BectHuk Ky3dacckoro rocyJapcTBEHHOTO TEXHHUYECKOTO YHHBepcHTeTa. 2018. No 1, ¢.58-65
58 Kopeukas I'. A. MccneaoBaHue KpUBEIX NPEBBILCHHH HOMOTPAMMHOTO..

DOI: 10.26730/1999-4125-2018-1-58-65

V]IK 528:74

UCCJEJOBAHUE KPUBBIX IPEBBIIIEHUI
HOMOI'PAMMHOI'O TEOJO/JIHUTA-TAXEOMETPA

INVESTIGATION OF OVERRUN TOLERANCE CURVES OF
NOMOGRAM THEODOLITE-TACHEOMETER

Kopeuxasn I"'annna Anexcanaposna,
crapuui npernoaasatens, e-mail: kgal957@mail.ru
Galina A Koretskaia, Senior Lecturer

Kysbacckuii rocygapcTBeHHbIH TexHHUeCKHH yHEBepeuTeT nmeHH T.®. T'opdauesay, Pocens, 650000,
r. Kemeposo, yi. Becenmnsis, 28

T.F. Gorbachev Kuzbass State Technical University, 28, Vesennyaya st., Kemerovo, 650000, Russian
Federaition.

Annomauyus: B nacmosiyee spems nogbrutaiomcs mpebosanus K mo4Hocmu pe3vibmamos 2e00e3udeckux
uzMepeHuil npu co30aHul Kapmospauueckux Mamepuanog U peuieHul UHICeHePHO-2e00e3U ecKix 3a0ay @
pasiuyHbIx chepax OesamenvHocmu. [ @bINOIHEHUA MAXeOMempu4ecKol CbEéMKU UCHONb3VIONMCA ORmuYecKue u
INEKMPOHHble meodonumul-maxeomemput. Onmudeckue meodoaumsl yOooHsl 6 pabome u UMEION HeGbICOKYIO
Yeny, no cpasHeHuio ¢ HNeKMPOHHbIMU npubopamu. B pabome paccmonmpensl KOHCMPYKMUGHble 0Ccob6eHHOCHU
ONMUHECKO20 HOMOZPAMMHO20 meodonuma-maxeomempa THEO-0104 Dalta (Zeiss — I'epywanus). Hanuvue Ho-
MOZPAMMHBIX KPUGIX @ NOJe 3PEeHUA Meooouma no360.1aem onpeoeiiams npegvliteHus npu GulnojJHeHuu na-
XeoMempu4eckoli coéMKu 0e3 npogedents OONOJIHUMENbHBIX USMePeHUll GepMUKAIbHBIX V206 Hakiona. Cman-
oapnubiM Habopom NOGepoK NMeodoNUmoe, co2iacHo mpebosanuaM UHCMPYKYUU RO NPOBEOEHIUIO MEXHON02UYe-
CKOTl hogepKu 2eode3udeckux npubopos, asiaemcs onpedenenue mecma nyis MO, xormumayuonnoii owuoxu Cu
HnogepKa NpasUIbHOCHU YCMAHORKU cemKu Humeil. Buecme ¢ mem npu pabome ¢ HOMOZPAMMHBIM Me00oI-
MOM-MAxeoMempoM 3Mux NOREPOK HeAOCHAMOYHO. Unmobbl NOGbICUNL MOYHOCHIb ORpedeleHUs NPeGblULeH Ul U
BBICONHBIX OMMEMOK NOYeK, HeOBX0OUMO Onpedenumsy UCMUHHbIE (PaKmuyvecKle) sSHaveHus Kosg@uyuenmos
HOMOZPAMMHBIX KPUBDBIX.

B pabome npednosicena memoouxa uccie0o8aHus KpUEbIX NpesbluleHuli HOMOZPAMMHO20 Meodonuma-
maxeomempa THEO-010A4 Dalta. Onpedenenvt ghaxmuyeckue sHavenus Ko3PQuyueHmos HoMozpamMmuslx Kpi-
8bIX U NOZPEULHOCHIU ONpedeeHs NPegblule Uil 8 1aDOPamopPHbIX YCI08UAX.

