TOCYARAPCTBEHHBN® CTAHOAPT
COK3A CCP

FPYHTHI

METObi U3MEPEHUA OEDOPMALIWHA
OCHOBAHWHA 3QAHMM U COOPYIEHHA

FOCT 24846-81

Uspanne ohuumansHoe

Liesa 10 xon,

FOCYRAPCTBEHHbIA KOMUTET CCCP
O AENAM CTPOMTENLCTBA

MockBa


http://www.kruzhevo-len.ru/dekor.html

TOCYOLAPCTBEHHBHW CTAHOAPT
COO3A CCP

PYHTbHI

METOAbl UBMEFEHUS AEDOPMALIMA
OCHOBAHWM 3 AHUN N COOPYIKEHUHA

FOCT 24846-8I

W3panue opuymnansHoe

MOCKBA — 1981



PA3PABOTAH

HayuHo-uccnegoBaTtenbCKMM MHCTMTYTOM OCHOBAHMM M MOA3EMHbIX CO-
opyeHmi um. H. M. F'epceBanoBa Focctpos CCCP

lFocynapcTaeHHbIM MHCTMTYTOM MO NPOEKTMPOBAHMIO  OCHOBAHMH M.
dyHpgamenToB «DyHgaMeHTNIPoeKT» MuHMoHTawcneucrpos CCCP

Mpon3BOACTBEHHLIM M HAYUHO-HCCNIEAOBATENbCKMM MHCTHTYTOM MO MH-
Y¥<eHEPHbIM M3bICKAHUSM B cTtpouTennctee Focctpos CCCP

Bcecolo3HbIM HAyUHO-MCCNENIOBATENbCKMM HMHCTHTYTOM TPAHCMOPTHOIS
cTpoMTEnbCTBA MMHTpPaHCCTPOS

Bcecolo3HbIM HAYYHO-MCCNEAOBATENbCKMM  MHCTUTYTOM FMAPOTEXHMKM
uM. b. E. BegeneeBa MrHoHepro CCCP

HUCNONHHUTENMU

E. M. MNepenonosa [pykosoautens Tembt); E. A. CopouaH, pa-p TexH. Hayk,
®. ®. Congarenxos; B. B. Mlapun; A. A. Jlyra, g-p texd. Hayk, M. [. flemun

BHECEH HayuHo-uccnepoBaTrenbCKMM MHCTMTYTOM OCHOBAHMM M NOA-
3eMHbIx coopy)keHui xm. H. M. FepceBaHoBa locctpos CCCP

Aupextop B. C. depopos

YTBEPXAEH M BBEAEH B AAEMCTBUE [locranosnenmem Focyaapcer-
seHHoro komutera CCCP no genam cTtpourenncrea or 17 mionsa 1981 r.
Ne 96



YAK 624.131.4.001.4:006.354 Fpynna Y39
TOCYAAPCTBEHHBH CTAHAAPT COIKK3A CCP

IFPYHTHI
MeToabl uamepeHus aedOPMaLKii OCHOBaHMN rOCT

3faHMH M COOPYIKEeHMH 2484 6—8I

Soils. Measuring methods of strains
of structures and buildings bases

MocraHoBnennem FocygapcreesHoro komurera CCCP  ne pjgenam  CTpOMTenbCTBa
o1 17 uioHA 1981 r. N2 96 cpok BBEfEHMSA YCTAHOBAEH
c 01.01 1982 r.

Hecobniogenne craHpapTa npecnefyercs No 3aKOHY

Hacrosmmuit cranzapt pacnpocTpaHsieTcsi Ha TPYHTH BCeX BIHIAOB
¥ YCTaHABJHMBAET METOAH U3MepeHusi AedopMauuil (BepTHKAJIbHBIX H
FOPH30HTaJbHBIX MHepPEeMeLleHHH, KPEeHOB) OCHOBaHHi  (YHIAMCHTOB
CTPOSIIIUXCS M SKCIJYaTHPYEMBIX 34aHHH M COOpPYIKEHUH.

ITosicHeHMsT OCHOBHBIX TEPMHHOB, NPIMEHSIEMBIX B HAacTOSLIEM
craynapre, npuseseds B 'OCT 22268—76 u I'OCT 16263—70, a
TakxXe B CIPABOYHOM NPHJIOKeHHI 1.

1. OBLMUE NONOXKEHUA

1.1. MamMepenus pecdopMainuii OcHOBaHHH (YHIaMeHTOB 3JaHHH H
COOpY2KeHHH JOJIXKHBI NPOBOAUTLCSA IO NpOrpaMMe, OTBeuamolleli Tpe-
60BaHUSAM, IPUBEJEHHBIM B O6sI3aTeJbHOM INPHJIOXKEHHH 2, B LEJAX:

onpejesnenusi aGCOMIOTHBIX M OTHOCHTEJNBHHIX BeJHUHH JedopMa-
LMit § CPaBHEHHs HX C PaCUYeTHHIMH;

BbISIBJIGHHSI IIDHYHH BO3HMKHOBEHHSI H CTelleHH ONacHOCTH Jjedop-
Mauuil AJisT HOPMaJIbHOH 3KCNJyaTallHd 3JaHUH U COOPYXKeHHMH; IpH-
HSITHSI CBOEBPEMEHHHX Mep Mo 6Goprbe ¢ BO3HHKAaIOIUMH Jdedopma-
LHSIMH MJM YCTPaHEHHIO HX IOCJeNCTBU;

noJlyyeHHss HeOGXOAUMBIX XapPaKTEPHCTHK YCTOHUMBOCTH OCHOBAHHH
U (GyHIaMeHTOB;

YTOUHEHHSI pPacYeTHHX NAHHHIX (DU3HKO-MeXaHHYECKHX Xapaxre-
PHCTHK T'PYHTOB;

M3ganne oguymansHoe Mepeneuarka Bocnpellexa
© Wapatensctso crangapros, 1981
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YTOYUHEHHSI METONOB pacyeTa H yCTAaHOBJEHHS NpeReJbHHIX JOMyC-
THMBIX BeJIUYHH JedopMauui AJS Pa3NHYHLIX TPYHTOB OCHOBAHHH H
THIIOB 3[]aHHH U COOPYXeHHH.

ITporpamma mnpoBeieHHs H3MEPEHHH  COCTaBJIsIeTCH OpraHH3auH-
eil, mMpou3BoAsLel H3MepeHHsd, HA OCHOBE TEXHHYECKOro 3alaHus (pe-
KOMeHAyeMOe NpuJoXKeHHe 3), BbAaBAae€MOro NPOEKTHO-H3LICKaTe b~
CKOH HJIM HayYHO-HCCJeLOBaTesJbCKOH OpraHusauleil o corlacoBaHUIO
C OpraHH3alHsSMH, OCYILECTBJSIONIUME CTPOHTENLCTBO HMJIH dKCIIyaTa-
LLHIO.

1.2. Vismepenusi jgedopManuil OCHOBaHHH (YHAAMEHTOB CTPOSILHUX-
csl 3ZaHuii M COOpyXKeHHH cJelyeT IPOBOJUTbL B T€YEeHHE BCErO MepHo-
Ja CTPOMTEJIbCTBA H B IEPHOJ IKCIIYaTaLUUH JO AOCTHMKEHHS YCJIOB-
Ho# crabunu3anuu gedopMaluil, yCTAHABJIHBAEMOH MPOEKTHOH HJIK
3KCIJIyaTHPYIOIle# OpraHusauueil W BKAOUAeMOH B TEXHHYECKOe 3a-
laHHue.

W3smepenusi nedopMauuit ocHOBaHHH (GYHAAMEHTOB 3JaHHA I
COOpYXKeHUH, HAXOASANIUXCA B JKCIJyaTauUUH, CJIELyeT NPOBOAHTL B
clyyae HOsIBJIEHHsS HeJONYCTHMBIX TpPeIIMH, PacKPBLITHS HIBOB, a TaK-
e PEe3KOro M3MEHEHHsl YCJOBHH PabGoThl 3[aHHA HJH COODYXKEHHS.

1.3. B mpouecce u3MepeHHi JedopMauuit OCHOBaHHH GyHIameN-
TOB JOJIXKHBEI OBITh ONpejeseHbl (OTAENbHO MJH COBMECTHO) BCJII-
YHHBL:

BEePTHKAJ/JbHBIX IlepeMellleHHH (0CafOK, MPOCaJOK, MOABEMOB);

FOPH30HTANBHBIX NepeMelleH il (CABIIOB);

KPEHOB.

1.4. Habmonenus 3a AedopMalusMH  OCHOBaHMH (yHIaMEHTOB
cJIelyeT MPOU3BOAUTD B CJAEAYIOIIEeH MOC/AeA0BATENbHOCTH:

paspaboTka mporpaMMbl H3MepeHHI;

BBHIOOD KOHCTPYKLHH, MECTa pacHOJIOXKEHHSI H YCTaHOBKa 1CXO0X-
HBIX I'eOJe3HYeCKHX 3HAKOB BBICOTHOH H IIJIJAHOBOH OCHOBBHI;

OCYHIECTBJIEHHE BBICOTHON M IIJIAHOBOH MPUBS3KH YCTaHOBJCHHBIX
HCXOJHBIX re0Je3HYecKuX 3HaKOB;

ycTaHOBKa JAeOpMALHOHHEIX MapoK Ha 3/aHHSX H COOPYXKEHHSAX;

HHCTPYMEHTaJbHEle M3MEPEHHS BEIHUYHH BePTHKAJNbHBIX Il FODI30H-
TaJIbHBIX HepeMelleHH U KPEHOB;

o0paboTKa U aHaJH3 Pe3yJbTaTOB HaGJdIOAeHHH.

1.5. Meton nsMepeHH#i BepTHKaJbHBIX H TOPH30OHTAJbHBIX Iepe-
MelIeHUH U ompejeseHHs KpeHa (yHIZaMeHTa CJAelyeT YCTaHAaB.1lBaTb
nporpaMMoil u3Mepenus jAedopmanuil B 3aBUCUMOCTH OT Tpebyemoii
TOYHOCTH H3MepeHHs, KOHCTPYKTHBHHIX ocoGeHHOocTeH ¢yHIa)MeHTa,
I[HXKEHEDHO-T'e0JIOrHYECKOil H  TIIPOre0JIOriueckoli  XapaKTCPICTIK
TPYHTOB OCHOBAHIsl, BO3MOXKHOCTI IDUMEHEHIS] U SKOHOMHYECKOIl Iie-
J1ecO06PA3HOCTH METOAa B JAHHBIX YC/IOBHSX.

1.6. IlpenBapuTenpHOoe OIpeleseHHe TOYHOCTH H3MEDPEHIs BCPTII-
KaJbHHIX 1I FOPH3OHTAJBHBIX AedopManuii HajjexKaT BHIIOJIHATL R
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3aBHCHMOCTH OT OXKHAAeMOH BeJHYUHH NepeMelleHHs, YCTaHOBJEHHOM
IIPOEKTOM, B COOTBETCTBHH ¢ TabJ. 1.

Ha ocnoBanuu onpenenenHoit no ta6;n. 1 nonyckaeMoi morpeumso-
CTH YCTaHABJHBAeTCst KJ1acC TOYHOCTH H3MEPEHHS BEPTHKAJIBHBIX H

TFOPH3OHTAJILHLIX NepeMelleHHH (PYHAaMeHTOB 3HaHHH M COODPYKEHHUH
corjacHo taba. 2.

