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[Tpaktrueckas padota Ne 1 «M3ydyeHue Teox0IUTA»

1 YerpoiicTBo TeonoimrTa

Ha puc. 1 nan cxemaTuueckuil BEepTHKaIbHBIN pa3pe3 TEOAOJIUTA, IJi€ MOKa3aH CTaHOBOM
BHUHT 1, C TOMOIIBIO KOTOPOTO MPHOOP KPEHMUTCS K BEpXHEH YacTH IITAaTHBA 2 MPHU MOMOIIHU IPY-
kuHsamend miaactTuHbel 3. [logbeMHbIe BUHTHI 4 00€CNeYMBAaIOT YCTAHOBKY IUIOCKOCTH JuMOa 8§,
MPEJICTABIISIFOIIET0 COO0N METATUYECKOe MIIM CTEKIITHHOE KOJIBIIO C HAHECEHHBIMH Ha HEE YIJIO-
BBIMH JICJICHUSIMU, B TOPU3OHTAIIBHOE TMOJIOKEeHUE. B moacraBke 5 dukcupyroTcs ocu ymMba 8 u
amuaansl 9. Anunana - KOHIICHTPUUYECKH CBSI3aHHOE ¢ JTUMOOM KOJIBIIO, Hecyllee Ha cebe OTcCUeT-

Hble npucnocobsenus. Komonka 10 mogaepxuBaer ock 13 3purenbHOM TpyOsI 15.

Puc. 1. Cxema ycTpoiicTBa 1 001U BUJ TEOI0IUTA

1 — cmanosoii sunm; 2 — conoeka wmamuea; 3 — NPYHCUHAWASL NIACMUHA; 4 — NOObEeMHble GUHMDbL,
5 — noocmaska; 6 — 3aKpenumenvbHblll BUHM 2OPUBOHMATLHO2O KpYed, 7 — 3aKpenumeibHbulll 6UHM
anuoaowl; 8 — UMb 2opu30oHmMAIbLHO20 Kpyea, 9 — anudaoa 2opu3oHmanbHo2o kpyea, 10 — konouka;
11 — okynap 3pumenvuou mpyowl,; 12 — ghoxycupyrowuii eunm; 13 — oce 3pumenvrou mpyowvi, 14 —
3aKpenumenbHbli BUHM 3pumenvHou mpyowi, 15 — 3pumenvuas mpyoa, 16 — o6vekmus 3pumenbHol
mpyouvl;, 17 — umb eepmuranvHo2o Kpyea, 18 — aruoada sepmuxanvruoco kpyea; 19 — mukpockon,
20 — yununopuuecxuii yposenn,; 21 — Hagoosiuuil 6uHm 3pumenvHou mpyovl, 22 — HABOOAWUL BUHMN
anuoaosl, 23 — HasoOAWUL BUHM 20PU3OHMATLHO20 Kpyed, 24 — yuruHopuyeckuil ypoeeHs 3pu-
menvHou mpyowl; 25 — euzup.

3putenpHas Tpyba cocTouT U3 okyaspa 11 oOwvextuBa 16. dDokycupoBaHUE 3pPUTEIBHOM
TpyOBbI ocylecTBIseTCs BpameHueM (Gokycupytomiero BuHTa 12. C BepTHKAIBbHON 0ChI0 KOHCTPYK-

THBHO CBSI3aHBI JTUMO 17 1 ajimaaga 18 BCPTUKAJILHOT'O Kpyra. Ha tom xe PUCYHKC IMOKAa3aHbI OChb

BpareHus 13 3putensHOM TpyOsl. [Ipy momomu psiga TUH3 4acTh TOPU3OHTAIHPHOTO U BEPTUKAITb-
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HOTO KPYroB IepeAacTcss B IMOJIE 3PEHHsS] OTCUYETHOTO MHUKpockoma 19 mist oGecriedeHuss TOYHOM
¢uKcanMy OTYETOB NMpPU HABEJICHWU HAa BU3UpHBIC 1eiH, OCHOBHBIC YacTH TEOIOJIUTa CHAOKEHBI
3aKpenuTenabHbiMu 6,7,14 BUHTaMu, AEWCTBYIOUIMMHM COBMECTHO C HAaBOJSALIMMM BUHTAMM IS
oOecrieueHrs TOYHOM (PUKcalUW 3pUTENHHOU TpyObl Ha Bu3MpHBIE 1enu. [unuuapudeckuil ypo-
BeHb 20 cHa0XXeH HCIIpaBUTENIbHBIMU BUHTaMH. Ha ToM ke pucyHKe yka3aHbl OCHOBHBIE T€OMETPH-
YEeCKHE U ONTUYECKUE OCU TEOAO0JUTa: och V — V BpamieHus teononnta, ock U — U nununapude-
ckoro ypoBHsi, ocb H — H Bpamenust 3purensHoii TpyOsl 1 BuzupHas ocs WW, BooOpaxaemas mu-
HUSl, COSAUHSIIONIAS [JIABHYIO 33JHIOI0 TOUYKY OOBEKTHBA C MIEpeceUeHneM CEeTKU HUTe (puc. 2).

a)

4 7

Puc. 2. YcTpoiicTBo 3puTenbHOi TpyOB! (a) 1 X0/ Iy4yel B TpyOe ¢ BHYTpeHHUM (HOKYCHPOBAaHHEM

(6)

Yempoticmeo omoenvhvix uacmeti meodoauma

3putenbHas TpyOa - mpeaHa3HaYeHa A HAOMIOJCHHs yJAJICHHBIX MPEIMETOB M MOITOMY
MOCTPOCHA TIO TEIECKOMMYECKON cHucTeMe, B KOTOPOW MpU yCTaHOBKE TPYObl Ha O0ECKOHEYHOCTh
3aiHUH (HOKyC ee 0OBbEKTHBA COBIMAIAET ¢ mepeaHuM GorycoM okyisipa. [Ipu reonesnueckux pado-
Tax PacCTOSHUS 10 HAOIIOAEMBIX TOYEK KOHEUHBI, T0ITOMY M300paKEHHUs MPEMETOB B TpyOe MO-
T'yT 3aHUMATh pa3Hble MO3UIINU, B 3aBUCIMOCTH OT PACcCTOSHUS 10 HaOMogaeMbIx 1eseit. Ha puc. 2
MOKAa3aHbI: pa3pe3 3pUTEIbHON TPYObl ¢ BHYTPEHHUM (DOKYCHPOBAHUEM C CETKOW HUTEH U XOH Y-
4yell B ONTHYECKOUN CHCTEME.

OnTHyueckasi CUCTeEMa 3pUTENIbHON TPYObl COCTOUT U3 00bEKTHBA |, TBOSKOBOTHYTOH (OKY-
cUpYIOIIeH TuH3bI 2 U oKyJisipa 3. Mexay OKyJIspoM U JBOSIKOBOTHYTOM JTMH30M HAaXOJUTCS CTEK-
JSIHHAS TUTACTMHA C HAHECEHHOM Ha Hell CeTKOW HUTeH 6 ¢ ucrpaBUTEIbHBIMU BUHTaMH S. [Tpu mo-
MOIIH (POKYCHPYIOIIEro BUHTA 7 MOKHO U3MEHSTh PACCTOSHUE MEXIYy OOBEKTHBOM U JBOSIKOBOT-
HYTOH JIMH30M, YeM JIOCTUraeTcsl pe3koe n3o0pakeHne HadonaeMoit nenu. JlelictBue onTHYecKoi

CHCTEMBI 3pUTEIHHOM TPYOBI MOKa3aHO Ha pHC. 2 0.
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YpoBHU - NpeHa3HAYEHBI JIJI1 YCTAHOBKH OCEH M IJIOCKOCTEH Te0fe3ndecKuX MpuOOopoB B
TOPU30HTAILHOE MJIM OTBECHOE MOJIOKeHHEe. Pa3nuyaior qBa THMa ypoBHEH, — Oojiee TOYHBIE — ITH-

JUHIPUYECKUE U MEHEE TOYHBIE — KPYTJIbIE (IIaPOBBIE).

aj -
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Puc. 3. YcrpoiicTBO IMIIMHAPUYECKOTO YPOBHS () U 1ieHa JeneHust T (0)

[Hunuaapudeckuil ypoBeHb (pHC. 3) MPEACTABIICT COOON CTCKIISIHHYIO aMITylTy TOPOUIATb-
HOW (DOpMBI, 3aKIIOUEHHYI0 B METAJNIMUECKYIO ONpaBy. BHYTpeHHssI MOBEPXHOCTh aMIIyNbl OT-
nuIM¢oBaHa 1o Jyre OKpy>KHOCTH paauyca R. Amiyna 3amnosiHeHa cnupToM uid 3¢upom. Ocraro-
nieecss cBOOOJIHOE MPOCTPAHCTBO aMITyJbl, COJEPKAIIEE Hapbl )KUAKOCTU Ha3bIBAETCS MY3bIPHKOM
YPOBHS - OH CTPEMUTCS 3aHATh B HEM HauBBICILIEE TIOJIOKEHUE.

Ha Hapy»kHOW IIOBEpXHOCTH aMITyJIbl HAHECEHBI uepe3 2 MM JeneHus. CpelHsas To4Ka IKa-
JIbl Ha3bIBAETCS HYJIb — IIYHKTOM: a OCbI0 LIMJIMHIPUYECKOTO YPOBHS SIBIISIETCS KacaTelIbHAs K BHYT-
PEHHEH IOBEPXHOCTH aMIyJibl B HyJIb — IyHKTE. LIeHON NeneHuss ypoBHS CIYKHUT LIEHTPAJIBHBIN
yroJl T, ONUPAIOIINNCA Ha OJIHO JeJieHHe YpoBHA. B TexHuueckux Teogonutax t cocraiser 30 —
60', B HuBenupax 5 — 30'.

Ecnu my3sIpek ypOBHsI HAXOJUTCS B HYJIb — IIYHKTE, TO €70 OCh 3aHUMAcT FOPU30HTAIBHOE
noJyio’keHre; Hakiion v ocu ypoBHSI OTHOCUTENIEHO TOPU30HTA ONPEAEISIOT M0 BEJIMYMHE CMELECHUS
My3bIpbKa OTHOCUTENBHO HYJb — MYHKTA, TaK 4TO V =N * T, TJe N — YUCIIO JAeJIEHUN ypOBHs, Ha KO-
TOPOE CMECTHUIICS ITy3bIPEK.

