5 0950 250,013
5432
8 TIK5 2180 +1582 -3 250,013
6660 +1580 +1581 +1578
P2 0598 251,591
5080
>3=64311  >n=47945 >hy =8183

Kourpois: Thep, konmp=

¥y = 251,591 243,429 =862 (u1)

$3-3n _ 64311-47945
2

8183

Jlonyctma noxubxa: fho = +50um/ L = +500m4/0,7 = +42 (M)
on

TIpakTnuna noxubka: fhnp =3hyp—3hy, =8183-8162=21(mr)
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[IpaBuibHICTH OOYKCIICHHS Y )KypHAJI HIBEJIIOBaHHS 000B’S13KOBO MEPEBIPSIOTh

MOCTOPIHKOBHM KOHTpOJIeM. [ IbOr0 3HAXOIATh CYMy 3aHIX BiITIKiB 2‘3,

CyMy TIepeIHiX BiAJIiKiB Z‘ n 1 00YHCIIOIOTH CyMapHe 3HaYSHHS MePEeBUIICHHS:

‘3— ‘I’l
thp, KOHmp. % . (41)

Ha ocranHiii cropiHLi >XypHaly HIBEJIIOBaHHS OOOB’SI3KOBO BUKOHYIOTh
MiICYMKOBHI KOHTPOJIb 32 PIBHOCTSIMH, B SIKMX OOYHCITIOIOTH 3arajbHi CyMH i3 CyM
BEJIMYMH, OTPUMAHUX Ha CTOPIHKAX KypHAIY.

Jnst BUSHaUYCHHS NPAKTHYHOI HOXUOKH CJIiJ BiJl HPAKTHYHOI CyMH NEPEBUILICHBb

2 h,, BIXHATH TEOPETHYHY CyMy NEDEBHIIEHb, KA OOYHMCIIOETHCA AK PI3HHMLS

BiIMITOK perepiB Lhmeop =Hp,,—Hp,1:

fh,lp = thp - theop : 4.2)

Jonyctuma moxuOKa JUIs TEXHIYHOI'O HIBEJNIOBAaHHS BH3HAYAETHCS 32
hopmyoro:

fo, =250/l (4.3)

ne L — moBxkuHa HIBENPHOTO X0y, KM.
Axmo  fy, < f, = cmix 3podWTH BHCHOBOK, IO NPOBEICHE HIBEIIOBAHHS
np on

BIATIOBiJa€ TEXHIYHNUM JIOITyCKaM, a 1€ JIa€ HaM MPaBO BBECTHU IIONPABKH B CEpeIHi
3HAYCHHS TepeBHIICHb. [lonmpaBKM BBOJATHCS 3 OOEPHEHMM 3HAKOM ITOXHOKH
MPOTOPIIHHO KITBKOCTI CTaHIIH. AGCOJIOTHA BEJIMYHMHA MONIPABKU [TOBUHHA OyTH
TaKolo, 100 BUIIPABJICH] TIEPEBUILICHHS HE MAJIH TIOJIOBHHHU MIJTiMETpa.

3 ypaxyBaHHSIM 3HaKa MOMPAaBKH OOYMCIIOIOTH BHUIIPABJICHI TEPEBUIECHHS.
Cyma BUIpaBIECHUX IIEPEBUIICHb IIOBUHHA [OPIBHIOBATH TEOPETHUYHINH CyMi

HEPEeBUICHD Z‘ Poeop -
BigmiTku mikeTiB 009MCIIIOITH 32 GOPMYIIOI0

Hy=H, +h, (n-1)» 4.4)
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Jge H,_, —BucoTa mOIepeaHbOro MKeTy;
N, (n_1) — BHTPABJICHE NIEPCBHILCHHS MK IiKeTaMu 1 Ta n-1.

Jy1s1 KOHTPOJIIO MPaBUIILHOCTI OOYMCIICHHS! BHCOT MYHKTIB XOAY OOYHCIIOIOTH
BUCOTY KiHIIEBOT TOYKH.

BigMiTKy MPOMIDKHUX TOYOK OOYMCIIOIOTH Yepe3 «TOPU30HT iHCTpyMeHTay /7.
T'opu3oHTOM iHCTpYMEHTa Ha3WBAETHCSA BiAMITKA BI3SUPHOTO MPOMEHS HiBEJipa B
JaHii cTanmii. 3HaueHHs [/ MOXKHA 3HAUTH 32 (OPMYIIOIO:

IT=H,+b, (4.5)

ne b - BimmiK mo 9opHiit cTOpOHI 3aAHROT PEHKH HA BiATIOBINHIN CTAHIIIT,
S0 Bi/TiK Ha MPOMIXHIN TOYIl MO3HAYUTH YEpPe3 d, TO BIAMITKY MPOMINKHOT
TOukK F,, MOXKHA 00UNCIUTH 32 HOPMYIIOLO:

H,,=11-a. (4.6)

3a 1iero GopMyII0r0 00UHCITIOITHCS BUCOTHI BIIMITKH BCIX MPOMIKHUX TOYOK.
3a 00uKCIeHNMH BiIMITKaMu Oyy€eThCsl T03/10BXKHIN npodink Tpacu (puc. 4.1).

3a JI01OMOTrOI0 TT03/I0BXKHBOT0 PO BUKOHYETHCS BEPTHKAIbHE
TUIAHYBaHHS OCi CIIOPY/IM 1 3eMJISIHI pOOOTH.

BeprukanpHuii  Macmtad mnpodimo  Gepyrh B 10 pasiB  kpynHimie
ropu3oHTalbHOro. PobGoTa 13 CKiIagaHHS IO3/0BXHBOTO HpPo(LII0  Tpacu
CKJIaJIA€THCS 3 YOPHOTO MPOD Lo 1 0Oy I0BH 4epBOHOI (TIPOEKTHOI) JIiHil.

YopuuM npodineM Ha3HBAETHCA MPOQile TpacH, MoOyIOBaHUH 32 BiAMITKAMH
TOYOK TpacH, ojepkaHuX Oe3MmocepeqHbO B IIOJ, 1 TOMY BOHH Bim0oOpa)karoTh
ICHYIOY€ TTOJIOKCHHS IIMX TOYOK Ha Yac HiBeItoBaHHs. Bci miHil 1 Mimucy 90pHOTO
podiar0 BUKOHYIOTHCS YOPHUM KOJIOPOM.

Ipoexmuoio niniero Ha3UBAETHCS TPO(DLIL OCI TpacH, KKl BOHA TIOBUHHA MaTH
TTiCJIsl BAKOHAHHS 3€MJITHUX POOIT.

Beci minii 1 3anwcn, Mo BiZHOCSTHCS 0 IPOEKTHOI JIiHi1, BAKOHYIOTBCS
YEPBOHHUM KOJIEOPOM.

Crraoanus 4opuo2o npo@inio

[TobymoBa 4WopHOTO MPOGULII0 TOYWHAETHCSA 3 BHUOOPY TOPHU3OHTAIBHOTO Ta
BEPTHKAJIBHOTO MacumTabiB i BiAMITKM yYMOBHOTO TOPW3OHTY. [ OpH3OHTaNbHHHA
MacmTad npodino BUOMPAETECS 3 ypaxyBaHHAM pelbedy MICLHEBOCTI 1 3aJIS)KHO
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BiZI TOYHOCTI NPOEKTyBaHHA. [IpM NOPOXKHIX BHIIYKYBaHHSX TOPH3OHTAIBLHHUNA
Mmacmrad Maxe Oytu npuiHsaTAM Big 1:10000 no 1:2000. Bick Tpacwu, sik mpasuiio,

o )
[ S e &
€ 9 5 §” =) O,ﬁ———_:_!:(l:,/
'_‘__—,————_—__—___—__ a
———T1 |'8 2 =
] | < | \
RN
]!
TRk
!
| \
| |
1Rk
1Rk
IR
REEE
L]
N
NN
L]
Jlinia ymosroro ropusonty +200,00 m | | |
TJIHHOK 1 HT
Cy Ty
o o o . [ s e,
ST ; Pinns r. Y .
- — s e D 2 ITnan
I 11 [ i i, * M 5 .
1 " 1 " 1 . Pl B - v -
1 oo oy Salllat) S 3 \ ) *¢
- 5 an e E % 3 Binans 10 ToHok
© T HYJILOBHX POGIT
E 2 B B S288E: 8 B
s = F = I88E §= § oa YepeoHi i cuHi
wy -] g o NS e oo g + M
2 & § % XEERR%¥% g iwimi
+0,006 5| Yxwmraix
500 JIOBAKHHU
2 5 8 = 8 B8 % = € E 3 ‘
= = 8 3 4 = & &8 9 3 7 6 YopHi
3 I % =% 3 S 5 5 Z b o BimiTRR
a1 & A . ] a | & oA e o
’ ‘ 50 50 ‘ ’ 60 ‘ 40‘ 50 ‘ 50 ‘ 7 Bingami
Pn.1 IIKO +50 IIKI IK2 +60 IIK3 X  IIK4 TIK5 Pn.2 8 Enementa
KpPHBHX

Puc. 4.1. I1o30062ucuiti npoghine mpacu

MPOXOJIUTH IO JiHIAX 3 HEBEJIMKHMHU YXIIAMH, TOMY II00 3MiHH penbedy OyIo
BUIHO BUpA3HIIIe, Ipu MOO0YI0BI Moo BepTHKAIbHIA MacmTad oeperbes B 10
pa3iB KpyIHilIe TOpU30HTAIBHOTO. [Ipy moOymoBi mpodisto BaXKIIMBO MPABHIHHO
BHOpaTH BiIMITKY YMOBHOTO TOPH30HTY, TOOTO JiHii, BIiTHOCHO SIKOi OyZyeThCs
npodinb. YMOBHHI TOPH30OHT NOBHHEH OYyTH BHOpaHWMN TakuM, MO0 JIiHisA
npodimto foro He mepeTuHana i MO y cepeaHbOMY podias OyB po3TaNIOBAHHHA
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HaJ JiiHielo ropu3oHTy Ha 8-10 cM. KpiM 1poro BinMiTKa YMOBHOTO TOPHU3OHTY
NOBUHHA OyTH KpaTHOIO 10 M.

Sk npaBuIo, Npodinb BUKPECIIOIOTH Ha MUTIMETPOBOMY Tariepi.

JliHifo YMOBHOTO TOPH3OHTY NPOBOMATH HA apKyIIi MUIIMETPOBOTO Mamepy 3
TaKAM PO3PAaxXyHKOM, MO0 MiJ HEI0 MOXXHa OyJ0 pO3TallyBaTH CIiTKYy HpPOQiito
(puc. 4.1).

Ilicns mpoBemeHHS IiHII TOPH30HTY B MacmTadl BiAKIANAlOTh MIKETH i
MIPOMIXKHI TOYKH. B KOXKHIiH ofepkaHiil TOUIll BCTAHOBJIIOIOTH MEPIICHAUKYIISAP 10
JIiHI YMOBHOTO TOPH30HTY 1 Ha MEPIECHAUKYIIAPAX BiAKIAAAI0Th Y BEPTUKAIEHOMY
MacmTadi mpodiabHI BIAMITKH, $Ki JOPIBHIOIOTH PI3HHUIN BIAMITOK TOYOK 1
YMOBHOT'O TOPU30HTY 13 3a0KPYIJICHHSM 710 1 CM.

[epnenaukynspy i BEpTUKANBHI JIiHIT, SIKi IM BiJIIOBiIAIOTh, B CMyTax CIiTKH 3 1
7 IpOBOATH YOPHUM KOJIBOPOM. B cMy3i 7, B THX MicusiX, /i € MPOMIKHI TOYKH,
3alUCYIOTh BiJICTaHI BiJl 3aJHHOTO 1 MEPEAHBOTO IIKETiB J0 NAHOI MPOMIKHOL
Toukd B MeTpax. Cyma Takux BifcrtaHeil moBwHHa nopiBHIOBaTH 100 M, TOOTO
BiJICTaHI M)XK CyMDKHHMH TiKeTaMH. B cMy3i 8 miAmuCyloTs HOMEpH MiKeTiB, a B
cMy31 6 TiAMUCYIOTh aOCONMIOTHI BiAMITKH, 3aokpyrieHi mo 1 cm. Bei miHil i
HiAMICH BUKOHYIOTh YOPHUM KOJIbOPOM.

