MUHOBPHAYKHM POCCHUN
denepanabHOE rOCYJAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEKICHHUE BBICIIIET0 00pa30BaHUs
«TynbCKHM TOCYAAPCTBCHHBIA YHUBEPCUTETY
HNuctutyT ['OpHOTO €71a U CTPOUTENBCTBA
Kadenpa «I'eonnxenepun u kagactpay

YTBepxkAeHO Ha 3acelanuu Kadeapbl
«"eonH>xeHepuu 1 KajacTpay
«22» nexadps 2020 r., mpotokos Ne 19

3aBenyromuii kKadheapon

T H.A. BacoBa

77

METOANYECKUE YKA3ZAHUSA
110 BBINOJIHEHHIO JIA00PATOPHBIX PadoT
10 IMCHHUILIUHE (MOAYJII0)
«H:keHepHasi reoe3usi 1 0CHOBBI Tonorpagpum)

OCHOBHOI1 MpPo¢ecCHOHATBLHOM 00pPa30BaTEIbHOI POrPAMMBI
BbICIIETr0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpuaTa

10 HAMPABJICHUIO MOJTOTOBKH
07.03.01 Apxurekrypa

C HamPaBJICHHOCTHIO (MpoduIem)
ApxuTekTypa

®dopma(bl) 00ydeHHUs: OUHasI, OUHO-3a04YHAas

Nnentudukamonusiii Homep oopaszoBatenbHoi mporpammbl: 070301-01-21

Tyna 2021 rox



Pa3padoTuuk(1) MeTOAMYECKUX YKA3aAHU I

Kopoius B.B., nomn. kad. ['uK, x.1.1. C(D/'L; b~

(DUO, oonsicnocmy, yueHas cmeneHs, yYueHoe 36anue) y /- (noonucs)

(DUO, oonsicnocmy, yueHas cmeneHs, yYueHoe 36anue) (noonucs)



COILEPKAHHUE

JlabopaTtopHas padota Nel. PaboTa € KaPTOM .....ovvvvivniiiiiiiiiiiiiiieieenn, 4
JlaGopatopHas paboTta Ne2. M3ydeHUE TEOMOMUTA ...enurreennrienreeennnneannnns 17
JlaGoparopHas paboTa Ne3. M3yUEHUE HUBEITHUPA ...oouvvveennreeereeennnaeennnnnn 29
JlaGoparopHas paboTta Ned. BepTUKanbHAS TTAHUPOBKA ..vvenveeennnneennnnnss 38
JlabopaTtopHas pabota NeS. [TocTtpoeHne pa30MBOYHOIO YEPTEKA ... ............ 41
JlabopaTtopHas pabota Ne6. [TpomonbHBINA TPOPHIT TPACCHL ....'vveenrennennn .. 45
13Y7 (03107 00) O T11) 7 e (51039712 B 11 (610 P 52



JlabopaTtopHnasi pab6ora Nel. Pabdora ¢ kapToi

Heab u 3a1aun padoThI
N3yunth OCHOBHBIE XapaKTEPHUCTHUKU ToOMorpaduyeckux KapT; IMOJTYYUTb
MPaKTUYECKHUE HABBIKK B PEIICHUH 3a]1a4 10 TOMOrpaduIeCKUM KapTam.

O0mme XapaKTepUCTUKH KAPThI

K o6mmM xapakTepucTuKkaM KapThl OTHOCSTCS HOMEHKJIATypa, MacIiuTad
(YMCNIEHHBI M MMEHOBAHHBIN), TOYHOCTh MacliTada KapThl, CPEJHUE 3HAYECHUS
MarHUTHOTO CKJIOHEHHUS M CONMKEHUS MEPUIUAHOB, CUCTEMa KOOPIUHAT U BBICOT,
3HAYCHHE BBICOTHI CEUCHUS penbeda. DTU JaHHBbIE NMPUBEIACHBI B O()OpMIICHUU
KapThl 3a TPAHUIIAMU €€ JIUCTA U MPHU BHITIOJHEHUH JIA0OPATOPHOTO 3a/1aHUsI MOTYT
OBITH BBITTMCAHBI B CTICIIHAIIBHOM OJTaHKe MO0 B TIPOU3BOJIBHOMN (hopMe.

Homenknarypa kapThl OOBIYHO MOAMNMCHIBAETCS HAJ CEBEPHOM paMKou
KapThl C yKa3aHMeM Hauboyiee KpPYIHOTO HaceJIeHHOro myHkra. HomeHkiarypa
COCEHUX JIUCTOB MOJIMUCHIBAETCS IIOCEPEIMHE BHEIIHEH paMKd KapThl.
Hampumep, HomeHknatypa kaptel — Y-34-37-B-B (CHOB), 1isi 9TOM y4eOHOU
KapThl CHOB SIBISI€TCS] KPYIHEHIIUM HACEJIEHHBIM ITYHKTOM.

Homenknatypy KapThl MOXHO  ONpEAEIUTh IO  reorpapuueckum
KOOpAMHATaM OJIHOTO U3 YIJIOB KapThl.

YuciaeHHbId MaclITad MOANUCHIBAETCS MO FOXKHOW paMKOW KapTel. OH
npeacraBisger codoil 1pode 1/M, B uucnurene KOTOpod €AUHUIA, a 3HAMEHATEIb
M yka3bIBaeT Ha CTENEHb YMEHBIIECHHS JMHUN Ha KapTe IO CPaBHEHHIO C

TOPU3OHTAJIBbHBIMHA IIPOCKIOMUAMH TCX KC JIMHUM Ha MECCTHOCTHU, TO €CTh
S, 1

o =

M

y
r7e S, — pacCcTosHUE TI0 KapTe;
Sy — paccTosiHue Ha MECTHOCTH.

Bwmecrte ¢ uncieHHbIM MacmTaboM KapThl TA€TCSl €ro paciim@poBKa B BUJE
MMEHOBAaHHOTO MacITada, KOTOPbI yKa3bIBaeT, CKOJBLKO METPOB HA MECTHOCTU
conepxkutcs B 1 cm kaptel. Hanpumep, eciiu  unciennsii Macitad kaptel 1:25000,
TO ectb 1 cM kaptel cooTBeTcTBYET 25000 CM Ha MECTHOCTH, TO MMEHOBAHHBIN
MaciTad yka3bplBaeT, uto B 1 cM 250 M.

Ha HexoTopbIX KapTax IOMOJIHUTEIBLHO JAaeTCs M300pa)K€HHWE JUHEUHOTO
MaciiTada, KOTOPBIM MpeAcTaBisieT CO00M NpsSMYyI0 JIMHUIO, Pa3/IeICHHYIO Ha
paBHbIE OTpe3ku (paBHbIe 1 CM WM 2 CM), KOTOpbI€ Ha3bIBalOT OCHOBAHHUEM
Macmtaba, W TPOTHUB  KAXJAOTO  JCICHWS  OCHOBAaHUS  IMOJITUCHIBACTCS
COOTBETCTBYIOIIIEE €My PACCTOSIHUE Ha MecTHOCTH. KpaliHee n€eBOoe OCHOBaHHUE
nenutca Ha 10 yacreil. C MOMOIIBIO TAKOTO MOCTPOCHHS MOYKHO YBEPEHHO
U3MEPATh WM OTKJIAAbIBaTh HA KAPTE€ OTPE3KH C TOYHOCTBHIO JO JIECSTHIX AOJIEH
OCHOBAHHUSI.

TouyHocThbI0 MacmiTada KapThl HA3bIBAIOT HAUMEHBIIMM OTPE30K Ha
MECTHOCTH, KOTOPBIi MOXXHO H300pa3uTh ©  pa3IMUUTh Ha  KapTe
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COOTBETCTBYIOIIEro MacmTada. [lockonpKy HaUMEHBIIMNA OTPE30K, Pa3TUUMMBbII
npocteiM Ta3zoM, paBeH 0,01 cm=0,1 MM, TO COOTBETCTBYIOIIEE €My PACCTOSTHUE
Ha MECTHOCTU paBHO S5,=0,01cM:M — 3TO M OyneT TOYHOCTBIO MaciiTada KapThl.
Hanpumep, npu macmrade 1:25000 Tounocts macmtada S,=0,01cm-25000=250cMm
=2,5m.

Ieorpadmueckumu rpaHunamMM JUCTa KapThl 3araja U BOCTOKA CIy»Kat
JIMHUY MEPUJINAHOB, a C CEBEPA U I0Ta — JIMHUM Mapajiesen.

OTH JMHUM OO0pa3yloT BHYTPEHHIOID paMKy, KOTOpas OrpaHH4YMBaeT
n300pakeHne MECTHOCTH Ha Kapte (puc. 1). I'eorpaduueckue TpaHMIIBI JIMCTa
ONPENENSIOTCA IIUPOTaMU W JOJATOTaMU ATHUX MEPUIAMAHOB M MapajuielieH,
NOJIMMCAaHHBIX B yIrJax paMku KapTel. [lapannenbHo BHYTpeHHEH pamke
MIPOBEICHa MUHYTHAs paMKa, pa3JeieHHass Ha MUHYTHI TyTH YEePHBIMU (YETHHIMH )
u OenpiMH (HEYETHBIMH) HMHTEpBaJlaMd. B CBOIO ouepenb, MUHYTHI pa3/ieiCHbI
TOYKAMH Ha JCCSITHCEKYHIHbIE MHTEpBaIbl. MUHYTHAs paMKa HCIOJB3YETCS IS
oTpeeNeHus reorpaduuecKiuX KOOpANHAT TOUEK, HAHECEHHBIX Ha KapTy.

HNuTepBaj ceTKM NPSIMOYIOJbHBIX KOOPAMHAT Ha KapTax Maciirada
1:10000 — 1:100000 ObiBaeT paBHbIM 1 kM win 2 kM. Llenoe 4ucio KMUIOMETPOB
abcuyicc W OpAMHAT TMOJANMCHIBACTCS 3a BHYTPEHHEH paMKOW KapThl Yy
TOPU3OHTAILHBIX U BEPTUKAIBHBIX JTUHUN ITOU CETKH.



Puc.1- Onpexnenenue no kapTe KOOPAUHAT, TUPEKINOHHBIX YIJIOB U a3UMYTOB

BeJiM4MHBI MATHUTHOTO CKJIOHEHUSI M COJIMIKEHHUS] MEPHANAHOB YKa3aHBbI
y HOKHOM paMKHh KapTel. TaMm K€ Jaercsi CXEMaTHU4HBbIM YepTeX B3aMMHOIO
pPacIOJIOKEHUSI OCHOBHBIX OPHEHTHPHBIX JIMHUA — HMCTHHHOIO M MarHUTHOIO
MEPHJIMAHOB M OCH a0cIuce (puc. 2).

I'ayccoBo cOMKeHre MEPUAMAHOB — YTOJd Y, HA KOTOPBIA OTKIIOHSETCS B
JaHHOW TOYKE JIMHUS, MapajienbHas ocu aOCLUUCC, OT HAIpaBJIEHUS MCTUHHOIO
Mepuanana. Hampumep, rayccoBo commkenne mepuanaoB y = —0°37' (cM. puc.
2).

CkJIOHeHHe O MArHUTHOM CTpPeJIKH — OTKJIOHEHHE CEBEPHOT0 KOHIA
MarHUTHOM CTpEJIKM OT HampaBieHUs HUCTUHHOTO Mepuauana. Hanpuwmep,
CKJIOHCHHE MarHUTHOM cTpeiku & = 8°23' (cM. puc. 2).

VYCIOBHO TNPUHATO CUMATATh BOCTOYHOE CONMKEHHE U CKJIOHEHHUE
MOJIOKUTEIIBHBIMH, & 3aI1aJHOE — OTPULIATEIbHBIMHU.



Puc. 2 - ConmxeHre MepUIUaHoOB U CKIIOHEHHE MarHUTHON CTPEIIKU

Cucrema xoopauHat 1942r mosxeTr ObITh HalKMCaHA B BEPXHEM JIEBOM YTy
KapTHI.

Cucrema BbIcOT. /)11 onpezneseHnst BBICOT TOYEK 3€MIIM OTHOCHUTEIBHO
HEKOTOPON OTCYETHOM YPOBEHHOW MOBEPXHOCTH MCIIOJIB3YETCS HECKOJIBKO CUCTEM
BBICOT.

B Poccun 3a Hayano orcuera BBICOT NPUHAT CPEAHUN YPOBEHD banTHiicKoro
Mopsi B paiioHe KpoHmTaackoro pyTIITOKA, U Hallla CUCTEMa BbICOT HA3bIBACTCS
bantuiickoir (HOpMaJIbHOM ).

Cevenue peabepa h — paccrossHue MeXIy TOPU3OHTAISAMHU IO BBICOTE,
CTPOTO TOBOpPSl — PAacCTOSHUE MEXAY CEeKYUIUMH pelibed YpPOBHEHHBIMU
noBepxHOCTAMU. OHO yKa3bIBAaeTCs IMOJ JIMHEHHBIM MaciiTaboM B BHJE
YTBEPXKIECHHSI YEpe3 CKOJIbKO METPOB IPOBEACHBI CIUIOLIHBIE TOPU3OHTAIIN.
Ceuenue penbeda h, kak nmpaBuiio, SBISETCS NOCTOSIHHBIM ISl JaHHOTO MaciiTada
kaptel. Hampumep, BeicoTa ceuenus peinbedha h = 5 M s yueOHBIX KapT
maciraba 1:25000.

N3MepeHne pacCTOSTHMH NMPU MOMOIIHA MACIITAOHOM JIMHEHKHU

['opu3oHTaNbHBIE PACCTOSAHUS MEXAY TOYKAMH Ha KapTe H3MEPSAIOTCS C
MOMOILBIO JIMHEHHOTO WM TonepedyHoro macmradba. C moMollblo JIMHEHMHOTO
MacmTabda MOKHO OLIEHUTh OTPE3KU C TOYHOCTBIO JI0 JAECATHIX J0JIEH OCHOBaHUS a
Macuraoa.
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Pucynok 3 - Ilonepeunsrit maciitabd

Jlns Oonee TtouHoro wusmepeHusi paccrosHuid (10 0,01a) mons3yroTcs
HOPMAJIGHBIM TIOTIEPEYHBIM MAacCIITa0OM, KOTOPBIH NpEICcTaBlieH Ha puc.3. 31ech
11 TOpu3OHTANBHBIX MapajuUIeNIbHBIX JIMHUWA pa3JeieHbl Ha paBHBbIC OTPE3KH,
paBHbIE OCHOBAHHUIO @ MacITada.

OObIYHO B HOpPMaJbHOM (COTEHHOM) MaciTabe a=2CcM KpaifHee JeBoe
OCHOBAaHME CBEPXY M CHHU3Y mojenieHo Ha 10 ugacreil (o 2 MM) U MOJTYYEHHBIC
TOYKHU COCUHEHBI HAKJIIOHHBIMH JIMHUSIMU, KaK MOKa3aHO Ha PUCYHKE. DTU JIMHUU
00pa3yroT Tak Ha3bIBAEMYIO TPAHCBEPCAIbHYIO CETKY. M3 moao0us TpeyroJbHUKOB
BCJ n 6co cnenyer, uto 6c=0,1BC, o BC=0,1a n 6c=0,01, T0 ectp IHcHa
HAaMMEHBILIETO JEJIEHUs 3TOro rpaduka paBHa COTOW J0JIM OCHOBaHUS, TO ecTh 0,2
mMm. Crenyromiasi ctyneHb rpaduka 0ynex pasHa 0,02a u 1.1.

[lepen HayaioM HM3MEPEHHUI C MOMOIIBIO MONEPEYHOI0 MacliTada HYXHO
BBISICHUTh, KaKUM pAaCCTOSHUSM Ha MECTHOCTH COOTBETCTBYIOT JEIEHHUSI 3TOrO
rpaduka. Eciam, k npumepy, macmrad miana 1:2000, mpu koTopoM lcM miaHa
cooTBeTcTBYET 20 M Ha MECTHOCTH, TO JJI1 HOPMAJIBHOTO MONEPEYHOI0 MacuTadba

a=2cm—40mMm; 0,1a=2MMm—4Mm; 0,01a=0,2MM—0,4M.

Jlna xapter macmrada 1:25000, a—500m, 0,1a—50m, 0,0la—5M. Ha
puc.1.24 noka3an oTpe3oK, paBHbIi 64,8 M B Mmaciutade 1:1000, mpu a=2cM—20M.

W3mepennst mo KapTe 3amuchiBaOT B TAOIUILY:

Hazeanu | YUwncneHHbit Jenenust Ilena nenenus Paccrostaue
€ JIMHUH MaciiTad MacIITaOHOM MacIITaOHOM (D=n* x), m




JUHENKH (n) JUHEUKH (K)
A-B 1:25000 521 500 2605,00

B-T' 1:25000 5,09 500 2545,00

OnpezleJIeHne NMPAMOYIOJILHBIX KOOPAUHAT U BBICOT

st ompezenieHuss TMPSMOYTOJIBHBIX KOOPJIMHAT HCIOJNB3yeM puc. 2,
MpeACTaBIAIONIMN  (pparMeHT Tonorpaduyeckod kaptel. Ha HeMm mokaszana
KOOpJIMHATHAas KWJIOMETpoBasi ceTka. Kak BHAHO Ha PHUCYHKE, Ha BBIXOJIaX 3TOM
CETKA 3a paMKy KapThl MOAMNHCAHbl 3HAYEHUS KOOPAMHAT JIMHUN CETKH,
BBHIDOKEHHBIE B KWJIOMETpax. Tak IO BepTHKaIbHOM ocu abcuucc X OHHU

HAYMHAIOTCS C 73 KM..., ...74 kM, a o ocu opxuHat Y ¢ 07,... 08 kM (mepBbie
nBe nudpbl, 0003HAYAIONIME COTHU KUJIOMETPOB, Ha KapTe B JalIbHEHIIEM He
MO CHIBAIOTCS ).

[Ipu omnpeneneHur KOOPAMHAT W3 33JaHHOW TOYKM  OIYCKarOTCA
NEPHEHANKYIAPbl Ha ONrbKalilive JIMHUUA CETKM U OLCHUBAIOTCS WX JJUHBI C
MOMOIIIbIO Tpaduka nonepeyHoro macirtada. HaiiieHHbie TakuM 00pa3oM OTpE3KU
OynyT npupanieHusMu koopauHaT AX u AY oTHOCUTENHHO OLIM(POBAHHBIX JTUHUN
CETKH. JTH 3HAYCHUS U MPUOABIIAIOT K MOAMUCAHHBIM KOOpAMHATAM JTUHUH.

Host toukn B: AX, =— 130 m; AV, = — 100 ™, 3HaK «—» CTaBST IIOTOMY, 4TO

Touka B Haxomurtcs K oro-zamagy OT HMEpEeKpecTHs KoopauHaT. B pesynbrare
MOJTYYUM:

Xg = 6074000 + (—130) = 6073870 m; Y = 4308000 + (—100) = 4307900 M.

st toukn Ar AX, = +95 m; AV, = -120 M, 3HaK «+» wist AX, a «—» st
AY, cTaBAT MOTOMY, YTO TOYKAa A HAXOAUTCS K CEBEpO—3amagy OT MEPEKPECTHst
KoopanHatT. OKOHYATEIBHO MOJIY4YHM:

X, = 6073000 + 95 = 6073095 m; ¥, = 4307000 + (-120) = 4306880 m.

