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NPEIUCIIOBUE

Hacrosiaa MeToauka noaroToBieHa B paMKax CO3JaHUs HOPMaTUBHO-TEX~
HuyecKkoy 6a3bl HayyHO-TeXHU4Yeckoro conpopoxaeHus (HTCC) u MOHUTOpHH-
ra reofe3u4ecCKMMM MeTOoJaMH Haubojiee OTBETCTBEHHBIX YHUKAILHEIX 3HaHHM U
COOpPYXEeHHUil, K KOTOPEIM OTHOCSTCS, B IEPBYI0 oyepenb, MHOTOGYHKIIHOHANb-
HBIe BEICOTHBIE 31aHUA ¥ GOJIBLIETIPOJIETHBIE KOHCTPYKIIMH, K KOTOPBIM NpPebsIB-
NISOTCA MOBHILIIEHHBIE TpeGoBaHKA IO 6€30MaCHOCTH.

MOHUTOPUHT SBASETCS ONHKM M3 BaXHEHIIHX WHCTPYMEHTOB ofecmede-
HUS HaXeXHOCTH U 6€30T1aCHOCTH BBICOTHBIX M OOJBIIEITPOJIETHEIX 3AaHUHA U CO-
OpYXEHHIl B IIEPHOA MX CTPOMTEILCTBA M IKCIUTyaTaLMH. 3HAYUTENbHEIA 06beM
HUHCTPYMEHTJILHOIO MOHUTOPHHI2 B IIEPHOJ CTPOMTENBECTBA U IKCIUTyaTallUH Bbl-
IIONHSETCS reodesnyecKUMU Metonamu. Ieone3nyecKUMU METONAMH OIpeAcsis-~
I0TCSl KaK MECTHBIE, TaK K 061uye gedopManiMd 30aHUH U COOPYXKEHMI, OTKIO-
HEHMS HECYIIMX, OTPAXIAIOIMX KOHCTPYKIMIA OT BEPTUKANM M NMPOEKTHOTO MO-
JIOXeHUsI, ocanku (GyHNAMEHTOB U IPYHTOB, IO KOTOPHIM KOHKPETHO CYAAT O
TeXHUYECKOM COCTOSIHMH 3JAHHUS WM COOPYXECHMS.

Meroauka paspaboTaHa Ha OCHOBE OTEYECTBEHHBIX U 3apyOeXHBIX HOPM C
y4€TOM MMEIOLIErocs ONbITa YHUKAIBHOTO CTPOUTENBCTBa B MOCKsBe.

JlaHO onUCaHHe aBTOMaTU3MPOBAHHBIX CHCTEM KOHTPOs AehopMmanmii, oc-
HOBaHHBIX HA reode3MYECKHX METONAX U3MEPEHUA (THAPOCTATHKA, BUIOU3MEPH-
TebHBIE CUCTEMB! U T.1.). BIiepBbie B Haleit cTpaHe MPUBOASITCS pEKOMEHIALHH
IO MIOCTPOEHHIO ¥ COCTaBy aBTOMAaTH3MPOBAHHBIX CUCTEM MOHUTOPHHIA HA OCHO-
B€ HCIIOIb30BAHKSA MOTOPU30BAHHBIX 3JIEKTPOHHBIX TAX€OMETPOB.

B MeToouke NMPUBENCHB! TEPMUHBI U ONPE/ICICHUS, NepeYeHb HOPMaTHB-
HOM M PEKOMEHIATENbHON JOKYMEHTaLUK 110 MOHMTODUHTIY OOLIEro Xapakrepa,
JAI0TCA CCHIJIKH Ha HAyYHO-TEXHUYECKYIO IUTEPATypy, 6oee riybOKo pacKphiBa-
IOLIYIO TEOPUIO BOIIPOCA M NPAKTUKY IIPUMEHEHHSI,



1. OPTAHU3AITUSA U TEXHOJIOTHA
TEOAE3MYECKOIO MOHHUTOPHUHTA

1.1. O6mme TpeGoBanusn
OPTraHU3ANMH U NPOBENeHMsI
reoJe3n4eCKOro MOHHTOPHHIA

1.1.1. Hacrosimas MeToguKa COIepXUT OCHOB-
Hble PEKOMCHAALIMM II0 OpraHM3aluH M IIpOBe-
NEeHUI0 MOHHUTOPHHIA TEXHHYECKOTO COCTOSHUS
BBICOTHBIX, OOTBLIECTIPONIETHRIX U APYTUX YHAKATD-
HBIX 3IaHMI ¥ COOPYXEHU I reoge3udeCKUMU Me-
TOHAMH.

1.1.2. Meroauka pa3paboTaHa C y4eTOM CIie-
1IM(PHKH TIPOU3BOACTBA reONE3UYECKUX M3MEPEHMH
B YC/IOBHSIX COBPEMEHHOTO CTPOMTEIILCTBA U IKCIT~
JiyaTailiMM 3AaHHi ¥ coopyXeHmit B Mockse ¥ Ha
OCHOBaHMM CYILECTBYIOIEH HOPMAaTHBHO-TEXHM-~
4YeCKOM HOKYMEHTALMH IO MOHHUTOPUHIY.

1.1.3. ITopsAroK npoBeieHHST MOHUTOPUHTIA CO-
CTOSIHMSI CTPOMTEJIBHBIX KOHCTPYKLIMIt GOJIBIIENPO-
JIETHBIX, BBICOTHBIX M APYTMX YHHUKAIBHBIX 3HaHUN
W COOPYXXCHMIA, CTPOSIUIMXCS ¥ IKCIUTyaTUPYEMBIX
B Mockse, ompeneneH nocraHorieHuem IlpasBu-
TenbcrBa Mocksrl Ne 320-T11T ot 18.05.04 r.

1.1.3.1. TTo cTposuMMca OOBEKTAM IIPU IKC-
neptu3se npoekros B Mockomapxurekrype 1 Moc-
TOP3KCIIEPTH3E ONPEAENSIOT HEOOXOMMMOCTD PO~
BeleHUSI MOHMTOPHHTA KaK B TICPUOJ, CTPOUTEIb-
CTBa, TaK M B MpOLieCCe NalbHEHILUEH KCIUIyaTa-
K. MocropcTpoitHaa30p BhIIAeT paspelueHue Ha
MTPOM3BOJCTBO CTPOMTENBHBIX PAaGOT TOJBKO IIPU
HATAMYMM TIOATBEPXKIEHUS HA ITPOBEXECHUE MOHU-
TOPHMHIA Ha BO3BOIUMOM OGBEKTE ¥ HATMYUH CIIE-
[HAILHOTO pa3fieNa B IIPOEKTe IIPOU3BOICTBA Ie0-
nesngyeckux pabot (ITIITP), npeaycmarpusaroie-
TO IIPOBEICHUE TEONEe3MIECKOI0 MOHUTOPHHTIA.

1.1.3.2. Ilenecoo6pa3HOCTh IPOBENEHUS MOHH-
TOPMHIA IT0 3KCIUIyaTHPYeMbIM OOBEKTaM OIlpe-
aensieT DKCIepTHAs KOMUCCHUS TI0 OLIEHKE HaleX-
HOCTH KOHCTPYKTHBHBIX PELLICHHIT ¥ IPOBEPKE TeX-
HUYECKOIO COCTOSHMS CTPOUTENBHEIX KOHCTPYK-
LM OOMBILETIPOJIETHRIX, BBICOTHBIX M OPYIHUX YHH-
KaJIbHBIX COOPYXEHMIA, IIPOSKTHPYEMBIX M ITOCT-
poeHHBIX B Mockge (pacnopsxenue IIpaBuTes-
cra Mockssl Ne 320-PII ot 03.03.04 r.).

1.1.3.3. 55 BBICOTHBIX 3OaHMiA, GOIBLIETIPO-
JIETHBIX COOPYKEHMIA ¢ IIpoteTaMy Gojiee 36 M mpo-
BellCHKEe MOHUTOPHHIA 00s13aTEIbHO Ha BCEX CTa-
IUSX CTPOUTEThCTBA M IKCIUTyaTallMH.

1.1.4. MOHUTOPHMHT re0Ie3nYeCKUMM METONAMH
(MHCTPYMEHTATHHBIA IF€ONE3UYECKHA MOHUTOPHHT) —
KOMIUIEKC NEPUONUYECKIX HHDKEHEPHO-Te0Ie3Udec-
KHMX U3MEPEHMI, BHITONHAEMBIX C LIENbIO OTNpese-
JIEHUS KOJTMYECTBEHHBIX ITApaMeTpOB o0LIuX aedop-
Maumi 30aHUI ¥ COOPYXCHMI, MX HECYLLMX OTpaX-
JAIOHMX KOHCTPYKIMH, DYHIaMEHTOB, OCHOBaAHHUH
(byHRaMEHTOB U IPYyHTOB Ha BCEX CTANUAX CTPOHU-
TENBCTBA U B MIPOLIECCE SKCIUIyaTalMH.
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1.1.5. Teome3ndecKkuii MOHUTOPUHT SBJISETCS
COCTaBHOM 4acCTblO OOIIIero re0TeXHHYECKOro Mo-
HUTOPHUHTA U TPOBOAUTCS COBPEMEHHBIMU TPaJH-
LIMOHHBIMM TeONe3UYeCKUMHU METONaMH M npubo-
paMy B IIEpUOA BO3BEACHUS 3NAHUMA U COOPYXKEHHUIA
Tlocne Bo3BeneHMs 3naHMiA U COOPYXECHUN HalUle-
XUT NPeUMYLUECTBEHHO KCMONb30BATh aBTOMATH-
3MPOBaHHbIE CUCTEMBI KOHTPOJIA AechopMalivy.

1.1.6. Teone3wdecKuil MOHUTOPHHT BKITI0YAET
u3Mepenus (HabmoneHus), GUKCANKIO pe3yabTa-
TOB U3MEPEHMIA, UX MaTeMaTuyecKyio 06paboTKy,
BHIMHCIIEHHE MapaMeTpoB AedhopMalidif ¥ COCTaB-
JIeHUe 3aKTIOYeHUN (IPU IIPeBBIILECHUN U3MEPEH-
HbIX IapaMeTPOB AOIyCTUMBIX 3HAYCHHUI).

1.1.7. TexHomoruy ¥ METOMMKH I'¢OAE3UIECKO-
ro MOHUTOPHHIa Pa3pabaTHIBAIOTCS B COCTaBe
HIITP B paspene «'eope3nveckuil MOHUTOPHHI»
Ha OCHOBaHMM TEXHWYECKOTo 3amanus. IIpumMepnl
TEXHUYECKOTO 3aAaHMs Ha reofie3udecKuii MOHH~
TOPHHT BBICOTHOTO M GOJBLUICTIPOIETHOTO 3AaHUA
M COOPYXECHHs NIPUBEICHH B IIPUAOXCHUAX | U 2.

1.1.8. B TexHMYecKOM 3alaHUH TOJDKHBI OBITH
yKa3aHbl: HAUMEHOBAaHUE U MECTOIIOJIOXKEHHE
00BbEKTa, JAHHBIE O Ha3HAYEHWH 3AAHMUS WIN CO-
OpYXEHHUA C HAUMCHOBAHHEM U NPUBA3KOIl MECT
HabmoAeHNi, Uenb, 3a0aYM U MEPUOTAUYHOCTD
HaOMoJeHU#, pacyeTHhIC BEJIMYMHBI AcdopMa-
uMii, TpeGyeMast TOYHOCTh U3MEPEHUS AedopMa-
LM, BUA OTYETHOCTH O BBHIOJHEHHBIX H3Mepe-
HUSX.

K TexHHyeckoMy 3allaHHIO IIPUKIAABIBAIOT
IUTAHBI WM CXeMBI TIPEATIONATaeMEIX MECT 3aKia-
K# AeOpMaIIMOHHBIX MAapOK, pa3pe3bl 3TaHUM Wau
COODPYXECHMI C OCHOBHBIMM Pa3MepaMyl U BHICOT-
HBIMU OTMETKaMH.

1.1.9. B paszgene IITIT'P «I'eogesmyeckuit Mo-
HUTOPHHI» B paboyeil mporpaMMe IIPUBOLST CBe-
JEHUS O HAIMYMM TIYHKTOB I€OHE3UYECKOM CeTH,
OTMCaHue MECT 3aKJIafIKH UCXOMHOM reomesnyec-
KO OCHOBHI ¢ 060CHOBaHMEM BHIOOpA THUTIA pere-
pa (MCXOOHOTO IYHKTa), KOHCTPYKLHUIO M MECTa
pacnonoxeHus aeopMalMOHHEIX MapoK, pacyeT
TOYHOCTM M3MEpEeHUs OeopMalliy, METOIbI H3-
MepeHuil M MpUMeHsieMble TPUOOPHI, ITOPANOK
06paboTKM pe3yIbTaTOB U3MEPEHUA.

O6paboTka pe3ynbTaTOB M3MEPEHUI NOIKHA
BKJTIOYATh IPOBEPKY MOJIEBBIX XYPHAJIOB, OLIEHKY
TOYHOCTH ITOJIEBHIX M3MEPEHUid, ypaBHUBaHHE,
BBIYMCICHHE BeUyuH feopMaLuil, cocTaBleHHe
BEIOMOCTEH IT0 KaXIOMY LIMKIY U3MEpEeHUI 1 Tpa-
duyeckoe opopMreHre MaTePUANIOB.

O6paGoTKy pe3y/IbTaTOB U3MEPEHMI 3aBeplia-
JOT COCTABJCHUEM HAyYHO-TEXHUYECKOIO OTUETa,
odopmnerHoro B coorserctsuud ¢ 'OCT 7.32—
2001 «Cucrema cranmaptoB o HHbopMayu, 616-
JIHOTEYHOMY M M3larenbcKoMy aeny. OT4er o Ha-
y4HO-KCccaenaoBarTenbckoir pabore. CTpykrypa u
npaBuwia 0hOpPMIICHMSI».



1.1.10. K BHITONHEHHIO IEONE3NYECKUX U3ME-
PEeHMI 0 MOHUTOPHHIY BHICOTHBIX M YHUKAIBHBIX
3JaHUI U COOPYXEHHH NPUBIEKAIOT reone3nyec-
KHE CIeUHaIN3MPOBAHHbIE OPTAHM3ALIMU, UMEI0-
[I{e JUIEH3UM Ha BBHITONHEHHE TeOAe3MdeCKUX
paboT B cTpourenbcTBe. Hanuuue cTpouTeNsHON
JIUUEH3WH SABISETCH 003aTe/IBHEIM IO TIEpeX0aa B
PeXHM paboTHl CaMOPEryIBPYEeMbIX OpraHH3auHA
Y TOJy4YeHHUs1 JOIYCKOB Ha BblIIEYKa3aHHBIE pa-
6oTH!.

1.1.11. Yncrno MHXEHEPHO-TEXHUYECKHX paboT-
HUKOB, 3aHATHIX B T€OHC3UYECKOM MOHHTOPHHTE,
OIpeNeNsIIOT UCXOASd M3 0o6beMa, CIOXKHOCTH H
crnieluuxu U3MEpEHMIA.

CpoK# ¥ IIMKJIMYHOCTh MPOBEXEHUS H3Mepe-
HUIA AOJDKHBI OBITH YBA3aHBI C 3TallaMU M KaJleH-
IapHbIM rpadukoM crpoutenbersa. [Ipu nposene-
HHM MOHUTOPHMHTA B IEPMON IKCIUTyaTaLH 00heK-
Ta [IMKIMYHOCTH TIPOBEACHISI U3MEPEHMIA orpeie-
JAIOT 110 3aJlaHMIo, COIIACOBAHHOMY C IJIaBHBIM
MPOEKTUPOBIIMKOM OOBEKTA.

1.1.12. Ina n3mepenusa oOIUX 1 MECTHBIX Je-
dopManpii B npolecce reofe3u4eCKoro MOHUTO-
DUHIA CO3MAI0T M 3aKPEIUITIOT Ha O6beKTE MOHM-
TOPYIHI'a UCXOMHYIO ITAHOBO-BBICOTHYIO OCHOBY M
nedbopMalMOHHbIE MapKY, IPEAHA3HAYCHHBIE JUIS
HaOMIOMeHHH 38 OCagKaMd W TOPU3OHTANMBHBIMU
CMEIUEHUSIMU HECYIHUX KOHCTPYKLMH 3MaHU#A U
COOpyXeHHUi! (TaKk HaspIBacMyIo JeHOpPMALIMOHHYIO
CETh).

Pacnionoxenue re¢opMallMOHHBIX MapoK Ha
o0BeKTe coracyercsi ¢ IPOeKTHPOBILKUKOM,

Hcxonnass ocHoBa ¥ aedopManyioOHHas CeTb
JOJDXHEI COXPAHATHCA HA BECh IIEPUOI CTPOUTENIb-
CTBa M SKCILTyaTallHH.

1.1.13. TunoBoe 060CHOBaHKE IJIST OCYLIIECTB~
JIEHHS Teole3nYecKOr0 MOHMTOpPUHTra obObexTa
BKJIIOYAET B Ce0s:

HMCXOIHYIO BEICOTHYIO ¥ TUTAHOBYIO OCHOBY;

NPUBSA30YHBIE XO/Ibl;

BBICOTHYIO AetOpMaIIOHHYIO CETh;

fUTAHOBYIO nedopMalMoHHYIO CETh.

HcxonHast IiIaHOBO-BHICOTHASA OCHOBA JUIS YHM-
KQJIbHBIX COOPYXXEHUI ODKHA 00eCIIeYHBATh Ipe-
€MCTBEHHOCTh HaOMIONeHWI B IEPUORBI CTPOUTESTb-
CTBa Y aKcruryaranuy. Ee 3akperuidior Ha MECTHO~
CTH DJIYOMHHBIMM PETIEPaMu U ITYHKTaMH II0JIUIo-
HOMETPHUM, Pa3MELacMbIMM BHE 30HBI JCHCTBHMSA
npearnonaraeMbix redopmanyii (kak npaswio, 1,5
H, rtne H — BBICOTa COOPYXEHHSA).

JedopMaUnOHHYIO CeTh 3aKPEILISIOT 0Caloy-
HBIMU (TIpWIOXEHUE 3) M IIaHOBBIMU AedopMa-
IIMOHHBIMU Mapkamy. B kauecTBe miaHOBEIX nedop-
MaUMOHHBIX MapOK MCIIONb3YIOT IPU3MEHHBIE OT~
paxarejd WIH IWIACTHKOBbie KaradoTHhie oTpa-
XKaTenm.

Ot cTaOMILHOCTH UCXOXHON OCHOBBI 3aBUCHUT
HalleXHOCTB PE3y/bTaTOB M3MEPEHUIA, OT YHCa ¥

TIPAaBWILHOTO BHIGOpA MECT PaCHOIOXEHHUs Aedop-
MAaIIMOHHBIX MAPOK — KaYeCTBO TEXHHUYECKOIo MO-
HHUTOPUHTA B LIEJIOM.

1.1.14. Teone3nueckue U3MEPEHUS NOJKHEI
GBITH CHHXPOHU3HUPOBAHKI C IPYTUMHU COCTABJISAIO-
LMY MHCTPYMEHTAILHOTO MOHUTOPUHIA — TEX-
HHUYECKUM 00C/IeOBaHNEM, TeOPUIUIECKUM, NH-
XEHEPHO-TeOIOTHYECKUM H HAPOACTHYECKHM MO-
HUTOPUHIOM U ¢uKcauueil Takux $pakTopoB, Kak
00beM CTpOMTENLCTBA (HArpys3ka), TeMIleparypa,
YPOBEHDb I'PYHTOBBIX BOJ I T. .

1.1.15. Tna oGecneyeHns 6e30nmacHOCTH QyHK-
LHOHHPOBaAHHA MHOTOGYHKIIHOHATBHBIX BEICOTHBIX
30aHUH ¥ KOMIUTIEKCOB HAIJICXHUT OCYHICCTBIISITH
MOHUTOPHHT MX HECYLHX KOHCTPYKIH, KOTOPBIii
ABISIETCS COCTABHOM YacTbl0 KCILTyaTaUMOHHBIX
pabor.

1.1.16. B 3amaym reoTeXHHYECKOr0O MOHMTOPHHTA
IKCIUTYyaTHPYEMBIX BHICOTHBIX 3MaHMMA M OOJbIIE-
MPOJIETHBIX COOPYXEHU BXORMUT O0OecrieyeHre Ha-
HIEXHOCTH CHUCTEMBI «OCHOBaHHE — BBHICOTHOE 3[1a-
HUE», PACMIONOXEHHBIX BOIU3U 3NaHUU M COOpY-
XEHUi, HCAOMYIEHHE HEraTMBHBIX M3MCHEHMIA
OKPYXaIoLIei IPUPOAHOI Cperbl, paspaborka (mpu
HEOOXOMMOCTH) 3aJlaHUH Ha TPOEKTHPOBAHUE
MEPONIPUATHIT IO MpeRynpeXxXaeHHIo u/WIM yCT-
PaHEHUIO OTKJIOHEHMIA, NMpEeBHILIAIOIUX IIpeayc-
MOTPEHHEIE B TIPOEKTE.

1.1.17. Borpochl He0GXOIUMOCTH IIPOBEAECHMSI
Te0TeXHHYECKOTO MOHMTOPHHIA BRICOTHBIX 3MAHUM
¥ GONBIIEIIPOJETHHIX COOPYXEHRMH B IIpoLEcce
9KCIUTyaTalluy JOJDKHBI PelaThCsl Ha CTaAMH ITpo-
eKTHpoBaHUsl. COCTaBHBIMM YaCTSIMM MIPOEKTA A0~
XHBI ObITh MpOrpaMMa HAOMIOACHMI U IIPOEKT CU~
cTeMbl HabnIOLeHMi, KOTOpPHIE JAOJIXHBI OBITh
BKIIIOYEHEI B pa3aen «CucTeMbl MOHUTOPUHIA Ha
IUIOIIAAKE», BXOMSIUMI B COCTaB MPOEKTHOU HO-
KyMEHTalIHK.

1.1.18. Llens MOHHTOpUHra — NPOBEAEHHE Ha~
OJII0JeHMIT 32 COCTOSTHUEM U CBOEBPEMEHHOE Bbl-
SIBNICHHE HeIOIyCTHUMBIX OTIUIOHECHMIA B COCTOSIHUH
IKCILIYaTHPYEMbIX BHICOTHBIX 3MaHWIA U KOMIUIEK~
COB, GOJBIIENPOJICTHRIX COOPYXEHMIE, a TaKKe
OKpYXarlolileil 3aCTpONKH.

1.1.19. T'eoTreXxHUYECKHt MOHUTOPHHT JOJLKEH
6BITh YBA3aH C CHCTEeMAMHM MOHMTOPUHTA NOA3EM~
HBIX KOHCTPYKLIHi BBICOTHOTO 30aHMsL.

