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Peabkoe B, C. PykoBOACTBO MO TeXIHUECKOMY HHBEJIHPOBAHHIO H  BHICOTHBIM
TEOMOAUTHBIM XomaM. M., «Hexppa» 1974, 72 c.

B pykoBomcTBe H3j0XKeHH cnocOOb, HHCTPYMEHTH H METOAW NPOKJAAbIBAHHA
XOOB TE€XHHYECKOTO HHBEJHPOBAHHA M BBICOTHBIX TEOMOJIHTHHIX XOMOB.

B raase 1 paccmoTpeHo Texnuueckoe HuBeaHpoBaHHe, [lokasaHbl OCOGEHHOCTH
paGoTbl HUBEJAHPOM C HAKJAOHHBIM BH3HPHBIM JAy4yoM. OmHCaHbl NMOBEPKH M IOCTHPOB-
KH YDOBEHHBIX HHBEJIHDOB M HHBEJHPOB C CaMOYCTaHaBJHBaloLlefics JHHHER BH3HPO-
BaHHA (C KOMIIEHCATOPOM), MOPSAJOK BHINOJHEHHS MOJIEBHX PaloT, BeNEHHS MOJeBbiX
JKypHaNO0B, 06paGoTKH Pe3y/bTATOB HHUBEJHPOBAHHSI.

B rnase II ocBemensl ocoGeHHOCTH, TOYHOCTb, H ctepa NpHMEHEHHS BBICOTHLIX
TEOMOJNHTHBIX XoNoB, IIpHBeneHb XapakTePHCTHKH TEOLOJHTOB H ONTHYECKHX HaJb-
HOMEpOB, HX HCCJEAOBaHHA W 1ocTupoBkH, OmnHcaHel mnojeBHe paGoTH NMPH MpPOKJa-
AbLIBAHHH BHICOTHHIX TeOJOJHTHBIX XOMOB C H3MEPEHHEM PACCTOSHHH C MOMOLLBIO OI-
THYECKHX [aJbHOMEPOB H MOCTOSIHHOTO BEPTHKaJbHOro 0asHca; HaHH I[0JIeBhle KYp-
Hajibl ¢ MpUMepPaMH HX BeldeHHs1 U 00paGoTKH.

B raaee III moxasanbl cnocoObl 3aKkpemyieHHs ChEMOYHOrO OGOCHOBAHHA B pas-
JIMUHBIX YCJIOBHSIX, aHbl PHCYHKH 3HAKOB.

Kuura mpeanassauena aJisi HHXKEHEPHO-TEXHHYECKHX PaGOTHHKOB CTPOHTEJBHEIX,
NPOEKTHO-H3bICKATENbCKHX U NPOUYHX OPraHH3alHi, 3aHUMAIOMIUXCA TeXHHUECKUM HH-
BEJUPOBAHHEM, H MoxeT OBbITb MOJIe3Ha CTYHEHTaM NpPH H3y4eHUH HMH Kypca «Hnm-
JKEeHEepHOH reofe3uuy.

Ta6mun 11, pucyuxos 34, cnucox jaurepatypsl — 45 11a3BaHuil.
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NMPEAUCJIOBHE

Ilpun cospanuu kKpynHoMacwitaGHBLIX NJIaHOB, CTPOIi-
TEJbCTBE W 3KCIJIyaTalluH PasUYHbIX COOPYKEHHI BhHINOJ-
HsieTcss GOJIbIIONH 00BeM pabOT MO ONpeleseHHI0 MpeBbIlle-
HUH W OTMETOK, BHIHOCY TOYEK C 3aJaHHBIMH (NMPOEKTHBIMHU)
oTMeTKaMu u T. A. Kak npaBuso, Ha 3THX paGoTax mpuMe-
HAIOT reoMeTpUyeckoe HHUBEJIMPOBAaHUE, OLHAKO Bce 0O0JIb-
1iee pacnpocTpaHeHHe MOJYYalOT METOAB TPUTOHOMETPH-
'4eCKOTO HUBETUPOBAHHS (nposioKeHHeM BBICOTHBIX TEOJO-
JUTHBIX Xx0noB). Ilox BHICOTHBIM TEOLOJHTHEIM XOIOM
NOHUMAaeTcsi COBOKYNMHOCTb TOYEK Ha MECTHOCTH, OTMETKH
KOTOPBHIX OIpefesieHbl METOLAMU TPHUTOHOMETPUYECKOrO HHU-
BeJUPOBaHUA (HLONOJHUTENBHO K NYHKTaM TIOCYHapcTBeH-
HO# reojesudeckoil ceru). OmbIT MOKa3biBaeT, YTO YKe
cefiyac BLICOTHBIE TEONOJHUTHLIE XOJbl BO MHOTHX CJyyasix
MOTYT 3aMeHHTb TeXHHUYECKOe MBeJUpPOBaHUe, a WHOrIAa U
HHUBeJUpOBaHUe 6GOjiee BBICOKOrO KJjacca TOYHOCTH.

Bonbuiye nepcnekTHBbI OTKPLIBAET NMPUMEHEHHE HOBBIX
ONTHYECKUX TeoNoauTOoB. Mcmosb3oBaHue HOBOH reojesu-
yecKOll TeXHUKU TpebyeT OT HCHNOJHHUTENEH XOpOoIero 3Ha-
HUSl ee, MO3TOMY B MpejJjaraeMoii paboTe 3HaYHTEJbHOE
BHUMAaHHe YJeJleHO OMHCAHUI0 HOBBIX Teofe3UyYecKHX HHCT-
‘PYMEHTOB, UX HCCJeJOBAHUIO U IOCTHPOBKAM.



Becbma BaXXHBIM SIBJISIETCS BONPOC O PAalMOHAJBHBIX
cnocobax 3akpelnJsieHHs MYHKTOB HAa MECTHOCTH, paccMorT-
PeHHHI/l B MpPHMEHEHHH K X0JaM CheMOYHOro O60CHOBaHMS.

ABTOp BrIpaxkaeT riyGOKyl0 NpPH3HATENBHOCTb JOLEH-
tam B. C. Kupunenko u M. E. TTuckyHoBy 32 neHHBle KpH-
THYECKHe 3aMeuaHHsi, KOTOpbie ObLIM YYTeHH NPH MOATO-
TOBKEe PYKOMHCH K HM3IaHHIO.

OT3bIBBI M TOXKeJaHHS MO KHUre GYNyT NPHHATH aBTO-
poM ¢ 6J1aTOfapPHOCTHIO.



T'rasa 1

TEXHHYECKOE HUBEJIMPOBAHHUE

§ 1. HasnayeHne u TpeGOBAHHA TOYHOCTH

Xoxpl TEeXHUYECKOTO HHUBEJHPOBAHUSA MpelHA3HAUYeHB AJs CO3Ja-
HHA 0GOCHOBaHMsA Tomorpaduueckux cbeMok Macmraba 1:5000—
1 : 500, npuBsA3KK OMO3HAKOB, a TaK¥Xe AJS NPOU3BOACTBA PAa3JHYHBIX
uHKeHepHBIX pabor. Tak, TexHuuecKoe HHBeJMpPOBaHHe NPHMEHSETCSH
NP OKOHYATENBHOM TPACCHPOBAHUHU XKeJIe3HBIX JOPOT, IPOJIOXKEHHH
XOJOB MO CYIIECTBYIOIIUM JKeJe3HBIM AOpOoraM, CO3JaHHH CheMOYHBIX
MOJIMTOHOB JJIST TPAHCHOPTHBIX Y3/A0B, NPU TPACCUPOBAHUH BO3AYHIHBIX
JIHHUH 17151 nepefayd 3JeKTPOIHEPTHH H T. I.

ITo knaccudpukanuu reogesuueckux cerei CCCP HeBfizku B Xxomax
¥ TOJIMTOHAX TEXHHUYECKOro HUBEJHPOBAHUS HE JOJXKHB NpeBbIIATb

zon = =+ 50 V'L mu,

rie L — pnvHa Xxoma B KuUJIOMeTpax.

OTciona npefesnbHas omMOKa omnpejefieHus MpeBHIIIEHHs Ha CTaH-
UM He poskHa ObiTh Gosbuie 10, 20 u 30 MM nNpu paccTOAHUAX OT
HMBesupa 10 peiiku 25, 75 u 150 M cOOTBETCTBEHHO.

OjHako MeToJaMy TEeXHHYEeCKOro HHUBEeJUPOBAHHA MOTYT oOnpele-
JATbCS TPEBLIIIEHHS W C MeHblIeH TOYHOCTBIO: TaK, Ha H3BICKAHHUAX
Tpacc aBTOAOPOr Tpe6Gyercsi MPOU3BOAUTb BLICOTHble H3MepeHHS C
omrn6kamMu He 6osee +100 MM Ha 1 kM u T. A. Hacto MeHblmel, yeM
50 MM Ha 1 KM, TouHocTH Tpe6GyioT PpaboOTHl Ha CTPOUTENbHBIX ILJIO-
majgkax (npu oueHke o6beMOB paboT, NpeaBapHTeNbHON Mepenaye OT-
METOK B KOTJIOBaH U T. A.). OJHAaKO MeTOAMKA M3MepeHHH M HMHCTDY-
MEHTbl NPUMEHSIOTCS Takue, KaKue MPHHATH AJS TeXHHYECKOTO HHBe-
JIUPOBaHUS.

§ 2. UHCTPYMEHTH [AJA TEXHHYECKOr0 HHUBEJNHPOBAHHA

TeXHHUECKOe HHBEJHPOBAHHE NPOU3BORHTCH NPH MOMOWM HUBEJH-
pOB, peex, KOCThlIel, 6alIMaKOB.
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Husenupni

Coranacio I'OCT 10528—69 nsisi TEXHHUUECKOTO HHBEJUPOBaHUS
npennasnauensl HuBeaupsl HT, HTC, HJIC; kpome TOro, BO3MOXKHO
NpUMeHeHUe HUBEJIMPOB, MCHOJb3yeMbIX AJs paboT 6oJiee BBICOKOrO
kaacca touHoctH: HC4, H3 u paBHBIX UM IO TOYHOCTH HHBEJHPOB
npexHux Beinyckos HB-1, HI' u npyrux HHCTPpyMeHTOB, BLIYCKaeMBbIX
npennpusitusimu CCCP.

Bo3moxKHO TakKe U NPHMEHEHHe HHBEJHPOB, M3TOTOBJEHHBIX B
[JIP: Ni 060, Ni 030, Ni 025, Ni050 u Beurpuu: NiEl(2), NiB3(4),
5(6) u np.

13 Bcex MHCTPYMEHTOB AJISI TEXHUYECKOrO HHUBEJIHPOBAHUSA OPHTH-
HaJIbHBIM YCTPOHCTBOM OTJHYAeTcsl HUBEJNHD OTEYEeCTBEHHOrO MpPOM3-
BogctBa HJI-3, mo3posisiioniuii HUBENUPOBATh KaK TOPH30OHTAJbLHBIM,
TaK W HAKJOHHBIM BH3HDHBIM Jy4YoM. Ha ocHoBe 3TOro HHCTpyMeHTa
no FOCT 10528—69 nameuen Buinyck HuBesaupa HJIC.

HuBeanup H3 (puc. 1, a) sBIgeTca riyXuM HUBEJHPOM C 3JeBa-
MOHHBIM BUHTOM. HasHaueHue HUBeaupa — NPOM3BOJCTBO HUBEIHPO-
pauusi 111 u IV kmaccoB; ¢ ycmexoM npHUMeHsieTCS OH M NPH TeXHHUYec-
KOM HHBeJHpOBaHMU. VIM BO3MOXKHO omnpejeseHue MpeBbIlIeHHH cO
CPeIHUMH KBaJpaTHYeCKUMH OmHGkaMu +4 MM Ha | kM u =16 MM
Ha CTAHLMWM MPH PACCTOSTHHHU 1O peeK 75 M.

Ilena nenenus uumauHapuueckoro ypoBus H3 pasua 15” na 2 M,
paccTosiiie MHHMMaJbHOrO Bu3upoBanusi — 2 M (taba. 1). HHcrpy-
MEHT HMeeT COBpeMeHHbIH BHA, Tpybas ycTaHOBKAa HHUBeJHMpPa MO KPYr-
JIOMY YPOBHIO I NMPOU3BOAUTCS MOABEMHBIMH BHHTaMH 2.

M300pakeHe KOHIOB Ny3bIpbKa HUJIMHAPHYECKOTO ypPOBHA 3 me-
pejaercss B ToJjie 3peHUsi 3pUTeNbHOH TPyOnl (puc. 1, 6). Tounasa ye-
TaHOBKA OCH LHJIMHAPUYECKOI'O YPOBHSl B TOPH30HTAJbHOE IOJIOXKEHHE
MPOM3BOAUTCS 3JeBaUHOHHBIM BHHTOM 4. Ilepemelrenne 3pUTEbHOH
TpyObl HUBENMPA B TOPU3OHTAJbHOM HaNpaBJieHHH rPyboe IMPOH3BO-
JHUTCA OT PYKH NPH OTKPENJIEHHOM 3a>KUMHOM BHHTE, PacCrnojioXXeHHOM

d -

-

Puc. 1. Huseaup H3 u none 3penus ero Bu3HpHOH TPYGHL.
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NoJl O6BEKTHBOM, a TOYHOE — HABOASIIMM BHHTOM 5 npu 3aKpeIieH-
HOM 3aXXMMHOM BHHTE.

Pegxoro H300paKeHusi CeTKH HUTell NOGMBAIOTCA BpallleHHeM [H-
ONTPHUHOTO KOJBLA 6 OKyJspa; PE3KOro H306parkKeHHs peiiku — Bpa-
lienueM rojoBku 7. I'pybas HaBoaka TPyGbl Ha peiiKy NpPOH3BOAMTCS
00 yAJMHeHHOH Myiuke 8.

Husenup HC-4 npeanasnaues ans nmpousBoncTsa HHBeJUPOBa-
nust IV Kiacca; ¢ ycnexom mpuMeHsieTcsi OH NP TeXHHUECKOM HUBEJIH-
pOBaHHH. DTUM HHCTPYMEHTOM MOKHO
ONpEeNeNsATh NPEBLIIIEHHS CO CPEeIHHMH
KBaJipaTHYeCKUMH OLIHOKaMH 10 =8 MM
Ha | KM ¥ 4=3 MM Ha CTAHIHH NpH pac-
CTOSIHHH OT peek 10 HuBesaupa 100 M.
XapaKTepUCTHKH HHBeJHpa [JaHb B
Taba. 1.

OcHoBHast 0cO6eHHOCTb HHCTPYMEHTA:
HaJIHyHe KOMIEeHCAaTopa AJS NMpUBEAEHHs
JINHUH BH3HPOBAaHHSl B TOPHU3OHTAJbHOE
nonoxenue. Ilpenenst paGoTel KOMMEH-
catopa =15, TOUHOCTb aBTOMaTHYECKOH
YCTaHOBKH JIHHUU BU3HpoBaHusi 40" 4;
I/l TIPHBELEHHS] OCH BpallleHHs HHBEJH-
pa B OTBECHOe MOJIOXKEHHE eCTb KPYIJbIii
YpOBeHb; paccTOsSIHHe HaWMeHbIIero BHU-
supoBanug pasHo 2,0 m; nuBenup HC-4
HMeeT OeCKOHEUHBIH HaBOISIIUH BUHT.

Puc. 2. Husennp HT. Husesnp HC-4 wusrotaBauBaercs ¢

rOpPU30OHTAJbHBIM KPYyroM, UTO JeJaer

OueHb YJAOOHLIM NpPUMEHEHHE ero [Jisl BhICOTHOH ChbeMKH, OCOOGEHHO B
MECTHOCTH C PaBHHHHBIM peJibedoMm.

Huseaup HT (puc. 2) aBisiercs riayxuM ypOBEHHbIM HHBEJIM-
pOM ¢ 3/1eBallMOHHBIM BuHTOM. HasnaueHue ero — mpou3BOACTBO TeX-
HUYECKOTO HUBeJUpPOBaHUA. B03MOXKHO HM3roTOBJIEHHE €r0 C KOMIeH-
catopom (HTC).

TexHuueckne BO3MOXKHOCTH HuBesaupa (cM. TaGua. 1) mo3BoJAIOT
onpefeNsiTb MNpeBBHILEHUS CO CpelJHed KBaJpaTHYeCcKOH OMHUOKOH
+15MM Ha 1 KM,a Ha cTaHLUH Cc paccTosAHHEM 10 peek 150 M— =6 Mm.

Husenup HT usrorasnuBaercs ¢ MeTasIMYeCKUM FOPH3OHTAJbHBIM
Kpyrom I; oH umeer oco6oe YCTPOHCTBO 2 A/ YCTAHOBKH MO KPYIJO-
My YPOBHIO 3; 3TO YCTPOHCTBO — lIapoBas NfiTa C 3aKPenuTesNbHOH
raiikofi 4 BMecTo NMOABEMHBIX BHHTOB — MO3BOJISIeT YCTaHABJIUBATh
HHCTPYMEHT MO KpYIJIOMY YDOBHIO NpU ociaabieHHOU raiike 4 OmHHUM
nBuxenveMm. VzobpaxKeHHe KOHIIOB NMYy3blpbKa HUJIHHAPHYECKOTO YpO-
BHS 5 nepeiaHo B OKyJSIp 3pUTENbHOH TPYObl. YUHUTHIBas JOBOJBHO
GOJIBILYIO LieHYy HeJieHus [UJIMHAPHYecKoro ypoBHs (45” Ha 2 MM), He-
3HAuHTENbHYIO Macey (1 Kr) u maJsoe paccTOsiHHe MHHHMaJbHOTO BHU3H-
poBaHMsl, HHCTPYMEeHT HauGoJiee TPHUTOAEH AJS NPOU3BOACTBA pabor
Ha CTPOUTEJbHOH MJOLIAJKe, a TaKKe NPU MPOH3BOJACTBE BLICOTHBIX

8
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CBEMOK 3aCTPOEHHOII TEPPUTOPHUH B paBHHHHOH MectHOcTH. /15 yno6-
cTBa HabJIOJeHHs 32 KPYIJILIM yPDOBHEM HMeeTcsl 3epKaJjio 6, a mpuBe-
JleHHe My3blpbKa UHJIMHAPUYECKOTO YPOBHSI Ha CepelHHYy NPOH3BOLMT-
cfl 37eBAllHOHHBIM BHUHTOM /. BpalieHneM HUONTPHHHOTO KOJIbLA
OKyJisipa MOJIy4yalOT pe3Koe H300paKeHHe CeTKH, a (OKyCHpPOBaHHe
u300paKeHusl peHKH NPOM3BOJUTCS BpallleHHeM TOJIOBKH 9.

Hasa rpy6oro BuanpoBaHus Ha TpyGe uMeercsl yAJHHEHHas MYIIKa
10. Tounoe HaBeneHHe BU3UPHOH OCH Ha PeHKy OCYILECTBJseTcs nepe-
MellleHHeM aJiAajbl HUBeJIHpa OT PYKH. Bo BpeMs TpPaHCNOPTHPOBKH
TOJIOBKA IITATHBA JOJXKHA ObITh 3aKPbITa KPBILIKOH.

Husenup HJI-3 aBasieTcs nepBhIM OTEYeCTBEHHBLIM HHBEJHPOM
C HAKJIOHHBIM JIyYOM, HAalIeIIIMM NPAKTHYeCKOe NMpUMeHeHUue. DTOT UH-
CTPYMEHT NO3BOJIIET ONpene/NATb NPeBLILIEHHs ¢ HpeljelbHBIMH OLIHO-
KamMu =50 MM Ha | KM IpHu JJHHe BHU3HUPHOro Jyua He Gosee 200 M.
C onHoi#l cTaHLMH BO3MOXHO ONpeleseHde MpeBbILIEHU A0 *=15 M.
TexHuueckne xapakTepUCTUKM HHCTPYMEHTa HpUBefeHbl B Tabua. 1.

O6uuii BUA MHCTPYMeHTa MNpEACTaBJeH Ha puc. 3. 3puTesnbHas
Tpy6a I/ HaKJOHSeTCS B BEPTHKAJbHOH NJOCKOCTH HAaBOJSILHM BHHTOM

!
!

. DL Ty e

Puc. 3. Husennp HJI-3.

2 npu 3aKpenyieHHOM MOJIOXKeHHH 3axuMHoro BuHTa 3. Ilepemelnenue
3PUTEJbHOH TPYOBl B FOPH30HTAJIBHOH MJIOCKOCTH BO3MOXHO Irpy6o «OT
PyKu» npu ocnabJeHHOM MOJOXKEHHH BUHTA 4 U TOYHO — HABOAAIIUM
BHHTOM & NpHu 3a)KaToM BHHTe 4.

OnrtHueckue netaju BBICOTOMepa — YCTPOHCTBa AJSl ONpeJeeHus
NpeBbILIEHUS] HAKJIOHHBIM JIYYIOM — pachosioxKeHbl B KOpoOke 6, coe-
JIUHEHHOH C KOHTaKTHBHIM YPOBHEM 7, KOTOPHIH ycTaHaBJiMBaeTcs B pa-
Gouee MOJIOKEHHMe HaBOASANMM BuUHTOM 8. B paGouee mosoxKeHue HH-
BEJIUD MPHUBOAMTCS NMOABEMHBLIMM BUHTaMu 9 mo kpyriomy yposaio 10.

B moxe spenus tpy6m uuBeaupa HJI-3, kpome Tpex Hutedl a, 0, 8
o6nunHol cerku (puc. 4), U3 KOpoOKM BbIcOTOMepa 6 mepejnaercss u30-
Opax<eHHe BBICOTHOTO LITPHXA &.

9



He ocranaBiuBasich Ha NpPHHUMIE yCTPOHCTBA BLICOTOMEpa, pac-
CMOTPUM MNOPANOK paboThl NPH ONpele/eHHH MPEBLILIEHUH H3 Cepellu-
Hbl (pHc. 5). IlyeTh ng u Ny — OTCUETH MO CpeJHed HUTH CETKH 110
3aJHell W mepefiiell pedkaM, YCTaHOBJIEHHBIM B Toukax A u B, a a u

a
e
H 0
2
g
Puc. 4. Tlone 3peuns Bu- ‘Puc. 5. Cxema onpejeseHHs TpeBbilie-
3UPHOH TPYyObl HuBeaMpa aug HuBeaupom HJI-3 u3 cepenuubl.
HJI-

b — orcueTn Mo HITPHXY BbICOTOME€pPA INPH TOPH3OHTAJIbHOM IM0JIOXKE-

HHH OCH HUJIHUHIAPHUYECKOTO YPOBHA. Torna NpeBbIIIEHHE h BbUMCIaHTCH
Kak:

h=K(a—b) + (K—1) (na— ),

rie K=5 — xosdpduuuent Beicoromepa HJI-3. Eciu npu uusenupo-
BaHMH HABOIMTL CPeJHHH IITPUX Ha 3aJHell U mepeqHed peHKax Ha
OZIMHAKOBBIE OTCYETHI, T. €. JieJaTh

Ng = Ny,
TO

h =K (a —0b).

Ilpu HuBenupoBaHuu Bnepex (opmyJaa LJjs onpeneseHHs] NpeBbi-
HIeHUH uMeeT CJAEeAYIOUHH BUA:

h=K(nb—b)+i—nb’

rje { — BbLICOTA HUBEJUPA.

Hupenupom HJI-3 mMoxHO NpOH3BOAUTH OOLIYHOE TeOMeTPHYecKoe
HUBEJMPOBAaHKe, eC/M [PH TOPU30HTAJBHOM MOJIOXKEHUH OCH HUJIHHI-
PUYECKOTO YPOBHSI COBMECTHTb CPENHIOI0 HHUTb CETKH 6 CO IUTPUXOM
BbICOTOMeEpA 2.

Huseaup NiO25 mnpousBogctBa HapoaHoro mnpeanpusaTus
«Kapa Leifices (Mena, I'IP) (puc. 6). Ilo nanubiM mpeanpusiTHs-u3-
TOTOBHUTEJISI, NP MOMOLIM 3TOTO HHCTPYMEHTa MOXHO ONpefe]sTb
MpeBbILIEHUST CO CPeAHUMH omnOKamMu +2,5 MM Ha | KM mpu JBOHHOM
HMBEJIMPOBAHHM, TEXHHYECKHe JaHHble MPHUBelJeHbHl B Tabu. l.

UHCTpyMeHT BLIMYyCKAETCS KaK C FOPU3OHTAJbHBIM KPYroM, TaK U
6e3 nero. OcoGennocty Ni025: Hanmuuue KoMmeHcaTopa MJs YCTaHOB-

10



KN JIMHUH BH3UPOBAHMS B TOPH3OHTAJIbHOE MOJIOXKEHHE, TPSMOEe H30-
O6pajkeHHe B 3pUTeNbHON TPyOe, HABOASIUKH BHHT (PUKIMOHHOIO THNA
C JIBYCTODOHHHM pacHO/JOXKEeHHEeM pPYKOATOK I, BO3MOXKHOCTb OTKJa-
OBIBAaTh WJIM H3MepsTb TOPH3OH-
TajibHble YTJbl (€CJAW HHCTPYMEHT
uMeeT TOPH30HTAJIBHBIA Kpyr).

He6ouibiioe paccTosiHne MHHH-
MaJjpHOro BuaupopaHusa (1,5 w)
MO3BOJISIET NPUMEHSITh 3TOT HHCTPY-
MEHT TPU TEXHHYECKOM HHUBEJHPO-
BaHUM B CTECHEHHBIX YCJOBHUAX
(Ha cTpouTeJBHOH mNJOLllanKe NpPH
yCTaHOBKe 00OpyMOBaHUS B Kpym-
HOM wMamuHocTpoenun). Ilpu pa-
60oTe OChb BpalleHHs HHCTPYMEHTa
yCTaHaBJIHBAaeTCs] B OTBECHOe [O-
JIOJKeHHe MONbeMHBIMH BHUHTaMHu 4
NpU MOMOILM KpPYIJIOTO YPOBHSA 2, Puc. 6 Huseaup Ni 025.
n3obpaxkeHue KOTOPOro HAOLJIO-
naetcsi B 3epkajie 3. Pe3akoro u3o6pakeHHusl ceTKH A0OHMBAIOTCA Bpa-
HleHHMeM JOHONTPUAHOrO KOJbIA & OKyJaspa, pelKH — BpalleHHeM
MaxoOBHYKa 6.

Ha npennpusitusix CCCP, kpome Ni 025, pacnpocTpaHeHO MHOrO
MHCTPYMEHTOB JJIsi TEXHHMYECKOTO HHUBEJHPOBAHHS, H3TOTOBJEHHBIX B
[JIP. Hanpumep, Ni030 — ypOBeHHbIH HUBEJIHUD C TEXHHUECKHMH HaH-
HBIMH, 6auskumMu K H3 (cm. Ta6sa. 1) u HuBeaup Ni 060 — ypoBeHHBIH
HUBEJIND, NPUTOJHBII B OCHOBHOM HIJisi pabOT Ha CTPOMUTEJbHOH IJIO-
aaKe.

OnHno#t u3 moc/iefHux Mojesiell HUBeJHpa, TMpeNHA3HAYEHHOIO MJIs
IPON3BOJCTBA TEXHHYECKOTO HHUBEJIHPOBaHMS, pabOT HAa CTPOUTEJbHOH
nJolaagKe U MOHTaxa o6opynoBanus, siBasercs Ni 050, mo3BoJstomui
onpenesATb MNpeBLHILEHUS €O CpeldHell KBaJpaTHYECKOH OIMHOKOH
*+5 MM Ha | kM (cM. Ta6a. 1). MHcTpyMenT cHa6GKeH KOMIIEHCATOPOM
JJIsT aBTOMaTHYeCKOH YCTAHOBKM JIMHHM BU3UPOBAHHUS B TOPHU3OHTAJb-
HOe MOJIOXKEeHHe, HAaBOJAAIMIMM BHHTOM (DPHUKIMOHHOTO THINA, OpPUTH-
HaJIbHBIM yCTPOHCTBOM JJIsi NMPUBENEHHs HHCTPyMeHTa B pabouee mO-
JIOXKEeHMe.