Ta6auma 1
MM

llonmyckaemagq MOrpemiHOCTs U3MEPEHHUS NMepeMelleHdi xaa

nepuona
Pacuernas BeluuuHad BepTH- CTPOUTEJBHOTO | SKEMIyaTaUUOHHOTO
KaAbHBIX WJH FOPUBOHTAJbHBIX
nepeMelleyi, NPeiycMOTpes- TpyuTH
Has [POEKTOM
necuanbie TIKHUCTHE necyanble rAHHHCTHE

Jo 50 1 1 1 1
Cs. 50 no 100 2 1 1 1
, 100 . 250 5 2 1 2
. 250 , 500 10 5 2 5
» 500 ‘ 15 10 5 10
Ta6arna 2
MM
Jonyckaemas HOTPeWIHOCTh H3MePEHUNl MmepeMeleHui
Kaacc TOUHOCTH M3MepeHHIt
BCPTHKANbHBIX rOPH30OHTaNbHBIX
|

1 1 2

I1 2 5

It 5 10

v 10 15

IIpn oTcyTcTBHMKM JAHHBIX 1O pacyeTHBIM BeJHUHHaM JedopMauui
OCHOBaHMH (PyHAaMEHTOB KJacC TOUYHOCTH H3MEPEHHs BePTHKAaJbHBIX
H TOPH3OHTAJbHBIX NepeMellleHHH AONYCKaeTcsl yCTaHaBJHBATh:

I — nas 37aHH# U COOpYKEHHH: YHHKAJLHHX; MJIHTEJbHOE BpeMs
(6osiee 50 ner) HaXOASALIMXCA B 3JKCIJyaTaldH,; BO3BOAHMBIX Ha
CKaJIbHBIX M IOJyCKaJbHBIX I'PYHTaX;

Il —pns 3paHuit U COOpyXKEHHH, BO3BOAMMBIX Ha IleCYaHBIX, IJIH-
HHCTBLIX U JPYTHX CXKHMaeMbIX IPYHTaXx;

II1 — pna 3maHuii ¥ coopyKeHHH, BO3BOAUMBIX Ha HACHINHHIX, NIPO-
CaZlOYHBIX, 3aTOP(OBAHHBIX M JAPYTHX CHJbHO CXKHMaeMBbIX IpyHTax;

IV — naa 3eMasiHBIX COOpyKeHHI.
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2. NOQrOTOBKA K U3MEPEHMSIM

21. IToaroroBKa K H3MEepeHHSAM BepPTHKAaJbHBHX
nepeMelUeHHH

2 1.1. Ilepen HayaJOM H3MeDeHHH BEPTHKaJbHBIX IlepeMelLleHHH
GbyHIaMeHTOB HeOOXOQHMO YCTaHOBHTD:

penepbl— HCXOQHbIE reoje3ndecKHe 3HAKH BHICOTHON OCHOBHI,

ZedopMalUOHHElE MapKH — KOHTPOJIbHBIE TeoJe3HdyecKHe 3HAKH,
pasMeliaeMble Ha 3JaHUSX H COOPYKEHHAX, AJ51 KOTOPBIX OHpPEeAesoT-
Cst BEPTHKAJbHbBIE NepeMeLleHUs

21.2 B 3aBHCHMOCTH OT TOYHOCTH H3MEDeHHH cJeiyeT yCTaHaB-
JUBaTh pernepsl CACAYIOUIMX THNOB.

s I u Il kiaccoB TOYHOCTH H3MepeHHH — rJyGHHHBIE penepsl,
OCHOBAHHSI KOTOPHIX 3aKJaAbIBAIOTCA B CKaJibHbIe, MOMYCKAJbHBE LTI
JApyrue KOpeHHBle NPAKTHYeCKH HeCXKHMaeMble TPYHTHI;

ana 111 u IV kinaccoB TOUHOCTH M3MepeHHH — DYHTOBHIE pelie-
pbl, OCHOBaHHS KOTODHX 3aKJIaJAbIBAIOTCA HHXKE INIYOHHBI CE30HHOTO
NpOMEep3aHHsl HJH TNepeMellleHHsl I'DYHTa, CTEHHBIE pelephl, ycTaHaB-
JHBaeMble Ha HecylIMX KOHCTPYKUNSX 3MaHMH H COOpYXKeHHH, ocai-
Ka (QYHIaMeHTOB KOTOPHIX HpPAaKTHYECKH CTaOHJIH3HDPOBAJIACh.

Ilpn HanmHuuu Ha CTPOHMTEJNbHON NJIOHMIaJKe HAOGHBHBIX HJIH 3a6HB-
HbBIX cBal, BepXHHM KOHIIOM BBICTYNAIOIIHX HAa [OBEPXHOCTb, JONY-
CKaeTCs MX HCIOJNb30BAaTh B KadecTBe IPYHTOBBIX pellepoB €  COOT-
BeTCTBYIOIIUM O(opMJIeHHeM BepXHeH yacTH CBau

213 Ilpu ycTaHOBKe penepoB B 0COOLIX FPYHTOBBHIX YCJIOBHSAX CJe-
Ayer:

B HACHIMHBIX HEOJHODOJAHBIX MO COCTaBy TPYHTax, mpouecc  ym-
JIOTHEHIHsI, KOTOPBIX He 3aKOHYEH, — IIPHMEHATH DEICPHl, 3aaHKepeH-
Hele HJIu 3a6UThle B KOPEHHbie I'DYHTHI Ha IyOHHy He MeHee 1,5 M
HHXKe HachlITHOM TOJILULH, 3aUIMLIE€HHbIC KOJOAUAMH U NpelOXpaHEeHHbIe
OT CMep3aHHsA C OKPYIKAIOIIHM TPYHTOM,

B MPOCAJOYHLIX IPYHTaX — 3aJe/]blBaTh HHXHHH KOHel penepa Ha
riy6uHy He MeHee | M B TeCUaHble WM He MeHee 2 M B [JIMHHCTbIe
NOACTHJIAIONIHE TPYHTHI, a Takxke He MeHee 5 M IPH TOJIIUHE CJOSI
NpocafouHOro rpysra Gonee 10 M,

B 3aTOP(OBaHHBIX I'DYHTaX — INPHUMeHAThb 3a0HUBHble CBaH, NOTPy-
JKEHHBIe 10 TJIOTHHX MaJo&eOPMHPYEMBIX TPYHTOB;

B BEUHOMEp3JBIX TPYHTaX — NPHMEHATh 3a0UBHBlE Demepel NpH
TIJIAaCTHYHO-MEP3JALIX TpyHTax ©e3 XPynmHOOGJOMOUHBIX BKJINOUEHIH;
penepel, norpyxaemMele B NIpo6GypeHHble 3aMoOJHSEMble  T'DYHTOBBIM
pacTBOPOM CKBaXKHHBI, NP TBEPAOMEP3JAbIX I'DYHTax, a TakXe IJjac-
THYHO-MEP3JLIX, COAEPKAUIHNX KPYMHOOOJOMOYHBIE BKJOUeHHus. Pe-
Neprl yCTaHaB/JIMBAIOTCS He MeHee YeM Ha 2 M HHXKEe DacyeTHOH rJay-
OHHBI YalUH OTTAMBAHHS IIOA 3AaHHEM (COOpYXXeHHEM) HJIH He Me-
Hee TPOHHOH TOJILIMHBEI CJIOSI CE30HHOI'O OTTaMBaHHs, €CJIH penepw yc-
TaHaBJHBAIOTCH 3a NpejeaMH Yally OTTAHBaHHS,
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B HabyxalollMX TIPyHTaX — 3ajeJblBaTh HHXKHHH KoHel penepa
Ha rayOuHy He MeHee 1 M HHXKe NOJOLIBHI 3ajeraHHs HabyXalollUx
rpyutoB. IIpn sHauuTeJbHOH TOJIIMHe Habyxalolllero cjJosi  TpyHTa
fGammak pemepa JOJKeH paclosarathesl Ha Tay6OHHe, Tle NPHPOLHOe
JlaBJieHHe IpeBbllIaeT AaBleHHe HaOyXaHus.

2.1.4. Uncao penepoB J0JXKHO OLITh He MeHee TpeX.

2.1.5. Penephl A0JKHBI Pa3MeIlaThCs:

B CTOPOHE OT NPOE3JO0B, NOJ3eMHBIX KOMMYHHKaIHUH, CKJAaJCKHX H
IPYriX TeppHTOPHi, rie BO3MOXKHO paspylleHHe HJIH H3MeHeHHe Io-
JIOZKEHIIS perepa;

BHe 30HBI PAcClPOCTPAHEHHS JaBJEHHA OT 34aHHSI HJH COOPDYXKEHHS;

BHe MpeleJOB BJHSIHHSI OCafOYHBIX SIBJIEHHH, ONOJ3HEBHX CKJO-
HOB, HecTaGH/JH3MPOBAHHHIX Hachineill, TOPHIHBIX 60JOT, NOJA3EMHHX
BbIpa6OTOK, KAPCTOBBHIX 00pa30BaHUIl H APYrHX HeOJArONPHATHLIX HH-
JKEHEPHO-Te0JIOTHUECKUX H THAPOreoJOTHYeCKUX YCIOBHH;

Ha pacCTOSIHUH OT 3/]aHus (COOPYXKeHHsS) He MeHee TPOHHOH TOJ-
IIMHBL CJI0S1 MPOCAA0YHOTO TPYHTA;

Ha PacCTOSIHHUI, HCKJIOUAIOlleM B/MsSHHe BUOpallMH OT TPAHCIOPT-
HBIX CPEJCTB, MAIIHH, MEXAaHU3MOB;

B MecTax, TA¢ B TeueHHe BCEro NepHoAa HaObJIofeHHII BO3MOXKeH
GecrpensiTCTBEHHBIH M YAOOHBIA NMOAXOJ K perepaM JJs yCTaHOBKH
reofie3H4eCKUX HHCTPYMEHTOB.

KoHkpeTHoe pacnosioKeHne H KOHCTPYKUHIO PeNepoB HOJKHA OI-
pelensaTh OpraHH3alHs, BHINOJHAWINAS H3MEPEHHS, 10 COrVIaCOBaHHIO
C NPOEKTHOH, CTPOHTENBHOH HJIH 3KCIUIyaTHpYIOIlel opraHusauuef, a
TaxkKe C COOTBETCTBYIOIMMH cJyX6aMH, MMEIOIIMMH B JaHHOM pafio-
He MOJ3eMHOe XO3sHCTBO (kKabesbHBle, BOJONDPOBOJHLIE, KaHaJH3a-
LHOHHBIE U APYTHe HHXKEeHepHHIe CeTH).

2.1.6. TTocste ycTaHOBKH pemepa Ha Hero Moaxua OHTb HepefaHa
BBICOTHAs OTMeTKa OT OJHXKaflMX NYHKTOB I'OCYAapCTBEHHOH  MJH
MeCTHOTO 3HAueHIsl Treoje3nyecKof BHICOTHOH ceTH. IIpu 3HauuTelNb-
HOoM (6oJlee 2 KM) yAajJleHHMH NYHKTOB reof€3WYecKoifl CeTH OT yCTra-
HaBJIMBAE€MBIX DeNepoB JONMyCKaeTCs IIPMHUMATb YCJIOBHYIO CHCTeMY
BBICOT.

2.17. Ha kaxnaoM penepe AOJXKHbI GBITb 0603Ha4YeHbH HAaHMEHOBA-
HHe OpraHu3alliH, yCTaHOBMBIIEH ero, H MOPSAKOBBIH HOMEP 3HaKa.

YcraHoBNIEHHBIE penepa HeOGXOAMMO CLATh HA COXpAaHEHHE CTPOH-
TeJILHOH HJIN 3KCIIyaTHPYIoLllel OPTraHH3aLHsAM IO aKTaM.

2.1.8. B npouecce n3MepeHHsI BEPTHKAJbHBIX JedopMaunuii cie-
JLyeT KOHTPOJHPOBATb yCTOHYHBOCTb HCXOZHHBIX PenepoB AJIs KaxIOTO
IUKJIa HaOJIOAeHH.

