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INPEAACIIOBHE

«BpeMeHHbIe peKOMeHIAllMHU [10 OpraHU3aLUHU TEXHOJOINH I'eo-
IE€3UYECKOTro obecredeHUs CTPOUTEIBCTBA MHOTO(PYHKIIMOHAJIbHBIX
BbICOTHBIX 3HaHUM» SABIAKOTCA gonojHeHUueM K MI'CH 4.19-2005
«BpeMeHHBIE HOPMBI U ITpaBHJIa POCKTHPOBAHUA MHOIOpYHKIIM-
OHAJBHBIX BBICOTHBIX 3AaHHU U 3TaHUN-KOMILUIEKCOB» M COCTaBJIE-
Hbl HA OCHOBE OTE€YE€CTBEHHBIX H 3apyO€XHBIX HOPDM, CTAHIApPTOB H
TEXHUYECKHUX YCIOBHUM IO TEXHOJIOTHM M OPraHU3alLlUM TeOoHe3H-
yecKHX paboT npHu CTPOUTENBCTBE H MOHUTOPHHIE I'eOIe3HYEeCKH-
MH METOIaMH HECMEIUACMOCTH U J1ePOpPMATUBHOCTH BO3BOIMMBIX

KOHCTPYKIHH.

BBHUIY OTCYTCTBHSI OTEYECTBEHHOI'O OITHITA BBINTOJIHEHUS Meoe3 -
YEeCKHUX padoT Jisi CTPOUTEIBCTBA BHICOTHBIX 3MaHMMA M NMyOIMKamuu
10 YKa3aHHbIM paboTaM peKOMEHIOBAHO I KAXIOro 3aHUus reoje-
3U9ecKue paboThl BBINMMOJHATL B COOTBETCTBHU C IIPOEKTAMM ITPOH3-
BozicTBa reope3uveckux pabor (ITIII'P). Ilpu sToM psn u3MepeHuit
PEKOMEHIOBAHO NOBTOPSITHh C UX BBIMOJHEHUEM B NMOJIHOM 00BEME, C
TaK Ha3bIBa€MBbIM CIUIOIUHBIM KOHTPOJIEM, a JUIS YaCTH KOHTPOJBHBIX
U3MEPEHUH PEKOMEHIOBAHO BBIIIOJHATHL UX B COOTBETCTBHU C TpeOO-
BaHUSIMU [OCT 23616—79, Ha3zHa4yasA CIUIOLIHON WIM BbIOOPOYHBIM
KOHTPOJIb B 3aBUCHMOCTH OT pe3YyJIbTaTOB.

1 coxpaHeHUs IpeeMCTBEHHOCTH MOHHUTOPHHTIA nedopMaliiu
CTPOUTENBHEIX KOHCTPYKIIMY HAa NIEPUOL HE TOJNLKO CTPOUTEIbCTBA,
HO Y 9KCIUIyaTallMH BBICOTHBIX 3MaHUHA B HACTOAIUHNX PCKOMEHIOAIINSIX
OIMUCAaHbl ABTOMATU3UPOBAHHbIE CHCTEMBI KOHTpPOJs IedopMaliuu,
OCHOBAHHbIE Ha reoJle3UYEeCKUX METONAX U3MEPEHUSA (FUAPOCTATHKH,
[IpHOOpaxX BEpPTUKAJIBLHOIO MPOEKTHPOBAHUSI oOopymoBaHHbIX PZL,
GPS n op.).

Hacrosiiue pekoMeHzaluy pa3paboTaHbl B LeassX (POopMUpOBa-
HHUSI HOPMAaTUBHOM 0a3bl BHICOTHOT'O JOMOCTPOCHHUS B MoCKBe B CO-
OTBETCTBUH C COBMECTHBIM pacriopskeHueM [lpaBurenbcTBa Mock-
Bl U ['occTposa Poccuu ot 28.11.03 Ne 19/2195-PII «O paspabotke
HOpPMAaTUBOB IJISI IPOCKTUPOBAHMS, CTPOUTENLCTBA U IKCIIyaTAllH U
BbICOTHBIX 3MaHU» U SIBASIOTCS 4acThlo « BpeMeHHBIX peKoMeH1a-
LM MO TEXHOJOTHH U OPraHU3allMi CTPOUTEIBLCTBA MHOTOYHKIIU-
OHaJILHBbIX BBICOTHBIX 30aHUH U 34aHUM-KOMIUIEKCOB B ropojae Moc-
KBE».

Hacrosiimue pexoMeHnaniuu npouuty 3kcneptusy OIYIT «eHTp
METOH0JIOTHH HOPMHPOBAHHUSA U CTAHIAPTU3AIIMK B CTPOUTEJIHLCTBEY.



TEOJESHYECKHUE PABOTDHI

1. O0mue nonoxenus

1.1. 'eonesmgeckue paGoThI HpU CTPOUTENHCTBE
MHOTO(hYHKIIMOHATBHBIX BBICOTHBIX 3MaHUI HEOO-
XOOIUMO BBIIIOJNHSITH B 00beMe U C TOYHOCTBIO,
o0ecreYyuBaOIIMMHU TIPU UX pasMelIeHUHU H BO3-
BEJCHMUA COOTBETCTBHUE C INMPOECKTHOM HOKYMEHTA-
e, TpeboBaHUSAM CTPOUTEJIBHBIX HOPM H IIpa-
BMJI, @ TAKXKE TEXHHYCCKHUX PEIJIAMECHTOB.

IlpaBUJIBHOCTH BBIHOCA B HATYPY KOHTYpA 3/1a-
HUS WIHU OTOEJIBbHBIX €ro 4acTe NoJKHa ObITh 10/ -
TBepXJaeHa aktoM Mocropreorpecrta o pa3OMBKe
OCE€H HUIHU TIPOBECPKOM TIPABWIBHOCTH MOCAAKH B
HaType (Ha CTaauy HYJICBOrO LIMKJIA).

1.2. UcxomHBIMM JAaHHBIMU IJIST BBIHOCA B Ha-
TYpY IISITHA 3aCTPOMKHU JO/DKHBI IPUHUMATHCH ITyH-
KThl IJIAHOBOM M BBICOTHOH IOpOACKOM Icole3H-
YECKOH CeTH.

B cocrtaB reonesuyeckux paboT Ha CTPOUTENb-
HOH IUIOLANKE BXOIAT:

CO3aHUE UCXOMHOM reoIe3UYECKOM pazoBOY-
HOH OCHOBHI, BKJIIOYAIOIIEHA IOCTPOCHUE pa30u-
BOYHOH CETH CTPOUTEABHOM TUIOIUAAKM IUIS BBI-
HOCa B HATYpPY OCHOBHBLIX WIH IIaBHBIX OCeM 31a-
HUSA, MATUCTPAJIBHBIX U BHCIUIOIATOYHbBIX JIMHECH -
HBIX COOPYXCHUM, IMOCTPOCHHE BHEIUHEH pa3Ou-
BOYHOHN CETH,

CO3JaHUE BHEIHEH pazOHMBOYHOU CETHU IJIsA
Pa30HMBOYHBIX pabOT Ha BCEX 3Tanax CTPOUTEJILCTBA
30AHUA, BKJIIOYass UCITOTHUTEBHBIE CHEMKU H U3-
MEpeHHue aedopMariuii;

B IIEpHOJ BO3BEACHUA HAA3€MHOH 4YaCTH 30a-
HHUS CO3JaHUE BHYTPEHHEH pa3OHMBOYHOU OCHOBBI
Ha UCXOJHOM U MOHTAXHbIX TOPU3OHTAX IS ITPO-
MU3BOJICTBA JEeTaJIbHbIX pa30HBOYHLIX pPabOT C NpHU-
BSI3KOH €€ K IIYHKTaM OCHOBHOH TFOPOICKOH I'eo-
Ie3U4YeCKOU CeTH C TOYHOCThIO T 2 cM;

HeTaJbHbIC pa30MBOYHBIC pabOTHI IS MOHTA-
a CTPOUTENBHBIX KOHCTPYKIIAMA ¥ TEXHOJIOTHYEC-
Koro obopynoBaHus,

reoAC3NYECKUM KOHTPOJIb TOYHOCTH T€OMETPH -
YEeCKHX ITapaMeTpOB 3AHUS U UCIOJTHUTEIBHbIC
CHEMKH C COCTABJICHUEM HCITONHHUTEIBHOU Ireojie-
3MYECKOM JOKYMEHTAILINH,

reoJe3UYeCcKre U3MEpeHHUs aedopManMi oc-
HOBAHHS, KOHCTPYKIIUY 30aHUNA U UX YacTeU.

Co3maHue UCXOOHOM reoe3nyeckKoy pa3oMBoY-
HOHW OCHOBBI JUISI CTPOUTENBCTBA, BBIHOC B HATYPY
OCHOBHBIX WJIH TJIABHBIX OCEH 3aHHS, I'€OIC3U-
YyeCKHe U3MEpeHUs pedopMalMifi KOHCTPYKIIUM
3MAaHNA U MX 4acTeH B IIpollecce CTPOMUTENIHhCTBA
SIBJISTIOTCH 0O0A3aHHOCTBIO 3aKa3YHKa.

IIponsBoacTBO reome3udeckux paboT B Ipoliecce
CTPOMTEIILCTBA, TEONE3UUECKMHA KOHTPOIb TOYHOCTH
I'€OMETPHICCKHX ITAPAMETPOB 30aHMSI, HCIIOJHUTE b~
HBIE ChEMKH BXOOAT B OOSI3AHHOCTU ITOAPSITUYUKA.

1.3. U1 nocTpoeHUs1 BHEILIHEW U BHYTpPEHHEH
pa3OMBOYHOUW OCHOBBI, ITPOU3BOICTBA AETAIBHBIX pa3-
OMBOYHBIX pabOT HEOOXONHUMO HMCIONB30BATH KOOP-
OIUHATHBIM MeTol. st 3Toro Becb 06beM Xapakrep-
HBIX TOYEK CTPOUTEIBLHOM IITOLIANKH, BKIIOUYAs TOY-
KM OCHOBBI, pa30MBOYHBIX OCEM CTPOUTEABHBIX KOH-
CTPYKLMHA U TEXHOJOIHIECKOro o00py10BaHUs, O~
XKCH UMETh KOOPAWHATEI B YCJIOBHOU €IMHOM CUCTE-
M€ KOOpPIMHAT JAHHOIO CTPOUTE/IbCTBA.

YcnoBHas CTPpOUTENbHAA CUCTEMa KOOPAMHAT
CO3Ia€eTCs Ha OCHOBE IPOEKTHBIX pa3MepoB pabo-
YeH DOKYMEHTALUH.

1.4. 'eone3nyeckue pabothl CIACAYET BbIIIOIHSTD
CpEeJACTBAMH U3MEpPEeHUH HEOOXOIMMMOHM TOYHOCTH
M IPOU3BOAUTEIBHOCTH, TAKHUX KAK. CBETO- M Jd-
3€pHbIE JAJTBHOMEPBI, 3ICKTPOHHBIE TCONOJIUTHI U
TAXEOMETPHBI, CIIYTHUKOBBIC ITPHEMHUKU.

YcioBus obeciieyeHUS TOUHOCTH Ieoe3ndecKuX
pPadOT NpUBEACHBI B 00A3aTEIBHBIX TPUIIOXKCHUSIX.

1.5. B nopsiake, ycTaHOBJIEHHOM IUTA pa3paboT-
KH{ IIPOEKTOB IIPOU3BOJCTBA paboOT, cledyeT pa3-
pabaThIBaTh MPOEKTHI IIPOU3BOACTBA I'coic3ndEcC-
KUX padoT.

B HaTypy DOJXKHBI BBIHOCUTHCS:

[PAHUIIBI CTPOUTEJIBHOIO OOBEKTA;

IIPONIOJILHBIE, TIONEPEYHbIE OCH, IIPOXOMSIIIME 1O
KOHTYPpY 3JaHMsI, @ TAKXKE OCH, ITPOXOISIIHE T10 I'pa-
HuLaM npemnonaraeMberx IHHOC 3axBaTok pabor;

B3aMMHOIIEPIICHAUKYIAPHbIC OCH 3JaHUA, CO-
CTABJISTIONIME TJIABHYIO BEPTHKAIDb (LHEHTPAIBHVIO
OCh), UMEIOLIMX HPOCTYIO CUMMETPHIHYIO bopMy
B IUIaHEe (XBampaT, MPSAMOVIOJbHUK, KPYI, MHO-
rOyTOJBHHUK U T.I1.);

IIpUA CJIOXHOM popMe 3NaHUA B IUTAHE KOHTYP
30AHUS OEeJUTCS Ha 2 Uiau Oojee 4acted, B T. Y.
OTIACJIBHO PA3HORTAXHBIE YACTU, BHIHOCATCA OCH,
B3aUMOIIEpECEKAIOIIUECH B LICHTPE AITUX 4YacTeH
(LLeHTpAJIbHBIE OCH).

2. I'eonesngeckasn pa3OuBoIHAS
OCHOBA N1 CTPOHTEIbCTBA

2.1. I'eone3nyeckyro pa3doMBOYHYIO OCHOBY U1
CTPOMUTEJILCTBA CIECAYET CO30aBaTh ¢ YYETOM:

[IPOCKTHOI'O ¥ CYIIECTBYIONLIETO pa3MellcHHS
3NaHNA, COOPYXEHHN M MHXCHEPHBIX CETEH Ha
CTPOUTEJIHLHOM TUIOHIAIKE;

obecreyeHUsT COXpPAaHHOCTH M YCTOHYUBOCTH
3HAKOB, 3aKperIgiolIMX IYHKTHI Pa3OHMBOYHOM
OCHOBBI;

reoJIOrHYeCKuX, TEMIIEpaTypHbIX, JUHAMHAYEC-
KX W OPYTUX BO3OECUCTBUM, KOTOPbIE MOI'YT OKa-
34Th HEOMAronpUusITHOE BIMSIHUE HA KaYeCcTBO I10-
CTPOCHHUS pa3OMBOYHOM OCHOBHI.

2.2. UcxogHass pa3buBOYHAasE OCHOBA CTPOM-
TEJIBHOM IUIOIIAIKU CO3/aeTCsl B BHIE BHEIIHEN
A BHYTPECHHEH IeoJe3HYeCKOr IUIAHOBOH UM BBHI-
COTHOM ceTel.



Buewnss pazbueounas ocnoéa 30aHUSE CO30ACT-
CS IUIS1 BBITOJHEHHS BCEX pa3OMBOYHLBIX padoT HA
BCEX 3TAllax CTPOMTEJNbCTBA, BKIIIOYAS MCIIOJHU-
TeJIbHble Ch€MKH M HaOIIoneHUs 3a aedopMarms-
MH CTPOHTEJIbHBIX KOHCTPYKIIMI U UX YacTeil.

Brympennas pazbueounas ochoea cosnaercs s
ITPOU3BOACTBA Pa30OMBOYHBIX paboOT HA MCXOMHOM
M MOHTAXXHBIX I'OPHU30HTAX CTPOUTEJILCTBA, a TaK-
X€e JUIS1 BBIIIOJIHEHUS HUCIOJHUTENBHBIX I€OAE3H-
YEeCKHX ChEMOK.

2.3. Ilaanoeyro pa3bueounyro ocHogy CiielyeT co-
30ABATh MCXOOS U3 YCJIOBUH CTPOUTEAbHOMN IUTOILAN-
KU, METOIAMH TeOle3NYECKUX NMOCTPOCHUNK ¢ HC-
MOJH30BAHUEM COBPEMEHHBIX CPEACTB U3MEPECHHUI.
UcxoqgHpIMM MYHKTAMH NOPOACKOH reofie3nyecKom
CeTU JOJDKHBI CIIYKUTH HE MEHee 3-X 3HAKOB.

Bwcomnyro pazbueounyro ocrnosy ciienyet co3na-
BaTb B BHJE€ HHUBCIHUPHBIX XONOB, OITHPAIOLIHUXCS
HE MEHEE 9€M Ha TPH penepa ropoacKou reoaesm-
YECKOH CEeTH.

2.4. IIyHKTBI X1 3HAKM BHEILIHEH reoae3nyecKoit
OCHOBbBI, OITMPAIOILIEHCA HA ITYHKTHI FrOPOACKOU Ireo-
IE3UIECKOM OCHOBBI CETH, OOJIKHBI BHIHOCHTLCS B
HAaTypy ¢ TOYHOCTBIO HE HUXE TOYHOCTH, C KOTO-
pOH co3/laHa ropOJICKasi C€Th; BHYTPEHHSAA pa30u-
BOYHAg OCHOBAa CTPOUTECJIPHOM IUIOILLAAKM HOJIXHA
CO3IaBaThCs ¢ TOYHOCTHIO, OTBEYAIOLIEe# TpeboBa-
HussmMu CHulI 3.01.03-84 «I'eonesmyeckue paboThl
B CTPOMTENBCTBE» IS 3@aHUI BbICOTOM Ho 120 M.
ToyHoCTh BHYTPCHHEH pa3OHMBOYHOU OCHOBBI IUIA
30aHUH BBICOTOM CBBIIE 120 M yKa3nIBaeTcst B Ipo-
€KTHOHM JOKYMCHTALIUU.

2.5. 3akpeiuieHHAE ITYHKTOB BHEIIIHEH Ireoie3n -
YyecKoM pa3OMBOYHOM OCHOBBI LIS CTPOMTEILCTBA
HAJUTCXXUT BBIIIOJHATH B COOTBETCTBHM C TpeOOBa-
HussMu CHull 3.01.03-84. Tune U KOHCTpyKIIUH
3HAKOB ITPUBEACHBI B IIPHJIOXEHUH .

MecTomnos0XxeHHUe 3HAKOB 3aKperIeHHSI BHYT-
pPEHHEU IeoJIe3MYECKON OCHOBBI JOJIXHO OIIpEc-
JISITBCSI MIPOEKTOM IIPOU3BOJICTBA T€OAE3UYECKMX
pabor (ITI1I'P).

2.6. MecTa 3aKkjIanxu reofe3sndyeckux 3HaKOB
JOJDKHBI ObITh YKAa3aHBI Ha CTPOUTIEHIUIAHE TIPOEK-
Ta OPTaHHU3alM¥ CTPOMUTEIHCTBA, 4 TAKXKE B IIPO-
eKTe MPOU3BOACTBA padoT, C YYETOM YCIOBUMM CTPO-
UTEJbHOH IUTOIIAAKHA, KOHPUTYpALIMH K PA3MEPOB
MAHUSL.

Touku nepeceuyeHUs pa3OUBOYHEBIX OCEH, B T.Y.
JUISI YCTAHOBKM CTPOUTECIABHBIX KOHCTPYKUHHK H
TEXHOJOTHIECKOI0 000pYyIOBaHUA, JOJDKHBI UMETH
KOOpAMHATHI B YCIOBHOM CUCTEME KOOPIMHAT,
eIUHON IUIA HAHHOM CTPOUTENBHOU IIOHIAAKU
(0bBeKTa).

2.7. 'eone3nyeckue padoThl clieayeT BRIIOTHATD
CpeACTBAMH HM3MEPEHUN HEOOXOOMMOH TOYHOCTH
U IIPOU3BOAUTEIHPHOCTH, TAKUMHU KaK: CBETO~ M JIa-
3epHbIe NAJBHOMEPHI, 3JIEKTPOHHbBIEC TCOLOIUTHI U
TaxeoMeTphl, CIIYTHUKOBbIE IPUEMHUKH; JIa3epHbIe
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CAMOYCTaHaBJAMBAIOIIMECA HUBEIUPHI;, MPUOOPHI
BEPTHKAJIBHOIO MPOEKTHPOBAHUS M T.II.

TpeboBaHus K TOUYHOCTH NEOHAE3NIECKUX U3ME-
pEeHHUI NpUBEIEHbI B IIPUIOXECHHHU 2.

IloneBrie nornmycku Ipu IPOU3BOACTBE padort
IIpUBEAECHBI B IIPUJIOXKEHHUH 3.

YcnoBusg obecCIieYyeHA TOYHOCTH reoie3nyec-
KHMX U3MEPCHUM TPUBCICHBI B NMPHIOXEHUH 4.

['eone3snueckue rmpuoOOpLI JOJKHBI OBITH IIOBE-
peHbl U MMETh IIOBEPOYHBIE CEPTUPUKATHI COOT-
BETCTBYIOIUMX YIOJIHOMOYECHHBIX OpTaHHU3aIIMH
(IpIWIOXEHHE J).

3. Pa3omBounnie padoTei
B NpOIEecCe CTPOHTEAbCTBA

3.1. Pa3buBouyHEbIE pabOTHI B IIPOLIECCE CTPOH-
TE€JAbCTBA JOXHBI 00CCIIEYUBATh BBIHOC B HATYPY
OT IIYHKTOB BHEIIHEH I'€OXc3UYECKOM pa3OuBOY-
HOM OCHOBBI C HEOOXOOUMOMN TOYHOCTBIO OCEH H
OTMETOK, ONPEAECISIIONIUX B COOTBETCTBUH C IIPO-
€KTHOM JOKYMEHTALIMEN TNOJIOXKEHHUE B IJIaHE U IO
BLICOTEC YACTEN U KOHCTPYKTHUBHBIX 2JIEMEHTOB 3/1a-
HUSL.

3.2. Pa3zbuBOoYHBIC pabOTHI AJ1s1 MOHTAXAa CTPO-
WTEJIbHBIX KOHCTPYKIIMHN U TEXHOJIOTUIECKOTO 000-
PYAOBaHUS HEOOXOIMMO BBITIOJIHATD € TOYHOCTBIO,
obecrieyrBaloiied COONIONCHUE NOITYCKOB, IIpeayc-
MOTPEHHBIX COOTBETCTBYIOIIMMHU HOPMaMH H Ipa-
sistamy CHull, cranzapraMu, a Taxxe IpoeKkT-
HOM TOKYMECHTAlIUEH.

B cnyyasix cTpOMTEABCTBA 1O IPOEKTHOM JOKY-
MCEHTALMHU, CoAepXalien TpeOOBAHUS K TOYHOCTH
Pa30MBOYHEBIX PA0OT U MOHTAXa KOHCTPYKILIMH 30a-
HUSI, HE NPEeIyCMOTPEHHAIX CTAaHAAPTAMU, CTPOU-
T€JIbHBIMH HOpMaMH U MMPaBUJIAMH, HEOOXOAUMYIO
TOYHOCTb M3MEPEHHUM padoT CIenyeT OIpEeaAeHsTh
CrielMaJIbHBIMUY pacyeTaMy 110 YCJIOBHSIM, 3aJI0-
XKEHHBIM B IIPOECKTHOH HJOKYMEHTALIAU.

3.3. Ha 3Tane cTtpouTe/bCTBA HYJIE€BOTO IIUKJIIA
pa3buBouHBEIE pabOTHI CileayeT IMPOU3BOAUTL OT
3HAKOB BHEIUHEH pa30MBOYHOM OCHOBBI 30aHHS.

[Tepenadyy KoopAMHAT OT 3HAKOB BHEIUHEH pa3-
OHBOYHOM OCHOBBHI B KOT/JIOBAH B ITPHHATOM IS
TAHHOI'O CTPOMUTEIHCTBA CUCTEME KOOPIANHAT ClIe-
OYEeT MPOU3BOAUTL HA BCIIOMOIAaTENbHBLIE TOYKH,
pacroJjiaracéMpi€¢ B 3aBUCMMOCTH OT CTPOUTEIbHBIX
YCIOBHM B MECTaX, YOIOOHBIX UIS BEIHOCA B HATYPY
Pa3OMBOYHEBIX OCEX CTPOUTEIBHBIX KOHCTPYKLIMH.
[Ipy 3TOM MOIyT OBITH HCIIOJNbB30BAHbI 3JI€KTPOH-
HbI€ TaxeOMETPhI, CIIYTHUKOBbHIC HNPUEMHUKHU M
Apyrue rpubopsl, odecrieurwBaOnive 3aJaHHYIO
[TPOEKTAMH TOYHOCTE.

3.4. Ilpn BO3BeICHVH HAO3¢MHOM 4acTH 3/a-
HUSI HEOOXOIUMO HA HCXOAHOM I'OPU3OHTE CO3IATh
BHYTPEHHIOIO pa30UBOYHYIO OCHOBY B BHUIIE B3aH-
MOCBSI3aHHBIX TOYEK B KOJIHYECTBE HE MEHEe TpeEX
IJIS1 KaXJIOM 3aXBaTKH pabor.



[Ipu pasdvBKe BO3BOAMMOIO 31aHMUS HA JBE 3aX-
BaTKH paboT WiM doJiee (11. 1.2) cnenyer NpoU3BOIUTD
VBAZKY NeOAE3MUYSCKUX CTEW CMEXHBIX 3aXBATOK.

TexHoJ10THs YBI3KM IeONe3HYCCKUX CETEH CMEeX-
HBIX 3aXBaTOK paboT HOJDKHA BBIMTOJHSTBCA C TOY-
HOCTBIO U TEXHOJIOTHuel, mpexycMorpeHHoM B [HITP.

KoopauHaTel TOYEK BHYTPEHHENA pa30OMBOTYHON
OCHOBBI HA UCXOAHOM FOPU30OHTE ONPEALIIAIOTCS B
NPHHATON IUJII JAHHOIO CTPOHUTEJIBCTBA CHUCTEME
KOOpPAMHAT OT ITYHKTOB BHEIUHECH pa30OUMBOYHOM
CeTH 3aHUsl IMYyTEM pa3IHYHbIX [MOCTPOSCHUH. ITO-
JIAPHBIX KOOPAMHAT, IPSMBIX U OOpaTHLIX YIJIO-
BBIX U MTUHEUHO-YITIOBBIX 32CEYEK, 4 TAKXKE C IIPU-
MEHCHHEM CITYTHUKOBBIX IIPUEMHHUKOB.

3.5. Buopl, cxeMbl MOCTPOEHHUSI M IPUBA3KHU
BHYTPEHHHUX I'€0NE3MYECKHUX OCHOB K BHEIIIHEH pa3-
OMBOYHOU OCHOBe, TOYHOCTBH, CITOCOO 3aKpeIuie-
HUA TOYEK BHYTPEHHUX PA3ZOUBOYHBIX OCHOB JOJI-
)XHBl COOTBETCTBOBATh MPOEKTAM I[1POM3BOJICTBA
reoae3udccKux pabor.

3.6. Ilepenavy Toyek BHyTpeHHEHN pa3OMBOYHOMN
OCHOBBI ¢ UCXOJHOI'0O HA MOHTAXHBIC TOPHU3OHTHI
ClieayeT MPOU3BOIUThE MPEUMYILECTBEHHO BEPTU-
KUIbHBIM ITPOCKTHPOBAHHUEM, 1LIATOBBIM METOLOM,
€CJIM UHbIe MeTonbl He npexycMoTrpeHsl ITIHIP.

3.7. ToyHOCTh mnepenayu TOYEK BHYTPECHHEH
pa3bOMBOYHOM CeTH 30AaHMUSA C UCXOJHOIo Ha MOH-
TaXXHBIU TOPU3OHT HEOOXOOIUMO KOHTPOJIHUPOBATH
[IYTEM CPABHCHUSA PacCTOAHUYN M YIJIOB MEXIY CO-
OTBETCTBYIOIIIUMU TYHKTAMHM HCXOXHOI0O ¥ MOH-
TAXKHOI'0 TOPU3OHTOB, @ TAKXKE OPUEHTUPOBAHUEM
110 NMYHKTAM BHEIIHEH pa30MBOYHOMN CETH.

B cnyyae HEBO3MOXHOCTU OPUEHTUPOBAHUS BHYT-
peHHel pa3OMBOYHOM OCHOBBI 110 ITYHKTAaM BHEIII-
HEH reoIe3H4YECKOM OCHOBEI B CBSI3U C POCTOM I3TaX-
HOCTH OPHMEHTHPOBAHHE CIIEHYEeT IMPOU3BONUTH IO
XOpOLIO BUAMMEIM C MOHTAXXHOIO INOPHU30HTA Via-
JICHHBIM [peaMeTaM. Takue MYHKTHI JO/IKHBI ObITh
3apaHee NMPUBA3aHbl K [TYHKTaM BHEIIIHEH INeOne3U-
4yeCKOM OCHOBBI. IIpHMHLIMIT peayliMpoBaHHUsI TOYEK
BHYTPEHHEH pa30MBOYHOM CETH HAa MOHTAXHOM I'O-
PU3OHTE TPH UCTTOL30BAHNY OPHEHTHPHEIX HAIIPAB-
JeHUH nmpuBeeH B TIPWIOXKEHUH 6.

3.8. Obg3aresbHOe (KOHTPOJIbHOE) OpUEHTHPO-
BaHHE BHYTPCHHEH pa3OMBOYHOM CETH 110 BHEILIHUM
3HaKaM, TIpeAMETaM HEOOXONUMO IMPOU3IBOIUTH Ye-
pe3 50 M BbICOTHI, WM 16 3Taxkeill 3maHus.

3.9. KomnuectBo pa3OUBOYHLIX OCEM, OPUEHTU-
POB, MOHTAXHBIX PUCOK, MECT2 HMX PAaCIIOJOXEHUSI,
CITOCO0 3aKpEIUICHUS CJISAYET NIPOU3BOAUTD 110 YKA-
3aHUSAM IIPOEKTA MPOU3BOICTBA NEOIe3WYECKIX padoT.

3.10. BeICOTHY10 pa3bHUBKY NOJOXEHUS KOHCT-
PYKIUH 30aHUA, 4 TAKXKE MepeHeceHue OTMETOK B
KOTJIOBAaH ¢ HCXOQHOI'O I'OPU30HTA HA MOHTAXHBIHA,
KaK MpaBuIO, CACAYET BBHIIIOJHSATH METONOM I€O-
METPHYECCKOI0 HUBEJIUPOBAHUSI WJIH JAPYTHM ME-
TOOOM, ODECIeYnBAIOUIMM HEOOXOOHMYIO TOY-
HOCTb, OT pPEIepOB UCXOOHOM (rOpojCKON reofe-

3UYECKOM CETU) WJIHU BHEIIHEH pa3OMBOYHOM CeTH.
ITlepeHOC OTMETOK HAOITYCKAaeTCs ITPOU3BONAUTH OT
pernepoB BHYTPEHHEN NeoAe3NUYECKO OCHOBHI, 3aK-
JIagfKa KOTOPbBIX BBINIOJIHEHA B COOTBETCTBHH C
[1IITP. Koau4yecTBo penepoB, OT KOTOPbIX Iepe-
HOCSITCSI OTMETKH, JIOJIXHO OBITH HE MEHEE NBYX.

3.11. ToyHOCTB IEPEHOCA HA MOHTAXHbBIM MOpH-
30HT OTMETOK JOJIXHAa COOTBETCTBOBATH TpebOoBa-
HusiM, yKazaHHbIM B CHuII 3.01.01-87 (Tabn. 15).
OTMeTKHM Ha MOHTAXHDBIH TOPU3OHT CIICAYET IIepe-
HOCUTBH HEe MeHee IBYX pa3. 3a OTMETKY MOHTAKHO-
ro FTOpH30HTA, KaK IIPpaBUJIO, IPUHUMAETCSH Cpell-
Hee 3HAYEHHE BEAUYMUH INepeHECEeHHBIX OTMETOK.
[Ip oTIMYUHU NEPEHECEHHBIX OTMETOK Ha BeEJH-
YHUHY, INPEBHIIIAIOIIYIO TOYHOCTh H3MEPEHHUH, TIC-
PEHOC NOJXEH ObITbh NOBTOPEH.

3.12. Pe3yapTaThl U3MEpPEHUH M ITOCTPOEHHM
IIPH CO3NAHUHU BHYTpECHHEM pa3OMBOYHON OCHOBBI
Ha UCXOIHOM H MOHTaXHOM IOpHU30HTaX CJeAyeT
(HUKCUPOBATH Ha CXeMaX MECTOITOJIOKEHHUS 3HAKOB,
3aKPEIVISIOIMX OCH, OTMETKH U OPUEHTHUPHI.

3.13. CriyTHHKOBBIE MPHEMHUKHU MOTYT OBIThH
HCIIOJIb30BaHbI HA BCEX 3TAllaX TEXHOJIOTHHU Ireole-
3U4ecKoro obecrieueHMUS CTPOUTENLCTBA, 3a HCKITIO-
yeHHEeM OllpeJesIeHUs] MECTOITOJIOXEHUSI CTPOH-
TEJAbHBIX KOHCTPYKIIUH.

