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METOJ YYETA OTKJIOHEHHA MYHKTOB OT TPACCHI
NMPH BbIHOCE
B HATYPY BbICOKOBOJIbTHOW JIMHUHU 3JEKTPONEPEAAYH

[Tpn BbIHOCE B HATYpPY HPOEKTA BO3AYIIHON BBHICOKOBOJLTHON JIHHHH
snexrponepenaun (BJI) nabmionaiorcs cayuan OTKJIOHEHHsi Tpaccul OT Ha-
MEUYEeHHOr0o HanpanBiaeHH:A. Yacto 3T OTKJIOHEHHS npeaHamMepeHnbie, OHH
BbI3BAHbI HEOOXOAMMOCTbIO 00X0Ja NPEenaTCTBHH, BO3HHKAIOIIHX Ha Tpacce

Puc. 1. Cxema tpaccw BJI npa ywactke OTKiOHEHHS.

BJI yxe nocne npoBeienuss Tonoreojgesnueckux Hasickauuii. [lomobusie
c/Iyyan NPUBOLST K NOBTOPHBIM reofesnueckum paboram. Oanako npu Gaa-
TONPHATHLIX YCJAOBHAX HOCJAEIHEr0 MOXHO H30€KaTh, €CJAH PacCUHTaTh H
BBECTH NMONPABKH B YIVILl 1IOBOpOTA Tpacchl. Pazymeercs, peub MOMKeT HATH
0 TeX OTKJIOHEHHfX, MPH KOTOPHIX: a) CMENIeHHE TpPacChl He BLI3OBET CV-
IECTBEHHOTO H3MEHeHHsi npoduas; 0) He NPOH30IAET HeJ0NyCTHMOro Ha-
pyilieHust raGapuToOB TPACChHl NPH €e MepeceyeHuH ¢ HHKEHEPHBLIMH COOpY-
KEHHAMH; B) He Hapymarcs TpeGoBaHHs HHCTPYKUHH O JAOHYCTHMOM
comuxennn BJI ¢ nocrpolikamu, MECTHEIMH [peaIMeTaMH, X0pPoraMH H
NPOYHMH OOBEKTaMH. A B TNpPaKkTHKe CJAY4YaH, YAOBJAETBOPSAIOUIHE MEepeuc-
JEeHHBIM TPeGOBAHHSIM, TOBOJbHO YACTHI.

Ha puc. 1 nzo6pazxen yuacrok Tpacesl BJI. Ml naaum Buisoa hopmyi,
yToGbl pACCUHTATH BEJHUHHBl NONPAaBOK s HanboJee obliero cayuas,
korga mexkay nynkramu A u B, B u C ner sugumoctu. [Tpumewm, uro y sep-
umn A, B u C namepensl gessie yraot fy; fo; Py Ilyets npu Beitoce B Hatypy
Tpacchl B TOUKe A NMPOH3OLIIO YIVIOBOE OTK/JIOHEHHE Ha BEJHUHMHY My, BCaea-
CTBHE yero Touka B cmectuaack B nonoxenue BY. lpu stom AB=AB'=S,.
Ecin panee omioxuth B Touke B’ yroi B2 M DPOROJKHTH pas3GHBKY, TO
touka C cmectutes B nonoxenne C’. B nannom cayuae MOXKHO 060iiTHCE O€3
nepepas6usku tpaccol. Jlas srtoro, yGeauBumch, uro aunun AB” u B'C
YAOBJETBOPSIOT TPEM YHOMAHYTHLIM Bbille VCJIOBHAM, ONPEACTHM TMONPABKY
A B yroa Bs u, He cxons ¢ Touku B’, npogosmkum pas6usky BJI. [Tocae
aocruzxennss Toukn C usamenum yron (i3 Ha BeJHUYHHY MOTPEUIHOCTH [ta H
TAKHM 00Pa30M BLIHAEM H4 3aJlaHHOE HATIpaBIEHHE.
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Paccmotpum mompo6Ho BeiBOA (opmya aas nonpasok. Kak suano s

pue. 1,
P2’ =p2—A, (1)
Tie A=y—pz — CYMMapHas yIyioBasi NonpasKa.
Hcnpasneunstit yron fs” npn sepmnne C nafizem no popmyae
Bs"=Pa--pe. (2)

Has onpenenenns BeIHUHHEl Wy paceMoTpum Tpeyroabnnk AB’B, no-
KazavHelil HA pHC. 2.