Kinmi neprnieHAuKyIsApiB, BCTAHOBJICHI IO JIiHII YMOBHOTO TOPHU3OHTY, SKi
JIOPIBHIOIOTh MPOGUIBHUM BiJIMITKaM Y BEpTHKaJbHOMY Maciutali, 3’€IHYHIOTh
NPSMUMH YOPHHUMH JIiHisIMU. JlamMaHa JiHis, siIka yTBOPUIJIACh, € YOPHUM Hpodinem.
[Ticnst 1bOTO B CMY3i 2 CITKH Y BiANOBITHOCTI 3 MIKETAXKHOIO KHM)KKOIO CKJIaJIAl0Th
IUIaH TpacH B TOPU3OHTaIbHOMY MacmTabi mpodimro. IIpn mpomy BumpsmieHa
BICh TPacH HAHOCUTHCSI YOPHUM KOJIBOPOM, a BC1 KOHTYPH — YEPBOHUM.

Ha oci Tpacu mikeTs i mpOMiXKHI TOYKH HE TIOKa3yIOTHCS.

Kontypn Ha mmaHi Tpacu 300paXkaroTh 3aralbHONPHHHSATHMH ISl JaHOTO
MacmTaly yMOBHUMH TOTIOTpadiTHIMHU 3HAKaMH.

B cmys3i 1 citku podisto 9OpHIM KOITBOPOM HiAMUCYIOTH XapaKTep IPYHTY.

Tlobyoosa npoexkmnoi uep8onoi ainii

IIpu mpoexTyBaHHI 3eMJISTHUX poOIT Ha TIO3JOBKHBOMY POl Tpacu MOBHHHA
OyTH mpoBelieHa YepBOHA JIiHis, sIKa BIJIOBIIAE MPOEKTHOMY MPOQLI0 MOBEPXHI
3eMUIi TTicJIsi BUKOHAHHS 3€MJISIHUX POOIT.

[lpn mnpoexTyBaHHI 4YEpBOHOI JiHII pPO3INIANAETHCS JEKUIbKa BapiaHTIB 1
BUOMPAIOTh TOW, SKHMH BIANOBIZAa€e BHMOraM MIiHIMyMy 3eMJISIHUX poOiT Ta
3abe3mneuye 3a0aHnui yXwi JiHil.

IIpoexTyBaHHS 4YepBOHOI JIiHII BHKOHYETHCS ONIBIEM Ha YOPHOMY HpOdii.
ITicnst TOTO, KOJIM OCTATOYHO BUOpPAIM BapiaHT MPOEKTHOI JIiHii, il BUKPECITIOIOTH
YepBOHOI Tymino. IIpoekTyroun 4YepBOHY JIiHI0 Ha mnpodili, IOBOAWUTHCS
pO3B’sI3yBaTH Taki 3ajadvi, sSIK BU3HAYEHHS YXWIIB 1 BIIMITOK 4YepBOHOI JIiHiI,

96



BU3HAYHTH BiJICTAHH IO TOYOK MEPETHUHY YCPBOHOI JIHIT 3 YOPHOIO 1 BU3HAYUTH
BIAMITKH LIMX TOYOK.

Busnauenns yxunie uepeonoi ninii

BinMiTkn mpoekTHOI JiHIi B HYJIHOBOMY i KiHIIEBOMY ITiKeTaX, SK IIPaBUIIO,
BimoMi. TakuM YWHOM, IOCTa€ 3aBJaHHS MPOBECTH MPOCKTHY JIHIIO Ha mpodimi
MiX JBOMA 33/JaHUMH BiIMITKaMH MOYATKY 1 KiHIIA JiHii.

[IpoekTytoun YepBOHY JIiHIIO 1 BUOMpAIOYN HaWKpamuid BapiaHT, TOBOAUTHCS
JIeKisIbKa pa3iB Ha Mpo¢ini BU3HAYATH YXWIM OKPEMHUX BiJpi3KiB YEpBOHOI JIiHIi.
Jns nporo BU3Ha4aloTh TpadivHO Ha MPOdiil Pi3HUIO BiAMITOK “A” mMOuaTky i
KIHIISL JaHOTO XMy B METpax, AUIATH ii Ha TOPU30HTANBHY MPOeKIio “d”’ 1boro
YXWIy B METpax, 3HATY 3 Npo(dinto, 3 ypaxyBaHHAM TOPH30HTAIFHOTO MacIITaly
npodinto, 1 0OAEPKYIOTh YXWI YepBOHOT JTiHIT 32 popmMyIoro:

i=tgo=—. 4.7)

KiHIeBI MyHKTH OKpEeMHUX YXWIIB 1 TOPU30HTAJIBHHUX IUISHOK MO3HAYAIOTHCS
YEpBOHHM KOJBOPOM Ta 3alHCYIOTBCA B II'ATYy CMYry CiTKH mpo¢imro i Ha
BINOBITHIA IUISHINI CMYTH TPOBOIMTHCS MOiarOHaNb, MO MOKa3ye HAMPsSMOK
migifomy abo cmycKy yxuiny, a0o TOpHU3OHTalbHA JIHIS, IO TIOKa3ye
TOPU30HTANbHY AUITHKY (HyJbOBHH yXHI). 3BepXy HaJ NiarOHAJUIF0 BHIHCYIOTbH
YXHWJI 3 TOYHICTIO /IO TUCSYHUX, @ 3HU3Y — JOBXKHHY Tpacu 3 JIaHUM YXWJIOM B
MeTpax. Bci niHii 1 miAnucH BUKOHYIOTHCS Y4EPBOHHUM KOJILOPOM.

Obuucnenns yepeoHUx IOMIMOK
{06 BHM3HAYMTH MPOCKTHY BIAMITKY n-r0 mikeTy FH, 3HAIOYM HYepBOHY
BiIMITKY TIOYaTKOBOi TOYKH, BUKOHYIOTHCS HACTYITHI OOYNCIICHHS

H'=H’+h=H"+id, (4.8)

ne H? — 4epBOHA BiIMiTKa IIOYATKOBOT TOUKH;

I — yXuJ1 4epBOHOI JIiHiT;

d, — ropu3oHTaJIbHa NPOEKILis BiJf IOYATKOBOI TOUKHU O N-TO MIKeTy (TOYKH).
UepBoHi BiAIMITKM BUIMCYIOTH B YETBEPTY CMYTY CITKM NpOQUI0 HAIpOTH

BiJITIOBITHUX YOPHHX BiJIMITOK.
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Poboui siomimku
PoOounMu BigMiTKaMH Ha3MBAIOTHCS PI3HHII YEPBOHUX 1 YOPHHX BIAMITOK
onmiei i Tiei x Toukn AH =H,,, —H,,, . Boun Bu3Ha4aroth rnubuHy BUIMKH abo

BHCOTY HACHITy B MaHii Touri. SIkmo obumcnena BenmanHa AH Mae 3HaK mumioc,
TO BOHA XapaKTEpU3yE BUCOTY HACHITY, a SKIIO MiHyC — TAuOWHY BHiMKH. Lle
HaWOUTBIT BaXKIWBI JJI1 BUKOHABI 3eMJSTHHX poOiT umcia. PoGowi BiaMiTKH
3aMUCYIOTHCS YSPBOHUM KOJIBOPOM 3 TOYHICTIO 70 1 cM. Skiio poboua BiaMiTka
XapakTepu3ye BUIMKY, TO 1 BUIHCYIOTH IIiJ| IPOEKTHOIO JIHI€I0, SKIIO podoya
BiJIMITKa BiTHOCUTBCS JI0 HACHUITY, TO BOHA BUITUCYETHCS HAJ MPOCKTHOIO JIIHIETO.

Cuni giomimxu

IlepetnHu 4epBOHOI JiHIT 3 YOPHOIO JIHIEI MPOQLIIO0 HAZUBAETHCS TOUKAMHU
HYJTBOBHX poOiT. B mmx Toukax 3emisiHi poOOTH HE BUKOHYIOTHCSA, TOMY IO
po0odi BiAMITKM B ITUX TOYKaX JMOPIBHIOIOTH HYJO. [T0JIO)KEHHS MHUX TOYOK Ha
Tpaci HeoOXimHO 3HaTH 3 TouHIicTIO 70 0,1 M, TOMy IO BiJ HUX TOYHMHAIOTH
BUKOHYBaTH 3eMJISHI poOoTd. BigMiTKM TOYOK HYJIHOBHUX pOOIT BHIHCYIOTH B
CMyTy YepBOHHMX BIJMITOK CHHIM KOJbOpPOM. TOMy BIIMITKH TOYOK HYJBOBHX
POOIT HA3UBAIOTH CUHIMH BiIMITKaMH.

Bincranp Bijg HaWOMMKYMX IIKETIB O TOYOK HYJIBOBHX POOIT MOTPIOHO
obuucmioBaty ananituyHo. Hexaii Ha puc. 4.2 ab — yepBona ninis, a ¢d — yopna
ninis. HeoOXiqHO BU3HAYMTH PO3MILIEHHS TOYOK HYJIBOBUX poOiT “e”. OueBHIHO,
ac i bd — poboui BiamiTku. Bifgcranb Mik BepTUKAIbHUMH JdiHissMu ac i bd Ham
BiZIoMa 3 BUMIpIOBaHb Ha Tpaci (po3miTka mikeraxy). IlozHauumo i niteporo “D”,
a BIICTaHb J0O TOYKH HYJIBOBUX poOIT miTeporo X. I[IpoBememo uepes Touky ‘“c”
ninito cf, mapanensuy 1o ab, toxi bf=ac. 3 noaibHux TpukyTHEUKIB aec i dcf moxHa
HaInCaTH:

X ac
29 4.9
D ac+bd (4.9)

3BiAKH

_ac-D
ac+hd’

TOOTO BIACTaHB JO TOYKH HYJIBOBHX POOIT MOpiBHIOE JOOYTKOBI 3aJHBOI

po6oU0i BiAMITKH Ha BiJICTAaHb M) TOYKaMH TPACH, HOAIJICHOMY Ha CyMy 3aJHBOI 1
nepeHbpol poOOUUX BiIMITOK.
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Puc. 4.2. Obuucnenns 6iocmani 6i0 mouku Hy1b08uUx podim 00 nikema

Jlist kouTposo MoxkHa oburciuty Y Bix [IK 10 ToYku HysIp0BUX pOOIT “e”,
Toi X+y=D.

Bincranp 70 TOYOK HYJIBOBHX pOOIT BUIHCYIOTh B cMy3i npodiigro 3 cuHIM
kosbopoM 70 0,1 M 1 mepHeHAuKyJsp, KUK MPOEKTYE IO TOUKY, MPOBOAUTHCS
TAKOX CHHBOIO Tymiro. OOYHCICHHS CHHBOI BIIMITKM BHKOHYIOTH Yepe3 yXHII
4epBOHOT JIHIi:

h, =ix 4.9)

Jomatoun 1m0 uepBOHOI BIAMITKM 3aAHBOI TOYKHM L€ NepeBUINeHHS N,
OJICpPKHUMO BIAMITKY TOYKM HynboBHX pobir: H,=H,A +h, . 35ax h  3anexurs
BiJl MiTHOMY 9H CIIyCKY YXHUIIY.

EmemenTn KpuBOi BHIUCYIOTH B 8 cMy3i ciTku mpodiaro. Bei miHil 1 mignmucn
BUKOHYIOThCSI Y4€PBOHUM KOJILOPOM.