3.14. CriyTHUKOBBIE U3MEPEHHUS TIPOU3BOISITCS B
CTaTHIECKOM JUPdepeHIIHATHHOM PEXMUME 110 CTaH-
TApPTHOMN cXeMe: OIUH IIPUEMHUMK HA BpeMs HaOIIO-
JE€HUN YCTAHABIMBACTCS HA ITYHKTE BHEIIHEH pa3-
OUBOYHOU ceTH pedepeHIIHON CTAHIIUU, OPYroM
[epeMELIAeTC 110 TOYKaM BHYTPEHHEH pa3duBOY-
Hoii cetd. [1pu 3TOM MOXET ObITH UCKIIIOUEHA HEO0O-
XOAUMOCTb TIPIMOM BHIMMOCTH MEXIY TOYKAMHU
00EHX CETEH, YITIOBOIO BHEIITHEIO OPHECHTUPOBAHUSA
BHYTPEHHEN OCHOBBI M COKpAILAETCA YHUCJIO €€ TO-
yeK. Kax rmpaBWwio, Ha CTPOMTEIBHOU IUTOLIAAKE CJIe-
NYET [IPUMEHSITDb JIBYXYAaCTOTHbIE PUEMHUKMU.

4. I'eone3ndecknii KOHTPOJIb
TOYHOCTH NeOMETPHICCKHX
NAPaMETPOB 31AHHA
H HCNOJHHMTE/bHbIe
reoe3m4eCKHe CheMKH

4.1. B nporecce BO3BEACHUA 3aHUST HEOOXOIU -
MO IIPOU3BOIMTH I€ONE3NYECCKH I KOHTPOJIb TOYHO-
CTU €ro reoOMeTpUYCCKHUX IapaMETPOB, KOTOPHIU
SABASICTCA COCTABHOM YACTBHIO IMPOU3IBOACTBECHHOIO
KOHTPOJIA Ka4yeCcTBa CTPOHUTEIHCTBA.

4.2. I'eope3udyeckKdit KOHTPOJIbL TOYHOCTH €O-
MEeTPUYECKHUX IMapaMeTPOB 3MaHHUs 3aKJII04aeTCH B:

r€o€3UYECKOM MPOBEPKE COOTBETCTBUSI I1OJIO-
KCHUA SACMECHTOB, KOHCTPYKUIMU M YACTECHW 31a-
HUS HOPMAaTHUBHBIM H MMPOECKTHHIM TPeOOBAaHUSAM B
IIpoliecce UX MOHTaXa U BPEMEHHOro 3aKpeIuie-
HUA (IIpU ONepPallHOHHOM KOHTPOJIE);

UCHONTHUTEILHON CheMKE IJIAHOBOTO U BbICOT-
HOTO MOJIOXECHHH 3JIeMEHTOB, KOHCTPYKLIMH H Ya-
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CTeH 34aHusd, MOCTOSHHO 3aKpeIrUIeHHEBIX 110 OKOH-
YAaHUU MOHTAXA.

4.3. KOHTpOJIMpyeMbi€ B Ipoliecce IMPOH3BOICTBA
CTPOHUTEJIBHO-MOHTAaXHBIX paboT reoMerpuyeckue
MapaMeTpsl 34aHKSA WIM OTACIbHBIX 3JIEMEHTOB (CTEH,
KOJIOHH, OTBEPCTUM, ITPOEMOB U T.I1.), METOAB! €O~
J€3UYECKOI0 KOHTPOII, IMOPANOK K 00beM €ro mpo-
BEICHMS TOJDKHEI OBITh YCTAHORIEHB! IIPOEKTOM ITPO-
M3BOACTBA reose3nyeckux pabor. [lepeyeHb KOHCTPYK-
TUBHBIX 3JIEMEHTOB, OTBEPCTUM IMPOEMOB M T.I1. O~
XEH OBITH COITIACOBAH C MPOCKTHOM OpraHu3aLMei H
BBITTOJIHATLCA [0 3aBEPLUICHUA CKPBITHIX paboT. Cxe-
MBI UCITOJTHHUTE/ILHBIX IeOIe3MYECKHX CheMOK HOJIK-
HBbI COCTaBIATHECA IO COCTAB/ICHUS AKTOB Ha CKPbITHIC
pabotsl (popmel Ne 11 u 14 MTTACH) H cornacoBbl-
BAaTBECA C aBTOPCKMM HAI30poM. CxeMbl SBISIOTCS
HEOTHEMJIEMBIM TIPWIOXECHHEM aKTOB.

4.4. T'eone3nyecKuit KOHTPOJIb TOYHOCTH TeO-
METPHYECKHNX MAapaMeTpOB 3JaHUsSI, B TOM YHUCJIE
HCITOJIHUTEJIbHBIEC F€OAC3NYECKHNE CheMKH Ha BCEX
3Tanax CTPOUTENBCTBA, CJECAYET OCYLIECTBISTH
OpraHMW3ale, BHIMOJIHAIOLEA CTPOUTEJbHBIC
paboThl, U KOHTPOJIMPOBATb B 06beMax, Mpeayc-
morpenHbIX IIIII'P cropoHHeit opranuszanun, no
MpeabABICHUS UX aBTOPCKOMY HaN30pYy.

4.5. [InaHOBO€ M BBICOTHOE IIOJIOXEHHUS DJie-
MEHTOB, KOHCTPYKIIMH M 4acTel 3aaHUus, UX Bep-
THKaNbHOCTB CJIEAYET OIPEACTIATh OT 3HAKOB BHYT-
PeHHEX pa3OMUBOYHOM OCHOBHI WIM OPUEHTHPOB,
KOTOPBIE UCITONIB30BATUCH IIPH BHITIOJIHEHUH CTPO-
UTEJIbHO-MOHTAXHBIX paboT (ripwioxeHue 3).

4.6. To4HOCTb KOHTPONBHEBIX U3MEPEHHUH (TTPH -
JIOXXKeHHE 7) NoJDKHA COCTaBaATh He 6oJiee (0,2 Be-
JIMYMHBI OTKJIOHEHUH, NOIMTYyCKaeMbIX Ha TPOU3BOI-
CTBO r€OAE€3UYECKHUX pa30MBOYHEBIX paborT.

Taoaunpa 5.1

TOYHOCTH KOHTPOJIBHBIX U3MEPEHUA TIPH MOH -
TaXxe (YCTAaHOBKE) CTPOHUTEbHBIX KOHCTPYKILIMM H
APYTHMX BHUAAX palbOT HOXHA OIMPERENATHCS 10

dopmyne
20x . < 0,4Ax,

rae 20x_, — TpPeAcJbHOE 3HAYCHHE MOTPEUTHO-
CTH U3MEPECHUMN HWIH U3MEPHTEJIb-
HOro HHCTPpYMEHTA; AX — IOINYyCK
KOHTPOJIMPYEMOIO [TapaMeTpa.

5. IIporpammuoe obecnedenne
reoZie3M¥eCKHX H3MepeHHH

5.1. IIporpammuoe obecnieyernue (110) reone-
3UYECKOTO COIMMPOBOXACHUS CTPOUTEIHLCTBA XOJIXK-
HO peliaTh CJCAYIOLIHE 3aJa4yH:

CTPOIoc YpaBHUBAHUE pPe3y/IbTATOB H3MEPEHHUH,
BBINIOJHAIOTCS WIS CO3OaHUA CETEH BHEIIHEH U
BHYTPEHHEH pa36MBOYHOH OCHOBHI;

COCTAR/IEHHE HCITOMHUTE/IBHBIX YEPTEXKECH U CXEM,

00paboTKa 1 ypaBHUBaHHME JAHHEIX CITYTHUKO-
BRIX H3MEPECHUMN U NIpeodpa3oBaHUE KOOpAMHAT.

3.2. B ¢BA3U ¢ OTCYTCTBHEM €AUMHOTO IIPOTPAMM-
HOIo KOMIUIEKCA, NPEAHA3HAYEeHHOIO A I'eONE3H-
4YE€CKOI'O COMIPOBOXICHUS CTPOMUTENBCTBA M CITOCO0-
HOIO pelIaTh BCE 3aMa4Yd, COBPEMCHHLBIE IMPOrpaM-
MbI ¥ IIPOrpaMMHbIE€ KOMIUIEKCH MOXHO pa3fae/IUTh
1O PACIPOCTPAHEHHOCTH U 10 BO3MOXHOCTAM T1PO-
rpamMM. Psaa dupM — NpoUsBORMTENICH IeOAE3HYEC-
Koro o0OpyaoBaHUS Mpeaiaralor COOCTBEHHOE ITPo-
rpaMMHOE 0becrieyeHHe K CBOMM ITpubopaM. B Tab-
nvue 3.1 npuBeneHO MpOrpaMMHOE 0bOecCrieyeHue
GUPM — TIPOU3BOAMUTENICH INeoAe3uYeCKoro oobopy-
NOBaHUsA, HanOoJIee pacIlpocTpaHeHHOIo B Poccuu.

PDupMa — NpOU3BOAUTENR [IporpamMMHoOe Bo3aMOXHOCTH M 3a1a4yM, peluacMbie
000pYyaAOBaAHHS obecricueHHe MporpaMMHBIM 00€ClieyeHHEM
Ilaker nporpamMM A1 coOBMeCTHOH 06paboTku aaHHBIX GPS
U JAHHBIX, MOAYYCHHBIX TPAAUIIMOHHBIMH METOJAMM.
Peiraer cnenyionime 3agayu:
Trimble Trimble - 06pabotka GPS 6a30BBIX JIMHUMN, YpABHHBAHHE;
(CLLIA) Geomatics - co3gaHue nMdpposoit Moaean MectiocTH (LIMM), cbop
Office I'MC npaHHBIX;
- MepecyeT B palIMYHBIC CUCTEMbBI KOOpAHHAT M3 W(GS-84
U obpaTHO;
- CO3JaHHE OTYECTOB IO NMPOCKTY
Leica Liscad O6paboTka JaHHBIX, MOJYYCHHBIX TPAAHIIMOHHBIMHA METOMA-
(l1IBeiuapus) MH, IMOCTPOCHHE LIU(PPOBOH MOICIM MECTHOCTH
Thales Ashtech KoMIUIeKC nporpaMm il TUTAHUPOBAHMS, IOCTOOpaGOTKH
Navigation Solutions GPS u3MepeHunii 1 ypaBHUBAaHUE CETH
Javad ITO anst nocrobpaboTku ¥ ypaBHHBaHMs NaHHLIX GPS ¥ rna-
Javad Navigation HUpoBaHUA N3MepeHu#t, noaaepxkKa [ UC, pa3buBouHbie pa-
Systems 60THI U ChEMKA C UCnoNb30BaHUEM GPS

IlpumMeyuadue — [Ipu Babope nporpamMm 1o obpaborke GPS M3MepeHult ciienyeT NPeayCMOTPETh BO3ZMOXHOCTD
NMOOKIIOYEHUA MOAYA s nepesoaa naHHbIX B dopMmar RINEX.

8



Taonuima 35.2

el oy =l el R

iaenii il ——

A, el elinlenlinksd el

I1porpamMmHoe Bo3MOXHOCTH M 33/1a4M, pElIIacMBbIC
obecrieyeHue ITpOorpaMMHEIM obecrcyeHueM
] 2
( — —
AutoCAD Asnsgercsa 6azopoi cucreMoi nmpoekTuposaHud. @opmar gaHusix DGW, DXF, DWF cran
oOlIlenNpU3BAHHBIM CTaHAApTOM OOMeHa rpadpmnyeckoi uHGopMalMel U ee XpaHECHMHS.
AutoCAD npenocrarnser cpeiacTBa JUist IIPoeKTHUPOBaHUS U OPOpMIIEHHS YyepTexeil, KI
i | ToMy Xe psan nporpamMm roa AutoCAD. Orto, Hanpumep, Tornokan, CadRelief, Ilnanu-
Kax 1 RGS, xorophie no3BoJsI10T pacHiupuTh Bo3MoXHOCTH AutoCAD.
r Crporoe ypaBHMBaHVEe UHXEHEPHO-TEONC3MYECKUX CeTel. AHAIN3 PE3y/ILTATOB M3MEPEHHI I
Star * Net IIpeaHasHaueH M1 co34aHusa UUPPOBOIl MoJeIH MECTHOCTH H KPYITHOMACIUTAOHEBIX
Tonokan, [IJIAHOB
r T "
CadRelief ITocTpoeHHe TpeXMEpHBIX MoelieH penbeda B cpeae AutoCAD
IInannkan I1axeT Wig nMpoeKTHPOBAHNSA IeHEPANbHbBIX TUIAHOB M BEPTHKANIbHOM TTAHUPOBKH 00BEK-
TOB NIPOMBILIICHHOTO HAa3HAYCHUA U ropoIcKoH 3acTpoMKH
RGS O6paboTKa M ypaBHUBaAHUE JTIOObIX MHXXEHEPHO-TEONE3HUECKHX ceTeH
CREDO KoMmneke CREDO obbennnsier B cebe pag Monyieil, npeqHa3HaYeHHBIX IS pelie-
HHSI KOHKPETHHIX UHXECHEPHO-TE0AE3UYECKHX 3aJa4, B TOM YMUCIE U 11 obecrnieueHus
| CTPOMUTENBCTBA
| CREDO DAT HMMITIOpT AaHHBIX C 2JICKTPOHHLIX perucrparopoB B gopmarax Sokkia, Nikon, Geodimeter,
| Leica, Topcon, Zeiss 1 KOOpAMHAT U3 TEKCTOBLIX ¢aiioB, 0bpaborka M ypaBHMBAHHE |
JAHHBIX TPAAWIIMOHHBIX TE€OAC3NUECCKUX N3IMEPECHUH
! TpaHckop Tpancopmaliia reoileHTPHYECKHX, TCOAC3HYCCKUX M NTPIMOYIONbHBIX KOOPAMHAT, OIl-
pelaciieHue NapaMeTpoB IpeoOpa3oBaHUs KOOpAMHAT |
| Transform (CXaHMpoBaHHE TUIAHOB M 4YepTeXeM, TpaHchopMalMsg pacTpOBOTrO M300paXeHHMS IS
HCIIOJIb30BaHHUSI 3TOr0 Marepuaia B KayecTBe NOMIOXKH (TombKo B cucremMe CREDO)
| — e
CREDO TER/ Iloaroropka pa3OMBOYHBIX YepTEXEH M CXEM, COCTARJIeHHE IUTAHOB MCIMOMIHHTEIbHBIX
| CREDO MIX, CbeMOK, co3nanne LIMM, ropusoHTanbHOM M BEPTHKAIBHOM TUIAHMPOBKM OOBEKTOB |
| TonomnnaxH/
| ['ennnan
Microstation IIporpamMma aHanorvyHa AutoCAD
Microsoft Office [loaroroBka M neyaTh TEKCTOBBIX M TAOJIMYHBIX MAaTEPUAIOB
CTpONKOHCYAbTAHT NHPpopMallMOHHO-NIOUCKOBasA CUMCTEMa, MPEACTABAsSIEeT COO0OM COOPHMK HOPMAaTHBHBIX
NTOKYMEHTOB 110 CTPOMTEJILCTBY, JeMCTBYIOLMX Ha Teppuropuu PO

J.3. Jl1s1 cocTaBneHus1 pa30MBOYHBIX YEPTEXKEH K
HUCIIOJTHUTENbHBIX CXEM PEKOMEHIYETCS HCITONB30-
BaTh ciaenyionwe nporpaMmMbl: CREDO, AutoCAD,
Microstation. B Tabnaute 5.2 nmpuBeaeHbl 0030p IIpo-
rpPaMM U X BO3MOXHOCTH.

6. AyaAT, KOHTPO/Ib, AHAJIH3
H opopMacHuE pe3y.IbTATOB

H3MEPCHHH H JOKYMEHTAIHR

6.1. B coctaB reoae3snueckux u3MepeHH 1 Bbl-
YHUCJICHWH, BBIMOJIHSIEMBIX HE3ABHCMO BO BTOPOM
pa3, JOJLXHBI BKIIOUYATHCS CACAVIOLIUE pabOThI:

1) npueMKa ¥ aHanu3 TEXHHUYECKOrO COCTOS-
HUS 3HAKOB M ITYHKTOB IUIAHOBO-BBICOTHOU pa3-
OMBOYHOM CETH HAa CTPOUTEJIBHOM ILIOIANKE HA
MOMEHT Hayajia paboT 1o reoaesndeckoMy obec-
[MeYSHHUIO OOBLEKTA;

2) mpoBeaeHUEe (B ciaydae HEoOXOIUMOCTH)
reoJe3n4ecKuX pabdboT 110 CIYUIEHUIO reo/ie3nuyec-
KO# pazOMBOYHOU OCHOBBI CTPOUTEIBHOU IIJIOIIAMI -
KM, BKJII0YAs 3aKJIaJKy I'PYHTOBBIX 3HAKOB M ITYH-
KTOB, 4 TAKXE OPUECHTHPOB Ha ITOCTOSSHHBIE TIpe/ -
METBl MECTHOCTH, HUCIIOJb30BAHUE KOTOPHIX BO3-
MOXHO B IIEPHOI CTPOUTEIbCTBA;

3) aHaTMTHYECKAA NMOATOTOBKA pabodHux (CTpo-
UTEJIbHBIX YepTeKEeN) I pacyeTa UCXOJAHBIX reo-
NEe3NYEeCKUX JAHHBIX JJI BbIHOCA B HATYPY OCEH,
BKJII0YAs NIEPECYCT B KOOPAUHATHYIO CUCTEMY IIe-
peCcEYEHUS BCEX OCEH 3MaHUA;

4) KOHTPOJIb BBEIHOCA OCell U OTMETOK IS
NPOU3BOIACTBA 3EMJISAHBIX paboT, ycTpoHCTBa
IIIITYHTOBBIX OTpaXIeHH i, GYHAAMEHTHBIX OCHO-
BaHUU GYHIAMEHTOB U ApP. CTPOUTENHHO-MOHTAXK-
HbIX padOT HYAEBOIO IIMKJAa U HaA3eMHOM YacTHu
30AHUA;



J) MEepeHOC I€0IE3NYEeCKOM pa3OMBOYHOM OC-
HOBBI ¢ UCXOOHBIX HA IIOCAEAyIOIIUe MOHTAXHBIE
TOPU30HTHI 3TAHUH;

6) co3naHMe reone3ryecKUX pa3OUBOYHBIX
(IJIAaHOBO-BBICOTHBIX) OCHOB HA MOHTaXHEIX TIO-
PHM30OHTAX 3IAHUMN;

7) BBIIIOJIHEHUAE ZETAJIBHBIX I'€OAE3UYECCKHMX pa3-
OMBOYHLIX (TUIAHOBO-BBICOTHBIX) paboT IS IIpo-
U3BOLCTBA UCIIOJHUTEIBHBIX CHEMOK CTPOMTEJIb-
HbIX KOHCTPYKIIMH 3AaHUM;

8) NMpoBEIEHMUE HCIIOJHUTEIBLHBIX (ILUIAHOBO-
BbICOTHBIX) CHeMOK BBIITOJHEHHBIX KOHCTPYKIIUM;

9) xamepaspHass o6paboTka pe3yNbTATOB MC-
MOJHUTENBHBIX CBEMOK C COCTaBJIEHHEM HCIIOJI-
HHUTEJIBHBIX CXEM;

10) MOHHUTOPHHT 0CAIOK U AePOPMALIHK I'PYH-
TOB H KOHCTPYKUIMH (IIpH BKIIIOYEHUHN JAHHBIX pa-
OOT B IIPOEKT IIPOM3BOACTBA I'cofie3NUecKHUX padoT);

11) yuyacTue B ciaue pe3yJIbTaTOB UCIIOIHUTEIIb-
HBIX CBEMOK aBTOpcKoMy Haazopy, MTACH wu npy-
MM 3aHHTEPECOBAHHBIM OPraHM3alUsSIM C IMOLIIN-
CSIMM aKTOB Ha CKpbIThIe paboThl 110 popMmyiiam 11,
14 (UTACH) u np. (npy HeoOXOAUMOCTH).

6.2. TOYHOCTD BBHIITOJIHEHUS IreoNe3UdeCKUX U3-
MepeHU# NOoJKHA OBITH He HUXe, YEM TOYHOCTH
paboT, BBHINIOJHSEMBIX T€OHE3UYECKOU CIYyXKOOMU
FeHITONPAAHOM CTPOHUTEJIBHON OpraHMU3alvi.

6.3. UcnosHUTENBHbBIE CHEMKH JOJIKHBI MIPO-
U3BOAUTHCS B COOTBETCTBUHM ¢ TpeDOBAHUAMMU
['OCT 23616—79* «KoHTpOJIb TOYHOCTH» (U3BJIE-
YeHUS TIpUBEICHBI B IIPUITOXKEHUH 7).

6.4. B ciydyae CTpOMTEJIbCTBA 1O IPOEKTHOM
TOKYMCEHTAIIMU, COmepXalie NOIYCKH HA BO3Be-
NEHUE KOHCTPYKLIMA 3MaHHUSI, HE IIPEAYCMOTPEH-
HbI€ CTaHIApTAaMH, HOPMAaMHM M IIpaBUJIaMU, He-
0OXOOUMYIO TOYHOCTH UBMEPEHHM CJIEAYET OIIpE-
NeNSATh CIIEIAAIBHBIM PAaCYETOM, BBIIIOJHSIEMBIM
B [IpOeKTe IMPOM3BOACTBA reoge3nueckKux pador.

6.5. Ilo pe3ynpTaraM UCIIOJHUTEIBHONH ChEMKHU
3JIEMEHTOB, KOHCTPYKIIMH M 4YacTel 30aHUS CJic-
OyeT COCTaBJISATh UCHOJTHUTEIbHBIE CXEMbl M Yep-
TexH, pykoBoxctTsysice TOCT P 51872—2002 «/1o-
KYMEHTALMS HCHIOJHUTEIbHAA reoje3ndeckast. [1pa-
BUJIA BbIIIOJHEHUS».

6.6. UcriomHUTEIEHBIE CXEMBI M YEPTEXH, COCTaB-
JICHHBIE 110 pe3y/IbTaTaM UCIIOIHUTE/IbHONA ChEMKMU,
cJIENyeT MCIIOJIB30BaTh IIPU IIPUEMOYHOM KOHTpPOJIE
U OLIEHKE KaYeCTBAa CTPOUTEIIbHO-MOHTAXHBIX paboT.

MOHMTOPHHI 'EOJEZUYECKUMMH

METOJAMHU HECMEIDAEMOCTH
U JEOOPMATHBHOCTH

BO3BOJIUMBIX KOHCTPYKIIUMN
7. Obmme MoJOXKeHHS

7.1. MOHUTOPHMHI HECMELIAEMOCTH U Aedop-
MAaTUBHOCTH BO3BEACHHBIX KOHCTPYKIIUHN SIBIISIET-
CSI COCTABHOM 4YacThIO HHCTPYMEHTAJIBHOTO reoje-
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3UYECKOI'0 MOHUTOPHMHIA M IIPOBOIUTCS IeOe3H-
YyeCKUMH METOJAaMH ¥ NpubopaMH B NEPHOI BO3-
BelleHUS 3MaHUM U COOPYXKEHHUM, a Iociie BO3Be-
JeHUS NPpeUMYILUECTBEHHO CJIeIyeT MCIIOJIb30BaTh
ABTOMATU3HUPOBAHHEIE CUCTEMBI.

7.2. B 11e710M MOHUTOPMHT IMPEACTABISIET M3 CeOsi
CUCTEMY HM3MEpPCHHMH (HaOMIONCHW), PUKCcALHHU
pe3yJIbTATOB, AHAJIUTHYECKONH 00paboTKH U Iox-
pa3iesseTcs Ha TpH NoAcucTeMsl (I1. 7.4).

7.3. Utorosolt HopMUpyeMoH nedpopMallMOH-
HOM XapaKTECpUCTUKOHU BHICOTHOTO 3TaHUS SABJS-
eTcs OTKJIOHEHHE BepXa (KpeHa) BBICOTHOTIO 371a-
HUSA oT BepTHKAIU. OCHOBHOHM BKJIA B 3TV BeJH-
YUHY BHOCAT HEepaBHOMEpPHBIE OcCaaku ¢yHIa-
MeHTOB. IIpenesbHble OTKIIOHEHUS BepXa BbICOT-
HBIX 3MAHUM U COOpPYXKEHUHU IMPUBEAEHBI B I1. 7.7
PexoMeHaanuil, oAHAKO HU3-32 O0COOEHHOCTEH
KOHCTPYKLMH BBICOTHBIX 3MaHHUHA U UX «T'HOKOC-
TH» («THOKOCThb» 3MaHUSI — KO3(PPUIMUEHT OT-
HOIIIEHUA BBICOTBHI HAJA3€MHOM YacTHU K HIMPHHE
(GpyHAAMECHTAa M JUIA BBICOTHBIX 3JAaHUH OOBIYHO
HMEET 3HA4YECHHUE OT OJHOro A0 BOCBMHU) Aedop-
MalHH PYHIAMEHTOB HE IMOJHOCTHIO ONpeneisi-
IOT UTOroBYIO I¢POpPMAIIMIO BEpXa BBICOTHOIO
30aHMUA.

7.4. B cBSAI3M C TEM 4YTO HaI3€MHAas 4acThb 31a-
HUS UCIBITHIBAET BETPOBbIE HArpy3KU, HEpPaBHO-
MEPHBIN COJIHEYHBIA HarpeB M He paboTaeTr Kak
eqHOe Iejgoe ¢ (PYHAAMEHTOM M OCHOBAaHUEM,
HabmoneHus 3a JedopMaLUIMU JOJKHBI ITPOBO-
IHUTHCA OTIEJIBHO VIS KaXIOM COCTABHOM YACTH
cucTeMbl (IIOACHUCTEMBbI). «OCHOBAaHHE—QyHIa-
MEHT—HAa/I3eMHAas YaCThb».

7.5. Ilpy MOHHUTOPHHIC BBICOTHBIX 3JAaHUN U
COOPYXEHUU IeoIe3nYeCKUMH U3MEPEHUSIMU OIl-
peaeIaIOTCS CJAEAYIONIUEe XapaKTEPUCTUKH Aedop-
MAaLIUH:

«OCHOBaHHE—~(}YHIAMEHT—HAaI3eMHasT 4acTh
31aAHHUA».

IUIS1 OCHOBAaHUS U (PyHIAMEHTOBR:

abCoMIOTHAA Ocanka S;
CpeIOHss oCalKa Scp;
HepaBHOMEPHas ocanka AS;

OTHOCHUTEJIbHASI HEpaBHOMEpPHAs1 ocanka AS/ [ —
Pa3HOCTh BEPTUKANBHBIX MEpEMEILICHHH, OTHECEH -
HBIX K PACCTOSSHUIO MEXIY HUMH;

KpeH (yHAAMEHTa WM 3J4aHUA B LEAOM [ —
OTHOILICHHE pa3HOCTH OCAZIOK KPpaHUX TO4YeK (PyH-
NAMEHTa K IIUpUHe (UMM UIHHE) PYHIAAMEHTA;

OTHOCHTEJIbHBIHA Nnporud (BeIrub) i/L — ot-
HOUIEHHEe CTpeabl Iporuba (BeIrudGa) K MJIHHE
L onHo3HayHO H3rubaeMoro yyactka pyHIaMeH-

Ta;

IUIA Ha3eMHOH 4YacTH 3JaHUA:

OTKJIOHEHHE OT BEPTHKAIH CTPOUTEIBbHBIX KOH-
CTPYKUMH (oce! KOJIOHH, CTEH, JUMTOBBIX ILIAXT
1 OPYIUX 3JIEMEHTOB);



CXXAaTHE WIM ycaJlka KOJOHH U IpYIruX OCTOH-
HBIX KOHCTPYKIIMH,

pacKphITHE TpelUH (IIPU UX ITOSIBICHUU), TH-
HAaMHKa X pa3BUTHS.

7.6. Jlna u3MepeHHUd BhIlLIEYKa3aHHBIX BUIOB
nedopManuu (1. 7.5) reofe3m4eCKUMHA METOTAMU
CO3IAIOT 0eOPMAYUOHHYIO OCHOB8Y — BHYTPEHHIOIO
M BHEIIHIOI.

HedopMallMOHHAas1 OCHOBA JOJIXKHA COXPAHSATh-
Cs1 HA BECh NIEPUOJl CTPOUTEIBCTBA U SKCIUTYaTALMH.

PexoMeHyeMast yacToTa poBeAcHUST HabJIIo-
JCHUY 33 KAXIBIM BHOOM AedOopMaLiuil NMpuUBeae-
Ha B Tabnuue 7.1.

7.7. I1lpn pacyeTe TOYHOCTH ONpEACACHUS I€-
popMaLiMif JOJIKHBI BhIICPXUBATHCS CIEAYIOIINE
HOPMBI TOYHOCTH:

CpeaHAA KBAIPaTHYECCKAS ITOrPEHIHOCTD OIpe-
OEJICHUS OC3aAKU BBICOTHOI'O 3JaHUS HJIH COOpPY-
XeHUs1 He no/xHa npesbiuatrs +1,0 Mm (FOCT
24846—81, CHull 3.01.03-84);

- [IpeaeabHbIE TOPU3OHTAJILHBIC ITEpEeMEILICHUA
Be€pXxa BBICOTHBIX 3TAHHK U COOPYXEHHHN C yye-
TOM Kp€Ha PYHIAMEHTOB B 3aBUCUMOCTHU OT BBI-
COTBI 3IaHUsI 7 He HOoJXHbI npessiiate (MI'CH

4.19-05):
no 150 M (BxirouurenpHo) — 1/500
400 M — 1/1000.

7.8. Ilpy nocTaHOBKE MOHHTOPHHTIA B IIEpU-
Ol CTPOMUTEJLCTBA BBICOTHBIX 3JJaHHH U COOPY-
XKECHUM, OpU BLIOOpE METOMOB M3MEPEHUM YYM-
TBHIBAIOT CIECAYIOLIHE OCOOEHHOCTH BBLICOTHOTIO
CTPOMTENIBCTBA: KOJeOaHUE TEMIIEpATYypPhl, OMHO-
CTOPOHHUM COJIHEYHBIM HarpeB, BETPOBYIO HAa-
Irpy3Ky (BHelIHUE (PaKTOpPhI), BUOpALIUMIO, HEPAB-
HOMEPHOCTh HAarpy3KH oA IEUCTBHEM IepeaBUX-
HBIX HOABEMHBIX YCTPOMCTB (TEXHOIreHHBIE daK-
TOPbI), CTECHEHHBIEC YCJIOBUS KaK BHYTPH, TaK U
BOKPYI CTPOMTEJIbCTBA M MAJIBIE IIPOCTPAHCTBA
IUIsT HaOMION€HUM M3-32 CPAaBHUTEJBHO MAaNbIX
rabapuToB QPyHIAMEHTOB.

151 “I3BMEpEHUH clIeayeT BRIOHPATh BPpEMA CY-
TOK, B KOTOPOM HMCKIIOYEHB! WIH MHUHHUMHU3HPO-
BAHBI BIIMSIHUS BBIILICYKA3aHHBIX (PAKTOPOB BO3ICH-
CTBHUAL.

7.9. Ilpu cTpOUTEABCTBE BBICOTHBIX 3MAHHUHU M
COOPYXKECHHUHN IPUMEHSIOT CIEAYIONIME METOBI U3-
MEPEHUH. N'€eOMETPHUECKOE HUBEJIHPOBAHHUE KOPOT-
KMM JIYYOM BU3HPOBAHUS, THAPOCTATHYECKOE HH-
BEJIMPOBAHUE.

I[Ipy KOHTpOJIE OTKIIOHCHUHM OT BEPTHUKAIU
MCIIOJIB3YIOT CIIOCOO BBIYMCIACHHUSI KpEeHa I1o Iapa-
MeTpaM BEepPOSITHEMIIEH TUIOCKOCTH HA MOHTAXHOM
FOPHU30OHTE U HAKIIOHOMEPHBIE UIMEPEHUS C IIO-

MOIIIbIO OITTUYECKHUX KBAJIPAHTOB.