Husenunp NiB5 (puc. 7, a) Benrepckoro ontuueckoro zasoja
(Bynamemr) siBAsieTcsi MHCTPYMEHTOM C KOMIMEHCATOPOM M T'OPH3O0H-
TaJIbHBIM KPYrOM C TOYHOCTBIO OTCUMTBHIBAHHS Hopsifka 1’. 3purenpHas
Tpy6a naer mpsmoe uaoOpaxkeHue. MHCTpyMeHT oGecneuuBaer ompe-
JleJieHUe TpeBbILIEeHHH Co cpenHell KBaxpaTHuecKod OmHOKOH *2 MM
Ha | kM. I'pybasi HaBogKa MHCTPYMEHTa Ha LeJb TNPOU3BOJAUTCS OT
PYKH, a TOYHAs — HABOASIUUM BHHTOM [ ¢ (PUKIHOHHBIM 32)KHMOM.
OTcuer 0O rOpH3OHTAJBHOMY KDPYI'y NPOH3BOLHTCS Yepe3 OKyJasip 2;
TOPH30HTAJBbHBIH KPYr MOXKET MepecTaBJATbCS NPH MOMOIIH  JHCKA
cMemteHuss auM6a. TexHuueckue MHaHHble HHUBeJUpa TPHBEJEHBl B
taba. 1.
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Kak BumHO M3 Ta6J. I, HHCTPYMEHT NOCTAaTOUYHO MOPTATHBEH (Mac-
ca 2,3 KI') ¥ HMeeT XOpOIIMe KayecTBa: CpemHsisi KBajpaTHYecKas
omnbKa yCTaHOBKM BH3HDHOH OCH KOMIIEHCATOPOM B T'OPH30HTAJbHOE

6

Puc. 7. Hupennp NiB5 u nose speHns ero BH3HPHON TPyObl.

nosoxkenve =074 ¢ puanasoHomM paGotel 8. M3so6paxkenue mny-
3bIpbKa KPYIJIOTO YpoBHS 3 (CM. pHC. 7, a), PacmoJIOKEHHOTO B BepX-
Hell yacTH Kopmyca HuBesJupa TPyObl, mepenaeTcss B MOJe 3pEeHHsS TPY-

Puc. 8. Husennp NiEl.

o661 (puc. 7,6). Hupeaup moxer mnpume-
HATbCSI NPU NPOJIOKEHHH HUBEJHPHBIX XO-
qoB III m IV xkjaccoB, HHBeNHPOBaHHH
Tpacc JIMHEHHBIX COOpYXKeHMH, pa3buBKax
Ha CTPOMTEJbHOH mJOllajKe M MPU TOPOJ-
CKHX CheMKax.

ITpennpuatuem MOM  BhimycKaloTcs
Takxe HuBeJaupb: NiB6, Mo KOHCTpyKIHH
aHAJIOTHYHBIH TpeNCTaBJeHHOMY, HO 0e3
ropusoHragabHoro kpyra; NiB3 u NiB4 —
BapuanTel 6e3 TMepejaun H306paxeHHUs
Ny3plpbKa KPYIJIOTO YPOBHS B MOJIe 3pEHHS
Tpy6sl (NiB3 — ¢ ropusoHTa/IbHBIM KpY-
rom).

Huseanp NiEl (puc. 8) Benrepcko-
ro onrtuyeckoro 3asoxa (Bymamemt) mno-
3BOJISIET, MO JAHHBIM TNpPEeANPHSATHS-H3TOTO-
BHTeJI, ONpeNlesaTh NPEeBBbILIEHHS CO CPe.-
Hell KBafpaTHuecKol omnb6ko#i =20 MM Ha
1 XM H npenHasHaueH B OCHOBHOM JJIs
NPOM3BOACTBA HHBEJNHPHHIX PaGoT Ha CTPO-
UTeJbHOH MJolajKe.

Hupennp cnabxeH KOMIEHCAaTOPOM ¢ mpexeiamMu paborsl =307,
MeTaJUIMYeCKMM TOPH30HTAJbHBIM KPyroM I co cpemHeil KBajapaTuuec-
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Ko omuOxo#i orcuera mopsapka 0°1 u cdepuueckum mapHHpOM 2
BMeCcTO NMOXbeMHBIX BHHTOB. IlJIf ycTaHOBKM OCHM BpalleHHsl HHBEJHpa
B OTBECHOE IIOJIOXKEHHEe 3aXKMMHOH BUHT 4 ocaabJsieTcss M HaKJIOHOM
BepXHEe# YaCTH HHBeJMPA OT PYKHU NYy3bIPEK KPYIJIOTO YPOBHSI 8 MpH-
BOJHUTCS Ha CEpeluHy.

Oxynap spurenbHONl TPYOGbl 5 PACHOJIOXKEH BePTHKaJbHO, HaBeje-
HHe TPYObl Ha Pe3KOCTh MO NPEAMETy OCYIIECTBJSIETCS BUHTOM 6, TOY-
HBIA MOBOPOT TPYObl B a3MMYTaJIbHOM HANpPaBJEHUH MPOUBBOJHUTCS
HaBOJALIMM BHHTOM 7 ¢ GPUKIMOHHBIM 3aXKMMOM, IpyOLlii — OT PYKH.

Manasa macca HuBenupa, HeGOJIbLIOE PACCTOSIHME MHHHMAJbHOTO
BHU3MPOBaHHMA B COYETAHHM C KOMIEHCATOPOM OO0JIbILIOTO JHAaNma3oHa
JeficTBUS JleJiaeT 3TOT MHCTPYMEHT YAOOHBIM IJisi pabOThl B CTECHEH-
HBIX YCJIOBHSIX.

Peiiky U mITaTHUBBI

Peiikn, npuMensieMble NpU NMPOHU3BOACTBE TEXHHUECKOrO HHUBEJIHPO-
Bauus, usrotasausBatorcsi no 'OCT 11158—65 ¢ mameunbiMu pede-
HuaMu 1o 10 mM. 151 M3rOTOBJIEHHST peeKk NMPHUMEHSIIOTCS JepeBsHHbIE
OpycKH, NpeiBapUTeNbHO NPONUTAaHHBlEe OJH(OH H OKpalleHHBe; KOH-
bl GPYCKOB YKPEIUISIIOTCS MeTaJJIMUeCKHMH OKOBKaMH. [lejienus Ha
pefikax MOryT OBITh HaHeCeHbl HA OJHOH CTOpOHe (OXHOCTOPOHHHE
pefiki) wiau Ha ABYX (IBYCTOpOHHHE), MPHYEM Ha NBYCTOPOHHHX pefi-
Kax JeJieHWs HAHOCATCSl KPAacKOH Pa3HOro liBeTa: Ha OCHOBHOH CTOpO-
He — uepHofi, Ha JONOJHUTEJNbHON — KPacCHOH.

Peiixa PH3 — uuBenupuas peHika uejbHas JABYCTOPOHHSSA;
npennasHauena asas uuseaupoanus III u IV kmaccos. Hauna peiiku
3 M.

Peiixa PH4 — cknamHas Tpex- WJIM YeThIpeXMeTpOBasi C JeJie-
HUSIMH Ha OJHOH CTOpPOHe (WMJIH IBYCTOPOHHSS), NpeJHa3HAaueHHas AJs
HupeaupoBanusi 1V kjiacca u TEXHUYECKOro (/s MOA3EMHOTO HUBEJIH-
poBauus mjiuna peiiku 2,1 m).

Peifixa PHT — pJaa TeXxHWYyecKOro HHMBEJHPOBAHHS CKJaJHAasd
JIBYCTOPOHHSIA AJUHON 4 M.

[Tpumensitorcss pefiku W APYyrofi KOHCTpyKuuH. Tak, MIMPOKO pac-
NpOCTPaHEHbl Pa3JBHKHbIE OJHOCTODOHHHE YeThIpeXMEeTpPOBble peHKH
OTEUYeCTBEHHOrO NPOM3BOJACTBA, a TaKXKe JBYCTOpPOHHMe pefiku Benrep-
ckoro 3asoga MOM c nosiycaHTHMETPOBBIMH J€JeHHAMH.

IItaTuBel [AJis reofe3nyecKuX HHCTPYMEHTOB H3TOTaBJMBAIOTCS MO
TOCT 11897—66 pasmsuxusie (IIP) u nepasmpuxubie (IIH).

IItaTuBbl pa3aBHKHbIE M3TOTOBJsIOTCS BhicoTol 120, 140, 160 cm,
a Hepasasuxkubie — 120—200 cwm.

FosoBKy ¥ GalmIMakd HOMKEK IITATHBOB H3TOTOBJSAIOTCA M3 MeTal-
Jla, a HOXKH — M3 JiepeBa WJIM M3 JIeTKUX AaHTHMarHHTHBIX CIJIaBOB
(mroparoMuHHiL) .

IIratuBbl AJ1 3apy6GeKHBIX HHCTPYMEHTOB, Kak NPaBHJO, HMEIOT
nepepsinible HoXkH (NiEl — merannnyeckue).
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§ 3. UccnenoBanug v noBepKH HHCTPYMEHTOB

Bce uHCTpyMeHTH 0 IpHMEHEHHUS] HX JOJKHBI OBITH HCCJe10BalHl,
moBepenbl 1 OTHIOCTHPOBAKLL ¢ TeM, YTOGhI MCMOJHHTENb ObL1 YyBepeH
B uX 0e3yCcJ0BHOH HaaeKHOCTH.

Ilpy mosyueHHH HHCTPYMEHTA HeOOXOAMMO YOEIHTbCSI B HAJIMYUH
BceX ero uacrefl ¥ MexaHuuecko# ux ucnpaBHocTtd. MHorza srta pabo-
Ta Ha3blBaeTcsl NMPHEeMOYHBIMH NOBepKaMH MHCTpyMenta. Omnpenenenue
NOCTOSIHHBIX HHCTPYyMEHTa Ha3blBaeTcs .ero uccjefoBaHueM. Brisiche-
HHe COOTBETCTBMSI MHCTPYMEHTa OINpeXeseHHBIM TreOMeTpHYEeCKHM Tpe-
O60BaHHUSIM Ha3bIBAIGT [i0JAEBBIMH NOBEPKAMH HHCTPYMEHTA, 4 ONepaluu
No NMPHUBENEHHUIO YacTeli HHCTPYMeHTa B MOJOXKeHHe, OTBeyawllee 3THM
Tpe6OBaHUAM, — IOCTHPOBKaMH.

Bo BpemMs skcmiyatTanuu HHCTPYMEHTOB MOKeT OBITh HapylleHa HX
peryJiupoBKa, MOITOMY HEKOTOpPble M3 MOBEPOK U IOCTHPOBOK HE00Xo-
JIHMO TIOBTOPATh MHOTAA Jaxe eXeJHeBHO, YTOObl B pe3yJbTaTax H3-
MepeHUH He NOSBJSANUCH CHCTEMaTHUeCKHe OLIHOKH.

MccnenoBanns m mpueMouHble MOBEPKM HHUBEJMPOB,
peek, LITATHBOB

[Ipu NpOW3BOJCTBE NPHEMOUHBLIX IOBEPOK HMHCTPYMEHTa HNpOBeps-
eTcsl HaJW4ue M NMPaBUJIBHOCTb JNEHCTBUS HaBOJSIIEro, 3/71eBallMOHHOTO
U MOABEMHBIX BHHTOB; BCE OHHU JOJKHbBI MJABHO NepeMelllaTh COOTBET-
CTBYIOLIHE YacTH KaK NMPH NPAMOM, TaK M NPU BO3BPATHOM JBHIKEHH-
X, a JefiCTBHE 3JIeBALlHOHHBIX BUHTOB He JOJXKHO MMeTb JodTa, T. e.
nepeMelleHne AOJKHO TMpeKpallaThcs cpasy nocJe NpekpalieHus Bpa-
HIeHUS W HauyWHATbCS OJHOBPEMEHHO C HayaJjoM BpallleHHS BHHTA.

Y HeKOTOpBIX HMBEJHPOB, HMEIIHX (PHUKUHOHHBI 3aXKHUM OCH
BpallleHUs] MHCTPYMEHTa, HeoOXOAHMMO TNPOBEPUTb AeHCTBHE €ro Ha
BCcell OKPYXKHOCTH.

Ecau naBoAsiliuil BUIIT MOTHYT, ero HeoO6XoaumMo cMeHuTb. Ilpu He-
paBHOMEPHOM BO3BPATHOM [ABHXXEHHH TPYyObl HEOOXOLHMO PaCTAHYTb
HWJIM CMEHHTb NpPYXKHHY, CMEHHTb cMa3Ky B obOoiiMe. CiaumkoM Tyroe
Wau cBOOOIHOE BpallleHHe HaBOAALIMX BHHTOB HCNpaBJiseTcs Bpalle-
HUEM DETyJHPOBOYHBIX Traek B HYXHY!0 cTopoHy. CummkoM ciaaboe
HWJIM TYroe BpalleHHe MOJbEeMHBIX BUHTOB TaKKe YCTpPaHSeTCSd COOTBeT-
CTByIOLLEH X peryjaupoBkoil. Jjisi 3TOro mojbeMHble BHHTH BBIBHHUH-
BalOTCS OO TeX MOp, MOKa B OTBEPCTHSX MX CTAKAHOB He MOABATCS
OTBEPCTHsI PEryJHPOBOYHBIX raek. B coBmelleHHble OTBEPCTHS BCTaB-
JIsieTcsl UITMJIbKA, W BpalleHueM NOAbeMHBIX BHHTOB COBMECTHO C pe-
TYJMPOBOYHBIMH TaKaMH AOOMBAIOTCS1 HOPMAJbHOTO BpAllleHHsS BHH-
ToB. [logbeMHble BHHTHl 3apyOeXHbIX HMHCTPYMEHTOB pPeryJupyloTcs
COrJIACHO COOTBETCTBYIOIIUM 3aBOACKHM HHCTPYKIHSAM.

HeyCTopmHBoe COCTOSIHME HHCTPYMeHTa OObACHsAeTcs BBITHGOM
J1aCTHHYATOR MPYKHHBL. DTa HEUCHPABHOCTb TPeGyeT pa3bOpPKu Bcero
Tperepa, cbeMa NPYXHMHBI ¥ BHINPABKH ee, YTO NMPOM3BOJMTCSA B Mac-
Tepcxon
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Heo6xonumMo TakxKe MPOBEPUTh MJAaBHOCTb XOAAa HHCTPYMEHTa INpH
BpAlLleHUH BOKDPYT CBOeH OCH WM NpU TYroM xoje cMmas3atb ee. Jas
37T0r0 TpyOy CHMMAIOT C Tperepa, OceByl0 CHCTeMy pa3bupaloT, oOcb
NPOTHPAIOT UUCTOH TPSANKOH ¢ GEH3UMHOM H 3aTeM CMasbiBaloT HeOOJIb-
mwuM (5—6 Kamesib) KOJMYECTBOM CMa3KH, KOTOpas HMeeTcsl B KOMI-
aexkte 3UIT uncrpymenTa.

Ilpn uccnenoBanuu 3puUTEAbHBIX TPYO Heo6XoAuMO yOenuTbC B
BO3MOXKHOCTH TOJIyYEHHSI Pe3KOro H300paKeHMsi CeTKH M INpPeJMEeTOB.
VcnpaByenue mapaJjiiakca CeTKH HHUTell JOJIXKHO JIEerKO IPOH3BOJHTH-
cs1 HealauuTesJbHbIM TepedOKyCUPOBAHHEM 3PHUTENBHOH TPYOHI.

HccaenoBanye MOCTOSTHHBIX MHCTPYMEHTOB, NMPHMEHsIEMbIX JJisl TeX-
HMUECKOTO0 HHMBEJMPOBAHHS, CBONUTCS K ONpElesIeHHIO YBeJHUEHHS
3pUTEJNbHON TPYOBl M LIEHB! JeJeHHd HHJIHHIPHYECKOTO yPOBHS. YBeJu-
yerue OmNpenessiercss OJHOBPEMEHHBIM pacCMaTPUBaHHEM HUBEJHPHOH
pefiky uepes 3puTesbHYI0 TPyOy M HEBOOPYXKEHHbIM rjasoM. Jlas
3TOro pelKy YCTAaHABJMBAIOT B XOPOLIO OCBEIIEHHOM MeCTe Ha pac-
CTOSIHMH b M OT HHCTPpyMeHTa. 3aT€M PacCMaTpPHUBAlOT PEHKy OIXHOBpe-
MEHHO OJHHUM rJla3oM B TPyOy, a APYrHUM IJ1a30M — MHMO Hee U CUH-
TAlOT YUCJIO JeJeHuil PeHKH, YBHJEHHBIX HEBOOPYXEHHBIM TIJa3oM,
nomaglilee Ha ONHO JieJieHne pelikd, YBUJIeHHOe yepe3 TpyOy, UTO U Ja-
er yBeJuuyeHue vX.

Omnpenenenne neHbl AeseHust T ypoBHefi NMPOU3BOAUTCS MO peiike,
ycTaHOBJEHHOH Ha poBHO{l miomanxke Ha paccroanuu [ mopsinka 50 m
OT UHCTPYMEHTA.

Iena nmesenusi BBIUHCASETCS KaK yroJ, Ha KOTOPLIH HaKJIOHHUTCSH
BU3HPHAs OChb IPH TepeMelleHHd My3bipbKa YPOBHSI Ha ONHO JIeJeHHe:

v __ 0" (ag —ay)
- 1]
nl

rjge n — YHCJIO JAeseHHii YPOBHS, Ha KOTOPOE MepeMeCcTHJICH MY3HIpeK
ero Mexjy oTcueramu no pefike a; u ap. Ilpu atom nenaercss He MeHee
TPeX YCTAHOBOK My3bIpbKa LMJHHIPUYECKOTO YPOBHS B pas3HbIX Me-
CTax HIKaJbl C OJJHOBPEMEHHBIMH OTCYETaMH MO pefliKe.

Eciu Ha ammyJsie ypOBHsI HET JAeJIeHHHl, TO K HeH TNpPHKJIEHBaeTcs
nosiocka OyMaru ¢ MpeABapHUTeNbHO HAaHECEHHBIMH MeJeHHSIMH uepes
2 MM.

Y HHCTPYMEHTOB C KOMIEHCAaTOPOM HCCJeLyeTCsl MpaBHJIbBHOCTb pa-
60Tbl KOMIeHCcaTopa B Npeaesax ero nedcTBus BHOJb JHUHUH BH3UPO-
Bauus U MepneHAUKYJsspHO K Hel. O6 HCIpaBHOCTH KOMIEHcaTopa
CYAST MO MOCTOSIHCTBY OTCUETOB MO pefike, B2ATLIX BHauaJe NPH cpel-
HeM MOJIOXEHWH My3bIpbKa YCTAHOBOYHOI'O YPOBHS, a 3aTeM NpH CMe-
LIleHHH ero NOABEeMHBLIMH BUHTAMM BMepel, Ha3al U B CTOPOHBI MO OT-
HOLIEHMIO K JIMHUM BHU3HUPOBAHUA Ha BeJUUYMHY AHaNa3oHa HeHCTBHA
KoMrmeHcaTopa (c yueToM IeHbl mejieHusi ypoBHs1). Eciu orcuerst mpu
5TOM MeHsI0TcA 6oJiee yeM Ha OMMOKY OTCUMTBIBAHHS, TO HHUBEJNUP
CJeAyeT OTIPAaBUTb B MacTePCKYIO IJI PEMOHTA.

Ilpu uccnemoBanuu HuBesupa HJI-3, kpome yBenuuenus TpyGHl H
UeHbl JeJeHust YpOBHs, ompenessiercs Koadpduuuent K BricoTOoMepa.
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Ilns 3TOro Ha MECTHOCTH KOJIbSIMH 3aKDENasiloT JBe TOYKH Ha pac-
crosiiin 100—120 M ¢ npeBbimenneM h=1—2 M. [IpeBbinenyue BHaua-
Jie ONpeessiloT MHOTOKPAaTHO TeOMeTPHYECKHM HHBEJHDOBAHHEM U3
CepeMHbl XOPOUIO BHIBEDEHHLIM HHCTPYMEHTOM, a 3aT€M TaKiKe MHO-
TOKPaTHO — HccaenyeMbiM Hueaupom HJI-3, nmpuuem cpenHiolo HUTH
CeTKH HeoOXOAMMO HABOJHTb Ha OAMHAKOBBle oOTcueThl. Onpenesus
CPeJlHHe OTCUETHl Q¢p M bep MO pefikaM, BHIUUCASIOT KO3(h(dHUIMEHT KaK

h
Qcp — bcp :

K=

Ecnu 3HaueHne xoadduimenta He paBHO 5, TO HHCTPYMEHT OT-
[paBJsIOT B MaCTePCKylo, TJile COOTBETCTBYIOIIMM HepeMelleHHeM KOM-
MOHEHTOB OO'bEKTHBA BHICOTOMEpa ycTaHaBauBaloT K=05.

Peiiku, nmpumeHsieMple npu NPOH3BOACTBE TEXHHYECKOTO HUBEJIH-
pPOBaHHs, MOABEPraloTCs CAEAYIOUIUM HCCIELOBAHUSM.

1. Onpenesienue ueHbl geneHuH pedKH.

HccaenoBanuio NnoxBepraloTcsi METPOBbIE M JELMMETPOBBIE HHTEp-
BaJbl Peek.

Has ucciienoBaHusi pefiky VKJIaAbIBAalOT B TOPH30HTaJbHOE MOJIO-
JKenue 6e3 nporu6a U Ha ee NOBEPXHOCTb KJAAYT KOHTPOJBHYIO JIH-
HeliKy WM HaTATHBAlOT KOMIAapUPOBAHHYIO PYJETKY C MHJJIHMETPO-
BLIMH JI€JIeHHUSIMH.

Jna cdukcupoBanus Hauaja WIKaJdbl K MSATKE PefKH MJIOTHO TMpH-
JXHMMaIOT Je3Bue OPUTBH M JeJaloT OTCUETHl MO JuHelike (pyJeTke) B
HauaJjle IIKaJbl U Ha TPAaHULAX BCEX HCCJAeNyeMbIX HHTepBaJjoB. 3a-
TEeM CIBUraloT JHHeHKy (pyJerky) Ha 1—2 MM, MpPOU3BOIAT BCe OT-
CueThl MOBTOPHO M BBIYMCJAIOT pasHocTH oTcyetoB. Kosebanus onHoO-
HMEHHbIX pPa3HOCTell OTCUETOB AOJIKHBI ObITh He Gosiee *=0,2 MM.

OTkJIOHEHHS W3MEePEHHBIX BEJHUYMH METPOBBHIX HHTEDBAJOB PpeiKH
(nenennsn 0—10, 10—20, 20—30, 30—39) oT MX HOMHHAJBHOTO 3HA-
YyeHHs1 JOJKHBEI ObITh He OoJiee =3 MM, a JelMMETPOBHIX — He OoJjiee
4-1 Mm.

2. OnpenesienHe pasHOCTH TOJIOXKEHHS HyJiedl 4epHOH M KpacHOMH
CTOPOH peeK MPOM3BOAMTCS CPaBHEHHEM OTCUETOB MO KPacHOH H uep-
HOl ctopoHam. [Jsi aToro pefiky ycraHaB/JMBAalOT Ha pacCTOSHUH
20 M or HuBeaupa. IIpu noJsioxkeHun my3bIpbKa LHJIMHIPHUYECKOTO YypO-
BHSI CTPOTO Ha CepeluHe AeNalOT He MeHee NMATH Nap OTCYETOB IO
YepHOH M KpacHOH CTOpOHAM INpPH PasHbIX BbICOTAX HHCTPyMeHTa H
BLIYMCJSIOT CPEJHIOI0 PAa3HOCTb MOJIOKEHHS HYJeH.

ItaTuBH reofesuyeckKux HHCTPYMEHTOB JOJKHH OHTb yCTOH-
yupbl. EcjiM mtaTHB HeyCTOHUYUB, TO HEOOXOIMMO NMOATAHYTb Kpemex-
Hble OOJITHl M PACK/JIMHHTH WJIH 3aMOYMTb B BOJe ero JepeBsSHHHIE yaec-
TH B MeCTaxX COeIHHEHHs C T'OJIOBKOI LTaTHBa W OallMaKaMH.

Jlsisi ycTaHOBKM peeKk Ha CBA3YIOIIMX TOYKaX, KpOMe OOBIUHBIX
6alIMakKoOB M KOCTBbLJIEH, MPHMEHSIIOTCS TakKXKe IPOCTeHIIHe MeTaJslIH-
YyecKHe KOCTBUIM U JiePeBSIHHble MKC-KOJIbsl, HMeIollHe NPHCHOCOOaeHUs
ISl ynoOHOH ux mepeHocku (puc. 9).
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TMoJseBble MOBEPKH U HCTUPOBKHU HHUBEJHMPOB

ITosieBble MOBepKH NPOHM3BOAATCSH B TAKOH MOCJEJOBaTeNbHOCTH.

1. TloBepka KpyrJoro ypoBHs.

Oco Kkpyzao2o yposus OosxcHa 6biTo NAPAANEAbHA OCU BPAULEHUS
Huseaupa.

BpamenueM noAbeMHBIX BUHTOB ITy3bIPeK yDOBHSl NPHBONAT Ha
cepelquHy, a 3aTeM TpyOy HHBequpa noBopauuBaioT Ha 180°. Ecau my-
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Puc. 9. Kocthiin u  HKc- Puc. 10. Cxema mOBepKH TIJIaBHOTO
KOJbSE  AJAsSl  TEXHHYECKOTO YCJIOBHSI TEOMETPHYECKOro HHBENHPO-
HHBEAMPOBAHHUS. BaHHS.

3bIpeK YPOBHSI OTKJIOHHJICSI OT CPEeJHEro MOJIOXKEHUS, TO NMOJIOBHHY €ro
OTKJIOHEHHS] MCHPABJISIIOT IOCTHPOBOYHBIMH BHHTaMH YpPOBHA. 3aTeM
TIOBEPKY, a MpH HEOOXOAMMOCTH M IOCTHPOBKY HOBTOPSAIOT.

2. IloBepka ceTKH HHUTEH.

Topusonrasbnas Hute cetku doaxcHa 6biTo nepneHOuKyasipHa K
ocu spaujeHusn HUBeAupa.

[ mpousBomcTBa MOBEPKH OCb BpallleHHs HHUBEJHpPA yCTaHABJIH-
BAlOT OTBECHO M GepyT OTCUeT Mo pefike NPH pacCTOsiHuM N0 Hee 20—
30 M; mocJie 3TOr0 HaBOASIIHM BHHTOM 3pHTe/]bHYIO TPyOy nepemerua-
0T B a3UMyTaJIbHOM HampaBjieHud. Ecin oTcuer mo peiike mpu 3TOM
MeHseTcsi, TO MOBOPOTOM ONpaBbl CETKH MOCJe ocnabsieHus: Kpemnex-
HBIX BHHTOB HOOHMBAIOTCH TAKOrO MOJIOKEHHS HUTeH, YTOOB OTCYeT NPHU
IBUKEHUH TPYGbI HABOASLIHM BUHTOM OCTaBaJCs MOCTOSHHBIM.

3. IToBepka ryiaBHOTO YCJIOBHS YPOBEHHBIX HHBEJHPOB.

Ocv yuaundpuueckoeo yposHs 00Ax%HaA ObiT6 nNApassesbHa BU3UP=
Hoti ocu 3puteabHoti Tpybol. TToBepka nenuTcs Ha JBe YacTH.

l-a wvactb. Ocb yusundpuueckoeo yposHsa u BUBUPHAR OCb 3pu-
TeAbHOoLl Tpybbl OOAINCHOL ALHATL 8 NAPAANEAbHOLX OTBECHbLX MAOCKO-
CTAX.

J1st mpousBOACTBAa NMOBEPKH HUBEJIHD YCTaHABJAWBAlOT B pabouee
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noJioXKeHue Tak, 4ToObl OJMH M3 €ro MOAbEeMHBIX BUHTOB GBI PacroJo-
JKeH MO HampaBJeHHI0 BusupHOH ocu. Ha paccrosHun 60—100 ni ye-
TaHaBJUBAIOT PeliKy U OepyT OTCUET MO Hed NPHU CpPefHEeM MOJOKEHHH
My3bipbKa UMJINHIPUYECKOTO YPOBHSA. 3aTeM, Bpallasi MOMAbEeMHbIE BHH-
Thl, PacHOJIOKeHHble NepHeHIHKYJASIPHO K BH3UPHOH OCH, B pasHbie
CTOpPOHBl Ha 2—3 000pOTa, HAKJOHSIOT HHUBEJUD B MOMEPEUHOM K JIH-
HUH BHM3HPOBAHMS HANpaBJIEHUH. DJIEBAllHOHHbIM BHHTOM YCTaHABJIH-
BalOT OTCUET MO pefike, PaBHbI HCXOMHOMY, H 3aMeUalOT MOJIOKEHHE
Ny3bIpbKa LMJIHHIPHYECKOTO YpOBHs. TO Ke camoe JesialoT, HAKJIOHHB
HUBEJHD B IPOTHUBONOJIOXKHYIO cTOpoHy. Eciiu mpu HaKJIOHAX HHUBeEJH-
pa B pasHbie CTOPOHBI MY3BIPEK IMJIHHIPUYECKOTO YPOBHSI OTKJIOHSIET-
csl B pa3Hble CTOPOHBI 6osiee ueM Ha 4 feseHHs, TO HEOOXOIUMO OTBIO-
CTHPOBATb HHBEJHP, TEPEMECTHB TOPHU3OHTAJbHO PaCHOJOKEHHBIMU
HCIPaBUTEJIbHBIMM BUHTAMM KOHEI| YPOBHSI (MJIM CETKy TpyObl) B
HYXKHYIO CTOpPOHY. :

2-1 wacTb. Ocb Yuaundpuieckoeo YposHs u BU3UPHAS OCb TPYObL
OOAICHBL N€XHCATE 8 NAPAAAENbHLIX 20PUBOHTANbHOIX NAOCKOCTAX. )

[loBepKy 3TOro ycjoBHsi peKOMeHAyeTcs NPOM3BOIUTb MO CJEAYIO-
wei cxeme (puc. 10, a). Ha MectHocTH 3akpensisitor Tpu Touku A, B,
C ua onno# npsiMoii ¢ paccrosiuusimu AB=20,6 m, BC=20,0 wm.