KpuBa mo3Ha4yaeTbcsi yroro, MOBEPHEHOIO BUITYKIICTIO BHH3, KOJHM Tpaca
MOBEpTaE HaJiBO, i BBEPX, — KOJIM Tpaca roBeprae HampaBo. [lo4yaTok i KiHelb
KPHBOi BiZMI9alOTh NEPIEHIANKYISIPOM, SKHHA TPOBOAWUTHCS IO CHOMOi CMYTH.
Bizxcranp 10 movatky i KiHISE KpUBOT BiJl HAMOIMKIUX O HUX MIKETIB IiIHUCYIOTh
0 0,01 M B310BX IMX NepHeHAMKYIsIpiB. Kpim 1poro, Oins KpUBOi BHITMCYIOTBH
KyT MOBOPOTY TpacH, JOBXKHHY KpHBOi, pajiyc KpuBoi i TaHreHc. Bci mi mani
BUIIMCYIOTH 3 TOYHICTIO 710 1 cM.
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O0unc/IeHHSI BUCOT MYHKTIB X0y FeOMeTPUYHOI0
HiBeJIIOBAHHSI.
IToOynoBa Mo310BKHBOTO NPOPiTIO

3aBIaHHS: BHUKOHATH OOYMCIICHHS BHCOT MYHKTIB XOJy I€OMETPUYHOrO
HIBCJIIOBAaHHS (BUXIIHI JTaHI 111 OOYUCICHHS BUCOT ITYHKTIB BHOUPAIOTHCS 3TiTHO
IHAMBIlyaIbHOTO BapiaHTy 3a JBOMa OCTaHHIMH LU(ppaMH HOMepa 3aJiKOBOi
KHIDKKH);

3a OO0YHCIICHHMMH BHCOTHUMH BiMITKaMHU TOOyxyBaTH mpodins Tpacu. Tpaca
33Ja€THCSl HACTYITHUMH TTapaMeTpaMu:

— IPOEKTHA BHCOTHA BiaMiTka [1k0 = 245,589 m;

— npoexTHuit yxun Big [TKO no ITKS; i = +0,006.

(3nayennst npoektHOI BigmiTku [1KO Ta mpoekTHU yXuil BUOHMPAIOTHCS 3TiTHO

IHIMBITyabHOTO BapiaHTy 3a ABOMa OCTaHHIMH LM(paMu HOMepa 3aJIiKOBOT

KHIKKH).

[puxnax moOy0BH MO3OBKHBOTO MPOGLITI0 HaBeAeHO Ha puc. 4.1.
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JKVPHAJI TTO3/TOBXKHLOT'O HIBEJTIOBAHHS TPACH

Ne Ne Bijniky 1o peiii TlepeBHILIEHHS, MM I1 Binmitku,
cr croct 3a/Hi nepea | npom. obumci cepeliHi BUIIPABII M
1 Pul 1420 +0700 -2 243.429
5900 +0698 +0699 +0697
TIKO 0720 244,126
5202
2 TIKO 1770 +0895 2 244,126
6250 +0892 +0893 +0891
+50 2237 245,896 248,133
TIK1 0875 245,017
5358
3 TIK1 2093 +1235 -3 245,017
6576 +1236 +1236 +1233
JIiB30 1868 247,110 248,978
JIiB60 0948 248,058
IIp60 2061 249,171
IIp30 1137 248,247
TIK2 0858 246,250
5340
4 TIK2 1840 +1714 -3 246,250
6322 +1714 +1714 +1711
+60 0927 248,090 249,017
TIK3 0126 247,961
4608
5 TIK3 1123 -0347 -2 247,961
5607 -0349 -0348 -0350
X 1470 247,611
5956
6 X 1812 +1368 -3 247,611
6296 +1368 +1368 +1365
[1K4 0444 248,976
4928
7 [1K4 1990 +1040 -3 248,976
6472 +1040 +1040 +1037
TIKS 0950 250,013
5432
8 TIKS 2180 +1582 -3 250,013
6660 +1580 +1581 +1578
P2 0598 251,591
5080
>3 =64311 > n =47945 Yhg, =8183
KonTposs: Za;Zn = 64311;4794528183
ZTh: 170622_0696:8183

> hy;, = 251,591 243,429 = 8,162 (m)
IMpakTuHa MoxuoKa: fhnp =Xhpp—3hy, =8183-8162=21(ur)

Jomyctuma moxubxa: fh{) = iSO\/I =450,/0,7 =+42(m1)
on
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O04uc/IeHHsI BUCOT MIYHKTIB X0y FeOMeTPUYHOI0

HiBeJIIOBAHHS
Bapiant 01 BapianT 02 Bapiant 03
i\f ci\(ogc:T BAiI[J'IiKl/l 1o peiui BAi/IJ'IiKI/I o peiiui }?iuﬂiKH o peiini
3agHi | mepen | mpoM. | 3amHi | mepen | mpoM. || 3amHi | mepen | HpOM.
1 Pr.1 0731 1709 1045
5414 6391 5731
TIKO 1563 1988 0699
6250 6668 5387
2 TIKO 1151 1488 1022
5834 6169 5700
Jlis10 2075 2215 0715
JliB25 1148 1012 2117
p.12 1354 2521 1312
IIp.25 1720 2735 1113
TIk.1 1332 1904 0996
6017 6584 5674
3 TIK1 1813 2336 2516
6492 7022 7198
+44 1206 0172 0312
k2 1861 0696 1342
6542 5378 6025
4 TIK2 1269 0969 1042
5956 5651 5721
TIK3 1301 0738 1072
5988 5420 5751
5 TIK3 1293 0733 1429
5973 5419 6112
1116 1748 1339
T1IK4 5797 6431 6021
6 TIK4 2021 1010 1441
6707 5698 6124
+60 2013 1125 2918
TIKS 1132 2988 1857
5818 7678 6540
7 TIK5 1184 2933 0151
5868 7623 4824
X 2541 0410 2332
7225 5101 7007
8 X 0324 0319 0813
5011 5001 5492
Pn.2 2389 2153 1861
7076 6831 6542
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Bapiant 04 Bapiant 05 Bapiant 06
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 1269 0453 0605
5956 5138 5288
TIKO 1301 1437 0017
5988 6122 4702
2 KO0 1293 1257 0459
5973 5941 5146
JIiB9 1463 1322 1010
JIis30 0463 2115 1923
Ip.11 1563 1500 1817
T1p.30 3024 1713 2315
Tk.1 1116 1412 1568
5796 6095 6251
3 IK1 2021 0748 2978
6607 5433 7662
+30 1715 1917 1218
K2 1232 2958 0332
5818 7642 5016
4 TK2 1184 1622 1569
5868 6308 6254
+70 0317 2373 0375
K3 1541 0492 0637
6225 5176 5321
5 TK3 0324 1728 0890
5011 6413 5573
X 2889 1368 2991
7576 6052 7675
6 -X 2532 1851 0620
7213 6533 5305
K4 0266 1587 2541
4949 6271 7226
7 TIK4 1021 2698 2939
5704 7381 7624
IKS 0896 0050 0689
5581 4731 5372
8 TKS 0797 2909 2178
5478 7593 6862
Pn.2 1667 0109 1036
6348 4792 5719
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BapianT 07 BapianTt 08 Bapiant 09
i\f lefc_r BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 0750 1238 1295
5434 5918 5985
TIKO 1737 1053 1463
6420 5736 6149
2 TIKO 1159 0754 1572
5844 5438 6259
JIiB9 0647 1310 1700
JIiB30 1412 1895 2000
Ip.11 1948 1607 1347
Ip.30 2918 1368 0935
TIk.1 1271 1605 1698
5958 6290 6383
3 TIK1 0765 1481 1298
5450 6165 5981
+30 1092 1624 0127
TIK2 2975 0982 1944
7660 5670 6629
4 TIK2 2662 1985 1769
7344 6670 6452
+70 2620 1467 2119
TIK3 1170 1510 1269
5855 6194 5952
5 TIK3 2570 1263 1514
7256 5945 6198
X 1928 0761 1987
6613 5446 6672
6 X 2694 2973 0994
7378 7655 5682
TIK4 0081 1329 1493
4764 6008 6177
7 TIK4 2765 1606 1621
7450 6292 6308
TIKS 0073 1526 0770
4757 6216 5457
8 TIKS 1125 1417 1083
5809 6098 5763
Pn.2 0567 1026 1268
5250 5703 5953
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Bapiant 10 Bapianr 11 Bapiant 12
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l o peii
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 0493 0977 0367
5179 5664 5050
TKO0 2124 1635 1300
6809 6318 5984
2 T1KO0 2425 1789 0235
7206 6477 4918
JIiB9 1923 1841 0535
JIiB30 0014 2618 2705
TIp.11 1715 1642 1913
TIp.30 1340 2211 2522
k.1 0243 2219 2832
5026 6908 7518
3 IK1 1682 1358 0983
6469 6039 5670
+30 2118 0896 0578
IK2 1324 1078 1845
6107 5759 6532
4 TK2 1502 1574 1620
6288 6259 6302
+70 2917 1516 2628
IK3 1642 0315 2680
6429 5000 7363
5 TK3 0363 1752 0268
5148 6438 4950
-X 1622 2421 2758
6409 7106 7436
6 X 1953 1460 2509
6739 6140 7192
T1K4 1523 1820 0538
6307 6504 5220
7 TK4 1485 0211 1601
6270 4892 6289
TK5 0829 2388 0367
5614 7072 5051
8 TK5 0772 2892 1728
5557 7575 6410
Pn.2 1067 0209 1208
5848 4891 5889
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BapianT 13 Bapianr 14 Bapianr 15
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 2912 0282 0911
7596 4966 5700
TIKO 0113 2347 1250
4801 7034 6038
2 T1KO0 2042 0449 0398
6725 5132 5080
+40 1011 2472 1410
IK1 0042 1401 1260
4724 6086 5965
3 TK1 0909 0398 0889
5592 5084 5666
JIis10 0728 1934 1545
JIiB20 1452 2058 2185
TIp.8 2138 1602 1525
TIp.20 2138 2248 2374
k.2 1103 1386 1998 0955
5790 6683 5730
4 TK2 0213 0314 0952
4900 4996 5735
+60 0658 0242 0115
IK3 2251 1197 2059
6934 5882 6840
5 TK3 0853 2926 2059
5541 7608 6880
T1K4 2924 0056 1815
7609 4741 6638
6 TK4 1587 2627 1955
6271 7312 6638
X 0616 0554 0895
5299 5239 5580
7 X 2225 2599 1768
6909 7283 6550
TK5 0642 0984 0462
5325 5666 5248
8 TK5 2888 0318 2509
7572 5004 7290
Pn.2 0463 2686 0820
5149 7371 5602
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BapianT 16 BapianT 17 BapianT 18
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1570 0902 0270
6050 5382 4750
TIKO 1210 1732 2814
5694 6216 7298
2 T1KO0 2140 0742 0950
6624 5226 5430
+40 2010 1817 1125
IK1 1070 1220 0180
5554 5702 4660
3 TK1 1600 0870 3380
6082 5350 7860
JIis10 1115 0715 2115
JIiB20 2575 1421 0712
TIp.8 1420 0803 1927
TIp.20 2321 2101 1318
k.2 0900 1262 1475
5380 5744 5955
4 TK2 0870 0570 2015
5350 5050 6499
+60 2951 2527 2011
IK3 2000 1780 1354
6480 6260 5834
5 TK3 1510 0650 2870
5995 5132 7350
T1K4 1300 1900 1180
5783 6382 5664
6 TK4 2250 0310 1690
6732 4790 6170
X 0745 1470 2100
5225 5952 6580
7 X 1460 0110 2555
5942 4592 7040
TK5 1090 1690 1230
5570 6170 5712
8 TK5 0990 0270 1305
5472 4750 5788
Pn.2 1374 2814 0930
5858 7298 5410
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BapianT 19 Bapiant 20 Bapiant 21
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1510 0650 2110
5995 5132 6890
TKO0 1300 1900 2370
5783 6382 7150
2 T1KO0 2550 0310 0472
6732 4790 5252
+80 1718 1512 0310
IK1 0745 1470 0922
5225 5952 5705
3 TK1 1460 0110 0053
5942 4592 4835
JIiB15 0810 0415 0727
JIiB30 1317 0012 1129
TIp.17 0912 0917 0618
TIp.30 1721 1522 1928
k.2 1090 1690 1110
5570 6170 5890
4 TK2 0990 0950 0932
5472 5432 5712
+30 1019 2351 0217
IK3 1374 2250 1075
5858 6732 5855
5 T1K3 0902 0180 0755
5382 4660 5535
T1K4 1732 2980 1290
6216 7460 6072
6 TK4 0742 1475 1208
5226 5955 5990
X 1220 2015 0911
5702 6499 5693
7 X 0870 1740 1015
5350 6222 5795
TK5 1262 1044 1045
5744 5528 5827
8 TK5 0570 1220 0970
5050 5702 5750
Pn.2 1780 0908 1525
6260 5390 6305
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BapianT 22 Bapianr 23 Bapiant 24
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1140 1010 1100
5920 5790 5882
TKO0 1905 1430 1150
6685 6210 5930
2 T1KO0 1700 1860 1775
6484 6648 6557
+80 2011 0970 1001 1623
IK1 1595 5757 0757
6380 5540
3 TK1 0053 1230 1970
4835 6010 6754
JIiB15 0727 0917 1810
JIiB30 1129 0423 1117
TIp.17 0618 0125 0622
TIp.30 1928 0017 0319
k.2 1835 0990 1200
6617 5770 5980
4 TK2 0835 2095 1070
5617 6877 5850
+30 0325 0839 0112
IK3 1905 1437 1415
6685 6220 6195
5 TK3 0870 2140 1520
5650 6920 6304
T1K4 0920 0410 1075
5700 5194 5855
6 TK4 0270 2145 1640
5052 6929 6420
X 1860 0632 1052
6640 5413 5834
7 X 0780 1320 2678
5560 6100 7458
TK5 1550 2130 1280
6330 6910 6062
8 K5 0775 1100 2420
5555 5882 7200
Pn.2 1535 1150 0060
6315 5930 4840
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BapianT 25 BapianT 26 Bapiant 27
if cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 10 peii
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 0480 0024 2779
5162 4806 7560
TIKO 1410 2764 0252
6092 7546 5034
2 T1KO0 0820 0413 1350
5602 5097 6032
+50 2227 0018 1925
IK1 3200 2679 2795
7982 7361 7477
3 TK1 2640 0023 0352
7320 4705 5036
X 0710 2962 2884
5392 7644 7566
4 X 1330 1720 2884
6014 6502 7566
IK2 2580 0456 0352
7262 5238 5036
5 K2 2370 2600 2870
7052 7382 7653
JIis20 2975 2165 2900
JIis40 2239 1419 1522
TIp.40 1617 0633 0944
TIp.25 0935 0017 0114
k.3 1170 0180 0186
5853 4962 4967
6 T1K3 1400 2836 0340
6082 7618 5023
I1K4 1304 0229 2737
5984 5011 7420
7 TK4 2020 2878 0200
6702 7660 4982
+70 0711 0022 1929
TK5 1510 0136 2880
6190 4918 7662
8 TK5 0900 2678 1982
5582 7562 6664
Pn.2 1370 0198 0820
6052 5080 5502
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BapianT 28 Bapiant 29 BapianT 30
if cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 2897 2939 1526
7579 7721 6308
TKO0 0839 0165 0917
5521 4947 5700
2 T1KO0 1982 2000 1927
6704 6780 6709
+50 0937 0517 1003
IK1 0880 1033 2100
5602 5815 6882
3 TK1 1905 1570 1414
6587 4683 6352 6196
X 4682 0340 2380 0187
5023 7162 4969
4 X 0200 2380 1300
4982 7062 5982
IK2 2880 1960 0930
7662 6642 5612
5 K2 0600 1732 1996
5282 6414 6777
JIis20 0332 1898 2118
JIis40 0998 1218 0612
TIp.25 0517 2063 1715
TIp.40 1592 1199 0517
1643 1332 0500
k.3 6326 6014 5280
6 TK3 2911 2403 2290
7693 7186 6972
I1K4 0762 2233 2820
5544 7016 7500
7 TK4 2803 1816 0114
7485 6499 4796
+70 1991 0313 2319
TK5 0240 0622 1116
4922 5306 5798
8 TK5 0240 1857 1630
5022 6639 6312
Pn.2 2735 0833 0207
7517 5615 4889