Tao6nupga 7.1 — PekoMennyemMas 9acToTa nmpoBeicand HaOaionenHi 332 KaXabiM BHAOM AedopManmii

— L

1

HuxmmyHOoCTh
| 2—3 rona l
No BO BpeMs CTPOMTEILCTBA | Hocdic IKCIUIyaTaluuAa
- Bun nedpopmannm CTpOHTEND-
I1.I1. CTBa
BO3BEACHHS Hepes OKOHYaHue |[1—2 pa3a B
¢dbyHDhaMeEHTAa Smulm;% CTPOHTCEJILCTBA KBapTal
i - e rr——reTr—r———
[ I | AbcomoTHast ocajika + + + -+
2 | HepaBHOMEpHas ocanka + + F + 4
3 | KpeH ¢pyHAaMEHTOB + +- + +
4 | Ilporud ¢yBrameHTOB + + + +
5 | OTKI0OHEHHE OT BEpPTHKAIH
(KpeH):
- KOJIOHH — + + —_ —_ —
— - I — RO — —
- MM(PTOBBIX IIAXT — + + — — _
- MOHOJIMUTHOHM YacTH — + — — -
[ 6 |Cxarue wiM ycaaka KOJIOHH — + + — — _
7 | KpeH BepXHEl YacTH CTpPOM- — — + + + +

TEJIbHBIX KOHCTPYKIIUM

* PexoMeHAyeTCA MCNOIB30BATH ABTOMAaTU3MPOBAHHLIE CUCTEMBI.
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8. MHCTpYMEHTAJIbHBIH reoAe3nIeCKHH
MOHHETOPHHT BLICOTHBX 3IAHKH
H COOPYXECHHH B Ipoiecce CTPOHTEALCTBA

8.1. N3mepeHus nedopmalidii OCHOBaHHH QYH-
JAMEHTOB BbICOTHBIX 3XaHUU U COOPYXEHUH HaI-
JIEXHUT MPOBOIUTh O MeTomuKaM pasnena IIIITP
«MOHHUTOPHHT B IIponecce CTpouTeabcTBa». Pa3-
aen IIII'P nonxeH BKIOYATh. IMPOCKTUPOBAHHE,
U3rOTOBJICHUE U TEXHOJIOTHIO YCTAHOBKHU I€ONE3M -
YeCKMX 3HaKOB M (MJIM) OCallOYHBIX MapokK. Mec-
TOITOJIOKEHHME 3HAaKOB (MapoOK) JOJKHO OBITh 3all-
POEKTUPOBAHO B 3aBUCUMOCTH OT METOJOB H3MeE-
PEHHHA U C YUYETOM HHXCHCPHO-IFCOJNOIHYECKHX
YCJIOBHM OCHOBaHHUM. I TyOHMHA 3a10XKeHU I 3HAKOB
AOJIXHA OBITH COIVIACOBaHA ¢ aBTOpaMH IIpPOEKTA.

BpeMsi mpoBeieHNst H3AMEPEHUIA JOJDKHO OBITH
YBSI3aHO C KJICHAApPHBIM Ipa@HUKOM CTPOUTEIIb-
CTBA.
O6paboTka pe3ynbTaToOB M3MEPEHMI NOJDKHA
BKJIIOYATh INMOBEPKH IMOJIEBBIX XYPHAJIOB, BBIMHC-
NeHUue BeIUYHMH AehopMaliuif, OILICHKY TOYHOCTH
IMPOBEAECHHBIX MOJEBEIX pabOT, COCTAaBICHUE BEIO-
MOCTEH IO KAXIOMY IIMKIIY H3MEPEHHUH U HX I'pa-
bHnyeckoe o(POpMIIEHHUE.

O6paboTKa pe3yabTaTOB JHODKHA OKAHYUBATD-
Csl COCTaBJICHHEM TEXHHYECKOI0 OTUETA.

8.2. UHCTPYMEHTANBHBIA IreOfe3nudeCKU MO-
HUTOPHUHI BBICOTHOIO COOPYXE€HHS B Ipolecce
CTPOMTENLCTBA JODKEH IPOU3BOOUTLCS B COOTBET-
CTBUH C TEXHUYECKHUM 3adaHUEeM 3JaKa3zuukKa, CO-
[JIAaCOBAaHHLIM C ITPOCKTHOM OPraHU3aLMECH.

Bwcomnas degpopmayuonnas ocnoea

8.3. BricoTHas nedpopMallMOHHas OCHOBA IIpe]-
Ha3HAYaeTCs IS

HaOJIIOleHUH 32 OCaJKaMHU OCHOBaHUM, PyH-
JAMEHTOB U CTPOMUTEIBHBLIX KOHCTPYKIIMM 30aHUSA
WIH COOPYXEHMS,

ONpeNe/IeHUsI CXAaTUs WIHM yCaaKH KOJIOHH U
OE€TOHHBIX KOHCTPYKLIUH;

HaOMmoaeHN# 33 0CalKaMyU OCHOBAHHA U (DYyH-
JAMEHTOB BO BpeMsl 3KCIUIyaTallUM.

8.4. TunoBast BLICOTHAA reosie3HYeCcKasi OCHOBa
BBICOTHOI'O COOPYXXCHHUS BKIIOYAET B CcOA:

BHELIHIO (MCXOAHYIO) BBICOTHYIO OCHOBY;

IIPUBA30YHBIN XOI,

BHYTPEHHIOIO OCHOBY IS HAOMoaeHKs 3a ne-
(GopMaIIUAMH KOHTPOJIUPYEMOIO COOPYXKEHHS;

KOHTPOJIBHYIO OCHOBY Ha MOHTaXHBIX TOPH30H-
Tax;

KOHTPOJIbHbIE CTAHUUM (TOYKH) IJIST U3Mepe-
HUSI OTKJIOHEHHUH OT BEPTUKAIH (HAKJIIOHOMEPDHBIE
M3MEPEHUS) M LLUEJIEBBIE MAPKH.

Ha puc. 8.1 npuBeaeHa Tunosast cxeMa BbICOT-
HO# Ireone3n4YeCKOM OCHOBLI V1A HaboneHU 3a
nepopMalsIMU.

8.3. B xauecTBe BHEIIHEH UCXOMHOM BBICOTHOM
OCHOBBI PEKOMEHIYETCSA HMCIOJb30BaTh KYCT IJIy-
OMHHEIX perepoB. UUCI0 UX HOJDKHO OBLITH HE Me-
Hee TpeX. Peneprl 3aKnanbIiBalOTCA Ha TIYOMHY He
MEHEE Tpex MeTpoB. KOHCTpyKusi IyOMHHOIO pe-
1iepa NOKa3aHa B NpWIOXeHUH 1. B ru1aHe oHM nos-
XHBI pacnoJjiaraTbCd Ha JUHHHM UM [0 YIJIaM

0)

raadil Blitwcnrinanns

-------------------------
llllllllllllllllllllllllllll
iiiiiiiiiiiiiiiiiiiiiiiiiiii

Puc. 7.1. Tanosasg cXxeMa BHICOTHOH OCHOBM A1 HAO0/MOAenus 3a AedopManuEaMu

a — CTaguvs BO3BeAcHUS (PYHIAMEHTA, 6 — CTaIus BO3BEACHUS 30aHWUA; I — BHEIUHSA UCXONHAs BLICOTHAS OCHOBA; 2 —
IIPUBSA30YHEIN XOX;, 3 — BHYTpeHHAH nepopMalMOHHAs CeThb; 4 — KOHTPOJAbHas1 Ne(OpMALMOHHAS CETh; S — ITTyOMHHBIN
penep; 6 — ocamoYHass MapXa B oly; 7 — ocago4yHasd MapKa Ha KOJIOHHE
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pPaBHOCTOPOHHEro TpeyrojbHuka. PaccrossHue
MEXIY COCEAHUMH penepaMy HE HOJIKHO Hpe-
BeiIaTh 12 M. KycT pennepoB cIyXHUT UCXOIHOM
BbICOTHOM OCHOBOMH, OIIpelecisiecT €€ CTAa0OUJIb-
HOCTb K4aK BO BpE€MS CTPOMTEJbLCTBA, TAK H B
[Iepyoa 3KCIUTyaTaluy. B KauecTBe HCXOOHOM BbI-
COTHOH OCHOBBI MOI'YT HCIIOJIb30BAThCSI CTEHHBIC
penepnl, YCTaHABJICHHBIE B IOKOJBHBIX YacCTsX
3MaHAN U COOPYXECHHI, ocagka (PyHIAMEHTOB
KOTOPBIX HNpakKTH4YeCKH cTadbwiu3snposasack. K
HUM OTHOCSTCS CYLUCCTBYIOLIHUE CTCHHBIE U TPYH-
TOBBI€ penepbl roCyZapCTBEHHON (ropoacKoil)
reoyie3andecko cetu MOCKBBI, CTAOUIBLHOCTD
KOTOPHIX ITOATBEPXKAEHA MHOTOJIETHUMMU U3Mepe-
HUSMH.

8.6. UcxonHas BBICOTHAS OCHOBA JOJLKHA pa3-
MELAThCS:

B CTOPOHE OT IIPOE3[0B, ITOA3¢MHbIX KOMMY-
HUKAIUKA, CKIaACKUX U OPYTUX TEPPHUTOPHU, TAE
BO3MOXHBI BUOpALIUM OT ABMXECHUSI TPAHCIIOPTA,;

BHE 30HbI PACITPOCTPAHECHHS JABJICHUS HA IPYHT
OT KOHTPOJIMPYEMOI'O BO3BOAUMOIO 3MaHUS WIH
COOPYXEHMUS;

BHE 30HbI BJIUAHHSA BHOBE CTPOSILIUXCA 3MaHUMN
U COOPYXECHHH.

IIpakTHyecku yaajieHMe UCXOAHON BbBICOTHOM
OCHOBBI OT COOPYXCHHS NODKHO OBITH HE MeHee
150 M.

H3MepeHHs1 1 KOHTPOJIb CTaOMWIBHOCTU BHELI -
He# UCXOIHON BbICOTHOM OCHOBBI OCYILECTBIAIOTCS
reoMeTpUYEeCKHMM HUBEJIUPOBAHUEM KOPOTKUM BH-
3UPHBIM JIYUYOM (IIpuaoxenue 12).

8.7. IIpUBSA30YHBINA XOA SIBJISAAETCS CBSA3YIOIIUM
3BEHOM B CXEME U3MEPEHUN MEXIY BHEIIIHEHN HC-
XONHOH OCHOBOM U BHYTpeHHEH aedopMaliHoOH-
HOH OCHOBOM U UCHOJb3YETCH JUIA Nepeaadyyl Bbi-
COT OT UCXOAHOMN BBICOTHOM OCHOBBI Ha TaK Ha-
3bIBaeMbl€ OCALOYHbBIC MAPKH BBICOTHOTO 3/1aHUA
WU coopyxXeHUs. [IpUBsI30UHBIN X0 3aKpenis-
eTCs ClellUAJIbHEIMH KOCTBUISIMA THUAMETPOM HE
MeHee 50 MM, 3aOUTBIMH B 3€MJII0 HA IITyOUHY
0,5 m.

N3MepeHHs: B MPpUBA30YHOM XOI€ BBIITOJIHSIOT
METOIOM NeOMeTPpUYECKOr0O HUBEJIMPOBAHHUSI KOPOT-
KM BU3UPHBIM JIYYOM B IIPSIMOM M OOPAaTHOM Ha-
ITpaBICHUSIX.

8.8. BHYTpeHHSIs1 BBICOTHAsi OCHOBA ITpeHAa3-
Ha4dYcHa VIS HAOMIOACHHS 32 OCAAKAMU OCHOBAHHUM,
(hbYHAAMEHTOB H Jp. CTPOUTEILHBIX KOHCTPYKIIMH B
[EpHOHN CTPOMUTEIBCTBA.

BHyTpeHHSI9 OCHOBA 3aKpervisieTcsl OCaqOYHbI-
MM MapKaMH B rmoay pyHIaMeHTa Wik OCaIOYHBIMUA
MapKaMH Ha KOJIOHHAX ¥ MOHOJUTHBIX KOHCTPYK-
IIMSIX HAO3€MHOM 9aCTH 3paHus (IIpuiioxeHue 1).

8.9. OcagoyHbple Mapku B byHIAMEHTAX YCTa-
HABJIMBAIOTCSI B HHXKHEH 4YACTH HECYHIMX KOHCT-
PYKIIHH IO BCceMy TIEpHMETPY 3I0aHHUS (COOopyKe-
HUs), BHYTPH €ro, B TOM YUCJIE HA YIJIaX, Ha CThI-

KaX CTPOUTEJBHBIX OJIOKOB, 110 00€ CTOPOHBI Oca-
JIOYHOTO WJIM TEMIIEPATypPHOTIO 11IBa, B MECTaX IIpU-
MBIKAHUS TPOHNOABbHBIX U IOIEpEYHBIX CTEH, HAa
nolepeYHbIX CTEHAX B MECTax IepecedYeHHUsI UX C
MpOMOJIbHOM OChIO, HA HECYLIMX KOJOHHAax. Oca-
MOYHbIE MAPKH T10 TIEPUMETPY PacIiojaralorcs ye-
pe3 15 M, Mo MpOXOJILHBIM M MOMEPEYHBIM OCSIM.
B cpenHeM Ha PYHAAMEHTHYIO IUTHTY 3aKJalbiBa-
IOT OAHY MapKy Ha rwromaay 100 m2.

8.10. KoHKpEeTHOE paclioNoxeHue ocalOYHbIX
MapoK Ha (pyHIaMEHTAX 3HAHUSI WIH COOPYXCHMUS,
a TaKKe KOHCTPYKIIMM MApOK OIIpeAeasiOT B TEX-
HHYeCKOM 3agaHuu Ha MoHutopuHr u IIIITP,
COIJIACOBAHHOM C IIPOCKTHOM OpraHH3allUucHl.

Ocano4yHbIie MAPKH Ha KOJIOHHAX M JPYIUX Bep-
TUKAJBHBIX MOHOJIMTHBIX KOHCTPYKLIUSIX YCTAHAB-
JIMBAIOTCA HAa OJHOM YPOBHE.

HUsMmepeHUs NpeBbIIIIEHUHA UCXOIHOTO U MOH-
TaXXHOT'O F'OPU30HTOB CJIEAYET IIPOHU3BONUTH IBYMSI
HUBEJIUPpAMHA C ONHOBPEMEHHBIMH B3SITHSIMH OT-
CYETOB IO PYJIETKE.

N3MepeHHus NpeBLILICHUMH MeXIy MapKaMu
OCHOBbBI BHYTPEHHEH CETH BBIMIOJHSIOT METOAOM
r€OMeTPHYECKOTO HUBEJIUPOBAHUSA KOPOTKMM BH-
3UPHBIM JIy4oM (IMpuiioxeHue 12).

8.11. BricoTHas OCHOBa HA MOHTAXHbIX TOPH-
30HTAaX NpeaHa3HaYeHa JJIst KOHTPOJISA OTKJIOHEHHSA
[IOCTPOCHHOM Y4CTH OT BEPTHKAIU U KOHTPOJSI
CXaTUsl WIM YCaAK¥ KOJOHH (CTEeH) WiIU OETOH-
HBIX KOHCTPYKLMIA ITO MEPE BO3BEACHUA CTPOUTE b
HBIX KOHCTPYKUMK. OCHOBAa MOHTAXHBIX NTOPH30H-
TOB JOJDKHA ITOJIHOCTHIO ITOBTOPSITh BHYTPEHHIOIO
OCHOBY, 3aKpeIUIEeHHYIO OCa/IOMHbIMHY MAPKAMH Ha
KOJIOHHAX WJIH MOHOJIUTHOM 4YacTH Ha HHXHEM
(ucxonHoM) ropu3oHTe. Ilepenadya BbICOT C BHYT-
pEHHEN OCHOBBI MUCXOOHOTO FOPHU3OHTA HA TEKY-
II[YIO OCHOBY MOHT&XXHOI'O TOPU30HTa OCYIII€CTB-
agercss 20- win 50-, 100-MeTpoBBIMU METAILIU-
JecKMMHU pyieTkaMU ¢ HaTsekeHUeM (10 kre). KoH-
TpOJIb IEpedaYd BbICOTbI MOXET ITPOU3BOOUTHCS
Na3epHbIMU pPVJIETKAMH (PYYHBIMU Na3epHbBIMHU
nanpbHoMepaMH). [IpH KOoHTpoJie OTKIIOHEHMH OT
BEPTUKAIHN UCIOJIB3VIOT CITOCOO BRIYUCTIEHUSI Kpe-
Ha 110 MapaMeTpaM BEPOSITHEHIIIEW TIJIOCKOCTH
(mpmwroxeHue 13).

8.12. JIomoJIHUTEJIBHO HA KOHTPOJIbHBIX MOH-
TAXHBIX TOPHU3OHTAX (JUIA UBMEPEHHUS OTKJIOHEHUH
OT BEPTHUKAJIHU) Pa3MEUIAIOT KOHTpOJbHBIC CTaH-
IIUU, BKIAOYAIONuUe B cebst:

3aKJIAAHBIC IS HAKIIOHOMEPHbBIX U3MEPEHUH;

clieMajibHbIE MAPKH JISI HAKJIOHHOTO TPOEK-
TUPOBAHMUSI.

8.13. Metannuyeckue 3aKinamHble U HaKJIO-
HOMEPHBIX H3MepeHuH pasmepoM 200%200 MM yc-
TAHABIHBAIOT HA KaXIOWU KOJIOHHE BAOJIb IIPOHOJIb-
HBIX U MOIepeYHbIX oceil BEICOTHOro 3naHust. Or-
KJIOHEHUSI OT BEPTUKAUIN H3MEPSIOT ONTHYCCKUM
kBaapanroM KO-10.
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3.14. [lng u3MepeHHUsI KPEHOB U OTKJIIOHEHUH
OT BEPTUKAIM HAA3€MHOU 4YaCTHU COOPYXEHUS B
[Ipoliecce €€ BO3BEACHUS BAOJIb BBIOpAHHBIX ITOIIE-
PEYHBIX U ITPONOJBbHBIX OCEH C BHEIIHEH CTOPOHBI
3MaHUS 3aKpeIUsioT MapKu (npuiaoxeHue 1). Ha
MECTHOCTH B CTBOPE MAapoK (GUKCHUPYIOT ITOCTOSTH-
Hble TOYKH CTOSSHMS TCOLOJIUTA.

ITocTOSHHBIE TOYKH CTOSTHUS T€OIJOJHUTA NOJI-
XHBI paciojaratbCa He OJMXe BBICOTHI 3aHUS H
3AKPEIVISTHCS CIICIUAIEHBIMHY KOCTBUISIMU THUAMET-
poM He MeHee S0 MM, 3a0UTBHIMM B 3eMJIIO HA DIIy-
ouny 0,5 M.

H3MepeHHsI KPEHOB H OTKJIOHEHUM OT BEPTH-
KaJIBHOCTH BBITOJHSIIOT METOJIOM HAKJIOHHOIO IIPO-
EKTHPOBAHHSI ACTPOHOMHYECKHM TEOLOIHUTOM
HKM-3A.

8.15. B ciyyae nosiBieHMs TpeniuH BBICOTHASA
reofe3n4ecKasi OCHOBA JOIOJHSIECTCS KOHTPOJILHBI-
MU CTAHIMSIMHU HAOMIOOEHUS 34 PACKPBITUEM TpE-
muH. [Uis onpeaejieHusl pacKpbITUsI TPELIUH pe-
KOMEH/IYEeTCA 10 00EMM CTOPOHAM OT HEE 3aKperll-
JISITh KOHTPOJIbHBIE MAPKH, KOHCTPYKLIUS KOTOPBIX
[TO3BOJISIET U3MEPSATH PACCTOSHHE MEXIY HUMH C
IorpeIHocThIO HE 6oJiee 0,5 MM.

9. UncTpyMeHTANLHDBINA reoie3neCKMii
MOHHTODHHT BBLICOTHLIX 3JAHHH H COOPYXKeHHH
B Iponecce 3KCILTyaTauMH

9.1. B nepuox 3kciiyatauMd MOHHUTOPUHT
BbICOTHBIX 3JAaHUN M COOPYXKEHUM NpOBOIUTCS
[IpEUMYILECTBEHHO C HCIOJbh30BAHUEM aBTOMA -
TU3UPOBAHHBIX CUCTEM HA OCHOBE BHICOH3ME-
PEHUH.

HoMeHk1aTypa aBTOMaTU3UPOBAHHbBIX CHCTEM
NOJIXHA MpeAyCMaTPUBATh U3MEPEHUE B PEAJIBHOM
MacIuTade BpeMeHU CIEAVIOILUX I'eOMETPHYECKUX
[IapaMeTpoB IehopMalivi:

HaKJIOHA U HepaBHOMEPHOM ocanku (pyHIaMeH -
Ta 3JaHUN U COOPYXKECHUM;

OTKJIOHCHHUS OT BEPTUKAIU M KOJIEOaHUI Bep-
Xa 30aHUS ¥ COOPYXECHMUS;

Kpy4deHHS BEpXa 3[aHUS U COOPYXECHUS.

1 U3MepeHrst HAaKJIOHOB U HEPABHOMEPHOIA
ocankyl (pyHIAAMEHTA 3aHUS U COOPYXECHHUS UC-
OJIB3YETCS CTAIMOHAPHAS BHACOTUAPOCTATHYEC-
Kasi cucreMa (rnpwioxeHue 14), It OTKIOHEHUA
OT BEPTUKAIH, KOJICOAHMI 1 KPYUYSHHS BEpXa 31a-
HUSA — BMACOMIMEPHUTEIIbHAA CHCTEMA IS U3Me-
peHUsI KOJMeOaHUM M IUTAaHOBBIX CMELICHUI Bepxa
3MaHHU U COOpPYXKEHUHM (IIpuioxeHue 15) u cra-
MOHapHasi aBTOMaTU3UPOBAHHAS CUCTEMA KOHT-
poJia gedopMaliuif HA OCHOBE OOpPATHBIX OTBECOB
(npwioxeHue 16).

9.2. ABTOMaTU3MPOBAHHBIE CUCTEMBI MOHUTO-
PUHTA JO/IKHBI 00ECeYHBAaTh CACAYICHIHE TOYHO-
CTHU M3MepeHUsI AedopMallMi B 3aBUCHMOCTU OT
BBICOTBI 3JAHUA:

14

HAaKJIOH PYHIAAMEHTA 3MAHUS

U COOPYXEHMSA 1:100 000
OTKJIOHEHHE OT BEPTUKAIM BEpxa

30aHUSI U COOPYXKECHHS 1:50 000
KoJiebaHUs Bepxa 3JaHUus

K COOPYXECHMUS 1:50 000
KpYYCHHE BepXa 30aHMs

U COOPYXEHUS 1:50 000

CucreMbl ABTOMAaTU3HPOBAHHOIO MOHHUTOPHUHI'A
IOJDKHBI o0eclieynBaTh U3MEpeHUe nedopManuii
B IoJjioce yactorsl 0—12.5 I'11.

OrnepaTHBHOCTD NOJYYCHHUS UTOI'OBBIX PE3YIIb-
TATOB B CUCTEME aBTOMATH3UPOBAHHOTO MOHMTO-
pHHra JoJLXHa ObITh He 6oJice 1 MHH.

Bcsg uHpopMalyss B CHCTEME aBTOMATU3HPO-
BAHHOTO MOHHUTOPHHIA HOJKHA BBIBOAUTHCA Ha
MOHHUTOP M OBITH HATJISIAHOM.

Bxonsiimiue B aBTOMaTU3UPOBAHHYIO CHUCTEMY
MOHMTOPHHIA HU3MEPHUTECIBHBIC AATIUKU HTOJIKHBI
onpeneIsiTh AePOpMaALIMOHHEBIE MTAPAMETPHI ITPSAMbI-
MH HEIIOCPEACTBEHHBIMU U3MEPEHMUAMHU H BXOLUTD
B peecTp M3MEpPUTEIIbHBIX CPEACTB Pocrexperyiiu-
POBAHUSA U MMETh METPOJIOTMICCKUE CBUIACTEIID-
CTBA.

HapaboTka Ha oTKa3 U3MEpMTEIbHBIX HaTYU-
KOB aBTOMAaTU3UPOBAHHBIX CHCTEM MOHMUTOPHUHIA
noJeKHa ObITh HEe MeHee 25 000 y.

Ilpn nocTHXEHUU NTpeaeIbHbIX 3HAYECHHUH e~
dopMalMiA aBTOMATU3UPOBAHHAA CHCTEMA MO-
HUTOPMHIa JOJIXHA BbIpabaThIBaTh CUTHAJ Tpe-
BOTH.

9.3. JList KOHTpOoJIsI HAKIIOHOB (pyHJaMEHTA JOJI-
HBI ObITh YCTAHOBJIEHBI H3MEPUTEJIbHBIE NYHKTBL
(xene3obetoHHbIe cToNOBI 300%300%300 MM, Xe-
CTKO CBSI3aHHbIE ¢ PYHIAMECHTOM 3IaHHA), KOTO-
pbie JOJXHbI PacIiojlarathbCs BAOJIb IJIABHBIX OCel
3MaHUSA JJIsE U3MEPEHUS IIPOMOJIBHBIX U ITOIEPEY-
HBIX HAKJIOHOB. 1o Kaxmo# U3 oceut JOJKHO OBIThH
YCTAHOBJIEHO HE ME€HEE€ 5 M3MEPHUTEJbHBIX ITYHK-
TOB. Ha H3MepuTebHbIE NYHKTHI YCTAHABIUBAIOT-
CSI TOJIOBKHY BHICOIHMIPOCTATUYECKOM CHUCTEMBEI,
coeIMHEHHBIE IIUTAaHIraMU, 3aII0JIHEHHBIMHU CIIE1IU-
AJIBHOM XUIKOCTBIO.

N3MepuTteibHbIC DATYNKU (BUACORATIUKH ) IUTS
U3MEPEHUS OTKJIOHEHHUS OT BEPTUKAIH, KoJseha-
HUH M KpydYeHUS Bepxa 3JaHUA U COOPYXECHHUSA
IOJDKHBI YCTAHABINBATHCS HA U3MEPHUTEbHBIE ITyH-
KThl (kesie300eToHHbIe cToa0b1 400%400% 1000 MM,
’KE€CTKO CBsI3aHHbIE ¢ (PYHIAMEHTOM 3JaHHKs ), pac-
TTOJIOXKEHHBIC IT0 JMAaroHAIM 31aHus. MaMmepurenn-
HbBIX JATYUKOB (BHUAECOIATYMKOB) HOJKHO OBITH HE
MEHee JIBYX.

B BepXxHe# yacTH 3qaHUS HA OJITHOM BEPTUKAIU
C U3MEPHTENbHBIMHA JaTYUKAMHU (BHIACONATYNKA-
MM ) HOJIKHBI OBITH YCTAHOBJIEHBI BUSHPHbIE Map-
K. Mexay H3MepUTCAbHBIMK XaTIHKAMHA (BUIEO-
OJATYUKAMH) U BUSHUPHBIMU MAapKaMH NOKHA OBIThH
obecriedeHa MpsaMast BUAUMOCTD. 1 stoil 1enu



MOTYT OBITb UCITOJIB30BAHBI JIECTHUYHBIE TIPOEMBI,
NUQTOBBIE IUAXTHI, OTBEPCTHS B MEPEKPBITUAX H
T.1. JluaMeTp CKBO3HOIO OTBEPCTHSA 1 obecrieye-
HHUsS [IPAMOXA BUAMMOCTH AOJDKEH OBITH HE MCHEC
500 mM. JlonnyckaeTcss cTpouTh CUCTEMY HabmI0€--
HUM OTKIOHEHMUU OT BEPTUKAIU IIIATOBHIM METO-
IOM C 11aroM, paBHBIM BBICOTE ITOXAPHBIX OTCE-
KOB (HanpuMep, 15 3raxeit, 30 sTaxeit u T.1.).

9.4. Bce usmepuTesbHbIe JATYHKHM JOJDKHDBI ObITE
3ALIUIIEHB] KOXYXaMH (BaHAAIO3ALUILIEHHOCTD).

9.5. Bce uaMepuTeNbHbIE ITYHKTHI JOJDKHBI OBITH
obecrieyeHsl JEKTPONUTAHUEM TOCTOSHHBIM TO-
KOM HanpspokeHuem 12 B.

9.6. N3meputebHble NYHKTHI OOJDKHBI OBITH
CBSI3aHbl C LIEHTPAIbHHM (IUCIETYEPCKUM) ITyH-

KTOM KaHalOM CBSI3M 4-XWIbHBIM KaOeneM Tuma
«BHTas 11apa».

ILleHTpanbHBIN (OUCIIETYEPCKHUM) NMYHKT OJ-
XEH OBITh OCHAIIEH KOMIIBIOTEPOM HE HHUXeE
«Pentium-4», KOHTpPOJUIEPOM Ui BBOJ1a BUIIEOCHT -
Haj1a B KOMITBIOTED ¥ IPUHTEPOM ISt ZOKYMEHTH -
poBaHUS HHPOPMALIUH.

9.7. CucreMbl aBTOMAaTH3UPOBAHHOI'O MOHUTO-
PUHTAa DOJIXKXHBI UMETH BO3MOXHOCTH BHYTPECHHEN
METPOJIOTUYECKOM KAaNUOpOBKH 6€3 IeMOHTaxXa
U3MEPHUTEIbHBIX JATYUKOB.

3aMeHa U3MEPHUTEAbHLIX JATYUKOB aBTOMATH -
3UPOBAHHON CUCTEMbl MOHHUTOPHHIA MIPHU BHIXOJIE
M3 CTPOA HE JODKHA NPHUBOMHUTH K IOTEPE UCXOH-
HBIX JaHHBIX.
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IlpoOoaxcenue npunroxcerus 1
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Ipodoaxcenue npuroxcernus 1

Ocanoannie MapkH,
3aKpeIVIseMple Ha BEPTHKAIDHO PACHON0XKEHHBX KOHCTPYKIHAX

ITnockass Mapka

ITnactHa ¢ BeJeHUSIMH

Mapka H3MepeHHs KPeHOB H OTKJIOHEHHI OT BEPTHKAIH /19 HAKJIOHHOIO NPOEKTHPOBAHHSA TEOA0JHTOM




NNPHMJIOXEHMUE 2
TPEBOBAHUS K TOYHOCTH I'EQJE3NYECKHX U3MEPEHHA

Bun pabor Cpennsisi xBaapaTHueckasi olumbKa
N3MepecHHE YIJIOB - 3"
HN3mepeHuit THHUHA 2,0 MM
O;penenenne B3aUMHOIO :I;J—on::cu;m CMEXHBIX TTYH- 2,5 MM

KTOB BHEIIHEH pa3zdbMBOYHOM CETH

OmnpeneieHHUEe MONOXKCHUA TOYKH U3 H3MEPEHHUH CITO- 3,0 MM
cobamMu NpsaMON WIM OOpaTHOH TUHEHHO-YIJIOBOU 32-

CEYKH

BBIHOC OCEBBIX PUCOK CITOCODOM MOJSAPHOH 3aCEYKH 2,0 MM

[IepeHOC TOYECK MO BEPTUKAIN LIArOBBIM METOIOM Ha I5M™ 90 M 150 M 240 M
BeicOoTy H '

0,84 MM 1,8 MM 2,3 MM 3,0 MM

[lepegaya OTMETKH HIArOBBIM METOAOM Ha BBHICOTY H I5M 30 M

150 m 240 M

2,75 MM 4.0 MM 9,0 MM 11,3 MM

OnpepgeneHUeE MPEeBBILICHAS HA CTAHIIUH 2,5 MM

IMMPUITOXEHMHUE 3

INOJIEBBIE JOITYCKH IIPHA ITPOU3IBOACTBE PABOT

Meroa aaHEeHRO-Yra0BbIX NOCTPOCHHN ¢ HCHOJIb30BAHHAEM 3JIEKTPOHHBIX
TAXEOMETPOB:

HE3aMblKAaHHUE TOPU30HTA — 8" (IIpU HAJIUYHMM 00J1ce ABYX HANpPaBICHUH);
Pa3HOCTb B PE3yJIbTaTaX JHHEHHBIX U3MEPEHHUHN (ITPAMO—OOpaTHO) — 5 MM;

YTJIOBas HEBS3Ka B 3aMKHYTBIX (PUTypaXx i_ 8”Jn, rae n — YKUCIIO BEPIUMH B NOJMUIOHE;

20000
MeToa CHyTHHKOBBIX HA0/ONEHHNM:

OTHOCHUTCJIbHAA HCBA3Ka4 B [TOJTUT'OHC

PDOP < 5,0;
BpeMsi HaOmoneHni Ha nyHkre = 0,7 — 1 4.

[Iepenaya oOTMETKH Ha CTPOHILIOMIAAKY OCYIIECTBIACTCA IO METOMHKE H ¢ CODJIIONCHHEM NOJIEBLIX JOHYC-
KOB HHBeJuposaHus IV Knacca:

OOITYCTUMAasi BBICOTHAsI HEBSI3Ka NMOACYUTHIBaeTCs Mo dbopmyre 7.5Jn, MM, Toe n — YHCIIO CTAHIMIA B
XOIC.
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Obnacre NpUMEHEHUSsI

Co3naHMe BHEUIHEH pa3-
OMBOYHOH OCHOBEI

Ycaosusa obecriedeHUS TOYHOCTH U3MEpEHHH

-

ON1eKTPOHHBIA TaX€OMETP
C MapaMeTPaMH TOYHOCTH:
U3MepPECHHNA PACCTOSHHUHA — 2 MM;

yrja — 3"
be3oTpaxarenbsHbI B MUHUMaQIbHBIX Npelesax
150 M

CryTHHKOBBIC ITPMEMHUKH
OnHo-, AByXUacTOTHHIE C TOYHOCTBIO:
onpefesIeHUs] KOOPAWHAT — 5 MM;
BLICOT — 3 MM

ITPUIOXEHUE 4
YCJIOBHAS OBECIIEYEHMA TOYHOCTHU I'EOJIE3NYECKUX U3MEPEHHUNA

[TpuMevanue

— sy

SET 330R «Sokkia»;
TTS 3603 «Trimble»;
TPS 1203 «Leica Geosystemss»;
GTS 603CAF «Topcon» u np.

|

Trimble 5700; Trimble 5800; Leica
1200; Nov Atel Topcon Net 63;
«Irimble»; Z-Xtreme «Ashtech»;

ProMarc2 «THALES
Navigation» u ap.