2.1.9. JlepopManuoHHbIe MapKH JJIS1 ONpeldeseHHs BePTHKAJbHBIX
nepeMelleHHH yCTaHaBJHBAIOTCS B HHXKHEH YacTH HeCYIIHX KOHCTPYK-
HMI N0 BceMy NEpPHMETPy 34aHHA (COOPYXKEHHs), BHYTPH €ro, B TOM
qHcJe Ha YriaX, Ha CTBIKaX CTPOHTENBHBIX OJ0KOB, O 00e CTOPOHHI
0CaJOYHOTO HJH TeMIepaTypHOro LIBa, B MeCTaX NPHMBIKAHHUA INpO-

3 3ax. 2007
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JOJbHBIX ¥ MOMEepPeyHBIX CTEeH, Ha MOMNepeyHBIX CTeHaX B MecTax nepe-
CeyeHHs MX C NMPOAOJBLHOM OCblO, Ha HeCyUIMX KOJIOHHaX, BOKPYT 30H C
6GoJIbLIMMH AHHAMMYECKHMH Harpy3kaMH, Ha yuwacTkax, ¢ Heb6saro-
NPHATHBIMH IeOJOTHMYEeCKHMH YCJOBHSIMH (PE€KOMeHIyeMoe IIpHJOXKe-
Hue 4).

KoukperHoe pacnosioxkeHue neOpMaLHMOHHBIX MapoK Ha 3JaHHAX
H COOPYXEHHSX, a TaKKe KOHCTPYKIMH MapOK JOJKHa onpelessiTh op-
raHu3auus, BHIIOJHSAIOLULAS H3MEPEHHUs, [0 COTJIACOBAHHIO C NPOEKTHOI,
CTPOUTEJIbHOH HJIM 3KCIIYaTHPYIOIleH OpraHu3anvel, ydHThIBas KOHC-
TPYKTHBHEIEe OCOOEHHOCTH ((OpMY, pa3Mepsl, KeCTKOCTb) GynaaMeH-
Ta 3JaHHSl WJIH COOPYXKEHHs, CTaTHYeCKHe H JHHAMHYeCKHe Harpy3KH
Ha OTAeJNbHBIE MX YaCTH, OXKHJAaeMyl0 BeJHYHHY OCaJKH H ee Hepas-
HOMEDHOCTb, HHXKEHEPHO-TeOJIOTHYeCKHe M THAPOreoJIOrHUecKHe yCJo-
BHSI CTPOMTEJNbHOH IJIOMAJAKH, OCOOEHHOCTH 3KCIJyaTalHH 3JaHHA
HJIH COOpYKeHHs, obecrmeueHHe HauboJsiee OJNAarompHATHBIX YCJOBIIT
NIPOH3BOACTBA PaGOT MO M3MEPeHHIO NepeMellleHHil.

22. [TloaroTroBka K H3MEepeHHSAM TOPH3OHTAaJb-
HB X MepeMelleHHI H KPEeHOB

2.2.1. Tlepen HauaJoOM H3MepeHHIi TOPH3OHTAJbHHIX INlepeMelleHHH
H KpeHOB GYHAAaMEHTa HJM 37aHHS (COOpPYXKeHHs) B 1lle/JoM Heo0Xo-
JHMO YCTAHOBHTD:

ONOpPHBIE 3HAKH B BHJAE HENOJBHIKHLIX B rOpPH30HTAJbHON MJOCKO-
CTH CTOJNIOOB, CHAGXeHHEIX LEHTPHPOBOYHEIMU YCTPOHUCTBAMH B BepXx-
Hell YacTH 3HaKOB AJIsd YCTAHOBKH reQJe€3HYECKOro HHCTPYMEHTa, B
KauecTBe ONMODHBIX 3HAKOB JAOMNYCKaeTcsl HCMNOJNb30BaTb OOpaTHBIe OT-
Becsl M pemnepsl;

JedbopMalnHOHHEIE MapKH, pa3MelllaeMbie HEMOCPEACTBEHHO Ha Ha-
PYKHBIX U BHYTPEHHHX 4acTAX 3AaHHH W COOPYKeHHIl;

ODHEHTHPHBIE 3HAKH B BHJEe HENOJBHIKHBIX B TOPH3OHTAJbHOH MJO-
CKOCTH CTOJIGOB; B KauyeCcTBE OPHEHTHPHBIX 3HAKOB JOIyCKaeTcs HC-
TIONb30BATh NYHKTH TPHAHTYJSIUMH AJMH YAOOHBIE /s BU3HPOBAHHS
TOYKH 31aHHUH H COOPYXKEeHHH.

2.2.2. B mpouecce uaMepeHMH TOPH3OHTAJBHBIX IlepeMelleHHil H
KPEHOB CJeAyeT KOHTPOJHPOBATb yCTOHYMBOCTb IYHKTOB OIODHOH ce-
TH AJISl KaXAOTO UHK/Ia HaGMIOXeHH .

3. METObl U3MEPEHMUS BEPTUKAJIbHBIX NMEPEMELLEHMA

3.1. BeprukanbHble HepeMeIleHHs OCHOBAaHHH (YHIaMeHTOB cile-
LyeT H3MepsATb OJHHM H3 CJICIYIOIMHX METOJOB HJIH HX KOMOGHHHPO-
BaHHUEM: FeOMEeTPHYECKUM, TPUTOHOMETPHYECKHM HJH THApOCTAaTHUe-
CKUM HIBeJHpOBaHHeM, GOTOrpaMMeTpHH.

3.2. OtpenpHBIE METOAB H3MEPECHHS BEPTHKAJbHEIX IepeMellleHHH
JOJIKHBEL IIPHHHMATBCA B 3aBHCHMOCTH OT KJAacCOB TOYHOCTH H3Me-
peHlis, nenecoo6pasHLIX AN AAaHHOrO MeToja:
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MeTOJ, reOMETPHYECKOrO HHBEJHPOBAHHS — [—1IV kanaccu
» TPUIOHOMETPHIECKOTO HHBEJHPOBAHHUS —II—-1V »
» THAPOCTATHYECKOTrO HUBEJAHUPOBAHUSA e e\ >
» (dororpamMmeTpan —II—IV »

33 MeTox reoMeTpPHUYECKOro HHBEJHPOBAHHA

331 TeoMmeTpHueckoe HHUBEJHPOBAHHUE CJeLyeT IPHMEHSITL B Ka-
YyeCcTBE OCHOBHOTO MeTOZa H3MepeHHs BepPTHKANLHBIX IlepeMelueHHiH

33 2 OtHopHble TeXHHYECKHE XapaKTEPHCTHKH H NONYCKH IJS Teo-
MEeTPHYECKOr0 HHBEJIHPOBAHHS JOJHB NPHHAMAThCA B COOTBETCTBHH

< taba 3
Ta6auma 3

OCHOBHBIE TeXHIYEChHEe XapaxkTePHCTHKH H HONYCHH
ATA TEOMETPHUYECKOFQ HHBeTHpPOBaing K TaccoB

Vca0BHS reoMeTpHut ChOTo
HHBEJHPOBaHKA

I 11 11 v

[IpumeHsieMble HUBETHPbI H-05 u paBHOTO4YHbIE H-3 u paBHOTOYHbIE
eMy eMy

[lprMensiembie periky PH-05 (omHOCTOPOH- PH-3 (xBycropoHHHe
HHe IITPHUXOBBIE C HH- | MIalWeYHbIe)

BAPHOH 110J0COH H ABY-
MSl IIKAJAMHU)

Yucao CTAaHHUH He3aMK-

HyTOro Y0J1a, He 6oiee 2 3 5 8
Hauua,
M, He Gonee 25 40 50 100
Buaupusiit
EOA Bricora
Hany npe-
NATCTBHEM,
M, He MeHee 1,0 0,8 0,5 0,3

Hepasenctso nuew (pac-
CTOSIHHH OT HHUBenHpa JO
peex), M, Ha CTaHUHH, He
Gonee 0,2 0,4 1,0 3,0

Hakonnenne HepaBeHCTB
nned, M, B 3aMKHYTOM XoOfe,
#e Gonee 1,0 2,0 5,0 10,0

Jonyckaemas HeBA3Ka, MM,
B 34AMKHYTOM Xxoze (n—uuc- — — — —
70 CTaHUuKi) +0,15¥n =+0,5yn +1,5¢vn +5vn

a3
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Crioco6 mpoBefeHHs PaboT CjeAyeT NPHHHMATb AJs HHBEJHPOBa-
HHUSl KJacCOB:

I — ABOHHBEIM TOPH3OHTOM, CNOCOOOM COBMEIIEHHS, B IPSINOM K
00paTHOM HanpaBJEeHHH WX 3aMKHYTHIH X0/,

II — oxHHUM rOpPH3OHTOM, CIOCOOOM COBMeIleHHS, 3aMKHYTHII XOA;

II1 — omHHM TOPH3OHTOM, CHOCOOOM HaBeIeHHs, 3aMKHYTHIII XOX;

IV — ofHUM rOpH30OHTOM, CIOCOGOM HaBEAECHHS.

34. MeTol TPHrOHOMETPHUYECKOrOo HHBEJINPOBa-
HHA

3.4.1. TpuroHoMeTpHueckOe HHBEJHDOBaHHe cJelyeT IIPHMEHATh
NpH U3MEepEHNAX BePTHKAJbHHIX IepeMellleHHH (yHIaMeHTOB B yCJO-
BUSIX DE3KHX IepenajfoB BHICOT (6OJBLIMX Hachlmed, rayGOKHX KOT-
JIOBAHOB, KOCOTOPOB H T. I.).

3.4.2. ViamMepenue BepTHKaJbHbIX HepeMellleHHWH  MeTOAOM  TpH-
TFOHOMETPHYECKOrO HHBEJUPOBAHHS CJENYeT BHINOJHITh KOPOTKHMH
BU3UpHBIMH Jyyamu (1o 100 M), tounmiMu (T-2, T-5 u um  paBHo-
TOYHBIMH) 11 BbIcOKOTOUHBIMH (T-0,5, T-1 1 UM paBHOTOYHHIMH) Teo-
JONHTAMH C HAKJIAJHBIMH IMJIHHJAPHYECKIIMH yDPOBHSIMII.

3.4.3. JonyckaeMsie NOTPEINHOCTH H3MEpEHHs PacCTOSIHII M Bep-
THKAJbHBIX YIJIOB B 3aBHCHMOCTH OT BBIGPAHHOrO KJacca TOYHOCTH
H3MEpeHHU# He JOJIXKHBE NpeBHIIATL BEJHYHH, NIPHBEJEHHHEIX B TabJ. 4.

Ta6aunua 4
JlonycKkaeMast NOTPEWHOCT H3MEPEeHHS
PACCTOSAHMI, MM, NPH BHAUEHHH BePTHKAJBLHBIX YIJOB, €, NPH HMX
Knacc TounocTn BePTHKAJIbHHX YI.JI0B, rpai. 3HaYeHUAX, rpal.
H3MepeHHH

10 10 cs. 10 no 40 no 10 cB. 10 no 40

11 7 1 2,5 1,5

I 15 3 5,0 3,0

1v 35 8 12,0 10,0

35. MeTod THAPOCTAaTHYECKOro0 HHBEJHDPOBAHHUSN

3.5.1. I'mapocTaTHueCKOe HHBEJHPOBaHHE (NePEeHOCHLIM ILIJIaHro-
BBIM NpPHOODPOM HJH CTAallHOHAPHOH TI'HMAPOCTAaTHYeCKOH cHcTeMoii, yc-
TAaHABJAHBAEMOH 1O NepUMeTpy ¢yHAaMeHTa) CJAeLyeT NPHMEHATL AJ4
H3MepeHHsl OTHOCHTEJIbHBIX BEPTHKAJbHBIX IepeMelleHMH O6OJbIIOro
YyucJda TOYeK, TPYAHOAOCTYNHHIX AJSl U3MePeHHHl APYTrHMMH MeTOAaMH,
a Takxe B C/IydasiX, KOTLa HeT NPAMOH BHAMMOCTH MeXJy MapkKa-
MH HJH KOrja B MecTe NPOH3BOJACTBA M3MEPHTENbHBIX PaboT HeBO3-
MOXKHO npeGHIBAHHE YyesJOBeKa IO YCJIOBHSAM TeXHHKH 06e30IIaCHOCTH.
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3.5.2. IlpoBoanTb M3MepeHMS BEPTHKAJbHBIX INepeMelleHH# MeTo-
A0M THAPOCTATHYECKOrO HHBEJHMPOBaHHS AJs 3JAaHHH I coopyXe-
HHJH, HCIBITHIBAIOUIMX AHHAMHYECKHEe HArpy3ku H BO3JeHCTBHS, He RO-
ycKaercs.