111




BapianTt 31 Bapianr 32 Bapiant 33
if cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1932 0127 0890
6714 4809 5670
TKO0 2004 2648 2575
6788 7330 7357
2 T1KO0 1360 0296 0600
6042 5078 5282
+50 0318 1179 2588
IK1 1765 2995 2088
6447 7777 6770
3 TK1 0480 0187 2447
5262 4870 7229
X 2442 2756 0177
7224 7438 4958
4 X 0510 2458 2937
5192 7140 7719
IK2 2593 0300 0335
7275 4982 5118
5 K2 2593 0148 0277
7375 4830 5059
JIis20 0312 0599 0798
JIis40 1139 2117 2714
TIp.25 2066 1198 0989
TIp.40 2977 2980 2922
0508 2746 2813
k.3 5290 7428 7595
6 TK3 1560 2866 2654
6242 7648 7336
I1K4 1777 0080 0588
6460 4862 5271
7 TK4 0340 0178 0208
5021 4960 4890
+70 1233 2100 0318
TK5 2810 2495 1212
7492 7277 5894
8 TK5 0266 2878 2907
5048 7760 7689
Pn.2 2885 0212 0028
7667 5094 4810
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Bapiant 34 Bapianr 35 Bapiant 36
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1470 1580 1310
5950 6062 5792
KO 0770 0900 1530
5252 5384 6010
2 T1KO0 1820 0900 1740
6300 5384 6222
+50 2287 1089 0690
IK1 0925 1830 1720
5408 6315 6204
3 TK1 2143 1292 1132
6626 5774 5616
JIiB30 1918 0917 1100
JIiB60 0998 2232 0019
TIp.28 2111 1278 0827
TIp.60 1187 2987 1971
k.2 0908 0510 0820
5390 4990 5304
4 TK2 1890 0770 2460
6372 5252 6945
+90 0977 2097 1998
IK3 0176 1300 0305
4658 5782 4786
5 T1K3 1173 1740 0596
5657 6222 5078
X 1520 1044 1000
6006 5528 5482
6 X 1862 1220 0414
6346 5702 4898
T1K4 0494 0908 1690
4978 5390 6170
7 TK4 2040 0732 1640
6522 5216 6120
TK5 1000 1520 0710
5482 6006 5195
8 TK5 2230 1070 1338
6710 5553 5820
Pn.2 0648 1110 0992
5130 5594 5478
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BapianT 37 BapianT 38 Bapiant 39
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 2210 0580 2857
6692 5060 7540
TKO0 0368 1840 0184
4852 6320 4866
2 T1KO0 1676 1436 0842
6160 5920 5624
+50 0512 2098 0021
IK1 0360 0870 2208
4842 5354 6990
3 TK1 2110 0820 0320
6592 5297 5002
JIiB30 1879 0614 0712
JIiB60 0415 1921 1155
TIp.28 1799 0429 2210
TIp.60 0889 2317 2992
k.2 1260 2670 2840
5744 7150 7522
4 TK2 1450 1656 0417
5930 6140 5198
+90 0899 0698 1115
IK3 0798 2035 2934
5280 6515 7716
5 TK3 1966 1400 2792
6446 5880 7574
X 0512 0860 0252
4996 5344 5034
6 X 1308 0870 1793
5790 5350 6475
T1K4 0708 1890 0935
5192 6372 5617
7 TK4 1278 1890 0828
5760 6372 5510
TK5 0476 0890 2610
4958 5372 7290
8 TKS 1338 0690 0330
5820 5172 5112
Pn.2 0992 0400 2827
5478 4884 7610
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Bapiant 40 Bapianr 41 Bapiant 42
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l o peii
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 0372 0353 2938
5054 5037 7620
TIKO 2754 1570 0178
7437 6252 4860
2 T1KO0 0199 1570 2865
4981 6252 7645
X 2715 0108 0511
7498 4790 5293
3 X 0613 2872 2171
5295 7554 6853
TK1 1050 0404 0454
5086 5136
4 IK1 0396 2822 0462
5079 7604 5244
+20 0011 0115 0006
IK2 2913 0260 2634
7595 5042 7416
5 K2 0135 2834 0110
4917 7516 4792
K3 2728 0411 2656
7510 5093 7338
6 T1K3 0248 0127 0643
4930 4810 5425
+70 2100 1917 0019
T1K4 2822 2978 2925
7505 7660 7707
7 TK4 2828 2954 0211
7610 7636 4893
JIis40 2516 2318 2717
JIiB50 2015 2117 2001
Ip39 1217 1312 1110
Ip50 0513 0615 0417
k.5 0321 0170 2676
5103 4852 7357
8 TK5 1570 2850 0177
6252 7631 4959
Pn.2 0353 0299 2970
5037 5081 7750
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BapianT 43 Bapiant 44 Bapiant 45
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3ajHi | nepex | mpom. 3ajHi | mepex | mpowm.
Pr.1 0060 0480 0825
4842 5262 5607
! TIKO 2780 1410 1825
7561 6192 6607
T1KO0 0197 0820 1880
4879 5502 6562
2 X 2986 3200 2030
7668 7882 6712
X 0765 2640 1532
5547 7422 6314
3 IK1 1342 0710 1802
6124 5492 6584
IK1 0211 1330 1230
4893 6012 5912
4 +20 0015 0122 2117
IK2 2747 2580 1730
7429 7262 6412
TK2 0300 2370 1522
5 5082 7152 6304
K3 1992 1170 1812
6774 5952 6594
TK3 1760 1300 1595
6442 6082 6377
6 +70 2910 2513 2918
T1K4 0100 1202 1393
4782 5984 6175
TK4 2873 2020 1703
7655 6702 6385
JIis40 2912 2816 2016
JIiB50 2116 2017 1513
7 Ip39 0929 0831 0911
Ip50 0312 0117 0218
k.5 0253 1510 1500
5035 6192 6182
TKS 1918 0900 1190
6600 5582 5972
8 Pn.2 0149 1370 0500
4831 6052 5282