Kpyrisle ypoBHM C LIEHOH N€l€HMsI B HECKOJBKO MHUHYT IpEJHA3HA4YEeHbl AJIS IIPElBapu-
TEIbHOW YCTaHOBKHM NpuOOpa B pabouee nosoxeHHe. BHyTpeHHSs MOBEPXHOCTh aMITyJbl TaKOTO
ypoBHS oTHUIM(pOBaHa MO cepy HEKOTOporo paauyca. /leneHus Ha BHENIHEW CTOPOHE aMITYJIbI
UMEIOT BUJ KOHIEHTPUYECKUX °*OKPYXHOCTEH, LIEHTP KOTOPBIX CIYXHUT HYyJb - MYHKTOM. OCbIO
KPYTJIOTO YPOBHSI CIYXKHUT pajuyc cepsl, OMYIICHHbIH U3 HYIb — IIYHKTA.

['opu3oHTaNbHBINA KPYr TEOAOIUTA COCTOUT U3 JIBYX dacTed — aumba u anunansl. B cope-
MEHHBIX TEOJOJIUTaX JUMO MpeAcTaBisieT co0OM CTEKIITHHOE KOJIbLIO, Ha KOTOpPO€ HaHECEHHI Tpa-
JyCHBIE JIEJICHUS] WIIA KOJIOBBIE JOPOXKKH (B AJIEKTPOHHBIX T€o10JuTax). CUer JAeneHuid uaert mo xo-
Ny 4acoBoi cTpenku. Ha anmupane, KOHIEHTPHUUECKH CBSI3aHHOW € JIMMOOM yCTAHOBJICHBI OTCYET-

HbIe npucnocobsenus. CBepxy anujazna 3aKpbiTa KOXKYXOM, Ha KOTOPOM KpEMATCS MOACTaBKU 3pU-
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TelnbHOU TpyObl. Bo Bpemsi n3aMepeHus: TOPU30HTAIBHBIX YIJIOB JUMO JOJKEH OCTaBaThCsA HETO/I-
BIDKHBIM, BEpHUTEIbHAS TPyOa BMECTE C alu1a 0l YCTaHABIMBACTCS B 3aJJaHHOM HAIPABIICHUH.

OtcuerHbie mpucnocoOsieHus. OTCYETOM HA3BIBAIOT YTOJI, OTCUUTAHHBIA OT HYJIEBOTO JIEie-
Hus TuMO0a 10 yKaszaTens (HyJeBOro TprUxa) OTCUETHOTO MPUCTIOCOOIEHUS.

] w)

STV N

0 2 6 0 g
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DN/ N

Puc. 4. llITpuxoBoii (a) 1 MKaI0BOM MHUKPOCKOTBI Teop0auTa (0), (B)

B coBpeMeHHBIX T€OIOMUTAX UCIIOIB3YEMBIX B ONEPATUBHON MPAKTUKE TAKUMHU HPUCTIOCO0-
JICHUSIMH CITYXAaT IITPUXOBOM MM IIKATOBONH MUKPOCKOIIBI (prc.4)

B mTpuxoBoM MHKpoOcCKome oTcUeT OepyT «Ha IJ1a3» IO WTpUXy ykaszarento. Ha puc. 4a o1-
CYET N0 BEPTUKAIbHOMY KpYry paBeH 358°42'; mo ropu3oHTaIbHOMY Kpyry orcuet 77°22'. B nomne
3peHHsI IKaJIOBOTO MUKPOCKOIIA BUIHBI TPAIyCHBIE JIEICeHUs JuMOa U IMIKajia, COCTosmas u3 boee
MEJIKUX JEJICHUN, 3aHMMAIOIasl OJHO JeJIeHUe JIMMOA. 31eCh OTCUET COCTOUT U3 LIEJI0ro YKcia rpa-
JIyCOB, IIPOIIEIINX IO HYJISI LIIKAJbI, K KOTOPOMY JOOaBIIE€TCs OTCUET 110 1Kane (Ha puc.40 orcyer
110 BEPTUKAJILHOMY KpyTy paBeH +2°27'; o ropuzoHTaabHOMY Kpyry oTtcueT 44°07'). Ha puc 48 no

BEPTUKAIBHOMY KPYTY IEMOHCTPUPYETCS OTpULIATENbHBINA oTcueT — 1°12';

2 YcTaHOBKA TEOA0JIUTA

YcTaHOBKa T€010JIMTA BKIIIOYAET B ce0s1 ClIAYIOIIME ONepaluu:
— YCTaHOBKA T€0/10JIUTA 110 YPOBHIO Ha aluja/ie TOPU30HTAIBHOIO KPyra;
— YCTaHOBKA 3pPUTENBHOM TPYOHI 0 TI1a3y;
— IpuOIU3UTENbHOE HaBeeH!E TPYObl Ha HAOII0JaEMYIO TOUKY;
— YCTaHOBKa TPYOBI IO MIPEMETY;
— TOYHOE HaBE/IEHUE MEPECEUCHNUsI CETKU HUTEU TpyObl Ha BUSHUPHYIO 1IEJIb;
— B34THE OTCYETA 10 TOPU3OHTAIIBHOMY MJIA BEPTUKAIBHOMY KPyraM T€OI0IUTA.

TCOJIOJ'II/IT YCTAaHABJIMBACTCA U KPCHIUTCA HA IITATUBEC HUIJIM CTOJIMKE CTAHOBBIM BHHTOM. HHS[
YCTQHOBKHM JMMOA B TOPU3OHTAIBHOE MOJOXKEHHE HCIIONB3YIOT LMIMHIPUYECKUH YpPOBEHb MpHU
anjaie TOPU30HTAIBHOTO Kpyra. ANUAaay TeoJ0JUTa IOBOPAUMBAIOT TaK, YTOOBI aMITyJa IIMJINH-
JIPUYECKOT0 YPOBHSI CTaJIa MPUMEPHO MApaJUIebHO JIUHUM, COCTUHSIONICH 1BA MOJBEMHBIX BUHTA,

H, Bpalasd 3T BUHTHI B IPOTHBOIIOJOXHBIC CTOPOHBI, IPUBOOAT l'Iy3BIpéK YPOBHA Ha CCPCAUHY.
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[Tocne aToro moBopaunBarT anuaany Ha 90° U TpETbUM BUHTOM TaKXe€ MPUBOJST My3bIPEK YPOBHS
B HYJb-IIYHKT. J[JIs1 yCTAaHOBKM 3pUTENBbHONM TPYOBI MO a3y €€ HampaBiIAIOT Ha CBETJIbIH (OH H,
IS B TpyOy, BpPAIIAIOT AUONTPUHHOE KOJIBIO OKYIISIpa, JOOUBAsICh YETKOTO U300pAKCHHS CETKU
HUTEH.

[TpubnmxEéHHOE HaBeACHHUE 3PUTEIHLHONU TPYOBbl Ha HAOIIOAAEMYIO TOUKY BBIIIOJHSIOT TaK:
ociaOuB 3aKpenUTeNbHbIE BUHTH aTUIaAbl U TPYObl, HANIPaBIAIOT €€, Kak Obl MPUIETUBASICH, 110
NEPEKPECTHIO0 BU3MPA HA BBIOPAHHYIO 1I€JIb U 3aTATMBAIOT 3aKPENUTENIbHBIE BUHTHI.

[lepen TouHbIM HaBelEeHUEM BpalleHHEM (HOKYCHPYIOIIETO BUHTA TOCTUTAIOT TOYHOTO H30-
OpaxxeHus1 HAOIIOJaeMOW TOUKH U TOYHOE HaBeJICHUE MEePeKPEeCTrsl HUTEeH Ha HAOII0AaeMYyI0 TOUKY
BBITOJIHSIOT HABOISAIIMMHU BUHTAMHU U6l U TPYOBI: 5T BUHTHI HE OynyT paboTarh, €ciii He 3a-
TAHYTb 3aKPENUTEIbHbIC BUHTHI.

Ecnu nabnrogaercs Bexa, TO EPEeKPeCTHE HUTEH HABOJIUTCS HA caMblii HU3 BeXU (y 3€MIIH),
a Ipu HaOJTIOICHUY TUPAMU/IbI — Ha BUSHUPHBIN [UIUHAP, WIK TO K€ caMoe MpU HABEJCHUH Ha CIie-
LUAJIbHYIO BUBHPHYIO MApKYy, YCTAHOBJIEHHYIO HaJl TOUKOM.

OTCY€ThI 0 BEPTHKAILHOMY U TOPU3OHTAIBHOMY KPYTy OepyT IO IIKAJIOBOMY WJIHM LITPH-
XOBOMY MHKpocKomnam (puc.4) depes mapajuielbHYI0 BH3UPHYIO TPYOKYy, OTCUMTBIBAs IPalycChl H

MHHYTBI IYyTU anmoa A0 HYJICBOT'O IITpUXA OTCYETHOTO HpI/ICHOCO6J'IeHI/I$I.

3 IloBepku Teoa0JMTA

CornacHO NPUHIUIHAIBHON CXE€Me€ TEOJ0JIMTa MEXIY €ro OCSAMH JIOJKHBI COOJIFOIAaThCS
OTpeielIeHHble TEOMETPUYECKHE COOTHOIIEHUS, KOTOphIE MOAJIEeKAT MPOBEPKE M, MPU HEOOXOAH-
MOCTH, UCHPABJICHUIO, JUISL YErO TEOJOJUT O0ECIeYnBAeTCsl UCIPABUTEILHBIMU BHHTAMH, MO3BO-
JSIOUIMMH U3MEHSTH MOJ0XKEHHE BHIBEPSIEMBIX OCEH.

B Teononute A0MKHBI COBMENIATHCSI TPH OCHOBHBIX YCIIOBHUS:

1. Och UMAMHIPUYECKOTO YPOBHS Ha alujiajie TOPU30HTAIBHOIO Kpyra JA0JKHA OBITh Hep-
NEHIUKYJISpPHA OCH BpallleHUs TeoaosuTa. Llens moBepku: MOCTaBUTh YPOBEHb TaK, YTOOBI C €ro
MOMOIIbI0 MOKHO OBLJIO YCTaHABIMBAThH ANUIAAY B TOPU3OHTAIHLHOE MOJIOKEHUE.