Co3nanme BHYTpEHHEH
pa3OHBOYHON OCHOBEI
Pa36uBouyHbI¢ paboThH

v

DJ1eKTPOHHBINA TaxeoMeETP
C rapaMeTpaMHd TOYHOCTM:
H3MepPEHNS] PaCCTOSSHUM — 2 MM;
yria — 3"
besoTpaxaTenbHBIHA

SET 330R «Sokkia»;

TTS 3603 «Trimble»;
TPS 1203 «Leica Geosystems»;
GTS 603CAF «Topcon» n ap.

il

v

ITepeHoc oceit M ToUeK Ha
MOHTAXHEI€ TOPU3OHTHI

.l

N ——— .

3eHur-J1IOT
CHyTHUKOBbIE IIPUEMHUKU
IBYX4aCTOTHbIE C TOYHOCTbIO:
onpencnaeHUsI KOOpAUHAT — 5 MM;
BbICOT — 3 MM

|

HIaroBsiM MeTOAOM Yepe3 S aTaxeid

PZ1-100 «Trimble» ZL «Leica
Geosystems» u ap.

OnpeneneHye BRICOT TOYEK
M NepeHOC OTMETOK Ha
MOHTAXHBIE TOPHU3OHTHI

—r
Husennp tvna H3

C KOMIUIEKTOM pEeK
Pynerka 30-—-50 M ¢ MWUIMMETPOBBIMU JENCHHUS -
MU

IIpn nepesoce orMeTOK — 1uaro-
BbIM MeToloM yepe3 10 3Ttaxei
4H-2KJ1 «YOM3»
AT-G3 «Topcon»
HJI20K «YOM3»

Rugby 100 LR «Leica

Geosystems» U 1p.
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4500 HECKORWKD ORMaNOMNNX Baoxos, mo npueodam ux nepevans)
Cepitx 1t HoMep knoliMa npeamay el nosepin (ccam Taxite ccpix i HoMep HMEIOTCS)

sapockoil nomep (lomepa) 034665

npuiaienauice  3AQ «daran Cneucrpoi»

HAUMEROSANKE KpUINIECKO20 (Priousecxoro) suya, HHH

[IOBCPCHIO I COOTUCTCTRIN C MII PT 525-99
HAUMENOSANIE | KOME) DORKYMEHMA KA MEMIOVUKY NIOsEpXY

¢ NPHMCHCIHNCM ITRIIOHOB.
HAUMENOSANNE, JCEOJCKUH NOMED, PAIPIRD, KRUCC VAL NOIPEUINOCITY

[P CHCAYIOUUIX IHBYCHUAX BAIIOLUIX (HhaKTOPOD

NPUSUOAM NEPENEHL EAUNIOUIUX

PaxmMopOs, HOPMUPOSANNMX § COXYMENTIE KA MEMOIUKY NUSEPKN, C FXAIGHUEMN KX IHONEN L]
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JTOCT 10528
Havansunk a0, Ne 445 %ZEC_.(-H B.K. llepexpecr
MHUNNARW, Basuaus

ACJVXHOCTR PYKOBOANTEAA
A.H. Caxosyen

HOAPRIACHECIHIA
vruyuare, gasinius

ﬂouc ITe)ib

“02* ceuralbpa 2004 r.
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[IPUAOXEHHUE 6
(cnpaeoyHoe)

TPEBOBAHMA K TOYHOCTHU MPUEOPOB U USMEPEHUH

TpebyeMyl0 TOUHOCTh U3MEPEHUH UIST pa3ou-
BOYHEBIX paboT 11e1eCO00pa3HO OIpencasaTh B Be-
JIMYMHAX CPEAHUX KBAAPpATUYECKUX WIH IIpeaesib-
HBIX (HOITyCTUMBIX) HOIPEINHOCTEN (OTKIIOHEHUI ).
COOTHOLUECHHUE MEXOY MPpEACIBHON O U CpeaHeH
KBaAPAaTHYECKOHA G IMOrpelIHOCTHIO OIpeaAesieTCs
dopmynou

d = 10,

rie + — HOPMHUPYEMBIM MHOXMUTEIb, IPUHUMAE-
MBIH B 3aBUCHMOCTH OT OTBETCTBEHHOC-
TH paboT paBHBIM 2; 2,5; 3 C IOBepHU-
TE€JIBHOA BEPOATHOCTHIO COOTBETCTBEHHO
0,95; 0,98; 0,9973.

COOTHOLIEHHUE MEXIY HJOIMYCKAEMBIM OTKJIOHE-
HUEeM (MIpencabHOM NOrpeLIHOCTBIO) O U AOMyC-
KOM A, HOPMHUPYEMBIM B CTaHZAPTAX, OIIpEHEIsI-
eTcst GOPMYIIOH

A
O =—.
2

HopmaTrnBHas ¥ pacyeTHast TOYHOCTh U3Mepe-
HUHA IpHU BBHIIIOJIHCHUU reoae3ndecKux padboTr Ha
CTPOUTEJIBHOM IUIOIIAAKE AOJXHA OBITh OOccrie-
yeHa NNpUMMEHECHHUEM NPpUOOPOB COOTBETCTBYIOLIEN
TOYHOCTH.

[Ipu BEIOOpE 316KMPOHHO20 Mmaxeomempa He-
00XOAUMO I/IABHBIM O00pa30M YYHUTBIBATD. IIOIpeL-
HOCTh M3MCPCHHSI PACCTOSSHHH He Oonee 2 MM,
U3MEpEHHUs YITIOB — 3, BO3MOXHOCTb paboOThHI B
npenenax 150 M B 6e30TpakaTeIbHOM PEXUME WIH
Ha pedIeKTOpPHbIE MapK{; HaJliMyue BHYTPEHHeN
MaMATH, pyCU(PULUMPOBAHHOCTD, BHYTPEHHEE ITPO-
rpaMMHOE ObccrieyeHUe, peulalollee 3a0aym pa3-
OMBOYHBIX paboT.

[Ipu BbIOOpE s1a3epHOCO OasvHomepa (pysemixu)
HEOOXOAMMO YUUTHIBATL. NOI'PEIUIHOCTD U3MEPEHMS
PAcCTOSSHUM He 0oJiee 2 MM, BO3MOXHOCTD PabOThI
B O€30TpaXXaTECJIbHOM PEXHMME, HAJTUYUE BHYTPEH-
HEH IMaMATH.

Cnymuuxoeuiti npuemMHuK JOJDKEH OBITh ABYX4YacC-
TOTHBIM, C TOYHOCTBIO OIIPEICTICHMSI TU1AHOBBIX KO-
OpPAMHAT M BBICOT B CTATHKE HE XyXe 5 MM+ 1MM/KM.

Ilpubop oOnn eepmukanrvHO20 NpoexmMupo8aHuA
IOJDKEH ObITh CHAaOXEH CUCTEMOM aBTOMATUYECKOIO
[IPUBEACHUS BU3UPHOU OCH B BEPTUKAILHOE IO-
JIOXEHUE, ONTUYECKUM WIM JIa3epPHBIM LIEHTPH-
POM; TIOTPELIHOCTh CKBO3HOIO BEPTUKAIBHOIO ITPO-
EKTHPOBaHUA HE HOJLKHA IIpEeBOCXOoAuTh 1 MM Ha
100 M BBICOTHI.

JIisi HUBETUPOBAHUS U IepeldayM BLICOT He-
00XOAMMYIO TOYHOCTL OOECIICYMUT Hueeaup muna
H-3KII ¢ koMIieHcaTopoM H CpedHEH KBaapaTu-

4eCKOM MOTrpEUIHOCTBIO ONPEACICHUS ITPEBBILIC-
HUA Ha CTAaHLUUH, paBHOU (0,92 MM.

Bce reome3uyeckye npuObOpHl JOLKHBI OBITH
oBepeHbI U UMETH NTOBEPOYHBIE CepTH(MUKATEI CO-
OTBETCTBYIOUIHX YITOJTHOMOYECHHBIX OPraHU3alHUH.

TpeboBaHHA K TOYHOCTH U3MEPECHHUMN OIpe/ie-
JIAIOTCS BHOOM INMOCTPOCHHUN M TOYHOCTBIO H3ME-
PUTENBHBIX OIEpali, 0b6eCreynBalOIIUX KOHEY-
HYIO LieJIb — YCTAHOBKY CTPOHTEbHbIX KOHCTPYK-
IIUH U TEXHOJIOrHYECKOro o0OpyaoBaHUA B IIPO-
eKTHOE I0JIOXKEeHHE ¢ TpeOyeMOH TOYHOCTHIO.

IIpexnae BCcero pacCMOTPUM INOCTPOEHHUE A
CO3JaHUs BHelIHeH pa30MBOYHON CETHU. DTa CETh
MOXET OBITHL MOCTPOCHA C MPUMEHEHUEM METOAA
JINHEUHO-YIJIOBBIX NOCTPOCHUHN, B YACTHOCTH IIO-
JUTOHOMETPHH, WIN CIYTHUKOBBIX H3IMEPEHHUH NNO
[IEPUMETPY CTPOHUTEJIBHOHN ITUIOILHAOKH, MPAMBIMU
M OOpaTHBIMHU YIJIOBLIMH H JIMHEHHO-YIJIOBEIMHU
3acCeyKaMM IS TOYEeK, (PMKCUPOBAHHBIX HA OIU3-
JeXaluuX 3MaHUAX, COOPYXCHUSX; MMONSAPHBIMU
3aCeYKaMH UISI TO4YeK, BBIHOCHMBIX B YAOOHLIE
MECTa WIH IIepelaBacMbIX B KOTJIOBAH 3MaHHUA.

PacuyeTnnie GopMyanl

Ucnonp3ys 111 U3MEpeHUH SNMEeKTPOHHBIHN Ta-
XeOMETP C YKa3aHHBIMH BHILIIE TapaMETpaMHU, M1
KaXxIoro BHIAAa TNOCTPOEHHUS OIpenc/ MM IpHOIU-
XEHHO IOIrpeliHOCTU B IIOJIOXXKE€HHH ITYHKTOB U
TOYEK BHELIHEH M BHYTPEHHEH pa3OMBOYHLIX Ce-
TEH.

J1nst TMHEXHO-YITIOBOM CETH MOJUTOHOMETPHHA
B JAHHOM CJIydyae HauOOJbIUIUK HHTEPEC NPEACTAB-
JISIOT NOTPEIHOCTH G, BO B3aUMHOM ITOJIOXEHHH
IIBYX CMEXHBIX NMYHKTOB, KOTOpas MOXET OBITb

MOJACYUTAHA 110 PopMye

2
o
o, =,|0° +E)—E'—S2.

[IpunsB o, = 2 MM; og = 3"u S = 100 M,
IMOJIYYHUM O, - = 2,5 MM.

JLis mpsIMOM YIJIOBOM 3aCE€4YKH C ABYX ITYHKTOB
BOCTIONB3YEMCS MTPUOIVKEHHOM (POPMYNIOH OIIHO-
KM G, B IIOJIOXKCHHH ONPECIC/IIEMON TOYKHU

Gﬁ\[j

pSIny

Seo,

C, =
e Yy — YroJ IpM 3aceyke; Scp — CcpeaHee pacCTo-
SIHHUE OT UCXOAHBIX A0 OIpeacjiaeMoOr TOUKH.

[IpuHsaB Cp = 3, y=90°nu Scp = 150 M, n10-
ay4YuM o, = 3,135 Mm.
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Ecnau 3acedKky BBIMOJHSTH C.TpeX HCXOAHBIX
ITYHKTOB WIH JUHEHHO-YIJIOBOU 3aCEYKOH, TO T10-
TPEIIHOCTb YMEHBbLIAETCH NMPHUOJHU3UTEJPHO B

V2 pas. B atoM ciyyae o, = 2,25 MM.
st morpellIHOCTH B ITOJIOXKEHUHM TOYKH, OIl-

penejieHHOM oOpaTHOM 3aC€YKOH C TpeX ITyHKTOB,
BOCITOJIb3yeMcA NPUOIHXEeHHON (hopMyJioH

I L .
pSin(Bl + B2 + ('3) bc:p

C

rae bcp — PpacCTOSTHUE MEXIY ONOPHBIMH IMYHK-
TaMH (6a3uc 3aceuxku);
B, ¥ B, — H3MEPEHHBIC YIJIbI,
® — YrojJ MeXay MCXOOHBIMH CTOPOHAMH.

[IpuHsas Op = 3", Scp = 150 Mm; bcp = 100 M u
B, + B, + o = 270° nony4uM o, = 4,7 MM.

Kak cienyer U3 pacyera, HOrpelIHOCTb B ITO-
JIOXX€HHH TOYKH, ONpelcieHHON oOpaTHOU yrIjio-
BOM 3aceykoyl, B 3HAYUTECABHON CcTeleHU 3aBUCHUT
OT COOTHOILLEHHUA PACCTOSTHUS 1O UCXOAHbIX MYHK-
TOB K 0a3ucy 3aceuxku. JInHeiAHO-yroByo obpar-
HYIO 3aCeYKyY MOXHO BBITOJIHSITH OT JABYX HCXOII-
HBIX ITYHKTOB. B 3TOM ciiyyae norpeniHoctb yMeHb-
HIaeTcsl MPUOIU3UTENBHO B /2 pa3 M COCTaBMT
IUISI JAaHHOTrO pacyeTra 3,35 MM.

IInsg morpellIHOCTU B TMOJIOXEHHMU TOYKH, OII-
peacieHHOM IOJSIPHOH 34CEYKOM, BOCIIONbh3YEM-

¢l (bOopMyJIOH

2
o, = |05 + ?—g-S 2
P

IIpunss o, = 2 MM, Op = 3" .5 = 50 M, nony-
YUM G, = 2,15 MM.

[TorpeimiHoCTh B MOJOXEHHUH TOYKH, ONpEae-
JIEHHOM CHYTHHKOBBIMU MPUEMHHUKAMM TPU OIl-
pEACJIEHHBIX YCJIOBHIAX, MOXET COOTBETCTBOBATH
3asiBJICHHON NMPUOOPHON TOYHOCTH.

Jinsg BhIHOCA HA UCXOAHBIH TFOPU30HT TOYEK
BHYTpeHHEH pa3sOMBOYHOM OCHOBBI OT ITYHKTOB
BHEIIHEN pa3sOMBOYHOM OCHOBBI MOTYT OBbITh MC-
[TIOJIb30BAHBI BCE€ METOIBI 3ace4YeK, a TAKXKE CIIyT-
HHUKOBbIE U3MepPECHUS. PacueThl morpenrHocTeit rno-
CTPOCHHUI AHAJIOTMYHBI NMPEABIAYUIUM, HO C IO-
OaBJICHUEM ITOTPEHIHOCTEH UCXOAHBIX JaHHBIX, T.€.
[IOTPEIIHOCTEN B ITOJOXEHUHM NYHKTOB BHEUIHEH
pa3bMBOYHOM OCHOBEI.

[Ipy pa3buBOYHBIX paboTax Ha MOHTAXHOM
FOPHU30HTE ISl BBIHOCA OCEM CTPOUTEJIbHBIX KOH-
CTPYKIIMH U TEXHOJIOTHYECKOro 00OpYydOBAHUSA
HUCITOJIb30BAHUE 3JIEKTPOHHOIO TaXeoMeTpa C YKa-
3aHHBIMH TTApaMeTPaMH U IIPUMEHEHUE CIlocoba
MOJSIPHOH 3aCeYKH IMO3BOJIAIOT obecriedyuBarp MHO-
IPENTHOCTD BBIHOCA, HE IIpeBbialoNyio 2,0—2.5 MM
[10 OTHOILEHHUIO K NONOXEHUIO TOYEK BHYTPCHHEH
pa3bMBOYHOM OCHOBBI.

24

[Ipy BO3BelEHMH HAL3EMHOM YacTH MHOIO-
GYHKIMOHAIIBHOTO BBICOTHOI'O 3JaHKUS BO3ZHUKAET
HEeOOXOMHMOCTh NEPEHOCA TOYEK BHYTPEHHEH pa3-
OHBOYHOM OCHOBbI HA MOHTAXHbIe ropH30HTHI. HUc-
XOIISI U3 KOHCTPYKTHUBHLIX OCOOEHHOCTEH 3HaHUS
M BJIUSIHUA BHEUIHUX YCJIOBHH B IpolecCe CTPOH-
TEAbCTBA, IEPEHOC TOYEK HLEJECO0OpA3HO IPON3-
BOAUTh C ITOMOLUBIO NPHOOPOB BEPTHUKAJIBHOIO
[IPOEKTUPOBAHUSA 1IarOBBIM METOIOM.

ToYHOCTh BEPTHKAJBHOIO NPOCKTUPOBAHU S
3aBUCHUT OT ITOIrpEUIHOCTEN 3EHUT-TTpUOOpA U TTPU-
HSITOrO CIroco0a MnpoeKTHPOBaHUS.

Cpennsia KBaaparuyeckas NOTpeLiHOCTh &
npuoopoB Tuna PZL onpenensiercst popMyiion

o, =0,01H +0,3 MM,

rane H — BbICOTA ITPOEKTHPOBAHHUS, M.
O611as MmorpeiHOCTh UIAroBoOro crocoba npo-

CKTUPOBAHUS an OITPpCACIACTCA U3 BBIPAXCHHSA

2, 2 R
_ {9y + Ogya 2 2
UHP = \/:'" " +(Uu + qu )H,

rne o,,, — IOrpelrHoCcTh BU3BHPOBAHMS,
G, — TMOIPEeILHOCTb HEHTPUPOBAaHMS TPUOOPa;
o4 — OLIMOKa (UKCAUUU TIEPEHOCUMOMH
TOYKH Ha IAJIETKE;
n — YUCJIO MOSIPYCHBIX NEPECTAHOBOK IIPU -
Oopa.
OmubkKa BH3UPOBAHHUA MOXET OBITH ITOACUYM-
TaHa 1o ¢opMyJe

207
Opuz = rxp,

rae I, — yBeJlMYeHHE BUBUPHOW TPYOHI.
Jlnst pacyera npuMem: I, =30, 6, = o, = 0,5 MM,

BBICOTY OJJHOT'O 3Taxa — 3 M. Pe3yabTaThl pacyera
[IpUBeACHLI B TaOnHIE |.

Taonuua 1

f,

l 1 — i R ol |
[Torpeiu- Morpet- [Torpewu-
BpicoTa nepeaavdu HOCTD
H wm BH3HPO-
: ’ BaHHA
O pua? MM
3 (1-# 3Tax) 0,01

I

15 (5-1 3Tax) 0,05
30 (10-#1 3Tax) 0,10
45 (15-# 31ax) 0,15
60 (20-# 3Tax) 0,20
75 (25-1 3Tax) 0,25
90 (30-# 3Tax) 0,30
105 (35-#1 3Tax) 0,35
120 (40-# aTax) 0,40
135 (45-11 aTax) 0,45
150 (50-i1 3Tax) 0,50
165 (55-# 3Tax) 0,55
180 (60-i1 aTax) 0,60
| 240 (80-# orax) | 0,80 |

2,70 | 291 |




[Ipy BepTHKaAbHOM ITPOEKTHPOBAHMH Ha
CPAaBHUTENBHO QONBIUYIO BRICOTY H MoXeT UMETh
MECTO YKJIOHEHHE OTBECHOH JIMHMHU OT BEPTHKA-
JIM 33 CYET FOPU3OHTAIBHOIO IpafHeHTa CHIBI TS-
xecTH G , KOoTopblii B MockBe M3-3a BTUAHUSA MOC-
KOBCKOH aTTpaKLUHU MOXET JOCTUraTh BEJIMIHUHEI
8:1073 mI'an/M.

[Ipoexuuss yKIOHEHUSI OTBECHOI JUHHMH Ha
FOPU30OHTAJIBHYIO TUIOCKOCTb MOXET OBITh MOACUHU-
TaHa 1o ¢opMmyJie

G
1= H? L
2g°

e g — YCKOPEHHE CHUJIIBI TAXKECTH.
JUia H= 500 M u g=0,98-106 mTant /= 1,0 Mm.
OTMETKH Ha MOHTAXHbIH MOPHU3OHT MOIYT I1e-

peIaBaTbCA ABYMS ITYTSIMM: METONOM N'€OMETPUYEC-

KOr0 HHBEJUPOBAHUS C IIPUMECHECHUEM IBYX HHU-

BEJIMPOB M CTAJIbHOM KOMITIApUPOBAHHOM PYJIETKH,

a TaKXe NyreM PUKCALMH OTMETKH Ha CTPOHTEb-

HBIX KOHCTPYKILIMSIX HCXOIHOIO ropHM30HTa U BEP-

TUKAJILHOTO JUHEHHOTO MpoOMeEpa IO CTPOUTEIIb-

HBIM KOHCTPYKUMSIM O periepa UM OTKPacKH Ha

MOHTAXHOM I'OpH3OHTE.

B nepBoM ciaydae Ha UCXOZHOM U MOHTLXHOM
rOpM30HTAX YCTAHABJIUBAIOT HUBEJIHUPHI. Ha pere-
pax, MeXIy KOTOPBLIMM IEPENAIOTCS OTMETKH, YC-
TAHABIUBAIOT peliku. bepyrcs orcuerst a ¥ & 110
peKaM U OTCYETHI /| U [, — 1o MOABEIIEHHOMH C
HATSDKEHUEM PYJIETKE COOTBETCTBEHHO HAa MCXO]I-
HOM U MOHTaXHOM TIOopH30HTax. Pa3zHocTh oTcYe-
ToB / = [, — I, HeODXOIMMO MCIIPAaBUTh HA KOMIIA-
PUPOBAHME U TeMIieparypy. MckoMast oTMeTKa MOH-
TaXHOro ropusoHTa H, . BbIYHMCIAETCA MO POp-

MYJIE
HMDH = Hﬂcx t(a—0b)+1

To4yHOCTb Nepenayd OTMETKH 3TUM CIIOCOOOM
OyadeT 3aBUCETh B OCHOBHOM OT IMOIpPelIHOCTH OT-
CYETOB IO perKaM M PYJETKE, KOMIAapUPOBaAHUS
peeK U PVJIETKH, YUeTa TEMIIEPATYPHI pyiieTKU. 1pu
NpUMEHEHUHU HHUBeJIHUpOB THUNa H-3, urauieqyHpix
HUBEJIUPHLIX peeK U KOMIIAPUPOBAHHOMN PYJIETKH
C LieHOH neicHUs 1 MM cpelfHsIs1 KBaJpaTHYcCKas
[IOrPeIHOCTh Mepenayd MOXET OBITH BBIpaXEcHa

dbopmyiion

c. = 1,5MM + 0,25n,

rme »n — NOPSAAKOBBIM HOMEP 3TaXa HIM SApyca,
Ha KOTOPBIM IMEpEedaeTca OTMETKA OT
HCXOJHOIo penepa.
BBuIy 3HAYUTENBLHOM BBICOTHI 3MAHHUSA OTMET-
Ky 11€JIEC0o00pa3Ho nepeaBaTh HIAroBbIM METOIIOM
¢ uurepBaioM 1o 30 M (10 3Taxeit) BBICOTHI 34a-
HUS.
Ciy4yaiiHble MOrpeIMHOCTH MEpeNaYd OTMETKH
Ha MOHTAXHbIC F'OPH30HThI, KPAaTHbIE IO BbICOTE
30 M, 10 OTHOLUEHUIO K HMCXOOHOMY TOpPHU3OHTY
OyayT HAKaIUIMBAaTHCA ITPONOPLIMOHANBHO KOPHIO
KBajipaTHOMY U3 yuciia K 30-MeTpoBBIX MepecTa-
HOBOK.
PeayabsTaThl pacyeToB IOrpeLIHOCTEH Nepena-
YH OTMETKM Ha MOHTAaXHBIC TOPU3OHTHI IO OTHO-
LHIEHHIO K UCXOJTHOMY NPEACTABJIEHBI B Ta0OIHUIIE 2.

Taoauuyga 2

o) N kil

CpeaHssa KBaapaTHyecKas
Bricota nepenayn H, M TIOrPELIHOCTD flepeayy
I oo
3 (1-# sTax) 1,75
| 6 (2-i1 3TaxX) | 2,00
9 (3-i1 3Tax) 2,25
12 (4-# 3Tax) 2,50
15 (5-# 3Tax) l 2,75
\ 18 (6-#1 3Taxk) 3,00
21 (7-i 3Tax) | 3,25
24 (8-ii 3TaX) 3,50 l
27 (9-# 3Tax) 3,75
30 (10-# 3Tax) l 4,00
| 60 (20-i sTAX) 5,65 |
90 (30-i1 3TAaX) 6,93
120 (40-# sTax) 8.00
150 (50-i sTax) 8,94 ‘
180 (60-i 3Tax) 9,80
210 (70-i1 3Tax) 10,58
240 (80-i sTax) 11,30

PacyeTbl M KX pe3yabTaThl JOJXKHBI [IOATBEPXK-
1aTh pEKOMEHAAIIMH 110 BBIOOPY COOTBETCTBYIOLLUX
[pUOOPOB U ITO3BOJIATh ONIPEACIUTh TPEOOBAHUA K
TOYHOCTHU U YCJIOBUS 0OeClIEYEHHUS TOYHOCTH I'eo-
ne3ndecKMX u3MepeHHit (tabauusl 1 1 2 npuia. 6, a
TaKXe NPWIOXEeHUs 3, 4).
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TIPHIOXEHHE 7 (cnpagovHoe)
I'OCT 23616—79* (u3eaenenusn)

TOCYIAPCTBEHHBIN CTAHIAPT COIO3A CCP

Cucrema obecriedeHds TOTHOCTH NeOMEeTPHYECKHX
NapaMeTpoOB B CTPOHTE/ILCTBE

KOHTPOJDb TOYHOCTH

1. O0omue noJioxenusn

KOHTpOIIO TOYHOCTH IOIJIEXAT:

reOMEeTPUYECCKHUE ITapaMeTPhI 3JIEMEHTOB U Ia-
paMeTphl, ONpeHetouINe NOJOXEHUE OPUEHTH-
POB pa3OMBOYHBIX OCEH ¥ OPHEHTHUPOB IS yCTa-
HOBKM 3JIEMEHTOB, a TaKXe€ TMOJOXEHHE 3JIEMEH-
TOB B KOHCTPYKUHMAX (HOMEHKJIATYpa AOINYCKOB

yKa3aHHbBIX napamMeTrpoB npuseneHa B [ OCT
2177982 u 'OCT 21780—83).

2. HazHagyenwe MeTOI0B KOHTPOIA

2.1. KOHTpOAL TOYHOCTH Ha3HAYAIOT IIPEHMY-
IIECTBEHHO BBLIOOPOYHBIM IO AJIBTEPHATHBHOMY
WIH KOJIMYECTBEHHOMY IIPHU3HAKY, 3 B HCOOXO0AK -
MBIX CIIy4asiX — CIUIOIUHEBIM.

2.2. CIUTOHIHOM KOHTPOJIb CIeAYEeT Ha3HAYyaTh:

[p4 HeOONBLIMX O0OBEMAX ITPOH3BOIACTBA, KO-
13 BIOOPOYHBIN KOHTPOJAL HEOCYILECTBUM,;

[Ip¥ HEeCTAOKUILHOM Xapakrepe IPOUM3BOACTBA,
B TOM YMCJIE B NEPUO HANIAAKH TEXHOJIOTHYECCKHUX
ITPOIIECCOB;

[MPU MTOBBILLIEHHBIX TPEOOBAHUSIX K OOCCIICYEHUIO
3aaHHOM TOYHOCTH, CBSI3AHHBIX C HEOOXOOUMOC-
TBIO [IPUMEHEHHUA BBIOOPOK OONBILIOro oobeMa.

2.3. BEIOOpOUYHBIA KOHTPOJIb ClieayeT Ha3Ha4yaTh
[IPU HAJTAXKCHHOM CTAOHMJIBHOM IPOHU3BOICTBE,
Korjga obecrieueHa cTaTUCTHYECKAsd OXHOPOAHOCTD
TEXHOJOTUUECKOro Mnpoliecca.

2.4. I'lpu BLIOOPOYHOM METO/IE NTPEUMYILIECTBCH-
HO CeayeT IMPUMEHSATh KOHTPOJIb 1O aJIbTEpHATHB-
HOMY IIPHU3HAKY.

KOHTpOAP MO0 KOJUYECTBEHHOMY MPU3HAKY
[IPUMEHSIOT I HanboJiee OTBeTCTBEHHBIX Mapa-
METPOB, KOrjla UX KOJHUYECTBO HEBEJIUKO U UMeE-
€TCSI HeOOXOMUMOCTh B HajdbHeMlllied oTpadboTke
NPO1IECCa, a TAKXKE €CJIM 110 YCAOBUSIM ITPOH3BOA-
CTBa 1ieJ1eCO0Opa3HO COKpATHTh 00BeM BBIOOPOK
[10 CPABHEHUIO C KOHTPOJIEM [0 aNbTEPHATUBHO-
MY IPU3HAKY. STOT METOI IIPHUMEHHUM, KOTIa KOH-
TPOJIUPYEMEIE HapaMeTpbl HE3aBUCHUMBI APYI OT
ApYra U UMEIOT HOPMAJILHOE paclpencsiCHUE.

[Ipu HeoOXOMMMOCTH YacTh MapaMETPOB MOX-
HO KOHTPOJHPOBATH 110 KOJIHYECTBCHHOMY IPH-
3HAKY, @ YaCTb — I10 aJlbTEPHATHUBHOMY.

2.5. MHCNIEKLMOHHBIK KOHTPOJIb CJIEAYET NPo-
BOOMTDH C IPUMEHEHHEM METONOB, YCTAHOBICHHBIX
B COOTBETCTBYIOLUMX HOPMATHBHO-TEXHHYECKUX
DTOKYMEHTAX JUISI IPHEMOYHOI'0 KOHTPON.
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2.6. Buapl, MeTosibl © 06BEKTBI KOHTPOAS IO
CTaausAIM IIPOH3BOACTBA INPHUBEACHB! B TMPUIIOXKE-
HuHu 1 Hacrosguero I'OCT.

3. CnnomHoO# KOHTPOIL

3.1. IIpu crutolIHOM KOHTPOJIE TOYHOCTD JaH-
HOIO reOMETPHYECKOI0 NapaMeTpa IpoOBEPSIOT B
KaXZIOM OOBEKTE KOHTPOJIA (eAMHHULIE MPOAYKLIAH ).

3.2. KOHTpO/BLHBIMM HOPMAaTUBAMM ITPH CIVIONI-
HOM KOHTpPOJIE ABISIOTCHA BEpXHEE ﬁxm U HHXXHEE
Sxinf NpeneabHble OTKJIOHEHHUS OT HOMHHAJIBHBIX
pPa3sMEepOB WIH OT HOMHHAILHOTO IOJIOXEHUS OpU-
EHTHpA, TOYKH NPSIMOH WIH IUIOCKOCTH, OIpexe-
ngowHre TpeboBaHUs K TOYHOCTH KOHTPOJIHpYeE-
MOTO ITapaMeTpa.

B oTaeabHBIX Ciy4yasiX KOHTPOJBHBIMH HOpMa-
THBaMH MOTYT OBITb HaMOOJBIUMH X . HWIH HaH-
MEHBLIMHA X . TIpENe/JIbHbIC Pa3MEPHI.

3.3. Insa onpeneneHUs COOTBETCTBUS I'€OMET-
PUYECKHUX [TAPaMETPOB KOHTPOJILHBIM HOPMATUBAM
COIJIACHO YCTAHOBNEHHBLIM IpAaBWIaM M3MEPECHUH
HaxXOMSIT NEMCTBUTENILHBIE OTKJIOHEHH OX; WIH JIEH-
CTBUTEJIBHBIE pa3MepHI X..

3.4. OOBEKT KOHTPOJASA CYMTAIOT MOAHBIM IO
NAaHHOMY KOHTDPOJIMPYEMOMY IIapaMETPy, €CJIU CO-
OJII00€HO OMHO U3 CAECAYIOIHUX YCIIOBHIA:

dx, < dx;< dx, ; (1)

1 i Sup

X o SXSX (2)

4. BGopouHbid KOHTPOJIDL

4.]1. Ilpn BLIOOPOYHOM KOHTPOJIE TOYHOCTD JIaH-
HOTO reOMEeTPHYECKOro NapaMeTpa MMpoBepsIOT 110
YCTaHOBJICHHOMY I1JIaHY KOHTPOASA B BHIOOpKE,
COCTOSIIIEH U3 ONpeZiesICHHOIO KOJHYECTBA OOBHEK-
TOB KOHTpONAsS (eAMHHI IPOAYKLHH) B OONIEM
06beMe mapTuu (B IOTOKE) MPOAYKIMHU HUIU B
00BpeMe BHINTOJIHEHHBIX pabor.