Jlns onmpeneneHus: BBICOT HY)KHO YYUTBHIBATh BBHUY, UTO TOPU30HTAIU Ha
KapTe MPOBEACHBI 3aJaHHYIO0 BBICOTY h cedyeHus peiabeda. OTMETKH HEKOTOPBIX
rOpU30HTANCN TOAMMCAHbI, MTPUYEM Tak, 4To BepX LHUGPBI Bcerga oOpalieH K
BEepIIMHE CKJIOHA. Ha HEKOTOPBIX TOPU3OHTAISIX TOKa3aHbl OEPTIITPUXH,
YKa3bIBaIOIIME HAa TOHWXEHUWE ckata. Ha kapre mnoamucaHbl TakKe OTMETKH
XapaKTEPHBIX TOUYEK penbeda.

Jliist onipenenenust BEICOTHI H TOpu30HTaIM 10 OTMETKE OJIMKaWIel K Hel
TOYKHU HY>KHO YYUTHIBATh HANIPABJICHUE CKJIOHA U TO OOCTOSITEIbCTBO, YTO OTMETKHU
TOPHU30HTAJIM BCET/1a KPaTHbI BHICOTE cedeHus .

Ha puc. 2 nokazano, yto BbicoTa ropel H = 191,5 M, a BeicoTa ceueHUs
penbeda h =5 M. [ToaToMy oTmeTka Ovkaiiiel kK Hel TOPU30HTAIN OyAeT paBHA



H =190 M, Tak KaK 3TO YHCJIO KPATHO BhICOTE ceueHus N u sBnsieTcs OmKkaiimmm
YUCIIOM, MEHBIIIUM OTMETKHU BepIIUHbI Hc- = 191,5 M.

Ecnu ogHa W3 TrOpu3OHTalled MMEET MOANUCAHHYK) OTMETKY, TO BBICOTA
cocellHeld Tropu3oHTAM OyAeT OoJjblle WIM MeHblIee (Cyls MO HampaBlICHUIO
CKJIOHA) Ha BeMM4nHy cedeHus h. Eciu sxe y coceiHUX ropu3oHTaIel OepriTpuxu
HaIlpaBJICHbl HABCTPEYY JPYT APYTY WIA B MPOTUBOIOJIOKHBIE CTOPOHBI, TO HX
OTMETKHU PaBHBI MEXIy co00M (OepriTpuxu MOXKHO MBICJICHHO MEPEHOCUTH IO
JIMHUY TOPU30HTANIEH).

Haxkowner, uToObl HAWTH OTMETKH TOYEK, JICKAIIUX MEXKIY TOPU30HTAIISIMH,
NOCTYMAOT TaK: CHAayaJla HAaXOJAT BBICOTHI TOPU3OHTAJEH, MEXIY KOTOPBIMHU
pacnoJiokeHa HCKoMasi TOUYKaA.

Ha puc. 2 Touka B nexxut Mexay ropu3oHTaIsIMU:

Hy=175 m; H,=180 wm.

3areM yepe3 3Ty TOUKy B mpoBOIAT KpaTyaiiinyro JHMHUIO cd U H3MEpSIOT
orpesku bd u cd (B mm). [IpeBbimenue Ah Touku B Hajg mutaiiei TOpru30HTAIbIO
H, Oynet paBHo:

Hb = H1 + AhB, aAhB = hxbd/cd.

60"

=

| 187000AL w07 08
I 60°
1:25000
CKJI0OHEHUE MarHUTHOW CTPEJIKU Cucrema BbicOT banrtuiickas.

BocTouHoe 6°12'. COonnxenue

MEpUIHAHOB 3amaHoe 2022 CrutoniHble TOPU30HTAIHN MPOBEICHBI

yepes S METpOB
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Puc. 3 W3mepenus Ha Tonorpaduyeckoit kapte

Ha puc.3 Bd = 13,2 mm; cd =19,2 MM ; h = 5m.

[Tostomy Hg = 175,00 + 5%x13,2/19,2 = 175,00 + 3,44 = 178,44 m.

Nmu, ectm cb = 6,0 MM, TO omnpenensissi OTHOCHTEIBHO CTapiiel
TOPU30HTAJIH, HAUJEM:

Hg=H, - hxbd/cd =180,00 — 5x6,0/19,2 = 180,00 — 1,56 = 178,44 m.

[To Tomorpaduueckoil KapTe MOXKHO OIPEACTUTh MOJIOKEHUE TOYKH B
re0JE3NYECKON CHUCTEME KOOPAWHAT, BBIUKMCIMB TIE€OJIE3NYECKYI0 IMUPOTY B
nonroty L. JIns 3To ciielyeT CnpoeKTUpPOBATh TOYKH HAa PAMKY KapThl, KaK 3TO
MOKa3aHO Ha puc. 3 Ansi ToYkd A W momydeHHble mpoekimu N u K oneHuTs
OTHOCHUTEIIbHO MUHYTHOM CETKHU T'€0JAE3NUUYECKON CUCTEMBI KoopAauHar. [lomyunm

By = 54°40't+60" x 33,3/75,4=54°40"26";Lo=18°00'+60"x13,8/51,4 =
18°00'16".

OmnpenesieHue OPpMEHTHPHBIX YIJIOB

[To Tomorpaduyueckoil KapTe MOXKHO OINPEACIUTh JUPEKIIMOHHBIN YToJI,
MarHUTHBIM W MCTUHHBIA a3uMyThl. OOBIYHO HEMOCPEACTBEHHO HU3MEPSIETCS
JUPEKIIMOHHBIN YroJl, a 1BA IPYTUX OPUEHTUPHBIX YIIIOB BHIYUCIISIFOTCS.
JIMpEKUMOHHBIN yTOJl - TOPU3OHTAIBHBIA YIOJ, OTCYMTHIBAEMBIA OT CEBEPHOIO
HaIlpaBJICHUS OCEBOTO MEpHUJMAHA WA JUHUUA €My NapajUIebHOM MO XOAy
YacOBOM CTPEJIKHU JI0 33IaHHOTO HarlpaBlieHHs. VICTUHHBINA a3UMYT A M MarHUTHbBIN
a3UuMYT Ay, BBIYUCISIOTCS NOCIEAYIOIIUM POpMyNnaM A=a+y; A, =a+y—35. Ty
— I'ayccoBo cOnMmxeHne MEpUINAHOB; O — MArHUTHOE CKJIOHECHHE.

Jlns onpeneneHusi TMPEKIMOHHOTO yIJia JUHUM (CM. pUC.l) HY’)KHO B TOYKE
NepecevyeHusl 3TON JIMHUU C BEPTUKAJIBHOM JIMHUEN CeTKH (0Chi0 X) U3MEPUTh YroJl
MEXy CEBEpHBIM HAMpAaBJICHUEM JIMHUU CETKU W 3aJlaHHBIM HampaBieHHEM (I10
XOJly 4acOBOM cTpesiku). Ecnu nuHuM Ha KapTe He TepeceKkaroTcs ¢ 0cbio X (JIMHUS
MN Ha puc.l), TO MOXXHO U3MEPUTH Yroji B OT BOCTOYHOTO HAIpaBlieHUs OCU V.
Torma an=90°+ B. B narHOM cirydae opn=90"+101° 30'=191"° 30".

JIMpEeKITMOHHBIC YTJIBI OOPATHBIX HAMPABICHUN OTIMYAOTCS OT MPSIMBIX Ha
180°, TO €cTh Olo5p=0npt180°, rae 3HaK + Gepercs, ecau 0,,<180°.

B npumepe Ha puc. 3 B Touke A' U3BMEPSIOT TPAHCTIOPTUPOM JTUPEKITUOHHBIH
yroa o, , OTCYUTAHHBIM OT TOJIOKHTEILHOTO HampamieHusi ocu adciucce X (B
JpYyroM ciy4yae JIMHUU €W NapajuielIbHOW) MO JIBMXKEHUIO YACOBOW CTPEJIKU 0
HaIpaBJICHUS] HA KOHEUHYIO TOUKY oap = 54°30'.
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JIMpeKMOHHBIA yron oOpaTHOro HampaBieHUs apy = 54°30" + 180° —
233°30'".

Jlupekiuonnsiii yron Bropoit quHuu AC axc = 115°45', acy = 295°45".
N3mepuB aupexironubie yriibl JUHUT AB n AC, BRIUHCIISIIOTCSI UX UCTUHHBIE A U
MarHuTHbIE A, a3UMYThI 110 (GOPMYJIaM CBS3U OPUEHTHPHBIX YTJIOB:

A,y = 54°30' +(-2°22") = 52°08"; A, . = 111°45' + (-2°22") = 109°23".

Anyg = 54 30' — 222" — 6°12' = 45 56, Ay = 111°23' — 2°22' — 6°12' =
103°11".

Bce nmannpie MokHO odopmuTh B Tabnuie 1. s Hamiero mpumepa y = —
2°221;6=+6°12".

Tabnuna 1 OnpeneneHne OpUEHTUPHBIX YTIIOB IBYX JIMHUM

Hassanue Jwvpexkunonnsiil yron HWcTuHHBIN a3uMyT  MarauTHbIN a3UMYT
CTOPOHBI o A Ay

AB 54°30' 52°08' 45°56'

AC 111°45' 109°23' 103°110'

OmnpenesieHue KPyTU3HBI CKJIOHA

Kpymusna cknonoe xapakrepusyeTcst TH00 YKIOHOM I, THOO YIJIOM HaKJIOHA
V JMHUM CKJIOHA MO OTHOUIEHUIO K TOpU30HTY. g ompeneneHuss KpyTU3HBI
CKJIOHA TI0 3aJlaHHOM JuHuM, Harpumep, AD Ha puc. 3, He0OX0AMMO OTPENETUTh
BBICOTBI TOUEK U paccTosiHue Mex1y HUMH. Touka D umeer Beicoty — Hj = 195,40

M, BbICOTA TOUKU A — Hx = 172,00 M, pacCTOsIHUSA MEXAY TOPU3OHTAIISIMU HA 3TOM

OTpE3Ke MPUMEPHO OJMHAKOBBI. PaccTosiHME MEX Ty STUMHU TOYKaMU paBHO 519 M.
tgv = h/d = (195,40 — 172,00)/519 = 0,045 = 4,5% = 45%o.

B crpouTenbHON TpakTHKE YKIOHBI OOBIYHO BBIPAXKAIOT B COTBIX JOJISAX
(mporieHTax, %) OT JUHUU CKIJIOHA JIMOO B TBHICSYHBIX JOJSAX — MPOMUILIAX, %o.
Hanpumep, eciau tgv=0,045, T0 3T0 cocTaBisieT i yKioHa i=4,5% =45%o.

J1st onipeiesieHnst KPYTHU3HBI CKIIOHA TI0 JIMHUH, TTPOBEAEHHON MEXKITY IBYMS
COCETHUMH Pa3HOMMEHHBIMU TOPU3OHTASIMHU, M3MEPSIOT JUIMHY ATOTO OTpe3Ka
«a» (3aJI0KeHHE CKaTa) M, 3Has BBICOTY ceueHHs N, HaXomsT yKJIOH:

tgv=hla=1I.

Hns  oOnerdeHust pemieHUss HATOM  3aJaud  TOJ FOKHOM  paMKoOu
TOMOTrpauIECKON KapThl MOCTPOEH IrpaduK 3aJI0KEHUM, OTPAKAIOIIUN U3MEHEHUE
3QJI0KEHUS & OT KPYTU3HBI CKJIOHA (MPU MOCTOSSHHOM 3HAYEHUHU BBICOTHI CEUCHUS

h). Tak kaK a= %gv, TO JUIA KaXJI0TO 33JaHHOTO yTiia HAKJIOHA V OBLIO BBIYHUCICHO

COOTBETCTBYIOIIEE 3aJI0’KEHHE & M TTOCTPOCH rpaduk B Macintade KapThl (puc. 4).
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Hns ONIPEEIICHUS
KPYTU3HBI CKJIOHAa Ha 3aJJaHHOM
ydyactke OepyT B pacTBOp
U3MEPUTENISE PACCTOSIHUE MEXKIY

v’ COCETHUMHU Pa3HOMMEHHBIMU
TOPU3OHTAISIMU U TIEPEHOCAT €T0
Ha rpaduk. Ha puc. 4 v=2,8°.

21 4 10° 15° 20°

Puc.4- I'paduk 3amoxeHmit

HOCTpOCHl/Ie JJMHUHA ¢ MAKCHMAJIBHO J0ITYyCTUMBIM YKJIOHOM

3amauyy TOCTPOCHUS JUHUU C HNPOEKMHBLIM VKIOHOM PEIIAlOT MpH
KaMepaJbHOM TPACCUPOBAHUM JHMHEHHBIX COOPYKEHUH: Tpacc aBTOMOOMIBHBIX
JIOpOr, KaHajioB H T.n. JlJIsI 3TOTO MOJCYMTHIBAIOT MUHUMAJIBHYIO BEJIMYHUHY
3aJI05KEHHUSI (!, OTBEYAIOUIYIO TPOEKTHOMY YKJIOHY inp-

a = Wigp.

3arem OepyT 3TOT OTpPE30K B MaciiTabe KapThl B PacTBOp HU3MEPUTEINS H,
cienysi OT HAa4aJbHOW TOYKM K KOHEUYHOM, MPOKIIAJIBIBAIOT TPACCy, MO KOTOPOM
pPacCTOSTHUS MEXJy COCEIHUMHU TOPU3OHTAISIMH ObUIM OBl PABHBIMH, WM
oonpmu yeM o. Ha puc. 3 mpoBeneHa JIMHUS 3aJIaHHOTO YKJIOHA inpz[ = 0,056 =
56%o0; a = 89,3 M; h =5m.

Broinenenne BOZOCOOPHOHM IUIOIIAAW M ONpeJe/ieHHe ee ¢ MOMOIUbIO
IJIAHUMeETPA

IIpu IIPOEKTUPOBAHUU HAaCBINEN VHKEHEPHBIX COOPYKECHUH,
NEPEKPHIBAIOLINX PYYbH M BOJOTOKH, ONPEHCISIOT 2paHuyy 6000COOPHOU
niowaou, ¢ KOTOpOH NOXKAeBas WIM Tajas Bojaa Oyner coOupaThCs y IIIOTHHBI.
Ota rpaHulle NpoXOAUT MO BOAOPA3ICIbHBIM JIMHUSAM, OTPAHUYNBAIOIIUM JaHHYIO
JOIIMHY W OT JTUX JIMHUM, MEPHEHANKYJISPHO TOPU3OHTAJSIM, OIMYCKAETCA 10
IUIOTHHBI (pHc. 5).




Puc. 5- Bomocbopnas miomanb

3Has BOJOCOOPHYIO IUIOWIA[h, CPEAHErOJ0BOE KOJMYECTBO OCAJKOB,
YCIOBUSl UCHApEHUsT W BIOUTHIBAHUA I[IOYBBI, MOXHO paccuuTaTh M OO0BEM
BOJOXPAaHWINILA IPH 3aJaHHOW BBICOTE ITIOTHHBI.

Tak kak BojOCOOpHas IJIOLIAAb OrpAaHUYECHHA KPUBOW JIMHHUEW, TO IS €€
OTIpe/IeTICHNS pallMoOHaNbHEN OyIeT UCIOIb30BaTh MEXaHUYECKUI crocob. B aTom
crioco0e MpeArnoaaraeTcsi UCMOJIb30BaHNUE CIIEUAIBLHOTO MpUbopa sl U3MEPEHHS
wiomazae - muanuMerpa. [lomspuerii mnanumerp (puc. 6, a) COCTOMT W3 ABYX
phIuaroB: 0OBOJHOTO 2 U MOJIOCHOTO 3, COEIMHEHHBIX IIAPHUPOM B TOUKe 1.
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Puc. 6 TlonspHblit mmanuMeTp (@) ¥ cXeMa ero OTCUETHOTO MexaHu3Ma (6):

1 — mapHUpHOE COEMHEHUE PhIYAaroB; 2 — 00OBOJHON phIUar; 3 — MOJKOCHBIHN
peIuar; 4 — moJtoc; 5 — 00BOAHON UHJEKC; 6 — ONMOPHBIN BUHT (IITUPT); 7 —
CUETHBIN POJUK; 8 — BepHbEp (HOHMYC); 9 — 1udepbaT OTCUETHOTO MEXaHU3Ma
(OTCUET MO OTCUETHOMY MeXaHu3My — 2783)

O6BoasAT ¢urypy OOBOJHBIM HHIEKCOM O, pAaCMOJIOKEHHBIM Ha KOHIIE
00BoIHOTO phiyara. OOBOHBIM UHACKCOM CIIYKHUT MO0 KOHEI s (cM. puc.6,
@), 10O TOYKAa HAa HIKHEW MOBEPXHOCTH CTekJa. UTOOBI KOHEI] MIMUIIs BO BpEMSs
o0BOJIa HE 3ajieBajl 3a Oymary, €ro BBICOTY Haj OymMaroi peryjaupyroT OMOPHBIM
BUHTOM 6. Ha koHIle MOnrfOCHOTO phiuara 3 IUIAHUMETpPa PACHOJIOKEH HOJIOC
(Touka O), KOTOpHIH BO BpeMsi 00BO/Ia yKperyieH Ha Oymare oOBOIUMOM (UTYpBI
(urmoit wiM Tpy30M) W HEMOJBWKEH. Pe3ynbrartel 00Boma (M3MEpPEHUS TIIOIIA N )
burypsl OmpenensioTCs BPAIEHUEM CYETHOTO POJHMKa 7, KOTOPBIA MpU 00BOAEC
burypsl CcolnpuKacaeTcs C MOBEPXHOCThIO Oymaru. [[jis OTCUeTOB pe3yJbTaToOB
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00BO/IOB Ha LMJIMHIPUYECKON MOBEPXHOCTH CYETHOTO POJIMKA HAHECEHBI JCTICHUS
naHuMeTpa (puc. 6, 0).

OOBIYHO TIpM W3MEpPEHUM HEOONBIINX IUIOMIANeH TOJIOC KPENUTCS BHE
burypsl, ¢ TakuM pacu€ToM, 4TOOBI MpHU €€ 00BOJAE YIIBI MEXKIY IMOITIOCAMH H
0OBOJIHBIM phIyaroM ObuTH He MeHee 30° u He Gostee 150°.

Jns w3mepeHus 1iomaan ¢GuUrypsl Todka o0Boja (OOBOJHOM IIITHIIB)
YCTaHABIIMBACTCS HA KOHTYpE TPaHUIIBI M OepeTcs Ha4albHBIA OTCUET Ny, (puC. 6,
0). DTOT OTYET COCTOUT W3 YHCIIA TOJHBIX 00OPOTOB MUCKAa — 2 (CHUMAETCs IO
nudepOaaty npubopa), dyucia LEIbIX AeJeHui OapabaHa, MPOIIEAIINX A0 HYJS
MaJiol MIKaibl BepHbepa — 78 (aBe mudpbl) U A0JCH NeJIeHHs, CHUMAaEMbIX IO
HOMEpPY COBIAJAIONIETO MTPpUXa HOHUYca — 3 (BepHbepa) C KAKUM—IIUOO JIeTICHUEM
Oapabana. Tak, orcuér Ha puc. 6. paBen Ny = 2783.