Abstract: At present, the requirements to the accuracy of the results of geodetic measurements in the crea-
tion of cartographic materials and in solving engineering and geodetic tasks in various fields of activity are in-
creasing. To perform tacheometric survey, optical and electronic total stations are used. Optical theodolifes are
easy fto use and have a low price compared 1o electronic devices. The design features of the optical nomogram
theodolite-tacheometer THEO-010A Dalta (Zeiss - Germany) are considered in the work. The presence of nom-
ogram curves in the field of view of the theodolite allows to determine the excess when performing tacheometric
survey without carrying out additional measurements of the vertical angles of inclination. The standard set of
theodolite tests, according to the requirements of the instruction for the technological verification of geodetic
instruments, is the determination of the zero point of the MO, the collimation error C, and the verification of the
correciness of the installation of the filament grid. At the same time, when working with nomogram theodolite-
tacheometer these tests are not enough. To increase the accuracy of determining elevations and elevations of
points, it is necessary to determine the true (actual) coefficients of the nomogram curves.

In the paper, a technique is proposed for investigating the curves of overrun tolerances of the nomogram
theodolite-total station TONE-010A Dalta. The actual values of the coefficients of the nomogram curves and the
errors in determining the overrun tolerances in laboratory conditions are determined.

Knioueewvie cnosa: zeodesuyveckue pabomvl, HOMOZPAMMHBLI MEOOOAUNI-MAXeoMemp, NOgepKU U UCCaedo-
BAHUAL.

Key words: geodetic works, nomogram theodolite-tacheometer, verification and research.
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[Tporpamma pa3BHTHSA OTpPaciH TeOJEe3WH H Kap-
Torpaguu 1o 2020 r. mpeayCMaTpHBACT MOBBIMLCHUC
TpeOOBAHHI K TOUHOCTH PE3YIBTATOB TCOAC3MICCKHX
H3MEpeHHil ¢ Uembr0 00ecmedeHUs] JO0CTOBCPHBIMH
Kaprorpa(uyeckiMH MaTepHalaMH 3aHHTCPECOBAH-
HBIX JTUI H PEIIEHHA PAJA TOCYIJAPCTBEHHBIX 32024 B
c(epe TEPPHTOPHATLHOTO PA3BUTHA, CTPOUTCIBLCTBA U
HH>KCHCPHBIX W3BICKAHUIT, YIPABICHUS TPHPOTHBIMH
pecypcaMu, 3KOJIOTHH, HABHTALMOHHOH JEATCILHO-
ctu, 000poHsI H Oe3onacHocTH rocyaapersa [1]. Teo-
Je3udeckue padoTel BKIOYCHBI B C()epy Trocynap-
CTBCHHOTO MCTPOJIOIHYCCKOrO KOHTPOJA M HAZ30pa
|2]. I'eopmesuueckass METpPONOTHA — 3TO LIEJOCTHAA
CHCTEMA B3aHMOYBS3AHHBIX TpeOOBAHMI, BO3HHKAFO-
IUX TPH HEOOXOIUMOCTH OOECIECYECHUI TOUHOCTH H
JOCTOBCPHOCTH HHMKCHEPHO-TCOIC3HICCKHX H MapK-
IeHAEPCKUX U3MEpeHHii [3].