1.1.20. CocTaB reoTeXHU4ECKOTO MOHUTOPUHTa
M CHCTEM HAOMIONEHWH NPH €ro BHIIIOJHEHHW
BKJIFOYAET B ceOs:

cHcTeMbl HaOmoneHuit: 3a coctoanueM ¢yH-
[IAMEHTOB MTOCTPOEHHOTrO BHICOTHOTO 3JaHUS MK
GONBINEIPONETHOIO COOPYXEHHS, a TaKXe CyLIe-
CTBYIOIIMX 30aHMI M COOPYXCHMI, IMonafaomux
B 30HY €ro BAMAHUA; 33 COCTOSHMEM OCHOBaHHIt
BBICOTHOIO 3MaHUSA ¥ OKPYXAIOLWIUX 3HaHMi 1 CO-
OPYXCHHUIA; 32 COCTOSHUEM OKPYXaroluei npupoa-
HOH cpenw;



OLICHKY pe3yJlbTaToB HaGMIONeHUH M CpaBHe-
HUE MIX C IPOEKTHBIMU HAHHBIMH;

MPOrHO3 Ha OCHOBE pPE3yJNbTATOB Habione-
HHI M3MEHEHMSI COCTOSIHMSL SKCIUTyaTHpPYEMOTo
BBICOTHOTO 3JaHUS UJINA GONBLIETIPOJIETHOIO CO-
OPYXEHMS, a TAKXKE OKPYXXAIOILMX €ro 3FaAHUH 1
COOPYXEHMIH, XapaKTepHCTUK CBOMCTB UX OCHO-
BaHUI;

pa3paboTKy B HEOOXOMUMBIX CIydasx 3alaHuid
Ha TIPOEKTHUPOBAHIE MEPOTIPUATHIA TIO TIPeAYTIPEXK-
JIEHHIO U YCTPaHEHWIO OTKJIOHEHUH, MpeBbIIIaio-
LIUX [TpeyCMOTPEHHbBIE B IIPOEKTE, X HETATUBHBIX
TIOCITIEACTBUIA.

1.1.21. Cucrema HaOMIOZEHUs 32 COCTOSIHMEM
dyHIAMEHTOB BBICOTHOTO 3IaHUsl UAM Oojbilie-
TIPOJIETHOTO COOPYXXEHIS, a TAKXKE CYLLECTBYIOLIMX
OKPYXaIOIIMX €[0 COOPYXXEHUI BKIIOYAET:

U3MEpEHUe TepeMEINEHUH HYHIAMEHTOB BbI-
COTHOTO 3MaHUS U COOPYXECHMH (0CAaIKH, KPEHBI,
TOPU3OHTAJIBHBIE CMEIIEHUS U AD.);

dukcauuio u HabnoneHUe 32 06pa3oBaHUEM U
DPAacKpBITHEM TPEIIUH;

U3MepeHye YPOBHA KojeOaHui IIpH HATHYUQ
JTAHAMHAYECKMX BO3IECHCTBUIA.

Ha6moneHNs TOJCKHEBI IPOBOAUTECS €XEKBAP-
TaJbHO, €CIK MHBIE CPOKH HE IPEIyCMOTPEHBI
NIPOEKTOM WJIU HE SIBJISIOTCS Pe3yJIbTATOM aHAIH-
33 ¥ IPOTHO3a PaHee BBIITOTHEHHBIX U3MEPEHHU.

1.1.22. To pe3yanTaTaM reoTEXHUYECKOI0o MO-
HUTOPMHTA SKCILTyaTHPYEMOI'0 BHICOTHOTO 31aHHU
WM GOJIBILIENPOJIETHOTO COOPYXEHHUSI COCTARIISAETCS
OTYET, KOTOPHIA IpeNcTaBIAeTCS 3aKa3YMKy, re-
HEPAIBHOMY IPOEKTHPOBIUMKY M 3KCILTyaTHpYIO-
1EX OpraHu3ayn.

1.1.23. Otyer mo/KeH colepxKaThb:

pe3yJIbTaTbl MOHUTOPUHTA, TpeACTaBIeHHbLIE
B Bule JedeKTHBIX BeIOMOCTei; rpadpuKy pa3Bu-
THS. OCalloK M UX HEpaBHOMEPHOCTEi, a TaKkxXe
IedbopMauuil MOBEPXHOCTH TEPPUTOPUM H MO-
CJIOMHBIX JedopMaliii OCHOBAHHIT BBHICOTHOIO
30aHUS; aKThl OCBUIECTEIBCTBOBAHUA COCTOSIHMSA
byHIAMEHTHBIX KOHCTPYKLUI; aKThl, OATBEPX-
Jaiolue cobIofeHNe TeXHONOTHYECKOM Mocie-
JIOBaTeNIbHOCTH paboT 10 MOHUTOPHHIY; JOKYMEH-
ThbI, OTPaXalolyie Ka4eCTBO paboT MO YCTPOHCTBY
OCHOBaHHUA U ¢(YHIaAMEHTOB KCIUIYaTUPYEeMOTO
3aHuS;

TIpY HEOOXOJIMOCTH 3aJaHie Ha IIPOEKTHPO-
BaHME MEPONPHUATHIA IO NPEAYIPEXACHHIO U YCT-
PAHEHHIO OTKJIOHEHMIA, NMPEBIMIAIOIIUX TTpexyc-
MOTpPEHHbIE B NMPOEKTE, ¥ HETaTMBHBIX INOCIEK-
CTBMH.

TIPEUTOXKEHUS 10 JATBHEHIIIEMY IIPOBEACHHIO
MOHMTOPUHIA.

1.1.24. B cnyuae BHISIBICHUS B XOie MOHUTO-
PUHT2 IIPYA 3KCILUTYaTauMy BHICOTHOTO 3MaHUS WK
60JIBILIENIPOJIETHOTO COOPYXeHuUs nedopmaiii u
IPYIUX SIBACHUH, OTINYAIOLIUXCA OT IIPOrHO3U-
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pyeMbIX, HeoOxonuMo Ge3 3amepXKH MHPOPMM -
poBathb 00 3TOM 3aMHTEpPECOBaHHBIC OpraHU3a-
LUH.

1.1.25. MoHMTOpPHHT reofe3uIeCKUMM MeTOIa-
MU TEXHUYECKOTO COCTOSIHUS XKeJIe300eTOHHBIX
CTeH 10 BHEWIHUM IIPU3HAKAM MPOU3BOIST Ha OC-
HOBE onpeJeNeHus crexylomwux ¢GakTopoB:

TEOMETPUYECKUX PA3MEPOB U CEYEHMIl;

HATMYHS TPEIUH, OTKOJIOB M paspylLeHU.

MupuHy pacKpbiTHS TPEilMH ClIeayeT u3Mme-
PAATh B [IEPBYIO OYEPE]b B MECTAX MAKCUMAJIBHOTO
HX PaCKPBITHSL.

TpemuHsl cIenyeT aHAIM3HPOBATh C TOYKHU
3peHUst HalpsKeHHO-IehOpPMUPOBAHHOTO COCTO-
SIHUA XeNe300eTOHHOM KOHCTPYKLIMH.

ITpu Hanuymy yBIaXHEHHBIX YIACTKOB U IIO-
BEPXHOCTHBIX BBICOJIOB Ha GETOHE CTEH OIIpesesis-
0T BEJIMYKHY 3TUX YYACTKOB U (PUKCHUPYIOT HA
HCIIOTHUTENBHBIX CXEMAX.

1.1.26. TTpu o6cnenoBaHuH KOJOHH M pUTeeit
XeJie3006TOHHbIX KapKacoB HEOOXOAUMO U3MEPUTD
X CEYEHHUS U obHapyxXeHHble nedopmauuu (oT-
KIIOHEHWE OT BEPTUKAIU, IPOruoObl, BLITMOBI, cMe-
LIEHHe Yy3/10B), 3aUKCUPOBATh U M3MEPUTD IIH-~
PUHY PACKPBITHS TPEIUMH.

1.1.27. TexHM4YeCcKOE COCTOSIHME CTANIBHBIX Kap-
KacoB OIIpeAeseTcsT Ha OCHOBE M3MEPEHHH OT-
KIOHEHUI (DakTUIECKHX pa3MepoB TIOMEPEYHBIX
CEYEHHUI CTATBHBIX DJIEMEHTOB OT IIPOEKTHBIX.

OnpeneneHue reoMeTpUIECKHX MapaMeTPOB
5JIEMEHTOB KApKacoB W MX CEYEHHit MPON3BOIUTCS
TyTeM HEMOCPEeICTBEHHOTO U3MEPEHH.

B KaXIoM ceyeHHH TIPOM3BORUTCS He MEHee
TPeEX 3aMEpOB.

1.1.28. TIpu obcaenoBaHuK NEPEKPHITUH He-
0bxonuMo u3MepsATh ux mporu6el. Heo6xomumo 3a-
dukcupoBaTs Hanuuue, JUIMHY U LIMPUHY pac-
KPBITHS TPEIMH B HECYIIMX comnpspkeHusx. Ilpo-
UGB! EPEKPHITHIA OTIPENENAIOT METONAMH IEO-
METPUYEeCKOTO M (WIM) THAPOCTATHYECKOTrO HH-
BenupoBanus. [pu ob6cnenoBaHuu Xene306eToH-
HBIX EPEKPHITHIT HEOOXONUMO OTIpPENEeINTh Fe0-
METPHYECKUEe pasMepbl KOHCTPYKLIHH M ee cede-
HUMK, NPOYHOCTh OETOHA, TOMIHUHY 3aIMUTHOrO
cnost 6eToHa, pacioioXeHne U JUaMeTp apMa-
TYPHBIX CTEPXKHEIA.

1.1.30. OGcaenoBaHyie 1 MOHMTOPHMHT 3a CMe-
LUCHUAMH U JiepopManMsIMU GATKOHOB, 3PKEPOB,
JIOIXWIA, IECTHUL, KPOBIIM, CTPOIIUA U AP. Npo-
U3BOIAT NPH HAIMYUHU YKA3aHUH B MPOEKTHOMH
JOKyMeHTauum (Mecta puxcanmm Toyex msmepe-
HUH, MEPUOAUIHOCTD).

1.1.31. OOpasibl UCTIOHUTENHHON JOKYMEHTA-
MU VI (PUKCALTAM PE3yJNBTATOB reole3uYecKoro
MOHUTOPHHIA B IPOLIECCE SKCTIAYATalMU JHOKHEBL
npuBoguthca B ITIITP u nipeacTaBasaThCst 3KCIUTY-
aTUpYIOLIei OpraHu3alMeil UCIONHUTENSIM, po-
BOISIILIIM MOHUTOPHHT.



1.2. McxoaHas BbICOTHAA W ILUIAHOBAS OCHOBA
reoe3uyecKoro MOHITOPHHTa

1.2.1. Jlis1 yHUKaJIbHBIX 3AaHHMIA U COOPYXEeHMIH
B KaYeCTBE MCXOJHOI BEICOTHON OCHOBBI PEKOMEH -
JyeTcsk MCIIOJIb30BaTh KYCTHl INYOMHHBIX periepoB.
Yuciio rIyOUHHBIX perepoB B KycTe JOJDKHO OBITh
He MeHee Tpex. Ymcio KycToB it 06beKTa cTpou-
TenbcTBa onpeaensmor B INIITP. Peniepri 3aknansi-
BalOT OYpPOBBIM CIIOCO60M Ha IJTyOMHY OT 3 M 1 He
MeHee 1 M Hipxe ryOuHE mpoMep3aHus. KoHer-
PYKIMsI IMyOMHHOTO periepa IToKa3aHa B NPHIO-
XeHuM 4. B 3aBUCHMOCTH OT YCJIOBUH MECTHOCTH
penepsl B IUIAHE PacHoiaraioT Mo YriaM paBHO-
CTOPDOHHETO TPEYTOJbHUKA IIH IO NpAMON JIM-
HuH. PaccrosHue Mexay cOCeIHHMU pellepaMu B
KycTe He nomkHo npesbiuath 12 M. Hanbonee yc-
TOMYUBHIA penep B KYCTe CIYXUT UCXONXHON BhI-
COTHOM OCHOBOM KaK BO BpEMs CTPOUTENLCTBA, TaK
4 B IEPHOJ IKCIUTyaTauuu. B npunoxeHun 5 npu-
BCCH IIPUMEP BBIYMCIICHUS HauOosee YCTOMYM-
BOIO perepa.

1.2.2. B KayecTBe MCXOMHOI BHICOTHOH OCHOBBI
B OTHENLHBIX. CJIyJasiX MOTYT UCITOIb30BAThC CTEH-
HbIi€ penepsl, yCTAHOBJIEHHbIE B LIOKOJBHBIX Yac-
TSX 3[aHMI M COOPYXEHHI1, 0canKka HyHIaMEHTOB
KOTOPBIX IPaKTHYECKH CTaGWIH3HpoBaiack. K HuM
OTHOCSITCS CYLLECTBYIOIIME CTEHHBIC M TPYHTOBEIE
periepsl TOCYNapCTBEHHOM (TOPOICKOI) reome3un-
4YecKOM ceTM MOCKBBI, CTaOMABHOCTb KOTOPBIX
TIOATBEPXACHA MHOTONETHUMM H3MEPCHUAMU.

1.2.3. HcxoaHyio BEICOTHYIO OCHOBY Pa3MEIIAIOT:

B CTOPOHE OT MPOE3IOB, IMOA3EMHBIX KOMMY-
HUKAIlWiA, CKIANCKMUX M APYTHX TEPPUTOPHIA, TIe
BO3MOXHBI BUOpalli OT OBIDKEHUA TPAHCIIOPTA;

BHE 30HBI paCIIPOCTPAHEHMS TaBIIEHHS HAa TPYHT
OT BO3BOAMMOIO 3HaHUS WK COOPYKEHUS;

BHE 30HBI BJIMSHUS JPYIHX BHOBb CTPOSIILIMXCS
3AAHUH ¥ COOPYXEHHIA.

TIpakTuvecky yaajieHue MCXOZHOM BbICOTHOMI
OCHOBBI OT COOPYXEHUs He IOJDKHO OBITh MEHee
150 M (se meHee 10 rybun 3amoxeHus byHma-
MeHTa). MeCTOTIONOXEeHUE ¥ KOHCTPYKIIMIO [TyOrH-
HBIX PeIepoB onpeesior npu paspadorke ITIITP.

1.2.4. VI3MepeHUs U KOHTPOb CTAOMIBHOCTH
MCXOJHOM BBICOTHOM OCHOBBI OCYILECTBISIOT Ie0-
METPUYECKMM HHUBEINPOBAHNEM KOPDOTKUM BH-
3UPHBIM JIy4OM B KaXIOM [IMKJIE U3MEPEHMI (CM.
pazzen 4).

1.2.5. MicxoaHble IyOHHHBIE pENEPEI 3aKTaabl-
BAIOT He MO3JHEE 4eM 3a 2 Mecsma A0 Hayara Ha-
6moaenwmit. Ilocne ycagxu perepoB Ha HUX IO/DKHA
OBITb NepelaHa BEICOTHAS OTMETKA OT Gmmxairumx
IIyHKTOB IOCYyZapCTBEHHON HUBEJIMPHON CETH.

1.2.6. [IpuBS304HBIN X0 ABISETCH CBA3YIOMMM
3BEHOM B CXEME M3MEPEHMIt MEXIY HCXOIHOU
BBICOTHOI OCHOBOIA 1 IeOpMaLIMOHHOM ceThio. OH
MCITONb3yeTCs I nepedayy OTMETKU OT HUCXOA-

HOM BBICOTHOM OCHOBHI Ha OCalouHbIe Aedopma-
LIMOHHBIE MapK# 00beKTa MoHuTopuHra. Ilpu npo-
JIOXESHHH NPUBA30YHOTO HHUBETMPHOTO XOHA peit-
KH YCTaHABJMBAIOT HA TOMIOBKH METAIMYECKUX
6alIMaKoB, KOCThUICIH WIKM Ha Ai06emu, 3a61Thie B
6eron wiau achansT. U3MepeHUS B IPUBA3OYHOM
XOJ€E BBHINOJIHIIOT METOAOM F€OMETPUIECKOTO HHU-
BEIMPOBaHUA KOPOTKMM BU3MPHBIM JIY4OM B TIpsI-
MOM ¥ OOpaTHOM HaMpaBIEHUSIX.

1.2.7. Jinst u3MepeHVst TOPU3OHTAIBHBIX Tiepe-
MeIeHU ¥ KpeHOB Ha 00BeKTe HabmoneHwil 11po-
eKTHPYIOT H 3aKJIafBIBAIOT [UIAHOBYIO iepopMaru-
OHHYIO CETh, OTIOPHYIO CETh M BCIIOMOTATENLHBIE
ITYHKTBHI.

1.2.8. ITyHKTH OMOPHOM-CETH CAYXKAT HUCXOM-
HOM OCHOBO#, onpenendouicii HeH3MEHHOCTH OC-
HOBHO# cXeMbl U3MepeHMil. VX 3aKkpervigioT BHe
30HHI AedopManmii. BcrroMorarensHble IyHKTHI SAB-
NIAIOTCA CBA3YIOLIMMH B CXeMe W3MEPEHMI U uC-
MONAB3YIOTCA ISl NEPelavyM TUTAHOBBIX KOOPAMHAT
OT OIOPHBIX MYHKTOB K Ae()OpPMAaLUOHHBIM Map-
KaM. B KaXaoM [MKIire U3MepeHHUH [POBEPSIOT yC-
TOIYUBOCTb BCHOMOTaTeJIbHbIX NYHKTOB.

1.2.9. IlnaHoBas olopHast CeTh OOBIMHO Pa3BH-
BaeTCd M KOHTPOJUPYETCst (€€ YCTOHYMBOCTH) B
BUIE CETH WJIM OMHOYHBIX XOMOB MOJIMTOHOMET-
puHM, a TaKXe B BHJE JIMHEHHO-YIJIOBOM CETH,
BKJIIOYAIOLIKX OMOPHBIC M BCIIOMOTaTENbHbIC ITyH-
KThl. O6513aTeIbHBIM YCIIOBUEM HAaOMONCHUIA SBISA-
€TCsl HOCTOSIHCTBO CX€MBl H3MEPEHUIA.

1.2.10. IaHoBLIE OMOPHBIE IMYHKTH 3aKpern-
JIAIOT TeOAEe3UYECKMMH 3HAaKaMd WIM MapkaMu
(npunoxeHue 3). UMu MOryT OBITh TAKKE IYHKTHI
roCcyAapcTBeHHO# (ropoiacKoii) cetTu.

1.3. Obmue TpeGoBanns
K PacCHOJIOKEHHIO BLICOTHBIX
H IUIAHOBBIX Ae(h)OPMALHOHHLIX MAPOK

1.3.1. Koncrpykuus nedopMaildOHHBIX MApOK
M CIIOCOOHI UX YCTAHOBKH (NPUWIOXKEHHE 3) HOIK-
HbI 0G€CIIEYMBATS JONTOBPEMEHHYIO COXPAHHOCTD,
YCTONYHUBOCTb ¥ YIHOOCTBO BHIIIOJIHEHUSA HM3Mepe-
Huii. KoHncTpykims necdopMalMOHHBIX MApOK H UX
crieruduxanus npusonsarca B INIITP.

1.3.2. Ipu 3akpenneHun neboOpMallMOBHBIX
MapoK 00s13aTeIbHBIMY YCIIOBUSAMU ABISIOTCS:

KeCTKas CBSA3b C PYHIAMEHTOM COOPYXEHUS 1
HaO/TIONaeMbIMM CTPOMTEBHBIMN KOHCTPYKIMSIMH;

JOCTYIIHOCTb [UTS IIPOM3BOACTBA FEONE3NIECKUX
pabor;

0€30MacHOCTb OT MEXaHUYECKUX TIOBPEXICHHIA.

1.3.3. MecTa pactionoXeHH!s 0CaZO4YHbIX MapoK
OIIPEACIAIOT IO COrIACOBAHMIO C IMTPOEKTHOM Opra-
HHU3alMeH B 3aBUCHUMOCTU OT KOHCTPYKUUH (yH-
IAMEHTOB, pacIipeAeNeHus] HarPy30K, reooruyec-
KUX ¥ THAPOJIOTHUECKUX YCIOBUI OCHOBaHMA. Yuc-
JIO MapOK pacCYMTBHIBAIOT M3 YCIOBHIl onpedese-
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HMS HEpaBHOMEPHOCTH OCaOK, KPEHOB U NPOTH-
60B HabmONAEMEIX COOPYXKECHU. THIIOBLIE CXEMBI
pacIoJyioxeHus AeopMaIIHOHHBIX MAPOK IS BbI-
COTHBIX ¥ OOJNBLIENIPOJICTHRIX COOPYXXCHUN IpH-
BEIEHH B pa3zenax 2 u 3.

2. OCOBEHHOCTH
TEOAE3NYECKOTO MOHUTOPUHTA
BBICOTHBIX 3JAHMH U COOPYXEHHUMN

2.1. UroroBoii HOpMupyeMoii neopMauoH-
HOH XapaKTEPUCTHUKOM BBHICOTHOIO 3JAHUS sIBNA-
€TCsI OTKJIOHEHHE €0 BepXa OT BEPTHKANM (KPEH).
OCHOBHOE BIHSHUE Ha 3Ty BEIHIHHY OKa3BIBAIOT
HEpaBHOMEPHBIE ocauKu ¢yHHamMeHTOB. OmHaKO
#3-3a 0COOEHHOCTEH KOHCTPYKIMM BHICOTHBIX 34a-
HUM U UX «TUOKOCTH» («TMOKOCTh» 3AaHUS — KO-
3¢ duLHMeHT OTHOEHNS BBICOTH HAA3¢MHOM Yya-
CTH K upHHe GyHnaamMeHTa U AJist BEICOTHBIX 31a-
HUM OOBIYHO UMeeT 3HAYEHHE OT OAHOTO IO BOCh-
MHK) zedopManuu GYHIAMEHTOB HE ITONHOCTHIO
ONpEeRENSIOT UTOTOBYIO AedOpMalUio Bepxa Bbi-
coTHoro 31aHus. [IpenenpHsie OTKIIOHEHUS BEPXa
BBICOTHBIX 3JaHUI U COOpPYXKEHHMMH NMPUBEACHHI B
MI'CH 4.19-05.

2.2. IIpu reone3myecKOM MOHUTOPHUHIE BHICOT-
HBIX 30aHUH ¥ COOPYXCHMI ONIPEAEAIOT CIEAYIO-
e Buan gedopMauuii (nmogpobHee — B pasfie-
nax 4 u Sy:

Jdns ocHOBaHus M (pyHIAMEHTOB:

abcomoTHas ocalka S,;

CPeHss OcafKa Scp',

HECpaBHOMepHas ocajgka AS;

OTHOCHTEJIbHAsI HepaBHOMepHas ocanka AS/l —
Pa3HOCTb BEPTUKANBHEIX TEPEMELICHUH TOYeK
¢bynraMeHTa, OTHECEHHBIX K PaCCTOSHMIO MEXAY
HHUMH;

KpeH byHnameHTa I — OTHOLIEHME Pa3HOCTH
0CaOK KpalHMX TodeK GYHHAMEHTa K IUIMPUHE
(wm puHe) dyHmaMeHTa;

OTHOCUTENBHEIA porub (BHIrud) i/L, 1.€. ot-
Holllenne CTpenel nporuba (Beirmba) X mmmae L
ONHO3HAYHO U3rHOAEMOT0 YYacTKa (PyHIAMEHTA;

FOpU3OHTANIbHBIE CMEINEHHUA (CABHT).

Jaa Hap3eMHOM YACTR 3xanuA:

OTKJIOHEHHWE OT BEPTHKAJM 3AaHUS U OTHC/Ib-
HbIX CTPOUTEILHBIX KOHCTPYKIIHiA (OCeit KOJIOHH,
CTeH JMGTOBLIX WAXT ¥ APYIHUX SEMEHTOB);

CXaTHe WIM ycallka KOJIOHH ¥ GETOHHBIX KOH-
CTPYKUMIA;

PacKpHITHE TPEIUUH (IIPH UX NMOSBIECHUH), -
HaMMKa MX Pa3BUTHA.

PexomeHayeMas 4yacToTa rposeneHus Habo-
IeHU# 32 KaxnabIM ¢akropoM mpuBerieHa B Ta6-
auue 2.1,

2.3. B cBA34 € TEM YTO HAi3eMHAs U MOA3EMHAs
YaCTH 30aHMA MOTYT ITOABEPraTeCs BO3AEHCTBHIO
Pa3HLIX NPUPOAHBIX M TEXHOTeHHBIX GaKTOpPOB,
HabmoaeHus 32 JedopMaLMsIMU JOJIXHBI IIPOBO-
JAUTBHCA OTAENBHO IUIA KaXHOH COCTaBHOHM 4acT
cucTeMnl «(byHIAMEHT — HAI3EMHAs YacTh».