[Tocne ob6Bogma ¢urypsl cHUMaeTcsi BTOpPOW OTCYET N, M €€ IUIomaab B
JeJICHUSIX TUTaHuMeTpa OyeT paBHa

P'= ( Ny, — nl).

Ecmn m3BecTHa neHa ACJICHHUA W INIAHMMETPA B KBAaJAPATHBIX MCETPaAx WA
T'CKTapax, ToO UCKOMasd IIomaab COCTaBUT
P=P xu=(My—ny xpu.

JUist ompeneneHuss UEHbI JCJNEHHS IUIAaHUMETPA HYKHO H3MEPUTh 3THM
MpUOOPOM TUIOIIAb KAKOU-IMO0 PUTYPHI C U3BECTHBIMU pa3MepaMu M ILIOMIAIbIO
P_ (Hanpumep, OJIMH MJIM HECKOJIBKO KBAJIpAaTOB KOOPAMHATHOH ceTkH). Torza

p="P,l(n2—nm).

B 1ensx KOHTpOJsS M TOBBIIMICHUS YETHOCTH IUIOMIAAb (DUTYpPHI OOBIYHO
HM3MEPSETCA HECKOJIBKO Pa3.

PesynbraTel u3mepenusi BOJocOOpHOU miomaan opopMIieHbl B TabuIe 2 u
3.

Tabnuna 2 OnpenenieHue eHbl 1eJIeHUs] MOJSIPHOTO INIAHUMETPA

) Ilena nenenus,
Ne orcuera  Orcuer  Pasuocts  Cpemnee P, M )
M* /nen

1 8727

971
2 9698 973,5 6400 6,57

976
3 0674
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[Ipu nBoitHOM 0OBOjAE KBaapaTa, 0Opa30BaHHOTO JTUHHUSIMH KOOPIWHATHOU
ceTkH, Ha kapTe macmrTada 1:1000 (momanp kBagpaTa co cTopoHo 8 cM — 80 M

paBHa 6400 M2), MOJYYEHBI TPU OTCYETA. DTU OTCUETHI 3aMKCaHbl B TAOJIUILY 2 U B
ATOW TAOJIMIIe BHIUMCICHA BAXKIbI IJIOMIAAL KBagpaTa B JCICHUSX IUIAHUMETpA:

P, = (np—ny) =971 m P, ,= (n3—nz)= 976 nen. llena nenenns Oyaer papHa
it = Pyl P'y, =6400/973,5 = 6,57 M/

3HavyeHUE LEHBI JCJICHUS 3alUChIBaeTCs B TAOIUILY 3

Tabmuma 3 OnpeneneHue BOIOCOOPHON IO IN

Llena nenenus, )
No orcuera ~ Otcuer  Pasnocts = Cpennee ) P, m
M “/nen
1 1628
243
2 1871 2435 6,57 1599,8
244
3 2115

Ha o0BoguMoM KOHType BOAOCOOpHOHM TIUIONIAAM BBIOMPAIOT TOYKY, C
KOTOpPO¥ COBMEIIAETCs TOUKa 00BO/1a MIIaHUMETpa U (PUKCHUPYETCs IEPBBINA OTCUET,
3amuchiBaeMbld B TaOmuiry. [locnmemyromme 1Ba TMOCienOBaTeNbHBIX 00BOJIA
MpPUHECYT ele ABa oTcuera. [lociaenoBarenbHO MOJIy4aeM pa3HOCTH U KakK CpeiHee
W3 HUX BOAOCOOPHYIO IIJIOMIAIh B JACNCHHUIX MIaHuMeTpa. llena mimanuMerpa Ham
W3BECTHA U pe3yJIbTaT OyJeT

P =243,5%6,57 = 1599,8 M2, 3aHOCUM B Ta0uIy 3.

ITocTpoenue npoa0abHOr0 NPoGu/Isi MECTHOCTH 110 JIMHUHU, 32JAHHOH HA
KapTe

[Toctpoenue mpoduias (pa3pe3a) MECTHOCTH SBISETCS 00s3aTeIbHBIM
YCIIOBUEM TIPU TMPOCKTUPOBAHUU TPACC JIMHEWHBIX COOPYKCHHH, KPOME 3TOTO
npodUId MECTHOCTH CTPOSIT JJIsi ONpeNeNeHUs] YCIOBUU CIEeNHaIbHOTO 0030pa
IIPY JIETaTbHOM HM3YyYE€HUH MECTHOCTH TS 1IeJIeH MPOSKTUPOBAHUS CTPOUTEIHHBIX
00BEKTOB.

C oT0i1 11eM1hI0 HA KapTe IO 33JJaHHOMY HAMpPaBJICHUIO TIPOBOJUTCS TIpsiMas U
Ha HEW OTMEUAIOT TOYKHU MEPECEUCHHs TPACCHI C TOPU3OHTAIISIMU, U XapaKTEPHbBIE
TOYKH, PACIOJIOKCHHBIC Ha TMeperndax MECTHOCTH. 3aTeM K JTOW TMpsSMOu
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MPUKJIAABIBAIOT MOJOCKY OyMaru, Ha KOTOPYIO TIEPEHOCS BCE OTMEUEHHBIE TOYKH.
DTy MOJOCKY COBMEIIAIOT C BEpXHEH JTMHUEH MOSCHUTEIBHON CeTKU Npodus s
NepeHoca OTMEUEHHBIX TOYEK, B TIpady «rOpPU3OHTAIbHBIE PACCTOSHUS
BIMCBHIBAIOT WX 3HaudeHus (puc. 7). Ham kaxmol TOYKOW TMOJIMMCHIBacTCS €&
OTMETKA, B3ATasi IO TOPU30HTAIISIM.

[TocTpoenue nmpoduiis JAenaroT ¢ MOMOMIbIO JIMHUKM YCIOBHOTO TOPU30HTA,
KOTOPOMY MPHUIAIOT OTMETKY Ha HECKOJIBKO METPOB HUXKE CaMbIX HU3KHX TOUEK
npodwiis (Tak, 94TOOBI TOYKHM C MHUHUMAJIBHBIMH OTMETKAMHU OCTAJIHCHh BBIIIEC
YCIOBHOTO TOPU30HTAa Ha 5 — 7 cM), OOBIYHO BEPTUKAJIBHBIN MacmTad nmpoQuis
JUTSl HArJSIAHOCTH JemaroT B 10 pa3 kpyrmHee Topu3oHTaidbHOro macmraba. Ho
COOTHOIIICHHE MAacIITa00B MOXET OBITh MHBIM, MHOTO€ 3aBHCHT OT Macimtada
KapThl U JIM TUTAHA U CJIOKHOCTH pebeda.

] "
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Puc. 7 TlpogoneHsiil npoduns o nunuu AB

OT nMHUM YCIOBHOTO TOPU30HTA B OTMEUYEHHBIX TOYKAaX CTPOST
NEPHEHANKYJIAPbI M HA HUX B BBIOPAHHOM BEPTHUKAJIbHOM MacIITade OTKIAAbIBAIOT
OTPE3KH, PaBHbIE PA3HOCTH OTMETOK TOYEK MPO(HIISL M YCIOBHOTO TOPU30OHTA.
KoHIIbI OTpe3KOB COEAMHSIIOT MPSMBIMH, U B HUTOre MOJY4arOT H300pakeHue
BEPTUKAJIBHOTO Pa3pe3a 36MHOW IMOBEPXHOCTHU B 3a/IaHHOM HallpaBJICHUU.
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JlabGopaTopHnasi padora Ne2 U3ydenue Teoa0mTa

Heab u 3agaun padoTbl
N3yuuTh yCTpPOMCTBO M NOBEPKM TEOJNOJHTA; MOJYYUTh MPAKTHUYECKHUE
HABBIKH U3MEPEHUS YTJIOB U PACCTOSIHUI C IIOMOIIBIO TEOI0IUTA.

YCTpOMCTBO TEOA0JUTA

Ha puc. 1 naH cxemaTuyeckuid BEpTHUKAJIbHBIA pa3pe3 TEOHOJIUTa, I
MOKa3aH CTAaHOBOM BUHT |, ¢ OMOIIBIO KOTOPOro MPUOOP KPENUTCS K BEPXHEH
YacTH IITATHBA 2 MPHU NOMOIIM NpyXuHAWEN miacTulbl 3. [logbeMHble BUHTHI 4
00€ecleurBalOT YCTAaHOBKY IIJIOCKOCTH JUMOa &, TMpeAcCTaBISIIONIEro coOoi
METAJUIMYECKOE WM CTEKIIIHHOE KOJBLIO C HAHECEHHBIMU Ha HEE YIJIOBBIMU
JIeJICHUsIMU, B TOPU30HTAJIbHOE ToOJIOKeHHe. B mojcraBke 5 QukcupyroTcs ocu
aumba 8 u anuaansl 9. Anuaana - KOHIEHTPUYECKH CBA3aHHOE C JINMOOM KOJIBLIO,
HecyIee Ha cede oTcueTHbIe pucnocobnenus. Kononka 10 moxnepxuBaet och 13
3pUTENBEHOMN TPYOBI 15.

- 20

Puc. 1. Cxema yctpoiicTBa v 00U BUT TEOJ0JIUTA

1 — cmanoeoti eunm; 2 — eonoeka wmamuea, 3 — NPYUCUHAWASA NAACMUHA, 4 —
noovemHble GUHMbL, O — nodcmaeka;, 6 — 3aKPENUMENbHbIUL  GUHM
20PU3OHMANBHO20 Kpyed;, 7 — 3aKpenumenbHulll 6UHM anuoaovl;, 8 — Jaumd
20pU3OHMANIbHO2O Kpyea, 9 — anuoada 2opuzoHmaivHo2o kpyea,; 10 — xonouka; 11
— oKyAap 3pumenvHol mpyovl; 12 — ¢hoxycupyrowuii sunm, 13 — oco 3pumenvbHol
mpyowl, 14 — 3aKkpenumenvHblll 6UHM 3pUMeENbHOU mpyovl, 15 — 3pumenvHas
mpyba, 16 — obvexmue 3pumenvrou mpyowl; 17 — iumb eepmukaivrozo kpyea, 18

— ammodaoa epmuxaibHoco Kpyea, 19 — mukpockon, 20 — yununopuueckuti
18



ypogenv, 21 — Hagooawul 6unm 3pumenvHou mpyowvl;, 22 — HABOOAWUL BUHM
anoaosl, 23 — HABOOAWUIL BUHM 20PU3OHMANBHO20 Kpyea, 24 — yuruHopudecKui
YpoGeHb 3pumenbHol mpyowsl, 25 — usup.

3putenbHas Tpyba cocTouT u3 okyispa 11 oOwektuBa 16. dokycupoBaHue
3pUTEIBHON TPYyOBl OCYIECTBIsIETCA BpaieHueM (okycupyromiero Bunra 12. C
BEPTUKAJIbHOM OCBbIO KOHCTPYKTUBHO CBs3aHbl 1uMO 17 u amumama 18
BEPTHUKAJIBbHOIO Kpyra. Ha ToM ke pucyHke IOKa3zaHbl OCbh BpameHus 13
3putenbHO TpyObl. Ilpu moMommM psga JMH3 YacTh TOPU3OHTAIBLHOTO U
BEPTUKAJILHOIO KPYroB MEpPENaeTCsl B MOJIe 3PEHUS OTCUETHOIO0 MHUKpockoma 19
JUTsl 0O0eCTICUeHHsI TOYHON (PUKCAIMA OTYETOB MPU HABEJACHUU HA BU3HPHBIE IIEIIH,
OCHOBHBIE YaCTH TEONOIUTAa CHAOXKEHBI 3aKpenuTenbHbIMU 6,7,14 BuUHTamuy,
JEUCTBYIOIIUMU COBMECTHO C HABOJSAIIMMM BUHTAMU JJIsi 0OECIEUEHHUS] TOUYHOMU
dbukcay 3puTeNbHON TPYOBbl Ha BU3UpHBIC Lenu. [{unuHapuyeckuii ypoBens 20
CHA0KEH UCTIPABUTEITLHBIMU BUHTAMU.

Ha ToM e pucyHKe yka3aHbl OCHOBHBIE TEOMETPHUUECKHE U ONITUYECKUE OCU
TeojonauTa: och V — V Bpamenus teogonuta, ocb U — U numunapuyeckoro
ypoBHs, ocb H — H Bpamenuss 3purtenbHo TpyOnl W BusupHas ocb WW,
BooOpaxkaemasi JIMHUSA, COCIUHSIONIAasl TJABHYIO 3aJHIOI0 TOYKY OOBEKTHBA C
MEePECEUCHUEM CETKU HUTEH (puc. 2).

Puc. 2. YcrpoiicTBo 3putenbHoil TpyOsl (a) U X011 JTy4el B TpyOe ¢ BHYyTPEHHUM
dboxycupoBanuem (0)

YCTpONCTBO OTIEIBHBIX YaCTEN TEOHA0JIUTA

3putenbHas Tpyba - TmpenHa3HaueHa [Jisi  HAOJMIOJCHUS  yIAJICHHBIX
MPEAMETOB U MOITOMY MOCTPOCHA MO TEJIECKOMUYECKOW CUCTEME, B KOTOPOW MpH
YCTaHOBKE TPyObl Ha OECKOHEYHOCTh 3aJHUM (POKYyC €€ OOBEKTHBA COBIIAJIACT C
nepeaquuM ¢Gokycom okyisipa. Ilpu reome3mueckux paboTax pacCTOSHUSA 10
Ha0JII0/1aeMbIX TOYEK KOHEUHBI, IOATOMY U300paKeHUs IPEAMETOB B TpyOe MOTYT
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3aHWMAaTh Pa3HBIC TMO3UIIMH, B 3aBHUCHUMOCTH OT PACCTOSHHS 0 HAOIIOAaeMBIX
ueneil. Ha puc. 2 mnokasaHbl: pa3pe3 3pUTENbHOM TpPyObl C BHYTPEHHUM
(hOKyCHUpPOBaHHEM C CETKOM HUTEH M XOJI Tyuel B ONITHYECKON CHCTEME.

OnTuyeckas cucTeMa 3pUTEIBLHOM TpyObl COCTOMT U3 OO0BeKkTHBA 1,
JIBOSIKOBOTHYTOM (OKycUpyIolled JUH3bI 2 U OKyjspa 3. Mexay OKylIspoM u
JBOSKOBOTHYTOMW JIMH30M HaXOJWUTCS CTEKJISIHHAs ITUIACTUHA C HAHECEHHOUN Ha Heu
CETKOM HUTEH 6 ¢ ucrpaBUTEIbHBIMU BUHTamMu 5. [Ipu nmomomu (hokycUpyromniero
BUHTA 7 MOXHO HU3MEHSATH PACCTOSHUE MEXKIYy OOBEKTHBOM M JBOSKOBOTHYTOM
JMH30M, 9eM JOCTUTAETCS pe3Koe m3o0paxkeHue HaOmomgaemon memu. [lelficTBue
ONTUYECKON CUCTEMBI 3PUTENIBHOM TPyObl MOKa3aHO HA puc. 2 0.

YpOBHH - T[pPENHA3HAYEHbl JUII YCTAHOBKM OCEM W  IUJIOCKOCTEH
TeOJIe3NYECKUX MPUOOPOB B TOPHU3OHTAIBLHOE WM OTBECHOE IIOJIOKCHUE.
Paznmuuaror nBa THa ypoBHEH, — Oojiee TOYHBIE — IUIMHAPUYECKHE U MEHEE
TOYHBIE — KPYTJIbIE (IIapOBBIE).
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Puc. 3. YcTpoiCTBO UIMHAPUYECKOTO YPOBHS (a) U 1ieHa JeneHus T (0)

HunuHapuyeckuii ypoBeHb (pucC. 3) MpeAcTaBisieT CcO00M CTEKISTHHYIO
amIysly TOPOUJAIbHOM (OPMBI, 3aKIIOUEHHYIO B METAJUIMYECKYIO OIpaBy.
BHyTpeHHSIs MOBEPXHOCTh aMIyJibl OTUUIM(OBAHA MO AYre OKPYKHOCTH paanyca
R. Awmnyna 3amonHeHa crnuptoM uiad 3¢upom. Ocrtaromeecs CcBOOOAHOE
IPOCTPAHCTBO aMITYJIbl, COJEpXallee Mapbl *XUIAKOCTH HA3bIBAETCA ITy3bIPHKOM
YPOBHSI - OH CTPEMHUTCS 3aHATh B HEM HAUBBICIIEE MOJIOKEHHUE.

Ha nHapyXHOW NOBEPXHOCTH AaMIyJIbl HAHECEHBI 4e€pE3 2 MM JCJICHUS.
CpenHsst TouKa IIKadbl HA3bIBAETCSA HYJb — MYHKTOM: @ OChIO LIWJIMHAPUYECKOTO
YPOBHSI SABJISIETCS KacaTeJbHasi K BHYTPEHHEW MOBEPXHOCTH aMmyJibl B HYJIb —
nyHKTe. L{eHoi neseHus ypoBHs CIIYKUT LEHTPAIbHBIMA yTOJI T, ONUPAOLINANCS Ha
OJIHO JieJIeHHuE ypoBHs. B TexHuyeckux Teomonutax T cocrtariser 30 — 60', B
HuBenupax 5 — 30'.

Ecnu my3bipek ypoBHSI HAXOJIUTCSI B HYJIb — MYHKTE, TO €r0 OChb 3aHUMAET
TOPU30HTAJIBHOE MOJIoXKeHne; HakiioH v ocu ypOBHSI OTHOCUTENIBHO TOPU30HTA
ONPEIENSIOT MO BEJIMYMHE CMEIICHMsS My3bIpbKa OTHOCUTEIBHO HYJIb — IYHKTA,
Tak 4YTO V = N * T , IA€ N — 4YMCIO JEJICHU YypOBHs, Ha KOTOPOE CMECTHUJICA
y3bIPEK.

Kpyriibie ypoBHU C 1IEeHOM JieJIeHUsI B HECKOJIbKO MUHYT IIPeIHa3HAYECHbI JJIsI
NpeIBapUTENIbHON yCTAaHOBKM Mpubopa B padodee moJioKeHHE. BHyTpeHHss
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MOBEPXHOCTh aMMyJbl TAKOrO YpPOBHS oOTHUIM(OBAaHA MOA chepy HEKOTOpPOTro
paauyca. JleneHuss Ha BHELIHEH CTOPOHE aMIyjbl UMEIOT BUJ KOHLEHTPUYECKUX
*OKpY>KHOCTEH, LIEHTP KOTOPBIX CIYKUT HYJIb - MYHKTOM. OChIO KPYTJIOI'O YPOBHSI
CIIy’)KUT paanyc c(epsl, OMYIIEHHBIN U3 HyJIb — ITyHKTA.

['Opu30HTANbHBIA KPYT TEOJOJHMTAa COCTOMT M3 JBYX dYacTed — jaumba u
anuaaapl. B coBpeMEHHBIX TEOJOMUTAX JUMO NPEACTaBISIET COOOW CTEKIISIHHOE
KOJIbLIO, HA KOTOPOE€ HAHECEHbI I'PaJyCHBIE NEJIEHMSI WIH KOJOBBIE TOPOXKKH (B
ANEKTPOHHBIX TeoAoauTax). Cuer aelleHuid MAET MO XO4y 4acoBoil crpenku. Ha
anuane, KOHLUEHTPUYECKU CBSI3aHHOM C JUMMOOM YCTAHOBJIEHBI OTCYETHBIE
npucnocobnenus. CBepxy anuaana 3aKkpbiTa KOXKYyXOM, Ha KOTOPOM KpEIsTCs
MOJICTaBKU 3pUTEIbHONU TpyObl. Bo BpeMsi M3MepeHuss rOpU30HTAIBHBIX YIJIOB
AUMO JTOJKEH OCTaBaThCs HEMOIBUKHBIM, BEpUTENbHAs TpyOa BMECTe ¢ ajauaaaon
YCTaHaBJIMBAETCA B 3aJaHHOM HAIIPaBJICHUU.