IMockoabky no yeaosuio AB’ pasto AB, To Tpeyroasunk ABB’ pasio-
Genpenubtii, n nepnenankyasip AB”, onviuenusiii #3 Toukn A Ha ocHoBaHHE

g BB’=hy, pasnennr 3to ocHoBaHHe
4 ~HAa JBe paBHble vactH. Torma mno
; MaIoCTH yraa py 6vieM HMeTb
g h
Z . B
7 = sipfl =ty (3)
2-S; 2 2
Puc. 2. K onpenenennio monpaskH L.
Orciona

hy-p

gl (4)

S,

Paccyorpum HepaBHOOeaperHHbiil Tpeyroasink B’BC (puc. 3). Onyctum
U3 TOUKH B nepneuankyasip hy’ na B’C=S,'. [lo manoctu yraa ps MOMKHO
jponyctuth, uto KC~BC =~ S; u AS>~AS’=B’K. Otpe3sok AS caexyer
H3MEpsiTh W YUHTHIBAThL NpH pasduske wenTpos onop BJI.

¢

_—wc'
Puc. 3. K onpexeaennio eanuun pa, Ah, (AS'—AS).

Beanunny pe onpeaesinm M3 npsiMoyroJbHoro tpeyrodbiuka BKC, nas

KOTOPOTO HMeeM g
sin g, = ’l2 HaR . Ric el (5)
P‘} SZ ’ l 2 S'.'

OnHaKo B HaType H3MEpHTb AJdHHB OTpeaka AS’ u nepunesanky/aspa
hy', onyumwennoro u3 touku B nHa nanpapaenne B’C, Her BO3MOXKHOCTH,
IIOCKOJIbKY, HE 3Has MONMPABKH A, HeJb3si NMOJYYHTb HCIPaBJIEHHOE Hampas-
aenne B’C. Bmecto nepnesauxyasipa he’ Mbl Haiiiem nepneHaukyasp ha,
onyleHnsiii 3 Toukn B ua Hanpasjenue B’C’. Auajoruuio 3TOMY BMECTO
AS’=B’K noayuum AS=B’K’. Hanpasaenue B’C’ onpeneium, oTKiaabiBas
B TOYKe B H3BECTHBII yroJ.

[Tokaxkem BHauaje, yTo BeqnuHHa Ay’ He OTAHUYAGTCSH CVIIECTBEHHO OT
h, W ycTaHOBHM, B KaKuMx CJy4yasix MX pa3HHlla He OKayKeT BJHSHHS Ha
TOYHOCTb ONPEAENeHUs |z
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~ O6partumest K pHC. 3, H3 KOTOPOTO Clefyer
ho/=hysina u ha=h, sin y. (6)

Iasi norpewoctn Al ¢ yuerom (6) Gynem umeTb

Ah=h,—h,=h, ( sin y— sin a)=2lt,( sin Y"T“ - COS T%ﬁ‘) :

Ho y—a =i, nosroMy 1npu Majom A
Ah:,ﬂi 'COST—-{:E. (7)
p 2

Ecan fa=120° (MuukMaabubiil yroa noBoporta tpaccs BJI), To, noaa-
9 =3
rag, uro yroa AB’B=90° noayuaem «==120"—90°~30° u (a = =30°.

3HauuT npH cos wym=cos 30°=0,87 pazHocts Ah npHMET MaKCHMAaJbHOE
3HaveHue
0,87-h -}
Ahpyax = ——t . (8)

4

P
H—

Jlerko nousith, uto npu Pa—-180% —90° u no MasoCTH BeJHUYHH

hyu kB (7) pasuocrs Ah—-0.