2.4. Ilpu BrIGOpE METOAOB IIPOBEJCHNA MOHH-
TOPHHIra BHICOTHBIX 3aHUI U COOPYXEHMI B Ie-
DHOA CTPOMTEITCTBA YUYMTHIBAIOT CAEAyIONMe pak-
TOpbI: KojieOaHHE TeMIepaTyphl, OTHOCTOPOHHHIA
CONHEYHEIA HarpeB, BETPOBYIO HArPy3Ky (BHELIHUE

Ta6nuia 2.1 — Pexomenayemas 4acToTa NPOBEACHHA HAGMONCHMIA 32 OCHOBHLIME BUAAMH Aedopmanymii

1InxmaHOCTh
Ne Bux BO BpeMsI CTPOMTE/IBCTBA 2—3 ropa 3KCILTyaTalus Pasnen
LI nedopManum nocie METOIMKH
bop pospellenHe |  1oP€3 OKOHY4HME |CTPOMTENBCTBAl 2 paza | mocTo-
dynnamenra| KOKMBIC | CTPOMTENS- | ]—2 pa3a B TOX AHHO*
S aTaxeit cTBa B KBapTan
1 | AGcomoTHasa ocaaka + + + + + 5.14
2 | HepaBHOMepHAst OCafKa + + + + + 514
3 | Kpen dbynnaMeHToB + + + + + + 423
4 |ITporu6 dpyHmpameHTOB + + + + + 514
5 | OTKIOHEeHMEe OT BEPTHKAIN
(KpeH):
KOJIOHH — + + 42.1
JGTOBBIX HIAXT — + + —
MOHOJIMTHOM 4acTH — + + 4234
CxaTHe WIH ycaJiKa KOJIOHH - + + 514
KpeH BepxHeii 9acTi cTpo- — + + + + 4232
HTEeNbHBIX KOHCTPYKLIMi 4.2.3.3
* PeKOMEHXYETC MCIIONB30BaTh aBTOMATH3MPOBAHHLIE CHCTEMEI.
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¢daxTope!), BUOpaLMIO, HEPABHOMEPHOCTD Harpys-
KU OT GYHKIIMOHMPOBAHUA II€PEIBILKHEIX TIOABEM-
HBIX YCTPOHCTB (TEXHOTEHHBIE (GAKTOPHI), CTECHEH-
Hble YCJIOBUS Ul HaGMIOReHU# BHYTpH (CpaBHU-
TEJILHO Mayible raGapUThl QYHAaMEHTa) U BOKPYT
CTPOMTEJILHOTO OOBEKTA.

Jns m3mepeHuit ciienyeT BEIGHpATs BpeMsI Cy-
TOK, B KOTOPOM MMHUMM3HPOBAHBI BIUSHUS BbI-
HIeyKa3aHHBIX BHEIIHUX (DaKTOPOB BO3NEHCTBUS.

2.5. Ilpu pacyere TOYHOCTH onipenciieHus nedop-
MallFi BEICOTHBIX 3MaHMI U coopyxexuii [11] momk-
HBbI BBUIEPXMBATHCS CIACAYIOLIME HOPMbI TOYHOCTH:

CpenHss KBaIpaTUYECKasi IOrPETHOCTD OIpe-
JEJICHUS OCaIKy BHICOTHOTO 3JAaHMS WIM COOpY-
XEHUA He JokHa mpepbiiate +1,0 mm (FOCT
24846—81, CHuII 3.01.03-84);

CpenHss KBaApaTHIECKasi OTHOCUTENbHAA No-
IPELUHOCTD OIpPEIE/ICHHS KPEHOB BBHICOTHBIX 3Ha-
HMI U COODYXEHMIA HE NOJDKHA TPEBHIILATh MPH
seicoTe 3nanmii (MIT'CH 4.19-05):

1o 150 M (BxmoyuTensHO) — 1/500;
cBbile 150 M — 1/1000.

2.6. TunoBasg cxeMa reoe3u4ecKOro MOHUTO-
PUHTa BbICOTHOTO 3[JaHMs1 HA BCEX CTaJHUsAX ero co-
37aHKUS pUBeneHa Ha puc. 2.1.

B omnnuue or ob10ei TUIOBOI CXeMbl Teoe3H-
YEeCKOT0O MOHUTOPHHI2 OOBEKTAa IUIA BBICOTHBIX
COOPYXEHHI JOMONMHUTENBEHO MPEeAyCMaTpUBAIOT
KOHTPONbHEIE CTAaHLUU (TOYKH) AN U3IMEPEHUA
OTKJIOHEHHH! OT BEPTUKAIH.

2.7. TIpx MOHMTOPHMHIE OCHOBAaHUMN U GYHIA-
MEHTOB BBICOTHBIX 3HaHUM U COOPYXECHUIA IIpUME-
HAIOT r€OMETPUYCCKOE HUBEIVMPOBAHUC KOPOTKUM
BU3HPHBIM JIY4OM.

2.8. OcamoyHble MAPKU Ha BLICOTHBIX COOPYXe-
HISIX YCTAHABVBAIOT B HYDKHEH YaCTH HECYLIMX KOH-

a)

CTPYKIMit Ha $hyHAaBMEHTHOM TUIMTE WIM Ha OTMET-
ke 0,00 M B CTPOMTEIBHOI CHCTEME BBICOT TI0 BCeMy
NepUMETPY 30aHUS (COOPYXeHUsI) ¥ BHYTPHU, B TOM
YUC/IE HA YIJIAX, HAa CThIKAX CTPOMUTENIBHBIX OJIOKOB,
1o 06e CTOPOHBI OCATOYHOTO WIH TEMIIEPATYPHOIO
1UBa, B MECTaX IPUMBIKAHUA NPOJOIBHEIX U IOIIe-
PEYHBIX KaITUTAIbHbIX CTEH, Ha ITOIEPEYHbIX CTEHAX
B MECTaX [TIepecevyeHUs UX C IIPOAOIBHOM OChIO, Ha
HecyLIMX KonoHHax. OcanoyHbie MapKU 1O IEPUMETPY
pacIIoNaraioT yepes 15 M 110 MpOAGIbHBIM M IoIIe-
peuHbIM ocaM. B cpemsem Ha 100 M2 pynnamenTHOM
TUTMTH 3aKJIbIBAIOT OIHY MapKy.

2.9. KOHKpeTHOE paciOIOXCHUE OCAMOYHBIX
MapOK B HIDKHE# YaCTU 34aHUS WIA COOPYXEeHUA,
a TaKXKe KOHCTPYKUMH MapOK NMPUBOIAT B TEXHU-
YeCKOM 3aaHUM Ha MOHUTOpUHT U B IIIITP, co-
IJIaCOBaHHOM C IPOEKTHOW OpraHu3auuen.

2.10. BoicoTHas OCHOBA HA MOHTaXHBIX TOPH-
30HTAX MOXET BXOJIUTh B COCTaB JedOpMaliiOH-
HOM CETU U MCIIONB30BATLCS WISt KOHTPOJIS OTKJIO-
HEHMA MOCTPOCHHOM YaCTH OT BePTUKAIM U KOHT-
ponsl CXaTusl WM yCaaKM KOJIOHH (CTeH) M Ge-
TOHHBIX KOHCTPYKIINiA TI0 MEpe BO3BEACHUS CTPO-
MTEJbHBIX KOHCTPYKLIMM 30aHKA.

2.11. IMepenaya BHICOTEI C BHYTPEHHE BBHICOT-
HOM OCHOBBI MCXONHOTO TFOPH30HTAa Ha MOHTaX-
HBIN MOXET IepeiaBaThCd METOROM FreoMeTpHyec-
KOro HHMBENUPOBAaHUSA C NMPUMEHEHHEM IBYX HU-
BEJUPOB Y CTAILHOM (KOMIIapUPOBAaHHOI) pyneT-
ku (20, 50, 100 M) c COOTBETCTBYIOIMUM HATsSIKe-
HueM. Fi3MepeHns npeBHILLIEHUA MEXITY MCXOMHBIM
M MOHTQXHBIM T'OPU3OHTaMH MPOU3BORAT IBYMS
HUBEJIMpaMH C OTHOBPEMEHHBIM B3SITUEM OTCYE-
TOB I10 pyJeTke. KOHTpoJIb epenayu BEICOTEI MO-
XeT MPOM3BONUTECS Ja3ePHBIMU pyJeTKamu (pyd-
HBIMU 7a3€PHBIMU JaJIbHOMEpaMH).

50 M
(16 at.)

50 M
(16 a1.)

50 M
(16 31.)

Pucynox 2,1, Tumosasa cxema MOHHUTOPHHIA BHICOTHOrO O0BEKTa

a — Ha CTalUH BO3BeNeHNs QYHIAMEHTa, 6 — Ha CTaIMM BO3BedCHUA 3AaHMSI; @ — B OCTPOSHHOM 3[aHUM, / — MUCXONHAs BhICOTHAA
OCHOBA; 2 — NpPUBA3OYHBIH X011, 3 — aedopMaloHHas ceTh, 4 — Ae(POPMALIMOKHAs CETh HA MOHTAXXKHOM FOPU3OHTE; § — TAYGHH -
HHIH peliep, 6 — ocaoyHas Mapka B Moy, 7 — OocanoyHas MapKa Ha KOJOHHe
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2.12. TIpu KOHTpOE OTKJIOHEHHI OT BepTHKa~
JIX Ha3eMHOM YaCTH 3MaHMsI IPUMEHSIIOT CITOCOOBI
onpenejieHAS KPEeHa IO pe3yabTaTaM HUBEIUPO-
BaHUS Ha UCXOIHOM M MOHTaXXHOM I'OPU30HTAX C
ITOMOILBIO0 ONTHYECKNX KBaAPAHTOB, HAKIOHHOTO
NIPOEKTUPOBAaHUA, KOOPAMHAT (cM. 4.2.3).

2.13. Ha KOHTPOJBbHBIX MOHTaXHBIX TOPH30H-
Tax (B 3aBUCMMOCTH OT METOA2 U3MEPEHUA OTKIIO-
HEHUi OT BEPTUKATH) pa3sMeLaior:

3aKJIafHbIe IUIACTHHBI IIS1 U3MEPEHHMM ONTH-
YeCKMM KBaIpPaHTOM;

CIIeIIHaTbHBIE MAPKH LISl HAKJIOHHOI'O IIPOEK-
THUPOBaHUSI,

TPUIIIIEBIIPUIMEHHBIE WIH IUTACTUKOBBIE OT-
paxareiu.

2.14. MeTaumnyeckue 3aKJIagHbIe TUTACTHHBI C
($bpe3epoBaHHBIMU MOBEPXHOCTSIMH Pa3MEPOM
200%200 MM i U3MepeHMs HAKJIOHOB HabMona-
€MBIX KOHCTPYKLMH yCTaHaBIMBAIOT BAOJb IPO-
JOJBHBIX U MOIIEPEYHEIX OCei BHICOTHOTO 3MaHUS.
OTK/IOHEHHS OT BEPTUKAIU H3MEPSIOT ONTUYEC-
kM xBagpantom KO-10.

2.15. Insa u3mepeHUs1 KpEHOB Han3eMHOM Yac-
TH COOPYXEHMsI METOJOM HAKJIOHHOTO TIPOEKTH-
POBaHHUA WX METOIOM KOOPAMHAT B TIPOIIECCE €ro
BO3BEACHHUA BIOJb BEIOPAHHBIX NOIIEPEYHBIX U NIPO-
JOJIBHBIX OCE C BHEIHEH CTOPOHH 31aHUA B BEP-
XHell ¥ HMXXHEM 4acTax 3aKpeIUIAIOT TPHUMIIeb-
[IPU3MEHHbIE IUIACTUKOBbIE OTPaXaTeIH WU CIe-
HHANbHBIE peMKK Wik Mapku (puc. 2.2). Ha mect-
HOCTH B CTBOPE MapoOK (PUKCHMPYIOT ITOCTOSHHbIE
TOYKH CTOSHUSA T€OIOJINTA WIH SNEKTPOHHOIO Ta-
xeoMeTpa [12].

ITocTOSAHHBIE TOYKM CTOSHHS HMHCTPYMEHTa
pacrnosaraioT Ha pacCTOSTHHUM HE MEHee BBICOTHI
30aHUSA U 3aKPEIUBIIOT CHEeNMAIbHBIMH KOCTBIIA -
MH, 3a6UTEIMH B 3eMJIIO, WIH Ai00enamu, 3abu-
TBIMH B 6€TOH WIH acdanbt.

2.16. IIp¥ KOOPAMHATHOM CIIOCO6E KOOPAMHA-
ThI eOPMALIMOHHBIX MApOK ONPENEIISIOT U3 TIps-
MBIX YIJIOBBIX WJIM JTMHEHHO-YITIOBBIX 3acE€4eK C
KCIIO/Ib30BaHUEM TaXeoMeTpa.

2.17. Tlpu npuMeHEHUH HAKJIOHHOTO ITPOEK-
THPOBAHUSA MCITOJIB3YIOT ACTPOHOMHYECKHIA TEOIO-
sut JJIKM-3A, BrInycKaeMulif IIBeHIapcKoit Gup-

01 ._-702 + 03

OpueHTHpHAsA METKa, NMO3BOJSIOWAs
WCTIONb30BATh PENKY NPU KOOPAMHATHOM
crrocofe HabGMIOAEHUST KPEHOB

Pucynox 2.2. Cnennanbiast peika it HAKJIOHHOTO IPOEX-
THPOBAHMS TEORXOJIHTOM WM IEKTPOHHBIM TAXEOMETPOM
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moit «Kern Appay» [12], wiu Apyroi aHamoruy-
HBIH 110 TOYHOCTU TpuGop. Ucnonb3oBaHue acT-
POHOMMYECKHMX TEONOTUTOB HIH 3JIEKTPOHHBIX Ta-
XEOMETPOB € OKYJISIPHOM HacaaKoii IMO3BOJISET CO-
KpaTUTb PACCTOSTHIE MEXAY TOUKON CTOSHUS NPU-~
6opa u 30aHUEM.

2.18. HezaBucumoO OT METONA BCE U3MEPEHHS
OTKJIOHEHUI OT BEPTUKAIN CTPOUTEJIBHBIX KOHCT-
PYKIHIA BBICOTHOI'O 3AaHHMA [TPOH3BOAAT TONHKO B
Ge3BEeTPEeHHYIO, XeJIATEJILHO aCMYPHYIO ITOTOmy.
Ipu uzmepenusx GUKCHUPYIOT HaTIpaBJIeHHE U CKO-
POCTB BeTpa.

3. OCOBEHHOCTH
TEOAE3UYECKOIO MOHUTOPHUHTA
BOJIBIOEITPOJIETHBIX 3AAHUN
¥ COOPYXEHMM

3.1. K yHukansHbIM GONBLICIPOIETHRIM 302~
HHSIM M COOPYXEHHAM OTHOCATCH 3MAHUAS U CO-
OpYXEHHUS C KOHCTPYKLIMSIMM IIOKpHITHS 6€e3 mpo-
MEXYTOYHBIX Omop mponera cebimre 60/100 M —
CIUIOIIHEIE M CTEPXHEBHIHBIE O0OMOYKH, KyIO-
Jia, BAHTOBbLIC, TOHKOJNMCTOBBIE (MeMOpaHHbIie) U
TEHTOBBIE TOKPHITHS, CTEPXHEBHIE MPOCTPaH-
CTBEHHBIE KOHCTPYKUMH (CTPYKTYpHI), IEpEKpeC-
THBIE CHCTEMBI, a TAKKE TPANUIIMOHHKEIE KOHCT-
PYKUMH GONMBLIMX NMPONETOB: (PepMBI, PAMBI, apK¥
HT.I [2].

B npwioxeHuu 6 NMPYBEICHDI IPHMEPBI GOMbLLIC-
MPOJIETHLIX COOPYXEHHI, OCTPOSHHBIX B Mockse.

OCHOBHBIMH KOHTPOJIMPYEeMBIMH 3JIECMEHTAMH
0OJIBLIENPONICTHRIX 3MAHHI U COOPYXEHMIA BN~
IOTCS: IJIaBHBIE HECYIHUE KOHCTPYKLMH IUIOCKO-
CTHBIX CHCTeM (KOJIOHHBI, OalK{, apKd, pambl,
bepMBI U. T.1.), ONOPHBIIL KOHTYP M HECYII(ME KOH-
CTPYKIMH IIPOCTPAHCTBEHHOTO TIOKPHITHUS.

TunoBoe TeXHMYECKOE 3aJlaHUE HA MPOBEHe-
HUe TeOAe3M4eCKOr0 MOHUTOPHHIA HECYIHHX KOH-
CTPYKIIMIA GONBIIENPOIETHBIX YHUKANBHBIX 3MaHUI
M COODYXEHH NPHUBEACHO B IPHIOKCHHUM 2.

3.2. ITpx MOHUTOPHHTE GONBIIETTPONETHRIX YHHU-
KaJpHBIX 3AaHUI ¥ COOPYXEeHUN ONpelesIIoT Cle-
Jylomue BUAK necopMaruit:

a) QyHmaMeHT — Hecylue KOJNOHHHI:

abcomoTHas ocaixa S,

CPEIHSIS OCAlKA Sp;

HepaBHOMepHas ocanka AS,

OTHOCHTENIbHAs HepaBHOMepHas ocanka AS/ L,
OTHECEHHAs K PaCCTOSHHIO MEXAy HUMHU;

TOPU3OHTAIBHBIE CMEIICHUS (CABHUTH);

©6) omopHsIit koHTYP (OK) npocTpaHcTBeHHBIX
KOHCTPYKLIHIA:

abCOMIOTHEIE ¥ OTHOCUTENIbHBIE TUTAHOBO-BBI-
COTHBIC AedopMaLuy B XapaktTepHbix Toukax OK;

H3MEeHEeHNE TeOMETPHYECKUX XapaKTEPUCTHK
KOHTYpa B IUIaHE (InaMeTp, ANUHBI ITIABHBIX OCeif,
IUIMHB CTOPOH M T.1.);



nporu6el Hecyiux snemenTos OK;

B) HeCyuide KOHCTPYKLUMH TPOJIETHOM 4acTH
NIPOCTPAHCTBEHHOTO MOKPHITUS (000/I0YKa):

M3MEHeHUe rporuba B XapaKTePHBIX TOYKaX, B
TOM YHCJIE PACITONIOXEHHBIX IO OCHOBHEIM OCSIM.

3.3. IIpu nocTaHoOBKe Ireoe3MdeCKOro MOHK-
TOpPHMHTIa OOJNBLIETIPOJICTHBIX 3MAHUA U COOpyXe-
HUA ¥ BBIOOpE METOHOB M3MEPCHMI YYHTHIBAIOT
BO3MOXHOCTDH NpOogBieHus AcGHOpMaLUid OT Clie-
Jylomux HaKkTopos:

HEpaBHOMEPHbBIE OCAAKHA OCHOBAHUA U (hyHAA-
MEHTOB;

MOCTOSTHHBIC Harpy3KH (COOCTBEHHBIN BeC KOH-
CTPYKLHIA M KPOBJIM, TEXHOJOTMYECKHE HArpy3KH,
BO3IEMCTBHSA, CBsI3aHHBIC C 3TallaMM MOHTaXa
KOHCTPYKIIVY, ¥ T.IL.);

HU3MEHEeHMe CYTOYHOH! U CE30HHOH TeMIlepaTy-
PH BO3MyXa;

BETPOBasg Harpy3ka;

BEC CHera;

OOHOCTOPOHHHUY CONHEYHEIN HATPEB.

CHeroBast M BeTpOBasi Harpy3KH SIRIAIOTCS Of-
HHMM U3 HauboJiee ONacHBIX (aKTOpOB, CIOCOOHBIX
BBI3BaTh pa3pyllieH’e coopyxenns. I[loaromy onHo-

BPEMEHHO C HPOBEACHHUEM T[E€0E3UYECKON0 MOHH-
TOPYHIA JOJDKEH NMPOBOTUTHECA M METEOPOJIOTHYeC-
KW MOHUTODUHT, BKJIIOYAIOUHA B IIEPBYIO OYePeb
U3MEpEHHA CWIbl M HaNpaBIeHUS BETpa, TOJILUMHbI
M TUTOTHOCTH CHETOBOTO TIOKPOBA HA TIOKPHITHH.

B mepBblif roa 3KCIUIYaTalMy reode3HYeCKue
M3MEPEHUS CIelyeT IPOBOAUTD YE€THIPbMS LIMKIIA-
MH, OPHBA3aHHBIMU K CE€30HAM rona:

B anpeyie — mocje 0CBOOOXAEHNUS MOKPHITHA
OT CHEra,

B MIOJIC — AJIA ONIPEACNICHUSA BIMSAHHSA TOJO-
KUTENBHBIX TEMITEPATYPHbBIX BO3AEHCTBUIL;

B OKTSIOpe — NPY MUHUMAITBHBIX CYTOYHBIX ITe-
pernagax TeMIepaTypsl BO3AyXa;

B (eBpae — IpPY MaKCHUMAaJIbHOM CHETOBOM
IIOKPOBE.

HUKINYHOCTS TEONE3UYECKUX M3MEPEHMIA B
CTPOUTENBHBIN IIepHOR U B Ipoliecce IKCIUTyaTa-
IIMM COOPYXe€HMS MpHBeJcHa B Tabiuue 3.1.

3.4. Ilpenensubie nepeMelleHAs HAOMOAAEMBIX
KOHCTPYKUUH OONbLICIPONECTHHX COOPYXCHMH
npeAcTapicHb B Tabmuie 3.2,

JUst BhryKcieHus AeopMalMOHHEBIX XapaKTe-
PHCTHK 110 I1. 3.2 reone3ndecKkue n3MepeHus Hy X~

Ta6nuuma 3.1 — Pexomenayemas HHKIHIHOCTD HAOMOREHM Il 32 KAXKAMM BHIOM Aedopmanmii

LuxwmasoCcTh
Ne B BO BpEMSA CTPOUTENLCTBA U MOHTAXa OJMH pa3 B MECALL BO BpeMst 3KCILTyaTauUH
o Ui
LI nebopMaumu BO3BE- MOHTaX 3aBep- 4 pasa 2 pasa
ACHWE |BO3BeAcHUE [ METALIO- | pacKpyxa- eHne Bl;o,u B TOX
byHRa- KONOHH KOHCT- JIMBaHHe cTpou- (o 5 ne) (rocne
MeHTa PYKLUHiA TENBCTBA 5 net)
1 |AGconoTHas ocajgka + + + + + +
2 | OTHOCHTENBHAS OcCamKa + + + + + +
3 |OTKIOHEHHE OT BePTHKAIH — + + + + —_ —_
4 |CMmeweHnune Bepxa KOJOHH — _ + + + — —
5 [Cxarne mam ycanka KOJOHH — — + + + — —
6 |Hdedopmanus METAUIOKOH~ - — + + + + +
CTPYKLMIH
Tabanumma 3.2
OTHOCHTENBHBIE
Tun npe/eNbHBIE TIEpeMelleHns IpuMevanus
KOHCTPYKUIUM
BCPTHUKAIBHLIC TOPM3OHTANTBHEIC
Banku, pamel, apku L/300 - L — nponer
CTpYKTYpHBIE ILTATHI L/500 - L — wmakc. nponer
BcnapyleHHbIe ITOKPHITHS (O0OMIOYKM, KYIO-
Ja, CBOABI M T.I.):
NpOJIeTHAsE KOHCTPYKIUSL L/500 — L — Maxc. niponer
OIMOpHAasA KOHCTPYKIUA — H/300 H — BpIcOTa 3mMaHUA
Bucsaune MOKPHITAST (BAHTOBEIE KOHCTPYKIIUU,
BUCAYNE 060I0YKH, MeMOpaHbl U T.IL):
NPOJETHAS KOHCTPYKLIMS L/100 — L — makc. mponer
OIOPHas1 KOHCTPYKLIMS — H/150 H — Bricora 3maHus
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HO BBIUIOJHATh CO CPEOHEKBalpaTHYECKUMHU TO-
TPELIHOCTSMM:

U3MepeHUe ocagoK GyHIaMEHTOB U HECYLIHX
KOJIOHH — 1 MM;

HU3MEPEHUE [UTaHOBO-BHICOTHRIX AedopMauuii
METAUIOKOHCTPYKUMHA — 5 MM;

M3MepeHHe IPOrM0oB MPOJeTHOM KOHCTPYK-
uu (o6omouxu) — 10 mm.

s yHUKaIIBHBIX 30aHMHI M COOPYXKEHUIA TIpe-
JieNbHbIE TIEPEMEIICHUS OIIPENEISIOTCS IeHIIPOo-
€KTHPOBIIMKOM Ha OCHOBAaHMHU CIIeHHANBHBIX pac-
YEeTOB.