4., METO[1bi M3MEPEHWA FOPU3OHTAJIbHbIX NEPEMELLEHNHA

4.1. TopraoHTanbHble NepeMelieHHs GYHAAMEHTOB 3AaHHIl I COODPY-
JKeHHl cielyeT I3MepsATh OAHHM H3 CJeJyIOUIMX MEeTOAOB MJH HX
KOMOHHHPOBaHHEM: CTBODHBIX HaGJIIOAEHHH; OTAe/NbHBIX HanpaBJeHHH,
TPHaHryJsLuK; QororpaMMmerpui. Jlomyckaercss NMPHMEHATb MeTOABI
TpHJIaTepalLyH I TOJHIOHOMETPHH.

4.2, OtzpesnbHble MeTOJAbl H3MepeHHI TOPH3OHTAJNbHBIX IlepeMelile-
HUI ZOJKHBl NPHHUMATbCS B 3aBHCHMOCTH OT KJaCCOB TOYHOCTH M3-
MepeHHsl, 11eJ1ecO00pa3HbIX AJs AaHHOTO MeTo1a:

MeTOJ CTBODHBEIX HabJiofeHHii — [—III knaccw
» OTAeJbHBIX HallpaBJIeHH — 111 »
» TPHAHTYASLHUH —I1—IV  »
> (dhoTorpaMMeTpHI — =1V »
» TpHJAaTEpaluuu — -1V »
> HOJHITOHOMETPHHU — -1V »

43. Metox CTBOPHBIX HabJamACHHUI

4.3.1. Meron CTBOpHHX HaOJIOAeHUH NPH H3MePEeHHAX TOPH3OH-
TaJIbHBIX NepeMellleHHil (PYyHIaMEHTOB ClefyeT NPIMEHATb B CJayuae
IPAMOJHHEAHOCTH 37aHHsI (COOPYXKEHHSI) HMJH ero 4acTH H INPH BO3-
MOKHOCTH O06ecHeyuTb yCTOHUMBOCTb KOHIEBBIX OMODHBIX  3HAKOB
cTBOpA.

4.3.2. OTkJ10HeHHe AehOPMAallHOHHOH MapKH OT 3aJaHHOro CTBOpa
BO BPEMEHH CJeAyeT H3MepsTh cHocob0aMH: HOABNXKHOH  BH3HDHOH
LeJH; H3MEePEeHHS MaJblX (NapajJakKTHYECKHX) YIJVIOB IPH HelOABHXK-
HOH BH3HPHOII LeJIH; CTPYHBI.

4.3.3. Crioco6 noABHKHOH BH3HDHOH LeJH CJAEAYeT NPUMEHATb LA
HENOCPEACTBEHHOI0 H3MepeHHst OTKJIOHEHHSA lle(I)OpMaU,HOHHOﬁ MapKH
OT CTBOpA B JHHEHHBIX BeJHYHHAX.

BusupoBaHie Ha NOIBHIKHYIO BH3HPHYIO LeJb, CTPOro LEHTPHPO-
BAHHYIO Ha MapKe, HEOOXOAUMO OCYLIECTBJATH TOYHBIMII H BHICOKOTOY-
HBIMH T€OJOJHTAMH, CHaOXKEeHHEIMII HaK/JAaAHBIMH YPOBHSIMH.

[Ipu HCmO/MB30BAHMM B KayecTBe BH3UPHOH JIHHHII Jyda Jasepa
POJb NOABHXHOH BH3MPHOH LeNH NOJXKEH OCYMIeCTBJATL NPHEMHHK
CBETA C OTYETHBIM IIPHCIOCOB/IEHHEM.

4.3.4. l3amepeHus crnoco6oM MOABHIKHOH BH3HPHOH LeJH cjelyer
NPOBOJAHTH TNpPH JBYX KpYrax TeoJoJHTa B NpsAMOM H oOpaTHOM Han-
PABJEHHSAX, IIPH 3TOM YHCJIO NPHEMOB HM3MEDEHHS NOKHO ObiTh He
MeHee 5. PacXoxaeHHS MeXAy OTAeNbHBIMH [pHEMaMU He JOJ/IKHBI
npeBniwaTh 1 MM.
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Orcuer NmOJMOXKEHHS NOABHXKHOH BH3HDHOH HeJH MO MHKDOMETDY
TEOM0JNHTA HeOOXOAHMMO NPOH3BOAHTHL He MeHee 3 pa3, a PacXoXJeHus
B OTCYETaX He AOJKHH Hpesbiuath 0,3 MM.

4.3.5. Ins onpefiesieHHs] OTKJIOHEHHS Ae(OPMaUHOHHOA MapKu OT
CTBOpa IpH cmocoGe H3MepeHHS MaJblX (NapajJaKTHYeCKHX) YIVIOB:
HeoOXOZUMO INPOBECTH H3MepeHHe DPacCTOSHHI OT HYHKTa  CTOSAHHA
HHCTPYMEHTa I0 MapKH.

HsMepeHue yryia OTKJIOHEHHS MapKH OT CTBOpa cJefyeT TMpPOBO-
JHTb TOYHBIM MJIH BBICOKOTOYHBIM TEOJOJHTAaMH, CHaGXKeHHBIMH OKY-
JIAPHBIM HJIH ONTHYECKHM MHKPOMETPaMH.

4.3.6. Yucjo npueMoB H JAOIyCcKaeMbie CpeflHe KBaJpaTHYECKHE
MOTPeUIHOCTH H3MEPEeHH MAaJIbIX YIVIOB JOJXKHB COOTBETCTBOBATh MpH-
BelleHHHIM B TabJ. 5.

Ta6auma 5

Yucno npueMoB 1Js TeOAONAHUTA, cHa(xeHHOro

Paccrosuue ot onop- Honyckaemas cpeanss
HOTO 3HaKA 10 MapKy, | KBaIPaTHYeCKas TMOTPewm- | opryueckMM MHKPO- | OKYJIAPHBIM MHKDO-
M HOCTb H3MepeHudd yraa, ¢ MeTpoM MeTpoM

100 u Menee
0

20
600—1000

o
oo
NOW
BN

4.3.7. Tlpu u3MepeHHAX MaJIbIX YIVIOB OKYJSDHEIM MHKPOMETPOM
TEOJOJIHTa PACXOXKAEHHS He JOJKHBl NpeBblIaTh:

MeXI1y TPeMs HaBeAEHUSMH B NOJYIpHEMAax, a TakXe MEXJHYy 3Ha-
YeHHSIMH OJHOTO M TOrO XK€ yIJa, BHBEAEHHOrO H3 NOJyIpHeMOB, —
1,5 neneHHs OKyJISIPHOIO MHKDOMETPA;

MeXIy 3HaUeHHSIMH ONHOTO M TOTO Xe YIvla M3 Da3HHX IIPHEMOB
B IIpIMOM U OOpaTHOM XOxax — 1 JesleHHs OKyJSIpHOrO MHKpOMeTpa.

4.3.8. Tlpyu H3MepeHHAX MaJbIX YIJOB ONTHUECKHM MHKPOMETPOM
TEOJOJIUTA PACXOXKAECHHS He JOJIZKHHI IPEBBIIATD:

MeXAy 3HAUEHHSIMH OZHOTO H TOrO 2Ke yIJa, BhIBeAeHHOTO H3 IIO-
aynpuemos, — 3/;

MeXIy 3HaueHHSMH OJHOIO H TOro Xe yIja M3 Pa3HbX IPHEMOB
B npsmMoM u o6paTtHoM xoxax — 1,5,

. 4.3.9. Cnoco6 cTpyHBl C/elyeT NPHMEHSATb NPH MPSMONHHEHHOCTH
31aHUs WJIU COODYKEHHS AJS HeNOCPeACTBEHHOTO IOJyYeHHS OTHOCH-
TeJbHON BeJMYHHBI JIHHEHHOTO CMellleHHS GYHAAMEHTOB, ONpejelse-
MOr0O KaK PasHOCTb OTKJIOHEHUs Je(hOpMAIMOHHOH MapKH OT JIHHHH
CTBOpa B ABYX LIHKJaxX H3MepeHHH.

44 MeToX OTHAENbHBX HaNpaBJeHHH

4.4.1. MeroJ OTIEJbHHX HaNpaBJeHHH cjeiyeT NPHMEHATb AJs
H3MepeHHs] TOPH3OHTAJbHBLIX IepeMellleHHH 34aHHH H COODYXKEHHH
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NPH HEBO3MOXKHOCTH 3aKPeNnHTb CTBOP HJH 00ecneudTb YCTOHYMBOCTb
KOHIEBBLIX ONOPHLIX 3HAKOB CTBOPaA.

4.4.2. Ins nu3MepeHHs FOPH3OHTAJbHHIX NepeMelleHlii  MeToAOM
OT[eJBbHEIX HanpaBJeHHH Heo6XONHMMO YCTaHOBHTh He MeHee  Tpex
ONOPHBIX 3HAKOB, 00pasyIoOIMX TPEYroJbHHK ¢ yriamu He MeHee 30°.

4.4.3. BenuunHa TOPH3OHTAJNbLHOrO INepeMellleHnss g, MM, Aedop-
MAalHOHHOH MapKH ¢ KaXJOro ONOPHOrO 3HaKa ONpejessercs IO pac-
cTosHHIO L, MM, OT ONODHOro 3HakKa A0 MapkH (H3MepsieMOoro ¢ Io-
rpeiutoctbio 1/2000) u u3MeHeHHIO HamnpaBjaeHMs Aa , ¢, Mexay
ODHEHTHPHBIM 3HAKOM I MapKOil B JBYX LHKJaX H3MepeHHH IO ¢op-
myne g= da.L[p,rne p =206265".

BesnyuHy W HanpaBJieHHe FOPH30HTAJbHOrO INepeMelleH s KaX 10k
MapKH JAOIyCKaeTcsl OnpelessaTb rpadHuecKy.

B cayuae HecoBmajeHHs HanpaBJjeHHS BEKTOPa TOPI3OHTAJbHOIC
nepeMellleHHsl C HalpaBJeHHeM CHJIbI, JeHCTByIOlled Ha  (QyHAAMeHT
3naHlisl (COOPYKEHHs), BeIHUYHHY TOPH3OHTAJbHOTO  IepeMelleHHs
nedopMalMOHHOM MapKH IO HalpaBJeHHIO CHJBI MOJYYalioT Kak Ipo-
eKLHIO BeKTopa Ha HanpaBJieHHe CHJLL.

4.4.4. Tlpy v3MepeHHH CABHMIOB METOJAOM OTAE€JbHBIX HalpaBJeHHIT
JAOJI2KHBI TNIPIIMEHATBCA BBICOKOTOUHBIE TCOMOJHTHI. lel 3TOM Heo6-
XOMHMOE UHCJO KPYTOBHIX IIPHEMOB H COOTBETCTBYIOIIle MOTPCUIHOCTH
113MepeHHil He XOJXKHEI NMpeBbIIaTh 3HAUEHH]], IPHBeAEeHHLIX B Taba. 6.