116




BapianT 46 Bapiant 47 BapianT 48
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3ajHi | nepex | mpom. 3ajHi | mepex | mpowm.
1 Pr.1 0560 1640 1170
5242 6322 5852
TKO0 0110 1440 1140
4792 6122 5820
2 T1KO0 0690 1510 1430
+50 5472 6292 6212
TK1 1215 2101 2315
0630 1200 1087
5412 5982 5867
3 TK1 1200 1295 1620
5882 5977 6302
JIiB20 0413 0614 0515
JIis40 1118 1315 1412
TIp.20 2115 2100 2516
TIp.40 2514 2713 2811
k.2 1325 1497 1060
6007 6179 5742
4 TK2 1570 1631 1570
6352 6413 6352
+20 0912 0412 0317
IK3 1452 1774 1590
6234 6556 6374
5 T1K3 0740 1152 1220
5422 5834 5902
T1K4 1000 1255 1250
5682 5937 5932
6 TK4 1720 1247 1542
6502 6029 6324
X 1080 1391 1502
5862 6173 6283
7 X 2485 1233 0720
7167 5915 5402
TK5 0483 1003 1410
5165 5685 6092
8 TK5 1752 1520 0430
6534 6302 5212
Pn.2 1529 1000 1680
6311 5782 6462
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BapianT 49 Bapiant 50 Bapiant 51
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1023 2140 0990
5705 6922 5770
TKO0 1223 1010 2684
5905 5792 7466
2 T1KO0 1140 1355 0799
5822 6037 5582
+50 2516 2617 2011
IK1 1290 1060 1536
5972 5742 6318
3 TK1 1632 0760 1763
6414 5542 6545
JIiB20 0377 0218 2512
JIis40 1013 0917 2116
TIp.20 2100 2002 1111
TIp.40 2911 2510 0400
k.2 1472 1230 0476
6254 6012 5258
4 TK2 1560 1312 2493
6240 5994 7273
+20 0212 0613 0713
IK3 1600 1512 0083
6282 6192 4865
5 T1K3 1231 2150 0382
6013 6932 5164
T1K4 1551 1070 2814
6333 5852 7595
6 TK4 1980 1250 0641
6662 5932 5424
X 2920 1450 1822
7602 6130 6605
7 X 0920 0860 2501
5702 5640 7282
TK5 1220 1580 0438
6000 6362 5220
8 TK5 1800 1022 2730
6482 5704 7510
Pn.2 1380 1222 0144
6062 5904 4928
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Bapiant 52 Bapianr 53 Bapiant 54
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 2616 0960 0264
7396 5742 5048
TIKO 0824 1870 2961
5606 6652 7743
2 T1KO0 0628 0532 0920
5411 5315 5700
+50 2915 0011 03112
IK1 2776 2564 1630
7557 7347 6410
3 TK1 0282 0928 2710
5066 5710 7492
JIiB20 2615 1114 0512
JIis40 2111 1915 1116
TIp.20 1210 2213 2011
TIp.40 0916 2816 2815
k.2 1768 2896 0305
6550 7678 5088
4 TK2 0827 0640 2475
5610 5420 7256
+20 0013 2612 0033
IK3 2436 1640 0770
7220 6421 5551
5 TK3 0482 0640 1657
5264 5422 6440
T1K4 2661 0264 0976
7442 5046 5758
6 TK4 1106 2582 0644
5888 7362 5427
X 1431 1540 2242
6213 6320 7024
7 X 1416 2311 0289
6199 7092 5071
TK5 1352 0593 2597
6134 5375 7379
8 TK5 0110 1780 1046
4892 6561 5830
Pn.2 2340 1622 2586
7122 6404 7367
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BapianT 55 Bapiant 56 Bapiant 57
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 2520 0914 1680
7002 5400 6162
TIKO 0600 2372 2192
5080 6853 6674
2 T1KO0 1150 1120 1292
5630 5600 5773
+50 0077 0081 0016
IK1 2600 2590 1434
7082 7070 5920
3 TK1 0876 1610 1910
5358 6090 6394
JIiB30 0779 1510 2001
JIiB50 1013 1710 1513
TIp.30 2216 2117 1116
TIp.50 2815 2811 0517
k.2 2110 1330 1190
6590 5810 5676
4 TIK2 1610 1158 1780
6092 5620 6260
+20 0515 0016 0417
IK3 2100 1100 1130
6584 5580 5610
5 T1K3 1300 0235 0640
5782 4717 5122
T1K4 1370 1040 1350
5852 5522 5830
6 TK4 1218 0486 1740
5700 4970 6222
X 1554 1645 1520
6036 6127 6002
7 X 0620 0928 1752
5104 5410 6234
TK5 1572 1472 0960
6058 5954 5442
8 K5 1968 1672 1420
6450 6152 5900
Pn.2 2160 1680 0822
6640 6162 5302
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BapianT 58 BapianT 59 BapianT 60
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 0822 1600 1312
5302 6080 5794
TKO0 0924 0500 1540
5406 4982 6020
2 T1KO0 1958 2139 0678
6442 6622 5160
+50 0312 0516 2713
IK1 0752 1192 1310
5238 5677 5790
3 TK1 1510 1192 1110
5990 5677 5592
JIiB30 1712 1002 0915
JIiB50 1216 1415 1213
TIp.30 0913 2001 1716
TIp.50 0610 2613 2011
k.2 0618 2312 1360
5098 6798 5842
4 TIK2 2188 1282 1705
6670 5764 6185
+20 0311 0514 0012
IK3 0760 1332 2720
5244 5812 7205
5 TK3 1318 0980 1802
5800 5464 6282
T1K4 0802 1980 0182
5282 6464 4666
6 TK4 0370 0920 1330
4852 5406 5810
X 1462 0310 0598
5948 4796 5078
7 X 1142 0190 1330
5626 4672 5810
TK5 0570 1000 0400
5050 5482 4880
8 TK5 1918 0920 1322
6400 5402 5802
Pn.2 1052 1742 0490
5538 6224 4974
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BapianTt 61 Bapiant 62 Bapiant 63
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1848 1796 0896
6330 6578 5678
TIKO 1074 1342 1827
5560 6126 6609
2 T1KO0 1615 1342 0896
6096 6126 5678
+50 0016 0117 0312
IK1 0812 1648 0365
5298 6427 5152
3 TK1 2098 1873 0996
6580 6658 5781
JIiB30 1613 1715 0816
JIiB50 1012 2002 0922
TIp.30 0815 2116 1011
TIp.50 0411 2392 1210
k.2 0548 2407 1151
5032 7195 5932
4 TK2 1207 2406 2802
5987 7191 7580
+20 0717 0415 0281
IK3 2607 0875 1132
7387 5653 5912
5 TK3 2196 3015 1694
6978 7795 6478
T1K4 2176 1490 0423
6958 6265 5202
6 TK4 1942 1488 1485
6726 6267 6265
X 2750 0906 1217
7532 5687 5997
7 X 1210 1560 1160
5990 6338 5940
TK5 1540 0859 2638
6320 5639 7418
8 TK5 1540 1223 2638
6320 6001 7418
Pn.2 1505 1811 2245
6290 6593 7027
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Bapiant 64 Bapianr 65 Bapiant 66
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pr.1 1530 1718 0905
6310 6498 5687
TKO0 1540 2182 0361
6322 6965 5141
2 T1KO0 1702 2140 0317
6482 6923 5100
+50 0318 0444 2210
IK1 1327 1736 1826
6109 6521 6607
3 TK1 1173 1071 0521
5952 5853 5305
JIiB30 0722 0998 0600
JIiB60 1088 1112 1013
TIp.30 1678 1713 1988
TIp.60 2177 2011 2617
k.2 2525 2054 2814
7305 6836 7596
4 TK2 1556 1433 1119
6336 6213 5901
+20 0317 0501 0713
IK3 2065 1060 1856
6848 5842 6640
5 TK3 1005 1430 1641
5785 6212 6423
T1K4 1866 1253 1524
6646 6033 6306
6 TK4 1133 1159 0791
5913 5941 5573
X 0958 2356 2244
5738 7138 7024
7 X 1702 1500 1078
6482 6282 5860
TK5 1846 2402 1120
6627 7186 5900
8 K5 1829 0598 0715
6610 5380 5499
Pn.2 1316 1612 1598
6094 6394 6382
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BapianT 67 BapianT 68 Bapiant 69
i\f cigm BAiLIJ'IiKI/I o peiii B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pn.1 1663 1379 1853
6447 6161 6435
K0 1926 1489 1401
6708 6270 5983
2 KO0 1450 1753 0832
6232 6535 5514
X 1092 0680 1803
5874 5463 6483
3 X 2516 1300 0354
7298 6082 4936
IK1 1141 2543 2601
5923 7327 7183
4 IK1 1014 1406 1454
5796 6186 6136
+70 2878 2216 1916
K2 1126 1831 0679
5910 6613 5361
5 K2 1445 1608 0411
6229 6390 4998
+30 2910 1987 1112
K3 0800 1475 1794
5582 6257 6378
6 T1K3 1653 1404 1766
6435 6184 6450
JIiB20 1611 1915 1801
JIiB50 1318 2216 1988
TIp.20 1222 2321 2211
IIp.50 0987 2717 2512
k.4 1072 0832 0388
5854 5614 5070
7 TK4 2926 0626 0020
7708 5410 4604
IKS 1651 2242 0721
6435 7024 5303
8 K5 1978 1086 1470
6760 5868 6153
Pn.2 0864 1774 0653
5648 6556 5336
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BapianT 70 BapianT 71 Bapiant 72
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 0653 1165 1268
5236 5748 5852
K0 2807 1463 1369
7390 6044 5951
2 KO0 1319 0911 1269
6002 5593 5951
X 2216 1385 1797
6899 6067 6481
3 X 2191 1385 1890
6773 5967 6472
TIK1 1180 2588 1701
5762 7170 6283
4 IK1 0960 0939 1701
5642 5621 6383
+70 2011 2613 2502
K2 1838 1163 1902
6520 5847 6586
5 TK2 1001 0481 1601
5583 5165 6185
+30 2916 2788 2211
K3 1086 1610 1967
5668 6292 6547
6 TK3 1086 1029 1967
5668 5609 6647
JIiB20 1112 1615 2288
JIiB50 0918 1501 2687
TIp.20 0613 1012 1915
IIp.50 0554 0617 1889
k.4 1211 0961 2120
5793 5539 6802
7 TIK4 1211 0034 1688
5793 4616 6270
IKS 1232 1389 2122
5816 5971 6708
8 TKS 0722 1389 2122
5403 6071 6806
Pn.2 1165 1603 0703
5848 6285 5387

