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1 O01Me noJioKeHus

VYyeOHast mpakTHKa MO MOJYyYEHUIO MEPBUYHBIX MPOGECCUOHATBHBIX YMEHUM
M HaBBIKOB - BaXHEWUINMKM 3Tam MOJATOTOBKM CTyJeHTOB HamparieHus 21.03.02
«3eMIIeyCTPOICTBO B KaAacCTPhI».

Bo BpeMs npakTUKU CTYJEHT AOHKEH HAYUUThCS:

-PaBWJILHO 00PAIIaThCA C T'e€OJAC3UYCCKUMU WHCTPYMEHTAMHU, BBIMIOJIHATH
WX TMIOBEPKH | JIeJaTh U3MEPEHUS YTIIOB, PACCTOSHAN U TIPEBBIIICHU;

- CAMOCTOSITEIBLHO BBIMOJIHATH MOJIEBBIEC T€0/I€3NUECKUE PAOOTHI O CheMKaM
U HUBEJIMPOBKAM M peIiaTh HHXCHEPHO-TCOAC3NUECKUE 3a/1add; -BBITIOJTHATH
KaMmepalibHble pacyeTHo-rpaduyeckue paboThl 1O COCTABJICHHUIO IUIAHOB U
npoQuIIeH.

Y4eOHO-TeoIe3nuecKkasl TpaKTUKa TMPOBOAWTCS B T. Tyme wim B
AnexkcuHCKOM paiione TynbcKoit 06acTu.

Meroanueckoe pyKoBOJICTBO MPaKTUKOM, BbIJaua 3aJaHuil U mprueMKa padoT
OCYIIECTBIISIETCS TIpenoaBarensiMu kadeapsl ['eonH)eHepun u KaaacTpa.

Y4eOHO-TTPOU3BOACTBEHHOW €IMHUIICH Ha TPAKTUKE SBISICTCS Opuraaa B
cocTaBe 5-6 yesoBeK, BO3IIIaBIsieMasl Opuraanupom.

B o6s3anHOCTH OpHragupa BXOIUT:

-IIOJTy4eHre NHCTPYMEHTOB U BEJICHHUI Ha Opuramny;

-pacripesiefieHie paboThl CpeAr WICHOB OpUTaibl TaK, YTOOBI KaXIbIA W3
HUX MPUHAMAJI yJ4acTHe BO BCEX BUIAX U dTamax paOdOTHI;

-KOHTPOJIb HaJl TUCITUTUTHHOW B OpHTae;

-cOepexkeHre HHCTPYMEHTOB, MAaTEpUAIOB U 3aJJaHUH, BBIIAHHBIX OpUTae;

[Ipumeudanue: 3a TOpUy U yTEPIO TOCYJAPCTBEHHOTO UMYIIECTBA BBLAAHHOTO

6pHraz[e, MAaTCPpUAJIBHYIO OTBCTCTBCHHOCTbL HCECCT BHHOBHI)IfI, a CCJIn OH HC

oOHapy>KeH, TO BCsl Opuraza.



1.1 IlpaBuia o0paiieHusi ¢ HHCTPYMEHTAMM

['eone3nueckre WHCTPYMEHTBHI M MPHUHAJICKHOCTH OpUTaJUphl MOTYYaIOT
MOJl pacluCKy u3 Jabopatopuu Kadenpsl M 3aKpelvisiioT UX 3a OTIACIbHBIMHU
yjieHaMu Opuraja.

[Tonmy4yeHHbIE WHCTPYMEHTHI JOJDKHBI OBITH TIIATETBHO OCMOTPEHBI U B
ciiydae OoOHapy»XeHHUs HEHCIPaBHOCTH Opuraaup o0si3aH cpa3dy 00 sToMm nabo-
paHTy, BbIIaBIIEMY HHCTPYMEHT.

Kareropudecku 3ampemaercs CTyA€HTaM pa30HpaTb WHCTPYMEHTHI U IPO-
U3BOJUTH UCIIPABJICHUSA, KDOME TEX, KOTOPBIE HYKHO JIeNaTh IIPU UX MOBEPKaX.

FGOI[63I/I‘IeCKI/Ie HHCTPYMCHTBI XPaHATCA U IICPCHOCATCA B ANIUKAX.

K uHCTpyMEHTY HENB3s NOMYyCKaTh MOCTOPOHHMX JIMII U HE CIIEIYET OCTaB-
JSTh ero 6e3 MpUcMoTpa.

Oco0oe BHMMaHUE HEOOXOAUMO OOpaTUTh Ha HAJIEKHOE KPEIJIEHUE HWHCT-
PYMEHTA K IITATUBY CTAHOBBIM BUHTOM.

3aKpenuUTENbHbBIE BUHTBI BCEX WHCTPYMEHTOB JOJDKHBI 3aKUMAaThCA CBO-
00IHO.

C ucnpaBUTENbHBIMU BUHTaMHU CJEAyeT 0O0paliarbCcsi OCTOPOKHO, HE MPU-
MEHsIS IIPU UX BPALLCHUU U3JIMIIHUX YCUIIUN.

Oco0oe BHHUMaHUE HYKHO OOpAaTUTh Ha CBOEBPEMEHHYIO YUCTKY HUHCTPY-
MEHTOB U pPeeK 1nocia padoThl B HEHACTHYIO MTOTOAY.

B xapkyro morogy WM AO0XAb HHCTPYMEHTHI B paboyeM IOJIOKEHUU
JOJDKHBI  OBITH 3alIUIICHBI 30HTOM. 3alpellaeTcsl MO0JIb30BaThCS 30HTOM MpU
CUJIBHOM BETpE.

[Ipu pabote ¢ MepHO JICHTOM WM PYJIETKON HEJb3s J0MyCcKaTh 00pa3oBa-
HUs TIETENb IIPU €€ Pa3BEPTHIBAHUU, HEJIb3sl OCTABJIATH JICHTY B Pa3BEPHYTOM BHJIE
0e3 mpucMoTpa Ha MPOoe3KeN YacTu JOPOTH.

[Ipu mosb30BaHMM BEUIKAaMM U pEHKaMH HeENb3s UX OpocaTh Ha 3eMIIIO;

HCJIB34 TAKIKC IIPUMCHATDb UX AJIA IICPEHOCKU MHCTPYMCHTOB.



B cnyyae monoMku WM yTepsi MHCTpyYMEHTa OpUTagup COCTaBIISET akT,

KOTOPBIN Nepenaercs 1ad0paHTy, IPUHUMAIOIEMY HHCTPYMEHTHI.

1.3. lloaroroBuTe/IbHBIEC PAOOTHI

[Tocne nmonyyeHuss MHCTpYMEHTa OpUTrajia BBIMIOJIHIET MMOBEPKU TE€O0JIUTA U
HUBEJIHNPA, KOMIIAPUPOBAHNE MEPHOI JIEHTHI U BBIMOIHSET MPOOHBIE U3MEPEHUSI.

Pe3ynbTaThl MOBEPOK 3aHOCAT B ClIEUUANIbHBIN )KypHa. [Io pe3ynapTatam
MOBEPOK JIENAETCS 3aKII0YEHUE O TPUTOJHOCTH HHCTPYMEHTOB K padoTam.

Bo BpeMs TpeHUPOBOYHBIX U3MEPEHUN CTYIEHTHI 00Yy4aroTCs IPaBUILHOMY
BBITNIOJIHEHUIO MPEACTOSAUINX T'€0AE3UUECKUX PadOT U BEJCHUIO 3aIIUCEHl B MOJIEBOM

JKypHaJe.



2. Co3nanue pabo4ero 000CHOBAHUSA CHEMOK

2.1 Iloka3zatenu pa6ouero 000CHOBaHUS TONOrpadpuueckoil CbeMKH

[lepen HayanoMm JaeTalbHBIX ChEMOYHBIX paOOT Ha MECTHOCTH JOJKHO OBITH
co3gaHo pabodyee 0OOCHOBAHME B BHJIE CUCTEMBI OMOPHBIX MYHKTOB, MOJIOKEHUE
KOTOPBIX OINpEeNeNsieTCsl B MPUHATON CUCTEeME KOOPAUHAT U BBICOT.

[Tono)keHrne MyHKTOB CHhEMOYHOTO OOOCHOBAHHUSA ONPEIEISIETCS OTHOCHU-
TEJIPHO TOYEK TJABHOM T€0/JEe3MYECKOW OCHOBBI IPOJOKEHHEM TEOI0JIUTHO-
HUBEJIMPHBIX WM TaXEOMETPUYECKHX XOJOB, a B CHJIbHO NEPECEYCHHON MeCT-
HOCTU - TPSIMBIMH, OOpAaTHBIMU U KOMOWHUPOBAHHBIMH 3aCCUKaMH, MMOKa3aTeln
IpUBEJICHBI B Ta0uue 2.

Tabnuua 2 ITokazarenu paboyero 000CHOBaHUS TOMOrPAPUUECKON ChEMKHU

MokasaTein MacmTab cheMKH
1:500 1:1000

MuHUMaJIbHOS KOJUYECTBO NMYHKTOB Ha 1 Ta 9 1
CBEMKH
[IpenenbHass nOjMHA TEOMOJIMTHOIO XoAa B
MeTpax:

- Ha 3aCTPOEHHOU TEPPUTOPHH; 600 1200

- Ha HE3aCTPOEHHOU TEPPUTOPHH. 600 1500
[TpenenpHast IIMHA BUCSYUX XOJIOB B METpax:

- Ha 3aCTPOEHHOU TEPPUTOPHH; 100 150

- Ha HE3aCTPOEHHOU TEPPUTOPHUH 150 200
JlmiHa CTOpOH X0/1a B METpaAX:

- HauOOJbIIAsA JINHA 350 350

- HauMeEHbINAas JJIMHA 40 40

- OITHUMAaJbHAas JUIMHA 80-100 200-250
OTHOCHUTENbHAS JMHEWHAs HEBA3Ka XOJa HE 1/2000 1/2000
0oxee
VrioBas HEBA3KA X044 HE OoJiee 1Jn 1/n
Jormyctamast BEJIMYHHA yTJI0B B
TPEYTOJIbHUKAX 3aCCUCK:

-  HaWMMEHbIIasg BEJINYMHA 30° 30°

- HauOoJIbIIAas BEJIWYHHA 150° 150°




2.2 PeKOrHOCHMPOBKA YYACTKA CbEMKH M 3aKpeIVIeHHe TOYeK

CHbEMOYHOI0 000CHOBAHUSA

PexornocimpoBka ydacTka MpeACTOSIIMX Pa0dOT BBIMOJHAETCS C y4acTHEM
PYKOBOJUTENSA MPAKTUKU. PEKOTHOCHMPOBKA 3aKIIOYAETCS B O3HAKOMIIEHUU C
y4acTKOM paboT ¢ 1eNbl0 OIpeAesieHus] TpaHull cheMKU. Ha pexorHocuupoBke
BBIOMPAIOT MYHKTHI TJIABHOUM T'€0JIE3UNYECKON OCHOBBI U OLICHUBAIOT BO3MOKHOCTH
WCIIOJIb30BaHUs 3TUX MYHKTOB JIJISI IPUBSI3KU TEOOTUTHO-HUBEIUPHBIX X010B. [10
pe3yiabTaraM  pPEKOTHOCIMPOBKM  COCTAaBIIACTCS  NPOEKT-CXeMa  pabouero
000CHOBaHUS CHEMKHU.

[Ipu coctaBiieHHH TPOEKTAa CHEMOYHOTO OOOCHOBAHUS HEOOXOAMMO CO-
0JII07aTh CIAEAYIONIUE YCIOBUS:

-MECTO PACIOJIOKEHUSI KaK/I0M BBIOpAHHOW TOYKHM JOJHKHO OOECreUrBaTh
HaWJTy4IIuil 0030p Onu3iexaiieid MecTHOCTH. {151 3TOro B 3aCTpOEHHOW Teppu-
TOPUU MYHKTHI JOJDKHBI pacroJiaratbCsi BOJIM3U YIJIOB KBApTallOB, a B HE3aCTPO-
€HHOM - Ha TOCIOICTBYIOIIMX BEpPIINHAX U OPOBKAX OBPAroB;

-MECTa, HaMEUYECHHBIC JJIsI 3aKpEIJICHUs TOYeK, JOJKHBI 00eCreyuBaTh UX
JIOJITOBPEMEHHYIO COXpaHHOCTh. Henb3si ycTaHaBIMBaTh TOYKM HA MaiiHe, 00-
JIOTax, OMOJI3HSX, OCBHIIISIX U T.II., @ TAKXKE Ha MPOE3KENU YaCTH JOPOT U YIIUILL;

-MEXy CMEKHBIMU MYyHKTaAaMH JOJDKHA COXPAHATHCA MpsAMas BUAUMOCT;
JKeIaTeNIbHO, YTOObI TE€OJOJUTHBIC XOJbI MPOKIAIBIBATINCH 110 MECTHOCTH, HaW-
0osee OJaronpusATHOMN AJ MPOU3BOACTBA YIVIOBBIX U JINHEWHBIX H3MEPEHUM;

-B3aMMHOE PACIIOJIOKEHUE TOYEK ChEMOYHOTO 0OOCHOBAHUS JOJIKHO 0Oec-
M€YUBATh OTCYTCTBUE BOH, HE MPOCMATPUBAEMBIX C HAMEUYEHHBIX ITYHKTOB,

-IIPOEKT CETHU JIOJKEH MPEAYCMOTPETh MPHUBI3KY Ch€MOYHOI0 00OCHOBAHMS
K IIYHKTaM [JIaBHOM I€0J€3UMYECKON OCHOBBI, IPUYEM 3aMKHYTBIM XOJI ONUPACTCS
Ha J[Ba MyHKTa, a PAa30MKHYTBIN MPOKIAAbIBAECTCS MEXK]Yy ABYMS MapaMH ITyHKTOB
IJIABHOM OCHOBBI.

[Tocnie npoBeneHrs PEKOTHOCIIMPOBKU BEPLIMHBI XOJ0B 3aKPEIUISIOT KOJIb-

amu JuHou 15-20 cM u tuameTpom S cM.
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Konpst B30MBaOT BPOBEHB C 3€MIIEH, U HA X TOPLEBOM YaCTH HAMEYAETCS
LHEHTP ABYMS B3aUMHO MEPHEHAMKYJISAPHBIMU IITPUXAMHU WM 3a0MTBIM T'BO3JEM.
Ps1oM ¢ OCHOBHBIM KOJBIIIKOM B30MBA€TCSI CTOPOKOK-yKazaTeidb, Ha KOTOPOM
MOJIMMCBHIBACTCI HOMep Opuranbl u myHKTa. Kaxkmas Touka cKambIBaeTcsl He-
00JIBILI0N KaHABKOA.

IIo maHHBIM PEKOTHOCLUMPOBKM COCTABIJISIETCSI OKOHYATENbHAs CXEMa TeO-
JIOJIUTHBIX XOJ0B, HA KOTOPOM YKa3bIBACTCs PACIIOJIOKEHHE U HOMEPA TOUYEK, YTJIbI

N JIMHHUHN XO0J4, ITOJICKAINEC N3MCPCHUILO.

2.3 U3mepenue yriioB

YTIIBI TEOAOIUTHOTO X014 U3MEPSIOTCSA TEOAOIUTAMHA TOYHOCTBIO HE MeHee 30
OJTHUM TIOJIHBIM IIPUEMOM C IEPECTAHOBKOM JTMMOa MeX 1y OIynpueMaMu Ha 3-5°.

LleHTpupOBaHNE MHCTPYMEHTA HAaJl BEPLIMHON H3MEPSIEMOrO YIJIa BBINOJI-
HSETCS MPHU IIOMOIIM HHUTSHOTO OTBECAa WM ONTHYECKOro orBeca. i aToro
TEOJOJUT MPUKPEIUIAIOT CTAHOBBIM BHHTOM K TOJIOBKE IITATHBA M IMEPEMENIAOT
HITaTUB, yAEPKUBAs €ro rojIOBKYy B TOPU3OHTAJIBLHOM IMOJIOXKEHUHU, JO TEX MOp,
MOKa HUTSHOW OTBEC HE CTAHET HaJl TOUKOM MECTHOCTH B mipenenax 2-3 cm. Ilocine
3TOr0 3aKpEeIUIIOT IITAaTUB M, NepeMenias MOJCTAaBKy TEOJIOJHMTAa IO TOJIOBHE
HITAaTUBE, BBIMOJHSAIOT OKOHYATEIbHOE LICHTPUPOBAHUE HHCTPYMEHTA C TOYHOCTHIO
5 MM. 3aKpenuB OKOHYATEIbHO TEOJOJIUT CTAaHOBBIM BHUHTOM, MPUBOAST €ro B
pabouee mojoxkeHue 1o ypoBHIO. Ilocne »TUX onepauuii OCh BpallEHUs
WHCTPYMEHTA YCTAHABJIMBAETCS B OTBECHOE ITOJIOKEHHE.

[lo wHampaBieHUSIM HaMepsieMOro yIjia To3aaud HaOJII0AaeMbIX TOYEK
YCTaHaBJIMBAIOTCS BEXH, a IPU KOPOTKUX cTOpoHax (40-60 M) - MIMHIbKY.

N3mepeHne TOpU30HTAIBHOIO yIJIa IPOU3BOAUTCS B CIEAYIOLIEW IMOCIENO-
BaTEJIbHOCTH:

-3aKpeMnuB JUMO, HABOAAT TPyOy MOBOPOTOM aluAajbl HA BU3UPHYIO LIETb

(TOYKy C MJIQIIIMM HOMEPOM XOfa) U, 3aKpENuB alujaay U TpyOy, TOUHOE Ha-
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BEJICHUE JIeJIAal0T MUKPOMETPEHHBIMUA BUHTAMU aJUJaabsl U TpyObl. BusupoBanue
MIPOU3BOJIUTCS] HA CAMbIN HU3 OTBECHO CTOSIIEH Bexu (IIMWIbKU) - puc.l.;

-TPOU3BOJISAT OTCYET IpajyCoB, MUHYT M JIOJIEM MUHYT WU CEKyH]H (B 3a-
BUCUMOCTH OT TOYHOCTH MPUOOpA) M 3aMHUCHIBAIOT B JKypHal HU3MEPEHUSI TOpH-
30HTaJbHBIX YIJIOB (0TcueT ), BRIMOIHSAIOT BTOPOE HaBE/IEHWE HAa BU3UPHYIO 11€Jb
u 6epyt otcuer II;

- OTITYCTUB 3aKPENUTENIbHBIA BUHT alUAajlbl, HABOJAT TyOy Ha CJIEIYIOIIYIO
TOYKY U MPOU3BOSAT OTCUETHI 110 TOPU3OHTAIBHOMY KPYTY;

-pa3HOCTh BTOPOTO U MEPBOTO CPEAHUX OTCUYETOB OYJET BEIMYMHON Hame-
psSIeMOTOo yTJia - JIEBOTrO MO X0y (MpaBbIii IO XO/1y YroJI MOIYYaloT MPU BEIYUTAHUH
MIEPBOIO OTYETA U3 BTOPOTO);

-10CJIe TIEPBOTO MOIyIpHUeMa OTITYCKAlOT 3aKpENUTEIbHbIM BUHT JUMOA W,
MOBEPHYB TEOAOJUT Ha HEOOJbIION yroia 3-5°, BHOBb 3aKpeIUISIIOT JIUMO.
[lepeBonar TpyOy dyepe3 3€HUT W MOBTOPSIIOT M3MEPEHHUE yIyia TIPU JPYyroM
MOJIOKEHUU TPYOBI, TIOJTydas 3HAUCHHE YTJIa U3 BTOPOTO MOJIypUEMa;

Ta6nuna 3 )KypHan HaMepeHUs! TOPU3OHTAIBHBIX YTJIOB CIIOCOOOM MOTYTIPHEMOB
HaGnronarens: Henames H.U.

3anuckiBaronmii: Jisxos NJI. Hara: 7 nrosst 2010 r.
. Orcuersl
@
¥ Cpennsis
< Bennuuna
== | I Cpennee g BeJIMYMHA | JIIWHA TMHUU U
§ 5 = Y yria YTOJl HAKJIOHA
< <
T 52 5
0 1 1 O 1 0 1 O 1
5 [49(30,0({30,2|49|30,1 146|467 Ds5.6=123,78 m
6 7 (196/17,0(16,5|196]|16,8 146 | 46.8 Ds.6=123,83 M
5 [232/355(35,3(232|354 1461470 ’ Dcp= 123,80 m
7 119122,3(225|19 |224 ’ v; o =3°2

- €CJIM pa3HuLa MEXIy MOIYIpUEeMaMy HE MpeBbIaeT 1', BBIBOIAT cpeaHee
3HAQYEHUE YTJa, B IPOTUBHOM CIIy4ae IMPUEM MTOBTOPSIOT.

Pe3ynbTaThl M3MEPEHUI 3aMHUCBHIBAIOTCS B KypHaJI MPOCTHIM KapaHAAIIOM.
3anpeiaercs BCAKOE HUCIpaBiIeHUN B xypHalle 1udp no mudpe, NOAYUCTKH B
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KypHayia pe3uHKod. B ciydae ommOOuyHON 3amuicu, HEBEPHOE YHCIO HYKHO
3a4EpKHYTh M HaJ HUM Hamucarh npaBwibHOe. CpelHHE 3HAYEHHUs YIJIOB 00BO-
JATCS YEpPHUJIAaMU 10 OKOHYaHWIO paloT. Ilpu mpuBs3Kke TEOAOTUTHBIX XOJIOB K
IIYHKTaM TJIABHOM T€0/JE€3MYECKOM OCHOBBI HaMEpSIOT JBa IMPUMBIYHBIX yTja
MEK]ly HAlpaBJICHUEM HA UCXOJHBIM MYHKT U HAYAJIbHOW CTOPOHOM XOJa - JIEBBIN
U TMpaBblid MO XOAy. BMECTO 3TOro MOTYyT Takke W3MEpATHCS ABAa NMPUMBIYHBIX:
yrija OTHOCHUTEIBHO pA3JIMYHbIX HCXOAHBIX HampaBieHud. CymMma JI€BOro u
MPaBOro MPSHUYHBIX YTJIOB JOJDKHA OTiIMYatbes oT 360° HO Oosee yem Ha 1
TaKO€ JK€ pa3auuhe JOMYyCKAeTCs W s pa3sHOCTH NPHUMBIYHBIX YIJIOB,
U3MEPEHHBIX OT JIBYX HMCXOJHBIX HANpaBICHHA, OTHOCHUTEIBHO >KECTKOrO YTJIa,
COCTAaBJIEHHOT'O 3TUMH HaIlPaBJICHUSIMU.

[locne OKOHYaHUA YIIIOBBIX HAMEPEHHI MOJICUUTHIBAIOTCS YIJIOBBIE HEBSI3KU
TEOJOJIUTHBIX XOJ0B. HEBsI3Ky BO BHYTPEHHUX Yrjax 3aMKHYTOIO XOJia BBbI-
YUCJISIOT M0 popMyIie

fo = Bun—180°(n-2)
rjae 2 Pun CyMMa M3MEPEHHBIX BHYTPEHHUX YTJIOB MOJUIOHA, 7 - YUCIO YTIJIOB
MOJINTOHA.

HeBH3Ky B yrﬂax paSOMKHyTOFO TCOAOJIUTHOT'O X014
0
fﬁ' = zﬂuzm _(aKOH — Oy )i180 n

f,=

CCJIM UBMCPCHLI JICBBIC YIJIBI IIOBOPOTA,

2 Bam =@y = o) £180°n €CIIM U3MEPEHBI TIPABBIC YTIIbI.

B atux (dopmynax MPUHITHI CIACIYIONHE OOO03HAUCHHS: Olygy M Olgon
COOTBETCTBEHHO JIUPCKIMOHHBIC YIJbl HAYAIbHOW M KOHCYHOW MPUMBIYHBIX
CTOPOH (MX MOJYYalOT W3 PEUICHUST OOPATHBIX I'€OJE3UYECKUX 3a1ad M0 JTaHHBIM
KaTajora KOOpJIUHAT MyHKTOB TJIaBHOM T'€0JIe3UYECKON OCHOBBI MOJIUTOHE).

VriioBasi HaBsI3Ka CYMTACTCS JOMYCTHUMOM, €CIIM OHA YAOBICTBOPSET yCIO-

BHUIO:

f, <1vn

9

rac n - 49uCjI0O U3MCPCHHBLIX YIJIOB TCOJOJIMTHOI'O XOJd, BKJIHOYAA IMPHUMBIYHBIC

YIJIBL, €CJIM XOJ PA30MKHYTBIM.
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Ecan IMOJIYUYCHHAsA HCBA3KA OKAKCTCS oonee AOIyCTUMOI'O 3HAYCHHA, TO
HGO6XOI{I/IMO THIATCIIBHO IIPOBCPUTL BCC BBIYMCIICHUA B KXYpHAJIC WU B CJIydac
HCO6XOI[I/IMOCTI/I MMOBTOPUTL U3MCPCHUA YIJIOB TCOHOOJIMTHOI'O XOHd, U B IICPBYIO

ouepeb YIVIOB C KOPOTKUMU CTOPOHAMU.

2.4 N3mepenne JMHUH

W3mepeHne IUMHUM NPOU3BOAUTCSA OJHOBPEMEHHO C H3MEPEHUEM YIJIOB.
CTOpOHBI TEOJOJIUTHOTO XOJla HAMEPSIOT B MPSIMOM U OOpAaTHOM HaIpaBICHUSX
cTanbHOM 20-METPOBOU PYJIETKOM, HATATUBAS €€ C NOCTOSIHHBIM YCUJIMEM TOPSAKA
5 kr. Ilepen HayaaOM HM3MEPEHMI 110 CTBOPY U3MEPSEMOM JIMHUM YCTAaHABIUBAIOT
TPU-YETHIPE BEXU.

3alHAN MEPIIKK, COBMECTUB HYJb PYJETKH C HAYaJIbHOW TOUKOM, CIEIAUT 32
TeM, 4TOOBI pysieTKa Oblla yJI0KEHAa B CTBOPE JIMHUU C TOYHOCTHIO 5-10 cMm. u
IIOJAET CHUTHAJI MEPEIHEMY, KOTOPBIM, HATSHYB PYJIETKY, OTMEYAEeT LIMWIBKON €
KOoHel. JIurasce Janee mo CTBOPY JIMHMM, MEPIIMKH MPOAOJDKAIOT HaMEpEHHE,
CUMTAsl YHUCIO TOCJIENOBATENBHBIX YJIOKEHUM PYJIETKH IO cTBOpy. Ocrarkm
(momepsl) nzmepsieT ¢ TouHocThio 0,01 M.

PacxoxzaeHue Mexay pe3yabTaTOM M3MEpPEHUi, B MPSMOM M OOpaTHOM Ha-
IpaBJeHUH, HEe JOJKHO npeBbimaTh 1/2000 nnuHbl TMHUM, T.€. HE OoJjee 5 ¢cM Ha
kaxapie 100 M.

VYTl HAKJIOHA JIMHUM HA OTAEJIBHBIX YYAaCTKAX U3MEPSIOT TEOJOJIUTOM.

Pe3ynbTaThl HAMEpPEHUS TMHUN U YTJIOB HAKJIOHA BHOCST B MOJIEBOM KypHAI
(Tabmuna 3) 1 Ha cXxeMy XoJa.

CTOpOHBI TEOJOMUTHOTO X014, UMEIOLIME Pa3HbIC YIJIbI HAKJIOHA, PA3IEIISIIOT
HA YaCTH C MMOCTOSIHHBIMH YKJIOHAMH U U3MEPSIOT OTAEIIBHO.

Ha HepoBHOI MECTHOCTH U3MEPEHNE TUHUHA MOXKHO MTPOU3BOIUTH CIOCOOOM
"BaTepnacoBKHU', yAEp)KHBas Ha TJla3 PYJETKY TOPU3OHTAIBHO M, MPOEKTUPYS
OJIMH WJIM 00a KOHIIA JIEHTHI Ha 3€MJII0 OTBECAMHU.

Ha HepCCC‘ICHHOﬁ MCCTHOCTH, I'IC 3aTPYAHUTCIIbHO BBLINOJHATL HCIIOCPE-
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CTBEHHbIC WM3MEPEHUs JIMHUN, UX OMNPENEsOT KOCBEHHbIM myTeM (cMm. Ilpuio-
YKEHHE 3) Ha PEIICHUS JABYX TPEYTrOJIbHUKOB, B KOTOPHIX HAMEPSAIOTCA BCE YIJIbI U
JIBE€ CTOPOHBI (0a3uChl) TPEYroJbHUKOB, JJIMHBI 0a3WCOB HU3MEPSIOTCS Kak
MUHHMYM YE€TBIPE pa3a, C YYE€TOM YIrjOB HakJOHA. ['OpHU30OHTaNbHBIE YIJIBI B
TPEYTOJbHUKAX JOJKHBI ObITh B mpenenax ot 30° mo 120°.

["'opu3zoHTaNBHOE MPUIIOKEHHUE JIMHUK BBIYUCIISIOT 110 (hopMyJie

S, =S4 +NAI-AS
Tle Scp.- CPENHUM pe3yNbTaT U3MEPEHUs JIMHUU, 1 - YUCIO YJIO0XKEHUH PYJIETKU B
CTBOpE JIMHUU, Al- TMONpaBKa K JJIMHE PYJETKH, MOJYYCHHass B pe3yJibTaTe

KOMITapHUpPOBaHUA, ASV - IIOIIPpaBKa 3a HAKJIOH JIMHHUHU K TOPHU30HTY.

AS, =2S, sinzg — onpeenseTcs U3 TalIuil.

2.5 O1eHKa TOYHOCTH PadoT MO PA3HOCTAM JABOWHBIX U3MePEeHHU

N3MepeHHble 3HAUEHUs YIJIOB 3aHOCATCS B TaONuIly 4, 3aT€M BBIYUCISAETCS
UX Pa3HOCTh B KaXJOM IOJIHOM IPUEME, KOTOpasi BO3BOJUTCS B KBajapar. CpeaHsis

KBaJpaThuiHasi onnoKa OIHOI'O UBMEPCHUS

o [d /382 g
2.6

Tabnuua 4 OneHka TOYHOCTH YIII0B MO PA3HOCTSAM JBOMHBIX U3MEPEHUN

Ne 3HayeHue yria Pasuuna d d?
ILII. u3 | monynpuema u3 Il monynpuema
1 204 57 15 204 56 45 +30 900
2 218 53 45 218 54 15 -30 900
3 142 44 45 142 44 15 +30 900
4 220 27 00 220 27 00 0 0
3) 104 45 45 104 46 15 -30 900
6 194 56 45 194 57 00 -15 225
Y= -15 3825

CpenHsis kBaApaTruiecKkas olmmoKa yria noJiydeHHOTO U3 TIOJIHOTO Mpuema

2
Mcp:il\/'d d=d— 1/3825 ~ +18"
2V n 2 6
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OreHKa TOYHOCTH CTOMETPOBOTO OTpE3Ka JIMHUM IO PA3HOCTSIM JBOMHBIX
M3MEPEHUN BBITIOIHSACTCS B CIEAYIONIEM MOpsAKE (CM. TabiuILy 5)

Ta6numa 5 OneHka TOUHOCTH JTUHUM 110 PA3HOCTSIM ABOMHBIX H3MEPEHUM

No JlImHa TUHUH, M q N P=K/N o P o2
1. 1. psiIMO o0paTHO
1 255,78 255,92 -14 13 0,38 196 74,48
2 205,54 205,44 + 10 11 0,45 100 45,00
3 245,79 245,69 + 10 13 0,38 100 38,00
4 115,10 115,14 -4 6 0,83 16 13,48
5 312,09 311,94 + 15 16 0,31 225 69,75
6 154,24 154,30 -6 8 0,62 36 22,32
7 227,36 227,46 -10 12 0,42 100 42,00
8 228,94 228,96 -2 12 0,42 4 1,68
- -1 306,25

[lpumeuanue: N - uyucno ynoxxeHuid 20-TH METpOBOW pyieTKu, B m3Mmepsemoin nuauu; K -
K03 unmeHT, pa3Hblii ynciay ynoxeHwid pyierku B 100 metpoBom otpeske (k=5); P — Bec
OTAEIBHOTO U3MEPEHUSI.

Cpennsist kKBagpaTuyeckas omimOka Hamepenus 3HaueHus: 100-meTpoBoro ot-

PC3Ka JIMHHUU

E 306.51
R L ~+4.4
Haoo \/ 2n 16 ¥

Cpennsisi kBaapaTuyeckas ommoka cpennero 3Hauenuss 100-meTpoBoro ort-

2
ek (071, [B065L_ L,
2 n 8

2.6 Bpluuc/jieHne KOOPAUHAT TOYEK T€OA0JJUTHOI0 X0/1a

pe3Ka JIMHUU

KoopnuHaTel TyHKTOB XOJa BBIYMCISIIOT B BEIOMOCTH KOOPAMHAT B
CHEAYIOLIEN TTOCIEN0BATEIBHOCTH

-BBIIIACHIBAIOT B BEJOMOCTb U3MEPEHHBIE 3HAYEHNS TOPU30HTAIBHBIX YTJIOB
M BBIYUCIICHHBIE TOPU3OHTAIBHBIE MPEAJIOKEHUS CTOPOH TEOJOJUTHOTO XOJa, a
TaKK€ HCXOAHBbIE JaHHbIE (HAYaJdbHbIH U KOHEYHBIA JUPEKIIMOHHBIE YTJbl U

KOOPJIMHATHI OMOPHBIX MYHKTOB I€01€3NYECKON OCHOBBI);
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-BBIUMCILIIOT  YIJIOBYIO HEBS3KY XOJa M pPaCHpelessioT €€ MEKIy
U3MEPEHHBIMU YTJIaMU MTOPOBHY, C OOPATHBIM 3HAKOM;

-[I0 MCIPABJICHHBIM YyIJIaM IIOCJIENOBATENIBHO BBIYUCIAKOT JUPEKIHOHHBIE
yTJIbI IMHUNA, UCTIOB3YS (POPMYIIBI:

a, =a, ,+180— 4, 1 npaBeIX yIJIOB [IOBOPOTA,

a,=a,,+p,. £180 ,Ipu JEBBIX yriax IOBOPOTA.

B dopmynax npuHATh 0003HAUYCHUS:
a,,Q, - JUPEKIVOHHBIE YIIbl INPEAbIAYLIEH U IOCIEAYIOEH CTOPOH TEOMI0-
JIUTHOI'O X0Ja,
Bess B,, ~“MICTIPABIICHHBIC JICBBIC MIIM TMPABBIC YTJIbI MEXKTY COCCTHUMH JTHHUSIMHU.

KoHTponeM BbUHMCIEHUS [IUPEKIMOHHBIX YIJOB B 3aMKHYTOM XOJI€
ABJISIETCS COBIAJCHUE 3HAYCHUSA NUPEKIIMOHHOIO yrila HayaJbHOM CTOPOHBI X014,
IIOJIyYE€HHOI'O IIEPBBIA pa3 OTHOCUTEJIBHO UCXOJAHOW CTOPOHBI M BTOPOM pa3 Iociie

3aMbIKaHUs XOJa. B Pa3OMKHYTOM XOAC BBIUMCJICHHBIM 10 xXonay I[Hp@KHHOHHBIﬁ

%wonyrom  KOHEYHOW MCXOJHOH CTOPOHBI JOKHA COBMAAaTh C 3aJaHHBIM

JVPEKIIMOHHBIM YTJIOM «,

-110 AUPEKITMOHHBIM yTJIaM BBIYHUCIISIOT pyMOBI (TaOJIMYHBIC YTIIbI);
-BBIYUCIIAIOT TPUPAIICHUS KOOPAWHAT IO CTOPOHAM XOa C ITOMOIIBIO

MUKPOKAJIbKYJISITOPA, UCTIONIB3Ys (POPMYITBI:

Ax =S, COSax = £S, COS T
Ay = s, sina =+s,sinr

-HaXOJST CYMMY BBIYHMCIIEHHBIX IPUPAILIEHUNA KOOPIUHAT MO popMyiam,

ZAX = Xkon ~ Xpay
ZAy = Yron = Yhau

-BBIUHCIISIIOT TEOPETUUECKUE CYMMBbI IPUPAILEHUI KOOPINHAT;

-BBIYUCIIAIOT HEBA3KU B IIPUPALICHUAX KOOPAUHAT

f =D Ax=> Ax;

fr 2y =28y,
-BbBIYUCJISAIOT JII/IHCI\/’IHYIO HEBA3KY TCOJOJIUTHOI'O XO0J4a
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f=t 2 —f2
f f, . 1

U OTHOCUTEJIbHYIO HEBSI3KY Z g0, eciau z S° T 2000 , TO HEBS3KH B MPUPAIICHUAX

KOOpAMHAT PACHpPENEsoT ¢ OOpaTHBIM 3HAKOM IPONOPLUUOHAIBHO JJIMHAM
CTOpPOH X013,

-CyMMa HCHIPABJIEHHBIX MPUPALICHUNA JOJDKHA DPABHATHCA TEOPETHUECKOMU
CyMMe;

-KOOPAWHATHI IMTyHKTOB X0/ BEIYUCIISIOT IMOCIEIOBATEIBHO 0 (popMyiaMm:

X, =X, TAX

n+l ucn!

yn+l:yn+Ayucn '

3aMKHYTBIA XOJ BBIYMCIISIETCS KaK YaCTHBIM BapUAHT PA30MKHYTOI'O XOJa,
(X,=X,;»=Y,) TIe Teopermdyeckas CyMMa IPHPALICHUI KOOPJAMHAT PABHSACTCS
HYJIIO.

IIpr nomyyeHHH HENOIYCTUMOM JIMHEMHOM HEBSI3KH BCE BBIYMCIICHUS
IIPOBEPSAIOT WU MOBTOPStOT. Ecinu apudmernyeckue npocyeTsl He 0OOHAPYIKEHBI,

TO IMOBTOPAKOT U3SMCPCHU:A TJIMH JIMHUH.
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BEJIOMOCTD BbIYMCJIEHA KOOPAMHAT

Ne H3smepeHHsbie Hcnpasnennsle | JIUpeKLIUOHHBIE S, coS [Tpupamenus KoopauHas!
ToUeK yl",J'IEI yl",J'IEI yl"’J'IP’I " sin Brrunciiennble HcnpasneHnubie
° ° ° AX Ay AX Ay X y
1 2 3 4 6 7 8 9 10 11 12 13
56
-6 31238 30
o7 204 57 00 204 56 54 -8 15384.45 | 35447.76
-7 337 3553 255.85 +236.53 | -97.54 | +236.53 | -97.62
1 218 54 00 218 53 53 -6 15620.98 | 35350.14
-6 16 29 17 205.49 +197.04 | +58.32 | +197.04 | +58.26
2 142 44 30 142 44 24 -8 15818.02 | 35408.40
-7 3391341 245.74 +229.77 | -87.15 | +229.77 | -87.23
3 220 27 00 220 26 53 -3 16047.79 | 35321.17
-6 19 40 34 115.12 +108.40 | +38.76 | +108.40 | +38.73
4 104 46 00 104 45 54 +1 -10 16156.19 | 35359.90
-/ 304 26 28 312.02 +176.47 | -257.32 | +176.48 | -257.42
58 194 56 52 194 56 45 16332.67 | 35102.48
319 23 13 1234.22 | Ymp | +948.21 | -344.93 | +948.22 | -345.28
59 dT | +948.22 | -345.28
> Prp= 1086 45 22 1086 44 43 f -1 +35
S pr= 1086 44 43 f=x/f2+ f? =+35cu
fon= 439" | |
f 3 1 < 1
oo™ | =tlVn =24 3'S, 123422 3500 2000
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2.7 'eomeTpHYecKoe HUBEJIUPOBAHHNE TOYEK TEOI0JIUTHOIO X0/

[IpeBpliieHUsT MEXJy TOYKAMU TEOJIOJUTHOIO XOJA ONPEACISIOTCA I'eo-
METPUYECKUM HUBEIMPOBAHUEM, METOJOM U3 CEpPEIHHbI, IPOKJIAJbIBAs HUBE-
JIMPHBIA XOJ OT MyHKTa, UMEIOIIETO TBEPAYIO OTMETKY.

Ha poBHBIX ydacTusAX INPEBBIICHUS MEXK]Y 3aKPEIUICHHBIMU TOYKaMH OIl-
penensoTcs ¢ OJHOM CTAaHIMM, HAa KOCOropax MpOKIAAbIBACTCS  XOJ

MOCJIE0BATEILHOTO HUBEIUPOBAHUS, UCTIONB3Ysd X-TOUYKH (puc. 4).

e "

Puc.4 FGOMGTpI/I‘IGCKOG HHUBCJIMPOBAHUC TOYCK TCOAOJIUTHOI'O XOda

[Topsimok paboOThl Ha CTaHIMKM PEKOMEHIYETCS CIEAYIONIUI: HUBEIHUP
YCTaHaBJIMBAIOT IPUMEPHO MOCEPEANHE MEKIY TOUKaMH (HE 00s3aTeNIbHO B CTBO-
pe). Uncmpymenm npusooumcs 6 pabouee nonodxicenue, Ha HUGEIUPYEMbIX TOUKaX
yCTaHaBJIMBAIOTCS OTBECHO peiiku. HaBoast mpyby na 3aouiowo petiky u, puBens
My3bIpEK IWIMHAPUYECKOTO YPOBHS B HYJIb-TIYHKT, CHUMAIOT OTCUET IO YepHOU
cmopone petiku. Hasooam mpyby na nepeowroro petiky, W, YOSOUBIINCH, MO
1Y3bIPEK YWIUHOPUYECKO20 YPOBHS OCMAEmcsl 8 HYJIbIYHKIE, Oelaion omeyen 10 YepHON
ctopoHe. CHMMAKT OTCYET IO KpacHOMl CTOpOHE mepenHel peiku. CHUMAKOT
OTCUET IO KpacHOW CTOpoHE 3amHed peiiku. (B MoMeHThl OTCueTOB penku
MOKAaYMBAIOT, U HAOIIOAATElb 3alUChIBAET HAMMEHBIIINE OTCUYETHI).

OtcyeTsl 1O paiikam OepyTcsl B MUJUIUMETPAX M 3aMUCHIBAIOTCS B COOTBET-
CTBYIOIIIME rpadbl HUBEIUPHOTO XypHasa (Tadbnuia 7).

He yxonas co craHiMM, BBIYUCISIOT MPEBBIIMICHUS MEXAY TOUYKAMU IO Yep-
HOM M KPacHOW CTOpOHaM peiiku, ucronb3ys Gopmyny h =3 - 11, rae 3 -orcuer mo
3agHen pelike, II - orcuer mo mepeaHen perkKe, 3aTeM BBIUYUCISIOT CpEIHEe

npeBbIlIeHHE Nep.
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Ecnu mpeBbItieHns1, HaliICHHBIE TI0 Y€PHOU W KPACHOM CTOPOHAM peek, Oy-
YT OTJIIMYUTHCS 00Jiee ueM Ha SMM, 3allUCH B )KypHaJIe aKKypaTHO 3a4€pPKUBAIOT U
U3MEPEHUS MTOBTOPSIOT.

Ha cnenyromelt craniuum peiika, CTOSIBIIAsI HA MEPEAHEN TOUKE, CTAHOBUTCS
3aJiHel (0cTaeTcst Ha MECTE), a 3a]HsIs PeKa MEPEHOCUTCS Ha TIEPEHION0 TOUKY.

Tabmuma 7 JKypHan reoMeTpuyecKoro HHUBEIMPOBAHUS TOYEK 3aMKHYTOTO
TeooauTHoro xoaa 10 asrycra 2010r.

=~

= Ne nHuBenn Orcuetst o Cpenne g HcnpaBnennbie

cEs - TOHGJI: p- perikam [IpeBbuuieHus| mpe- § I gsbnjilemm OtmeTtku (M)

° BBILICHH | O p

= 3 I

1| mmi17- | 0387 | 2631 2244 240,922
-1 1 5072 | 7312 -2240 2242\ 2 -2240 238,682

2 T - 1029 | 2427 -1398 1306 | 2 238,682

- X1 5718 | 7112 -1394 -1394 237,288
3 X1 - 1264 | 2703 -1439 237,288
- X, 5049 | 7388 -1439 -1439 2 -1437 235,851

4 Xp - 1137 | 2746 -1609 235,851
-1.1.2 5821 | 7431 -1610 -1610 12 -1608 234,243

5 T.r.2 - 1821 | 1459 +362 234,243
Tr13 | 6506 | 6144 1362 362 2 364 234.607

6 T.1.3 - 2838 | 1229 + 1609 234,607
Trr4 | 7523 | 5914 | +1gog9 | T1609 |2 1611 236218

7 T.1.4 - 2735 | 0815 + 1920 236,218
-T.T.5 7420 | 5504 + 1916 t1918 | 2 1920 238,138

8 T.1.5 - 2991 | 0209 +2782 238,138
TIOI17 | 7676 | 4896 12780 2781 | 3 2784 240,992

KonTpons | 65887 | 65920 -33 -17 17 0

[locne 3anosHEHUs KaXIOW CTpPaHULBl XypHAJIa JEJIal0T IMOCTPAaHWYHBIN
KOHTPOJIb BBIYMCIICHUSI MPEBBIICHUI, KOTOPBIN 3aKitoyaeTcss B COOMIOACHUH (B

npejenax oMOOK OKPYTIICHHS) CIEIYIONIETO YCIOBUS:

1
thp :E(ZB_ZH>
3aMKHYTBIA HUBEIMPHBIA XOJl 3aKAaHUMBAETCS HA HayaJlbHOW TOYKE, I10-

ATOMY €r0 HEBSI3KY BBIUMCIISIIOT IO opmyie: f, = Z h,,

B PAa3OMKHYTOM XOAC, IIPOJOKCHHOM MCXKIAY MNOYHKTaMH, HMCIOIIWUMHU

TBCPAbIC OTMCTKHU, HCBA3KY HAXOAAT N3 COOTHOIICHUSA
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fh =thp_(HKOH _HHAI{)’
rne H,,, n H,,, - UCXOINHBIE OTMETKM HAYAIBHOTO M KOHEYHOrO MYyHKTAa XOJa

TCOMCTPHUUCCKOI'O HUBCIIMPOBAHUSI.