OtcuerHble npucnocobaeHus. OTCYETOM Ha3bIBAIOT yroJl, OTCYUTAHHBIN OT
HYJIEBOTO JeleHUus JuMOa 10 ykazarens (HyJeBOro IITpUXa) OTCYETHOIO
MPUCTIOCOOJICHHUS.

6) ) u)

0 -1
(illxhlhhhl(l -6{1111111[1&1]-0
o I””V”T”" ‘g]I[IH]l[![lq(,
34 45 137 15§

pV/\ g

Puc. 4. [lITpuxoBo# u mkanoBoi (a) MUKpOCKoOIbl TeogouTa (0), (B)

B coBpeMEHHBIX TEOMONMTaX HCIIOIb3YEMBIX B OIEPATUBHOU NPAKTHUKE
TaKUMU TPUCHOCOOJICHUSIMU CIYyXaT IITPUXOBOM WM IIKAJIOBOW MHMKPOCKOIIBI
(puc.4)

B mITpuxoBOM MUKPOCKOIE OTCUET OEPYT «Ha IJIa3» MO IITPUXY YKa3aTelo.
Ha puc. 4a orcuer no BEpTUKAIIBHOMY Kpyry paBeH 358°42'; mo ropu3oHTaIbHOMY
Kpyry orcuer 77°22'. B mone 3peHus MIKaJIOBOrO0 MUKPOCKONA BHJIHBI IPAlTyCHBIE
neneHus 1uMOa M 1IKaja, cocrosuias u3 0ojiee MENKHUX JCNEeHHM, 3aHMMAarolas
OJIHO JelieHHe JuMOa. 371eChb OTCYET COCTOMT M3 LEJOro YHciia Ipajlycos,
MNPOLIEAIINX 10 HYJS HIKajdbl, K KOTOPOMY JI00aBise€TCs OTCYEeT Mo IiKaje (Ha
puc.40 OTCYeT MO BEPTUKAIBHOMY Kpyry paBeH +2°27'; 1Mo TOpU30HTaIbHOMY
kpyry otcueTr 44°07'). Ha puc 4B mo BepTUKaIbHOMY KpPYry IE€MOHCTPUPYETCS
OTpHIIATENIbHBIN oTCUeT — 1°12;

YcraHoBka Teoq0IMTA

YcTaHOBKa T€O10/IMTa BKIIIOUAET B ce0sl CIIEIyIOIINE ONepalluu:

— YCTaHOBKA TEOOJIUTA 110 YPOBHIO Ha aluAa[e TOPU30HTAIBHOIO KPYra;
— YCTaHOBKA 3pUTENIbHON TPYOHI MO II1a3y;
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— IpUOTU3UTELHOE HaBEJICHUE TPYObl HA HAOIIOTAEMYIO TOUKY;

— YCTaHOBKa TPYOBI MO MPEIMETY;

— TOYHOE HaBEJCHUE MEePEeCceUeHUsl CETKH HUTEH TpyObl Ha BU3UPHYIO 11€JIb;

— B3SITHE OTCUYETA IO TOPU3OHTATILHOMY UJIM BEPTUKAILHOMY Kpyram T€O10JIUTA.

Teomonutr ycTaHaBIMBaeTCd W KPENUTCS HaA IITaTUBE WM CTOJHUKE
CTAaHOBBIM BHHTOM. JlJIS yCTaHOBKM JMMOa B TOPU3OHTAIBHOE IIOJIOKEHHE
UCIIOJIB3YIOT IWIMHAPUYECKUNA YpOBEHb MPHU alKAajie TOPU3OHTAJIBLHOTO Kpyra.
Anupany TeoqoJiMTa MOBOPAYMBAKOT TaK, YTOOBI amIlysia UIMHAPUYECKOTO
YPOBHSI CTajla NPUMEPHO MNapajUIeNIbHO JIMHUM, COEJAMHSIONIEH IBa MOABEMHBIX
BUHTA, W, Bpallasi 3T BUHTHI B MPOTUBOIOJIOKHBIE CTOPOHBI, IPUBOJAT MY3BIPEK
ypoBHsI Ha cepeauny. llocne »Toro moBopaumBaroT anuaany Ha 90° u TpeTbuM
BUHTOM Tak)Xe MPUBOJAT MYy3bIPEK YPOBHS B HYJb-MYHKT. /[[s ycTaHOBKH
3pUTENbHOM TPyOBI MO Ta3y €€ HANpaBJSAIOT Ha CBETIIBIM (QOH U, TIsSAsS B TPyOy,
BpAaIllalOT JUONTPUIHOE KOJIBIO OKYJIAPA, J00UBAsICh YETKOIO U300paKEHUSI CETKU
HUTEM.

[TpuOnmk€HHOE HaBelEHUE 3PUTENIbHON TpyObl HAa HAONIOAAEMYIO0 TOUYKY
BBITIOJIHAIOT TaK: OCJIa0MB 3aKpENUTEIbHBIE BHHTHI alufajbl U TPYOBI,
HAIpaBJsAoT €€, KaKk Obl MPUIIETUBASICH, M0 MEPEKPECThI0 BU3HpPA HA BHIOPAHHYIO
L[EJIb U 3aTATUBAIOT 3aKPENUTEIbHBIC BUHTHI.

[lepen TOUYHBIM HABEJEHUEM BpALEHUEM (POKYCHUPYIOLIErO BHHTA
JOCTUTal0T TOYHOTO HM300pa)K€HUs HAOIIOJAeMOl TOYKM U TOYHOE HaBEICHUE
NEPEKPECTUS] HUTEH HA HAOJIOAEMYIO TOUYKY BBINOJHSAIOT HABOAAIIMMHA BUHTaMHU
anuuagel W TpyObl: 3TW BUHTHI He OyayT paboTarh, €cClIM HE 3aTSHYTh
3aKpENUTENIbHbIE BUHTHI.

Ecnu naGmtonaercst Bexa, TO MEPEKPECTUE HUTEH HABOAUTCS Ha CaMblii HU3
BexU (y 3€MJIM), a MPU HAOJIIOJACHUH MTUPAMUJIbl — HA BUSUPHBIA LWIMHJP, UK TO
K€ CaMO€ NPH HABEJCHHMM HA CIELHUAIBHYIO BU3UPHYIO MapKy, YCTaHOBJIECHHYIO
HaJl TOYKOM.

OTcuérhl 1O BEPTUKAIbHOMY UM TOPU3OHTAIBHOMY Kpyry OepyT 1o
[IKAJIOBOMY WJIM LITPUXOBOMY MHKpockomnmam (puc.4) dyepe3 mapajljielibHyIO
BU3UPHYIO TPYOKY, OTCUMTBIBAas I'paayChl U MHHYTHI Oyrd JIuMOa 0 HYJIEBOTO
HITPUXA OTCUETHOTO MPUCTIOCOOTICHHUS.

IToBepku TeogosuTa

CornacHO NPUHIUMITHAIBHON CXEME TEOJI0JIUTA MEXAY €ro OCSIMU JOJKHBI
coOJIIOIaThCS ONPEICIICHHBIE T€OMETPUUYECKUE COOTHOIIEHHUS, KOTOPBIE MOIJIekKAT
MpOBEpPKE U, TMPH HEOOXOJUMOCTH, HCHPABICHUIO, [UII YEero TEOHOJUT
oOecrieunBaeTCsl  MCHPABUTEIbHBIMU  BUHTAaMH, IIO3BOJISIFOIIUMHU  U3MEHSITh
MOJIO’KEHHE BBIBEPSEMBIX OCEH.

B TeononuTe J0KHBI COBMEIIATHCS TP OCHOBHBIX YCIIOBUS:

I. Och UUMAMHAPUYECKOTO YPOBHA Ha allW/aJie TOPU30HTAJIBLHOIO Kpyra
JOJDKHA OBITh TMEPIEeHIUKYISIpHA OCH BpaleHus TeofonuTta. llenp moBepkwu:
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MOCTaBUTh YPOBEHb TaK, YTOOBI C €ro MOMOIILI0 MOXHO OBIJIO yCTaHABJIMBATH
anuiay B TOpPU30HTAIILHOE TIOJIOKEHHE.

2. BuzupHasi och 3pUTEIBHON TpyOBl NOJKHA OBITH MEPHEHIANKYISIPHA OCU
ee BpamieHusl. DTO YCJIOBHE CTaBUTCA MJis TOro, 4TOObl BHU3UpPHAas OCh IpHU
BpallleHUM BOKPYI TOPU3OHTAJILHOM OCH ONHCHIBaJIa Obl MPOEKTUPYIOUIYIO
KOJUIMMAIIMOHHYIO IJIOCKOCTh, @ HE KOHMYECKYI0 MOBEPXHOCTh. Yron «C», Ha
KOTOPBI OTKJIOHSIETCSI BU3MpPHAs OCbhb OT TMEpPIEHIUKYIsIpa K OCH BpalleHus,
Ha3bIBAIOT KOJUTUMAIIMOHHOM OIIUOKOM.

3. Ocp BpamieHus: TpyObl JOMHKHA OBITH MEPIICHANKYJSPHA OCH BpAICHUS
teononuTa. Llens moBepku: MOOUTHCS TOTO, YTOOBI KOJUTMMALMOHHAS TIOCKOCTH
ObLTa MEePIEeHIUKYISIPHA TNIOCKOCTH TOPU30HTAIILHOTO KpyTa.

IlepBasi mnoBepka — OCb IIWIMHAPUYECKOTO VYPOBHSA Ha alujaje
TOPU30HTAJILHOTO Kpyra JOJDKHA ObITh MEPHEHAUKYISIpHA OCH BpAalleHUs
TEOJI0JINTA.

[locne mnpeaBapUTENbHOW YCTAaHOBKH TEOJOJIMTA TpPeMsl MOABEMHBIMU
BUHTAMH, QJIHUJAJy YPOBHS pacrojaraloT Tak, 4yTOObl OHa cTaja MapajielbHa
JUHUY, COCIUHSIONIEH JBa TOJBEMHBIC BUHTAa M, JCHUCTBYS HUMH, TPHUBOIST
ny3bIpE€K yYpOBHSA B HYJIb — MYHKT. B pe3ynbrare 3TUX ACHCTBUN OCh YpPOBHS
3alMET ropu3oHTaNbHOE MoJjiokeHue L' — L' (puc.5), HO oHa MOXeT OBITh HE
NEepHeHANKYJIIpHA K OCH BpalieHus, yroi f3 # 90°.

4
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Puc. 5. 'eomeTprueckas cxema rnepBou MOBEPKU

B uensx moBepku mnoBopauuBaroT anuaany Ha 180°, m eciu my3bIpEk
OTKJIOHSAETCS OT CEpEeduHBbl, TO OCh YPOBHSA IIOCJIE€ II0BOPOTAa HAKJIOHEHA
OTHOCUTEJIBHO TOPU30HTA HA YTOJ Y U 3aHUMaeT nojoxxkenne L" — L",

Tak kak, 2+y = 180°, To B =90° — /2.

UtoObl yros [ cram NpsSAMBIM HYKHO HCIPABUTEIBLHBIM BHUHTOM YPOBHS
CABUHYTH IMY3BIPEK B CTOPOHY CEPEAUHBI Ha MOJOBUHY AYTHM OTKJIOHEHHMS, YTOOBI
och ypoBHs 3aHsia mojoxkenue L — L. Tlocie »Toro moabEMHBIM BHUHTOM
MIPUBOJIAT My3bIPEK YPOBHS B HYJIb — TYHKT. /{7151 KOHTpOJIsl TOBEpPKA MOBTOPSETCS.

UtoOBl IpUBECTH TEOMOIHUT B pabouee MOJIOKEHUE aluIaay TOBOPAYNBAIOT
Ha 90° u TpeTbUM MOABEMHBIM BUHTOM TaKX€ MPUBOIAT IMy3bIPEK YPOBHS Ha
CEpEelIiHY.

JI1s1 OKOHYATENBHOTO YTBEPKACHHUS, YTO MOBEPSIEMOE YCIOBUE BBIMIOJIHEHO,
MOBOPAYUBAIOT TOPU3OHTAIBHBIM KPYr B IMPOU3BOJILBHOM HampaBieHuu. U eciu
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y3bIPEK OCTAETCS HA CEPEAUHE aMITyJIbl WJIA OTKJIOHSETCS OT HE€ He 0oJiee YeM Ha
OJIHO JI€JICHUE, 3HAYUT YCIOBUE BBIIIOJHEHO.

Bropasi moBepka - BHM3UpHasg OCb 3PUTEIbHOW TpPYObl JOJKHA ObITh
HNEPHCHANKYJIIPHA OCH €€ BpallleHU.

[ToBepKy BBINOJHAIOT MYTEM JBYKPATHOTO HABEIEHUS 3pUTENBHON TPyOBbI
Ha YJAJIEHHYI0 TOUKY MECTHOCTH, PACIOJIOKEHHYIO IPUMEPHO Ha YPOBHE TPYOBI, C
B35ITUEM OTCUYETOB M0 TOPU30HTAIBHOMY Kpyry. IlycTh mepBoe HaBeleHHE BEIOCH
IpU MOJIO)KEHUH BEPTHKAIbHOrO Kpyra cieBa oT TpyoOsl (KJI), a BTopoe, mocne
nepeBosa TpyObl yepe3 3€HUT M MoBopoTa anunuanasl Ha 180°, mpu Kpyre mnpaBo
(KTI) (puc.6).

A A"

Puc. 6. Kommumarnmonnas ommoka C

Ha pucynke H — H — och Bpamenus tpyos; A' — A'u A" — A" — nonoxxeHus
BusupHOM ocu npu KJI u KII; a' m a" — oTcu€Thl M0 ropu3oHTanbsHOMy Kpyry; «C»
— KOJUIMMAI[MOHHAS OIIMOKAa — OTKJIOHEHUE BU3UPHOW OCU OT MEPIICHIUKYJISApa K
OCH BpaIlEeHUs TPYOBI.

Kak cnegyer w3 pucyHka, KOJUTMMAIIMOHHAsi OIIMOKAa BBIYUCIACTCS 110
dbopmyie

C=(a"—a't180°)/2.

Ecnu okaxercs, uro BenuunHa omnOku C MpEBBIIAET TBOWHYIO TOYHOCTD
oTcuéra, 3Ty OMMUOKY HYKHO HCHpaBuTh: C 3TOW 1EIbI0 HABOJISAIIUM BUHTOM
M1l YCTAHABIUBAIOT OTCUYET ap, CBOOOIHBIN OT BIUSHUS ATOM OIITHOKH.

ao=(a"+a'+£180°)/2,

Tenepp, HaOmomass B 3pUTEIBHYIO TPyOy MOXHO 3aMETHTh, YTO
MepeKpecTre HUTEH conuio ¢ HaOmogaeMoi Touku. [[s ucrpaBiaeHuss CHUMAIOT C
OKyJISIpHOTO  marpyOka  TpyObl  Koimadok.  OcnabnsioT  BEPTHKAIBHO
PaCIOOKEHHBIE BUHTHI CETKHM W BpaIlleHUEM TOPU30HTAIBHBIX HCIPABUTEIBHBIX
BUHTOB (OJIMH BBIBUHYMBAThH, APYrol — BBUHYMBATH) IMEPEMEIIAIOT CETKY J0
COBIIAJICHUsI TIEpEeKpecTUsi HUTeH c Halmomaemoit Toukoi. Ilocie ucmpaBieHus
BUHTHI 3aKPYIUBAIOT.

[Tpumep:

a'=119°37"; a" =299°32".

C =(299°32'-1 19°37'-180°)/2 = -2'30"

a’=(1299°32'+119°37' -180°)/2 = 119°34'30".
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Tperbsi moBepka — OCh BpaIllleHHUs TPYObI IOKHA ObITh MEPIEHIUKYISIPHA
OCH BpaIllEHUS T€OI0IUTA.

[ToBepka MOXKET ObITh BBIMIOJHEHA ABYMS CIOCOOAMU:

1) myTé™m HaOmroneHus OOJIBIIION HUTH OTBeca Ha BCEM €€ MPOTSHKCHUH, —
IIPU HAKJIOHE 3PUTEIBHOM TPYOBl MEPEKPECTUE HUTEU HE JOJDKHO YKIOHSTHCS OT
HUTHU OTBECA;

2) MPOEKTUPOBAHUEM KOJUIMMAIIMOHHOM IJIOCKOCTH TPYObI HAa HEKOTOPYIO
KAPTUHHYIO IUIOCKOCTh (CTeHy). Jlnsl BBINOJIHEHHS IOBEPKH 3ITHUM CIIOCOOOM
TEOJOJUT ycTaHaBIMBaOT B 10 — 15 M OT CTEHBI 37MaHUS U 3pUTEIBHYIO TPYOy
HABOJAT HA HEKOTOPYIO TOYKY, BHICOKO PACIIOJIOKEHHYIO Ha 3aHUH. 3aKPEIUISIIOT
TOPU3OHTAJIBHBI Kpyr M TpyOy IUIABHO OIYCKAalOT JO0 TOPHU30HTAIBHOIO
MOJIOXKEHUSI U Ha CTEHE 3/aHusl OTMEYAT TOYKY A; B KOTOPYIO HampaBi€HO
NEPEKPECTUE CETKU HUTEM. 3aTEM, Ty K€ ONEPALMIO BBIMOJIHSAIOT MOCIE TOBOPOTA
TpyOBI Uepe3 3€HUT, MOIy4asi BTOPYIO TOUKYy A,. Eciu n3obpaxenue orpeska AjA;
HE BBIXOJST 3a IpeJesbl OMCCEKTOpa, TO TEOJOJIUT UCHpaBeH. B coBpeMeHHBIX
MoaU(UKALMIX TEOJOJUTOB 3TO YCIOBHME rapaHTUpyercs u3rorosurenem. Eciu
HapyILIEHUE BBISBICHO, TO UCIIPABJICHUE BENETCS B MACTEPCKOM.

Cpennee U3 OTCUETOB MO TOPU3OHTAIBHOMY KPYTY NPH JABYX ITOJOKEHHUAX
BeptukanbHoro kpyra (KII u KJI) cBoOOgHO OT BIMSHMS JBYX IOCJEIHHX
WHCTPYMEHTAJIbHBIX OIITHOOK.

Kpome nepeurcieHHbIX MOBEPOK HYKHO YCTAaHOBUTH BEPTUKAJIBHYIO HUTH
CEeTKM TNapajjIeIbHO HUTU OTBeca, HaOmoAas HUTh oTBeca. lcmpasieHue
JIOCTUIaeTCs MOBOPOTOM BCEH CETKHU MPH OCIA0JIEHHBIX KPETEKHBIX BUHTAX.