YcnemHoe M HAACKHOE PEIICHHE PAa3IHYHBIX
HAYYHO-TEXHHYECKHX 3aJa4 TE€OJE3HH HEBO3MOKHO
0e3 NMPUMEHEHHI HCIPABHBIX H MOATOTOBICHHBIX K
paboTc COBPCMCHHBIX TICOAC3HYCCKHX IPHOOPOB.
IIpoBeAcHHE TEXHOJIOTHYECKHX TMOBEPOK Teo/e3uHe-
CKHX NPHOOPOB H HHCTPYMEHTOB SIBISIETCS 00s3a-
TC/IbHOI NPOUCAVPOH A OpraHu3auuii, mpeanpusi-
THH W YYPEHKICHUI, BBHIMOJHSIOMMX TOmOrpado-
reojesHueckue pabotel Ha Tepputopun P®. TexHo-
JOTHYECKYK MOBEPKY NMPOBOIUT CICUHATHCT, 3a KO-
TOPBIM 3aKPEIVICHO MOBEPASMOE CPEICTBO H3MEpe-
Hul. MeToauka mOBEPOK H HX NEPHOIMIHOCTH pe-
ITAMCHTHPYCTCA ACHCTBYIOMIECiH HHCTPYKIUCIH [4], rae
H3JI0KCHBI ONEPAI[IH H METOBI MPOBEACHUS TIOBEPOK
pa3nuuHBIX TIPUOOPOB, B TOM HYHCIE, TCOJIOJHTOB,
HUBEJIHPOB, HHBEIHPHBIX DPEEK, 3MEKTPOMATHHTHBIX
JaIbHOMCPOB, HOMOTPAMMHBIX H 3JICKTPOHHBIX Ta-
XCOMETPOB H 1p.

B cBs3H ¢ 3THM, KaKablii HCHOJB3YEMBIil B IpO-
H3BOJCTBE NMPUOOpP J0JDKEH IMPOWTH NMPOBEPKY Hepel
HA4aa0M paboT, HA COOTBETCTBHE MPEABABIAEMBIM K
HeMy TpeOOoBaHHAM MHCTPYKuuil. B mocnennue aecs-

Tabmumna 1 — TexHU4YeCKHe XapaKTepUCTHKH mpHOOopa

THIETHA 3HAYUTEILHO OTPAHHYMEH BBITYCK COOTBET-
CTBYIOIIMX HHCTPYKIHH H Y4eOHHKOB, 2 HCKOTOPBIC
He mepem3aaBamuchk 20-30 1eT H ABLIOTCA OHOTHO-
rpaguucckoii peakoctero [5-7]. IToatomy paspadoTka
MCTOJOB HCCJICTOBAHHH COBPCMCHHBIX TIE0JC3HHYC-
CKHMX NPUOOPOB SBISAETCA aKTYalIbHOH 3a1aueii.

HccnenoBannsa TEOJOMHMTOB MIPECICAYIOT COOOMH
HCTh YCTAHOBICHUA (DAKTHUCCKUX (PCANBHBIX) TCX-
HHYECKHX XAPAKTEPHCTHK OTJCIBHBIX V3IIOB (MOIy-
neii) npuOOpPOB MOCTE HX H3TOTOBICHUSA WIH PEMOH-
Ta. Mccnenosanusa mpoBOIATCA B Ta0OpPATOPHBIX H
MOJICBBIX VCJIOBWAX. [IpH MpoOBEICHUM MCCIICAOBAHMIH
B NTaDOPATOPHBIX MOMEHICHHAX TEMMEPATYPa OKpY-
JKAFOIIETO BO3AYXA JO0/DKHA JIEXkKATh B MPEIesax oT —
5°C mo +30°C, a CKOpPOCTH NPH OTHOCHTEIBHOM
BIaKHOCTU HE Gonee 90 %. ATMoc(epHOE AaBICHHE
JOJLKHO HAXOAHTHCA B mpeacnax ot 630 go 800 mm
pt. ct. [8-9]. MccneqoBaHne TOYHOCTH COBPEMEHHBIX
reoJe3MYeCKHX METOAOB H3MEPEHHA NPUBOIATCA B
padorax [10, 11]

J711 HOMOTPAMMHBIX TAXCOMETPOB CTAHTAPTHBIM
HabOPOM MOBEPOK SABIACTCA OTPEIACICHUE MECTA HY A
MO, xonmamauuoHHas omuoka C, moBepKa MpaBUIb-
HOCTH YCTAHOBKH ceTKH HHUTCIH [4]. BmecTe ¢ Tem nmpu
padoTe ¢ HOMOTPAMMHBIMH TAXCOMETpaMH, KOH-
CTPYKTHBHOH OCOOCHHOCTBH) KOTOPBIX SBISCTCS
HATHYHC HOMOTPAMMHBIX KPHBBIX, 3THX TOBEPOK He-
JOCTATOYHO.