[IpenenbHbIE HEBSI3KM XOJI0B TEOMETPUUYECKOTO HUBEIUPOBAHUS BBIYUCISIOT
no QopMyiamMm, NpuBeleHHbIM B Tabnuue 2. Ilpu momydeHUM HEAOMyCTUMOM
HEBSI3KH BCE HAOIIOACHUS TOBTOPSIOTCS. BBIYMCIIEHHE OTMETOK TOYEK MPOU3BO-
JUTCSL B JKypHaJe TEXHHUYECKOTO HUBEIUPOBAHMS IO HCIPAaBICHHBIM IPEBBIIIE-

HUsIM. Bee pacueTsl BeyTcsi ¢ OKPYTIEHUEM 10 MIJIITUMETPOB.
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3 Tonorpajguueckas cbeMka B Mmacmradax 1:500 u 1:1000

3.1 I'opu3oHTaJILHASI ChEeMKA 3aCTPOEHHBIX TEPPUTOPHUIA

KOHTypBI ¢ 4ETKMMHU OYEpTaHUAMH CHUMAIOT B MPEIENaxX ydyacTKa ChEMKH,
OT TOYEK M CTOPOH TEOJOJIUTHBIX XOH0B. CBEMKHM 3aCTPOCHHBIX TEPPUTOPHM
IPOBOAUTCSA CIOCOOOM MEPIEHIUKYIISAPOB, MOJSIPHBIM CIIOCOOOM, JTUHEHHBIMU U
YIJOBBIMU 3aC€UKaMH, a TakkKe KOMOMHAIMSIMH BBIIICYKa3aHHBIX CIOCOOOB.
3nanHusi OOMEpSIFOTCS 110 KOHTYPY.

CpeMke noasnexar Bce noApoOHOCTH, BbIpaKaroluecs B MaciTalde MiiaHa, B
YaCTHOCTH, 3JaHUS C ApXUTEKTypHbIMU BbIcTynaMu (0.5 MM B MacmTadbe ChEMKH),
u3I0Mbl (acagHOM JMHMM, TpaMmBailHble IIyTH, MayTbl, MOCTbI, MNaMITHHUKH,
CKBEPBI, CMOTPOBBIE KOJIOIIBI TOA3EMHBIX KOMMYHUKAaIUM, cTon0b1 JIDIT u nunmit
CBSI3U, KOJIOJLBI, BOJOPa300pHBIC KOJOHUH, 3€JICHbIE HACAKICHUS U JIpyrue
IIOCTOSIHHBIE COOPYKEHHSI.

He mnopnexar chbeMKe NEPEHOCHBIE M BPEMEHHBIE COOPYXEHUS, Haxo.sd-
IIMeCsl Ha Mpoe3Jax M BHYTPU KBapTaJlOB, KUOCKU, CTEHJbI, MYCOpPHBIE SIIHKH,
NPEIOXPAHUTENbHbIE TyMOBI, @ TaK)XE€ HWHBIE COOPYXKEHUS Ha CTPOMUTENIbHBIX
IUIOIIAKAX.

CpeMKa mpoe310B NPOU3BOAUTCSA CIIEIYIOMIMMHU CIIOCOOaMMU:

- CIOCO0 MepreHauKyY/IIpoB (Ha puc.S).

JliHa neprneHauKyaspoB pu cheMke B Macmitade 1:500 gomyckaetcs o 4
M, B MacmTtade 1:1000 - no 6 M. C npuMeHEHUEM 3KKepa JUIMHY MepHeHANKY-
JIPOB, U3MEPSAEMBIX MEPHOM JICHTOU WIHM PYJIETKOU, pa3pellaeTcs: yBeJINUUBaTh 10
20 m npu creme B macmrade 1:500 u 40 m mpu cbemke B macmrade 1:1000.
JlaHHBIA CIOCOO MPUMEHUM, €CIUW KOHTYpPhI pacrojaratorcs MoOIu30CTH OT
CTOPOH TEOJOJUTHOTO X0/a;

- MOJSApHBIA C€rmoco0. VYTIbl M3MEPSAIOTCS OJHUM  MOJYIPUEMOM C
OPUEHTHPOBKON JMMOa MO NPUHATOMY HCXOAHOMY HAIPaBJICHUIO, U 3TOTO
oTcYeT no JuMOy ycTaHaBiuBaere paBHbIM 0°00, mpu HaBeeHUU TPYObl HA TOUKY

TCOOJOJIMTHOI'O XOJ4a. HompHme paCCTOSIHHUA HAMCPAIOTCA MepHOﬁ JICHTOM WJIN
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HUTSHBIM JanbHOMepoM. [lpenenbHast nauMHA MOJSPHBIX PACCTOSIHUM HE JOJDKHA
npesbimath 40 M (1:500) u 60 m(1:1000) - ecam paccTOSHUS HU3MEPSAIOTCS
HUTSHBIM JaiabHOMepoMm, W 120m (1:500) u 180m (1:1000), ecnu paccTosiHUS

U3MEPSIOTCS MEPHOM JIECHTOM.

Puc. 5 - AGpucC rOpu30HTAIBLHON ChEMKHU

- JTUHEWHas 3acedka (TOYKa S5) MPUMEHSETCS NPU ChEMKE KOHTYpPOB JIe¥Ka-
IMX BOJM3U CTOPOH TEOJOJUTHOTO XOJa, KEJIATeNbHO, YTOOBI TPEYrOJbHHUK
3aCEeYKH ObLT PABHOCTOPOHHUM;

- crmoco0 TpsAMOM YIJIOBOM 3aceyKd  PEKOMEHAYETCS JJIsl ChEeMKH
TPYAHOAOCTYIIHBIX U YAAJIEHHBIX TOYEK;

- B HEKOTOPBIX CIydasX MOJE3HO MPUMEHATh KOMOMHAIIUYU BBIIICYKA3aHHBIX
croco00B.

OG6Mep KOHTYpPOB 37aHUN MPOU3ZBOAMUTCS PYJETKON MO IIOKOJIO, OJIHOBpE-
MEHHO C JTHUM JeaeTcsi oOMep BCEeX MPHUCTPOEK K 3MaHUI0 U apXUTEKTYPHBIX
JETAJIEN COOPYKEHMUS.

[Ipu cbeMKe KOJTOAUEB MOA3EMHBIX KOMMYHMKAIMA MPOMEPHI JEIAIOTCS K
LIEHTPaM CMOTPOBBIX JIFOKOB.

Konoaipl B c€nbCKON MECTHOCTH CHUMAIOTCS IO UX KOHTYPY.

[Ipu cveMke CTOJIOOB W OTACHBHBIX JCPEBHEB MPOMEPHI JETAIOTCA 10

HpeAroaaraeMoil cepeinHbl 00bEKTa.
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[Tocne cheMKH MPOE3NOB BBHIMOJHIETCS BHYTPHUKBApTAJIbHAsi ChEMKa TEMHU
e Croco0amMu, OT TOUYEK OTIOPHOU CETH.

Ecnu HEBO3MOXXHO NMPUMEHUTHh HU OJUH M3 OIMUCAHHBIX BBIIIE CIOCOOOB
(HampuMep, OpU ChEMKE HAIBOPHBIX MOCTPOEK B CEIHLCKOM MECTHOCTH), CheMKa
BHYTPU KBapTaja BEIETCS MPOMEpPAMH OT YIJIOB 3JAaHUM, CHATBIX IPU CHEMKE
npoe3noB (puc. 5). Ilpu sToM Kaxkgas BHOBb CHUMaeMas TOYKA JIOJKHA MMETh
MUHHMYM JIBa IIPOMEPA 10 paHee CHATHIX TOUEK.

N3mepeHHble yriibl U pacCTOSHUSA, pe3yJbTaThl oOMepa 3/1aHMil MOKa3biBa-
I0TCSl B a0puce - CXEMaTHMYEeCKOM 4epTexe, cocTaBiIeHHOM oT pyku. Ha abpuc
HAHOCATCS TOYKU M JIMHUM TEOJOJUTHOTO XOJa, C KOTOPBIX MPOU3BOJAMIIACH
ChEMKa, B3aUMHOE PACIIOJIO)KECHUE KOHTYPOB U PE3yJIbTaThl U3MEPEHUN U Jeia-
I0TCS TIOSICHUTENIbHBIE HAAMUCH (puUC. 5). AOpUC SBISETCS BAXKHBIM IOKYMEHTOM, C
MOMOIIIbI0 KOTOPOTO COCTAaBJISIETCS IJIaH, MO3TOMY OH JIOJDKEH OBITh COCTaBIIEH
YETKO, ICHO U aKKypaTHO 0(hopMIIEH.

Hanecenune KOHTYpOB Ha IJIaH MPOM3BOMSTCS B CIEAYIOUIEH IMOCIEI0BA-
TEJbHOCTHU:

- Ha TUTAHIIETE C MOMOIIbIO JUHENWKHU JIpoOkIlieBa CTpOUTCS CeTKa KBajpa-
ToB 10%10 cM™;

-0 KOOpPAMHATaM HAHOCAT HA IJIAaH MYHKTbl T'€0JIE3UNYECKOW OCHOBBI H
TOYKU TEOJOJUTHOIrO Xoja. PaccrosiHMe Ha TUlaHe MEXIY COCEIHUMHU TOYKaMU
MJIAHOBOTO OOOCHOBAaHMS HE JIOJDKHO OTIMYAThCS OT TOPU3OHTAIBLHOTO MPHIIO-
’KCHUSI, BRIIMMCAHHOT'O B BEIOMOCTH, He 0ojee uem Ha 0.2 uM, B MaciTabde IjaHe;

-KOHTYPBI HAHOCSITCS Ha TUIaH MO a0pUCy C MOMOIIBIO TPAHCIOPTUPA, W3-
MEpUTEIIsI, MACIITAOHON JIMHEWKU W TpeyrojibHUKa. Eciu mossipHbIe pacCcTOSHUS
npeBbimaoT 30 M (pu cbeMke B MacmTade 1:500) u 60 m (B macmrade 1:1000),
TO HakKJaJKa TaKUX TOYEK IPOU3BOJUTCS IO BBIYMCICHHBIM OTHOCUTEIBHO

MYHKTOB pabo4yero 000CHOBaHUS ChbEMKHU KOOPAMHATAM.
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3.2 BepTukajbHas CbeMKa 3aCTPOEHHbIX TEPPUTOPHIA

BepTukanbHas cheMKa MpPOE3/I0B U BHYTPUKBapTajdbHas ChEMKa BBITIOIHS -
IOTCSl TEXHUYECKUM HUBEIMPOBAHUEM WM TOPU30HTAIBHBIM JIY4OM TEOJI0JIUTA,
TaxeoMeTpa U KHUIIperess, UMEIoIIero ypoBeHb npu Tpyode. HuBenupoBaHnue 3a-
CTPOCHHOM TEPPUTOPHH YKa3aHHBIMHU CIIOCOOAMU I1€7eCO00pPa3HO BBINMOJHATh HA
PABHUHHBIX y4acCTKax P IIOTHOM 3aCTPOMKE.

Beck ydacTok CcheMKH JOJDKEH OBITH MOKPHIT BBICOTHBIMU IMHKETaMH HE
pexe uem uepeB 20 M npu creMke B Macmtade 1:500 u 30m npu cheMke B Mac-
mrade 1:1000. KpoHe TOro, muKeTsl TOJKHBI OBITh ONPEIEIIECHBl U B XapaKTEPHBIX
MecTax, 4ToObl 00ecTIeYnTh N300pakeHue BCeX JieTaliel penabeda.

[Ipu ompeneneHun MUKETOB BO3JIE YIJIOB 3[aHUs, TJI€ UMEIOTCS MOJCHITIKH
IPYHTa, BBICOTHBIC IHUKETHI JIS MPABUIBHOTO H300pakeHUs pelibeda cleayeT
OpaTh Ha HEKOTOPOM PACCTOSIHUU OT CTPOCHHMIA.

[Ipy HUBENMPOBAHUMU OMPEIECTAIOTCS OTMETKH KOJIOJIEB, BepXxa W HU3A
MOATIOPHBIX CTEHOK, ITOKOJICH 3/1aHMi, BXOJOB B 37aHHUSA, OKOH TIOJIOJBHBIX
ATaXKe.

[Ipyn HUBENMMpPOBAaHUHM Ha Tpoe3AaxX OMPEACISIIOT OTMETKH Yy (acaJHOU JIu-
HUHU, Ha OcH (cepeauHe mpoe3/a), Ha OpOBKe U JHE KIOBETOB.

[To cnenuanbHOMY 3aJlaHUI0 MOTYT OIPENENATHCS JIOMOJTHUTEIbHBIE OT-
METKH: CEPEANHBI BbE370B BO JBOPHI, HACTUIIOB, MOCTOB M HHBa ITyTEIPOBOIOB,
rOJIOBOK TPaMBaMHBIX PEJIbCOB U T.II.

BrIunciieHHbIE BBICOTHI IMKETOB Ha IJIaH BBIHCHIBAIOTCS ¢ TOYHOCTHIO JI0 1
CM.

PucoBka penbeda MOXET ObITH BBINOJHEHA HEMOCPEICTBEHHO B IpOIECCe

CbCMKH Ha IIJIaHC, COCTABJICHHOM I10 pE3yJibTaTaM FOpH3OHT3J’IBHOﬁ CBbCMKHMH.

26



3.3 Men3yabHas Tonorpaguyeckasi CbeMKa

Men3synbpHas Tonorpaguyeckas cheMka mnpousBoAauTcs B maciirade 1:500.
VYyacTok CheMKHU 3aJa€TCsl PYKOBOJAUTEIEM MPAKTUKH, IMIIOMIAJALI0 OKOJO 3-5 ra.
Ceuenue penbeda ropuzontansiMu uepe3 0.5 M npu yriax HakjioHa 70 6° u 1 M
MIpY yIJiaXx HaKJIOHA CBbIlIE 6°.

MeHn3ynbHasi ChEMKa BBIMOJHAECTCS Ha CHENUAIbHO MOATOTOBICHHOM
maHmere kunperensmu-apromaramu Kb-1 wim KA-2.

Ha mnmanmere cTpoutcs KOOpAWHATHAs CEeTKa co cTopoHou 10 cwm,
HAKJIaIbIBAIOTCS MO KOOPAMHATAM TOYKH TEOJOJUTHBIX XOAOB C IMOJNUCAHHBIMHU
BBICOTAMHU U CUTYaIlMsl, CHATAsE METOIAMU TOPU30HTAIBHON CHEMKH.

[ToBepx muIaHIIETa HAKJIEUBAETCS JIUCT Kajibku (pyOailika), B KOTOPOM
HAIPOTUB OMOPHBIX TOUYEK MPOPE3AIOT OTBEPCTHUS PAa3MEPOM OKOJIO 1 cM.

[lepen moneBbIMH paboTaMH TMPOU3BOJAT BCE TMOBEPKM MEH3YJbl U
KUIIPETeNs U JCNA0T 3aKI0UYCHUE O MPUTOJHOCTH KOMIUIEKTa JJIi MEH3YJIbHOU
cbeMKH (cM. [Tpunoxenus 3 u 4).

B none nepen HadanoM cheMKH (OJIMH pa3 B JIEHb) MIPOBEPSIIOT BHITIOJIHECHUE
CJIECIYIOIINUX YCIOBUM:

-0Ch KPYTJIOT'O YPOBHS JOJKHA OBITh TIEPIICHAUKYJISIPHA HUKHEHN MJIOCKOCTH
JIMHEMKHU,

-mecto Hyslsg (MO) BepTUKAJIBHOTO Kpyra HE JOJDKHO OTiudYatbest oT 90°
0onee uem Ha 1°.

B xypHanm MeH3yJbHOM CHEMKH UYEpPHUJAMHU BIHCHIBAIOT KOOPAMHATHI U
BBICOTBI BCEX OMOPHBIX MMYHKTOB.

Covemke B Mactaratde 1:500 momiexar:

-Bc€ (KpoMe€ OOBEKTOB, CHSATHIX METOJAaMU TOPU3OHTAIHHOM CHEMKH)
CTPOCHHUSI U COOPYKEHHS, B TOM YHUCJE CTPOSIIUECS, C YKa3aHUEM Ha3HAYCHHS
CTPOCHHUS, ITAKHOCTH U MaTepuasa CTPOCHUS;

-TPAHUILIbl CETbCKOXO3SIMCTBEHHBIX yTroaui (MauHs, Jyr, 3aJeXd U T.1.) U

BCSIKOT'O pojia orpaxacHus (3a00pbl, TPEIbIKU U T.11.);
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-ruaporpaduueckas cetb (pyubH, ype3bl BOABI B peBax, Mpyaax, o3epax,
rIyOMHBI peK W TMepexoisl M T.I.); pelbed MECTHOCTH C H300paKeHHEM
TOPU3OHTAISIMU PA3NMUYHBIX (OpM penbeda W KOHTYPHBIM 3HAKOM «OOpPBIBY» -
OOpBIBOB, CKaJI, OBParoB, MPOMOHH U T.I1.).

CweMKa KOHTYPOB | penbeda BelIeTcs MOJISIPHBIM criocoooM. PaccTosiHus 1o
peeuHbIX (MMKETHBIX) TOYEK HE JOJDKHBI ObITh Oosiee 60 M MpH ChEMKE YETKHX
KOHTYPOB, U 60 M Ipu ChEeMKE HEUYETKUX KOHTYPOB, a MPU ChEMKE penbeda — 10
150 M. PaccrosiHme Mexmy COCETHUMH pPEEeYHBIMH TOYKAMU JOJDKHO OBITh HE
oonee 20 m.

[lepen creMKOI HA CTAHIIMH BBIIOJHAIOTCS CIIEAYIONINE MOATOTOBUTEIHHBIC
paboTHhI:

-MEH3yJla LEHTPUPYETCA C TOYHOCTHIO 5 CM (C MOMOIIBI0O HUTSHOTO OTBECaA,
IPUKJIAJBIBAEMOIO K MEH3YJI€ MOJ ONOPHOM TOYKOM, HAHECEHHOW Ha IUIAHILET)
MOCJI€ TPEIBAPUTEITHLHOTO OPUEHTUPOBAaHMS €€ Ha IJa3 MO0 HaIpaBJICHUSIM Ha
JpyTHe OTIOPHBIE ITYHKTHI

-MEH3YyJIa HUBEJHUPYETCs (My3bIpEK KPYIJIOro YPOBHS Ha JIMHEHKE KUIperess
YCTaHABIMBAETCS B HYJIb-IIYHKT C TIOMOIIBIO MIOJbEMHBIX BUHTOB);

-OKOHYATEJIbHOE OPUEHTUPOBAHUE IUIAHLIETA BBIMOJIHAETCS HE MEHEEe YeM
M0 JIByM BeXaM, YCTAaHOBJICHHBIM Ha HauOOJIee YAAICHHBIX BUIUMBIX C JaHHOU
CTaHIINU, TOYKAaX ChEMOYHOTO 00OCHOBAHMUS;

-Ha CTaHIIUU y KUMPETessl OMPenesieTcs MeCTO Hylsl BEpTUKAIBHOTO Kpyra
U W3MEpseTCS BBICOTA MHCTPYMEHTa |1, W OTH JaHHBIE 3aHOCATCS B
COOTBETCTBYIOIIHE Tpadbl MOJIEBOTO KypHAA;

-HaMe4YaeTcs TMPUMEPHBIM TOPSJOK CHEMKH KOHTYPOB U penbeda
MECTHOCTH, TIpUYEM, AJII ChbeMKH peiibeda PeeuHble TOYKU TOJKHBI OBITH B3SATHI
[0 BCEM M3TrM0aM CKEJNETHBIX JUHUM penbeda, a MpU ChbeMKEe BOJOEMOB — MO HMX
oeperam

-KaK TpaBWJIO, ChEMKa CHUTyallMH BEACTCS OJHOBPEMEHHO CO ChEMKOU
penbeda. ['ycrora HabMpaeMbIX PEEUHBIX TOUYEK 3aBHCHUT OT CJIOKHOCTH OOBEKTOB

CbCMKU.
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B mponecce cheMKH pEKOMEHAYETCS CICIYIOIIMK MOPANOK ACWCTBUNM Ha
CTaHIIUU:

-[I0CJIE YCTAaHOBKHM pEWKM HAa CHUMAaeMyl TOYKY BpalllalOT JHUHEHKY
KUIpEreyis Ha IUIAHIIETe BJOJAb TOYKM CTOSIHUSL MEH3YJIBI M HaBOIST
BEPTUKAJIHYIO HUTh CETKH TaK, YTOOBI OHA JieNuia perKy Mmomnojam;

-OCHOBHYIO HHUTbh JHarpaMMbl CETKH HaBOJAAT Ha otcyeT «l», paBubiii 1000
MM wid 2000MM ¥ MUKPOMETPEHHBIM BHHTOM ajWJaJbl BEPTHUKAIBHOTO Kpyra
BBIBOJIAT ITY3bIPEK [IWIMHAPUYECKOTO YPOBHS HA CEPEUHY;

-CHUMAIOT OTCUETHI «B» MO KPUBON TOPU3OHTAIBHBIX PACCTOSHUMN U «C» TIO
KPUBOW MPEBBINICHUH, C HAMMEHBIIUM 3HaueHHeM Kod(dduiuenta k (Ha puc.6
B=1109, c=1083);

- OTCYETHI BBIMUCHIBAIOT B >KYpHall MEH3YJbHOM CheMKU (Taba. §8) u mo
pasHocTsiM orcuetoB (B-1) u (c-l) BBIYMCISIFOT TOPU3OHTAIBHOE PACCTOSHHE
A,=100(¢ —1), u npesviwenue h:k(c—l); I'" =H #+i—1- no ycnoguomy 20pu3onmy
uncmpymenma, tae | — BoIcoTa MHCTpyMeHTa; Ho - BbicoTa Touku crosHus; | —
BHICOTA HABEJIEHUS Ha Peiiky) OTMETKy Touku mo popmyine H =11 +h;

-0 CKONIIEHHOMY Kpaw JIMHEHKH KUIIpereiass OT TOYKU CTOSHUA
OTKJIQJIBIBAIOT B MACIITa0e FTOPU30HTAILHO MPOJIOKEHUE U M Y MOJTydeHHON TOYKH
MOAMUCKHIBAIOT OTMETKY ¢ TouHOCThIO 70 0.01 M (mpu BeicoTe ceuenus 0.5 M) u ¢
TouHOCTBIO 10 0.1 M (mpu h=1 ™).

[Tpumeuanune: UToObl MOMyuyuTh OO0JIE€ TOYHBIA pE3yNbTaT, MPU CHEMKE
TOYEK MECTHOCTU JIeXKalluX BHHU3Y CKJIOHA, OCHOBHYIO HHTh PEKOMEHIYETCS
HaBoJIUTh Ha oTcyeT a=2000 MM, a MpU ChbEeMKE TOUEK BBEPXY CKJIOHA HAa OTCYET
a,=1000 mMm. D1tm obecrieunBaercs padoTa ¢ HAUMEHbIINM KodhdurreHToM «K»
Y KpUBOU MPEBBIIIEHUN.

ITocne oxoHuaHusi HabOpa MHUKETHBIX TOYEK HAa CTaHUUM HaAOJIOJATETh
JIOJDKEH Cpasy K€ 3apuCcOBaTh BCIO CHATYIO CUTYAIMIO U MPOBECTH TOPU3OHTAIU
penbeda.

3apucoel<a IJIEMEHMOB COEMKU 8 KAMEPAJIbHbLIX YCIOBUAX HE OonyCKaemc;l.
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JIJIsl HauTydIIero BBIpaKEHUS pelibeda B XapaKTePHBIX MECTaX MPOBOMISTCS
MOJYrOpu30HTanu (Ha CeJIOBUHAX Teppacax W T.N.). EcTeCTBEHHbIE OCHIIU U
OTBAaJIbI MOKA3bIBAIOTCS YCIOBHBIMH 3HAKaMU 10 KOHTYDY.

l'opuzoHTaIn HE NTPOBOIATCS IO U3PBITBIM MecTam. Takue MecTa
OKOHTYPUBAIOTCSI M BHYTpU O€pyTcsi HECKOJBKO TOYEK JJIS BBICOTHOU
XapaKTEPUCTUKU HAPBITOTO TPYHTA.

[Ipu cheMKe KapbepoB CHUMAIOTCS KOHTypa W OTIEIbHBIC Teppackl 0e3
MPOBEAECHUS  TOPU30HTaJ€d, HO C [OKa3oM  CIUIAHUPOBAaHHBIX WU
HECIUIAHUPOBAHHBIX OTKOCOB. B BBICOTHOM OTHOIIIEHUH Kapbepa OPUECHTUPYIOTCS
OTMETKaMH.

B ToMm cnyuae, eciiv 4acTh TEPPUTOPUH, MOJIEKALIEN CHEMKE, HEBO3MOXKHO
CHATb C TOYEK TEOJOJMUTHBIX XOJIOB, TO IPU IMOMOIIA MEH3YJbl ONPEACISIOT
MOJIOKEHUE JIOTIOTHUTENIbHBIX OMOPHBIX TOUEK (MEepeXoHbIX To4eK). [lomoxxenue
MEePEeXOAHOM TOUKH MOXKET OBITh OMPEACIIEHO METOJIOM MPSAMOMN 3aCEYKU C IBYX U
OoJiee TBEpIBIX IMYHKTOB C 00S3aTENBHBIM OIpPEACICHUEM C KaXJIOro IyHKTa
OTMETKH IEPEXOTHOU TOUKHU.

Ta6nuna 8. )KypHan MEeH3yJIbHOW CheMKH

Cranius 3 Haomronarens: Hukonae A K.
H=220.77 Hata 27.07.2018
i=1.32 H+i—1=221.09(1 =1m),220.09(I = 2m)
OTcueTsl 10 KpUBOU
NoNe BricoTa RO — q h u Onucanune
MKeTOB | HaBemeHus | 1 OPU3OHTAIBHOE p 0 v v MMUKETa
MPOJIOKEHUE K oTCUeT
1 1000 1339 -10 1125 | 339 | -1.25 | 219.84 penbed
2 1000 1200 0 1000 | 20.0 0 221.09 penbed
Croib
3 1000 1188 - - 18.8 - - e
4 1000 1240 - - 24.0 - - Tpoma
5 1000 1250 +10 1215 | 25.0 | +2.15 | 223.24 penbed
6 2000 2442 +10 | 2315 | 44.2 | +3.15 | 223.24 penbed
7 2000 2318 -20 2206 | 31.8 | -4.12 | 215.97 Op.
oBpara
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3.4 TaxeomeTpuueckasi CcbeMKa

TaxeomeTpuyeckas CheMKa HE3aCTPOCHHOW TEPPUTOPUHU BBITIONHICTCS B
macmrabax 1:500 u 1:1000. Ceuenue penneda ropusorTaismu depes 0.5 wim 1.0 m
B 3aBHCHMOCTH OT YIJIOB HAaKJIIOHa MECTHOCTH. YYacTOK CHhEMKH H MacIiTad
BBIJIAIOTCS KXKI0M OpUTajie B COOTBETCTBUM C MTPOTPaMMON TPAKTHUKH.

KoHTypBI ¢ 4eTKUMH OYepTaHUSIMH CHUMAIOT U HAKJIJbIBAIOT HA IJIAaH Me-
TOJIaMU TOPU30HTATLHONU CHEMKH.

Cremke B macmtabax 1:500 u 1:1000 mopyexkat mpeaMeTsl CUTyallMH U
penbeda, mepeurcieHHbIe B MyHKTE 6.

Tabnuma 9. Jlonycku TaxeoMeTpUIECKON CheMKHU

MaxkcuManabHOE PacCTOSTHUE MEKIY MakcHMaIbHOe
Macurrad Ceuenue MHCTPYMEHTOM M PEUKOH B M. TIpU pPacCTOsTHUE MEXKAY
CHEMKH penbeda B M. ChCMKC MUKETaMU B
penbeda CUTYaIluu M.
0.5 100 60 15
1:500
1.0 150 60 15
0.5 150 80 20
1:1000
1.0 200 80 30

IIpuMeyanue: npu ChEMKE HEYETKO BBIPAKECHHBIX KOHTYPOB CHUTyaluu
pPacCTOSIHUSI MOKHO yBeInuuBaTh B 1.5 paza.
Cremka BeZieTcsl MOJISIPHBIM CIIOCOOOM TE0I0IUTOM-TaXEOMETPOM, peibed

" CuTyalusda CHUMarOTCsA OJHOBPEMCHHO.
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Puc.7 AGpuc TaxeoMeTpuYeCKON ChEMKHU

[ToaroTroBuTenbHble pPabOTHI HA CTAHIMU BBITOJHSAIOTCS CJEIYIOUIUM
oOpazom:

-yCTAaHOBMB MHCTPYMEHT Ha CTaHIMIO, W TpuUBeIAs ero B pabouee
MOJIOKEHUE, HAOJII0IaTeNb JOJKEH onpeneauTs Mecto Hylia (MO) BepTHKaIbHOTO
KpyTa U MPUBECTHU €0 K BEJIMYMHE OJIN3KOHN K HYIIIO

-BBICOTA MHCTPYMEHTA | M3MepsieTCs W 3aluChIBACTCS B )KYpPHAT TaXeOMeET-
puueckoit cbemk (Tadma. 10);

-OPUEHTUPYIOT JIUMO TO TMPUHATOMY HadaJbHOMY HampabiieHuto. C 3Toi
1ebI0 ycTaHaBiuBatoT o 1 Bepubepy orcuer 0°00, u, 3akpenuB TpyOy, BUHTAMU
aumoa

HAaBOAAT €€ Ha HCXOJHOE HampaBieHHe (Ipyryro TOuKy pabodero
000CHOBaHUS).

[Tocne aToro MMMO 3aKpeIuIsIoT;

-JIJIS1 KQKJIOM CTAaHIMU MPEABAPUTENIBHO COCTABISAIOTCS adpuC, HA KOTOPBIX
MOKA3bIBAIOT TOYKH, MOJIekKale cheMKke. Penbed Ha abpuc mokaspiBaeTcs OO
HaMpaBJICHUSIMU CKaTa MECTHOCTH, JHOO PpHUCOBKOW TOPU3OHTAISIMU TPO-
U3BOJILHOTO CEYEHUS C OEpriTpuxamu;

32



-BUHTAMM aJduJaZbl HABOJAT BEPTUKAIBHYIO HUTh CETKM HAa PEMKY, ycCTa-
HOBJICHHYIO HA CHUMaeMou Touke (mukere) (puc,8)

-MUKPOMETPEHHBIM BUHTOM TPYObl HABOJAT BEPXHIOIO JAIbHOMEPHYIO HUTh
ceTku Ha orcuer, paBHbd 1000 u nim 2000 MM, 1 IO PA3HOCTH OTCUETOB HUKHEU
U BEpXHEW M HMKHEW HUTH U BBIYMCISAIOT JaJbHOMEPHOE PacCTOsIHUE (Ha puc.8
D=K(H-B)=100(1281-1006)=28wm).

-€CJIM 10 KaKOW-THO0 MPUYMHE OTCYET MO HUKHEH HUTU CETKH B3SITh HEJb-
351, TO CHUMAIOT OTCUET 110 CPEHEN HUTH U PA3HOCTh OTCUETOB;

-HaBOJAT CPEIHIOK FOPU30HTAIBHYI0O HUTh CETKM HA BBICOTY MHCTPYMEHTA
W, TIPUBEIS Iy3bIPEK YPOBHS Ha aluIaZe BEPTUKAIBHOTO Kpyra B HYJIBITYHKT,
CHUMAIOT OTCYETHI 10 TOPU3OHTAIBHOMY M BEPTHKAJIbHOMY KPyTaM.

Bce nanHble M3MEpEeHMH 3alMCBIBAIOTCA B KYPHAJIE TaXEOMETPHUYECKON

CHEMKH.
- T
Rl 4 i, PJ :
=0 B4 |
TR N N R K - B R
- | \\‘ [ : ‘
E "B
| = X = e A
139 ~_1H
D=k(H-B)= 100*( 1281-1000)=28.1 m Puc.9 HaBenenue cpeqneit HUTH
Ha Puc.8 Orcuer no HUTSHOMY
JaTbHOMEPY OTCYET , PaBHBIN BHICOTE

unctpymenTa (I1=i= 1.54m)

Ecnu Ha peiike He BUTHO BBICOTHI HHCTPYMEHTA, TO CPEIHIO0 HUTh HaBOST
Ha JIF0OOW BUJIMMBIN OTCUET M 3aIMCHIBAIOT €r0 B JKypHAJL.

[Tocne 3aBepiieHns pabOT Ha CTaHIIMU B KaMEpaJbHBIX yCIOBUSX oOpaba-
THIBAETCS KYpHAJI TaXEOMETPUUYECKON ChEeMKH,

- JUISL KaXJOW CHATOW TOYKHU BBIUMCISIOT yroua HakioHa V = KII-MO; v =

MO-KJI;
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-no aprymentaM U u D HaxonsaT B TaxeoMeTpuuecKux TaOJauIax ropu3oH-

TaJbHBIC TIpoioskeHus: Dy 1 TabmmuHoe mpebiteHue h.

-BBIYUCIISTIOT OTMETKY CHUMAeMOU TOYKH 110 (hopMysiam

Hi = Hem + h, ecitit mpu cbeMke BUBHPHYIO OCh TPYOBI HABOJIAT HA BBICOTY

WHCTPYMEHTA,

Hi = Hem + h + 1 - 1, ecniu BU3upHYIO OCh TPYOBI HABOAAT HA OTCYET

I peiiku.

Tabauna 10 YKypHain TaxeoMETPUYECKON ChEMKH

CrosiHka Ha T.5
OpuentupoBka Ha 1.6 - 0°00'

MO = 0°00'
BricoTta cranmmu Ha = 174.28

i=1.46 Hao6mroman: Hukomaes A.H.
Kpyr KJI
- OtcueTsl
S = Abco-
2 1 1 Y i| =  |moTHBIC
= = >
€ | o E |o ropus. o Bep-|ron -1 T OTMETKH
S 55 5 |oyry | H o b o i ()
<! CE CE § K |aKJIoOHa M) L
pyry v
y, 18 3 + 175.52
,50 7° 15" [56°46' [3°14' |04 (0.4 (228 |1.04 |[1.24
Y, 19 3 3 175.35
,20 335 5632 |28 9.8 (9.7 |1.81 (0.74 |1.07
3 20 3 4 115.40
,00 8 45 5522 |38 3.0 |28 |2.66 |154 |[1.12
] 18 3 1 175.30
46 4 45 5825 |25 70 (7.0 |1.02 1.02
1 18 3 + 175.15
46 4 28 5814 |146 8.0 (8.0 |0.87 0.87
1 19 3 + 175.28
46 416 5757 (203 8.0 (8.0 |1.00 1.00
1 19 3 + 176.04
46 016 5714 |246 6.4 |64 |1.76 1.76
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] 10 3 + 1 q
46 1810 5644 1316 (7.0 [6.9 |2.68 2.68

=L

176.96

] 12 3 + 1 q
46 711 5542 1418 6.3 |6.1 |4.22 4.22

=L

178.50

HOpﬂI[OK COCTAaBJICHHA IIJIaHA T&XCOMCTpH‘-IGCKOfI CbCMKMU.

-Ha MECTE YCPTeXKHOH Oymarm ¢ TIOMOIIbI0 JIMHEHKH [[poOsbiiieBa
pa3OMBacTCs CeTKa ACIIUMETPOBBIX KBaIPaTOB;

-0 KOOpAWMHATaM  HAHOCATCSA Ha IUIaH MCXOAHBIC IMyHKTHI pabodvero
000CHOBAHHS;

-HCII0JIB3YSl aOpUCHl TOPU3OHTAJIBHOW CBHEMKH 3aCTPOCHHOM TEPPUTOPHH,
IIpY TIOMOIIA MAacCINTaOHOW JIMHEWKH, YTOJbHUKA, U3MEPUTEIS W TPaHCIOPTHpPA
HAHOCAT Ha IJIaH BCE MUKETHBIC TOYKH, CHATHIC B MPOIIECCE TaXEOMETPUUECKOM
ChEMKH, TIOJIMUCHIBAS BO3JIE KAXK0M TOUKH HOMEP MUKETa U OTMETKY;

-penbed Ha TUTaHE BBIUEPUYMBACTCS IO OTMETKAM ITMKETOB, CHSTBIX MPH
TaxeOMETPHUUYECKOM ChEMKE, OT/CNIbHBIC JCTAIH peiibeda MOTYT ObITh BBIPAKCHBI
TIOJTYTOPU30HTAISIMH, @ OOPBIBHI IO JIOJIMHAM PEK U OBPAroB - COOTBETCTBYIOIIIMMH

YCJIOBHBIMHU 3HAKaMH.

3.5 HuBesimpoBaHue Mo KBaJapaTam

JUist cocTaBlieHHs E€TaJbHOTO IJJaHAa MECTHOCTH B TOPU3OHTAISX C cede-
HueM penbeda 0.25 M BBIMOTHAETCS HUBEIUPOBAHKE 10 BEPIIMHAM KBAJpPaTOB CO
cropoHamu 10 M Ha ttomaau 0.3 - 0.4 ra.

Pa3buBka ceTu KBajpaToB Ha 3aJaHHOM y4aCTKE MECTHOCTH MPOU3BOIUTCS
[IPU TOMOIIM TEOI0IUTA U MEPHOM JICHTBI B CJIEIYIOIIEH MOCIIEI0BATEIbHOCTH:

- TEOJIOJIUT YCTAHABIMBAIOT HaJ BepmmHOM A (puc, 10.) U BBIHOCAT B
HATypy JUHUIO 3aaHHOM JUIHHBI AA, 3a0uBas KoJbImku yepe3 10 M (BepHInuHBbI
Al, A2, A3,..);

- OT BE€XH, YCTAaHOBJIEHHOW B CTBOPE JIMHUU AA, OTKJIAbIBAIOT MPSIMOMN yTOJ

U 3aKpEIUISIOT KojblkaMu Bepumnsl Al, b1, Bl u T.1.
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- TEOJIOJIUT YCTAHABIMBAIOT HaJ BEPIIMHON A6 U OT BEXH, YCTAHOBJICHHOMU B
cTBOpe TUHUU AA 3a Toukoil Al, OTKIaBIBAIOT NPSMOM yroJl

-3aKpEIUIAIOT KOJIBIIIKaMH BepiiuHbl A6, b6, B6 1 1.1.

- MPaBWJIBHOCTh Pa30MBKH OCHOBHOTO KBaJpaTa KOHTPOJIUPYIOT U3MEpPEHH-
eM usuHun EE, OIXHOBPEMEHHO 3aKperuisis BEPIIMHBI MO JAaHHOW JIMHUU
KOJIBIIIIKAMHM, 3aT€M pa30MBKa BBIMOJIHSACTCS IPU MOMOIIM MEPHOM JICHTHI M JABYX

BEX, YCTaHABJIMBAEMBIX IOOYEpEAHO B cTBOpE JinHuM bb, BB, I'T ...

N3mepenune nuHuM BeeTCS MEPHOU JIEHTOM CcrocoOoM, '"BaTeprnacoBKu'.

OcHoBuble BepumHbl kBaapata (Al1,A6,E6,E1) 3akpermmisior Kak TOYKH
TEOJ0JUTHOTO X0JIa OCTaJbHbIE BEPIIMHBI OTMEUYAIOT KOJBIIIKOM-CTOPOXKKOM, Ha
Cpe3e KOTOpOTo MOANHMCHIBaeTCs HoMep Opuraapl M 00O3HAUYEHUE BEPILUHBI
KBaJIpara.

OnHOBpeMEHHO C pa30MBKOM CETH KBaJpaTOB BEAETCS ChEMKa CUTYyalluu
C0co00M NEPHEHANKYIISIPOB U JIMHEWHBIX 3aCEUECK.

Bce nannbie 3aHocarcs B abpuc (puc, 10).

Ecnu BHYTpU KBaapaTOB MMEIOTCA TOYKU MEperuda MECTHOCTH, TO TaKue
TOYKH TOKE 3aKPEIUISIOTCS CTOPOKKAMHU M 0003HaYar0TCs IuppaMu Uik OyKBaMHU.
Touku mepernba MECTHOCTH IOKA3bIBAIOTCA Ha adpHce, TaM K€ 3alHChIBAIOTCS
IIPOMEPBI, CIIETaHHBIE ITPU ONPEAECICHUHN X MTOJIOKEHUS.

HuBennpoBanue BepIIMH KBaJpaTa BBINOJIHSAETCA B CIEAYIOLIEH MOCIeno-
BaTEJIbHOCTH:

-HauMHasg OT IMyHKTa, HMEIOIIEr0 TBEPAYID OTMETKY, NPOKJIAIbIBACTCs
3aMKHYTBIA HUBEJIMPHBIN X0/ 10 BEpIIMHAM OCHOBHOTO KBajapata (Al1,A6,E6,E1).

-MI0JIyY€HHBIE U3 HUBEJIUPOBAHUS OTMETKH BEPIIMH OCHOBHOTO KBajpaTa U
JPYTUX TOYEK, BKJIIOUECHHBIX B 3aMKHYTBIM XOJI, BBIITMCHIBAIOT Ha CXEMY HUBE-
aupoBanus (puc. 11);

-ONpEJCTICHNEe OTMETOK OCTAJIbHBIX BEPUIMH KBajJpaTa BbIIOJIHAETCS
CIIOCOOOM «TOpPU30HTA MHCTpYMEHTa». C 3TOM 11eJIblI0 HUBEIUP CTABUTCS HA ILIO-
miajgke BOJMM3M OJHOM M3 TOYEK MPOJIOKEHHOTO 3aMKHYTOTO XO/a, U Ha 3TOM

CTaHLIUU OepyTCA OTCYETHI 10 YEPHON CTOPOHE PEIKH, YCTAHABIMBAEMOM HA TPEX
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BEpIIMHAX KBAJAPATOB, KOTOPHIE XOPOLIO BUAHBI C JAHHOUW CTAHIMU, (B TOM YHCIIE
U MO TOYKE, UMEIINIEeH 0TMETKY). OTCUEThl 3alMChIBAIOTCA HEMOCPEACTBEHHO Ha
CXEMYy KBaJpaTOB, Ha KOTOPOH 3apaHee MPOBOIAUTCS JIMHUS, OTPAHUYMBAIOIIAS
paliOH Chb€MKHM C MEPBOM CTAHIMU. AHAJIOTUYHO BBINIOJHIETCA ChbEMKA U C IPYTUX
CTaHIIUM, ITOKa HE 3aBEPIIMTCS paboTa Ha BCEH IIIOIIA/IHN;
-IUIST  KaXJIOM  CTAaHIMM  BBIUMCISECTCS  TOPU3OHT HMHCTPYMEHTA IO
popmyne I'M; = Hy; + ag;
Hpi - oTMeTka TOYKHM» TMOJIyd€HHAass WB HUBEJIMPOBAHUS 3aMKHYTOTO
Xo0j1a,
agj - OTCUET MO PEUKE HA ATOU TOUKE.
-OTMETKH TMPOYMX BEPIIMH KBAJApPaTOB C IMATKH C JAHHOW CTaHIUHU
BBIYHUCIISIOT IO popMyIie
Hi =T I/Ii = b i,
rae Hj - oTMeTka BepIiuH,
bi - orcuer mo pefike, ycTaHaBIMBAEMOW Ha 3TOM BEpPIIMHE.
Ha nucre ueptexxnoit 6ymaru B Macmrade 1:500 ¢ momouipro MactaOHOM
JIMHEHKHU U U3MEPUTEIISI CTPOUTCS CETKa KBaJpaTOB.
Ha nnaH BbINMCHIBAIOT OTMETKM BEPIIMH KBAJpPAaTOB, MOKA3bIBAIOT B
YCIIOBHBIX 3HaKaX CUTYaIuio; peiabed n3o0pakaeTcsi TOpU30HTAISIMH, C CCUCHUEM

yepe3 0.10-0.25 m.