3.5. TumoBas cxemMa reo1e3U4e€CKOro MOHUTO-
puHra 60JBIUSIIPOIETHOTO COOPYXEHHUS NPEACTaB-
JieHa Ha puc. 3.1. OHa BKIIOYAeT B ceOs 3aKIanKy
BHE 30HH! AeopMaliii COOpy:KeHMs Kycra Iy-
OMHHBIX peIrepoB M CO3JaHUE BBICOTHOM Jedop-
MAaLIMOHHOM CETH BHYTPH COOPYXCHHS.

B oTM4Me OT TUIIOBOM CXeMBI T€ONe3MYECKOTO
MOHUTOPUHTa OGBEKTa AJsi GONBINEIIPOJICTHBIX
COOPYXEHHUN JOIOTHUTEIBHO IPELyCMaTpHUBAIOT
HabJIIONeHUS 33 HECYLIUMH KOHCTPYKLIMSIMU. [lst
39TOTO BHYTPU COOPYXEHMS Ha TpuOyHax UM B
OCHOBaHHMM HECYUIMX KOJIOHH CO3/al0T ONOPHYIO
IUT2aHOBO-BBLICOTHYIO CETh, OTHOCUTENBHO KOTOPOit
BBITOJIHSIIOT HaOMOACHHSA 32 cMeleHusIMU aedop-
MallMOHHBIX MApOK, 3aKPEIUIEHHBIX Ha HECYLIUX
KOHCTPYKIUSIX TIOKPHITHA. B npunoxenuu 7 pu-
BelleH NpUMEDP eOAe3MYeCKOro MOHHTOPHHTA
CIIOPTUBHOIO COOPYXCHHS ¢ MEMOpaHHBIM ITOKPHI-
THEeM U (GyTOONTBHOIO CTaAMOHA C BAHTOBOU CHC-
TEMOIt IOXBECKH HaBeca Han TpUOYyHaMHU.

HICKIIOYMTENHO BAXXHBIM 3JIEMEHTOM reoiIe-
3MYECKOr0 MOHMTOPUHTA B IIPOLECCE CTPOMTENb-
CTBA SBISACTCS MHCTPYMEHTAJIBHBIA KOHTPONb 3a
nedopMalsIMH HECYITMX KOHCTPYKIIMIL IIPU pac-
KpyxanusaHud. Ilponecc packpyXajiuBaHus CBs-
3aH CO CHATHMEM 3JIEMEHTOB IOKDBITUS C BPEMEH-
HBIX OIIOp M BKIIIOYeHHEM HX B paboty. Mamepsie-
Mble B 3TO BpeMs JedhOpMallMOHHbIE XapaKTepHC-
THKY BaXHE! /IS onpeaeieHns hakTudeckoi He-
cyleit CrmocoOHOCTH KOHCTPYKUMM IyTeM CpaB-
HEHMS UX C PACYETHBIMU BEJIMYHHAMMU.

B xole sKCIUTyaTalliM COOPYXXE€HUSI OCHOBHOE
BHUMaHHUe NOJKHO OBITh YIe/IeHO HabII0eHHIO 33
JedopManusiMy ITOKPHITHSA B 3UMHMI iepuol. B aTo
BpeMs Hanboslee cephe3Hblif BHEIUHUI (PaKTop BO3-
IeHACTBUY HA COOPYXEHHEe — CHEroBas Harpyska.
Cpasnenue daxkrnaeckux gedopmariuii OKphITUS
C pacyeTHBIMU ITO3BOJISIET OLIEHUTH JJOCTOBEPHOCTh
pPacYeTHOUM MOJIETIN COOPYKEHMS K ONpPeIeINTh ero
npeeabHOe HaNPSDKeHHO-AeHOPMUPOBAHHOE CO-
CTOSTHUE.

3.6. KOHKPETHOE PaCIONIOXEHUE OCATOYHBIX
JedopMaIMOHHBIX MAPOK B KOHTPOJIHPYEMBIX TOY-
KaxX U UX KOHCTPYKUHUIO IIPHBOMAT B TEXHHYECKOM
3aMaHMK Ha MOHUTOPHHT, COCTAaBIA€MOM TP y4a-
CTHH TIPOEKTHOM OpraHu3alyiu.

Yucno n pasMeiieHne edhopManiOHHbIX Ma-
POK, HEOOXOOUMBIX UII MOHHMTOPMHTa, 3aBUCHT
OT pa3Mepa MPOJieTa U KOHCTPYKTHBHBIX OCOOeH-
HOCTEH GO/BLICTIPOJICTHON KOHCTPYKLIVIH.

IIpu paspaborke TpeGoBaHMIA 11O YUCHY U pa3-
MelIeHH10 AehOopMaLMOHHBIX MapoK, HEODXOaM-

Pucynox 3.1. THnoBasA cXeMa reoe3WIECKOr0 MOHUTOPHATA GOJBIICHPOICTHONO COOPYREHHA

1 — ucxoaHas BHICOTHas OCHOBA; 2 — TIPMBS30YHBIN HHUBETMPHBLIK X0, 3 — MapKa BHICOTHOM HeOPMAaLMOHHONM CETH Ha KOJIOH-
Hax; 4 — IUIaHOBO-BBICOTHasA Ae(pOPMalMOHHASA MapKa HA ONOPHOM KOHTYpE ¥ HOKDBITHM
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MBIX JUII MOHUTOPHHTIA, CI€AyeT MMETb B BUMY,
YTO IIPOTHGE! IPOJETHON KOHCTPYKIMH U TOpH-
30HTANbHbIE IIEPEMEUICHUS OMOPHOTO0 KOHTYpa
IPOCTPAHCTBEHHEBIX CHCTEM SIBJITIOTCS MHTETPAb-
HBIMH (00001IEHHBIMY) XapaKTepUCTHKaMH, OIl-
PeAeIOIMMY He TONBKO 1e(hOPMHUPOBAHHOE, HO
M HAaIIPSDKEHHOE COCTOSHME coopyXeHus. Iloaro-
My YHCIO M pasMelleHue AecHOpMALOHHBIX Ma-
POK OIpeJessaiorcs: TpeboBaHUEM IIONyYeHHUs IO
pe3yabTaraM HaTypHBIX HaOJIIOAeHUH NOCTATOYHO
TIOJHOM KapTUHBI HaTIPSDKeHHO-eOPMUPOBaHHO-
0 COCTOSSHHS OCHOBHBIX 3TEMCHTOB ITOKDBITHS.
IIpumeps1 pacrionoXeHus AeHOpMaLMOHHBIX Ma-
POK 1St GOIBILETPOIETHBIX COOPYXEHHUH pa3iny-
HOM KOHCTPYKLMH NpUBEIeHbI B IPHWIOXEHNY 8.

Tak KaK KaX[noe YHHKaJIbHOe OONbIIeTposieT-
HOE COOpYXEHHe MHINBUIYAIBHO, TO U TpeboBa-
HMS K YUCIY M pasMelleHUIo nedhOpMalMOHHBIX
MapoK, HeOOXOAMMEIX [UIS MOHMTOPUHIA, pa3pa-
GaThIBAIOTCA UISI KOHKPETHOTO O0BEKTa € YIeTOM
€TO HanpsoKeHHO-1ehOpMUPOBAHHOTO COCTOSIHUSA
IO pe3yIbETaTaM pacyera.

4. METOZBI ¥ CIIOCOBbI H3MEPEHUM
BBICOTHBIX M IIAHOBBIX
JTE®OPMAIINIA B TPOIIECCE
TEOJE3NYECKOrO MOHUTOPYMHIA

4.1. Metoas! H3MepeHUA
BBICOTHBIX CMenIeHMIA

OCHOBHBIMH METOaMH BHICOTHOTO re0fie3H4eC-
KOTO MOHHUTOPHHTa AedopMaunii MHXKEHEPHBIX
COOPYXEHMIA SIBJITIOTCSI TEOMETPUYECKOE U TPUIO-
HOMETpHIECKOe HUBEIUpoBaHue [5].

Hau6onee mpoKo pacpoCTpaHEH METON Teo-
METPUYECKOTO HUBEJIMPOBAHMSA C IPUMEHEHHUEM KO~
POTKMX BH3HPHEIX Jiydeit (S = 3—25 m) [3]. Brico-
Kasi TOYHOCTb M OBICTPOTa M3MEPEHNil IPEBHIILE-
HU#A Ha CTAaHI[UM, OOJBLIOH BHIOOP KOMITAKTHEIX,
TOYHBIX HUBEIIMPOB, BO3MOXHOCTDH BBITOJMHATH Ha-
GJII0NCHUS B CTECHCHHBIX YCJIOBHAX CTPOUTENBCTBA
JAE€NAIOT 3TOT METOH IIPAKTUYECKH YHHBEPCATHHBIM.

Meroa TPUTOHOMETPUYECKOTO HMBEIMPOBA-
HHA TO3BOJISIET ONPENEJITh OCANKHM TOYEK, pac-
TIOMOXEHHbBIX Ha Pa3HbIX BBICOTAX ¥ HEAOCTYIIHLIX
TIpY IIPOU3BOACTBE PabOT rEOMETPUYECKIM HUBE-
JiupoBaHueM. Heo6xonuMoit TOUHOCTH MOXHO JO-
OUTHCS, UCIONB3Ys BHICOKOTOYHBIE TCOXOMUTH M
5JIEKTPOHHBIE TaXCOMETPHI, IIPU M3MEPEHUU KO-
POTKHUMY BU3UPHBIMU JIYYaMH, He NPEBHIILAIOLIH -
Mu 100 M, a Takke BEIOMpas ycimoBua Habmione-
HUH, TO3BONAIOIMAE YMEHBIIUTD BIUSHUE BepTH-
KaTbHOM pedpaklIvy.

4.1.1. Bvicoxomounoe ceomempuueckoe
HUBEAUPOBAHUE KODOMKUM BUSUDHBIM AYHOM

4.1.1.1. BbICOKOTOYHOE TEOMETPHIECKOE HU-
BeJIMPOBaHUE KOPOTKUM BU3UPHBIM JIyJOM BhINOJ-

HAIOT HUBEJIUPAMK ¢ KOHTAKTHBHIM YPOBHEM WIH
C CaMOYCTaHaB/IMBAIOLIEHCS JIMHUEH BUSMPOBAHUA.
Hcnonp3ylor ontudyeckue H-05, Ni004, Ni002
HUBEJIUPHI ¥ APYTUE TUNBl HUBEJIUPOB, aHATOIUY-
Hble MO TOYHOCTH, NpoweIUine cepTUGUKALUIO
Ha COOTBeTCTBUE TPeOOoBaHMAM «IHCTPYKIIMM ITO
Hupemupoanmio 1, I1, ITII u IV knaccos» FKWHII
(THTA)-03-010-03.

4.1.1.2. I'lpy BLICOKOTOYHOM IeOMETPHYECKOM HIi-
BETMPOBAHKMHU KOPOTKUM BU3UPHBIM JIYIOM MCIIONb-
3y10T IUTPUXOBEIE ¥ KOMXOBHIE MHBapHbIEC PEHKH UTH-
Hoit 1,5—1,75 M KXHIT ('HTA)-03-010-03).

4.1.1.3. TeoMeTpuyeckoe HUBENMPOBAHHE BO
BCeX IIMKJIaX BBIIIOJIHSIIOT 110 ONHOM U TOH Xe cXe-
Me u3MepeHuit. HusemupoBaHue BHITONHSIOT U3
CepelMHBl, MECTAa YCTAHOBKY HUBEIMPA MapKUpPY-
10T. B KaXn0M LIuKIIe U3MEpEeHUii COOIIOAAIOT Cie-
Iyoiue TpeboBaHuS:

TIPUMEHSIOT OJHM M T€ € WHCTPYMEHTH H
pEVKH;

peiiky HyMepYIOT ¥ YCTaHABIMBAIOT HA ONHH U
Te € MAapKH WX peIepEhl.

4.1.1.4, TIIpu pacdeTe MOTPEIIHOCTEH U3MeEpe-
HUM TeOMETPHYECKIM HUBETUPOBAHHEM KOPOTKUM
ay4yoM (Tabn. 4.1) yYUTHIBAIOT PEKOMEHIALUH
T'OCT 24846—81, 110 KOTOpPBIM JONYCTHMAsA IO-
FPEIHOCTh H3MEPEHUS BEPTHKAJIBHOTO [TepeMeliie-
H¥S HE JOJDKHA NMpPEBHILAT:

1 MM — 15 30aHNI U COOPYXXEHUI, YHUKAITb-
HBIX ¥ JUITEJIbHOE BPEMS HAXOIIIIMXCS B IKCH-
JIyaTauuy, BO3BOAMMEIX HA CKANLHBIX U IIOJIYCKAIb-
HBIX TPYHTAX;

2 MM — JUTS 3lIAHMI M1 COOPYXEHUI, BO3BOIM-
MBIX Ha NT€CYaHbIX, NIMHUCTHIX U IPYTHX CXUMae-
MBIX FPYHTaX.

4.1.1.5. Tlepen HavyanoM MKJIA U3MEPEHMIA U B
KOHIIE ero 00513aTe/IbHO MPOBEPSIOT INIABHOE YC~
nosne HUBenMpa (yron ). Benuuwna yrna i B HU-
BeJIMpE HE AOJDKHA npeBbimiath 5,0”. Yron i npose-
pAIOT Ha CIELHAIbHOM CTAalMOHAPHOM CTEHIe,
060pyA0BaHHOM B noMeuieHn. Cxema onpenese-
HMA yIJIa  IPUBEAEHA B NPWIOXeHUN 9.

4.1.1.6. IIporpaMma usMepeHmii Ha KycTe TIy-
OMHHBIX PENepoB ciIeayiolas: 6epyT OTCYETHI IOC-
JlenoBaTeNIbHO Ha Kaxabli u3 penepos I, II, III.
3akaHYMBAIOT IIPUEM M3MEPEHHUIA IOBTOPHBIM OT-
CYETOM Ha HaYaJbHbIA penep I, KOTOPHIH AenaoT
U1 KOHTPOJS YCTOMYMBOCTH MHCTPYMEHTA B IIPO-
ecce U3MepeHUR M B 06paboTKy He BKIIOYAIOT.
3aTeM MpoIecC U3MEPEHMI ITOBTOPSIIOT MPU ApY-
TOM TOPM30HTE HHCTPYMEHTA.

4.1.1.7. TIpu¥BA304YHBI HWBETUPHEIA XOX OT
KycTa periepoB 10 Oyvkaniieil MapKy 0CagovYHOM
CETH TIPOKJIAABIBAIOT NPY ABYX TOPU3OHTAX UHCT-
PYMEHTa C UCMIONBE30BAaHHEM CTaHOAPTHHIX PeeK ¢
HHBApHO 1OJIOCOH.

4.1.1.8. HuBenupoBaHue 10 OCallOYHBIM Map-
KaMm ¢GYHRAMEHTOB (NEpeKpHITHIl) 30aHUN C uC-
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Ta6auma 4.1 — Texunueckue XapaKTePUCTHKA A TpeOOBAHNA BLICOKOTOTHOIO r€OMETPHYECKOI0 HUBE-

JMPOBaHAA KOPOTKHM JIyJOM

YHukansHele 34aHMA, 3AaHNA, 3paHus U COOPYXEHMS,
TexuuyecKue TpeGOBAHUT ZHATCILHOE BPEMS BO3BOIMMEIE Ha TMECYAHBIX,
¥ XapAKTEPHCTHKH IKCIUIyaTHpYEMbIE, BO3BOAMMbIE IMHBCTHIX M APYIHX
Ha CKIBHBIX U MOSYCKATBHBIX CKHUMAEMEBIX TPYHTAX
TpYHTax
MakcuManpHas KIMHAa BU3HPHOTO Jy4a, M 25 25
CpenHsist KBaIpaTH4eCcKas MOrpellIHOCTb IPEBhi- 0,07 0,2
LEHVS Ha CTAHIUMH My, MM
HonycruMoe HepaBeHCTBO PAaCCTOSIHMIA OT HH~ 0,3 0,3
BENMpa A0 peek, M
Homyctmoe pacxoxaeHue MpeBhIUIeHMH, 0Ty~ 0,14 0,4
YEHHBIX [IPH JIBYX TOPU30HTAX MHCTPYMEHTa, MM
JlomycTiMast HeBsI3Ka B TIOJIUTOHE, MM 0,14\n 0,4/n
CpenHsisi KBaIpaTHYeCKasl ITOTPeIIHOCTh CYyM- 0,3 1,0
MBI NIPEBHILICHHN Ha 1 KM Xoaa, MM

MOJIb30BaHMEM WHBAPHBIX PEEK M 110 OCATOYHBIM
LIKAJIOBBIM MapKaM, 3aKpeIUICHHBIM Ha BEPTUKANb-
HEBIX MIOBEPXHOCTSIX HECYIIMX KOHCTPYKLIUI, IIpo-
BOIUTCS IIPH JABYX FOPU30HTAX HHCTPYMEHTA.

4.1.1.9. TIpy HMBENUPOBAHMM MO OCATOYHBIM
UIKAJOBBIM MapKaM OTCYET IO BO3MOXHOCTH Oe-
PYT 1O OHOMY M TOMY XXe LUTPUXY, IS Yero Map-
KU YCTaHaBJIUBAIOT Ha OAVH rOPU3OHT C Morpeni-
HOCTBIO 2,5 MM. YCTaHOBKY BUSHUPHOM OCH 3PUTEINH-
HO¥ TPYOBI HUBEIUPa Ha 33JaHHEBII TOPU30HT YA06-
HO IIPOU3BOIUTH C IOMOIIBIO IPELIM3NOHHOM HU~
BEJIMPHOM IMOACTaBKH.

4.1.1.10. IocnexoBaTenbHOCTb paboT Ha HEYET-
HOM CTAHIIMU B XOI€ OXHOIrO HampasieHus (it
OITTUYECKUX HUBEIMPOB C CAMOYCTaHABINBAIOLLICIICA
JIMHUEH BU3UPOBAHUA) CIERYIOIIAS:

LITATUB HUBEIMPA LEHTPUPYIOT Hal MapKUPO-
BaHHOU TOYKOM, COOTBETCTBYIOIUEH PaBEHCTBY
BUSUPHBIX JIy4ei;

TIPUBOAAT HUBENUP B paboyee IMONOXEHHE C
[IOMOUIBIO YCTAHOBOYHOTO YPOBHSI, TIPH 5TOM 3pH-
TeJIbHAs TpyDa HampaBlieHa Ha 3a0HIOK PEHKY;

€ TIOMOLIBIO NPEeLIM3MOHHOM HUBETUPHOU TI0/1-
CTaBKM BU3MPHYIO OCh HUBEJIMpa BHIBOAST Ha pa-
60uMii rOpHU30HT;

ycTaHaBIMBaloT 6apabaH Ha oTcyeTt 50;

BpauieHuem 6apabaHa TOUHO HaBOAST OMCCEK-
TOp Ha OroKalIUA LITPUX LIKAJIEI 3a0HEH peilKu
| [enalot otcyeT 3 (IO peiike u GapabaHy);

HaBOIIT 3PUTENBHYIO TPYOy Ha LUKajay Iepe-
IHeH peiiku, nmpoussomir orcuert I1;

C IOMOIUBIO NMOXBEMHBIX BMHTOB HMBEIHpPA
U3MEHSIOT BBICOTY HUBEJIUpa Ha 1—3 MM, IpuBoO-
ISIT YPOBEHD B HYIb-IIYHKT;

nenaror orcyer I1 N0 Kaje repeHeit peiiky;

HaBOJAT 3pUTENIbHYIO TPYOY Ha LIKATy 3aXHEN
peiiki ¥ MPOU3BOAAT OTCUET 3;
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B Ipouiecce HabmoneHUH oTcyersl mo 6apadany
mukpomeTpa 6epyr no 0,1 meneHusi, a npeBbiLIe-
HMs Beraucsiores no 0,01 MM. PesynbraTel HaGnio-
JeHUI 3aMMCHIBAIOT B XypHan (npwioxenue 10).

ITpu HaGMOACHUH Ha YETHOM CTAHLIMM IOCTe~
JIOBaTEJIbHOCTD paboT cleayioias:

11 3 3 11, rae T1 — oTcyeT Ha MepeaMIoIo peil-
Ky TIpY TIpUBEEHMH ITy3bIPbKAa YPOBHS Ha cepe-
IMHY, 3 — OTCYET Ha 3aJIHIOI0 PEiKy, 3 — OTCUeT
Ha 3aHIOI0 PeKy NMpHU NPOBEACHUH My3bipbkKa Ha
cepenuny, Il — orcueT Ha mepemHIO peiiky.

Ilpu ucnonb30BaHUK HMGPOBEIX HUBEIHUPOB
TMOCIEA0BATEIBHOCTD pabOThl Ha CTAHLIMM aHaIO-
ruyHa paboTe ¢ ONTUYECKUM HUBeTUpoM. B mud-
POBOM HHBEIHUPE JOJDKEH OBITH YCTAHOBJICH Mapa-
METp — M3MEpeHHMEe METOIOM YepeZOBaHUS
(311113, II133I1).

4.1.1.11. IIpu mepexope OT MPAMOro xola K
o0paTHOMY BMECTO YETHOM peiKH Ha OAHOUMEH -
HOM TIYHKTe MCIIOJIB3YIOT HEYETHYIO, ¥ Haobo-
por. s MCKIIOYEeHUs OUOO0K 32 HOMb PEUKH
PEKOMEHAYETCS M3MEPEHUs BHIITONHSATH OXHOM
peHKOi.

4.1.1.12. IIpu paboTte Ha CTaHLWH JOJLKHBI BbI-
[TOJHATHCA JOIYCKHU, YKa3aHHbIE B Tabnuue 4.1.

4.1.2. Oyenxa mourocmu
20MeMPUYECK020 HUBCAUPOBAHUSL

4.1.2.1. KayecTBO reoMeTpU4eCKOTO HNBEJIAPO-
BaHMUA 1O YPaBHUBAHUS HUBEIUPHOM CETH Xapak-
TEpHU3yeTCsl BeMUYUHAMHI Pa3HOCTEM U3MEPEHHBIX
NpeBbILIEHAH B MPIMOM U OOpaTHOM Hampasie-
HMSIX WIH FIPH ABYX TOpPM30HTaX UHCTpyMenTa. Ecimu
X0l HUBEJIMPHOM ceTH 00pasyloT 3aMKHYThIE
MOJIUFOHEI, TO OLIEHKY TOYHOCTH BHINONHSIOT 11O
HEBS3KaM B MONIUTOHAX.