M3mepeHne ropu3oHTAIBHOIO YIJIa CIIOCOOOM MOJIYIIPHEMOB

JUisi u3MepeHus TOPU30HTAIBHOIO YIJIAa B MOJEBBIX YCIOBHUSX TEOJOJHT
yCTaHaBIMBAETCA HaJ BEPIIMHOMN yriia «B» 1Mo oTBeCy ¢ TEXHUYECKOW TOUYHOCTHIO
(105 MM) W, MO YpPOBHIO IUIOCKOCTh JIMMOAa TPHUBOIUTCS B TOPU30HTAIBHOEC
MIOJIOKEHHUE.

Han naGmrogaemMbiMu TOYKaMH WM T033]Id HUX yYCTAHABIMBAIOT BU3UPHBIC
LEJIU: BEXHU WA MApKU (HA PUCYHKE 7 YCTAHOBJIEHBI BEXH).

|
i

Puc.7. Cxema usMepeHusi FOpU30HTAIBHOTO yIiia
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[Topsinok M3MeEpeHHs] TOPU30OHTAIBHOIO YIJIa PEKOMEHIYETCsl MPOBOJUTH B
CJIeIyIOUIEN OCIeI0BATENbHOCTH:

1) Haxonmschb Ha BEpIIMHE HU3MEPSIEMOr0 YIJIa, 3pUTENbHYI0 TpyOy mpu
3aKperIEHHOM JIUMOe, HaBOJAAT Ha JIEBYIO TOYKY «A» U OepyT OTCUET IO
ropuszoHTaibHOMY Kpyry (| HaBenmenue). s Oomblie HaAEKHOCTH H3MEpPEHUM
JIeJIal0T KOHTPOJIbHOE HaOmofeHne u BHOBH OepyT otrcuér (Il HaBenenue).
[TonydyeHHble pe3ynbTaThl 3alHUCBHIBAIOT B KYpHAl H3MEPEHHUs TOPU30HTAIbHBIX
YIJI0B ¥ BBIYKCISIOT CPEAHUI OTCUYET MO HAIIPABJIEHUIO HA TOUKY «A.

2) BpallleHUeM aluIafbl 0 YACOBOW CTpENIKEe 3pUTENbHYI0 TPYOy HaBOJIAT
Ha TpaByl0 Touky «C» U OepyT OTCYETHl IO TOPHU3OHTAJIBLHOMY KpYyry U
3aMKCBIBAIOT X B )KYPHAJI, B CTPOKY OTBEACHHYIO JJIsl STOTO HApPAaBIICHHUS.

3) usmepsiemslii yroa «ABCy BeIUUCHsSETCS KaK Pa3HOCTh CPEHUX OTCUETOB
110 TOPU3OHTAIIBHOMY KPYTy

Basc =Cep. — Agp. (ecmu Cg, < Agp, TO K 0TCUETY C,p, TpHOABILAIOT 360°).

OTH omepauuu  COCTAaBISAIOT OOUH NONyHpuéM. [l HMCKIIOYEHHs
OCTaTOYHOTO BJIMSHUSA HWHCTPYMEHTAJIBHBIX IOTPEIIHOCTEH W  IOBBILICHHUS
TOYHOCTU HM3MEPEHUM, BCE INEPEUHCICHHBIE OINEpalUy IOBTOPSIOT IMPU JAPYTOM
MOJIO’KEHUU 3PUTENBHON TPYOBbl MOBOPOTOM €€ 4epe3 3€HUT. BhINomHATE BTOpOI
HOJYNIPUEM KeNaTeabHO MpU Ipyrod yctaHoBke numOa. BpemenHo ocnabistor
3aKPENUTEIBHBIM BUHT IMMOa ¥ TIOBOPaYMBaiOT TeodouT Ha 90°+ 5-10" B 1100y10
ctopony. Ecinm 3naduenue yrioB «Ci» m «Co» B momynpueMax OTIMYAOTCS B
npenenax JIBOWHONM TOYHOCTH OTCYETA, BBIYMCISIETCS CpEIHEE 3HAayeHue yria
(Tabm.l).

Tabmuua 1 )KypHan u3MepeHusi TOpu30HTAIbHBIX YTJIOB

Bepumsa Hanpasnenue Ortcuer Vbl
yria
I Il | Cpenuee | Ilomynpuem Cpennee
1 momynpuem — KII
A 45°15' |16'|45°15'30"
B 105°50'00"
C 151°05" |06' [151°05'30"
2 nonmynpuem — KJI 105°50'00"
A 341°12" |12'|341°12'00"
B 105°50'00"
C 87°02' |02'|87° 02'00"

I/I3Mepe1me BEPTHKAJIBHOI'0 YIJIA
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BepTukanpbHbIM = yIJIOM Ha3bIBAIOT YroJl HAKJIOHA BHU3UPHON JIMHUU
OTHOCHUTEJIBHO IUIOCKOCTH TOpu30oHTa (puc. 8). s u3MepeHus 53TUX YIJIOB
TEOJIOJINT CHA0XEH BEPTUKAJIBHBIM KPYIOM, TaKK€ COCTOSIUM M3 JumOa U
anuganpl. JIuMO TecHO CBsi3aH CcO 3pUTENbHOM TpyOoH, a anuaana
yCTaHaBIMBaeTCs B palbouee TMONOKEHHE 10 YPOBHIO WIM C IOMOUIBIO
MasiTHUKOBOT'O KOMIIEHCATOpA.

W3mepsieMblil  yrosl HakJIOHa HUMEET 3HaK «1» €clii BU3HMpPHAas OCh
HaIpaBlieHa BBIIIE MJIOCKOCTU TOPU30HTA WM 3HAK «—», €CIM OHA HallpaBJICHa
HWKE. 3HaYEHUs YIII0B MEHAOTCS B npenenax ot 0° mo 90°.

N3-3a MHCTpPYMEHTAIBHBIX MOTPEIIHOCTEN COOpKM mpubopa (aKTUYECKUi
yroJl HaKJIOHA PaBEH HE OTCYETY, B3SITOMY MPH HAKJIOHHOM IOJIOKEHUH BU3UPHOU
ocu, a pasHoctu JByx oTcu€ToB: orcuera (KII wmum KJI) npu HakioHHOM
MOJIOKEHUU TPYOBl U 3apaHee BBIYMCIEHHOTO OTCYETA, COOTBETCTBYIOIIETO €&
TOPU30HTAJIBHOMY MOJIOKEHUIO. Takoi oTcuér Ha3biBaloT MecToM Hynss (MO)
BEPTUKAJIBHOTO KpyTa.

MecTtoM Hyds Ha3bIBalOT OTCYET IO BEPTUKAIBHOMY KpYry IpHU
TOPU30HTAJILHOM I0JIOKEHUH BU3UPHOM OCH, KOrja My3bIpEK YPOBHS Ha aluaaje
HaXOAMUTCS B HyJIb — IYHKTE (WM, — JAJI1 TEOJOJIUTOB C KOMIIEHCATOpaMu, MpHu
TOPU30HTAIBHOM IOJIOKEHUH JIMHUU OTCYETHBIX UHJEKCOB).

Puc. 8. I3mepeHue BepTUKAIBLHOTO yTIiia

Jlist onpenieneHust MecTa HyJsl HEOOXOIUMO, TTOCII€ YCTAHOBKU TE€OA0JIUTA B
paboyee MOoJI0KEHHE 110 YPOBHIO, IBAXK/Ibl HAPABUTh 3PUTENIbHYIO TPYOy Ha TOUKY
Ipyu Kpyre JieBo U Kpyre npaBo U B3saTh OTCUETHI KJI u KII. Y teomomuroB ¢
YPOBHSIMH TIpH anuaajae BepTukaibHoro kpyra (TS5, 2T5 u np.) nepen orcuéramu
My3bIPEK ATOTO YPOBHSI MHPHUBOAMUTCS B HYJIb — IYHKT YCTaHOBOYHBIM BUHTOM
anmunuanel. JIms pasHBIX KOHCTPYKIMM BEPTUKAIBHBIX KPYroB (GOpMyIbI IS
BBIUHCIICHUS €r0 W YIJOB HaKJIOHA V HEOAMHAKOBbl. Hampumep, mjisi TE€OI0IUTOB
TexHu4eckoil ToyHoctu (Tuma 2T-30) ¢ MmIocoBOM M MHHYCOBOUM OIU(POBKOMA
JEJeHUH 3TU (POPMYJIIbI TAKOBBI:

MO = (KII+KJI)/2; v = KJI-MO = MO-KII = (KJI-KII)/2.

Hanpuwmep.

KJI=4° 15", KII = -4°21"; MO = -0°03";

v =4°15"- (-0°03") =-0°03' - (- 4°21") = (4° 15'-(-4°21"))/2=4°18;

JJ1st TeOH0MUTOB € KpyroBoi oundpoBkoi aenennit tumoba (T2, TS):
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MO = (KTI+KJI)/2; v = KII-MO = MO-KJI = (KJI-KII)/2.

[Ipu BbuKcCIEHUU TO 3TUM (opmyiaM, KO BceM oTcuéraM, MeHbum 90°
npubasisitor 360° wiam 180°, umes BBuay, utro MO 31€ch yKe HE MOXKET ObITh
OTpULIATEIBHBIM YHCIIOM, @ YIJIbl HAKJIOHA BapbUpylOTCa B mpeaenax ot O° mo
+90°.

[Tpumep:

KIT =342°07"; KJI = 17°45'

MO = (342°07+17 45 +360°) = 359°56' i - 0°04'.

v =342°07'- 359'°56' = 359°56' - (17°45'+360°) = - 17°49".

@opMynbl 711 BBIYUCJIEHUSA YIJIOB HAKJIOHA MOXHO TMOJYYUTh B
TEXHUYECKOM MacropTe TEOI0IUTA.

N3mepenne BepTUKAIbHBIX YTJIOB MOXKHO J€NIaTh Mpu Jito0oM 3HaueHnn MO
(Tab6in.2). BaxHo, 4TOOBI OHO OCTAJIOCh HEM3MEHHBIM B XO7e u3Mepenuil. OnHaxo,
JUTst yioOcTBa BeIUMCIICHUH nojie3Ho puBecTd MO k HyneBoMy 3HaueHuto. C 3Toi
1eJIbI0, TTOY4YUB U3 HabmoaeHnii MO ¥ BBIUUCIUB YroJl HAKJIOHA, YCTaHABIIUBAIOT
Ha BEPTUKAIBHOM Kpyre OTCYET paBHBIM 3TOMY YIily HakiIoHA. Tak mjisg mepBOro
npuMepa oH Oynet paBeH: KJI = + 4°18'. Jlna Broporo npumepa: KJI = 17°49' unu
KIT = 342°11". Teneps, Habmomas B TpyOy, MOXKHO YBUIETb, YTO CPEIHSSA
rOpU30HTAJIbHAS HUThH COIIa C HAOMI0JaeMOM TOYKM M €€ COBMEIIAIOT C Hel
BEPTHUKAJIbHBIMU UCIPABUTEIBHBIMU BUHTAMU CETKH HUTEW (BBIBUHUMBAS OJHWH W3
BUHTOB ¥ BBUHYMBAs BTOPOH).

Pe3ynbTaThl ©13MEpEHUS BEPTUKAIBHOTO yTiia 3aHOCIT B TaOIUILy 2.

Tabnuua 2 V3aMepenne BepTUKAIBHBIX YTIIOB

Otcuet
Craunusg Habsmogaembie MO Yroi HakJIoHa
TOYKU K.H KH
+4°15'00" |-4°21'00" |- 0°03'00" |+ 4° 18'00"
B
C - 7°25'00" |+ 7°18'00" |- 0°03'50" |- 7°21'50"

Onpene.ﬂeHI/Ie PACCTOAHUS HUTHAHBIM 1aJbHOMEPOM

JIns u3MepeHus pacCTOSHUS HUTSHBIM JAJIbHOMEPOM 3PUTENIbHYIO TPYOy
TEOI0JIUTA HAIPABJISIIOT HA OTBECHO CTOSIIYI0 PEMKY Ha KOHIIC JUHUU U CHUMAIOT
OTCU€Thl B MUJUTMMETPAX MO JATILHOMEPHBIM HHUTSIM 3pUTEIBHOU TPyOsI (pHcC. 9).
Ha peiikax moamucaHsl TeUMETPHI, a Kaxkaas uy€pHas win Oenas mamnika paBaa 10
MM.
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Puc.9. Otcuérhl o 1aqbHOMEPHBIM HUTSIM

Ha pucynke otcuer 1o BepxHei HUTH paBeH 0996 MM, a MO HMXKHEN HUTHU
1118 mm. Pa3zHocu 3TiX 0TCUETOB
| =1118-0996= 122mm.
YMHOXUB 3Ty pa3HOCTh Ha ko3 dunment naapHomepa K — 100 momydarot
paccTOSHUE 10 PEUKHU:
D =k-1=100-122= 12200 mm = 12,20 m.
Ha nabopaTtopHoii paboTe HY>KHO 3TO pacCTOSHUE ONPEIETUTh ABAXKIBI — IO
4EPHOM U KpacHOU cTopoHe peiiku. PacxoxaeHue B pe3ysibTatax B J1a00OpaTOPHBIX
YCIIOBUSIX HE JOJIKHO MpeBbimath 0,2 M (Tadi.3).
Tabnuna 3 VzMepenue pacCTossHNUSI HUTSHBIM JaTbHOMEPOM

OTCYeT 0 HUTH | pasyocts
JInuans Paccrosinue, M | Cpennee paccTosiHue, M
BepxHeil | Hmkueir | OTCHCTOB
996 1118 122 12.20
BA 12,15
5696 5817 121 12.10
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JlaGopaTopHas padora Ne3 U3yueHue HUBeMpa

Hean u 3aqaum padoThl
N3yuuTh yCTPOMCTBO W TMOBEPKUM HHUBEIHPA; MOJYYUTh MPAKTUYECKHE
HABBIKH WU3MEPEHMS MPEBBILIEHUH U BBICOT TOYEK C IIOMOIIBIO HUBEIUPA.

YcrpoiicTBO HUBEIMpa
B Hacrosiiee Bpemsi Ha MPOM3BOJICTBE MCIIOJIB3YIOT B OCHOBHOM J[Ba BHJIA
HUBCJIMPOB - HHUBEIUPHI C KOMIIGHCATOpAaMU MAsSTHHKOBOTO THIA WU
KHUJIKOCTHBIMH KOMIICHCATOPaMHU, KOTOPBIC TOJDKHBI aBTOMATHYECKH YIEP)KHUBAThH
BU3HPHYIO OCh B TOPU30HTAILHOM TIOJIOKEHHUH (TIPU HAKIJIOHE TPYOBI B TIpeneiax 5
20") (puc. 10) u HuBenupbl ¢ ypoBHeM mpu Tpyde (puc.ll). YcrpoiicTBo
HUBEJIMpa NpPeCTaBIEHO Ha puc. 11a.

(=}

W

Puc. 11. Husenup H — 3: a — ycTpoiicTBO HUBEIMpa, O — M0JIe 3peHUs] HOBENUpa
1 — noovemnvie eummol, 2 — noocmaska;, 3 — HABOOAWUL BUHM 3PUMENbHOLL
mpyovl; 4 — 3aKpenumenvbHbulil 6UHM 3pUMENbHOU mpyosl, 5 — 0bvekmus, 6 —
3pumenvHas mpyoa, 7 — ¢hokycupyrowuii unm, 8 — YuiuHOpuyecKuil yposenv, 9 —
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ucnpasumenvuvle euumol;, 10 — oxynap, 11 — kpyenwii ypogenn, 12 —
an1e6ayuonHblU 8uHm, 13 — ouonmputinoe Kovyo okyaapa, 14 — mywka.

C noMoIbo CTAaHOBOTO BUHTA HUBEIUP KpenuTcs K mratuBy. Ha moacraBke
2 UMEIOTCS MOABEMHBIE BUHTHI 1, KOTOPHIMU OCYIIECTBIISIETCS MpeBapUTEIbHAS
yCTaHOBKa mpubopa mno kpyriomy ypoBHIo 11. 3purensHas Tpyba 6 cCOCTOUT H3
o0bekTHBa 5 U okymspa 10, a Takke cHabxeHa (OKYCHPYIOUTAM BUHTOM [ IS
doxycupoBkn  m3o0pakeHus. 1  HaBOAKM Ha  peWKy  HCIOIB3YIOT
3aKpenuTeNbHbIA 4 W HaBoOAmMKA 3 BHUHTBL. TO4YHAas yCTAHOBKA 11O
HWIMHAPUYECKOMY YPOBHIO &8 OCYIIECTBISECTCS SJICBAMOHHBIM BHHTOM 12,
MO3BOJISIIOIMM HAKJIOHATH 3PUTENIbHYIO TpyOy BMECTE C YPOBHEM Ha HEOOJBIION
yTOJ.

Hunuaapuueckuii W KPYIJIBIA  YPOBHH CHA0XXEHBI HCIPABUTEIbHBIMU
BuHTaMu 9. [lepen KaXapIM OTCYETOM IO PEHKE AJIEBALMOHHBIM BUHTOM ITy3bIPEK
MUJIMHAPUYECKOTO YPOBHS TPUBOAUTCS B HyIb — NOYHKT. OCOOEHHOCTHIO
KOHCTPYKIIUU JAaHHOTO HUBEJIHPA SBIIACTCS HAIMYUE B 3pUTEIHHOU TPyOe CHCTEMBI
JIMH3, C TIOMOIIbIO KOTOPBIX U300pakeHUsI KOHIIOB My3bIpbKa YPOBHS MEPEACTCS B
nosie 3peHusi TpyOnl. Ily3pipek HaXOAWTCS B HYJIb — IYHKTE TOI/a, KOT/a €ro
KOHIIbI COBMA/IAIOT APYT C APYTOM, HAXOJATCS B KOHTAKTe (puc. 110)

[IpuMepoM Takoro HHBENUpPa SBISIETCS LIMPOKO PACHpPOCTPAHEHHBIM Ha
pou3BOACTBE HUBENUP H — 3— riyxoi HUBEIHp C 37EBAIMOHHBIM BUHTOM.

Y HuBenmupa C  ypOBHEM  JIOJDKHBI  COOJIIOJIATHCS  CIEAYIOIIHE
T€OMETPUYECKHUE YCIIOBHSL:

1. Ocp kpyrioro ypoBHsi K — K Ha moacraBke mpubopa A0JKHA OBITh
napasuiesibHa oc V — V BpallleHusl HUBEIHUPA.

2. T'opu3oHTanpHas HUTb CETKU JOJDKHA OBbITh NEPHEHAMKYJSIPHA OCH
BpaIleHUs] HUBETUPA.

3.0cp mmnmuHapudeckoro ypoBHs U — U momkHa OBITH mapalijiesibHa
BuzupHou ocu W — W 3putenpHOM TpyObI (TJ1aBHOE YCIIOBHE).

Y wuBenupoB ¢ kommeHcatopamu (C4—10) mnepBeie ABE MOBEPKHU
aHAJIOTUYHBI, & TPEThE YCIOBHUE 3aKJIIOYAETCS B TOM, YTO BU3HUPHAs OCh TPYOBI B
paboueM MOJIOKEHUH JI0JKHA OBITh TOPU30HTAJIBHA.