Tabanma 6
Honyckaembie TIOFPEWIHOCTH H3MEDeHHH, C
Heo6xoanmoe Kone6aune | KoaieGanue aoi- | Cpeanss xsanpa-
Teoroaur | uucao kpyro- | 3auyxanne | manpabieHuit | HOW Ko1aMMauW- | Tiueckas norpeiu-
BbIX MPHEMOB ropH3oHTa B OTAEJbHBIX OHHOR owNOKH HOCTb Hanpasie-
npueMax (2C) B npueme HHE
T-05 9 3 3 10 0,5
T-1 12 4 4 10 1,0
45.MeTOoR TpPHAHTYJAAUHHU
4.5.1. MeToxn TpUaHryJsaU¥H cJelyeT NPHMeHSITb N/ H3MepeHHs

TOPH3OHTAJIbHBIX NepeMellleHHH (QYHAaMEHTOB 3JaHHII M COOpYXKeHHil,
BO3BOJHMBIX B IepeceyeHHOH MHJIM rOPHOH MeCTHOCTH, a TaKXe IIpH
HEBO3MOXKHOCTH 00eCneynTb YCTOHYHBOCTb KOHUEBHIX ONOPHLIX 3HAKOB
cTBOpA.

4.5.2. BesquuniHy M HanpaBJieHHe TFOPH30HTAJbHOrO IepeMelleHHs
GbyupaMeHTa (MM €ro 4acTH) cJaeAyeT ONpefesATb IO H3MEHEHHAM
KOOpAHHAT Ae(OopMalnHOHHBIX MapOK 32 NPOMEXYTOK BPEMEHH MeXIy
LUKJIaMH HabJoaeHu .

4.5.3. qns merola TPUAHTYJSUHH JONyCKaeTcs MNPHHHMaTb yC-
JIOBHYIO CHCTEMY KOOpPAHHAT. B atoM cayyae ocu koopauHaT X u ¥
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JOJIKHBl COBNAJaTh ¢ MONEPEYHOH M NPOJOJbHOH OCAMH 3JAHIS HJIH
COOpyKeHHS.

4.5.4. MsmepeHHe TOPH3OHTAJNbHBIX YIVIOB HEOOXOINMO BBINOJIHATH
¢ TOrpelIHOCTHIO, He NpeBhllAlolell NpHBedeHHO B Taba. 7.

Ta6auuma 7
Honycuﬂcmaﬂ Cpl’,’lHﬁﬂ KBajapaTHueckas I'IOFPULUHOCT[) VISMepl_‘IIHﬁ yraos,
Kaace Tou- c, Aad pacc‘rosmmi. M
H()EZTH VIBMML'-
penmn 50 ‘ 100 150 200 500 1 1000
1 8 4 3 2 1 —_
11 20 10 7 5 2 1
1§31 40 20 14 10 4 2
v 60 30 20 15 6 3

5. METO bl USMEPEHUA KPEHOB

5.1. Kpeu ¢yHaaMeHTa (HJIH 3LaHHS, COOPYXKEHHS B LEJIOM) cie-
JyeT M3MEpsiThb OAHHM H3 CJAEAYIOUHX METOAOB HJX HX KOMOHHHPO-
BaHIeM: IIPOELHPOBAHIS; KOOPAHNHHUDOBAHHSA, H3MEPEHHSI YIJIOB IHJIH
HanpasJeHHil; GOTOPpaMMeTPHH; MeXaHHYECKHMH crocob6aMH ¢ mpH-
MeHeHHeM KPEHOMETPOB, HPSMBIX I 06PaTHBIX OTBeCOB.

5.2. Ilpene/ibHble NOrPelIHOCTH H3MEPEHHS KpeHa B 3aBHCHMOCTH
0T BbICOTH [{ HaG01aeMOro 34aHHA (COOPYXKEHHUs) HEe HOJIKHBL Ipe-
BBIIATH BEJIHYHH, MM, JJS:

rpaxKAaHCKHX 3JaHHI H COOPYXKeHHH — 0.0001 H;

TIPOMBILIIEHHBIX 3JaHIA  H COOPYXKEHHH, ABbIMOBLIX

TpyO, AOMEHHbIX Neuel, MauT, GatieH u ap. —0,0005 H;

(yHAaMeHTOB NOJ MAlUIHHBI H arperaTbl —0,00001 H.

5.3. TIpu uaMepeHHH KpeHOB (yHIZaMeHTa (3ZaHHS, COOPYKEHHS)
MEeTOXAOM IIPOEUHPOBAHHS CJedyeT NPHUMEHAThL TEOAOJHTH, CHabxeH-
Hble HaKJaAHbIM yPOBHEM, HJII NPHOOPH BEPTHKAJIBHOTO IMPOELHPO-
BaHHS.

IlpoeutipoBanyie BepxHell AedoOpMAUHOHHOH MapKd BHH3 I OT-
CUHTBIBAHHE MO naJjerke (pelKe), ycTaHaBJAHBAaeMOH B LOKOJBHOH yac-
TH, AOJIXKHO BLIUIOJNHATBLCA IPH JABYX MNOJOXKEHHSIX BH3HPHOH TPyObl
ONTHYECKOr0 HHCTPYMEHTAa He MeHee YeM TpeMs MpHeMaMmil.

BesnuynHa KpeHa olpejefsieTci IO Pa3HOCTH OTCYETOB, OTHECEH-
HOfi K BbICOTe 37aHHMS (COOPYXKeHHS) B JABYX IHKJIAX HaGMOAeHWH.

5.4. Ilpu n3MepeHnH KPEeHOB MeTOIOM KOODJAHHHDOBaHUS Heo6Xo-
JAHMO YCTaHOBHTb He MeHee [BYX ONOPHBIX 3HAKOB, o6pasylouiux 6a-
3HC, C KOHIIOB KOTOPOTrO ONpeAeNsIOTCS. KOOPAHHATH BepXHeH H HHXK-
Hell TOyeK 3[aHUA (COOPYKEHHS).
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B cayuae, ecqn ¢ KOHHOB 06asnca He BHAHO OCHOBaHHE 3JaHHSM
(coopyKeHis) HeoOXOJHMO CIOCOOOM 3acedyek BBIYHCJIHTb KOOPAHHA-
THl BEPXHEH TOUKH 31aHMs (COOpYyXKeHHsi), a KOOpAHHATH OCHOBAaHHS
ONpeLeNHTh, HCHONB3YS IOJHTOHOMETPHUECKHH XOJ, IPOJIOKEHHBIH
OT MyHKTOB 6asuca Il HMeoIMi He 6oJjiee ABYX CTOPOH.

5.5. Jlast n3MepeHIlss KpeHa 3[aHHH M COODYKeHIH CJOXHOH reo-
METPHUYECKOH ()OPMBI CAEAYeT HCIOAb30BaTh METOJ H3MepeHHS TOpH30H-
TaJbHBIX HampaBJeHHil (10 MeTOAHKe, H3JI0XKeHHOIl B . 4.4—4.4.4 Hac-
TOSILLEr0 CTAHAApPTa) C JBYX NOCTOSTHHO 3aKpeIVIEHHLIX ONOPHBLIX 3Ha-
KOB, DACMOJIOKEHHBIX HAa B3aHMHO NepIEeHAHKY/SPHHX HanpaBJeHHSX
(N0 OTHOLIEHHIO K 31aHHUIO, COOPYKEHHIO).

BesnuunHa KpeHa (B YIVIOBOH Mepe) [OJXKHA ONPedeasATbCA IO
JIHHEeHHOM BeJlIuMHe CABHra, OTHECEHHOH K BbicOTe AedopMauHOHHOH
MapKH Haj MOAOLIBOH PyHIaMeHTa.

5.6. Jlnsl u3MepeHHs] KPEHOB (yHAAMEHTOB IIOJ MalUKHBI H arpe-
TaThl B HPOMBILIEHHBIX 3JaHUAX H COOPYKEHHAX HaMJIeXKHUT IpHMe-
HSTb TePEeHOCHbIE IJIH CTalMOHADHbIe KPEHOMETPHI, MO3BOJAIOLIKEe OIl-
peJeanTh HAaKJIOH B rpajlyCHON MJIH OTHOCHTENBHOM Mepe.

5.7. ViamepeHHe KpeHa THAPOTEXHHUECKHX COOPYKeHUH  cJjeayer
TIPOBOANTH C MOMOLIbIO NPSMBIX I OOPAaTHBIX OTBECOB, HMEIOWUX OT-
CYeTHble YCTpOHCTBA, HJI MPHOOPOM AJA BEPTHKAJIBHOrO MPOENHpPO-
BaHISL

6. DOTOTPAMMETPUHECKHUM METOZA U3SMEPEHMUS
POPMU3OHTANBHBIX U BEPTMKANbHbLIX NMEPEMELYEHMA
U KPEHOB

6.1. dororpaMmMerpHueckHi (cTepeodoTOrpaMMeTpHYeCKHH) Me-
TOJ cJiedyeT NPHMEHATh AJIsS H3MepeHHs O0CaJOK, CABHIOB, KPEHOB H
Apyrux Aecdopmalnuil NpH HEOTDAHHYEHHOM uHcJe HabalofaeMbIX Ma-
POK, YCTaHaBJHBaeMbIX B TPYJHOLOCTYMHBIX [Js1 H3MEPeHHH MecTax
(PYHKUHOHHPYIOIHX 3AaHHH H COOPYIKEHHH.

6.2. Ins uaMepeHuii nepopMmaunuii crepeopoTorpaMMeTpHUECKH Of-
HOBPEMEHHO IO TPeM KOODAHHATHLIM ocsiM (X, ¥ 1 Z) Heo6XOAHMO BHI-
MOJIHATE (OTOTEOJOJHTHYIO CheMKy (cdortorpadupoBaHHe)  C JABYX
OTIOPHBIX 3HAKOB, SIBJSAIOIIMXCS KOHUaMH 6asuca QoTorpadupoBaHHs,
He H3MEHSs] MEeCTONOJIOXKEHHS M ODHeHTHPOBaHHS (HOTOTEOAOJNHTA B
PasIMyHBIX LUKJAaX HabaoaeHHH.

Ilpu sTOM cCieAyeT HCHONB30BAaTh HOPMAJbHBIH CHOCOO CBEMKH.
HonyckaeTcst NpHMEHATh PaBHOMEPHO OTKJOHEHHBIH (AJs1 oOnpenede-
Husi gepopMauuit 31aHUH M COOPYKeHHH GOMBIIOH MNPOTAKEHHOCTH)
W KOHBEpreHTHbIH (AJ4 ompefe/ieHus OOIIero Hak/JOHA BBICOKHX 31a-
HUIT ¥ COOPYKEeHHH) cnoco6kl ChbeMOK.

6.3. Oauna Gasuca cororpadupoBaHUs [OJKHA NPHHUMATbCA B
mpemenax !/s—'/ip paccrosiHus OT (OTOTEONONHTA A0 HabJI01aeMOro
00bexTa.
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| IorpemnocTs u3MepeHNss AJHHBI 6asHca He JOJXKHA IPEBLILATH
MM.

6.4. lns uaMepeHus: (poTOrpaMMeTPHUECKH B OXHOH INJIOCKOCTH XZ
(OTOTEOONHTHYIO CBEMKY CJeAyeT NPOBOZHTb C OAHOrO OIOPHOro
3HaKa B Pa3JIMYHHIX LIHKJIaX Haba01eHu .