Bo3MOXHOCT, NMpUMEHEHUS 3(D(PEKTUBHOTO
BbIOOPOYHOI'O KOHTPOJIA YCTAHABJIMUBAIOT Ha OCHO-
Be pe3yJbTAaTOB CTATHCTUYECKOIO aHAJIM3a TOYHO-

ctu o TOCT 23615—79.

4.2. ]I KOHTpOAs (POPMHUPYIOT CIIyYaifHbIE BhI-
Oopku B coOoTBeTCTBHM C TpeboBaHusasMu ['OCT
18321—73.

IIpy KOHTpOJIE TOYHOCTH Pa3OMBOYHBIX padOT
M YCTAHOBKH 3JIEMEHTOB BHIOOPKY COCTaABJIFIOT HU3
OIPEICICHHOIO KOJIMYECTBA 3aKPEIUICHHbIX B Ha-



TYP€ OPUMEHTHPOB WK YCTAHOBJICHHBIX 3JIEMEHTOB
M3 X OOLIEro YMUCjia, BXOAALLIErO B MIPUHUMAEMBIN
3a MapTHIO OOBEM CTPOUTEIBbHO-MOHTAXHBIX padoT.

4.3. [Ip1 KOHTPOJIE ITO ATIbTEPHATUBHOMY ITpH-
3HAKy KOHTPOJBHBIMH HOPMAaTHBAMM SBJISIOTCA
[pefie/IbHbIC OTKJIOHEHMA OX, , U OX;, (WM X, . U

SUp
X, . ) U IPUEMOYHBIE U OPaKOBOYHbBIE YUCTIA AC U

Re, XapakTepHU3YIOLIHE TPEHENBHOS KOJIHYECTBO
nedeKTHBIX €IHHMIL] B BEIOOPKE.

MoxeTr OBITb IPHUHAT OOHOCTYIIEHYATHIA WIH
IBYXCTYIIEHYATHIM CIOCOO KOHTPOJISI, KOTOPHIE
PAaBHO3HAYHBI 110 MOIYYaeMOM OLICHKE.

IIpu 3TOM I1UIaHBI KOHTPOJISt YCTAaHABIMBAIOT B
COOTBETCTBUM C NMPHWIOXEHHEM 2 B 3aBHCHMOCTH
OT YCJIOBHH IIPOU3BOACTBA U IIPUEMOYHOTO YPOBHA
NeHEKTHOCTH, MPUHATOrO I JAHHOIO KOHTPOJTH-
PYEMOIO I1apaMeTpa C YYETOM IPHIIOXKEHUA 3.

B 000CHOBaHHEBIX CITy4asax JOITYCKACTCS ITPUMEHE-
HHYe Apyrux riaHoB KoHTpoad o T'OCT 18242—72.

4.4. ITpy KOHTpOJIE 110 ANBTEPHATUBHOMY IPH3HAKY
ONPENEITIOT KOTMYECTBO Je(PEKTHRIX OOBEKTOB KOH-
Tposig (€AMHUI, ITPOOYKIIMM) B BHIOOpKE ITYTEM €€
CIUTOILLIHOTO KOHTPOJIA B COOTBETCTBUM C pasil. 3.

4.5. ITapTsi NpUHUMAETCS, €CJIM KOJIHMYECTBO
nedexXTHHIX OOBEKTOB KOHTPONA B BHIOOpKE MEeHb-
1lI€ WIH pPaBHO NIPHEMOYHOMY YUCITY AC,, H HE IIPH-
HUMAETCSI, €CJIK 3TO KOMHYECTBO 00NbLIEe WU PaB-
HO OpakoBOYHOMY 4HCIy Re,.

IIpu ABYXCTYNEHYATOM KOHTPOJIE, B CIIy4asXx,
Korja 4ucio JedeXTHbhIX OOBEKTOB KOHTPOJIS B
BBIOOpPKE OoJbilie AC, M MeHblIE Re,, 3BIexaercs
BTOpasi BeIOOpKaA. Eciu ob1uee 4ucio aeeKTHbIX
eIUHHUI| B IBYX BbIOOPKAX MEHBILE WIN PABHO TTPH-
€eMOYHOMY YHCIy AC,, TAPTHA IPUHUMAETCH, €CIIH
Oonblle WK paBHO OpakOBOYHOMY YHCIy Re,, —
He IIPUHHUMAETCH.

4.6. IIpu KOHTpOJIE IO KOJIMYECTBEHHOMY IIPH-
3HAKY KOHTPOJNbHBIMH HOPMATHBAMU SBJISIOTCS

X oo X . W TabJIMYHblE KOIPOHUIUHUEHTH, Xapak-

Bun xoHTpona CTaaus npou3BOICTBA

1. BxogHoi xkoHTpOaL | CTPONTEIBHO-MOHTAXHELIE pa-
60Thl (IIpM OPraHM3alUH pa-
OOT O KaxXiIOMy MOCICAYIO-
LHIEMY 3TaIy)

2. OnepallnOHHbIN
KOHTPOJb

CTpoHTC/IbHO-MOHTAXHBIC pa-
0OTHI (B INpoLieCCe BBINOJHE-
HUS paboT o onpeacjaeHHO-

MY 3TaIrly)

Buapi, MeToAbN M 00BbEKTHI KOHTPOJIA NO CTAJAHAM NPOM3BOJACTBA

OpueHTHUpH pa3bMBOYHBIX OCeil, | BBIODOpOUYHBIIt O anbTep-
OTMETKHU JIHA KOT/IOBaHA, JIEMEH- | HATUBHOMY HJIH KOJIKYE-
Thl CTPOMTEJILHBIX KOHCTPYKUMHM | CTBEHHOMY NPHU3HaKy
NoCe 3aBeplleHUs padboT npeabl-

AYUICTO 3Talla

OpueHTUPH pa3bMBKM TOYCK M
OCEH, BHICOTHBIE OTMETKH OITOD-
HBIX IUIOCKOCTEH U YCTAHOBOYHBIC
OPHEHTHDHI

DaeMeHThl COOPHBIX KOHCTPYK-

TEPU3YIOLIHE NOITYCTHMOE /IJIs1 JAHHOIO IUIaHA KOH-
TPOJISI COOTHOLIEHHE MEXAY NEHCTBUTEIIbHBIMU U
HOPMATHBHBIMH XapaKTEPUCTUKAMH TOYHOCTH.

IIpaBria KOHTPONSA MO KOJMYECTBCHHOMY ITPH-
3HaKy Ha3HayaloT B coorsercrBuM ¢ [OCT 20736—75.

4.7. OTKJIOHEHHUS IIpH BHIOOPOYHOM KOHTPOJIE
MApTUHX MOTYT OBITH IpeabIBAEHBI IJISI CIUIOUIHO-
ro0 KOHTPOJIAL.

5. Meroan H cpeacTsa H3MepeHHH

5.1. IlpuMeHsieMble IS KOHTPOJIS TOYHOCTH
METOIBl U CPEACTBA U3MEPEHNH NOIXHBI 00€eCIiec-
YHBaTh HEOOXOAMMYIO TOYHOCTh H JOCTOBEPHOCTD
3TUX U3MEPEHU U Ha3HAYATBhCSA B COOTBETCTBUHU C
OCOOCHHOCTAMH OOBEKTA KOHTPOJISI U KOHTPOJIH-
pyeMoOro rnapaMeTpa ¢ YYeTOM X TPYAOEMKOCTH H
CTOMMOCTHU.

5.2. TOYHOCTH KOHTPOJIBHBIX U3MEPEHHI NOJI-
XHa COOTBETCTBOBAThH YCJIOBHIO

28x,,, < 0,4Ax, 3)

rnedx, , — NpeleNbHOe 3HAYeHME abCOMIOTHOM
[IOTPEIIHOCTH U3MEPECHMS,;
AX — JOIYCK KOHTPOJIHMPYEMOIO ITapaMeTpa.

3.3. Ilpn pacuyeTre npeneabHbIX 3HAYEHUH T10-
FPEIIHOCTEH YYHTBIBAIOT CIAYYaHMHBICE M HEYCTpa-
HUMbIE€ CUCTEMATHUYECKHE ITOrPELIHOCTU METONA U
CPEACTB USMEPCHHUMA.

5.4. Meron yyeTta 1ONOJIHUTEIBHOIO PUCKA HE-
NPpaBWIBHOM OLICHKH pE€3YJIbTATOB KOHTPOJISA, BbI-
3p1BAEMOT0 IOIPEITHOCTAMH HM3MEPCHHUM, IPUBC-
IIEH B NIPpWIOXEHUH 4.

3.5. IlpuMeHsieMbie CpeACTBa, a TAKXE METO-
IUKH UBMEPECHHUH NOJCKHBI OBITh aTTECTOBAHHBI I'O-
CYIApCTBEHHOHN WJIHM BEOOMCTBECHHOH METPOJIOIH-
YeCKOH CIyX00# B COOTBETCTBUH C TpeOOBAHUSA-
MH CTaHAApTOB I'oCynapCTBEHHON CUCTEMBI 0obec-
IIeYeHHUA €IUHCTBA U3MEPECHUH.

MeToabl KOHTPOA

O6beKTh KOHTPOASA

BribopoyHbIlt IO KOMUYC-
CTBCHHOMY WM aIbTCPHA-
THUBHOMY HPHU3HAKY HWIHA
CIUIOUIHOM
CruiouiHoM

3. IIppeMOYHBIN KOHT-
POJIb

IIMY B MPOLIECCE YCTAHOBKHU U BpE-
MEHHOTO 3aKpCHJICHHUA

CTpouTeIbHO-MOHTAXHBIC pa- | OpHEeHTHUPH pa3OMBOYHBIX OcCeil, | BbIOOpOYHEBIN 11O anbTep-
OOTHI (ITOCJIC BHITIOJIHEHMS pa- | BBICOTHBIE OTMETKH OITOPHBIX | HATHBHOMY IIPH3HAKY
OOT 110 ONPECACACHHOMY 3TaNy) | IIOCKOCTEHM M YCTAaHOBOYHHE
OPHEHTHPLI
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I1nansl BbIOOPOYHOIO KOHTPOJIA MO AJIbTEPHATHBHOMY NPHU3HAKY

1. Odnocmynernuamoii KORMPOAL

PR -~ - i — I

O0veM napTHH

O6bveM
BEIOOPKH

0,25

il

e ey,

30Ha CIUIOLIHOTIO

[Tpuemounsie Ac M 6pakoBounbie Re yncna
IIpU TIPUEMOYHOM YpOBHE nedeKTHOCTH, %

—

Ho 25 )
Or 26 no 90 3 KOHTPOA
» 91 » 280 13
» 281 » 300 20
501 » 1200* _ ?32
12-_(;1 » 3200 | 30 0 1
SN E——
3201 » 10000 | 80
. 10001 » 35000 | 125 {2
[Bonee | 35000 - 1 ﬁ_200

[IpuMedaHU s

4,0 10,0
0 1 1 2
1 2 2 3
1 2 )
2 3
[ 34
> 6
7-8
10 11
N

1 ¢ — JlpuMeHseTca Ta YacTh IJIaHA, BKIIOYasd 00BbeM BHIOOPKH, KOTOpas pacHojioXeHa YIOA CTPEIKOIA.

2 T — JIpuMeHsieTcA Ta 4acTh TUIaHa, BKIIoYas 06beM BHIOOPKM, KOTOpasi pacrioftlokeHa Hajx CTPEIKOH.
3 [MpueMouHOe YHCIO AC PacHONIOXKEHO cnena, OpakoBoyHoe Re — cripaga.

2. [leyxcmynenuamuiii KORmMpob

B o Howme B 0 61:1»1 l'[pnemoq—};ble Ac, 1 Ac, u OpakopouHbie Re, u R:.:; }
OBbeM NapTu o Gop:c)n BBIGODKI YUC/ia NIPY [IPHEMOYHOM YypoBHe JedekTHocTH, %
‘ 0,25 I 1,5 4,0 10,0 |
No 25 1 3 30Ha OAHOCTYIIEHYaTOro Wi 0 2
2 N 3 ‘__' CILTOILIHIOTO KOHTPOJIS 1 2 t
Or 26 mo 90 1 5 0 2 0 3
2 5 | . 3 4
» 91 » 280 1 8 ‘ 0 2 1 4
2 *_ 8 ] 2 4 5
» 281 » 500 1 13 ¢ 0 3 2 5
2 13 3 4 6 7
» 501 » 1200 1 20 0 2 1 4 3 7
2 20 1 2 4 5 8 O
» 1201 » 3200 ] I 32 0 3 2 5 5 9 1
2 32 3 4 I 6 7 12 13
» 3200 » 10000 1 50 I 1 4 3 7 7 11
2 50 4 5 § 9
» 10001 » 35000 1 80 ¢ 2 5 > 9
2 80 6 7 12
bonee 3500 1 125 0 2 3 7
| 2 ) 125 1__% 8§ 9

IlpyuyMedaHM¥ s

1 ¢ — TlpuMeHseTcd Ta 4YacTh TUTaHa, BKIIOYasaA O0beM BHIOOPKH, KOTOpast pacloIOXeEHa IO CTPEIKOH.

2 T — HpuMeHsaeTcd Ta 4acTh IUTaHa, BKIOYast 06beM BHIOOpKY, KOTOpast pacIioNOXeHa Hajy CTPEJIKOM.
3 IlpueMouHele YuCaa Ac,, Ac, pacTIONOXEHHI C/ieBa, 6pakoBodHble Re, U Re, — crmpasa.
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3navenne NpUEMOYHOIO YPOBHA Ne(PEeKTHOCTH

[IpeMouHEIi YypOBEHB

nedeKTHOCTH, % Obnactd npuMeHEHHA
?

0,25; [TapaMeTphl, SABASIONINECH COCTABISIOIUMMHA WIH PE3YJILTHPYIOUIUMH TIPH pacye-
Te TOYHOCTH KOHCTPYKILIMi 1o 'OCT 21780—83 u obecrnieunBaouine HagexKHOCTh
1,5 COOPYXEHHUS B IKCIUTyaTalMH, K 00eCIIe4eHUIO TOYHOCTH KOTOPHIX MPESABABIAIOT-

cs noBuilIeHHLIEe TpeboBaHus. HapyineHune TpeboBaHMIT K TOYHOCTH TaKUX Iapa-
METPOB ARIACTCSH KPUTHYECKHM HeheKTOM

4.0 [TapaMeTpnl, SBRAIOIIUECS COCTABSIOLIMMH WIH PE3YIBTUPYIOLIHMMHU TIPH pacye-
T¢ TOYHOCTH KOHCTPYKUHH 1o 'OCT 21780—83, a Takxe BiusioliNe Ha 3KCIUTY-
aTaliOHHbIE CBOMCTBA 00beKTa KoHTpoas. HapymieHue TpeboBaHUM K TOYHOCTH
yKa3aHHBIX HapaMeTPOB SBIIsIETCS 3HAYUTENbHBIM AcEKTOM

10,0 [TapaMmeTphl, He BXOAsIIME B HCXOAHbIC YPaBHCHHS IIPH pacyeTe TOYHOCTH KOHCT-
pykiii o I'OCT 21780—83 wnu npuroHseMuie o Mecty. Hapyuienue tpebosa-
HHUH K TOUYHOCTH YKa3aHHBIX MapaMETPOB ABISACTCA MAJIO3HAYUTENLHBIM AeCKTOM

MeToAa yyeTra NONOJIHHETENLHOIO PHCKA ’ o2
HeNnpaBAILbHOH OIEHKH pe3y/IbTaToR n=njl+ ';m ;
KOHTPOJISI, Bhi3bIBAEMOr0 NOrPEHIHOCTHIO Ox
H3MEpennit e n — oOpeM BLIOOPKHM MO IUIAHY KOHTPOJ,
O, — CpeaHee KBaApaTUYECKOe OTKIOHCHHE
1. Ilpx Ha3HAYEHMH TOYHOCTH U BBIOOPE CPENCTB U3MEPAECMOI0 reOMETPUYECKOTIO Mapa-
U3MEPEHUS CIICAYET YYUTBIBATD, YTO ITOIPELIHOCTH METpa,;
M3MEPEHHUA YBEJIHMYHUBAIOT PUCK HEINPAaBHJIBHOMU OXx,, — CPEeIHssI KBaJpaTH4Ye€CKas MOIpell-
OLICHKM PEe3yJAbTAaTOB KOHTpOAA. [Ipn 3TOM BO3pac- HOCTb H3MEPEHHH.
TaeT BEPOSTHOCTb OpakKOBaHHA TI'OMHOTO OOBEKTA Kpurepuu OUEHKM pe3yJbTaToB KOHTPOJIS 10
KOHTPOJIS WIM NPUEMKH OpaKOBAHHOTO B KAYECTBE YBEJIMYEHHOMY OObeMy BBIOOPKM IPUHUMAIOT IO
TOXHOTO. IUIaHY KOHTPOJISI IJ1s1 BRIOOPKH A.

2. [Ipy HeoOXOMUMOCTH COXpAaHEHHS CTaHAap- e ———— -
[IpenensHas morpell- | VBeauyeHHHH 06hEM BHIGOPKH

THBIX 3HAYECHHUM YKa3aHHOIo pUCKa, NMPHHATHIX B Ny
[OCT 18242—72 u TOCT e TexH (1P MPUEMOUKOM ypoBHe

20736—75, ripu Ha3Ha4YE€HHUH IUVIAHOB BbIOOPOYHOIro JIOTHYECKOTO AOIYCKa
KOHTPOJIS MOXET ObITH YBEANYEH O0LEM BHIOOPKHU. KOHTPOJHPYEMOTO

B Tabnuie npuBeAcHbl 3HAYEHHUS YBEITHYEHHO- H1apaMeTpa
ro o0beMa BBIOOPKH #', BBIYUCIACHHBIC [UISI HOP- 0.3 2% [ 06
MAJIBHOTO 3aKOHa pacrpeiesieHUuss KOHTPOIupye- 2 ’
MOTO NapaMeTpa, U IMNOIrpeliHOCTH H3MEPEHHHA Ax
5x,. = *2,50x,, MO popMyne 0,4=- 1.11n

i E—
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[NPUIOXEHUE 8
(cnpasounoe)

PASMEIIEHHUE U 3AKPEILUIEHHE OPHEHTHPHbLIX (OCEBBIX) 3HAKOB
HA HCXOOTHOM U MOHTAXHOM I'OPH30OHTAX

OpHeHTHPHBIE 3HAKX HAa HCXOJHOM rOpH30HTE
pa3MELLIAIOTCa B TOYKAX MEepeceyeHUss cMelleHHBIX
BHYTPb KOHTYpA 34aHus Ha BemuuHy 300— 500 MM
OCHOBHBIX Oce€i. JJONOJHUTENEHO OpPUEHTHUPHEIE
3HAKM MOTYT pPacIioJiaraTbCs B MECTaX IepeceyeHHs
IIPOMEXYTOUHEBIX OCEH CO CMellIeHHBIMHY OCHOBHEI-
MH OCSIMH. MecTa yCTaHOBKH OPUECHTHUPHBIX 3HAKOB
Ha MCXOXHOM TOPHM3OHTE OIPEHEasIIOTCS KOOpIU-
HAaTHBIM METOIOM OT ITYHKTOB BHEIHEH pa30HBOY-
HOW OCHOBBI C MCIIO/IB30BAHMEM 3JIEKTPOHHOTO Ta-
xeoMeTpa. KonuuyectBO OpHMEHTHPHBIX 3HAKOB HA
KaXJIOM T'OPHU3OHTE 3aBHCHT OT pa3MeEpPOB U KOH-
durypaliiy BO3BOIUMOrO 30aHUs, a TaKoKe OT Opra-
HU3AIlHH CTPOUTEIbHO-MOHTAXHEIX paboT.

3aKpeIrvieHHE OPHEHTHPHBIX 3HAKOB Ha HCXO/I -
HOM TOpPH30HTE MOXET OCYLUIECTBIATLCS M100es-
MU C 00f3aTe/IbHOM MAPKMPOBKOM HMX SIPKOU HeE-
CMBIBAaEMOM KPaCKoii B BUlie kpyra muamerpom 100—
120 MM ¢ LIEHTPOM B 3aKpeIUIEeHHOH To4kKe. Paaom
C 3aKpeIUteHHOM TOYKOH HeCMBbIBaeMOM KpacKoH
BHIINKACHIBAIOTCA KOOPAMHATHI 3HAKA B CTPOUTEIb-
HOM CUCTEME KOOpIMHar (pHuc. 1).

X = +0,500
Y= +23,000

Puc. 1

IlepeHoC ocert Ha MOHTAXHbIE€ TOPU3OHTDI ClIe-
AYET OCYLIECTBIATL METOAOM BEPTHKAJIBHOIO I1PO-
€KTUPOBAHUS OPUEHTHUPHLIX 3HAKOB B IMOLLHArOBOM
peXHUMeE, C UCITONb30BaHUEM NMPHOOpa BEPTUKAJID-
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Horo IpoekTupoBaHus tHna PZL. 3akperienue
OPUMEHTHPHBIX 3HAKOB HAa MOHTAXHOM TI'OPHU3OHTE
MOXET OCYLUECTBIATLCA OTKPACaMHU TPYAHOCMBbIBA-
eMOM KpacKOX M KapaHZAlIHRIMH PUCKaMHU.

C UCXOOHOro ropu30HTA HAa MOHTAXHBIN JOJI-
XHO IPOEKTUPOBATHCSI HE MEHEE TPEX OPUEHTUP-
HBIX TOYEK. B KayecTBe KOHTPOJIA BBHINOJIHAIOTCA
VIJIOBBIE U JIMHEHHDbIE U3MEPEHHUS 3JIEKTPOHHBIM
TAXEOMETPOM MeEXY 3aKperUICeHHbIMHA Ha MOHTAX -
HOM NOpU30HTe TOYKaMHU. Pe3ynbTaThl paboThl CUM -
TAlOTCS JOCTOBEPHBIMH, €C/IM Pa3HHULIA U3MEPCH-
HBIX TMHEUHBIX 3JIEMEHTOB HE IPEBBIIIACT pacyeT-
HBIX 00Jlee YyeM Ha 5 MM, a yrimoBeIx — Ha 20",

TOYHOCTP Nepesayd TOYEK BHYTPEHHEH pa3-
OMBOYHOH OCHOBBHI 3aHUA C UCXOJHOIO HAa MOH-
TaXHbBIX TOPU3OHT MOXHO KOHTPOJIUPOBATH IIYTEM
CPaBHEHHUS PACCTOSHHUH M YINIOB MEXAY COOTBET-
CTBYIOIIMMH ITYHKTAMH MCXOOHOTO H MOHTAXHOTO
rOPpU30HTOB, 4 TAKKE€ OPUMEHTHPOBAHHUEM MO IIYH-
KTaM BHENIHEYH pa3OGHBOYHOH CETH.

B ciyyae HEBO3MOXHOCTH OPHEHTHPOBAHUSA
BHYTPCHHEH pa3OMBOYHON OCHOBBHI 110 BHCHIHEH B
CBSI3HM C POCTOM 3TAXHOCTH OPHEHTHPOBAHUE CJie-
NIVET TIPOU3BOIUTE IO XOPOIIO BUAMMbBIM YAAICH-
HEIM NpeaAMETaM C MOHTAXHOI0 TOPHU3OHTA I10CIe-
NHEH IIPUBA3KU K BHEUIHEH CETH M TEKYILIEIO MOH-
TaXHOro ropM3oHTa. IIpuHumMI peayiupoBaHus TO-
YyeK BHYTpPEHHeHd pa3OMBOYHOM CE€TH HA MOHTAX-
HOM FOPHU30HTE ITPH UCIIONB30BAHUH OPHEHTHUPHBIX
HarnpaBJICHKA TIpUBeIEH B NpUIOXeHUHU 10.

O6s3aTeibHOE (KOHTPOJBHOE) OPHMEHTHPOBA-
HHEe BHYTpEHHeH pa3OMBOYHOM CETH MO BHEILIHUM
3HAKaM, IIpeaMeTaM HeOOXOIUMO IIPOHU3BOIUTDH
yepe3 50 M BbICOTBHI, WIHM 16 3Taxell 3maHU4.



[MPUJIIOXEHHUE 9
(cnpasouroe)

PASMEIIEHHUE U 3AKPEIINIEHUE 3HAKOB BBICOTHOI'O OBOCHOBAHHA HA HCXOAHOM
N MOHTAXHOM I'OPHU30OHTAX

BoicOTHBIE 3HAKHM HAa HCXOAHOM TOPH3OHTE
pa3MELalOTCId Ha HApPYXHOM YaCTH CTE€H IIOKOJIb-
HOI'0 3TaXKa B BUIEC OTKPACOK HECMBIBAEMOH KpacC-
KOI BU1a, H300paxeHHoro Ha puc. 1. Yucno 3Ha-
KOB IOJKHO OBITh HE MEHEE TPeX, PAaBHOMEPHO
pacrpencJCHHBIX 10 NIEPpUMETPY 3AaHHUA.

~0,300

v

Puc. 1

Ilepenaya oT™MeTKM Ha MCXOIOHBIA TOPH3OHT
OCYIHECTBJISIETCA OT IPYHTOBOTO pENEPA BLICOTHOH
OCHORBI CTPOMIUIOILUAAKU METOOOM ICOMETPHYEC-
KOI'0 HUBEAMPOBAHMS 110 IPOTrPpaAMME TEXHUYECKOTO
HUBEJIUPOBAHUA.

Ha MOHTaXHOM TOpPH30HTE OTMETKM MOTYT
[iepeaaBaTbCsi METOAOM I'EOMETPHYCCKOIO HUBEIIH -
POBAaHHUA C MPUMEHEHHEM ABYX HUBEJIHPOB U KOM-
IIapUpPOBAHHOH PYJIETKHU.

Ha MOHTaXHBIM TOPH3O0HT IIEPEHOCAT HE ME-
HEe OBYX perepoB.

[Iepenaya OTMETKM HA MOHTAXHBIA [OPH30OHT
MOXeT OBITh TAKKE BBIITOJIHEHA MyTeM (PUKCAIIUH OT-
METKHA Ha CTPOHTENBHBLIX KOHCTPYKLHMSIX UCXOTHOIO
NOPU30HTA U BEPTHKAJILHOIO JHHEMHOIO npomMmepa
10 CTPOHUTENLHBIM KOHCTPYKIIMSM 10 COOTBETCTBY-
IOLIEH OTKPaCKM Ha MOHTAXHOM TOPH30HTE.

KoHTpoOJIb 32 epeavyeii OTMETKU HA MOHTAX -
HBIX FTOPHU30HT OCYILLIECTBIAETCA ITYyTEM U3MEPECHUA
ITIPEBHILLIECHUSA MEXY IBYMS pellcpHbIMHA MapKaMU
Ha MOHTAXXHOM F'OPU30HTE ITYTEM HUBETHMPOBAHUA.
Pa3nuna Mexay pakTHyecKuM 3HaYeHUEM IIPEBHI -
NIeHHd U €ro pacyeTHBIM 3HaAa4YEeHHUEM HE AOJDKHA
[IPEBBLILIATH O MM.
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ITPRIIOXEHMAE 10
(cnpaeoyHroe)

CO3JIAHHME TUIAHOBOM OITOPHOM CETH HA MOHTAXHOM I'OPU30OHTE
METOIOM OBPATHOM YTJIOBOMH 3ACEYKH

IIpu cTpouTeNnbCTBE 3MaHAN MOBBLILIEHHOM
ITAKHOCTH BBLINTOJHEHHKE reone3nyecKux paboT Ha
MOHTaXHOM TOPU3OHTEC HAYMHAA CBBILIE IHECTO-
rO—BOCBMOIO 3TaXeM UeaeCoo0pa3HO BhINOJIHITH
ITyTEM U3MEPEHHUI FOPU3OHTAILHBIX YIJIOB HA YIa-
JIEHHBIE, YETKO OINpEACHsieMbIC MNMPEAMETHI MECT-
HOCTH C IMYHKTOB BHYTPCHHEHN reoie3uyeCcKom CeTu
Ha MOHTaXXHOM IFOpU30HTE (pucC. 1).

Puc. 1

Ha nocienyroniux MOHTaXHbBIX TOPU3OHTAaX
HEOOXOOMMO HauTH TOUKY O, B KOTOpOH OyeT
COOMIOACHO IIPHMEPHOE PAaBCHCTBO PAHEE U3ME-
PCHHBIX YITIOB: B,; B,; B;.

3azadya OCJHOXHSETCA TeM OOCTOSATEILCTBOM,
4YTO KOOPAUHATH! YAAJICHHBIX IIYHKTOB HE OIpe/ie-
AeHbl. B CBsi3H ¢ 3THM HEOOXOAHUMO OIpEeaeUTh
KOOPIAMHATH! YAAJICHHBIX ITYHKTOB B JIIOOOH yCJIOB-
HOM CHCTeMe KoopauHart. [ng pelueHus 310 3a-
NAa4Yu BOJIM3U PACITOIOXECHMS ONPEAEISIEMOro MyH-
KTa O HeoOXoaUMO paciioNoXUTh ITYHKT HaONIo-
neHus A. Bropoit myHKT B HeoOxonuMo pacmnoso-
XUTh B YIOOHOM JJ151 BBIITIOJTHEHUS YITIOBBIX U3ME-
PEHUH NMYHKTE Ha paCCTOSHHUH OT HECKOJIBKKX MET-
POB A0 HECKOJBKUX NECATKOB METPOB OT ITYHKTA A.
Paccroguue Mexny nyHKTaMu A U B HeoOxonuMo
M3MEPUTDL CO CpeAHEH KBalpaTUYECKOH IOorpell-
HOCTBIO He Oojnee 3 MM.

r——_“"—__'_#__ﬂ

Puc. 2
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Ha nmyHkrax A ¥ B HEoOXOAUMO BBINTONHHUTH
VIJI0OBbIEC HAOMIONEHHMS HA TE X€ YAAICHHBIE OOBEK-
Thl, HA KOTOPSbI€ OBUIM BBIITOJIHEHBI YIJIOBBIE H3-
MepeHHSs] Ha HYDKHHUX MOHTaXHBIX ropu3oHTax. [1o
pe3yJbTraTaM HabmoneHui HeoOX0MUMO BEIYUCINTD
KOOpAvHATH HabmonaeMebix IMyHKTOB. C 3TOH ILie-
JIbIO HEOOXOAHUMO 3aAaThCsl MECTHOM CHUCTEMOM
KoopauHatr. Hanpumep, KoopAMHATHI ITyHKTa A:
X, = Y, = 0, ITMpeKUHOHHBIA Yron Ha MMyHKT B:
oy p = 0, CrreaoBaTeNbHO, KOOPAHHATEI ITYHKTa B
paBHbl: X = b, Y3 = 0, rae b — minHa 6a3uca AB.
IIpumep pacyera ogHOro M3 GOKOBBIX ITYHKTOB HJI-
IIOCTPHUPYETCSE Ha pUC. 3. TlopsanoK BBEIYMCICHUMA
CAEOYIOLIHH.

Brruucigercs yroin P,

B; = 180° — B, — B,,

3aTEM BBIYUCIISCTCS JIMHA OJHOM K3 CTOPOH,
Hanpumep AP

JIUpeKIIMOHHBIN YroJl CTOPOHB AP paBeH
Aap =0 + Py =B
M KOOpAHHATHI MyHKTa P

Xp = Sxp cospy;
Yp = Sppsinfy.

A Puc. 3

AHQJIOTMYHO AO/IXXHBI OBITh BBIYHCIEHBI KOOP-
OWHATHI Bcex HabmogaeMbIX IMyHKTOB. I1pu Manon
Bes1HuuHe 6a3uca oIKOKH KOOPAUHAT OPACHTHP-
HBIX NYHKTOB OyAyT 3HAUYMTEJIBbHBI, HO 3a CYET
XKeCTKOHU KOPPECIUPOBAHHOCTH PE3yJAbTATOB U3ME-
PEHUH 3TO MPAKTHUYCCKU HE CKAXETCA Ha KOOpAU-
HaTax onpeaenaeMoro nyHkra. OnpeaeaeHue 1o0-
NnoxXeHusa nyHkra O MOXeT OBITh BBIIMOJIHEHO IO
paHee MPpeIOXKECHHOMY aJITOPUTMY pellieHUs 00-
paTHOH yrjioBOM 3acedkH. C yyeToM, YTO Ha MOH-
TaXXKHOM I'OpU30HTE, KaK IIPaBUNO, U3BECTHO IIPHU-



MEPHOE [MOJO0XEeHHEe UCKOMOIro NyHKTa O M YIJIHL,
U3MEPEHHBIE B II. A, OTAHYAIOTCH OT HCXOOHBIX
YIJIOB HAa HEOOJIBUIYIO BEJIMUHHY, MOXKHO HCIOJIb-
30BaTh HoJiee MpocToit anropuT™ perneHus. U3 puc.
4 BUOHO, YTO DUPEKLMOHHBIC YIIbl CTOPOH A —
P Mano oriinyaorcs OT COOTBETCTBYIOIUX AUPEK-
IIMOHHBIX yIJIoB cTropoH O — P, ciemoBaTensHo,
W YTJIbl 3, U ,, N3IMEPEHHbBIC HA HUXHUX MOHTaX-
HbIX TOPU30HTAX, OTJIMYAIOTCS OT AHAJIOTHYHBIX YI-
noB B’y U f',, U3BMEPEHHBIX HA IyHKTE A. DJIEMCHTHI
PEAYKIIMY BEIMUCIAAIOTCS TPH TOM CUCTEME KOOpIHU-
HaT, KoTopas ObUIa BhiOpaHa ISt JAHHOTO IIpyMe-
pa: cropoHa AC = éx = X, CO = §y = ¥, (puc. 4).