4 1.2.2. CpeHIOI0 KBaPaTHYECKYIO NOTPEHIHOCT
CpemHero MpeBbIUECHMS Ha CTaHLUHHM, ITOAYYEHHYIO
13 XOZIOB ITIPSIMO» 1 «OOPATHO» WITH ITPH JBYX TOpH-
30HTax MHCTPYMEHTA, BHIMUCIIIIOT ITo dopMye

1 ?j (4.1)

m,
heo "N m

IIe h — KOJIMYecTBO IIPEBHIECHMIA;
d — pa3’HOCTb JBOMHBIX H3MEPEHUIA.
CpeIHIO KBaIpaTHYECKYIO ITOTPEIIHOCTD IIpe-
BBIILIEHHS] Ha CTAHLMH, IOTYYEHHYIO TIO HEBs3-
KaM B 3aMKHYTBIX ITOJIMTOHAX, 00Pa30BaHHbIX CpesI-
HMMM NpPeBBIIICHUSIMH, BBIYUCIISIOT 110 dopmyiie

Fﬁ]

n

rie f — HeBsi3Ka B ITOJIUTOHE,

n — KOMUYECTBO CTAHLHMI B Xoze;

N — KOIM9ecTBO IOJIMTOHOB B CETH.

4.1.2.3. TIpu ypaBHMBaHUW HHUBEIUPHON CETH
Ha OBM napaMeTpuyecKuM METOIOM BBIYMCIISIOT
3HAYCHHME CPEOHEN KBAIPAaTHYeCKON ITOTpelIHOoC-
TH €MHHUIIBI BECA | M MATPHILY BECOBBIX KO3 PH-
UMEHTOB Q.

TorperHOCTh SAMHMLIBI BeCca BHIYUCIISIIOT 11O
dbopmynam:

IUTS. paBHOTOYHBIX U3MEpEeHU

(4.2)

cme L
p=ms= T 4.3)

IUIs HEPAaBHOTOUHEBIX M3MEpEeHMx

W= Lf_v—k]. (4.4)

B dopmynax (4.3) u (4.4):
Vv — TIONpPAaBKU B U3MEPEHHBIE PEBBILIEHMUS;
P — BeC U3MEPEHHOIO IIPEBbILIEHNS;
n  — YUCJIO BCEX U3MEPCHHUM;
k — 4WCIO HEW3BECTHBIX ITapaMeTpOB, IO -
JIeXalKX ONpPeNeIeHHUIO.
Cpenusisa KBagpaTHYecKast IIOTPEIIHOCTE OT-
METKH BBICOTHOTO Perlepa WX MapKy BHIYMCIIAET-

cs1 o opmyite
my, =“’\IQU’ (45)
rue O, — BeCOBOM KBaIpaTUYHBII KO3P HUIIHEHT.

4.1.3. Tpuzonomempuyeckoe HueeAuposarue

4.1.3.1. B Tex ciryyasix KOIJia Imo YCJIOBHSIM CTpO-
WUTENLCTBA IIPUMEHEHNME TeOMeTpUYecKOro HUBe-

JTUPOBAHUSA 3aTPYNHEHO WIM HEBO3MOXHO, MIs
HU3MEPEHHA OCANOK COOPYXEHHUH UCTIONb3YIOT TPH-
TOHOMETPHUYECKOE HIBEJIMPOBAHNE KOPOTKUMM
Jydamu (S < 100 m).

4.1.3.2. C nmyHKTa, OTMETKA KOTOPOIO M3BECT-
Ha, M3MEPSIOT 3€HUTHOE PACCTOSIHUE Z ¥ rOpH-
30HTAIBHOE paccrosiHue § 10 nedopManuoHHOM
MapK#. 3HaueHUE MPEeBBIIUEHUS BBEMUCIAIOT II0

¢dopmyie

, 1-k)S?
h=Sth+t—l+(——, 4.6
£ 2Rz 49
rie S — rOpU3OHTANbHOE PACCTOSHUE MEXIY
ITYHKTaMH,
i — BBICOTa NMpUOGOPA HAI OMOPHBIM ITyHK-
TOM;

| — BBICOTa BU3UPHOU LIEJM HAJ ONpENeJIsi-
€MBIM ITyHKTOM,;
R — pamuyc 3emuu, paBHblit 6370 KM;
k — xosddUIMEeHT BepTHKANbHON pedpak-
LMK, OOBIYHO NMPUHUMAETCH PABHBIM
0,14 [17].
4.1.3.3. Tlpn ucronp30BaHNM B BHICOKOTOYHOM
TPUTOHOMETPUYECKOM HUBEJIMPOBAHUHN SIEKTPOH-
HBIX TAXEOMETPOB B HUX JOIKHBI OBITh YCTAaHOBJE-
HBI CJIeyIONIMe TapaMeTPEL: ITONpaBKa 3a HAKJIOH,
NONpaBKa 33 KOJUIMMALIUIO, NIONPaBKa 3a KpUBU3-
HY M pedpakiHio, MHACKCALMS BEPTHKAIBHOIO
Kpyra Bpy4HYIO.
4.1.3.4. Yucino mpueMoB U3MEPEHUIA BETUIUH
Zn S n0;KHO GBITH He MeHee TpeX. Pacxoxnenue
3HaYeHMIT 3EHUTHBIX PACCTOSTHUMIA Z M PacCTOSTHUIA
§ Mexay mpMeMaMH He JOIKHO MPEBHILATH COOT-
peTcTBEHHO 5,0" 1 5,0 MM.
4.1.3.5. 3eHUTHBIE PACCTOSTHHA HEOOXOMUMO
HM3MEpATH B MACMYPHYIO IOrofy INPH CIIOKOHHBIX
M300pKEHUSAX BUSUPHBIX IIEJIEH.
4.1.3.6. g onmpenesieHus BHICOTB TOYKM IIPH
HEBO3MOXHOCTH U3MEPHUTD 10 Hee PACCTOSTHHUE ITpH-
MEHSIOTCS CIeAYIOLIME CIIOCOORI:
a) Ha MECTHOCTH BBIOUpatoT 6asuc (puc. 4.1, a)
C TAKHAM PacyeToM, ITOOBI U3 €10 KOHEYHBIX TOYEK
6aswca (A 1 B) GbU1a XOpolLIo BUAHA TOYKA, BHICOTY
KoTopoii cienyeT orpenenuTb. C KOHLOB 6a3uca me-
TOZOM HPSIMOI 3aCEYKH OIPEAEIIAIOT PACCTOSHHE JO
TOYKH, T.€. H3MEPSIOT FOPU3OHTANBHBIE YIIIBL 3, U f 5
(puc. 4.1, a), 1 ORHOBPEMEHHO M3MEPSIOT BEPTH-
KaJIbHbIE YIVIBI HA TOYKY v, ¥ V. Beraucienue senu-
YMH h, 1 My BEIIOMHSIOT IT0 (popMyIam:

= —osnBs o, @.7)
sin(B4 +Bp) )
_ bsinB,
4 G, + ) (48)

BeruucnuB h, M hig, ABAXIbI ONPENEIAIOT OT-
MeTKy HabTIOfaeMO TOYKH U U3 HUX 06pasyloT
CpelHee 3HAYEHME;

17



a)

S

Ve

By ~¥

Pucynox 4.1

6) Ha MeCTHOCTM BHIOMpalOT ABa MYHKTa
(puc. 4.1, 6): M u Gosee BBICOKO PaCIIONOXEHHBIIT
N, ¢ XOTOpHIX XOpOI1IO BUAHA Touka C, jexXaiuas
B OJTHOM CTBOpE ¢ HUMH. PaccTrosinue S ¥ mpeBbi-
UIEHHE A, MEXHY NYHKTaMH M3BeCTHO. Toraa,
H3MEPHUB YIbl HAKIOHA V, H V,, MONyduM:

Ssinvy sinv, + by sinv, sinv,
sin(vy = v,) )

hye = 4.9)

4.1.4. Pacuem mounocmu
BEPMUKANbHBIX CMeUleHUl,
onpedensemvix
MPU20HOMEMPUHECKUM HUBEAUPOBAHUEM

4.1.4.1. CpeoHIO KBaJpaTHYECKYIO IIOIperl-
HOCTb IIPEBHILIEHHS, ONPEIEEHHOr0 TPUTOHOMET-
PUYECKIM HMBEIMPOBAHMEM, BEIMUCIISIOT 110 dop-
MyJe

m.S
m;, = (myctgz)’ +( >2 ) +m] +mf,
2Rsin“z
= (2105 (4.10)
rae m:, mz, mk, — CPCIHHEC KBaIpaTHYCCKHUEC 110~
m,, m, TPEUIHOCTU ONIPEACIICHUA COOT~

BETCTBEHHO TOPU3OHTAIEHOTO

PACcCTOSTHUS MEXIY [TYHKTAMK

S, 3€HHTHOIO paccCToOsHUA Z,

ko3¢ durmeHTa kK BEpTUKAb-

HOW pedpakluu, BHICOTHI Te-

OIOJIHTA | U BUSHPHOMN LeH /.

B dopmyne (4.11) mBa mocnemgHUX WieHa He

VYUTHIBAIOT IIPH YCJIOBUU MOCTOSHCTBA OT LIMKJIA

K LIUKJIy BHICOTHI MHCTPYMEHTA M BU3UPHOM 1IETIH.

Tperuit wied B dopmyne (4.11) mpu S= 200 M u

my, = 0,05 61130K K HyJIO ¥ MOXET TaKkKe He yqH-~
TBIBATHCSL.

18

4.1.4.2. BepTukanbHbele cMeNIeHNA HaOMoxae-
MBIX TOYeK BBIYMCISIOT KaK Pa3HOCTh MPEBHIILE-
HMI, ONpPENENCHHBIX B HAYAJIbHOM M TEKYLEM
IMKJIAX U3MEPEeHHI 1o dopMyrne

Sh = b~ K = S,ctgZ, - S,c1gZ,.  (4.11)

4.1.4.3. Ins OUSHKU TOYHOCTH BEPTUKATHHBIX
CMEHIeHHi UCTIONB3YIOT HopMyny

2 2 o2 2 o2 Slz”‘%; Somzo
M, =msjctg Z, + mg,ctg Zy + p2 sin“Z p sm"Zo
4.12)

Tipn mz, = mz, =my, sinZ, =sin £, =sinZ,

ctgZ, =ctgZ, =ctgZ u §;,=5,=S
dopmyna (4.12) umeer Bux

Mgy, = Jz(msctg22+ps m 277 413)

Tpu samaHHEIX S = 50 M, Z = 60°, m, = 2,0",
m, = 2,3 MM CpelHsisd KBaIpaTU4eCKas MOIpeLl-
HOCTD ONIPEACCHUA BEPTUKAIBHOIO CMCINCHMA CO-
CTaBMT Mg, = 1,9 MM. BeIMMHY BepTUKAIBHOIO CMe-
LIEHMSA MaPKY I KOHTPOJISI HEO6XOOMMO orpezie-
JSTh C ABYX NYHKTOB. IlonydyeHHas B 3TOM ciyyae

Mgy
BEMTMYMHA IIOTPEIIHOCTH Mgh(cp) = 7——2~ 1,3 MM

HAXOAUTCH B Ipeaesiax TpeGyeMoit TOUHOCTH orpe-
ZeneHud ocagok [13].

4.1.4.4. Ina oleHKK TOYHOCTH ONpeNeeHHs
BBICOTHI TOYKHM CIIOCOGOM, ONIMCAHHBIM B ITYHKTE
4.1.3.6, a, npuHAB Mg = Myp=Mg; M= M, p= M,
HMeeM



2 2 | Mp\2 mﬂ’z
my" = k(55 + (=) %
4 b > )

X[ (cteBp ~ctg(B4 +Bp))” +ctg’ By +Bp) | +
mv’ 2
* (0, 5p’sin 2v

(4.14)

Tak Kak BBICOTa TOYKM OIPENENdeTCS IBaX-
IBI, TO MOXHO OXWIaTh, YTO OUIMOKA CpeqHero
pe3ynbTata OyIeT B /3 pa3 MEHBbLIE,

JI1s OLEHKH TOYHOCTH OIPENe/IEHUSI BHICOTHI
TOYKM CITOCOOOM, OIIMCAHHBIM B ITyHKTE 4.1.3.6,6,
HMeeM

2 sinvysinvy 5 o

sinv; cosv,
=(— mg +(_____
sin(v, = v;)

2
- m +
sin(v, —vl)) v )

Mippe

. . 2
Ssin? v, + hygy sinv, cosv, )2 my,

+( o

.2 +
sin®(v, —vy) P

. . 2
S'sin? vy + hyyy sin vy cosvy 3 My,
sin’ (v, - v;) p?

+(

(4.15)

4.2. Cuocodb1 m3mepenns
IUIAHOBBIX CMEMEeHUii

ILnanoBeIi Teone3nIeCKUii MOHUTOPUHT ITIpe-
QycMaTpuBaeT U3MepeHUE TOPU3OHTANIbHBIX CME-
LIEHUA COOPYXCHHUM, 30aHUI ¥ UX KOHCTPYKTUB-
HBIX 31eMeHTOB. OCHOBHBIMM CIIOCO0aMM M3Mepe-
HHS TUIAHOBBIX (TOPM30OHTAIBHBIX) CMEIEHUI SIB~
JISTIOTCST IMHEMHO-YIJIOBbIE M3MEPEHHA U GOKOBOE
HUBEJIMPOBAHME.

JInHeHOo-yI/IOBbIE NOCTPOCHUS TPUMEHSIOT
IpY U3ydeHun aedopmanuii COOpyKEHHI U UX OT-
JEJbHBIX 37EMEHTOB (OIIOPHBIM KOHTYp, 3/I€MCH-
THI [TEPEKPHITUSA, 3BEHbSI apOK M CBOHOB U T.I.) B
TeX CJyyasx, Korja HaGiiofaeMble TOYKH pacro-
JIarafoTCs Ha pa3HbIX BRICOTaX, KOTOPHIE, KaK Ipa-
BWIO, TPYAHOXOCTYITHBI.

Cnoco6 60KOBOro HUBEIUPOBAHUS NPUMEHS -
10T I/I1 KOHTPOJS TIOIICPEYHBIX TOPU3OHTAIBHBIX
CMELICHUI COOPYXEHU U KOHCTPYKTUBHEIX 3J1e-
MEHTOB IIPAMOJIMHEHHOMK HOPMBL.

4.2.1. Cnocob 6okoeoeo HugeaupoeaHus

4.2.1.1. F'opu3oHTaNbHBIE CMELIIEHUS CTPOUTENb-
HBIX KOHCTPYKIHIL ONpeAeasioT OTHOCUTEIBLHO
OCHOBHOI'O MOHTAXXHOTO CTBOpA, 3aKPEIUIEHHOTO
onopHeIMH TouKaMu A i B (puc. 4.2). B ciyqae o1-
CYTCTBUSI IIPAMOit BULMMOCTHM IJIS1 U3MEPEHMH He-
00X0IMMO 331aTh CMELIEHHBIH CTBOP, NMapajUieiib-

1 vd

4\ " o °

N

\
AN
\

\,
\

c®

s/

Pucynox 4.2. N3smepenne ropu30HTAIBHBIX CMEIEHHH CTPOHTEILHBIX KOHCTPYKUMIA KOJOHH CrocoGoM GokoBoro
HHABEJIHUPOBAHNSA

1 — reoponmur, 2 — BU3MUpHas Mapka, 3 — pefika, 4 — OCHOBHOM CTBOD, 5 — CMEIUEHHBIN CTBOP; 6 — HaGMIOAaeMEIe TOUKH
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HBI{ OCHOBHOMY Y PacliONMOXCHHbBIA HAa MUHMMAlb~
HO BO3MOXHOM paccrosguuH / oT Hero. ITopsaok
paboTHI CIeaYIOLUMIA:

B TOYKE A YCTAHABJIMBAIOT TEOJOJHUT, 3aAAlOT
nipsiMoii yront BAC 1 B ctBope AC duxcupyior Bpe-
MeHHYI0 TouKy C Ha paccTosHun 5—10 M;

Hal Toykoif C ycTaHaBIMBAIOT IITATUB C Tpe-
repoM ¥ LEHTPUPYIOT;

U3 Tperepa B TOYKE A BBIHUMAIOT TEOJOJIUT U
YCTaHABIUBAIOT HaX Toukow C;

HaJ TOYKO A yCTaHaBIMBAIOT BU3UPHYIO LIEb
(Mapky);

B cTBope HuU AC, B TouKe A’ ycTaHaBIMBa-
IOT IUTAaTUB C TPETEPOM IT0 BO3MOXHOCTH Ha MHU-
HUMATBHOM PacCTOSTHUM OT TOYKHU A, Tperep Bbi-
CTaBJIAIOT B BEPTUKAIBHOE TIONIOXEHUE;

B Tperephl HaJ TOYKaMu A ¥ A’ BCTaBJISIIOT BKJIa-
IOBIUIN C TMEPEKPEeCTUSAMHU U TOMHBIX JTHHEHHBIX
HU3MepeHMit KU U3MEPSIOT PAacCTOSHUE MEXIY HUMH
KOMITApMPOBaHHOI pyneTKoit. JlenaloT Tpu npuema
M3MEPEHMIA, eCId ONpeneseMble PacCTOSHUS He
oTnuyaTcsa 6onee yeM Ha 0,5 MM;

MTOJIy4EHHOE PACcCTOSSHUE / aHaIOTHYHBIM 00-
pa3soM OTK/IaIbIBAIOT OT TOYKK B;

3aJJaHHBIH BCTIOMOraTe/IbHbI cTBOp A'B’ 3ak-
PEIUISIOT MOCTOSTHHRIMU 3HaKaMH B HOIY;

TEOHZOJUT YCTAaHABIMBAIOT Hall TOYKON A’ U
OPHMEHTHUPYIOT Ha TOYKy B’;

METAUIMYECKYIO PENKY, CHaGXEHHYIO HIOJIb-
YaTo¥ MATKOM, MOCIEAOBATEILHO YCTAHABNUBAIOT
B MecTa, NpeqHasHaYeHHbIe IS M3MepeHUit, U
TOPU3OHTHPYIOT IT0 UWIMHAPUYECKOMY YPOBHIO,
3aKpeIUIeHHOMY Ha peiike. [lpu xaxnaoi ycraHOB-
Ke peliky 1o ee mKaye 6epyr 3 oTcuera (IIpH ABYX
Xpyrax).

4.2.1.2. OCHOBHBIMH ITOTPELIHOCTAMH GOKOBO-
r0 HUBENVPOBAaHUS ABISIOTCS:

IMOTPELIHOCTh Pa3sOMBKM CMEIIEHHOIO CTBOpa
Merps
[IOTPEIIHOCTb LIEHTPUPOBAaHUA TEOAONMTA M
BU3UPHOM LieNH;

MOrPeIHOCTh YCTAHOBKY PEMKHU MEPIeHIUKY-
JIIPHO OCHOBHOMY MOHTAXXHOMY CTBOpPY AB;

TIOTPEILIHOCTD OTCYETa I10 peHiKe.

OO0L1y10 HOrPEeNIHOCTD CITIOC00a BEMMUCIAIOT MO

dbopmyne [13]
m =ml, +m+my, +m. 4.16)

4.2.1.3. Cpenusst KBaIpaTHIECKAsT OTPEIIHOCTD
Pa30UBKY MapaieIbHOIO CTBOPa CKJIAABIBACTCS U3
TOTPEIUHOCTEH ITOCTPOSHMS NMPSIMOTO YIJIa ¥ pac-

crostHus /
2
+(%) I8 4.17)

Ipu m;, = 0,5 MM, my = 15,07, I = 500 MM
nonyyuMm m_ . = 0,51 MM,
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4.2.1.4. CpenHIo10 KBaipaTM4ECKYIO MOTrpelLLi-
HOCTh YCTAHOBKH PEiKU TIeprIeHAMKYIIPHO K CTBO-
PY BEIYHCISIOT 110 bopMyiie

s
my, = 2% (4.18)
IIe VvV — Yroj OTKIOHEHUS PEUKM OT MepreHAn-
KYJSIPHOTO IMOJOXCHUS.
Ipu v = 2°u I = 500 MM nonyyum m, =
= 0,2 MMm.

4.2.1.5. BauaHue cpeiHel KBaApaTU4YECKOH
MOTPEIHOCTH LIEHTPHUPOBAHNS U YCTAHOBKU BHU-

3UPHOI 11eJIM OTIpeesIoT 1o dopmye [13]

rme d — pacCTOSTHHE OT TEOAONMTa A0 OIpele-
JIAEMOM TOYKM;
S — paccTOSIHME MEXIY UCXOMHBIMU TOYKa-
MU (IUIMHA CTBOpA);
€ — CpemHss KBaIpaTU4ecKas BeJIMYUHA JIH-
HeWHOTOo 3JIeMeHTa LEeHTPUPOBaHUS.
IIpu e = 1,0 MM, d = 25 M, 5= 50 M umeem m, =
=0,5 MM.
4.2.1.6. Cpenuss KBaipaTiuecKas IIOrpelitHOCTh
OTCYETa IO peliKe HE IPEBHIIACT BETUYMHEL i, =
= 0,5 MM, a o0IIas MOTPEeIIHOCTD criocoba m co-
ctaBUT ~1 MM. ITonyyeHHad BEIMYMHA HE NPEBHI-
waeT TpeGyeMOi TOUHOCTH ONpeACNCHUA TOPU3OH-
TajpHbIX cMemlenuii mo TOCT 24846—81.

4.2.2. Cnocobvt
AUHEUHO-Y2108bIX UIMEPEHUl

K cnocobam NHHEAHO-YIIOBREIX H3MepeHMM
OTHOCHT:
croco® MONAPHLIX KOOPAMHAT;
MPSIMYIO JIMHEIHO-YTTIOBYIO 3aCEYKY;
0GpaTHYIO JTMHEHHO-YTJIOBYIO 3aCEUKY.
4.2.2.1.B cnioco6e NoNApHBIX KOOPAUHAT NOJIO-
XeHHe NedOPMALMOHHOR MapKH OINpenesieTcs
usMmepeHeM Hanpasnenuss AC (puc. 4.3,a) u ro-
PU3OHTAJILHOTO PACCTOSIHUS S € MOMOILBIO DJIEKT-
POHHOTO TaXeOMETpa.
ToyHOCTb NaHHOrO crniocoba onpenensior, uc-
NOJIb3yA cienylouue GopMyns!:
2
2 (3

.2 m
m? = micos’o + §% sin’ a—;
P

2 4.20)
. m @“.
m§= §s1n2a+S2cosza—%.

M3 npeapacyera TOUYHOCTH ONpPEAEICHUS KOOP-
IUHAT AehopMaIMOHHON MapKH C MCITOIb30BaAHKU-
€M KOHKPETHBIX JaHHBIX (o = 45°, § = 50 M, mg =
= 2,0 MM, m = 2,0”) umeeM m, = m, = 1,45 Mm.



Pucynox 4.3. Cxembl JHHEHHO-YTJIOBBIX H3MEPEHHH

a — TIONAPHBIX KOOPAUHAT;, 6 — NPSIMOi JTHMHEHHO-YIHOBOM
3aCeYKM, 8 — OOpaTHON NMHENHHO-YITIOBOM 3aceyKHu

[0 — HCXOmHBIH IIyHKT,
Q — onpenenseMs NMYHKT (ZeopMaloHHas MapKa)

ToyHOCTB OMpeAeeHUsT TOPU3OHTATBHOTO CMe-
LICHHUS MapKH IO OCIM KOOPAMHAT, OIpEIE/ICH-
HOTO U3 IBYX ITPUEMOB IIpY YKa3aHHBIX BBIIIIE JaH-
HBIX, OyZIeT XapakTepu3oBaThCAd CPEXHUMM KBal-
PaTHYECKMMU TIOTPEIIHOCTAMM My, = My, = 2,0 MM.