B nmaunoii paGoTe mpeaso;KCHa METOJIHKA HCCIIC-
JIOBAHHA KPHBBIX MPCBBINICHUH HOMOTPAMMHOTO TCO-
npomuta-raxcomeTpa THEO-010A Dalta (Zeiss — I'ep-
MaHUA) B Ja0OPATOPHBEIX YCIOBHAX C LEBH) TIOBBI-
LIEHHS TOUHOCTH TONorpado-reoae3Hueckux pador.

Kax taxeomerp THEO-010A Dalta mpubop pac-
CUHTAH HA BCE TaXCOMETpHUECKHUE padoTsL. [omycru-
Masi MOTPEIIHOCTh W3MEPEHHSI PACCTOSHUS MO peiKe
cocraBmaet +10 cm Ha 100 m. Cpeanss ommOka
HampaeIeHusA £3" u cpeauss 0IHOKa Pa3HOCTH BLICOT
g0 15 cm [12]. B kauecTBe TCOAOIMTA, IPHOOP Mpea-

CpeHsist KBaAPATHHECKAs NOTPEHIHOCTh H3MCPEHHA HATPABICHUSA +3" ~+5"
VBeIHUCHUE 3pHTCIBHO TPYOBI 25X
Vron o 3peHns 1°25'
'Yraosoe mone Ha 1000 M 22 M
HanmMeHpLIce pacCTOAHHC BH3HPOBAHUA 3Mm
Hanbonpmice paccTOMHNUC BH3HPOBAHHMS 350 M
Koa(uumeHT HUTAHOTO JAIPHOMEDA 100
(OTCueTHOE YCTPOHCTBO 360°
LlcHa aencHus TUMOORB 1°
[leHa neneHHs MIKaIbl MUKPOMETpa 1"
(CHCTeMATHYCCKAA MOTPEINHOCTE KOMIICHCALIUH +3"
[lena geneHHA KPYTJIOr0 YPOBHA (CMEMICHHE Iy 3bIPbKA HA 2MM) 8'
[lena geeHHA HHIMHAPHICSCKOTO VPOBHA (CMEIIEHHE Iy 3bIPhKA HA 2MM) 20"
Macca TeogomTa 4,7 kr
Macca TcogomTa B Py TIIPE ¢ MPHHAAICKHOCTAMH 9.4 xr
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Puc. 1. Taxeomemp THEO-0104 Dalta

HA3HAYCH JJI1 VIJIOBBIX H3MEPCHHI B TPHAHTY IAILHH
H MOJTUTOHOMETPHH 3-TO W 4-TO KTACCOB, a TAKXKE I
ACTPOHOMHMYECKHX H3MEPEHUil, HAa Tre0Je3H4YecKuX
padoTax B CTPOUTEILCTBE, MPH MOHTAKE TEXHOIOTH-
YCCKOTO 00OPYIOBAHHA, IPH BHIIOTHCHHH MAPKIICH-
JCPCKHX padoT, paboT MO TPAacCHPOBKE M TCXHHMC-
CKOMY HHUBCTHpOBaHHI. [Ipmbop Xopomo 3apeko-
MCHOOBAI cehst B MPAKTHKEC TCOAC3HYCCKUX U MapK-
LICHIEPCKUX W3MEPEHHI H MMEET OTHOCHTE/IBHO He-
BBICOKYH CTOMMOCTE (37-85 ThIC. pYy0.) [13].