Py

Puc. 4

JAvpeKlMoHHbIE YIB! CTOPOH A — P, Bhlyuc-
JISSI0TCA 1o PopMyJie

. YP‘
G'A—P, = aI'Ctg ':i;P— .
i

a IUpEKUHUOHHBIE yIiibl cTOpOH O — P — o ¢op-
MVJIE
Y, P. — Oy

Og.p, = arctg —
l XP:' — X

(Io_p! = aA-P; + 5(11-.

Yol B, 1 B, BoIMUCIAIOTCA 110 OPMYyJIaM:
By = Qo-p ~ Q0-p; = AA-pp —CRA-py; T oa — da3;
B2 = 0p.p, —Qo.p, = Aa.p, —Qp.p — 00 — Ay,

H YKIIOHCHUSl paHEe U3MEPEHHBIX YINIOB [, U
B, OT yIJIOB, U3BMEPEHHBIX HA JAHHOM MOHTAaXXHOM

TOPHU30HTE ') ¥ ',
B; — By = 6By = 60y — dai3;
B, - B> =3B, = da; —da,.

BerromorareibHbie KO3 HUHEHTHI A, B,, A,,
B, sbryvcisaiores no gopMynam:

Sin o A-P, SN o A-P;

— = A ;
S\ S; |
COSO 4. COSOL,_
_...._._._A_Pl. + __._A_Pi —_ Bl?
AY 53
SINGA p, SINOAp AL
S, S 7
- COS (IA_pz N COS G'A-Pl _ B2_
AY) S}
HckoMble BEIUYHUHBI OyayT paBHBbI:
A B,—A,B,
By _ —AZSBI + A18B2 -

Ale ""AzBl

Hcrnonp3ysas MeTOn pEAYUUMPOBAHUS, OTHOCH-
TeJIbHO TUHUHU AB Heo6X0AHUMO OTIOXUTD 3JIEMEH-
Thl PEAYKIUH 86X U &y OT IYHKTA A B HalIpaBJI€eHUHU
K ITyHKTY B.

AHAQJIOTMYHO BBIHOCSATCS OCTAJIBHBIE OITIOPHEIE
IIYHKThl HA MOHTAaXHBbIX I'OPHU3OHT, KOTOpPHIC SIB-
JISIIOTCA TUIAHOBOM OCHOBOM U1 pa3OUMBKH oOCEH
COOPYXKaeMoro o0beKTa.

11 BBIMUCAEHUI UMEIOTCA NPOrpaMMbl B psifie
TaXCOMETPOB.
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I[TPHUIIOXEHHUE 11
(cnpaeounoe)

AJITOPHUTM PEHIEHUA OBPATHOM YIJIOBOH 3ACEYKM

B nipocreitiueM ciay4yae nmpu o0paTHOM yIJIOBOM
3aCe4YKe M3MEpAIOTCS ABa yraa P, ¥ B, Ha TpH MyH-
KTa ¢ UM3BECTHBIMH KoopauHatamMd. Heobxonumo
BBIYMUCIUTL KOOPAUHATBHI TOYKH CTOAHHUS MHCTPY-
MeHdTa. [Ipu McrONL30BaHHUM SIEKTPOHHBIX TAXE0-
METPOB OOpaTHAd YIJIOBasd 3aCeukKa HaXxOAUT LHIUPO-
KO€ IIPYMECHEHHME KAK TIPH TaXEOMETPHUYECKOMN CHEM -
Ke, TaK U Ha CTPOUTEJIbHOH 1uiowanke. OCHOBHas
CJIOXXHOCTh, KOTOPAsI COIPOBOXIAAET pellIeHUE 3TOH
3afa4yy, 3aK/IIOYACTCSI B TOM, 4YTO TI0 ABYM M3MeE-
PEHHBIM VIJIaM MOXHO HaWTH ABAa PENICHUA, KOTO-
pble OYIyT yAOBJAETBOPATH PE3y/IbTaTaM U3MEPEHHUH,
H HeoOXoauMo BpIOpaTh OHO-EIHHCTBEHHOE pellie-
HHUE, KOTOpOE COOTBETCTBYET PECAIBHOHW CHUTYAlIUH
B rmosie. JIpyras coXHOCTb 3aKTI0YACTCA B TOM, YTO
€CJIM BCE TBEPABIC IIYHKTHI ¥ onipeaensieMbId MYHKT
JlexXXaT Ha OJAHOM OKPYXHOCTH, 3allaya HEe HUMEeT
pellleHUst He3aBUCUMO OT YMCJIa HaGII0naeMbIX TBEp-
IBIX TYHKTOB. be3yClIOBHO, Takas CUTyal[Us] MOXET
BCTPETHUTHCH JNOBOJILHO pEeIKO, OXHAKO €CIH OIpe-
AEJIAEMBIN ITYHKT HAXOAUTCA BOJIM3U OIIAaCHOIO KpYy-
ra, TOYHOCTDH BHIYMUCICHUS KOOPJAUHAT HHCTPYMEH-
Ta Oynetr Hu3kou. HeobxonumMo obecneynts reone-
3UCTa TAKOM METOIUKOH U3MEPEHHUS, IIPH KOTOPOH
MOXHO YBEpPEHHO KOHTPOJAHMPOBATH TOYHOCTH BHI-
YHUCICHUS ONpeAC/IIEMbIX KOOPAUHAT.

Takum ob6pa3oM, TpeOOBAHUA K AJITOPUTMY
pelLIEHUA 3a1a4yy OOpAaTHOM YIJIOBOH 3aCEYKHU MOX-
HO chOpMyNIHMPOBATH B CJACAYIOLIEM BUIE:

1. AAropuTM pelUeHUs 3anavyu DO/KEH obec-
MeYuTh €AUHCTBEHHOE PELICHHE.

2. ObecrieynTh reofie3ucTa METOAUKOM OLICHKH
TOYHOCTH, MMO3BOJIAIOLIEN U30eXaTh CYLLIECTBEHHO-
ro CHIDKEHUSI TOYHOCTH B ITOJEBHIX YCIOBHAX ITPHU
HEYJa4YHOM pacIiONOXCHUH ITYHKTOB BOJIU3H Ofac-
HOro Kpyra.

Ha puc. 1 nyHkTHl 1, 2, 3 — ITYHKTBI C U3BECT-
HBIMH KOOpPAUHATaAMH, [IYHKT A — OIIpeacIsieMbIA
ITYHKT.

Bbraucnsiorcs pacCTosAHUA a M b MeXIY TBEp-
JIBIMHY [IYHKTaAMHU:

R e S o SR

a=\[(x2—xl)2 +(y2‘“y1)2:

b: (JC3 —x2)2 +(y3"’y2)2.

3aTeM BBIYMCIIIOTCS paIUyChl OKPYXHOCTEH R,
U R,, Ha KOTOpbIX, COOTBETCTBEHHO, pacIojoxe-
HB! MYHKTHI 1, 2 1 A, a Takke 2, 3 M A:

Ry = """—""“—.a ;
2 sin 3

R2 - '—'—;b—"‘.
2s1n Bz
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KoopanHaThl CepearHbBI OTPE3KOB a B b Haxo-
ISIT 10 GOpMYJ1aM:

Xy, =—)£L-;X2;
Yy, ,___}’1*2'_Yz;
Py, :'];2;},3'

BeluucauTh JUPEKIIUMOHHEIE YIABI OMOPHEIX
IYHKTOB O, ; U O, j:

Y, -Y
tgo, y = Xl "'X'?';";

;-

Y- -Y
tgaz__‘)»:;i;?’— ;2.

3 —

3aTeM BBIYMCISIOT JUPEKLIMOHHbBIE YIJIBI JIU-
HUH, MEPIICHAUKYIAPHBIX CTOPOHAM a U b:

— O,
aMl'Ol —(121 i90 .

(1)

B 0
aM2_02 = a32 + 90 .

3aTeM BBIYMCISAIOT KOOPAUHATHI LIEHTPOB OK-
PYXHOCTEH:

XU.] — AXh,il +- Rl COSB] COSG’M]-Ol;

Yy, = Ym, + RcosPsinay o ;

X

n, =AM, T Ry cosfy cosa, o, ;

Y,

1, = Ym, + RCosf, sinoyy, g, -



I1pu 1nnoseBrIX H3MEPEHUAX HEOOXOAUMO OTME-
TUTh, KAKOM YIroj1 ObuT M3MEpeH: MpaBeii (110 Ya-
COBOM CTPEJIKE) MM JIEBHIH (IIPOTHUB 4YaCOBOM
CTpeJKH) U OTHOCHUTEJIBHO KaKOro HaIlpaBJICHHUSA
U3MEPEH ITOT YTOJ JIMOO COXpaHUTh ITOJIEBBIE OT-
CYEThl — HAIIPAaBJIEHUS.

I1o xoopauHaTam HeHTpa OKpyXHOCTH O, WK
O, ¥ KOOpAMHATaM OMOPHBIX MYHKTOB BHIYUCITHM
IMPEKUMOHHBIC YITBI O M O U BHIYHCIHM
pPa3sHOCTb JUPEKLIMOHHBIX YIJIOB

2ﬁl = aol_z - 0'-01_.1 : (2)

BrruncieHHbIe YIIH 20, HOJDXHBI COBITAAATD C
H3MEPEHHBIM 3HAYEHHEM aHAJIOTHYHOIO YIJIA.
AHQIOrMYHO BRIYUCIAETCA U yron 20,

28, =ap, , —0o, ;- (3)

Ecan 3Hak nepexn yriomMm 90° B ¢dpopMmynax
(1) BeIOpaH NMpaBUIBHO, TO BBIMOJNHAIOTCS pa-
BeHCTBA (2) ¥ (3), 4YTO 0O€eCIIEYHBACT BO3MOX-
HOCTb BhIOOpA €AUHCTBEHHOIO NIPaBHUJIBHOTO pe-
IUEeHHUS.

Beruuciasiorcss BcnoMorarenbHbie KO3 PHIIH-
CHTBHI:

kl =1+tg2a .

Hi-2°2

Drgay,

11 v YI.I1 B Xul tgauz_l + __""'"(X -:'X'_"_ );
4y, 1

2 DX
m =X2 +Y? —R12+———-——-—D -

1 L I} 2 Y _X
4()(1[2 "Xul) 1( 1y

ky =1+ ctgzaul_z;
Detga,
b =Xy, —Yyctgoy, |+ —--———-—-(Y _;‘; 2);
12 Y|
D? DY,

2 2 2
my=X2 +Y2 —RP4—2  ___Tm
1)) 1] 4 ( Yuz B Yul )2 Ynz _ Yul

¥ OKOHYATEJILHO BBIYHUCAAIOTCA UCKOMBbIE KO-
OpPIMHATHI:

L +,JI7 -
X, =2 ;(Qkamz; (4)
Y _li llz—klml
e (5)

OnHo u3 pemeHuid ypasHeHu# (1) u (5) aB-
JSIETCS1 KOOPpAMHATAMH IIYHKTA 2, a BTOpO€ — KO-
OpAMHATaAMH MCKOMOTO IIYHKTA.
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HNPUIOXEHHUE 12

METOAMKA BbICOKOTOYHOTO TrEOMETPHYECKOI'O HUBEIINPOBAHNA
KOPOTKMMH BU3INPHBIMHU JTYYAMU

BBICOKOTOYHOE reOMeTpHYeCKOoe HUBENUPOBa-
HME KOPOTKMMHM BU3MPHBIMH jydyaMHu (S < 25 M)
BRITIOJTHACTCA U3 CEPECIUHBI.

MakcuManbHas BEIMYMHA HepaBeHCTBa IU1eY
HE JOJIXHA MPEeBHILIATh BEJIMYUH, TPUBECACHHBIX B
Tabnuie 1.

IIpu 3TOM BEe/IMUMHA yriia { ROJDKHA OBITH HE
Oosiee 5. Yron i HOMXKEH onpenensaTsCs Nepen Ha-
JajioM LIMKJIA U3MEPEHUMN U IOCJe BBIIIOJHEHKS
[IMKJIa Ha CIECIMAILHOM CTAaLMOHAPHOM CTEHIE,
000pyn0BaHHOM B ITOMEIIEHUH HA HIDKHEM TOpH-
30HTE.

IIpu nnauHe BU3HPHDBIX Jiyuel oT 3 1o 18 M pe-
KOMEHAYeTCs UCITONIb30BATh IIIMPUHY HITPUXA PEU -
ki 0,5 MM, a oT 18 1o 25 M — 1,0 MM (cTaHpapT-
Hasg peMKa ¢ MHBAPHOH ITOJIOCOM MIMHOMK 1,75—
3,0 Mm).

['eoMeTpuyeckoe HUBEIMpOBaHME BO BCEX LIHK-
JIAX U3MEPEHHUH BHITONHSIETCS 10 OJHOM U TOHU Xe
cxeme. 11t 3Toro Mecta yCTaHOBKM HUBEJIMPa Map-
KHPVIOT KPAaCKOHM.

KpoMe 3TOro, B KaXiaoM LUKIE HU3IMEpPCHHIA
cobnionaioT caeaymolme TpeboBaHuA:

IIPU HUBEJIUPOBAHUHK NNPUMEHSIIOTCH OXHH U TE
XXe HHCTPYMEHTHI U PCHKHU ;

PEeHKU TOJDKHBI OBITh IIPOHYMEPOBAHBI H YCTa-
HABJIMBATbCS HA TE€ XE€ MapKM WIH penepsl, Ha
KOTOPhIC OHHM YCTAHABJIUBAIUCH B IPECAbIIYLLMAX
IMMKJIaX U3MEPEHUH.

BBICOKOTOUHOE re OMETPHUYECKOE HUBECIUPOBA-
HUE KOPOTKMMHU BU3UPHBIMHY JIydaMHU BbITIOTHSIET-
CA HUBEJIMPAMM C KOHTAKTHBIM YPOBHEM HIH C
CAMOYCTAHABJIMBAIOIICHCA JIMHUEA BU3HUPOBAHMUS.
KpoMe BBICOKOTOYHBIX HHBeaupoB THna H-05,
HHN004, HU002 BBICOKOTOYHOE reOMETPHYECKOE
HUBEJIMPOBAHHUE KOPOTKUMH BU3HPHBIMH JIyYaMHU
MOXET BBINTOJHATHCS TOYHHBIMM HUBEJIUPAMH, B TOM
yucae UMPpOBBIMH, MMEIOLIHUMH OITHUYECKHUH
MHUHKPOMETD U YBEIUYCHUE 3DUTEINBHOM TPYOEI HE
MeHee 25--30 kpart, HanpuMep 3H2KJI (Poccus),
Bl (SOKKIA), PL1 (SOKKIA), Dini 12 (Trimble)
U T.I.

[Iporpamma H3MepeHU Ha KycTe INIYOMHHBIX
penepos ciaeayoulasi: oepyrcsa oTcuersl NocCieno-
BaTeJbHO Ha Kaxaelid U3 pemnepos I, 1I, III. 3a-
KaHYHUBAECTCA MPUEM U3MEPEHHUHM IMOBTOPHBIM OT-
CYETOM Ha HavYaJIbHBEIA pernep I, KoTophlil genaeT-
CA I KOHTPOJAA YCTOMYMBOCTH MHCTPYMCHTA B
[IpoLecce H3MEPEHUH U B 0O6paboTKy He BKIIOYA-
eTCs. 3aTeM IPOLIECC UBMEPEHUH MTOBTOPSETCS IPU
APYTOM rOpHU30HTEC MHCTPYMEHTA. /11 H3MEHEHUS
FOPU30OHTA MHCTPYMEHTA CIIYXMUT IMpEelMU3UOHHAS
HUBEIMPHAA NMOACTaBKa (PUCYHOK 1).
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Puc. 1. IIpenn3donHas HABETHPHAA NGACTABKA

I — nnanka; 2 — 1uIMTa Hecyuias, 3 — BHHT; 4 — IUIMTA
ONOpHad; J — BTyNKa, 6 — BHHT, 7 — raitka

IIpuBsA30YHBIA HUBEJIUPHBIA X0 OT KyCTa pe-
IepOB N0 ONMKauilie MapKHU OCalOMHOMN CETH IIPO-
KJIaJbIBACTCA IIPH JABYX N'OPHU3OHTAX WHCTPYMEHTA
C HCIIONBL30BAHHUEM CTAaHIAPTHBIX PEEK C UHBAp-
HOU monocou wmHou 1,75—3,0 M.

HuBenmMpoBaHue 110 OCaIOYHBIM MaPKaM B ITOJTY
BBLITIOJIHAIOT C UCHONB30OBAHUEM CTaHIAPTHEIX peekK
¢ MHBapHOM nonocoi mmHoi 1,75—3,0 m.

HuBemposaHue 1o ocaioyHbiM MapKaM Ha KO-
JIOHHAX BEACTCA HA OOHU M Te XK€ LUTPUXH, IUISI YEero
OCaJIOYHbIE MapK{ YCTAHABIMBAIOT HA OAUH IOpH-
30HT C IIOrPEIUHOCTBIO 2,5 MM. YCTAaHOBKA BU3HPHOM
OCH 3pUTEJILHOM TPpYOb! HUBE/IMPA Ha 3aJAHHDINH I0-
PHU30HT B 3TOM CJIy4ae IPOM3BOAMTCS C ITOMOUIBIO
NPELU3NOHHON HHUBEJIMPHOM IOACTABKH.

I1py HUBETUPOBAHUHU 3—6-METPOBLIMM BU3HP-
HBIMH JIYYAMHU PEKOMEHAYETCS UCII0Ab30BATh OMHY
pEUKY.

BBICOKOTOYHOE HUBEIMPOBAHUE ITO OCAIIOYHBIM
MapKaM Ha KOJIOHHaX [MPOU3BOAUTCS IIPH ABYX Io-
pHU30HTAaX HHCTpYMeHTa. HabmoaeHHA Ha CTaHLUHK
BBLIMTOJIHAIOT MO Crioco0y coBMmenlicHuA. IIporpaM-
Ma HAOMIOACHHMM HA CTAHLIMM B XOHE OJHOIO Ha-
[paBJeHUA ciaeayomas (111 HUBEJIMPOB C CaMO-
yCTaHABJIMBAIOIIEUCA TUHUEH BU3UPOBAHUSA):

Cranuust IIporpamma
HeueTHasi 311113
YetHad T13311

IHocnenoBareAbHOCTL PadOT HA CTAHLIMM Clie-
nyiomas (s He4YeTHOH CTaHLUH):

a) IUTATHB HUBEIUpA LIEHTPUPYIOT HUTSHBIM
OTBECOM INOA MapKHPOBOYHOM TOYKOM, COOTBET-
CTBYIOIIIEH PAaBEHCTBY BU3UPHBIX JIYYECH,;



0) IpUBOAAT HUBEIHUP B paboyece IMOIOXCHHE
C NMOMOWIBIO YCTAHOBOYHOI'O YPOBHS, IIPH 3TOM
3pUTEabHAasd TPyOa HaMpapjicHa Ha 3a0HIOI0 PEUKY,;
B) C IIOMOIUBIO IIPEIIM3HOHHON HUBEIUPHOM
[NOACTABKM BU3UPHYIO OCh HHUBEJIMPA BBHIBOASAT HA

paboyYui TOPU3OHT;
') ycTaHaBIuBalOT bapabaH Ha orcuer S0;

1) HaBOOAT TpyOy HHMBEIMpa Ha OCHOBHYVYIO
IUIaKy 3aJHCU PCHKU,

e) BpallcHUEM OapabaHa TOYHO HABOIAT OMC-
CEKTOp Ha OJIMKAMIIIUKI ITPUX OCHOBHOM LIKAJTHI,
IeNaloT OTCYET 3 MO peitke U GapabaHy;

X) HAaBOIAT TPYOY Ha OCHOBHYIO LKAy IIE-
penHeil peku, npou3soaar orcuer ll;

Tadonupa 1

IinnHa m. wua | Hepasencrso | HoMycTuMas
o THW BBICOTA JIy4a
BU3UPHOIO | CTAHLMM, MM |PacCTo Ha
Tyya, M cranumu, M | HAA NpensT-
CTBMEM, M
| N
2 5 O ? 2 O ? 3 0 , 8

3) IIPHY ITONOXEHUH TPpyObI Ha ITepeAHIOI0 peiKy
C IMOMOLIBIO ITOABEMHEIX BUHTOB HUBEJIHPA BHOBE

NPUBONST YPOBEHb B HOJB-ITYHKT U HE€JIAIOT OT-
cyer Il M0 OCHOBHOI 1UKaJle MEpeaHeil pelKy.

IIpn nmepexoae oT npAMOro xoaa K oOparHOMY
PEUKH MEHAIOT MECTaMH, T.€. YCTHYIO PEHKY CTa-
BAT HA MECTO HEYETHOM U HAOOOPOT.

B nporiecce HabmoaeHU oTcyeToB 110 Hapaba-
HY MUKpoMmeTpa Oepyr otcuer o 0,1 aenenus, a
npesbiieHUst — 10 0,01 MM. PesynbraTthl Habmo0-
JEHUHA 3aITUCHIBAIOT B XYpPHAJI.

IIpu pabore Ha CTaHLIMH JOJDKHBI BHITOJIHATHCH
IOITYCKH, YKa3aHHbIe B Tabnuie 1.

IlorrycTuUMoOe
orpa
Tt pEBhILEHUI Hegsizka B HOIpelllIHOCTL
€THE IpH IBYX Xoaa, MM
yeTHas
rOpH30OHTaX
311113 0,4 0.4n
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I[TPUIIOXEHHUE 13

AJITOPUTM BBIYUCJIIEHNA KPEHOB
C HCNNOJIB3OBAHNEM BEPOSATHEUIIEN ILIOCKOCTH

HUcxoaHoe ypaBHEHHE IUTOCKOCTH MOXHO IIpe-
CTaBUTH B BHJE

a+bx+cy=135,, (1)

e a — IapaMeTp, XapakKTepUM3YIOLIHHA Ccpea-
HIOIO TOPHU3OHTAILHYIO IUIOCKOCTD, KO-
TOpasi OTCEKAeT OTPE30K OT OCH Z;
b — TaHI€HC yIJia HAaKJIOHA HCKOMOMH I1jI0C-
KOCTH K OCH X,
¢ — TAaHTEHC VyIJIa HAKJIOHA UCKOMOMH ILIOC-
KOCTH K OCH Y
SJ‘.. — BeJIMUYHMHA aOCOJIIOTHOM OCAAKM.
[Tapamerpnl a, b, ¢ onpenensioTcsa U3 pellle-
HUA CUCTEMBI HOPMAJIbHBIX YPAaBHEHHU MU

na+[xW+]c-[S]=0
[xla +[xX)0 +[xY ) - [x'S] =0 ;.
V]ia+Ix"y1b+[yyle-[y'S]=0

YpaBHEHHS OTKJIOHCHHMH OT BEpOSTHCHILCH
IUIOCKOCTH OYyIVT:

(2)

..1

v =8 —(a+bx; +cpy)
................................. > (3)

v, =3, —(a+bx, +cy,)

Hnst ynpoueHusi BEIYMCICHUI I1apaMeTpoB
Ha4yaJio0 KOOpAHHAT IIEPEHOCUTCA B LICHTP COOpY-
XeHusd noa ycnosueM [X'] = [y] = 0.

Torna nepBoe ypaBHEHHUE CTAHOBUTCS HE3aBH-
CHMBIM U onpenensaercd 1no gopmysie

_15]
n
JIBa Apyrux npuMyT BUA:

[xx]b + [xylc - [xS] = 0}
[xy1b + [yl -[¥S1=0}

B ypaBueHMsix (3) ¥ (5) x 1 y — LIEHTPAIbHBIE
KOOPAWHATHI.

M3 perieHUA CUCTEMBI HOPMAJIBHBIX YPaBHE-
HUHA (5) HaxooUM MapaMeTpHI:

a

(4)

(5)

, — 210681 - [o11yS]
D

o - 101[xS]+ [ [yS] | (6)
D

rae D — OIpeacauTesib CACTEMbI ypaBHEHM (5),

pasHBI [x°][y*]—[yx]*.
Yri0Bas BEJIMYMHA KPEHA (¢ U JUPEKIIMOHHbBIN
YTOJi 0. HalIpaBJIECHHUA KPEHA BHIYUCIIAIOTCS 110 hop-

MYJIaM:
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P = arr.:tg\/a2 + b2; (7)

C q y
o = arctg — = arctg—.
b 7. (8)
JIMHEeHHAA BEIMYMHA YaCTHOIO M ITOJIHOIO KPEHa

VIS i-TO TOPH30HTA BBIYUCAETCA O (POpMyaM:

b”HI' ‘ 3}
Qx,- - 2
0
q - C”Hi_' |
Y p” ? ( (9)
O; = Q.%, + ‘.-'I,%i-

3HaK «<MMHYC» B (hopMynax YAaCTHBLIX KPEHOB yKa-
3bIBACT Ha CJCAYIOLIce: €CJIU YIJIOBBIE BEIMYHUHEI b

U ¢’ UMeIOT 3HaK «MUHYC», TO YaCTHbI€ KpeHbl Ha-
[IpaB/ieHbl B CTOPOHY OJOXUTEABHBIX HAIIPpAB/ICHUHA
ocel x 1 y U HA00OPOT, €CJIM YITIOBBIC BEJIMYUHEI b
U ¢’ UMEIOT 3HaK «IUIIOC», TO YaCTHHIE KPEeHbI Ha-
[IpaB/IEHbI B CTOPOHY, IIPOTUBOIIOJIOXHYIO ITOIOXH -
TE€JIbHBIM HAIIPABJICHHUAM OCEH X H ).

[lepeitneM K OLIEHKE TOYHOCTH IIapaMETpPOB
BeposTHeeH riockocTu. CpenHue KBaJipaTHiec-
KM€ TTOrPEeIlHOCTH ONPpENesIOTCs 110 GOPMYIaM:

m, =m,\JQ;;
my = my|Qn (10)
m, = m,\[Os3,

rne m, — CpeOHss KBaApaTUYECKas IOrpeLl-

%

HOCTBh OCalKH, ITOYYEeHHAs IO YKIIO-
HEHUSIM OT BEPOSITHEHLIICH IUTOCKOCTH.

IlorpentHocTs m,, BEIYUCHAETCA 1O popMyie

[w]
= 11
mv n — k ) ( )
TA€  V; — YKIOHEHHE OT BEPOSTHEHUILIECH TUIOC-

KOCTH;
n — YUCIO OCATOYHAIX MApPOK;
K — 4YUCJIO apaMETPOB, PaBHOE TPEM.
Bemmuunu Q,,, Q,,, O;; AIA ciaydas, Koraa
[IEPBOE YpaBHEHHE B CHCTeME (2) oTneneHo (He-
3aBUCHMO) OT ABYX JAPYTHMX, OIIPEACIAIOTCS U3 ClIe-
OYIOLMX PaBECHCTB:

1
Qll =';;:
- [yl
n="p (12)
0 [xx]
33 — D _,




3Has MOrPeiIHOCTH 1apaMeTpoOB m, U m,, Jier- [IpuMep BBIYMCIIEHUS OCANOK U KPEHOB IO

KO BBIYHCIHTH MOIPEIIHOCTH YaCTHBIX My, > My, M3JIOXEHHO MeTomuKe NpuBeNeH B Tabnuie 1, a
Y [TOJIHOTO KpeHa m, IUIsl i-T0 MOHTaXHOTO TOpH- CBOAKA pe3yJbTATOB OCHOBHBIX IIapaMeTpoOB C
30HTa 1O opMyNaM: , ‘ OLIEHKOM TOYHOCTH IIpUBEAEcHA B Tabnume 2.
My, = Mo li . BriyucneHue mapaMeTpoB BEPOSITHEHIIEH
P MJIOCKOCTH IIPOU3BOIMTCS IO NMPOrpaMMe Ha
et (13) DBM.
qyi 0 ?
2 2

Taobnuna 1-— IlpaMep BoMCAenNs OCAA0K H KPEHOB ¢ MCHOJIb30BAHHEM BeposTHeHlIed NJIOCKOCTH I

| ) T — | I BhIuMcIieHHe BeJTH- I
Ma{fm;‘" M| Yy M|, MM {4:;, th, M3, le ng;a Myfﬁn f{?; rfayﬁ a+ﬁ;cy’ Y, MM ‘im:lilaﬂn ;;);;I{:H};;ro J
1 | +20‘ +15| —9,2 10,32 | ‘—184 —138 |—0,883] +0,633 | —9,12 |—0,08 ]
2 0,0 +15L—_8’6 +0,28_ 0,_0 -129 | 0,0 +0,63§ —8,24 |—0,36] m,6 = 0,28 MM
3 +15] =7,2 +144 | —108 [+0,883{ +0,633| —7,36 [+0,16] ¢ = 12,60
4 +15 +1,18 +154 | 0,0 |+0,883] 0,0 | —7,99 [+0,29] ©=9,16 mu
5 ~15| —8,8 | +0,08 | +176 | +132 |+0,883(—0,633 | —8,62 |—0,18| npu H =150 m
6 ~15] —9.7 |—0.82 | 0,0 |—0,633| —9,51 |—0,19| q.= +6,62 mm
7 ~15[-10,3]-1,42 ~0,633| 10,39 [+0,09| ¢, = —6,33 mm
8 0,0 -(},62 —9.76 |+0,26 Q=9,16 Mm
> ,Ll 0,0 |[—71,0] +0,04| 2400 | 1350 [ l-001] o=31618
o = —8,875 mm; b = —0,044166667-1073; T j
b = —9.11" ¢ = +0,042222222-10% ¢ = +8.71: arctgo = 22 = 316°18". ™e = 2811 To00 = 0210
OneHkKa TOYHOCTH & mf) =1,18"; mg = 0,86 MM
= (0, 28/0, 12 = 0,1 MMm; mz, =1,57"; mqy = 1,14 MM;
i -6. -
b-028 [—-x-x—] —(—)-6-6.—.5,72-10 : mgy = 1,43 MM.
Taonwumuma 2
' OGo3HAYEHHE BETHUMHBI 3HaueHMe BETMUMHbL Ne dbopmynbl R — |
a —8,875 4 o
b  —0,04416667-103 6
. c - +0,042222222:10"° o 6 o
N b o | -9,117 - —
c'’ +8,71" —
: @ ) __:_" __.___ 0,28 MM :_L | _- 7 | )
m, 12,6" 1
B - g, - +6,62 MM
q, -6,33 MM
0 9,16 MM
~ o 316°18' o
m, 0,1 MM
- m, 118"
N m, 1,57
B _ m, 086mM
- m, 1,14 MM
m, 1,43 MM
H 150 M




[TPHIIOXEHHE 14

CTAIIMOHAPHAA BUAEOTNIAPOCTATHYECKASA CUCTEMA

Ha3nagyenme

CrauyoHapHass BUOCOTUAPOCTATHYECKASI CHUC-
TeMa NpeAHa3Ha4YeHa s U3MEPEHUSI HAKJIOHOB H
HepaBHOMepHOM ocaigku (pyHNaMEHTOB 3HAHUN H
COOPYXCHMUH.

IlIpuanun nelcTBAA

Pabora cranlMoHapHOM BUIAECOTrMAPOCTATUYEC-
KO cucreMbl OCHOBAHA Ha IIPUHIIUIIE COOOIIAIO-
IIIMXCS COCYIOB M KOMITBIOTEPHOM 0OpabOTKH CTaH-
TAPTHBIX BUNEOCUTHANOB, C(hOPMHUPOBAHHBIX OT BH-
JE€OYPOBHEMEPOB, YCTAHOBJICHHBIX Ha IOJIOBKAX
THAPOCTAaTHYECKOM CUCTEMBI.

Paborta crauxMoHapHO#A BUACOTHAPOCTATAYECC-
KOM cucTeMBI ITOSICHIETCS CXeMoM pMc. 1, Ha KoTo-
poil N300paXeHbI: [IBE TOJIOBKHM BHACOIMAPOCTATU-
yeckoit cucteMnl I' BC ¢ suneoyposHeMepamMu BY
1 komibiorep 1K ¢ xoHTposnepom KH. I'ojioBku
BHACOTUIPOCTATHYECCKOMN CUCTEMBI COEMUHEHBI JPYT
c apyroM Bo3aywiHeIM BII u xunkoctHeiM KIL
IIUTAHTAMH.