3.6 Ilos1eBOI1 KOHTPOJIb U OOPMJIICHHE ITIAHA TONOTPpaduUecKom

CbEMKH

[Tocne oxoH4YaHMs MOJEBBIX PabOT M BBIYEPUMBAHMS IJIaHA Tomorpaduye-
CKOM Ch€MKHU B COOTBETCTBHUE C YCIOBHBIMHM 3HAKaMU B KapaHJAalle pyKOBOAUTENb
IIPAKTUKH OCYILECTBIISIET ITOJEBOM KOHTPOJIb BBIITOJTHEHHON ChEMKH.

Cpennue MmorpemHocTd B TMOJOKEHUHM Ha IJIaHEe MPEeIMETOB U KOHTYPOB
MECTHOCTH C YETKUMH OYEPTAaHUSMHU OTHOCHUTENIbHO OJIKAWIIMX TOYEK Che-
MOYHOr0 00OCHOBaHHUS HE JOJDKHO MpeBblaTh (0.5 MM, Ha 3aCTPOCHHBIX TEPPH-
TOPUSAX OLIMOKA BO B3aUMHOM I10JIOKEHUH Ha IUIAHE TOUYEK Ba)KHBIX OJIM3JIEKaALIUX
KOHTYPOB HE JOJDKHBI npeBbiaTh 0.4 M.
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Tabauua 11 BenoMoCcTh KOHTPOJIBHBIX TUKETOB

i)
No OT1MmeTKHn Pacxoxnenue B
KOHTD. B M. MOJIOKEHU U Onuca
TTHKE- H Ha 110 Ha |HHUE MHUKEeTa
TOB  |a IUIaHE [MECTHOCTH |BBICOTE B M |IUIaHE B MM
1 2 210.5 0.2 - P-®
10.3
2 1 199.8 0.0 0.2 yTO.
99.8 as.
3 1 198.6 0.3 - P-®
98.3
4 2 204.7 0.2 - P-®
04.5
g 2 203.7 0.1 - P-®
03.8
G 2 207.6 0.0 0.4 OTJH.JIE
07.6 p
1 2 207.7 0.0 0.4 yroj
07.7 capas
g 2 206.9 0.1 0.3 yToJ
07.0 3abopa
d 2 204.1 0.2 - P-®
04.3
] 2 205.2 0.4 - P-®
0 05.6

CpenHue NOrpemHOCTH IOJIOKEHUST TOYEK Ha BBICOTE HE JIOJDKHBI
IIPEBBIIIATH:

-1/4 npuHsSTON BBHICOTHI CEUEHUS penbeda Mpu yriax HakJIoHa A0 2°;

-1/3 mpuHSTON BBHICOTHI CEUSHUS TIPH yTIIax HakjIoHa 0 10°.

[Tocne mpuemku padOT IUIaH TOMOTPAPUUYECKON ChEMKH BBIUEPUMBAETCS B
TYyIIA IO YCJIOBHBIM 3HakaMm. OuepelnHOCTh BBIYEPKUBAaHUS YCTAHABIMBAETCS

CJIeIyIOLIas:

1) omopHBIE MYHKTHI, UX HOMEPA U OTMETKH,
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2) runporpadus;

3) MOJIKUCH HACEIICHHBIX MYHKTOB, PEK, O03€p, MNall€H, OrOpOJOB,

OTMETKH, YPE30B BOJIbI U XapaKTEPHBIX TOUYEK pesbeda;

4) 31aHMsI, COOPY)KEHUS M MECTHBIC ITPEIMETHI,
5) ropuzonTanu penabeda;
6) pamka 1 3apaMO4HOE O(HOPMIICHHE.

[Ipu BbruepumMBaHuM penbeda B TYIIM TOPU3OHTAIM Yepe3 3/aHus U CO-

OPYKCHHA HC ITPOBOAATCA. Ka)KILaSI IATasA rOpu30HTAJIb HCCKOJIBKO YTOJIIIACTCA.

XoJa

B HyXHBIX MeCTax CTaBSITCS OEPTIITPUXU.

3.7 llepeyeHb JOKYMEHTOB, MOAJIEKANIUAX CAaUYe IPH TOonorpaduyieckoi
CbeMKe
KypHaibl MOBEPOK TEOI0IUTA, HUBEIUPA, MEH3YJIbl U KUIIPETeIs

>KypHaJI HaMCPCHHUA I'OPHU3OHTAJIBHBIX YIJIOB W IJIMH JIMHUU TCOAOJIUTHOIO

Cxema TeoI0JUTHOTO X012

JKypHas1 HUBEIMpOBaHUSI IO TOYKaM TEOJO0JUTHOTO X044

(Cxema reoMeTpuueCcKOro HUBEJIMPOBAHUS

BenoMocTh BeIYMCIIEHNS KOOPAMHAT TOUYEK T€OJO0IUTHOIO X01a

BenoMocTh BEIYMCIIEHHST OTMETOK TOYEK TEOIOIUTHOTO X01a

OueHka TOYHOCTH YTJI0B U JJIMH JIMHUI 1O pa3HOCTSM JIBOMHBIX HAMEPEHUI
AOpuc ropu30HTAIBLHON CHEMKHU

AGpuC TaxeoMeTpHUIECKON CheMKHU

KypHas1 MEH3YJIBHOM ¥ TaXEOMETPUUYECKON CHEMKHU

Cxema HMBEIUPOBaHUA MO KBaJpaTaM

[Tnan Tonorpaduyueckoi CheMKH
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3 IloBepKkn MHCTPYMEHTOB
llosepku meoodonuma

HepBa;I IMOBCPKa - OChb NWIMHIAPHUYCCKOI'O YPOBHA Ha ajiMaaJiCc TOPHU30H-

TAaJIbHOI'O Kpyra J10JDKHA OBIThH HNECPHCHAMKYJIAPHA OCH BpalllCHUA TCOAOJIUTA.

Ilocne mpenBapUTEIbHON YCTAaHOBKHM TEOMOJIMTA TPEMS NMOABEMHBIMU BHH-
TaMU, aJliAaxy YpPOBHs paclojararT Tak, 4YTOObl OHA CTajla MapajuleiibHa JIMHWH,
COCIMHAIONICH JBa INOJBEMHBIC BHHTA WM JACUCTBYS HMH, IPUBOIAT ITy3BIPEK
YPOBHSL B HYJb-IIYHKT. B pe3ynprare 3TUX OEUCTBHUM OChb YPOBHS 3aUMET rOpH-
30HTaNIbHOE MojoxeHue L'-L' (puc. 12), HO oHa MOKET OBITh HE TIEPIICHIUKYISIPHA

K OCH BpaiieHus, yroi 3 # 90°.

Puc. 12. I'eomeTrprueckasi cxema rnepBoil MOBEPKHU

B nensx noBepku moBopauuBaroT anuaany Ha 180°, u ecnum my3bIpEK OT-
KJIOHAETCSI OT CEpPEIUHBbI, TO OCh YPOBHS MOCJE MOBOPOTAa HAKIOHEHA OTHOCH-

TEJIbHO TOPU30HTA HA yroJl, PaBHBIN Y U 3aHUMaeT nojoxkenue L"-L".

Tak Kak, COrjaacHO PUCYHKY
2p+y=180°, To f=90°- y/2,

U 4TOOBI yroa B crajg MpsSMbIM HYXXHO HCIIPABUTEJILHBIM YIJTIOM YPOBHS
CIABUHYTH MY3BIPEK B CTOPOHY CEPEAWHBI HA TIOJOBUHY IYTH OTKJIOHEHUS, YTOOBI
OCh ypOBHS 3aHsu1a nosioxkenue L-L. [Tocne 3Toro moabEMHBIM BUHTOM HPUBOJISIT

Iy3bIPEK YPOBHS B HYJIb-ITYHKT. J[JI1 KOHTPOJIS MOBEPKA NOBTOPSIETCHI.
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YroObl MpUBECTH TEOAOTUT B pabouee MOJOKEHUE aUAaNy MOBOPAYMBAIOT
Ha 90° ¥ TpPeTbUM NOABEMHBIM BHUHTOM TaKXe MPUBOJAAT MY3bIPEK YPOBHSA Ha
Cepe/iHy.

J7iss OKOHYATENIbHOTO YTBEPKICHUS, YTO TOBEPSEMOE YCIOBUE BBIMOJIHEHO,
MOBOPAYMBAIOT TOPU3OHTAIBHBIA KPyr B NPOW3BOJIBHOM HampasieHuu. M ecnu
My3bIPEK OCTAETCS HA CEPEMHE aMITyJIbl I OTKJIOHSETCS OT Heé He OoJiee ueM Ha
OJTHO JIEJICHHE, 3HAUUT YCJIOBUE BBIIOIHEHO.

BTOpaH IIOBCpPKaA - BusupHas och 3pUTEIBHOM TDV6I>I JOJIDKHA OBITh IICp-

OEHIUKYJIPHA OCU €€ BpallleHUS.

[ToBepKy BBINOJHAIOT NYTEM JIBYKPATHOIO HABEACHHS 3pUTEIBHOU TPYObI
Ha YJAJIEHHYI0 TOYKY MECTHOCTH, PACIOIOKEHHYIO IPUMEPHO HA YPOBHE TPYOBHI,
CO B3SITHEM OTCUETOB MO TOPHU3OHTAILHOMY Kpyry. IlycTh mepBoe HaBeneHue
BEJIOCh IPU MOJIOKEHUH BEPTHKAIBHOIO Kpyra ciieBa OT TPYObl («KpyT JIEBO» -

KJI, a «xpyr npaBo» - KII), a BTopoe, mociie Bo3BpaiieHusi TpyObl yepe3 3eHUT U

noBopoTa anmunanasl Ha 180°, mpu kpyre mpaso - KIT (puc.13).

Puc.13 Kommnmanmonuas ommoka C

Ha pucynke H-H - och Bpamenus tpyosr; A'-A' u A"-A" - nonoxxeHus BU-
supHou ocu npu KJI u KII; A" u A" - orcuérsl o ropusoHTasibHOMY Kpyry; C -
KOJUTMMAIIMOHHAs OIIHUOKA - OTKJIOHEHUE BU3UPHON OCH OT MEPHEHIUKYISIpa K OCU
BpalIeHUs TPYOBbl.

Kak cnemyer U3 pucyHka, KOJJTUMAIIMOHHAs OLMIMOKa BBIYHMCISAETCS 10 Qop-

MyJ1e
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C=(A»- A'+£180°)/2.

Ecnu okaxetcs, uro BenuurHa omimOku C MpeBbIIIaeT JBOWHYIO TOYHOCTh
oTcu€Ta, 3Ty OMIMOKY HYXHO HcHpaBuUTh. C 3TOM I1€1bI0 HABOASIIUM BHHTOM

anuaaabl yCTaHABIMBAIOT OTCUET Ao, CBOOOHBIA OT BIUSHUS ATOM OIIUOKH.
Ag=(A»+A'£180°)/2,

Tereph, HAOJIF01asi B 3pUTEIBHYIO TPYOy MOYKHO 3aMETHUTh, UTO MEPEKPECTHE
HUTEH COILIO ¢ HaOirogaeMoi Touku. JlJig UCTpaBieHUs CHUMAIOT C OKYJISIPHOTO
narpyoka TpyOsl konmadok. OcnalisiioT BEPTUKAIBLHO PACIOIOKEHHBIE BUHTHI
CETKM U BpAIllCHHUEM TOPU3OHTAIBHBIX MCIPABUTEIbHBIX BUHTOB (OJMH BBI-
BUHYMBATH, JIPYrodl - BBUHYMBATH) MEPEMENIAIOT CETKY JI0 COBIAJEHUS Iepe-
KpecTusi HUTEH c Habmogaemoit Toukoil. [locne wucmpaBieHUs 3aKpy4dHBaIOT
BHUHTBHI.

[Tpumep:

A'= 119°37"; A» =299°32".
C=(299°32'-119°37'-180°)/2 =-2,5"..
Ag=(299°32'+119°37"' -180°)/2 = 1 19°34'5.

TpeTbst mOBepKa - OCh BpallleHUsl TPYObl JOJIKHA OBITh MEPIEHAUKYJIIPHA
OCH BpaILEHUS TE€OI0IUTA.

[ToBepka MOXKET ObITh BBIMIOJHEHA ABYMS CLIOCOOAMMU:

a) myTéM HaOIIOZCHUS OOJIBIIION HUTH OTBECA Ha BCEM €€ MPOTSHKEHUH, -TIPU
HAKJIOHE 3pUTENIbHON TPyObl MEPEKpEeCTHE HUTEH HE JOJIKHO YKIOHSTHCS OT HUTH
OTBeca;

0) MPOEKTUPOBAHHEM KOJUIMMALMOHHON IUIOCKOCTH TPYOBl HAa HEKOTOPYIO
KAPTUHHYIO TUIOCKOCTh (CTeHy). [l BBIMOJHEHUS MOBEPKH 3TUM CIOCOOOM
TEOJONMUT ycTaHaBimuBatoT B 10 - 15 M OT CTEHBI 3MaHUS U 3PUTEIBbHYIO TPyOy
HABOJAT HA HEKOTOPYIO TOUYKY, BBICOKO PACHOJIOKEHHYIO Ha 3[IaHUU. 3aKPEIUIIOT
TOPU3OHTAJIBHBIA KpPYyr W TpyOy IUIaBHO OIYCKAlOT 10 TOPU30HTAIBHOIO
IOJIOXKEHUS! U Ha CTEHE 3/aHMs OTMEYAlOT TOYKYy Aj, B KOTOPYIO HallpaBJiieHa

MNEPEKPECTUEC CCTKHU HUTEH. 3aTCM, Ty K€ OIICpalMIO BLIIMMOIHAIOT IIOCJIC IIOBOPOTA
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TpyOBI Uepe3 3€HUT, NoTyyasi BTOpYyIo TOuKy A,. Ecnu u3o0Opaxkenue orpeska Ajn
A, He BBIXOJAT 3a Mpeeibl OMCCEKTOpa, TO TEOIOJIUT UCTIpaBeH. B coBpeMeHHBIX
MOIU(UKAIMIX TEOJOJIUTOB 3TO YCIOBHUE TapaHTUPYETCsl M3rotoButeneMm. Eciu
HapyILIEHUE BBISBICHO, TO UCIIPABJICHHUE BEAETCS B MACTEPCKOM.

3aMeTuM, YTO CpPEeJHUE U3 OTCUETOB IO rOpU30oHTAIBbHOMY Kpyry npu KII u
KJI cBOOO/IHO OT BAMSIHMSL IBYX MOCIEIHUX HHCTPYMEHTAJIbHBIX OLUIMOOK.

Kpome nepeuncineHHbIX MOBEPOK HYKHO, HaOMIOAask HUTh OTBECA, YCTaHO-
BUTh BEPTUKAJIbHYI0 HUTh CETKU NapajuleIbHO HUTH oTBeca. McmpaBieHue noc-

TUTAETCSl TOBOPOTOM BCEH CETKM MPH OCIA0JEHHBIX KPEMEKHBIX BUHTAX.

[ToBepku HUBeNUpa

HepBa;I IIOBCpPKaA - Ochp KPVYIJIOTO YPOBHIA IIPHU ITOACTABKC HDI/I6ODa JOJIDKHA

OBITh IHapaJJICJIbHa OCH BPAIIICHUA HUBCJINPA.

[ToBepKy BBINOJTHAIOT TAK: TPEMsl MOAbEMHBIMU BUHTAMH MPUBOJAT ITy3bI-
pPEeK Kpyrjiaoro ypoBHs B HYJb-yHKT. [loBopauuBatotr npubop na 180°. Ecnu my-
3BIPEK YPOBHS OTKJIOHSIETCSI OT CEPEAUHBI, TO UCIIPABUTEIbHBIMU BUHTAMH YPOBHS
MepeMeIIaT My3bIpEK B CTOPOHY CEPEIMHBI HA MOJOBUHY AYTd OTKJIOHEHUS, a
NOABEMHBIM BHHTOM MPUBOJAST €r0 B HYJNb-IYHKT. [[1s KOHTpOJISI MOBEPKY

MOBTOPSIOT.

Btopas moBepka - ['Opu30OHTaJIbHAs HUTh CETKU JOJDKHA OBITh MEPHEHIM-

KyJsIpHA OCH BpallleHUsl HUBEJIWpa. 3pUTENbHYIO TpyOy HHMBENHMpa HAaBOJAT Ha

CeTKy M OepyT OTCYET MO JEBOMY Kpar0 HUTH. 3aT€M HAaBOJSIIMM BUHTOM Tepe-
MEMIAI0T TPyOy MO a3uMYTy M CHHUMAIOT OTCYET MO MpaBOMY KOHIy HUTU. Eciu
ATU OTCUETHI OTJIMYAIOTCA NIPYr OT Apyra He Oojiee yeM Ha 1 MM, TO HUBEIUD
CUMTAETCSA UCIIPABHBIM. B MPOTHBHOM Cilydae CETKYy HY’KHO Pa3BEPHYTh JUJIs 3TOTO

0CJa0JIIIOT KPCIICIKHBIC BUHTEI 000MMBI CETKU U IIOBOPAYUBAIOTCA.

Tpetbss moBepka - OcCh MWIMHAPUYESCKOTO VPOBHS JOJDKHA OBITH Iapa-

JesbHa BU3UPHOW OCU TPYOBI. JTa MOBEpPKA HA3bIBAETCS TJIABHBIM YCIOBUEM JIJIS
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pa®oThl HUBENHMPA, TaK Kak O€3 BBINOJHEHHUS MapajljIeIbHOCTH Ha3BaHHBIX OCeH
BBIIIOJIHEHUE HUBEJIMPOBAHUS HEBO3MOKHO.

[ToBepka BBINOJHAETCS B IMOJEBBIX YCIOBUSX JABOWHBIM HUBEIMPOBAHUEM
Briepén. s 3TOro Ha CpaBHUTENBHO POBHOM MECTHOCTH 3aKPEIUISIOT KOJbAMH

JIB€ TOUKH, Ha pacctossHuu 50-70 M npyr ot apyra (puc.13).

Y Puc. 13 Cxema HMBEIMPOBAHHA MMPH MOBEPKH IJIABHOTO YCIOBHS

B Touke A ycTaHaBIMBAaeTCs HUBEIHp, a HAA TOYKOW B craBuTCA penka.
[Tocne npuBenenuss nmpubopa B paboudee MOJOKEHHUE MO KPYIJIOMY YPOBHIO W3-
MEPSIIOT €ro BBICOTY | HaJl TOUYKOM A ¢ TOYHOCTBIO 10 MIJuIMMeTpa. Hampasistor
TpyOy Ha peilky M Mocjie COBMEIICHHS 3J€BAlMOHHBIM BUHTOM KOHIIOB Iy3bIpbKa
ypoBHsI 6epyT OTCUYET b 1Mo y€pHO¥ CTOPOHE pEHKH.

C ydeToMm OmIMOKH X, BOBHUKAIOIIEH M3-3a HEMapajljIeIbHOCTH OCEH Tpe-

BbIIlIEHUE Oy/ET paBHO
h=i;-(b-x).

[TomeHsieM HUBENUP U PEUKY MECTaMHU U BBIITOJIHUM BTOPOE HUBEIUPOBAHUE
orpe3ka AB. [Ipebitienus h B aTom ciydae Beraucisiercst mo popmyse
h = (a-x)- Iy.
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IIprpaBHMBas 3T NPEBBILIECHUS, IIOJIYYUM, YTO

I1-b+X = a-x- I, oTkyna 2x = -i;+b+ a- i, u, HaKoHell,

X = (a+b)/2-(iy+ip)/2

Ecnu BenuuuHa x OKaxkeTcs BbIIIC 4 MM, TO ITOJIOKCHHUC HMUIIMHIAPHUYICCKOTO

YPOBHSI HY’KHO UCTIPABUTb.

[Mpumep: 1,=148 mm, b=674 mm. 1,=1073 mm, a= 1601 Mm
x =(1601+674)/2 - (1148+1073)/2 =1137,5-1110,5= 27 mm.

[Tocne BbIYMCIIEHUN MPABUIIBHOTO OTcueTa ag=a-x =1601-27=1574 mm , He

CHHMasa HHUBCIIMpPa CO BTOpOﬁ CTaHIIMK, 3JICBAIMOHHBIM BHUHTOM YCTAHABJIMWBAIOT

ATOT OTCYET MO pEWKe, a My3bIPEK YPOBHS BO3BPAILAlOT B HYJIb-IIYHKT BEpPTHU-

KaJIbHBIMHX HCIIPpaABHBIMW BHWHTaAMHA

OKYJISIPHOM YacTu TPYOHI.

YPOBHS, OTKPBIB 3aCJIIOHKY 3TOrO YpPOBHS Yy

VY HuBenupoB ¢ KOMIleHcatopamu (Hampumep, y HuBenupa H10), mepBbie

ABC IIOBCPKH aHAJIOTMYHBI, 4 TPECTHC YCJIOBUC 3aKJIIOYACTCA B TOM, UTO BU3HPHAs

oCh TpyObl B pabodyeM TOJIOKEHHHM JIOJDKHA OBITH ropu3oHTanbHOH. [loBepka

BBIITOJIHACTCA TaK¥XKEC I[BOI>'IHBIM HUBCJIMPOBAHUEM, HO HCIIPABJICHUEC ACIACTCA I10-

JpyrOMy: Ha BTOPOW CTAJWH WMCHPABICHHBIA OTCUET ay YCTAHABJIMBAECTCS C IIO-

MOIIBIO BEPTUKAJIbHBIX UCIIPABUTCIIbHBIX BUHTOB CCTKHU HUTECH.

IHoBepKku MeH3yJIbI

DopMyIIMPOBKA YCIIOBHSL.

HOpSII[OK BBIITOJIHCHUS ITOBCPKHU.

Mensyna pgomkHa  OBITh
YCTOWYHUBOM.

VYCTaHaBIMBAIOT IUTAaTUB, 3aKPEIUISIIOT
CTAHOBOW BHHT, BUHTBI, KOTOPBIMH IIJIAHILIET
3aKperuisieTcsl ¢ MOJCTABKOM, W 3aKUMAaIOT
3aKpenUTeNbHbIN BUHT MOJICTABKHU.
VYcTaHaBMMBAIOT KUIIpPErelb Ha IUIAHIIET U
HABOJAT 3pUTENbHYI0 TPyOy Ha YAaJICHHYIO
TOYKY MeCTHOCTH. [ 11151 B TpyOy, HaXKUMAIOT
ClIeTKa Ha IUIAHIIET CBepXy U COOKy H
OTIycKarT ero. Eciau mocie 3TOro ueHTp
CETKH BHOBb YCTAHABIIMBAECTCS HA Ty K€ TOUKY
MECTHOCTH, TO YCIOBHE BBINOJIHEHO. B
IIPOTHUBHOM ciyJae WCIIPABJICHUE
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BBITIOJIHACTCA B MaCTepCKOﬁ.

JIns moBepKHM yCIIOBHSI HECKOJIBKO pa3
MPUKJIAABIBAIOT PEOPO BBIBEPEHHOM JIMHEHKH
K TOBEPXHOCTH IUIAHUIETa. YcjaoBHe Oyner
BBITNOJIHEHO, €CIM MEXIy peOpoM JMHEUKH U

Bepxnss IIOBEPXHOCTh
[IAHIIETA JOJKHA 66ITh | TOBEPXHOCTBIO IUIAHIIETa NPOCBET OylneT He
IUIOCKOCTRIO. obomee 0.5 mMm. B nporuBHOM ciydae
UCIIPABJICHUE IIPOU3BOAMTCSI B  CTOJSIPHOU
MAaCTEpPCKOM.
[loBepka NpPOU3BOAUTCSA IIPU IOMOIIU
BBIBEPEHHOTI'0 KPYIJIOTO YPOBHs, I10 KOTOPOMY
IUIOCKOCTh  IUIAHIIETa  IPUBOAUTCA B
rOpU30HTaJIbHOE mosoxeHue. ([Ins moBepku
MOYKHO HCITOJIb30BaTh YpPOBEHb Ha JIMHEHKE
kunperens). OTKpenuB 3aKpenuTeIbHbIA BUHT
IMOACTAaBKM, BpaIIAOT IUlaHmer. Ecimm npum
Bepxnss IJIOCKOCTh A > Bpall P
ATOM MY3BIPEK YPOBHS OYIET OTKJIOHATHCS W
IJIaHIIeTa JOJKHA OBITh . .
BBIZIET 3a OOJBIIOW KpPyr amMiyibl, TO
IIEPIICHIUKYJIIPHA K OCH  €ro
yCIOBHE HE BBINOJHEHO. McmnpaBneHue
BpaILLCHUS (HeoOs13aTenbHas .
IIPOU3BOJUTCS B MACTEPCKOM.
MOBEpKa).

C MeH3yJiol MOXHO paboTaTh U TOrAa,
KOTJla 3TO YCJIOBUE HE BBIMIOJIHEHO, HO TOCHE
KXJIOr0 TOBOpPOTAa IUIAHIIETAa €ro HaJlo
MIPOBEPSITH.

IHoBepku kunpereas Kb-1

PopMyJIMPOBKA YCIIOBHSI.

HOpHI[OK BBIIIOJIHCHHS ITOBCPKH.

CkomieHHbIl  Kpai
JOJDKEH OBITh TPSMOUN JTHHHEH,

HWKHAA IIOBCPXHOCTD — INNIOCKOCTBIO.

JIMHEUKHA

[Io ckomEeHHOMY Kparo JUHEUKH

MIPOBOJISIT TOHKYIO JINHUIO n
MPUKIAABIBAIOT K  HEW  JIMHEUKY,
a ee | moBepHyB  kumpereiab  Ha  180°,

npoBoAsT eme JauHu. O0e JIHMHUH
JNOJDKHBI COBIIAacTh. JIMHeENKa [JoJDKHA
TUIOTHO MTPUJIETATh K IUIAHIIETY.

Ochb
JINHEUKE

KpPYTJI0TO
JTIOJKHA

YPOBHS

YcraHaBaMBaKOT Ha  IUIAHIIETE
KUIIpEreyib, TMOJbEMHBIMH  BHUHTAMU
MIPUBOJIAT My3bIPEK KPYTJIOTO YPOBHS B
HYJIBIYHKT. [loBOpauMBarOT KUIpereib
Ha 180°. Ecmm my3slpek octaics B
HYJIBIIYHKTE, TO YCJIOBHUE BBINOJIHEHO. B

Ha
OBITH
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NepHeHANKYJISIpHa K HUKHEN

TUIOCKOCTH JIUHEHKHU.

MPOTUBHOM ciyyae, NENCTBYS
UCIIPaBUTEIbHBIMU BHUHTAMH YPOBHS,
nepeMenialoT My3blpek Ha 2 Jyru
OTKJIOHEHUS B CTOPOHY HYJIBITYHKTa, a
BTOPYIO  TIOJIOBUHY  TMOJBEMHBIMU
BUHTAMH.

BusupHass ock TpyOBl JOJKHA
OBITh MEPIEHIUKYIISIPHA OCH BpaIICHUS
TPYOBI.

HaBomat ueHTp cerkm  Ha
OTAAJIEHHYID TOYKY MECTHOCTH IIpHU
JIByX  TIOJIOXKECHHUSIX  BEPTUKAIBHOTO
kpyra. llocne kaxaoro HaBeIeHUs
MPOYEPUYUBAIOT  BJIOJb  CKOIICHHOTO
Kpass JIMHEWMKA KUIOPETeNsl TOHKHUE
avuHuM. Ecinym  npouyepyeHHblE JIMHUU
COBINAAYT, TO YCIIOBUE BBIIIOIHACTCS.
[Ipy Hanuyuu yria MexXay JIMHHUSIMU,
MpPOYEPUUBAIOT  €r0  OHCCEKTPHCY,
MIPUKJIAJbIBAIOT K HEM CKOILLIEHHBIN Kpau
JIMHEUKU U, JIEUCTBYS
WCOPABUTEIbHBIMA ~ BHUHTAMHM  CETKH,
COBMEIIAIOT €€ LIEHTP C M300paKeHnueM
Ha0Ir01a€MOM TOYKH.

[loBepka MpPOM3BOAUTCA TAK XKe,

Och  BpalieHuss  3pUTEIBHOU | KaK MOBEpPKA MEPIEHAUKYIIPHOCTH OCH
TpyObl JIOJDKHA OBITH MapajuieNibHa | BpalleHUus: TPyObl K OCH BpalieHUs
HM>KHEW TTOCKOCTH JIMHEHKH. TEOJO0JIUTA. YCJIOBUE TapaHTUPYETCA

3aBOJIOM U3TOTOBUTEJIEM.

Kommmmannonnas MIJIOCKOCTh [IpuBoasT MJIAHIIET B
TpyOBl JOJDKHA OBITH MapajijieibHa | TOPU30HTAIBHOE ITOJIOKCHUE, HaBOISAT

CKOILLIEHHOMY Kparo JIMHENKH.

IEHTP CETKM Ha OTJAJICHHYIO TOYKY
MECTHOCTH M TI0 KpasM CKOIICHHOW
rpaHu JTMHCHKH YCTaHABIIMBAIOT
OTBECHO TOHKHE WroJiIkH. Ecim Touka
OKKETCSI B CTBOPE UT'OJIOK, TO yCJIOBUE
BBITIOJTHCHO. Bennunna OIINOKHU
JOJDKHA ~ YYUTBIBATBCSA TOJBKO  TIpH
OpPUCHTHPOBAHUH TUTAHIIETa 1o
Oyccoun.

BeptukanpHas HUTH  JIOJDKHA
ObITh  TEPHNEHIUKYISIpHA K  OCH
BpaIeHUs TPYOBI.

[ToBepka BBITIOJIHAETCS o
orBecy. FOcTupoBKka  MPOU3ZBOAMUTCS
ITOBOPOTOM CETKH HUTEH.

HaBopst IepeceyeHue
BEPTUKAJIBHOM JIMHUM U OCHOBHOU
kpuBo H Ha yaaneHHyrO TOUYKY
MECTHOCTH IPU JABYX IIOJOXKEHUAX
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TpyOBbl, MOCIE NPUBEACHUS YPOBHS Ha
anuaane  BEepPTUKAJIBLHOTO  Kpyra B
HYJIBIIYHKT, ¥ TPOU3BOISAT OTCYETHI.
Mecto  Hynss  BepTUKaIbHOrO | MecTo HyJsi BBIYMCISIOT 1O (opmylie
KpyTra JOJKHO ObITh paBHO 90°. MO=(KII-180°+KJI)/2. Ecnu mecto
HyJIsl OKa3aJloch HE paBHbIM 90°, TO
My3bIpEK ypOBHS (IIpH Kpyre JIEBO)
IPUBOJAT B HYJBIIYHKT U BpalleHUEM
TpyOBl YCTaHABIMBAIOT OTCUET PaBHBIN
MECTY HYJI, 3aTeM JNEUCTBYSI
MUKPOMETPEHHBIM BHHTOM  aJMAa]Ibl,
yCTaHaBIMBAIOT OTCYeT paBHbIA 90°00°
U UCHPABUTEIHHBIMH BUHTAMHU YPOBHS
IPUBOJSAT MY3bIPEK B HYJIBITYHKT.

4 I'eope3nyeckue pa3duBoOYHbIC PA0OTHI.
4.1 OOuue cBeaeHus

1.1.1. [lepeHoc B HaTypy 3alpOCKTUPOBAHHBIX 3[JaHUHA U COOPYKEHHM
HA3bIBAIOT pPa3OMBOYHBIMH paboTramMu. OHM MPOTHUBOMOJOXKHBI ChEMOYHBIM
paboTaM, HO JTOJKHBI BRIMIOJIHATHCS 00JIee TOUHO.

1.1.2. Pa36uBouHBIC pabOTHI MOMAPA3CIAIOT HAa OCHOBHBIE M JCTalIbHBIC.
OcHoBHbIE pa30MBOUYHBIE PaOOTHI 3aKIIOYAIOTCS B ONpPENEICHUM Ha MECTHOCTH
MOJIO’KEHUSI TJIAaBHBIX W OCHOBHBIX OcCei coopyxeHus. CrnocoObl MepeHEeCeHHs
IJIABHBIX WJIM OCHOBHBIX OCEH aHAJIOTWYHBI CIOCOOaM OIpEACNICHUs] TOYEK MpH
CheMKe (TOJSIPHBIX U MPSIMOYTOJBHBIX KOOPJWHAT, TUHEHHBIX U YTIIOBBIX 3aCE€UeK
U T.IL.).

1.1.3. letanbaple pa3OuBOUYHBIE PAOOTHI COCTOSAT B OINpPEACICHUU Ha
MECTHOCTH TOYEK BCIIOMOTATEIbHBIX OCEH COOpPYKEHHS, ONPEASSIOIUX
MOJIOKEHHE Bcex jAeTaneil. JleTanbHble pa30MBOYHBIE PAOOTHI BBIMOJHSIIOTCS, KaK
MpaBujIo, OT paHee NEPEHECEHHBIX B HATYpy TJABHBIX WM OCHOBHBIX OCEH
COOPYKEHHUS.

1.1.4. B nporecce pa3OMBOYHBIX pabOT MPOU3BOJAT T'€OJIE3UUECCKUE

U3MEPEHHs], CBOMCTBEHHBIE HCKIIIOUUTENBHO Pa30MBOYHBIM pabOTaM: MOCTPOCHHUE
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TOPU30HTAJIBHOTO YyIJIA, MOCTPOCHUE JUIMH JIMHUM, BBIHOC B HATypy TOYEK C
3aJIaHHOM OTMETKOM, BBIHOC B HATYPY JIMHUN C MIPOEKTHBIMU YKJIOHAMH U T.I. DTH

reoAC3NUCCKUC NU3MCPCHUA HA3bIBAIOT 3JICMCHTAMU p8,36I/IBO‘IHBIX pa60T.

4.2 Ocu 31aHMH U cOOpYyxeHUil. Pa30uBOYHbBIEC YepTeKn

1.1.5. ['maBHBIMU OCSIMU 3/IaHMSI WM COOPY>KCHHS SIBIISIIOTCS. OCH €0
cummMmeTpu (iuauu |— | u 1l — 1l Ha puc. 1).

['maBHBIE OCHM pa3OMBAIOT MPEUMYIIECTBEHHO B 3JaHUSIX, HMEIOIINX
CIIOXKHYIO KOH(QUIYpaluio U OOJBIIME pa3Mepbl, a TAKKE€ B TOM CIlydae, €ClH

I'pyIiiia coopy;erHﬁ TCCHO CBiA3aHa MCKIY c000M TEXHOJIOTHUCCKUMU JIMHUSMH.

1.1.6. OCHOBHBIMH OCSIMH 37aHUSI WJIM COOPY)KCHHS HAa3bIBAIOTCSA JIMHHH,
omnpezenstone Koutyp B miane (muaust A — A, I' -1, 1 -1, 4 — 4 na puc.1). Bee
OCTaJIbHBIE OCHU SABJISIOTCSI BCIIOMOTaTEIbHBIMHU.

1.1.7. Tlepea BBIHOCOM B HaTypy IJIaBHBIX U OCHOBHBIX OCEH COCTaBISIOTCS
pa3OuBouHBIC uepTexu (puc. 2). Ha pa3duBOUHBIX depTexax MOKA3bIBAIOTCS BCE
OCH 3[aHHSI WIA COOPYKEHHUS, PACCTOSHUS MEXKY OCSIMH, MYHKTHI T€0e3UIECKON
OCHOBBI, OTHOCUTEJIbHO KOTOPBIX BEJETCsl pa30uBKa, U Pa30MBOYHBIC HJIEMEHTHI —

YIJIbl U JIMHHUH.

nn 1495
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Puc.1 Puc.2

1.1.8. BenmuuuHsl yIJIOB W JUHUH, HEOOXOMWMBIX [JII  Pa30MBKH
COOpPY)XKEHUH, TMpeIBaApUTEIBLHO IMOJyYaloT TrpapuiyeckuM, aHAIUTUUYCCKUM |
rpado-aHaATUTHYECKUM criocoboMm. Hambosee pacnpocTpaHeHHBIM — SIBISETCS
rpado-ananmutudeckuii crnoco6. Ero cyTh 3akimrouaeTcs B CIEIyIOMEM:

-KOOPJIMHATHl TOYEK OMNPEACNISIOT 10 IUIaHY, HCIOIb3ysa (PopMyIbl,

YUYUTBIBAIOIINE BO3MOXKHYIO leopmariuio Oymaru:

N *a, Y =Y ot *c

X=X+
a+e c+0 )

rae Xo, Yo — KOOPAUHATHI FOr0-3aMaJHOTO yIJIa KOOPAUHATHOMN CETKU;
N — Teopernueckuii pa3Mep CTOPOHBI KBajipaTa KOOPJIWHATHOW CETKU B

MaciTa0e IJ1aHa;

a U B — PACCTOSIHUSA OT K0’KHOW M CEBEPHOU CTOPOH KOOPJIUHATHOM CETKH 10
oIpeensieMoi TOUKH B MaclITa0e IIaHa;

C U 0— PAcCTOSIHUA OT OIpPEIENIIEMOM TOYKM A0 3alaJHOM U BOCTOYHOU
CTOPOH KOOPAMHATHOM CETKH B MacIITalde IjiaHa;

-IUPEKIIMOHHBIN YTOJ o ,, BBIYUCISIOT IO (hOpMYyJIe:

V.-V
a = arctg Bf
B A

-JJTMHY OTpe3Ka OMpeAessaioT no Gopmysam:

_yB_yA _XB_XA

=X X, V+V.-V, )
sina ,,  sina \/( X ) VY

S
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4.3 Cnoco0bl pa30MBKH INIABHBIX H OCHOBHBIX OCeil COOpY KeHMit

4.3.1 I'maBHBIE W OCHOBHBIE OCH Pa30MBAIOT HAa MECTHOCTH CIIOCOOaMH
IPSIMOYTOJIBHBIX U TIOJISIPHBIX KOOPJWHAT, JTUHCHHBIMU M YTJIOBBIMH 3aCEYKaMHU.
Crnoco®6 pa30MBOYHBIX paOOT BBHIOMPAIOT B 3aBUCUMOCTH OT  HAaJIU4UsA
re0JIC3UYECKUX MPUOOPOB U YCIOBHI MECTHOCTH.

4.3.2 Cnoco0 monspHblX KoopiauHaT. Pa3buBka ocell  coopyKeHH

crnocooom MOJISIPHBIX KOOpPJIMHAT
BeJeTCd OT  OJKaWluX  MYHKTOB
reoAe3uYeCKO  IJAaHOBOM  OCHOBBHI,
Korja MECTHOCTb OTKpbITas,
CPaBHUTEIBHO POBHAas, T.€. yI0OHas AJis
P JIMHENHBIX VU3MEpPEHUM. s
IIEPEHECEHUSI B  HATypy IPOEKTHOU
TOYKM P B OIMOpHOM mIyHKTE A CTpOST
NOJISIPHBIN yroia 3, paBHBIM Pa3HOCTU JAMPEKIIMOHHBIX YIJOB HampaBiieHud AP u
AB, OoTKIaJBIBAIOT pacCTOSHUE S U (PUKCUPYIOT TOUKY P.
Puc.3.

4.3.3 Crnocod mpsIMOYroJbHBIX KOOPIMHAT. DTOT CIOCOo0 Hambojee 4acTto

MPUMEHSIETCS TIPU pa3OUBKE OCEMl COOPYKEHUN OT MyHKTOB CTPOUTEITHLHOM CETKHU.
[Tepenoc B HaTypy Touku P 3akmrouaercs B
P TOM, 4YTO BJOJIb JUHUU AB OTKIaAgbIBarOT
OTPE30K S;, a 3aTeM M3 KOHEUYHOU Touku E
S 3TOTO OTpe3Ka BOCCTaHABJIMBAIOT

A : B

nepneHaukysap Sp;. Otpesku S; u S,

I il L ) )
E - D U3MEPSIOT MEpPHOMU PYJETKOM.
1 [lepneHaukynsip  BOCCTaHABIMBAIOT  C
MIOMOIIBKD TEONOJUTA. BO3MOXHO MOCTPOCHUE MEPHEHIUKYISPA JIMHEHHOU

3aCEUKOU C UCMOJIb30BaHUEM CBOMCTB Teopembl [ludaropa.
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Puc.4

4.3.4 Cnoco0 PSIMOU

YIJIOBOU 3aceukd. [Ipu cmocobe mpsmoit
yTIIOBOM 3aCeYKH TOJIOXKEeHHe Touku P Ha
MECTHOCTHU 4 Ps OTIPENIeNISIIOT IyTeM BBIHOCA B
HaTypy JABYX A yraoB B; u Py, KaxIpli u3

KOTOPBIX COCTaBJIEH HAIIPABJIEHUEM Ha TOUKY P U mpsMoil, coequHSIONEeNH MyHKThI
reoJ1e3M4ecKoil 0CHOBBI. CIIOCOO BBITOJTHO OTJIMYAETCS OT APYTHMX CHOCOOOB IMpHU

pa36I/IBK€ TOYCK, 3HA4YUTCIBHO YAAJICHHBIX oT

Puc.5

OIIOPHBIX IIYHKTOB, 0COOCHHO TOr'Ja, Koraa HCIIOCPCACTBCHHOC NU3MCPCHUC
paCCTOSIHI/Iﬁ 3aTpYAHCHO WJIM HCBO3MOKHO.

4.3.5 Crioco0 JMHENHONW 3aCEUYKH.

Touka coopyxenuss P mnpu cnocobe
JIMHEUHOU 3aCEYKU onpenensaeTcs
nepeceyeHrueM ayT POEKTHBIX
paccTossHUM S; M S;, OTJIIOKEHHBIX OT

MYHKTOB Teoe3nyeckoil ocHOBBI. Crioco0

MPUMEHSIOT TOT/a, KOT/Ia pacCTOSTHUSA S; U
S, HE mpeBHIMAIOT JUIMHBI MEPHOTO
npubopa. JlaHHBIM cmoco0 [aeT XOpoIlWe pe3yJabTaThl MpH Pa3OUBKE TOUYEK
COOPY)KEHHS Ha POBHOW U OTKPBITOM MECTHOCTH ¥ BOJW3M IyHKTOB
reoJIe3NUYECKON OCHOBEI. Puc.6

4.3.6 I'maBHBIE W OCHOBHBIE OCH COOPY)KCHHH 3aKpEeIUISIOT Ha MECTHOCTH
OCEBBIMH 3HaKamMH (OOBIYHO MO JBa 3HAKA C KaXJO0W CTOpoHBI). OceBbIe 3HAKH
JOJDKHBI OBITh JIOJTOBPEMEHHBIMHU, OOECIEYMBATH OCCHPEISITCTBEHHOES BEIACHHC

CTPOUTCIIBHBIX 1 MHOI'O3TAKHBIX pa60T, OBITH CTAOMJIBHBIM IO BBEICOTE U B IIJIAHE.
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4.4 DJuaemeHTHI pa30MBOYHBIX padoT

4.4.1 BbIHOC B HATYPY F'OPU30HTAJBHOIO yIJjia

441.1 [Tpu BBIHOCE
A TOPU30HTAJIBHOIO YIVIAa 33JacTCs BEpIIMHA
IIPOEKTHOTO yIJIa W OJHAa W3 €ro CTOPOH.
[lonoxenue BTOpPOM  CTOPOHBI yIyla Ha
MECTHOCTH  ONIPEACISIETCS B pE3yJbTaTe
OTJIOXKEHHSI MO JUMOY 3aJlaHHOM BEJTUYHMHBI
TOPU30HTAIBHOTO yria " pukcanuu
MOJIOKEHUSI BUSUPHOU Oocu TpyOsl. [lnst 3Toro

TEOJO0JUT ycTaHaBIuBaloT B Touke O (puc. 7) u

OpPUEHTUPYIOT MO 3aJaHHOi cTopoHe OA,
IpEeIBAPUTEILHO COBMECTUB aIHMIaly C TUMOOM Ha HYJIEBOM OTCYETE.

[Tpu 3akperyieHHOM JTUMOE TOBOPOTOM alUAaabl OTKJIAIBIBAIOT MPOCKTHYIO
BEJIMUMHY yTJia U (QUKCUPYIOT BTOPYIO CTOPOHY B Touke Bi. UTOOKI

Puc.7

VUCKJIIOUYNUTh BJIMSHUE HHCTPYMEHTAIBHOM MOTPEIIHOCTH, MPOEKTHYIO
BEJIMYMHY yrila OTKJIAAbIBAIOT MPU JPYrOM TOJOKEHUU Kpyra M TOIydaroT
ctopony OB,. IIpaBWibHOE MOJIOKEHUE BTOPOM CTOPOHBI MPOEKTHOTO YIJia
onpenenutr Ouccekrpuca OB, koTopyr MoaydarT aeneHueM oTpe3ka BB,
IIOIIOJIaM.