125




BapianT 73 Bapiant 74 Bapiant 75
i\f cigm BAiLIJ'IiKI/I 1o peiri B.’iJ]J'IiKl/l 1o peui B“iJ:[J'IiKl/l 1o pei
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm. 3ajHi | mepex | mpowm.
1 Pn.1 1269 2682 1940
5851 7362 6620
TIKO 2211 0208 1510
6795 4890 6192
2 KO0 2212 0413 0900
6896 5097 5582
X 2454 1080 1918
7136 5760 6598
3 X 2454 0743 2817
7036 5425 7499
TK1 1591 1250 0528
6173 5930 5210
4 IK1 1295 0296 1195
5975 4978 5879
+70 2016 1997 0122
K2 2183 1393 2030
6863 6073 6712
5 K2 0877 0704 1300
5559 5386 5982
+30 2193 2613 0317
K3 1335 0998 2105
6017 5678 6789
6 T1K3 1953 1115 1195
6635 5797 5877
JIiB20 2010 1200 0993
JIiB50 2317 1416 1121
TIp.20 2418 2019 1918
IIp.50 2916 2653 2513
k.4 0640 0935 1990
5320 5617 6670
7 TK4 2035 1030 1460
6717 5710 6140
IKS 0685 1630 2352
5367 6310 7034
8 K5 1190 2337 0988
5870 7019 5670
Pn.2 1452 1939 2400
6132 6619 7084
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BapianT 76 Bapiant 77 BapianTt 78
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 1743 1742 1618
6427 6424 6299
K0 0380 1615 0262
5062 6295 4946
2 KO0 1400 1251 0264
6082 5933 4948
X 0819 1220 1614
5501 5902 6294
3 X 0415 1665 1222
5097 6349 5904
TIK1 2235 1390 0990
6917 6072 5670
4 IK1 0710 1120 0390
5394 5800 5072
+70 0218 0319 0412
K2 2020 1380 1452
6700 6064 6134
5 TK2 1470 1340 1340
6152 6022 6024
+30 0488 0695 0675
K3 0870 0790 1610
5550 5472 6292
6 TK3 0870 1890 1380
5550 6572 6064
JIi40 0901 1919 2173
JIiB60 1283 1722 1922
TIp.40 1719 1415 1693
IIp.60 2299 1216 0999
k.4 1970 1082 1408
6650 5764 6090
7 TIK4 1640 1082 1475
6322 5764 6159
IKS 1762 1140 1600
6444 5820 6284
8 TIK5 1238 0944 1538
5918 5628 6220
Pn.2 1311 1118 1330
5993 5800 6012
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BapianT 79 BapianT 80
i\f ci(i'r BAiL[J'IiKI/I o peiii B.’iJIJ'IiKl/l o peui
3aaHi | mepex | mpowm. 3anHi | mepex | mpowm.
1 Pn.1 1240 0815
5924 5499
K0 0730 0712
5412 5394
2 T1KO 1330 0430
6010 5114
X 1910 2140
6590 6824
3 X 1755 1368
6439 6050
TK1 0812 0242
5494 4924
4 [K1 2188 1194
6870 5876
+70 0622 0715
K2 1898 2620
6580 7302
5 TK2 2200 2122
6882 6804
+30 0715 0622
K3 1535 1117
6219 5799
6 T1K3 1150 1590
5832 6272
J1iB40 1201 1600
JIiB60 1793 2012
TIp.40 2019 2514
IIp.60 2320 2699
k.4 2540 0883
7220 5567
7 TK4 1454 0885
6136 5567
IKS 1133 2748
5817 7430
8 K5 1292 0975
5974 5657
Pn.2 1710 1670
6390 6352
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BapianTt 81 Bapiant 82 Bapiant 83
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKI/l 1o peiini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 0805 1094 0534
5485 5776 5214
TIKO 2200 1725 1564
6880 6409 6244
2 KO0 0415 1094 1030
5097 5776 5708
JTis25 0501 0989 1010
JIiB50 1289 1199 1610
Ip.25 1981 1701 1998
TIp.50 2602 2010 2352
Tk.1 2595 1820 2228
7277 6502 6908
3 IK1 1865 1373 0543
6549 6053 5225
TK2 0390 0635 2173
5070 5315 6853
4 K2 2350 1898 1148
7032 6578 5832
X 0345 0882 2198
5027 5564 6878
5 X 2325 2452 1169
7007 7132 5849
TK3 0760 1324 1913
5440 6004 6597
6 K3 1985 2130 2272
6667 6810 6952
+40 0011 0119 0412
K4 2060 0987 0726
6744 5669 5406
7 TIK4 2695 1169 1342
7377 5849 6022
+70 2116 2201 2613
IKS 0341 1892 0899
5023 6572 5579
8 TKS 0477 1842 0549
5160 6526 5229
Pn.2 2450 1672 2829
7135 6354 7509
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Bapiant 84 Bapianr 85 Bapiant 86
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 1289 1388 0582
5971 6070 5262
TIKO 1218 1820 1563
5898 6502 6247
2 KO0 1263 2632 1876
5945 7314 6558
JTis25 1302 2701 2088
JIiB50 1711 2344 1655
Ip.25 1920 1615 1334
TIp.50 2165 1316 0913
Tk.1 1856 1057 1374
6542 5737 6054
3 IK1 0663 1491 1748
5343 6171 6132
TK2 0742 1482 0256
5422 6162 4936
4 K2 0693 0475 0301
5373 5155 4981
X 2308 0858 2568
6990 5538 7252
5 X 0856 1808 0312
5538 6488 4996
TK3 0508 1805 1887
5188 6487 6573
6 K3 0287 1287 0932
4969 5967 5612
+40 2111 0318 0012
K4 0608 2422 2918
5288 7102 7600
7 TK4 1930 0674 1123
6614 5354 5805
+70 2918 2889 2278
IKS 0522 1935 1448
5206 6619 6132
8 TKS 0693 0199 0442
5371 4881 5124
Pn.2 1825 2788 1840
6507 7472 6524
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BapianT 87 BapianT 88 Bapiant 89
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 1064 2177 2467
5742 6857 7149
TIKO 1153 0384 1118
5835 5064 5798
2 KO0 0254 1693 0790
4936 6375 5472
JTis25 0302 2002 0998
JIiB50 0993 1715 1317
Ip.25 1215 1012 1983
TIp.50 1720 0917 2615
Tk.1 0986 1039 1249
5668 5717 5931
3 IK1 0622 1224 1723
5302 5904 6407
TK2 1636 0308 1577
6320 4988 6261
4 K2 1199 0927 1343
5881 5607 6025
X 0988 1452 0341
5668 6132 5021
5 X 0117 2118 0821
4797 6800 5501
TK3 1682 1232 0610
6366 5912 5290
6 K3 0626 0261 1239
5306 4941 5921
+40 0220 2200 1988
K4 1678 2916 0701
6362 7599 5381
7 TIK4 0873 1087 1670
5553 5775 6352
+70 0011 2917 2887
IKS 0677 1611 1260
5357 6300 5942
8 TIK5 1168 2208 1824
5848 6888 6506
Pn.2 0703 0802 1283
5383 5480 5965
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BapianT 90 BapianT 91 Bapiant 92
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 1097 1608 1369
5777 6290 6051
K0 1678 1364 1317
6358 6046 5999
2 KO0 1883 1437 2466
6565 6119 7146
JIiB35 2092 2118 2500
JIiB55 1779 2001 2011
Ip.35 1310 1613 1629
TIp.55 0615 1122 1002
Tk.1 0658 0981 1134
5338 5663 5814
3 IK1 2088 1681 1527
6772 6365 6211
TK2 1093 0892 0389
5775 5574 5073
4 K2 1802 1283 1384
6482 5967 6068
X 0678 0943 1939
5360 5627 6623
5 X 1065 1241 0882
5745 5923 5562
TK3 1361 1762 1892
6043 6442 6570
6 K3 2296 1413 1029
6982 6098 5709
+40 1602 0017 0116
K4 0463 1134 2428
5145 5814 7112
7 TIK4 1192 1170 1174
5872 5850 5856
+70 2918 2889 2901
IKS 0526 1294 1547
5206 5976 6231
8 TKS 1923 0754 1129
6605 5437 5809
Pn.2 0983 1583 0894
5667 6267 5578
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BapianT 93 Bapiant 94 Bapiant 95
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l noApeﬁL{i B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. [ 3amHi nepei | mpowm. 3ajHi | mepex | mpom.
1 Pn.1 1131 1740 1297
5813 6422 5979
TIKO 0593 0304 2124
5273 4984 6806
2 KO0 1628 1334 0848
6308 6014 5528
Jlie35 1701 1200 0902
JIiB55 1311 1879 0613
Ip.35 0917 2144 0411
TIp.55 0488 2918 0017
Tk.1 0632 1473 0441
5312 6157 5121
3 IK1 0788 1597 1882
5468 6277 6566
TK2 0809 1668 1879
5491 6348 6563
4 K2 1393 2202 0528
6075 6882 5208
X 0919 1391 1402
5599 6071 6082
5 X 1842 1670 1367
6522 6354 6049
TK3 0296 0350 2110
4978 5030 6792
6 K3 1838 1101 1808
6522 5781 6488
+40 2288 2112 0123
K4 0653 1277 2441
5333 5957 7123
7 TIK4 1192 2108 0862
5872 6788 5544
+70 2917 2887 0317
IKS 0228 1235 2388
4908 5917 7072
8 TIK5 2182 0403 2561
6864 5083 7241
Pn.2 0542 1325 0627
5226 6007 5307
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BapianT 96 Bapiant 97 BapianT 98
i\f cigm BAiLIJ'IiKI/I 10 peiini B.’iJ]J'IiKl/l 1o peiui B“iJ:[J'IiKl/l o peini
3aani | mepex | mpoM. | 3ammi | mepex | mpoM. | 3amHi | meped | HpOM.
1 Pn.1 1572 1580 1070
6252 6260 5750
K0 0658 0670 1035
5342 5350 5715
2 KO0 2302 1012 1310
6982 5798 6090
Jlis45 2977 0998 1401
JIiB65 2689 1216 1678
Ip.45 2117 1779 2098
TIp.65 1615 2188 2477
k.1 0266 1198 1470
4948 5982 6250
3 IK1 1370 1075 0940
6052 5760 5620
TK2 1022 1160 4680 1330
5702 5846 6010
4 K2 0943 1325 1470
5627 6110 6150
X 1965 0930 0950
6649 5715 5630
5 X 0768 1280 0155
5450 5965 4835
TK3 1497 1052 1330
6179 5737 6010
6 K3 0275 1035 1010
5055 5818 5790
+40 2211 2416 2516
K4 1230 1270 1280
6010 6050 6060
7 TIK4 1350 1590 0250
6035 6270 5030
+70 2315 2881 2988
IKS 1180 1200 1570
5865 5880 6350
8 TKS 1030 1050 1230
5815 5830 6010
Pn.2 0890 1130 1010
5675 5910 5790
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Bapiant 99 BapiauT 00
i\f ci\(ogc:T BAiIU'[i](PI 1o peii BAi/IJ'IiKI/I 1o peiri
3auHi | mepex | mpom. 3aaHi | mepex | mpom.
1 Pn.1 1260 1230
6040 6010
KO 0950 0990
5730 5770
2 TIKO 1320 1150
6000 5830
Jlis45 1310 1202
JIiB65 0988 0977
IIp.45 0613 0415
IIp.65 0210 0012
TIk.1 0820 0930
5500 5610
3 TIK1 1575 0955
6360 5740
TIK2 1060 1370
5845 6155
4 TIK2 1245 1170
5930 5850
X 1443 1440
6128 6120
5 X 1090 0990
5775 5775
TIK3 1565 1185
6250 5970
6 TIK3 1090 1162
5770 5845
+40 2722 2615
T1IK4 1144 1315
5820 5998
7 TIK4 1515 1335
6300 6120
+70 2818 2787
TIK5 1145 1030
5930 5815
8 TIK5 1235 1100
5920 5880
Pn.2 1085 1250
5770 6030
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BinmiTku penepis Pl ta Pn2, npoexrtni BigmiTkn I1KO0 Ta
NPOEKTHI yXHJIH

>
E BigmiTkn penepis Mpoexrni

s BiaMiTKH IIpoexTHi yxuiau

= KO0

& Pnl Pn2

1 2 3 4 5

1 200,02 195,87 199,58 Bix ITKO no IIKS, i =-0,009
2 201,62 196,15 201,24 Bix ITKO no IIKS, i =-0,008
3 202,41 201,49 202,38 Bix ITKO mo IIKS, i =-0,001;
4 203,72 203,24 203,14 Bix ITKO go IIKS, i =-0,001
5 204,21 208,06 204,43 Bix ITKO mo TIKS, i = +0,006
6 205,31 207,75 205,55 Bix ITKO no IIKS, i = +0,002
7 206,52 211,17 207,73 Bix ITKO no IIKS, i = +0,004
8 207,62 210,54 207,54 Bix ITKO mo TIKS, i = +0,003
9 208,78 208,03 208,20 Bix ITKO no ITIKS, i =-0,001
10 209,88 210,18 209,60 Bix ITKO mo TIKS, i = +0,001
11 211,00 210,93 210,92 Bix ITKO no TIKS, i = 0,000;
12 211,01 206,80 207,42 Bix I1KO no TIKS, i =-0,001
13 212,03 217,50 211,02 Bix ITKO mo TIKS, i = +0,007
14 213,12 211,80 213,05 Bix ITKO mo IIKS, i =-0,002
15 214,15 216,05 214,60 Bix ITKO no TIKS, i =+0,001
16 215,20 217,90 217,80 Bix I1KO no TIKS, i =-0,002
17 216,20 206,75 216,38 Bix ITKO no IIKS, i =-0,013
18 217,34 221,12 216,64 Bix ITKO no TIKS, i = +0,008
19 218,79 217,72 221,56 Bix ITKO no IIKS, i =-0,004
20 219,73 212,10 215,99 Bix ITIKO no I1KS, i =-0,002
21 220,88 218,15 220,62 Bix ITIKO no I1KS, i =-0,003
22 221,34 214,65 220,71 Bix I1KO no TIKS, i =-0,008
23 222,78 227,00 225,61 Bix ITKO mo IIKS, i =-0,001
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Ipooosoicennss mabauyi

1 2 3 4 5

24 22345 | 229,64 | 22420 Bin [TKO 0 [TK4, i = +0,005
25 22448 | 223,18 | 22334 Bix ITKO 10 IIK5, i = -0,001

26 13026 | 133,85 127,52 Bin [TKO 1o [IK5, i = +0,003
27 13527 | 135,13 135,80 Bin [TKO 710 TIK5, i = +0,001

28 14028 | 142,17 | 140,89 Bin [TKO 710 [IK5, i = +0,002
29 14529 | 151,43 148,00 Bin [TKO 710 [1K5, i=+0,003