2. BusupHas och 3pUTEIbHOM TpyObl JOJKHA OBITH MEPHNEHAMKYJISPHA OCHU €€ BpallleHUs.
3TO0 ycIoBHE CTAaBUTCS JAJISl TOTO, YTOOBI BU3MPHAS OCh MIPU BPALLIEHUH BOKPYT TOPU30HTAIBHON OCH
onuchIBajga Obl MPOEKTUPYIOIIYI0 KOJIMMALMOHHYIO TUIOCKOCTh, @ HE KOHHYECKYIO TTOBEPXHOCTb.
VYron «Cy», Ha KOTOPBIN OTKIIOHSETCS BU3UPHAs OCh OT MEPIIEHINKYISpa K OCH BpallleHMs], Ha3bIBa-
10T KOJUTUMAI[MOHHOM OIIMOKOH.

3. Ocsb BpatieHus TpyObI J0JKHA ObITh MEPIEHIUKYIISIPHA OCH BpalleHus Teogonurta. Llens
MOBEPKU: TOOUTHCS TOTO, YTOOBI KOJUIMMAIIMOHHAS TJIOCKOCTh ObUIa MEPIEeHANKYIISIpHA TNIOCKOCTH

TOPU30HTAIILHOTO KPyTa.
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Ilepsaa nosepka — ocb YUNUHOPUUECKO20 YPOBHA HA AIUOAOE 2OPUBOHMANLHO20 Kpy2a
009HCHA ObIMb NEPREHOUKVIAPHA OCU 8PAUeHU Me000IUMA.

[Tocne nmpenBapuTeNbHONM YCTAHOBKHM TEOJOJHMTA TPEMsl MOABbEMHBIMM BUHTAMH, AIHIATY
YPOBHS pacroyiaraloT Tak, 4ToObl OHa CTajla MapajuleJbHa JIMHUHU, COSAUHSIIONICH Ba MOIbeMHbIE
BUHTA U, JCHCTBYS UMH, IPUBOJIAT My3bIPEK YPOBHS B HYJIb — IYHKT. B pe3ynbrare 3TUX neicTBuit
0Ch YPOBHS 3aiiMET TOpU30HTANIbHOE mooxenue L' — L' (puc.5), Ho oHAa MOXKET OBITh HE MEePIICH/TH-

KYJISIpHA K OCH BparieHus, yroi f3 # 90°.

@ %JL
P A U e T

L

Puc. 5. 'eoMeTpuyeckas cxeMa nepBOi MOBEPKHU

B nensx nmoBepku noBopaunBaroT anuganay Ha 180°, u eciu my3bIpEK OTKIIOHSIETCS OT cepe-
JMHBI, TO OCh YPOBHS IIOCJI€ MIOBOPOTA HAKJIOHEHA OTHOCUTEILHO TOPU30HTA Ha Yroji Y U 3aHUMAET
nonoxkenue L" — L".

Taxk kax, 2p+y = 180°, To B = 90° — /2.

UYto6s! yroi B cTan NpsMbIM HYKHO UCIIPaBUTEbHBIM BUHTOM YPOBHS CABUHYTH MTy3bIPEK B
CTOPOHY CEpelMHbl Ha MOJIOBUHY IyTH OTKJIOHEHUS, YTOObI OCh YPOBHS 3aHsja nojoxenue L — L.
[Tocne 3TOro NoABEMHBIM BUHTOM IIPUBOJSAT IY3bIPEK YPOBHS B HYJIb — IIyHKT. [lJI1 KOHTpOJIS 1O-
BEpKa MOBTOPSIETCA.

UToOBI MpUBECTH TEOAOTUT B paboUee MOJOKEHUE aluaaay moBopaunBaroT Ha 90° u TpeTh-
UM NOJBEMHBIM BUHTOM TaKKe€ MPUBOJAT ITy3bIPEK YPOBHS Ha CEPEAMHY.

JUJ11 OKOHUYATENBHOTO YTBEPKIAEHUS, YTO MOBEPSIEMOE YCIOBHUE BBIIIOJHEHO, IOBOPAYNBAIOT
TOPU30HTAIIBHBIN KPYT' B IPOU3BOJIBHOM HampasiieHUH. M eciin my3bIpEK OCTAaETCsl Ha CEpEeIMHE aM-
MyJIbl UM OTKJIOHSIETCS OT He€ He 0oJiee 4UeM Ha OJTHO JIeJIeHHUE, 3HAUUT YCIIOBUE BBIITOJIHEHO.

Bmopasn nosepka - suzupnas ocb 3pumenvHou mpyovl 00IHCHA OblMb NEPREHOUKYIAPHA OCU
eé spaujetusl.

[ToBepKy BBIMOJHAIOT MyTEM JIBYKPaTHOI'O HAaBEACHMS 3pUTENbHON TPyObl Ha YIaIEHHYIO
TOYKY MECTHOCTH, PaCIOJIOKEHHYIO IPUMEPHO Ha YPOBHE TPYOBbI, C B3ITHEM OTCUYETOB 110 TOPU30H-
TanbHOMY Kpyry. IlycTh mepBoe HaBelE€HME BENIOCH MU IMOJIOKEHUH BEPTHUKAIBHOIO Kpyra cjieBa
ot Tpy6Os! (KJI), a BTOpoe, mocie nepesojaa Tpyosl uepes 3¢HUT U MOBOpoTa anuaaasl Ha 180°, mpu

kpyre npaso (KII) (puc.6).
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Puc. 6. Komnmumanunonnas omunbdka C

Ha pucynke H — H — ock Bpamienus tpyosr; A' — A' u A" — A" — mojoxxeHusi BU3SUPHON OCH
npu KJI u KII; a' u a" — oTcuéTrhl 10 ropu3oHTaNbHOMY Kpyry; «C» — KOUIMMalMOHHAas OIInOKa —
OTKJIOHEHHE BU3UPHOM OCH OT MEPIEHIUKYJIApA K OCU BpAIEHUS TPYOBI.

Kak cienyer u3 pucyHka, KOJUIMMAIIMOHHAs! OIINOKa BBIYUCIIIETCS 110 (opMyIie

C=(a"—a'*t180°)/2.

Ecnmu okaxercs, uro BeanmuuHa OmMOKM C TNPEBHIIIAET IBOMHYIO TOYHOCTH OTCYETA, ITY
OmMOKY HY)XHO HcIpaBuTh: C 3TOH LENbI0 HABOAAIIMM BHHTOM AJIMJA/bl YCTAaHABIMUBAIOT OTCUET
a°, CBOGO/IHBII OT BIMSHIS TOH OIIHOKH.

a’ = (a"+a'£180°)/2,

Teneps, HaOm01as B 3pUTEIBHYIO TPYOY MOXKHO 3aMETUTh, YTO MEPEKPECTUE HUTEW COLLIO
¢ HaOmogaemMol Toukd. JlJis MCHpaBIIEHUs CHUMAIOT C OKYJISIPHOTO maTpyOka TpyObl KOJIMAYoK.
OcnabasioT BepTUKAIBHO PACIIONOKEHHBIE BUHTBI CETKHM M BpPAIlleHUEM TOPU30HTAIBHBIX UCIIPABU-
TEJIbHBIX BUHTOB (OJJMH BBIBUHYMBATH, IPYTOil — BBUHYMBATh) NEPEMEIIAIOT CETKY 0 COBMAJCHUS
MepeKpecTusi HUTeH ¢ HabogaemMoi Toukoil. Tlocne ucnpapieHus: BUHTHI 3aKpyUHUBAIOT.

[Tpumep:

a'=119°37"; a" =299°32".

C =(299°32'-1 19°37'-180°)/2 = -2'30"

a’= (299°32'+119°37' -180°)/2 = 119°34'30".

Tpemovs nosepka — ocv epawjenuss mpyovi O0NIACHA ObIMb NEPREHOUKVIAPHA OCU BPAUYEHUS]
meoooauma.

IToBepka MOKeT ObITh BBITIOJIHEHA ABYMsI CITIOCOOAMMU:

1) nyrém Habmo1eHus: OOIBIION HUTH OTBECA Ha BCEM €€ MPOTSHKEHUU, — IPU HAKJIOHE 3pH-
TeIbHOU TPyObI MepeKpecTre HUTEH He TOJKHO YKIOHSATHCS OT HUTH OTBECa;

2) NPOEKTHPOBAHUEM KOJIMMALMOHHOM IUIOCKOCTH TPYObl Ha HEKOTOPYIO KapTHHHYIO
IUIOCKOCTH (cTeHy). 1y BBIMONHEHUS MOBEPKU 3TUM CIIOCOOOM TEOAOJUT yCTaHaBIUBarOT B 10 —

15 M OT CTEHBI 30aHUA U 3pUTCIIbBHYIO TPY6y HaBOJAT HAa HCKOTOPYIO TOYKY, BLICOKO PACIIOJIOKCH-
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HYIO Ha 3[JaHUU. 3aKPeIUIfOT TOPU30HTAIBHBIN KPYr ¥ TpyOy IJIaBHO OMYCKAIOT O FOPHU30HTAJb-
HOT'O IOJIOKEHHSI U HAa CTEHE 3[JaHUsl OTMEYAlOT TOYKY A1 B KOTOPYIO HAIPaBJIEHO NEPEKPECTHE
CETKU HUTEW. 3aTeM, Ty K€ OIepallio BBIIOJIHAIOT [IOC]IE IIOBOPOTA TPYObl Yepe3 3€HUT, MOIydast
BTOpYIO TOUKY Aj. Eciu u3obpaskenue orpeska AjA, He BBIXOJAT 3a Mpeelibl OucceKTopa, TO Teo-
JONUT HUcTipaBeH. B coBpeMeHHbIX MOAM(UKAIUAX TEOJ0JIUTOB 3TO YCIOBHUE TapaHTHUPYETCS U3rO-
TOBUTENIEM. Eciii HapylleHue BBISBIEHO, TO UCIIPaBIEHUE BEAETCS B MACTEPCKOM.

CpenHee 13 OTCUETOB IO TOPU3OHTAIBHOMY KPYTY IPHU JIBYX IOJIOKEHHUSIX BEPTHUKAIBHOIO
kpyra (KIT u KJI) cBO6OHO OT BIMSHHS ABYX MOCIEIHUX HHCTPYMEHTAIBHBIX OIIHOOK.