4412 Hampasnenue cropon OB; u OB; MoxHO (GUKCHUPOBATH
orcuetamu B; m B, M0 ropu3oHTaNbHO pacroioKeHHON perike. CpenHuil 0TCYET
OTIPEJICTUT UCKOMOE HaIpaBJICHUE, KOTOPOE HEOOXOAUMO 3aKPEIUTh KOJIBIIIIKOM.
BpiHECEHHBII B HATypy MPOEKTHBIM YroJl KOHTPOJIUPYETCS IMOBTOPHBIM

HN3MCPCHUCM.
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4.4.2 BbIHOC B HATYPY NPOEKTHOM JJIMHbI JTMHUH

4421 3ajgadya BBIHOCA B HATypy [UIMH JIMHUM TOPU TE€OAE3UYECKUX
pa3OMBOYHBIX PAabOTaxX COCTOWT B OTJIO)KCHHH TOPHU3OHTAIBHOTO IPOJIOKEHUS
MPOCKTHOW JIMHWM HAa MECTHOCTH B 33/IaHHOM HAaIlpaBJICHUHU. B OTIOKEHHOE Ha
MECTHOCTH TOPU30HTAIBHOE PACCTOSTHHE BBOJAT MOMPABKH 3a YroJ HAKJIOHA, 3a
KOMIIapUPOBAHUE MEPHOTO MPHOOpa U 3a TEMIIEpaTypy.

4422 [IpoektHas qirHa TMHUU OyJIeT paBHA

S =S,+AS +AS +AS,
r7e So— ropu30HTAILHOE MPOJIOKEHUE TPOEKTHOM JIMHUY;

. |4
AS = 2S sin’ ' IonpaBKa Ha HAKJIOH MECTHOCTHU

V — YI'OJI HaKJIOHA,

S
AS = WO(I —N)-TonpaBKa 3a KOMIIOPUPOBAHHE,

| — meficTBUTENBHAS JUTMHA MEPHOM JICHTHI,
N — HOMUHaJIbHAS JJIMHA MEPHOU JICHTHI;
AS =S -d(t,~t,)—monpaBKa 3a TEMIIEPATYPY,

0 — JHUHEWHBIA KOIPOUIMEHT paCHIUpEeHHs, JJIS CTAIbHBIX JICHT
a=0,000012,
ti-ty — pa3HOCTH TemIiieparyp Npu KOMIIOPUPOBAHWUM WM BBIHOCE JMHHUMU B

HaTypy.

4.4.3 BbiHOC B HATYPY TOUYKH € 32JaHHOH OTMETKOM

4.43.1 B ycnoBusix CTpoWTENbHOW IUIOMIAAKM ATa 3ajadya BO3HUKAET

IpU BBIHOCE OTMETOK «CTPOHUTEIHHOTO HYJsD», OT CTEH OMATyOKH MpH OETOHHBIX
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paboTax, JHA BBIPBHITHIX TpaHIIEH M KOTJIOBAHOB M OTMETOK MOHTAXKHBIX
TOPU30HTOB.

1.4.3.2.  IIpoekTHYI0 OTMETKY TOYKH IEPEHOCSAT OT MYHKTa BBICOTHOU
re0/Ie3UYECKO OCHOBBI. [[J11 3TOr0 yCTaHABIMBAIOT HUBEIUP MEXKIY PEHEpPOM U
TOYKOM, 0003HAYEHHOW BpEeMEHHBIM 3HAKOM (puc.8). B3sB oTcuer «a» mo peiike,

YCTaHOBJIeHHOI?I Ha perepe, BBIYUCI/IIIOT TOPU30OHT UHCTPYMEHTA - /M = H + a.

__ 3amaHHas
TOYKa

Hy - npoexrnas
OTMETKa

‘YpoBeHHas MOBEPXHOCTH

Puc.8

1.4.3.3. Tlo dopmyne ¢=7¥ —H, BBYHUCIAIOT OTCYET, KOTOPBIH HOJDKEH

OBITh Ha peliKe, YCTAHOBIIEHHOMN Ha MPOEKTHOM BHICOTE. Y CTAHABIMBAIOT PEHKY Ha
K0J (A) u, MOCTerneHHO BOMBasi TOIOPOM KOJI, TOOUBAIOTCS TOTO, YTOOBI OTCUET IO
pelike cTaj paBHBIM MPEIBBIUUCICHHOMY «B». [IpOEKTHYIO BBICOTY MOXKHO TaKke
OTMETHUTh YE€PTON Ha KoJjblliKe. Eciu 3a0uBaeMbIil KO HAXOAUTCS B BBIEMKE, TO
Ha HEM BBINKMCHIBAIOT BEJMUYMHY cpe3ku (B-B'). [Ipum HeOonblux cpe3kax (B-B')

nepe] 3a0MBKOH K0J1a BBIPHIBAIOT SIMY.

4.4.4 Tlepenaya OTMETKH HA THO KOTJIOBAHA WJIM TPAHIIIEH U HA

BEPXHME ITAXKM 3TAHUN
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1.4.4.1. Ilpu nepegade OTMETOK B TIIyOOKHE KOTJIOBAHBI (TPAHIIEH) WK HA
BEPXHUE OTaXHU 3[aHUM TMOJB3YIOTCS MNOABECHBIMU pysieTkamu (puc. 9, 10).
HabGmrogenust Beayt Ha AByX craHimusx. OTcyeTsl OepyT MO pyJeTKe U pelke B

Toukax A u B.

Hpnl

Hpn2

Y[)(menuaa MOBCPXHOCTH

Hpnl

Y posennas nosepxuocts

Puc.9 Puc.10

Torga ang mepBoro ciiydas (mepegada OTMETOK B TNIYOOKHE KOTJIOBAHBbI):

Hpm =Hppn +a—(b-b")-c
]

a JUIg BTOpOro ciiydasi (mepejadya OTMETOK Ha BEPXHHE JTaXu 3[aHUMN):
H,,,=H,,;+a+({O-b")-c

1.4.4.2. B nporiecce U3MEPEHUI K PYJIETKE MOABEIIMBAIOT TUPIO BecoM 10 Kr
U OITYCKAlOT B BEJIPO C BOJOM, IepeMEIaHHOW ¢ ONMUIIKaMHU.

1.4.4.3. HaGmtonenus skenaTeabHO BECTH TIPH JABYX MOJIOKEHHUSIX TOPU30HTA
WHCTPYMEHTA, COOJII0/Iasi paBEHCTBO PACCTOSHUM OT MHCTPYMEHTOB 10 PEHKH H

PYJIETKH.
4.4.5 BbIHOC B HATYPY JIMHHUH 32JaHHOI0 YKJIOHA

1.4.5.1. 3agaya pemaercsi ¢ MOMOIIBI HUBENWpAa. B mepByro odepens B

HATypy BBIHOCST OTMETKH HayaJIbHOM M KOHEYHOH Touek JuHuu AB (cM. paznen

1.4.3).

56



1.4.5.2. HuBenup ycTaHaBIMBAIOT HAJl HAadallbHOW Toukod A (puc.1l) u
U3MEPSIOT BBICOTY HHCTpyMeHTa I. B Touke B ycTaHaBnmBaroT peiiky, a
3pUTENIbHYI0 TPYOy HUBEJIMpA HAKIOHSIOT IO TEX MOp, IIOKa Ha peilike He OyAeT
OTCYeTa, PAaBHOTO BBICOTE MHCTpyMeHTa 1. [Ipu 3TOM BHU3MpHAas OCh HHBEIHpA
HAKJIOHAETCS W CTAHOBUTCA IIApaJUICIbHOM JIMHMM 33JaHHOrO YKJIOHa. B
npoMexyTounbix Toukax C,J[LE koibs 3a0uBaroT Tak, 4ToObl OTCUET IO peiike

PaBHAJICA BBICOTC MHCTPYMCHTA.

W)

a

Ha

Puc.11

5 Teone3unyeckue padoThbl NPU BEPTUKAJIBHOU MJIAHMPOBKE
5.1TIpoekTHpOBaHME TOPU3OHTAIBHON IIOMIAAKHA
19.3.1/In1 TpPOEKTHUPOBAHUS TOPU3OHTAIBHON TIOMIAAKK HCIOIb3YyeTCs
mwiad Tonorpaduueckoir chéMku B MacmTabe 1:500, cocTaBieHHBIA 110
pe3ynpTaTaM HHUBEJIUPOBaHMS MO KBajapataMm. CeueHue penbeda TOPU3OHTAISIMU
yepes 0,25 M.

19.3.2Cpennsis oTMeTKa H, y4acTka, COOTBETCTBYIOIIAsl YACTHOMY OajlaHCY

3eMJISIHBIX pa0oT, BRIYUCIISIETCS IO (hopmyTie:

y D H +2> H, +3) H, +4) H,
[ '
n

4

rae > H; ) H, > Hy > H,-CyMMBI OTMETOK BEpIIMH, HMPUHAIICKAIIUX

OIHOMY, IBYM, TPEM, YETBIPEM KBaJpaTam;
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N- 9MCJI0 KBaApPaTOB CCTKH.

19.3.3Pabo4ne OTMETKH MOJIyHYarOT KaK Pa3HOCTU (PAKTUYECKUX OTMETOK H,
1 OTMETKH H,.
19.3.4Ha nnaHe npoBOJAT TOPU30OHTAJb C IPOEKTHOM OTMETKON H,. JlaHHas

TOPHU30HTAJIb PA3IrPAHUYINBACT 3CMIIAHLBIC pa6OTBI 10 BhIeMKe M Hachlmu. OO0BEM
3CMIJISIHBIX pa60T (OTI[GJIBHO II0 BBICMKC H HaCBIHI/I) NoACYUTBIBAIOT MCETOAOM
TOPU3OHTAJIBHBIX ITAaPaJICIbHBIX CG‘-IGHHfI, MNPpCACTABJICHHBIX HA IJIAHC CCUYCHUSAMUA

FOpHBOHTaHCﬁ. HJIOIH&I[B KaXXJ0I10 CCUCHMUA S, OIpaHUYINBACTCA

COOTBETCTBYIOIIEH TOPHU3OHTAIBIO WM PaMKOH, €CIM TOPHU3OHTAIh IIepeceKacT
pamky. [omaau cedennii onpenesstoTcsl Py MTOMOIIN MOJIIPHOTO TUTAHUMETPA.

19.3.500bEM Temna, 3aKIIOUEHHOTO MEXKIY JABYMS COCETHHUMU CCUCHHUSIMH,
HaxoJsT 1o opmyJie:

V = Si +Si1

i h’
2

rie h-BeicoTa cedenus penbeda ropu3oHTAIIMHE.

OO61mmit 00bEM BBIEMKH (HACBINN) PaBHAETCA CyMMeE V,

V=>V,

5.2Pa30uBKa ropu30HTAIbHON IUIOIIAJAKH U BLIHOC B HATYPY JMHUHM

HYJIeBbIX padoT

5.2.1 HuBenup yCTaHABIMBAIOT TaK, YTOOBI MOKHO OBUIO B3SITh OTCUETHI IO
peiike Ha BceX BepIIMHAX KBaJpaToB. Ecou 3TO HEBO3MOXXHO, TO pa3OUBKY
BBITOJIHSIOT C IBYX U 00Jiee CTaHIHi.

5.2.2 Bprumcnsior ropu3oHT wuHCTpymMeHTa M u orcuér b, koropsrii
JOJKeH OBITh Ha peiKe MpH MPOCKTHPOBAHUM TOPU3OHTAIBHOW IUIOMIAIKA Ha

OTMETKE H,

I'=H+a, b=T'1-H

np !
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rae H- ormeTka penepa;

d - OTCYET MO pPEMKE, YCTAaHOBJIICHHOW Ha

periepe.

5.2.3 HaGmromast  moouep€mHo  KaXayro
= [y

BEPIIMHY KBaJApaTa, YCTAHABJIMBAKOT B HUX KOJIbS &
4 5 b

Ha TaKyl0 BBICOTY, YTOOBI OTCUET Mo peiike ObL1 b 0 A >

-2

(WM OJIMUCHIBAIOT HA KOJIBSIX pab0Yre OTMETKH )

5.2.4 Tlocne BBIHOCA B HATypy

FOpHBOHTaHBHOﬁ II0IIa KK Ha MCCTHOCTHU

pa30MBAIOT JIMHUIO HYyJNEBbIX padboT. Touku nuHUM HyneBbix pador 1,2.3...
HAaxXoJsT Ha MECTHOCTH, IEPECTABIISAsI PEUKY 10 CKIOHY JI0 TE€X IOp, MOKA OTCYET
He Oyner paBeH D. JluHuio HyneBbIX pabOT 3aKpEIUIIIOT HAa MECTHOCTH
KOJIBIIIIKaMH 4epe3 5-6 M. puc. 12

5.2.5 Ecnu npoekTupoBaHWe TOPU30OHTAIBHON IIOUIA/IKK BBIIOJIHSIOCH 1O
MaTepuaniaM HUBEIUPOBAHUS IUIOMIAJIEH MO KBaJpaTraM, TO  MNPOEKTHYIO JIMHUIO
HYJIEBBIX pabOT, HAHECEHHYIO Ha IUJIaH, IPUBSA3BIBAIOT K BEPUIMHAM KBAJpaTOB U

10 Pe3yJIbTaTaM 3TOU MPUBS3KU BBIHOCIT Ha MECTHOCTb.

5.3 IlpoexkTHpoBaHMEe HAKJIOHHOM MJIOIIATKH

5.3.1 IlpoekTupoBaHre  HAKJIOHHOW  IUIOIIAJKU  BBIMOJHSIETCS IO
pe3yJbTataM IUIOIIAQJHOTO HUBeIupoBaHusa. Ha mucre wyepTéxHoil Oymaru
CTPOUTCS CETKa KBAIPATOB U BHIMUCHIBAIOTCS OTMETKH BeplIuH (puc.13).

5.3.2 IIpoeKkTHBIC OTMETKH BBIYUCIISIOT 110 (hopMyIie:

i -
H,, =Hy+id,
rae H, - IpoeKTHasi OTMETKa OTNOPHOM JTMHUHY;
| - TPOEKTHBIN yKIIOH B HAIIPABJICHUH, IIEPICHMKYJISPHOM OIIOPHOM JIMHUM;
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d - paccTostHEe 10 HAYATLHOW OTMETKH.

Pabounre OTMETKM MONYYar0T KaK Pa3’HOCTH (PAKTHYECKMX OTMETOK H, u

POCKTHBIX H '
hij = Hij - H(i>

3HaK «MHUHYC» y paboueil OTMETKHM yKa3blBaeT Ha TO, YTO 3/I€Ch JOJDKHA

OBITh HACBIIb, & KIUIOC» - BHIEMKA. 24,80 2450 2450

25,20 24,87 24,57

+0,40 +0,07 +0,23
5.3.3 Ha  cTtopoHax  KBajparos, y,
UMEIOIUX padodrie OTMETKH C pPa3HbIMU ©
25,20 / 25,20 25,20
3HaKaMH, OMPEACISIOT TMOJOXKEHUE TOYEK 25,43 (3)]25:10 25.00
2 +0,23 +0,10 +0,28
HYJIEBBIX pabor 1o U3BECTHOMY / 1
L
COOTHOIIEHHUIO: / ) ®
25,61 25,60 25,60
X =d a 25,64 25,24 25,00
— Y- a+b | 1 av0.04 B +0,36 B 10,60

rae X-pacCTOsIHME OT BEPIIMHBI KBaapara A0 TOUYKH HYJIEBBIX padoT;
d - nmuHA CTOPOHBI KBaapaTa,
au b - paboure OTMETKH. Puc.13

5.3.4 OOBéM 3eMIsSHBIX palbOT OTHEABLHOTO KBajpaTa WJIH €ro 4YacTh

BBIYHCIIAETCS 110 (hopMyIIe: Vi =S5;-h,

rae S, - oAb MOJIHOrO KBaJpara Win ero 4acTtu (puc. 13)

:hl+h2 +h3+h4 (1 Hz),
4

P

h,+h, +h .
hcp = % (3)’

_m+m+m+m+m(®_

th 5

h. - pabouast OTMETKaA.
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5.4 Pa30MBKa HAKJIOHHOM IUIOINAJAKHM M BHIHOC B HATYPY JUHUM
HYJIEBBIX padoT
5.4.1 Ilpu nepeHeceHMHM HAa MECTHOCTb HAKJIOHHOM IUIOLIAJAKU HUBEIUP
HEOOXOJMMO YCTAaHOBUTH TakK, 4TOObl €ro BepTUKaJIbHAs OCh cTaja
NEPIEHIUKYJIIPHA IPOEKTUPYEMON MIIOCKOCTH.
5.4.2 Ilo meTonuke, onucaHHON B pasnene 2.4.3, B TpEX TOUKaAX IUIOIIAIKU

A ,B,,5,(puc.23) Ha IPOEKTHYIO BHICOTY 3a0MBalOT Koubs. [locie aToro HUBEmUp
yCTaHAaBIMBAIOT B TOYKE 5K, Tak, uYTOObl JIBa MOABEMHBIX BHHTa ObUIK
napajuleNibHbl JIWHUM 1-1, a TpeTtud - B HampaBiIeHUU TOYKH b,. lIpuBomsar

HUBEJIMp B pabouee MOJIO)KEHUE M OTCUUTHIBAIOT MO pEWKaM, YCTAaHOBJIEHHBIM B

Toukax A, U B;. OTtcuérbl A0KHBI OBITh OJWHAKOBBIMHU (HAaIpUMeEp,
a, =h, =1247). 3ateM 3pUTENBHYIO TPYOy HANPABISIOT HA PEHKY, YCTAHOBJICHHYIO
B TOUKE 5, W, Bpallas TPETUN NMOABEMHBIN BUHT, HABOAAT BU3UPHYIO OCh HA TOT

*e OoTcu€r (paBHBIM B Hamem npumepe 1247). B aTom ciiydae BepTHKalIbHas OCh
OyJeT NeprneHIMKyJspHa MIOCKOCTH IPOEKTUPYEMOU TUIOIIAIKH.
5.4.3 Habmromas moouyepEnHO Kaxayl0 BEpIIMHY KBaJpara U CHHUMas

OTCUETHI, ONMPEAEISIOT paboune OTMETKM h=(a, —a,) WM YCTAaHABIMBAIOT B HUX

KOJbSl Ha TaKHE BBICOTHI, YTOOBI OTCYET BCE BpeMs ObLT paBEH HCXOIHOMY
OTCUETY.

5.4.4 Tlo ¢opmynam (pazmen 3.3.3) BBIUHUCISIOT PACCTOSHHE OT TOYEK
HYJIEBBIX PabOT 710 BEPIIMH KBAIPATOB M IO pe3ybTaTaM dTHUX MPHUBA30K BEIHOCST

JIMHUIO HYJICBBIX pa60T Ha MCCTHOCTB.

6 HcnonuurebHbIE CHEMKH
6.1 MHMcnoJiHUTeIbHbIE CbEMKH COOPYKEeHMIT
6.1.1 VcnonHuTenbHble CHEMKH TPOBOJSAT C IIEIbIO BBISIBICHUS BCEX
OTCTYIUICHH OT MPOEKTa COOPYKEHUSI, NOMYIIEHHBIX MPU €r0 CTPOUTENIbCTBE, a
TaKke JUIs OmpeaesieHus (DAKTUUECKOTO TOJOKEHHUSI SJEMEHTOB COOPYKCHUS.

C’beMKy IMPOU3BOAAT I10 MCEPC BBINMOJIHCHUA CTPOUTCIbHO-MOHTAXKHBIX pa60T,
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9TOOBI CBOEBPEMEHHO BBISBHTH OTCTYIUICHHS OT TpoekTa. [locime 3aBeprieHus
CTPOUTENHCTBA UCIOJHUTENIbHbIC TeHEepATbHbIC IJIAHBI COCTABIIAIOT B MacIiTadax
1:500-1:1000 st TOpOAOB, MPOMBIIIIICHHBIX ILIOMIAA0K U TPacc TPyOOIIPOBOJIOB.

6.1.2 CpéMKy MpPOU3BOIAT CIOCOOAMHU TMOJSPHBIX M MPSIMOYTOJBHBIX
KOOpJIMHAT, MPSIMOW YIJIOBOM W JIMHEHMHOW 3acedykamu, MPOMEPAMH IO CTBODY,
oOMepamMu U T.. OTMETKH MOJY4YalOT T€OMETPUYECKUM HHUBEIUPOBAHUEM OT
OJIMKalIMX penepos.

6.1.3 Ilpu mnpou3BOACTBE HCHOJHUTEIBHBIX CHhEMOK 0CO00€ BHHMaHUE
YACIAIOT TOA3EMHBIM KOMMYHHUKAIUsAIM. CBEMKY MOA3EMHBIX KOMMYHHUKAITUI
MIPOU3BOAT B OTKPHITHIX TPAHIIESX W KOTJIOBaHAX 10 3achIKH TpyHTOM. Ilpm
CbEMKE HEOOXOAMMO OIIPENIETISATh MOJIOKEHUE CIECTYIONTUX OOHEKTOB U BEJIMUHH:

> TpacChl MAaruCTPaJbHBIX KaHAJIOB, KOJIJICKTOPOB, BOJOIPOBOIOB,
ra3onpoBOJI0B, TEIJIONPOBOIOB;

> pacrpeieuTeIbHbIE CeTH;

> MIPUCOEINHEHNS U BBOBI;

> YTJIBI TIOBOPOTA TPACCHI;

> KaMephbl, KOJOIIBl U KOBEPHI C yKa3aHWEM OTMETOK JHa KOJIOJLEB U
Kamep, 000KOB JIFOKOB U 3€MJIH Y HUX;

> OTMETKH HHU3a U BepXxa Tpyo;

> TOYKHU TMepesioMa mpouisi Tpacchl.

Kpome ykazaHHBIX J@aHHBIX, OTPAXAIOIIUX IJIAHOBO-BHICOTHOE TOJIOKEHHE
MOCTPOCHHBIX KOMMYHUKAIIMA, OMNPEICIAI0T JauamMeTp TpyO, WX MaTepual,
JaBJICHWE H T.M., a TakkKe IIJJAHOBO-BBICOTHOE TIOJOXKEHHE TePeceKaeMbIX

KOMMYHUKALUH.

6.2 IloBepka BepTHKAJIBLHOCTHU Psijia KOJOHH
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6.2.1 TloBepka

AN BEPTHKAIBHOCTH psiia KOJOHH

, \ OCYUIIECTBJISICTCS TPU MOMOIIH

a N TEOIOJINTA. Teomonut

7 N YCTaHABJIMBACTCS OT OCH psjia
KoJIOHH Ha pacctossHuu 0,3-0,5

M U K OOKOBOW TpaHM Bepxa U

HH3a KEDI(I[Oﬁ KOJIOHHEBI

I ' TPUKJIAIBIBAIOT KOPOTKYIO
peliky. Ilo pa3sHOCTM OTCUETOB MO pEWKE MONYYAIOT BENMYHMHY OTKJIIOHEHHS OT
BepTukanu (puc.14).

Puc.14.

6.2.2 Jlna omnpexneneHus (PpOHTANIbHBIX OTKJIOHEHWW BBEPXY U BHH3Y
KaKIOM KOJIOHHBI CTaBAT OCEBbIe MTPHXUA. C TOMOIIBIO TEOA0IUTA MPOSKTUPYIOT
BEPXHHUM IITPUX HAa OCHOBAaHUE KOJIOHHBI M OTMEYAIOT IITPUXaMU TPHU JBYX
nosnoxxkenusix BeptukainbHoro kpyra (KJI u KII). JIunelikoit uamepstot orpesku 0-

KIT u 0-KJI. 3anuce BenyT B crieniaibHOM XypHase (Tadmnuia 1).

Tabnuma 1.
®poHTaNbHbEIE OTKIOHEHHS (A,) BokoBbie oTkiaoHeHUs (A )

2
= OTCué€ThI OtcuéThl
=
3
N4
ol
-z “ ‘

- o, - o,

B o] B 9]

=l = 4 5 = = £ B

4 13,5 1 103,09 [35 |.221 |22 215 |1 (0,3|,09 |10

LY

225 | 26 255 |1 10,3/,09
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11 |10 105 |1 |0,3|,09 |10,5|.250 |52 510 |2 |0,7,49 |125

238 |39 [385 |1 |0,3/,09

0 0,71,49 |,0 255 | 57 560 |2 |0,7|,49 |85

247 |48 475 |1 |03 1,09

2 0,1],67 8 10,2 [,70
0,7 3
2 m= io,4lMM
= [d ] ~ +0,42mm
2(n-1)

6.2.3 Jlns ycTpaHeHUsS HMHCTPYMEHTAJIbHBIX MOTPEIIHOCTEH TEOH0JHUTA
NOBEPKY BEPTUKAJIBHOCTU psJa KOJOHH BBIMOJHAIOT MPU JBYX TMOJOKEHUSIX

BEPTUKAJIBHOTO KpyTa.

6.3 OmnpeneneHue BbICOTHI HEMPUCTYITHOTO COOPYKEHUSA

6.3.1 Ha paccrosHun He y S ‘ /

menee 1-2 H o6bekra pa3OMBaroT e 7

O0azuc ToM ke JuHBI (puc. 15).
N3mepenust 0Ga3uca  BBITIOJHSIOT

CTaJIbHOM JICHTOW HE MEHee [BYX

pa3 ¢ OTHOCUTEIHHOU OIIMOKON HE
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oonee 1:2000. T'opusoHTanpHbBIE YyIabl B U [, U3MEPSIOT TEOJOJUTOM OJHHUM
MOJIHBIM TPUEMOM C TIEPECTAHOBKOW JuMOa Mexmay mnomynpuémamu Ha 90°.
Puc.15

6.3.2 BeprukanbHble yriabl HU3MEPSIOT TPU JBYX IMOJOXKEHUAX Kpyra.
KoHTposieM nmpaBUiIbHOCTH H3MEPEHUI CIIY>)KUT IMMOCTOSTHCTBO MecTa HyJs (MO).

6.3.3 ['opusoHTanbHbIe paccTosiHUSA d, U d, BRIYUCISIIOT 1O (popMyiaMm:

_ B-sing, d = B-sing,
Cosin(B+8,)" T sin(B+ By)
6.3.4 Bricoty coopyxenust H onpenenstor no gpopmynam:

H, =d, '(th1/ —-tgv,)
H, =d, '(thé —-tgv,)

Ecan PACXOXKIACHUC HC IIPCBLIIMIACT 3-5 CM, TO BbBIYHCJIAIOT CPCIHIOIO

H,+H,

BBICOTY COOpYKeHUs H = 5

6.4 HaoOuawaeHusi 32 KPeHOM COOPYKeHU I

6.4.1 N3-3a HepaBHOMEPHOUW OCAJIKM COOPY>KEHHE MOKET IMOJYyYUTh KPEH
(OTKJIOHEHUE OT BEPTUKAJIBHOIO MOJOXKEHHUS). Pa3innyaroT yrioByro UM JMHEHHYIO

BEJIMYMHBI KPEHA. YTJIOBAs BEJIMYMHA KPEHA XapaKTEPU3YETCSA YITIOM ¢ MEXIY

BEPTUKAJIbHBIM HampaBieHUeM MM, U ero (QakTHYEeCKUM IMOJIOKeHHEeM MM, .

JluneiiHoW BeqWuWMHOW KpeHa | cuMrTaeTcss mpoekuus JUHUM MM, Ha
TOPU30HTAIBHYIO TUIOCKOCTh. OOBIYHO OMpeneysioT |- JUHEHHYI0 BEIUYHHY
KpEHa.

6.4.2 Cnocob ompeseneHusi KpeHa U3MEPEHNEM TOPU30HTAIBHBIX yriioB. Ha
PacCTOSIHUM, PaBHOM IIPHUMEPHO IIOJYTOPHOH BBICOTE COOPY)KCHHS, Ha IBYX
B3aMMHO TICPIICHANKYJISIPHBIX HAIIPABJIICHUSX 3aKPEIUISIFOT JIBa TTOCTOSHHBIX 3HAKa

A u B (puc.16).
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Puc.16.

Ha oOpa3yromieli TpyObl B BEpXHEM M HIDKHEM CEYCHHH BBIOMPAIOT TOUKH

1,2,3 u 4, Ha KOTOpBIE ¥ U3MEPSIOT YIVIbI OT UCXOAHOro HampasiieHus AB u BA.

o, +ta +
Haxomar a,=——2% u f, :%, KOTOpbIE SIBJIAIOTCS HAIIPABJICHUSIMU Ha

2

IEHTP OCHOBaHUs M U IIeHTp Bepxa TpyOsl M, .

6.4.3 3Has paccrosiHMEe S, OT CTaHIIMM A 1O IIEHTpa OCHOBaHHMS M, KpeH

S, (e, — )"

"

TpYOBbI BBIUUCIAIOT 110 hopmyJie: |, =

Takum ke oOpa3zoMm HaxoAsT BenuunHy Kpena |,. Ilo mpaBumiy

napajuieliorpaMMa  TIOJAy4arT TpadUuecKd BEIWYWHY IOJIHOTO KpeHa .
HampaBnenue moaHoro kpeHa (AUPEKIIMOHHBINA Yoyl OTPe3Ka) ONMPEACIISIIOT TaKKe

rpadudecku.

6.4.4 V3mepeHuss KpeHOB 3JaHUUA U COOPYKEHUH MOTYT TNPOU3BOAUTHCS

MEXaHUYECKUMHU CIIOCO0aMU C IMOMOIIBIO OTBECOB N KPCHOB.

7 Onpenesienne 00bEMa 3eMJIHBIX padoT

Omnpenenenne 00bEMa 3eMISHBIX paboT 1o Tpanmee (puc. 7.1) wim 1o

KOTJIOBaHy (puc. 7.2) NMpOU3BOAUTCS MO TONOrpauueckoMy IUIAHY MECTHOCTH
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MCTOJOM TOPHU3OHTAJIbHBIX W BCPTHUKAJIBHBIX IT1apPaJICIIbHBIX CCUCHMUH. HJ’IOHIaI[I/I
CEUYCHUM OIIPCACIIAOTCS MCXaHNYCCKUM CII0CO00OM IIpHA IOMOIIMN INIAHUMETpPA HUIIN

rpadguuecku - myTEM pa3OMBKU CEYEHUST HA MPOCTEHIINE TeOMETPUUYECKHE

burypsi.

O0BEM  Tenma, 3aKIIOYEHHOTO  MEXAY  JIByMS  COCETHUMH

napauieIbHBIMHA CEUCHUSAMH S, M1, TIOACUYUTHIBACTCA 1O hopMyIe:
S, +S
V1 =— 2 2 d1—2 )

rae d, ,-pacCTOssHHE MEKIY CEUYECHUSIMH S, U

OO6mmii 00bEM 3eMIISTHBIX PadboT

v=>Y,

7.1 Conep:kanue 3ajaHus

[Ipy 3amaHHOM TIOJIOKEHUU HA TOMNOrpaMyecKoM IIJIaHE OCH
TOPU30HTAJIBHOM TpaHIIEH MOCTPOUTh KOHTYp OpOBOK TpaHIIEW Ha IUIAHE H
ONpeNeNuTh O0BEM 3EMIISIHBIX PabOT METOJOM BEPTUKAJIbHBIX MapajieIbHbIX
ceueHui. g pacu€ra B34Th y4yacTOK TpaHmeu mmuHou 100 m mexny [IK, u

IIK, (puc. 7.1), macmtad 1:1000.

HpI/I PCIICHUHN 3aaa491 UCIIOJIB30BATh CIACAYIONINC HCXOAHBIC JaHHBIC!

a) OTMETKY JIHa TpaHlIeu (MHIUBUAYaJIbHOE 3a/1aHUE);
b)  wmupuny tpanmen 20 m;

C)  ymibl oTKOca 60pTOB TpaHieu 60°;

d)  paccrosHue mexay ceucHussMu 20 M.

BrinosHeHue 3a1aHusi MPOBOJIAT B CJICAYIONIEM TOPSIJIKE:
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1.  Ha tomorpaduyeckoM IUIaHe NMEPHEHAUKYJISIPHO OCH TPaAHIICH
npoBoAAT uepe3 20 M HampaBieHUsl MIECTH napauienbHbix ceuenuit |I-1,11-
I1...VI-VI.

2. HaHocsaT Ha Tomorpaduyeckuii IjaH KOHTYp JHA TpaHIIEH
COIVIACHO 33/IaHHOM €€ LIUpPUHE.

3. Ha nucrte miotHo#t Oymaru ctposar B Mmacmtade miada 1:1000

napasuienbasie ceuenus I-1,11-11...VI-VI.
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[Topsnok MOCTPOEHUSI CEYEHUN PEKOMEHYETCS CIIEAYIOLINN:

d) MO HAMPaBJICHUIO KAXKIOTO CCUYCHUS OOBIYHBIM MOPSJAKOM CTPOMTCS
npodmiib TOmOrpadUIECcKOl MOBEPXHOCTH 3eMid. [Ipwm 3TOM 3a YCIOBHBIN
TOPU30HT MPOPHIIA B KAXKAOM CIIydae MPUHUMAIOT OTMETKY H, JHa TpaHIlIeu
(puc.2). MacmTal TrOpU3OHTANbHBIH W BEPTHKAIbHBIA JOMKEH OBITh

OJMHAKOBBIM.

Yen. gopusont:
OTMETH wa-
TpaHiied H,

1

Puc. 7.2.

b) Ha JMHHIO YCIIOBHOTO TOPHU30HTA IO KaXJIOMYy CEUCHHIO MEPEHOCST C
TOnorpaguIecKoro IjiaHa TOYKH JHA TPaHIICH a'a’,6's".e'e” W M3 ITHX TOUCK
oA yriioM 60° mpoBOAST IMHUM OTKOCOB TpaHIileu. [lepeceuenHust 3TuX JTUHUN
C JuHMEN npoduis MNOBEpPXHOCTH o00pa3yloT TOuku A’,A”,B’,B"...O0pOBOK
TpaHIIer, KOTOPhIEC 3aTEM MEPEHOCST Ha TonorpaduuecKui miiaH;

C) B WTOre, KaXI0€ CEYCHHE OYAEeT OTrPaHWYCHO JIMHUSMH OTKOCOB
OOpTOB TpaHieu, €€ IHOM M JIMHUEH Tomorpauueckoil MOBEPXHOCTH,
3aKITIOYEHHON MEXTy TOUKaMH OPOBOK TPAHIIIEH;

4) Ha TormorpadguuecKoOM IUTaHEe MPOBOIST JMHHUIO OPOBOK TPAHIIIEH;

5) u3MepSIOT MIAHUMETPOM IUIOIAAb KAXJIOT0 CEUCHHUS M BBIYMCIISIOT
00BEM 3eMIITHBIX padoT;

6) pe3ynbrarhl omnpenaeieHus OOBEMOB 3eMIISIHBIX padOT CBOJAT B

Ta6HI/IHy WHIWBUIYAJIbHOI'O 3alaHUs.

70



TaOmumna 1

Ne IImoman Cp. Paccrosa O0BéMm,
cegeHmd L CEYeHUd . M2 TITITOITTIATR HUAg MEX TV 1\/[3

-1 498

505 20 10100
-1l 512

530 20 10600
H1-111 548

555 20 11100
V-1V 562

568 20
V-V 574 11360
VI-VI 586 580 20 11600

 0bmyi 54760
00BEM

[Ipu 3agaHHOM TOJIOKEHUM JHA KOTJIOBaHA Ha TomorpaduyueckoMm IUIaHe

macmraba 1:1000, u3BecTHOM OTMETKE H, M yriax oTkoca OOpTOB, paBHbIX 45°

MOCTPOUTH Ha TUIaHEe KOHTYp OpPOBKM KOTJIOBaHA U OMPENETUTh 00BEM paboT mpu

CTPOUTCIILCTBE MCTOAOM I'OPU30OHTAJIBHBIX IMAapaJlJICIIbHBIX CequHﬁ, IMPOBOAHNMBIX

yepes S5 M.

[Topsimok BBIMOTHEHUS 3a]JaHUSI PEKOMEHTYETCS CIEAYIOITUH:
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1.  BbIYHCHSIOT BEIMYMHY 3QJI0KEHHS «a» COOTBETCTBCHHO 33JJaHHOMY
UHTEpBAILY cedeHus h=5 m:

a=nh-ctg45°.

2. [lapannenbHO JMHHASAM  KOHTypa [JHA KOTJIIOBaHA  IPOBOJAT

TOPHU30HTAJIN HCKOMBIX CEYCHHUM C OTMETKaMU

H, =H, +5u
H, =H, +10x;
H, =H, +15x;

Paccrosanus MCXKAY HPOBOAVMMBIMHU TOPU3OHTASIMA B IIJIAHC PABHBI

BBIYHCJICHHOMY 3aJI0KEHHUIO «a» (puc. 7.3)

3. Toukn mnepecedeHuss TOPU3OHTANEM MPOBEAEHHBIX CEYEHUM C
OJHOMMEHHBIMM TOPU3OHTAISIMH  TONOTpapUUECKOM MOBEPXHOCTU SBISAIOTCA
TOYKaMU OpOBKHM KOTJIOBAHA; 3T TOYKM  COEIMHAIOTCS Ha IUIaHe, oOpa3ys
I'PAHULy KOTJIOBAHA II0 IOBEPXHOCTU. TOYKY MOBEPXHOCTH B yriax KOTJIOBaHA
HaxXoAsAT Ha peldpe KOTJIOBaHA METOJOM HWHTEPIOJIMPOBAHMS TaK, YTOOBI €&
OTMETKA MO TOPU30HTAIBHOMY CEUYEHHUIO U OTMETKA MO MOBEPXHOCTHU 3€MJIM ObLIN

OAMHAKOBBIMMH.
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1:1000

;fi;l.ll.ilillli#'dfiu.-,“. e 0

=

Puc. 7.3.

4. [Inomanes mMEpBOrO0 HCKOMOIO CEUEHUs MPEACTaBICHA JHOM
KOTJIOBaHa, MOCIEAYIOIINE OTPAHNYEHBI TOPU3OHTAISIMU MTPOBEAEHHBIX CEUCHUI, a
IUIOLIAAM BEPXHUX CEUYEHUH O00pa3yroT 3aMKHYTble (UIypbl, OrpaHUYEHHBIE
TOPU30HTAISIMU IIPOBEAEHHBIX CEYEHHH M OJHOMMEHHBIMM TOPU3OHTAIAMHU
Tonorpau4eckoil MOBEPXHOCTH.

d. [Tnomanu cedeHuit onpeaeNsitoTcss rpapuIecKuM CriocoO0M WIIH TIPH
MOMOIIH IJIAHUMETPA, U BHIYUCIISAETCS 00BbEM 3eMIIIHBIX padoT

6. Pe3ynbTaThl BBIYUCHEHHS O00BEMA 3E€MJISTHBIX pPaOOT CBOIATCS B
TabJIMIly, B KOTOPOH YyKa3aHbl BBICOTA CJIOS, IUIOMIA[b, CPEOHSS IUIOLAAb U

00BEMBI MEXKTy TTapAJICIbHBIMU CEUCHUSIMH.

7.2 O0paTHas reogesnyeckas 3ajaua
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[Ipy BBITOJIHEHMH PA3HOTO pPOJAa HHKEHEPHO-TEXHUYECKUX padOT

IPUXOIUTCSL pelarb OOpaTHYIO T'€OAE3UYECKYI0 3ajady, Korjaa 1o KoopAuHaTam

ABYX TOYCK Tp€6y€TCH OIIPCACIINTE TOPHU30HTAJIbHOC PACCTOAHUC MCKAY HUMU U

JUPEKLIMOHHBIN yroJl HalpaBJIeHHs JTMHUU (Tabauua 2)

N3 puc. 7.4 cnenyroT ¢popmysibl 0OpaTHOM I'e€01e3UYeCKON 3a1a4u:

Ye —Ya.
t9a s = XB _XA :
B A

d _YB_YA _XB_XA
AB T . - )
SIN g COSx zg

TAE X, Xg, Ya, Yg "KOOPANHATHI TOUEK A U B;
d,; - TOPU30HTAJIBHOE PACCTOSTHUE MEXKAY ToUKamMu A u B;

& p ~TAPEKLIMOHHBIN YTOJI HAIIPaBJICHUS.

X
A
EA
Puc. 7.4
Tabmuma 2
r coS d
Ne A ! d
A d Qe X g sin d, N
TOYKH

B 2 5 0,5 29°0 0, 1 1
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A | 87,434 |1,468 5507 87434 | 00,00 m | 00,00 m
2 1 0 1
00,000 | 00,000 48532 | 00,00 m
+ - v
87,434 | 48,532 -C3

7.3 lloaroroBka pa3doUBOYHOIO YePTexKA

Puc. 7.5.

TpeOyeTrcsi mepeHecTu B HaTypy TOouky A (yrosa 3maHwusi), KOOPIUHATHI
KOTOPOM B3STHI C IJIaHa rpaduyuecky Jubo 3aaaHbl MpoekToM. HampaieHue ocu

A, (a,) TaKke mpemycMatpuBaercsi npoekToM. [lomoxkenune Touku A (puc. 7.5)
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OTHOCHUTEJIBHO OIOPHBIX IIYHKTOB OINPENEIAETCS TOPU3OHTAIBHBIMU YIJIaMHA f3; U
TOPU30HTAJIBHBIMU PACCTOSIHUAMU d;, 4 HAIPpaBICHUE OCU - YIIIOM /3, , BEIUYUHBI

KOTOPBIX HEOOXOIMMO BBIYUCIUTH. PemuB oOpaTHYIO0 T€0e3MUECKYI0 3a/1ady 10

KOOpAMHATaM TOYeK 2 U A, HaWJIEM AUPEKIMOHHBIA YTON «, , ¥ TOPU30HTAILHOE
paccrosaue d,. Yroa [, NOJIy4MM KakKk pa3sHOCTb JHUPEKIUOHHBIX YTJIOB
COCTaBIIIIOIINX HampasiieHui 2-A u 2-1. Ha MeCTHOCTH TOPU30HTANIBHBINA Yroa f,

CTPOUTCA TCOAOJIMTOM, B HaAIIPaBJICHHHW BU3HUPHOI'O Jyda OTKIIAAbIBACTCA

ropu3oHTambHOE paccTostHue d,. Takum oOpa3zom 3akperuisieM Touky A. Jlms

KOHTpOJI pa3OMBKa JenaeTcs ¢ AByX TodeK. IIpu HEOOXOAMMOCTH MCIOJIB30BaTh

CIOCO0 YTJIOBBIX 3aCEUYEK BBIYUCISIIOT U CTPOST YIibl f,[3,,[,, TOCIE 4Yero

MCPCXOIAT K p336HBK€ IJIaBHBIX OCeM COOPYIKCHHA.

8 Llesb 1 3a1a4n padoThHI

OCHOBHBIMH 3aJad4aMu HaHHOﬁ pa6OTBI SABJIAIOTCA:

- 3HAKOMCTBO C OCHOBaMHU TaXE€OMETPUUYECKON ChEMKHU;
- U3y4YE€HUE METOJI0B TOCTPOCHHUS TOMOTpadUueCKOTO IJIaHa;
- OBJIaJICHHUE MPUEMaMU PUCOBKHU TOPU30OHTAJICH;
- MpuoOpeTeHrne HaBBIKOB pacyeTa >KypHajla TaXxeoMEeTpUUeCKOU
CHEMKH.

9 O0mue TeopeTHYECKHUE CBEIEHUS

BrimonHeHHIO 3a/1aHus TIPEAIIECTBYIOT MOJIEBBIE T€01€3NYECKUE PAOOTHI:

1. PexorHocimpoBKa y4yacTka MECTHOCTH C BBIOOpOM M 3aK-
peIUIeHUEeM BEPIIUH TEOAO0JUTHOIO X0/a.

2. VI3aMepeHue CTOPOH U YII0B TEOAO0JUTHOTO XO/a.

3. CpemKka cutyaruu (KOHTYPOB MAaETHOCTH).

4. Co3nanue BBICOTHOTO OOOCHOBAaHUS CHEMKH IIyTEM Teo-
METPUUYECKOT0 HUBEIIMPOBAHKS BEPIIUH TEOJAOIUTHOTO XO/a.

5. TaxeomeTpuyecKkasi CbeMKa.

[lo pe3ynapTaraM TOJIEBBIX H3MEPEHUN BBIUMCISACTCS KOOPAMHATHI TOYEK
TEOJOJIMTHOTO XOJla, MPUYEM BBIUHUCICHHUS TPOU3BOJATCS B CIHEHHUAIBHOM
BEJIOMOCTH.

[Ipy TaxeoMeTpUueCKOM CBhEMKE B KypHAJl 3alHChIBACT CIEAYIOIINE
JAHHBIE:

- OTCYET 110 TOPU3OHTAIBHOMY KPYT'y OT OPUEHTUPHOI'O HAMPABJICHUS;

- OTCYET MO0 JagbHOMepy D,, OTCUET MO BEPTUKAIBHOMY KPYTY (IOJ0KEHUE
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npudopa "kpyr aeso" - KJI).
Hcnonb3ys 3T 1anHble onpeaenstoT mecto Hyis (MO), yron Hakiona (V) u
paccrosinus (D) mo popmynam:

+ 0
MO:M+KH_18D 1)
2
v =MCO-FIJT (TeogormT T5) (2)
v =KIFMO {Teomormr T30)
D=k*Dy+c (3)

rie K, C - MOCTOSIHHBIC HUTSIHOTO JTATbBHOMEpa.
3areM BBIYUCISIOT TpeBbIIeHHe N W ropu3oHTaNbHOE Tposoxkenne d 1o

1 )
&:ED*stV

dbopmynam

(4)

(pu HaBeIEHUU HA BBHICOTY HHCTPYMEHTA)

d = Dcog® v

()

Bennuunel h 1 d MOXxHO onpeIeNTuTh MO CIeHaTbHBIM TaXEOMETPHUUCSCKUM
TabnuiiaM wivm paccuutarh mo mnporpamme st OKBM B3 - 21 | Dnextponuka"
(mpunoxxenwue 1).