Bumoc BJI B Hatypy BBINOJHAETCS C NOMOLILIO TEOAOJHTOB TOYHOCTHIO
307, B CBSI3H C STHM [OMPaBKH |y, M2 AOCTATOYHO 3HATH ¢ OWMOKOH Ap 10
0°,5. Otcioaa, noabaysich (gopmyaoi (9), MOXKHO paccuHTaTh, C KaKOi MO-
rpelHoCcTbI0 AR 0cTaTOMHO H3MEPSTH fa,

A}L"S._,
_P_’_ J
Tenepb BbiBedem (GOPMYyJdy Aas pacuyera MAKCHMAAbHO JIONYCTHMOTO

OTKJIOHEeHHS hy OoT ocH Tpaccbl. [Lis 3TOro mpupaBHAEM IpaBbie YacTH pa-
sercrea (7) u (9)

Al = (9)

AP‘S'.'

hy=m— ST (10)
elaps; VEEE)
2
3i1ecb A — cyMmMMapHas [ONPaBKa, BbIPAZKeHHe IJIsi KOTOPOH C Yy4eToM
(Gopmya (4), (5) n npu gonymennn by’ hs umeer BHI
llqp
Ntk iy e B 1
Pyt = S L (11)
Monyckas, uto y == P2—90° naxonum Buipaxenue aas hy
ho=nhy-sin (p—90°), (1la)
u, noacrasass (1la) B (11), nonyuaem Boipamenne aasa i
-— lzl +h,'sin (p— 90°) o hy-p-[S,+S; - cos ] . (12)

& 58,

Jonyckasi, uto y ~a=0p2—90° u c yuerom (12) naiizem no (10) Bwi-
pazKenue JIsi pacuera MaKCHMaJbHOTO 3HAYEHHS OTKJIOHeHHs fij:

ot Ap-S%-S, 13
hxmnx‘— l/r,.[sz-l-Sl-COS B,]-sinﬁz' . G
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Cnenaem pacuet My max /sl HanGodee HeGJArompPHATHOrO cCayuasi, Kor-
na Pa=120% S;=S82=500 x (cayuan S<500 x B npakTuke peaxu) Ap=0"5,

s - 5 - n--
i | 0,5-250- 107500 =W
3438- (500 + 500-0,5) - 0,5 - /'3

OueBHIHO, YTO BEJIHUYHHA [iy max OYAET pacTH ¢ yBeJHYEHHEM CTOPOH
Si, Se 1 yraa Pa. Yike npu Sy=S8:=2000 n u B2=150° hy max=22 m. Taknx
OOJIBILIHX OTKJIOHEHHIT, KaK MpaBHII0, HE HAOJII0AdeTCs.

ABTOpP pPeKOMEHIYeT pacCUHTBLIBATH Npefe/bHble BeJAHUMHB /1) max, MOJbL-
3ysich Taba. 1, cocraBaenHoi no aprymentam Sy u S ISl pasHbIX 3HAYEHHIT
yiios fe.

Tabanua |
Beauuuust i1y max, M
Sy, KM
Soxw | 05 | 10 | 20 | &0 05 | no | 20 0,5 1,0

By=120°00" 2,=160°00" B.= 175700
0,5 5,3 8,2 12,2 20,0 74 12,0 18.6 145 23,6
1,0 6,5 10,5 16,3 27,6 8,6 14,8 24 1 16,7 28,9
2,0 7.5 12,¢ 21,1 37,3 95 17,2 29,7 18,2 33,3
5,0 8,3 15,5 27,2 52,8 10,1 19,4 358 19,5 36,9
10,0 8,7 16,7 30,0 65.4 10,2 20.3 38.7 19.8 38,8

] A, 140°00" 8, =170°00" \ B =170°00"
0,5 ‘ 5,7 9.0 13,4 23,0 10,2 16,8 25,8 322 227
1,0 6,6 11,3 18,1 314 11.9 20,7 33,5 37.3 64,6
2,0 7.0 13,4 22.6 41,7 13,0 238 41,1 40,9 74,6
5,0 81 15,3 279 56,6 13,9 26,6 494 43,5 83,3
10,0 ‘ 8,3 16,2 30.6 L7 14,3 27.9 3.3 445 87.1

Ha ocnoBanuu pue. 3 HaiiieM pa3Hoctb oTpe3skoB AS—AS nas mHe-
GaaronpustTHoro cayyas (P.=120% S;=38»=>500 m; h=53 xu; A=52"; y=
=30°17"; a=29°2%")

AS’—AS=h, cos a—hy cos y=5,3-0,871—5,3- 0,864 =0,037 .