Kpome nepeuncineHHbpIX MOBEPOK HYKHO YCTAHOBUTH BEPTHKAJIbHYKO HHUTh CETKHM Iapal-
JIEIbHO HUTHU OTBeca, HaOoas HUTH oTBeca. VcmpaBieHne JoCTUraeTcs MoBOPOTOM BCEH CETKU

npu 0CTa0ICHHBIX KPEMEKHBIX BUHTAX.

4 U3MepeHne rOPU30HTAJIBHOIO YIJIa CIIOCO00OM MOJIyIpHEeMOB

Jns u3amepeHus ropu30HTAIBHOIO yIJla B MOJIEBBIX YCJIOBUSX TE€OHOJIMT YCTAHABJIUBACTCS
HaJT BEPIIMHON yriia «By 1Mo 0TBeCy ¢ TEXHUYECKOH TOYHOCTHIO (7105 MM) H, 110 YPOBHIO IIJIOCKOCTD
auMOa MIPUBOJIUTCS B TOPU30OHTAIBHOE MOJIOKEHHUE.

Hag nabmroaeMbIMU TOYKAMU UITH 1103371 HUX YCTAHABJIMBAIOT BU3UPHBIC LEJH: BEXH WU

MapkKu (Ha pUCyHKE 7 YCTaHOBJICHBI BEXH).

Puc.7. Cxema usmepeHns ropu30HTAILHOTO yIiia

[Topsiox u3MepeHns TOPU30HTAIBHOIO YIila peKOMEHAYETCsl MPOBOJIUTh B CIENYIOIIEH Mo-
CJIEIOBATEIbHOCTHU:

1) HaxosICh Ha BEpIIMHE U3MEPSEMOTO yIiia, 3pUTENLHYIO TPYOy NPU 3aKPETIEHHOM JIMM-
0e, HaBOJAT Ha JIEBYIO TOUKY «A» U OepyT OTCUET 1o ropu3oHTaabHOMY Kpyry (| HaBenenue). s

OoJbIIe HAIEKHOCTH U3MEPEHUH JeNaloT KOHTPOJIbHOE HaOMoAeHne U BHOBL OepyT orcu€r (Il Ha-
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BezieHue). [lomyueHHble pe3yabTaThl 3aIUCHIBAIOT B KYpHAJI U3MEPEHHs] TOPU3OHTAIBHBIX YIJIOB U
BBIYUCIISIOT CPEJHUN OTCUET 110 HANIPABICHHUIO HA TOUKY «A.

2) BpaILlCHUEM AJTHJAJbl TI0 YaCOBOW CTPEIIKE 3PUTEIBHYIO TPYOY HABOJAT HA MPABYIO TOUKY
«C» 1 OepyT OTCYETHI IO TOPU30HTAIIBHOMY KPYTY M 3alIUCBHIBAIOT UX B KYPHaJ, B CTPOKY OTBECH-
HYIO JUIsl 3TOTO HalpaBJIeHUs.

3) usmepsieMblil yron «ABC» BblUHCISETCS KaK pa3HOCTh CPEIHUX OTCYETOB 10 TOPU3OH-
TAJIBHOMY KPYTY

Basc =Ccp. — Agp. (eciu Cgp < Agp, TO K 0TCUETY Copp, MpubaBistoT 360°).

OTU onepaluy COCTaBISIIOT OJUH MOXYIpUEM. {71 CKITIOUEHUS! OCTATOYHOIO BIIMSHUS HH-
CTPYMEHTAJILHBIX TIOIPEIIHOCTEH U TOBBIIIEHUS TOYHOCTH U3MEPEHUH, BCE TIEPEUNCIICHHBIE OTepa-
IIUH TIOBTOPSIOT TPH JPYTrOM TOJIOXKESHUU 3PUTEIBHON TPyOBI TOBOPOTOM €€ uepe3 3eHUT. BrImos-
HATh BTOPOU MOJYMPHUEM KeJaTelbHO MpU APYroi ycraHoBKe Jumba. BpeMeHHO ocnalmsioT 3a-
KPENUTENbHBIA BUHT IMMOa ¥ 1oBopayuBaioT Teomoaut Ha 90°+ 5-10' B moOyro cropony. Eciu
3rayenne yrioB «Ci» u «Cp» B moynpreMax OTIUYAIOTCS B MpeJeNax TBOMHON TOUHOCTH OTCUETa,

BBIYHCIISIETCS Cpe/iHee 3HaueHue yria (taoi.l).

Tabmua 1
XKypnan usmepeHusi FOpU30HTAIBHBIX YTJIOB
Bepumra Hamnpasnenue Otcuer Vsl
yria
I | Il | Cpennee [Tonynpuem | Cpennee
1 nonynpuem — KI1I
A 45°15' 16' | 45°15'30" oe A
B C 151°05' 06' | 151°05'30" 10575000
2 nonynpuem — KJI 105°50'00"
A 341°12' 12' | 341°12'00" S,
B C 87°02' 02' | 87°02'00" 10575000

S U3mepeHue BePTUKAJIBHOIO yIJIa

BepTukanpHBIM yTiIOM Ha3bIBAIOT YTOJl HAKJIIOHA BUSUPHOU JTMHUU OTHOCUTEIHHO TUIOCKOCTH
ropusoHTa (puc. 8). [Iyist u3MepeHust 3THX YIIIOB TEOAOIUT CHA0KEH BEPTUKAIBHBIM KPYTOM, TaK)Ke
coCTOSIIMM M3 TUMOa U anuaazsl. JInmMO TecHO cBsi3aH CO 3PUTENLHOM TPYOOid, a anunaga ycTaHaB-
JUBaeTCs B paboyee MOJI0KEHHE 10 YPOBHIO UITU C MIOMOIIBI0 MAaSTHUKOBOTO KOMITIEHCATOPA.

W3mepsieMblii yrosl HakjIoOHa UMEET 3HAK «+» €CId BU3MpHAas OCh HampaBjieHa BbIIIE ILIOC-
KOCTH TOPU30HTA WJIM 3HAK «—», €CJIM OHA HaIlpaBJi€HA HIDKE. 3HAYEHUS YIJI0B MEHSIOTCS B MpeJie-

nmax ot 0° go 90°.
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N3-3a MHCTpyMEHTAIBHBIX TOTPENIHOCTEH COOpKHM TMpuOopa (aKTHUECKHl yrod HaKJIOHA
paBEH HE OTCYETY, B3SATOMY IPU HAKIOHHOM IOJIOKEHUU BU3UPHOM OCH, & Pa3HOCTU ABYX OTCUE-
ToB: otcueta (KII nmu KJI) mpu HakKJIIOHHOM IMOJIOKEHUH TPYOBI M 3apaHee BHIYMCICHHOTO OTCUETa,
COOTBETCTBYIOIIETO €€ TOPU30HTAIBHOMY IOJIOKEHHI0. Takol OTCYET HA3BIBAIOT MECTOM HYJIA
(MO) BepTHUKaIBHOTO KpyTa.

Mecrtom HYJIS Ha3bIBAIOT OTCYET MO BEPTUKAIBHOMY KPYTy MPU TOPU3OHTAIILHOM IOJIOMKE-
HUU BU3UPHOM OCH, KOT/Ia My3bIPEK YPOBHS Ha allUJIaJic HAXOJIUTCS B HYJIb — IMYHKTE (WM, — IS

TEOAOJIUTOB C KOMIICHCATOPAMM, ITPU 'OPHU30HTAILEHOM IIOJIOKCHUHN JIMHUU OTCUYETHBIX I/IH,Z[eKCOB).

Puc. 8. I3MepenHne BepTUKAILHOTO yIiia

Jlis onpeneneHus Mecta Hyisl HEOOXOAMMO, TI0CII€ YCTAHOBKU TE€OI0JUTA B pabouee MoJo-
YKEHHE T10 YPOBHIO, IBaXK/Ibl HAIIPABUTh 3pUTEIBHYIO TPyOy Ha TOUKY IPU Kpyre JIEBO U Kpyre mpa-
BO 1 B3:ATh 0TcuéThl KJI 1 KII. ¥V TeoonuToB ¢ ypoBHAMU IpU anujajae BepTukaibHoro kpyra (T5,
2TS u np.) nepen oTcUETaMM MY3bIPEK ATOTO YPOBHS NMPUBOJUTCA B HYJIb — IYHKT YCTAaHOBOYHBIM
BUHTOM anujazbl. [[isi pa3HbIX KOHCTPYKIMH BEPTUKAIBHBIX KPYroB ()OPMYJIbI JUIsl BBIYUCICHUS
€ro M YIJIOB HAaKJIOHA V HEOAMHAKOBBI. Hampumep, A1 T€OOIUTOB TEXHUUYECKONH TOYHOCTH (THIA
2T-30) ¢ marocoBOit 1 MUHYCOBOH OLIU(PPOBKOH JeeHUH ITH (POPMYJIbl TAKOBBI:

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

Hamnpumep.

KJI=4°15', KII = -4°21'; MO = -0°03';

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

JU1st TEO10NIUTOB € KpYroBoii onndpoBkoit nenenunit tumoba (T2, TS):

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

[Ipu BeIuUCIIEHNHU 110 ATUM QopMyiIaM, KO BceM oTcuéram, MeHbInM 90° mpubasisior 360°
win 180°, umest BBUy, uTo MO 371€Ch yKe He MOXKET ObITh OTPUIATEIbHBIM YHCIIOM, a YIJIbI Ha-
KJIOHA BappupyroTcs B npenenax ot O° po £90°.

[Tpumep:

KIT =342°07'; KJI = 17°45'

MO = (342°07+17 45 +360°) = 359°56' unu - 0°04".
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v =342°07'- 359'°56' = 359°56' - (17°45'+360°) = - 17°49".

@opMyIbl Il BBIYMCICHHUS YIJIOB HAKJIOHA MOXHO IOJIYYUTh B TEXHHYECKOM IACIIOPTE
TEO0JI0JINTA.