THEO-010A Dalta — onTu4eckuii TaXeOMETp HO-
BTOpHTEIbHOTrO THHA. M300paskeHua nencHmii muMO60B
BCPTUKAJIBHOTO M TFOPH30HTAJBHOTO KPYrOB neEpeaa-
HTCA OJHOBPEMCHHO B IT0JIC 3PCHMA LIKAJIOBOTO MHK-
POCKOMNA, PACIOJIOKCHHOTO PSIOM C OKYJIPOM 3pH-
TeabHOM TpyORI (pHC. 1).

3putenpHas Tpyda gaeT mpsMmoe H300parkeHHE,
Yyepe3 3eHHT MEPEBOIUTCS OKYJAPHBIM KOHUOM. [Tpu
HEOOXOIUMOCTH H300pAKEHUE BEPTHKATBHOTO KPyTa
MOJKHO OTKJIIOUMTE. B moze 3peHus TpyOBl HapAgy ¢
CCTKOH HHUTCH HMCETCA H300PAKCHHC KPHBBIX TOPH-
30HTAIBHBIX HpOJ'[O}KEHIf[ﬁ U KPHUBBIX l'[peB];IIIIeHHfI,
PAcIpPOCTPAHEHHBIX HA BCE IONe 3peHus. [lelcTBue
KPHBBIX PACCYMTAHO HA VIJbl HAK/IOHA B IpEacaax
+45°, BMeCTO YpPOBHS TIPH BCPTHKATHHOM KpPVTC
VCTAHOBJICH ONTHKO-MEXAHHYECKHH KOMIICHCATOD,
ABTOMATHYECKH CTAOMIH3HPYIOIMH HHACKC BEPTH-
KAaIbHOTO Kpyra. Y mpubopa KOMOHHHPOBAHHOE 3a-
SKHMHOC YCTPONCTBO, MO3BOJLIONICE KAK Pa3AcibHO,
TAK W OJHOBPEMEHHO (DHKCHPOBATEH MOJOKEHHE TPY-
OBl U amMaabl TOPH30HTAJBHOTO KPYra M 1Ba HABO-
JAMKAX BHHTA, PacHoJIO;KEHHBIX HA oaHOH ocu. [lpu-
0Op ONTHYCCKHM OTBECOM, HAXOUILIMMCS B ATHAA-
HOMH YacTH, W onTH4yeckuM BH3HpoM. IloncraBka Ta-
XEOMETpa ChEMHAS.

B KkauecTBe TAXCOMETPHYECKHX pEEK IIPH He-

OONBIIMX PACCTOAHUAX MOYKHO HCIIONB30BAaTh OOBIM-
HBIC HUBC/IHPHBIC peﬁxn C IAIICYHbIMHU ACICHUAMH.
A TIpH pacCTOSHHAX OT TAXCOMETPA A0 TOUKH CBHIIIC
100 M HCHOAB3YIOT CHCUHAIBHBIC TAXCOMETPHUCCKUE
peHKH, KOTOPbIC HMEKT O0JIee KPyINHBIE ACICHUS U
Pa3IHYHYI0 PacKpacKy, OONET4aromyr0 CHATHE OT-
CUCTOB II0 JAIbHOMCPHBIM HHTAM.

Ha puc. 2 moka3aHo moji¢ 3pCHHS TAXCOMETPA
THEO-010A Dalta.

F e
120 N
1)
™
H

Puc. 2. Ilone 3penus nomozpamMmuozo maxeo-
mempa Dahlta 010A:

n n 5
T "h PAZHOCHIL OMCYEMOE NPO KPUBLIM
npesvluienul

HomorpamMma mpuOopa HMEET CICAYIOMHE KpHU-
BBIC. OCHOBHYIO (HYJCBYH, HAYAIbHYI0), 0003HAYCH-
HYI0 Ha pHC. 2 OVKBOii /1, IBE KPHBBIX TOPH3OHTAIb-
HBIX paccTosHui ¢ ko3(duuuentamu 100 u 200 u
IICCTh KPHBBIX NPCBBILUCHHUN, H3 KOTOPHIX B IIOJIC
3peHHs BHIHBI MAKCUMYM JBe, Hanpumep, +10 u +20.
IIpn wu3MEpeHHH MPEBBINECHHH HIH BEPTHKAILHBIX
VIJIOB HAa BH3HPHYIO LENb HABOAAT OCHOBHYH) KpH-
By10. Ha mpakrtuke macnmopTHbie 3HA4CHHA KOdQu-
LIUCHTOB HOMOTPAMMHBIX KPHBBIX MOTYT CYIICCTBCH-
HO OTJIMYATHCS OT (DAKTHYECKUX (MCTHHHBIX) 3HAYe-
HUIAL.

B pabote mpeanoxkeHa MeTOAHMKA HCCIEI0BAHUSA
HOMOIPAMMHBIX KPHBBIX C LEJIbH0 ONPEACACHHA HX
(PaKTHYCCKUX 3HAYCHHH, MPUMCHCHHC KOTOPBIX TPH-
BCACT K TNOBBINCHUI TOYHOCTH OMpPCACICHHSA IIpe-
BBIICHHH M 00J€e KAYeCTBEHHBIM pPEe3yIbTaTaM I€o-
JC3HICCKHX M3McpeHHil, CHavana HeOOXOIHMO OTIpe-
JICINTE KOHTPOJIBHOC MpeBBIICHHE, CXeMa YCTAHOB-
KH HHBCIHPA W HHUBCIHPHOH pelikH NMpHBEICHA Ha
puc. 3.

[Tpubop u HuBeTHpPHAsS PEeHKA YCTAHABIHBAKOTCSA
HA TIPOTUBOTIOIOKHBIX KOHIAX JTHHHH C YKJIOHOM
15°-30°, B 1a00paToOpHBbLl YCIOBUAX MOKHO HCIIOIb-
30BaTh JECCTHHYHBIN MPOéM. ['eOMETpHUECKUM HMBE-
JTHPOBAHUEM ONPEICIIAFOT NPEBBIIEHHE MEKIY TOPH-
30HTOM HHCTpyMeHTa ['H 1 TOUuKO# ycTaHOBKH peiiku
C MOTPCUIHOCTREO HE 6o1ce 3 MM (Tadm. 2).
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Tabmuua 2. OnpeaencHHe KOHTPOIBHOTO (CPEAHETO) TMPEBBITICHUS

Fopu30HT HHCTPYMCHTA BBIMHC/SIOT 1O (popmy-

ne: I'"

3529 (MM), rae I _gricora VCTAHOBKH TaXeoMeETpa.
[TocrenoBatensHo A ko3¢ uumenros: —10, —

20, =50

Puc. 4. Cxeme nosepku kodQghuyuennog HoMozpamm npesvinienuil

HIIA

Cranmus Ne OtcuéTsl Mo petike [Ipesrrmenue, Cpensee npeBsI-
TOUCK +h, MM HICHHE,
Sammsis ( nepeIHsis thep, MM
1 0200 (1) 2247 (2) 2047 (7)
I 2 5003 (4) 7048 (3) —-2045 (8) -2026(9)
4803 (5) 4801 (6)
7
HWUBENWP
Q
necTHU4HaA
nnowlaaka
________________ Z
Puc. 3. Onpeoenenue xonmponvhozo npessitenui: h=b—a
[
HOMOTPaMMHbINA
/TaxeomeTp
Qﬁ-ﬁk—\"*—hﬁ\‘%
] L“-H_‘L--"‘“‘*ﬂ-
\ e
\\ N
\\ D___|
=
(a \\\
£ \\\
™~
_____________ 7

h+i= 2026+1503 =

hib b KO3(D(PHLHEHTOB:

+10, +20, +50 mo COOTBETCTBYIOIUMM KPHBBIM OIpE-

JICTIAFOTCA 3HAMCHHS TPCBBIMICHUIT C HABCICHHCM TIC-
PEKpecTHs Ha BBICOTHI BH3UPOBAHHA I OTPHUILIA-
TEIbHBIX 3HA4YCHHH KO3(puuueaToR 2900, 2800 H
T.A. ¢ HHTepBasoM B 100 mm. [lanHble H3MepeHHit
CBOZATCS B TadI. 3-5.
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Tabmina 3. Onpenenenne (PaKTHIECCKOTO 3HAYCHUA KO3 PunueHTa

IMpespmmenne ('K — peiika) — 3529 Mm
Koa(duuuent xpusoii: —10

No Orcuer o Otcuer Pasnocts | KontpoasHoe HsmepenHoe K,
NEPEKPECTHIO o KPHBOit TIPEBBILICHHE NPEBLILICHHE
1 2 3 4 3 6 7
1 2900 2965 65 629 650 -9.677
2 2800 2874 74 729 740 —9.851
3 2700 2784 84 829 840 -9.869
4 2600 2694 94 929 940 -9.882
5 2500 2604 104 1029 1040 —9.,894
6 2400 2515 115 1129 1150 -9,982
7 2300 2424 124 1229 1240 -9,911
8 2200 2334 134 1329 1340 —9,918
4

daxTuuecKuil KO3(MPHUIUEHT MPEBHILICHHIA
N ¢ &
JAHHOM CITyuae 1 kod(puumenra kpusoit —10, 7

h onpenensercs, Kak cpeaHee MO H3MEPESHHBIM 3HAYCHUAM. B

= 9873

TaOmiua 4. Onpenenenne (pakTHHECKOTO 3HAYCHU KO3 (puLHeHTa

IMpespmenue I'M — peiika — 3529 mm.
Koa(duuuent xpusoit: —20.

Ne OTcyer mo ne- Orcuer mo PasHoCTB KonTpoasHoe HsmepenHoe K,
PEKPECTHIO KPHBOH TPEBBIICHHE MPCBBIILCHHE

1 2 3 4 3 6 7

1 2600 2647 47 929 940 —-19.766
2 2500 2553 53 1029 1060 -19.415
3 2400 2457 57 1129 1140 -19.807
4 2300 2363 63 1229 1260 —-19.508
5 2200 2267 67 1329 1340 —-19.836
6 2100 2173 73 1429 1460 -19.507
7 2000 2077 77 1529 1540 —-19.857
8 1900 1982 82 1629 1640 —-19.866
9 1800 1887 87 1729 1740 -19.874
10 1700 1792 92 1829 1840 —19.880
11 1600 1696 96 1929 1920 —20,095

x®

Tl kod(uumeHTa KpuBoii —20, h ~ _19’765.

AHAIOTHYHO, C PACMIONIOKECHHEM PEHKH BBIIIE TO-

PH30HTA HHCTPYMCHTA ONpPCACILAIOTCA (DAKTHUCCKHC
3Ha4eHHA K03 (p(puuuentos +10, +20, +50.

B Taba. 6 mpuBeAeHBI MOIyUCHHBIE (pakTHHUECKHE

3HAYEHHA KOI()()HLHEHTOB HOMOTPAMM MPEBbLIIECHUI
st raxeomerpa THEO-010A Dalta.

CpaBHHM MPCBBILICHWSI MO MACMOPTHBIM H (I)HK-

THYCCKHM 3HAYCHHSAM KPHBBIX, MOJNYYCHHBIM B pC-
3yJNbTATE HCCIEAOBAHHUA, HANPHMEP, AnA KOMpPuum-
enra kpusoi —10 (tadm. 7).