Ha roukax A u B ycranaBiuBaloT peiiku, 3aTeM CTPOTO Ha CepelH-
He MeXay HuMH ycraHaBauBailoT HuBeaup (Cr. I) ¥ mpPOM3BOAAT OT-
cueThl Mo peikaM a; u by, mOCJe uero HUBEJHD CTaBAT B Touke C
(Cr. 2) u npousBoisT eme gBa orcuera a, H b,. IIpu stom

ay—by =h,
ag—by =H. e
IlpeBHieHne #, onpefesieHHoe cO CTaHUMH I, CBOGOAHO OT BJIMA-
HUSl OWIMOKH 3a HECOOJIOeHHe HCCIEeLyeMOro YCJOBHS W TOraa h—
h’=A, ayroa i” MeXJy BU3BHPHO OCbIO H OCbIO YPOBHSI BBIYHCJMTCA KaK
i”=10-A.

HcnpaBienne yraa i” HUBeaHPa TPOM3BOAMTCS MOCJHE YCTAaHOBKH
3J1eBallUOHHBIM BHHTOM Ha peiike B Touke B orcuera
U TNOCJeAyIOLMM TNpHBeJEeHHeM NYy3bIpbKa LWJIHHIPHYECKOTO YDPOBHA
Ha CepeMHy IOCTHPOBOYHBIMH BHHTAMH.

DTy NOBepKy MOXKHO MPOM3BOAUTH TaKxkKe HHUBEJHPOBAHHEM Ha
pPaBHBIX M 3HAUYMTEJbHO He PaBHBIX BU3MPHBIX mievyax. Ha mecTHocTH
ycTaHaBJIMBAIOT ABe pelku Ha paccrosuuu 50—60 M (puc. 10, 6); yc-
TAHOBHB HUBEJIMD Ha cepefuHe, 6epyT ABa OoTcyeTa a@; U b; mo pefkam
H ONpeJessiloT MpeBbIlIeHHe

-

h, = a, —b;.
3arem YCTaHaBJHBAOT HHUBEJAUDP Ha PAaCCTOSAHHHU MHHHMAJILHOTO
BH3HPOBaHuA OT O,ZlHOﬁ U3 peeK U ONpenesaIoT NpeBbILIeHHe
hg = Qg — bf;.
18



CpaBuuBas pe3y/bTaThl HUBEJUDPOBAHHUS M CUWTas orcuer b, Geso-
MUO0UHBIM, ONYYaAIOT

Ah = b, — h,.

JList 10CTHPOBKHM TJIAaBHOTO YCJIOBHSI 3JIEBALIAOHHBIM BHHTOM Ha
JajbHell pefiKe yCTaHaBJMBAIOT OTCYET, HCIPABJEHHBIH Ha BEJIUYHHY
Ah. 3ateM my3blpeK LHJIUHIPHYECKOrO YPOBHS NPHUBOLST HA CEPeIUHY
IOCTHPOBOYHBIMH BHHTAMH.

IToBepka, a nmpn HEOGXOAMMOCTH M IOCTHPOBKA MOBTOPSIIOTCS, MOKa
Ah Gyner He Gosee *4 MM.

TloBepKH M IOCTHPOBKHM HUBEJUPOB C KOMIEHCATOPOM

IloBepku KpyrJioro ypoBHSI M CETKH HHTeil NPOM3BOISTCS aHaJo-
THYHO NOBEPKAaM YPOBEHHBIX HUBEJIHPOB,

[1aBHOE yc/IOBHE HHBEJHPOB C KOMIIEHCATOPOM (opMyJsupyercs
Tak: 8 npedesax paboTol. KOMNEHCATOPA BU3UPHOLLL AY4 3PUTEAbHOL
TpYybor Ooascen 6biTo eopusoHTasbHoim. [loBepka menaeTcsi Tak — XKe,
KaK U MoBepKa IVIaBHOT'O YCJIOBHSI YPOBEHHBIX HUBeJHPOB (cM.puc. 10).
IOcrupoBka NPOM3BOAUTCA YCTAHOBKOH MCHPABJEHHOTO OTCUETA IPH
NOMOIIM BUHTOB ceTKH; y HuBesupa NiEl HyKHBIH oTcuer ycTaHaBJH-

BaeTcsl BpallleHHeM omnpaBbl 8 (cM. puc. 8) ONTHYECKOro KJMHA TOCJe
ocnabJieHHss CTOMOPHOTO BHHTA 9.

IMoBepka u toctupoBka Huseaupa HJI-3

Y nuBesupa HJI-3 B moJsieBBIX YCJAOBHSIX NPOU3BOASAT JBe MOBEPKH.

1. IloBepka KpyrJoro ypoBHS — aHaJIOTHYHA NOBepPKaM YpOBEH-
HBIX HUBEJHDOB.

2. IloBepka rJiaBHOTO yCJIOBUS:

npu 20PU3OHTAALHOM NOAONCEHUU OCU YUAUHOPUHECKO20 YPOBHS U
BUBUPHOL OCU 3PUTEeAbHOLi TpYyObL BbLCOTHLLE wWTPpux OOAJCEeH Cco8na-
0aTb ¢ 20PU3OHTANLHOL HUTHIO CETKU.

IToBepka menaercss NBOHHBLIM HHBEJHDOBAHHEM BHepel NPH pac-
cTOsiHMM MexXAy Toukamu 50—60 M u nHasedenuu cpedueil HUTU ceTKU
HQ OTCHeT, pasHblli 8bLCOTE UHCTPYMEHTQ.

ITycTb iq, ip — BBHICOTA MHCTPYMEHTA, @, b — OTCUETH MO BBHICOTO-
MepHOMY WITPUXY B Toukax A u B coorBerctBenHo. Torma ommubka x
B OTCcuUeTe Mo pefiKe H3-3a HeCOOJIIOJEHHUS TJAaBHOTO YCJIOBHSl BBIYHC-
Jaurtcd no dopmyae
ia+ ip a-+tb

2 2

X =

IMpu x>4 mm BpamieHueMm BuHTa 8 (cM. puc. 3) ycTaHaBJIMBAIOT
BbICOTOMEpPHBIN INTPUX HA OTCUET, paBHbIH (b—X), U IOCTHPOBOYHBLIMH
BUHTAMH UHJIMHIPHYECKOTO YPOBHS NPUBOASIT €ro My3blpeK Ha cepe-
IUHY.

IToBepka nmosTOpsieTcs.
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§ 4. Monesbie paGoThi

TexHnueckoe HuUBeNNpPOBaHHE MPOH3BOIMTCS, KaK IPaBHJIO, CIIOCO-
60M «H3 cepefHHbI» NPH HOPMAaJbHOH JAJIMHE BU3HPHBIX Jyueld, paBHOH
100 m; npu 61aronpusiTHBIX YCJIOBHSIX PaGOTHI: YBEJIHUEHHH 3PHTEJb-
HOU TPYOBI He MeHee 25X, LieHe JejieHHsI IMJIMHIPHYECKOrO YpPOBHSI He
Goaee 15” Ha 2 MM u Xopowei moroge (THXO, MACMYPHO) BO3MOKHO
YBEJHYHTb AJIHHY BH3HPHBIX Jydell no 150 m. Paccrosinus no peek us-
MepsIloTCsl 1araMu, JONYCTUMOE HepPaBeHCTBO BH3HMPHBIX Jyded Ha
cranuuu — 10 M.

[lo xapakrepy opraHusanuu M BHINOJHEHHS] FE€ONE3MYECKHX PabOT
IPH TeXHHYECKOM HHBEJHPOBAHUM XOJbl OBIBAIOT:

— PAa30MKHYTble, IPOK/NaabiBaeMble MeXIy ABYMS TOUKaMH C H3-
BECTHBIMH OTMETKaMH — pelepaMu;

— 3aMKHyTble (NOJIHTOHBI), KOTJa XOX KOHYaercsl Ha HayaJbHOMH
TOYKeE;

— BHCAYHe, ONHpaloniyecs Ha OAHY TOUYKY C H3BECTHOH OTMETKO,
IpUMEHSIOLIHECS KaK HCKJIOYeHHe W 00s13aTe/bHO HHUBeJHpYoLlHecs
ABaXKIbl (B 5TOM cJyyae JOMYCTHMOE PAacXOxJeHHe MpeBbllleHuii pas-
Ho =50V L-V 2=-+70V L mm). .

ITpu npousBoACTBE TEXHHUECKOTO HHBEJHPOBAHHST MOXKHO BBIe-
JUTb CJeAyIollMe TPH TPYINBI 3a1au:

— omnpefeseHHe OTMETOK TOUEK HJIH NpPEBBINIEHHH MeXNy HHMH;

— HocTpoeHHe nMpoduiell MecTHOCTH MO 3aJaHHOMY HanpaBJleHUIO;

— BBIHOC TOYEK HA MECTHOCTH C 3aJaHHbBIMHU (INPOEKTHBIMH) OT-
MeTKaMH.

TIpu pewenuu mepBoil Tpymnbl 3afay HUBEJIHPOBAHHE BeNEeTCS IO
TOYKaM, IIJIaHOBOEe MOJIOXKEeHHe KOTOPBHIX He ompejensieTcsl U BbiOHpaer-
csl U3 ycJaoBHSA ynoGCTBAa M NPOM3BONUTENBHOCTH HUBeIHpOBaHus. s
MOJIyYeHHs NMPO(UAS MECTHOCTH INPH PEIIeHHH BTOPOH Tpymmel 3ajxay
IO HUBEJHPOBAHHUS MO 3aLAHHOMY HanpaBJIEHHIO Da3MeyaloTcss W 3a-
Kpemyaioress Toukn uepe3 100 (unorma 50 uau 20) M, a Takwis nepe-
ru6bl penabeda. HuBesnpoBanue npu 3TOM BeJeTcsl MO CTPOrO 3ajaH-
HOMY HaNpaBJIeHHIO, U HA CTAHLUAX KPOME CBSI3YIOIUUX MOIYT OBITh
NpOMEXYTOuHble TOUKHU. PelieHue TpeTbeHd rpymmbl 3agau  CBOJHTCS
K OTJIOKEHHIO Ha MECTHOCTH 3apaHee BBIYHUCJIEHHOT'O IPEBBIILEHHSI.

PaccMoTpum mopsinok paGoThl NPH TEXHHMYECKOM HHBEJHPOBAHHH.
Ilpn nBycTOpOHHHX peHKax Ha CTaHIMM 0e3 NMPOMEXKYTOUHBIX TOYEK
pPEeUHHKH IMOJA PYKOBOACTBOM HabJilonaresss 3a6UBAIOT KOCTBIIH (MJIH
MKC-KOJIbSI) B BBIODAHHBIX TOYKAX M CTaBAT Ha HUX peliku. Husemaup
ycTaHaBJMBAIOT B pabouee NMOJOKEHHE MO KPYrJOMY YPOBHIO, 3aTeM
O6epyT OTcueT MO BepXHeH M cPefHeH HUTAM CETKH 4YepHOH CTOPOHBI
sapneit (1, 2) u nepenueit peek (3, 4, Ta6a. 2). Ilocne aroro pe#iku
NIOBOPAUMBAIOT K HabJIONaTe/ 0 KPACHOH CTOPOHOH M CHMUMAalT OTCYe-
THl TOJIBKO 110 CpexHell HUTH nepenHeit u 3angueid (5, 6) peek. o
nepexona Ha CJAENVIOIYI0 CTAHLUMIO NPOU3BOASAT TaKHe BLIUHCJIEHHS.
KoHTpOJIMpYIOT NPaBUJIBHOCT OTCYETOB MO peHKaM, AJs Yero BHIUMC-
JISIOTCS1 PA3HOCTH BBHICOT HyJell MATOK peek.

20



Ta6auna 2
JKypHan TeXHH4YECKOro HHBEAMPOBAHHA MO JABYCTOPOHHMM pefiKam
Xox or creH. pen. 24 o Bpem. pen 11

OrcueTn! 1o pefikam,
Howepa P— i K TIpeBBILIEHHsT, MM
cramut | “yepuoe TpuMeyanue
TOueK PaCCTOSIHHE|  3anpuiy nepegHuit BRIYHCJIEH- cpefiHee
3 T Hoe
hH_ K cp
1 1008(1) | 1300(3) Pasnocru:
P 310(13) | 1318(2) | 1611(4) | —0293(9) peiika Ne 1 —4686
| 311(14) | 6006(6) | 6296(5) | —0290(10)| —0292(12)| peiika Ne 2 —4686
per. 24—1 4688(7) | 4685(8) —3(11)
Hy = 101,585
1315 1455 —
2 501 1816 1925 —0109 fa = 103,438
1—o | 470 6500 6613 —0113 —0l111 ho = —1,853
4684 4688 14
0700 1217
3 417 1117 1617 —0500
o3 | 400 5805 6307 —0502 —0501
4688 4690 +2
4 520 0500 1490
1020 1992 —0972
3—BpeM. | 509 5704 6677 —0973  |—0972
pem. 11 4685 4687 +1
3431 =3 292863 33038 hn = —1876
L =686 m —3752:2 — —1876 fn = —1876 + 1853 = —23 M
fren = +50//0,7 = +42 MM
(7) = (6) — (2),
(8) = (5) — (4),

KOTOpble JOJKHBI B mpefenax =5 MM paBHSITbCS H3BECTHBIM 3Hauelll-
AM (cM. npuMeyande Tabg. 2); 3aTeM BBIUHCJSIOT TPEBbIIIEHHS [0
YepHOH M KpacHO# cTOpOHaM peek

(9) = (2) — (4),

(10) = (8) — (5)
¥ UX Pa3HOCTb

(11) = (9) — (10) = (8) — (7).
Pasnocts (11) npeBbinienuii, BHIYHCAEHHBIX 1O YEPHOH W Kpacnoi

CTOpPOHaM peek, He AOJKHA mpeBbuaTh =10 MM (¢ yyeToMm pasnocti
4—562 21



BbIcOT HyJiefl nsToK peek). IIpu coOmoneHHy 3TOTO AONYCKAa BBLIYHC/IA-
10T cpejHee NpeBblilleHHe Acp HA CTAHIUU i

(12) = 5-1(9) + (10)).

JlajbHOMEpHblE PACCTOSIHUS BLIYHCJASIOT KaK PasHOCTH OTCYETOB

10 BepXHeH W cpegHell HUTAM CETKH
(13) =(2)— (),
(14) = (4) — (3). B

Hesepuble ofcueTbl, 3amycaHHble B KypHaJ, NepeYepKUBAIOT Of-
HOH 4YeTKOH 4epToli, a HOBble OTCYEThl NUIIYT Ha CJAEAYIOUIEH CTpOKe.

IIpn nuBenHpoOBaHUH 1J151 MOCTPOEHUs MpodHIell MECTHOCTH MOKET
6bITL nplMeHen »kKypHasa HHOI ¢dopMmbl Jlopsnok paGoTbl Ha CTaHLHUH
ocTaeTcd NPEXHIN, HO TaK KaK PacCTOSAHHS MO XO04y npodujell M3Me-
peHLl 3apaHee, OTCUETOB 110 BepxHeill HUTH He paenaercsl. JKypHaa 3a-
noJHsercs B cienylouieM nopsiake. Ilocse ycTaHOBKH peek H HHBeJH-
pa npousBoasT orcuer (1) mo yepHoii cropoHe 3ajHell peHKH H 3amH-
chIBalOT B XKypHaa (tabu. 3). 3aTeM BH3UDYIOT Ha MepPEJHIO PEHKy u
6epyT oTcueT (2) no 4YepHOH ee CTOPOHe M 3alMCBLIBAIOT 3TOT OTCYET
B XKypHaJa. [Tocse 3TOro peeyHHKH MOBOPAYUBAIOT PefKH KpacHOH CTO-
poHoii kK HaGmaogaTtento U GepyT nepennuit (3), a 3aTeM 3ajgHUil (4)
OTCYETHl C 3alHChI0 B COOTBETCTBYIOIIHE CTPOKH U cTos0ubl. [Ipn atom
3aJHUH U mepegHUH OTCYEThbl MO pellKe 3aHOCAT B OAHY CTPoKy. Kowurt-
poJsieM NpPaBIJILHOCTH Pab0Thl Ha CTAHLUHUH fABJAETCA paBeHcTBO mpe-
Bbilielii B npcredax =10 MM ¢ ydeToM Pa3HOCTH BbICOT HYyJel peex
Ha Kpachoii cTopore (B paccMoTpeHI'OM TNpHMepe BBLICOTHI HyJeil Ha
KPaCHOH CTOPOHE OJHIIaKOBHI)

(8) = (1) — (2):
(6) == (4) — (3).

[lepexon Ha c/e]1ylOIIYI0 CTAHIIIIC POU3BOAUTCS MOCJe OMpejeJe-
HUSI CPEIHETO MpeBbIlleHHUs

(7) = 5 1(5) + (B)1.

ITpu TexHHYecKOM HHBENHPOBAHHH pefiKH He CHaGXKAKOTCS YPOBHS-
MH; A/ UCKJIIOYeHHs OWHNGOK 32 HAKJIOH peek MPH .OTCUMTBIBAHHH HMX
NIOKAUUBAIOT B MJIOCKOCTH BH3HPOBAHHsI U GepyT MHHHUMAaJbHBIH OTCUET.

IIpn HaauyuHM NPOMEKYTOUHBIX TOYEK Ha CTAHLUHU MOcJe OTCYETa
(8) mo uepno#l cropoHe 3ajgHeli peHkH TepeNHHll PEEYHHK CTaBMT
pefiky nocJiefoBaTeJbHO Ha BCe TOYKH, HauyudHAs OT 3aJHeld MO XOAy
B mpejesaX BO3MOXKHOM AJMHBI BH3HpHOro Jsiyya. Otcuern (9) — (12)
Ha TPOMEKYTOYHBIX TOYKAX OEpyTCsl TOMbKO 1O YEPHOH CTOPOHE peiKH
¢ 3anucbio B rpade «ImpoMexyTouHble». 3aTeM pefKy yCTaHaBJIHBAIOT
Ha nepejHell Touke M AenarT orcuer mo uepuod (13) u kpachoit (14)
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CTOpOHAM MepefHel peHKH, a 3aTeM H 1O KPAaCHOH CTOpOHe 3ajHefl
pefiku (15).
KonTposib npaBu/ibHOCTH PaGOTH Ha CTAHLHH AHAJOTHYEH MpPeibl-
AyLieMy
(16) = (8) — (13);
(17) = (15) — (14);
(16) — (17) < £ 10 mm;

_%QFJL)= (18).

s Toro utoObl NPH HHBEIHPOBAHWHM He MPOMYCTHTb TOYEK, 3a-
KPeIVIeHHbIX NpPU pa30MBKe NHKeTaXka, HAG/I0JATe/I0 MOJe3HO HMEThb C
CO0Oli BBINHCKY H3 NMHUKETAXKHOH KHHMXKKH O DAaClOJIOXKEHHH perepoB,
IUKETOB, MJIOCOBBIX M JPYTHX XapaKTEPHBIX TOYEK.

HusennpoBanne ¢ 0AHOCTOPOHHHMH peHKaMH MOXKET NMPOU3BOJUTH-
€ C ONHOTO WJIM ABYX FOPU3OHTOB MHCTpyMeHTa. Ec/iu HUBesMpoBanue
BeJeTcsA ¢ ABYX FOPH30HTOB, TO MOPSANOK Omepaldii Ha CTaHIUHH OCTa-
eTcsl TeM JKe, YTO M NPH paboTe C JBYCTOPOHHHMH peHKaMHU; OTCUETHI
NpH BTOPOM TOPH30HTE MIPAIOT POJIb OTCYETOB [0 KPACHOH CTOpPOHE
pefikn.

HupennpoBaHHe ¢ OZHOCTODOHHUMH pefKAMH H TIPH OJHOM TOPH-
30HTe HMeeT GoJiee yOpolleHHbIH xapakTep. ITocsie ycTaHOBKH peek Ha
TOYKAX HHUBEJHUD YCTAHABJHBAIOT MOcepejHHe, NPHBOAAT B paGouee No-
JIo)KeHHe U OepyT oTcuerhl no 3anHeit peiike (1, Ta6sa. 4) u mo nepen-
Hell peiike (2) ¢ mocJenylOIIMM BBbIYHCJIEHHEM MNpPEBBIIEHHsT HA CTaH-
UK ’

)= 1)—(2).

Ecan Ha craHUMH MMeIOTCS NPOMEXYTOYHbIe TOYKH, TO MOC/Te OT-
cyeta no 3ajiHeli pefike (4) nepefHHii peeyHHK CTAaBHUT peHKYy, a HiIBe-
JIMPOBILMK Geper OTcueThl Ha NPOMEXKYTOUHBIX Toukax (b) — (8) B
npejenax BO3MOXKHO! JJIMHBI BH3HDHOTO Jiyya, a 3aTeM H Ha NepenHel
Toyke (9), mocie yero HUBEJIHPOBLINK MEPEXOAHUT Ha HOBYIO CTAHIHIO
u 1. 1. Pabora Ha cTaHuuu nojyuaercs GeCKOHTPOJBHOH, MO3TOMY Ta-
Kasi HUBe/JHPOBKa NMPUMEHseTCsl KaK HCKJIOUeHHe.

ITpu BbIHOCe TOUeK ¢ Hamepej 3aJaHHBLIMH (TMPOEKTHBHIMH) OTMET-
KaMH BHauaJie TOTOBAT Pa30HBOYHble HAaHHBbIe: BBIYHCASIOT MPOEKTHOE
npeBbllIeHHe Agp, KOTOPOE HAaZO OTJOXKHUTh KaK Pa3HOCTb OTMETOK BHi-
HocHMO# Touku Hyp u penepa Ho,, 0T KOTOPOro 3Ta TOYKa BBIHOCHUTCS

hap = Hyp— H,.

3areM Ha MeCTHOCTH YCTAaHaBJHBAlOT HHMBENHP C TaKUM pacyeToM,
yToObl OH CTOSJI MOCepelHHe MeXJIy penepoM U BLIHOCUMOH TOUYKOH.
BasiB 3apnuit 3 orcuer Ha pemepe, BbIUHCAAIOT OTCYET, KOTOPHIH ROJ-
JeH ObITb MOJIy4eH Ha BBLIHOCUMOH TOYKe

M =3—hy
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U, TJIsifisi B 3pDUTENbHYI0 TpyOy Ha pefKy, mepelBHTAIOT ee HaJ TOYKOL
BBEPX — BHH3 TakK, YTOOHL MONYYHTb OTcueT I, paBHHIH BbIYHCJIEHHO-
My; TOTJa NATKa PeHKH OKaXKeTcs Ha 3aJlaHHOH OTMeTKe.

§ 5. KamepaabHbie pa6oThl

KawmepasbHas o6pa6oTka MaTepHaJoB HHUBEJNHPOBAHMS JEJHTCS Ha
npeaBaputeibiple (06pab0TKa MOJEBBIX KYPHAJOB) M OKOHYATEJbHbie
Bblykc/eHdsi. IIpy OKOHYaTe/NbHbIX BBIYHCJAEHUSAX OLIEHUBAETCS TOY-
HOCTb Pe3y/bTaTOB HUBEJMPOBAHMS, YPDABHHBAIOTCSA PE3y/bTaThl H Bhi-
YHCJISIIOTCS OTMETKH TOUEK. ‘

IMpensapurenbHble BHIYHCAEHHS] HAYHHAKOT C TILATEJAbHOH NPOBEPKH
BCeX 3alHced M BbIYMC/IEHHH B XypHaJaX. 3aTeM Ha KaxAoH CTpaHHu-
fle MOACYHUTHIBAIOT CyMMbI 3afHux (2 3) u mepepnux (2 IT) orcueros
H HaXomsT HX NoJypasHoctb. [locse 3TOro BBIYHCISIOT CyMMy CpPEeIHHX
fipeBbimenuii (Zhcp). TlocTpaHMYHBIM KOHTPOJIEM BBHIUHCJIEHMI SABJISA-
eTcsi paBEHCTBO

1
s (23 — 2I1) = Zhep.

PacxoxneHHe 06bsicHAeTCS BO3MOMKHBIMH OTKJOHEHHSMH BCJENCT-
BHE OKDYIJIEHHil MPH BbiBEIEHHH CPEIHEro.

[Tpn HamMyuKM OTCYETOB 1O BepXHEH HHUTH BHIYHCSIOT CyMMbl JaJib-
HOMEPHBIX PAaCCTOSIHMA M JJHHY XOofma, cuuTas Ko3(D(UIMEHT KajbHO-
Mepa paBHbiM 200.

OxonuatesbHble BBIUHC/IEHHSI HAUHHAIOTCA C OLIEHKH TOYHOCTH pe-
3yJbTAaTOB IIMBEJMPOBAHUsI MyTeM ONPEIEJEHHS BeJHUYHHB HEBA3KH
XoAa fn KaK Pa3HOCTH NpeBBILIEHHI, MOJyYeHHbIX MeEXAy JaHHBIMH
TOYKAMH U3 HHBEJIHPOBAHUS fiy U H3BECTHHIX #

fn = hn — ho.
Besnuvna nosydeHHBIX NpeBBIIEHUH An paBHSETCS CyMMe MOCTpa-
HUUHBIX CYMM CPEJHHX MPEBBIIEHUH M0 JaHHOMY XOLY

hﬂ = 2 (thp). ’

B cjJaydyae HHBEJIUPHOro XOona, ONHpaluierocsd Ha JgBe TBEpAble TOY-
KH, H3BECTHOE NpEeBbILIEHHE /’lo BBIYHUCAAETCS KaK Pa3HOCTb H3BECTHLIX
OTMETOK KOHeuHOH Hy m nauvajbHOH Hy touek Xopa, u Torma

hy = Hy — H,.

Ecnn HHBeNHpOBaHHe NPOMSBOAMTCA MO 3aMKHYTOMY MOJHILOHY, TO
M3BeCTHOE MpeBbieHHe fg GYyAeT paBHO HYJIIO.

Bucsiune HUBeJHPHble XOAbl HUBEJIHUDPYIOTCSH ABa*KAbl M TOTAa MNpe-
BhILIIEHHE Ag BHIUUCASIETCS KaK MNOJNYCyMMa MpPEBbILIEHHI ABYX HHBe-
JIUDHBIX XOJOB.

KauecTBo HHMBeJHPOBAaHHA OLEHMBAETC CPaBHEHHEM MOJy4YeHHOH
HEBSI3KH [p ¢ JOMYyCTHMOH HEBA3KOH [ron.
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B namewm npumepe (tabi. 5)
fn = — 10,081 — (93,405 — 103,438) =
= —48 MM < fron = + 501/1,45 = 4 60 mm.

Pacnpenenenne HeBA3KH NPOM3BOAMTCS ¢ OOpaTHbIM 3HAaKOM MO-
POBHY Ha BCE CTAHIIWM; MONpaBKa BHIUMC/AAETCA JeJeHHEM HEBSI3KH Ha
4HCJIO CTAHLHUH N ¢ OKPYTJIeHHeM [0 LesJoro MUJJIMMeTpa

h
A1 er — f_'
n
Ta6auua 5
Benomoctn
BLIMHCJEHHS OTMETOK penepos
TlpeBnl-
HanMeHoBanue Asuna | Tpesbuue- | rjonpapka LIEHHS] OTMeTRE
H HOMEp TOoueK onﬂam cpg;‘:ee A, MM ";‘%f;ll’ii?; H, m
. hepy M hyenpr M
Cren. pen. 24 103,438
Bpem. pen. 11 0,70 —1,876 +23 —1,853 101,585
Bpem. pen. 12 0,30 —2,253 +10 —2,243 99, 342
I'pynr. pen. 25 0,45 —5,952 +15 —5,937 93,405
1,45 |—10,081 448 —10,033 —10,033

h,=—10,081 hy = 93,405 — 103,438 = —10,033 m
fn=—10,081 + 10,033 = —0,048 m = —48 wy;
fron = +501/ 1,45 = 60 my;

48
Ap =— 10 =+ — £33 wm.
™ L 1,45
BoasMoxHo TakKe pacnpenesieHne HEBA3KH MPONOPLUHOHAIbHO AJIH-
He xolla Mexay Toukamu. [Ipd 3ToM BHauase HaxoAaaT Ay — I10-

npaBKy Ha | KM Je/neHHeM Bcell HeBSI3KM Ha BCIO AJIMHY XOja, a 3aTeM
BEIYMC/SAIOT MONPABKH Ha CEKUHH NPOMOPLHOHAJNBHO HX IJHHAM,
CyMMa Bcex MonpaBOK HOJKHa ObiTh PaBHa HeBs3Ke ¢ OOPaTHBIM
3HAKOM
PA = —f.

VcnpaB/ieHHble TPEeBbUIEHHSI BBIUUC/SIOTCS CJOXKEHHEM CpeaHHX
NpeBbILIEHUH ¢ MONpaBKaMH Ha CTaHUMH, NPHYeM AOJIKHO ObLITh

zhucnp =.thp + 2A.