30 15030 | 153,73 150,97 Bin TTKO 110 [IK5, i = +0,003
31 155,31 147,56 | 155,24 Bin [TKO 0 IIK5, i = -0,010
32 160,32 | 155,23 157,80 Biz ITIKO 1o K5, i = -0,002
33 165,33 168,42 | 164,64 Bin [TKO 110 [1K5, i = +0,003
34 170,34 | 178,52 | 172,50 Bix TTKO j10 [IK5, i = +0,008
35 175,35 175,52 | 176,03 Bin [TKO 1o K5, i = -0,001
36 180,36 | 182,22 | 182,00 Bin [TKO 1o K5, i = -0,001
37 183,37 | 191,24 | 18821 Bin [TKO 710 [1K5, i = +0,005
38 190,38 | 188,27 | 190,20 Biz ITIKO 1o IK3, i = -0,002
39 185,39 | 180,77 | 185,60 Bin [TKO 1o IIK5, i = -0,011
40 202,40 | 195,99 | 199,60 Bin [TKO 0 K5, i = -0,015
41 200,41 | 210,59 | 203,60 Bix TTKO j10 [IK5, i = +0,009
4 200,00 | 194,57 | 198,95 Biz [TIKO 1o [IK5, i = -0,007
43 246,00 | 241,73 | 246,12 Biz ITKO 10 MK5, i = -0,020
44 220,44 | 219,14 | 218,80 Bix TTKO j10 [IK5, i = +0,002
45 22545 | 22433 | 224,550 Bin [TKO 0 K5, i = -0,001
46 230,46 | 233,56 | 230,91 Bin [TKO z10 [IK5, 7 = +0,002
47 23547 | 236,13 | 238,01 Biz [TKO 1o TIKS5, i = -0,005
48 24048 | 239,46 | 240,51 Biz [TIKO 10 [IK5, i = -0,001
49 24549 | 244,13 | 24530 Bin [TKO 1o K5, i = -0,001
50 250,50 | 25121 | 250,20 Bizx [TKO 710 K5, i = +0,003
51 255,51 | 257,80 | 254,00 Bin TTKO 710 [IK5, 7 = +0,006
52 260,52 | 252,39 | 259,34 Bin [TKO 1o TIK5, i = -0,012
53 265,53 | 262,92 | 264,00 Bizx KO s10 TTK5, i = -0,006
54 270,54 | 266,47 | 27125 Bin [TKO 1o K5, i = -0,002
55 275,55 | 272,74 | 276,93 Bizx TTKO z0 K5, i = -0,014;
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Ipooosoicennss mabauyi

1 2 3 4 5

56 280,56 275,44 279,10 Bix I1KO no I1KS, i = -0,004
57 285,57 287,18 285,06 Bix ITKO mo I1IKS, i = +0,003
58 290,58 294,85 291,40 Bix I1KO mo I1KS, i = -0,008;
59 296,72 295,59 298,32 Bix I1KO no I1KS, i = -0,004
60 300,60 302,58 299,48 Bix ITIKO no I1KS5, i = +0,001
61 305,61 306,24 308,60 Bix I1KO no I1KS, i = -0,001
62 310,62 313,98 309,29 Bix ITKO mo I1KS, i = +0,001
63 315,63 317,19 315,70 Bix ITKO mo I1IKS, i = +0,005
64 320,64 318,82 322,80 Big ITKO no I1KS, i = +0,004
65 325,65 322,02 324,04 Big ITKO mo I1KS, i = +0,003
66 361,78 355,52 358,60 Bix ITKO mo I1KS, i = +0,001
67 362,02 367,08 362,68 Bix ITKO mo I1KS, i = +0,003
68 363,28 360,98 361,17 Bix ITKO mo I1KS, i = +0,001
69 364,83 362,96 362,20 Bix I1KO no I1KS, i = -0,004
70 365,23 361,63 363,07 Big ITKO mo I1KS, i = +0,001
71 270,89 266,09 270,19 Bix ITKO mo I1KS, i = +0,001
72 270,89 270,71 269,00 Bix ITKO mo I1KS, i = +0,002
73 283,73 284,46 282,79 Bix I1KO no I1KS, i = +0,004
74 369,28 369,17 371,20 Bix I1KO no I1KS, i = -0,005
75 370,89 367,85 371,31 Bix ITKO no I1KS5, i = -0,001
76 180,76 178,87 180,00 Bix ITKO mo I1KS, i = -0,001
77 185,72 187,03 187,41 Bix ITKO mo I1KS, i = +0,001
78 190,78 189,75 192,14 Bix I1KO no I1KS, i = -0,010;
79 195,79 196,14 198,61 Bix I1KO no I1KS5, i = -0,004
80 200,80 198,04 201,10 Bix ITKO no I1KS5, i = -0,001
81 205,81 207,58 204,41 Bix I1KO mo I1KS, i = +0,005
82 210,82 212,93 210,10 Bix ITKO no I1KS, i = +0,005
83 215,83 209,88 214,89 Bix I1KO no I1KS5, i = -0,010
84 216,84 214,93 215,38 Bix I1KO no I1KS5, i = -0,001
85 217,86 213,64 219,42 Bix I1KO no I1KS5, i = -0,007
86 218,00 211,31 218,70 Bix ITKO no I1KS, i = -0,007
87 219,01 215,40 219,00 Bix ITKO no I1KS, i = -0,006
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Ipooosoicennss mabauyi

1 2 3 4 5

88 220,48 222,43 222,27 Bix ITIKO mo I1KS, i = +0,001;
89 221,72 225,47 223,07 Bix ITKO mo I1KS, i = +0,003
90 222,52 228,43 223,16 Bix I1KO mo I1KS, i = +0,004
91 223,51 224,14 223,98 Bix ITKO no I1KS5, i = +0,001
92 231,91 231,33 233,29 Bix ITKO no I1KS5, i = -0,003
93 232,12 239,43 235,40 Bix ITKO no I1KS5, i = +0,005
94 231,00 234,13 233,20 Bix ITKO mo I1KS, i = +0,001
95 221,12 218,85 220,29 Big I1KO no I1KS, i = -0,001
96 229,43 230,32 232,37 Bix I1KO mo IIKS, i = -0,001
97 230,00 231,33 230,90 Big ITKO mo I1KS, i = +0,001
98 232,67 230,12 234,00 Big I1KO no TIKS, i = -0,020
99 220,12 221,24 220,83 Bix ITKO mo I1KS, i = +0,001
00 225,23 224,81 220,47 Bix ITKO mo I1IKS, i = +0,002;
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BuzHaueHHs1 HOMEHKJIATYPH JIMCTA KAPTH MAaCIITa0y
1:10000 3a 3apanumu reorpagivHIMH KOOPAMHATAMHU TOYKH

Kapta macmrady 1:1000000 Ta KpymHim Ha3WBarOThCS TOHOTpadidHUMMI,
KapTu OUThII APIOHUX MACIITa0iB — OTJISIOBHMHU.

Tonorpadiyni kapTH XapakTepU3ylOThCS MOBHOTOK 3MICTYy Ta TOYHICTIO
300pa)KeHHsI KOHTYpIB Ta penbedy, 10 J03BOJISE JOBOJI JETAILHO BUBYATH 32
HUMH MicleBicTh. BHacmigok LOrOo BOHM IIHUPOKO BHUKOPHCTOBYIOTBCS B
HAapOJHOMY TOCIIOJApCTBI MpPH  PO3BIJLl, TNPOEKTYBaHHI Ta OyXiBHHILTBI
IHKCHEPHUX CHOPYX, a TakKoX M pO3B’S3aHHA 0OaraThOX IHIIMX 3ajad.
Tonorpadiyai kKapTH CIYrylOTb OCHOBOIO JUIS CKJIQJAQHHS CIICI[iaJbHUX KapT —
IPYHTOBHUX, TEOJIOTIYHUX 1 T.II.

Tomorpadiuni kapTu cKIagaroTh y piBHOKYTHIH mpoekii ["aycca-Kprorepa i
yci € 6araToapKyIIHUMH: TEPUTOPIst Aep>KaBU 300pakyeThCs HA HUX 110 YaCTHHAM
Ha OKpEeMHX JIMCTax. Po3MipH JHCTIB MiIOMPArOTh TAKUM YHHOM, 100 HUMHU OyJI0
3pYYHO KOPHCTYBATHCh.

Jluctu TonorpadidHUX KapT Pi3HUX MacmITadiB 00’ €aHAHI €TUHOIO CHCTEMOIO
posrpadiieHHsT Ta HOMEHKIATYpH. Homenkiamypoilo Ha3WBAETBCS CHCTEMa
MMo3HAYCHHs (HyMeparlii) OKpeMHUX JIUCTIB TormorpadigHuX KapT pi3HUX MacIITadiB;
crcTeMa X B3a€MHOI'O PO3TAlllyBaHHS BCTAHOBIIIOETHCS NPHUIHATOIO (Gopmoro. A
MO apKylla KapTH OJHOTO0 MacumTady Ha apKylli KapTH OUIbII BEIMKOTO
MacIITady Ha3UBA€ThCS PO32pApieHHAM MONOSPaAPIuHUX Kapm.

B ocHOBi HOMeHKIaTyp TomorpadiyHUX KapT BCiX MaciTabiB JIEKUTh
HOMEHKJIaTypa kKapT mMacmrady 1:1000000, 1i Ha3uBaoTh MidcHapoonow Kapmoio
ceimy.

IToBepxHIO 3eMili TTOAUIAIOTH MEPHIiaHAMH HAa CMYTH, SKi IIPOBOAATHCS 3a
nmoerororo depe3 6°. Lli cMyru HasmBawTh KonoHamu. IlodaTok BimiKy KOJIOH-
MepumiaH 3 goBrotoro 180° i HyMmeparmis iX 30UTBITyeThCA 3 3aX0My Ha cxix Bifg 1
1o 60. Kpim 11p0ro moBepxHio 3eMiti MOMINAIOTh HA psiou MmapanensMu depes3 4° 3a
IMPOTOI0, TOYMHAIOYHM BiJl eKBaTopa, B o00uaBI cTopoHH. KoxHHE psg
MO3HAYAIOTh BEJIMKOIO JIITEPOIO JATUHCHKOI a30yku Big A mo V.

HomeHkJaTypa OKpeMHX JIMCTIB CKIIQIAETHCS 3 JIITEPH PsIIy 1 HOMepa KOJIOHH.
Hanpuknang N-37 (puc. 55.1). Lle o3Hauae, mio AaHu# apKyn KapTH 3HAXOAUTHCS B
psany N i B 37 koioHi.

3BezieHi aHi o0 po3rpadieHHs, HOMEHKIIATYPH 1 pO3MipiB paMoK
TororpadiyHuX KapT HaBEeACHO B mabnuyi 5.1.
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Tabnuys 5.1

3BeneHi naHi moao posrpaduieHHs, HOMEHKJIATypH i po3MipiB paMok

TonorpagiyHux KapT

Macirras HpOTH.)KHiCTb mcTa__ I[puknag HOMEHKIATypH
10 MIHUPOTI 10 JOBIOTi JucTa
1:1000000 4° 6° N-37
1:500000 2° 3° N-37-A
1:300000 1°20' 2° IX-N-37
1:200000 40' 1° N-37-XXVI
1:100000 20’ 30' N-37-144
1:50000 10’ 15' N-37-144-I
1:25000 5' 7'30" N-37-144-T'r
1:10000 2'30" 3'45" N-37-144-I'-r-4
1:5000 1'15" 1'52,5" N-37-144-(256)
1:2000 25" 37,5" N-37-144-(256-B)

Homenxnamypa i posmipu apkywie monozpagiunux kapm
[Tpu nepexoni 10 AUCTIB KapT OUIBII BEJIMKUX MacIITaliB MOALT JIMCTA KapTH
MmacmTaly 1:1000000 3miiCHIOETHCS B HACTYITHIH MTOCTITOBHOCTI.
Jlmer xaptm wmacmTalby 1:500000 omepxyroTh HOUICHHSAM JIMCTa KapTH
MacmTaly 1:1000000 Ha 4 YacTHHM i KOXXHA YacTHHA TIO3HAYAETHCS BEIHKUMH
mitepamu A, b, B, T' (puc.5.2). Po3mipu nucra kaptu 2° 3a mmpororo i 3° 3a
noerororo. HoMmeHkiaTypa JMCTa KapTH CKIAJA€ThCS 3 HOMEHKJIATYPH JIHCTa
kaprtu 1:1000000 i nitepu nucra kaptu MacmTady 1:500000.
Jluct xaptu wmacmtaby 1:200000 onepKyrOTh TOAIJIOM JIMCTA KapTH
macmra®y 1:1000000 Ha 36 4acTHH, KOXKHA YacTHHA I103HAYAETHCS PUMCHKUMHU
mudpamu Big I no XXXVI (puc. 5.3). Homenknatypa jmcra CKJIAQJAETHCS 3
HOMeHKJarypu Jucra kaptu 1:1000000 i HOMepa mucra KapTH MacmTady
1:200000. Po3mipu nrcta kapth 3a mupoTtoro 0°40' i qoBrororo 1°.
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N-37
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Puc. 5.2. Busnauenns nomenkiamypu aucma kapmu macuma0oy 1:500000
(N-37-A)

N-37

I I | |Iv ]y v |Vl

56°
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X XTIV [ XV [ XVIXVIIXVII

XIX | XX [ XXTXXIXXXXTV
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Puc. 5.3. Busnauenns nomenxiamypu aucma kapmu macumaoy 1:200000
(N-37-1X)

4-
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Jluct xaptu macmtady 1:1000000 ozxepKyloThb MOALIOM JIMCTAa KapTH
macmrady 1:1000000 na 144 wactunu (puc. 5.4). KoxxHa yacTMHa HyMepyeTbcs
mopsiAKOBUM HoMmepoMm Bim 1 mo 144. HomeHkiaTypa TucTa KapTH Maciitady
1:100000 cxmamaeThcs 3 HOMEHKIATypu Jmcta MacmTady 1:1000000 i HOMepa
ycta kapta 1:100000. Po3mipu mmcta kaptr 3a mupotoro 20' i 3a goBrotoro 30'.