N3mepenne BepTUKAIBHBIX YIII0B MOXKHO JIeNaTh npu JiroooM 3HadeHnu MO (T1a6:1.2). Bax-
HO, 4TOOBI OHO OCTaJIOCh HEU3MEHHBIM B XOje u3MepeHuil. OaHako, A yA0OCTBa BBIYMCICHUI
noje3Ho npusectd MO k HyneBomy 3HadeHuto. C 3Toil 1enbio, moydyuB u3 Habmogenuit MO u
BBIUMCJIMB yroJl HaKJIOHA, YCTaHABJIMBAIOT HAa BEPTUKAIBHOM Kpyre OTCUET paBHBIN 3TOMY yIily Ha-
kioHa. Tak 1y mepBoro npumepa oH Oynet paBeH: KJI = + 4°18'. [lns Broporo npumepa: KJI =
17°49' umn KIT = 342°11". Tenepp, Habmomast B TpyOy, MOXKHO YBUIETh, UTO CPEAHSS TOPH30H-
TajbHasl HUTh COILJIA ¢ HAOIIOJaeMON TOYKM U €€ COBMEIIAIOT C HEW BEPTUKAJIbHBIMHU HCIPABU-

TEIHbHBIMH BUHTAMH CETKH HUTEH (BI)IBI/IH‘-II/IBaSI OJWH U3 BUHTOB 1 BBUHYHNBAaA BTOpOﬁ).

Tabmua 2
H3mepeHune BepTHKAIBHBIX YTIIOB
Ha0mromaemele To4- Otcuer
Craumnus < Kl KO MO Yroi HakJIoOHA
B A +4° 15'00" -4°21'00" - 0°03'00" +4° 18'00”
C - 7°25'00" + 7°18'00" -0°03'30" -7°21'30"

6 Onpenesienne paccTOSIHUSA HUTSHBIM 1AJIbHOMEPOM

Jlia u3MepeHus pacCTOSHUS HUTSHBIM JalbHOMEPOM 3pUTENIbHYIO0 TpyOy TEoaonHuTa Ha-
MPABJIAIOT Ha OTBECHO CTOSIIYIO PEMKY Ha KOHIE JTUHUM M CHUMAIOT OTCYETHI B MHJUIMMETpPAX IO
JTAIbHOMEPHBIM HUTSM 3pUTENbHON TpyOs! (puc. 9). Ha peiikax moamnucaHsl JeIUMETpPHI, a Kaxaas

yépHas WM Oenas maika pasHa 10 M.

N 1

— I

Puc.9. OTcuérsl no 1anbHOMEPHBIM HUTSAM

Ha pucynke orcuet no BepxHeit HUTH paBeH 0996 mm, a o HwxkHell Hutu 1118 mm. Pa3no-

CHU DTHUX OTCUETOB




| =1118-0996= 122mm.

YMHOXKHB 3Ty pa3HOCTh Ha ko3¢ duiment gaapHomepa K — 100 momyyaroT paccrosiHue 10

penku:

D =k-1=100-122= 12200 mm = 12,20 ™.

Ha nabGoparopHoii paboTe HYXHO 3TO PACCTOSHUE ONMPEACTUTh JBAXKAbI — MO YEPHOU U

KpacHOM cTopoHe peiiku. PacxoxaeHue B pe3yiabTaTax B 1a00paTOPHBIX YCIOBUSAX HE JOJDKHO IIpe-

Bbrmath 0,2 M (Tabmn.3).

Tabauma 3

I/I3MepeHHe pacCToOAHNA HUTAHBIM JaJIbHOMEPOM

OTcCuUeT 1o HUTH PasznocTh
Jlunus » = Paccrosinue, m Cpennee paccrosinue, M
BEepXHEH HW)KHEH | OTCYETOB
996 1118 122 12.20
BA 5696 5817 121 12.10 12,15
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IIpakTuyeckas padora Ne 2«3yueHue HUBEJIUPA)

1 YerpoiicTBo HUBeMpa

B nacrosmiee BpeMsi Ha MPOU3BOACTBE UCIOJIB3YIOT B OCHOBHOM JBa BU/1a HUBEJIHUPOB - HU-
BEJIUPHI C KOMIICHCATOPaMH MasTHHUKOBOTO THMA WM KHUIKOCTHBIMU KOMIIEHCATOPaMH, KOTOpPBIE
JIOJDKHBI aBTOMAaTHYECKU YAEP)KUBATh BU3UPHYIO OCh B TOPH30HTAIBHOM MOJI0KEHHUH (TIPH HAKJIOHE
TpyOsI B mipeaenax 5 — 20") (puc. 10) u HuBenupsI ¢ ypoBHeM 1ipu TpyOe (puc.11). YerpoiictBo Hu-

BeJIMpa IPeCTaBIeHO Ha puc. 11a.

14

W__ mmhli'"_l@? :
S =

Puc. 11. Husenup H — 3: a — ycTpoiicTBo HUBenupa, 6 — mosie 3peHusi HOBEIUpa

1 — noovemmuvie sunmoi; 2 — noocmaska, 3 — HABOOAWUIL UHM 3PUMENbHOU Mpyovl, 4 — 3akpenu-
MeNbHbIL BUHM 3PUMENbHOU mpYyobl, 5 — 00bekmug, 6 — 3pumenvHas mpyoa; 1 — ¢oxycupyrowuii
eunm, 8 — yununopuueckuti ypogeuv, 9 — ucnpasumenvuvie eunmol; 10 — oxynap,; 11 — kpyenviii
ypogenwv, 12 — snesayuonnsiti eunm; 13 — ouonmpuiinoe xonvyo okyaapa, 14 — mywka.

C momouipio CTAaHOBOTO BHMHTA HUBEIMP KpemuTcs K mraTuBy. Ha monactaBke 2 MMeEIOTCS
MObEMHBIE BUHTHI 1, KOTOPBIMU OCYIIECTBIISIETCS IPEeBapUTENbHAsl YCTaHOBKA pHOOpa 1Mo Kpyr-
aomy ypoBHto 11. 3purenbHas Tpy6a 6 cocTouT U3 oobekTHBa 5 u okysspa 10, a Takke cHab)eHa

(dokycupyomumM BUHTOM 7 1Uis1, (POKYCUPOBKU M300paxkeHus. il HAaBOJKU Ha PEHKY MCIONIb3YIOT
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3aKpenuTeNnbHbId 4 U HaBOAAIIMNA 3 BUHTHL. ToYyHas ycTaHOBKa MO LUJIMHAPUYECKOMY YpPOBHIO 8
OCYILIECTBIISICTCS JI€BALIMOHHBIM BUHTOM 12. MO3BOJISAIONINM HAKJIOHATH 3pUTENBbHYIO TpyOy BMecTe
C YPOBHEM Ha HEOOJBIIOHN YTOI.

Hunuaapudeckuil 1 KpyTJiblii ypoBHH CHaOXKeHbI HCTIpAaBUTENbHBIMU BUHTaMU. [lepen kax-
JBIM OTCYETOM I10 peiike 3JeBAIMOHHBIM BUHTOM ITY3BIPEK LUJIMHAPUYECKOTO YPOBHS MPUBOAUTCS
B HYJIb — ITYHKT. OCOOEHHOCTHIO KOHCTPYKIIMH JAHHOTO HUBEIHPA SBIISCTCS HAIWYHE B 3PUTEIBHOM
TpyOe CUCTEMBI JINH3, C TIOMOIIBIO0 KOTOPBIX N300pakeHMsI KOHIIOB Iy3bIpbKa YPOBHSI IIEpeiacTCs B
1oJIe 3peHusl TPyObl, My3bIPEK HAXOIUTCS B HYJb — IIYHKTE TOIJIa, KOIJIa €ro KOHIbI COBIAJAIOT
JIPYT C IPyroM, HaXosATcs B KoHTakTe (puc. 110)

[TpumMepom Takoro HUBENHpa SBISAETCS MIMPOKO PACIPOCTPAHEHHOHM Ha MPOU3BOACTBE HH-
Benmp H — 3,— riryxoit HuBenup ¢ 351eBalliOHHBIM BUHTOM.

VY HUBeNMpa ¢ ypoBHEM JOKHBI COOIOIATHCS CIIEAYIONINE TeOMETPUYECKUE YCITOBUS:

1. Ock kpyraoro ypoBus K — K Ha nmoacraske npubopa nomkHa ObITh HapaiienbHa ocu V —
V BpallieHus1 HUBEIHUPA.

2. 'opu3oHTanbHAst HUTH CETKH JIOJKHA OBITH MEPIIEHANKYIISIPHA OCH BpAIlCHHs HUBEIHPA.

3.0chb nununagpuyeckoro ypoHs U — U momxHa ObITh napasienbHa BusupHoit ocu W — W
3pUTENBbHON TPYOBI (TJIABHOE YCIOBUE).

V¥ nuBenupos ¢ kommeHcatopamu (C4—10) nepBble JBe MOBEPKU AHAJIOTUYHBI, & TPETHE yC-
JIOBHE 3aKJIFOYAETCS B TOM, YTO BU3HUPHAs OCh TPyObl B paboueM IMOJIOKEHUH JOJIKHA OBITh FOpH-

30HTaJbHA.
2 YcTaHOBKA HUBEJIMPa B padouee MoJI0KeHHEe

YcTaHOBKa HUBEIHPA BKIIOYAET B c€0s CIIEIYIONIUE ONepaliiu:
— YCTaHOBKA HUBEJIMPA 10 KPYIJIOMY YPOBHIO;
— yCTaHOBKA 3pUTENIbHOM TPYyOHI 110 riasy;
— NpUOIM3UTEIBHOE HaBeJeHUE TPYObI Ha peHKy;
— YCTaHOBKa TPYOBI IO MIPEMETY;
— TOYHOE HABEJICHUE NIEPECCUEHUS CETKH HUTEH Ha PEUKY; B35 TUE OTCUETA MO PEUKE.

Huennp ycranaBiamBaeTcs W KpEeNMUTCS HA IITATHBE WM CTOJUKE CTAHOBBIM BHUHTOM. /[
IpeBapUTEeNbHON YCTAaHOBKM HMBEJHMpa B pabouee IMOJIOKEHHE HCIONB3YIOT KPYIJIBIA YpOBEHbD,
IIPUBOJS TPEMs IOJbEMHBIMU BUHTAMU ITY3bIPEK YPOBHS B HYJIb — ITYHKT.