OTMeTKH Bcex CBSI3yIOIUMX TOYEK BBIYHC/AIOTCA MOCJe]0BaTeJbHbIM
npubasjeHreM NpeBbilleHMH K OoTMeTKe 3ailell TOUKH. KOHTpPOJb BHI-
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YHCJAEHHH COCTOMT B PaBEHCTBE CYMMbI HCIPAaBJIEHHbIX MpPEBbILIEHUN
Pa3HOCTH OTMETOK KOHEYHOH M HayasJbHOH TOYek Ha cTpaHulle

Shienp = Hy — Hy.

3aKJ/II0UHTENbHBIl KOHTPOJb BHIYHCIEHHH MO BCEMY XOAY COCTOUT
B TOM, YTO NOCJEJHAS BblUHCJelIHass OTMeTKa NOJXKHa PaBHATbCS H3-
BECTHOMY ee 3HAYeHHIO.

OxonuatesnbHasi 06pa6oTKa JXYpPHAJOB HHUBEJHPOBaHHs AJS TMOCT-
poenns npoduseil Begercsa B caMoMm KypHage (cM. ta6a. 3). OTMeTkH
CBA3YIOIHX TOYEK CUMTAIOT aHAJOTHYHO NPHBeJeHHOMY B Tabua. b. Lus
BbIYHCJ/IEHHs] OTMETOK NMPOMEXKYTOUYHBIX TOYEK Ha CTaHLUHHM BHayaJje Ha-
XOJAT OTMETKy FOPH30OHTa HHCTPYMEHTa (FI/I) npuGaB/ieHHeM 3aJHero
OoTcYeTa IO YEPHOH CTOPOHE K OTMEeTKe 3aJHell TOUKH

(19) = (20) + (8).

OTMeTKH NPOMEXYTOUHBIX TOYEK MOJYYalOT BbIYUTAHHEM COOTBET-
CTBYIOLHHX OTCYETOB IO pefike U3 otMeTkH I'M

@l)y=(19)—©) u T 1

O6pa6oTKy KypHa/ja HHBEJIHPOBAHHA MO OAHOCTOPOHHHM pelHKaM
C OJHHM rOPH30HTOM HMHCTPpyMe€HTa MOXXHO BECTH ¢ BBeJeHHeM mompa-
BOK B BBIYHCJEHHblE OTMETKH (CM. Tal.. 4).

IIpu sTOM oOlleHKy KauecTBa HHUBEJHUPOBAHHS MPOU3BOJAT OOBIYHBIM
Cnoco6oM, a OTMETKH BCEX TOYEK BBIUHCJHSIOT uepe3 TOPH30HT HHCTPY-
MeHTa.

ITocTpaHUYHBIM KOHTPOJIEM MPaBUJILHOCTH BBIYHCJIEHHH SBJsIETCH
PaBeHCTBO Pa3HOCTH mocJeJHell U NMepBOil OTMETOK Ha cTPaHHlle BTpa-
(e OTMETKH BBIYHC/JIEHHbIE W CYMMbl BBIUHCJIEHHBIX MNpeBbllIeHHil. 3a-
TeM [POHU3BOJAMTCH pacrpejeseHHe HEBA3KH 10 XOAaM MO TOMY IKe
NPHHUMNY, YTO U IPU ABYCTOPOHHHUX peHfKaxX, HO HCIPABJAIOTCS YyXKe
BbIYHCJIEHHBIE OTMETKH C TaKHM pacueroM, 4ToObl NPH PaBHOMEPHOM
yBeJHUYEeHHH MONpPaBKH MOCJeNHSs OTMeTKa Obljla HCIOpaBjieHa Ha Be-
JIMUMHY TIOJIHOH HeBfI3KH. Bce OTMETKH MPOMEXKYTOYHBIX TOYEK Ha
CTAaHLU¥ MCNPaBJAIOTCS Ha NONPaBKYy, BBOJHUMYIO B OTMETKYy 3aaHeHl
TOYKH Ha CTaHIHUH.

3aK/IOUHTEJbHEIM KOHTPOJIEM MPAaBUIbHOCTH BBIYMCJIEHHH MO XOAY
SIBJseTCS PaBEHCTBO BHIYHCJIEHHOrO 3HaYeHHsi OTMETKH MocJelHel ToY-
KH ee HCTUHHOMY 3HauyeHHIO.

YpaBHMBAHHE CHCTEM JIHHHH TeXHHUECKOr0 HHBEJIMPOBAHHs MPOH3-
BOAUTCS cHOCOO60M Y3JI10B. I"I@pimox paﬁoTbx 0pU 3TOM pacCMOTPeH Ha
caydyae CHCTeMbl C OZHOH Y3JOBOH TOYKOH.

Bnayane cocraBasitor HeMaciutTaGHyH CXeMy HHUBEJHPHBIX XOMOB,
rje yKasblBalOT OTMeTKH H; HUCXOJHBIX penepos, JJIHHbI L; xomnos ¥
YHUCJIO N; CTAaHLMH OT penepoB A0 y3J0BOH TOYKH, CyMMbl M3MepEHHBIX
npesbilieHUi A; no xomam (puc. 11). 3areM BHIYHC/ISIIOT Beca HHBe-
JIUPHBIX JIMHHA

c c
Pi= — uwm Pj=—,
n; L[
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re ¢ — MOCTOSHHBIH KO3((HIHEHT, BeJHUHHA KOTOPOTO BhIOHMpaercs
H3 yAoGCTBa BbiUHC/IEHUH (3HAYeHHs P JOMKHBI ObITh B Mpefenax
1—10). IMocse 3TOrO ONpEAEJSIOT YacTHEE 3HaueHuss orMerku H; ys-
JIOBO{i TOYKM NO CyMMaM H3MepeHHbIX MNpeBBHIIeHMH A; MO  KaXAOMY
X0Jy Kak Hi;=H;+h; © U3 Bcex UaCTHbIX 3HAUEHHil BHIYHCIAIOT BEPO-
ATHeHee (cpegHee BECOBOe) 3HaUEHHEe OTMETKH TOUKH
% (P, - Hy) -
Hg= .
sP;

HeBsi3kM B X0JaX BBIYHC/SIOT KaK Pa3HOCTH YAaCTHbIX 3HAUEHUH OT-

METKH y3JIOBOil TOYKH H ee BEPOsITHEHLIEro 3HaueHHs

f{ = H; _'He'
KauecrBo HUBEJUPOBaHHsl OlleHHBAeTcs aHaJIOTHYHO OJHHOYHBIM

X0/laM’ cpaBHEHHEM MOJIYYEHHbIX HEBSI30K C JONYCTHMbBIMH.
YpapuuBanue GoJiee CJIOXKHBIX CHC-

TeM HHBEJHUDHBIX XOJOB MOXKET Ipo- 8,Hs
HU3BOJHUTbLCA CNOCOOOM 3KBHBAJEHTHOH Lonoh
3aMEeHBbl. oc"ae e

Ilocse ypaBHHBaHHA XONOB H BHI-
YHCJIEHHSI OTMETOK TOYeK COCTaBJISAET-
csl BEIOMOCTb OTMETOK TOYEK XOJa H
OTYeT O BbIMOJIHEHHOH padore. Craue
MOJJIeKAT: BCe [OJEeBble KYpHAJHI,
BEJIOMOCTH OTMETOK TOYeK, cXeMa XO- [

h

h

n Mg
OB U TexXHHUeCKHH oTueT. B oTuere AETAETAE e+ "oe: "ot
HeOO0X0JHMO OTPa3uTb ycJoBUA pabo- [onoh
THl, TIpUMeHsieMble WHCTPYMEHTHI, Me- 2£°7DEBE
ToAbl HaOJIONeHHH H 06pabOTKH, HC- 0,4,

XOJAHble NaHHble, KPATKHE PE3YJbTAThI
paéoT, 4 TaKXKe COCTaB HCHOJHHTE- Puc. 11. CxemMa HHBEJIHDHBIX
JieH, OCHAllleHHOCTD, [IJIAHOBHIE U (DaK-  XO[O0B C ORHOH Y3JO0BOH TOYKOH.
THYEeCKHe CPOKH BLINOJHEHUS PabOThI
H 3aMeyYyaHHs [0 OpraHU3anuy paGoTH.

Bce noKyMeHTBHI mOJIKHBI GBITH MOJANHCAHBL, TNPOHYMEPOBaHBl H
cOpOLIIOPOBaHbl /M CJIOXKEHH B MAlKH ¢ COCTaBJEHHEM ONMCed.

§ 6. OcoGennoctn padors ¢ Huseaunpom HJI-3
(c HaKJOHHBIM Jy4OM)

Husennpom HJI-3 o6uruHo paGoTalor «H3 cepeAuHb» (cM. pHC. 5).
[Tocne ycraHOBKH MHCTPYMEHTa MO0 KPYIJIOMYy YPOBHIO MPOU3BOIAT
JaJIbHOMEPHHIH OTCUET MO peiiKe M 3aHOCAT ero B XKypHan B rpady
2 (rabua. 6). 3aTeM cpeQHIOI0 HUTb CETKH HABOAST Ha OJHO M3 JHellHd-
MeTPOBbIX JeJIeHHH pefKH ¢ TaKMM pacueToM, yToGbl TNpPH TOPHU30H-
TaJIbHOM MOJIOXKEHHH OCH IHJIHHIPHYECKOrO YPOBHSI BHICOTHHIM WITPUX

5—562 29
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nonasa Ha peliky. OTcueTel Mo cpelHeil HUTH N, W 1O BBICOTHOMY
HITPUXY @ 3aHOCAT B rpadel 3 U 4 NpH B3TJsANe Ha 3aJHIO PeiKy H
B rpadsl 5 u 6 — npu B3rasje Ha NepeqHIO peliky (np, b) Ha Kax-
JOH cTaHLUHMH. 3aTeM MAJIs KOHTPOJs GepyT OTCUeThl elle pas, CABHHYB

CPeIHIOI HHTb ceTkH Ha 1—2 nM. KoHTpoJsieM mpaBHJIBHOCTH OTCUETOB
6yner paBeHCTBO

(a,—as) = 0,8 (n,— ny) + 3 mm.

KamepanbHas 06pa6oTKa XypHaja HHBEIHDPOBaHHs HauH-
HaeTcs ¢ BbIUHCJeHUs pasHocrei [8 (n, — ns)] B rpade7 u [10 (a—b)]
B rpacde 8, a 3aTeM YJBOEHHHIX BBIUHC/JEHHbIX IPEBHILIEHHH B rpa-

¢de 9
9h = 8 (ny — na) + 10 (@ — b)

U dx cpenHux 3HaueHuii B rpade 10. B rpacde 11 Brruucnsitor mnouy-
YeHHble NPEBHILEHHS, PaBHbLle NMOJOBHHe CPEJHHX YJIBOEHHHIX.

IIpu oQpaGoTke XypHaja Qs KOHTPOJS BBIYHC/ISIOT CYMMBI
rpad 2, 4, 6—11. Ha npoMexXyTOYHBEIX TOYKax GepyT mo OJHOMY OT-

cuery (IIK 12) u B mocTpaHHYHOM CYMMHMPOBAHHH 3TH YH(JIa He y4acT-
BYIOT.

KoHTpo/sieM BbIUMC/IEHH}I SIBJASIIOTCS PaBEHCTBA:
10 (Za — Zb)= 210 (a — b);
38 (npy — na)+ 210 (a — b) = Zhoyy;

';_Zhsuq = Zhno.n'yq + 2 Mm.

BrlunciieHHe HeBSI30K H yPaBHHBaHHEe XOJO0B INPOU3BOAHUTCHA 00BIY-
HBIMH MeTOJaMH.

T'rasa 11

BbICOTHbIE TEOAOJIMTHBIE XOJAbI

§ 7. OCo0EHHOCTH M TOYHOCTb BBICOTHBIX TEOHOJHTHBIX XO[0B

[TpunnunuanpHOe OTJIHYHE BHICOTHRIX TEOJOJHTHBIX XOJOB OT XO-
JIOB T€OMETPHYECKOr0 HUBEJHUPOBAHHUSI 3aKJIOYaercsi B ONpeJleseHUH
NpPEeBbIMIEHHH MO YIJIy HAKJIOHA BU3HPHOTO Jiyua U PACCTOSHHIO MEXIY
toukamy (puc. 12). IIpeBriieHHss BBIYMCAAIOTCA MO (QOpPMyJe OIHO-
CTOPOHHET0 TPUTOHOMETPHYECKOTr0 HHBEJHPOBaHHA

h=h+i—1, (1
rie i — BHICOTa HHCTpYMeHTa, [ — BbicoTa BH3HPOBaHHsS (BHICOTA
5* 31



PEeHKH OT MJOCKOCTH NMATKH N0 BUAMMOrO MOJIOKEHHsI Ha Hell cpelHeH
HUTH).

BesnuuHa h’ Bbiuncagerca no gopmyaam
— W =diga, 2
ecJId M3MepeHO TOPHU30HTaJbHOe INpPOJOXKeHHe d PacCTOSHHS MEeXIy
TOYKaMH (0. — yroJl HaKJIOHa BU3UPHOrO Jiyya);
— K = Dsina, " (3)
ecJIM U3MePeHO HaKJOHHOe paccrosinue D, u
1 .
—h = Y Knsin 2a, (4)
eclli pacCTOsiHHe ofpejeseHo HUTSHBIM JajbHoMepoM (3mech K —
K03 GdHUIHEHT najpHOMepa, n — JNaJbHOMEPHBIH OTcUeT HO pelKe).

BoluuciieHust  npu  OnpelesieHHH
NPEeBbIIEHHH B BBICOTHBIX TEONOJIHT-

D 7§ HBIX XO[aX CJ/Oo)KHee, YeM IpH Teo-

— % ] | ¥ ~ MeTpHUECKOM HHBEJHPOBAHWH, O/HAKO
KOJIMYEeCTBO CTaHUUH JJIg omnpejeJe-

= it % HHUS TIPEBbIILIEHITH, 0COGEHHO B repece-
J’% ; YeHHOII H TOPHON MECTHOCTH, 3HauyH-
4 —= TEJbHO Mellbllleé U TPOU3BOAUTENb-

Puc. 12. Cxema tpuronoMetpu- HOCTb TPyZa Bbimie. Kpome Toro, npu
YecKOro HHBeIHPOBAHHA. MPOJIOXKEHHH BBICOTHBIX TEOMOJHUTHBIX

XOLOB BO3MOXKHO OIpefiesieHHe IJ1a-
HOBOTO IOJIOJKCHIIS TOYEK, eCAH H3MepHATh H FOPHU30HTAJIbHbIE YTJIbI
MeXy HanpaBJeHUIMH.

[IpuMeHeHne ynpolueHHHIX (GOPMYJ TPHTOHOMETPHUUYECKOTO HHBEH-
poBaHus 6e3 ydera BJHSAHHS KPHUBHU3HBI 3eMJu U pedpakuuu oOnpas-
HaHO TeM, 4TO AJHHbI BH3HPHBIX Jyueld He mpeBocxomsar 150—200 M u
HUBEJIHPOBAHHE BeeTCs, KaK MPaBHJIO, U3 CepelluHbl HJIH B NPAMOM H
o6patHoM HanpaBJeuusix. Jlo mocinenHero BpeMeHH HauboJibilee pac-
nNpocTpaHeHHe HaXOLHJU BBHICOTHbIE TEOJOJHUTHbIE XOIbl, Ha3biBaeMble
TaxeOMeTPUUYECKHMH, KOTrJla PAacCTOSIHHS ONpeneNsioTcs NPH MOMOIILY
HHUTSHOTO JaJbHOMEpa WJIM JuHarpaMMbl B TPyOe, a NpeBbIIEHHS HJIH
BhUKCAsAIOTe Mo dopmysam | U 4, uau onpejensioTes mo Auarpamme
(B TaxeoMerpax-aBTOMaTax). -

TouHocTb ompefeseHHsi NPEBBIIEHHIT B TaKMX XOJaX HeBeJHKa:
nopsaaka +40 mm Ha 100 M, a HeBSI3KH B 3aMKHYTHIX X0JaX He JOJIXK-

8
Hbl npesbimath +-0,04 T (cm), roe s — pJMHa X0ola B MeTpax,
n — YHCJO JHHHUH.

B cBsial ¢ pa3BHTHEM reoJe3HuecKoro npHOOPOCTPOEHHS U Macco-
BbIM M3TOTOBJIEHHEM ONTHYECKHX JaJbHOMEPOB M TEOJLOJHUTOB (0OCOGEH-
HO TEOJOJUTOB C KOMIEHCAaTOPAMH INPH BepPTHKAJbHOM Kpyre) Bce
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GoJibiliee pacrnpocTpaHeHHe MOJYYaloT. BHICOTHBIE TEOMOJHUTHBIE XOJBI,
crniocoGHbIe 3aMeHATh XOJAbl TEXHUUECKOro HUBEJHPOBaHUS. DTO NOCTH-
raercsi mpaBHJIbHBIM NOLGOPOM HHCTPYMEHTOB M COOTBETCTBYIOILEH Me-
TOJAMKOH M3MepeHHU#l ¢ yuyeToM BEeJHYHHBI YIrJOB HAK/JIOHA, TOYHOCTH HX

Ta6aunma 7

OxupgaeMble cpefiHMe KBaJpaTHYeCcKHe OIIHOKM B XOJaX TpPHIOHOMETPHYECKOro
HHUBEJHpOBaHMA B MM Ha 1 Km

a) my :d=1:2000

my ==+5” mg = +10”
= = = = =
a’ = : o o 2 =) =) =
g | 2 2 8 2 S 2 2
|| Il Il || Il It Il ]
] S < < ] = = =
5 11 16 20 22 15 21 25 29
8 11 14 16 11 15 18 20
10 21 30 36 41 23 32 40 46
15 21 25 - 29 16 23 28 32
15 31 44 53 62 32 46 56 65
22 31 37 44 23 32 40 46
20 41 58 72 83 43 61 75 86
29 41 51 59 30 43 53 60

6) my:d = 1:5000

mg = + 5” mg = +10”
. = | 2 : : = a a a
a [=} =) 0 o o o n o
w -— — N n —— — [~
Il Il Il I I Il Il ]
] ~ o - ™ = < =
5 7 10 12 13 12 16 20 23
. 5 7 8 9 8 11 14 16
10 10 14 17 19 14 20 24 28
7 10 12 13 10 14 17 20
15 13 19 23 27 17 24 29 34
9 13 16 19 12 17 21 24
20 18 25 30 35 21 29 36 41
13 18 21 25 15 20 25 29

TMpumeuanne., IlepBuii pag uupp AA KaMmKAOrO yrJa HAKJIOHA — OWIHGKH OAHOCTOPOHHErO
HEBEJHDPOBAHHS; BTOPOR PSAJ — JBYCTOPOHHEro (B MPSIMOM H OGpAaTHOM HANpABJECHHSX).
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H3MEpPEHHsl N TOYHOCTH H3MEpPEeHUs] PACCTOSHHH, a TaKXe JONYCTHMOM
Be/IHYMHLI BU3HPHBIX ILJIEY,

Jlnsi opreHTHPOBaHMs NPH BbIGOpE HHCTPYMEHTOB W METOJOB Beje-
HUs pabor B TabJ. 7 npuBeldeHbl pe3y/bTaThl NPEIBAPUTENBLHOrO pac-
Yyera TOYHOCTH BBLICOTHBIX TEONOJHMTHBIX XOJOB B 3aBHCHMOCTH OT OC-
HOBHBIX NapaMeTPOB: [JIMHEI BH3WUPHOTO' Jiyda, OmHGOK OTpeneseHus
YIJIOB HAKJIOHA, OIUHOOK H3MePeHHs PaCcCTOSHHI.

Ananua pesyJbTaTOB BHIYHC/AEHHH MO3BOJISIET CYMTATh, UTO €CJH
H3MepATb PaCCTOAHHS ¢ OTHOCHUTEJIbHBIMH CPEeJHUMH KBaJApPaTHYECKHMH
omu6kamu 1:2000, a yribl co cpelHUMH KBaJpaTHUECKHMH OMIKOKa-
MH 5", To MOXHO NPOKJIaJAbIBAaTh BHICOTHbIE TEOJOJHTHbIE XOIbI C
TOYHOCTBIO TEXHHYECKOro HMBEIMPOBaHHs (CpelHsisi KBaJpaTHYecKas
omu6ka =25 MM Ha | KM) B ClIeAyIOMIUX YCJIOBHUSAX:

— IIPH OJHOCTOPOHHEM ompeJeNeHHH NpPeBbIIIeHN# BU3HPHBIMU JYy-
yaMu AjauHoi 100 M Ha MeCTHOCTH ¢ yriaMM Hak/JoHa o 8° H BH3Up-
HpIMM JydaMu AauHO# 200 M Ha MECTHOCTH C yrJIaMH HakJOHa 10 6%

— NpH JABYCTODOHHEM HMBE/JIMPOBAaHHU OIpeJeseHHe IpeBblleHHU
B NIPSAIMOM M O0GPAaTHOM HampaBJieHHsiX yMeHbllaer OmuGKH HHUBEJIHPO-

Banust B )2 pas M Jaer BO3MOXKHOCTb NOJNYYHTb TOYHOCTb TEXHHUEC-
KOro HHBEJHDOBAHUSI NPH YKJIOHAX MecTHOCTH Ao 12° nmpu d=100 M 1
1o 8° npu d=200 wm;

— JaJbHefillee yBeJHYEHHE TOUHOCTH [OCTHTaeTcsi yMeHblIeHHeM
JJTMHBI BH3HPHOrO Jiyya ¥ npu d=50 M JBYCTOpDOHHEe TPUTOHOMETPH-
yeckoe HUBeJHPOBaHHE B3aMeH TEXHHUECKOTOo BO3MOKHO Ha MECTHOCTH
C yrmaMu HakJaoHa o 20°.

Ecnu uamepaTh paccTosiHHS ¢ OTHOCHTE/NbHBIMH CPeJHUMH KBajpa-
tHyeckMMHU omubkamu 1 : 5000 mpu Tex ke omHOKax H3MepeHHs yr-
JIOB, TO TOYHOCTb TEXHHUYECKOrO HHMBEJIHPOBAHHS MOXeT ObITb JOCTHUT-
HyTa B CJAEAYIOLIUX YCJIOBHSAX:

— INPU ONHOCTOPOHHEM HHBEJHPOBaHUHU Jgyuamu B 100 M Ha MmecT-
HOCTH ¢ yriaMu HakgaoHa no 20° u syyamu B 200 M — ¢ yriaMu Ha-
KioHa jpo 14°%

— NpH JABYCTOPDOHHEM HHBEJHPOBAHHH BO3MOXKHO  MOJYYHTb
+25 MM Ha | KM Ha MeCTHOCTH ¢ yrJaMu HaxkJjoHa Ko 30°

B Tta6a. 7 npuBefeHbl TaKXe OXHAaeMble OIINOKH HUBEJIHUPOBAHHS,
[O3BOJIAIONINE ONPENENUTh YCJIOBHS, B KOTOPBIX BO3MOXHO IMOJYYUTb
TOUHOCTb TEXHHYECKOTO HHUBEJHUPOBAHUS IMPH H3MEPEHHH VIJIOB C
omunbxkamu +10”. '

§ 8. HucTpyMeHThl AJis NMPOKJAAbIBAHHSE BBICOTHBIX
TEOJOJIUTHBIX XOH0B

Jlnss uaMepeHusi BepTHKAJbHBIX YIJIOB B BBICOTHBIX TEOJOJHMTHBIX
X0Nax NPHMEHAITCS ONTHYECKHe TeoNoauThl. PaccrosaHus onpejens-
I0TCSl, KaK MPaBHJIO, ONTHYECKUMH JaJbHOMEpPaMHU.

Bo3moxXHO omnpejeneHne paccTOiHuWi M APYTUMH crocobaMu: 1O
IOCTOSIHHOMY BEPTHKAJbHOMY HJIM TOPH3OHTAJbHOMY GasHcCy, JEHTOH
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HJIH DYJIETKOH, a TaKKe HaubGoJiee NPOrpecCUBHBIMH HHCTPYMEHTaMH
IJ1s1 onpefieJieHUsi PacCTOSHHA — cBeToJaJbHOMEpaMH.

TeomoauThl

B ra6u. 8 npuBeeHsl TeXHHYEeCKHE XapaKTePHCTHKH HauboJsee pac-
NPOCTPaHEHHbIX B NPOU3BOACTBE TEOJOJHTOB, H3TOTOBJSEMBIX IIPO-
mbiniedHocteio CCCP u I'IP.

O6IHM NpH CO3LAHHM BCEX COBPEMEHHLIX TEONOJHTOB SBJSETCS
CTpeMJleHHe YMEeHbIIHTh BJHSHHE BHEUIHHX (DAKTOPOB: BCe YacTH pas-
MelamTcs BHYTpH Kopnyca. OnHOBpeMeHHO NpPOU3BONUTCH YHHU(HKA-
IUs MHOTHX JeTaJjiefi: OJUHAKOBBIE MJs BCEX TEONOJHUTOB 3aXKHMHbIE
¥ HaBOJfLIME BHMHTH, OJMHAKOBble MOACTaBKH (Tperepnl), NO3BOJANO-
mue pab6oTaTh MO TPEXWITATUBHOH cHUCTeMe, U T. A. DTO KacaeTcs Kak
OTEUeCTBEHHBIX HHCTPYMEHTOB, TAK U HHCTPYMEHTOB, BhIyCKaeMbIX 3a-
py6eXKHBIMH MpeANPUSITHIMH.

Teonmomur T30 (puc. 13, a) sBiseTcss MOBTOPUTENBHBIM YIJIO-
MEepHbIM HHCTPYMEHTOM, 3aMeHMBIIMM IIHPOKO NPUMEHSeMbIi TEoJ0-

‘-

Omcvem ne zopusonmassromy
royey 50°03"

Omeyem no fepmuransHom,
xoyey 359°37" i

Puc. 13. Teoponur T30 u mone 3peHHst €ro ORCYETHOrO MHKPO-
cxoma.

aur TOM. HasnaueHue TeofoHTa — H3MepeHHE FOPH3OHTAJLHBIX H
BEPTHKAJbHHIX YIVIOB CO CPeNHEH KBAaJApPaTHUECKOH OIIHOGKOH H3 OLHO-
ro npueMa +30” B TEOJONHTHBIX U TaXEOMETPHUYECKHX XOAaX, NPH CO-
3]1aHHHU TVIAHOBLIX W BBLICOTHBIX ceTell U pasOuBOuHmIXx paborax. I[lo
cpaBHeHHIO ¢ TeogonutoM TOM rteomonur T30 umeer 3HauHTeNbHbIE
YCOBEpHIEHCTBOBAHHUSA: yJlyullleHO OcBellleHue noJis 3peHus (puc. 13,6)
ONTHYECKOro MUKpOCcKoma 3epkajoMm (/, puc. 13, a); rosoBka 2 BuHTa
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IUI HaBeJeHHWs TPYObl Ha PE3KOCTh MO NpPeAMeTy BhIHeCeHa Ha CTOHKY,
NOBLIIIEHO KauecTBO H300pasKeHHs1 3pUTesNbHOH TpyOnl. Bnepsole B
IPaKTHKE OTeuecTBEHHOTro MpHOOPOCTPOEHHs] NMPHMeHEeH OPUTHHAJILHBIHA
crnoco® LEHTPUPOBAHUS NMPU MOMOLIY 3PUTENbHOH TPYGH mocje ycra-
HOBKH €€ B OTBECHOE IOJIOXKeHHe uepe3 oTBepctue 3 B anuiane. s
YCTaHOBKH TEOJNOJIMTA MPHUMEHEH OJHH umuuﬂ,puqecxnn ypoBeHb 4 Ha
rOPH30HTAJbHOM KpYTe.

Ilopsanok HeHTpHpPOBaHHS I/}HCprMeHT‘a C ONTHYECKHM LEeHTPHPOM
NpH HaJIMYUM HHUTSHOrO OTBeca caelylomuii. BHauaJse neHTpupyor uH-
CTPYMEHT HHTAHBIM OTBECOM C TO4YHOCTblo 1—2 cm. 3arteM, y6paB orT-
BeC WM CHfIB €ro COBCEM, FOPH30HTUPYIOT MHCTPYMEHT MNOLBEMHBIMU
BUHTaMH, IV B OKyJAp onTHdeckoro LeHtpupa (y T30 — B oxyasp
3pHUTENBbHOH TPYOBI IPH OTCUETE MO BEPTHKAJbHOMY KPYry, PpaBHOM
MO+90°), nepeaBuXeHHEM HHCTPYMEHTa 1O TOJOBKE IUTaTHBa 6e€3
pasBoporoB. [locse 3TOro 3akpemnyisiloT CTAHOBOH BUHT W HOJNPAaBJSIOT
ropH3oHTHpPOBaHHe. Eciu neHTpupoBaHHe NpU 3TOM OyaeT HapyuleHo
Ha HeJOMyCTHMYIO Be/JHYHHY, HEOOXOAMMO YTOYHHMTb €ro BHOBb mepe-
JIBHXKEHHEM TEOLOJIHTa IO FOJIOBKE IITATHBA.