ITa BeJHUHHA JaeT OTHOCHTeJNbHYI0 morpewmnocts 1 : 12500 aanust S»” npn
rpedyemoit TounocTH Juneinbix H3mepennii 1:2000. Takum oGpasom, eio
MOXKHO npeHeOpeub H paclnpeaeaaTb B IJAHHLL HPOJETOB TOJNLKO NOrpel-
noers AS.

OKoHUATEJbHO BLIPAZKEHHST 51 HCHPABJIEHHLIX VIVIOB OyleM HMeThb,
1oJCTaBHB 3nHadennst wy u A u3 (4) u (11) 8 (1) n (2)

o =Pa—A=Pa—Ehi—Eshs; |
Bs” = Patpo=Pa+tE2hy, I

rne Ey=p:8; u Ex=p : S, Buibupaworest u3 taba. 2 no aprymenry S. Jan
noayuenus Kosappuunenta E npn S>5000 x caenyer OGparb tadanunoe
anavenne E npn 0,5 S n geanth pesysnbrar na 2.

Bruipaxenus (14) asasiorcs padounMu GopMmyJaavMp AJAs cayuas Jepbix
VIVIOB TIOBOPOTA TPACCHl H NPABOrO OTKIOHEHHS OT €e OCH WJH s [paBbhix
VIVIOB 1OBOPOTA TpacChl W JIEBOro OTKJoHeHus. [las cayuas JeBbiX yrion
MOBOPOTA M JIEBOTO OTKJOHEHHS WJIH TNpaBbLIX YIVIOB [0BOPOTa H INPABOro
OTKJIOHEHHSI HMeeM

(14)

By’ =Bo--h=Ba+Er- i+ Eo-h; ] (15)
ﬁ31= Bs—pa= ﬁs—Eghz.
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TaGanuwa 2
Kosdhduumentt £

S;m | E S, a ‘ E S, u Z; S.x E S, x E
|
500 6,88 1000 3,44 1500 2,29 2000 1,72 3000 1,15
525 6.55 1025 3,35 1525 2,25 2050 1,68 3100 111
550 6,25 1050 3,27 1550 2,22 2100 1,64 3200 1,07
575 5,98 1075 3,20 1575 2,18 2150 1,60 3300 1,04
600 5,73 1100 3,13 1600 2,15 2200 1,56 3400 1,01
625 5,50 1125 3.06 1625 2,12 2250 1,53 3500 0,98
650 5,29 1150 2,99 1650 2,08 2300 1,50 3600 0,96
675 5,04 1175 2,92 1675 2,05 2350 1,46 3700 0,93
700 4,91 1200 2,86 1700 2,02 2400 1,43 3800 0,90
725 4,74 1225 2,81 1725 1,99 2450 1,40 3800 0,88
750 4,58 1250 2,75 1750 1,96 2500 1,38 4000 0,86
775 4,4 1275 2,70 1775 1,94 2550 1,35 4100 0.84
800 4,30 1300 2,64 1800 1,91 2600 1,32 4200 0,52
825 Ll 1325 2,60 1825 1,88 2650 1.30 4300 0,80
850 4,04 1350 2,55 1850 1,86 2700 1,27 4400 0,78
875 3,93 1375 2,50 1875 1,83 2750 1,25 4500 0,76
900 3,52 1400 2,46 1900 1,81 2500 1,23 4600 0,75
925 3.72 1425 241 1925 1,78 2850 1,21 4700 0,73
950 3,62 1450 2,37 1950 1,76 2900 1,18 4800 0,72
975 3,53 1475 2,33 1975 1,74 2950 1,16 4900 0.70

®opmyast (14) u (15) no3BONAIOT BLIYHCASATL HCHPABJAEHHEIE VIVl
Bs" 1 Ps” B noNEBLIX yCAOBHSIX JIOCTATOUHO GbICTPO, 34 MATb—JAECATH MHHVT.