BuneoruapocraTuyeckasi CHCTeMa U30JIMpOBa-
Ha OT BHelIHel cpenbl (0T IepenagoB aTMocdep-
HOrO JaBJIeHHUS), YTO MOBBIILIAECT TOYHOCTb U3ME-
pPEHUM U 00eCIIeYUBACT HATMYUE XXKUIKOCTH B TH/I-
POCTATUYECKON CHUCTEME. |

['os10BKM I'IApOCTATUYECKOM CUCTEMBI YCTAHAB-
JIMBAIOTCS B KOHTPOJHUPYEMBbIX TOYKAX (pyHIAMEH-
Ta 30JAHUS ¥ B HUX 3aJIMBACTCS He3aMep3arollas
XUIKOCTh (AHTU(PPU3).

Ha roinoBKax BUACOTHOPOCTATUYECCKOUA CHUCTE-
Mbl YCTaHABJIMBAIOTCS BHIEOYPOBHEMEPHI 11 U3-
MEpEHHUsI B HUX YPOBHS JKMIKOCTH O€CKOHTAKTHHIM
CITOCOOOM.

Puc.1. CxeMa BHACOTHAPOCTATHICCKOH CHCTEMBI

40

Pabota BugeoruapocTaTHyYeCKOM CUCTEMBI CO-
CTOMT B CJIEOYIOILEM.

Cra”HaapTHble BUAECOCUTHAIBI BUIEOYPOBHEME -
POB 11O KaOeJIbHBIM KaHajJaM IepealTCsl B KOM-
NMbIOTEP, B KOTOPOM C IMOMOILUBIO KOHTPOJIEpA
npeodpasyroTcs U3 aHaiorobo GopMel B LU poO-
By10. [lojlyueHHBIe MaccUBBI JAHHBIX BBOISATCS B
KOMIIbIOTEp, 00OpabaTpIBalOTCS B HEM M BBIYMCIIS-
IOTCSl HICKOMBIE ITapaMETpPhl U3MEPECHUIA.

HaxsioHbl GyHOAMEHTA 3MaHUS B COOPYXECHUS
B HallpaBJleHUU BEPTUKAJIBHOH IUIOCKOCTH, MEpe-
CEKAIIE KOHTPOJIHUPYEMEIE TOYKHA, HA KOTOPBIX
YCTAHOBJIEHBl TOJIOBKYA BUICOTHAPOCTATUYECKOH
CUCTEMBI, BEIYUCISIOTCE MO GopMyae

AH
¢ = arctg 7 Po

rne AH — nepenan ypoBHEH XMIKOCTH B I'OJIOB-

Kax BUICOTHAPOCTATUYECCKOM CUCTEMBI;

L. — paccrossHue MEXIY KOHTPOJINPYSCMbIMH
TOYKaMH (PYHIAMEHTA;

¢, — HaAYIBHBIA Yrofl HaKIOHA dyHIAMEHTAa.

PaboTa BuoeoypoBHeMepa MOSICHAETCHA CXeMOM

pHC. 2, Ha KOTOpOoH M300paxeHbl: BUaeogaTIukK B/,

BU3WpHBIe uead Bl (Kpyriabie monynpoBOIHHKO-

Bbi¢ cBeTOAMOIBI) M KoMIibiotep IIK ¢ KOHTpoII-

nepoM KH.

Bl g w D BL]
&=

AR SRR T S,

Puc.2. CxeMa BuaeoypoBHEMEPA

BusupHbIe 111U YCTaHOBJIEHBI BOKPYT BUAEO-
JaTYMKa Ha OKPYXHOCTH 33JaHHOTo nuaMerpa. Ux
U300paXeHUS, OTPAXEHHDIC OT ITOBEPXHOCTU KM/I-
KOCTH, IIOMAJAIOT B BUOECOJATYUK, KOTOPLIA POp-
MUPYET CTAHAAPTHBIA BUICOCUTHAJ, COAECPKAIIIUHN
3TH U300paxXKeHUS].

A cxoMblli YpOBEHD XHMAKOCTH BhIYHMCIISIETCS 1O

dbopmyie

H:E'—Ho,

D

rne C — MeTpPOJOTHYECKast IOCTOSIHHAS;

D — puaMeTp OKpyKHOCTH, HA KOTOPOM pac-
[10/IaraloTCA IIEHTPEI H300paKeHU BU-
3UPHBIX LieJied B BUIEOKAApE,

H, — HayaIbHbIA YpOBEHb XUAKOCTH B MOJIOB-
K€ BUACOTHAPOCTATHYECKOM CUCTEMBEL.



CocTaB cTaMOHAPHONH BRACOTMAPOCTATHIECKOH
CHCTEMbI

CocraB CTallMOHAPpHOH BHIAEOTHAPOCTATHYEC-
KOl CUCTEMBI B 3aBUCMMOCTH OT rabapHTOB U KOH-
CTPYKUMHU (PYHIAMEHTA 3MAHUSI MOXET MEHSTHCS.

‘THITOBOM cOCTaB BUACOTHAPOCTATHYECKOH CU-
CTeMBbIl CIIeOYIOIIUM:

['oloBKa BUACOTHIPOCTATHIECCKOMN

CUCTEMBbI C BHIEOYPOBHEMEPOM, LIT. ....... 6
KoHTpoutep*, IIT. ...cocooiiiiiieeeeeen. 1
Komneiorep (Pentium-4) ...................... 1
biiok muTaHUsA BUIEOYPOBHEMEPOB,

1 1
KoMiuiekT Kabenel, UIT. .....cceevveeneennneen.. 1
KoMnbiorepnas nporpaMma Ha

JTA3€PHOM AUCKE**, HIT. ...ooovvrenieniennnnnn. 1

* K ogHOMY KOHTpoO/IEpY MOIYT MORKIIOYaThCsa Ho 8
BHACOYPOBHEMEPOB. B KOMIIbIOTEpE MOTYT YCTAaHARMMBATHCA HBA
KOHTpOJ/UIEpa, K KOTOPBIM MOIYT IOAKNIOYAThe 10 16 Buieo-

YPOBHECMEPOB.
** KoMnbloTepHasi mporpaMMa 3arpyXxaercsi B KOMITBIO-

Tep € JA3€PHOIO JUCKA.

OcHoBHbIE TEXHHYECKHE XaPAKTEPHCTHKH

TexHuyeckue xapaxKTepUMCTHKH BHIECOTMIPO-
CTATUHYECKON CHUCTEMBI MOIYT IpOrpaMMHPOBATDH-
CSI KOMITbIOTEPHOM IIPOrpaMMOH.

TunmoBass BHAeoruaApocTaTHYeCcKass CHCTeMa
NMEET CJCAYIOILHE OCHOBHbBIE TEXHHYECKHE XapakK-
TEPUCTUKH

Jana3zoH U3MEPEHUH, MM ................ 100
[TorpeurtHocTs UZMEPEHMA,

HE DOJIEE, MM ...oenininieineeeeeienrninnennnnns. 0,1
Bpemst uamepenus, He boiee,

C/KBHA «.oueevneinienereeieceenerneenennennennns 15

[ToTpebisseMast MOLLIHOCTD OT
HCTOYHMKA IMOCTOSSHHOro ToKa (12B),

He OoJee, BA .....covveiinieiiiiieinena, 20

JlMaMeTp/BbICOTA I'OJIOBKH BHIEO-

TMAPOCTATUYECCKOH

CHUCTEMDBI, MM ...oovvvnnrrnenncrnnrenneeennnennss, 80/300
KoHCcTpyKTHBHBIE TpeOOBAHHSA

KOHCTpYKTUBHBIE TpeOOBAHHSI B OCHOBHOM
UCXOIAT U3 TpeOOBaHMA BaAHAANO3ALIUILECHHOCTH
Yy3JIOB CTALIMOHAPHON BHUAECOTUAPOCTATHYCCKOH
CHUCTEMEI:

rOJIOBKM BHACOIMAPOCTATHYECKOU CHCTEMEI H
COeJUHUTEJIbHbIE HUTAHTH JOJIKHBI OBITH 3a1lUIIE-
HBI KOXYXaMH;

y3JIbl KPEIJIEHHUSA T'OJIOROK BUACOTHAPOCTATH-
YECKOM CUCTEMBI U BHIACOYPOBHEMEPOB IOJDKHBI
ObITh OILIOMOMPOBAHEL.

TpeOoBanns K pa3MemeHHI0 H YCTAHOBKE

OcHoBHbIC TPEOOBAHUSI K pa3sMEUICHUIO H YC-
TAHOBKE Y3JIOB BUICOTHAPOCTATHYECCKON CUCTEMBI

]
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Puc.3. Cxema pa3MemicHAS TOJIOBOK BHACOIHPOCTATH-
qecKkoif cHcTeMBl HA (PYHAaAMeHTE BRICOTHOTO 3AAHMSA

Ha ¢yHIaAMEHTE BbICOTHOIO 34aHUA (pHcC. 3) cie-
NYIOLIHYE:

roJIOBKM BHJACOTHAPOCTATHIECKOM CHUCTEMBI
NOJKHBI YCTAHABJIMBATHCH Ha XeJe300€TOHHBIX
OCHOBaHHUSIX OPHEHTHUPOBOYHO pa3MepaMu 300X
x300x300 MM3, XecTKo cBSI3aHHBIX ¢ HyHAAMEH -
TOM 3JIaHUS;

roJIOBKH BHIACOTHAPOCTATUYECKOU CHUCTEMBI
IOJDKHBI pa3MeNIaThbCsa BHOJIb IIABHBIX OCEH 31a-
HUA (Ui H3MEPEHHUS MIPONOJIBHBIX ¥ MOMEPEYHDIX
HakJIoHOB pyHAaMeHTA). I1o KaXmo#i OCH JOIXKHO
OBITh YCTAHOBJICHO HE MEHEE 5 I'OJIOBOK BHICOIU -
POCTATHYECKOU CHCTEMBI,;

roJIOBKM BUICOTHUAPOCTATUICCKOM CUCTEMBI HE
IOJIXHB!I YCTAHABJIUBATHCS BOJIM3U CHIIOBBIX arpe-
raToB, CO3JAIOLUX BHOpaiiMio, U BOJIM3UM BEHTU-
ASTOPOB, CO3JAIOLIMX IMOTOKHM BO3IYXa,

coeIUHUTEIbHbBIC HUIAHTH (BO3OYIIIHBIC ¥ XU~
KOCTHBIE) JOJDKHBI OBITh 3aKpPEIUICHBI Ha OJHOM
ropu3oHTe B npenenax +10 mMm.

Merpoaormyeckas xambpoBka

MeTpoJiornyeckass KATHOpPOBKA OCYIIECTRIISIET-
cq 6€3 1eMOHTAXa roJIOBOK BHACOTHAPOCTATHYEC-
KOH CHCTEMBI.

MeTtponorndeckas KamnOpoBKa OCYLICCTRISACT-
csl ¢ IMOMOUIbI0 KANIHOPOBOYHOIO KOJIbIIA, HA BBI-
COTY KOTOPOTO IMPUITOTHUMAECTCS BUACOYPOBHEMED.
[Ipu sTOM NOKa3aHUSI BHIACOIMAPOCTATUYECKOH
CUCTEMBI JOJIKHEI COBITAATh C BHICOTOM KaJIMOpO-
BOYHOI'O KOJIblIa B IpeAeaX TOYHOCTH U3MEPEHUH.
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IMMPUJIOXEHMUE 15

BHIEON3MEPUTEILHASA CUCTEMA I U3MEPEHHS KOJIEBAHUH
M TLIAHOBBIX CMEIMIEHHUHN BEPXA 3IAHHUM 1 COOPYXKEHUM

Ha3navenue

BuneousMmepuTeabHas cUCTeMA IIpeaHA3HAYE -
Ha AJ1I1 U3MEpPEHUS:

OTKJIOHEHMM OT BEpPTHKAJIIM BE€pXa 3HaHUU H
COOPYXEHHH;

KoJieDaHUM BepXa 3MaHUN U COOPYKEHHUH;

KPYYCHHUSI BEpXa 3MaHUU U COOPYXEHUH.

Ipunoun neicreus

Pabora BUACOU3IMEPHUTETBHON CUCTEMBI OCHO-
BaHa Ha KOMIIBIOTEPHOHA 0o0paboTKe CTaHAAPTHHIX
BUICOCUTHAJIOB BUIEOAATYMKOB, B ITOJSIX 3PEHHUA
KOTOPBIX HAaXOAATCHA BH3UPHBIE MAapKH, YCTAHOB-
JIECHHBIE Ha 3aJJaHHbIX BbICOTHBIX OTMETKAX 3JaHUN
U COOPYXECHUH.

Pabora BHOcOM3MEPHUTENLHOM CUCTEMBI ITOSICHS~
€TCA CXeMOoM pHC. 1, Ha KoTOpo# n300pakeHbl: BUIECO-
natyvMku B/l, ycraHoBieHHbIe Ha pyHIAMEHTE COOPY-
XEeHHs1, BU3UpHbIE Mapku BM, ycTaHOBICHHBIE Ha
3aJaHHBIX BBICOTHBIX OTMETKaX, H Komrblorep IIK ¢
kourporuiepoM KH. Onmrueckue ocyt BUIEOTATUMKOR
[IPUBEACHBI B BEPTUKAIILHOE TIOJIOKEHHE.

PN

?IH °Blnl

Puc. 1. Cxema BH/ICO-

H3MEPHTEABHOH CHCTE-

MBI IS MH3MEpEeHHS CMe-~

HICHHH, KoJeOanHi R

KpYucHHS BepXa 312HUN
H COOpYXCHHA

A ﬁh.ﬂ ‘ P

PaboTta BHacoOU3MEPUTENIBHON CUCTEMEBI COCTO-
UT B CJICAYIOIIEM.

CraHOapTHBIE BHIAECOCHTHAILI BHACOMATUYNKOB
M0 KaOeJbHBIM KAaHajlaM I1epelaloTCs B KOMIIbIO-
T€P, B KOTOPOM KOHTPOJUIEPOM Mpeodpa3yroTca U3
aHaJIOrOBOM QopMEI B LHUPpOoBYIO. IlojiyyeHHBIH
MaCCUB JaHHBIX BBOIUTCSI B KOMIBIOTED, OHH 00-
pabaThIBalIOTC B HEM M BbLIYUCAAIOTCI HCKOMBIE
[apaMeTpsl U3MEPEHUN.

Hns paboTel BUIAEOU3MEPUTEIbHON CHCTEMBI
IOJDKHA ObITh 00eCIeueHa IpsiMast BUIHUMOCTb MEX-
Oy BUACOJATYNKAMHU U BU3UPHBIMHA MapKaMH.

Cocras BHACOH3MEPHTEIbHOR CHCTEMDI

CocTas BUIEOU3MEPHUTEIILHON CUCTEMEI B 3a-
BUCUMOCTH OT KOHCTDPYKIIMM BBICOTHOIO 3HAHMS
MOXET MEHSTBCH.

THUnoBo# COCTaB CAeaYIOIHIA:
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BHICOOATUMK, LUT. ..covvrereeeerrneneananenn.. 2
KOHTPOIED, IHT. .cevvvvieevieeneeineennennenn.. |
KOMITBIOTED, LUT. ccoverinirnveienennenrenenennnnnas |
bnok nmuraHusg BuaeonaTyMkKa, 1OT. ...... 2
KoMruiekT Kabenem, LT, ...cocoeenennnnnnn.... |
KoMItbioTepHass mporpamMma Ha

JIA3EPHOM JHUCKE, IHUT. c.vevreenenerenenrnrennnns l

OcHOBHBIC TEXHHIECKHAE XAPAKTEPHCTHKH

Tunosass BUACOU3MEPUTENHHAS CHCTEMa UMeEET
CJIEYIOIME OCHOBHBIEC TEXHUUECKHE XapaKTePHCTHKH:
JinanaszoH U3MEpEeHMUM B 3aBUCH-

MOCTH OT BBICOTBHI 3JAHHUSA .............. 1:1000
IlorpeniHOCTh U3MEPEHUH ............ 1:50000
Bpemst usmMepenuns, He bonee,

) ¢ ) t: 1) (SRR 1

[loTpebasieMas MOLIHOCTD OT
HCTOUHHKA MMOCTOSTHHOro TOKa (12B),

He 6onee, BA ..o 20

JinaMeTp/BEICOTAa BUACOIATYHKA,

HE OO0JICE, MM ....ovvnreninniinnrnnennnnnn. 120/250
KOHCTpYKTHBHBIE TPeDOBAHAA

KOHCTpYKTHUBHEIE TpeOOBAHUSI B OCHOBHOM
UCXOISIT U3 TpeOOBaHUS BaHIAAIO3AIMILEHHOCTHU
Y3JIOB BUICOUSMEPUTENBHOWU CUCTEMBI:

BUACONATYUKH U BU3HPHBIE MApKH HOOJIKHBI
OBITh 3alMILCHBI KOXYXaMHU C OITTUYECKH TPpO3pay-
HEIMH OKHAMH;

V3Ibl KpEIJIEHU] BUACONATYUKOB U BUSHPHBIX
MapOK J0JIXHBI OBITh OIVIOMOMPOBAHEI.

TpeOGosannsn K pa3MemIeHHI0O ¥ YCTAHOBKE

OcHOBHbIE TPEOOBAHUS K pa3MEILICHHIO U yC-
TaHOBKE Y3JI0OB BUJIACOU3IMEPUTECIBHOH CHCTEMBI
CIIEAYIOLIHE:

BUJICOOATIYMKH HOJIXXHB YCTAHABJIMBATHCS HAa
XKeJIe300€TOHHBIX CT0JI0aX OPUEHTHUPOBOYHO pa3-
mepaMu 400x400x 1000 MM3, XECTKO CBSI3aHHBIX
C GPYHIAMEHTOM 3aHUS;

BUACONATYUKHA W BUIUMPHBIE MAPKH JOJIKHDbI
pa3sMELLaThCA B JMaroHaJibHOH TUTOCKOCTH 3/1aHUS

BHUICOJATYMKU HE JO/DKHB! YCTAHARIMBATHCA BOJIM -
34 CWIOBBIX arperaroB, CO30AI0LMX BUOpaLMIO, U BOJIH-
31 BEHTWIATOPOB, CO3MAIOIMX IIOTOKHA BO3MyXA.

MeTtpoJiormdeckas KaiHOpoBKa

MeTposiornueckas KaiuOpoBKa BUICOU3MEPH -
TEJIbHOU CHUCTEMBI OCYLLECTBISIETCS 0€3 NEeMOHTaXa
BHACONATYUKOB M BU3UPHBIX MApoK. Kanubposka
OCYILIECTBJIIETCSA C MOMOILBIO ABYX BU3HUPHEIX Ma-
POK, pa3HeCeHHEIX Apyr OT Apyra Ha (pUKCHUPOBaH-
HOE€ pacCTOsTHHE M YCTAHOBJICHHBIX Ha 3alaHHBIX
BRICOTHBLIX OTMETKAX 3MaHUA U coopyxeHus. [lpu
3TOM ITOKa3aHUSd BHACOMU3MEPUTEIBHON CHCTEMBI
IOJ/DKHbBI COBIAATh C PACCTOSTHUEM MEXIY BHU3UP-
HBIMM MapKaMHM B Ipeneax TOYHOCTH U3MEPEHUH.



ITPHJJIOXEHHE 16

CTAITUOHAPHAS ABTOMATH3UPOBAHHASA CUCTEMA KOHTPOJIA
NE®OPMAIIMA HA OCHOBE OBPATHBIX OTBECOB

Haznadenue

CranmoHapHas aBTOMaTH3UPOBaHHAasi CUCTEMa
KOHTpPOJIA HedopMaliuii HA OCHOBE OOpaTHBIX OT-
BECOB IPEeAHA3HAYECHA Ui U3MEPEHUS BBICOTHBIX
M IUIAHOBBLIX CMEIUEHUH OCHOBaHHUS, (yHIaAMEH-
TOB K CTPOMTEABHBIX KOHCTPYKLUMH HaA3eMHOM
4YaCTH BBICOTHOIO 3aHUS B [IEPUOJ CTPOUTENHCTBA
U NIepUOO IKCIUTyaTall|H.

B orivuMe OT APYrMX aBTOMAaTH3HUPOBAHHBIX
CHCTEM CHCT€Ma Ha OCHOBE OOpAaTHBIX OTBECOB
MOXET MCIIOIb30BaTBbCS M BO BpEMsI CTPOUTE]Ib-
CTBa, HAYMHAsg C COOpPYXEHHUS HaOMBHBIX CBai,
dyHIAMEHTHOM TUTHTEI U 3aTEM, IIOMHUMAsCh BBEPX
BMECTE C HaJ3eMHBIMH KOHCTPYKLIMSMH, 00ecIie-
YUBATh KOHTPOJb IUTAHOBHIX U BBICOTHHIX Jedop-
MAallMi HA BCEX 3TUX CTAIUIX B PYYHOM pPEXUME.
Eciu oOpaTHBI OTBEC CKOMIUIEKCUPOBATH CO CITYT-
HUKOBBIM NpueMHUKOM GPS, TO B BBICOTHOM CoO-
OPYXECHHUH BO3MOXHO MOJYUYUTD €Ile U XpaHUTEND
BBICOKOTOYHBIX KOOpAMHAT U BBICOT. Ha cramum
CTPOUTEIbCTBA UCIONb3YETCA OOpaTHBIK OTBEC CO
CHEMHOM BEpXHEH 4acCThlO.

IIpHHOEDN KeHCTBAA

Ecnu npsaAMoi OTBEC 3aHHUMAET BEPTUKAIBHOE
MMOJIOXECHUE MMOL ACUCTBUEM CWIBI TSLKECTU Ipy3a
M €ro BpeMEeHHAas CTaDWILHOCTD OIIPENEIIAETCS Bep-
XHEH TOYKOH 3aKpEIUICHUA, TO OOpaTHbIA OTBEC
3AHUMAET BEPTHKAJIBHOE IOJIOXEHUE 110 ACHCTBU -
€M BbITAJIKVWBAIOHICHU CWIHI MOIUIABKa, 4 €ro Bpe-
MEHHasl CTAa0OWJIbHOCTD OIIpeNe/IsIeTCs HIDKHEH TOY-
KOW 3akperuieHusi. Takum oOpa3oM, eCiu 3akpe-
IINTh CTPYHY B CTAOWMIBLHBIC I'PYHTHI C ITOMOUIBLIO
SIKOPSA, TO MOXHO ITOJYYUTh CTAOMJIBHYIO BEPTHU-
KajJb U OTHOCHUTEJILHO HEE KOHTPOJMPOBATL BEP-
TUKAJIBHOCTb BCeX KOHCTPYKLIMIM. OO11ast cxeMma 00-
pPaTHOIO OTBECA B CKBaXHHE TI0Ka3aHa Ha puc. 1.
Ecinu 3akpenuTh CTpyHY B 3a00¢ HAaOMBHOU CBaw,
TO MOXHO KOHTPOJIMPOBATh HE TOJIBKO BEPTUKAJIE-
HOCTb IOJIOXEHHS CBav, HO ¥ CTAOMWIBHOCTD 3TO-
'O ITOJIOXEHHUA BO BpEMEHU. OTHOCHUTEJILHO 00paT-
HOT'O OTBECA JAJIEe MOXKHO KOHTPOJIMPOBaTh Aedop-
Maluy GYyHAAMEHTOB, a 3aTeM HaJ3€MHBIX CTPOH-
TeJbHBIX KOHCTPVKIIUH, TIEPECTABASAA BEPXHIOKO
4acTh OOpaTHOrO OTBECA.

CranpeHas rpoBosioka & 0,6—0,8 M omHMM KOH-
1IOM 3aKpeIrvieHa B CKBAXWHE 3alaHHOM IVIyOMHEI
C MOMOLIBIO SKOps. BepXHUI KOHEU NPOBONOKHU
yepe3 HITOK U KPECTOBUHY COCAUHEH C IIOIUIAB-
KoM. IloIutaBok 1iaBaeT B XXKUAKOCTH BaHHLI M Ha-
TATHBaeT MPOBONOKY, Ojiarogapsa 4eMy OHa Bce
BpeMs 3aHMMaeT OTBECHOE IIOJIOKECHHE.

Puc. 1. O6mas cxema odpar-
HOI'O OTBECA

I — BaHHa; 2 — NOIIABOK; J —

3CTaKaaa, 4 — MeXaHN3M HaTsIKe-

HUSI U KPEIUVIEHUS CIPYHBI, J —

CTpYHa, 6 — Oroyiopok; 7 — 006-

cagHas Tpyoa; & — sikopHas Tpyoa;
9 — AKOph

IIpu cMmelmieHHMM OrojioBka (4acTb OTBECA, Ha-
XonsuIasicss HaJl CKBaXXKUHOM ) IMPOBOJIOKA U NTOILIa-
BOK OCTAHYTCSH B II€PBOHAYAJILHOM IMOJIOXEHUH.
bnarogapss 3TOMy MOXHO H3MEpHTh CMEIICHHE
orosioBka. OrosioBok 000pyAOBaH I1OCATOYHBIM OT-
BEPCTUEM I YVCTAHOBKU KoopauHaromepa. /s
BBICOTHBIX H3MEPEHHUHN HA IIPOBOJIOKE YKpeIUIEHAa
IIIKAJIOBasi Mapka.

KoHCTpyKUMA 0OpaTHOro OTBECa CO ChEeMHOM
BEpPXHEH 4aCThIO IIPUBEICHA Ha pHUC. 2.

U1 duKcallMy MIPOBOJIOKU OOpaTHOIO OTBECA
[IPUMEHSIIOT KOOPIAMHATOMEPHI, NEPEHOCHLIE Ha
CTaAHH CTPOMTEIbCTBA U CTAllTMOHAPHbBIE HA OCHO-
BE BUACOU3IMEPEHHUH BO BPEMSA IKCIUIYaTallUU.

Buneoxoopaunaromep (BKM) npenHasHayeH
V1T O€CKOHTAKTHOI'O U3MEPEHMA IT0JIOXKEHUS CTPY-
HbI NPSAMOro WiIH OOpPAaTHOro OTBECa B CHCTEMAX
MOHHMTOPHHIA TUIAHOBBIX AchopMaLiui COOpYyXe-
HHUH.

Pabora BKM ocHOBaHa Ha KOMMIBIOTEPHOM
00paboTKe BHACOCHTHAJIOB ABYX BUJACOAATYUKOB,
B I1OJIE 3pEHUSI KOTOPBIX HAXOJAUTCS CTPYHaA OTBE-
Ca, OIITUYECKUE OCH KOTOPBIX NepreHIUKYISIPHEI
APYr K IOPYIY H IIPUBEACHBl B IOPU3OHTAIIBHOE
NOJIOXEHHUE.

OOparHble OTBECHl HAIUIU HIMPOKOE IPUME-
HeHHE HAa TUAPOCTAHIIUAX TP MOHUTOPUHTE TUIO-
THH, B ODOPOHHOM U BOCHHO#A TEXHUKE, T HE-
obxonumMa KonroBpeMeHHas crabwibHas 6a3a. MHo-
FOYMCJICHHBIC YKCHEPUMEHTBI U OITbIT MHOTIOJIET-
HEH IKCIIyaTalHuy ITOKA3aJIu, YTO TOYHOCTH IIpO-
EKTHUPOBAaHUA BEPTHKAJIH OOpAaTHBRIMH OTBECAMH
MOXHO MPEAPACCYHUTATH IO CASAYIOIICH IKCIIEPH-
MEHTAJIbHOU DOPMYIIE:

mp = 0,0038 H + 0,015, a nonroBpeMeHHas1 CTa-
OMILHOCTE He npeBbiiaeT 0, 3 MM B I'OA.

Ecnu nmoacraButs B (POPMYJIY BBICOTY COOPY-
XeHus1 H, TO MOJIy4YHMM TOYHOCTH BEPTHKAIHA, KO-
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Puc. 2. Cxema Axops BHABHXHOIO CTPYHHOI'O 3HAKA CO CHEMHOR BEpXHE#d YACTHIO

a — paboyece nojoxeHne; 6 — MOJOXEHHE KOHCEPBALIMM;

I — Macno; 2 — rpy3; 3 — waposas onopa; 4 — HEeHTPUPYIOLIMH yrmop; 5 — cTpyHa; 6 — sxopHas tpyba; 7 — ynop; & — ckoba;
9 — HaTAXHOE YCTpOMCTBO; /O — KpbllLKa

TOPYIO peaym3yeT OOpaTHBIM OTBEC B IPOCTPaAH-
cree. [Ipu H = 500,0 M TOYHOCTD BEpTUKAIHU OyneT
paBua 1,9 mM. [IpuBA3KY K 0OpaTHOMY OTBECY OCY-
LIECTBISIOT ONTUYECKUMU KOOPIAMHATOMEpPAMHM,
KOTOpHI€ YCTaHAaBAMBAIOT Ha KOHTPOJIUPYEMOM
o0beKkTe. KoopanHaTOMEPHI MOT'YT OBITh OIITHKO-
MEXAaHHYECKUMH HJIIH OIITUKO-3JEKTPOHHBIMH.
IlepBhie IPpUMEHSIIOTCS B IIEPHOL CTPOUTENLCTBA,
BTOpble — Ha CTaMHM 3KCIUIyaTalMH.

Ha puc. 3 noka3zaHo UCIo1bp30BaHHE 0OpaTHO-
'O OTBeCa Ha CTaJUAX. YCTAHOBKHU CBau (a), BO3Be-
neuusa pyHaaMeHTa (6), MOHTaXHBIH N'OPU3OHT (8),
BO3BEACHUSA CTPOUTEIILHBIX KOHCTPYKIIUM HaA3EM-
HOM 4aCcTH U 3KCIUIyaTauuu (2). 2)

Puc. 3. Cxema HCIIONHL30BRHHA 00PATHOTO 0TBECA

a — YCTaHOBKAa CBaH; 6 — BO3BedecHHe GyHIAMEHTA;
8 — MOHTAXHBIA TOPU3OHT, ¢ — MOCJ]C BO3BEAEHUSA
BEPXHEN YACTH;

I — cBas; 2 — obcanHas tpyda; 3 — AKOpb, 4 — BEpPXHAA
IICPEHOCHAs YacTh C JIOIUTABKOM; J — KOOpAWHATOMEpD; 6 —
3allIUTHAs Tpyba

44

Axopsb crpyHbI 6€TOHUPYETCS B 3a00¢€ cBau. C 10-
MOLIBIO BEPXHEM MEPCHOCHON YACTH HATATUBAIOT
CTPYHY M KOOPAMHATOMEPOM, XECTKO CKPEIUICH-
HbIM C BEpXHEM 4YacCThlO CBaH, HU3MEPAIOT ILUIAHO-
BBI€ U BLICOTHBIE CMEIIEHUSI U HEBEPTUKAJIBHOCTD
cBav. Ilocne Bo3BeneHuss GyHIAAMEHTOB BEPXHIOKO
4acTh 0OpATHOIO OTBECA MEPEHOCAT HA PYHIAMEHT
U U3MePSIOT nedpopManium QyHaaMeHTa. Ecau Hano
U3MEPSTH NeOpMallMH CTPOUTEIBHBIX KOHCTPYK-
IIMX HA MOHTAXHOM I'OPH30HTE, TO BEPXHIOIO YACTh
OOpaTHOIro OTBECA U KOOPAMHATOMEP YCTaHABIMBA-
IOT Ha MOHTaxXHOM ropusoHre. Ilocie Bo3BeneHus
Ha3eMHOMR 4acTH BEpXHSI 4acTh OOpaTHOroO OoTBeCa
M KOOPOUMHATOMEPA YCTAHABJIUBACTCS CTALlMOHAP-
HO B YepJayHOM IIEPEKPHITUU. ECIN KOOpAWHATO-
MEPBI 3aKPeITUTh M HAaBEPXyY CBaM, Ha (PyHIAMEHTE U
MOHTRKHOM TOPHU30HTE, TO BO3MOXHO B PEAILHOM
MaciITabe BpeMEHM KOHTPOJIMpOBaTh AedhopMalivu
BCEU CHCTEMBI «OCHOBAaHUE — (PYHIAMEHTHI — Ha-
3eMHasd YaCTh BBICOTHOrO 3aaHus». /Ui obecrieye-
HHSI ABTOMAaTHYECKUX USMEPEHHUH B KAYECTBE KOOP-
JIUHaATOMEpa UCIOJIB3YETCS BUACOKOOPANHATOMED.
J1ns 3aiIuThl OT BETPOBBIX MOTOKOB CTPYHA O0OpaT-
HOro OTBeCa INPOXOAMT B 3AIIIUTHOH HMOJIMXJIOPBU-
HWIOBOM TPYyOE, KOTOpasA YCTAHABIIMBACTCS IO MEPE
BO3BeAeHUA 31aHud. Jna ynodbcTBa MOHTaAXa U JIe-
MOHTAaXa CTpyHa pa3pe3aHa Ha 4YaCTH, KOTOPbIE CO-
eMUHSIOTCA C IIOMOILIIBI0 HUtIeaei. ObpaTHRIN OT-
BeC MIPOCT U HAIEXKEH B IKCIUTyaTaLMH.