Ilpu pabGore Ge3 HHUTAHOrO OTEECa MHCTPYMEHT BHauaJe Trpybo
HEeHTPHUPYIOT Ha TJa3 ¢ TOUHOcThio 5—10 cM. 3aremM HCHOJHHUTEJNb,
TSl B OKYJAD LEHTPUpa U TepejlBUrasl ABe HOXKHU [ITATUBA, BHU3HU-
pYeT LEHTPHUP Ha TOUYKY M BJaB/JMBaeT GallMakK{ IITAaTHBAa B TPYHT,
CTapasich NPUBECTH My3blpeK YPOBHS NpPH ajufafie TOPU30HTAJIbHOTO
Kpyra Ha cepeluHy. DoJjiee TOuHOe TIOpPH3OHTHPOBaHHE NPOU3BOLHUTCS
BHIJIBUXKEHHEM HOXeK ITaTuBa (4o —+2—3 pmeseHuil ypoBHA), a OKOH-
JyaTeJbHOE — NOJbeMHbIMH BHHTaMH. HekoTopoe HapylleHHe LEHTPH-
POBKH TPHU 3TOM YCTpPaHseTcs NepelBuKelneM HHCTPYMeHTa 1o ro-
JIOBKE IITAaTHBAa 6e3 pa3BopoTra (nmpH ocJableHHOM CTaHOBOM BHHTE).

I'pyboe HaBeneHue BH3UPHOH TPYObl HA 1eJb NPOU3BOJHUTCA IIpPH
MIOMOIIH BHU3HPOB &, PACNONOXKEHHBIX ¢ ABYX CTOPOH TpyOnl. Ilpu pa-
6ore ¢ TeomoauToM T30 HeoOXOOWMO MOMHUTb, YTO B OCHOBaHHUHU
HO/’bEMHBIX BHHTOB MOCTABJEHB! CTaJbHble IIAPHKH, KOTOPbie MOTYT
yTepATbCS, eCJU 0cJabuTh HaTAXKEHHE IJVIOCKOH CTAHOBOH MPYIKHHBI
BUHTaAMH 7.

Maunbiit Bec Teomo/aurta, yao6HOe pa3MelleHHe JeTaJjel, Xopoumue
ONTHYECKHE KayecTBa, NPOCTOTA OTCYeTa MO IITPHXOBOMY MHKDOMETPY
8 .nenamt 3TOT NpUOOpP HE3aMEHUMBIM MJs pPa3bHBOK B  YCJIOBHAX
CTPOUTEJILHEIX M/IOIIAIOK, NPH NPOK/IAABIBAHMH TAXEOMETPUYECKHX XO-
JIOB B CJIOXKHBIX YCJTOBHSX.

Teomonut TI0 (puc. 14, a) — ONTHYECKHH TIOBTOPHUTEJbHBIH
YIJIOMEpPHBIH HHCTPYMEHT, NMpefHa3HaYeHHbIH OJs1 H3MepeHus TropH-
30HTaJIbHBIX M BEPTHUKAJbHBIX YIJOB IPH CO3/aHMH aHaJHTHYECKHX
ceTell W MOJIUTOHOMeTPHM | M 2 pa3psAfOB; OH MOXKeT ObITb C yCIeXOM
NpUMeHeH W npu paboTax HH3LIeH TOYHOCTH, B TOM YHCJE W NPH IpPO-
KJaJbIBAHUH BBICOTHBIX TEOJOJHTHBIX XONOB AJS1 H3MepeHHsl yIJOB cO
CPeAHHMH KBaJpaTHYeCKHMM omHGKaMu W3 OJHOro npuema —+7”.
Teomonutr cHaGxKeH HUIHHIPDUYECKUMH YDOBHAMH IpH ajiujaje TOPH-
30HTaJIbHOTO I ¥ BEPTHKAJNBHOTO 2 KPYroB; H306paxKeHHe KOHLOB ypo-
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BHSI IIPY aJufiajie BePTHKAJbHOTrO KPyra paccMaTpHBaeTcs depes Jyny
3. CoocHO pacnosioKeHHble 3aXKUMHble 4 W HaBOASAIIHe 5 BHMHTHI, Pas-
MelleHHe ONTHYECKOro OTBeca B aJHMJaJHOH YacTH, HajJHUHe BH3HDOB
6 s mpelBapUTENbHOrO BH3HPOBAHHS Ha uesb, LIKaJOBOH MHKPO-

3
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Omeyem no eopusonmansHomy
E st % Koyey 41°34)5

i i s Omcyem no Bepmuransiory
noyey 2°21,0

Puc. 14. Teopgoaur T10 u none 3peHHsT ero OTCYETHOTO MHKDO-
cKoma.

cKOm 7 IJISl OTCUMTBIBAHUSI C 3epPKajoM &, BO3MOXHOCTb OJHOBpPEMEH-
Horo HaGJiojfeHuss u300paeHuii TOPH3OHTAJbHOTO M BEPTHKAJBHOrO
Kpyros (puc. 14, 6) nenalT UHCTPyMeHT yAOOHHIM B OOpallleHHH.

Ilisi usMepeHUs TOPH30HTAJbHBIX YIJIOB METOJOM MOBTOPEHHH HH-
CTPyMeHT cHaGXeH ymnoOGHOH 3amienikoii 9 mjisg mepecTaHOBKH JuM6a
rOpHU30HTAJILHOTO KPyra BMecTe ¢ alujaafoi teomosurta. IIpu neHTpH-
pOBaHMHM HHCTPYMEHTa PE3KOro H300paKeHHs1 CeTKH OoTBeca JOOHBa-
I0TCSl BpallleHHeM [JHONTPUHHOrO KOJbla OKyJadApa, a (OKyCHPOBAHHUS
ONTHYECKOTO OTBECAa HA TOYKY — BBIABHIKEHHEM OKYJAPHOH TPYOKH.

TeomosuT MoXKer GbITh YKOMIJIEKTOBAH OPHEHTUD-OycCONbI0 H LIH-
JMHAPHYECKUM YPOBHEM s TPYyObl, yKpemseMblM Ha MeCTO OIHOro
W3 BH3HPOB, YTO MO3BOJISIET NMPOU3BOIMUThH, NPH HEOOXOJHMMOCTH, HHBE-
JMpoBaHHe ropusoHtadbHbiM JydoM. CormacHo TOCT 10529—70 ator
TEOJOJIUT OTHOCHTCS 110 TOUHOCTH K Kjaaccy Tb.

Teopmoaut TS5 (puc. 15, a, 6) — onTHUECKHH YrJIOMepHbIH HHCT-
PYMEHT ¢ HENOBTOPHTEJIbHOH CHCTEMOH Ocell M LIKaJOBbIM MHKPOCKO-
IOM JJii OTCUMTHIBAHWsA HampaBJjeHu#d. VHCTpyMeHT mo3BoJifeT oIpe-
IeJATh TOPU3OHTAJbHBIE YIJIbl CO CPEJHHMH KBaJApaTHYECKHMH OLIMG-
KaMH M3 OJHOro npueMa He Gosee —+7”.

Teoponur T5 cHaGxeH KOMIEHCATOPOM IIPH BepTHKAJbHOM KpyTe,
KOTOPbI}i aBTOMATHYECKH KOMIEHCHDYeT HAKJIOH OCH BpallleHHs TeoJ0-
JHTa NPH H3MEPeHWH BepPTHKaNbHBIX yrjaos. Ilis rpy6oii ycTaHOBKY
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HHCTPyMeHTa B paGouee MoJOXKeHHe HMeeTcs KPYIJblifi ypoBeHp I
TOYHAsl YCTAHOBKA NPOM3BOAUTCH MO ULMJIHHAPHYECKOMY YpPOBHIO 2.
[IpenBaputenbHOoe HaBeJeHHe TPYObl Ha IeJNb JeNAeTcsl NMPH MOMOLIH
BH3UPOB 3, YKpeIJIeHHbIX ¢ 06enx cTopoH TPyOn. TlepectanoBka JuM-

Puc. 15. Teononur T5.

’
-

6a npH HM3MEDPEHHMH YIJOB NPOHU3BOJUTCS MPH MOMOIIM CIENHAJbHOH
FOJIOBKH C NPYXXHMHHBIM NpefoxpaHuTeseM 4 Ha ajufajie TOPU3OHTAJb-
Horo xpyra. HaBonasiiue u 3a)KMMHble BHHTH TPYOHl &, 6 U ajupaibl
FOPU30HTAJLHOTO Kpyra 7, 8 pasMellleHbl COOCHO; ONTHYECKHIl LEHTPUP
pasmellleH B ajufagHOi yacth I3, 4TO 3HAUUTEJIbHO O6JErdyaer ero
npuMeHenue W nosepkKy. 'onoBka ¢okycupoBouroro BuuTa 10 TpyOH!
A5 yHioGCTBa BbiHECeHA HA CTOHMKY TpyObl. [losie apeHus orcuerHOro
IIKaJOBOro MHKpockona Il ocseiaercsd 3epkasoM I2 W aHaJIOTHYHO
npejcTaBJIeHHOMY Ha pHc. 14, 6.

Teomonut T5, kax u T10, npegHasHaueH NJsi CO3JLAHWS AHAJIHUTH-
YeCKMX CeTedl M NOJIMrOHOMeTpPHH | M 2 pas3psanoB, HO C yCOEXOM MoO-
XKEeT ObITh NPHMEHEH MPH MPOJIOXKEHHH BBICOTHBIX TEOJOJNUTHHIX XOJOB,
0coGEeHHO B KOMILIEKTe ¢ JaJjbHOMepHbIMH Hacankamu JIH-04 wu
JHP-06, nossosnstontumy onpenensats paccrosiuus. ITo TOCT 10529—
70 teomonut T5 usrorosisiercs B AByX BapuaHtax: TS ¢ ypoBHemM H
T5K ¢ xommeHcaTopoMm npu BepTHKajJbHoM kpyre. Kpome Toro, mno
I'OCT 10529—70 Teomonutsl T5 cHaGXeHbl MOBTOPUTENBHON CHCTEMOMH
ocell M 3alIeNKOH AN TOYHOH NepecTaHOBKH JIMMOA NpPH MOBTOPEHUSX
(xak y TeomomutoB T10).

Teonmomnur T2 (puc. 16, @) — TOuHBII ONTHYECKUH YIIOMEPHBIH
MHCTPYMEHT, MpelHasHaYeHHBbIH [Jif H3MepeHHUs YrJOB cO CpelHed
KBajparuiyeckoi owmu6koi —+3” us omHoro npuema. Teomosut mpep-
HasHaueH JJIsi NPOM3BOJACTBA PaGOT NMPH TPHAHTYJAUUM H IOJHUTOHO-
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MeTpuH 3 u 4 KJIaccoB, HO ¢ YCIIEXOM MOXKET NPUMEHSAThCA TaKKe JJIs
NPOKJAALIBAHHSA BHICOTHBIX TEOMOJUTHBIX XOJOB.

HHcTpyMeHT MMeeT HEelOBTOPHTENBHYIO CHCTEMY OCeil; MepecTaHoB-
Ka juM0a ocyulecTB/sieTcs BpalleHHeM roJioBKH GapaGana 1.

Omcuem 2°58'04.5

Puc. 16. Teomonur T2 H mone 3peHHs ero OTCUETHOrO MHKPO-
cKomna.

IleHTpUpOBaHHE TEOLOJNUTA OCYIIECTBJSIETCH ONTHYECKUM ILEHTPH-
poM, OKyJsIp 2 KOTOPOro” BHIBEIEH Ha CTOHKY TPYOHI.

Jlna ycTaHOBKM HHCTpyMeHTa B pabouee MOJIOXKEHHe NMPH ajaujaje
rOpPH30HTAJbHOrO KPyra MMeeTcsi LUJIUHIPHUECKHE ypoBeHp 3. Lluiauu-
JpHUECKHH ypoBeHb 4 NpH aJiufajie BEPTHKAJbHOTO KPyra pasMelleH
B cTOHKe TPYyOBI, H300paxkeHHe KOHIIOB €ro ny3blpbKa paccMaTpHUBaeT-
csl yepes Jiyny NOBOPOTHOM MPHU3MbI 5, a och YPOBHS NPUBOJAUTCS B ro-
PH30HTaJIbHOE TOJIOKEHHe BpalleHHeM TroJIoBKH 6. [l  ocBelleHUsi
OTCYETHBIX IIKaJ MHKPOCKONA HMeeTcsi MOBOpPOTHOe 3epkano 7. 3a-
JKUMHOH 8 ¥ HaBOAsAIIMHA 9 BUHTHI anugajnb (a Takxke u TpyObl) pac-
HOJIOXKEHBI cOOCHO. {11 OTCUMTHIBAHHS depe3 MHKpockon /0 mpuUMeHeH
JBYCTODOHHMi KJUHOBOH ONTHYECKHH MHUKPOMETP C NOJBUIKHOH = IKa-
Jo#, 6apabaH kotoporo I/ BbiBeleH Ha cToiKy Tpy6el. Orcuer mo
MHKDOMETPY NPOM3BOAMTCSA I1I0CAE TOYHOTO COBMEIUIEHHS LITPHXOB
auM6a, pacmosoxeHHhx uepes 180°, spaiieHneM Gapa6aHa MHKpPOMET-
pa (puc. 16, 6). Ilpn coBmellenny HeOOXOIMMO YYHUTbIBaTb BCE JeJie-
HUs, nomnajaiouiye B noje 3peHus. OTcuer HampaBJIEHHsI CKJIAJbIBaeT-
cs M3 oTcyeTa no JUMOy Mo NMOJANHCAHHOMY JAeJeHHIo (pacnosoxkeHHO-
My B LEHTPe HJH MepBOMy cJieBa) ILWIIOC YHCJIO MAECATKOB MHHYT
MEXJIy 3TUM JeJeHHeM H COOTBETCTBEHHO €My PacHOJIOXKEHHLIM yepe3
180° u mutoc orcuer mo IITPHXy MHUKpoMerpa. [IpH ropHsoHTa/bHOM
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MOJIOMKEHHH OpPaHKeBOfi MOJOCH Ha pykoaTke /2 (cM. pHC. 16, a) B
moJie 3PeHHs MHKDPOCKONA BBOJAMTCA H300pa)KeHHe TOPHU30HTAJIbHOIO
Kpyra (IBOfiHEle IITPHXH), MPH OTBECHOM — BEPTUKAJBHOro, HMEIO-
160 KeATO-3eJeHEI (OH M ONUHApHBbIE WTpHXH Kpyra. [las rpy6oro
BU3HPOBAHHs Ha Iedb UMeloTcs BH3HPH [3. MHCTpyMeHT cHab6XeH
cHenHaJbHOf PYYKOH — MOCTHKOM [4 1Jisi NMepPeHOCKH ero, KpelieHns
6yccoi ¥ 3JeKTPHGHUUPOBAHHON BelIKH NPH paGoTe HOUbIO (TEOXO-
JUT MOXET MOCTaBJAATbCA C MPHUCIOCOOJEHHAMH JJsi 3JEKTPHIECKOTO
ocBelleHHss U 6e3 Hero).

Teonoaur Theo 020 (puc. 17) HapoaHOro MNpeANpUATHA
«Kapn Ueiice» (Mena, I'/IP) mo cBoHM TeXHHYECKHM NAHHBIM 6711~
30k K rteomosury THK. OH naer BO3MOXKHOCTb ONpPENENSATb TOPH3OH-
TajibHble H BePTHKAaJbHBIE YIJBl CO Cpel-

HMMH KBaJpaTHYECKMMH OMHOKaMu M3 OA- © "~

Horo npuema *+4”. HCTpyMeHT HMeeT IIO-
BTOPHTEJNbHYIO CHCTEMY OCel; I/ mepeme-
IleHus JuM06a ¢ aJufafod HMeercs 3alles-
Ka, 4TO MO3BOJIIeT H3MepATb TOPH30HTAJb-
HBle yIJbl MerofoM noBTopenuil. Teoposut
uMeeT 3aXKHMHble BHHTH I, 2 PBIUaKHOrO
THIA, HAaBOAANMe 3 OOBLIYHOTO THIIA M ONTH-
YeCKHi OTBeC, OKyJap 4 KOTOPOro BHIHECEH
Ha aJupany.

BMecTo ypoBHSI Ha BEPTHKAaJbHOM Kpy- !
re HMeercss KOMIeHCATOP. {

[TpoH3BOACTBO OTCUETOB BeleTCA TNpH
MIOMOLIH IIKAJOBOTO MHUKPOCKONA 5 C OleH- :
KOfl J0NM fefieHus Ha raas go =07, 1 mpu
OJHOBPEMEHHOH mNepefaue B MO0Jie 3PeHHA
H300paKeHUus HeJieHUH TOPH30HTAJbHOIO H
BEepPTHKAaJbHOrO KpyroB (aHasoruyHo TS u
T10). Ixanel orcueTHOro  MHKPOCKONA Puc. 17. Teomoaut
OCBENaITCA 3€PKAOM. Theo 020.

B mocaenHee Bpemd MNpennpHsTHe BhI-
nyckaer teofonuTh Theo 020A ysyumeHHOH KOHCTPYKLUHMH IO cPaBHe-
Huw ¢ Theo 020.

Teopoautr Theo 010 (cm. Tabsn. 8) HapomHOro NMpenNpUATHUS
«Kapan Lefices (I'’ZIP) nmo TexHWYeCKHM XapakKTepPHCTHKaM OJIM30K K
oTedyecTBeHHOMY Teomoauty T2 (cpenHsia KBajgpaTthueckass omubKa
H3MepeHHBIX YIJ0oB H3 onHoro mpuema '+2”). Tak xe, kak u y T2,
cucrema oceit y Theo 010 HenoBropurenvHas; Theo 010 cHa6xeH 3ep-
KaJbHO-JIHH30BOH TPYGOH.

B nocnennux monensix (Theo 010A) mmerorcsi 3HAUUTENbHBIE YIyU-
IIEeHUsT KOHCTPYKI[HH.

Hdahlta 010 (puc. 18,a) — yHuBepcajbHBIH TaXeOMETP-aBTO-
mar HapomHoro mpennpuarus «Kapa Leiice» (TOP). Hucrpyment
npeHa3HaueH B NEPBYIO Ouepelb s NPOM3BOACTBA TaXeOMeETpHYe-
CKOH CheMKH M NPOKJAJbiBAHHS BBICOTHBIX TEONOJHTHHIX H TaXeoMerT-
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pHYECKHX XOJOB, IJ51 4ero B IoJie 3peHHst 3PUTEJbHOH TPYOH MMEITCA
KpHBbIe [Jisl ONpeIeJeHHs] PeLyIHPOBAHHOrO pacctosgHusi (c Koadpdu-
nuesToM K=100 u 200) w kpuBHe [J5i ONpeJeNeHHs MpeBbIIeHuH
(¢ xoadpdunuenramu k=10, 20, 50 u 100 — puc. 18,6). Ilo maHHBEIM

s

v
\\

Puc. 18. Taxeomerp-aBromatr Hahlta 010 u nose 3penus
€ro BH3HPHO# TpYOHI

NpeANpPUATHSA-U3TOTOBUTENS CpeIHAs KBaipaTuueckas omubKka ompe-
neasiemoro paccrosiiug 100 m mo KpuBo#l ¢ Ko3pduuuentom K=100

TexHuueckue XapaKTEepUCTHKH OTeue

OGo3snayeHne JaJbHOMEpa Benman-
) Tocazod- | ya ropn- Jnusa 11
KOHCTpYKIus HBIft 30HTAJIb- BEpTH- cHa
nanbHOMepa AnaMeTp | poro 6a. | KaibHof | AeveHHH
HOBOE (THN) HacaJioK, smca, pefiKw, peléum,
(mo TOCT) crapoe MM M MM M
JH-02 OoTA, CamocrosiTens- — 2000 2000 | . 40,0
Hetit ipuGop _"‘40’ 4
JH-04 ana-3 Hacapxka 46 — 2000 2
. —'5 ‘
JTHP-06 JIAP-100 Hacanka © 46 — 2150 2
3
JH-10 -5 Hacanka 38 — 1500 2
5
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paBHa 0,10 M, npeBbimenufi no kpusoit ¢ K=10— =3 cm, K=20—
+5 cM, K=50— =10 cm u K=100— %15 cm. Cpenuas KsaaparTu-
yeckasi omuOKa ONMpejeseHHs yria u3 OXHOro nphemMa paBHa 3—4”.
Teomonur cHaGxKeH KOMIEHCATOPOM IIPH BEPTHKAJIbHOM Kpyre c JHa-
fna3oHOM peHcTBua =4’ M cpemnHell KBajgpaThHueckodl omubkol ycra-
HoBku =*07,5. [lJig ropu3OHTHPOBAHHS HHCTPYMEHTa HMEIOTCH KPYr-
JbIH W UHIHHIPHYECKUH ypoBHHU. JlJisi neHTpHpoBaHHSI Npubop cHab-
JKEeH ONTHYECKHM IEHTPHPOM, OKYyJsp KOTOPOro BhIBeJeH Ha ajuiany.
Orcuerbl HanpaB/eHHH N0 BePTHKaJbHOMY H TOPH3OHTAJbHOMY KpYy-
raM NpoHu3BOIATCA NPHU MOMOIIM MKAJOBOr0 MHKPOCKONA, HOJe 3PEHHS
KoToporo anajoruuno teomoauty T10 (cm. puc. 14,6). [Ins usmepeHus
yIJ0B METONOM IOBTOPEHHI HMeeTcCsl 3allle]Ka, MO3BOJAIILAA CKpel-
JISITb JIUMO C aNMIafo¥; 3aXKHUMHBle BHHTHl aJujagbl U TPyOH — pH-
YaXKHOTO THMA. :

B nocnennee Bpems npennpustue «Kapa Leiices (I'JIP) Beinmycka-
er teoponutel [lahlta 010A — ynyumenunit Bapuant [ahlta 010, B
KOTOPOM IpHMeHeHb YHH(UIMPOBaHHBIE JeTalH, OLUHAKOBHE IJIf
teogonutoB Theo 010A, 020A u Hahlta 010A; 3akuMHble BUHTH yCTa-
HOBJIEHH COOCHO C HaBOAAIIMMH, HCTPyMEHT H3rOTaBIHBAETCA C
JuM6aMy, HMEIIVMH TPafyCHBlE WM TPafoOBble IeJeHHus.

W3 Bcex paccMmoTpenHblx mpuGopos [ahlta 010 sBaserca nHauGo-
Jiee YIOOHBIM HHCTPYMEHTOM IJIf NPOKJAJNbIBaAHHS TaXeOMETPUUECKUX
BBICOTHHIX XOJIOB.

JanbHOMEpHI

Hns onpenenenus paccrosHuii 1o 200 M ¢ OTHOCHTENbHBIMHU CPeEJi-
HUMH KBajApaTHuecKuMu omubkamu nopsapka |:2000 B mpousBomctse

Ta6banuma 9

CTBEHHBIX OINTHYECKHX NAaJbHOMEPOB h
Cpezinsi KBajipaTHyecKas
Jlnanason paGorst omH6Ka B onpelesIeHHH pace Macca, xr
ctosiguit 100 M, cM
Koaddn-
L{HEeHT
- - - 6 JRaJbHO-
"0 Pasio, modray | "ambmon | kamhor | (iacam. | pefem |  Mepa
M peitke peitke KH)
40—400 +30° +2 +3 3,200 3,200 —
20—180 +30° +4 +5 0,170 4,8 100
10—200 +21° — +5 0,120 3,5 100
20—160 +30° — +10 0,060 2,9 200
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npuMensitores  nuddepennuanbusle  ganbHomepn -3, JLAP-100,
JJI-5, H3roTOBJIEHHBIE OTEYECTBEHHO! IPOMBIILJIEHHOCTBIO. I[lepBhie
IBa npuMeHsioTcs c teomoaurtamu tuna 110, T5, T2, Theo 020, a
J-5 — ¢ teomonuramu T30 (TOM). danbHoMepHBEIH KOMILIEKT CO-
CTOHT M3 JAJbHOMEDPHOH HacaJKu M ABYX PeeK CIelMaJbHOH pasrpad-
KH Ha HHBapHOH IoJOCe.

Has onpeneneHusi paccrosHuil 1o 400 M C OTHOCHTEJbHBIMH CpeJ-
HHMH KBaJpaTHyecKUMH omuOkaMu. He Ooxee |:5000 npumeHsercs
onruueckui nanbHomep OT/.

TexHHuecKHe XapaKTEpHUCTHKH OTEUECTBEHHBIX ONTHUECKHX NAJIbHO-
MepOB npHBeleHkl B Ta6J. 9.

HanbnomepHasa nHacagka JJ-3 (puc. 19) mpennasnaue-
Ha AJs ompefesneHusi paccrosHuii 20—180 M co cpenHUMH KBampaTH-
YeCKHMH OmHOKaMu O0KoJo =5 cMm. PaccrogHue onpepensiercd 1o
dbopmyJie

D= Kn + C’

rne K — xosdduuuedT gaabHoMepa, n — NaJbHOMEPHBIA OTCYET IO
peiike; C — nocrosiHHAsl JaJbHOMEpa.

JJ-3 — panbHOMep C NOCTOSIHHBIM Napa/iakKTHYECKHM YIJIOM H
kKoappunuenrom K = 100.

[TapannakTuueckuif yros cospaercss ABYXKJIHHOBBIM KOMIEHCATO-
poM, 3aKPHIBAIOIUM IOJORHHY MOJSI 3DEHHS W OTKJIOHAIOUIMM BH3HUP-
HBIA Jyy Ha yrom fo=34"22".6.
| Bropas nosioBHHA NOJS 3peHHus
1 nepexkpblTa  ILIOCKOIapaJjJefb-
©1 HOH IJIACTHHKOH, W BH3UDHBIH
Jy4y yepe3 Hee uper 6e3 OTKJO-
HeHus. JlONOJIHUTENbHOE YBeJH-
YyeHHe KJMHOBBIM KOMIIEHCATO-
pom Ha 90 : 89 mosBoasier yTOu-
HUTb OTCYET IO JaJbHOMEpPHOH
pefike mpu NOMOIIM BepHbepa
(puc. 20, 6). [JanbHoMepHas

Puc. 19. lambnomepuas Hacaaka JUI-3 Pedka (puc. 20, a) cHaGxaer-

¢ TNPOTHBOBECOM. cl KpPYIVILIM YpOBHEM H IOAINO-

pamy, ¢ oGeHx CTOPOH ~Ha Hed

HaHeCeHbl JeJeHHs 1o 2 CM

(uau mo 2 ¥ 5 cM Ha pas3HBIX CTOPOHAX); JAEJEHHs W BEpHbep HaHece-

HBEl Tak, YTO MOCTOsIHHAs NajbHoMepa C Ha OCHOBHOM CTODOHE paBHa
HyJI0, a Ha jononnureabsofi — 11,111 m.

Onpenenenue paccrosiHuii  auddepeHnHaNbHEIM  1aJbHOMEPHBIM
KOMIIJIEKTOM [0 BEpPTHKaJbHOH pefike NpPOHM3BOJAUTCA B ClEAYIOLIEM
nopsgKe.

1. Hacanxy 3akpemisitor Ha Tpy6e, YTOGH pa3[eHTeJbHbIH INTPUX
OBlJI OTBECHBIM.

2. Ha Touke, 10 KOTOpPO¥ oOmpeieasieTCsi pacCTOsHHE, OTBECHO IIO
YPOBHIO YCTaHABJANBAIOT JaJbHOMEPHYIO PEHKY.
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3. HaBoasaT BU3HpPHYIO Ocb TPYOBI ¢ HacaAKo# Ha peHKy TakK, 4To-
6B pasjenuTeNbHAas JWHHS TNPOILJa TOYHO IO CepejHHe peHKH, a
CpenHsisi HUTb CETKH IOMeCTH/Iach B Npefenax H300paxKeHHs BepHbe-
pa peiiku. IIpu 3TOM HM306paxkeHHs KOHIOB JAeJeHHH pefKd M BepHbe-
pa JIOJKHBL KacaTbes. '

4. HaBomsimuuM BHHTOM TpPyObl BpallalOT ee B BEPTUKAJbHOH MJIO-
CKOCTH, YTOGBI COBMECTHTb OJWH H3 IITPHXOB BepHbepa CO ILITPUXOM
peiikn (cpeiHsis HHTb CETKH He JOJXHAa BBIXOJMTb 3a MpeJebl
BepHbepa).

5. Otcuet cknapabiBaercs u3 (cM. puc. 20,6):

a) uMcsa NONHBIX AeJeHHH PeHKH L0 HYJs BepHbepa,

6) uuciaa AeJeHHH BepHbepa OT HYJIEBOrO IO COBNAJaLIEro ¢ fae-
JIeHUEeM peHKH;

Cobmecmubuuecs Cenequn
Beorsepa « peuru

ATV URRNUUVYYRNRY \ NNV VAN

Puc. 20. IlanbHoMepHasi pefika u3 komniaekra JJI-3 u
NpHMep OTcYeTa Mo Hed.
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B) uYucaa JeJeHHi BepHbepa OT HYJAEBOro [0 CpefHero MTPHXA
CETKH.