BBICOTBI MUKETOB BBHIYUCISIOT MyTeM MpHUOABICHUS MPEBBIINICHUS JAaHHOTO
MUKeTa K OTMETKE CTAHIUU (C ydeToM 3Haka h py :

Hn.i: :Hcm + hn.ﬁ:
(6)

Ilpumep 3anonHeHus xKypHaia yka3zaH B Ta0m. 1.

H=208,1n MMO=092"

Chenmipoaka nam. 3 — 0900 Teodomam T3

=145 Fps KT
Tabmuma I
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['opus Be Pa T'opu Bepr IT B
OYKH | OHT. pPTHK CCTOSIHU | 30HT. WKaJbHBIN |pEBBI- |BICOTA,
KpyT Kp |€ poJI YTOJ il M
yT 11a | 0)KEHUE, M €Hue,
JBHOM., M
M
267°4 17 42 42,6 0°16 + 20
0’ 9°46° ,60 0 ’ 0,20 9.3
355°5 17 37 37,0 5°52 + 21
5’ 4°10 ,39 ’ 3,80 2.9
283°2 18 13 131, - - 20
1’ 0°18’ 1,60 60 0°16° 0,60 8.5
347°1 75 12 129, +4°2 + 21
0’ °41° 9,00 0 I’ 9,80 8.9

['opu30HTAIbHBIE W BEPTUKAJIBHBIE YIJIBI HM3MEPSIOTCA  ONTUYECKUM
teogosutoM (T30, TS), paccTOSHUS 10 MUKETHBIX TOYCK OMPEACIISIIOTCS HUTSIHBIM
TAJIbHOMEPOM.

CryneHTy BbLAAeTCA 3aJaHUE:
- KypHaJl TaxE€OMETPUYECKOM CBEMKH C Pe3yJIbTaTaMU IOJIEBBIX
U3MEPEHUN;
- BBICOTA MCXO/IHASI OJTHOM WJIU JBYX CTAHIIUU;
- a0purc TaxeOMETPHUUICCKON CheMKH (MPUIIOKEHUE 2).

10 IMops10k BBINOJTHEHUS PA0OTHI

1. Pacuer xypHana TaxeOMETPUYECKON CheMKH (CM. pazaen 2, hopmyJibl

(1)-(6)) .
2. I'paduueckoe opopmieHue miana

Ha nucte yeprexxHoit Oymaru cTpouTCsl KOOpJAMHATHASI CETKA CO CTOPOHOM
10 cm ¢ momompio smuelku . 0. [IpoObimieBa. J[naronann mocTpoeHHON CETKU
HE JOJDKHBI OTJIMYAThLCA OoJjiee 4YeM ma 0,2 mMm. B wmacmrabe 1:1000
o1 (POBBIBAIOT

CETKy, BBIOMpas HAYaJl0 KOOpPAMHAT CETKH TakK, YTOOBI y4acTOK
pasMecTWics B cepeauHe JmcTa. HaHocaT 1o KoopAMHATaM BCE BEPIIMHBI
noyirona. [IpaBUIILHOCTE HAHECEHUS X0/1a KOHTPOJIUPYETCS 10 JJIMHAM CTOPOH.

[TogpoOHOCTH MECTHOCTH HAHOCSTCS 1O JaHHBIM abOpuca. MeTosl
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MEPEHECEHUs] KOHTYpPOB U  MPEAMETOB MECTHOCTM Ha IUIaH  JIOJKHBI
COOTBETCTBOBATH CMIOCOOAM MX ChEMKH Ha MECTHOCTH.

YucroBble JaHHBIE W HalpaBJCHUE, yKa3aHHbIE B a0puce, Ha IUIaH HeE
HaHocsTcs. CuTyanus M300pa)kaeTcsi Ha IUTaHE YCJIIOBHBIMU 3HAKAMH B CTPOTOM
COOTBETCTBUM C YCIIOBHBIMU 3HaKaMH COOTBETCTBYIOLIEIo MaciiTaba, Mpu4em
KOHTYPHBIE 3HAKU W HAJIIMCH PACIIOIaraloTcs NapajuieJIbHO KOOPANHATHOM CETKE.

BbicoTHBIE MUKETHI HAHOCST HA TUIAH CIAEAYIOIHUM 00pa3oMm.

Bozne kaxmoil cTaHmuy B BHUAE APOOW 3aMHCHIBAIOT B UYHCIUTEIE HOMED
CTaHIuY, B 3HaMeHaTesne BbicoTy ctaHuuu a0 0,01 m. [TakeTsl HaknampIBaroT Ha
IJIaH 1O TOPU3OHTAIBHBIM YIJIAM OT OPUEHTHUPHOIO HAIMPABICHUS IO XOIYy
4acoBOM cTpenku. Ha moimyyeHHbIX HalpaBICHUSIX OTKIAAbIBAIOT TOPU3OHTAIIbHbBIC
MPOJIOKEHUS OT TOYEK CTOSIHUSI HHCTPYMEHTA (CTaHIMIA) 10 MUKETOB B MacuiTade
1:1000 (ucnonws3yercs MacmTabHas JuHeEWKa). Bozie Kaxaoro HaHECEHHOTO
MMKETA BHIITUCHIBACTCS €ro BbICOTA, OKpyTIieHHas 10 0,1 m.

10.1 PucoBka ropusonrasei

[IpoBenenre TOPU3OHTATICH COCTOUT B OMNPENEICHWHM Ha IUTAHE TOYEK,
OTMETKH KOTOPBIX KPaTHBI BBICOTE CEUCHHs peibeda, W B IOCICIOBATCIHLHOM
COCTMHECHUH UX TOpU30HTAIAMU. OnpeiesieHre MoJI0KEHUS TAKUX TOUSK Ha TIaHe
HAa3bIBACTCSI WHTEPHOJUPOBaHUEM. [ OpH30HTAIM MPOBOMAT C BBICOTOM CEUEHUS
1,0 m.

HuTepnommpoBaHie BO3MOKHO TOJBKO MEXKTY TOUYKAMU, HAXOISIIMMUCS B
HayvaJie ¥ B KOHIIE OJTHOPOJHOTO TI0 YKJIOHY CKaTa MECTHOCTH.

Yarie Bcero ropu3oHTa N pUCYET CIIOCOOOM Tpauueckol MHTEPIIOSITNN:
Ha MECTE MPO3pavHON OyMaru MpoOBOST MapajuiebHbIC JIMHUM, OTCTOSIINE OJTHA
OT IPYroil Ha MPOU3BOJIBHBIX, HO paBHBIX paccrosuusx (0,2; 0,5; 1,0 cm u T. 1.).
[ToanuCHIBAIOT 3TU JTMHUK OTMETKaMM, KPATHBIMH BBICOTE Ce€4YeHUsl penbeda, oT
camoil mayio 1o camoi 6ombInoi (Hampume, 221,0 - 225,0 m). J{ns uaTepnionsuuu
AB mnmana (puc. 1) ¢ ormeTkamu H,=22150m u Hg = 224,70 m

M3TOTOBJICHHYIO MOMETKY HAKJIaJbIBAaIOT HA IUIaH TakK, 4yToObl TOouka A 3aHsia
TIOJIOKEHUE MEXK]y JUHUSIMU KallbKA C OTMETKOM 221,5 M, U 3aKpEIuIsiiOT UTJIOH.
3aTeM TOBOPAYMBAIOT KaJlbKy BOKPYI HWIJIBI TakK, 4TOOBl Touka B 3aHsna
MIOJIOKEHHUE C OTMETKOM 224,7 M.
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Puc. 1.

Tenepp nepekasbIBalOT Ha IUIaH WIJIOM HM3MEPUTEN TOYKH My, My , Ms
nepeceyeHusl JIUHUNA Kaibku ¢ JuHued AB miaHa, moanmuchiBalOT MX OTMETKH.
AHaNOrMYHO MPOU3BOJUTCS HHTEPIOISALIMUSA IO BCEM OCTAJIbHBIM HAIPaBICHUSM,
yKa3aHHbIM B a0puce TaxeoMeTpUYEeCKOM cbeMkHu (mpuiioxkenue 2). Touku ¢
OJIMHAKOBBIMH OTMETKAMHU COEJIMHAIOT MJIABHBIMU JIMHUAMH U TaKUM 00pa3oM I0-
Jy4aroT TOPU30HTAIIH.

[InaH BelUEpUYMBAETCS TYIIBIO TOHKMMHM JIMHUSAMH. TOJIMHA TOPU30OHTAIIEH
0,1 mM. ['opu3oHTANIM KpaTHBIE 5 M YTONIIAKOTCS B 2,5 pa3a U NOANMCBHIBAIOTCS
KOPUYHEBBIM I[BETOM TaK, 4YTOObI Bepx I1udp, 0003HAYAIOMIMX BBICOTY
rOpU30HTaJIel, ObUT HampaBlieH B CTOpPOHY moabeMa. KoopauHaTHast ceTka
BbIUEpUMBAETCA roiy0oll miu 3eneHoil Tyuibto. CTOpOHBI TEOAOJIMTHOTO XOJa Ha
IUIAaHE HE YKa3bIBaOTCH.

B Bepxy miana pnaercs Haanuck ‘“Tlnan ywyacTka MecTHOCTH'", BbI-
YepuyrBaeTCsl paMKa W BHHU3Y YKa3blBaeTCsl YHUCIEHHBIM MacmTa®d W BbICOTa
ceueHus. B HUKHEM NMpaBOM YTy YKa3bIBatOTCS (paMUIIMS U TPYTIIA UCIIOJIHUTEISL.
(npunoxenue 3).

11 OT4yeTHBIC JOKYMEHTBI

Otuer no nanHout PI'P nmomxeH conmepkars:
1. Tonorpadguyeckuii miaH, BHIMTOIHEHHBIA CTPOTO MO YCIOBHBIM 3HAKaM.
2. KypHas TaxeoMeTpUYECKON ChEMKHU C PACYETAMH.
3. UcxonHoe 3ananue.
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CheMOYHBIM OOOCHOBAaHMEM TpacChl TPYyOONPOBOJA HA3BIBAECTCS CHUCTEMA
re0JIe3MUEeCKMX IMYHKTOB (TOYEK), pPACHOJIOKEHHBIX IO OCH Tpacchl st
OTIPEJICIICHHS €€ IJIAaHOBOTO B BHICOTHOTO MOJIOKEHUS.

12 IosneBoe TpaccupoBaHue (PEKOrHOCHHPOBKA)

[IpeanazHayeHo it  ONpENENieHUs TMOJOXKEHUS Ha MECTHOCTH OCH
TpyOonpoBoga. I[Ipy »>TOM 1O HampaBlIEHHIO Tpacchl TINATEIBHO U3YYarOT
MECTHOCTh, BBISIBJISIIOT HamOoJiee CIIOXKHBIE YYacTKH, MECTa MEepexXOo/IoB dYepe3
€CTECTBEHHBIE M HCKYCCTBEHHBIE MPEMSITCTBUS - OBparv, JOPOTU, MOCTPOWKH,
JpYTUe TPENATCTBHS U HAaMEYaloT MYTH MX BO3MOXKHOTO 00XOJa M CIOCOOBI
MIPEOIOJICHHUS.

cI)I/IKCI/IpOBaHHI:oIC TOYKH TPaACChI, T.C. TOYKH IIOBOPOTA, MCCTA IIPCOAOJICHUA
HpCHHTCTBHﬁ, IIPUMBIKAHUA TpacCcCbhl K CYIICCTBYIOIIUM MArucCTpaiasaM HJIN
OIIOPHBIM I'COAC3UYCCKUM ITYHKTAM, 3aKPCIUIAIOTCA Ha MCCTHOCTH ACPCBAHHBIMU
KOJIbsIMU, 3a0MBAaEMBIMH B 3€MITIO.

H€O6XO,Z[I/IMO 00eCIICYUTh TaKOE ITOJ0KECHHUE (1)I/IKCI/IpOBaHHI)IX TOYCK, YTOOBI
C KEDKI[Oﬁ 13 HUX ObLIa npsaMast BAAUMOCTD Ha IBC CMCIKHBIC TOYKH 110 TpacCe, T.K.
B IIOCICAYIOIICM OHH 6y,Z[YT HCIIOJIB30BaHbl JIA IMPOKIIAAbIBAHUA TCOAOJIMTHOIO
Xo4a 1 BOI\/JIILYT B COCTaB ITYHKTOB CbCMOYHOI'O 000CHOBaHHS TpaCCHhI.

12.1 IIpoJio:keHHEe T€OAOJUTHOIO X01a

B pesynbrare pEeKOrHOCUMPOBKH OIPEHEIACTCS II0JO0KEHUE TPacChl Ha
MECTHOCTH. [{J11 3TOro Ha Tpacce NpOKIaAbIBalOT Pa30MKHYTBIN TEOAOJUTHBIA X0/
1 "IPUBSA3BIBAIOT" €T0 K MyHKTaM TJIaBHOU onmopHo# cetu (puc. 5.1).

B TeononuTHOM X071€ H3MEPSAIOTCSI TOPU3OHTANIbHBIE YTIIbI ([3j) U pacCTOSHUS
Sj) B cnenyroniei nociaea0BaTeIbHOCTH.

5.1.1. Ha kaxmoil TOYKE TEOAOJUTHOrO Xojaa (BKiIOYas Oyrpkaiime
OTIOpHBIE  TeOJC3UYECKHe  IMYyHKThI)  OpPraHu3ylTcs  (IOCIeI0BaTEIBHO)
TEOJ0JIUTHBIC CTAHIIUU ITyTEM YCTAaHOBKU TE€OAOJUTA CO IITATUBOM, [ICHTPUPOBAHUS
€ro HaJ TOYKOM € MOMOIIBI0 oTBeca ¢ TouyHOCThIO 0,5 - 1,0 cM, mpuBenecHUEM
TEOJIONIUTA B paboyee moJioskeHue [2].
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Puc. 5.1. CxeMa U OCHOBHbBIC T'€OMETPUYECKHUE DJIEMEHTBI TEOJOJUTHOTO
X0J1a 1o Tpacce TpyoonpoBoaa

5.1.2. T'opusonrtanbubie yribel ("JeBble MO X0may") H3MEPSIOT TOJHBIM
MPUEMOM 1O METOJUKe, n3noxkeHHOU B [1]. [lockonbKy Ha Tpacce MHOTHE YIJIbI
omm3ku Kk 180°, HEOOXOIUMO CIEAUTH 32 TE€M, YTOOBI PAaCCUMTAHHOE 3HAUCHHE
JIEBOTO yTJjia HE OTIMYAIIOCH OT €r0 BU3yaJIbHOW OIIEHKU Ha MECTHOCTH.

5.1.3. PaccrossHuss MeXJIy TOYKAaMU TEOJOJUTHOTO XOJa HU3MEPSIOT
CTAIBHOW MEPHOM JIEHTOM B MPSIMOM U OOpAaTHOM HANpPABJICHUSIX (METOIUKY
u3MepeHuii cM. B [1]).

5.1.4. UsmepstoT yriasl HakioHa auaui (vi) [1].

5.1.5. ITocne u3MepeHus: BceX rOpU30HTAIBHBIX YIJIOB X0/, PACCTOSIHUNA U
VIJIOB HAKJIOHA, WCHOJHUTENb [O/DKEH 3aBEpUTh MOANUCHIO BBINOJHEHHbBIC
WU3MEPEHUS B J)KYpHAJIE TEOJOTUTHON CHEMKH.

12.2 KamepanbHasi 00padoTKa T€OA0JTUTHOIO X012

3agaya KamepaJbHOM 0OpaOOTKM - BBIYUCICHHUE KOOPJIUHAT TOUYEK
TEOJIOJINTHOTO X0J1a, T.€. MYHKTOB CHheMOYHON CETH TPAaCCHI.

Drta 3a7a4a pemaeTcs B CISAYIONMIEH MOCIeI0BATCIIBHOCTH.

5.2.1. Onpenensercs CyMMa TOPU30HTAIBHBIX YIJIOB X072

Z BHEM = Z Bi
1=1



rac n - KOJIM4eCTBO UBMCPCHHBIX YIJIOB.

5.2.2. PemeHuem oOpaTHBIX TeoJe3WYecKuX 3amad [l1] st MCXOIHBIX
TBepAbIX reoje3ndeckux myHKToB (V ,VI m IX, X) mpumenutenbHo K puc. 5.1
OTIPEICISIFOTCS HaYaIbHBIN (Ol;) ¥ KOHEUHBINA (Ol) JUPEKIIMOHHBIC YTIJIBI 0a30BBIX
HaMpaBJICHHH, K KOTOPBIM "MIPUBS3bIBACTCS " X0/

m:ﬂf.cth, (2.1)
LS -

OpUYEM 3HAYCHUE AUPEKIMOHHOTO Yrja OMNPEAEISIeTCS B 3aBUCUMOCTH OT
3HAKOB MpUpaleHuii AX 1 Ay 1 KOHTPOJIMPYETCS Y PENOAaBaATEIS.

[Ipumeuvanue. [Inga pacuyera 3HaYEHUH TAONHMYHBIX YIJIOB O MOYKHO
UCITI0JIB30BAaTh MUKPOKAJIBKYJIATOP - CM. porpamMmy Ne 1.

fﬁ - ZBHEM_(Q’K_(IH)-F]-BGD'H (2.2)

5.2.3. OnpepensieTcst yriioBasi HEBsI3Ka JJIs JIEBBIX U3MEPEHHBIX YIJIOB

5.2.4. PaccuuThIBaeTCs JOMMyCTUMAs YTIIIOBasi HEBs3Ka

fron = 1,5t+/n, (2.3)

rae t- TOYHOCTh OTCYETa MO TOPU3OHTAIHLHOMY KPYTy, U CPaBHUTH €€ C
bakTHIeCcKoM

: (2.4)

oIl

‘fﬁ*| = |f.ﬂi

5.2.5. Ecnu ycnoBue (2.4) BBIIONHSETCS, U3MEPEHHBIC YTIIbI BBHITTUCHIBACTCS
B BEIOMOCTb BBIYHCIEHUS KOOPJAMHAT TOYEK TEOJOJMTHOIO XOJa IO IpaBUiaM,
U3JI0KeHHBIM B [ 1]. U3MepeHHble yriabl 3 UCTIpaBseTcs BBEACHUEM TOMPABKU
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Z Pasm — f|3 = Zp’ncnp .

V[g,:—fﬁ,fn

T. €. ¢ oOpaTHbIM 3HaKOM. KOHTpOIIB:

[Ipu HeBbImogHEeHUH ycioBUs (2.4) HeoOXoAUMO OOpaTUThCI K
IpenoaaBaTelio.

5.2.6. BBIUHCIAOTCS JUPEKIMOHHBIE YTIIbI CTOPOH X014
O 41 = & + Py $180°7 (2.5)

KoHTponb: oy, =0l .

5.2.7. BumuceIBaloTcss B BCOIOMOCTb TOPH3OHTAJIBHBIC IIPOJIOKCHUA d
CTOpPOH X044, 3HAYCHHA KOTOPBIX PACCUYUTBIBAIOTCA 110 (bOpMYJ'IaM

d;=8;cosv; um d; = Siz sinz%. (2.6)

[TompaBky k S; Bo BTOpoi Qopmyne (2.6) MOXHO HaWTH B TabIHUIE

[Tpunoxenus 9 [1].

[Ipumedanue. 3naueHus 0; MOKHO paccuuTaTh MO mporpamme Ne 2
[IpunoxeHus.

5.2.8. Ecu npeaycMaTpUuBaeTCs HCIIOJIB30BaTh Ta0IuUIly
TPUTOHOMETPUUECKUX (GYHKUUU [3], HYKHO OmpenenuTb pymMObl YIJIOB O U
BBIMKCATh WX 3HAUYEHUS B COOTBETCTBYIOIINE CTPOKU TaOIHUIIBI.

5.2.9. lanpHe#mme  BBIYMCIACHHUS  BBINOJNHSACTCS IO  CICAYIOIMEMY
ANTOPUTMY .

OnpenenstoTcs IpupaiieHus KOOpAUHaAT

Ax, =d;cosa;;  Ay=d; sin;.
(2.7)
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n n
fxzﬁxi — (X — Xy ) f}.r:z,&?i — (Y& — ¥u) (2.8)
1=1 i=1

BpraucasroTcst HeBSI3KU 1O IMpUpaCHUAM

U 0011as TMHEHHASA HEBSA3KA

fg = /f2 + 2, (2.9)

KOTOpAasi CPABHUBAETCA O IOIMTYCTUMOM HEBS3KOU

(2.10)

rue S - mmHa xoja.

[Ipumeuvanue. Pacuerbl 53TOro TMyHKTa MOXHO BBIIIOJHATE C
UCITIOJIb30BaHUEM TTporpamMMbl Ne 3 (CM. IPHIIOKEHHE).

5.2.10. Ecmu ycnosue (2.10) He BBITONHICTCS, HEOOXOAMMO OOpPaTUTHCSA K
npenojaBarento. B OmarompusTHOM ciiydae MpUpAILICHUS YPaBHUBAKOTCS
MOIpaBKaMu, B3BEIIEHHBIMU T10 JJTMHAM CTOPOH XO/1a.

Vi =1 d_l > Vg = —fy d—l (2.11)
p p
T.€ MXipen =AXjpy + Vil &Vigen = A¥iew + Vyi- (2.12)

KoHTpOAb: cyMMBI UCTIPABIEHHBIX MPUPALIECHUI TOMKHBI 00pamaTh B
HYJIb paBeHcTBa (2.8.).

5.211. B »3toM ciy4yae KOOpAMHATBI TOYEK TEOAOJIUTHOTO XOJa
ornpenaensercs no popMmyiam
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X; =X 1+ &Xipen s ¥i=V¥io1t+ Yiken- (2.13)

[To BeIYMCICHUSIM KOOpAMHATAM TOYKH TEOJIOJUTHOTO XOJ1a HAKJIAIbIBACTCS
Ha mran macmrra6a 1:1000.

12.3 HuBe/1upoBaHue Tpacchl

Jliis onpeneneHust TpeThbeil KOOpAMHATHI TOYEK ChEMOYHOI0 OOOCHOBAHUS -
UX BBICOT, OpraHM3YIOT M BBINOJHAIOT TI'E€OMETPUYECKOE HUBEIMPOBAHUE
(DMKCUPOBAHHBIX U JPYTUX TOYEK TPACCHI.

5.3.1. Pa3OuBka mukeraxa

[IukerakeM Ha3bIBA€TCSI CUCTEMA TOYEK, 3aKPEIUIAIONIUX Ha MECTHOCTHU
Tpaccy TpyoOompoBoaa. IlukerakHble TOUYKM - TMHKETHI, MPOMEKYTOUHBIC
(TUIFOCOBBIC) TOYKH, TVIABHBIE TOYKHU KPUBBIX (BCTaBKU 3aKPYTJICHUM TPAcChl) U .
3aKpeIIIeTCsl Ha MECTHOCTU JIEPEBSHHBIMU KOJBSIMH, KOTOpbIE 3a0MBaIOTCS B
36MJII0 BPOBEHb C TIOBEPXHOCTBIO M HCHOJIB3YETCS ISl YCTAHOBKM Ha HUX
HUBEJIMPHBIX PECK.

5.3.1.1. IInaHoBoe MOJIOKEHUWE TAKETOB M JIPyrHUX TOYEK MHUKETaxa
OmpejieNsieTcsl WX MHUKETAXKHBIM  HAWNMEHOBAaHHEM, KOTOpPOE  OIpeAeIiseT
paccTosiHME TOYKM OT Haudaja Tpacchl. [Inkera 0003HAUYaIOTCS MOCIEAOBATEIHHO
no xoay tpaccel IIKO, TIK1 , TTIK2 ... Tak, 4TO pacCTOSHUS IEIbIX MUKETOB OT
Havana omnpenenstorcs npousseneHuem L, =I-N, rme |, - paccrosaue mexmy
nuketamu (100 m), N - HOMep nukeTa.

[Inkera)kHple HAaMMEHOBAHUS IPOMEXKYTOYHBIX TOYEK  BBIPAKAIOTCS
coueranueMm [IK Ne +Al , rae Al - - paccTosiHue B MeTpax OT MPEABIAYIIETO MUKETa
0 TUIFOCOBOM TOYKH; BBIPAXAETCA C TOYHOCTBIO JO E€IWHMI] METPOB JUIA
pesibe(PHBIX TOUEK U C TOYHOCTBIO JJO CAHTUMETPOB - JUIsl KOHTPOJIBHBIX TOYEK.

5.3.1.2. Ha yyacTkax moBOPOTOB TPACChI MPOU3BOAAT BCTABKU 3aKPYTJICHHUIA,
compsirasi IpsIMOJIMHENHBIE y4acTKu (puc. 2.2).
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r .
Poc. 2.2

[Tukeraxk pa3doHMBarOT yepes riaBHbIe ToukH KpuBoi: HK | - Hauano kpuBoii;
CK i - cepenuna xpuBoir, KK | - xoHen kpuBoi. [TukeraxkHble HaMMEHOBaHWMSI
TOYEK BBIYUCIISIIOT 4yepe3 3iemMeHThl KpuBoM (T - tanrenc, K - mimHy KpuBOii)
CJIEAYIOIINM 00pa3oM:

HKi=BVi- T,
KKi=BVi+ T;
CK =HK + K/2.

K=HK+2T- [T;
KK=BV+T- ]I,

KounTpouns :

rae JI (momep) = 2T - K.

DJIeMEHThl KPUBOM BBIOMpAIOTCS W3 TaOJMI] B 3aBUCUMOCTH OT YIJa
noBopoTa Tpaccel ¢ (i=180°-Bi nmu @=Pi - 180°) u paauyca kpusoii R;.

Nx mMoxHO Takxke paccuutaTh 1o nporpamme Ne 4 ITlpunoxenus. Haugamo
KPHUBOM Ha MECTHOCTH HaXOJAT MO NUKETAKHOMY HAaUMEHOBAHUE WM OTJIOKUB OT
BYi 3HaueHue TaHreHca B 0OpaTHOM HampaBieHuH, a oT Kki - B npsmoM. Touky
Cxki BBIHOCAT 110 HAIPaBJICHUIO OMCCEKTPHCHI yriia Ha paccTosuuu b or BYi. Cuer
MMUKETAXKHBIX HAMMEHOBAaHWM Ha 3aKPYTJICHUSAX NMPOU3BOAWUTCS MO KpUBbIM. Ecin
LEJIBIA MUKET MPUXOJIUTCS HA Y4aCTOK 3aKPYIVIEHUs, TO €r0 BBIHOCAT, U3MEPSs
pPacCTOSIHUS IO KPUBOM.

5.3.2. HuBenupoBaHue Tpacchl.

HuBenupoBanue Tpacchl BBINOJHSETCA crnocodboM '"u3 cepenuHbl" B
MOCJIEIOBATENBHOCTA U M0 MpaBUJIaM, U3JI0KEHHBIM B MyHKTax 8-13 Ha c. 35-37
PYKOBOJICTBA .
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5.3.3. KamepanbHas 00paboTka HUBETUPOBAHMS, TOCTPOCHHUE MPOPUIICH.

Kamepanbhas 00paboTka MpOW3BOAUTCS B COOTBETCTBUH ¢ MyHKTamu 14-18
Ha c¢. 37 - 38 pykoBojcTBa [1].

5.3.3.1. Ilo pe3synbTaram HUBEIUPOBAHUS, COCTABISIIOT MPOAOIbHBIN
npoduih 1 nonepedHsie Npoduian (MOMEPEUHUKH ).

[Ipoponbubli  mpoduias  cocraBimsieTcss B MacmTabax  1:1000 -
ropuzoHTaIbHBIN W 1:100 - BepTuxkanbHblil. I[lomepeyHUKH COCTaBISAIOTCSA
COOTBETCTBEHHO B MacmTadax 1:200 u 1:100.

JIns TOCTpPOEHHST TIPOJOJBLHOTO MPO(HIIST HMCIONB3YETCS CTaHJaapTHas
OCHOBA, .(hopMa KOTOPOM MpUBECHA Ha. puc. 2.3.

1
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- == lar D= ¢ Ly # — i

Puc. 2.3

5.3.4. Tlepen cocrtaBiaeHueM mpoduiiss HEOOXOAUMO POKOHTPOIUPOBATH
MUKETaX CIEAYIOUMM 00pa3oM

5.3.4.1. CpaBHHBAIOT TOPU3OHTAIBHBIE MPOJIOKEHUS CTOPOH TEOJOJIUTHOTO
xo21a Dy C MX NUKETa)KHBIMU 3HAYEHUSAMHU
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;"'_""LS = D 0 - L = ]:Ki+1 -]:K{"Di,
A8/Dy= 1/500+1/1000

5.3.4.2 JIO’KHO BBIMOJIHATHCS PABEHCTBO

22T -EZK=%D

5.3.4.3. Cymma npsMoJuHEHHBIX 0Tpe3koB Tpacchl (P ) u kpussix (Ki )
JOJKHA PABHATHCA JUTMHE TPACCHI

IK,+ (IK,+KT) = =K; + =P

rac KT - PaCcCTOAHUC OT IIOCICOAHCTO IIMKETA OO0 KOHIA TpPacCChl, T.C.
IMUKCTA’)KHOC HAMMCHOBAHHUC KOHIIA TPACCHI.

5.3.44 [IlonepedyHUKH, KOTOpble pa3OUBAIOTCSA ¥ HUBEIUPYIOTCS B
XapaKTEpHBIX MECTaX TpacChl, BBIYEPUMBAIOTCS HA CBOOOJHBIX YydacTKax
OCHOBHOTO IMPOJI0JILHOTO Mpodusis, o Gopmaty, IpeacTaBIeHHOMY Ha puc. 2.4

7o s5pewiviy ML
o 3 5 &
3w -
<i| = =
Aol § —
<ol X R
T
o | PR %
.V ey B
¥ Apenwir| 175 | 4
Ax m#

Puc.2.4

CocraBnenue HpO(i)I/IJ'IH Ha4YMHAIOT C HAHCCCHUA ITMKCTOB U IIJIFOCOBBIX TOYCK
I10 MUKCTAaXXHbBIM 3HA4YCHUAM.

BpicoTBl TOYEK BBIMMCHIBAIOT C OKpYI'JICHUEM 10 CaHTUMCTPOB W B

MPUHATOM BEPTUKAJIHHOM MacIITabe OTKJIAJLIBAIOT MO OpAMHATAM OT YCJIOBHOTO
TOpU30HTA.
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13 TaxeomeTpuueckasi cbeMKa

Bnoas Tpaccel 1oikeH ObITh COCTABIIEH TOMOTpadUUECKUi TIIaH MECTHOCTH
B MmacmTadbe 1:1000. Illupuna cHMUMaeMON IOJOCHI 3aBHUCHUT OT CIOXKHOCTH
cutyauu u penbeda. s ycraoBUM NPaKTUKU IIMPUHA CHUMAEMOM IOJIOCHI
yCTaHaBJIMBAETCS MPEMNO/IaBaTEIIEM.

6.1. Jlns cocraBieHuss TomorpaHUUEeCKOro IIaHAa  MPOU3BOJMUTCS
TaX€oOMETpHUUYECKass CbheMKa, CYIHOCTh KOTOPOW 3aKIIOYaeTCi B
OTIPENICIICHUH TIOJISPHBIX KOOPJMHAT - MOJspHOTO yria [ u paccrosaus Dy, a
Takke BBICOT H; cHMMaeMBIX TOYeK. OTH HaHHBIC SBIACTCS HMCXOAHBIMH IS
HAHECEHUSI TOYEK Ha IUIaH U U300pakeHuss peibeda B TOPUZOHTAIAX C
MCMOJIb30BAaHUEM JIMHEWHON UHTEPIIOJIALUN.

6.2. Jlns TaxeoMeTpHUeCKON ChEMKH HCIOJIB3YETCS TEOJOIUT U CKIIaTHBIC
JNAJbHOMEPHBIE DPEUMKH C OJWHAKOBBIMH 'KPACHBIMM IIAITHAMHU'. Pe3ynpTarhl
WU3MEPEHUN 3aHOCITCS B CHEHHUAIBHBIA KXYPHAI TaxXCOMETPUYECKOW CHEMKH H
oOpabaThIBalOTCA 3aT€M C TOMOIIBI0 TaxeoMeTpuueckux Taomui [4] wid Ha
kanbkysitope "MK-56" (mporpamma Ne 4 B [Ipunoxxenun).

6.3. CheMOUHBIM OOOCHOBAHHMEM TaXCOMETPUUECKOW CHEMKH SIBIISIOTCS
MYHKTHI TE€OJOJMTHOIO XOJa MO Tpacce. B mpoiecce ChbeMKHM Ha KaXIOW TOYKE
X0Ja OpraHu3yeTCsd TaxeoMeTpuueckas craHuug. Jisi 3TOro Ha TOYKe
yCTaHaBIMBAETCA T€OAOIUT. JINMO T€o0IMTa OPUSHTUPYETCS HA CMEKHBIN ITyHKT
TEOJOJIUTHOTO XOJa [2]. ompenensieTcsi MECTO HyJs BEPTUKAIBHOIO Kpyra u
U3MEpPSIETCd  BBICOTA HWHCTPYMEHTA. OTU JIaHHbIE 3aHOCATCS B JKypHal
Tax€OMETPUUYECKOM CBhEMKH, KyJa BBIIUCHIBAETCS TAaKKE€ BBICOTA TOYKHU
TE€OJIOJUTHOIO X0/1a, C KOTOPOM MPOU3BOJUTCS CheMKa. Ha 4epHOU CTOpOHE perKu
OTMEYAETCs BbICOTA NHCTPYMEHTA.

6.4. B mporiecce CheMKM Ha KaXKJIOH CHUMAeMOW TOYKE YCTaHABJIMBAECTCS
peiika ("peeunas Touka'), a TpyOa TEOJOIUTAa HABOAMUTCS HA OTCYET, PABHBIN
BBICOTE€ MHCTPYMEHTA. bepyT 0TCU€ThI 10 ropu3oHTATLHOMY ([3j) ¥ BEpTUKATHHOMY
(Vi) kpyry, a Takxe 1o JaJbHOMEPHBIM HHUTSIM (N, U N,). OTCYETHl 3alUCHIBAIOT B
KypHaJI TaXeOMETPUUECKON CHEMKH, T/I€ OTMEYAIOT OTIMYMUTENIbHBbIE MPU3HAKU
peevHol TOUKH (penbedHas, KOHTYpHAs | T.I1.).

6.5. Ha xaxxm0if TaxeoMeTprUuecKoi CTaHIIMK HAaOUPAETCs TAKOE KOJIMYECTBO
ChEMOYHBIX TOYEK, KOTOPOE 00eCreunBaeT n300pakeHnue penbeda B TOPU3OHTATISIX
U BCEH CUTYallMH B MPOMEXYTKE MEKIY TOYKAMU CHEMOYHOTO OOOCHOBAHUS, KaK
MUHHUMYM, Ha TIOJOBHHY PACCTOSHUS MEXKIY CTaHIIMEd M CMEKHBIMU TOYKAMHU
TEOJOJTUTHOTO XO/a.
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6.6. B kamepanbHBIX YCIOBHUSIX pE3yJbTaThl ChEMKH 00pabaThiBalOTCA
MaTeMaTU4eCKd MyTEeM pPacyeTOB TOPU3OHTAJBHBIX MPOJOKEHUH U  BBICOT
CbEMOYHBIX TOUEK JJISi HAHECEHHSI UX Ha TIaH.

Jlist o0nerdyeHrs pacyeToB UCIOJIb3YIOTCS CIIEHUAIBHBIE TAXEOMETPUUECKHE
tabnuiel. Y3 3Tux Tabnuil BEIOUpArOTCs 3HAUEHUs COJIAPHBIX paccTostauii (Dgj) u
IPEBBILIEHUH Nj, CHATBIX TOYEK IO JAJIbHOMEPHBIM paccTossHusAM (Dj) u yriom
HakJIoHa (V;).

6.7. Jlns HaHEeCeHHWS KaKJIOW TOYKM Ha TUIaH OT MCXOJHOIO HaIpaBJICHUS
OTKJIAJBIBAETCS KPYTrOBBIM TPAHCIIOPTUPOM M3MEPEHHBIA TMOISAPHBIN yroa f3;.
Jlanee Ha »TOM HampaBJIEHUU OTKJIAJbIBaeTCs moJispHOE paccTosinue Dy,
ChEMOYHAS TOUKA 3aKPEIUISIETCA HA TIAHE U OKOJIO HEE aKKYPATHO BBINMCHIBACTCS
BbIcOTa TOYKM H; . 3arem c wucCnoiab30BaHUEM JWHEWHOW HMHTEPHOJALNU U
aOprcHOM MH(GOPMAIIUU CTPOSATCS TOPU30HTATIH MECTHOCTH.

6.8. Tonorpaduueckuii maaH Tpaccel oopmiseTcss Ha BaTMaHe B MaciTade
1:1000 B COOTBETCTBUU C MPUHITHIMUA YCIIOBHBIMUA 0003HAUYEHUSAMU U AKKYPaTHO.

Meroanyeckue yka3aHus: 1O I1. 4 1al0TCsl pyKOBOJIUTENIEM IPAKTUKH.

14 n:keHepHO-TeoAe3nUecKHe 3a1aun

14.1 Ilepeaaya oTMETKH HA JHO TPAHILEH WJIN KOTJI0BaHA.

[Ipu mepemadye OTMETOK Ha TJIYyOOKHME TOPU3OHTHI 3EMIISIHBIX BBIEMOK
MPUMEHSIET CXEMY T€OMETPUYECKOTO HUBEIMPOBAHMS, MPEACTABICHHOTO HA PHC.
5.1. 3mech R - ucxonHslii penep ¢ u3BecTHOH oTMeTkoi H,, dC - ydacTok oTBecHO
PaCIIOJIOKEHHOM JIEHTHI, pYJIeTKH; M - Tpy3 - oTBEC.

B toukax A u C mocnegoBaTeNbHO WM OJHOBPEMEHHO YCTaHABIMBAIOT
HUBEIUPHI U HAOMONA0T peiiku Ha Toukax R u B u nmenty. Otcuerst A. B, C u
UCIIOJB3YIOT JJI pacueTra OTMETKU H, Ha JHE KOTI0BaHa

H,=TH,-B=TH,-(d-c¢)-b. (4)
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14.2 leraabHas pa3dMBKA - KPYTOBbIX KPUBBIX

3amaya COCTOMT B TOM, YTOOBI 3aKpPEMHUTh HAa MECTHOCTU Ty MOBOPOTA
Tpacchl PaBHOCTOSIIMMH KOJBIIIKAaMHU. 3ajada pemraercs ABYMs CIOocoOaMH Ha
y4acTKe HamOoJiee pe3KOro MoBOpoTa Tpacchl TpyOompoBoaa. OpHa MOJIOBUHA
Kpusoii (ot HK mo CK) pazbmBaercsi crmocoOoM TpsIMOYTOJBHBIX KOOpAWHAT,
npyras (ot KK go CK) - cocob6om mipoomkenus xop (cm. puc. 4.1).

Ly

ol

. My

Hay

Puc. 7.1

Cnoco0® npsAsMOyroabHBX KOOpAUHAT. B ycnoBHOHI cucreme
npsmoyroJibHbIX kKoopauHaT X (HK - BY) u ¥V (HK - 0) onpenenstoT KoopAuHaTHI
Touek 1, 2, 3 ... Ha Ayre KpuBOM 1o Gopmysiam

x; = Rsinigp; v, =2Rsin2%, (4.1)
nR

rae K - 3a1anHbiil HHTEpBaj pa30UBKH.

3HaueHUsI KOOPJIMHAT MOKHO BBIOpaTh U3 TaOJMIBI HA C. 74 pyKOBOJACTBA
[1] mnu paccunrtars o nporpamme Ne 6 [Ipunoxenns.
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Puc. 7.2

IIpu pa3duske no HampasieHuto HK - BY yknanpiBaer cranbHyIo JIEHTY U
pyJeTKol B Toukax Xj, X, ... IO NEPHEHAUKYISIPY K JIEHTE OTKIaAbIBAIOT Y1, Y3
.., 3AKPEIUISASA TOUYKHU KOJIBIIIKAMHU.

Cnoco0®6 mnpomonxeHHBX Xopha. IIpy HCHONB30BaHUM 3TOrO
crioco0a TOYKW Ha KPUBOM (UKCHUpyeTCs JIMHeHHoM 3acedukoi | m d mo cxeme pwuc.
5.2. IlepBas Touka (1') BBIHOCHTCA MO HPSIMOYTOJIbHBIM KOOpJAWHAaTaM X; U Y;.
Hanee gepe3 KK u 1' npoBoauTcs U mpoaoiKaeTcss Xopaa, Ha KOTOPOM MO X0y
OTKJanbIBaeTcs | - - MPUHATHIN MHTEpBal pa3OMBKU KPHBOW, U U3 TOJIYYCHHOM
TOYKH JINHEWHOM 3aCEUYKOU C paiiyCOM

d=F/R, 4.3)

a u3 Touku 1' pammycom | ¢dukcupyercss Ha KpUBOH M 3aKperisieTcs
KOJIBIIIKOM cienyromas touka 2'. Jlanee mpoBoautcs xopaa depe3 1' m 2' u
MPOLIECC TOBTOPSETCS.

14.3 BeiHOC B HATYpPy TOYKHM C 32JaHHON 0TMETKOM

3agaya COCTOUT B TOM, YTOOBI 3aKPEMUTh HA MECTHOCTH pPETep ¢ MPOEKTHOMN
ormetkol H  (Topen  kombimka).  3agadya pemiaeTcss  FeOMETPUYECKHUM
HUBEJHMPOBAHUEM '"U3 CEPEIUHBI" TIO CXEME, MPEICTABIECHHON Ha puc. 7.3.
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Puc. 7.3

3I[CCB HR - BBICOTA MCXOJHOTI'O perepa, a- OTCUET I10 pCﬁKC Ha PCIICPC; B -

B=TH-H,=H;+a-H,.

pabouunii 0TCUeT, KOTOPBIN paccUUTHIBAETCs MO hopmylie

[Ipu HabmroneHun B TpyOy HUBeENnupa, peiiky B T. B mepememaroT BBepx -
BHHU3 JIO T€X IOP, ITOKa He OyieT 3auKcupoBaH orcyeT B.

B 3TOT MOMEHT Ha ypOBHE MSATKH PEUKH (PUKCHUPYIOT M 3aKPEIUISIIOT
IIPOEKTHYIO OTMETKY.

14.4 TlocTpoeHne HA MECTHOCTH JIMHUHU 32JAHHOT0 YKJIOHA

3amaya COCTOMT B TOM, YTOOBI 3aKpENHUTh HAa MECTHOCTH JAEPEBSIHHBIMU
KOJIBIIIIKAMM, PACIOJOKEHHBIMA B CTBOPE HA PAaBHBIX PACCTOSHUAX, JIMHUIO
3a/JaHHOTO YKJIOHA HA Ip, OMHUPAIOIIYIOCS Ha TOPIBI KOJIBIIIKOB. 3aJaua penraeTcs
COCOOOM HHUBENIMpOBaHUS ‘“‘BrHepen’ HAKJIOHHBIM BH3UPHBIM JiydoM. Husemup
yCTaHaBJIMBAIOT Ha T. A Tak, YTOOBI OJIMH U3 CPEAHUX BUHTOB Tperepa 1 mo cxeme
AB pacronaraucst Mo JUHHUA BU3UPHOTO Jiyda. I3MepsIoT BeICOTY HHCTpyMeHTa .

B TOuKy B BBIHOCAT IIPOEKTHYIO OTMETKY

HB=Ha+id.

Jlanee peiiky moclieIoBaTeIbHO yCTaHaBIMBaeT B Toukax 1, 2, 3, 4 u
(buKCcHpyeT KOJBIIIKaMH YPOBHH UX TOPIIOB IIpu oTcueTe | mo perike.
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14.5 OnpenesieHue BbICOTBI COOPY/KEHUS

Paznuyaror nBa ciydas pemieHds 3aJayd - JOCTYIMHOE M HEJAOCTYIHOE
coopykeHus. JJoCTymHBIM SIBIISIETCSI COOPY>KEHHE, OT KOTOPOIO0 MOKHO U3MEPHUTh
paccrosinie MepHOU JeHTOH. [Ipyu 3TOM U3MEPSIIOT pacCTOSIHUE € JIGHTOU (CM. puC.
7.5), ycranaBiauBatoT Teogonut BT - A u OepyT oTcueT mpu ABYX MOJOKEHUSIX
BepTukanbHOro kpyra KII m KJI, HaBens TpyOy Ha BepX W HHU3 COOPYKEHUSI.
PaccuutsiBaror "MO" (cM) u BBICOTY 110 (hopMmysie:

H=c (tgv; - tgvy),

/1€ Vi- BEPTUKAIBHBINA YTOJl IPU HABEJCHUH HA BEPX COOPYKEHHUS; V1' - Yo
HAKJIOHA MPU HAaBEICHUH HA HU3 COOPYKEHUSI.