IlonyuerHas BeIMYKHA He TIPEBHILIAET JOITYC-
KaeMy10 NOTpelIHOCTb ONpee/IeHUsT TOPU30HTAIb-
upix cMeweHuit (TOCT 24346—81).

4.2.2.2. Crroco6 mpsamMoi THHERHO-YTTIOBOM 3a-
CeYKH 3aKJIIOYacTCA B ONPEHCTACHUM IJIAHOBOTO
MOJIOXKEHUA HeDOPMALIUOHHON MApKH U3 U3MeEpe-
Huil yios 3, ¥ B, v paccTodgHuk S; u S,. IIpumep

MOCTPOCHHUS IIPAMOM JIMHEHHO-YIVIOBOM 3aCe4KH
npuBeJieH Ha pucyHke 4.3, 6. Ha xaxayio KOHTpo-
JIUPYEMYIO TOYKY M3MEPEHME BLITIONHAIOT 3JEKT-
POHHBIM TaX€OMETPOM MMHMMYM C HBYX MyHKTOB
reoaesnyeckoit cetd. Ha puc. 4.4 mokasan cnyyaii
HCMNONB30BaHUsI TPSIMBIX U OOpaTHBIX JIMHEHHO-
VIJIOBBIX 3aCE€YeK.

YpasHuBaHue AedOPMaIIMOHHOIM CETH BHINION-
Ha0T Ha DBM. IIporpaMma ypaBHMBaHHUA JOIIKHA
TIpeyCMaTPUBaTh OLEHKY TOYHOCTH KOOPIMHAT
BCeX IMyHKTOB.

4.2.2.3. OOpaTHYIO JIMHEAHO-YIJIOBYIO 3aCE€YKy
(puc. 4.3, 8) HCTIONB3YIOT MPH NPUBSI3KE K UCXOMHOL
OCHOBE IyHKTOB IUIaHOBOI Ne(POPMALIMOHHOI CETH,
€CM Hall HUMM OeCTIpErsITCTBEHHO YCTaHaB/IMBa-
€TCs TPHOOpP, WK MPH ONpPENCICHUM MECTOIMOJIO-
XeHUsI TIPOU3BONBHON TOYKM CTOSIHMSA IIpUbOpa, ©
KOTOpOii B JalpHEHILEM HaOmMonaoTca MapKy nie-
dopmaimoHHOI ceTi. O6A3aTENBHBIM YCIOBHEM SIB-
JIIETCS XOpoLIask BUIMMOCTh Ha MCXOMHBIE MYyHKTHI
M YTJIHL IIDH ONIpeAeNiaeMoii Touke He MeHee 30°.

IIpu MCNIONB3OBAHMH TaXeOMeTpa BLIOHpaeT-
cs Heob6XxoaMMasi MpPorpaMMa U3MEpPEHHi U moc-
JIEIOBATE/IbHO BBOASTCS KOOPHHUHATBHI UCXOMHBIX
TOYeK (MMHUMYM IBYX HJIH TPeX B 3aBMCHUMOCTH
OT MOZeNH TaxeoMeTpa). [Tocne HaBeneHus Ha KC-
XOJHbIE TOYKM M OOpabOTKM pe3yJIbTaTOB HU3Me-
PEHUI1 BCTPOEHHOM B TaX€OMETP NPOrpaMMOM Ha
3KpaH BHIBOAATCS KOOPAMHATH OlpexeseMoii
TOYKH M CpelHHe KBaApaTUIECKHE NOrpeliHOCTH
OmnpeneNncHUs AAHHBIX KOOPIWHAT.

IIpu HMCTIONMBE30BAHUM TEONONMTA HA onpeje-
JIAEMOil TOYKE HU3MEPAIOT YITIBI MEXAY MCXOMHBI-
MM OYHKTAMH M PACCTOSHHS JO 3TUX MYHKTOB.
O6paboTKy pe3y/IbTaTOB BBHIONHAIOT B KAMEPaJib-
HBIX YCJIOBHAX. ECAH YHACIO HCXOMHBIX IYHKTOB TPH
u 0oJiee, MOXHO MCIIONIB30BATh YITIOBYIO 3aCE€YKY
BMECTO JIMHEIHO-YIIOBOI. B 3TOM City4ae Teono-
JIMTOM (TaX€OMETPOM) H3MEPSIOT TOJBKO YTIIBI
MEXAY UCXOXHBIMH NYHKTaMU.

4.2.3. Cnocobbt onpedenenus Kperoe

VismepeHne KpeHa BBICOTHOTO COOpDYXEHHUsi B
HAYQIGHBIH TIEPUOJ, CTPOUTENBCTBA COCTOUT B M3-
MEpEeHUHN KpeHa ero GyHAaMEHTa METOAOM HHUBeE-
JIUPOBaHMS 3aKpEIUICHHEIX Ha HEM Je(opMaioH-
HBIX MapoK. 3Has pacCTOSTHUE / MEXITy OCalOYHBIMU
nechOpMalIMOHHBIMU MapKaMU, KpPeH B JIMHEHHOMN
Mepe Npu BBICOTE 3faHuMA H BeMMUCIMOT 10 Gop-

Myrne
g=—2=~H, (4.21)

rae AS =S, —S, — pa3sHOCTb [IPEBBILICHNIA MeX-~
Iy MapKaMH B Hayale ¥ B

KOHLIE Inepruoja Ha6JIK),I[CHPUI
3a KpeHoM dyHIaMeHTa.

21



28
227

mn 18 4

-

nn 19 =

mm 20
—r’_,,-""
mn 3

nm 25

M2

oo ST

Pucynox 4.4. Tipumep NcNoIbL30BABHA JTHHEHHO-YTAOBLIX 3aCEYEX NPH UPOBENCHHM ILIAHOBOTO NeO/[e3HIECKOr0 MOHH-
TOPHHIA
1 — obpexT MOHHTOPDHMHTIA, 2 — 30aHuA WIK COOPYXEHMs, TTONOXEHHUE KOTOPBIX SBIACTCA CTaﬁWleblM, 3 — cTeHHol HMCXORHbIA

TUIAHOBBIA 3HaK, 4 — MECTO CTOAHMS 3JEKTPOHHOIO TaxeoMerpa, 5 — ne(OpMALMOHHBIE MApPKM Ha HECYIMMX CTPOMTEABHBIX
KOHCTPYKUMAX, [0 KOTOPHIM ONpPeAe/sIoT MX CMEIICHUS B IUIaHe

KpeH g onpenensior 1o AByM B3aMMHO IIEPIICH-
IUKY/SIPHBIM HaINpaBJIEHUsIM CTPOMTENBHBIX Ocei
3panys. [OMHYI0 BEJIMYMHY KpPEHa M €10 JUPEeKUM-
OHHOE HaIIPaBJICHWEe BHIYUC/IOT o dopmynam:

Q =g2+qy; (4.22)
tgaQ = qy /qx (423)

B mocenyrone 3Tamsl CTpOMTENBLCTBA B 3aBU-
CHMOCTH OT 3arpyXeHHOCTH TEPPUTOPHU HOIION-
HUTEALHO UCTIONB3YIOT CIACAYIOUIME CIIOCOOHI OIl-
peleieHHs KpeHa Ha3eMHOM YaCTU COOPYXEHUS:
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- KOOPAUHAT;

- HAKJIOHHOTO MPOEKTUPOBaHUS;

- 110 pe3y/IbTaTaM HUBEJIMPOBAHUI U 06paboT-
KU C HCITO/Ib30BAHUEM BEPOATHENHIUEH IIOCKOCTH
Ha KOHTPOJIUPYEMEIX TOPU3OHTAX;

- C TIOMOIUBIO ONTUYECKOr0 KBaApaHTa.

4.2.3.1. B ciocofe KOOPAMHAT C XBYX IIYHKTOB
MTOJTUTOHOMETPUYECKOIO X0oaa (BHEIIHSS CETh)
yepes ONPENeNIeHHbIE IIPOMEXYTKH BpEMEHH I1pK-
MO¥ JIMHEHHO-YTTIOBOH 3aCEYKOM OTIPENCAoT KO-
ODIMHATHI BU3NPHON MapKu, 3akperuieHHO# Ha
coopyxeHuH. 1o pasHOCTSIM KOOPAWHAT MeXIY



TEKYLIUM U Ha4aJIbHBIM LIMKJIaMH BBIUYMCISIOT CO-
CTaBJIAIOLME KPeHa 32 IIPOMEXYTOK BpeMEHHU MeX-
oy HUKIIaMU:

4x = Xj = Xp,
(4.24)

qy=yj—YO‘

TTonmuyro BenmumHY KpeHa BRIYUCIISIOT IO Gop-
Myne (4.22), a ero HamnpaeileHHe — 1o ¢Gopmye
(4.23). CpenHIo0 KBaapaTHYeCKYI0 HOrpeurHOCTh
OIIpe/ieNIeHHs KPeHa C ABYX OMOPHBIX MYHKTOB BbI-
YUCTHAIOT TIo dopmyre

my = —2 [2(S7 + 52, (4.25)

psiny

TAe Y — yroi 3aCe4kH, KOTODBI JO/DKEH ObITh He
menee 30% §), S, — cM. puc. 4.5,

4.2.3.2. Cnocod HAKIOHHOTO NPOEKTHPOBAHHA
3aK/noyaerca B cienyronieM. Ha aByx B3aumMuoO Iep-
MIEHIUKYJAPHBIX OCSX COOPYXXKSHMS 3aK/aibIBalOT
nocroaausie nyHkTh! I 1 1T (puc. 4.5). Ha st nys-
KTHI TEPUONMYECKH YCTAHABIMUBAIOT TCOMOIMT M
TIPOEKTHPYIOT BUAMMYIO BEPXHIOIO TOUKY COOpYXe-
HMS Ha HEKOTOPYIO IUIOCKOCTh B OCHOBaHMM CO-
OpYXeHHs1. B 31011 TUI0CKOCTH, NIepIeHANKYISPHOR
K KOJUIMMALIMOHHOM IUIOCKOCTH TEONOJIMTA, YCTa-
HaBJIMBAIOT [OPN3OHTANBHYIO PEKy, MsTKa KOTO~
poil ONHO3HAYHO (QUKCUpYETCS B KaXIOM LMKIIE
u3MepeHuit. IIpr U3MepeHUAX BEPXHIOW TOYKY CO-
OpYXCHMSI POCLIMPYIOT Ha TUIOCKOCTh PeliKM (CM.
puc. 2.2). [ onpeaeneHus NOMHOM BEeTMUMHLI Kpe-
Ha MPOM3BOAAT OMHOBPEMEHHbIE HAOONCSHNMS Bep-
xHe#t Touku ¢ TiyHkroB 1 u II ¥ nepexondar or co-
CTaBASIOMX ¢, ¥ ¢, B IEHTPAIBHOM MPOEKLIMH K
ODPTOrOHAJILHBIM BEJIMYMHAM ¢, M g,.

IMonoxeHue HabnONaeMoi

Tonoxetme TOYKHM B 1-M LuKIe HaGmoneHui

Ha6monaeMoit TOUKH
B j-M LMKIe HabaoaeHwi

Petixa
0 e

7

) 28

d, OnHos3HavyHo 3aMKCHpPOBaHHAs
naTka pelku

1

Pucynorx 4.5. Cnocob HAKIOHHOTO MPOEKTHPOBAHHA

B cootBercTBMH € pHC. 4.5:

= /i'
ql qldl ’
, S 4.26
q2 =q2d_2, ( )
2

rae d,, d, — U3MEPCHHbIE PACCTOSHUS O PeeK;
S,, S, — paccrognus or nynkToB I u II mo
HabnarogaeMoi TOYKH.

BenmunHa kpena Q U €ro HampaejaeHue ¢ 10-
CTaTOYHOM TOYHOCTBIO OMPENENSIOTCS IO MpaBU-
JIy apajuiesiorpamma no dopmynam (4.22), (4.23).
Ecnu yron 3aceuxu MeHee 90°, TO MOJIHYIO BeJid-
YHHY KpeHa BBIYUCILAIOT 110 hopmyre

1 2 2
- + -2 OSY.
0 " Vo +ai-2gg,c08v.  (4.27)

IpoexTrpoBanne BEPXHEH TOYKH BHITOJIHSIIOT
o caenywinei Meroanxe. Ilpu xpyre 1€80 BU3H-
PYIOT BEPXHIOIO TOYKY COOpYXeHus, 6epyT orcye-
Thl 110 TOPU3OHTAIBHOMY KpYTY TeOAOIMTAa M IO
KOHIAM My3BEIPhKa HAKIGHONO YPOBHsl. 3aKpemnus
TPYOY B TOPUIOHTAIHHOM IUIOCKOCTH, B BEPTHKAIb-
HO}t HaBOAMMCA Ha peiiKy. CHSB OTCYETHI IO Ha-
KTafHOMY YPOBHIO, MCIPpAaBisfeM IONpaBKOA A
OTCYET IO TOPU3OHTATBHOMY KpYIY M CHHMaeM
OTCYET IO peiike P.

AHajoruyHbie AEHCTBYSA MOBTOPSIOT IIPU KpPY-
re nIpaBo ¥ CHUMAIOT oTcyer Pp. Cpenvee us Py u
Py COOTBETCTBYET NMPOECKIMMU BEPXHEH TOYKH CO-
OPYXE€HMsI Ha HUXKHIOIO TODM3OHTANbHYIO IUIOC-
KOCTb.

IMTonpaBka A B HANpaB/IeHUE 3a HAKIIOH OCHOB-
HO# OCH MHCTPYMEHTA BBIYMCHAETCA Mo dopMyne

A
26z (4.28)
e b — HaKIOH OCHM, BHIPAXEHHBIA B TIOMY-

JeAeHusX,

7 — IICHA MONYACJCHUA YPOBHA.

HakioH ocu b BRIYHCISIOT 10 GopMyite

B [o(JT + IT) - (JI + IT o)
2 3
rae (M1l — cyMMa OTCYETOB 110 JIEBOMY M
MPaBOMY KOHIIaM ITy3bIpLKA JUISL Cydasi, Korja
HyJIb LIKQJIBI HAaXOMMTCS CIIPaBa OT HAIpaBlIeHUA
TEONONUT — BU3UPHaA uens, o(J+I1I) — korma
HYJIb CJIeBa (IIPH APYI'OM KpyTe).
J, +JL) + (T, + IT
p =+ h) 2( 1 2), (4.30)
tne JI, u I, —OTCYETH YPOBHsI HO JIEBOMY U
NpaBoOMYy KOHIIaM ITy3BIpbKa B
TIEPBOM HOJIYTIPUEME;
JI, n II, — BO BTOpPOM NOJIyTIpUEME.

b (4.29)
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OT1i GOPMYITHI CIIpaBeUIMBE IS CITyYasi, KOr-
Ja Hy/Tb IIKAIBI YPOBHS HAaXONUTCHI Ha Kpal aM-
nysibl. B cinydae uHOM moanucH AeJeHWI Ha aMIty-
Jie YPOBHS HAKIIOH OCH b BEIMHCIIAIOT TI0 APYTHM
dbopmynam.

CpeaHIOI0 KBaIpaTUIECKYIO IIOTPEUIHOCTD Kpe-
Ha B 3TOM C/y4Yae BBIMUCHSIOT 10 dopmMmyie

my =m2, 4.31)

S
e m, = Emlcpa

My, — CDENHssI KBajpaTHYeCKas MOrpe-
HOCTP OTCYETA I10 peifKe, B3STOrO Npu
JBYX Kpyrax HaBeIeHUSL.

4.2.3.3. Cnocob onpenejienns KpexHa mo pesyib-
TaTaM HUBeJUPOBAHNA M 06PAOOTKH € HCNOJIH30BA~
HHeM BepoATHellel wiockocTu [ 1] npuMeHsercs,
KOIla HEBO3MOXHO OIPEAEIATh KPEHEI C IIYHKTOB
Ha3eMHOU CeTH M3-3a 3HAYMTEIBHOM BBICOTHI CO-
opyxeHus (H > 150 m). B 31oM cayyae Ha UCXOM-
HOM U i~M MOHTaXHOM TOPM30HTAX 3aK/IaABIBalOT
He MeHee 8 0CafOYHBIX Mapok. OTpeneasor Koop-
IMHATHl BCEX MapOK B €IMHOI CUCTEME C TOYHOC-
Th10 00 0,1 M. ITepeaayy oTMETOK C UCXOAHOIO Ha
KOHTPOJIMPYEMEIH TOPU3OHT BHITIOJNHSAIOT ABYMSI
HUBENUpPaMy U KOMIIaPWPOBAHHOM pYJIETKOM C
norpemrHocThio 0,5 MM. BHIMONHAKT HUBEMUpOBa-
HUE OCafOYHBIX MapOK Ha MCXOTHOM M i-M TOpH-
30HTax. B nocnenyommx UKIax — TONLKO HUBE-
JMpOBaHUE HA i-M MOHTaXHOM TOPH3OHTE.

ITo pe3ynpraTam HHUBEIMPOBAHHUSA OCAHOYHBIX
MapoK, 3aI0XEHHBIX Ha HCXOMHOM TOPH3OHTE M
Ha KOHTPOJMPYEMOM TOPH30HTE, Haxomar adco-
JIOTHBIC OCAJKW KaXIO0il MapKu no dopmyine

S, = H, - H, (4.32)

Pemrenne 3ajauv Mo omnpegeneHHio KPEHOB
YKa3aHHBIX FTOPU3OHTOB BHITIOHSIOT B CACAYIOIIEH
TI0CeI0BATENBHOCTH:

HaXOAAT LEHTPalbHbIE KOOPAMHATH X H Y, C
TOYHOCTBIO 0,1 M;

BLIYHMC/IIIOT ITapaMeTphl BepOsITHEMINEH tioc-
KOCTH 4, 8 M c;

10 TIapaMeTpaM 6 M ¢ HaXOHAT YIJIOBYIO BeJIM-
YWHY ITOJTHOTO KPEHa ¢ M YTOJN O, XapaKTEepU3yIO-
UMl HanpaBjieHUe DOJHOTO KpeHa,

BBIYUCISAIOT BEMUYHMHBI YACTHBIX M IOJIHOTO
KPEHa C OHEHKOH TOYHOCTH Ha KaXJOM M3 FOpH-
30HTOB;

10 Pa3sHOCTSAM IapaMeTPOB 4, 8 U ¢, TONyYeH-
HEIX Ha M U MCXOXHOM TOPU3OHTaX, BEIYHCIISIOT
M3MEHEHW Cpeanel 0caiKu, YaCTHHIX M MOJTHOTO
KPEHOB.

ANTOPUTM BBINMCICHUSA KPEHOB C MCIIOJIb30-
BaHMEM BEPOATHENILIEH IUIOCKOCTH IIPUBEICH B
TipHiIoXeHuu 11.
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4.2.3.4. iamepense Kpena ONTHYCCKHM KBAJPaH-
TOM (OTKJIOHEHUH OT BEPTHUKAJIH) CICAYET IPOU3-
BOAUTH Ha KOHTPOJILHOM TOPU3OHTE IO 3aKJIal-
HBIM B KOJIOHHAX WIX APYTUX MOHOJMTHBIX KOHCT-
pyxumsix. Ha puc. 4.6 npuseneH ob1uii BUI ONTH-
YECKOro KBaJIpaHTa.

Pucynox 4.6. Ksanpaur KO-10
1 — ocHoBanue; 2 — Kopnyc, 3 — nuM06 yCTaHOBOMHBIN, 4 —
YPOBEHb; 5 — BUHT 32XKHUMHOM; 6 — OKyJsIp, 7 — BUHT MHK-
POMETPEHHBINH

KBafpaHT COCTOMT M3 OCHOBaHMs, KOPIIyca,
COAEpXallero CTEKISHHBIA JIUMO, M OTCYETHOM
OINTUKO-MeXaHHYeCKoil 1wKanpl. Ha Kopryce 3ak-
PEIULIOT ABa YPOBHSI: IPONOJBbHEI OCHOBHOI (TOY-
HBIif) ¥ ronepeyHslit (BcrioMorarenbHsit). OCHO-
BaHMe NMpEeACTABIAeT coboi mmockyio oruumdo-
BaHHYIO JTUHEHUKY ¢ MAaTHUTHBIM NPHXHMOM.

H3mepeHys BLITIONHAIOT NPH IBYX NIOJIOXEHM -
SIX KBaJpaHTa (10 U mOcCie ero paspopora Ha 180°).
BT0 cocrapiser ofuH npueM. Beero rpoussoaar 3
npueMa usMepeHui. Jlist u3sMepeHus yriia HakKjIoHa
KBaJIpaHT YCTAHABJIUBAIOT HA KOHTPOJIHMPYEMYIO
MIOBEPXHOCTh C OPMEHTALIMEI B HAIUTEXALUCH TUIOC-
KOCTH, [IOBOPA4HBAalOT BPALUAIOLIYIOCS BHYTPH KOp-
TIyca 4acTh JI0 NPUOIM3UTEIFHOM OCTAHOBKH B IIEH-
Tpe aMIIyJbl My3bIpbka MpPOJONBHOTO YPOBHS. 3a-
TEM, UCIONb3yd MMKPOMETPEHHBIf BUHT, TOYHO
YCTaHABAMBAIOT TTY3BIPEK U CHUMAIOT OTCYET 10
JsumOy. Ilpu mocnenHet onepauym HAIJIEXUT yoe-
IUTBCA B TOM, YTO U My3BIPEK MOMNEPEYHOTO YPOB-
HS HaXOIMTCs MIPUMEPHO B CEPCAMHE aMITyJibl.

OwubKN COOCTBEHHO M3MepeHUiIl HaKJIOHa
KBaJlpaHTaMU NpY MICAIBHOM KayecTBe U YUCTO-
T€ MOBEPXHOCTU COCTABNSOT, COOTBETCTBEHHO,
He Gonee misa: KO-2 — = §7; KO-10 — + 107
KO-60 (KO-30) — % 30” (cm. Tabnuuy 4 2). aa
BbICOTHBIX 3IaHUI PEKOMEHAYETCS MCITOJIb30BATh
KO-10.



Tab6nuua 4.2 — OcuoBHble TEXHHUECCKME Xa-
PAKTEPHCTHKH OHTHYECKHX

KBaJIpaHTOB
. N KO-60
ITapamerp KO-2 KO-10 (KO-30)
Jnanason usmepedus; 0—360 | 0—360 | +120
yrioB no JMMoOy, rpan.
Lena nenenns mKans or- 2 i0 60
CYETHOTO YCTpPOWHCTBa, C
Ilena neaeHUs LUK
OCHOBHOTO YPOBHS, C 4 15 30
TONepevyHoro
YPOBHSI, MMH 2 4 14
naumMba, MHH 10 20 60
HapYXHOM, rpan. — 5 1
JIIMHA OCHOBaHUA, MM 200 120 100
Macca, kr 8 4 3

TTo 3aBeplueHMH LUKIOB H3MEPEHHM ONTHYEC-
KMM KBaJ[PaHTOM BbIYMC/ISIOT CPeTHHE H3MEHEHUS
KpeHa Ha KOHTPOJBHOM FOpPU30HTE.

B 3axmoyeHnn pasnena 4 npreeeHa Tabmuna 4.3,
B KOTOpOil yKa3aHb! OTACNBHBIE BUIbI M3MEPEHUH,
MCTIO/IB3yeMBIE B M€ORE3MYeCKOM MOHMTOPUHTE, UX
IIOTPELUHOCTH M PEKOMEHIAIMH IT0 NPUMEHEHMUIO.