6.5. BesnynHel CyMMapHHIX AedpopMalluH, NPOHCIIEJUINX 32 COOT-
BETCTBYIOIHH Nepuox HaO6JIOJeHHH, ONpeleJsIOTCs 1O PAa3HOCTH KO-
OpAMHAT, MOJYYEHHHIX IO JaHHBIM TEKYIIero M HayaJbHOrO lHKJOB
HabmaoeHu .

7. HABJSIFOREHMSA 3A TPELUMHAMMU

7.1. Cucremarnyeckoe HabaiofeHHe 3a pa3BHTHEM TPEIHH Cjiely-
€T MpOBOJUTH NPHU NOSABJEHHH HX B HeCcyLIHX KOHCTPYKUHMAX 3Aauuil H
COOpYKeHH ¢ TeM, YToObl BHIAICHUTL XapakTep AedopMaluil i CTelleHb
ONIACHOCTH HX IS AaJpHefilreli sxcniyaTaunu obbexTa.

7 2. TIpu HabaioneHus X 32 Pa3BITHEM TPEIHHBl MO AJHHE KOHIbI
ee cJelyeT IepHOAMYecKH (HKCHPOBaTb NOMEDPEYHHIMH  ILITPHXaMH,
HaHeCeHHBIMH KDackofi, pAAOM C KOTOPHIMH HpOCTaBJsfeTcsl AaTa OcC-
MOTpa.

7 3. TIpn Hab/1101eHHAX 32 PACKPLITIEM TPELIHH MO0 IIHPUHE CJIefyeT
HCIOJIb30BaTh H3MepHTeJbHBIE I (HKCHPYIOLIMe YCTPOHCTBA, IIpH-
KpenssieMble K 00eMM CTOPOHAM TPELIUHEl: MAasKH, LieJeMepHl, PsAoM
C KOTOPBIMH TNIPOCTaBJ/ISIIOTCA IIX HOMepa M JaTa yCTAaHOBKH.

7.4. Ilpn mupuHe TpellnHbl 6ojiee | MM HeoOXOJHMO H3MeEpSATH ee
rayO6uny.

8. OFPABOTKA PE3YNbTATOB M3MEPEHMM

8.1. B npouecce pabor no liaMepeHHsaM JedopmalnHH OCHOBaHIH.
(yHZaMEHTOB 3JaHHH Il COOPYXEeHHH JOJXKHA BBLIMOJHATBCA  KaMe-
panbHasi o6paboTka IOJYYEHHLIX pe3yJabTaToOB: INPOBEPRA INOJEBHIX
JKYpPHaJIOB; YPaBHHBaHHE TreoJe3luyecKHX CeTeH; cOoCTaBJ/ieHHE BeJOMO-
cTeil OTMETOK M NepeMellleHuil, HalpaBJeHHH (Yr/oB), BeJHYHHA Kpe-
Ha M nepeMelleHHii AedOpPMAaUHOHHBIX MapoK, YCTAHOBJEHHBIX  Ha
30aHHSX WJH COOPYKEHHSX, MO KaXKAOMY LHKJY HaOJIoAeHHH; OLeH-
Ka TOYHOCTH INIPOBeJEHHBIX H3MEepeHHH, BKJIOUas CPaBHEHHE  MOJy-
YeHHBIX NIOTPelHOCTell (MM HeBSI30K) C JONYCKaeMbIMH I/ AaHHO-
ro Meroja H KJjacca TOYHOCTH H3MepeHHH; rpaduueckoe odopMieHHe
pe3yJbTaToOB H3MEpeHHH.

8.2. T'paduuecknil Martepnas mo pesy/ibTaTraM HaGJIOZEHHH KaiK-
poro obbekTa cienyer odopMJAThL (peKOMeHAyeMoe NpHJOXKeHHe §)
B BHJIE:

reoJIOTHYECKOro pa3pe3a OCHOBaHHMA (QYyHIAMeHTa;

TJlaHa 3JaHHS HJH COOPYXKEHHsSl ¢ YKa3aHHeM MeCT paclOJIOXKeHIs
NedopMalUOHHHX MapoK;
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rpaHuKoB H 3MIOP FOPH3OHTAJIBHEIX, BEPTHKAJbHBEIX NepeMelleHHH,
KPEHOB H Pa3BHUTHA TPeIIHH BO BPeMeHH, POCTa MAaBJIEHHs Ha OCHO-
BaHHe (yHIaMeHTa.

8.3. Ilo pesyabTaTaM usMmepeHHil AedopMauuii ocHoBaHHH dyHza-
MEHTOB CJielyeT COCTaBJSATb TeXHHYeCKHH OTYeT, KOTOPHIH [OJIKEH
BKJIIOYaTh (MOMHMO MAaTepHAJIOB, NepeuucseHHbXx B nn. 8.1 u 8.2):

KpaTKoe ONHCAaHHe IleIH H3MepeHHs JAedopMauHi  Ha [AaHHOM
ob6bexTe;

XaPaKTePHCTHKH TeOJIOTHYECKOTO CTPOGHHSI OCHOBAHHA M (u3H-
KO-MeXaHHYeCKHX CBOHCTB I'PYHTOB;

KOHCTPYKTHBHBEIE OCOOEHHOCTH 37aHHA (COOpYXeHHs) H ero ¢yH-
JaMeHTa;

CXeMBl DacHOJIOXKEeHIIsl, pa3Mepbl H ONMHCaHIe KOHCTPYKUHH ycTa-
HOBJIEHHBIX PeNepoB, ONODHBIX H OPHEHTHPHBIX 3HAKOB, AedopMaLHOH~
HBEIX MapoK, YCTPOHCTB J[JIsi H3MepeHHs] BEeIHYHH Da3BHUTHs TPELIHH;

IPMMEHEHHYIO METOJHKY H3MepeHHH;

nepeyenb (PakTOPOB, CHOCOOCTBYIOIMX BO3HMKHOBeHHIO  JAedop-
Mauui;

BBIBOJIbI O pe3yJbTaTax HabJIoAeHHu .
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INPHIO)KEHHE 1
Cnpasouroe

NOACHEHUE TEPMMHOB, NPUMEHSAEMbBIX B HACTOSLLEM CTAHAAPTE

Tepmun

Onpeaencune

BepTHKaJbHEIE NepeMelleHHs oc-
HOBaHHA (DYHAAMEHTA

Topuaonranshoe
dysgamenta

nepeMelleHue

Kpen ¢yuzamenra

Tounocts HaMepenui

IMorpemwnocTs HaMepeHui
Penep

Penep rayGuHHbIR

Penep rpynroBmiil

Ocanku, NpOHCXOAfIIHe B pe3yJbrare yn-
JOTHEHHs] TPyHTa IOx BO3AeACTBHEM BHelI-
HIX Harpy3oK # B OTAEeNbHBIX Cayyasx cobcr-
BeHHONl MaccH TPyHTa; NPOCaiKH, IPOHCXO-
AsllllHe B peayJbTaTe YNJIOTHEHHs IOX BO3-
JeficTBHeM Kak BHEUIHHX HArpysok H. cobcT-
BEHHOM MaccH TPYHT2, TaK u AONOJIHHTENLHO
¢ HHMH jeiicTByOWuXx ¢axkropoB (3amauu-
BaHHe NPOC3JOYHOLO IPYHTA, OTTAUBAHHE Je-
IOBHIX NPOCJpEK B 3aMepauwieM  FPyHTe H
T. 1.); HaOyxaHHsA H yCajKH, CBs3aHHbeEe C
H3MeHeHHeM o0beMa HeKOTOPHIX BHAOB TIVIH-
HHCTHIX TPYHTOB IIPH H3MeHEHHH HX BJaX-
HOCTH, TeMIepaTypsl  (MOPO3HOe TNydeHHe)
U BO3JEACTBHH XHMHUECKHX BeLIECTB

Cnsur ¢yHzameHTa HAH 3RaHHA  (COOpY-
JKEHHS1) B HENOM, NPOHCXOISIIUI nox Aedcr-
BHEM TIOPH30HTAJBHBIX CHJ WM TIPH MCUep-
NauuH Hecymieit CNOCOGHOCTH OCHOBAaHHA H
Apyrux ¢$axTopoB

Hedopmanus, mpoxcxoidinas B pe3y/bTare
HepaBHOMEPHOH OCajKH, TIPOCajKy, NOAbLeMa
H T. I. H XapakTepusymomasicsi Pa3HOCTbIO
BEePTHUKANBbHHIX TepeMelleHUil TOueK, OTHeceH-
HOH K pPacCTOSIHHIO MeXAY HHMH

KauecTso m3Mepenu#, oTpaxawouiec Gau-
30CTh HX De3yJbTaTOB & HCTHHHOMY 3Hade-
HHIO H3MepReMOR BeJNUHHE

OTkioHeHHe pe3yAbTaTa H3MepeHHSA OT HC-
THHHOTO 3HAYEHHS H3MEPSeMOil BEANIIHBE

TeopesnteckHit 3HaK, 3aKPeIVISIOWHN MYHKT
HUBEJIHDHOH ceTH

Teomesuueckuii 3HaK, OCHOBaHHe KOTOpOro
VCTaHaBJIHBAETCsd Ha CKaJbHble, IOJYyCKaJb-
Hble HAH APYrHe KOPeHHble NPaKTHYeCKH He-
CXKHMAaeMbl€ TPYHTH

Teoneauueckuit 3HaK, OCHOBaHHe KOTOpOro
YCTaHaBJHUBAETCA HHXKe I‘JIYGHHBI Ce30HHOTO
NnpOMeP3aHuA HJH NEepPeMElleHuHs] TPYHTa
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Tepmuu

Onpenenenne

Penep cTeHHO#

Jedopmanyonnas Mapxa

Onopuuit 3HAK

LlenTpupoBoyHoe ycTPOACTBO

OpHeHTHPHHA 3HaK

T'eoMeTpHUECKOE HHBEJHPOBAaHHE

TpUroHOMETDHUECKOe  HHBEJIAPO-

BaHHe

I'lmp OoCTaTH4YeCKpe HHBEJIHDOBAHHE

CraumoHapuas
cKasi CHCTeMa

rHAPOCTATHYE-

Cnoco6 cobBMelleHHs @PH HHBe-
JIHPOBaHUH

Cnoco6 mHaBeAGHMS NPH HHBENH-
POBaHHH

I‘eogcmqecxufl 3HdK, yCTaHaBJIlIBHEMbIﬁ Ha
HeCYLIMX KOHCTPYKIMAX 3J4aHufi 1 coopy-
JKeHHH, ocalKa (pyHZaMeHTOB KOTOPHX INpax-
THYeCKH cTaOHMi3NpoBaJjach

Teofie3nueckuil 3HaK, 3KECTKO YKpelJeHHHI
Ha KXOHCTPYKUHH 3aaHHa Il COOpy)KQHlIﬂ
(byHnamenTe, KOJIOHHe, CTEHe),  MEHAIOMIML
CBOE NOJIOXKEHHe BCJEACTBHe OCAIKH, Npocai-
KIl, nnogbeMa, CABITA IJill KpeHa q)yﬂﬂamema

3HaK, NPakTHIeCKH HEMOABHIKHHH B Tro-
PH3OHTANBHOH IJIOCKOCTH, OTHOCHTCJABHO KO-
TOPOTO ONPEenessIoTCss CABHII Il KpeHEl (yH-
JaMEHTOB 3JaHHH I COODPYIKeHHH

YerpoficTBO Ha ONOPHOM 3HAKe AJAA MHO-
FOKPATHOII YCTAHOBKM  I'e0Je3HYeCKHX HHCT-
PYMEHTOB B OXHOM H TOM 2Ke IIOJIOKEHHH

3Hak, cayxamui ans obecneyeHHsT HCXOX-
HOTO ODHMEHTHPHOI'O HampaBJieHHs IPH H3Me-
PEHHHM CIABHIOB M KpEHOB ¢dysnamenTOB
31aHull B COOpyKeHUi