IIpu koadpuuuenre nanbaomepa, pasaom 100, U ABYXCaHTUMETPO-
BBIX JeJeHHSAX peHKu AJf ONpejeseHHs] PAacCTOSIHHS HEOOXOAHMMO IpO-
M3BECTH JIBa OTCUETA W CJOXKHTb HX, UTO WU JAeT OolpejessieMoe pac-
crosnue. Ilpu orcuerax mo KOHTPOJIBHOH CTOpOHEe HEOOXOLHUMO YUH-
THIBATb BEJUUYUHY NMOCTOSHHOMN JaJbHOMEPHOH HacCaJKH.

JIns npuBeneHHs pacCTOsiHUE, onpenensieMbix Hacaako# [11-3, k
FrOPHU30HTaJbHOMY NpPOJIOXKeHHI0 d TpuMeHsiercs dopMmyna

d = Dcos? (a+ 17, 2) wm d =D —AD,
rue
AD = Dsin? (o 4 17',2),

raie o — Yroj, onpefe/eHHbId NPH BH3HPOBAHHH HA COBMELIEHHBIH
IUTPUX BEDPHbEPA NPU 3aKPBITOH LITOPKE HACAAKH.

JanbHomepHole Hacagku -5 u JAP-100 ornuuatorcsi or 1J1-3
KOHCTPYKTHBHO, HO IIpaBWJa INOJb30BaHHA MMM TaKHe XKe; HaJbHO-
MepHas Hacanka JIAP-100 maer BO3MOXKHOCTb ONpeneNsiTb I'OPHU30H-
TaJbHOE NPOJIOKEHUe NJIUH JUHHUH.

Hanbuomep OTJ (puc. 2l,a) — onTHYeCKH# HaJbHOMEp <
6a3ucoM, yCTaHABAMBAEeMbIM Ha TOYKe, 0 KOTOPOI ONpenessieTcs pac-
crosinve. B nanbHOMepe mMeeTcsl KOMOMHMPOBAaHHOe OINTHYUECKOE YCT-
pOIiCTBO AJsi M3MepeHus napaJjJjakTHiecKux yriaos f mo 5300”. Ilanb-
Homep OTJI BbimoJHEH B BHAE OTAeNbHOro Ipubopa Ha Tperepe c
OTITHUECKHUM IeHTpupoMm I u ypoBHeM. JlanbHOMepHOe YyCTPOHCTBO MO-
)eT 6bITb moBepHyTO Ha 90° ¥ 3adHUKCHpPOBaHO 3alIeNKON 2.

Jnsi OTCUMTHIBAHMS MNapajJakKTHUeCKHX YIVIOB [ HMeeTcs INKaJa,
n3006paxKeHHe KOTOpPOH NOMeLIeHO B BepXHeH 4acTu NOJS 3peHUs BHU-
3upHO# Tpy6n (puc. 21,6). Pefixn, npumeHsieMbie B kommiekre OTH,
pasmepom 2,16 M (puc. 22) uH3rOTOBJEHH W3 AIOPAJIOMHUHHS H HMEIOT
natb orpe3koB no 400 MM Ha opHO# cropoHe M mo 404 MM Ha npy-

Bunpusmsl
Omeyem 101455 #<F

Puc. 21. JancHomep OTJL u mnose 3peHHss ero BU3HPHOM TPYGbL
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rofi; OTpe3Ku, HMeHyeMble MajbiMu Oasucamu (6asamu), pasMelleHbi
na pame I u orpaHMYeHbl YEPHBIMH IIOJIOCAMH Ha XKENTOM (oHe.
Pefikn cHaGxeHbl LHJIUH-

J
IApHYECKUMH BTYJKAMH 2 u \ o

2 ropmsorramoe - nep. |11 a1 !:\lyﬁ }
/

4

TIKaJbHOE MOJIOXKEeHHe, a TaK-
JKe ONTHYECKMM BH3HpPOM J
Al yCTAaHOBKM IepNneHAHKY- Puc. 22. JlaipHoMepHasi peiika M3 KOMILIEK-
JAPHO K BH3HDHOMY Jyuy ra OT[
nanbHoMepa.  Temmepartypa
peliku ompenenserca no repmomerpy 4. Koapduuuenr K panbHomepa
OT]I omnpenensiercsi AJasi MaJjbix 0a3HCOB.

Paccrosinne nmpu momomu OTJ/l Briumcisiercss mo ¢opmyiie

7

D=D 4+C,
rae C=0,119 M — mocrosiHHag gaJbHOMEpaA,
N
D= MK
p
N — wuucino Manbix GasucoB (6a3), HCNONb3OBAHHBIX JJIsi ONpejene-
HHSl PACCTOSIHHS NPH ONpefeJeHUH yria f, IpHueM
B=Bx+ Bu
rie fx — HOCTOSIHHBHIH yroJ, oGpasyeMblii MOCTOSIHHEIM KJIHHOM,
B — mnepeMeHHLI# yros, o6pa3yeMblii KOMIIEHCATOPOM (MOXKeT OBITb

110;10KUTEJAbHBIM U OTPHLLATEJNbHBIM) .

Ilpu BbluMCIEHHH TOPH3OHTAJLHOTO MNpPOJOXKEHHS d HEOOGXOZMMO
yuecTb monpaBky AD; 3a Temnepatypy u nonpaBky AD, 3a HakiOH
JIMIHY K TOPU3OHTY, TOTAA

d= 4+ C—ADy - AD,. (5)

ﬁK + ﬂﬂ
ITonpaBka AD, onpegeasiercs no gpopmysne

AD, = 2D sin? %

ec/M peiika pacnoJioKeHa FOPU30HTAJIbHO, H
ADy = Dsin?a,

ecau pefika pacroJioxeHa OTBECHO, NPHUYeM MIJisi OIpeJeseHHs NOoIpaB-
ku AD npu a<<10° TouHOCTb U3MEpEHHs] YIVIOB JOJXKHa ObIThb He
nuxe =1, a npu 6OJbImKX yriaaX HakiaoHa — He Huxe *+07,3. Yroa
o, NOJIKeH HU3MepsATbCs NPH HaBeJeHWH BU3UPHOH OCH Ha BLICOTY HH-
crpymeHTa (nanbHoMmepa). IlompaBka 3a TemmepaTypy ompenensercs
no tabJauue, uMewnlefics B macnopTe JajibHOMepa.

[Topsinox paboTbl npu ONpefeNeHHWH PACCTOSHUEA CJAEAYIOMIU.

1. BusupHyio ocb HaBOOAT Ha peliKy Tak, 4toObl pasjejuTesNbHast
JUHUS TIpOXonmia uepe3 cepeduHy peliku. IlepemecTuB mNOCTOSHHBIH
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ONTHYECKHI KJIHH B BEPXHIOIO 4acTb 0ObeKTHBa (HanpaBuB (JIaxKoOK 3
BBepX), MaxoBukoM 4 (cM. puc. 21,a) coBMeINAOT NOJYH300paxenns
MapoK 10 TOYHOTO COBNAaJleHHSl BepXHeH W HHUXKHeH NOJOBHH U IPOH3-
BOJAT OTCUeT A’y MO IIKaje Npu HeKOTOpoM uucie N; majbix 6a3HCOB.
3aTeM NpOHU3BOAAT OTCYUET N’y NPH ONYLIEHHOM BHH3 (uaxke (mocro-
SIHHBIA KJIHH B HU2XKHeH yacTu oObeKkTHBa), TOTAa

Buy = N1 — ng.

2. TloBTOpSAIOT 3TH K€ Oomepanuu Npu caBuXkKe Ny 6a3ucoB u onpe-
eS0T

)
Buz=n—n2.
3. Briuncasior

. _NiPug — NoBmy
po= St (6)

4. V3amepsiloT BepTHKAJbHBIH yroJa o WU ONpeNesiOT ABaXKIBl pac-
crosinue d mo gopmyse (5) no Bu, Ny 4 Puz, Na.

ITo TOCT 11356—65 mOJKHbI M3rOTaBJAMBATHCS ClEXYIOLIHE JAJb-
HOMepBHI:

— JIH-04 B Bume Hacamku tuna JJ1-3 nas wusMepeHus IJuH
Jgunuit ot 10 1o 125 M co cpenHe#i xBajgpatruueckolt omuOKoH He HuXKe
+4 cm Ha 100 m (1:2000).

— JHP-06 B Buge Hacagku tuna JAP-100 na tpy6y Teomonauta
IJI u3MepeHHsl TOPH3OHTaJbHHX mpojoxeHu# or 20 mo 200 M co
cpefHeH KBajpaThuecko#l omuOKkoH He Huxke =*=6 cM Ha 100 ™M
(1:1600).

— JH-10 B Bume Hacagku tuna I1JI-5 wa Tpy6Gy rteomonuta T30
I u3mepeHus paccrogHuit 20—200 M co cpenHell KBajpaTHYECKOMH
omn6koi He Huxe 10 cm Ha 100 m (1 :1200).

— JH-02 tuna paabHoMmepa OT] nas omnpeneseHHsi pacCTOSHUS
40—400 ™ co cpenHeli KBaJpaTHueCKOH omUOKOH He HHUXe *=2 cM Ha
100 m (1:5000).

Haponubim npennpusatuem «Kapa Llefice» (Mena, I'’/IP) usroras-
JIUBAETCsl PEeNYKLMOHHBIH Taxeomerp-aBromMar Redta 002 (puc. 23,a).
MHcTpyMeHT cHa0XKeH ONTHKO-MeXaHHYeCKHM pPeNyKTOPOM IJfi MOJy-
YeHHS TOPH3OHTAJbHLIX MNPOJOXKEHHH JHHUE O TOPHU3OHTAJBHO pac-
MOJIOXKEHHOH pefike CO CpeIHUMH KBaJpaTHUECKHUMH omuOKamu He 60-
Jgee 1:5000, a mpu T aTenbHOH pabore B GJArONpPUATHBIX YCIAOBHAX —
g0 1:10000 u npenHasHaueH JJ U3MEpPEHHUs YIVIOB W JIMHUH NpH Npo-
JIO)KEHHH TEOJOJNUTHHIX XONOB M JaJbHOMEDHOH IIOJHTOHOMETDHH.
['opusoHTanbHBlE H BePTHKAJbHbIE YIJbl MOTYT H3MEPSTbCS CO CpE-
HUMH omnOKaMu nopsigka +=4—5".

Coueranne B Redta 002 Teomosmuta cpenHeil TOYHOCTH € ONTHYE-
CKHM JaJbHOMEPOM BBLITOJHO OTJIHYAET ero OT APYTHX HHCTPYMEHTOB.
Jns onpeneseHus NpeBHINEHHH Ha BepTHKaabHOM Kpyre Redta 002,
KpOMe TPafyCHBIX JeJIeHHH, MMeeTCs IIKaja TAHTeHCOB YIJIOB HaKJo-
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Ha uepes 0,001 ¢ ykasaHHeM 3HaKa, COOTBETCTBYIOLIEro 3HaKy Yyria
HaK/IOHA. JTOT MHCTPYMEHT Haubojee YAOGeH s NPOKJIagbIBaHHUS
BEICOTHBIX TEOLONHUTHBIX XOJOB B3aMEH TEXHHUECKOTO HHBEJIHDOBAHMUS.

m '
371 372

10?878543210

0 L P P A Y

MU
109876543210

102 103 1

ey
04 -05 06 -0

Omevem  no  eopusonmanswomy
royey 3729133 ;
Omevem no  Bepmukansiomy

Kxoyey 1039273

Yrnon -0,0675

Puc. 23. Penyxunonusi Taxeomerp-aBromat Redta 002 u mnosme ape-
HHS €ro OTCYETHOrO MHKPOCKOMNA.

Hnsa orcuera HanpaBieHH HHCTPYMEHT CHa0XeH HIKaJOBBIM. MHKpO-
CKOIIOM C OUEHKOH JOJIK JesieHusi Ha raa3 no 04,1 mo TOPH30HTAbHOMY
Kpyry u 04,2 —mno BeprukaiabHoMy (pHc. 23,6). BeprukalbHbifi KpyT
CHA0XeH UHJIHHAPHYECKHM YpOBHeM [ (cM. puc. 23,a), nyseipek Ko-
TOPOrO NPHBOJAUTCA Ha CEPeNUHY HABOASLIHM BHHTOM 2. H3o6paxe-
HHUE KOHIIOB ypOBHAI NepeflaHo B KOHTAaKTHYIO NpH3My 3. Paccrosmue
ONpenensieTcs no peiike AauHol 2,09 M (puc. 24) npu NOMOMHK AATbHO-
Mepa ¢ kospduuuentom K=100, npiueM mocTosiHHOE claraemoe me-
KIIOYACTCA COOTBETCTBYIOLIEH IOCTHPOBKOH OTCUETHHIX MPHCIOCOGJIe-
Huil. Bo Bpems ompenenenus paccrosuuii pefika JOMKHa pacmoaa-
FaTbC B TOPHSOHTANbHOH IVIOCKOCTH NEPNEHAUKYASPHO K JIHHHH
BHSUPOBAHHA; JUIs1 9TOTO Ha HeH MMEeTCs KPYIVIBIA YPOBEHb W CIIelH-
QIbHBIN KOJNIHMATOP, BEPTHKAIbHBIH MTPHX KOTOPOr0 MHOJIXKEH OLITh
BHJIEH B paGoueM IOJIOXKEHHH B TPy6y Teomonuta. PaspennrenbHas
JIUHUA JaJbHOMepa JOMKHA HAaBONHTBCS CTPOTO Ha cepe,unﬂy\peﬁxx.
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Ilpu onpenenennn paccTosiHus BpallleHHEM AMCTAHUHOHHOrO Gapaba-
Ha 4, Haxonmsuerocss Ha Tpybe Taxeomerpa (cMm. puc. 23,a), cOBMe-
1mamT Haubosee GJIM3KO pPacnojOXKEeHHBE IITPHXH BepHbepa CO IHTPH-
XaMy pefiKH W NPOH3BOAAT OTCUET M3MEPSEeMOT0 PacCTOSHHSA, KOTOPLIH
CK/IaJbIBAETCSl M3 OTCUeTa NO pelike Ao Hyaa BepHbepa (1 AM pefi-
ku=10 M paccrosinusi, 2 cM peHKH=2 M) IJIIOC OTCUET IO BEpPHbEPY
IO COBNAjamwoliero WTpuxa (KaxXjaoe CABHHYTOe JeleHHe OT Hyas
BepHbepa [0 coBnajatomlero mrpuxa gacr 0,2 M) U IJOC CAHTUMETPH
H MUJUJIHMETPHI, OTCUHTAHHBIE C AUCTAHLHOHHOro GapabaHa (OmHO Le-
Joe peneHue GapaGaHa paBHO | cM, HOJM ero NpHW OIEHKe Ha rya3
pPaBHH MHJJIMMETPaM pacCTOSHUSA, CM. pHC. 24).

Biinga. o

a

—'()t"ic-, ’\17'
ATl
I L

g R

\ Omcyem 1234...

W

Puc. 24. [anpHoMepHas pefika #3 xommiekra Redta 002 u npumep OTCUHMTHI-
BaHHd TO Hefl.

Ha peiike naa Redta 002 umeroTcss 1Ba BepHbepa; BHYTPEHHHH
JaeT BO3MOXKHOCTb OMNpPENessaTb paccTosHue A0 122 M, a BHeWIHHH —
or 50 po 172 ™; npu HWCNOJb30BAHHW BHELIHEro BepHbepa OTCUMTAH-
HOe paccTosiHue yBeanuunBaercs Ha 50 M.

IIpu onpenenenun npeBblmieHuii TaxeoMerpom Redta 002 neo6xo-
IUMO IIOMHHTB, uto npu KJI Bu3upHas ocb 3puTelabHON TPyOH pac-
H0JIOXKEHa BhHIIIe OCH BpamieHust Tpy6w Ha 2,2 cM, a npu KII — Huxe
Ha 2,2 cM. YuuTbiBasi HajluyWe Ha BepTHKAJbHOM Kpyre ABYX THIIOB
NleJIeHu#, Onpe/eseHue NPEBBILEHHH MOXHO INPOH3BOJAHTb JH60 6e3
TaGJHUl, C HCIOJb30BAHHEM OTCUETOB TAHTEHCOB YIVIOB HAKJIOHA, Ju60
C mpuMeHeHHeM TAOJHUIL NpeBbIIIEHUH N0 H3MEePeHHBIM yIJaM HaKJIOHa.
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§ 9.' UccaenoBanusi TEONOJUTOB M ONTHYECKHX JaJbHOMEPOB

[1pn ucclenoBaHUM TEONOJNMTOB, KPOME NepeyHCIeHHBX B § 3 006-
WX [/ HUBEJHPOB U TEOAOJHUTOB XaPaKTEPHCTHK, ONPENENATCA 10-
NOJTHUTEJIBHO CJeIYIOLIHE.

I. Tlpy HaAWYuK IUKAJOBOTO MHKPOCKONA HJIH MHKPOCKOIA-MHKPO-
MeTpa C TOABHMKHON IIKaJOH ONpelelNsercsi COOTBETCTBHE BHAMMOM
BeJHYUHBI OZHOTO HefeHHss Kpyra BHAMMOH AJMHE MKaJbl OTCYETHOTrO
MHKPOCKONa (HX HECOOTBETCTBHE Ha3bIBAIOT PEHOM).

Bo BpeMsi uccienoBaHusi IIKaJOBOrO MHKDOCKONA OAHMH H3 IUTPH-
XOB Kpyra COBMeLIaloT C HayajJoM IIKajbl, a IO COCELHEMY IUTPHUXY
Kpyra npou3BOJSAT OTCYET Ha KOHIe MKaJbl. Takue OTCUETHl [eNaloT
no BceMy Kpyry uepe3 30° u 3ateM BBIBOLAT cpelHee 3HaueHHe peHa,
KOTOpPOE JOJKHO ObITh B Ipefesnax TOYHOCTH OTcuMThiBaHuA. Ilpu He-
O06XOAMMOCTH HCIpaBJeHHe peHa NPOU3BOLUTCS M3MEHEHHeM YBeJHye-
HHSi OTCUETHOrO0 MHKpOCKOmna (OTHENbHO AJSi TOPU3OHTAJBHOIO H Bep-
THKaJbHOTO KpyroB). Pabora mo ucnpaBieHHIO PeHOB [OJKHA IPOH3-
BOAUTLCS B CTPOTOM COOTBETCTBHH C PEKOMEHAALMAMH 3aBOJCKHX
HHCTPYKUHH AJ1s1 KaXK/I0r0 HHCTPYMEHTA. -

Ilpu nccnenoBannyu peHa MHUKDPOCKONA C TNOABHMKHOH IIKaJOH BHa-
yase BpaueHdeM GapabaHa HauaJoO IIKajbl COBMEHIAIOT CO LITPHXOM,
3aTeM HaBOJAILMM BHHTOM aJMAanbl Kpyra COBMeLLalOT HeJeHHUsl Kpy-
ra co IUTPHXOM HWJIH C NPOTHUBONOJNOXKHBIMH JeJeHHsIMH, TOCJe Yero
BpauieHueM 6apabaHa COBMEILLAOT COCeJHUE MAesJeHHs Kpyra u Ipo-
M3BOJAT OTCUET NO WITPUXY IIKAJbl MHKPOCKONA.

2. Ilpu Hamuuuu onTHyecKOro uUeHTpHpa ero Tpy6Ga HOJMXKHA [a-
BaTb UeTKOe u300paxKeHWe CeTKH W NpeaMeTa BusdupoBaHus. Mccieno-
BaHHe INPOHM3BOLMTCA OOBIUHBIM CNOCOOOM, Kak H 3PHUTEIbHOH TPYOHI
MHCTPYMEHTA: NMOJYyYeHHe YEeTKOTro M300paxKeHHsi CETKH OCYHIeCTBJSET-
CA BpalieHWeM [AHONTPUHHOTO KOJbLA, TNpEAMeTa — BhiIBHKEHHEM
OKYJISIDHOH TPYOKH OT PYKH. *

3. Jlas KaxJnoro TeOofOJHTa HeOOXOMMMO TLIATENbHO ONPENeIHTh
KO3 (HUUHEHT HUTSHOTO AajbHOMepa 3pHTENbHOH Tpy6nl. Onpenene-
HHe NPOM3BOAHMTCA NpH noMouiy 6asuca, pa3bUTOro Ha POBHOH MecCT-
HOCTH Ha yyacTku no 20 M co cpexHeil omubkoii He Gosee 1:2000.
Paccroanusi, onpenejeHHble NPH TNOMOIIM JajJbHOMEpa IO peHKe,
CPAaBHHMBAIOT C H3BECTHBIMM H3 NpeJBapuUTeNbHBIX H3MepeHuii Oasuca
H BLIBOAAT CPefAHHH KO3 (UIHEeHT AajbHOMepa IS CPefHHX pabouux
pacCcTossHuH.

IloaeBnie NOBEPKH U HCTUPOBKH ONTHYECKHX TEOAO0JHTOB

1. TloBepka ypoBHeil mpu anumgajze FOPH3OHTANBHOTO KpPyra.

Oco yuarundpuueckoeo yposus npu arudade 20pU3OHTALLHO20 KpY-
ea Ooaxcra 6biTo nepnenOUKYAAPHA, @ OCb KpYyanr020 YposeHs — na-
paanesbHa 8epTUKAAbHOL ocu 8pauenus Teodosura.

[ToBepka u I0CTHPOBKa NPOU3BOASTCA TaK Ke, KaK aHaJOTHYHOTO
YCJIOBHS Y HUBEJTHPOB.
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2. IloBepKa CeTKH HUTEH 3pUTENbHON TPYOHI.

BeprukaibHas HUTb ceTAu 3puTebHol Tpybol 00ANHA HAXOOUTbLCA
8 00HOL NAOCKOCTY ¢ B8epTUKAALHOL OCbIO 8PAUEHUSL TeOOOAUTA.

TiratenbHO yCTaHaABAWBAIOT BEPTHKAJbHYI0 OCh BpaulleHUS TeOM0-
JIUTa B OTBECHOE MNOJIOXEeHHe W HaBOASIT BHU3HUDHYIO OCb 3DHTENbHOH
TpyObl Ha XOpPOWIO BUIMUMYIO TOYKY. 3aTeM HaBOASLIMM BHHTOM Bpa-
HialoT TpyOGy BOKPYr TOPH3OHTAJbHOH OCH; B HCIHPaBHOM TEOAOJHTE
H300paKeHne TOUKM He JOJIKHO CMemaTbcsi C BepPTHKAJbHOH HHUTH
ceTkd. B npoTuBHOM ciyuae ocnaGusiOT BHHTH, Kpenslide OKYJISAPHYIO
yacTb TPpyOBl, W NOBOPAYHUBAIOT €e BMeCTe C CETKOH TakK, 4ToObl H3006-
pajeHde TOUKM TONAJO Ha BepTHKaNbHY0 HUTh. [IoBEpKY moOBTOpPSIOT.

3. IloBepka KOMIMMaLHOHHOHA OMIUOKH.

Busupras oce 3pureavuoii Tpyber doasHa 6oiTo nepnenOuxyAsp-
HQ K 20pU30OHTAAbHOL OCU ee 8paujerus.

IloBepka HpOW3BOAMTCS HOCJAE YCTAHOBKM TeOHOJHUTAa B pabouee
nosnoxeHne. Ha MecTHocTn BHIOMPAOT YAAJEHHYIO TOUYKY, pacmnoJo-
JKEeHHYI0 NPUMEPHO Ha OJHOM ypoBHe ¢ TpyO6oi. Ilocne BusupoBaHus
Ha TOUKY OepyT JIBaXKJAbl IO JBa OTCUeTa Ha TFOPH30HTaJbHOM Kpyre
KIT;, KJI,, KIly, KJI, ¢ nepeBonoM TpyObl uepes 3€HHT H BHIUHCIASAIOT
JBa 3HAUEHUs1 KOJJIHMAlLMOHHON OMHOKHU €; H Cg

KIT; 4 KJI, + 180 KIT; 4 KJI, 4+ 180
Cy = ’ Cy = ]
2 2
ecIu €; OTJIHYaeTcsl OT C He OoJiee ueM Ha ABOIHYlO0 omubKy ompene-
JIEHUs yrja AaHHbBIM TEeOHOJHUTOM, TO BBIYHCAAIOT

1
Cep = 3 (cr 4+ c2).

3areM HCNpaB/sAOT NOCAEIHMHA OTCUET HAa TOPU3OHTAJBHOM Kpyre
Ha BEJHYUHY Ccp BpauleHHEM HAaBOJSILEr0o BHHTA aJHHajbl TOPU30H-
TaJbHOTO Kpyra, a OTKJOHEHHe BH3UPHOH OCH OT TOYKH BH3HPOBA-
HUA — TOPHU30HTANbHO DACHOJOXKEHHBIMH MCIPaBUTEJIbHBIMM BHHTaMH
CeTKH (mpu ocnableHHBIX BEPTHKAJIbHO PaCHOJIOKEeHHBIX BHHTax). Ilo-
BepKa, a mpu HeoOXOAUMOCTH W IOCTHPOBKA, INIOBTOPSiETCS, MOKa BeJIH-
4MHa Ccp He OyaeT B mpelenax JBOHIION cpelHEH KBaApaTHYECKOH
omnOKH H3MepeHHs yria JaHHbBIM TEOLOJHUTOM.

4. IToBepka ropu3oHTaJLHOH OCH BpalleHHsi TPYOHI.

Oco spaujenusn 3purervroti Tpybo. 00AxCHA ObiT6 nepneHOUKYALp-
HA K 8epTUKAAbHOL OCU 8paujeHus Te000AUTa.

Jlns npous3BOACTBA 3TON NOBEPKM Ha MECTHOCTH BLIOMPAIOT TOUKY,
pacnosnoxeHHyo nox yriaoMm 40—50° k ropusoHty. BusupHywo och Ha-
BOASIT Ha Hee JBa)X/Jbl — IIPH KpPYre NpaBoO M Kpyre JeBO M JAeJalOT
nBa orcuera KIT u KJI ropusoHTanbHoro kpyra. ‘

B ucnpaBHOM TEOLONHTE IOJIKHO COOJIONATBbCS YCJOBHE

KIT— KJI— 180° = 2¢.

B npotuBnOM cilyuae HHCTPYMEHT HEOOXOZHMO OTHPAaBHTb B Ma-
CTepCKylo Ajas peMoHTta. (Y Tteomonuta T2 njsi 3TOro ectb HCIOpaBH-
TeJbHbIE BUHTHI Ha OJHOH M3 CTOEK TPYyOHhI.)
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5. IloBepka KoMmeHcaTopa NpH BEPTHKAJIbHOM Kpyre TEOHOAHTA.

Ilpu nakaonax ocu 8pawjenus Teodoiuta 8 npedesax paboTol
KOMNEHcaTopa OTCHeT no 8epTUKAAbHOMY KpYyey npu 8U3UpPOBARUL HA
00HY u TY gce TOUKY Ooascer 6biTo NOCTOAHHBLM.

[ToBepka MPOM3BOJUTCS AaHAJOTHUHO HCCIENOBAHHIO NPaBHJIBHOCTH
paGoThl KommeHcaTopoB HuBequpoB (cM. § 3). Mcnpasienne HHCTPY-
MEHTOB BO3MOXKHO TOJIbKO B MacCTEPCKOH.

6. IloBepka mecra Hyas (MO), unu Mecra 3eHura (Mz), BepTH-
KaJbHOT'O KpYyra.

Mecto Hyan (uau mecTo 3eHUTQ) BEPTUKAALHO20 Kpyzea OOAINCHO
6biTo pasno Hyasto (usu boiTe u3eecTHo). Ins onpeneneHHs MecTa
HyJsl Ha MECTHOCTH BLIGHPAIOT TOYKY, PpAacllOJOXEeHHYI0 Ha OLHOM
ypoBHe ¢ Tpy6o#i. IIpu Bu3MpOBaHHMM Ha 3Ty TOYKY JenaloOT JBa OT-
cuera no BeptukasbHoMmy kpyry KII; u KJI;, ¢ o6s3arenbHBIM mpuBe-
IeHHeM IIepeJ OTCUETOM Ny3bipbKa YPOBHSI NpPH aJHAale BepTHKAJb-
HOrO Kpyra Ha cepenuny. Torna

MO, = KL K & 180>

3arteM 3TO e NMOBTOPSIOT NPH HaBeNeHUH HA JNPYTYIO TOUYKY M IPH
pacxoxaennn MO; 1 MO, He GoJiee yeM Ha JBOHHYIO TOUHOCTb OIIpe-
JleJieHHsl yIia BBIBOIAT cpenHee 3HaueHue MO.

Ucnpasnenne MO (Mz) y pa3HbIX TeOJOJHUTOB IIPOH3BOIUTCS pas-
JIMUHO: Y TEOHOJHUTOB YPOBEHHHIX JJS 3TOTO €CTb HCIPaBHTEAbHBIE
BHHTHl NIPH YPOBHE Ha a/ujaje BEPTHKAJbHOIO Kpyra; y TeOJOJHTOB
C KOMIIeHCAaTOpaMH — CIlellHaJibHasi IOCTHPOBOYHAsi NpPH3Ma B ONTH-
4ecKo#l cHcTeMe INepelaud H300paKeHHs] OTCUETHOTO HITPHXa B MHK-
pPOCKOME H T. [L.