CocTaB cTaIHOHAPHOH CHCTEMbI HA OCHOBE
o0OpaTHBIX OTBECOB

CocTaB CTAallMOHAPHOU CUCTEMblI HAa OCHOBeE
OOpaTHHIX OTBECOB B 3aBUCUMOCTH OT YMCJIa KOH-



TPOJUPYEMBIX TOPU30HTOB U KOHCTPYKLIMH BEICOT-
HOT'O 3aHUS MOXET U3MEHSThCS.

TUoBoif coCTaB CUCTEMBI, U3MePSIOLIEH Jie-
dbopMaLIMH BepXxa BBICOTHOIO 30aHUS, CIEAYIOLLIMIA

BEpXHssl 4aCTh 0OpaTHOro OTBECA

(ITOIU1aBOK, BaHHA C XWAKOCTHIO) .... 2 HIT.

BUIICOKOOPAUHATOMED, IUT. c.cuveveenrennnnne... 2
CTa/IbHasA CTpyHa

@ 0,6—0,8 MM, M........ccuuvrnnen.nn. 2 H 3naHus
KoMItbioTep (THIioBOM Pentium-4), mir. .... 1
200034 )103) 8) (] 1 30 | 1 R ]
OJIOK NMUTAHUS, IUT. «oreoeenieireeeneeneaneannn.. 4
KOMIUICKT KA0eeH, IHT. .......coevvvvvnennnnes.. 1
KOMIIBIOTEPHAA IIporpaMmMa, UIT. ............. 1

OcpoBHbIe TEXHHIECKHE XAPDAKTEPDHCTHKH

TexHUYEeCKHE XapaKTePUCTUKHU CHCTEMBI Ha
OCHOBE OOpAaTHBIX OTBECOB CJICAVIONIHE:

CWiIa HATsDKEHUS CTPYHBI, H .................. 160
IUAMETD CTPYHBI, MM ....cevvvnrnnennns 0,6—0,8
nYara3oH U3MEPEHUH B

3aBUCHMOCTHY OT BBICOTHI 3JaHHA ........ 1:1000
TOYHOCTD UBMEPEHHUM ......cevvvinvnnnnnnnnns 1:50000
BpeMsl U3MEPEHHUH, He bollee, C................. 5

HalpsLKeHUEe,/TOK MUTaHUA
BUJIEOKOOPAMHATOMEPA OT MCTOYHHUKA

IMOCTOSHHOro ToKa, B/MA ................. 12/150
rabapuTbl 0OpaTHOrO

OTBECA, MM ..ovvrerininieneninnenennenne. @ 480%x1000
rabapuThbl BUICOKOOPIH -

HAaTOMEPA, MM .......ceuvverennnnnn.. 300x300%300
JTUAMETP 3alLUTHOK TPYOhl, MM ....... 200—300
00BEM XHIKOCTH, JI ovovvnininennenrnnrnnennnennnns 20

KoHncTpykTHBHLIE TPeOOBaHKA

OCHOBHbBIE KOHCTPYKTUBHbIEC TPeOOBAHUS CIe-
IYIOLLIHE:

- KOHCTPYKIIUSE SIXOPS JOJDKHA UMETHh BO3MOX -
HOCTb 3aMEHbI CTPYHbBI Ha APYIVIO C COXpPaHECHUEM
[IOJIOXEHUS 3aKkperuicHus 0,1 MMm;

- KOOpOAHHAaTOMEP CTALIMOHAPHBIM aBTOMAaTH-
3UPOBAHHOM CHUCTEME! NOJIXEH OBITH YCTAaHOBJIEH
Ha rojioM ¢dyHaaMeHTe BbICOTOH 1,2 M, XecTko
CBSI3aHHBIM CO CTPOHUTEIbHBIMU KOHCTPYKLIMSIMU
BEpXa BbICOTHOI'O 34aHMUSI.

TpeboBanua K pa3MemeHHIO H YCTAHOBKE

OcHoOBHbBIE TpcOOBaHHSA K pa3MEUICHUIO H YC-
TAHOBKE VY3/10B aBTOMAaTU3HUPOBAHHON CHCTEMBI

KOHTPOJISI HA OCHOBE OOpAaTHBIX OTBECOB CAECAYIO-
ne (puc. 4):

)
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3NAHHH H COOpPYXKCHHH

- SIKOpsi CTPYH JOJDKHBI YCTAaHABJIMBATHhCS HA
Xe1e300eTOHHBIX CToI0ax pasMmepoM 400x400X
X1000 MM, XeCTKO CBsI3aHHBIX ¢ (YHIAMEHTOM
3MaHHUS;

- KeJIe300€TOHHBIE CTOJIOBI MOMXHBI pa3Me-
IIATBCA B JHAOHAJIBHOHU IUTOCKOCTH 3/1aHHUA;

- CTpyYHa 0OpaTHOro OoTBeca IOJLKHA OBITH 3a-
IIMIEHA aCOEeCTOLIEMEHTHOM WIHM NMONHXJIOPBUHU -
noBo# Tpyooi auamerpom 200—300 Mm;

~ KOOPAMHATOMED NOJDKEH PACIIoiaraTbCs HUXeE
COCIHHECHHS CTPYHHBI C NOIJIaBKOM Ha 0,8 M;

- 3aKpeIUVICHUE CTPYHBI B PyYHAAMEHTE U MeC-
TOPACMOJOXEHHE KOOPAUHATOMEPA JOJMXHbI ObIThH
33LUILIECHBI KOXYXOM H OIUIOMOHPOBAHDI.

MeTpoaornueckans KaauOpoBka

19 MeTpOJIOrHYECKOH KATMOPOBKU BO BpeMH
3KCIUIyaTallud B KOHCTPYKLMIO BHIECOKOOPIAUHA-
TOMEpa BBEACHbBI 3TAJIOHHBIE MAPKH U IIPEAYCMOT-
pEH peXHUM IMNEpHOAHYECKOH KanuOpoOBKHU, KOTO-
pPbIA MPOBOAUTCA 06€3 NeMOHTaXa KaKUX-JIHOO0 y3-
JIOB CUCTEMBI.
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ITPUNTOXEHME 17

TEPMHWHBI U OITPEAEJIEHUA

Besmmuuna reogesmueckas — GU3N4YeCKas BeaU-
YMHA, No[Iexallas H3MEPEHHUIO B IPOLIECCE Ieo-
Ie3UYeCKHX paborT.

BH3upoBanHe — oONepanusa 10 COBMEUICHHIO
U300paKeHUsI CETKM HMTCH 3pHUTCIBHOM TPYOHI C
BU3UPHOH LIEJIBIO.

Boicora — OIHA M3 KOOPAMHAT TOYEK IMOBEPX-
HOCTH, OHNpenessicMas pacCTOIHUEM II0 BEPTHUKA-
JI1 OT JAHHOM TOYKH HO YPOBCHHOM ITOBEPXHOCTH,
IIPUHATOH 332 HAYaJI0 OTCYETa BBICOT.

I'eoneanueckas mpUBA3KA — OIPEHCICHHE [10-
JIOXXKCHHS 3aKpeIUICHHBIX Ha MECTHOCTH TOYEK, 304~
HUU U UX DJIEMEHTOB B IIPUHATON CHUCTEME KOOD-
OHWHAT U BBICOT.

Jaceyka oOpaTHas — YyIJIOBas, JJUHEHHASA WIH
JIMHEHWHO-VYTJIOBAas 3aCe4Ka, BBHIITOJHICMAsA Ha OII-
peacnasicMOM TOUKE.

3aceyka mpaAMas — yOjioBas, JIMHEHHAas WIH
JIMHEHHO-YTJIOBas 3aCE4YKa, BRIMOJIHAEMAasA C UCXO-
HbIX ITYHKTOB C LEJIbIO OMNPEOCHCHUA KOODIWHAT
orpeaensaeMoN TOYKH.

3HaK reome3H4eCKHd — yCTpOMCTBO, ODO3Ha-
YJAKOIHEE MOJOXECHHUE IreOe3NYECKOro NMyHKTa Ha
MECTHOCTH WIH HAa KOHCTPYKIIMAX.

N 3mepeHns reone3ndecKne — H3MEPEHHUS, TIPO-
BOJIUMBIC B IIPOLIECCE reOAe3nIECKUX padorT.

JluaMsa orBecHas — IpsiMas, COBNAJAIOIIAA C
HAIIpaBNIE€HKBEM AEHUCTBUAS CWJIHI TSXXKECTHU B NaHHOM
TOYKE.

HuBesmpoanne — ONPEACICHUES BLICOT TOYEK
OTHOCHUTEJIPHO YPOBEHHOH IOBEPXHOCTHU, NIPUHS-
TOHW 32 HAYAIbHYIO.

OpueHTHPOBAHNE HANPABJICHHA — OIPEHCIICHUE
€ro OTHOCHUTEJILHO HAlPaBJICHUS, IPUHATOIO 33 Ha-
JaJIbHOE.

IorpemnocTs ciaydaiinble — NOTPEIUHOCTH, I
KOTOPBIX HEU3BECTCH XapaKTep UX IEHCTBUH B KaX-
JIOM KOHKPETHOM M3MEPEHWH, OHM HOOYMHSIIOTCS
TOJILKO CTaTUCTHUYCCKHUM 3aKOHOMEPHOCTSIM.

IlonpaBka — 3HAYCHHUE BEAUYUHBI, BBOIMMOE
B HCHCIIPABJICHHBIN pPE3YJbTAT U3MEPECHUS.

IIpesninieABe — pPa3HOCTb BEICOT TOYEK.

Pa30mBKa COOpPYXEHHA — KOMIUIEKC IeOle3uyec-
KUX paboT mo onpeaesieHHI0 Ha MECTHOCTH NOJIOXEHUS
COOPYXEHMS WIM €r0 YacTeX B IUIaHE U 110 BBICOTE.

Penep — reoae3vyeCcKui 3HAK C HU3BECTHOM
BBICOTOH.

OcHoBa reone3nueckas — COBOKYITHOCTH 3aK-
PEIUICHHBIX HA MECTHOCTH WIH COOPYXEHUU [eo-
NE3NYECKUX MYHKTOB, MNMOJOXEHUE KOTOPBIX OIIpE-
nejaeHo B oOLeH 111 HUX CUCTEME KOOPJAHHAT.

CheMKa HCIOJHHTENbHAA — IIPOLIECC, OCHOB-
HbIM COICPXAaHUEM KOTOPOTO ABJISAETCHA OIpeaeic-
HHYe PAKTHIECKOIO ITOJTOXKECHHUS CTPOUTETbHBIX KOH-
CTPYKIIMM U TEXHOJIOTHYECKOro 000py10oBaHus OT-
HOCHUTEJBHO Pa30UMBOYHLIX OCEM.
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TouHOCTL M3MEpEeHHH — Ka4eCTBO U3MEPEHHI,
oTpaxailoliee OJIN30CTh MX pe3yabTaTOB K MCTHH-
HOMY 3HAa4Y€HUIO U3MEPACMOU BEIIUUYHUHEI.

X0 reofe3wv4eCKui — reofe3nyeckoe MnocTpo-
€HHE Ha MECTHOCTH B BHJIEC JIOMAaHOU JIHHHUH.

HerTpasbaag ocb — OCh, IIPOXONALIAT Yepes
IJIABHYIO OCh 3 aHUA.

Ilepeceyenne HEHTpAILHOH OCH M (MJIHM) LIEHT-
PAJILHBIX OCEM — TOYKA NEpeceyeHus palzdbuBoy-
HBIX OCEH OTHEJILHOTO 00heMa 30aHUA WITH HECKOJIL-
KHX 0OBEMOB.

TouHOCTD reOMeTpPHYECKOro napaMeTpa — cCre-
NEHb NPHUOIUXCHUA OCHUCTBUTEIILHOIO 3HayeHUS
reoOMeTpHMYECKOro mapaMerpa K €ro HOMMHaJIbHO-
MY 3HA4YE€HHIO.

BricoTHan nepopManMOHHas reoxe3nyeckas oc-
HOBA — CETh CI'YILICHUA BHCIIIHEH BHICOTHOM reo/ie-
3MYECKON OCHOBHI, IIPpEAHAa3HAYeHHas 111 Habmio-
JCHUH 3a OCaIKaMHU OCHOBHBIX CTPOMUTEIBHBIX KOH -
CTPYKIIHH.

I'ayOunanii penep — dyHnaMEHTAJIbLHBINA TEO-
JE3UYCCKUM 3HAK, 3aKJaAbIBacMbIif B NMPAKTHUYCC-
KM HECXKMMAEMBbI€ T'PYHTHI M IPpeAHA3HAYECHHDBIN 114
COXpaHCHUS BLICOTHOM OoTMeTKH. I JIyOMHa U Mec-
TOMOJIOXEHHE IITYOMHHOTO pernepa yCTaHaBIMBaIOT-
Csl IIPOEKTHOM OpPraHMU3alMEy U MOKA3bIBAIOTCHA Ha
IHIP.

Ocanouynas MapKa — yCTPOMCTBO B BHIE IUKa-
a1 (1K) WIK 1HAapHKa, 3aKpeIUICHHOE B CTPOM-
TEJIbHOM KOHCTPYKIIMH, CTEHE, TOJNY, NEePEKPHITHHA
M Ap. KOHCTPYKIINAX, IIPpeaAHa3HaYCHHOE I Habro-
IEHUM 3a BBICOTHBIMH nedhopMatusiMu.

Ocazka COOpYyREHHA — TTOHIKEHHE COOpYXe-
HUA, BBI3BAHHOC YIUIOTHEHHUEM €ro OCHOBAaHUSA WIH
YMEHBIIIEHHUEM BEPTHKAJILHBIX PA3MEPOB COOPYXKE-
HUst (MM €ro 4yactem).

Beawunna ocagkM — BeIMYHHA PA3HOCTH OT-
METOK OCAIOYHOU MApPKM, MOJYYECHHASI B Pa3HBIX
IUKJIaX U3MEPCHUH.

A0COMI0THAA OCAAKAa — BEJIMUMHA OCAIKH, ITO-
JIYdeHHAasE OTHOCHUTEJIILHO MCXOJAHOM BBICOTHOM
ONOPHOM IeOnEe3UYECCKOM OCHOBBI.

OT1HOCHTE/IbHBIE OCANKH — BCJIMYMHBI OCAJIOK,
MMOJIY4E€HHBIE OTHOCHTENILHO OJHOH TOYKH COOpY-
KEHUA.

OrMerka — 4YHUCJICHHOE 3HaYeHHUE aOCOMIOTHOI
WJIH OTHOCHUTEIBHOM BbICOTHI TOUKHU.

ITorpemnocts npeaenbHas — IMOrPEIIHOCTD,
KOTOpasA ¢ 3alaHHOM BEpOSITHOCTHIO HE [JOJDKHAa
NpeBbIILIATD 110 a0COMIOTHOMN BEJIMYUHE NOTPEIIHO-
CTH pPE3YyNbTATOB U3MEPCHUMH.

HorpemmocTs CpegHAsa KBAApATHYECKAA — Xa-
PAKTEPHUCTHKA TOYHOCTHU pe3yjbTaTa H3MEPEHHH,
SABASICLAACA HAHO0/EE KAYECCTBEHHBIM KPHUTEPHEM
OLICHKM TOYHOCTH, pearupympoliiasd Ha OOJBIIHE 1O
abCOJIIOTHOM BEJIMUHUHE TIOrPEUIHOCTH U3MEPECHUMN.



KycT penepos — Tpu U 60jee rmyOMHHBIX pe-
repa BHEIHHEN BbICOTHOM OIOPHOH reoe3nyeckKou
OCHOBbI, PACIOJIOXEHHBIE, KaK NPaBWIO, B BeEP-
IIMHAX TpeyrojbHHUKa (KBaapara U T.II.) Ha paB-
HBIX PACCTOSIHUAX APYT OT APYyra, Mo KOTOPHIM IIO
CrielIMAJIbBHOM TIPOTPaMME BBINOMHACTCA BBICOKO-
TOYHOE NEOMETPUYECKOE HUBECIIHPOBAHUE C LIEJIBIO
BBISIBJICHUSI HanOoJiee CTabOMIIBHOroO penepa, KoTo-
pPBIA NIPUHHUMAETCSH 3a UICXOOHBIA B TAaHHOM LIUKIIE
U3MEPEHUM, VIS ONnpenacsieHUa abCoMOTHRIX Oca-
IOK UHXEHEPHOI'O COOPYXEHHS.

Texymas ocaaka — BEJIMYHMHA OCAIKHM 11000r0
periepa, MOJYYEHHast KaK pa3HOCTb OTMETOK IIpe-
IBIAYLLIETO YU MOCJECAYIOLIErO IIUKIIOB.

IIporm0 — BepTHKANBHOE MEPEMELICHUE OIIpe-
NEeJICHHOM TOYKH, JeXalieH Ha OCH bankM (apku,
paMbl M (MUIM) OpYTMX yacTeil KOHCTPYKIIMM), BCaE-
CTBHUE HedOopMaliMi, BhI3bIBaEMOM CWJIOBLEIMU, TEM-
NEPATYPHBIMU U IPYTUMH BO3ICUCTBUSAMMU.

Beamauna otHOCcHTEABHONO npornda. OrHocH-
TeJbHBIH NPOrmd — BEeIMYMHA, BBIYUCISIEMAs I10
JAHHBIM OCaHOK TPEeX CMEXHBIX TOYEK (pernepos),
pacroNOXEHHBIX Ha OCSIX COOPYXEHHUSA WIH BIOIb
XapakTepPHBIX JIMHUHM TUIAHA ¥ OTCTOSIIUX APYT OT
Apyra npuOJIN3UTENbHO HAa OAUHAKOBBIX PacCTOS-
HUSIX, KAK OTHOILUEHHE Pa3HOCTH MEXOY VIBOEH-
HOH OCAIKOH CpeaHEH TOYKH U CYMMOH 0OCaaokK
KpPaWHHUX TOYEK, OTHECEHHOM K YIBOCHHOMY pac-
CTOSIHHUIO MEXOY KpPAaUHHUMH TOYKAMH.

OTHOCHTE/IbHAS HEPABHOMEPHOCTb OCANOK —
Pa3sHOCTb OCAAOK JBYX COCEAHUX TOYEK (pErepoB),
OTHECEHHAs K PAaCCTOSHHUIO MEXIY HUMH.

KpeH 31aHHA, COOPYXEHHA — IIOJIOXKEHHE CO-
OPYXEHHUSI, IIPU KOTOPOM IUIOCKOCTb €r0 CUMMET-
PN OTKJIOHEHA OT BEPTUKAJIH.

BeHuHHa OTHOCHTEJILHOrO KpeHa. OTHocHTe /b~
HbiH KpeH — Pa3HOCTh OCaJOK IBYX TOYEK (peric-
pPOB), YCTAHOBJIICHHBIX HA KOHIAX COOPYXKEHMUsI, OT-
HECEHHAast K PACCTOSIHUIO MEXIY 3THMH TOUKaAMMH.

I'nbkocTs 30a8MA — KO3(pPPHUIIMEHT OTHOLLICHMS
BbICOTHl HAI3¢MHOM 4aCTH 30aHMUA K WIMPHHE byH-
naMeHTa. s 3nanuit BeicoTo cBeiie 75 M K>1—8.

XapakTepHCTHKH TOYHOCTH OPHEHTANMH — (B3a-
UMHOIO ITIOJIOXEHMA) TMOBEPXHOCTEN (HAIpHMeED,
HUX TOYEK, IMHUH, pedep, rpaHe) OIHOIO WIH JIBYX
3IEMEHTOB MO0 3/1EMEHTa OTHOCUTEIBHO 3a0aH-
HOT'O HAIIpaBJICHUS YKA3kIBAlOT YMCJIOBBIMM 3HAYE-
HUSIMH JOHNYCKOB, MPECACIbHBIX WIH U3MEPEHHBI-
MH OTKJIOHCHUSIMU.

XapaKkTEepHCTHKH TOYHOCTH BbICOTHOIO NOJI0XKe-
HMSA H NOJIOXEHHMA B IJIaHE — 3JIEMEHTA WIHA KOHCT-
PYKUMH (HanmpUMEp, MX TOYEK, I'PAHECH, NOBEpX-
HOCTE) OTHOCUTENbHO 0a3bl (HarpUMEpP, pa3oM-
BOYHOI'O OPHMEHTHPA, IIJIOCKOCTH, I'PaHH, TOYKH,
OTMETKH) YKaA3bIBAIOT YHUCJIOBBIMH 3HAYCHHUAMU
NpeaeabHbIX WIN U3MEPEHHBIX OTKJIOHEHHH OT HO-
MUHAJIbHOTO 3HAYEHMUS FTEOMETPUYECKOTO IapaMeT-
pa, ONPENE/SIIOLIEIO PACCTOSIHUE MEXIAY SJIeMEH-
TOM ¥ 0a30H B COOTBETCTBUH C PUCYHKOM.

I'eoMeTpHYecKHH napaMerp — JIMHEeHHass WIH
VIJIOBasi BEJIMYHMHA.

Pasmep — 4MC/II0BOE 3HAYCHHE JIMHCHHOM BE-
JIMYUHDBI B BbIOpAHHBIX CAUHHIIAX UIMEPECHMUS.

HoMuHanbHOEe 3HAYEHHE FEOMETPHYECKOro na-
pamMeTpa (HOMMHAJBHBI¥ pasMep WIA JNHHCHHOH
BEJIMYUHDI ) — 3HAYCHHUE NeOMETPHUYECKOro mapa-
METPA, YCTAHOBJICHHOE B PE3YJILTATE U3MEPECHUS C
ONpeacIECHHON TOYHOCTBIO.
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IIpene/ibHbie 3HAYCHHA TeOMETPHYECKOro napa-
mMerpa (IIpenesbHbIC pa3Mepbl) — 3HA4YEHHS Ieo-
METPHUUYECKOTr0 MapaMeTpa, MEXIY KOTOPbIMH HOJI-
XHBI HAXOOUTHCS €ro AeHMCTBHUTE/IbHBIC 3HAYCHUA C
ONpPEACIIEHHOW BE€POSITHOCTLIO.

Jlonyck — abCOIIOTHOE 3HAUYEHHUE PA3HOCTH IIpe-
JleNbHBIX 3HAYEHUH reOMETPUYECKOrO IapaMerpa.

Ilose nomyckKka — COBOKYIMHOCTH 3HAYCHHUH Ireo-
METPHYECKOro MapaMeTpa, OrpaHUUYCHHAs ero 1pe-
HeJbHbIMM 3HAYCHUAMM.

JleficTBHTEILHOE OTKJIOHEHHE FEOMETPHUECKOTO
napamMerpa (IeHCTBUTEILHOC OTKJIOHEHHUE pa3Mepa) —
anredpanyeckasl pa3HOCTb MEXITY NEUCTBUTEILHBIM
U HOMUHAJIBHBIM 3HAYEHHUSIMH I€OMETPHYECKOIO
[lapaMeTpa.

CHCTEeMaTHYECKOE€ OTKIOHEHHE NeOMETPHYECKO-
ro napamerpa (CHCTEMATHUUYECKOE OTKIIOHEHHME pas-
ME€pa) — Pa3HOCTb MEXAY CPCOAHUM U HOMUHAIb-
HBEIM 3HaYeHUSIMU T€OMETPHUYECKOIO IapaMeTpa.

IIpenenbHO€ OTK/IOHEHHE FeOMETPHYECKOro na-
pamerpa (NpeAc/IbHOE OTKJIOHEHUE pa3Mepa) —
ajirebpanuyeckasl pa3HOCTb MEXAy HauOOJJIbLIKM
npeaecabHbIM H HOMMHAJIBHBIM 3HAYECHUSIMH TI€O-
METPHUYECKOTO ITapaMeTpa.

Bepxnee npeaeibHOE OTKIOHCHHE NreOMETPHYEC-
Koro napamMertpa (BcpxHee MpeacabHOC OTKJIOHEHHE
pa3Mepa) — anredpanueckast pa3HOCTb MEXIY Hau-
OoNbIINM NpeneJIbHbIM U HOMUHAIBHLIM 3HAYCHH -
AMH T€OMETPHUYECKOIO InapaMeTpa.

Huwxnee npeaeannoe OTKIOHECHAE reoMeTpHyec-
KOro mapaMerpa (HMXHeEe NpeaeabHOEC OTKIIOHEHHE
pa3Mepa) — anrebpandyeckasi pa3HOCTb MEXY HaH-
MEHDBIIUM MpeaclbHEIM W HOMHHAJIBHBIM 3Haye-
HUSIMHU FeOMETPHUYCCKOrO MapaMeTpa.

OT1xioHeHHEe cepelHHL NOJIA JONMYCKA — aJl-
reOpanyeckass pa3sHOCTh MEXIY CEpeOIUHOM MO
IOMYCKAa U HOMHUHAJIBHBIM 3HAYCHHEM IE€OMETPH-

YeCcKOro IiapaMeTrpa.
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I[MPUJIIOXEHUE 18

HOPMATHUBHBIE H METOOUYECKHE TOKYMEHTHI

CHull 3.01.03-84 I'eone3anueckue paboThl B CTPOUTEIBCTBE
CHuII 3.03.01-87 Hecyuiue u orpaxnaroumue KOHCTPYKUHH

I'OCT 26433.0—85 Cucrema obecriedyeHust TOYHOCTH F€OMETPUYECKHUX MMapaMeTPoOB B CTPOU-
TeAbCTBE. O0LIME MONOXEeHU

'OCT 21778—81 Cucrema obecrieyeHUsI TOUHOCTH F€OMETPHUYECKHMX NTapaMETPOB B CTPOUTEb-
cTBe. OCHOBHBIE ITOJIOXEHUST

I'OCT 26433.1—89 Cucrema obecrie4eHUSI TOYHOCTH I'€OMETPHYECKHUX NMapaMEeTPOB B CTPOH-
TeJbCTBE. IIpaBuiia BHINOIHEHMS H3MEPEHUM

IF'OCT 21779—82 Cucrema obecrieueHHSI TOYHOCTH T'€OMETPUIYECKHX ITapaMETPOB B CTPOMTEIL-
CTBe. TeXHOJIOrMYeCKHE JOITYCKHU

T'OCT 23616—79* Cucrema obecneyeHHsI TOUYHOCTH reOMETPUUYECKHUX NMapaMeTPOB B CTPOM-
TeNAbCTBE. KOHTPOJIb TOYHOCTH

[OCT 23615—79* Cucrtema obecrieueHHUSI TOYHOCTH TeOMETPHYECKHX MMapaMeTpPOB B CTPOH-
TeNbCTBE. CTaTUCTUYECCKUI aHATU3 TOYHOCTH

['OCT P 51872—2002 JoxyMeHTaLHs UCTIOJIHUTENBHAA reoae3nyecKast. [1paBuia BRIMONTHEHUS

TOCT P UCO 9002—96 Mopnens obecrnieyeHHs: KayeCcTBa IIPH MPOU3BOACTBE, MOHTAXE M 00-
CJIYXMBaHHH

I'OCT 21.113—88 Cucrema npoekTHOH JOKYMEHTaLMH IA CTpouTeabcTBa. O603HaYeHNA Xa-
PAKTEPUCTUK TOYHOCTH

'OCT 24846—81 I'pyutl. Meronnl u3MepeHus nedopMaliift OCHOBaHHH 30aHUM M COOPYXEHMU

PykoBOACTBO IO HaOMIONeHHUAM 3a AehopMaLMSIMH OCHOBAHHNA H QYHIAMEHTOB 3IaHH} U CO-
opyxeHuni. — M.: Crpoitusgar, 1975

PyxXoBOACTBO 1O Onpenie/ieHUI0 KPpeHOB HHXECHEPHBIX COOPYXEHUM OAIIEHHOIO TUIIA IEONE3U -
yecKMMH MetogamMu. — M.: Crpoiiusnar, 1981

PexoMeHaalIuK 110 0OCNEI0BaHUIO U MOHUTOPUHTY TEXHHYECKOTO COCTOSSHUSA 3KCIUTyaTallMOH -
HBIX 3aHHH, PAaCIIOIOXEHHBIX BOJIM3U HOBOTO CTPOMUTEJBCTBA WIN PEKOHCTPYKLMH/IIpaBuTENBCTBO
Mocksbl, MockoMapxutektypa. — M., 1998

CHull 2.02.01-83* OcHOBaHHA 30aHUN H COOPYXECHUH
CHull 2.01.07-85 Harpy3ku u Bo3neACTBUS

CIT 13-102-2003 IIpaBuna oOcienoBaHHA HECYLIMX CTPOMTEJIbHBIX KOHCTPYKUHN 3AaHUH H
COOpPYXECHHUH
Ob6uiue NMoJoXeHHUS K TEXHUYECKMM TPEOOBaHHUAM IO IMPOEKTHPOBAHUIO XWIbIX 3laHUH BbICO-

Toi 6onee 75 Mm/IIpaBurenscTBo MockBr, MocKkoMapxurekrypa, M., 2002
CHulII 12.01-2004 Opranu3zanusi CTPOMTEILCTBA

Metoanka OLIEHKH ¥ cepTH(MHUKAILIMKY HHXCHEPHOK 0€30NaCHOCTH 34aHUM ¥ coopyXeHU MYC
Poccuun. — M., 2003

PyxoBoICTBO MO HATYpHBIM HAOMIOACHUSIM 3a AeopMaLMSIMHU THAPOTEXHUUYECKUX COOPYXKe-
HUMA M UX OCHOBAHHUH reofe3nyecKUMH MeTogaMu. — M.:. DHeprus, 1980

[lepedyeHs AeHCTBYIOIMX HOPMATUBHBIX U PEKOMEHAATENbHBIX JOKYMEHTOB 10 MUHXEHEPHBLIM
U3bICKAaHUSIM B cTpouTeancTBe. — M., 2003

MI'CH 4.19-05 MHoro®yHKuUMOHAJIbHbBIE BRICOTHEIE 3MaHHA U KOMIUIEKCH. — M., 2005
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KJIIOYEBBIE CJIOBA: reoae3snyeckre paboTbl, TeOMETPUYCCKHUE MMapaMeTphl, IMTPOCKTHAsE JOKYMEHTALMSA,
CTPOUTEIIBHOE TIPOU3BOLACTBO, CTPOUTENBHAA IUIOINAAKA, CTPOUTENRHBIE KOHCTPYKIIMH, pa30MBOYHLIE pa-
00ThI, pa30MBOYHAsE OCHOBA, PA30UBOYHBLIC OCH, HEHTPANbHBIC OCH, MCXOJHBLIA TOPHU30OHT, MOHTAXHBIHI
FOPU3OHT, UCITIONIHUTEIIbHBIE CheMKH, UCITONHHUTEIBHBIE CXCMBI, 00€CIIEYEHUE TOYHOCTH, KOHTPOJIb TOY-
HOCTH, IJIaHOBAasi CE€Th, BBICOTHAS CETh, JJEKTPOHHBIM TAXCOMETP, CIIYTHUKOBBIE IIPHEMHUKU, I'€ONC3U-
JeCKHe 3HAKH, IIPOEKT MPOU3BOICTBA reoie3ndeckuX pabot, MOHUTOPHUHT AE(POPMATUBHOCTH M CMeEIlae-
MOCTH CTPOHUTEIbHBIX KOHCTPYKIIMM, BbICOTHAs AedopMaLlMOHHAs OCHOBA, 0CaKa, KpPEH 3MaHHUs, COOpY-
XEeHMsI, aBTOMAaTU3UPOBAHHAS CUCTEMA KOHTPOJIS Ae(POpPMAaTHBHOCTH, HEPABHOMEPHAS ocaaka
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BpeMennbie peKOMEHIANHA N0 OPraHH3ANME TEXHOJOTHH
reone3ndYecEoro odecnedeHns Ka4eCTBa CTPOHTEILCTBA

MHOTOQYHKHHOHAILABIX BHICOTHBIX 3/1aAHHM

MAC 11-19.2009

Hau. u3n. otn. 1 H. Kyzsmuna
Tex. penaxtop T.M. bopucosa
Koppekrop B.B. Koeaueeuu
KoMmmslorepHas BepctKa F.A. poxogeesa
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[Noxnucano B nevars 25.09.2009. ®opmar 60x 841/, .

Yen. new. 1. 5,6. Tupax 10 3K3. 3akas Ne 937.
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OTtkKprITOe amﬁt;ﬂepﬂoe ob1IeCTBO
«1eHTp nNpoexTHOI npoaykuuu B crpourenbcTBe» (OAO «I111»)

127238, Mockea, Imumpoeckoe ui., 46, kopn. 2.

Dakc (495) 482-42-65.
Ten.: (495) 482-44-49 — npucmHax,
(495) 482-42-94 — o1Hes 3aKa3oB;
(495) 482-42-97 — npoexTHBIM KabUHET;
(495) 482-41-12 — otaen popMUpoOBaHHA H BEACHHA
¢doHaa JOKYMCHTALAH.