[TpubnmxE€HHOE HaBeJeHNE 3pUTENbHOI TPYObl Ha PEHKY BBIIIOJIHAETCS MPU MOMOIIY MYLI-
ki 14 (puc. 11a), u mocne 3TOro 3aKpy4nBalOT 3aKPENUTEIbHBIA BUHT. TOUHOE HaBEJECHUE BEPTHU-

KaJIbHOM HUTHU Ha OCh CUMMCTPUU peﬁKI/I BBITIOJIHACTCA HABOAAIIMM BHMHTOM.
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VYcTaHOBKa 3pUTENBHOM TPYOBI MO I71a3y BBINOJIHAETCS, TaK )K€ KaK U B TEOJOJIUTE, €€ Ha-
NPaBJISIOT HA CBETIBIA (OH, U, MIIAA B TPYOy, BpaIlaloT AUONTPUIHOE KOJBIO OKyisipa 10 (puc.
11a), noOuBasich 4ETKOro M300paKEHUsSI C HUTEH. 3aTeM BpalieHrneM (OKYCHUPYIOIIETO BUHTA JI0C-
TUTaIOT TOYHOT'O U300paKEHUS peiKU.

JleHcTBYs 3J€BallMOHHBIM BUHTOM, MPUBOSAT IY3bIPEK LMIMHIPUYECKOIO YPOBHS B HYIb
IYHKT, KOHTPOJIUPYS ATO JCHCTBUE ONTHYECKUM KOHTaKTOM (puc. 1106).

Ortcuer no peiike Oepercst o cpeaHel HUTH, Ha puc. 12 orcuer paBeH 1056, ecnu u3meps-
€TCs pacCTOsIHME, TO OTCUMTHIBAIOT MO JAIbHOMEPHBIM HUTSM, HO TOJBKO IPH ONTHYECKOM KOH-

TAKTC KOHIIOB ITY3bIPpbKa NUJIMHAPHUYCCKOI'O YPOBHAI.

10

| 1056

Puc. 12. Ilone 3penue TpyObl HUBETUPA U B3STHE OTYETA
3 [loBepku HUBeJIMPA

[ToBepkn HUBENHpa BBIMOIHSIIOTCS C LENBIO TPOBEPKU COOJIOICHUSI TEOMETPHIECKUX YCII0-
BUU, HEOOXOAMMBIX ISl IITATHON pabOTHI MpUOOpa.

Ilepean noeepka - ocv Kpyen020 ypogus npu noocmaeke npudopa O00IdCHA bblmb napai-
JlelbHA OCU 8palyenus HUgeaupa.

[ToBepKy BBIMONHSAIOT Tak: TpeMsl MOABEMHBIMH BHHTAMH TMPHBOIST IMY3BIPEK KPYTJIOTO
YPOBHSI B Hy/b — IyHKT. [loBopaunBator npudop Ha 180°. Ecnu my3sIpék ypoBHS OTKJIOHSETCS OT
CepeIMHBI, TO UCIIPABUTEIbHBIMUA BUHTAMH YPOBHS MEPEMELIAIOT My3bIPEK B CTOPOHY CEPEIUHBI Ha
MIOJIOBHHY JYTH OTKJIIOHEHUS, a TOIbEMHBIM BUHTOM TIPUBOJIAT €TO B HYJIb-ITYHKT.

J1J1s1 KOHTPOJISI TOBEPKY TTOBTOPSIFOT.

Bmopas nogepka - I'opuzonmanvhas Humv cemku OONNHCHA OblMb NEPneHOUKYJIAPHA OCU
8paweHus Huseaupa.

3puTenpHy0 TpyOy HUBENHpA HABOAAT HA PEUKY M OEpyT OTCUET MO JICBOMY KPar0 HHTH.
3areM HaBOJSAIINM BHHTOM IIEPEMEIIAI0T TPYOy 1O a3UMYTy U CHUMAIOT OTCYET TI0 IPABOMY KOHILY

HUTHU. ECIIM 3TH OTCUETHI OTIMYAOTCS APYyT OT Apyra HE Ooitee uem Ha 1 MM, TO HUBCJINP CHUTACTCA
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UCIPaBHBIM. B IPOTUBHOM cllydae CETKy HYXHO, pa3BepHYTb AJISl 3TOTO OCJIA0JIAIOT KpENeKHbIE
BUHTHI 000WMBI CETKH U TTIOBOPAYHBAIOTCS.

Tpemova nosepxa - Ocb YUIUHOPUYECKO20 YPOBHS OOJHCHA OblMb NAPANIENbHA GU3UPHOLL
ocu mpyowl

OTa noBepKa Ha3bIBAETCS IVIABHBIM YCJIOBHEM JUJIsl pa0OTHI HUBEIHPA, TaK Kak 0e3 BBIOJIHE-
HUS TIapauUIeTIbHOCTH Ha3BaHHBIX OCEH BHITIOJHEHHE HUBEITUPOBAHUS HEBO3MOKHO.

[ToBepka B MOJIEBBIX YCIOBUSAX BBIIOJHSAETCS IBOMHBIM HUBEIMPOBAHUEM BIIepEN. s 3To-

T'O Ha CpaBHUTCIIBHO pOBHOfI MECTHOCTH 3aKPCIUIAIOT KOJbAMU ABC TOYKH, HA paCCTOSIHUU 50 - 70

M Jpyr oT apyra (puc. 13)

Puc. 13. Cxema HUBEIMPOBAHUS IPU MOBEPKE INIABHOTO YCIOBUS

B Touke «A» ycraHaBIMBaeTCs HUBEIUD, a HaJ TOUKou «B» craBurcs pelika. Ilocie npuse-
JieHust pudopa B pabouee MoJ0KEHHE 10 KPYTIIOMY YPOBHIO H3MEPSIOT €ro BBICOTY i1 Hall TOUKON
«A» C TOYHOCTBIO JO0 MUJIUMETPA.

Hanpasnsior TpyOy Ha peiiky, ¥ Mocjieé COBMEIIEHUS 3JIEBallMOHHBIM BUHTOM KOHLIOB ITYy-
3bIpbKa YPOBHS OepyT OTCUET «D» 110 YEPHON CTOPOHE PEUKH.

C yderoMm OmMOKHM X, BO3HHMKAIOIIEH M3-3a HEMAapaJUIeIbHOCTH OCEH, MpeBbIIEHUE OyneT
paBHO

= i|- (b')';).
ITomensiem HUMBENIMP M PEWKY MECTaMHU U BBIIIOJHUM BTOPOE HMBEIMPOBAaHHE OTpe3ka AB.

HpeBLIU_IeHI/IH hs 9TOM CJIy4ac€ BbIYUCIIACTCS 11O (bopMyHe
h = (a-x)- 1.

[IpupaBHUBast 3TH NMPEBBINIEHNS, IOTYYUM, YTO

I1- b+X=a—x - iy otkyna 2x = -i;+b+ a- i, u, Hakower,

x = (a+bY2 — (i, +1)2
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Ecnu BennunHa X okakeTcs Bblle 4 MM, TO MOJIOKEHUE HWJIMHAPUYECKOTO YPOBHS HYXKHO
UCTIPABHTh.

[Mpumep: i1 = 148 MM, b = 674 mm. i;= 1073 mm, a = 1601 mm

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

[Tocne BeIUMCIEHUS MPAaBUIBLHOTO OTCUeTa a, = a - X = 1601 - 27 = 1574 MM , HE cHUMas
HUBEJHPA CO BTOPOU CTaHIINH, 3JIEBAIIMOHHBIM BUHTOM CPEIHIOI0 HUTh CETKU HUTEH YCTaHABIIMBA-
IOT Ha 3TOT OTCYET MO peiKe, a My3bIPEK YPOBHS BO3BPAILIAIOT B HYJIb-IIYHKT UCTPABUTEIHHBIMU
BEPTUKAIbHBIMU BUHTAMH YPOBHS, OTKPBIB 3aCJIOHKY 3TOTO YPOBHS Y OKYJISIPHOM YacTH TPYOBI.

Y HuBenupoB ¢ KOMIIeHcatopamu (Harmpumep, y HuBenupa C4-10), nepBbie 1BE TMOBEPKHU
AQHAJIOTMYHBI, & TPEThE YCIOBUE 3aKJIFOYACTCS B TOM, YTO BHU3UPHASI OCh TPYOBI B pabodyeM MOJIOXKe-
HUU J0JDKHA OBITh TOPU30HTAIBHON. [10BepKka BBIMTOHACTCS TAaK)KE JBOWHBIM HUBEIHPOBAHUEM, HO
WCIIPaBIICHUE JIENAeTCs MO—APYyroMy: Ha BTOPOM CTaJuK UCTIPABICHHBIA OTCUET a, yCTAaHABIMBACT-

Cs C IOMOIIbIO BEPTUKAJIIbHBIX UCITPABUTCIIbHBIX BUHTOB CCTKH HUTEM.

4 FGOMeTpI/I‘{eCKOC HUBCJIUPOBAHUE U3 CEPECIANHDBI

B reone3nueckoil NpakTUKE UCIOIb3YETCs JBA BUJA TEOMETPUYECKOTO HUBEJIIMPOBAHUS: HU-
BEJIMPOBAaHUE U3 CEPEIMHBI U HUBEIMPOBAaHUE BIepel. BTOpoi BUI HUBENMPOBAHUS HUCIOIb3YETCA
IIPU BBIIIOJIHEHUU TOBEPOK U B CTECHEHHBIX YCIOBUAX CTPOMTENBCTBA. [IpuMep Takoro HuBemmpo-
BAaHMsI pACCMOTPEH HAMU IPH BBIITOJIHEHUH IIOBEPKU TJIABHOTO YCIIOBHSL.

h=1i;- (b-x) =1148 — 674 + 27 = 501 mm unu h = a9 - 12=-1574 — 1073 = 501 mm.

Kak MOXHO 3aMeTUTb, 3TOT BHJI HUBEIMPOBAHUS BeChbMa UyBCTBHUTENIEH K OLIMOKE, BHI3BAaH-
HOM HENapaJIeIbHOCTBIO OCEW YPOBHS M BUBHMPOBAHUS.

[Ipu TouHOM COONIOACHUM PAaBEHCTBA PACCTOSHUM OT HUBEJIHpA /10 PEHKH HUBEIMPOBAHUE
U3 CEpPEeIMHBI NO3BOIAET UCKIKYaTh OCTATOYHbIE IIOIPEIIHOCTH, BO3HUKAIOIIKE [IPU HENapalieib-
HOCTH OCEH.