YcraHoBKa HUBeJIMPa B padouee MOJI0KEHUE

YcTaHoBKa HUBENMpPa BKJIIOYAET B CeOsI CIEAYIOUINE ONEpaLIUN:
— YCTaHOBKA HUBEJIMUPA 10 KPYTJIIOMY YPOBHIO;
— YCTaHOBKA 3pUTENBHON TPYOBI MO TI1a3y;
— npuOJIU3UTENbHOE HaBEECHUE TPYObl HA PEHKY;
— YCTaHOBKa TPyOBI MO MPEIMETY;
— TOYHOE HAaBEJICHUE NIEPECEUCHUsI CETKU HUTEU Ha PEUKY;
— B3SITHE OTCUYETA T10 PEUKE.
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HuBenup ycTaHaBivMBaeTcs U KPEMUTCS HA IITATUBE UM CTOJIMKE CTAHOBBIM
BUHTOM. JlJI1 mpeaBapUTENbHOM YCTAaHOBKM HUBEIMpa B pabouee MOJOKEHHUE
UCIOJIB3YIOT KPYIJIbI YPOBEHb, IPUBOJS TPEMS MOJBEMHBIMA BUHTAMHU Iy3BIPEK
YPOBHS B HYJIb — ITyHKT.

[TpuOnmxE€HHOE HaBEJAEHUE 3PUTENBLHON TPyObl Ha pEelKY BBIIIOJIHAETCS MPU
nomou Mymku 14 (puc. 11a), u mocne 3TOro 3aKpy4uBarOT 3aKpENUTEIbHBIN
BUHT. ToOuHOE HaBelEeHUE BEPTUKAIBHOM HUTH HAa OCb CHUMMETPUM pPENKHU
BBITIOJIHSETCS] HABOSIIUM BUHTOM.

YcTaHOBKa 3pUTENbHON TPYOBl MO TJIA3y BBIMIOJHAETCS TAaKKe KaKk U B
TEONoNnTEe: €€ HaAmpaBisAIOT Ha CBETIbId (oH, W, rsiAs B TpyOy, BpamaroT
JTUONITPHUITHOE KOJNBI0 OKyJsipa 13 (puc. 11a), nobuBasich 4ETKOTo N300paxeHHs ¢
HUTe. 3areM BpameHHeM (OKYCHPYIOIIET0 BHHTA JOCTHUTAIOT TOYHOTO
U300paKeHUsT peiKu.

JIeMcTBysl 3J€BAallMOHHBIM BHUHTOM, MPHUBOJAAT IY3bIPEK LUJIMHIPUYECKOTO
YPOBHS B HyJIb IIYHKT, KOHTPOJIUPYS 3TO AEMCTBUE ONTUYECKUM KOHTAKTOM (pHC.
116).

Otcuet 1o petike 6epeTcs Mo cpeaHel HUTH, Ha puc. 12 otcyet paseH 1056,
€ClIi U3MEPSETCS PACCTOSIHUE, TO OTCUMUTHIBAIOT IO JAJIBHOMEPHBIM HUTSAM, HO
TOJIBKO IIPU ONTHUYECKOM KOHTAKTE KOHLIOB ITy3bIPbKa IIMJIMHAPUYECKOTO YPOBHSI.

1056

Puc. 12. Tlone 3penue TpyObl HUBEINPA U B3SITUE OTUETA

IloBepku HUBeIMpa

[loBepkr HUBeNMpa BBINOJHAIOTCS C LEIbI0 TMPOBEPKU COONIOACHUS
r€OMETPUYECKUX YCIOBUHN, HEOOXOIUMBIX JIJIS IITAaTHOW pabOThI MpUbopa.

Ilepeasa noeepka - ocb Kpy2n020 ypoeHs npu noocmaske npubopa O00NH#CHA
ObIMb NAPALENIbHA OCU 8PAUEHUS HUBEUDA.

[ToBepky BBINOJNHSIOT TakK: TPeMsl MNOAbEMHBIMU BUHTAMU MPUBOJIAT
My3bIPEK KPYTJIOTO YPOBHS B HYJIb — MyHKT. [loBOpaunBaroT mpubop Ha 180°. Ecnu
My3bIPEK YPOBHSA OTKJIOHSIETCS OT CEPEANHBI, TO HCIPABUTEIBHBIMU BHHTaMU
YPOBHSI TMEpeMENIaloT NYy3bIpEK B CTOPOHY CEPEAUHBI HA TOJIOBUHY AYTH
OTKJIOHEHUS, & MOABEMHBIM BUHTOM HPUBOST €r0 B HYJIb-ITYHKT.

JI71s1 KOHTPOJISI TOBEPKY OBTOPSIOT.
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Bmopaa noeepka - [opuzonmanvhas HuUmv cemxu OOJHCHA OblMb
NepneHOUKyIapHA 0CU 8pAaALYeHUs] HUBEIUPA.

3putenbHyI0 TpyOy HUBEIUpPA HABOJAT HA PEHKY U OEpyT OTCUET IO JICBOMY
Kpal0 HUTH. 3aTeM HaBOJSAIIMM BHHTOM IIepeMEIIaloT TpyOy IO a3uMyTy H
CHHUMAIOT OTCYET IO MPaBOMY KOHITY HUTH. ECIHM 3TH OTCUETHI OTIMYAIOTCS APYT
oT apyra He Oojee yeM Ha |1 MM, TO HHBEIMpP CUYUTAETCS HCIpPaBHBIM. B
MPOTUBHOM CJTydae CETKY HY)KHO pa3BepHYTh. JIJIsl 3TOro 0CiIabsioT KpereKHbIe
BUHTHI 00ONMBI CETKH ¥ TIOBOPAYHBAIOTCH.

Tpemovsa nosepka - Ocb YUIUHOPUHECKO20 YPOBHS OOINCHA ObIMb Napa-
JIeJIbHA BU3UPHOU OCU MPYObl

DTa MoBepKa Ha3bIBACTCS TJIABHBIM YCJIOBUEM JJIsi paOOThl HUBEIUpPA, TAK
KaKk 0e3 BBIMOJHEHWS TMapajUICIbHOCTH HAa3BAaHHBIX OCEH  BBIMIOJHEHUE
HUBEJIMPOBAHUS HEBO3MOXKHO.

IToBepka B MOJIEBBIX YCJOBHSIX BBIMIOJHACTCS JIBOWHBIM HHUBEIMPOBAHUEM
Brepén. J{ns 3Toro Ha CpaBHUTEIBHO POBHOM MECTHOCTH 3aKPEIUISIOT KOJIbSIMU
nBe Toukd Ha pacctosHun 50 — 70 M npyr ot apyra (puc. 13)

Puc. 13. Cxema HUBEIMpPOBaHUS MIPU MMOBEPKE TJIABHOTO YCIOBUS

B Touke «A» ycTaHaBiMBaeTcs HUBEIUpP, a Haa TOYKOM «B» craBuTCA
peiika. [locne npuBeneHus npubopa B pabodee MOJIOKEHHUE 110 KPYTJIOMY YPOBHIO
U3MEPSIOT €r0 BBICOTY Iy HaJl TOYKOH «A» ¢ TOYHOCTBIO 10 MAJUTUMETpA.

Hampasnsitor TpyOy Ha peliKky, W TOCJI€ COBMEIIECHUS 3JICBAIlMOHHBIM
BHHTOM KOHIIOB ITy3bIpbKa YPOBHS O€pyT OTCUET «D» 1Mo YEPHOU CTOPOHE PEHKH.

C yueroM OmMHMOKM X, BO3HHUKAIOIICH W3-3a HEMAPaUICILHOCTH OCEH,

IpeBbIlLIEHUE OYIET PaBHO
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h=i,—(b—x)

[ToMeHsieM HUBENHMP M PEHKY MECTAMH U BBIITOJHUM BTOPOE HUBEIHPOBAHHE
orpe3ka AB. [Ipebiienus h B aTom cinydae Beraucisiercst mo popmysie
h=(a-x)-i,

[IpupaBHMBast 3TU IPEBBILICHUS, ITOJIYYUM, YTO
i,-b+x=a-x-1,, OTKyaa 2x =—i, +b+a—i, U, HaKOHeIl,

(oatb b+l
2 2

Ecnu BemuumHa X OKakeTCs BBIIIE 4 MM, TO MOJOKEHHE IIHINHAPHICSCKOTO
YPOBHS HY>KHO UCIIPABHTh.
[Mpumep: iy = 1148 MM, b = 674 mm. i,= 1073 MM, a = 1601 MM

x = (1601 + 674)/2 - (1148 + 1073)/2 = 1137,5 - 1110,5 = 27 mm.

[Tocinie BeIYMCIIEHUS PABUIIBHOTO OTCYETA 4, = a - X = 1601 - 27 = 1574 mm,
HE CHMMas HUBEJIUpPA CO BTOPOU CTaHIIMHU, DJICBAIIMOHHBIM BUHTOM CPEJIHIOIO HUTh
CEeTKM HHUTEH YyCTaHABIMBAIOT HAa 3TOT OTCYET MO pelKe, a My3bIpEK YpPOBHS
BO3BpAIAIOT B HYJIb-IIYHKT UCIIPAaBUTEIbHBIMU BEPTUKATLHBIMUA BUHTAMU YPOBHS,
OTKPBIB 3aCJIOHKY 3TOTO YPOBHS Y OKYJISIPHOU YaCTU TPYOBL.

VY HuBenupoB ¢ KOMIIeHcaTopamu (Harpumep, y HuBenupa C4—-10), nepsoie
JIB€ TIOBEPKH aHAJIOTHYHBI, & TPEThE YCIOBHUE 3AKIIOYAECTCS B TOM, YTO BU3UPHAs
ochb TpyObl B paboueM IOJIOKEHUU JODKHA OBbITh ropu3oHTaNbHOU. [loBepka
BBITIOJTHSETCS] TAK)KE€ ABOMHBIM HUBEJIMPOBAHUEM, HO UCIIPABIICHUE JEIAETCSA MO—
JpYyroMy: Ha BTOPOM CTaJWHM MCIHPABIECHHBIA OTCUYET a, YCTAHABJIMBACTCS C
MTOMOIIBI0 BEPTUKAJIbHBIX UCIIPABUTEIBHBIX BUHTOB CETKU HUTEH.

FeOMeTpnquKoe HUBCJIUPOBAHME U3 CCPECANHDBI

B reopesnueckon MNpPaKTUKE MCIOJB3YETCA ABAa BHUJIA I'€OMETPUYECKOIO
HUBEJIMPOBAaHMS: HUBEJIMPOBAHUE U3 CEPEIUHBI U HUBEIUPOBAHKE BIepen. Bropoi
BUJI HUBEJIMPOBAHUS UCIOJIb3YETCS] MPU BBIMOJIHEHUH MOBEPOK U B CTECHEHHBIX
YCJIOBUSIX CTPOMTENBCTBA. [[prMep Takoro HUBEIMPOBAHUS PACCMOTPEH HAMU TIPU
BBITIOJTHEHNH TTOBEPKU TJIABHOTO YCIOBUSI.

h=i, —(b-x)=1148 — 674 + 27 = 501 mm nim h = a9 - 1,-1574 — 1073 = 501
MM.

Kak MOXHO 3aMeTHUTh, 3TOT BHJ HUBEIMPOBAHHS BECbMa YYBCTBUTEIIEH K
olIKOKe, BHI3BAHHOM HEMapasuieIbHOCTHIO OCEH YPOBHS U BUSUPOBAHMUSL.

[Ipu TOYHOM COOJIIOICHUM PABEHCTBA PACCTOSIHUI OT HUBEIUpPA 1O PEMKU
HUBEIUPOBAHUE U3 CEPEAUHBI MMO3BOJIAET UCKIIKOYATh OCTATOYHBIC MOTPELIHOCTH,
BO3HUKAIOILME [TPU HEMAPAIIIEIBHOCTH OCEM.
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B sTom Metone HuBenupoBaHUs MPHOOP pacrmojaraeTcss MEXIy UCKOMBIMHU
TOYKaMU, Ha KOTOpbIE CTaBATCS peiiku (puc. 14)

YDOBEHHRH ODOBEPXHOCTD

Puc. 14. Cxema reoMeTpu4eCcKOro HUBEJIMPOBAHUS U3 CEPEIUHBI

ITocne ycTaHOBKM HHMBeNUpa B pabouee MOJIOKEHUE OEpyTCS OTCUETHI IO
4EPHOM CTOPOHE PECK, YCTAHOBJICHHBIX B HCKOMBIX TOUYKAX: «a» IO 3aJHed U «hy
no mnepenHeit. llepen OTCYUETOM >IEBAlMOHHBIM BHHTOM COBMENIAIOT KOHIIBI
My3bIpbKa [MUIMHAPUUECKOTO YPOBHS. OTCUETHI 3aHOCST B *KYpPHAJl HUBEIUPOBAHUS
(tabu. 4). IlpeBbilieHre BeIYUCIsAETCA 10 (hopMyIie:

h=a-b

JI1s1 KOHTPOJIS BBINOJHAETCS HUBEIMPOBAHUE IO KPACHBIM CTOPOHAM DEEK.
B KypHajie 3TH OTCYETHI 3aIMCHIBAIOTCS BTOPOW HWXKHEW CTpOoKoW. IlomyueHHbIe
3HAYEHUA MPEBBINICHUN HE JOJKHBI OTIMYATHCS APYT OT Apyra OoJiee yem Ha 4
MM. CpenHee 3HaYeHUE OKPYIVISIFOT C TOYHOCTBIO JI0 LEIbIX MUJUIMMETPOB.

Tabmuma 4
JKypHan TeXHHYECKOro HUBEJIUPOBAHUS
Otcuet
o Otcuet o
Ne Ne 3aHEN Hepevz[ Heu [IpeBbiicHnE Cpemree
CTaHIIUHU TOYEK L petike MIPEBBIIICHUE
perike
A 1546 -1210
1 6329
B 2756 -1213 1212
7542

OmnpeneJieHue BbICOT TOYEK MPHU MOMOIIM FOPU30HTA HHCTPYMEHTA
B cTpouTenbHOM MpakTUKe MHUPOKO UCIIOIb3YETCs] HUBEJIMPOBAHUE C LIEIBIO
OTpEJENIeHHs] BBICOT TOYEK MPU MOMOIIM FOPU30HTA MHCTPYMEHTa. Takas cxema
ONpEIENCHUs] BBICOT B3ATa M3 BEPTUKAIBHOW CHEMKH, HUBEIHUPOBAHUS I10

35




kBajaparaM (puc.l5). I[IpuBeneM npumep omnpenesieHrs BBICOT I KOHTPOJIS MPHU
3a4MCTKE JTHA KOTJIOBAHAa.
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VYpoReHHAA NOBEPXHOCTE

Puc. 15. Onpenenenne BEICOT TOYEK

HuBenup ycraHaBiauBaeTcs IOCEpeAMHE TPOBEpseMON o0yiacTd
IPUBOJUTCS B pabouee MOJOXKEHHE IO KPYIVIOMY YpPOBHIO. 3pHUTeNbHas TpyOa
HAaCcTpauBaeTCa MO Iazy U npeaMery. Ha BpeMEeHHOM perepe yCTaHaBIMBAECTCSA
pefika, W MO HeW OepeTcss OTCUEeT «a» C TMPEeABAPUTEIbHONM YCTaHOBKOU
LHUJIMHAPUYECKOIO YPOBHS C IOMOIIBIO 3JIEBALIMOHHOIO BHUHTA. JTOT OTCYET Ha
penepe KOHTPOJUpPYETCS II0 YEpHOM CTOpOHE. 3aluch MOXHO BECTH B
CIIEUAIBHOM XKypHaie (Tadi. 5).

Bricora BpemenHoro penepa H,; = 98.414 m. Otcuersl, B3SThIE 110 KPACHOU
1 4epHOU cTtopoHaMm peek 6208 mMm u 1425 Mm, parot koHTpodb 4783, paBHbIU
Pa3HOCTH LIKaJ. ['OpU30HT HUBENINpA PAaBEH

H.,=Hgy+a=98,414 + 1,425 =99,839 m

Peiika ycTtaHaBIMBaeTCsA B TOUKAX NMEPECEUCHUS MPOAOJIBHBIX oceil A, b, B,
I' m nonepeunom ocu 1, a Tak )K€ B MPOMEKYTKE MEXKIY STUMHU TOUKAMH U 1O HEU
OepyTcsi OTCYETHI TOJIBKO MO YEPHOU CTOpOHE peHKH. BBICOTHI BBIUKCISAIOTCS MO
dbopmyie
Hai=Hpy—¢=126,913 - 1,275 = 125,638 m

[TonyueHHast BbICOTa B TOUKE Aj CPAaBHUBAETCS C MPOEKTHOW OTMETKOW JTHA
koTioBaHa Hp, = 98,450 u nonyuyaercsa paboyasi OTMETKA.
har = 98,450 - 98,414 =+0,036 Mm = +3.6 cwm.

DTO 03HAYAET MOJICHINIKY 36MJIM B JAHHOW TOYKE MPUOIU3ZUTEIIBHO 4 CM.

Tabnuna 5 Pe3yapTaThl HUBEIUPHOTO KOHTPOJISI 3aUMCTKU JTHA KOTJIOBaHA
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Homep | Homepa | OTCHUETBIIO PEHKE | ponysony Brcora | P2004as
CTAHIMH | TOYEK [ epmay | Kpacnas | HHBEIHpa OTMETKA
1 |Bp.pen. |1425  |6208  |99.839  |98.414 |+36
Kontponb: 6208 - 1425 = 4783
1452 98,387 |+6,3
b1 1512 98,327 |+12,3
1325 98,514 |-6,4
Bl 1128 98,711 |-26,1
1259 98,580 |-1,3
I'l 1588 98,251 |+19,9

B naGopaTopHBIX YCIOBUSIX MOXHO BBINOJHHUTH TIPOBEPKY BBICOTHBIX
OTMETOK I10J1a B y4eOHOMU J1Ta00opaTopuHu.
BBIHOC TOYKHM ¢ IPOCKTHOM BBICOTOM
[Ipumep BBIHOCA TOYKH Ha MPOEKTHYIO BBICOTY Hyp (puc 16). s pemeHus
ATOW 3aJja4d HUBEIIMP CTABUTCA MEXKIY HCXOAHBIM pernepoM Hpp u 3amanHHOU
TOUKOM «B» ¢ nmpoexkTHOM BbICOTOU Hijp.
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Puc. 16. BeiHOC TOUKHU C TPOEKTHOM BBICOTOM

B3gB orcuer 110 4epHOW CTOPOHE PEUKH, CTOSLIEH HA perepe, U BHIYUCINB
TOpU30HT Mpubdopa
Hry= Hpp + a,
HAXOJIST TMPOCKTHBIA oTcueT «by», mpu KOTOPOM peiika BCTaHET Ha MPOCKTHYIO
BBICOTY
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b =Hry - Hpp.
[Tpumep. Hp, = 120,350 m; a = 1247 mm; Hyy, = 121,000 m:
Hry=120.350 + 1.247 = 121.597m.
b =121,597 - 121,000 = 0,597wm.
JIBuras pelKy Mo CTEHE BBEPX WJIM BHHU3, OCTAHABIIMBAIOT CPEIHIOK) HUTH
ceTku HuTed Ha cuere b = 0,597 M M 1Mo MATKE PEHKH MPOBOIAT YECPTy, a B
MOJIEBBIX YCJIOBUSAX HA 3TOM BBICOTE 3AKPEIUISIOT KOJIBIIIEK.
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JlabopaTtopHas pabora Ne3. BeprukajibHasi INIAHUPOBKA

Heab u 3axaun padoThI

ITonmy4uTh HABBIKM NPOEKTHPOBAHWS HAKIOHHOM IUIOIIAJKHA; HAYYUThCA
BBIUUCIIATh NPOEKTHBIE, pabO4yMe OTMETKH, CTPOUTh JIMHHUIO HYJEBBIX padorT,
BBIUUCIIATh 00BbEMBI 3eMIISTHBIX padoT
HcxoaHble JaHHbIE

Hcxognoit nHpopmanmei s BEPTUKAIBHON TUIAHUPOBKHU SIBISICTCS TUTaH
HUBEJIMPOBAHUS y4aCTKa MECTHOCTU MO KBaJparaM cO CTOpOHOW 20 M (pHUCYHOK
1).