Ecnu coopyxeHue HeAOCTYIHO, TO BBICOTY OMPEAEHSIOT C ABYX CTaHIMM A
u C 06azuca B, usmepeHHOro ¢ OTHOCUTEIBHOUM MorpemHocTeio He 6osee 1/2000.
['opnsontanbHpie yriel A um C  u3MepSIOTCS  OBYMs IOJIYNPUEMAaMU  C
nepectaHoBkod  numOa. Pemennem TpeyronsrHuka ABC  ompenensitotTcs
pPacCTOSIHUS C U !

bsin A bsin C

Csin(A+C) sn(A+CO)

BricoTa ONnpeaACIsSACTCA C KOHTPOJIEM
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Hj=c (tgv,-tgv;); Hy=c (tgvy-tgvy)
Ecm |H;-H;| < 5 em, To H = (H;+H,)/2.

I'eonesnueckue pabotel, ykazanuele B 1, 4.1 - 4.4, 5]1. - 5.2, 5.7, 5.8
BBITIOJTHSFOTCS T10]T HEITOCPEICTBEHHBIM PYKOBOJICTBOM ITPEIIO/IaBaTEIIs.

15 Ocu 31aHUI U cOOpYKeHUIT

Paznuyaror Tpu Buaa oceul 34aHUM M COOPYKEHMM: IJIABHBIE, OCHOBHBIE U
BCIIOMOTraTesbHbIe. [ TaBHBIE OCH - 3TO JIB€ B3aMMHO NEPIEHAUKYISPHBIE JTUHUH,
OTHOCUTEJIBHO KOTOPBIX 3JAHHME MU COOPYXKEHHUE PACIOIAraeTCss CUMMETPUYHO.
Ha renepanbHOM m1aHe Ocu 0003HAYAIOTCA PUMCKUMU [IUPPaMHU.

OCHOBHBIMHU Ha3bIBAIOTCSI OCH, OTPaHUUYMBAIOLIME OOIIMN KOHTYp (rabapur)
3naHus. OOHU W3 HUX - TMPOJOJIbHBIE, 00O3HayaroTCs OykBamu, a Iep-
NEHAUKYJISIPHbIE K HUM — IIOTIepeUHbIe - apadckumu tudpamu (puc.1).

St
s A .

Puc. 8.1 I'maBHBIE 1 OCHOBHBIE OCH 3JaHHUS.

Ha puc.8.1 rnmaBasiMu sBisttorcs ocu I-1 u -1, ochoBupiMu  A-A, T'-T', 1-1
,6-6.

BcnomorarenpHbie Wik pa30MBOYHBIC OCH CITYKAT ISl IETAIbHOW pa30MBKU
yacTel u 3neMeHToB 31anuid. Ha puc.1 ato b-b, B-B, 2-2, 3-3, 4-4, 5-5.

16 TunoBwble 3a1a4u, peliaeMblie B Mpolecce
NMPOEeKTHPOBAHUS
16.1 I'paduyeckoe onpenesieHue KOOPAUHAT TOUYEK HA MJIaHe
Jnst onpenenenuss koopauHat T. A (puc. 9.1) HeoOXOAMMO HU3MEPUTH

MpUpaIIeHnus KoopAuWHAT AX W Ay C TOMOIIBIO H3MEPUTENST U MACIITaOHOM
JIMHENKHU.
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Xe _? ‘
Chve e
Puc. 9.1 Onpenenenne kKoopauHAT T. A Ha IUIaHe

X, =Xc +AX + K, 1)
Y=Y, +AY +K, '

rae Ky, K, - koadpdunuments nedopmarimn Oymaru

Ky =helhy, (9.2)
rae Aq, Ay - TeopeTHyecKas JUIMHA CTOPOHBI KOODAMHATHOW CETKH U €&
W3MEPEHHOE 3HAUYE€HUE COOTBETCTBEHHO, B3siToe BAOJb ocu X (mist K, ) wmm Y

(s K,).
OmnpeneneHre KOOPAUHAT T. A KOHTPOJIUPYIOT 1O hopMynam
X,=X:—AX"-K
A ' C ’ X (93)
Y, =Y. —AY'-K,

16.2 PemieHue npsiMoii reojie3nuecKkoi 3agauu

[Ipsimas, reone3nueckas 3amada TpeOyeT ONmpeneiuTh KOOpJAWHATHI TOuku B,
3Has UCXOJIHBIC KOOPAUHATHI T. A (X ,,Y,), TOPHU30HTAILHOE MPOJIOKEHUE MEXKIY T.A

uT. B (S,;) ¥ IUPEKIIMOHHBIN YTOJI MEXYy STHMH TOYKAMH (& 45 )

Xg =X, +AX 5 (9.4)
Yy =Y, +AY,, '

AX ,n =S, -COSx
e AB AB _ AB (95)
AY g =Spg -SINa 5

3HaKy MpUpAIEHUN OTIPEEISIIOT 10 3HAKaM COSa U Sina Wi 1o 1ad. 1.
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Ta6nuna 9.1 - 3HaKu npupanieHuid KOOPAUHAT B 3aBUCUIMOCTH
OT 3HAYEHUS TUPEKIMOHHOTO yTJia

3HauYCHUE AUPEKIITMOHHOTO 3HaKHu
AVA R F2]

lyuetrR. C—B 0-90° + +

2yetR. O —B 90-180° - +

3yerr. O —3 180-270° - -

4 gers. C—-3 270-360° + -

16.3 Pemienue o0paTHOM reoie3udecKoii 3agaun

3nas koopauHathl Touek A um B (X,,Y,), (X;,Yg), HYKHO BBIYUCIIUTH
JTMPEKIIMOHHBIA yrojl HanpasicHus AB (a,;) U ropu3oHTaIbHOE TpOsIoKeHHE (S ,5)
ATOM JINHUM.

Upg = arctgﬁ = arctg Ao (9.6)
B~ MA X AB
SAB = AX AB = AYAB = \/AX 2AB + AY 2AB (9'7)

COSx,y  SINa g
CoBnazieHue pe3ysnbTaTOB, BhIYUCISEMBbIX 1O (opmyne (9.7), obecneuynBaeT
HaJ&KHBIA KOHTPOJIb BEIYUCICHHS o,y U S5 .

17 IoaroToBKAa JaHHBIX JJIA Pa30MBKH
ocel 3JJaHUM MAJIOH PTAKHOCTH

[TonroroBka JaHHBIX OCYLIECTBIISIETCA MPaUUECKUM CIIOCOOOM.

OH o0ecnieyrBaeT COOTBETCTBHME B TMOJOKEHWHM OOBEKTOB Ha MPOEKTHBIX
YepTe’Kax U Ha MECTHOCTH B IIPE/IENIaX TOYHOCTH IIJIaHa.

Ha Ttomorpadguueckuii miaH HAHOCAT KOHTYpP TMPOEKTUPYEMOIrO 3IaHHS
(puc. 10.1 a). IlpuBsi3zKy mnpoekTa sl BBIMOJHEHUS pPA30MBKHM HAa MECTHOCTH
OCYILECTBIISIIOT TYTEM OMPENENICHUs] PACCTOSHUM OT O KaWIIUX KamuTadbHbIX
COOPYKEHHUI C MOMOIIBI0 U3MEPUTENIS U MacIITaOHOM JuHelkH,. [Ipu 3ToM B TMHUM
BBO/JIAT MONPABKU 3a fehopmanuio Oymaru.

JnvnHa nuuuu d,; Mexay ToukamMu A 1 B Ha nane Oyaer

U = g (K -€OS% g + K, -5iN% 2,5 ) (10.1)

rae d,, na, - U3MEPEHHbIC 3HAYEHUS JUIMHBI JINHUM U JTUPEKIIMOHHOTO YIJIa
COOTBETCTBEHHO.

K, 1 K, Beruucisior no ¢popmyse (9.2).
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Puc. 10.1. [IpuBsi3ka OCHOBHBIX OCEU 3JaHUM: A - IUIAH y4acTKa,
0 — cxeMa pa3OUBKHU.

Ha pwuc. 10.1, a) mokazana mnpuBsizka (pacctosaus 16,00 u 10,00 ™)
npoektupyemoro 3aanus (KXK) k 5-aTaxkHOMYy XKUJIOMY JOMY, PacCIOJIOKECHHOMY
napajvieIbHO MPOCKTUPYEMOMY 37aHuI0. M3MepeHbl Takke pacCTOSHUSA O JPYTUX
KaMUTAIbHBIX COOPY>KEHUU. DTU PACCTOSHHS HCIOJB3YIOT MpU pa3OuBKe oced Ha
MECTHOCTH JIJI1 KOHTPOJIBHBIX TpoMepoB. B mpumepe Ha puc.3 a) ompenencHbl
paccrostaus (31,60 M u 2,90 M) 10 9-3TaxkHOoTrO *KMioro 3nanus (9KXK).

[To mosiy4eHHBIM pe3yJibTaTaM COCTABJISIOT CXEMYy pa3OMBKHU (Ppa3O0MBOYHBIMA
yeptéx) (puc. 10.1, 0), KyJa HaHOCAT OCHOBHBIE OCH MPOEKTHPYEMOTO 3JaHMS,
CYIIECTBYIOIINE KAMMUTAJIbHBIE CTPOCHUS, HEKOTOPBIE AJIEMEHThI CUTYyaIUH.

Jlayiee Ha Hee BBINTUCBHIBAIOT BEMYUHBI TPHUB30K (31,80 M u 2,70 M), pasmepsl
1o ocHOBHBIM ocsiM (40,00 u 16,00 M) 1 quaroHaib NpAMOyToJabHUKA ocei (43,08M).
Pa3Mepbl mpuBOISTCS MO OCSIM, MOTOMY YYUTBHIBAIOTCS PACCTOSIHUSL OT KOHTYpPOB
3IaHUH 10 UX OCEH.

18 IloaroToBKA TAHHBIX U BHIHOC B HATYPY OCHOBHBIX OCeil 31aHUH 1
COOPY’KEHHUH MOBBINICHHOH ITAKHOCTH

18.1 I'pado-ananuTuyecKkasi MOAroTOBKA JAHHBIX JJIs1 pa30UBKH
OCHOBHBIX Ocel

18.1. 1 Pacuér koopAMHAT TOUEK MEPECeUEHUs] OCHOBHBIX OCEH 3/1aHus

Ha nian ywactka mectHocTH (puc. 11.1) HaHOCAT rabapuThl MPOEKTUPYEMOTO
3nanus. Ha ornenbHOM JnMcTe 4epTEXHOM OyMard B TMPOM3BOJIBLHOM MacuiTade
COCTABJISIOT TUTaH PACoOJIOXKeHUs ocel 3aanus (puc. 11.2).

PaccTosiHust M@y OCHOBHBIMH OCSIMH JIOJKHBI OBITH KPATHBI 6 M WJIH § M.

[IoAroTOBKY MAaHHBIX HAYMHAKOT C pacdy€ra KOOPAHMHAT TOYEK INEpPECEUECHHs
OCHOBHBIX OCEH.

C mnana oceit 3qanus (puc.11.2) 6epyT paccTosHUSA OT HAPYKHBIX TPAHEH CTCH
no oceit (100 u 150 MM B HamieM HpuUMepe) W OTKIIAIBIBAIOT 3TH PACCTOSHUS B
cootBeTcTBUM ¢ MacmTabom (M 1:500) ot raGapura 3maHWs Ha TUTAHE YYacTKa
MecTtHocTH (puc. 11.3).
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Puc.11.1 IInan yyacTka MECTHOCTH.

- Fsan T 3000

e P—*“‘“’““‘Jr‘—' —I--e

P

9006 0 o

Puc.11.2 I1lnan oceii 31adus.
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Puc.11.3 T'abGapuT 31aHUs1, BBIICICHHE TOYEK MEPECCUCHUST OCHOBHBIX OCEH

Bri6uparor Hanbounbilyto CcTOpoHY 3aanus, Hanpumep A7-Al, rpaduuecku
OnpeneNnsoT Ha IulaHe KoopauHatel T.A7 (cM. myHKT 3.1.) (X ,,=583.50M,

Y,, =385.00M) W JUPEKIMOHHBI yTOJ HaIMpaBJICHUS BBIOPAHHON CTOPOHBI.

JIMpEeKIIMOHHBIA ~ yroJl  M3MEPSIOT  TPAHCHOPTUPOM  (C  BO3MOXKHO  OOJbIIIeH
THIATEIBHOCTHIO), B Toukax A7 u Al. Bbuucnsior cpeqHuil AUPEKIIMOHHBIA yTOJ
a=(a,,+a,, +180°)/2, TOe a,, ¥ a,, - U3MEPEHHBIC HA IUIAHE TUPEKIMOHHBIE

yrabl ¢ Toukun A7 Ha Al B nipssMoMm HampasiieHHH U B oOpaTHOM ¢ Al Ha A7 (o =
268° 30").

Koopaunatel Touku A7 M AMPEKIUOHHBIN YTOJ 0L BHUCHIBAIOT B BEIOMOCTD

BBIYHCIICHUS] KOOPJAMHAT TOYEK MEPECeUeHNs] OCHOBHBIX Ocel 3manus (Tabit. 2).

Tabmuma 2. BenoMocTh BBIUKMCIEHHS KOOPAMHAT TOYEK IEPECEUECHUS
OCHOBHBIX OCEH 3IaHUS.

Ha3zBanue VYrael | dupekuuo |nrHbl Koopaunatsi, M

AX Ay X Y
TOYEK MEXIy |HHBIC CTOpOH, S,
A7 268 30 18 -0,47 -17,99 583,50 385,00
Al 90 00 358 30 6 +6,00 -0,16 583,03 367,00
Bl 90 00 88 30 6 +0,16 +6,00 589,02 366,84
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B3 270 00 358 30 |6 +6,00 -0,16 589,18 372,84
13 90 00 88 30 6 +0,16 +6,00 595,18 372,68
A5 90 00 178 30 |6 -6,00 +0,16 595,34 378,68
BS 270 00 88 30 6 +0,16 +6,00 589,34 378,84
B7 90 00 178 30 |6 -6,00 +0,16 589,50 384,84
A7 90 00 268 30 |6 +0,01 +0,01 583,50 385,00
186 35 6 20,03 596,80 367,29

89 02 8 27 13 27,13 576,90 364,99

576,45 392,12

JIMMHBI CTOPOH S M YIIIbI MEXAY OCAMHU 31aHusl 3 OepyT ¢ miiaHa ocel 37aHus
(puc. 11.2)

Boeruncienre koopauHaAT TOYEK MEPEeCceUeHUs: OCHOBHBIX OCEH BBITIOHSIOT TIO
M3BECTHOW CXEME, B OCHOBE KOTOPOM JIEKUT PEUICHUE MPAMBIX T'€0JI€3NYECKUX 3a7au
(cMm. mynkr 3.2) . CrneayeT 0OpaTUTh BHUMaHKE, YTO BMECTO HEBSI30K B MPHUPAILICHUSIX
KOOpPJIMHAT MOKET MOSBUTHCS omuoOka okpyrienus B 0.01m. (B Hamem mpumepe
AX =+0,0luu Ay = +0,01u ). DTy BEIUYUHY C HPOTHBOIMOJIONKHBIM 3HAKOM BBOJST B
HauOoJsplMe 1O aOCONIOTHOM BenuuMHe mnpupamieHus. KoopauHaTel ToYek
ITAaHOBOTO 000CHOBaHus (T. 2, 3, 4) cHumaroT rpaduyecku (cM. 11.3.1) ¢ iaHa (puc.
4). B aToM ciy4ae IUIMHBI CTOPOH (S 2.3, S 3.4) U IUPEKIHOHHBIE YIIIbI (o, 4, @5 ,)
MOJIyYarOT U3 PEIICHHS OOpPaTHBIX Te0Ae3nYecKux 3anad (cM. 1. 3.3; Tabi. 3).

JInbGo KOOpPAMHATHI UCXOTHBIX MYHKTOB, JUTMHBI CTOPOH U JUPEKITUOHHBIC YTIIbI
BBITIMCHIBAIOT W3 TOTOBOM BEIOMOCTH BBIYMCICHUN KOOPAMHAT TOYEK IUIAHOBOTO
000CHOBaHMUSI.

Jns ynoOcTBa MaIbHEHIITUX U3MEPEHUM M BBIYMCIICHUN ATH JTaHHBIE 3aHOCST
B Ta0.2.

18.1.2. Pacuer pa30MBOYHBIX 3JIEMEHTOB [IEpEHOCA B HATYPY OCEH 3/1aHus
Jl7is BBIHECEHMsI B HATypy Ocell HEOOXOAMMO, MPEXKIE BCEro, BBIHECTH TOUKH
nepeceyeHus] OCHOBHBIX OCEH 37aHMsl.

Ha mectHOCTHM OCM pa3buBaroT (BBIHOCSAT B HATypy) CIOCOOaMU MOJSPHBIX,
MPAMOYTOJIbHBIX KOOPJIUHAT, TUHEWHBIMU U YIJIOBBIMU 3aCEUKAMMU.
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Croco6 pa3OuBOYHBIX pabOT BHIOMPAIOT B 3aBUCHUMOCTH OT YCIIOBUH
MECTHOCTH W HaJM4Msl TE€X WM UHBIX Ieoie3nYecKux MpuoopoB. OCTaHOBUMCS B
KauecTBE MpUMepa Ha MOJIIpHOM criocoOe. Ha miiane yyacTka MECTHOCTH HaMeyaroT
HaIpaBJICHUs C TOYEK TUIAHOBOTO OOOCHOBAaHMSI Ha MEPECEUYECHMs] OCHOBHBIX OcCei
3nanus. llpu 5TOM TONSIpHBIE PACCTOSHHUS TIO BO3MOXXHOCTH JIOJDKHBI  OBITH
HEOONBITUMU (OJJHO YJIOKEHHE MEPHOM JIEHTHI), HAa JHMHUM HE JIOJDKHO OBITh
MPENSATCTBUM 111 U3MEPECHUN.

Jns onpenenenusi pa30MBOYHBIX 3JIEMEHTOB (MOJIIPHBIX YIJIOB U PACCTOSHUI )
0 HAMEUEHHBIM TOYKaM peIlaloT oOpaTHbIe Treojae3nyeckue 3amayu (cm. m.3.3.).
Brruucnennss peKOMEHIyeTCsl BBITIONHITh, HA MUKPOKAJILKYJISTOpax (Hampumep, Ha
"MK-56" mo mporpamme [1, c.7-8]) ¢ odopmieHueM pe3yNbTaTOB B BEIOMOCTH,
(Tabnm.3) w compoBOXKIATh IJIsi HATJSTHOCTH COOTBETCTBYIOIIMMH CXEMaMH U
pacuéramu (puc. 11.4).

Ha puc.11.4 g,, 5, — nomnspuele (pa3OMBOYHBIE) YIUIBI, f; — JIOIOJIHEHUE

noJsipHoro yria 10 360, «, , — AMPEKIMOHHBIN YT0JI HICXOJHOTO HAIIpaBJICHUS, a, ,
— O00paTHBII €My JAMPEKUUOHHBIA YION, 5 4, &, ,; — JUPEKIHOHHBIE YIJIBI
BBIYHMCIIIEMBIX HAIIPABJICHUM, S, ,,,S, ,; — HNOJIAPHBIE PACCTOSHUA.

Pa = 360° - s

F’;‘ezs-é "o[s—m =

= 89°02'48" - 18°09'15" =
70°53'3" |

Pa= 360°-70°53'34 = 289°06 26"
S3at =6.45m

Pu=Ly-ar=las =

iy (L 2180°)
=314%35'01"-( 89%248 "+ 180°)=
= 454018

A Shﬂ_"fﬂ.ﬂZM
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Puc.11.4 Cxema u mpumep pacuera pa30OMBOYHBIX JJIEMEHTOB IEepeHOca B
HATYpy TOYEK MEePECEUCHHS] OCHOBHBIX OCEH 3/1aHus MOJISIPHBIM CIIOCOOOM:
a - U1t Touku Al, 6 — no1g Touku A7.

Tabnuna 3-BeoMocTs perieHnst 00paTHBIX I€0Ie3UYECKUX 3a/1a4
JUIS pacuera pa30MBOYHBIX 3JIEMEHTOB (puMep, A Touek al u a7)

[Tops DopmyIibl U A (ucxomuwii 3 A  (ucxonsmiii 4
JIOK 0003HAYCHUS  |ITVHKT). IIVHKT).

1 Vs 367,00 385,00

2 Ya 364,99 392,12

3 AY =Yg — Y, +2,01 -7,12

4 X 583,03 583,50

5 X 576,90 576,45

6 AX =Xz — X, +6,13 +7,05

7 tga 5 = Ay/AX 0,32790 1,00993

8 Mg = arctge . 18,15409 (18° 09’ 4528304 (45 ° 16

15//) /59//)

9 U pg 18° 09’ 15" 314° 43’ 01"

10 siNc g 0,31157 0,71059

11 Sis = AX/sina 6,45 10,02

12 COSA 5g 0,95022 0,70361

13 Sis = AX/cOsc 6,45 10,02

14 S, =(She +She 6,45 10,02

18.1.3. CocraBiienue pa30MBOYHOTO YEPTEKA.

CocraBnenueM pa30MBOYHOTO YEepPTEkKa 3aBEPINACTCS MOATOTOBKA TAHHBIX JIJIS
BBIHOCA TOYEK MEPECCUCHHSI OCHOBHBIX OCEH 3/1aHUS B HATYDY.

Ha pa30uBoyHOM depTexke B MPOU3BOJILHOM MaciiTabe H300pakaioT BeCh
rpauUecKuil ¥ YUCIOBOW MaTepual TaK, YTOObI OH YUTAJICS O€3 3aTPyTHCHHM.

OO0s13aTenbHO TTOKA3bIBAIOT TOYKM M CTOPOHBI TUTAHOBOTO OOOCHOBaHWUS,
OCHOBHBIC OCH 3J]aHUs, Pa30MBOYHBIC AJIEMEHTHI, a TAK)KE HaIpaBJICHUE CEBEP-IOT

(puc. 8).

104




Puc.11.5. Pa30uBOYHBINA 4epTEK.

Ha YCPTCIKC  BBIIIUMCBIBAIOT 3HAYCHHA I[H&FOHEUIGIZ IMpAMOYTOJIBHUKOB
IIOJIY4aCMBbIX U3 PCHICHUA O6paTHBIX Ireoac3n4CcCKuX 3a1a4.

Ecan pacqéT p2136I/IB0LIHI>IX 9JICMCHTOB IIPOMU3BOJUIICA TJIA MCTOIA YIJIOBEHIX,
JIMHEUHBIX 3aCCUeK WU MNCPICHIUKYJIAPOB, TO HAa YCPTCIKE IIOKA3BIBAIOT
COOTBCTCTBYIOINHMC 3HAYCHHA YIJIOB, paCCTOHHHﬁ.

18.2 Pa30uBKa (BbIHOC B HATYPY) OCHOBHBIX Oceii 31aHui

[TocTpoeHre pa3OMBOYHBIX 3JIEMEHTOB Ha MECTHOCTH OCYIIECTBISCTCS II0
pa3duBoYHOMY depTexky. IlocaemoBaTeIbHOCTh ACHCTBHI PACCMOTPHM Ha IMPUMEPE
BbIHOCA TOUKkU Al B HaTypy (puc.).

B Touke 3 maaHOBOro OOOCHOBaHHS TEOJOJIMTOM C TOYHOCTHEO OTCUETHOTO
YCTPOJCTBA CTPOAT MPOSKTHBIH momsiprbiid yrom [1, c. 8-11] (B,=289° 06’ 26").

[lonyyeHHoe HarpaBieHue Ha TOUYKy Al momemiaercsl BEIIKOW WM IIMUIBKON (M3
KOMILJIEKTAa MEpPHOM JIGHTBbI) M BBIHOCHUTCSA IPOEKTHOE TMOJSPHOE PACCTOSIHUE
(S,,=6,45M) c mOMOIIBIO MeTaJuMuecko MepHou JeHtel [1, c. 12]. Touka

3aKPEIUISIETCS KOJIBILIKOM.

[Ipy mONAPHBIX pacCTOSIHUAX A0 6 M MOCTPOEHHME IPOEKTHOrO yria
BBITIOJHSIOT MPHU OJHOM IIOJIOKEHUH Kpyra TeoaosiuTa, 6ojee 6 M - MpU ABYX
MOJIOKEHUSAX KpyTa.

[Ipu nonsipHBIX paccTOAHUAX HpeBbimatome 20 M TOUKU MMEPECeUeHUs] OCcei
CTPOAT C KOHTPOJIEM IMpHU ABYX IMOJIOKEHUSAX Kpyra ¢ JBYX TOYEK IJIAHOBOTO
o0ocHOBaHUS  (AOKHBI ~ TNPUCYTCTBOBAaTH  HAa  pa3OMBOYHOM  UYEpTEXE
COOTBETCTBYIOIIHUE JaHHBIC).

AHanOruyHO BBIHOCAT B Hatypy Touky A7 u /3 (c Toyek mI1aHOBOIO
obocHoBanus 4 u 2). Hemocrarommme touku (B1, B3, B5, B7, J15) moctpauBaroT
JUHEHHBIMU 3aC€YKaMHU, METOJIOM MEpPIEeHIUKYISIPOB, OPUEHTUPYS TEOAOJUT IO
JUTMHHBIM JIUHUSM.
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18.3 3akpenJienue ocei

OAHOBPEMEHHO C MOCTPOEHUSMU MPOU3BOJAT 3aKPEIIEHUE OCEl BBIHOCKAMU
M OKpackamu (He MEHee 4eM JBYMs JUTsl KaXKI0H OCH) Ha CYIIECTBYIOIINX 3aHUSIX U
COOPY)KEHHUSX. 3aKpeIUIeHHE OCYIIECTBIISIIOT JEPEBSIHHBIMU KOJIBIIIKAMU WM
METATMYeCKUMH IIThIpsMHA. [lociae TocTpoeHuss OOHOCKH, WX TEpPEHOCAT Ha
O0OHOCKY M 3aKPEIUISIIOT TBO3/ISIMHU.

18.4 CocTaBJ/ieHue pa30MBOYHOI0 YepTexa.

[IpaBUIBHOCTP TOCTPOCHHM TOYEK IEPECEYECHA OCHOBHBIX OCEWU 3JaHus
KOHTPOJIMPYIOT ~ MPOMEpPAMU  JTHATOHAIEH  NPSAMOYTOJbHUKOB.  OTKJIOHEHHE
KOHTPOJIBHBIX TMPOMEPOB OT NPOEKTHBIX 3HAYCHHM HE JOJDKHBI MpeBbImaTh 1.5
TOYHOCTH BBIHOCA OCHOBHBIX OCEH.

Pe3ynpTarsl KOHTPOJIBHBIX HMPOMEPOB, OTKIIOHEHUS OT IPOEKTHBIX 3HAYCHUM
BBITIMCHIBAIOT HA UCIIOJIHUTENbHBIN YepTexk (puc.9) KpacHBIM I[BETOM.

G -oTKIOHEHUA OT
NMPOEKTHHX 3HAUEHHH

® ‘fCTBOEHhIG TOUKH
oceh

v

Puc.9. VicnomauTenbHBIN YepTeK pa30aBKU OCHOBHBIX OCEH 3/1aHU.

18.5 CocraBJjieHue cxeMbl 0J1ar0yCcTpPONCTB.

Ha cxeme OsaroycTpoiicTBa MOKa3bIBalOT OTMOCTKY BOKPYTI 3[aHUS U, B
3aBUCHUMOCTH OT OKpYXKalollled 3aCTpPOMKH, BOCCTAHABIMBAEMBIE W BHOBB
CO3[1aBaEMBbIE TPOTYyapbl, NOABE3/bI, CKBEPBI, TA30HBI U M. SJIEMEHTHI, a TaK K€ BCE
HeoOxouMble pasmepbl U pacctosiaus (puc.10). [y BOCCTaHOBICHHS DIIEMEHTOB
OJaroycTpoiicTBa Ha MECTHOCTHU 3a7a€TCs UX MOJIOKEHNE OTHOCUTEIBHO, OCHOBHBIX
OCeM 3aHNM.
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Puc.10. Cxema Gnaroycrpoiictsa

18.6 lokymeHTaus1, Ipe0ocTaB/AsieMasi M0 3aBepllieHnU PadoT

1. Ilman yd4acTKka MECTHOCTH C TPOEKTOM 3JIaHHUS W OCHOBHBIMHU
ocsimu (puc. 4, puc.6).
2. Ilnan oceit 3ganus (puc. 5).
3. BenoMocTe  BBIUMCIEHUS KOOPJAWHAT TOYEK IEPECCUCHHUS
OCHOBHBIX Oceii 31anus (Tadm. 2).
4. BenoMocTh perieHust 00patHbIX 3a1a4 (Tadi. 3).
5. CxeMbl 1 pacy€Thl pa30MBOYHBIX DJIEMEHTOB (pHC. 7).
6. Pa3ouBouHsbIit uepTéx (puc. 8).
7. McnonHuTenbHbIN yepTéX (puc. 9).
8. Cxema Gmaroyctpoiictsa (puc. 10).

Cnenyer oOpaTuTh BHUMaHUE, YTO BCE JOKYMEHTHI BBIUUCISIOTCS "BO BTOPYIO
pyKy”’, T. €. 3aHOBO WIM JpyruM u4enoBekoM. Ha kaxnom ueprexe, cxeme u
BEIOMOCTH [JIOJDKHBI CTOATh MOAMMCH JIMI[ COCTABUBIIWX, BBIYUCIUBIIAX U
MTPOBEPUBILINX JAHHBIN JUCT JOKYMEHTALIUH.

107



19 MccaenoBanne 1 MOBEPKH T€OA0IUTA
19.1 U3mepeHue ropu3oHTAIBHBIX U BEPTHKAJIbHBIX yIJI0B
JInst u3MepeHusi TOPU3OHTANBHBIX W BEPTHKAIBHBIX YIJIOB MPETHA3HAYCH

TeomoyiT. YcrpoiictBo Teomosmra (puc.l.l, 1.2) paccMoTpuM Ha TIpEMepe
onTtuyeckux teogosutros T-30 u T-5.

\'}\.\‘\7 ~—_—_5 10 ; — ’ !
- B [ ":;-_‘!L;’{F > ..
W N
R\
HEARE ¢
I+ S ( !0
» 7
| %
3 ) : '
.= S
Puc. 1.1 Teomomur T-30 Puc. 1.2 Teomomutr T -5
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1 - moacraBka; 2 - IIOJBEMHBIE

BUHTBI, 3 -  HaBOJSIIMA  BUHT
TOPU30HTAILHOTO KpyTa; 4 - HaBOISAIIUI
BUHT aIUIaabl; S5 - 3aKpermuTeNIbHBIN
BUHT  TPYyOBI; 6 - BU3HPHOE

npucnocobsienne; 7/ - (HOKYCHUPYIOIIHMA
BUHT; 8 - OKYJISIp 3pUTEILHON TPyOHI; 9 -
mukpockorr; 10 - mHIMHApUYECKUi
YPOBEHb.
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1 - 3aKUMHOM BUHT
MMOJCTaBKH;, 2 - KjIaBuma, 3 -
3aKpCIUTEIIbHAS HaBOISIIAs
CUCTEMa anuaanbl, 4 - HaBOIAIIMI
BHHT; 5 - 3aKpENHUTEIILHO-
HaBoOJAINasl cucTeMa TpyObl; 6 -
KpeMajbepa; / - OTKHJIHOE 3epKallo;
8 - ypoBeHb MpPHU BEPTUKATHHOM
kpyre; 9 - BunT ypoBHsi;, 10 -
MpU3Ma-JyTa.



Teomonut mMeeT MoACTaBKy | ¢ Tpems MOABEMHBIMH BHHTAMH 2, KOTOpas
YKPEILIAETCS Ha IITaTUBE ¢ IIOMOIIBIO cTaHOBOro BuHTa (prc.l.1). [ToxcraBka umeer
BTYJIKY, BHYTPb KOTOPOM BXOJMT I0J1asi KOHMYECKast OCh ainiaibl. OHa ke SBIsSeTCs
OCBIO BpaIlleHUsI TOPU30HTAIBHOTO Kpyra. B reomonure T-30 mum0O u anmumaga MOTyT
BpaIiaTbCsI HE3aBHCHMO APy OT Jpyra OJiarojapss CHUCTEME 3aKpCIHUTEIbHBIX M
HaBomsAmMX BHHTOB 3, 4 (puc.l.l) (Takue TCOMOJUTHI  HA3BIBAIOTCS
OBTOPUTEIHHBIMH).

B teogonmute T-5 BepTUKaNbHAS OCh TOPU3OHTAIILHOTO Kpyra 3aKperuisieTcs B
MOJICTaBKe 3aKUMHBIM BHHTOM 1 (puc. 1.2). JIuMO MOXeT BpaIiaThCsi COBMECTHO C
aNMUIaa0M IPY TMOMOIIM 38KUMHOTO BHUHTA JIMMOA WM 3allesiku 2. Anuaana uMeer
COOCHYIO CHCTEMY 3aKpEIHUTEIbHO-HABOSIIETO ycTpoiicTBa 3 (puc. 1.2).

K anmmane npukperieHbl JBe MOACTaBKH 3pUTEITBHOM TpyObl, Ha HHUX
pacmoiio’keHa OCh BpaIllEeHUs 3pUTEIBHOM TPyObl W cama 3puTelbHas Tpyoda.
3putenbHas TpyOa NEepeBOAMTCS depe3 3eHUT obouMu koHuamu. dokycupoBaHue
3pUTENBHON TPYOBl OCYIIECTBISETCS BpalleHHeM (OKYyCHPYIOIIETro BUHTA /[ (puC.
1.1) unu xpemanbepoit 6 (puc. 1.2). 3purenbHas Tpyba MMeEET 3aKPEHNUTCIbHBIA U
MUKPOMETpPEHHBIN BUHT 5 (puc. 1.2).

CreksiHHBIE YIJIOMEPHbIE Kpyrd (TOPU3OHTAIBHBI U BEPTUKAIbHBIN)
UMEIOT IIeHy aeneHus 1°, kaxapli mrpux ouudposad. [Ipucnocobnenuem aiis
OTCUUTBIBAHUS MO Kpyram SBJSIETCSI IITPUXOBOM WM HIKAJIOBOM MHUKPOCKOIL,
okymsip 9 koroporo (puc. 1.1) HaXOIUTCS PAAOM C OKYJISIPOM 3PUTEIBHON TPYOBI.
[Tome 3peHUsT OTCYETHOrO MUKpOCcKoma mokazaHo Ha puc. 1.3, 1.4. YrmomepHbie
KPYT{ OCBEIIAIOTCS IIPH MTOMOIIM OTKHUIHOTO 3epkaia 7 (puc. 1.2).
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Puc. 1.3 HITpuxoBoil MUKPOCKOII: Puc. 1.4 IllxkanoBoil MUKPOCKOTI:
OTCYET MO 358 58, OTCHYET II0 219, 5,
OTCYET MO 70 25. OTCYET MO 175 04
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Ha anumamnom Kpyre T€OAOIMTa PACIONOXKEH IMIMHAPpUYECKU ypoBeHb 10
(puc. 1.1) mis mpuBeneHus JMMOa MHCTPYMEHTa B TOPH30HTAJIBHOE MOJIOKEHHUE.
YPOBEHb UMEET UCTIPABUTEIIbHBIN BUHT.

C TpyOoOii >XKECTKO CKpeIUIeH BEpPTHKAIbHBI KPYr s W3MEpPEHUs YIioB
HakioHa. [lepen B3siTMEM OTcyeTa MO BEPTUKAIBHOMY Kpyry B Teojosure T-5

BUHTOM 9 ypoBeHb 8 MPUBOAMUTCS B HYJIBIYHKT, MOJIB3YSCh JIynion-npu3moit 10 (puc.
1.2).

19.2 UccaenoBaHue TE€OI0JIUTA

[Ipu monxyyeHnrn MHCTPYMEHTa HEOOXOIUMO YCTAaHOBUTH €r0 MPUTOJAHOCTD K
pabore.

[Tpexxne Bcero, cienyer yOenuThCs B BBINOJIHEHUN MEXaHMKO-TEXHOJOTHYEC-
KUX YCIIOBUM, NPENBABIAEMBIX K TEOXOIUTY. [IpOBEPSAIOT YCTOMYMBOCTh YCTAHOBKU
TEOJI0JIUTA, IOCJIE€ MPUKPEIUVIEHHUs €ro K IITaTHBY, YOEKIAIOTCS B MPABUIBHOCTH U
IUTABHOCTU BpALICHMsI YacTed MHCTpyMEHTa: JUMOa, aauaajbl, 3pUTEIbHONU TPYyOBI;
IIPOBEPSAIOT HMCHPABHOCTH IOABEMHBIX, 3aKPENUTENBHBIX W HABOIAIIMX BHHTOB,
3pUTEIBHON TpPYObI, OTCUETHBIX NPHUCHOCOOJIEHHI, YPOBHEH M IPOYHOCTh BCEX
4acTEeH TEOJOJINTA.

HcnipaBHOCTB 3pUTENBHON TPYOBI MPOBEPSIOT MyTEM MPOOHBIX HABEICHUN €€
Ha pasJinyHble IpeaMeTsl. HaBeneHne Ha nmpeaMeT MOXKET OCYHIECTBIATHCS ABOSKUM
o0pa3oM - Mpu MOJOKEHUHU BEPTHKAIBHOrO Kpyra crnpasa oT HaOmoaarens (KII) u
ciesa ot Hero (KJI). ITepexon ot nonoxkenust KII k monoxenuto KJI ocymectnisiercs
MyTeM MOBOPOTa TPyObl BOKPYT €€ ocu BpanieHus Ha 180°, 310 aeiicTBue Ha3bIBaeTCA
MEepPeBOIOM TPYOBI Uepe3 3eHUT.

1.2.1.  VYcraHoBka 3puUTENbHOW TPYyOBl JUIsi HAOMIOACHWIA. YCTaHOBHTH
3pUTENbHYI0 TpyOy Uit HaAONIOAEHMA - 3TO 3HAYUT JAOOUTHCA OTYETIMBOIO
M300pakeHHs] CeTKU HUTEH W HaOmrogaemoro npeamerta. st 3Toro HaBOAAT TpyOy
Ha CBETIbI (OH W, Bpamas OKyaspHyr TpyOouky 10 (puc. 1.2), noOuBaroTcs
OTUETJIMBOTO HM300pakeHMs] HUTEH ceTku. J[lanee coBMemarOT UEHTp HUTEH C
u3zoopaxenuem (puc. 1.5), yctanaBnupast TpyOy Ha pe3KOCTh H300pakeHHUs ITpeIMeTa
KpPEMaJIbEPOU.

[Tocne ycTaHOBKHM TpyObl HYHO YyOETUTHCS B OTCYTCTBUHU Mapajliakca CETKH
Hutel. [lapamiakcoMm ceTKU HUTEW Ha3bIBaeTCA Kaxyllleecs CMEIICHHEe N300paKeHus
Ha0II0AaeMOro MpeiIMeTa OTHOCUTENBHO IMEepeceueHuss HUTEeW NpHU MepeMelleHUun
rj1a3a HaOJIro1aTesi OKOJIO OKYJIsipa. Y CTPaHSIOT MapajljlakCc HUTEH JOTIOIHUTEIbHBIM
NepeMEeIEHUEM OKYJISIPHOTO KOJIbIa, COXpaHss MpPHU ITOM YETKOe H300pa)keHHe
CETKH HUTEHU.
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Puc. 1.5. HaBeneHnue ceTku HUTEN HA N300pakeHUe MpeaMeTa:

a - Ha Bexy;, O - Ha CUTHaJ.

19.3 IloBepkH M IOCTHPOBKA TEO0JIUTA

11 ogepkamu T1TCONO0JIMTA HA3BIBAIOT HeﬁCTBHH, IIO3BOJIAOIMKUEC BbIABUTH
OTKJIOHCHHUA OT TCOMCTPHYICCKHUX YCHOBHﬁ, NpCaAbABILICMBIX K HHCTPYMCHTY.

HOcmuposka - wucnpapiieHUE OOHAPYKEHHBIX OTKJIOHEHUH OT TpeOyeMbIX
YCJIOBHI.

19.3.111oBepka HWIMHAPUYECKOTO YPOBHS HA aJIM/1a/le TOPU3OHTAJBLHOIO
Kpyra
Och TMIUHAPUYECKOTO YPOBHS JODKHA OBITh TEPICHIUKYJSIpHA OCH B
palieHuss UHCTPYMEHTa. JTO YCIOBUE HEOOXOAMMO JJIi TOTO, YTOOBI MPHUAATh OCH
BpaIleHUs] THCTPYMEHTA OTBECHOE TOJIOKEHHE.

[lepen  moBepkOl  OChb  BpalleHUs  HMHCTPYMEHTAa  YCTaHABIIMBAETCS
npUOJIU3UTENBHO B OTBECHOE MoOJIoKeHHE. CTaBIT LMIMHAPUYECKUI YPOBEHb IO
HaIPaBJIEHUIO JIBYX NOJBEMHBIX BUHTOB U, Bpallas X B pa3HbIE CTOPOHBI, NPUBOISAT
Iy3bIpEK ypoBHS Ha cepenuHy. [loBopaumBaror amupany Ha 180°. Ecmm myssipex
OCTaHETCs B HYJBITYHKTE HJIM OTKJIIOHUTCS He Oojiee ueM Ha 1-1,5 nenenus (puc. 1.6),
TO YCJIOBHE BBINOJIHEHO (OCH UU; W ZZ; B3aMMHO TEPIICHANUKYJISIPHBI), €CIU HET, TO
npu noBopore Ha 180°, ocb YpOBHS OTKJIOHHUTCS OT CBOETO IEPBOHAYAIBHOTO
MoJIOkKEHUs: Ha yroa 2o . Jiisg ucnpasienus nedexra Hy*KHO U3MEHUTh Yoyl MEXIY
OCbI0 YPOBHS M OCBIO BpAILEHUS ZZ; JUIIb HA BEJIMYHMHY O, COOTBETCTBYIOILYIO
MOJIOBUHE CMEUIEHUS My3bIpbKa, ¢ cepeaunbl. [lociae 3Toro nogbeMHbIMU BUHTAMU
HY>KHO YCTaHOBUTb Iy3bIPEK CHOBA HA CEPEIUHY U MTOBEPKY MOBTOPUTb.
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Puc. 1.6. CxeMa nmoBepKku ypoBHS Ha aquaae

I[J'ISI INPUBCACHUA OCH BpallCHUS TCOAOJIHUTA B OTBCCHOC IIOJIOKCHUC CTaBAT
YPOBCHb II0 HAIIPABJICHHUIO JBYX IIOABEMHBIX BHHTOB MW IIPUBOJAT IIY3BIPCK B
HYJBITYHKT. 3aTeM CTaBsT YPOBCHB 110 HAIIPABJICHHUIO TPCTHCTO ITOJAbCMHOT'O BUHTA U
TOXKC IPUBOAAT IIY3BIPCK YPOBHS B HYJIBIIYHKT. B mr000M monoskeHun aJinaaabl
ITY3BIPCK YPOBHA JOJIKCH OCTABATHCA B UYJIBITYHKTC.

19.3.2 IloBepka noJi0KeHUs BUSUPHOIi 0CH 3pUTEILHOMH TPYObI
OTHOCHTEJILHO OCH BPalllcHHA ee

BusupHass ocb 3puTeNnbHON TpyObl AOKHA OBbITh MNEPIEHIUKYISIPHA OCHU
BpanieHusi TpyObl. HecoOutoenre 3Toro ycioBUs BBI3BIBAET IMOSBICHHUE OIIMOKH,
HAa3bIBAEMOW KOJJIMMALIMOHHOM.

KomnmumanonHnast ommOka "c" BbIpakaeT BETUYHMHY YIJIa MEXAY BU3UPHOU
ocbto WW; 1 mepnieHauKyaspoM K ocu Bpatenust pyost HHy, (puc. 1.7).