B stom merosne HuBenupoBaHUs MPUOOP pacronaraeTcss MeXAy MCKOMBIMU TOUYKaMH, Ha KOTOpbIE

cTaBstTcs peiku (puc. 14)

Y poBeHHas NOBCPNROCTD
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Puc. 14. Cxema reoMeTpr4ecKOro HUBEJIUPOBAHUS U3 CEPEANHBI

[Tocne ycraHoBKM HHUBeIUpa B paboyee MOJIOKEHUE OepyTcs OTCUETHI MO YEPHOU CTOPOHE
peeK, YCTAaHOBJICHHBIX B MCKOMBIX TOUKaX: «a» o 3amHeil u «b» no nepenneil. [lepen orcuérom
3JIEBAllMOHHBIM BUHTOM COBMELIAIOT KOHI[bI MY3bIPbKa ILMJIMHAPUUYECKOrO YpOBHA. OTCUETHI 3aHO-
CAT B )KypHaJ HuBenupoBanus (Tabi. 4). [IpeBbienne Beraucisiercs mo Gopmyse:

h=a-b

Jl1sl KOHTPOJIS BBIIIOJIHAETCS HUBEIMPOBAHUE 110 KPACHBIM CTOPOHAM peek. B sxypHaie atu
OTCYETHI 3aIMChIBAIOTCS BTOPOI HIDKHEH cTpokoi. IloaydyeHHble 3HaUCHUs IPEBBILIEHUN HE JOIXK-
Hbl OTJIMYATBCS APYT OT Apyra He Oozee ueM Ha 4 mm. CpesiHee 3HaUEHUE OKPYTJISAIOT ¢ TOUYHOCTBIO
J10 LEJIbIX MUJUTUMETPOB.

Tabauua 4

KypHasr TEXHUYECKOTO HUBEIIMPOBAHUS

Howmep cran- | Homepa to- OTcueTsl 10 peiike
[IpeBbiienne | CpenHee npeBbIIIEHUE
117071 4yeK 3aHsS nepeIHss
A 1546 2756 - 1210
! B 6329 7542 - 1213 1212

11 Onpenelienue BHICOT TOYEK NMPH MOMOIIU FOPU3OHTA HHCTPYMEHTA

B crpoutenpHON NpakTUKE MIUPOKO UCIOJIb3YETCS HUBEINPOBAHUE C LIETIBbIO ONPEACICHUS
BBICOT TOYEK IIPU IOMOIIM TOPU30HTAa MHCTpyMEHTa. Takas cxema ONpezesIeHusl BBICOT B3Ta W3
BEPTHKAIILHON ChEMKH, HUBEIMPOBaHMs 10 KBaapatam (puc.15). [IpuBenem npumep onpeaencHus

BBICOT IS KOHTPOJIA ITPU 3a4YUMCTKEC AHA KOTJIOBAHA.
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YpoBeHilan NOBEPXHOCTS

Puc. 15. Onpenenenue BbICOT TOUEK
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Husenup ycraHaBimBaeTcsl mocepeMHe MPOBEpseMO 00JacTH M NMPUBOAUTCS B pabouee
MIOJIOKEHHE TI0 KPYTJIOMY YPOBHIO. 3puTenbHas TpyOa ycTaHaBIMBaeTCs 1O a3y U npeamery. Ha
BPEMEHHOM periepe YCTaHaBIMBAETCS PelKa, U 10 Hell OepeTcst OTCUET «a» ¢ MpeaBapUTEeIbHON yC-
TAHOBKOM LWJIMHAPUYECKOTO YPOBHS C IOMOILBIO 3JI€BALMOHHOTO BUHTA. DTOT OTCYET HA pemnepe
KOHTPOJIUPYETCS I10 YSPHOM CTOPOHE. 3aIliCh MOKHO BECTH B CIICI[UAJIBLHOM KypHaie (Tadui. 5).

Bricora BpemenHoro penepa Hay = 98.414 M. orcueTsl, B34TbIE 110 KPACHON U YEPHOI cTO-
poHaMm peek 6208 MM u 1425 MM, narot KoHTpoJib 4783, paBHBIN pa3HOCTH LIKal. |'OpU30HT HUBe-
JMpa paBeH

Hy=Ha+a=98,414 + 1,425 = 99,839 m;

Pelika ycTaHaBinBaeTcs: B TOUKax NepecedeHmst poosibHbIX oceil A, b, B, I u nmonepeunoii
ocH 1, a Tak ke B IPOMEKYTKE MEXKY 3TUMU TOUKAMH U 10 HEll OepyTcs OTCUYETHI TOJBKO 10 Yep-
HOMU CTOpOHE peiku. BbicoThl BeIUMCIAIOTCS 10 hopMyIie

Ha1=Hp—¢=126,913 - 1,275 = 125,638 m

[Tomydennas BbICOTa B TOUKE A1 CPAaBHHMBAETCs C MPOEKTHOM OTMETKOM JHA KOTI0BaHa Hpyp
= 98,450 u nony4aercst pabodast OTMETKA.

ha1 = 98,450 - 98,414 = +0,036 m = +3.6 cm.

9TO0 03HaYaeT MMOACBIIIKY 3E€MJIU B I[aHHOﬁ TOYKC HpI/I6J'II/I3I/ITeJ'ILHO 4 cm.

Tabnuma 5
Pe3ynbraTel HUBETUPHOTO KOHTPOJIS 3a4MCTKH JIHA KOTJIOBaHa
Howmep cran- | Homepa To- OTcueTsl 1o perke I'opu3oHT HU- Pabouas ot-
BeicoTa
U1 YyeK YepHas Kpachas BeJIMpa METKa
1 Bp. pen. 1425 6208 99,839 98,414 +3,6
Kontpons: 6208 - 1425 = 4783
1452 98,387 +6,3
b1l 1512 98,327 +12,3
1325 98,514 -6,4
Bl 1128 98,711 -26,1
1259 98,580 -1,3
I'l 1588 98,251 +19,9

B J'Ia60paTOpHBIX YCIOBUAX MOYKHO BBIIIOJIHUTH IIPOBCPKY BBICOTHBIX OTMETOK I10JIa B yqe6-

HO¥ J1abopaTopu.

6 BbIHOC TOYKH C MPOEKTHOM BBICOTOI

ITpumep BbIHOCA TOUKH HA MPOEKTHYIO BBICOTY Hpp (pric 16). [l pemienus 3Toi 3a1auu HU-

BEJIUP CTABUTCA MEXKAY UCXOAHBIM penepom; Hpp 1 3amanHON TOUKOM «B» ¢ IPOEKTHOM BBICOTOU

HHP .
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Puc. 16. BeIHOC TOUKH C MPOEKTHON BBHICOTOM

B3sB B OTCYET 110 YEPHOU CTOPOHE, PEUKH, CTOSIIEH HA PENepe U BBIYMCIUB FOPU3OHT MPH-

Oopa
Hrp=Hpp+ a
¥ HaXOJAT MPOCKTHBIH oTcYeT «D», mpr KOTOPOM peiika BCTaHET Ha MPOEKTHYIO BBICOTY
b =Hru - Hp.

[Mpumep. Hppp = 120,350Mm; a = 1247 mwm; Hppp = 121,000:
Hry = 120.350 + 1.247 = 121.597Mm.
b =121,595 - 121,000 = 0,597m.

JIBuras peliky Mo CT€HE BBEPX WJIM BHH3, OCTAHABIIMBAKOT CPEAHIOI HUTh CETKM HUTEH HA
cuere b = 0,597 M U 10 NATKE PEHKH MPOBOIAT YEPTY, @ B MOJIEBBIX YCIOBHSX, HA ITOH BBICOTE 3a-

KPCIUIAKOT KOJIBIIICK.
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OueHka TOYHOCTH pPsiAA M0 PA3HOCTAM JABOMHBIX PABHOTOYHbBIX H3MEpPEHH .
OueHnka TOYHOCTH QYHKIIMIA M3MEPEHHbIX BEJIUYNH

ge.]'lb QaﬁOTbI: OBJ'IaI[CHI/IC Pa3iIMYHbBIMU MMIPUCMAMU OLCHKU TOYHOCTHU I'€OAC3NYCCKUX HSMGPCHHﬁ.

Conep:xanue padothbl: OmeHKa TOYHOCTH Psaa IO Pa3HOCTSAM JBOHHBIX PABHOTOYHBIX M3MepeHuil. OmeHka
TOYHOCTH (DYHKITUH U3MEPEHHBIX BETUYMH.

1 OueHKa TOYHOCTH Psiia M0 PA3ZHOCTSIM JIBOMHBIX PABHOTOYHBIX M3MepPeHHUI

332!3‘11/12 1. Beraucnurh CpCAHIO0 KBAAPATHYCCKYIO IMOrPEIIHOCTL OAHOT'O U3MEPCHUA 2. Beruuciauth cpea-
HIOIO0 KBaAPATUYCCKYIO IMTOI'PEIIHOCTD 11O PA3HOCTAM, ITOJTYUYECHHBIM I KaXKJ1o1 Iapbl OTUX PI3MCpCHPII>i.

Ecnu kakaast U3 BEJIMYMH JaHHOTO PAZAa U3MEpeHa JBaKIbl U BCE U3MEPEHUS] paBHOTOUYHBI (Ha-
IIpUMEp, U3MEPEHUS MPEBBILICHUI 10 YEPHBIM U KPAaCHbIM CTOPOHAM PEEK IPU FEOMETPUUECKOM
HUBEJIMPOBAHUM), TO MOXKHO OLIEHKY TOYHOCTH TAaKOI'O Psijia CO’KHO BBIIOJHUTH CIEAYIOIUM 00pa-
30M.

ITyctb nMeeTcs psll ABOWHBIX PAaBHOTOYHBIX U3MEPEHUM

¥ 5
e Al e
Haiinem paznoctu
# C Iy
B PR L T I YA 1)

Benuunnel di npeacTaBisIFOT M3MEPEHHBIC 3HAYCHUSI pa3HOCTEH. IIpH TOYHBIX M3MEPEHHUSIX
9TH Pa3HOCTH ObLIM ObI paBHbI HYJIIO, T. €. HICTUHHOE 3HAYEHUE KaXKJI0M U3 HUX PaBHO HYIIIO.