Merox ompesenesusi PasHOCTH BHICOT TO-
4YeK IPH IIOMOLIH reojesuueckoro npubopa c
TOPH3OHTAJbHOH BH3HPHON OCBI0 H OTBECHO
YCTaHOBJIEHHRIX B 3THX TOYKax peek

MeTon onpeneneHdss NpeBHILEHUH INPH MO-
MOIIM TeoJesHYecKoro npuéopa ¢ HaK/JIOHHOMN
BH3HPHOH OCBIO

Merox omnpeneneHust pasHOCTH BHICOT Hab-
JIONAEMEIX TOYEK NOCPEACTBOM  pasHocTel
ypoBHell KHAKOCTH B COQOLIAIOMIHXCA COCY-
JAax

IIpuGop ans usmepenusi ocagok  byHna-
MEHTOB, COCTOALIHA H3 OOJBIIOrO 4YHCIZ BO-
JIOMEDHEIX  CT2KaHOB-NIbE30METROB, IKECTKO
YKpenJIeHHHX Ha (yHoaMeHTaX HAX  KOHCT-
PYKUHSX 3KaHMS (COOPYIKEHHS)

Cnoco6 orcuera mo pefike, IPH KOTOPOM
BpallleHHEM 3JIEBALIOHHOrO BHHTAa COBMella-
10T H300paskeHle KOHLOB Ny3HpPbKa  YPOBHS

HHBEJHDPd, a4 3aTeM, H3MeHAs HaKJOH ILIO-
CKO-TIapaJsie/bHOH  TJIACTHHKA MIKDOMETPOM,
COBMEIIAloT GHCCEKTOD CO WITPHXOM pefikH

Cnoco6 oTcuera mo pefike, KOrZa HHBEJH-
POM, TNDHBENECHHOM B TODH30HTAJbHOE IIOJIO-
JKeHHe, ceTka HHTefi BU3npHON Tpy6s HaBo-
JAUTCS Ha HEJNeHHS pelixH
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Tepmuu

Onpefenende

MeTox cTBOPHHIX HAOJIOAEHHH

Mertoa OTAenbHBIX HanpaBieHHA

3aMuKaHue TOPH30HTA

Tpuanrynsauus

Tpuaarepauus

Honuronomerpus

Crnoco6 Maaux (napaaiakraue-
CKHX) YyrioB

Cnoco6 crpyuu

Meros onpeznesneHHst OTKJAOHeHHIl aedopMma-
HOHHEIX MADOK BO BPEMeHH, YCTaHOBJIEHHKIX
Ha 3januy {COOPYIKEHHMH), OT JIHHHH CTBOpa,
KOHIBI KOTOPOTQ 32KPemsioTCl HEeMOABHMKHBI~
MI{ ONOPHEIMH 3HaKaMH

Metop onpexeneHus OTKACGHeHH Jnedop-
ManUOHHBIX MapoK NO K3MeHEHHI0 TIOPH30H-
TAABLHOrO yraa M pAacCTOSIHHI) OT  OMOPHHBIX
3HAKOB A0 MapOK BO BPeMeHH

BropHuHOe HaBeZeHHe BH3HDHOH OCH Teo-
NOJMHT2 HA HAYaJbHEIH ODHEHTHPHBHIA DNYHKT
H OTCUET MO TOPH3OHTANLHOMY KDYIy B le-
JIIX KOHTPOJIS HeNOJBHKHOCTH KpPyra B Te-
yeHHe NOJYIDHEMAa YIVIOBHIX . H3MepeHHH

Metoa onpeneseHHst MAAHOBOrO MNOJOKEHUSA
TOYeK, ABJAIOMKXCS BEPUIMHAMH TOCTPOEH-
HBIX Ha MECTHOCTH CMEXHO PacCHOJIOXKeHHBIX
TPEYroJbHHKOB, B KOTOPHX H3MEPAIOT HX
YyrJbB M HEKOTODHIe M3 CTOPOH, a KOOpAH-
HaTH BEPLIMH M IJHUHBI ADYTHX CTOPOH IIOJY-
YalT TPHIOHOMETPHYECKH

Metox onpeneneHHs NJaHOBOTO IOJOXKe-
HIIST TOYEK, SABJAIOLIHXCS BepPIIHHAMH  IOCT-
DOCHHBIX Ha MCCTHOCTH CME¥HO  DJLIoao-
JKEHHBX TPEYroJbHHKOB, B KOTOPHX H3Meps-
IOT BCe CTODOHEl, a KOODJHMHATHl BepIIHH H
rOPH3OHTaJIbHEE YTJb MEXAy CTOPOHaMH on-
penessioT TPHrOHOMETPHUYECKH

Merox onpepgeneHHs IJIAHOBOTO  MOJIOKe-
HHSL TOUeK 3RaHus (CoopyxeHua) fo  pas-
HOCTSIM KOOPAMHAT, NOJYYeHHHIX AOyTeM npo-
JOMSCHHST TOJUrOHOMETPHYECKOro  XOKa 1o
ONOPHEIM 3HAKaM H JAehOPMALHOHHBIM Map-
KaM, B KOTOPDOM H3MepAIoTCs BCcEe CTOPOHH,
CBY3LIBAIOMIHE 3TH TOUKH, H TOPH3OHTAJNbHEE
YT MEXIY HHMH

Crnoco6 ompezeseHusl CMELIEHHS TOUYEK 3[a-
HHsA (COOPYXeHHs1), TIPH KOTODOM paccTosi-
HHS ONPERENSIOTCA TPHTOHOMETPHIECKHM My~
TEM MO TOYHO H3MEPEHHOMY MajoMy Gasucy
H JexalleMy NPOTHB Hero ocrpomy (mapan-
JIAKTHUECKOMY) YTy

Cnoco6 (GHKCHPOBaHHSA HAampaBJAEeHHA  Ka-
Koii-mibo ocH ¢ NOMOMLIO KaJHGPOBaHHOR
CTaJbHOI (KAampOHOBOH, HEHVIOHOBOH) CTpy=
HE, HaTACHBACMOH MEXAY 3aKPeIJIeHHBIMH Ha
ME€CTHOCTH TOYKaMH, H CTAIlHOHAPDHHX HJIH
NePeHOCHBIX OTCUETHHIX HPHCIOCOG/IeHUuE ¢
BepHbEPAMH, HHIMKATOPAMH 4YAaCOBOTO THIIA
H T. 1., 3aKPEIVICHHHMH NOA CTPYHOH B Me-
CTaX YCT2aHOBKH JAe(OPMamHOHHHEIX Mapox
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TepMunr

Onpenenenye

ITonynpueM HaMepeHus
Ipuem n3mepenus

Hopwmaabhhlil cmoco6  crepeodo-
rorpamme'rpnqecxou ChLEMKH

PaBHOMEPHO OTKJQHEHHBIH  CIO-
co6 crepeodOoTOrpaMMeTpHIECKO
CBEMKH

KoHBeprenTHuiit cmoco6 crepeo-
PoTOrpaMMETPIYECKON CBEMKII

Merop npoennpoBanns

MeTton koopauHHpOBaHUS

Kpenomerp

OnHOKPAaTHOE H3MepeHHe YIi1a NPH OXHOM
(Jo6oM) TNOJIOKEHHH BePTHKaJbHOrO Kpyra
TEOLO0JHTA

IlBykparHoe u3MepeHHe yrJja OpH ABYX HO-
JIOEHUAX BEPTHKAJbHOTO KPyTa TEOAOJHTA

Cnoco6 cbemxu (¢pororpadpupoBanns) gab-
JiogaeMoro o0GLEKTa, INpPH KOTOPOM  ONTH-
yeckie oci JeBOfi M mpaBod ¢oTOKaMep yc-
TAHABJHBAIOTC TOPU3OHTAJBHO H  MepleH-
AuKynapHo K Oasucy QotorpadHpoBaHus

Cnoco6 cwvemrn (dororpadupoBanus) HaG-
JgioaeMoro 00beKra, MpH hOTOPOM ONTHYe-
CKHe OCH JeBOft M mpaBoit dotokamep OT-
KJOHAIOTCSL BIPaBO H BJEBO Ha ONHH M TOT
e yroa

Crnoco6 cpemku (¢ororpadHpoBaHus) Hab-
JlogaeMoro OﬁT)EKTa, IpiH KOTODOM OnrHye-
CKHe OCH JieBOH 1 mnpaBoii ¢orokamep me-
pecekarnTca

MeTox u3MepeHHST KpeHa 3A4aHHA (coopy-
JKeHHf), KOrla Ha JBYX B3aHMHO NepneHAaH-
KYyJSIPHBIX OCsiIX OODbeKTa  3aKJIajHBAIOTCS
ONOpHBIE 3HAKH, ¢ KOTOPHIX TEOJNOJHTOM Mpoe-
WHPYIOT 3aMeTHYIO BepXHIOI TQUKY Ha Ka-
Kyl0-1160  TOPH30HTAJbHO  YCTAHOBJIEHHYIO
nanerky (pefixy), 3aKpellJIeHHYyI0 BHH3Y 374-
s (coopyxeHus)  3adHKCHPOBaHHBIE B
TeueHHe BPEeMEHH Ha DNajeTke pAA  TOYeK
npexcrasaser cob0H MEHTPAJbHYIO  NpOeK-
LI TPAEKTOPHI BepxHell HabJarogacMoil Tod-
KU 11a IJIOCKOCTh

Meroag HamepenHs Kpena 3panus (coopy-
WOHIIA), TPH KOTOPOM BOKPYr 0Gben1a Tpo-
KJAQLIBAIOT 3aMKHYTHI NOJMHTOHOMETpIIYe-
CKHi X011 I BBIHHCAAIOT KOODAHHATHI Tpex
Al MeTBIPpeX MOCTOSAHHO 3aKpenJeHHBIX
TOYEK, C KOTOPHIX 4Yepe3 ONpelcseHHBe Mpo-
MEMYTKH BDeMeHH 3aCeuKOoH HaxXOLSAT KOOpHH-
HATBl XOPOUIO 3aMeTHOH HaBepxy  3JaHus,
coopysKeHnst Touku. Ilo pasHoctH Koopmi-
HaT MEXAY LIHKJAaMU - HaGJIONeHH HaxoxsT
BEJAMUNIHY KPEHAa WU ero HanpasjeHue

[Tp16op, OCHOBHO! YacThIO KOTOPOTO SIBJA-
eTCsl TOYHHH YDOBCHbL ¢ II3MCDHUTENbHBIM BHH-
TOM Ha OJHOM H3 €ro KOHLOB, IO3BOJISIONIHI
CTpelesisiTh HAKJAOH B TPajyCHOH MJIH OTHO-
CHTEJLHOI Mepe
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TepMun

Onpenenenue

O6paTHnit oTBec

Mask

Mlenemep

Harsanyras cTpyHa, 3akpemieHHass B HIXK-
nnx ropusonrtax. C nOMOMIBIO YPOBHEH  Jin
MOMJIaBKa B XKUAKOCTH HHTb IPHBOZHTCA B
OTBECHOE MNOJOXMEHHE, YTO I03BOJSIET Iepe-
AaBaTb B BePXHHH  TOPHU30HT KOOPAHHATHI
nnzkHell TOUKH

ITpucnocobyende aas gabaiofeHHT 3a pas-
BHTHEM TpEIHH: THIICOBas HJH aJIeﬁaCTPOBaﬂ
NUITKA, NPHKpenasemas k oOoMM KpasfMm Tpe-
IMUHBL HA CTEeHE; fBe CTEKJAAHHHe WAK nJe-
KCHUIVIACOBHIE IVIACTHHKH, HMEIOU[He PHCKH
JJ1st M3MePeHHA BeJHYHHH DACKDLITHS Tpeliu-
HBL H AD.