[lpumep BHYHCAECHHH O NPEAAOKEHHBIM GOpPMY.TaM.
[Tpn nepenecennn npoekta BJI B matypy touka B cMeCcTHJI4ch B MOJOXKE-
nue B (em. puc. 1). ¥Yran nosopora BJI sephie, OTKJIOHEHHE OT OCH JIHHHH
sripaso. Tpu neo6xoHMble YCJAOBHS BbIJIE P HBAIOTCS.

Hexoonole dannble:
S1=2250 &; S,=1938 x; Px=140°10"; P3=203°37".
Hamepenrovie seauturot:
hi=5,1 m; ho=4,1 u; AS=29 .

[To rad6a. | naxoanm HAymax=22 m. Tak kak hy=5,1 m, 1O yciaosie
hy<<hy max BEITIOJAHSETCS,

[To aprymenram Sy; S; u3 tadu. 2 onpepeasiem Ei=1"53 u E,=1"77.
[Toncrasass Bo; Pg; hy; he; Ey; Es Buipaxenns (14), noayuaem

o' =Pa—E\ - hy—Ea-hy=140°10"—17,5-5,1—17,8-4,1 = 139°55/,
Ba'= Bs+ Es-ha=203°37"+17,8-4,1 =203°44".

OrknanwiBaem B Touke B’ yrom f.'=139°55" u penaem pasOHBKY Tpac-
col Ha yuactke B’C, zatem B Touke C oTkaagbisaeM yroa fi/=203°44" y
BuiBoauM tpacey BJI na sapannoe nanpasiaeune. Hepszky AS=29 a pac-
npexensiemM Ha OAHH WK JABA nposera yyactka BC.

Ecan otkiouenue myHKToB or ocH Tpaccul BJI mne ymosaersopsier Tpem
MOCTABJAEHHBIM Bblillle TPEGOBAHHSIM, CJEAYeT ONPEAesHTh [ONPABKY iy MO
dopmyse (4), BBecTH ee B yroJ HosBopora [y U MOBTOPHTH PazGHBKY OT
Toukn A.

B reonxesnueckoit sinrepatype H3BeCTeH PAA CNOCOOOB yHeTa OTKJOHE-
HUSL TYHKTOB OT HAMEUYEHHOro MoJoKenus. BoJablHHCTBO U3 HHX CBOAMTCS K
OTLICKAHHIO CTBOPA 34MaHHOI JHHHH TPH HEBHAHNMOCTH MEKAY ee KOoHeUYHbI-
MH TouKaMu (Hanpumep, cnoco6ul B. JI. Bonbmakosa [1] 1 B. M. IInmku-
na [3]). dtu crnocoGbl FPOMO3JIKH H NMPHMEHHMBI JHIIb TOrA4, KOrAa Tpacca
BJI nonxna obasatenbno nNpoxXoAuTh Mo 3azaHHoMy Hampasiaenuio. Cnoco-
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O0M oOnpeAeieHHst NMONPABOK [y H Mz NPH BHEUEHTPEHHOM I0JOKEHHH HH-
- cTpymenta [2] TPyAHO BOCHOJNB30BATLCH H3-32 HACTOH HEBHAHMOCTH MEXILY
nyukramu B n C (cm. puc. 1), H oH yCTynaer NPeLI0KEHHOMY METOALY
B CKOPOCTH BBIMHCJICHHSI BEeJHUHHLI MOINPABOK.

Ham cnoco6 yuera oTkaoHenusi Tpacesl BJI or HameueHHOro Hampas-
JeHHsl OrpaHHYHB4eT IPOBE/IeHHe IOBTOPHBIX Teoje3nyeckux pabor npu
suiHoce npoekta BJI B marypy.

Dopmyast (14) u (15) u Taba. 1 w 2 npoctsl H yA0GHBI Aisi paGoThl
B 110JIEBLIX YCIOBHSAX.

[Tpakruueckoe npuMeHeHne NPeATOKEHHOTO METOA4 A4J0 XOPOUIHe
Pe3yJbTaThl.
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