Crnenyer ydects, 4TO

&dj _d.fl _U :df {'i' = I:! 2'.' eey ”‘):
T. €. IOTPEIHOCT! @i pasHOCTEil paBHBIM caMUM pa3HocTsM di.
CpenHIoro KBaJIpaTHYECKyIO MOIPEUIHOCTh OJTHOM pa3HOCTH BhIYMCINUM 10 hopmyie (9.29)

my =\[Az]/n,

a TaK KaK Ay :a’l., TO

my =[d*]/n. 1)

Pa3HOCTD d; — QyHKIMA IBYX PaBHOTOUHBIX U3MepeHUNn d; =/, — |

I'-
MTO3TOMY Ha oCHOBaHMM (opmyiisl (9.44) m,; =my/2, rne m — norperu-

HOCTb OZIHOTO M3MEPEHMUS], OTCIONA M = My | 2
[ToncTaBuB B 3TO paBeHCTBO BMECTO mg €ro BeipaxeHue (9.60), no-

JIYYUM
m:\/[dz ]/2)1. (2)

®opmyna (9.61) naer BO3MOXKHOCTb BBIYMCIMTH CPEIHIOI KBaJIPAaTUYECKYIO MOTPELIHOCTD
OJTHOTO M3MEPEHHUS 10 Pa3HOCTSM JBOMHBIX U3MEPEHUIl, €ClTU B pa3HOCTIX d HET CHCTEMAaTHYECKUX
norpemHocTel. B Tom citydae, korja B HUX UMEETCSl CUCTEMAaTUYECKasi OTPEIHOCTh 9, ee cienyer
OTIPEAENUTh U U3 PA3HOCTEN UCKIIIOUUTD.

Ecnu 6b1 B pa3HOCTSIX HE OBLJIO CIy4alHBIX MOTPENIHOCTEH, a ObLIa TOJBKO O/IHA CUCTEMaTH-
Yyeckasi, TO Bce pa3HOCTH ObuH Obl paBHBI 8. [I03TOMY MOKHO paccMaTpuBaTh MOJyYE€HHbIE Pa3HO-
CTH Kak pe3yJIbTaThl paBHOTOYHBIX M3MEPEHHI OJHOW M TOM ke BennuuHbl 6. Torma npubnmkeH-
HOE €€ 3Ha4YeHHE MOJIy4atoT 110 GopMyJsie CpeHEro apuMeTuyecKoro

©)
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0 = [d]/n. Ch

HckinounB 3HaYeHUE O U3 pasHoCTel d;, MOJy4YUM OCTaTOYHbIE pa3-
HOCTHU

d;=d;— 0. (
i i ( (6)
BenuuuHa —d; = 0 — d; npeacTasisieT co00i pa3sHOCTb MEXIY Cpell-
HUM apu@MeTHYEeCKUM 3HauyeHWeM O M pe3yJbTaToM M3MepeHus d;,
T. €. UMEET TOT X€ CMBICJI, YTO U MNolTpaBka v;. Ha 3ToM oCHOBaHMU B
dopmyiie (9.57) BMecTO v; MOACTABUM —d;, TOTAA MOTYYUM

Tak xak m=my V2, To, 3ameHuB m, ero BeipaxeryeM (9.64), HaiineM

m=y192)/2(n—1). (9.65)

Tak Kak 0 BBIYMCISIOT KaK cpejiHee apupMeTuyeckKoe, a — d; Mnoy-
YaloT KAaK MOIPaBKy, TO IS HUX COXPAHSAIOTCS T€ X€ KOHTPOJbHBIE
paBeHCTBa, KOTOpbIe ObUIM yKa3aHbl B pasaene 9.14. [IpuseneM Heko-

Topbie u3 Hux: [8] = 0; [0%] = [9d]; [9%] = [d?] — [d]*/n.

2 OnpenejieHne TOUYHOCTH (]_)VHKIII/II/I MHOI'MX IIEPEMEHHBbIX

3agaum: 1. Onpenenutey Bec QyHKuuMi; 2. OnpenenuTs CpeiHUE KBAJAPATUYECKHE OITUOKH
GbyHKLIU.

Ecnu u3BecTHBI Beca apryMeHTOB (DYHKIIUH, TO MOKHO HalTH U Bec caMoil (PyHKIUH.
Jnist pa3nuyHBIX BUJOB (YHKIMH MOKHO BBIBECTH (POPMYIIBI, TIO KOTOPBIM OIPEIEIISIOT Beca

9TUX QYHKLUH.
= 2
Ipu x = 1 cornacuo popmymne (9.67) ¥ I/m , IOTOMY
2 — e
m-=1/p. @ )
Bennunny 1/p Ha3BIBAIOT 0Opamusim 6ecom.

Paccmotpum paznmnyaabie BUABI QYHKITUH U TOJYIHM TSI HUX ()OPMYITBI BECOB.
1. ®yHk1Ms 001Iero BUIa

u =f(x|? xz? "‘]“x_ﬂ)'

s ee smnupuyeckoil aucnepcun u3BectHa popmyna (9.39). 3ameHuB B HEl JUCIIEPCUU CO-
OTBETCTBYIOIIUMHU OOpaTHBIMU BeCaMH, coryiacHO dopmyre (9.76) momydum

n
/b, = 3 @f /3, ~. @
i=1 b
2. JluHeiiHbIe PYHKIHH
n
= Z k,—xf Gt
i=1
Tak Kax st 3Toit (yHKIHH Jff ?xf =k (i=1,2, veny ”}, TO CieyeT
Vg, =S = =12 ....%); @

i=1 P

u=kx+c.
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1
1/ p, =k*—; @ )
Px
n
u= Y (xx)+c.
k=il
3necy Ki= X1 (i=1,2,...,n) mooTOMY
5
1/p=3 U/ p). ®)
i=]
B cj1yd4a€ paBHOTOYHBIX H3M€peH]Aﬁ, T.C. IIPH p1 = P> O St /el 1
1/p,= n/p, oTKyna
= p/n. ©6)
gl AN
Ecnmun umeercs psia HepaBHOTOYHBIX H3MEPEHHUU OJTHOU M TOU K€ BEIUYHHBI,
JJ151 KOTOPBIX M3BECTHBI BeCca P1s P2s -2 P, M TO TOYHOCTH MOXKHO OLIEHUTH 110 IIOIIPABKaM.

B maremMaTndeckoi CTaTUCTHUKE JOKA3hIBACTCS, UYTO HECMEIICHHOM U COCTOSTEILHOMN OICHKOM

2
O0 siBisieTcst xapaKTepHCTHKA

sz EP'UIV{”‘_ 1). 10 0Ly
W3 paBenctBa (9.96) cinenyer, 4ro (7)
w=y[pot)/(n—1). ©

[To aToit hopmyIie OnpeaeaiOT CPEIHIO KBAJAPATUICCKYIO MOTPEITHOCTD €MHHMIIBI Beca ye-
pe3 MomnpaBku. 3HAYCHUE 4 , BhIUHCIsieMoe 1o Gopmyie (9.97), Oyaer HECKOJIbKO OTJIMYAThCS OT
3HAYCHUS L, TOJydaeMoro 1o gopmysie (9.86), HO Py HEOTPAHUYCHHOM YBEIUYCHUU /1 OHU OY-
YT COMUKATHCS MEXKAY COOOM.

[ToncraBuB Beipaxkenue (9.97) B dopmyny (9.93), Haiinem BeIpaKeHUE CpeqHEH KBaJpaTHUe-
CKOH MOIPEUIHOCTU CPEJHETO BECOBOTO YEPE3 NONPABKH

M, =[p)/[pl(n—1). 9.9 (9)

JIst KOHTPOJIA BBIYMCIIEHUs [pv?] YMHOXMM PaBEeHCTBA v; = Ly — [;
Ha p; (i=1, 2,. ., 1) ¥, MPOCYMMHPOBAB HOBBIE DABEHCTBA O Mepe-
MEHHOMY mmexcy ior 1 110 1, NOAYYUM [pv? I = Lg[pv] — [pv]].

YyuteiBasi CBOMCTBO IMOMPABOK, 4TO [pv] = 6yﬂeM UMETh

2 NN\
= _ . 9.
[po*] = —[pvl] ( (10)
3aMeHUB B 3TOM PaBEHCTBE KaXxoe /; €ro BbhIpaXeHueM /;= )+ «,,

nonyaum [pv*] = —[po]ly — [puel.
YuuThiBas CBOMCTBO MONPaBok, uto [pv] = 0, 6ynem umeTsb

[pv?] = —[pue]. (9.100)
(11)

Pasenctna (9.99) u (9.100) MmoryT ObITb UCIIOAB30BAaHbI U KOK
JISl TIPAaBWJIBHOCTHU BBIYMCIIEHUN L, U v,

WNHorga 111 KOHTPOJISL UCTIOIB3YIOT HECKOJIBKO WHBIE PABEHCTBA, HAITPUMEDP
[po<] = [pe?] — [pe]¥/Ip].
ECJII/I LB 6BIJ'IO nonyquo C OprrJ'IeHI/ICM, YTO AJadA CTpOPOFO KOHTpOJ'ISI MOKET 6BITI> HCIIOJIb-
30BaHO paBeHCTBO
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[pv?] = —[pve] + (L, — lp)[pv]

i r ) =
[[pv] + [pue]| < 0,5|[pe]|
NN aﬂﬂ HpI/I6J'II/I)KCHHOFO KOHTpOHH — CANHHUIBI ITOCJIICIHECIO 3HAKA.

KoHTpoabHbIE BONPOCHI
1. KakoBa ¢opmyna asst BBIYUCIICHHS 00IIeH apuMETUIECKOM CPEUHbI?
2. Eciu TpeyrobHIKe H3MEpEHbI 1Ba yIiIa CO CPeAHMMHU KBaapaTiaeckumu ommbkamu m;=5", m,=3" | ue-
My paBHa M3?
3 Haifu c.x.0 YIJIOBOI HEBSI3KU Pa30MKHYTOI'O X0/, €CJIU C.K.0. U3MEPEHHSI OJHOTO YIila COCTABIISIET 3" a
YUCIIO0 BEpITHH Xoaa paBHO 10.
4. Tlpu oueHMBaHUM HEM3BECTHBIX MIAPAMETPOB 3aKOHA PAaCpeACICHHs, KaKHE OLEHKH OTBEYAIOT YCIOBHIO
a¢dekTuBHOCTH?
5. Ilpu onleHHBaHNM HEU3BECTHBIX [IAPAMETPOB 3aKOHA PACIPEAEICHUs, KAKHE OLICHKH OTBEYAIOT YCIOBHIO
COCTOSATENILHOCTH?