ITpucnocofiente 15 W3MePeHMs BeJHUHHLI
pasBUTHA TPEUIHH IO TPeM HANpaBJCHHAM
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IIPHJ/IO)KEHHE 2
O6asareavroe

TPEBOBAHMA K fPOTPAMME NPOBEREHKS M3MEPEHMM [HAEDOPMAUMMK
OCHOBAHWA ®YHAAMEHTOB 2JAHMH U COOPYIKEHMH

1. B nporpamMMe NpOBeleHHS H3MepeHHil Aedopmaluii ocHOBaHHH GyHAAMeHTOB
3AaHUHA H COOPYKEHHH XOJXKHBI ObITh OCBelleHb!

LeJ ¥ 3afa4d IPOBOXHMBIX H3MepeHHI],

XapaKTepPHCTHKH (PYHAAMEHTOB 3IaHUA W  COODYKeHHH, MX  KOHCTPYKTHBHbIE
0CcOOEHHOCTH;

HHXKEHEPHO-TeOJIOTHUECKHe M THMADOreOJIOTHYECKHE YCJIOBHSI OCHOBaHHH;

pacdeTHble BeJUYHHBL jedOpPMalHii OCHOBaHHS,

YCTaHOBJEGHHAA UHKJIMYHOCTD NPOBedeHHA paboT 1m0 H3MepeHHAM medopvaumi,

yacTH 34aHHI HJAI COOPYXKeHHIl, 3a KOTODHIM cJelyeT BecTil HabJulojeHHs,

IJsL CTPOALLHXCA 34aHHH (COOPYHeHHH) — ITaNbl BbINOJHEHHS CTPOMTENBHBIX
pador, pe3ynbTaThl BH3YaJbHOTO OCMOTPA KOTJOBAHA H (DYHIAMEHTOB,

JUIS1 3KCILIyaTHPyeMBIX 3AaHHE (COOpY:KeHNl) — IepHox  9KCIAyaTaluH,  pe-
3yabTaTel 0cMOTPa 00beKTa, HANNYHe TPEUIHH H MeCTa 3aKIajKH MasKOB,

CBeJCHHS O HaJHYWH INYHKTOB TOCYAapCTBeHHON TeOfe3HYeCcKOH ceTl, a TaKxke
3HAKOB, yCTAHOBJEHHHX IJs Leself CTPOHTENhCTBA,

JaHHBIE O CHCTeMEe KOOPAHHAT H BBICOTHLIX OTMETOK;

CBEACHHA O PaHee BHIMOJHEHHHIX paboTax mo H3MepeHHIo nedOpManHii I CBA3b
HX C NmOc/elyUWHMH padoTamy,

onlcagHe MeCT 3aKJaJKH FeoJe3WJeCKHX 3HaKOB, O0OCHOBaHHEe  BHIGOpa TR
3HaKOB;

npeqBaplTeNbHAA CXeMa HM3MePHTeNbHONl CeTH, pacyeT TOYHOCTH N3MepeHui ac-
¢opmaui,

MeTOJALl H3MeDeHH H npuMeHdAeMble HHCTPYMEHTHI,

nopsinok o6paboTKil pe3yJbTaTOB H3MepeHIif.

2 B mnporpamMe AojxXHa ObiTh ONpeAeJgeHa OTBETCTBEHHOCTh MPOeKTHOH (Hayd-
HO-HCCICAOBATENbCKOM) OPraHM3almUM 3a NPOEKT Da3MelieHHS 3HAKOB, CTPOUTENbHOM
OPraHH3auHl — 32 YCTAHOBKY, COXPaHHOCTb H JOCTYNHOCTh 3HAKOB, 3aKJaJbIBaeMbIX
B 3JaHMH (COOPYXKEeHHH) H Ha CTPOHMTEJbHOH NJoLlajKe, CAyXObl reopesun — 3a
HENOCPeACTBEHHLIE H3MepeHHs W NEePBHYHYI0 O6pabOTKY De3y/bTarOB  HaMepeHH;
NpoeKTHOH  (HayuyHO-HCCAeLOBATEIbCKOH) OpPraHH3alHH — 3a COCTaBJeHIle TexHHUe-
CKHX OTUeTOB.

3 B npujoxenuu X nporpamme palbOT NPHBOASTCH KONHS TEXHHUYECKOTO 3aja-
HHSI, BHIAAHHOTO 3aKa3YHKOM, CXEMBl IIPOEKTHPYEMBIX T€0Je3HIeCKHX CeTell, uepTexil
Teo1C3HYecKIX 3HAKOB M JAPyras HeoOXoZHMasi ROKyMeHTAUHs; KaJIeHAapHbIli MIaH
npoBefeHlss paboT M NpPeACTaBIEHHsS 3aKa3YHKy OTYETHHX MaTepHaJIOB; CMeTa pac-
XOJ0B Ha HPOBeJeHHe H3MePHTENbHHX PaboT.
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TNIPHJIOJKEHHE 3

Perxomerndyemoe
COIJIACOBAHO YTBEP)XIEHO
HanMeHoOoBaHHe opraﬂusauun, AOQJIXKHOCTD, HanMeHOBaHHE opraﬂusauuu. HAOJXKHOCTD,
UHHLKAAH, anM'H!lHﬂ, AaTa HRMUHRATDL, rpamm:mn, JaTa

TEXHHYECKOE 3AJAHHE

Ha NpPOM3BOACTBO M3MepeHHl Aecdopmanuit
OCHOBaHHE (QyHIAMeHTOB 3LaHHi (COOPyKeHHH)

1. Ucnoannrenn paboTul

flanMeHOBaAHNEe Oprannadanvn

2. 3aKasyuk

HaMMeHOBaHHEe OpraHM3auUn

3. Haumenoranue ofbexra

4. Mecrononoxenne o6bekTa (IO aJMHHUCTPATHBHOMY JeJIEHHIO)

5. Oranbl (NepHOAH) CTPOHTEJLCTBA, KCHIyaTaLHH

6. [lanHble O HAa3HaYEHHH H BHIAaxX 34aHHH (COOPYKeHHH), XapakTepHCTHKH  HX
KOHCTPYKTHBHEIX OCOOEHHOCTEH M OCHOBHHX NapamerpoB (BKJIOYas MOX3eMHbIE YACTH)

7. CBefieHHs O THIAX, pasMepax M IJy6uHe 3aJ0XeHHS GYHIAMEHTOB

8. MHxxeHepHO-Te0/IOTHYeCKHe H THAPOTeOJIOTHUeCKHe YCJIOBHS OCHOBaHHH dyHAa-

ME€HTOB

9. Csenenus 0 paHee BHINOJHEHHBIX PafoTax No u3Meperuio Aedppmaiuit

10. Yactu spanuii (COOpyeHMH), 3a KOTODHIMH CJelyeT BecTH Hab/0feHHs

1. TlepuoAn4HOCTH H CPOKH NPOBeLEHHS H3MepeHHI
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12. Tpe6Gyemas TOYHOCTb Ie0le3MYECKHX H3MepeHHH

13. JdonoJHUTeJbHEE YKA3aHHSA

14. Tlpunoxenns:
a) naaHbl NePBOTO M HHXKeNeXKalHX sraxell (QyHIaMeHTOB ¢ yKa3zaHWeM mpef-

HoJaraeMbiX MecT 3aJI0XKeHHs JedOPMAalHOHHBX MapPOK;
6) paspe3w 3JaHHH HJIH COODYXeHHA (HPONOJBHEN, NONepPeuHHii) ¢ OceBHMH

pasMepaMd H BHICOTHHIMH OTMETKaMH;
B) IJaH DPa3MeL(eHHs 3XaHHUH, COOPYKeHHH, HHXEHePHHX KOMMYHHKAUWA Ha

TeppUTOpHH 06bekTa (TomorpadMyeckHi, CUTYaUHOHHHH, reHaaH)

3ananue cocraBHI

HaHMeHOBaHHE OPraHHM3alMKM TOANHCbL, AaTA KHALHAJAB, QPaMUAUS



IIPHJIOKEHHE 4

Peromendyemoe
NPUMEPb! PACNONOXKEHUSA AEDOPMALLMOHHBIX MAPOK
HA 3AHMAX U COOPYXKEHHMAX
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IIPHITOJ)KEHHE 5
Pexomendyemoe

OBPA3EL, TPADMYECKOIO O®OPMJNEHMA PE3YNIbTATOB HABJIOLAEHHMA
3A QE®OPMAUUAMH OCHOBAHMA DYHILAMEHTOB
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Ipadux pasBuTHA nepemewmeHnit

o982 79827 1982
L I s
20 MUH
S(;p
40 [ | 11 Smaxe
AN L B
S, et

Pegaxrop B. 1. Qzypyos
Texunueckuit penaxkrop JI. 5. Cemenosa
Koppexrop B. C. Yepran

ChaHo B Ha6. 31.07 81 Tloan K nmeu, 06 1081 1,75 n 4. 1,67 yy -u3ax a Tupazxx 20000 Llena 10 xom.

Opaena <«3nak Ilowera» Haparenscrso cranmapros, 123567, Mockma, HoBonpecHeHckuil mep, 3,
KanyuscKas tumorpadHss cTaHLapToB, yJa. MoOcCKOBckas, 256 3ak 2007



Llena 10 xon.

OCHOBHDBIE EJUHHANE! CH

} Enununa
Benanunna OGosnauenme
HanmeHoBaHHBE
pyeckoe Mesic AY HAPOLHOS
JJIHHA MeTp M m
MACCA KHJIOTpaMM Kr kg
BPEMSI CeXYHIA c )
CHJIA DJIEKTPHYECKOIO TOKA ammep A A
TEPMOJIXHAMHYECKAS
TEMIIEPATYPA KeMLBHE K K
KOJHYECTBO BEULECTBA MOTIB MoB mol
CHJIA CBETA KaHzena 3 cd
JONOJHHUTEJBHBIE EAHHKIIBI CH
Haockisi yroa paguaH pax r ad
Tesecuniit yroa cTepagyuaH cp 8T

NPOU3BOTHEBIE ENHHHUILI

CU ,MMEIOIIME COBCTBEHHBIE HAUMEHOBAHUSA

Exuuuya Bripasxenne NMPOM3BOAHON exMHBIIRI
Beawumnia Hanmenosanue | oGosnaverue | oPcs APYIHE | 9éped OCHOBHLIE
epumansy CH epuauns CH
YacroTta repiy I'g - c-!
Cana HLIOTOH a — M-Xr-¢c-?
Jasneuune HACKANS Iia H/x M—t.Er.e-?
Bueprus, paGora, KOMMUECTRO TEMIOTRY AMKOYNE Rox H.x m2.kr.c-*
MompocTs, NOTOK 3HEPrUM BATT Br Ax/c uiEr-c?
Kastvec reo 3aesrpudecTaa,
ANeKTPUTECKHI 3APAA, RYJIOH Kn Ace cA
ONeKTPHYCCKOE HANPAKCHHUE,
ANCKTPHYECKHI MOTCHUHA BOJILT B Br/A M2 ET-Cc %At
Onexrpruecxasn eMKOCTh dapan D Ka/B M2 Rr—het-Al
DAacw rpudecioe CONPOTHBIAEHHE oM Om B/A MKr-c A7
JuerTpuyueckas MPOBOJHMOCTE cHMenc Cx A/B M-2Ekr—-c At
MoTo® MATHMTHON HHIYRKI{HA BeGep B6 B.c MEKr-e~? A~
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 CaeToroi moTok momeH M —_— KI-Cp *
OcreennocTts JIOKC K —_ M~!KA-Cp
ARINBUOCTH HYKANDA Gerkepens Bx —_ c
Noia manyuenns rpaig I'p — u?.c?
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