B TeopmonuTtax ¢ ypoBHeM IpH aluiaje BEPTHKAIbHOrO Kpyra BO3-
MOKHO ucnpasjeHne MO ycTaHOBKOH ero 3HaueHHWs Ha BEPTHUKAJbHOM
Kpyre Hpu HOJIOXKEHHH Ny3blpbKa ypOBHS Ha cepenuHe. Ilpu ykasah-
HOM TIOJIOKEHHM BpalleHHeM HaBOASIIEro BHHTA aJUajbl BepTHKAJb-
HOTO Kpyra ycTaHaBJAWBawT orcuer, paBHbili 0° (180°, 90° — B 3aBu-
CHMOCTH OT Xapakrepa JeJjeHuH), a 3aTeM IOCTHPOBOUHBIMH BHHTaMH
YPOBHS MPHBOASIT €r0 Ny3bIPEK Ha CepeluHy.

Ilpumensercss Takxe caenymomuil cnoco6 ucnpasieHus MO.

Bepyr nBa otrcuera KII u KJI npum Bu3HpOBaHHM Ha OINHY TOYKY;
N0 3THM OTCUETAM BLIUHC/ISAIOT [Ba 3HAUEHHS yria HAKJIOHA o H G
B npexanosoxedu, yto MO=0, u BHIBOAAT cpe/lHee 3HaueHHe yrja

1
HakKJoHA O%cp = Iy (ox +02). He menss momoxenus TpyOHl, HaBeIEH-

HOM Ha TOUKYy, Ha BEPTHKAJIbHOM Kpyre BpalieHHeM HaBOHASILIEro BHH-
‘Ta anuganbl BePTHKAJbHOTO Kpyra YCTaHaBIMBAIOT OTCYET, COOTBET-
CTBYIOLIMI YIVIy HAKJIOHA ocp, cyutags MO=0. 3aTeM IOCTHPOBOYHLIMH
BUHTaMH YPOBHS JUKBHIHDYIOT OTK/JIOHEHHEe Hy3bIPbKa YPOBHs OT ce-
pEelHHBI.

B TeomonuTax, HMEIOIKX YpOBEHb TOJBKO NPH alHAajfe TOPH30H-
TaJbHOI'O KpYyra, nocjie BBIUHCIEHHS Ocp OTCUET, COOTBETCTBYIOLIMH



eMy, yCTaHaBJHBAIOT BpalieHUEM HaBOAALIEro BHHTA TPYObI, a OTKJO-
HeHHe BH3HDHOH OCH OT TOYKH YCTPAHAIT BpalleHHeM BepTHKAJbHO
pacnoyoXeHHbIX HCIPABUTENbHEIX BHHTOB CETKH.

B reomonurax ¢ kommeHcaropamu ucnpasicine MO mnpousBonut-
csi 1ubo Tak XKe, KaK B TEOLOJHTAaX C YPOBHEM TOJbKO IPH ajuiane
rOpU30HTANbHOIO Kpyra, Jn60o Npu HaBeJeHHH BU3UPHOH OcH Ha TOU-
Ky. OTcueT, COOTBETCTBYIOIIHH Yray HakIOHa acp npu MO=0, ycra-
HaBJHMBaeTCsl BpalleHHeM CNEeLHalbHONH IOCTHPOBOYHOHN NPH3MBbI.

7. TloBepka ONTHYECKOTO OTBECA TEOJOJHTA.

Busupras oce onruteckoeo orseca doascHa cosnadate ¢ 0cbio 8pa-
wenus Te00oAUTaA.

Y HHCTPYMEHTOB, CHaOKEHHbIX ONTHYECKHMH OTBECaMHM, BCTPOEH-
HBIMH B alujany, 3Ta NoBepKa NMPOHM3BOLMTCS NOBOPOTOM aJH/Aajbl HA
180° mocne 1eHTPpHPOBaHUS TEOAOJHUTA NPH OTBECHOM INOJOXKEHHH Bep-
THKa/JbHOH OCH BpallleHHsl TeoAonuTa. Eciu BU3HpPHAsA OCb ONTHYECKO-
ro OTBeca CMECTHTCS C TOYKH, TO ee HeOOXONMMO HCIPaBHTb Ha MOJO-
BUHY OTKJIOHEHHSI NpPHM INIOMOIUH HCIPABHUTENbHBIX BHHTOB, PacHoJo-
JKeHHBIX y OKyJspa mox Kpeimkoit I3 (cM. puc. 15,6).

HccaenoBanue 1ajibHOMEPOB

Ilpu wuccienoBaHWM [aJbHOMEPOB OCHOBHAs 3ajaua COCTOUT B
oNpeJie/leHHH XapaKTePHUCTHK: Ko3a(p@duuHeHTa [ajbHOMEpa, MOCTOSH-
HOI flaibHOMepa, IOCTOSTHHOTO yria K/IHHA.

Has -3 onpenensiercss koaddunuedt naipHomepa K u mocro-
annas C.

Onpenenenne xo3ddunueHTa JajJbHOMEpPa W ero IOCTOSIHHOH Ipo-
M3BOJHUTCA Ha 6a3uce, CO3JaHHOM INpeJNOYTHTE]bHO Ha DOBHOH MecT-
HOCTH, UTOOBl He ObLIO HeOOXONHMOCTH BBOJAMTH MOIPAaBKH 3a HAKJOH
auHufi. TouyHocTh wu3MepeHHs [IJIMH IIpH co3naHuu 6Gasuca MAOMKHA
OBITH BBIILIE TOUHOCTH ONpeNeJeHHs] PAaCCTOSHUI NaJbHOMEPOM He Me-
Hee ueM B TpU pa3a. MHtepBanwn 6asuca (20—24 m) nas OJ1-3 mMoxX-
HO H3MepSTb KOMIIApHPOBAHHOH pYJETKOH C JHHAMOMETPOM C H3Me-
peHHeM TeMIepaTypbl BO BpeMs paboThl NpH (UKCHPOBAHHM KOHIOB
WITPUXAMH -Ha KOJAbSIX (cpeldHss KBajgpaTuueckas owubOka 1:7000).
Hnst OT][] 6a3uc nosKeH U3MepATHCS HPH IOMOLIH NMPOBOJOK CO Cpen-
Hell KBaAparuuyeckoil omuOko# He rpybee 1:20000. Inwuna 6asuca
IIOJIXKHA COOTBETCTBOBATh MAHManas3oHy paboOTH pajbHOMepa.

ITocne naMepenus pjauH 6Ga3uca WX 3HAYEHHs] NPHBOJSAT K TOPH-
30HTY.

Has onpenenenuss Ko3dduIHEHTa ¥ NOCTOSTHHOM JaJbHOMEPOB TH-
na I JI-3 TeomonuT ¢ Hacajgkoil yCTaHaBJIMBAIOT Ha ONHOM KOHLe 6a-
3Huca, a 3aTeM Ha BCeX TOYKax IOCAel0BaTeNbHO YCTaHABIMBAIOT
NaJbHOMEPHYI0 peHKy, MO0 KOTOpOH INPOM3BOASIT OTCUETHl JaJbHOMEp-
HBIX PACCTOSIHMH He MeHee YeM ISITbl0 NPHEeMaMHU C BhIBElEHHEM Cpel-
Hero (MO KaXKJIOH CTOpOHe peHKH). 3aTeM TEOLONUT YCTAHABJIHBAIOT
Ha BTOpPOM KOHIe 6a3uca u u3MepeHus noBTopsior. OnQHOBPEMEHHO C
OTCYUeTaMHU IO pelKe NPOH3BOJAAT OTCUET N0 BEPTHKAJbHOMY Kpyry AJs
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onpenesNeHHs yria HaK/IOHA BH3HPHOA JHMHMH. B monyueHHbie cpel-
HHe 3HAUEHHsI PACCTOSIHWI BBOJST MONPABKH 3a HAKJIOH.

Jlis onpeneneHusi MOCTOSIHHOM HaibHOMepa BBIYHC/ASIOT OTKJIOHe-
HHA M3MEpeHHBIX N0 HaabHOMepy diy PacCTOSHHH Ha Oasuce OT HX
HCTHHHBIX 3HaueHuil d;

A= di— diac

3areM Ha MHJIJIMUMeTPOBOil Oymare cTpoAT rpaguk A; no njauHe
6asuca (puc. 25). CoexuHHB TOUKH A; NOJYYalOT JIOMAHYIO JHHHIO,
OCPeHSIIOT ee H NPOBOAAT [0 IepeceueHHs ¢ ocblo opauHart. OTpesox
OT HauaJja OCH OpAMHAT JO Ie-
peceueHHsi ee C OCpeJHAIOIEH A

JAHHEN 1aeT BeJHUHHY TOCTOSH- €M) b
HOH C C COOTBETCTBYIOLIHUM 3Ha- 12 e
KOM. sk

[lo BTOpO# cCTOpOHe pEeHKH A
BCe oOlepanydd BeAYyT aHaJIOrud- -

Ho. Kos(puuuent nambHomepa ¢
BBIUNCJAOT KaK yacTHOe OT Je- |
JIeHua paccTtosiHus (H3MeHeHHO- 24 48 72 9 120 am)

ro Ha BeJIHYHHY INOINPAaBKH) HaA

orcuer 1o pefike. Ecau o6beM Puc. 25. Tpaduk mas ompenesenns mo-

JLAJMbHOMEPHBIX PaboT HeBeJHK, CTOSIHHOH namuomepa JUL-3.

TO NONPABKH B H3MEpPEHHbIe pac-

CTOSTHUSI MOTYT OBITb NOJYyueHHl ¢ rpaduka. IIpm Heo6XOZUMOCTH KO-
shduuueHT najbHoMepa MOXKeT ObiTh UcHpasJieH. Il 3TOro TEOMOJHT
C HacaJAKoOH yCTaHaBJIMBAIOT Ha OJHOM KOHIle FOPH30HTAJbHOro 6asu-
ca, a pedKy Ha ApyroM. Bpamias CTUPOBOUHBle BHHTHl HacalkH,
JN0oGUBaIOTCS HYKHOTO OTCYeTa MO peliKe ¢ ydueToM HOCTOsiHHOH. [lpH
HAKJOHHOM 6asuce HeoOGXOAHMO yuecTb yroJ HakJoHa juHuH. C Teue-
HHeM BpeMeHH, NpPH NepecTaHOBKe HAacaJKH Ha JPYroil TEONONHT HJIH
NpH TNOBTOPHOH YyCTaHOBKe ee, K03(p(UIHEHT HaJbHOMEpa MeHsIeTcs,
NI03TOMY ero Heo6XOJHMO ONpPeeNATb BHOBD.

HOnsa nanbuomepa OT]L ompemensiorcss ABe BeJHUYHHBI: KO03(du-
nveHT K jganbHOMepa W TOCTOSIHHBIH yroa Py knuHa. Onpenenenne K
H Px NPOM3BOAMTCS TeM HabJlIofaTeneM, KOTOpHi# Oyner paborath ¢
albHOMEpOM, H3MepeHHeM INapajJakTHYeCKHX YIJIOB IO TOPH3OH-
TaJbHON pefike He MeHee ueM Ha 12 nuHuax 6a3uca (OT MUHHMAJb-
HOK 10 MakcuMmaJjbHOH). MHTepBalbl 6Gasuca u3MepsiloT 1o 06GeuM
CTOpPOHAM peHKH C HOJydeHHeM KaxKJbli pa3 ABYX YrJoB: B; — Mak-
CUMaJIbHOTO I/l AAHHOTO OTpe3ka Ipu HauboJbmeMm uuciae N; 6as u
B2 — mpu yMenbmenuu 6a3 Ha 1 wan 0,5 (No=N,—!1 uiu =N,—0,5).
Wsmepennss BepyT ABaxAbl, MPH YCTAHOBKe AaJbHOMEepa Ha pas3HBIX
xoHlax 6asuca W pefiKM — Ha KOHILaX BceX HHTepBasioB. st mpuse-
JeHHs JIMHHA K TOPH30HTY HeOOXOAHMMO ONpeNeNsTb YIJIB HaKJIOHA
JAHHHH. 3ateM 10 dopmyiae (6) BBHUHCIASIOT H3MEpEHHBIE 3Haue-
HHA P
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W3 24 3nauenuir (no 12 GasucoB B NMPSIMOM H OOpPaTHOM XO/ax)
BLIBOAAIT CpelHee 3HaueHHE PBru, KOTOPOE HEOOXOAHMMO NpPHBECTH K
onpefiesieHHOH TeMmIepaType, jayumie OJHM3KOH K cpefHed 1Jis AaHHOTO
BpeMeHH roja

ﬁK = ﬁl{ﬂ ‘+' 6ﬁl{a

8B« = Brn 0,000007 (¢ — £o),

t — teMnepatypa ONpEeNENeHHs Pxu, [o — TEMIepaTtypa, K KOTOPOH
NPUBOJHUTCS 3HAUEHHe yriia KJIWHA.

[TapannakTuueckue yribl, NOJy4eHHBlE IO BTOPOH CTOPOHe peHKH,
6a3nl KoTOpo#i omiuuarorct Ha 1%, npuBomATca K Macumrtaby mep-
BOW CTOPOHBLI H3MEHEHHeM H3MepeHHOro 3naueHus f Ha 19% (momycrtu-
MOe pacxoxzeHue B mo mepBoi u Btopoit cropoHam —O0,15 neneHui
IIKaJbl).

Koadpduurent nanpuomepa K pas OT]L Bbuucasercs no caeryio-
et gopmyae (u3 Gopmynanl onpeneseHHs pacCTOSHHUH):

K =(d—C+ADg—AD) £,

rae

rie d — TOpPH30HTAJIBHOE NPOJIOKEHHEe NJIMHBI HHTepBana 6asuca B
MeTpax, NOJyueHHOe H3MepeHHeM TNpOBOJMOKOH; C — NOCTOSIHHAsA
OTH, pasnas 0,119 mM; ADy, AD; — nonpaBku 3a HaKJOH M TeMIle-
paTypy BO BpeMs JaJbHOMEPHBIX H3MepeHH#; N — ‘KonuyectBo 0a3
pefixu npH M3MepeHHH yryia; B — cpeiHee 3HaueHue yriaa u3 Habuao-
JEeHUs MepBOd M BTOPO# (mocjie mpPUBENEHHSI) CTOPOH.

MoBepku aanbHomepa OT]L

1. Pebpo 6unpusmer 8 nose 3penus Tpybor 00A%CHO ObiTo 20pU-
30HTANbHO (OTBecHO npu pabore ¢ BepTUKAAbHOU pelikoil) (cM.
puc. 21,6).

[ToBepKy BBHINMOJHAIOT aHAJOrMYHO HOBEPKE CETKH HHUTEH: nepeme-
HieHHeM TPYObl HaBOASILIMMH BHHTAMH B a3WMYTAJbHOH (BepTHKAaJb-
HOH) IJIOCKOCTH.

Ecnu JuHHA cxomut C u300paKeHHs TOukH, ucmpasieHue OTIL
NPOU3BOJHUTCS B MacCTEPCKOH.

2. Ulesesas Ouagppacma dosscra obecnedusaTe 00UHAKOBYHO paB-
HOMEPHYI0 OCBEU,eHHOCTb BepxHeli u HUsCHEll epaneil bunpudmol.

TloBepka BHINOJNHSIETCS BH3yaJbHO, a IOCTHPOBKA — HCIPaABHUTENb-
HBIMU BUHTaMH quadparmol.

3. IIpu nasedenuu Tpybor OasbHOMepa Ha peliky noayus3obpasie-
Hus petiku He COANCHbL CMEWATHCA NO BbLLCOTE.

[ToBepka BLINOJHSIETCSI BU3YaJbHO, a IOCTHDOBKA — HCIpPaBHTEb-
HBIMH BHHTaMM H3MEpPHTENbHOH YacTH KOMIeHcaTopa mocje cheMa Ie-
penHell KpHIIKU KanbHoMepa (5, puc. 21,a).

4. Pen wkanvr muxkpockona Jdoaxcen ObiTe He 60see TOAWjUHbL
wrpuxa.
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IToBepka u wucnpaBieHHe NOPOH3BOJAATCS AaHAJOTHUHO HCCIAENOBA-
HHIO peHa B TEOAOJHTaX.

5. Oco yuarundpuueckozo yposHs OasbHomepa O0oaxcna OviTo nep-
NeHOUKYASPHA B8ePTUKANLHOL Ocu 8paujerus 0arbHOMEpA.

[ToBepka u IOCTHPOBKa YCJIOBHS BeLeTCs OOLIYHBIM croco6oM (CM.
NIOBEPKU HHUBeJHpa).

6. Mecto nyarsn sepTukarbro20 Kpyea O0AXNCHO ObiTo U3BECTHO.

IloBepka npousBomutcsi JHGO yCTaHOBKOH BH3HPHOH OCH B TOpH-
30HTAbHOE TMOJNOXKEHHe NpH TOMOIIM HHBeNHupa, Jub0 CpaBHEHHEM
BEPTHKAJBHOrO YIJa, ONpenejieHHOro OOBIYHBIM TEOJOJHTOM, C OTCYe-
TOM IO BEPTHKaJbHOMY KpYry LajJbHoMepa O Aajeko (Okoao 1 KM)
pacrosoXeHHOH TOYKe IIpH YCTAHOBKE TEOLOJMTa M JajJbHOMEpa Ha
OJIMH IITATHB NOOYEPEesHO.

7. Busupnas ocv onTuueckozo orgeca OoaltHa co8nadaTe ¢ 6ep-
TUKQABHOL 0CbI0 8paujeHus 0aibHOMEPA.

Onruueckunit orBec OTJL nmpukpemyen K Tperepy (cMm. puc. 21,a).
[ mpou3BOACTBA IHOBEPKH Tperep KpemsaT Ha LITaTHBE H YCTaHaB-
JIMBAIOT Ha Hero TeofoauT. Ha 3emse nosx mraTuBOM NPU NOMOILH TeO-
JNOJNUTa HATATHBAIOT IBE HHUTH, HaXOAfLIHecs BO B3aHMHO IepNeHAH-
KYJSIDHBIX OTBECHBIX INVIOCKOCTSIX, NMPOXOJASIIHUX UYepe3 Ocb BpalieHHs
TEOJ0JIUTA. 3aTeM BHU3HPHYIO OChb OTBeca, eCNH OHAa He NPOXOLHUT ye-
pe3 TepeceueHHe HHUTEN, HABOASIT Ha IlepeceyeHHe IOCTHPOBOYHBLIMH
BHHTaMH CeTKH ONTHYECKOrO OTBeca.

MoBepku auddepeHnHaNbHbBIX AaJbHOMEPOB

Y nuddepeHuuaTbHbBIX TaJbHOMEPHBIX HACaJOK INOBEPSIETCS OIHO
yCIOBHe: pa3lesuTessbroi wTpux OaibHOMEpa 8 pabouem NOAOHCEHUU
doascen Ovito or8ecHuim. [loBepKa MPOU3BOJUTCS BH3YasibHO, NMPH Ha-
Be€HHH JaJbHOMEepa Ha BEePTHUKA/JIbHO YCTAHOBJEHHYIO pelKy jeJe-
HHSl BepHbepa JOJKHBI KacaTbCsi OCHOBHBIX HEJEHHH peiKH.

Hecobmonenne atoro mpaBujia HCIpaBJseTcss Pa3BOPOTOM Hacaf-
KM Ha OGBEKTHBE TEOHOJHTA INOC]Ie OCHabJeHHs KpeNeXHBIX BHHTOB.

IloBepku AaNbHOMEPHBIX peek

I. Coorgercrsue Oiun peex ux HOMUHAAbHOLM 3HAYEHUAM OOANCHO
6biTe 8 npedesax 0,05 mm 0aa OTH u 0,1 um Ora IOI-3.

[ToBepka npoOU3BOAMUTCS MyTEM KOMIAPUPOBAHHS HOPMAJIbHBEIM
METPOM.

2. Ocu Kpyeabix yposnell Ha petikax O0AHbL 6biTo NAPAALEAbHBL
ocan peex (y AM-3) uaru ocam nocadouneix erysok (y OTH).

IToBepka peex [1JI-3 mpOM3BOAUTCH YCTAaHOBKOH HX BEPTHKAJbHO
IPH NOMOILH OTBeca H3 KOMIUIEKTa JajbHOMepa, a IOBepKa peex
OTH — nosoporoM ux Ha 180°. YpOBHH HCIPaBJISIOTCS IOCTHPOBOY-
HbBIMH BHHTaMH KaK OGBIYHO.

3. Ocu susupos Ha petikax OTJI doascHer 6biTo nepneHOUKYALPHDbL
K NAOCKOCTU peek.
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YcoBue NMOBEPSIOT NPU MOMOLIHM ABYX BelleK, YCTAHOBJEHHLIX Teo-
jJoauToM no creopam noj 90°. 3aTeM TeomONMUT CHUMAIOT C Tperepa H
Ha €ro MeCTO CTaBsiT pe#iKy B CTBOpP ¢ OXHOH H3 Bex. llpu sToMm
WCIPaBHBI BHU3UD AOJKEH ObITh OPHEHTHPOBAH Ha JAPYTYI0 Bexy; OT-
KJIOHeHHe JIMKBHAHDYeTCS NepeMellleHHeM BH3uPa B HYXHOM Hampas-
JIEHHH BMeCTe C KpPeleXXHbIM KPOHIUTEHHOM.

§ 10. MoneBbie paGoTH!

Ilpu mposoxKeHHH TEOLONUTHBIX XOHOB H3MepSAIT BepTHKalbHBIE
yriabl (yryibl HaKJIOHA BHU3UPHBIX JUHHHA), PACCTOAHUA M TOPH30HTAJb-
HBle YTkl (eclH NPOKJIafbIBAIOT MJIaHOBO-BEICOTHBIH XOI).

Yrapl HakJIOHA H3MepPSAT NpPH ABYX IOJOXKEHHAX Kpyra M BbIYHC-
JIAIOT 10 (opMyaam

o= KJI—KI21—-180° o =KJI— MO, a= MO— KIT— 180°

npu npumeredsnd T30 u T2 u no popmynam

o= KH—K.;I—180°, o = KI1—MO, a=MO— KJI— 180°

npu npuMenenun teoponutoB T10 u T5. Ilpu npuMeHeHuu ApPYrux HH-
CTPYMEHTOB MOXKHO JIOCTAaTOYHO IIPOCTO pa3obpaTbcs, KaKHMH U3
3tux (opMys HeoGXOAMMO MoJb30BaThbcs. [Ipu BhIUMCIEHHAX K BeJH-
ypHaM, MeHbiiuM 90°, npu6asasior 360°.

3a ocHoBHoe nojoxenue y teomonutos T30, T10, TS nmpunsit KII,
y T2 — KJI.

B 3aBucumocTH OoT HEOOGXOMMMOH TOUHOCTH ONpenesieHHs NpeBhille-
HU# H3MepeHHs BeAyT JuOO C KaXKJIOro KOHLa JUHUK (B NPAMOM H
obpaTHOM HampaB/leHHusx), JAubOO «uepe3 TOYKYy» (B OILHOM HAampas-
JIEHUH) .

KoHTposneM mpu H3MepeHHH YIJOB HAaK/JIOHA CJAYXKHT NOCTOSTHCTBO
3HAueHU# MeCTa HYJAS C OTKJOHEHHSIMH OT CPEeIHEero 3HaueHUs He
Gosee ueM Ha JABOHHYIO TIpelleibHYyI0 OWHOKY oOnpenejeHus yriaa
JNAHHBIM TEOLOJUTOM.

Jonyctumasi IJMHA BU3HPHBIX IJIed HasHauaeTcsi UCXOLS M3 COO-
Opa)KeHHH, BbICKa3aHHBIX B § 7; momycTuMasi AJiMHa XOZa ompefe-
JISIETCS M3 YCJOBHS TOJYYeHHs AONYCTHMOH OIIHOKH B ONpENeIsieMOM
npeBblIeHHH B Haubosee cnabom MecTe X0za.

IIpu BriIGOpe Teomonuta st paboThl C JaJbHOMEPHBIMHM Hacajxka-
MH HeOoGXOJMMO MMETb B BHAY, UTO NPH YKpPelIeHHOH Hacaike BHU3HP-
Hast Tpyba MOXKeT NHepeBOAUTbCS uepe3 3eHHUT TOJNbKO OKYJSPHBIM
KOHIIOM M XOpOIIO, eCld KOHCTPYKLHSI TEOJOJHTa IMO3BOJSIET 3TO [Je-
JiaTb, HHaye 3HAUMTEJbHO YCJIOXKHSAETCHs NPOH3BOACTBO paborh. Kpo-
Me TOro, rabapuThl HHCTPYMEHTa ¢ HacaAKOH YBEeNHUHBAIOTCSA W Keja-
TeJbHO, 4TOOb pa3Mephl (yT/sipa NO3BOJNSAJIH YKIAAKY TEONOJHTA BMe-
CTe C HacaAKoH.
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Be BpeMs YKpensieHHsi HacaJiku Ha TpyOy TeolonHTa HEOOXOAHMO
cJAeluTb, 4TOOB TOJOBKA 3aXKWMHOIO BHHTa KOpIyca Hacaiku Oblia
HanpasJeHa BBepX.

[lpu pa6ore ¢ JJI-3 nocnie 3akpemyieHHss TOUYeK 1O XOAY TEONOJHT
yCTaHaBJMUBAaeTC Ha ONHOH M3 TOuYeK, a JajJbHOMepHble pedKH — Ha
IBYX C HUM COCEIHHX. Paccrosanusi H3MepsAIOTCA KaXIblH pa3 1o
IBYM OTCUeTaM IO OCHOBHOH M [JBYM OTCYeTaM IO JONOJHHTENIbHOM
CTOpOHe pelKH.

JanbpHoMepHble OTcueThl 3aHocaTcsi B rpagn 10 m 11 XypHanaa
(tra6a. 10), U HAKJIOHHBIE PACCTOSTHHSI BBIYUCASIOTCA C Y4eTOM IIOCTO-
AHHBIX W BEJIHYUHBI JeNeHHH Kaxao# cTOpoHbl pelku. Pacxoxnenus
MeXJAy IBYMsi OTCYUETAMH IO ORHOH CTOPOHEe pefKH He JOJKHBI Hpe-
BuiaTh 1 : 500 BeMUKHBI OTCUETA.

HsMepeHne yryioB Hak/JoHa HIJil NPUBEJEHHS JUHUH K TOPH3OHTY
M BBIYMC/IEHHS TpeBbllleHUil npu npuMeHenuu JLJ1-3 npousBoputcs npu
3aKpHITOH MITOPKE HacaJKyd W HaBeJeHHH BH3HDHOH ocu TPyOHn Ha
IITPHX HOHHWYCa peHKH, KOTOPBHIi COBMEMIaJCsi C OCHOBHHIM JAeJeHHEM
npu oTcuete paccrosinusi. 3anuch Begercs B rpadax 14—18xypHana.

Bo3MOXHO H3MepeHHe NBYX YIVIOB HaKJOHAa: OJHOTO TaK, KaK ONHU-
CaHo BLIle AJs TPUBeJeHHs JHHUM K TOPH30HTY, W APYroro — IpH
HaBeJeHNH Ha ONpeleNeHHYI0 NOCTOSHHYIO BBICOTY AJS BHIUHCIEHHS
HpeBbILIEHU .

HsMepeHure ropH30OHTaNbHBIX YIJIOB BENETCS C 3aKPBITOH IITOPKOU
HacaJlKd NPH BH3UPOBAHWUM Ha CepelfHHY IOACTABKH pelKku. 3amuch
pefiercsd B rpaax 3—8 xypHana. KoHTpoJieM npaBHJILHOCTH PaGoThHI
SIBJSIETCS TIOCTOSIHCTBO 3HAUEHHUs ABOMHOH KOJJIHMAIHOHHOH OMIUOKH
(nu paBeHCTBO YTIJIOB B NMOJYHpHEMAX).

JlnuiHble CTOPOHBI XOLOB M3MEDPSIOT [0 YacTAM.

MetonvKa NpOJIOXKEHHsI TaXEOMETPHUECKHX XOJOB Majo OTJIHYAer-
Csl OT BBILNIEH3JIOXKeHHOH. ISl ynpouieHus BBIYHCJIEHHH BBICOTA BH3HU-
poBaHus, KaK NpPaBuUJIoO, NelaeTcss paBHOH BbICOTe HHCTpYMeHTa. [linHa
BH3HPHBIX IJed J0JMKHa ObiThb He Oosee 200 M, pacxoxIeHHe OTCUe-
TOB N0 AaJbHoMepy — He Gosee 1:100 BeJHUHHBI OTCUETA.