[IpoekTupyercs HaKJIOHHAs IMOBEPXHOCTh CO CIEAYIOIIUMH HCXOJHBIMHU
nanHbIMu: [IpoexTHast BbicoTa BepmmHbl 'S paBHa 100.90 M. Yknon B Ha-
npasiienuu ['5-I'1 paBen — 0,015 = — 15%eo. [IpoextHas Beicota AS paBna 99,20, a
yKJIOH B Hanpasienun A5-Al pasen — 0,011=-11%o.

Hols

19.70
98,23

' 100,304 100,60 100 vy

<

. us 'Y 179933 \ 100,02 100,56
v1.45 o 1.1 N +1,05 ] +0,58 +0.34
~ . 1
I 3 R
\\\ ) Sa %“
- -~ -~ o
99 24 N Yy 31 { \\\ <
B . ~. 4 )32 = 99.78 i 100,06 100,314
=197.56 ST ED 99.13 {10012 100,98
+1.68 HORS_ +0.66 || 806 0,04
r~ - e ' \\\
=3 | N §: S 6 ™ ; o 8 s
=3 | Zl 2SS = =
N o \\\ >L e
X 9878 T 99,04 SH9926 “~_ ||vy.s2 S 99,78
o < A Y Y B e —) !
i7.86 9833 98.25 VA CEL 100,25
092 0B +1,01 /| -0068~_ 047
9 T S / 12
~ o hat /
~ ‘\/._
I . -~
-‘18‘3’ - ‘Ob.‘.‘ ' == ?!713 / Sl 9898 99.20
us.1 2 97,58 3 98,65 4 99,12 3 9078
+0,20 +0.96 010 poyr <014 058
Ftaiaeite

Pucynok 1 BepTukaibHas iaHUpOBKa y4acTKa
OmnpenesieHue NPOEKTHBIX BBICOT, PA00YHX OTMETOK M JIMHUM HYJIEBBIX
padort

[IpoektHbie yKIIOHBI IO cTBOpam I, 2, 3, 4. 5 oTnuyarorcst Apyr OT Apyra u
pPacCUMTHIBAIOTCS B Ka)X/JIOM Clyyae OTAEIbHO Ha OCHOBE YKJIOHOB Oa3HCHBIX
ctBopoB ' u A. Tak, AJist HEpBOro CTBOPa BEIYUCIISIEM MMPOEKTHBIA YKIIOH

Ip= (Hr; — Hap) = (99,70-98,32)/60 = 0,023 = 23%e.

[IpoekTHbIE BBICOTHI PACCUUTHIBAIOTCS CTAHAAPTHBIM CIIOCOOOM, HaNpUMED,
uisi BepiiMHbl Bl HavanbHas NpoeKkTHas BHICOTA paBHA IPOEKTHOW BBICOTE
sepumnbl 'l (H°,, = 99,70 m). PaccrosiHMe MeXIy pacueTHHIMM BEpPIIMHAMU
paBHO 20 M, a IPOEKTHBIN YKIJIOH nepBoro cteopa paseH 0,023 um 23%o0.

H,, = H%,+ i, D=99,70-0,023 -20 = 99,24 M
Pabounie OTMETKHM BBIUUCISAIOTCS KaK Pa3HOCTh MPOEKTHBIX U (PAKTUYECKUX

BBICOT HJIA Kﬂ)I(I[Oﬁ BCPIIMHBI KBaJapara.
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r1 = Hip = Hpar = 99.70-98,25 = +1,45 m.
B1— H Hd)aKr = 99 24- 97 56 =+1 68 M.

H - Hyparr = 98,78-97,86 = +0,92 m.
N H - Hyparr = 98,32-98,12 = +0,20 M.

B mnamem mnpumepe HpI/IBGI[CH MIPUMEP BEPTUKAIBHON TIJIAHUPOBKU C
nepexogoM oT JauHuu (I'1-I'5) ¢ OgHUM YKIOHOM Ha IPOTHBOMOJIOKHYIO
napasuiesibHyro JuHuo (Al-AS) ¢ apyrum ykiaoHoMm. Bo3mokeH Oosee mpocToit
BAPUAHT MPOCKTUPOBAHUSA HAKIOHHOW IUIOCKOCTH C TMOCTOSIHHBIM 3HA4YEHUEM
MIPOEKTHOTO YKJIOHA B OJTHOM HAaIPaBIICHUMU.

JInss  MpOEKTUPOBAHUSA TOPU3OHTAJIBHOW IUIOIIAJKA B  OHPEAECIEHHBIX
TPaHHIIAX MOXKET MPUMEHSTHhCS (OopMysa pacueTra MPOCKTHOW BBICOTHI, COOT-
BETCTBYIOIAs 0aaHCy 3eMIISTHBIX paloT:

H., = (£ H; +2X H, +3% Hj +4% Hy)/4n,

rne Hi, Hy, Hs, Hy, — OTMETKHM TOUEK, pUHAIEKAIIUX COOTBETCTBEHHO OJHOMY,
JIBYM, TpEM WM YEThIpEM KBajpaTaM, N-o0Iee 4uciio KBajaparoB. IlomokeHwue
TOYEK HYJIEBBIX pabOT BBIYUCIAETCS 1O (hopMynam

di = [hy| - d/(| he| + [ h2l),

di = [hy| - d/(| he| + [ h2l),

d=d;+d,,

rae d; u d, - paccTossHHS ONpeaesIONIie OJ0KEHNE TOUYKH HYJICBBIX paboT Ha
otpeske d;
h;, h, - paGoune OTMETKH, KOTOpBIC HCIIOJNB3YIOTCS B JaHHBIX (OPMYNax IIo
abcooTHOM BennuuHe. TpeThsa popMyria UCTIONb3YETCS B KaueCTBE KOHTPOJIS.

JIunus HyJeBbIX paOOT pa3rpaHUYMBAET YYACTKU BBIEMKM U HACHIIA U
MO3BOJISIET ONPENETUTh 00bEMBbI 3eMJIISIHBIX padoT (puc.l). Kpome nrHUM HYJIEBBIX
paboT Ha PUCYHKE MTOKa3aHbl TPOCKTHHIE TOPU3OHTAIIH.

bl —

0 OO0

Pacuer 00beM0OB 3eMJISIHBIX PadoT
Pacuer 00beMOB 3eMIIIHBIX paboT odopmiieH B TadmuIe 1.
Tabmuna 1 Beraucinenne o0beMOB 3eMIISHBIX PaboT

No Briemka - Hacpimp +

KBaj- S hep V(M®) S hep V (m°)

para
1 4001 1,32 528
2 4001 1,08 433
3 1,6| -0,02 -0 3984| 0,57 227
4 1494 -0,18 -27|1  250,6/ 0,23 58
5 400 1,06 424
6 400| 0,83 332
7 28| -0,03 -1 372,11 042 156
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8 400 -0,31 -123
9 400| 0,69 276
10 400| 0,69 276
11 123,2| -0,05 -6| 276,8/ 0,28 78
12 400/ -0,30 -120

=277 2788

OOBeM HACHITI WM BBIEMKH OIPEACISICTCS OTACIBHO I KKI0H (PUTYPHI
o dhopmyiie
Vi = Pi ) hcp;
rae P; - momaap yactHoM Gurypsl, a h., - ee cpennss paboyast oTMETKa.
3atemM 4acTHble OOBEMBI CYMMHUPYIOTCS, KaK 9TO MpHUBEAEHO B Tabmuue 1, mis
ornpejeneHus: o0beMOB BBIEMOK M HACHITIEH JUISI BCEro ydacTKa BEPTUKAIbHOU
TJIAaHUPOBKH.
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JlabopaTtopHast paGora Ne S IlocTpoeHue pa3dOMBOYHOIO YepTeka

Heab u 3agaun padoTbl
[TomyunTh HaBBIKM B MOATOTOBKE MAHHBIX ISl MOCTPOCHHS Pa3OMBOYHOTO
yeprexa; HayduThCs OPOPMIISITh Pa30MBOYHBIN YEPTEXK.

3aganune

[ToaroToBUTh pa30MBOYHBIN YepTEXK IS SKWIOro jJoma 12x24Mm 1o
OCHOBHBIM OCSIM, Pa3MECTUB €r0 MEXIy JABYMS KHUJIBIMHU 3JaHUSIMH IOCEpPEIUHE.

3a1aHbl

KOOPpANHATHI

yTJI0B

KaIlMTAJIbHBIX

3MJaHUN |

MOJINTOHOMETPHUH, OHU (KOOPJIMHATHI) MPUBEJICHBI HA pUCYHKE 1.

OmnpenesieHue KOOPAUHAT MPOEKTUPYEMOT0 3AAHUS

Hcnonp3yst KOOpAMHATBHI YIVIOB KalMTANBHBIX 3MaHUM Tl W T2, pemum
oOpaTHyIO0 T€0/Ie3MYEeCKyl0 3afady (Tabmuma 1) mjist ompeaesieHus: pacCTOSHUS
MEXKy TOUKaMu | ¥ 2 U TUPEKUMOHHOTO yTIJIa JUHAA 12.

IBYX

ITYHKTOB

(Yz _Y1) (Xz B Xl) (Yz _Yl) 2 2
t =—" = = d = AY AX 1
g (X, - X,) 12 cosa, sin o, A Oy, \/( 12 TAXS) ( )
Ta6muna 1 OOparHas reofe3nyeckas 3aaada
Touku X Y AXu AY Tg oy o2 Di»
1 1307.21 2625.74 —21.57 0.45167 |204°18°26" 66.98
2 1246.17 2598.17 -61.04

IIo YCIOBHUIO 3aJa4u OT pPACCTOAHHUA MCKAY TOYKAM BBIYHUTACM Pa3MCp
3JaHuA U ACJIIMM IIOIIOJIaM, TaKHM 06pa30M MOJYy4YuM pPaCCTOAHHUC OT TOYKH 1 a0

toukn ['l mpoexTupyemoro 3aaHusl.
JnpexunonHslil yroa Hanpasienus 1-I'1 pasen oy ;= 204°187°26".

Dir = (66.98 -12,00) /2 =

27,49.

BpruuciauMm KOOpIHMHATHI YIJOBBIX TOYEK MPOECKTUPYEMOIO 3JaHUS perias
MpsAMBIE TE€OIC3UUECKHE 3a1auM 10 HanpasieHusm 2-1'1; I'1-Al; A1-A7; A7-17.

Tabsnuua 2 BerunciieHne KOOpIMHAT MTPOEKTH

PYEMOTO 3/1aHHUs

ITMEMEHTEL (op- o'l I'1-Al Al-A7 AT7-T7
MY
1-2 1-2 1-2 1-2
1 204°1826 | 204°1826 | 114°1826 | 24°18726"
Dy, 27.49 12,00 24,00 12,00
X, 130721 1282.16 1271,22 126134
AX1, = D1pCOS 03y | -25,05 -10.94 -9,88 10,94
AX= X +AX 1 1282.16 127122 1261,34 127228
2 2625,74 2614.42 2609,48 2631,36
AY1,= Dy SiNagp | -11,32 494 21,87 4,94
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| AY,=Y+AY, | 261442 | 260948 | 263136 | 263330 |

T
N« 1307.21 ~
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Pucynok 1- Cxema pacnosiokeHus 31aHui

Cxema CBSI3M MEK1Y HCXOAHBIMHU M NPOCKTHHIMU TOYKAMH

Cxema CBsI3M OCHOBAaHAa Ha TOM, YTO MEXAY MCXOJHBIMM TOYKamMu Tl m T2
OTCYTCTBYET MpsiMasi BUAUMOCTb U Pa30MBKYy CJIEAYET MPOU3BOJIUTH OT ITyHKTOB
MOJIMTOHOMETpUU. TOUKH T1 M T2 MOYKHO MCHOIB30BATH JJIS1 KOHTPOJIBHBIX POMEPOB t

(pucyHok 1.2).

nnll

‘\\\—{-_, nnl?

Pucynok 2 - Cxema CBs13eil MEXIY HCXOIHBIMU U POEKTHBIMU TOUKAMU
Touka I'l BbIHOCUTCS TNOJISIpHOW 3acedykoi, B Touke mmll cTpoutcs ro-
PU3OHTAIBHBIN YrOJI U B IOCTPOCHHOM HANpPaBJIEHUN OTKJIAJIBIBAETCS PACCTOSHUE
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nnll-I'l. 3arem B mosyuyeHHOW Ha MECTHOCTH Touke ['l monsipHBIM crmocobom
BBIHOCHTCSA Touka I'7, 3a Hell TakuMm ke crmocoooM Toukn A7 m Al. Pa3OuBka
MIPOBEPSIETCA KOHTPOJIBHBIMU TIpomepamu ['7-11 u Al-12.

Pemienue oOpaTHBIX reoie3u4ecKuX 3aJa4 U onpejeeHne yriaoBbIxX
3JIeMEHTOB Pa30MBOYHOI0 YepTekKa
Jist  cocraBiieHuss pa3OMBOYHOTO uepTeka HYKHO PEIIUTh OOpaTHbIC
reogesndeckue 3amaun: nmll - ml7; mll - I'l; Al -tl. D10 HeoOXomUMO IS
OTPEICNICHUS] JJIMH JIMHUW U JTUPEKIIMOHHBIX YIJIOB KaK JAaHHBIX JJI COCTaBJICHUS
pa30MBOYHOTO YEepTEXKA.
Pemenne 0OpaTHBIX T€0Ie3MUECKUX 3a/1a4 BBITIOJIHSAETCS 1Mo hopmyrnam (1).

Tabmuma 3 OOpaTHEIE TCOAC3UUCCKHUE 3a0aul
OnemenTsl GopMyNl | mm 11-mm 17 | mm 11 -T'1 7-—12 Al —Tl
1-2 1-2 1-2 1-2
X5 1273.91 1282.16 1307.21 1246.17
X4 1297.50 1297.5 1272.28 1271.22
AX o= Xo— Xy -23.59 -15.34 34.93 -25.05
Y, 2673.23 2614.42 2625.74 2598.17
Y, 2581.87 2581.87 2633.3 2609.48
AY =Y —Y, 91.36 32.55 -7.56 -11.31
tg o, =AY 1p/AXy, -3.87283 -1.42613 -0.21643 0.451497
I 85°31'19" 74°46'00" 12°12'44" 24°17'56"
012 104°28'41 115°14'00 347°47'16 204"17'56
COS 07 - 0.25001 -0.42631 0.97737 0.91141
D1>= AX1,/ €OS 05 94.36 35.98 35.74 27.48
sin oy 0.96824 0.904579 -0.21154 0.411499
D1>= AY 1,/ Sin oy 94.36 35.98 35.74 27.48

Paccrosinus, HeoOxoaumbie sl BBIHOCA TOYEK MPOEKTUPYEMOTO 3IaHUS,
OepyTcs TpsAMO U3 TaOJNUIBI, a TOPU3OHTAIbHBIC YIJIbl BBIYUCISIOTCS MO

Pa3HOCTAM JTUPEKIUOHHBIX YTIIOB.
Boruucnenue yrna nm 17—nm 11 - T'1:
1117~ 104028'41", O11-11 =115" 14'00".

Uckomerit yron Oyaer paBeH

mll™

= 115°14'00" - 104°28'41=10°45'19".

Boruucnenue yrna nn 11-TI'1 —I'7:

ayr 1 =1 15'14'00", o ;=1 14°18'26",
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Wckowmplit yron Oynet paBeH

B =294°18'26"-115°14'00" = 179°04'26".

[Tony4yenHsie faHHbIe OPOPMISIOTCA Ha Pa30MBOYHOM YEPTEXKE.
Od¢opmieHue pa3doUBOYHOIO YepTexKa

Pa30uBOYHBIN YepTEXK COAEPKUT FEOMETPUUECKYIO CXEMY CBSI3€H U He-
00XOJIMMBIE JJI BBIHOCA OCEH MPOEKTUPYEMOTO 3/1aHMsI YTJIOBBIE U JINHEHHbBIE
CBSI3M, KOTOPBIE MOJIyYalo MPHU MOJATOTOBKE JIAaHHBIX (PEIICHHE MPSMBIX U
oOpaTHBIX 3aj1a4).

X=1307.21
Y=2625.74

E\ a 9 /
X=1297.50 X\ :
Y=2581.87 V9 TN
DS
1.8 -
Al I —={7] nnl7
IS X=1273.91

Y *2673.23

X=1246.17
"y Y=2598.17

Pucynox 3 Pa36uBouHbBIN YepTeK
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JlabopatopHast pa6ora Ne 6 IIpogosbHblil po¢guiIb Tpacesl

Heab u 3agaun padoTbl

N3yunth MeTOauKy OO0paOOTKM pe3yJbTaTOB HUBEIMPOBAHUS, MOPSIIOK
MOCTPOCHUST MIPOJIOIABHOTO MPOUs O pe3ysibTaTaM HUBEIUPOBAHMS; MOJTYYUTh
HABBIKH MTPOCKTUPOBAHUS TI0 MPOIOTHHOMY TTPO(HITIO.
HcxoaHble JaHHbIE

Ucxonnoit wuHdopmainuelt Juisi BBIMOJHEHUST PaOOThI CIYXKHUT >KypHal
HUBeNMpoBaHus (Tabiuua 1) mo ocu Tpacchl MPOEKTUPYEMON aBTOMOOMIBHOMN
JIOPOTH W TIMKETAaXXHBIM >KypHall, MOKa3aHHbIM Ha pucyHke 1. M3 TexHuueckux
yclIOBUM TpeOyeTcsi cOoOMI0/IeHnEe MUHUMAIIBHBIX PAJINyCOB KPYTOBBIX KPHUBBIX -
500 M, mpoaosibHBIN YKIIOH He Ooiiee 20%,. Hauanbnas npoekTHas BbicoTa Hpyo =
96,50 M, xoneunasg H = 102,30 m.