Jlis moBepku HABOIAT TpyOy HaA TOUYKY, pAaclOJIOKEHHYIO Ha BBICOTE
rOpU30HTAa HHCTpyMeHTa (TpyOa OyAeT 3aHMMaTh NPUMEPHO TOPU3OHTAIBHOE
MOJIOKEHUE) U OepyT OTCYETHhl MO IIKAJIOBOMY (IITPUXOBOMY) MHMKPOCKOMY IpHU
nonoxenuu Klly, 3aTeM nepeBoasT TpyOy 4epe3 3eHUT U OISITh HABOAAT €€ Ha Ty ke

TOUKY, 0epyT orcuetsl npu KJI;.
. W.
¥
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Puc. 1.7. K noBepke monoxeHue BUSUPHON OCH

C 1enpio UCKIIOYECHUS BIMSHUSA DKCLIEHTPUCHTETA (HECOBITQJICHUE IIEHTPOB
oceil numba W anuAaabl) TOPU3OHTAIBHOTO Kpyra OTKPEIUISIOT TEOJI0JUT U
noBopauuBaroT ero Ha 180°, mocie 4ero moBTOPSAIOT HaBEACHUE U OEpyT OTCUETHI
KI1,, KJI,. Ina T-5 - nis moBopoTta Ha 180° OTKPEIISIOT TEO0JIUT B TPEHOKHUKE,
st T-30 - moBopotr Ha 180° ocyiecTBisIETCs BpallleHHeM aduaagHON 4acTu IpHU
OTHYIIEHHOM 32)KUMHOM BUHTE.

BennunHy KOJITUMAIIMOHHOM OMTMOKH BBIYUCIISIIOT 110 (hOpMYyJIe:

_ KII, — KJI, £180° + KII, — KJI, + 180"
2

2c

Hcnpaenenue. Cpennuii oTcuer, CBOOOJHBIA OT BIMSIHUS KOJUTUMAIMOHHON
OIMOKH, YCTAaHABIMBAIOT HA aluajie TOPU30OHTAILHOTO Kpyra. Kpect HuTei coiier
C TOYKHA. BOKOBBHIMH WCHpPaBUTCIBHBIMA BUHTAMHU CETKH HUTEH HABOMAT KpECT
HUTeH Ha TOuky. [loBepKy MOBTOPSIOT. 3amucCh BBIMIOJHIETCS MO 00pasiyy,
npuBegeHHOMY B Tabnuie 1.1.

Tabmuma 12.1 OnpeneneHre KOUTMMAIIMOHHON ONMMTUOKA

Ha OT1cueTnl
0J110/1. c
KII; KJI; KII, KJI,
TO
yKa
5 17°4 197° 197° 17°
6'30” 48'00" 45'00" 48'00" 2' 1

19.3.3 TloBepka moJio:KeHUs OCH BPAllleHH sl 3PUTEILHON TPYObI
Ocp BparmieHusi 3pHUTEIbHON TpyObl JOHKHA OBITH MEPIEHIUKYISIPHA OCU
BpaIlleHUS] MHCTPYMEHTA. Y CJIOBUE HEOOXOUMO JUISI TOTO, YTOOBI KOJUTMMAIIMOHHAS
MJIOCKOCTh, KaK MPOEKTUPYIOIIAsl, 3aHUMaIa OTBECHOE TIOJIOJKEHHE.
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Hasoast tpyOy npu KIT u KJI Ha BricoKO pacnonokeHHyto Touky M (yron 40°
- 50°) (puc. 1.8) u omyckaroT BHH3 10 TOPH30HTA HHCTPYMEHTA, OTMEUasl TOJIOKEHHE
KpEeCTa CEeTKH HUTEU Ha cTeHe. Ecau npoeknus panee 0TMEUEHHOM TOYKU HE COBHAalIa
C MEPEKPECTUEM CETKM HUTEH MEHee 4YeM Ha HIMPUHY OMCCEKTOpa, TO HaKJIOH OCH
BIIOJIHE JIOIIYCTHM, Y Ka3aHHBIN JOIYCK COOTBETCTBYET HENEPIECHIUKYISIpHOCTH 15"
- 20",

HECTPYMEHT

Puc. 1.8. K moBepke moiox)eHusi OCH BpaIEHUS 3pPUTEIHHON TPYOBI

B Teomonurax T-5, T-30 ycioBue rapaHTUpOBaHO 3aBOJIOM-U3TOTOBHUTEIIEM.
Ecnu yciioBue He BBITIOIHSETCS, TO CIEAYET paboTaTh MPHU ABYX MOJIOKEHUIX KpyTa.
Cpennuii orcueT CBOOOJIEH OT BIUSHUSA HENEPHNEHIUKYJSIPHOCTA OCH BpAILCHUS
3pUTETHHON TPYOBbI K OCH BpallleHUs TEO0TUTA.

19.3.4 OnHa u3 HUTEH CeTKH A0/KHA HAXOAUTHLCHA B KOJJIMMALIMOHHOM
IJIOCKOCTH

Bpamass 3putenbHyro TpyOy €€ MHUKPOMETPEHHBIM BHHTOM, HABOJIST
MEePEKPECTUE CETKU HUTEHW Ha SICHO BUAUMYIO TOUKy. Ecnu mpu 3ToM n3obpakeHue
TOYKH OCTAaHETCSd HAa HUTU CETKHM - YCJIOBHUE BBINOJHEHO. B mpOTUBHOM cilydae
CJIeyeT OTKPENUTh BUHTHI CETKM M COOTBETCTBYIOIIUM O0Opa3oM TMOBEPHYThH €€,
MOCJIE YeTO BUHTHI CHOBA 3aKPEMUTh U TOBTOPUTH MTOBEPKY.

19.3 H3mepenue ropu3oHTaNbHOIO yria. [loaroroBka k u3amMepeHusim

[lepen wu3MepeHUEM TOPU3OHTAIILHOTO YIJIa MHCTPYMEHT JOJKEH OBITh
LIEHTPUPOBAH U OTHUBEIUPOBAH.

[leHTpUPOBATH TEOJOJHT - ITO 3HAUUT MOCTABUTH TEOJOJHUT C MTOMOIIIBIO
HUTSIHOTO MJM ONTHUYECKOr0 OTBECa TaKUM OO0pa3oM, 4YTOObI OCh €ro BpallleHUs
MPOXO/IUJIA Yepe3 BEPILIMHY U3MEPSEMOTro yria.
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OTHUBENUPOBATH - ATO 3HAYUT MOCTABUTH OCh BPAILEHUS TEOJIOIUTA B
OTBECHOE TOJIOKEHUE C TOMOIIBI0 LMJIMHIAPUYECKOTO YPOBHS Ha aiujaje
TOPU30HTAIBLHOTO Kpyra. O0a eCcTBYSI BBIMOIHSIIOTCS METOIOM MPUOIMHKEHH.

[Ipy n3MepeHnn ropu30HTAIBHOIO yIila MEKIYy HEKOTOPBIMA TOYKaMHu A U B,
B 3TUX TOYKaX CTaBAT OINO3HABATEJbHbIE BEXHM (3a WJIM MEped KOJIBIIIKOM) IO
HalpaBJIEHUI0 K HHCTPYMEHTY. BpallleHueM anupgaabl HaBOJIAT TpyOy Ha BeXy,
CTOsIIILYIO Ha Touke A. IlepekpecTue CETKM HUTEH HaBOIST HAa HUKHIOKO YacTb BEXU
(4TOOBI YMEHBIINTH OIIMOKY 32 HaKJIOH BexH). HaBosum BUHTOM Ha BBUHUMBAaHUE

COBMEUIAIOT BEPTUKAIBHYIO HUTh C OCbIO BeXU. bepyT orcyer o mukpockomy (TadJ.
1.2).

Tabnuna 1.2 XypHan usmepeHus TOpH30HTAIBLHOTO yria

Ha3Banue Haspanue 3HayeHue 3HayeHHe
BEPILMHBI yria u3
BU3UPYEMBIX Otcuetsl yriia u3 mpHeMa
yria
TOYEK noJrynpuema
KII 2 18°44.,5' 21°13,8 -
3 39°58,3' - 21°13,9
6 2 - 21°14,0 -
KJI 3 129°27, - -
Ol

OTKperuIsSioT anuaaay ¥ HaBoAST TpyOy Ha BeXy, CTOSIIy0O B Touke B,
dbokycupyror, 6epyt otcueT. PazHocte orcueroB (B-A) nmaer 3HaueHuwe yriia u3
OJHOTO TModynpuemMa. JIJIss MCKIIOYEHUsS OCTATOYHOTO BIIMSHHS KOJUIMMAIIMOHHOMN
OIMOKK, HEMEPICHANKYIIPHOCTH OCH BpaIlleHus TPyObl K OCH BpalicHUS
WHCTPYMEHTA, YToJl U3MEPSIOT MPU BTOPOM TOJIOKEHUU Kpyra. TpyOy mepeBomsT
4yepe3 3CHUT, BU3UPYIOT Ha TOYKY A, CHUMAIOT OTCUYET, TOBOPOTOM aJIUIa bl HABOISAT
TpyOy Ha B u 6epyt otcuet. XKenarenbHo, 4TOOBI OTCUET MO JUMOY MPU HABEIACHUU
Ha TOouky A Obu1 Onu3kuMm Kk 90°. PasHocTh oTcueroB (B-A) ngaer 3HaueHue yria u3
BTOPOTO MOdyInpueMa. Becb 3TOT mporiecc mpeicTaBiIseT OJNH MPUEM.

116



JIBa 3HaYCHUS YTJIa JIOJDKHBI OBITH OJTM3KH U HE PacXOIUThCs, OOJIee YeM Ha
2'. Eciiu pacxoxaenue 6omee 2', Hy)kHO niepemeputsb yroi npu KIT wmm KJI.

[Ipumeuanne. B mabopaTOpHBIX YCIOBUSX HCIONB3YIOTCS MAaKeThl BH3HPHBIX
LEeJEeH.

19.5 U3mepeHue BepTHKAJIBbHBIX YIJIOB

Yron Mexay ropu3OHTAIBHON IUIOCKOCTBIO M HANpaBJICHHEM BU3HPHON OCH
3pUTEIBHON TPYObl HA3bIBa€TCA YTJIOM HAaKJOHA.

[Ipy u3MepeHHH BEPTUKAIBHOIO yTIia Ha HEKOTOPYIO TOYKY M HaBOIAT
3pUTENBHYI0 TpyOy TIpH JBYX TOJOXKEHUSIX Kpyra u OepyT, OTCYETHI IO
BepTUKaIbHOMY Kpyry. Ilpum sTom B Teomonure T-5 mepen B3sITHEM OTCYETa
MPUBOAAT B HYJIBIYHKT Iy3bIPEK YPOBHS MpHU aluiaje BEePTHUKAIBLHOTO Kpyra ¢
MTOMOINIBIO BUHTA YPOBHSI.

B teomonmute T-30 wu3MepeHHE BEpPTUKAIBHBIX VYIJIOB CBSI3aHO C
HEOOXOJMMOCTBIO CIIEIUTh 3a TIOJOKEHHWEM Iy3bIpbKa YpOBHS, MPHU alHuaaje
TOPU30HTAIBHOTO KpyTa, MPUBOJSI €r0 MOJABbEMHBIMU BUHTAMHU Ha CEPEAUHY IEpel
BU3UPOBAHUEM 3PUTEIILHON TPYObl HATOYKY MECTHOCTH.

JI71s1 BBIYMCIICHUS YTIJIOB HAKJIOHA TIOJIB3YIOTCS (hOpMYJIaMH:

KIT — KJI —180°

JnaT —5.v = 5 v =KIl - MO;v = MO - KJI —180°
KJI — KIT —180°

JnaT —30:v = 5 ;v =KJI - MO;v=MO- KJI-180°

rae MO- MecTO HyJsl BEpTUKAIBHOTO Kpyra.
K orcueram, menbiuM 90°, caeayet npeapapuTeibHO mpubdasisaTs 180°.

MecTto Hyns BepTukaanbHoro kpyra (MO) - 3To orcuer mo
BEPTUKAIILHOMY KPYTY TMPHU TOPU3OHTAIHLHOM IMOJIOKEHUW BHU3UPHOU OCH TPYOBI U
OCH YPOBHS Ha aJluJiaic BEPTUKAIBHOTO KpyTa.

MO omnpenensitot o Gpopmyiie:
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_ KIT + KJT +180°
2

MO

VYKa3zaHHBII METOJI WM3MEPEHUM BEPTUKAIBHBIX YIJIOB MOXKHO MPUMEHHUTD
OyIyud yBEpEeHHBIM B TOM, YTO paHee HaiieHHoe 3HaueHue MO He u3MeHsieTcsl.

[TocrossHcTBO MO  sIBAsieTcs HAAECKHBIM CPEIACTBOM KOHTPOJIA KayecTBa
MU3MEPEHHUS BEPTHKAIbHBIX YTJIOB.

[ToBepka noctostacTBa MO mpou3BOAMTCS clieayromuM o0pa3oM. Busupyrot
Ha HECKOJIBKO PA3JIMYHO YJIAJICHHBIX OT MHCTPYMEHTAa MECTHBIX npeameToB mpu KII
n KJI; mo B3sThIM OTCYETaM MO BEPTUKAIBHOMY KPYTy BBIYMCIAIOT 3HaueHuss MO
no (opmyie. [lonmydeHHble pe3yabTaThl HE JOLKHBI PACXOAUTHCS 0oJiee JBOMHOM
TOYHOCTH OTCUETHOTO MPHUCIIOCOOICHHUS.

Jnst ynoOGcTBa BRIUHMCIICHUH skenaTtesbHo, 4To0bl MO ObL10 0JU3KO0 K 0°,

CymectByer nBa cioco0a npuseaeHuss MO k HYIIO.

Ilepewtit cnocoo:

a) onpenensioT 3Hauenne MO;

0) HaBOIALIMM BHHTOM TpPYObl YCTAHaBIMBAIOT HA BEPTUKAIILHOM KpyTe
oTcueT, paBHbld MO, Ipy 3TOM BU3UPHASI OCh 3aiIMET TOPU30HTAIIBHOE T0JIOKECHHUE;

B) MUKPOMETPEHHBIM BUHTOM aJIUJaJbl BEPTUKAIBLHOTO Kpyra coBMemaror 0°
mKaiabl MUKpockona ¢ 0° BEpTUKaJIBHOTO Kpyra; MpU 3TOM MY3bIPEK, COMIET C
HYJIbITYHKTA;

I) HWCIPABUTEIbHBIMU BHUHTAaMH YPOBHS MPHUBOIAT IMYy3bIPEK YpPOBHA B
HYJIBITYHKT.

Bmopoii cnocoo:

a) onpenersiroT 3HaderHne MO (mis T-30);

0) ocTaBJisItOT TpyOy HABEICHHOW Ha MPEIMET;

B) BBIYMCISIIOT 3HAYEHUE YIJa HAKIOHA W MHMKPOMETPEHHBIM BHHTOM
anuaaabl BEPTUKAIBHOIO Kpyra YCTaHaBIIMBAIOT 3TOT OTCYET, BCJIEACTBUE YETO
My3bIPEK YPOBHS COMMIET C HYJIBITYHKTA,

I) HWCIPABUTEIbHBIMU BHUHTAaMH YPOBHS NPHUBOIAT Iy3bIPDEK YpPOBHSA B
HYJIBITYHKT.

O6paszern 3anucu onpeaeneHus MO u yriioB HakJIOHa NpuBejeH B Tada. 1.3.
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Tabmuma 1.3 XKypuan onpenenenus MO

Touka HaszBanue Otrcuetsr | MO Yron
BU3UPYEMBI
CTOSHHS | o 1o HaKJIOHA
KI1 5 1°32,0’ v=KII-MO=1°32"-0°01'=1°31'
0 | v=MO-(KJI£180°)=
KJI °01,0’
5 358°30,0’ =180°01'-178°30'=1°31'

19.6 U3mepenue paccrosinuii. Pa6ora ¢ HUTAHBIM JaJLHOMEPOM

B Tpybax reome3nmdeckux WHCTPYMEHTOB MMEETCS YCTPOMCTBO B BHUAC JIBYX
JTaJbHOMEPHBIX HUTEH (puc. 1.5).

JIist  ONTHUYECKUX  TEOJOJMTOB, HWMEKOIMHUX TPyOy C  BHYTPCHHHUI
(GhOoKyCcHpOBaHHEM, PACCTOSHHE OT HWHCTPYMEHTa 10 PEWKH, CTOSAIMICH B TOYKE,
BBIYHCIISIOT TI0 (hopMyJIe:

S=100x I+,

rne 100 - ycnoBHO mnpuHsATOE 3HavueHue Koddduumenta naimeHOMEepa; | -
JNAJIbHOMEPHBIM OTCYET MO PEUKE B MUUIMMETPAX, ONPEAEISIEMbIA KakK Pa3HOCThb
OTCUETOB MO BEpPXHEW M HWKHEW [JATbHOMEPHBIM HUTSAM; P - MOOpaBKa K
PACCTOSHUIO, SBIISIIOLIASACS EPEMEHHON BEIMYNHOM.

3HaueHUe ONpEeNeNsIIOT ONBITHBIM IyTeM Ha Oa3uce. Ha mectHOCTH
pazouBaroT 6a3uc Ha orpe3ku o 10 M u 3akpersitoT Touku A, E, H, K, B (puc.
1.10). Otpe3ku H3MEPSIOT CTAIBHOH JIGHTOW C OTHOCHUTEJIBHOM OIIMOKOM
nopsinka 1:3000.

Puc. 1.10. Onpenenenue koddduiimeHTa qaaipHoMepa
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Tabmuma 1.4 XXypran onpeneneHus TompaBKu K KOd(QPHUITMEHTy qaipHOMepa

Hnuna [Otcuetsl no peiike, cM Cpen- |Ilo-
auHuY, |l mpuem Il mpuem I mpuem HUU npas-
M H H-Cp H H-Cp H H-Cp OTC- 4eT |Ka
cp Cp-B  |H-B cp Cp-B |H-B cp Cp-B |H-B
B B B
200,3 170,2 130,0
15,3 15,2 15,1
30 185,0 30,4 |155,0 30,0 |114,9 30,3 |30,3 -0,3
15,2 15,1 15,2
169,8 139,9 99,7
150,1 120,2 80,2
25,1 25,2 25,2
50 125,0 50,3 95,0 50,4 55,0 50,4 |50,4 -0,4
25,2 25,2 25,2
99,8 69,8 29,8
190,1 140,2 230,2
50,1 50,2 50,2
100 140,0 100,5 {90,0 100,5 {180,0 100,5 {1005 |-0,5
50,4 50,3 50,3
89,6 39,7 129,7
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Ha kaxaoe paccTOsHHE TONYy4YaroT TONPaBKY W COCTABIISIOT —TaOJIHILy
norpaBok (Tabum. 1.5).




Tabnuna 1.5 Tabnuna nompaBok

03 (04 |04 |04 |04 |04 |05 |05

OO0pa3er 3anrcu U3MEPEeHUsl pacCTOSTHUM NpuBe/ieH B Ta0m. 1.6.

Tabnuna 1.6 XKypuan usmepenus: paccTosHHIMA

Homep | Otcuersl Hencpencts | AS, | AS
10 HHUTAM €HHO S
/m CETKH,CM I=H-b, | 1001, |p, > |u3Mepe. M
oM M M M paccToOHHE,
M
1 153,0 220 |22 -03 21,7 | 21,75 0,05 |1:400

Ilpumeuanue. B nabopaTOpHBIX YCIOBUSX TPU H3MEPEHHH, PACCTOSHHMA
npussITH P=0.

20 HMccaenoBaHue W MOBEPKH HUBEJIHPA

Jns  onmpeneneHusi MNPEBBIIEHUH TOYEK MECTHOCTH, HEOOXOIMMBIX JUIs
BBIYMCIICHUM BBICOT TOYEK HAJ YPOBEHHOW TMOBEPXHOCTBIO, MPOU3BOJISAT
HuBenupoBaHue. Ha puc. 2.1 nokaszan BUJ COBPEMEHHOTO HUBETIUPA.
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Puc. 2.1 Husenmup H-3:

1 - nmoxbeMHbIE BUHTHI; 2 - TpyOa; 3 -
OKyJsp; 4 - 00BbeKTUB; 5 - (HOKycHUpYIOMIHMiA
BUHT TpPYOBl; 6 - MHUKPOMETPEHHBIM BHUHT

TpyObl 7 - KpyIJIbId  ypOBEHb;, 8-
AJIEBALlMOHHBIA BUHT.
Puc. 2.2

ITone 3PCHHA HUBCIINPA:

OTCYET CpeHel HUTH - 2126.
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I[O Hadalla pa6OTBI C HHUBCIMPOM HAIO0 Y6CI[HTBCH B BBIIIOJTHCHHHU MCXAaHHKO-
TCXHOJIOTHNYCCKHUX YCHOBHﬁ, MMPCABbABIIICMBIX K HUBCIIUPY. B CJIOM OTH YCJIOBHA TAKUC
KC, KaK U IIPCABABIIACMBIC K TCOAO0JINTY.

20.1. IloBepKkH U I0CTHPOBKA HUBEJINPA

20.1.1. Ochb KpyIJ10r0 YPOBHA J0J5KHA ObITH MapaJuiebHa
0CH BpallleHUusl HUBeJIUpa.

[loBepka BBINONHSIETCS MOBOPOTOM YPOBHS BMeEcTe € TpyOOHl BOKpPYr OCH
BpaiieHuss uHcTpymeHnTa Ha 180°. Ecim mpu 3TOM Iy3bIpEK YPOBHSI OTKJIOHSETCS OT
HYJIBIIYHKTA, €r0 MEPEMELIAIOT Ha II0JOBUHY IYI'M OTKJIIOHEHMsS HCIPABUTEIbHBIMU
BUHTaMHU.

20.1.2. Oana U3 HUTEl CeTKHU A0J’KHA OBITH NEePHeHINKYJIsIpHA
OCH BpallleHUs] HHCTPYMEHTA.

Ha peiiky, ycranoBnennyo orBecHo, B 30-40 M oT HUBenMpa HABOAST TPYOy Tak,
9TOOBI €e N300paKeHUE MOCIEA0BATEIHLHO MOTYYaloCh B pa3HbIX MECTaxX MOJIA 3pEHUS,
y IBYX KpaeB W B ILIEHTpE, U OEpyT MO Heil oTcueThl. B MOMEHT oTcuera mo peiike c
MOMOIIbIO DJIEBAIIMOHOTO BUHTA KOHTAKTUPYIOT BHUAMMOE B TIOJIE 3pEHUS TPYOBI
n300pakeHUE KOHIIOB My3bIpbKa IWIMHApPUYECKOro ypoBHs (puc. 2.1). Ecmu Bce
OTCUETHI OJJMHAKOBBI, TO YCIIOBUE BHITIOJIHEHO.

KOcTupoBka npor3BOAUTCS MyTEM IMOBOPOTA OMPABBI CETKA HUTEH. JlocTyn K HUM
MOXHO TOJY9UTh, €CIIA OCIa0UTh OKYJISIpHYIO 4acTh TpyObl. ClieqyeT HECKOJIBKO
OCIIa0UTh ATU BHHTHI, MOCIIE YETO CETKa BMECTE C OMPAaBONM MOXKET IMOBOPAUYMBATHCS HA
2-3° 3a cuet MroTa B OTBEPCTHUSX JIJIs1 BUHTOB. [loBEpKY MOBTOPSIOT.

20.1.2 Och HWINHAPUYECKOT0 YPOBHS J0J5KHA ObITH MapaJuliebHa
BHU3HPHOI1 OCH TPYObI.

[ToBepka  raBHOTO  YCIIOBHS ~ HUBEIUpA  TPOU3BOJAUTCS  JIBOWHBIM
HUBEIMPOBAHUEM JIMHUM MECTHOCTH METOJIOM BHepeid. 3aKperuisioT KOJbSIMH JIUHHUIO
AB (puc. 2.3) mmunoit 50-75 M. HuBenup ycTaHaBiIMBAarOT Ha CTaHIUH TakK, YTOOBI
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OKyJsip TpyObl HaxOOWiCSd HajJ TOYKOM A W PYJNETKOW WM HUBEIUPHON perKoi
M3MEPSIOT €0 BBICOTY, I3 (OT TOYKM A 10 meHTpa oKyisipa). TpyOy HHBenHpa HaBOMAST
Ha YCTaHOBJICHHYIO B TOYKe B peilky M, mpuBeas TLIATEIBHO IYy3BIPEK YPOBHSA
DIICBAIlMOHHBIM BHHTOM, B HYJIBITYHKT, OepyT oTcueT D; mo peiike. 3aTreM HuBenup u
pEliKy MEHSIIOT MECTaMU, U3MEPSIIOT BBICOTY HHCTPYMEHTA I B OEpYT OTCUET MO perKe B
TouKe D, (TIpH My3bIpbKE YPOBHS B HYJIBITYHKTE).

el L e g e e 2

Puc. 2.3. TloBepka ri1aBHOTO YCJIOBHS HUBEIHPA

Ecnn BHU3HUPpHAasdA OChb IMapajijicjibHa OCHU YPOBH:, TO OIIMOKa B OTCUETE

| A 1
x=5(ll "‘12)_5([71 +b,)

HE JIOJDKHA NpeBblaTh +4 MM. B mpoTHUBHOM ciydae MCHPABISIOT MOJOKEHUE
YPOBHSL: DJIEBALMOHHBIM BUHTOM CPEIHIOI0 HUTh CETKU HABOAAT HA OTCYET

b=b2+X

OpU STOM COBMEIICHHbIE paHee H300paKEHUsI KOHIIOB Iy3bIpbKa YpPOBHS
pazoiinyrca. JleicTBys 3aTeM UCHPABUTEIBHBIMA BUHTAMH IUIMHIAPUYECKOTO YPOBHS,
noOuBaroTcst X coBMmelieHus. [locie IoCTUPOBKU MOBTOPSIOT MOBEPKY.

20.2. U3mepeHue npeBbIIEHUii
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20.2.1HuBeupoBaHHE U3 CePeINHBI.

Jlns ompenesieHUs mpeBbliieHuil Touek A u B (puc. 2.4) ycTaHaBIMBAIOT B HUX
0TBecHO peiikn Ry, 1 R;, a Mex Iy HUIMH Ha OJTMHAKOBOM PACCTOSIHUU OT PEEK - HUBEIUP
|. HaBoas mocienoBaTeabHO 3pUTENBHYIO TpyOy HUBeNIHUpa Ha pediku Ri, u R, Gepyr
oTcyeTsl 1o HUM a u b. TIpeBbinieHre h HUBETMPYEMBIX TOUEK OMPEACIIACTCS

h=a-h.

Puc. 13.4. HuBenupoBaHue 13 cepeIuHbI

Touka B, mpeBblllIeHHE KOTOPOW ONPENEIIAIOT, HA3bIBACTCS MEPEAHEN; TOUKA A,
OTHOCHUTENBHO KOTOPOM ONPEAEIISIIOT MPEBBIIEHNE, HA3bIBACTCS 3aIHEM.

[Ipy 3HAUUTENTHHOM pPACCTOSIHMM MeEXAy Touykamu A u B mnpousBousr
1ocjeIoBaTeIbHOS HUBEIMPOBAHUE Ha cTaHIuu (psc. 2.5).

[Tocme TOro, Kak B3ATHI OTCUETHI a; M D; mo peiikam Ha mepBol craHmui |y
3QIHIOI peiiky R; u3 Touku A mepeHocsIT B TOUKy B, a HUBEIHp yCTaHABIMBAIOT Ha
BTOpO# cranimu |, mexmy Toukamu By u By, u Oepyr orcuers a, u b, u T.1. Moka Ha
cTtaHumu |, mepeauss perika He okaxercs B Touke B. Touku, sBisroniuecs 3aqHUMU U
MePETHUMH Ha3bIBAIOTCS CBS3YIOMUMH. [IpEeBBITIICHUS MEXTY CBS3YIOITUMHU TOUYKAMHU
OTIPEICIISIFOTCS:

h1=a1—b1
h2:a2—b2; ...
hnzan_bn;
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Puc. 13.5. CioxxHO€ HUBEIMPOBAHUE

[Ipy NBYXCTOPOHHMX pPEHKaX M3MEPEHUS NPOU3BOLAT IO
IIPOTPaMMe:

W D1\%20)118971

1) oTcueT 1Mo YepHOIi CTOPOHE 3aIHEH peiiKy;

2) OTCYET I10 YEPHOM CTOPOHE TepeIHEH peiKy;
3) OTCUeT 10 KPaCHOW CTOPOHE MEepeIHEH PeHKH;
4) oTCYET 0 KPacHOM CTOPOHE 3aHEH perKH.
[IpeBbIieHUsT MEXIY CBA3YIOIIMMH TOYKAMH HAa CTAHLUMHM, BBIYMCICHHBIE 10
YEepHOM M KPAcCHOM CTOpOHAM peeK, HE JTOJDKHBI PacXOoJuThcs Oojee 4eM Ha S5 MM.

Pe3ynbTaThl M3MepeHUU 3amUCBHIBAIOT B TOJIEBOM JKypHall YCTAaHOBJIECHHOW (DOPMBI
(Tabm. 2.1).

Tabnuna 13.1 XXypHan HUBEIUpPOBaHUS

Homep | Homepa | Orcuersinio pelikam IIpesbl- | Cpemnee A0cormoT-
crain- | muketoB | 3an- | Ilepen- | [Ipomexy- | mieHuWe | MpeBbl- HbIC
1015151 H | B TOYHAsI IICHHE OTMETKU
14 I1K 32 307 +0679 +0580 163,529
+0580
775
K33 |5 2392 164,109
7078

15 K 32 | 275 164,109
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[IK 34 | 744 | 0756 +1904
5541 +2003

+2004 166,113

Ilpumeuyanue. B uensix OoOpbObl C BIMSHUEM BEpPTUKAJIBHOU pedpakiuu
BU3HPHBIA JTyd HE JOJDKCH MPOXOIUTh BOJIU3M TOBEPXHOCTH 3EMIIH;, OTCUETHI IO
peiikaMm He TOJDKHBI ObITh MeHbITe 200 MM.

3Has OTMETKY HCXOJIHOM TOYKM A, MOXHO BBIYUCIUTH OTMETKY Cieayrolen
CBSI3YIOIIEH TOYKH:

Hgs = Ha + hlcp;

Hg, = Hgo + hch

HB:HA+thp

20.2.1. HuBeiupoBaHue Briepe.

[lpu ompeneneHuy MPEBBINICHUsT MeXay ToukaMu A u B (puc. 2.6) HuBemup
YCTaHABJIMBAIOT TaK, YTOOBI OKYJSp 3pUTEIBHON TpyObl Haxoauics Haja 3aaHel
TOYKOM A, a B nepeanelt Touke B ycranapnmuBaroT peiiky R. [lenatot orcuer mo peiike
U U3MEPSIOT PYJIETKON BBICOTY MHCTPYMEHTA | - OT LIEHTpa OKyJsipa 10 Touku A. B
ATOM CIIy4ae

H = i-b,

HB: HA+ I -b wm HB: HJ_b,

rne HJ = HA + i Ha3bBaeTCs TOPU30HTOM HMHCTPYMEHTA, 3TO €CTh BBICOTA
BU3HUPHOTO JIy4ya HaJ MCXOAHOW YPOBEHHOM MOBEPXHOCTHIO. ['OPU30HT MHCTpyMEHTA
Ha 3aJHEW CTAaHLMHU PaBEH OTMETKE TOYKHU IUIFOC OTCYET I10 PEHKE, YCTAaHOBJIECHHOMN B
JTOU TOYKE.
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Puc. 13.6. HuBenupoBanue Bnepen

21 HOBepKl/I U UCCJICA0OBAHUS MCH3YJIbI U KHIIPET€Jas

B KOMIUJIEKT HWHCTPYMEHTOB, CIYXaIIUX JJii MEH3YJIbHOW CHEMKUA BXOJST
MeH3yJ1a 1 kurperens (puc. 14.1).

Men3yna cocrouT w3 mratuBa 17, mmanmera 13 u moacraBku. K romoBke
ITAaTABA TMOJICTABKA KPEHUTCA CTaHOBbIM BHHTOM 16. IlojmcraBka uMeeT Tpu
MMOABEMHBIX BUHTA JIJII HUBEJIUPOBAHUS IUIAHIIIETAa 1 MUKPOMETPECHHBIC BUHTHI 14 s
HEOOJIBIIIOr0 ¥ MEIJICHHOTO TTOBOPOTA IIJIAHIIIETa B TOPU30HTAIBHOM MIJIOCKOCTH BOKPYT
OCH BpallCHHUS MEH3YJIbl. [[naHIIeT mpukperuseTcs K BEpXHEeW 4acTh METaJUIMYECKOU
MOJCTAaBKH TpeMs BUHTaMH 15.

Kunperens cocrout u3 nuneiiku 10, 12. B cpenneit yactu ee ykperieHa KOJOHKA
/ ¢ BTYJIKOM, Ha OJTHOM U3 OCeW KOTOPOIl MPUKPEIUICHA 3puTeNibHas TpyOa 4, Ha BTOPOM
- BEpPTUKAJIBHBIN KPYT 6.

JluHenka kumperens COCTOMT M3 JBYX 4YacTEH: OJIHA SBJISIETCS OCHOBAHUEM
KUIIpEress, BTopas - JIONOJHUTENbHAs, COCAUHEHA C NEPBOM IIapHUpPOM. biaromaps
ATOMY PACCTOSIHUE MEXY JIMHEHKaMHU MOXKET U3MeHAThbes oT 0 10 37 MM, U TIpH 3TOM
OHH OCTAIOTCS MapaJUIeIbHBIMUA. TakuM 00pa3oM, CKOIIEHHOE peOpo BTOPOU JTMHEHKH
MOYKHO IPWJIOKHUTH K TOUKE IUIAHIIETA, HE IEPEABUATAs] KUIIPETEIS.

OTcueT MO Kpyry MPOU3BOJAMUTCS C MOMONIIBI0 IIKAJIOBOTO MHKPOCKOIA C
touHocThio 110 0,1t, T. e. 1'. [lpu anuaane BepTUKAIBLHOTO KPyra MMEETCS KOHTAKTHBIN
YPOBEHB 5, KOTOPBINA MPHU B3ATUH OTCUETOB JIOJDKEH HAXOJUTHCS B HYJIBITYHKTE.
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Puc. 14.1. Kunperenb

1 - mapHUpHI KPEIUICHUS JIMHEEK; 2 - MUKPOMETPEHHBIM BUHT TPYObI; 3 - OKYJISp;
4 - TpyOa; 5 - ypOBEHb BEPTUKASLHOTO KPyTa; 6 - BEpTUKAIBbHBIA KPYT; 7 - KOHKH; 8 -
MUKPOMETPEHHBIM BHUHT alUAaJbl BEPTUKAIBHOIO Kpyra, 9 - UUIUHAPUYECKUI;
ypoBeHb, 10 - ocHoBHas jauHeika; 11 - MUKPOMETpEHHBIH BHUHT JWHEWKH; 12 -
JIOTIOJTHUTENbHAS TuHEeNKa; 13 - manmeT 14 - HaBoAAImIUKA BUHT MOJCTaBKH; 15 - BUHT
KpPEIUJIEHUS TOACTABKHU C TUIAaHIETOM; 16 - cTaHOBOM BUHT; 17 - ITaTHB.

Kpome yriioMepHO# mIKaJibl Ha BEPTUKAIBHOM KPyre UMEIOTCS: K P U B a 1 IS
ABTOMATHYECKOT'O ONPEICIICHUS TOPU30HTAJIBIX MTPOJIOKEHUN H3MEPSEMBIX PaCCTOSHUI
U KPHU BB € IS ONpPEJeiICHUS MPEBBIIMICHUN TOYeK MECTHOCTH. HrpkHssa KpuBas
(OCHOBHAs) MEpeaT OTCUETOM I10 PEeHKe COBMEIIACTCS C OChI0 MAapKH, WJIM HABOAUTCS Ha
kpyriblid orcuet 1000, 2000 u T. 1. kpuBas S ¢ koapdhunmenTom C=100, coyxarmras as
OTIPENICIICHUS] TOPU3OHTAIBHBIX ITOJOKCHUH JMHUM MECTHOCTH;, TPH IMapbl KPUBBIX C
koaduimentamu Ky = + 10, k, = + 20, k3= + 100 g5 onpeaencHus MOJ0KUTEIBHBIX U
OTPUIIATEIBHBIX TPEBBINICHUN TOYEK MECTHOCTH. KpuBbIe muarpamMMbl BUIHBI B TOJIC
3penus TpyObI npu nosoxeHuu "kpyr aeso" (KJI).

Jlnst onpesiesieHrs TOPU30HTAIBLHOTO TOJIOKEHUS! JIMHUK U MPEBBIIICHUS] TOYEK
MECTHOCTH OTCUUTHIBAIOT C MOMOIIBIO KPUBBIX MHTEPBAIIBI |s ¥ |y 1 YMHOKAIOT UX Ha
COOTBETCTBYMOMIIUE KO UIMEHTHI ¢ U K, T. €.

S=cls, h=kly
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Ha puc. 3.2 umeem ls= 9,3 cm, cienoBatenbHo, S = 9,3 M, npeBbIieHre h MOXHO
onpeaenuts 1mo 2 kpuBbiM | = 4,2 cm u h = 4,2-(-20) = - 0,84 M, cooTBeTCTBEHHO, |y =
8,4 cM, h = 8,4-(-10)=- 0,84 m.

Puc. 14.2. HomorpaMMHOe omnpe/ielieHne pacCTOsHUM U npeBbimennii B KA-

["opuzonTanbHbie mposiokeHus guaui nauHoi 1o 200-250 m onpenensitores ¢
otHocutTenbHOM ommbkor 1:500 - 1:600. Cpennue KBagpaTHUeCKHE OIIMOKH
MPEBBIIICHUH MPH TOJIB30BAHUU KPUBOH ¢ Ko duimerntom k; = £10 koneOaroTCs B
npesenax oT +2 — +4cM; npu MoJb30BaHUK KPUBOH ¢ Koadduimentom k; = £20 ot +4
— 6 cM; NIpH MMOJIb30BaHKK KPUBOH ¢ KodhduimernTom k3 = +10 — +15¢m.

OO6pasel 3anmucu ONpeeTeHUs] PACCTOSHUN U MPEBBIIMICHUN MO KUIIPEIO.
MpUBEJICH B Ta0MI. 2,2.

Ta6nuna 2.2
JKypHai MEH3YJIbHON ChEMKH
HCTaHHI/II/I=1 19,0 M, |=1,32 M

Vi=1wm, Hi=119,32 m
V,=2 m, H,=118,32 m

Homepa | Bricora OTtcueTsl o KpUBOH Abco-
NUKETOB | HABEACHUS | FOPU30H- | MPEBBILLICHUS SSM | h,M | morHas
(ocHOBHas | TabHBIX | KO3(h(. | oTcue OTMETKA
KpHUBasi) IPOJIOXKE- T
1504071
V11 V2
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1 1000 1339 -10 1125 | 33,9 |-125 | 118,07

2 1000 1200 0 1000 | 20,0 |O 119,32

3 2000 2188 -10 2100 |18,8 |-1,0 |117,32
Ilpumeuanue. Hip=H.n +1-V, Hgpx =Hyp+h

21.1 TloBepku MeH3YJIbI

21.1.1 Men3yJia 10J15kHA ObITH YCTOHYMBOIA.

VYcTaHaBNIMBaOT KUIPEresb Ha MEH3YJy M HaBOAAT HAa TPyOy Ha OTJAJICHHBIM
SCHO BHJWUMBIA MPEAMET, MPEIBAPUTEIBHO YTANTHIBAIOT JO OTKa3a B TPYHT
HAKOHEYHUKHM HOXKEK IITAaTHBA, 3aKPEIUIIOT CTAHOBOM BUHT M BUHTBI, CKPEIUISIOIINE
NOJICTABKY W IutaHmer. Habmrogas B TpyOy, HAXKMMAIOT MajblEM Ha IJIAHIIET CBEPXY U
c OOKOB. YCIIOBHME CUMTAETCS BBINOJHEHHBIM, €CIIM MEH3yJa MPYKUHUT, T.€. MOCIe
NpeKpalleHusl JIEeUCTBUS Harpy3Kd Ha IUIaHIIET TpyOa ocTaeTcsi HaBEIEHHOW Ha
npeaMer. B IpOTMBHOM cilydae CleayeT IpPOBEPUTh KpEIUIEHWE IUIAHIIETa K
MIOJICTABKE, KPEIJICHUE IOJCTaBKH K FOJIOBKE INTAaTHUBA, KPEIJICHUE HAKOHEYHHUKOB Ha
KOHIIaX HOKEK, IPOBEPSAIOT, HE UMEETCS JIM KauKa B MOJbEMHBIX BUHTAX U HE Ka4aeTcs

JIK T'OJIOBKA IIITaTHUBA.

20.1.2. BepxHsisi NOBEPXHOCTH MEH3YJIbHOM JOCKH 10/IKHA ObITH
IUI0OCKOCTHI0.
PeOpo BhIBEpeHHOW TWHEHWKH MPUKIAIBIBAIOT B PA3IMYHBIX HAIPABICHUSX K
MOBEPXHOCTH JOCKH. Mexay peOpoM JIMHEHMKHU M MOBEPXHOCTHIO JOCKU HE JOJKHO
ObITh MpocBeToB, Oonbiux 0,5-1 mm. Ilpu HaMuuKM TakOBBIX JTOCKA HE MPUTOAHA K

pabore.

20.1.3. BepxHsisi IUI0CKOCTHh MEH3YJIbHOI J0CKH (IJIAHIIETA) T0JIKHA ObITH
NneprneHauKYJ/JsAPHA K OCH BPallleHUsl MEeH3YJIbl.

C nomoIlbl0 BBIBEPEHHOTO YPOBHSA M MOABEMHBIX BUHTOB MEH3YJIbI MPUBOMAST
BEPXHIOIO TJIOCKOCTh JIOCKH (IJIAHIIETa) B TOPU30HTAIBLHOE MOJIOKEHUE. JTO JIEUCTBUE
Ha3bIBAETCS HUBEJTMPOBAHUEM MEH3YJIbI (IUJIAHILIETA).
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HuBenupoBaHue NJaHIIEeTa  MPOU3BOAUTCA  Takke, Kak U
HUBEIIMPOBAHUE TEOAOIUTA. Y WCIPABHOM MEH3YJBl. OJHOBPEMEHHO C JTUM OChb
BpalEHUs 3aiiMET OTBECHOE MOoJIoKeHHE. OTKpPENUB 3aKpENUTEIbHbIN BUHT MMOJCTaBKH,
MEIUJICHHO BpallaloT IUIAHIIET. ECauM mpu 3TOM Iy3bIPEK YPOBHS OTKIIOHSETCS OT
HYJIbIIyHKTa HE 0OJbIlIe, YeM Ha 2-3 IE€JICHUs, YCIIOBUE CUUTAETCS BBIIOJIHEHHBIM.

21.2. TloBepkH U IOCTHUPOBKH KHIIpereJst

21.2.1. HuxHAS NOBEPXHOCTD JIMHENHKN KUIIPereJisi 10J1KHA ObITh
IUIOCKOCTHbI), 4 CKONICHHOE Pedpo - MPSAMOM JIHHHUEH.

[10BEpXHOCTh JIMHEUKHU MPOBEPSAETCS IyTEM YCTAHOBKM KUIIPETEI HA IJIAHLIET;
JUHENKa J0JDKHA IJIOTHO MPUIIETaTh K HEMY BO Bcex MecTax. Jlomyckaercs HeOobIIas
IIOTHYTOCTh KOHIIOB JIMHEHMKU KHM3Y; IIOJ TSKECTBIO KHUIIPEress, MOCTaBJICHHOIO, Ha
IJIAHIIET, OHA YCTPAHSECTCH.

JInst moBepKM KayecTBa CKOIICHHOTO pelpa JIMHEHKHU KUIIPEress YCTaHaBIUBAIOT
€ro Ha IUIAHIIET W MPOYEPUMBAIOT OCTPO 3aTOUCHHBIM KapaHAAIlOM BIOJL pedpa
JUHEUKW JIMHUIO. 3aTeéM MPUKIAIbIBAIOT CKOIIEHHOE PEeOpO JIMHEHKU KHUMperens K
MIPOYEPUEHHON JIMHUU C IPYyroi cTopoHsl (moBopoToM Ha 180°) 1 BHOBb MPOYEPUMUBAIOT
muHuto. Ecnm 06e muHuM Ha BCeM MX MPOTSHXKEHUU COBIIAJIAIOT, YCIIOBUE BBHITIOJIHEHO.

21.2.2. Och UMJIMHAPUYECKOT0 YPOBHSI, YCTAHOBJIEHHAS HA JINHelKe J0/KHA
OBITH MapaJjieIbHA HU/KHEH IVI0CKOCTH, JIMHEHKH.

IloBepka MpOU3BOAUTCA aHAJIOIMYHO IOBEPKE YPOBHS Ha AJIMIAJE TEOHOJIUTA, T.
e. moBopotoM Ha 180°. Kunperenb ycTaHaBIMBaroT Ha IJIaHIIETe (B CpeAHEHN 4acTH) 1o
HAIIPaBJICHUIO JBYX MOABEMHBIX BUHTOB MEH3YJIbl M BPAILICHUEM ITOCIEAHUX MPUBOIAT
ITy3bIPEK TOBEPSIEMOTIO YPOBHS B HYJBITYHKT. [IpoyepumBarOT Ha IUIAHILETE JIMHUIO
BJI0JIb peOpa JIMHEWKHU U MPUKIAIBIBAIOT K HEH JIMHEUKY KUIIPErelis ¢ IPYrol CTOpOHBI
(moBopotoMm ero Ha 180°). Ilpu OTKIOHEHHH My3bIpbKA YPOBHS OT HYJIbIIYHKTa OoJee,
YeM Ha OJHO JEJaHWuE€ aMIyJibl, IEPEMEUIAIOT €r0 B HANpPaBJICHWHU HYJBIIYHKTa Ha
MTOJIOBUHY nyru oTKJIoOHeHuA. [loBepka moBTopsiercs.