Ilpn ucnonbzoBanun Redta 002 B mose onpenensitotcsi TOPH3OH-
TajbHble NPOJIOXKEHHSI PACCTOSIHUH M TaHTEHChl YIVIOB HAKJIOHA JIMHHH
BH3UPOBaHHsA (BO3MOXKHO TaKkiKe H ONpeJieieHHe YIVIOB HaKJOHA).
Mertonuka paboThl Inpu ompeneneHun paccrosHuii Redta 002 na-
Ha B § 8. s

ITpu npumenennn panbHoMepa tuna OT]] paGoraTh MOXKHO ORHOM
6purafiofi ¢ HCIONb30BAaHHEM JBYX HHCTPYMEHTOB: TEOHOJHUTa HeoO-
XONMMOH TOYHOCTH M JajJbHOMepa C YCTaHOBKOH HX Ha OJHH Tperep
[00YepesHO JJs NPOH3BOACTBA COOTBETCTBYIOHMIMX paGor.

Bo BpeMmsi mpoJioKeHHS BBLICOTHBIX TEOJONHTHBIX XOIOB C H3Mepe-
HMeM paCCTOAHHH OTHAeJbHOH Opurafofl (mapajakKTHUYECKHM CIIOCO-
OoM, JIEHTOH, pYJIeTKOH W T. j.) OpHraza C TEOLONHTOM H3MepsieT
yrabl, a JJHHB JHHHH BHINIHCHIBAIOTCS H3 XKYPHAJNOB B IOTOBOM BHIE.

Ilpn onpepmenennu pacCTOSHHHE NANbHOMEPAMH pPAa3/JHMUHBIX THIIOE
(nacanxu, OTI, Redia 002 u mp.) 3anucu MOryT BecTHCh B XKypHale,
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npuBefeHHoM B TaGa. 10, XxoTd uMeloTCs pasjHuHble (OPMbl THIOBHIX
XKypHaAJOB Mias pasubix panbHomepoB (I1-1, T1-2, I1-3, I1-4).

§ 11. Kamepaabnble pa6oTsl

KamepanbHasi o6paGoTka MaTepHAIOB TO CO3LAHHIO BBHICOTHBIX
TEOJIOJUTHLIX XOJOB COCTOMT M3 IpPEJBAPHTENbHBIX M OKOHUATEJbHBLIX
pabor.

[IpenBapurenbHble KaMepajbHEle pa0bOThl HAUHHAIOTCS C NPOBEPKH
NPaBUJIBLHOCTH TOJIEBHIX 3aNHCell W BHIYHCAEHHH. 3aTeM BBIYHCISIOTCS
rOpPH30HTANbHbIE INpPOJOXEHUs paccTosHuii (rpada 13 rtaba. 10) mno
dbopmynam § 7.

Fopu3oHTanbHBIE TPOJIOXKEHHSI JHHUH, BbHIUHCJHEHHbBIE B NPSIMOM H
o6paTHOM HanpasieHusix npu nomomtu JJI-3, moKiubel GLITh paBHBI
B npenenax 1:1200. Ecniu usmepeHust B 1mojie NPOU3BOJHINCH HaJbHO-
mepom JAP-100 (OHP-06), Redta 002 wiau napaniakTHYeCKHM Me-
TOJOM, TO JIMHHH Cpa3y IOJYy4aloTcsi INPUBELEHHBIMH K TOPH30HTY.
3ateM BBIUHCASIIOTCA mnpeBbllienus (rpager 19, 20) nmo dopmynam
(1—4), npuueM BBICOTa BH3HpOBaHHUs [ Boluucasierca gas JJ1-3 kak

l=v—m,

Tle v — BblCOTAa PeHKH O HYJEBOro HITpHXa BepHbepa, paBHAas NpH-
mepHo 2,09 M 0Ge3 moxpcraBkd U 2,61 M c mojacraBkoi (u3Mepsiercs
B KaXJOM cilyuae JJsi OTAeJbHOH peliku); m — pacCTosiHHe OT HyJe-
BOrO IITPHXa BepHbepa N0 COBMEILEHHOTO Ha JJIMHY [eJNeHHs BepHbe-
pa, pasnyio 17,8 MM~ 0,018 M.

Briuncnenua BefyTcs ¢ NpUMeHEHHEM COOTBETCTBYIOLHX CHELH-
albHBIX TaGJHL [JIs ONpeleeHHsl NpEeBbINEHHH M TOPH30HTAJNbHBIX
npoaoxenuit (JI. [1. Hepemesoit; B. H. laubmuna u JI. C. XpeHosa;
[. T. Eroposa).

IIpn npumenennn Redta 002 npeBbimenus onpepensimorcs 6e3 Tab-
JHl, TaK Kak B TOJie cpa3y OTCUMTHIBAIOTCS 3HAaYeHHs TAHTEHCOB yr-
JIOB HaKJOHA JHHUY BH3UPOBaHus (CM. puc. 23,0).

ITpenenbHble pacxoX/eHHsi NPEBLIIEHHH B TAaXEOMETPHUYECKHX XO-
Jax, IONyYeHHbIX B NPSAMOM H OOpPaTHOM HaNpaBJeHHAX, IOJXKHEHI
ObITh He GoJiee )

Ah = + 60

S
MM,
100
rlle S — JJHHa BH3HPHOTO Jyya B METpax.
[TpenenbHble pacxoXaeHHsi NpeBbILIEHHH, BLIYHCIAEHHBIX B IPAMOM
1 00paTHOM HampaBJIeHHSIX B BHICOTHBIX TEOJOJHTHHIX XOJaX, IPOKJa-
JbIBaeMbIX B3aMeH IeOMeTpPHYECKOro HHBENHPOBAHHUS, JONXKHbLI OBITb He
Gosee =15, 20 u 30 MM npu Bu3upHLIX miaeuax 50, 100 u 200 m. B cay-
yae JONYCTHMBIX DaCXOXKJeHHH BBIUUCIAAIOTCS CpeJHHe MpeBbillleHHs
(rpadpa 21) u onpenensitoTcss NOJy4YeHHBIE HEBA3SKH X044 OOBIYHBIM
cnoco6oM (aHaJIOTHYHO XOJaM TEXHHYECKOrO HHBEJIHpOBaHHsA, § 5).
ITpy oOKOHuYaTeNbHEIX BBLIYHCIEHHSIX MPOH3BOAMTCA YypaBHHBaHHe
XONOB ¥ BBIUHCJIEHHe OTMeTOK ToueK. IIpu momycTumol BenuuuHe -He-
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Teopomur OTII, Beprukannhas

=_ & TopHu3sonTaNbHEA Kpyr E'E BepTHKaNbHBIH Kpyr
5] a g
g = 1, (KTHRI,| & MO,

g SE ﬁ% OTCYeTH ﬁﬂpaa E ; oTcYeThl a=KJL-MO
:Io:’; :§§_ o , , o , :ég o ’ ’ o ’
1 2 3 4 5 6 7 8 9 10 11 il_2 13 14
IT 310 19,5 | 19,5 2,9 {179 20,9 359 | 59,9

3 19,5 310 |19,55 0,9 {180] 16,0 360 | 00,0

JI 1130 19,6 | 19,6 2,9 0] 38,9 40 | 39,0

4 19,6 0,9 |359] 44,0 —0 | 16,0

1,389 IT [141] 15,0 | 15,0 2,9 |185| 21,9 359 | 59,95
7 15,0 141 | 15,1 {0,9 | 186 34,1 360 | 00,0

JI 321 15,3 | 15,2 2,9 | 354 38,0 —5 | 22,0

15,1 0,9 |353| 25,9 —6 | 34,1

169 | 04,45

5 IT 2,9 |1198( 25,1 359 | 59,9

0,9 (202 31,7 359 | 59,95

J 2,9 |341| 34,7 —18 | 25,2

0,9 |337] 28,2 —22 | 31,75

IT 2,9 1188 07,3 359 | 59,95

6 0,9 {190} 02,3 360 | 00,00

JI 2,9 [351| 52,6 —8 1 07,35

0,9 |349| 57,7 —10 } 02,3

Hy = 151,902

Hy = 162,172

hy = —10,270

BSI3KH XOJa OHa pacnpejeffercs NPONOPLHOHAJbHO IJHHAM CTOPOH.
[TompaBku 3aHocsitcsi B rpady 21 nox CpenHUMH NpEBLILIEHHUSMH; HX
CyMMa JOiXHa ObIThb paBHa HeBsA3Ke ¢ OOpaTHbIM 3HAKOM. 3aTeM Bhbl-
YUCJAAIOTCA 3HaYeHUs] HCIOPaBJeHHBIX TNpeBblmeHui (rpada 21) u ux
CyMMa Ha KaXJOW CTpaHHIe U NOACUHUTHIBAIOTCSH OTMeTKH (rpada 22)
Kak cyMMa NpeAbIYIIMX OTMETOK C TNOCJAeLYyIOLIUMH HCIPaBleHHBIMH
NpeBbIIEHUAMHU.

[TocTpanuuHbiM KOHTPOJIEM TPABUIBHOCTH BLIUMC/IEHHI SIBJISETCS
PaBeHCTBO CyMMB! HCIpaBJeHHBIX TpeBbilieHu#i (rpacda 21) pasxocrtu
OTMETOK NocJeJHell U NepBOHi CBA3YIOUIUX TOYEK HA CTpPaHHILLE.

3aKJIIOUUTEJNbHBIA KOHTPOJAb — pAaBEHCTBO OTMETKH MocaeqHed
TOUKH €€ HM3BeCTHOMY 3HayeHHIO. YpaBHHBaHHe CHCTEM XOLOB MOXKET
ObITb NPOU3BEJEHO AHAJOTMYHO XOJAaM TeXHHYECKOro HHUBEJIHpPOBAHUA
€noco60M y3J0BBIX TOUEK.
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Ta6aunma 11
pefika, moCTOSIHHBIA Gasuc 2 M

S TlpeBbilieHHs], M
=
O—0ls §_ . h=dtgati—!
m— = cpenuue OTMeTKH
£ CO 3HaKOM | HCmpaB- | Touek, M
o s So dtga NpOMEKy- CBA3YIO- «TIPSIMO» JIEHHHe
E E TOYHbIE LHe TIONIpaBKH
g%
15 16 17 18 19 20 21 22
—0,581 162,172
0°55",0 40,489 | 40,092
0°23',0 |125,00] —0,581 —0,092 | 40,002 | }-0,094 | 162,266
—10,855
1°127,1 —0,489 |—10,366
11°56,1 94,26|—10,855 —10,366 | 40,002 |—10,366 | 151,902
219,26
hn= |—10,274 |—10,270 |—10,270
—10,148
4°06’,55 40,489
40°56',95 24,47|—10,148 —9,659 152,607
—10,323
1°54',95 40,489
18°09’,65 58,32(—10,323 —9,834 152,432

fn=—10,2744-10,270 = —0,004 M = —4 mm,

fron'= +507/0,219 = 424 mu,

4
AIOO M=+?’1—9=l,8 MM.

ITpu mpoknajabiBaHHK BBICOTHBIX TEOJOJHTHHIX XOJOB AJs NOCTPOe-
HHUS NPOoGuJas MECTHOCTH NpeBbILIEHUS HAa NMPOMEXYTOUHBIX TOYKax 3a-
nuceiBatoTes B rpady 20 u B ypaBHuBaHUH He yuyacTByIOT. Ilo pesynb-
TataM 006pabOTKU XYPHAJIOB COCTaBJseTCS BEJOMOCTb OTMETOK TOUEK,
cxema xomoB. Craue mopJiexaT KypHaJsbl NOJeBHX HalbJIOfeHHH, cXe-
MBIl XOIOB, BEJOMOCTH OTMETOK TOUEK H TeXHHUECKHH OTYeT O BBINOJ-
HeHHo# paGorTe.

§ 12. Oco0GeHHOCTH BBICOTHBIX TEOHOJUTHBIX XONOB C NMPUMEHEHHEM
BEPTHKAJbLHOro 6asuca MOCTOSIHHOM MJIMHBI

ITpu Hanuyuu TeonoaHMTa, MO3BOJSIOILErO ONpeNeNsiThb BEPTHKAaJb-
Hble YIJbl CO CPeIHHMM KBaJpaTHYeCKHMH omubkamu —=42—5”, B03-
MOXKHO ONpejeNsTb PacCTOSiHHS W TpeBBILEHHs MO BePTHKAJbHO pac-
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10J10:KE€HHOMY 6asuCy NMOCTOSIHHOH JJIMHBI H3MepeHHeM YIVIOB HaKJIOHa
Ha KoHubl ero (puc. 26). CoBpeMeHHble ONTHYECKHE TEOLOJNHTH THNA
T5K nossoastor onpenenatb pacctosHus 100 M ¢ OTHOCHTEJIbHBIMH

CpenHHMH KBaJIp aTHYECKUMH
/' omu6kamMu He Gosee 1:1000 u

~ -~ TIPEBLILIEHHs CO CPEJHHMH KBAJl-

{ N T | PpartHuecKuMu omubGkamu He 60-

! \'I | see 425 MM Ha 1 KM npu yk-

; ’ i ¥ nomax wmectHoctu pmo 8°. Ilpu

v 77

IJuHe BH3UPHBIX myeu 50 M
TouHocTb +25 MM Ha 1 KM oGe-
y CHIeUMBAETCs Ha MECTHOCTH CyT-
Puc. 26. Cxema ompegnesieHuss pacCTOSHHH AaMH HakiaoHa no 10%
110 BEPTHKA/JbHOMY 6a3ucy. I—.[OJ]eBble paéoTbl le/l 3TOM
3aKJIOYAOTCS B H3MEPEHHH YT-
A JIOB HAaKJOHAa Ha KOHUBI BEPTHU-
KaJblioro 6asuca, B KauecTBe KOTOPOr0 MOXKeT ObITb NPHMEHCH JIO-
6oit GasucHBIH Ke3n wian peiika kommiekra OTIL (u Torma pa6oTel
BeJyTCA TPeXIITATUBHBIM MeTofoM). Bo3MOXHO TakxKe NpPHMEHATb
pefixy kommiekra JIJI-3 uau W3roToBUTH Ga3uC HaHeCeHHeM MapoK
Ha OGblUHYIO JepeBsHHYIO HUBeaupHYIO peiiky. IlocnenHool npu sTom
HeoOXOJUMO CHAOAHUTL KPYIVILIM YPOBHEM C MNpHCIOCOOJeHHeM  JJIs
MOBEPKH, yIOpaMH [Jisi YCTAHOBKH €€ ¥ HAKOHEUHHKaMH AJs TOYHOIO
HeHTpupoBaHus pefikd. Bce npunapiexxHoctH AJsi pelikH, KpoMme Ha-
KOHEYHHKAa, MOXHO B3sTb n3 komiviekra J[JI-3.
[opu3oHTanbHblE NPOJIOXKEHUS BHUHUCAAKTCA 1o GopMmyae (CM.
puc. 26)

K]

-

de —h—=hb (7
tgoy, —tg o,

B raba. 11 man o6pasel BefleHHs NOJEBOro XypHajia ¢ onpefene-
HHEM DAacCCTOSIHHE 1O BepPTHKaJbHOMY Ga3ucy NOCTOSHHOH IJHHBIL.

3anucu OTCYETOB H BBIYHCIEHHS] TOPH3OHTANbHBIX YIJIOB BeAyTCH
B rpadax 3—8 KypHana, BepTHKaJbHbBIX YIIOB — B rpadax 9—14.

KoHTponb npu H3MepeHHH TOPH30HTAJbHBIX YIJIOB — IIOCTOSIHCT-
BO 3HayeHUs JBONHOH KOJJIWMALHOHHONW OMMOKH, BEPTHKAJbHBIX —
nocrosscrso MO.

O6pa6GoTKa XypHaja TEOLOJUTHOIO XoJa C NpPHUMEHEeHHEM MOCTO-
SIHHOTO BepTHKaJbHOro 6asuca JauHoi 2 M (cM. Tabu. 11) HaumHaercs
nocjie NMPOBEPKH MNOJEBbLIX 3aNHCeHd W BHIYHCJIEHHH C ONpefeleHHs ro-
PH3CHTANbHOTO NpOJNOXKeHHs Jau60 no dopmyne (7), aAubo Npu MOMO-
¥ HOMOTpaMMBbl (pHC. 27) 1m0 pasHOCTIM H CyMMaM YIVIOB o H Qg
HaKjJOHa BH3HDHOH ocu NPH HaBeleHHH Ha KOHLBI 6Ga3wuca.

["opusoHTanbHble TNPOJNOXKEHUs JIHHHH 3aHocdAtca B rpady 16. 3a-
TeM mo TabauIaM BhluucisieTcss npesbieHne A’ (rpada 17)

h =dtga
U IpeBblIeHHe !
h=n 4i—1
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Puc. 27. CxemaTHuyeckoe H306Gpa)kKeHue HOMOTpAaMMBbI JJIS Omperese-
HHS PAacCTOSHME NO HOCTOSHHOMY BepTHKaJbHOMY O6asmucy.



c sanucbio B rpady 18 mias npoMexyTouHbHX TOuek M B rpady 19 —
IJisi CBASYIOWIKX; JJisi TMOCJAEJHHX NPH M3MePEeHHH B NPAMOM H o6part-
HOM HampaBJEHHSX M JONYCTHMOM DacCXOXJAEHHH BLIUHCIAIOTCA Cpel-
Hue 3Hauenus (rpacda 20). Hessaska Bbluuciadercsi OObIYHBIM CIIOCO-
GoM. 3aTeM NMpPOM3BOASITCH aHAJOTHYHO NpeJbIAyIeMy pachpelelaeHne
HEBSI30K M BBHIYHCIEHHE OTMETOK TOYeK.

T'arasa 111
3AKPENNJEHHUE CBbEMOYHOIO OBOPYAOBAHMUS

§ 13. Ueab u cnocobbl 3aKpemjeHus

ITocne pekorHoCUHPOBKH MECTHOCTH HaMeyeHHble TOUKH ChEMOUHO-
ro o60CHOBaHHSI 3aKpemidloT, YToOL 00GeCneyuTbh HX HaJeXHOe coxpa-
HeHHe M OTbICKAHWE [Js IOCJENYIOIEro HCHOJb30BaHHA. 3aKperie-
HHE TOYeK MOXKeT ObITb BpeMeHHOe W NOCTOsHHOe. BpemeHHble HJIH
paGourie TOYKH MW LEHTPbI MHOJXKHBl COXPaHATbCHA, KaK INpPaBHIIO,
TOJILKO B MEPHOJ MPOHU3BOJCTBA CHEMOYHBIX HJIH Pa3OHBOYHBIX Palor;
[NOCTOSIHHblE LEHTPbl NPHUMEHSIOTCH JJIS 3aKpellJieHHusi NMpH HeoOXOIH-
MOCTH COXPaHUTb MOJOXKEHHEe TOUeK CheMOYHOTro OO6OCHOBaHHS [JIH-
TelbHOe BpeMA. B 3aBHCHUMOCTH OT KOHKPETHbIX (hM3HKO-reorpaguye-
CKHX YCJHOBHi# CHOCOGHI 3aKpelsieHHss MOTyT ObiTh pa3HbIMH. TakK, B
MECTHOCTH MaJlOHACeJEeHHOH COXPAHHOCTb LEHTPOB XOpoluasi, OAHAKO
NPUXOAUTCS NPHHUMATb Mephbl AJS TOTO, YTOObl 00JerduTh HX OTbICKA-
HUe: OKamblBaTh LEHTPH,, YCTaHaBJAHBAaTb ONO3HaBaTe/JlbHble 3HAKH
U 1. 1. B HacemeHHBIX NyHKTaXx HeOOGXOAMMO YUYHTHIBATb NOCTOSIHHOE
HX Pa3BHTHE W MepeycTPOHCTBO U Gosbliie 3a60THTbCS O COXPAHHOCTH
LLeHTPOB.

[IpnMeHeHHe TOTO WJIH HHOrO 3HAaKa 3aBHCHT TaKXe H OT HMelo-
IIKXCS B HAJHYUH CPEJCTB H MaTEPHAJIOB.

Jnsi TeppHTOPUI rOPOJOB, MOCENKOB W NPOMBILIIEHHBIX HJOLLAL0K
B 1970 r. paspaboraHbl u yTBepXkJeHbl [JIaBHbLIM ympaBlleHHeM Teo-
nesun u kaprorpadun npu CoBere MunuctpoB CCCP 1ueHTpHl reo-
Je3UUeCKHX NYHKTOB, oOs3aTesbHble [Js BCeX BEJOMCTB M Yyupexje-
Huii. Tunbl LeHTPoOB paspaboTaHbl C yYEeTOM JOCTAaTOYHOH IOJrOBEY-
HOCTH W YCTOMYHBOCTH, a TaKXe BO3MOXHOCTH MaKCHMaJbHOH Mexa-
HM3aUHH M BBICOKOH NPOM3BOAMTENBHOCTH paboT Kak TNpH 3aKJIajiKe
LLEHTPOB, TAK U NMPH HX HCHOJb30BAHHUH.

OTH XKe UEHTPH ¢ HeGOJbINMMU M3MEHEHHAMH JOJIXKHbI HCHOJB30-
BaTbCA M B MeCTax, IJie He NpeanoJjaraerci CTPOUTENbCTBO.

§ 14. Tunbl 3HaKOB, NPUMEHSAIEMbIX IJsl 3aKpenjeHus
CbEeMOYHOro 060CHOBAaHMS

Eciu MecTHOCTb MaJsioHacesleHHasi JIECHCTAsi, TO MYHKTHl 3aKpeIJisi-
IOTCS KOBAHBIMH TBO3ASIMH (KOCTBUISIMH), 3a0HTHIMH B TIHM J€PEBbEB
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1M B CllelianibHO BKOMaHHble cTonbnl (puc. 28). B mectHocTH Masno-
llacesleHHOH 0e3JIeCHOH TYHKThl 3aKPEeMVISIIOTCS MeTaIM4eCKHMH TPy-
Gamu (puc. 29), oKONaHHBIMH KaHaBOH.

Kpecm wa banywe

N ii

'j\v’/’*ﬂf‘/f

Jabum Bronar

Puc. 28. 3Haku 3aKpelJeHHS BepIIMH TEOJOJHTHHX
XOJI0B B Jecy.

B HaceseHHbIX NMyHKTax 3HaKW YCTaHAaBJHBAIOTCS BPOBEHb C 3eM-
Je#l; Kak mpaBHJIO, 3TO 3a6uTble B 3eMJIO TPYObl Hau WTHIpH (puc. 30).

()
., S
A B = S
i, [ .
L o | 2
(77774 77K77 7
2o Tyt
3 3
= <
1 RS
S -.15
A
i1, 0
1.20.! Oxonka Kpyeszs
Puc. 29. 3naxk 3axpemne- Puc. 30. 3Hax 3aKpenJeHHs
HHSI  BEePIIMH  TEOJNOJIHT- BEPIIMH TEOJOJIHTHBIX XOJ0B
HbIX XO0N0B B GesJsecHoil B HAceJeHHbLIX NYHKTaX.
MECTHOCTH.

BecbMa yn06HO 3aKpensieHHe NYHKTOB AMCKOBBIMH 3Hakamu (puc. 31),
NpUKpenisieMbIMH K TPOTyapy INpH NOMOIUM [100ensi MONTaxKHBIM ITH-
CTOJIETOM.

B MecTHOCTH €O CKa/lbIBIMH TPYHTAMH NYHKTHl 3aKPEMJIAIOTCS
KPacKO# WJIM Haceukofl C COOpPYKEHHEM DPSIIOM KaMEHHOTO Typa BBICO-
Toii 1 M (cM. puc. 28).
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B 60/10THCTOM MECTHOCTH NMyHKTH 3aKPEIUISIOTCS CBasAMH, 33GHTHI-
MM C TaKMM DacyeToM, 4TOOW BepX CBau ObUI Bhillle NMOBEPXHOCTH
Gomora Ha 0,5 M. B cayuasix, eciH TEONONHTHHIE XOHAB SBJSIIOTCS
CaMOCTOATENbHOH ONOPHOH CEThIO JJISi NMPOH3BOJCTBA CHEMOUHBIX pa-
0ot, msATas yacTh MYHKTOB 3aKpemisieTcs UEHTPaMH MO tuny 6; B Me-

Yyeymmsrd reanax Acpansm wnu nodepz-;
C KDBILUKOU 200 HOCMS  SEMAU, OXULeH=
N WPy 2
- D o) )
5?3 NN
-.! . h o
oll _L 3 .
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- 'Q‘I S é al-% % N[ Lol ] wrn rupnuykas
> N\ < isfoe]] ’,§ [ 2110, Knaora
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Puc. 31. Iuckosbii 3Hak 3akpemyeHusi Puc. 32. 3Hak Jis 3aKpemyieHHs XOAO0B
TOYEK Ha TpOTyape. KaK CaMOCTOSITEJIbHOH CETH.

CTHOCTH He3aCTPOEHHOH, riie HeT ABHXKEHHS, MOXeT NPHMEHSThCS 3HaK
tHna 6 c 3aMeHOH mMpelOXpPAaHHUTENbHOTO Kojmaka TpyOoH (puc. 32).

Jng OoTHICKaHHS LEHTPOB HX CHA0XKAIOT COOTBETCTBYIOIUHMHM Haj-
nucsaiMH (HauMeHOBaHHe OpraHH3alHH, rojX NpoOH3BOACTBAa paboT, Ho-
Mep) Ha clelHalbHOM eJle300eTOHHOM CTOJI0e — 3HaKe WJAH OJH-
JKaHlkuX TpegMerTax: 3aTecax JepeBbeB, cToJ6ax, yriax 3IaHUi.
OnHOBpeMEHHO NpPOU3BOJHMTCS NpPHBSI3KA 3HAKOB K HanbGoJsiee 3amert-
HBIM MECTHLIM TNpeiMeTaM B NJIaHe JHHEHHBIMH NIPOMEPaMH C COCTaB-
JenueM abpuca uau ¢otorpadupoBaHHeM M NOCIEAYIOIIMM HaHece-
HHeM pacCTOSIHHM M NPOUHX CBelleHHH Ha ¢oTorpaduio.

Ha Teppuropuu cenbckux HaceJleHHHIX NYHKTOB H B MeCTax, rie
He mpejanosaraerca GOJNBIIOTO CTPOUTENbCTBA, B 3HaKax THHNa 6 ac6o-
IeMeHTHass WM MeTannudeckas Tpy6a MoxKer OBITb 3aMeHeHa Ha
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PeJbC M IIeHTP MOXKET BBRICTYNaTb HaJ MOBEPXHOCTHIO 3emau; npH 3TOM
CaM HEHTp SABJSETCS OAHOBPEMEHHO H OIIO3HABATEJbHHIM 3HAaKOM, Ha
HeM YKpenaseTcs IIaCTHHKa €O BCEMH YKa3aTeJbHBIMH HaNITHCSAMH.

HYHKT]:I CBEMOYHOT0 OGOCHOBAHMS, KOTJla OHO SIBJISIETCS CaMOCTO-

A h 8 Paspes no AB
A
i = i~
Paspes no AB - .
- Obyud bud c
o
§
Ssl kv we bonee 20m 426
ST E 40 i Z
§ 7 07 l;
: 20 .
b
X
S
<
&
Puc. 33. Crennoi 3Hax. Puc. 84. CrenHoli 3HaK B BHJE MeTaj-

JIHYECKOro cTakKaHa.

ATeNbHOH OMOpOH, Ha 3aCTPOEHHHX TEPPUTOPHAX INPeANOUYTHTENbHEe
3aKpemyiaTb CTEHHHIMH 3HakaMM, KOTOpHle G6oJjiee YCTOHYMBEI, JOJTO-
BEUHBI, Jierye OTBICKUBAIOTCSl, a YCTaHOBKa HX He TpeOyeT CBfI3H €
OpraHH3alUsIMH, BeJaIOIUMH IOX3eMHBIMH CeTIMH HAaceJeHHOro
NyHKTa. ’

Kaxpanii MyHKT CheMOYHOro 060CHOBaHHS 3aKpemjsieTcs, Kak mpa-
BUJIO, TpeMsl (MHHHMYM IByMs) CTEeHHBIMH 3HakaMu (puc. 33), Ha Ko-
TOpBHIE NepefaloTCss KOOPAUHATHL C BPEMEHHOH TI'DYHTOBOH TOYKH.

ITpu 3akpemyieHHH TEOLONUTHHIX XOHOB HPENNOYTHTENbHEE CTEHHBIE
3HaKH B BHJe cTakaHa guamerpoM 60 u BeicoToit 30 MM (puc. 34) us
MaJIOyIJIepOAMCTON CTajii, <«IpHCTpeJIHBaeMble» K 4YacTsM COOpyxe-
. HU# Npu noMomu Aro6ens.

B pesyabrare 3akpemieHHs CeTH NOJKHBEI ObITb TPeNCTaBJIEHBI:

1) 3cku3bl NPHUBA3KH BCEX IIAHOBBIX H BBICOTHBIX HYHKTOB Che-
MOYHOro OGOCHOBAHHSI WM TPACCH CO CX€MaMH 3HAKOB;

2) cxeMa pacnoJyioxKeHHsl INIAHOBBIX H BHICOTHBIX NYHKTOB OOOCHO-
BaHHS HJIH TPacCHl.
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