5. MATEMATHYECKASA OBPABOTKA
PE3VIIBTATOB 'EOJJE3NYECKOTO
MOHHUTOPHHIA

MareMaTHYeCKyI0 00pabOTKY pe3yIETaTOB U3~
MEpEeHMIT IPOBOAAT B CIEAYIONICH TOCIICOBATENb-
HOCTH:

MPEABApUTENbHBIE BBIYUCICHUA,

ypaBHHMBAaHME Pe3y/IbTaTOB U3MEPEHUH;

BEIMHCIICHHE TUIAHOBBIX M BBICOTHBIX Aedop-
Mallii ¢ ONCHKOM TOYHOCTH,

aHaIU3 ¥ oneHka aedopMauuit; KOppersm-
OHHBIA aHaINU3;

cucreMaTu3anus u opopmieHe MaTepHaNoB.

5.1. MaremaTiyeckas o6paborka
BBICOTHBIX R3MEpeRHi

5.1.1. IlpeapaputenbHple BHIYMCICHUS BKIIO-
YaloT:

Tabnumna 4.3 — Ilpeapacuernpie TOTHOCTH OCHOBHBIX BHIOB H3MEPEHAH M PEKOHCTPYKUHM 1O NIpume-
HEHMIO X NPH reofe3uYeCKOM MOHMTODPHHTE

Cp.xs
Bun usMepeHmif, NCNOJb3yEMBIE IMEONe3NYCCKHE MpUGOpH NOTPELHOCT PekoMeHaUMM 1O NPUMEHEHMIO
(CKII), mm
BricokoToyHOE reomeTprdecKoe HUBEIHUPOBaHHE KOPOT- Co3ganue onopHoii ¥ xedopMalMOHHOM
KHMM BHU3HMPHEIM JIydoM (S = 6—25 M) BLICOTHOM ceTH, HabyiomeHMs 3a Ocal-
BHICOKOTOUHBIE HMBETHUPHL: KaM# M KpeHamu (yHiameHTa
Ha 1 KM JBOIHOTO X0Aa 0,3
MPEBBILIEHUE Ha CTAaHIUU 0,07
TTonspHerit crroco6
OIpefieIeHHe KOOPUMHAT X, ¥ 2,0
JIuHEeHHO-YINOBBIE 3aCeUKH:
npsMas 3aceyka 1,0—1,5 Habmopnerms 3a IUIAaHOBEIMM CMENIEHMSIMHA
ofparHas 3acevka 1,5-2,0
DNEKTPOHHEIE TAXEOMETPBI (m[5 =5", mg=2 MMm)
Boxoroe HuBenHpoBaHME Ha6moaenye 3a ropM3oHTaIbHEIMY IO~
TouHble TCOROMNTHI ("'B =2,0") 1,0—-2,0 NepeYHBIMU CMEILLICHUAMHU
HaxnonHoe npoeKTUpoBaHUe
ACTPOHOMMYECKMIA TEONONUT C HAKIAAHBIM YPOBHEM 0,5—1,0 Ha6moneHud 3a KpeHaMU
(mB = 0,7—1,0”) vau 3JNEeKTPOHHBIN TaXeOMETp aHAJIO-
TUYHOH! TOYHOCTHU
TpHrOHOMCTpPI‘ICCKOC HMBEJIMPOBaHUC (S < 100 M) Ha6monenusa 3a MOKPHITUAMH Soablue-
DNEKTPOHHEIEC TAXEOMETPHL (m, = 2”7, mg = 2 MM) TPOJICTHEIX COOPYXEHMH
NpeBbIIIEHAE HA CTAHUMK 2,0
TlomuroHoMeTpHIECKHE XOIBI
BIIEKTPOHHBIE TAXEOMETPHI (M, = 27, mg = 2 MM) 1:25 000 Co3sgaHuye OMOPHLBIX CeTeiH
NMpumeyadue — [peapacyer yKa3aHHbIX IIOTPELUIHOCTEN BBIIONHEH WIS PaccTOSHMMK ~50 M
ToyHOCTh MOXET ObITH HOBBIIEHA pa3paboTKOH CrelHaNbHEIX METOAOB U3MEPEHHH.
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IIPOBEPKY ¥ 0(OPMIIEHHE ITONEBHIX XKYPHAJIOB;

COCTaBJICHUE BEAOMOCTEM TIPEBBILICHNAN 1 BEI-
COT IIYHKTOB HUBEIMPOBAHW,

OLICHKY Ka4eCTBa HMBENWPOBAHUsA IO Pa3HO-
CTAM ABOWHBIX U3MECPEHUI NPEBHILUICHUN M HEBA3-
KaM B [IONATOHAX IO YPaBHUBaHUS MO (PopMyaaMm
4.1) n 4.2);

COCTaBJICHUE W BBHIYEPYMBAHWE CXEMbl HHBE-
JIUPHEIX XONOB (CETeH).

5.1.2. YpaBHuBaHMe HUBENUPHBIX cETe! BKIIIO-
4aeT CIEAYIOLYE STaITbL:

YCTaHOBJIEHME BECOB 110 hopmyie

P=-, (5.1)

rge ¢ — NOCTOSIHHBIN KoadduiueHT;

7 — YUCJIO NITATMBOB B AAHHOM JIMHUU,

YpaBHUBaHME KOPPENATHBIM KUIN ITapaMeTpU-
YeCKUM CIIOCOBOM.

5.1.3. OueHka xayecTBa HUBEIMPOBaHMUS CO-
CTOUT B BHIYUCICHWM CPEAHEM KBaapaTUYeCKOMH
TIOTPEIIHOCTH €OUHMIIBI Beca u o dbopmynam
(4.3) u (4.4) u cpexHeit KBagpaTUIECKOH II0-
IPEITHOCTH BHIYMCIICHUSA OTMETKY AehOpMaLIOH-
HO! Mapku B HauGosee crmaboM MecTe CETH IIO

bopmyne
my =0y, (5.2)

e QH — o0OpaTHBI BeC OTMETKH HauboJjiee cna-
60 onpenensieMoil MapKu.

5.1.4. TIp¥ BBIYKCIIEHUM BBICOTHBIX Aedopma-
LU (0CaNOK) OCHOBAHW M COOPYKSHMM MCIIONb-
3y10T (OpMYIIBL:

MOJTHasl WX abCOIOTHAs ocanKa

S;=H;,-H,, (5.3)

rae H, — orMeTka HaGmonaemoii BEICOTHOM Map-
KU B HAYaJILHOM (HYJIEBOM) LIUKJIE Ha-

OMoneHuUI;
H, — orMeTKa TOM Xe Mapku B i-M LUKIE
HaOIIONEeHUIA;
TEKyilas oCaaKa
z(TeK) = Hl+l (54)

Cpennsasa ocagka

g (5.5)

n

y s
— 1
<p n
I B — YUC/IO HabNMIooaeMBIX TOYEK;

Pa3HOCTH OCAMNOK [UISI ABYX HAOJIONAEMBIX Ma-

POK 7 ¥ m B OXHOM LIMKIIE HaGMoaeHui ¢ HOMe-
pOM i
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ASnm)i = (Sn)i - (Sm)l (5.6)

Jlnsa omHOM M TOM Xe MapKM A KaK Pa3HOCTh
OCaioK B ABYX IUKAax i ¥ i+1

(ASn)i,H-l = (Sn)f+l =(8)i; (5.7

OTHOCHUTEJIbHAsA OCaJKa

(A ey )l
n=-—7 (5.8

rae L — paccTossHMe MeXAy AByMsI MapKaMy;
CHMMETPUYHLIA OTHOCUTENBHBIM Hpormd oT-
JENBHBIX YACTEH COOPYXKEHUA

28; - (S, = Sp)

/= 2L

(5.9

rae S, u S, — 0caaKy MapoK, pacTIONOXeHHbIX Ha
Kpasix IPAMOJMHENHOro ydJacrka
COOpyXeHUs IIuHOM L;
S, — ocajaka Mapku, pacloJIOXeHHOH
MOCepeHE, MEXAY TOYKAMU M U 1,
CKOPOCTb OCaJKM HEKOTOPOil MapKu — Cpel-
HEMECSYHas UM CpeHeroaoBas

— (5.10)

/ t

rae ¢ — BpeMs HaGMONEHMIA, BHIPAXEHHOE B Me-
cAlax WM roaax;

CPEIHSASA CKOPOCTh OCAJIKM BCETO COOPYKEHHS

_4 (5.11)

TIE F — YHUCIO HaOMOoTaeMbIX MapoK.

5.1.5. Ing oueHKA TOYHOCTH TPUBENSHHBIX B
nyHkre 5.1.4 BunoB aedopManuii MCONB3YIOT Clie-
ayromue ¢popMynbl. CpelHUE KBaXPATUIECKHE IT0-
TPEIIHOCTH OnpeneaeHs aGCOMIOTHEIX ¥ TEKYLIMX
0CafIoK:

2 2 2.
msi = mHi + mHO,

2 2 2 (5.12)
5, (rex) = MH;,y + My

e my, my, mg — CPEIHUE KBAPATHYECKUE
TIOTPEIIHOCTI ONPEETICHMS
OTMETKM OCRIOYHOM MapKy
B HYJICBOM, i-M U TEKYILLIEM
LIVIKJIaX MI3MEPEHII.
IIpu My, = My = My, = Mg TONYIUM

mg = my2. (5.13)



B stoM cnydae nns aedopmaliuii, BEIMACICH-
HBIX 110 opmynam (5.6)—(5.9), morpemrHoCTH HO-
JIYYAIOT U3 COOTBETCTBYIOLUX BBIPAXEHUM:

Mys,n = Mas, = 2my; (5.14)
2m

m, = —L—H; (5.15)

my = TzfiJ?T . (5.16)

Dopmyabi (5.14)—(5.16) IOIyYEHH! IIPH OLU-
HaKOBOM TOYHOCTH OMpeNeJIeHUs OCaTOK MapOK.
IlpeneabHyio MOTPEIIHOCT OCaAKU MapKu MpH-
HUMAIOT paBHOM

55 = 3my (5.17)

5.2. Maremarudeckas oGpaborka
IUIAHOBBIX A3Mepenuii

5.2.1. IlpenBapureNbHbIe BEIMUCIEHUS PE3Yb-
TaTOB ITOJIEBBIX M3MEPEHUA BKIIIOYAIOT:

00paGoTKY YIITOBEIX U TMHEHHBIX UBMEPEHHH B
TIONEBBIX XypHanax;

KOHTPOJb U OLIEHKY TOYHOCTHU ITOJIEBBIX U3ME-
peHuit;

cocTaBlieHue paboyeit cxeMbl nehopMaluoH-
HOWM CETH.

5.2.2. YpaBHMBaHME JMHENHO-YTJIOBBIX U3Me-
peHuit 1edOpPMALIHOHHBIX CeTeil BBITOMHAIOT, KaK
MPaBWIO, MAapaMeTPHIECKUM criocoGom Ha DBM.
MOXHO MCIT0J1b30BaTh IIPOTPAMMbI YpaBHUBAHUA,
VYUTHIBAIOIIME IOTPEITHOCTH MCXOOHBIX MaHHBIX
(1.€. MyHKTOB OIOPHOI CETH).

5.2.3. OueHKa TOYHOCTY YPaBHMBaHUS COCTO-
UT B BEIYHCJACHHM CpEAHEH KBaApaTHYECKOI ITO-
TPELIHOCTH €OUHUIILI Beca U no ¢opmynam (4.3)
u (4.4) 1 cpeaHeit KBaApPaTHYECKOM MOIpPeIIHOC-
TH OTIpedeeH!s KOOPAMHAT 1o (GopMynaM:

my =pnJO,.;
(5.18)
my =M Qyia

rae Q. u Qy — BECOBbIe KBajpaTuyHsie Kod¢odu-
LIMEHTH! 110 OCAM KOOPAHMHAT, 1O-
JyqaeMbie B pe3y/IbTaTe ypaBHUBa-
HUA.

5.2.4. [Ins pasnuyHbIX 3MaHUA U COOPYXEHMI
BBIYMCIISIIOT CAEAYIOIIKEe BUABI MJIAHOBLIX CMEIIE-
HUH’:

ITOJIHBIC WM a0COIOTHBIE CMELUEHUS

0.
Sy =% =% (5.19)
0. ’
Syj =Y;—Yj;

cpeauue CMCIUCHHUA

S =
xcp s
n " (5.20)
s,
SJ'cp i

Pa3HocTH cMeLUeHMI [TO OCH X BHIYUCIAIOT 110
dbopmynam:

(Asnm)xj = (Sn)xj —(Sm)xj’ (5.21)
(ASn)ijJ‘H =(Sn)xj+1 _(Sn)xl‘, (522)

I 1, m — HOMEpPa HabMONAEMbIX HYHKTOB.
3HAYCHMS Pa3’HOCTel CMEICHHI TI0 OCH Y Ha-
XOAST U3 aHAJIOTUYHBIX BHIPAXECHUM.

5.2.5. OUeHKY TOYHOCTH TUTAHOBBIX CMEIICHMIA,
BHIYNCITEHHBIX IO hopMyaaM (5.19), (5.21), (5.22),
BHITIOJIHAIOT 110 aHamoruuHeiM (5.13) u (5.14)
¢dopMyaM, C 3aMEHOH B HHX MOTPEIHOCTH my,
Ha TIOTPEIIHOCTH M, WM m,,

5.2.6. CymieCTBEHHOM XapAKTePUCTUKOI TIaHO-
BBIX JechopMaiii IS BLICOTHBIX COOPYXEHMH SIB-
JisteTcs KpeH. B mMHeitHoi Mepe KpeH BblYMCIIeTCs
nio dopmyne (4.21). CpenHasn KsagpaTudeckas 1no-
IPEHIHOCTh OMpeleNieH!s1 KPeHa C JBYX ONOPHBIX
IIYHKTOB BhumCNsgercs no dopmyne (4.25), a npu
croco0e orpeeNieHHs] KpeHa HaKJIOHHBIM IIPOEK-
THpOBaHUMeM — 1o ¢opmyne (4.29).

5.3. Koppeasumonnsii ananms
BennamH nedopmanmii

KoppensauuoHHbI! aHAIX3 BHIIOJIHSIIOT C Lie-
JIbIO YCTAHOBICHUS CBA3Y MEXIY BEIMYNHAMU 1€~
dopmauuii 31aHUH U COOPYXEHUH U BO3MOXHEI-
MH NPUYUHAMM WX BO3HUKHOBeHUA. [Ipeasapurenn-
HOE€ CYXIEHMEe O BHIC KOPPEIALHOHHON CBS3U
eJIal0T Ha OCHOBE M3ydeHHs rpaduka, no OQHOM
OCH KOTOPOTro OTKJIaIbIBAIOT BENMYMHBI nedop-
MalMid, a Mo APYroi — BENMMYMHBI, XapaKTepu-
3yl0Iiue U3MECHEHHMS TOTO WIM WHOTO (axropa
(pocT Harpy3Kd Ha OCHOBaHHeE (yHAaMEHTA, KO-
JIe6aHNEe YPOBHS IPYHTOBBIX BOA, U3MEHEHUE TEM~-
nepaTypsl 4 T.A.).

Crenens cBS3M onpefensercd kodbduuueH-
TOM KOppensaumn

3 (% - D0 - )
P (5.23)
no,0,

e x = [%]— Hy= L:—] — cpemHue apudmernyec-

KU€ BENVMYUHEL;
1 — YHCIO HAOMOAeHMI;
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— CPpEIHHUC KBaApaTU4cC~
K¢ OTKJIOHCHUA X K y

s oeHKHM HaleXHOCTH Ko3dhdulmeHTa Kop-
pensumu npy # < 50 mcnone3yior Kpurepuit Ou-
mepa [16].

IIpu uucne » > 50 peKkoMeHAYETCS I Cpel-
HEro KBaJpaTMYECKOro OTKJIOHEHHS Ko3hduim-
€HTa KOppensiiuu npumensaTs hopmyny [18]

1-r2

o(r) = o (5.24)

CB#3b sIBIISIETCS YCTaHOBHeHHOﬁ, €CJIX BBIITOJN-
HSAETCHA YCIIOBHUEC

r 2 30(r). (5.25)

B 3akmoueHue cocraBisieTcss ypaBHEHUE per-
peccui, KOTOpoe 110cyie aHaN3a MCTIONb3YeTCs I
nporHo3a [16). Hibke mpuBOAUTCS ypaBHEHUE per-
peccur Hauboee IPOCTOro M MHUPOKO PACIIPOCT-
PAaHEHHOIO Ciyyasi JIMHEHHOW KOpPpEIALUOHHON
CBA3U

Xj =X =py(t; 1), (5.26)

TIe Py — K03 HULMEHT perpeccuy X Ha f, BHI-
YUCIEeHHBIN 110 hopMye

ox
Pxse=r—. (5.27)
G
VpaBHeHHE pErpecCHU MCHONB3YIOT s
NIPOTHO3UPOBAHUSA CMEICHUI COOPYXEHUI U UX
OCaJOK.

IIprmep BoryucneHnsa KoadduiuenTa Koppe-
JSALMY TOMEIIEH B NIPWIOXeHUH 16. B npunoxe-
HMM BBHIYUCACHB! KO3OGMUIUEHTH KOppeaIIun IS
MapoK C MaKCUMAaJIbHON, MUHUMAJILHON U Cpen-
Helf ocaaxoil (COOTBETCTBEHHO, Mapku 2, 18, 14),
KOTOpBIE OKA3AINCh paBHEIMH F, = —0,970, 1, =
=—0,936, », = —0,984. 3ateM coracHO mpuBe-
IeHHoi dopmye (5.26), orpaxalouieil NpaMoIH-
HEMHYI0O KOPPENSTUVOHHYIO CBSI3b, COCTABICHBI
YPaBHEHHS PETPECCUH, KOTOPHIE MMEIOT BUIL:

x; =-1,17¢; +1,26; (mapka 2)
y; =-0,875¢; +3,20;;  (mapxa 18)
z; =-1,098¢; +1,78. (Mmapka 14)
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BrluuCIeHHBIE YPABHEHUSI pETPECCUM [TOJTHBIX
(abCcomoTHBIX) OCAJOK B PasiMYHbIX LIMKIAX 10-
3BOJUSTIOT ONpPENEATh BEJIMYMHBI BEPTUKANBHBIX
nepeMeleHU B 000 MOMEHT BpEMEHU ITOCIe
Hauvaja 3arpy3Kyl OCHOBaHUS M IPOrHO3HPOBATh MX
Ha HECKOJBKO LIMKJIOB BIICPEN.

5.4. Anamu3 m odopmnenue
MATEPHANOB MOHUTOPHHIA

Criocobs1 00paboTKH U oopMICHUA Ma-
TepHUanoB IO pe3yiabTaTaM HaGMIOAeHMI 3a Ae-
dopMauusaMm pacCMOTPEHBI HA IpUMepe Hau-
6o0Jiee pacIpOCTPAHEHHOIO BUAA reoAe3Hyec-
KHX paboT — HabI0ACHNE 33 0OCaAKAMU COOPY-
KEeHMH.

TTocne npeaBapuTeabHO 06pabOTKM HUBE-
JUPOBAaHMA, YPABHUBAHUSA U BHIYMCJICHMS OT-
MeTOK aeopMaIImOHHOM CeTH AaJbHEHIYIO 00-
paboTKy, aHanu3 4 odbopMJieHHe MaTepua-
JIOB BHIUIOJIHAIOT B CAEAYIOLIEI MOCIeNOBaTENb-
HOCTH:

1) mocne Kax0ro nocAeAyIOero LUKia u3-
MEpEeHHI COCTaBISIOT BEAOMOCTH IIOJIHBIX, Te-
KYIIUX K CPEMHMX OCaAOK (TpuaoxeHue 12); BbI-
YHCALIOT CpeIHME KBAAPAaTHYECKHE ITOTPEeLIHO-
CTH OCanoK m ; BeeX NePOPMALMOHHBIX MapoK
no gopmyine (5.12). Ecnn ocanxu S; He npeBH-
AT 3m, TO NENAeTCs BHIBOL O TOM, 4TO fe-
¢dopManu CTPOUTENBHBIX KOHCTPYKIIMH Haxo-
ISTCA B Ipefenax TOYHOCTH FeORe3NIECKUX M3-
MEpEeHMI.

2) COCTABJISAIOT CXEMY PacIoioXeHus aedop-
MAIlOHHBIX Mapok GyHIaMEHTHOH IUIUTHI 37a-
HHUS ¥ BBEIYEPUYMBAIOT CXCMY HM3OJIVHUMA paBHBIX
ocamok (mpwroxenue 13) mo BenmumHaMm aGco-
JIIOTHBIX OCAIOK IOC/Ie KaXIOro LMKJIA M3Mepe-
Huit. Takasg cxeMa Aaer HarJgHOE TIpencTaBie-
HHE 0 COCTOSIHUU AedopMalinii TPYHTOB B OCHO-
BaHuM HYHIAMEHTHOM IUIMTH B JAHHBIH MOMEHT
BpPEMEHM;

3) cocTaBisOT pa3BepHYTHIE TPAGUKHA TONMHBIX
OCaJIOK BCEX WIM BHIOOPOYHO AeHOPMALMOHHBIX
MapoK B Pa3IMyYHEIX IUKIax HabmomxeHuwi (mpu-
goxenue 14);

4) cocTaBasAIoT rpadvKK 0CANOK HECKOJIBKUX
MapoK C MakCUMAJBbHOM, MUHUMAILHOM U Cpel-
Hel ocafKkaMyl € LeNbI0 NPeaBapUTENbHOTO CYX-
JACHUSI O BUAE KOPPEIILIMOHHON CBA3U (IpHITOXKE-
Hue 15);

5) g Kaxnporo HUKiIa U3MEPEHHil nPOU3Bo-
JSIT OLEHKY TOYHOCTH;

6) B ciydae BBIIOJHEHMS KOPPEISLMOHHOIO
aHaMM3a BEIYMCIIOT KO3G(MUIIMEHTH KOppesun
C OILICHKOH UX HamexXHOCTH (npwioxenue 16) u
COCTABJLIOT YPAaBHEHME PEIPECCUU.



06paboTKy 1 0POpMICHHE Pe3yIbTaTOB U3Me-
PeHUst TUIAaHOBBIX e opMalMit BLINONHAIOT COIIac-
HO pasgenam 4.2 ¥ 5.2. B npunoxenun 17 npuso-
uTcs rpapuyeckoe opopMIEHUE YaCTHLIX KPEHOB
g, ¥ q,, TIONHOTrO KpeHa O M ero HalpaBleHMd,
BBIYMCIICHHBIX 110 hopmynam (4.17)—(4.19). B npu-
Joxenuu 18 mpuseneH npumep odOpPMICHUS U3-
MEPECHUI LIMKIIa MOHUTOPHHTa OOJIBLIENPOIETHO-

nmpeABapuTeNbHas o0paboTka II0NEeBBIX U3Me-
PEHMUIA;

pelieHHe IPIMBIX M 0OPaTHBIX TMHEHHO-YIJIO-
BBIX 3aCeYeK;

CTPOroe ypaBHUBAHHE JMHEUHO-YIVIOBRIX M
BBICOTHBIX CETEM;

npeoOpa3oBaHUe KOOPAUHAT;

MpeIoCTaBlAeHUE Pe3yNbTaTOB MOHHUTOPHHTIA B

r0 coopyxeHus [15].

5.5. Ilporpammuoe obecnevenme
MaTEMATHYECKO# 00padoTKn

IlporpaMMHOe oGecnieyeHHe TeoNe3NYeCKo-
FO MOHNTOPMHTa 3a AehopMaLUsMU Habmonae-
MBIX KOHCTPYKIUI HO/KHO peiaTh CReAyloline

3aJa4yu.

repenavya MojieBHIX JaHHBIX M3 HaGmoxarennb-

TaGIMYHOM MY rpaduIecKOM BHIE.