B pesyaeTare npoBcAEHHOTO HCCICIOBAHUA OBLIO
VCTAHOBJICHO 3HAYHTEIBHOE PACXOMICHHE MACTIOPT-
HBIX KO3(D()MIHEHTOB HOMOTPAMMHBIX KPHBBIX C HX
(pakTHUECKHMH 3HAYECHHAMH (Tal0n. 6). VBenuueHue

yIJIa HAKJIOHA 3pHTEIbHON TpyOBI TaxeoMmeTpa mpH-
BOJUT K BO3PACTAHHIO NMOTPEITHOCTH B OIPEICICHHU
NPEBBIICHHH H, COOTBETCTBCHHO, K YXYILICHHIO Ka-
YeCTBA TeOAC3HUCCKUX M3MepeHuil. [IpeaensHoe 3Ha-
YCHHC MOTPEIIHOCTH MPEBBILICHAN MO pe3yabTaTtaM
HCCIEI0BAHUA cocTaBUIO —17 Mm (Tadn. 7).

Taxkum 06paszoMm, IPEIIOKCHHAS MCTOIUKA 1a00-
PATOPHBIX HCCICAOBAHMH KPHBBIX NMPCBBILICHUN HO-
MOrpaMMHOro Teogonura-taxeomerpa THEO-010A
Dalta (Zeiss) mo3BonsieT ompeneauTh (PAKTHUESCKHE
3HAYCHHA KOX()(HUHEHTOB KPHBBIX H, TaKuUM 0Opa-
30M, TIOBBICHTH TOYHOCTH BBIMOJHCHHA TOMOTpao-
reoe3uUecKuX paboT, CBA3AHHBIX C OMpeAciICHHEM
NMPEBBIIICHAH H BBHICOTHBIX OTMETOK ToucK. [Ipenna-
raeMas METOOHKA MOKET OBITh HCHONB30BaHA IUIA
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Tabmua 5. Onpenenenue (pakTu4eCcKOT0 3HAYCHAA KO3 (P(PuumenTa
Koa@duuuent xpusoii: —50

Ne Ortcyer mo Otcuer mo Pa3zHocTs KonTpomsHOE H3mepennoe K
TIEPEKPECTHEO KPHBOH TIPEBBILICHHE TPEBBIICHHE h
1 2 3 4 3 6 7
1 1500 1540 41 2029 2050 —49.487
2 1400 1443 43 2129 2150 —49,512
3 1300 1345 45 2229 2250 —49.533
4 1200 1247 47 2329 2350 —49.415
5 1100 1149 49 2429 2450 —49.471
6 1000 1051 51 2529 2550 —49.087
7 900 953 53 2629 2650 —49.556
8 800 855 55 2729 2750 —49.590
9 700 757 57 2829 2850 —49.618
10 600 659 59 2929 2950 —49.644
11 500 561 61 3029 3050 —49.656
12 400 463 63 3129 3150 —49.667
13 300 365 65 3229 3250 —49.677
14 200 267 67 3329 3350 —49.687
15 100 169 69 3429 3450 —49.696

Js ko3(pHIHCHTA KpHBOi —50, Kg) =-49553.

Tabmuua 6. [TacnopTHbie H aKTHYECKHE 3HAMECHHSA KPUBBIX MPEBBIMICHUN

ITacropTHbIE +10 +20 +50 -10 -20 -50
SHAYCHHA
DAKTHUCCKUC +10.023 +20, 213 +50.318 —9.873 —19,765 —49,553

Tabmuua 7. OnpeacacHue NOrPECIIHOCTCH MPEBBIICHUET 411 HOMOTPAaMHO KpuBoii —10

Ilo macoopTHOi KpH- 650 740 840 940 1040 1150 1240 1340
BOH, MM

IMo (paxTHucCKHM 6418 | 7306 | 8293 928,1 | 10268 | 11354 | 12245 | 13230
3HAYCHUIM, MM
ITorpenrHocTs, MM 8.2 -9.4 -10.7 -11.9 13,2 -14.6 -15.6 -17.0

HCCIICAOBAHHA THOOBIX ONTHYECKHX HOMOIPAMMHBIX
TCOA0MTOB-TAXCOMETPOB, Takux kak, THEO-020A
Dalta (I'epmanms), Oallba -20 (I'epmanus), TaH (Poc-
cHs) U Ap.
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