3aBeplIMB  KOCTUPOBKY YpPOBHS, HUBEIHPYIOT IUIAHIIET, JUIsi  4YEro
YCTaHABJIMBAIOT KUIIPETEIb M0 HAIMPABICHUIO TPETHETO NMOJABEMHOTO BUHTA MEH3YJIbI
(T. e. NEpHEHANKYJIAPHO TPOUYEPUCHHOMN JIMHUK ) U BPALLIEHUEM €0 MPUBOASAT MYy3bIPEK
YPOBHS B HYJIBITYHKT.
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21.2.3. BuzupHasi och 3puTeJIbHOM TPYObI J0/15KHA ObITH NMEPNEHIUKYJIsIPHA
0CH BpalleHusi TPyObl.

HOBCpKa JaHHOIO  YCJIIOBUSA W IOCTHPOBKAa IMPOU3BOAUTCA  aHAJIOTHUYHO
COOTBCTCTBYIOICMY YCJIIOBHIO TCOJOJHUTA C TOM JINIIb paSHHHGﬁ, 9qTO BMCCTO OTCUCTOB
I10 JII/IM6y B I[&HHOﬁ CJIy4ac IMpouYCPUYUBAIOT HA INIAHIICTC JIMHHUH.

Jlis  IOCTUPOBKM  YCTaHABIMBAIOT peOpo  JHMHEWKHM 1O  OHCCEKTpHCe
MOJIyYMBIIErOCs yriia ¥ OOKOBBIMH IOCTUPOBOYHBIMH BHHTAMHU CETKHM HHUTEH
N0OUBAIOTCS, YTOOBI KPECT HUTE BHOBb OKA3aJICA HAaBEJCHHBIM Ha MPEIMET.

[Tocne 10oCTUPOBKH MTOBEPKA IIOBTOPSETCSI.

21.2.4. Och BpameHus TpyObI 10J15KHA ObITH Napa/LIeIbHOM
HUKHEH NUIOCKOCTH JIMHEHKH KUIpereJis.

OTO yCIOBHE COOTBETCTBYET YCIOBUIO MEPIEHIUKYISIPHOCTH OCH BpAalllCHHS
TpyOBI TEOJ0JIUTA K OCU BPAILCHHS €r0 aJIUJ1a/lbl U MOBEPSAETCS aHAJOTUYHBIM 00pa30M.

21.2.5. OagHa U3 HUTEH CeTKH J0JI)KHA HAXOAUThLCH
B KOJUIMMAIIMOHHOM IJIOCKOCTH.

YcnoBue mnoBepseTcsd TakK K€, KaK W aHAJOTWYHOE YCJIOBHUE TEOMOJIUTA.
FOctrupoBka npon3BOAUTCSA MYyTEM COOTBETCTBYIOIIETO MOBOPOTA CETKH HUTEM.

21.2.6 KonsimManuoHHas MJI0CKOCTh TPYObI KUNPereJis J10JKHA
NMPOXOJAUTH Yepe3 CKOIEHHOe Pe0po JMHEHKH W ObITh eMy
napaJiieJbHOM.

VYcnoBue rapaHTUPYETCsl 3aBOJIOM, BBIMMYCKAIOIIMM UHCTPYMEHTHI. Eciin aHHOe
YCJIOBHE HE BBITIOJHAETCS, TO BCE IPOUYEpUYMBAEMBbIC Ha IUIAHIIETE HAMPaBICHUS
MOBEPHYTHl HA OJMH M TOT € YroJl OTHOCUTEIHLHO JIEUCTBUTEIHLHOIO HAMpaBJICHUS
(puc. 3.3). Ho yron B Mexay npodyepuydBaeMbIMHM HAIPABICHUSIMH HE COJCPIKUT
OIIIUOKH.
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Puc. 14.3. K noBepke KOJJTUMAIIMOHHOM TJIOCKOCTH TPYObI KUTIPUTEIIS

21.2.7. MecTo HyJisl BepTHKAJIBHOI0 KPYyra J0JKHO ObITH MOCTOSIHHBIM.

IToBepka MOCTOSTHCTBA MECTa HYJISI BBIMOJIHAETCS, KaK U 'y BEPTUKAJIBHOTO Kpyra
TCO0JINTA.

Ecimm 3nauenme MO orimmyaercs ot 90° Gonee, yem Ha +3 , HeoOX0IMMO
BBINIOJIHUTH npuBeaeHue MO k 90° cnocobamu, aHATOTUYHBIMU JIJIs1 TEOA0JIUTA.

21.2.8. /lonoJiHUTEIbHOE YCJIOBHE.

JlomoyiHUTENbHAS JIMHEWKA, HAaXOJACh HA PA3HBIX PACCTOAHUAX OT OCHOBHOM
JUHEHWKH, JOJDKHA OCTaBaThCs MapajljIeIbHOM camoit cebe.

[Ipy HENOABMXHOM TIOJIO)KCHUU KHIIPEresisi Ha IUIAHIIETE YCTAaHABIMBAIOT
JIOTIOJIHUTEIIBHYIO JIMHEMKY HAa HECKOJBKHUX PAa3JIMYHBIX PACCTOSHUSX OT OCHOBHOM
JUHEHKH M KaXIbI pa3 MpOYepUMBAIOT BJAOJb €€ CKOIIEHHOro pedpa JHHHUIO.
[upkyneM-u3MepUTEIEM CPaBHUBAIOT B PA3HBIX MECTaX PACCTOSAHUS MEXIY IBYMs
muHusMHA. Jlomyctumele koebanus He 6omee 0,2 M.

21.3. YcraHoBKa MeH3YJIbl HA CTAHIIUN

YcranaBnvBas MEH3YJTy Ha CTAHITUU CJIEYET TOOUTHCS BBITIOJHEHUS CIEAYIOIINX
TpeX YCJIOBH: TUIAHIIET JOHKEH ObITh IICHTPUPOBAH, HUBEIUPOBAH U OPUCHTUPOBAH.

BrlimioiHeHHE yKa3aHHBIX YCJIOBHN JTOOMBAIOTCS METOJOM TOCIIECIOBATEIHHBIX
npubmmkenuit. [Ipexae Bcero, OpUEHTUPYIOT IUIAHIIET HA TJA3 IO OKPYXKAOIIUM
MpeIMETAaM MECTHOCTH, 3aTE€M, TAKXKE HA TJIa3, LIECHTPUPYIOT U HUBEIHUPYIOT IUIAHIIET.
YTOUYHSIOT YCTAaHOBKY MEH3YJIbI C MOMOIIBI0 MWHCTPYMEHTOB, MOCJIEAHUM JEHCTBUEM
SIBJIIETCSI OPUCHTUPOBAHHUE TIJIAHIIIETA.
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[{eHTpupOBaHKHE U OPUEHTHUPOBAHNUE IIJIAHILIETA UIUTFOCTPUpYETCs puc. 3.4.

Puc. 14.4. Cxema noCcTpOE€HHS TOPU3OHTAILHOTO yTiia IIPU

M6H3YHBHOﬁ CBbCMKC

JI7s TOYHOTO OPUEHTHPOBAHUS TUIAHIIETA MPUKIAABIBAIOT JUHEUKY KUIPETENs K
TOYKaM D W @; W MOBOpPAYMBAIOT IUIAHIIET TaK YTOOBI TpyOa KHIpereis oKa3aiach
HABEJCHHON HA TOYKY 4 MECTHOCTH.

Ecnu muaHier opueHTHPOBaH MPABUIIBHO, TO MPUIIOKUB JIMHEUKY KHUIIpEresns K
touke b, HaBomAT TpyOy Ha, TOuKy C MecTHOCTH. CKOIIEHHOE PeOpO JIMHEUKH JTOJDKHO
MIPOMTH Yepe3 TOUKY C;, IUTAaHIIETa. B MpOTUBHOM Ccilyyae OpUEHTUPOBAHUE MOBTOPSIOT.

JIns opueHTHMpOBaHMS IUIAHIIETa BBIOMpAIOT HauOosiee [JIMHHBIE JIMHUU.
XKenatenbHO 3a01aroBpeMEHHO YIJIUHUTH JIMHUMA TYTEM NPOYEPUMBAHMS Ha Kpasx
IJIAHIIETa OTPE3KOB, ABJISIOMIMXCI UX NponomkeHueM. [Iponomkenue nuHui cienyer
TIIATEJIbHO MTOANMCATh U MPUKIAAbIBATh JUHENKY, KUIIPETENSI K HUM, a HE K TOUKaM.

22 TexHu4yeckue TpeOOBaHUS K BHIOOPY U
NMPOEeKTHPOBAHUIO TPACCHI ra30MPOBO/IA

[To Ha3zHa4YeHWIO Ta30MPOBOJLI OBIBAIOT MAaruCTpalibHbIE (TPaH3UTHEIC),
pacnpeaeauTENbHbIE U OTBETBJICHUS.

JIJist OA3€MHBIX M HAA3EMHBIX Ta30IPOBOJIOB B 3aBUCUMOCTH OT JIABJICHUS
MPUMEHSIOTCS CTallbHbIE TPYObI Pa3JIMUHBIX AUAMETPOB: HU3KOTO JABJICHUS — TUAMETP
TpyO ot 13,5 MM g0 165 mmMm, cpeanero naeneHus — ot 10 mm g0 530 MM, BBICOKOTO
nmaBieHus — oT 465 MM 0 1620 mM.

HpI/I IMPOKJIAaAKEC TIra3olpoOBOAOB YYHTBIBAIOT MHWHUMAJIBHBIC PACCTOAHUSA
MCKAY ITOJA3CMHBIMH I'a30IIPOBOJaMHU U JPYTUMHU COOPYKCHHUAMU 1 KOMMYHUKAIIUAMU.
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['myOuna 3amoxxeHust Tpyo razonpoBoja foikHa ObITh HE MeHee 0,8 M, moj
KENE3HOJIOPOKHBIMU MyTSIMU He MeHee 1,5 M, mox TpaMBallHBIMU MyTSIMH U
aBTOMOOMJIBHBIMHM JIOpOTaMU He MeHee | M; Ta30lpoBOJOB, TPAaHCIOPTUPYIOLIMX

)KHI[KI/Iﬁ ra3, — HHKC JIMHHUHA IIPOMCP3aHUA.

[lepexompl Ta30MpPOBOAOB BCEX IABICHUN Yepe3 pPEKH, OBpard, KaHaJbl
BBITIOJTHSIOT TIOJIBOJAHBIM, TIOJI3EMHBIMHU WJIM HaJ3EMHBIMH JIOKEPaMH, KaK MPaBUIIO, B
JIB€ HUTKH, YCTaHaBIMBas Ha oOOUX Oeperax peKu WM APYTUX BOISHBIX MpErpa

OTKJIFOYAIOIIME YCTPOUCTBA.

[IvKeTHBIN KypHAT
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[TuxerHbii xypHan (puc. 15.1) — OCHOBHOW TIOJIEBOM JOKYMEHT,

COCTaBJISIEMBI TIpU pa3OMBKE MHKETaXxa Ha Tpacce. B xypHase B ompenenéHHOM
MaciTabe 3aHECeHbl pe3yJIbTaThl YIJIOBBIX W JIMHEWHBIX M3MEpPEHUN, HOMEpa TOYEK,
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pacuéThl MUKETHBIX 0003HAUYEHUN TOUYEK, SJIEMEHTHI KPUBBIX U a0pHC CHEMKH MOJIOCHI
MECTHOCTH BJI0JIb OCU TPACCHI.

l.

Il.

1.

V.

V. Puc. 15.1 ITukeTtaxxHsblil ;xypHa

Ocwu Tpaccel OKa3bIBAKOT YCIOBHO B BUJE IPSIMOW JIMHHUM, YIJIBI [IOBOPOTA
ctpenkamu. Hauany tpaccel npunuceiBatot [1KO.

B nukeraxkHoM XKypHane 3aQUKCHUPOBAaHBI TaKXe€ IUIIOCOBBIE TOYKH —
XapaKTepHbIE Meperuobl penbeda, ypes3sl BOJIbl B IEPECEKAEMBIX BOJIOEMAX, KOHTYPHBIE
TOYKH, KOTOPBIE HE COBIIAJAIOT C ITUKETAMMU.

JKypHan TEXHUYECKOrO HUBEIMPOBAHUS

Pe3ynbTaThl HUBEIUPOBAHMS BCEX TOUYEK TPACCHI MIPECTABIICHBI B )KypHaJle
TEXHUYECKOTO HUBEJIHpOBaHUs (Tabi. 1), cxema HUBEJIUPOBAHUS — HA pUC. 2.

VI. Puc. 15.2 Cxema HUBEIMPOBAHUS TPACCHI Ta30IPOBOIA

3aganue 1. OOGpaboTaTh )XypHaJl TEXHUYECKOTO HUBEIUPOBAHMUS.

3amanue 2. [locTpouTh mPOMONBHBINA NPOPUIHL MECTHOCTH TI0
IPOJIO’KEHHOM Tpacce ra3orpoBo/ia.
137



3aganue 3. 3anmpoeKTUPOBATH TPACCY ra30MpoOBOA.

Tab6muma 1 XXypHana TEeXHHUECKOTO HUBEIIMPOBAHUS

No Haszeanue | Otcu€tel no perikam, |[IpeBbini Cpennee | Mcnpas. | I'opuzoHT.| OT™METKH
o HUBEJIMPHBIX MM €HHE, MM [IPEBBIIIEH MPEBBILL, [ HHCTPYM, M M
TOYEK ue, MM MM
3aJH| IepeH| MpoM
Rp X 2939 +2 200.540
1 7622 +2792 | +2792 +2794
I1KO 0147 +2792 203.334
4830
I1KO 2614 +2 205.948 | 203.334
2 7328 +2378 | +2379 +2381
X1 0266 +2380 205.715
4948
[TKO +52 0317 205.631
X1 2979 +2 205.715
3 7662 +2739 | +2739 +2741
[1K1 0240 +2739 208.456
4923
1K1 1501 +2 209.957 | 208.456
6185 +527 +528 +530
4 [1K2 0974 +528 208.456
5657
[TK1+40 1590 208.367
[1K2 1304 +1 210.290 | 208.986
5987 +165 +165 +166
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5 I1K3 1139 +165 209.152
[Tonepeunux 5822
Ha [IK2
ITP +20 2050 208.240
JI+20 1020 209.270
JI+20 1078 209.212
I1K3 2135 +1 209.152
6820 -165 -164 -163
Rp XI 2300 -163 208.989
6983
ST 2 | R
= =8438 5 XI X
i i fh=3Xh  —Xhr +-10mu
fh,,, = 100/n| = 25

3apanue 1. OOpaboTaTh )KypHaJ TEXHUYECKOTO HUBEJIUPOBAHMUS.

1. BpIUMCHSAIOT NPEBBILIEHUS MO YEPHOM M KPACHOM CTOPOHAM pEWKu U
CpEIHEE MIPEBBIIICHUE:

hq. T dy .y Ay,
hK. T Ay — gy,
.'[1 _ h'ﬂ. + hx.
ap. »
2
TIC sy, Az — OTCUYETHI IO YEPHOM M KPACHOM CTOPOHAM

PEVKH Ha 33IHEH 110 X0y TOUKE;

Ay, A — OTCUYETHI 10 YEPHOM M KPACHOM CTOPOHAM
PEUKH Ha IEPEHEN MO X0y TOUKE.

CpenHee TIpEBBINICHUE 3alMCHIBAIOT B COOTBETCTBYMIOIIEH Tpade ¢
OKpyTJIEHHuEM A0 1 MM.
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2. BrpimonHsieTcs noCTpaHUYHBINA KOHTPOJIb. [10/1ICUUTHIBAIOT CyMMBI OTCUETOB
no 3aaHuM (Za,) U mepeaHuM (Za,) pelkam, airedOpandeckyro CyMMY CPEIHHX
npeBblleHui (Xh,y).

Konrpoan: Ta_= Za =%h,
Zh, =% Th

(3TO paBEHCTBO JOKHO COOIOIATHCA B MPEeNax OMUOKA OKPYTICHUS).

3. BBIUUCISIOT HEBSI3KY Pa30OMKHYTOTO HUBEJIMPHOTO XO/a!

fh = Ehcp - EI]TEI:IFI.?
Eh're-:rpzu.z HK - HH.?

rae XNyeop - TEOPETHUYECKAs CyMMa IIPEBBIILICHUI;

H,, H,, - BbICOTHBIC OTMETKM KOHCUHOM M HauyaJbHOM TOYECK.

4. BpIUUCISIIOT JOMYCTUMYIO HEBSI3KY:

fhy . =10mmn,

rae N — Yucjiao CTaHInH.

5. Ecniu HeBszka HaxomuTcs B mpenenax gomycka (fh =fh,,), 1o &
pachpeensifoT ¢ OOpaTHBIM 3HAKOM MEXIy BCEMH IMPEBBIIICHUAMH B BHIC
HOMPABOK:

Jh

vh=—22
M

[TonmpaBky Vh omnpenensoTr ¢ OKpyIrJACHHEM JO LEIbIX MHLIMIMETPOB U

Koutpoasn: “Vh = -fh.



34l ChIBAOT HAA CPCAHUM ITPCBBINICHUCM.

6. Breramcasgior HCIIPAaBJICHHOC ITPCBBINICHHUC:!

hm::rrp. - hcp. +Va
KGHTP'MI"= th:m:u. = Eh-neu:ur:u.

7. BBIYHCIAIOT OTMETKH CBA3YIOIINX TOYCK:

Hn+1= Hn. + hnm:npnﬂb

rae Hy+1, Hy, - OTMETKH IMOCJIEAYIOMIENA U TTPEIBIIYILIEH TOYEK.

hn" ™ a1 - UCTIPABIICHHOE MPEBBIIICHUE MEX/Ty ITUMHU TOUKAMH.

HpI/I BBIYMCJIICHUHU OTMCTOK CJICAYCT IIOMHUTb, YTO OTMCTKHN TOYCK OdHLbI B
MCTpax, a MIPCBLIICHNA B MUJJIMMETPAX.

KoHTpoJsb: BbIYHCICHHAs OTMETKa KOHEUHOI'O perepa J0/bKHa OBITh paBHA
HMCXOJHOM OTMETKH ITOTO perepa.

8. BpIUMCISIIOT OTMETKM  NPOMEXYTOUHBIX TOYEK 4Yepe3  TOpPU30HT
unctpymenrta (I') cranuuu:

', =H, + aqp,
rae Hy - OTMETKA MPEAbIAYIIeH (MJIM MOCIEIYIONIeH) CBA3YIOMIEH
TOYKU,
Aypn - OTCYET 110 YEPHOM CTOPOHE PEUKHU HA 3TOU TOUKE.

KoHTpOJIb: TOPU30HT MHCTPYMEHTA, BBIYHUCIIEHHBIA II0 IMEPENHEN CBA3YIOLIEH
TOYKE, JOJKEH OBITh PaBE€H TOPU30HTY HWHCTPYMEHTA, BBIYMCICHHOMY IO 3ajHEl
CBSI3yIOIlIeH TOUuKe. JJomyCTUMOE PacXoKICHHE HE NOJIKHO MPEBBIIATh 4 MM.

I[J'ISI BBIYHCJICHUA OTMCTOK IMPOMCEIKYTOUYHBIX TOUCK Ha )IaHHOﬁ CTaHIIMU U3
IrOpU30HTa HHCTPYMCHTA BBIYHUCIIAIOT IIPOMEKYTOUHBIC OTCUETHI:

Hrpow 1 =TH, - hrmu:u'.'[.. i»

3ananme 2. [locTpouTh MNpONOABHBIA NPOPUIL MECTHOCTH IO
IPOJIOKEHHOM Tpacce ra3olpoBoja.
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[TpomonpHBIN POPUITH MECTHOCTH COCTABJISIOT MO JAHHBIM IMUKETAKHOTO
¥ HUBCJIMPHOTO >KYpPHAJIOB (MHIWBHUIYaTbHOE 3aJaHHUC BBITAETCS TIPEIO/IaBaTelieM).
[Tpoduns BEMEpUMBaeTCS HA MIJUTMMETPOBON Oymare B MacmTabax TOpH30HTaIbHOM
1: 2000 u BepTukanbpHoM 1: 200 (puc. 15.3).
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§a+ e

Puc. 15.3. IlpogonbeHseril mpoduias Tpacchl Ta30mMpoBoaa
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[TpomonpHBINA TPOGUITE COCTOUT U3 ABYX YaCTEH: HIDKHEW 9acTH — CETKH U
BepxHell — coOcTtBeHHO mpoduis. CeTka MpeacTaBisieT coO0OW psii TOPU3OHTAIBHBIX
rpad ¢ uuPpPOBBIMU U APYTUMH JTAHHBIMHU.

[TocTpoenue nmpoduiis HAYUHAETCS C CETKU.

Ha paccTositHuM HECKOJBKHX CAHTUMETPOB OT HUKHETO Kpas Jincta Oymaru
BBIUEPUMBAIOT NEpBYI0 Trpady (mmpuHa rpad gaHa Ha puc. 3 B MUJUIMMETpPAx), TOC B
MPUHITOM MaciiTabe OTMEYAIOT MUKETHI U MOAMKUCHIBAIOT X HOMEpa.

Beime mpoBomaT cnemyromyto rpady; 3[€Ch YKa3bIBAIOT PACCTOSHUS
MEXAY CMEXKHBIMUA IMHKETAMU MU MPOMEKYTOYHBIMH TOYKAMH (CyMMa pacCTOSHUN
MEXy STUMH TOYKaMU B TIpelesiaXx MuKeTa JojkHa cocTaBisaTh 100 m). Eciu mexmy
MMUKETaMH HET MPOMEKYTOUHBIX TOUYEK, TO PACCTOSIHUE MEXAY HUMU, paBHOe 100 M, He
MOITUCHIBACTCS.

Cnenyromme nse rpapel — «Homepa xonoaue» u «PaccTosiHue MexXIy
KOJoAUaMu» ((PUKCUPYIOTCA ¢ yUETOM TpeOOBaHUN MTPOEKTA).

B  rpape  «®DakTMueckue€ = OTMETKH»  BBIIHUCHIBAIOT  OTMETKH
IIPOHUBEIMPYEMBIX TOYEK, KOTOpble OEpyT M3 KypHajla HHUBeIupoBaHus (Tadn. 1).
OTMETKH BBITUCHIBAIOT C OKPYTJIEHUEM JI0 CAHTHUMETPA.

[Tocnenyrommue Ttpu rpader  (6,7,8) 3amoyHSIOTCS B MpoIlecce
MIPOCKTUPOBAHMSI.

B rpade 6 «VYknon/paccTosiHus) HaJ YEpPTOW 3alUCBHIBAIOT BEIUYUHY
YKJIOHA B TBHICAYHBIX A0Jsax (Hampumep, BMecto 0,005 numyt 5), mox ueproit —
MPOTSHKEHHOCTh YYacTKa OTAEJIBHOIO YKIOHA. YYACTKU Pa3IMYHbIX YKIOHOB OTACIISIOT
KpPacCHOM BEPTUKAJIBbHOW 4EPTOM. B MOMyYEHHBIX MPSIMOYTOJIbBHUKAX YKIIOH IMPOEKTHOMU
JMHUM TIOKa3bIBAIOT KPACHOW JIMHHEN C HAKJIOHOM B Ty CTOPOHY, KyJa HampaBJ€H
poeKkTHbIM ckaT. [Ipu HyneBOM yKIOHE uepra IPOBOAUTCS TOPU3OHTAIBbHO. Bce
3amucH B 3TOM rpade nenaroT KPacHbIM IIBETOM.

I'pada 7 octaBasiercst i 3aMUCH MPOEKTHBIX OTMETOK. OHU BBIYUCIISIOTCS
Y 3aITUCHIBAIOTCS C TOYHOCTH JI0 CAHTUMETPOB, O(POPMIISIIOTCS KPACHBIM IIBETOM.

I'pada 8 npenHasHavueHa s 3aMUcH rTyOUHBI TPAHIIEH (CUHUM LIBETOM).

I'papsr  9-12  nmomosnnutenvHas  wHGOpMAINMs,  CBS3aHHAsA  C
MIPOCKTUPOBAHUEM Ta30IIPOBO/IA.

[Tocnenusist rpada 13 mpennasHadeHa A 3apUCOBKU CHATOW CUTYAIMH TIO
JAaHHBIM, 3aHECEHHBIM B THUKETAXKHYIO KHIDKKY. B cepenune 3Toi rpadsl mpoBOAST
KpacHyI0 TpPSAMYIO JIMHUIO TPAcChl, HA KOTOPOW CTpEIKaMHU MOXKHO IOKa3aTh YTJIbI
OTKJIOHEHUS TPACCHI B ILJIAHE.
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Korma cerka mpodwuns OyaeT MOCTPOEHA, COCTABISETCS COOCTBEHHO
npoduis. /{1 3TOro HaJ CEeTKOM MPOBOASAT JIMHUIO YCIOBHOTO TOPH30HTA (B KauecTBE
JWHUM YCJIOBHOTO TOPHU30HTa MOKHO HCIOJIB30BAaTh IOCIEAHION JUHHUIO CETKH),
KOTOpPOMY HPHUIAIOT TaKyl0 OTMETKY, YTOOBI BbICOTa MPO(UiIs, ¢ YI4ETOM MPHUHITOTO
Mmacmiraba, Obita paBHOM 3-10 cM. OT JUHUU YCIOBHOTO TOPU30HTA B TMPUHSITOM
BEPTUKAITLHOM MaciiTtabe (MOKHO MPEABAPUTEIILHO PACIHCATh BEPTHKAIBHYIO IIKATY
yepe3 | cMm), Ha OpAMHATaxX OTKIAJBIBAIOTCS PAa3HOCTH MEXIy (akTHUeCKUMU
OTMETKAaMH TOYEK M OTMETKOH YCIIOBHOTO TOPW30HTA. 3aTeM COCETHHE TOYKHU
COCAMHAIOT MPSMBIMHU JIMHUSMH M TE€M CaMblM MOJY4aloT MpOo(UiIb MECTHOCTH IO
Tpacce. Ilonepeynslit mpoduiIb CTPOUTCS IO TEM K€ MpaBUIaM, HO B OJHOM MaciuTtabe
(ropu30HTAIBHOM M BepTUKanbHOM, Hampumep: 1: 200) m Oojee MmpocTol CETKOH,
COCTOSIIEH U3 ABYX TOPU3OHTAIBHBIX Tpad — MUKeTaxa H (PAKTUIECKUX OTMETOK.

3aganme 3. 3anpoOEKTUPOBATH TPACCY Ta30MPOBOJA.

[Ipexxne 4YeM HayaTh MPOU3BOJCTBO 3EMIISIHBIX pabOT MO Tpacce,
HE00XOJAMMO Ha MPOJOJBHOM MPO(PHUIE MECTHOCTH NPOBECTH MPOEKTHYIO JIMHUIO, TO
€CTb JIMHUIO PO(UIISI CTPOUBILETOCS COOPYKEHUSI (Fa30MPOBOJA).

HpOGKTHYIO JJUHUIO IIPOBOAAT C yqéTOM TCXHHUYCCKHUX TpC6OBaHHﬁ,
YKa3aHHBIX B ITYHKTC 1 HCXOAHBIX JAaHHBIX.

Cnenyer oOpaTuThb BHMMaHUE, YTO YKJIOHBI CJEAyeT MEHATh Ha
3aKPETUIEHHBIX TOUYKAX (CBA3YIOLIMX WA IPOMEKYTOUHBIX ).

[IpoexTHas NMHUS BBIYEPKUBAETCS KPACHBIM IIBETOM.

JIns BBIYMCHEHUS YKIOHA IPOEKTHOW JIMHUHA 10 KaXJOMY YYacTKy
OTMETKM Hauaja ¥ KOHLA 3TOW JIMHUU ONPEIeNItoTcs Tpaduiecku ¢ yepTexa npoduis
(ecnu 3apaHee HE 3a/laHa HavajibHAs OTMETKA TPAcChl) U KaXJbIil OTAEIbHBIA YKIOH

JIMHUM TOJICYUTHIBAETCS IO popmyJie:

I'me Hyg — oTMeTKa KOHEUHOM TOYKHU MTPOEKTHOMN JTUHUM;
Hy — oTMeTKa HadalbHOM TOYKHM TPOEKTHOM JIMHUH;

d - TOPU30HTAJBHOE PACCTOSHHUE MEXAY HAYAJIBHOW M KOHEYHOU
TOYKaMHU, B3SITbIE C yU€TOM MaciTaba ¢ CeTku npoguis.

[IpoekTHbIE OTMETKH Bepxa TPYyObl BIYUCIISIIOTCS. aHATUTHUECKH 10 (popmyIe:
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=H_ +i-d

M1 ., ntl
rae Hypn - IpoekTHas oTMeTKa Bepxa TpyObl IPEABIIYIEH TOYKY;
Hypnt1 - IPOEKTHAS OTMETKA BEPXa TPYOBI MOCIENYIOIIEH TOUKH;

[ - POEKTHBIN YKIIOH Ha JAHHOM Y4YacCTKe;

dusin - pPACCTOSIHHE MEKAY 3TUMHU TOUYKAMH.
['myOuHa TpaHIien — 3TO pa3HULA MEXIYy (PAKTUUYECKUMU M TPOEKTHBIMU
OTMETKAMHU.

B ToM cnyuae, eciiv riryOMHA HE COOTBETCTBYET TEXHHUYECKUM TPEOOBaHUAM, TO
MEHSIOT YKJIOH WM Pa30MBAIOT YYaCTOK HAa HECKOJIBKO YacTel ¢ pa3HbIMU YKJIOHAMH,
Jienasi meperuobl TpacCchl Ha 3aKPEIUIEHHBIX TOYKax. [IpoekTHble OTMETKH, I1yOuHY
TPaHIIEH [1IEPECUYNTHIBAIOT.

Ha 4eprexxe mnpodwist yka3blBalOT MaciiTaObl; OH JIOJDKHBIM — 00Opa3zoM
MOAIMCHIBAETCS.

OdopmiieHre BBIMOTHAETCS TYIIBIO.

23 IlpoexkTHpOBaHUE JMHUI COOPY:KEHUI

1. UcxoaHble JaHHBIE
CTyneHTy BBIIAETCS JKypHal TEXHHUYECKOTO HHUBEJIMPOBAHUSI C pe3yJbTaTaMHu

MOJIEBBIX HM3MEPEHMH; YKAa3bIBAIOTCS OTMETKM HAYaJbHOTO M KOHEYHOI'O PEIEpOB;
IPEETIbHO OMYCTUMBIA YKIIOH Ippey.

B HekoTOpBIX BapuaHTax 3aJaeTcs MPOEKTHAs OTMETKA HavyaIbHOTO pernepa.
2. O6paboTKa )xypHaia TEXHUYECKOT0 HUBEIUPOBAHUS

BoinonHseTcss HUBETUPOBAHUE U3 CEPEAUHBI (ISl CBSA3YIOUIUX TOYEK), OTMETKU
MIPOMEXKYTOUYHBIX TOYEK ONPEAEISIOTCS Yepe3 TOPU3OHT HHCTPYMEHTA.

Ha kax0ii cTaHIIMK MpeBbIIeHne N.MEXKIy CBA3YIONIMMH TOUYKAMH OIPEACIIAIOT
10 PA3HOCTH 3aJIHETO OTCYETA A U TIEPEIHETO B

h=a-$. )

[IpeBblllieHHE BBIUUCIAIOT ABAXKIbI, MO0 YEPHOM M IO KPACHOW CTOPOHE PEEK
(pacxosxaeHHEe MEX Ty HUMHU He Oojiee + 4 MM) U BBIBOJAT CpejiHee IpeBbimeHne hep ,
OKPYTJIMB JI0 LEJOT0 KOJTUYECTBA MUJLUIUMETPOB.

Jns  KOHTpOJIsI MNPaBWIBHOCTH BBIYUCICHUI B JKypHal€  BBIIOJHSIOT
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HOCTpaHI/I‘leII‘/JI KOHTPOJIb:

zc\fZG—“-Zh" } (2
s h _
_gu-ihq)

(B mpemenax ONMMOKU OKPYTIICHHUS ).

CyMMBI 0TCUETOB (2) 3aMKChIBAliCS BHU3Y 1OJ COOTBETCTBYIOIUMH TrpadaMu.

Ecan HOCTpaHI/I‘-IHHﬁ KOHTPOJIb HNOATBCPIKAACT IMPABUIIBHOCTD BBI‘II/ICJ'IGHI/If/'I, TO
OIIPCACIIACTCA HCBA3KA HUBCIMPHOI'O XOJ4, IIPOJOKCHHOIO MCXKAY ABYMA PCIICpAMU,

OTMCTKHU KOTOPBIX U3BCCTHEI.

f) = Z ho-(He-He) . @

rne H, - oTMeTka KOHEYHOTo periepa} H, - oTMeTka
HaYyaJIbHOTO pernepa.

JIomyCTUMOCTB HEBSI3KHU OompeeisieTcs o hopmylie

f/fa = *50mV L ' (4)
(“Ld

rae L - ;jymmHa HUBENUPHOTO X012 B KM.
Ecmu f, <fy on, TO B CpeiHHE 3HAYCHUS TPEBBINICHUA BBOASAT MOMPABKH.

[TonpaBku BBOJAAT MOPOBHY (C OKPYIJIEHUEM 0 LIEJIbIX MUJUIMMETPOB) BO BCE
OpeBbIICHNUs. YOEIUBUINCh, YTO CyMMa BCEX IIOMPABOK pPAaBHSETCS HEBSI3KE C
oOpaTHBIM 3HAKOM, TONPABKMA BBIMNHCHIBAIOT HAJl BBIUMCICHHBIMU CPEIHUMHU
ITPEBBIICHUSMM.

PacripefieiMB  HEBS3KHM, BBIUMCIISIOT OTMETKH CBS3YIOIIMX TOYCK XOJa,
UCITIOIB3YS CIEAYIONTyIo Gopmyiy:

winp

Hnof = /—/ﬂ + (1, Art}) 5)

KoHTponeM npaBUIBHOCTH BBIYMCIECHUW OTMETOK SBISETCA IIOJIYYEHHUE B
KOHIIE X0/1a U3BECTHOU OTMETKM Hy pernepa KOHEUHOU TOUKHU.

Ha Tex craHuusx, rae ecTb NPOMEXYTOUYHBIE TOUKH, BBIUUCIIAIOT 3HAYCHUE
rOpU30HTA UHCTpyMeHTa [ /.

I'Opr30HTOM MHCTPYMEHTA HA3bIBACTCS BBICOTA BU3UPHOTO JIyra HUBEIMpPA
HaJl ypPOHEHHOW IIOBEPXHOCTHIO.

Jlnst ka0 CTAaHIMU TO JENA0T JABaXKIbI 110 HAOMIOACHUSIM Ha 3aHIO0
(mepenntoro)Touku: I /A paBeH oTMeTke H sanHel (WM mepeaHei) TOYKu IUTI0C
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OTCYET II0 YEPHOW CTOPOHE, PEUKH, CTOSIIENM HAa JTOM TOuke. Pacxoxnenue
MEXAY JBYMs BBIYHMCICHHBIMU 3HaUEHUAMM [ /1 folryckaercs B mpenenax 3-5 MM.

OpaHO W3 3HAYEHU 3aIIMChIBAIOT B KypHAJL.

OTMETKH NPOMEKYTOUHBIX TOUEK BBIUMCIAIOT Tak: /M Ha TaHHOW CTaHIIMU
MHHYC OTCYET IO peiiKe, CTOSBIIECH Ha 3TOW MPOMEKYTOUHOUM Touke (puc. 1)

Haey Hoc 3039 = U-C r Yt

Pue, 1
3. [ocTpoenue mpo10abHOTO PO TPACCHI

[IpoonbHbId TpOo(UIb BRUEPUMBAIOT HA MHJUIMMETPOBOM Oymare B
MacmTabax: ropuzoHtasibHOM —1:2000 u BeptukameHoM - 1:200. Chauana
poHIIb COCTABISAIOT B KapaH alle, 0 OKOHYaHUHU paboThl O(POPMIISIOT B TYIIIH.

[TocTpoeHune BBITTOTHAIOT B TAKOM MOCIEA0BATEIIBHOCTH; B JIEBOW HM>KHEN
YacTH JINCTA 3aroTaBJIMBAIOT MPO(HUIBHYIO CETKY - CHUCTEMY TOPU30HTAJIbHBIX
rpad, pa3Mepbl 1 Ha3BaHMsI KOTOPBIX MTOKA3aHbl HA PUC.2.

Bepxusis nuHUS TpOoPUIBHOM CETKHM Ha3bIBa€TCAd JIMHUEH YCIOBHOTO
TOPU30HTA,

[lo [aHHBIM HUBEIMPHOrO KypHaja 3anoiHsT rpady "PaccrosHue»,
OTKJaNbIBass B HEW Tropu3OHTalIbHBIE paccTostHUs B Macmrade 1:2000. IlmanoBoe
MOJIOKEHUE BCEX IMKETOB U IUIIOCOBBIX TOYEK (UKCUPYIOTCA B 3TOWM Tpade
BEPTUKAIBHBIMU OoTpe3kamu. [lox HUKHEHN TuHUen 3Toi Tpadbl MOAMUCHIBAIOT HOMEpa
ITUKETOB.

B rpady dakTrueckue OTMETKH BBITTMCHIBAIOT BBICOTHI M HUBEIMPHOTO KypHAJa

M MO0 HUM CTPOAT 4YepHy JuHUI0 mpodwmis B macmrade 1:200 BBepX OT JHMHHUH

YCJIIOBHOTO TOpU30HTA. OTMETKY YCJIOBHOI'O TOPU30HTA BHIOMPAIOT B 3aBUCUMOCTH OT

(akTHYEeCKUX OTMETOK: OHA JO0JHKHA ObITh KpaTHOM 10 M M mpUTOM TakoM, 4TOOBI caMast

HHM3Kasg TO4YKa HpO(I)I/IJ'IH OTCTOsJIa OT JIMHHUU YCJIOBHOI'O T'OPHU30HTA HC Ommke yeMm Ha 1

CM.

['pady "Ilnan MecTHOCTH™* 3aMONHAIOT MO TaHHBIM MUKETAXKHOTO JKypHAaia.
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[TpoexTHas nuHUSA NPOQUIIL MPOBOIUTCS TaK, YTOOBI YKIOH MO ATOW JIMHUU HE
IpEBBIIAT 3aJaHHOTO IPEAEIbHOrO YKJIOHA l,, U BEIMYMHA 00BbEMA 3eMIIHBIX padoT

o Tpacce OblUIa MUHHUMAJIBHOM, T.€. 00bEM BBIEMOK KOMIIEHCHUPOBAJICA Obl 00BEMOM
HACBITIEH.

JInst 3TOrO psiAoM € 4epTex oM MpoQuis CTPOSAT B IPHUHATHIX MaciTadax
JIMHMIO NIPEAENbHOTO YKIIOHA (puc. 3) ( Ha uepTexe AaHO in,=0,020)
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3arem OepyT JAMHEWKY, 1 TPUKIAIBIBAsI €€ K pa3HbIM ydacTKaM MpOQuIIs,
BBIOMPAIOT MPOEKTHYIO JIMHUIO TaK, YTOObI OTPE3KH ATOM JMHUM HE ObUIM Kpyde
JVMHUM C TPEJEIbHBIM YKIIOHOM U, OLIEHUBAs Ha Ija3 o0beM OyayIIMX BBIEMOK y
HACBIIIEH, CTApalOTC MX CKOMIIEHCHUPOBaTh. JKenaTeapbHO H3JIOMBI NPOECKTHOU
JIMHHM JI€JIaTh HA OPAMHATAX 3aHUBEIMPOBAHHBIX TOUEK. [ [poeKkTHASA TMHNS MOXKET
CoZlepKaTh HECKOJIBKO YYaCTKOB C Pa3HbIMU

Ha Ka’XX/IOM TaKOM YYaCTKC BbIYUCJIAKOT YKIIOH HpOGKTHOﬁ JIMHUH.

Mo~ Hy /f
{ = -——'—"——d = 7 . (6)
rne H., H, - OTMETKM KOHIIAa ¥ Hayaja MPOCKTHOM JIMHUM HA 3TOM

yudactke (0epyT rpauiecku ¢ ueprexa npodus);

d - JUTMHA yYacTKa B M .

VYKIIOH OKPYTJISIETCS 1O TBICSYHBIX TOJICH (MTPOMIIIIE), MOKET UMETh 3HAK
«t+» i «-« Benmnuunst 1 (B mpoMuiisix) U d BRIMUCHIBAIOT 6 Tpady "YKiioH/acc-
T.", yKa3aB JHaroHajIbHO HaIlpaBJieHUE YKJIOHA.

[IpoeKkTHBIE OTMETKM OCTAJIBHBIX IHKETHBIX M MPOMEXKYTOUHBIX TOYEK
BBIYUCIISIIOT aHATUTUYECKH 0 PopmyIie

//2 = /1‘)' -+ L..d/-z , (7

T.€. OTMETKAa IOCJIEAYIOUIEM TOYKM pPaBHA OTMETKE MPEAbIAYIIEH TOYKU
IUTIOC TPOU3BEACHUE YKIOHA JIMHUM Ha TOPU3OHTAIIBHOE PACCTOSIHUE MEXKIY
TOYKAMU.

Takol pacyeTr BBINOJHACTCA MOCIEA0BATEIbHO OT MCXOAHOW TOYkHU. [Ipu
M3JIOME MPOEKTHOM JINHUY AHAIIMTUYECKU BBIYMCIIAETCA OTMETKA KOHEYHOW TOYKH
y4acTKa, U OHA MPUHUMAETCSI HauaJIbHOM ISl CJIEAYIONIETO y4yacTKa MPoQuIIs.

Ha Bcex mnmkeTax M IUTIOCOBBIX TOYKAaX MPOQUIIs BBIUKCIAIOT padboune
OTMETKH (BBICOTHI HACHINIE WM TJIYOMHBI BBIEMOK) KaK Pa3HOCTb MPOCKTHOM
OTMETKH U (pakThiecKkoi oTMeTkH. Ha BbhleMkax pabourie OTMETKU IMOIINHCHIBAIOT
T1OJT MPOEKTHOM JINHUEW, 4 HA HACBINAX - HAJ HEW.

Toukn mnepecedyeHus: MPOPWIHHOW U TMPOCKTHOW JMHUM HAa3bIBAIOTCA
TOYKaMU HYJEBBIX paboT, paboune oTMeTkHM Tam paBHbl 0. M3 sTHX TOYek
OIyCKAIOT OpAMHATY (NEPHNEHAUKYJSIP) HA JIMHUIO YCJIOBHOIO TOPU30HTA M
BBIYHCIIIOT TOPU3OHTAIbHBIE paccTOSIHUA X U Y JI0 ATOM TOYKH OT OJbKalImmx
MUKETOB WJIHU, TUTFOCOBBIX TOUeK (puc. 4):

hy 2 A
= —— N — Z
4*/72 Y= A, +4h, . 8
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rae h; , hy- paboune ormerkn, D - pacCTosiHHE MEXIy
OMmKalIIMMU 32 HUBEITUPOBAHHBIMH TOUKAMU;

X, Y —ropu3oHTalbHBIE PACCTOSHUS JO TOYEK HYJEBBIX padboT (puc.4)

HitA
eg?ﬂﬂiﬂ ﬂf{/

n "
h Qo0 P h, }
1 #7, L ¥y
7 g = ;Z'j\ -
x v 4
4, 2
VANl 2y 2004 30 1
Puc, 4

Boruucnenne X u Y KOHTPOJNHMPYIOT COOJIOIEHUEM pPaBEHCTBA
X+Y=D.

Ormerky H TOukm HyneBbIX pabOT BBIUHCIAIOT 1o Qopmyine [ 0) u
3aMKMCBIBAIOT CUHEW TylIbIO B rpady «lIpoekTHbie oTMETKM». X U V 3anuChIBAIOT
B rpady "PaccTosiHust 10 TOUYEK HYJIEBBIX padOT» CUHEH TYIIBIO.

KpacHoi#t Tymibpto opopmMIIsIFOT MPOEKTHYIO JIMHUIO, BCE pabovne OTMETKH,
och noporu B rpade '[lnman mecTHOCTH», Bce TUHUU U IUGPHI B rpade YKIOHOB,
MIPOCKTHBIC OTMETKH.

Bce nunuu, Haanucu u nudpsl ocTaibHbIE (KPOME TOUEK HYJIEBBIX PadboT)
O(QOPMIISIOT YEPHOU TYIIBIO.
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