Ta6nuna 1. )KypHan HUBEIUpPOBaHUS

Hy,

OrcyeTsl h, Neps | Vi, H
No| ITukeTsl nenp? H, m
Bamu. | Iepen | Ipom. | mm | MM |mm | MM M

1 |Pnll7-| 614 | 1724 -1110|-1111| 1 | -1110 97,548
-nkl7 | 5400 | 6512 -1112 96,438
2 | mkl7- | 738 | 2718 -1980(-1978| 1 | -1977 |97,176| 96,438
-nk19 | 5524 | 7500 -1976 97,179| 94,461
17+34 1065 97,178| 96,113
17+81,1 912 96,266
17+85,1 889 96,289
nkl8 2365 94,813

3| nk19- | 1012 | 2495 -1483|-1483| 1 | -1482 [95,473| 94,461
-nk21 | 5800 | 7283 -1483 95,474 | 92,979
19+60 420 95,474 | 95,054
k20 1826 93,648
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4 | nx21- | 2010 | 2215 -205 | -204 | 1 | -203 [94,989| 92,979
-nk23 | 6798 | 7001 -203 94,991 | 92,776
21+25 1025 94,990| 93,965
nK22 2236 92,754

5| mk23- | 2895 | 215 2680 [2679| 1 | 2680 [95,671| 92,776
-nk25 | 7679 | 5001 2678 95,671| 95,456
23+25 2546 95,671 93,125
k24 1023 94,648

6 | nk24- | 2569 | 724 1845|1844 | 0 | 1844 95,456
-Pn321 | 7355 | 5512 1843 97,300
Cymma | 48394 | 48900 -506 | -253 -248

% o Zoepens = 48394 - 48900 = -506
(Cn— Znepen)/2=( 48394 - 48900)/2= -253
f = Sy Sreop = -253 — (97,300 - 97,548) = - 253 — (-248) = -5 MM

fon=(50~L &M ) MM =501 =50 Mm. (L =1 Km)

O0pabdoTka KypHAIa HUBEJIUPOBAHUA
Teopemuueckue nonoxcenus

[lomyunB 3ajmaHue, CTyAeHT oOpaOaThiBaeT JKypHaJl TEXHHUYECKOIO
HUBENMpoBaHuA. Ha KaxIoM CTaHIMM IO pasHOCTAM OTCUETOB Ha 3aJHIOK U
IIEPEIHIOK PENKY BBIUKCISIETCS MPEBBILICHUE MEXIY CBA3YIOLIUMU TOYKAMU U
cpennee npebiieHue (10 1 mm). [locTpaHUYHBIA KOHTPOJIb BEIYMCIEHUNA COCTOUT
B TOM, 4YTO Ha KaXJOM CTpPaHULE >KypHaja BBIIUCHIBAIOTCA BHU3Y MOJ
COOTBETCTBYIOIIMMU T'padaMu CymMMa OTCUETOB IO 3aJHEH W MepeaHel peiikaMm u
anreOpanyeckas cyMMa NpeBbIlIeHUN. [Ipu 3TOM AOMKHBI TOYHO COOJIIOAATHCS

YCIIOBUSL:
Ya,-Yb, =3h o)
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> h
2l
(B mpeenax ONIMOKHA OKPYTJICHHS).

Ecnu mocTpaHnyHBIA KOHTPOIIb MOATBEPKAAET MPABUIBLHOCTh BBIYUCIICHUH,
TO OIpEenesIeTCs] HEBS3Ka HHUBEIMPHOTO XOJa, MPOJIOKEHHOTO MEXIY IBYMS
penepamMu, OTMETKHA KOTOPHIX H3BECTHBI.

fh :thp _(HK _Hu) (2)

rae Hy, — oTMeTka KOHEUHOTO pernepa;
H, — oTMeTka HavyalbHOTO penepa.
JIoIyCTUMOCTB HEBA3KU ONpeaensiercs no popmyse
f h(oon]= +50.1m+/L (3)

rac L - JJINHa X044, KM.
Ecau HeBsI3ka OKaXXETCsl MEHEe ﬂOHYCTHMOﬁ, TO C€C PpaclpcaACiIAIoT C
06paTHBIM 3HAKOM IIOpOBHY MCKAY BCCMU H3MCPCHHBIMH IIPCBLIIMLICHHUAMHU, TaK

YTO MOMPABKA K KAKIOMY CPeAHEMY MPEBBIIICHUIO MPU OOIIEM YUCIIE CTAaHIIUMA N
f
Ah=-—" 4)
n
BennunHy mnompaBkH OKPYIJSIOT A0 UEIbIX MuuUMMeTpoB. CyMma Bcex

BBCIACHHBIX ITIOIIPABOK AOJDKHA OBITH paBHa HCBA3KCE, B3SITOM C O6paTHBIM 3HAaKOM:

> Ah=-f, (5)

Ecnu yncno MUIIMMETPOB HEBSA3KM OKAXETCSl MEHBILIE YUCAa CTAaHIUH, TO
pacnpeiesieHue HaBsI3KM TPOM3BOAUTCS MO |1 MM Ha 4YacThb CTAaHUUWA, HO
PaBHOMEPHO I10 BCEMY XOJY.

[TonmpaBkM NOANMCHIBAIOTCA BBEPXY HAJ BBIYMCICHHBIMUA CPEIHUMU
IIPEBBILIECHUSMU.

PacripenenuB HEBA3KY, BBIYHCISIIOT OTMETKH CBS3YHOIIMX TOYEK XOJa.
OTMeTKa HayaJbHOIO perepa MpU 3TOM 33JAETCA, & OTMETKHA OCTAJIbHBIX TOYEK
X0Ja BBIYUCIISIIOT MOCJIEAOBATENIBHO IO UCITPABJIEHHBIM MPEBBIIEHUSIM TAK, YTO

H N+l H nt h(n,n+1)ucnp. (6)

[IpaBUIBHOCTH BBIYMCIEHUSI OTMETOK CBSI3YIOIIMX TOYEK KOHTPOJIHMPYETCS
3aIaHHOM OTMETKOM KOHEYHOM TOYKM XoAa. OTMETKM NPOMEXYTOYHBIX TOYEK U
TOYEK MOMEPEYHUKOB BBIYUCIISIFOTCS Y€pE3 TOPU30HTHI MHCTPYMEHTA HA CTAHITUSX.

I'opuzonTom unctpymenta (I'M) Ha cTaHUMKM Ha3bIBAETCSI BBICOTA BU3UPHOTO
Jy4ya HUBEJIHMPA HAJ YPOBEHHOM MOBEPXHOCTHIO. | OPU30HT MHCTPYMEHTa paBEH
OTMETKE CBA3YIOLIEH TOYKH IUIFOC OTCYET MO YEPHOU CTOPOHE PEUKH, CIECIAaHHOU
Ha 3TOM TOYKE. BpluWTas M3 TrOpU30HTA MHCTPYMEHTA HA CTAHUHUM OTCYET IO
YEPHOU CTOPOHE PEWKHU, YCTAHOBJICHHOM HA MPOMEKYTOUYHOW TOYKE, HAXOIST €€
OTMETKY.
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Ilopsook evinonnenus pabomol

[IpeBbilieHNEe Ha CTaHIMU BBHIYUCIAIOTCS Mo popmyne h = a — b, rae a-
OTCYET TIO 3a/IHeH peiike, b - o mepeaneid. Tak Kak HUBEITMPOBAHUE BBITIOTHSICTCS
110 YEPHOH U KpacHOW CTOPOHAM PEEK, TO MOJIydaeTCs 1Ba mpeBbleHust hy 1 hy, u3
KOTOPBIX BBIUUCISICTCS CpelHee TpU COONIOACHUM JOMYCKa, KOTOPBIH st
TEXHHUYECKOTO HUBEIIMPOBAHUS COCTABIIACT S5 MM.

| T REL T
. ] | o o B, et
i "/, l J]yr: | |
e e —
Bl | Ipaso |
SR o a1 | e=200m1”
| ‘ .| R=500m
L P Y| /29010 kazsass
i | BY4 ‘ T=130,10
. . +68,40 :
— . [ | B= 1665
' , N= 5,65
| = ; ——| HK=17+38,30
| ] | Inyn | KK=19+8295
) i ‘ i | | ] -
| | | K
R Ty =
- - - - — - 4 .«7‘
| L pesal K .
L Therier
) ¢ |
f K_\:tlpuu&}““
: : 3 B
! Cocunonlui f\op“'
hr | C

Pucynok 1 IIukeTakHbIl )KypHaI

[Tociie BBITOTHEHNST U3MEPEHUN HA CTPAHULIE BBITOIHSAECTCS MOCTPAHUYHBIN
KOHTPOJIb JJISI CBA3YIOLIUX TOYeK. JlJIsl 3TOr0 BBIUKMCISIETCS CyMMa 3aJHUX U CyMMa
NEPENHUX OTCYETOB HA CTPAHULE Xy = 48394 U X epers = 48900. 1o mpaBuiam
BBIUUCTICHUM Xy — Ziepern — 48394-48900 = -506 MM, noiKHA MI€aIbHO COBIAAATh
¢ cymmoit nipebiiieHuid 506 mM. IIpu neneHun 3T pa3HOCTH Ha JBa MOJIy4YaeMm
CyMMY CpEIHHUX NPEBBIIIEHUN, KOTOpash MOXET OTJIMYaThcs Ha 1-2 MM u3-3a
OLLIMOOK OKPYTJICHHS.

VYpaBHUBaHKE MPEBBIIIEHUI BBIMOIHAETCS CIEAYIOIIUM 00pa3oM:

1)  BBIUHCISCTCS CyMMa M3MEPEHHBIX IMPEBBIICHHUMA, B HAIleM KypHaJIe

OHa paBHA CyMM€ CPEJHUX MPEBBIMIEHNH — X Ny = X ey = -253 My
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2)  BBIYHUCIIACTCS TEOpETHUYECKas CyMMa MPEBBINICHUH, B HAIIIEM ITPUMEPE
OHA paBHA PA3HOCTU KOHEUYHBIX BBICOT XOAA h reop = Hynzor — Hyn = 97,300-
97,548 = -248 mMm;

3) HeBsska f sBIAETCA PA3HOCTBIO MEKIYy MPAKTHYCCKUMH U
TeopeTuueckuMu cyMMaMu f =X Ny — X Nyeep = -253 — (-248) = -5 mm;

4)  HeBA3Ka CpPABHUBACTCA C JONYCTHMMBIM 3HA4YeHHEM, KOTOpOE B
TEXHUYECKOM HHUBEINPOBAHUM MOXET OBITH IOJIyd4eHO 10 (OpMyJIe
f,m=50x/f kM = 501 MM = 50 MM

5) ecom HeBs3ka f MeHpme gomycka (5 MM < 50 MM), TO OHa
pacnpenenseTcs ¢ OOpaTHBIM  3HAaKOM  MEXIy  W3MEPECHHBIMHU
MIPEBBINICHUSMH;

6)  Tak Kak B HAllleM Cy4ae HHBEIUPYEMbIC OTPE3KH Tpacchl paBHbI 200
M, a HEBSI3Ka UMEET HE3HAYUTENIbHYIO BEJIMYMHY 5 MM Ha IIECTh CTaHIUN
TEXHUYECKOTO HUBEIUPOBAHMS, TO €€ MOXKHO PaCHpPENeIUTh MOPOBHY,
MOMpPaBKU OYIyT paBHBl 1 MM, a B MTOCJIEIHIOIO CTAHI[MU OHA PABHA HYJIIO;
7)  uWcmpaBJICHHBIC PEBBIMICHUS PaBHBI Nyerp = Nep + Vi

8)  BBICOTHI MOCIENOBATENHHO MOMy4aroT o hopmyie Hi=H; 1+ hyenp;

(Hua7=Hpn117 + Nyenp = 97,548 — 1,110 =9 6,438);

9)  TrOpW30HT MHCTPYMCHTA Ha BTOPOM CTAHIIMM HHUBEIMPOBAHHS PaBEH
H.,=H.7+a = 96,438+-0,738=97,176 M, ¢dopMyna mig  KOHTPOJIS
Boiunciaeanii  H,=H . ;+b =94,461+2,718 = 97,179 Mm; wHa mepBoH
CTAQHIIUM TOPH30HT HWHCTPYMEHTA BBIYUCIATH HE HYXHO, TaK KaK HeT
MIPOMEKYTOUYHBIX TOUCK;

10) BBICOTBHI MPOMEKYTOUYHBIX PACCUUTHIBAIOTCS MO CPCAHMM 3HAYCHUSIM
TOPU30HTOB HHCTPyMEHTa (TIOMYEPKHYTHI B TaOJHIIC),

HHK17=34 = 97,178'1,065 = 96,1 13 m.

IHocTpoeHue Npoa0JbLHOrO NPOQUJIsi M MPOEKTHPOBAHNE TPACCHI

JlaHHbIE HUBEJIMPOBAHUS HWCIOJB3YIOTCA [JI1 COCTaBJICHUS MPOJOJIBLHOIO
npoduis (puc. 2).

CeTtka npoJ0JIbHOTO TPO(UIIS COCTOUT U3 CIEIYIOUIUX rpad: «IUIaH NPSMbIX
U KPUBBIX», «IHUKEThD), «PACCTOSHUM», «(aKTUUECKUE BBICOTBD), «IPOCKTHHIC
BBICOTBI», «YKJIOHBI-PACCTOSHUSI, «IIJIaH TPACChD».

3anonHeHue CeTKM npoduiis HauMHAIOT € rpad «pacCTOSHUS H
«pakTU4YEeCKUE BBICOTBD», JaHHbICE O€pyTcs U3 IKypHaJla HUBEJIUPOBAHUS.
Hanpumep, mepBasi Touka - Hadajo ydacTka Tpacchl nkl7, ero daxrtuueckas
BbIcOTa - 96,44 M, cnenyromasa touka nkl7+34 - 96,11 m. Ilo paccrosiHusMm u
BBICOTAM CTPOAT MPOAOIBHBIN Tpoduib Mo ocu Tpacchl. J[is 3TOTO BBHIOMPAIOT
YCIIOBHBI TOpU30HT Ha 5-10 METpOB HIKE MEHbBIIEH (HhaKTHUECKOW BBICOTHI, B
Harmem npumepe 87,00 M. JIns kaxmaon TOYkH, UMEIOEeH (PaKTUYECKYI0 BBICOTY
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OTKJIAABIBAIOT NEPHEHIUKYJSAP OT JUHHUM YCIOBHOTO TOPU30HTA W, COCIUHSS
BEpXHHE  KOHIIbl  MEPINEHJIUKYJISPOB, TMOJY4YalOT MPOJOJbHBIA  Mpoduih
MOBEPXHOCTU 3€MJIM MO Ocu Tpacchl. OJHOBpEeMEHHO 3amojHseTcs rpada
IUKETHD».

B rpade «pacctosHus) cymMMa pacCTOSIHMM MEXAY CMEXKHBIMU MUKETaMU
nomxHa paBHATbCS 100 m. Tak Mexny nukeramu 17 m 18 cymma paccTosiHui
34+47+4+15=100M. Ecau MexIy mUKeTaMHd OTCYTCTBYIOT IUIFOCOBBIC TOYKH, TO
rpada «pacCTOSIHUS HE 3alOTHICTCA.

[IpoexkTupoBaHue Tpacchl HAUMHAIOT C (PUKCAIIUU TIEPBON MPOEKTHOM TOUKH,
B HameM npumepe 310 Hpy,7 = 96,50 M, 3amaHa mpoekToM. 3aTeM HUCCIeayeTcs
OmvkalMii yyacTok. B Hamiem npumepe 3TO IepecedyeHrue ¢ aBTOMOOMIIBHOM
JIOPOTOil, BEICOTHI TIEPECEUEHUS TOKHBI CTaTh MPOEKTHBIMU JUIsl HaIllEW TPACCHI.
Ha nmepBoM ywactke mexay ToukaMud Hyyi7451 = 96,27 M u Hyp7= 96,50 M,
BBIUHCTIsIETCS YKIIOH 1=(96,27-96,50)/81,1 = 0,0028=0,003, KOTOpHIHi B MIPOMHUILIAX
BBINTUCHIBACTCS B TIpady «YKIOHBI-PACCTOSIHUS» BMECTE€ C pPACCTOSHHEM, Ha
KOTOPOE OH PaCCUUTaH.

Bce mpoekTHbIe BBICOTBI Ha 3TOM YYacCTKE BBIYUCISAIOTCA IO JTaHHOMY
MIPOEKTHOMY YKJIOHY.

3aTeM TMpPOEKTHAas JIMHUS MPOBOJUTCA, HCXOAS U3 NPAKTHUUYECKOTO
TpeOOBaHMs - MUHUMyMa 00BbEMOB 3eMIISIHBIX pa0oT. OnpenensieTrcss rpadudecKku
MPOCKTHAsI OTMETKA KOHEYHON TOUKH 3TOW JIMHUU U JIENIA€TCS pacyeT MPOECKTHOTO
YKJIOHA, TI0 KOTOPOMY PaCCUUTHIBAIOTCSI TPOEKTHHIEC BHICOTHI.

C y4eToM MPOEKTHBIX BBICOT MPOBOJUTCS Tpacca aBTOMOOMILHOM TOpOTU U
BBIYUCIISIIOTCSL pabo4yre OTMETKH KaK Pa3HOCTh MPOEKTHBIX U (PAKTUYECKUX BBICOT,
KOTOpPBIE€ B CJIy4ae HACHIMHU BBIMUCHIBAIOTCS BBIIIEC MPOCKTHON JTUHUU, TIPU BHIEMKE
- HUKE.

I'padha «mman TpacceDy 3amonHSIETCS U3 JAHHBIX MUKETAXHOTO KypHAJa, 0
cepenuHe 3Tod rpadbl MPOBOJIWTCS JIMHMS, O3HAYalomas ochb Tpacchl. B rpade
«IJIaH TPSAMBIX W KPUBBIX» TMPOBOAMUTCS JUHUS C YCIOBHBIM 00O03HaYCHHEM
KPUBBIX, KOTOPBbIE MPOBOJSATCS BBIIIE OCHU TPAaCChl, €CIH Tpacca MOBOPAYUBAET
BIIPABO W HUXKE OCI, €CIU Tpacca IOBOpadyuBaeT BiIeBO. B »aToii rpade
BBITTUCHIBAIOT BCE JAHHBIC MPSIMBIX YYaCTKOB: JutiHA U pyMO (mmuHa 38,30 u pyM0
c3:35°1T"). Jlna KpuBBIX BBHIMUCHIBAIOTCA BEJIWYMHA YTJa TOBOpPOTA, 3HAUYCHHE
paguyca KpyroBOoM KpUBOM, TaHTeHCA, JUIMHBI, OHUCCEKTPUCHI M JIOMepa.
BrinuceIBaroTCs Takke MUKETHI HaYala U KOHIIA KPYTOBOW KPUBOW.
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Pucynox 2 - [IpononbHbIid Ipouiib Tpacchl aBTOMOOUIIBHOM TIOPOTH

[TomoskeHre TOYEK HYJIEBBIX Pa0OT BEIYMCIIAETCS O (hOpMyIaM
dy = [ hy| - d/(| ha| + [ o),
dz = | ho| - d/(| ha| + [ ha]),
d=d;+dy,

rae d; u d, - paccTosIHHS ONMPEACIIAIONINE MOJIOKCHHE TOYKH HYJIEBBIX pa0doT Ha
otpeske d;
hy, h, - paboune OTMETKH, KOTOPBIC HCIIONB3YIOTCS B IaHHBIX (DOpMynax IIo
abcomoTHOI BenmurHe. TpeThst GopMyiia HCIIONB3YETCS B KAYECTBE KOHTPOJIS.

[TpononbHBIH TPO(IITE COMPOBOKIAETCS HA KOCOTOpax IONEepeUYHUKaMU, U

OCI)OpMJIHeTCﬂ B IBCTAaX: MPOCKTHBIC NAHHBIC - KPACHBIM IBETOM, TOYKHU ITYJICBBIX
pa60T - CHHHM, a BCC OCTAJIbHOC - YCPHBIM IIBCTOM.
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