N-37
56°

134 sle)7189|tofir]i2
13 24
25 36
37 48
49 60
61 72
73 84
85 96
97 108
109 120
121 132
52° 133]134135|1361371138 139140141 142143 |144

o N
) ~t

Puc. 5.4. Busnauenns nomenxaiamypu aucma kapmu macuma0dy 1:100000
(N-37-2)

Jluct xaptu macmtady 1:50000 oaepKyrOTh MOIIOM JIHCTa KApTH MacIiTady
1:100000 nHa 4 yactuau (puc. 5.5). KoxkHa dHacTMHA MO3HAYAETHCS BEITUKUMU
nitepamu A, b, B, I'. HomenknaTypa nucra kaptu Macmtady 1:50000 ckiagaetsest
3 HOMEHKJAaTypu JjucTa Kaptd Macmtady 1:100000 i1 mitepu nucra KapTu
macmrady 1:50000. Pozmipu nucta kaptu 3a muporoto 10' i 3a josrororo 15'.
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N-37-2

56 00"
A /B
5530 /
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550"
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oM =t =
o e} o~
o o o

Puc. 5.5. Busnauenns nomenxnamypu nucma xapmu macwmaoy 1:50000
(N-37-2-5)

Jlucr xapt macmTaly 1:25000 omepkyroTh MOIIOM JTUCTa KapTH MacmTady
1:50000 Ha 4 gacturu (puc. 5.6). KoxkHa yacTnHa O3HAYAETHCS JiTEpaMH d, O, 6,
2. Homenknatypa mucra kaptu macmTaly 1:25000 ckimamaeTbesi 3 HOMEHKIATYPH
mucta kaptu macmtady 1:50000 i mitepu mmcra kaptu Macmraly 1:25000.
Po3mipu nucTa kapTH 3a mupoToro 5' 1 3a gorororo 7'30".

N-37-2-b
56 00'
a 4]
55355
8 l
5550’ -
S
- ) -
" ~ =)
X o S
o o o~
o o o

Puc. 5.6. Busnauenns nomenkaiamypu aucma kapmu macuimaoy 1:25000
(N-37-2-5-a)
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Jluct xaptm wmacmra®y 1:10000 opmepXyroTh IUICHHSIM JIMCTA KapTH
macmta®y 1:25000 nHa 4 uwactunu. KokHa 9acTHHa HYMEpYETHCS IOPSIKOBHM
HOMepoM 1, 2, 3, 4 (puc. 5.7). Homenknatypa mucra kapta Macmrady 1:10000
CKJIAJTa€ThCS 3 HOMEHKIAaTypu jnucra kaptu macmTady 1:10000. Po3mipu mmcra
KapTtu 3a mupoToro 2'30" i 3a moBroToro 3'45".

N-37-2-b-a

56 00’

1 2
3537307

3 4
35 25"

3645’
36 48'45"
3652

Puc. 5.7. Busnauenmns nomenxiamypu aucma kapmu macuimady 1:10000
(N-37-2-5-a-4)

Jis yTBOpeHHS HOMEHKIATypu Kaptu macmrady 1:5000 3a ocHOBY OepyTh
muct kaptd macmrady 1:100000, skuit mimateess Ha 256 dactuH (puc. 5.8).
Homenknarypa nucra kxapté MacmTaly 1:5000 ckmamaerbess 3 HOMEHKIATYpHU
mucta kKaptu Macmrady 1:100000 i BimmoBimHOTO HOMepa Bim 1 mo 256 mmcra
kaptu MacmTady 1:5000, axuil miamucyeTses B qyKkax. Po3mipu mucTa KapTu 3a
mupoTotro 1'15" i 3a qorororo 1'52,5".

Jluct xaptu Macutady 1:2000 onepKyroTh JUICHHSM JIHCTa KapTH MaciTady
1:5000 Ha 9 yactun (puc. 5.9). KokHa 4acTHHA O3HAYAETHCS MATMMU JIITEPAMH d,
6, 8, 2, 0, € Jic, 3, [. HOMEHKIJIaTypa Jucta Kaptu Macmrady 1:2000 ckinamaeTbes 3
HOMEHKJIaTypH Jiucta kaptu Maciurady 1:5000 i BiAmoBigHOT JiTepH JIMCTa KapTH
macmrady 1:2000, ski mianucyroTh B Jyxkax. Po3mipu Jiucra KapT 3a IIHPOTOIO
25" 1 3a nosroror 37,5".
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N-37-2
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Puc. 5.8. Busnauennss nomenxramypu nucma xapmu macumadoy 1:5000
(N-37-2-(60))

N-37-2-(60)
5556'15"
a 0 8
2 0 €
ane 73 i
553500" /?7

36350'37,5"
36352'30,0"

Puc. 5.9. Busnauenns nomenkiamypu aucma kapmu macuimaoy 1:5000
(N-37-2-(60-3))
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ITPUKJAL PO3PAXYHKIB

BuzHaueHHsI HOMEHKJIATYPHU apKYyIIa KAPTH MacIITady
1:10000 3a 3aganumu reorpagivHUIMH KOOPAMHATAMY TOYKHU

3aBIaHHS: BU3HAYUTH HOMEHKJIATYPY apKylia kaptu macurrady 1:10000 3a

3ajaHuMu reorpadiuHEMHU KoopauHatamMu Todkw: B =50°34'00", L =28°31'00"
(ancmoBi  3HaueHHA ~ reorpadiuHMX  KOOPOWMHAT  BUOWMPAIOTBCS  3TiIHO

IHAWBITyaTbHOTO BapiaHTY 3a JIBOMa OCTaHHIMH IH(pamMu HOMEpa 3aTiKOBOT
KHIKKH).

YucaoBuii NpuKJIaa:
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52°00'
112 3 413 ] 7 8 9110|1112
13 24
25 b
5100 i
5040’ 37 46 48
49 60
61 72
73 84
85 96
97 108
109 120
121 132
48 0001 1331134135136 |137138|139|140)141|142]143 |44
S =, = S
S m s S
Xt o DN S
N NN ¢
M 1:1 000 000
M-35-46
5040’
A b
5030’
B r
5020’
> - >
30} Nt P
oo oo N
N I N
M 1:100 000
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M-35-46-4

5040’
a 9]
5035’
8 l
5030 4
S
& g 2
S o~ y
32} 2g) Nt
o o o
N N N
M 1:50 000
M-35-46-A-6
5035'00"
1 2
5032'30"
3 4
5030'00" . .
> " S
S 3k g}
= o o~
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BusnavyeHnHs HoMeHKIaTypu Jucta kapTu M1:10000 3a 3ananumn
reoAe3NYHNMH KOOPAUHATAMHU

Bapiant B (mmpora) L (moBrora) Bapiant B (mmpora) L (noBrora)

1 2 3 4 5 6

01 50°58'00" 28°31'00" 41 50°46'00" 28°31'00"
02 50°58'00" 28°37'00" 42 50°46'00" 28°37'00"
03 50°58'00" 28°40'00" 43 50°46'00" 28°40'00"
04 50°58'00" 28°44'00" 44 50°46'00" 28°44'00"
05 50°58'00" 28°48'00" 45 50°46'00" 28°48'00"
06 50°58'00" 28°50'00" 46 50°46'00" 28°50'00"
07 50°58'00" 28°54'00" 47 50°46'00" 2854'00"
08 50°58'00" 28°58'00" 48 50°46'00" 28°58'00"
09 50°56'00" 28°31'00" 49 50°43'00" 28°31'00"
10 50°56'00" 28°37'00" 50 50°43'00" 28°37'00"
11 50°56'00" 28°40'00" 51 50°43'00" 28°40'00"
12 50°56'00" 28°44'00" 52 50°43'00" 28°44'00"
13 50°56'00" 28°48'00" 53 50°43'00" 28°48'00"
14 50°56'00" 28°50'00" 54 50°43'00" 28°50'00"
15 50°56'00" 28°54'00" 55 50°43'00" 28°54'00"
16 50°56'00" 28°58'00" 56 50°43'00" 28°58'00"
17 50°53'00" 28°31'00" 57 50°41'00" 28°31'00"
18 50°53'00" 28°37'00" 58 50°41'00" 28°37'00"
19 50°53'00" 28°40'00" 59 50°41'00" 28°40'00"
20 50°53'00" 28°44'00" 60 50°41'00" 28°44'00"
21 50°53'00" 28°48'00" 61 50°41'00" 28°48'00"
22 50°53'00" 28°50'00" 62 50°41'00" 28°50'00"
23 50°53'00" 28°54'00" 63 50°41'00" 28°54'00"
24 50°53'00" 28°58'00" 64 50°41'00" 28°58'00"
25 50°51'00" 28°31'00" 65 50°38'00" 28°31'00"
26 50°51'00" 28°37'00" 66 50°38'00" 28°37'00"
27 50°51'00" 28°40'00" 67 50°38'00" 28°40'00"
28 50°51'00" 28°44'00" 68 5038'00" 28°44'00"
29 50°51'00" 28°48'00" 69 50°38'00" 28°48'00"
30 50°51'00" 28°50'00" 70 50°38'00" 28°50'00"
31 50°51'00" 28°54'00" 71 50°38'00" 28°54'00"
32 50°51'00" 28°58'00" 72 50°38'00" 28°58'00"
33 50°48'00" 28°31'00" 73 50°36'00" 28°31'00"
34 50°48'00" 28°37'00" 74 50°36'00" 28°37'00"
35 50°48'00" 28°40'00" 75 50°36'00" 28°40'00"
36 50°48'00" 28°44'00" 76 50°36'00" 28°44'00"
37 50°48'00" 28°48'00" 77 50°36'00" 28°48'00"
38 50°48'00" 28°50'00" 78 50°36'00" 28°50'00"
39 50°48'00" 28°54'00" 79 50°36'00" 28°54'00"
40 50°48'00" 28°58'00" 80 50°36'00" 28°58'00"
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1 2 3 4 5 6
81 50°33'00" 28°31'00" 91 50°31'00" 28°40'00"
82 50°33'00" 28°37'00" 92 50°31'00" 28°4400"
83 50°33'00" 28°40'00" 93 50°31'00" 28°48'00"
84 50°33'00" 28°44'00" 94 50°31'00" 28°50'00"
85 50°33'00" 28°48'00" 95 50°31'00" 28°54'00"
86 50°33'00" 28°50'00" 96 50°31'00" 28°58'00"
87 50°33'00" 28°54'00" 97 50°28'00" 28°31'00"
88 50°33'00" 28°58'00" 98 50°28'00" 28°37'00"
89 50°31'00" 28°31'00" 99 50°28'00" 28°40'00"
90 50°31'00" 28°37'00" 00 50°28'00" 28°44'00"
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