B HacTos1ee BpeMs OTCYTCTBYET eIUHAas IIpo-
rpaMMa, CITOCOGHAs PEeLIUTh BCE TIOCTABICHHBIC
3aayy OMHOBPEMEHHO. B cBs3M ¢ 3THM ITpHU IIpo-
BEACHHUHU TeoAc3U4CCKOro MOHUTOPUHIA HUCIIOJNb-
3YIOT HECKOJIBKO re0Ie3NYeCKUX MPOrpaMM, KOM-
IUIEKCHOE MCIONb30BaHUE KOTOPBIX ITO3BOJSIET
NOMHOCTBIO PCIUMUTL CICAYIOIINEC 3adayd, IMPUBC-
IeHHbIe B Tabnuue 5.1,

HOM CTAaHLUHUHM B KOMOBIOTEDP;

Taoanuma 5.1

ITporpammuoe
ofecreyeHue

OCHOBHEIE 33124,
pelllaeMble MIPOTPAMMHBIM 0GecneYeHueM

MAPSUITE+

1. Ilepeaaya RAHHBIX U3 MCKTPOHHBIX TAXEOMETPOB.

2. YpaBHMBaHME XOIOB U IUTAHOBRIX CETCH 110 METOAY HaUMEHbLIMX KBafipaTOB U OMCK
rpyOBIX OIIKGOK.

3. I'paduueckuii penakTop Wist co3nanua uudpoBoit Mofenu penbeda.

Geo-Basic

1. Beaenue Katamora KOOpAMHAT M OTMETOK IeOfe3nYeCKMX MYHKTOB.

2. BeramcieHre 00paTHBIX YITIOBBIX 3aceqeK.

3. BeruMciieHE MPSIMBIX YIJIOBBIX 32CEYEK.

4. BoluMcieHME IPUBI3KM K CTCHHBIM pelepaM TOYEK BHEHEHTPEHHOTO CTOSHHS.
5. PelieHne JIMHEHHBIX 3aCEYEK.

6. BrluncneHe TEOMOINUTHBIX XOH0B (B TOM YMCIE XOXOB C KOOPAMHATHOM IPUBS3KOM,
BHUCSIYMX XOIOB, XOl0B-BCTaBOK).

7. BriumucieHHe HUBEJIMPHBIX XOHOB (B TOM YNCE BUCSIYMX).

8. O6paboTKa XypHaJia TaXeOMETPUYECKON CHEMKM,

9. Penrenye oOpaTHBIX reoAe3HYSCKHUX 3a/1aY.

10. Ilepecuer NPAMOYrONBHBIX KOOPOMHAT M3 OJHON CHCTEMBI B IPYTYIO.

CREDO DAT 3.0
HixeHepHas reone3us

1. mMnopT AaHHBIX, HONYYEHHBIX C SNIEKTPOHHBIX PEruCTPaTOPOB M TaxeoMeTpoB B dop-
marax — Sokkia (SDR2x, 3x), Nikon (300, DTM400 710, RDF), Geodimeter (ARE,
JOB), Leica (GRE, GSI), Topcon (GTS6, GTS7), Zeiss (R4, R5, Rec500, RecE),
YOM3 (2TAS, 3TAS).

2. UMnopT AaHHBIX HEMOCPEACTBEHHO C Ipubopa 3TAS.

3. Umnopt xoopaunar (X, Y, Z), IaHHbIX #3MEPEHHI U3 TEKCTOBHIX (paiioB B IIPOU3-
BOJILHBIX (popMaTax, HaCTPAUBAECMBIX MONb30BATENCM.

4. IlpensapuTenpHass 06paGoTKa M3MEPEHMIl, YIET PAa3IMYHBIX MONMpPaBOK — aTMocdep-
HBIX, 33 BIMAHMEe KPUBU3HEI 3eMIX U peppaKiiuyl, Mepexos Ha MOBEPXHOCTb OTHOCUMO-
CTU, Ha IUIOCKOCTh B BRIOMPAEMBIX ¥ HaCTpaWBaeMbIX II0JIb30BATENIEM TIPOEKIMAX.

5. BrisBieHye, TOKAMM3aLMA M HENTpaATU3aLMs TPYOBIX OLUMGOK B JTHHEMHBIX YITIOBBIX
U3MEPEHUIX ¥ HUBETMPOBAHMH aBTOMATHNECKH.

6. COBMECTHOE CTPOro¢ ypaBHMBaHHE I10 METOAY HAMMEHBUIMX KBaAPAaTOB JTMHEHHO-
VTJIOBBIX CETel reofe3u4ecKoil OCHOBH PasHBIX PopM, KIacCOB X MeTONOB (KOMOHWHAa-
UM METOAOB) CO3A4aHMA C Pa3BePHYTOH OLEHKOI TOYHOCTH, BKTIOHAKWINEH 3JUIHICH
on6oK.

7. YpaBHUBaHHE CUCTEM U XOIOB FCOMETPHYECKOTO, TPUTOHOMETPUUYECKOTO HUBEIMPOBAHHS.
8. O6paboTKa TaxeoOMEeTPUUECKO# cheMKH ¢ GOPMHPOBAHUEM TOMOrpadUIECKNX 00BEK-
TOB M X aTpUOYTOB IO NaHHBIM TIOJIEBOTO KOAHPOBAHMS.
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Oxonuanue mabauyst 5.1

TIporpammHOe
obecreucHue

OcHOBHEIE 3a1ay,
pelIaeMbie POrpaMMHBIM obecrieyeHueM

9. IIpoexTHpoOBaHUE ONMOPHBIX FEONE3NYECKUX CEeTEH, BRIOOP ONMTUMAILHOM CXEMbI CETH,
HEeOGXOXMMEBIX U JTOCTATOYHBIX M3MEPEHUH, 000D TOYHOCTH M3MEPEHHUI.

10. Hactpoiika BHIXOZHEIX HOKYMEHTOB ITOL CTAHIApThl IPEANPUSTUS TOJIL30BATENS C
HCITIONb30BaHMeM ['eHepaTopa OTYeToB.

11. Odopmienne B KOMIOHOBIIMKE YepTeXeldl U meyaTb rpaduueckux HJOKYMEHTOB U
IUIZHLIETOB,

12. DxcmopT naHHBIX B cucTeMbl Mapinfo, ArcView, B OTKpBITEIN 0OMEHHBIH GopMar, B
HacTpauBaeMble Nonb3osareneM dopmarsl, B gopmar DXF.

HHUBEJIHWP 1.0 Kame-
pansHasg 06paboTka reo-
METPNYECKOTO HUBENHUPO-
BaHUA

1. ITpexpapurensHas 06paboTKa U3MEPEHMIA; aHAIU3 COOTBETCTBIA TPCOOBaHMSIM HOPMa-
TUBHBIX JXOKYMEHTOB [ ABYX TOPHM30HTOB, JIEBOTO U JIPABOIO X043, [IPSIMOro U 0O6paTHOro
xox1a.

2. Pacuer morpaBoK 3a nepexol K HOPMaIBHBIM BbICOTaM Wia HuBeimposanwst I—11 xiaccos.
3. PacueT npeBbilteHUI IS ypaBHUBAHMS, pacyeT MPEABAPUTENLHBIX OTMETOK, GopMu-
pOBaHUeE TOMOJOTMH CETH, aBTOMAaTUYECKII aHAIIM3 ITOJTUIOHOB C NPEeABAPUTENbHOI OLIeH-
KOM TOYHOCTH U3MEPEHUH,

4. Pacyer ciyyaiiHbIX U CUCTEMaTHYSCKUX OIIMGOK HUBETMPOBAHMS.

5. ITapaMeTpuyeckoe ypaBHUBaHUE ceTel.

Auto Desk Servey 1. AMIOpT JaHHBIX, ITOMYYCHHBIX C JIEKTPOHHBIX PETUCTPATOPOB M TaXEOMETpa.
2. VpasHMBaHue JAHHBIX [TOIEBOM CHEMKH POM3BOMUTCS 110 METOAY HAUMEHBIIIMX KBAAPaTOB.
RGS 1. O6paboTKa U ypaBHUBaHUE TIOObIX TCONE3MYECKUX CETEI.

«ITudarop» (Pythagoras)
ADW Software, benbrusa

1. IMIIOpT OaHHBIX C Pa3sMUYHBIX BHELIHNX HAKOIIKTENEH (TaXeoMeTpoB).
2. Berpoennoe saapo CAD (ue Hyxen AutoCAD).

3. IIpeoGpazoBaHue KOOPAMHAT B pa3inYHbIe CUCTEMBI KOOPIMHAT.

4. BeIYMCIIEHHE 3aCEYeK.

5. AIITpOKCHMALIMS TOYEK JIMHUEH, AYroil M OKPYKHOCTBIO.

6. OTPHCOBKA rOPU3OHTANICH.

Leica Lis CAD (u Leica Geo
Office)
Leica Geosystems, I1IBeii-
Lapus

1. MmiopT aHHBIX ¢ BHEIIHUX HakomMTeNei (TaxeoMeTpoB).

2. YpaBHUBaHMeE JMHEHHO-YIJIOBHIX ceTeit oOoi KoHburypaym.
3. TIpeoOpasoBanue KOOPAMHAT.

4. Cozganue 1udpoBoit MOAEIHL.

CADdy
ZIEGLER Informatics,
Fepmanus

1. IMnopT NaHHBIX C TAXEOMETPOB.

2. YpaBHMBaHHE re0c3UYECKNX CCTCH.
3. Cozpanue ndpoBbIX KapT.

4. Pacyer ¥ OCTPOCHUE TOPU3OHTANICH.

GeoMoS
Leica Geosystems, IIIBeit-
Hapus

IIpeanasnavaeTcs Wi MOCTOTHHOTO KOHTPOIS 33 CMCHICHUAMHU M JedopMalysiMu co-
OpYXeHMit, 3maHmit, oTKocoB U Namb. OHa 6asmpyercs Ha TexHoxoruu Client/Server u
00ECHCYMBACT HAIEXHOE CICXKEHME 3a YCTOMYUBOCTLIO OOBEKTOB Gyaronapsi coOCTBEH-
HOM MHGOPMANMOHHOM CUCTEME M MCITONb30BaHUIO Pa3HOOOPa3HBIX METOAOB aHAIM3A.
B nee MoxeT 6biTh BKIIOYeHO Heckoiabko TPS, GPS H MereoposornyecKux AaTuvKoOB.
Mecrononoxenne TPS onpegensiercss u KOHTponupyercsa nocpeacrsoM GPS wm 3ta-
JIOHHBIX U3MEPECHMIA.

Kpome Toro, JauHasg cUCTeMa pacrofiaraeT THOKOM CUCTeMOI YIpaBlIeHUA IUKIaMH U3-
MepeHMit, AUCTAHIIMOHHBIM HOCTYIIOM K Pa3sHOOOPa3HbIM CPeACTBaM CBA3M (MOIEMEI,
KabenbHbIe ceTH, LAN), GYHKUIMOHANOM JJIS aBTOMAaTHYECKUX PAcYETOB M pasHOOOpa3-
HBIMM BO3MOXHOCTAMH rpaduueckoro npeacraBieHus. bnarogaps npuMeHeHHIO Ga3bl
JaHHBIX MMEEeTCA BO3MOXHOCTh MAHMIYINPOBAHNS, 0OpaboTKY M COXPaHCHUA OONMBLIMX
o6pemoB uadopMmannu. GeoMoS cocrout U3 ABYX NMPOrpaMMHBIX KOMIIOHEHTOB. Monitor
1 Analyzer. GeoMoS Monitor 3aHuMaercs ynpasieHneM gaTdMKamu, c6opoM, 06paboT-
KOM ¥ nepegayeif JaHHBIX, a TAKXKE MCIOJb3yeT B paboTe pa3sHOO6pa3Hbie KOHTPOIUPYIO-
e 1 nadpopManmoHHbie GyHkumu. GeoMoS Analyzer — 5TO cucreMa, pegHa3sHaveH-
Has Ui rpadudeckoro MpeaCTaBiieHMs U aHaMM3a pe3yAbTaToOB U3MEPEHUH.

(Word, Excel)

AutoCAD IIpemnasnavaerca mia rpadbudeckoir 06pabOTKH MOJIEBBIX MEOJC3NYECKMX M3MEPEHUI H
oG opMIICHHUS Pe3yIbTaTOB BEIYMCICHUIL.
Microsoft Office INpennaznavyaercs A5 06pabOTKM IeoAe3NMYeCKIX U3MEPCHNH U MPENOCTaBICHHA pE3yib-

TaTOB B TaGNMYHOM M rpadpUYeCKOM BHIE.
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6. ABTOMATHA3HPOBAHHBIE METOIbI
TEOJAE3MYECKOI'O MOHUTOPUHIA
BBICOTHBIX 11 BOJIBINEITPOJIETHBIX
3/IAHNH 1 COOPYXEHUM
B MPOLIECCE SKCILIYATAITUUA

OnbIT MHOT'OJIETHETO I'€O/IE3UYECKOro obecne-
YeHMs CTPOUTENECTBA MMOATBEPAWI HAIEXXKHOCTh K
ONEPaTHBHOCTD TE0/IE3MYECKUX METOAOB B ITPOLIECCE
cTpouTennbcTBa. IocneaHre QOCTIDKEHHST HAYKH K
TEXHHMKHM TIO3BOJIIIN Ha Ga3e arpoGHpPOBaHHBIX U
TIPOBEPEHHBIX Ha CTPOiKax METOAOB CO3MATh CTa-
HMOHApHBIE CHCTEMBI KOHTPOJS TeOMETPHYECKHX
[apaMeTpOB BBICOTHBIX M GONMBLICTIPOACTHBIX 30a-
HHIL M COOPYXEHHIl B aBTOMaTHYECKOM PeXHMe
(B peasibHOM MacmiTabe BpeMEHM) B MPOIECCE K-
cunyarauud [7], [8], [9], [10], xoToprie nnbo no-
TOJHAIOT TPAOAUIMOHHBIE METOALI U3MEPEHMIA,
00 3aMEHAIOT UX HOJHOCTHIO.

IIpu ocHaleHuy cTallMOHAPHBIX CHCTEM reo-
JIe3U4eCKOTO MORMTOPKHIA OJIOXUTENBHBIH OTIBIT
KCIONBh30BaHMS HALWIM AP BHICOTHOM CTPOUTEITh-
CTBE BUACOIMIPOCTATHYECKIE CUCTEMB], BHIIEOU3-
MEpHUTENbHBIE CHCTEMB U3MepeHHs KonebaHnii u
TTAHOBEIX CMELICHUM BepXa COOPYXEHMH, cucre-
MBI Ha OCHOBe OOpaTHBIX OTBECOB isi Gonbiiie-
TIPOJIETHBIX COOPYXeHUI M1 aBTOMAaTU3UPOBAaHHEIE
CHCTEMBI Ha OCHOBE MOTOPH30BAHHBIX NEKTPOH-
HBIX TaxeOMeTpoB. CHUCTEMBI Ha OCHOBE CIIYTHHKO-
BBIX TPUEMHUKOB B HACTOSIUEE BPEMS ITPOXOIST
OIBITHYIO anmpo0alMio ¥ TIO3TOMY B HACTOSIIEH
METOAMKE HE PacCCMATPUBAIOTCSI.

6.1. ITopsinok npoexTHPOBAHMS,
Pa3padoTKH B CO3NANMN
ABTOMATH3HPOBAHHBIX CHCTEM
konrpons (ACK) nedopmanmii
B Nponecce SKCIUTyaTaAnu|

6.1.1. Heo6x0oauMOCTb CO3TaHMA aBTOMATH3H -
POBAHHO# CHCTEMEI KOHTPOJIA AehOPMALMK B TIPO-
ecce IKCIUTYyaTallMu OIPEREAIOT TeHepaNbHBIN
MPOEKTHPOBIUMK, 3aKa34YHUK, OPraH 3KCHEPTH3HI
NPOEKTa M HaA30PHBIN OpraH.

6.1.2. K npoeKTpoBaHHIO U pa3paboTKe aBTO-
MAaTH3HPOBaHHBIX CHCTEM MOHUTOPMHIA CTPOUTETb-
HBIX KOHCTPYKLIMIA IPUBJIEKAIOT OPTaHU3ALMH, 00-
JIaJaIoNIHe HAYYHO-TEXHWICCKUMHU KapaMu € Npo-
$wipHEIM 00pa3zoBaHueM, Heobxoaumoi npudop-
HO-MHCTPYMEHTANbHOM 6a30ii ¥ METPOJIOTNYECKOM
naboparopueil, akkpeauroBaHHoi Pocrexperynu-
POBaHMEM U CTPOUTEJILHBIMU JMLIEH3USIMHA 110 Ha-
MpaRIeHUIO AesITeNbHOCTH «[IpoeKTpoBaHUE»,

6.1.3. PaGoThI IO IPOEKTUPOBAaHUIO, Pa3paboTKe
U CO3IaHMIO aBTOMATH3MPOBAaHHEIX CHCTEM KOHTPO-
151 (ACK) ocyilecTs/sioT Ha OCHOBAaHUM JOTOBOPa
C 3aKa34YMKOM CTPOMTEJ/ILCTBA, EHIIPOCKTPOBIUH-
KOM WX CIYX00ii 3KCIUTyaTalluy COOPYKECHUA.

6.1.4. ®uHaHcupoBaHue paboT O CO3AaHUIO
aBTOMAaTM3UPOBAHHBIX CUCTEM KOHTPOJS [HOJDKHO
OBITh NIPEAYCMOTPEHO B CBOAHOM CMETE Ha MPOeX-
THPOBaHHE, CTPOUTENLCTBO WIH PEKOHCTPYKIIHIO
00BeKTa.

6.1.5. CocraB u 061eM paboT 110 IPOEKTHPOBA-
HUIO, pa3paboTKe ¥ CO3AAHMIO aBTOMATH3NPOBAH-
HbIx cucteM KoHTpons (ACK) onpenensier «Tex-
HMYeCcKoe 3afiaHne». BO3MOXHO COCTaBjieHHE OT-
JENBHBIX TEXHUYECKUX 3alaHMil Ha NPOEKTHPOBa-
HME M U3TrOTOBJIEHUE.

6.1.6. TexHuyeckoe 3a]aHNe Ha IPOEKTUPOBA-
HHE aBTOMAaTU3HPOBAHHBIX CHCTEM KOHTPOISA
(ACK) npenycmaTpuBacT CIEOYIOLIME Pa3ACbL;

Lesb paboT;

COCTaB CHCTEMBI;

OCHOBHbIE€ METPOJIOTHYECKHE XapaKTePHCTHKH
CHCTEMBI;

COCTaB MPOCKTHOI NOKYMEHTALNH;

CPOKH BHIITOJIHEHHUS paboT;

Ppe3ynbTaThl paboT.

TexHudyecKoe 3aHaHNe YTBEPXAAIOT TFeHIPOeK-
THPOBILMK U 3aKa3YUK O0OBEKTa.

6.1.7. Ha oCHOBaHMM TEXHMYECKOTO 3aMaHHS
paspabarnisalor «IIpoext ACK» B cocTabe:

UCXOIHbIE JAHHBIE U 0COOEHHOCTH KOHCTPYK-
MM COOPYXEHMS;

PAcCMOTPEHHE BAPMAHTOB PEIICHUA 3aa4H;

BLIOOD OCHOBHOTO BapMaHTa CHCTEMEI;

MOSCHUTENbHAS 3aMMcKa (NpUHLUIIHAIbHAS
cXxeMa M3MEepEeHMit, COCTaB CHCTEMBI, YCTAHOBOY-
HOe 0GOpYAOBaHUe CHCTEMbl, U3MEPUTENTbHOE 000~
pyanoraHue, pabouee MECTO oiepaTopa, MporpaMM-
HOe obecrieYeHue);

anroput™ paboThl aBTOMaTU3MPOBAHHOM CHC-
TEMBI;

pacyeT TOYHOCTH CHCTEMBI;

METPOJIOTHYECKOe 00ECIIeYCHNE CHCTEMBI;

TeoHe3nIECKoe 00eCIIeYeHUE MOHTAXA CHCTEMBI,

IITATHl ¥ PEeXUM paboTh;

TeXHUKA 0e30MacHOCTH,

CMeTHas 4acTh;

crieunduKamus.

To4HOCTb CCTEMBI AOJDKHA 00eCIIEYHBATD U3~
MEpEHHE C MOrpelIHOCTIO He Gojnee 0,2 Bemmym-
Hbl AeOpMaIH, TOTTYCKAEMOM [IPOEKTOM.

6.1.8. PaGoyuii MPOEKT CUCTEMBI JETANMM3UPYET
TeXHUYecKue pelieHUs1 «IIpoexra» B yacTH MeCT
KpPEIJICHUA YCTaHOBJICHHOrO OGOpPYHOBaHUA, HMX
KOHCTPYKLMM, cItocoba KpervieHus1, JeKTpHIeC-
KHMX CXEM CUCTEMBI ¥ IIPOrPaMMHOI0 00ECTICYEHHS.
B «Pa6GoyeM IpoexTe» NMPUBOAST IIPOEKTHbIE KO-
OpAMHATH Pa3MEIUCHUS YCTAHOBOYHOIO M M3Me-
PUTENBHOTO OGOPYXOBAaHUS CUCTEMBI M MHCTPYK-
[IMIO IO MOHTaXY 000OpyNOBAHUS.

6.1.9. Paspa6oTka aBTOMATH3MPOBAHHOMN CUC-
Tembl BeneTcss Ha ocHoBaHuu I'OCT 34.201—89;
00s13aTeIBHBIMU TEXHUYSCKUMMU JIOKYMEHTaMM SB-
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Jstiorcst «PYKOBOACTBO IO IKCIDIyaTralldd CHCTe-
MbD» U «IfacmmopT cuCTEMED.

6.1.10. «PyKOBOICTBO I10 3KCIUIYaTALUH CUCTE-
MBI» JOJKHO COXEPXaTh CIeNYIOIIUe pasielIsl:

HAa3HAYCHUE CHUCTEMEI;

TEXHUYECKHNE XapaKTEPUCTUKHA CUCTEMBI;

COCTaB CHCTEMBPI;

YCTPOKCTBO U paboTa CUCTEMEL;

TIOATOTOBKA CHCTEMEI K pabore;

BEITIOJTHEHUE U3MEpPEHMIl B aBTOMATHYECKOM
pEXUMeE;

00paboTKa U aHANM3 pe3yJIbTaTOB N3MEPEHMIA;

TeKyllee 00CIyXXUBaHUE CUCTEMBI;

TeXHUKa 6e30IMacHoCTH.

6.1.11. B «ITacnopre cucTeMbl» MPUBONAT:

ob11I1e CBENEHUS O CHCTEME;

OCHOBHBIE TEXHMYECKHE JAHHbIE U XapaKTepH-
CTUKH;

KOMIUIEKTHOCTb CHCTEMBI,

KaTaIol' UCITOMHUTEIPHEIX KOOPAWHAT U3MEPH-
TEIBHOTO U YCTaHOBOYHOIO O0OPYAOBAHMS CUCTEMBL

CBUIETEIECTBO O METPOJIOFUYECKOI KATHOPOB-
K€ CUCTEMB,

rapaHTUiiHbIE 00513aTENBCTBA;

MCHOJHUTENBHYIO CXEMY SNIEKTPUYECKUX COTIM-
HEHUH.

6.1.12. TIpueMKy aBTOMATH3MPOBAHHEIX CHCTEM
xoHTponsa (ACK) B 3KcIUTyatanuio Mpou3BOIAT B
coorperctBuu co CHull 3.01.04-87.

6.1.13. OnHUM M3 OCHOBHBIX JOKYMEHTOB TIpA
TIpUEMKE CUCTEMEI B SKCIULyaTalyio gpiasiercs Per-
JIAMEHT CHUCTEMBI, OTIpee/IIoIIMi peXUM paboTHI,
TabIMILy pacyeTa MaKCUMANBHBIX JedopManuit Ha-
GmogaeMBIX TOYEK, OPTaHU3ALMIO epenadu uHbop-
Maly ¥ IPaBUiia MOBeIEHUS paGOTHUKOB CITYXXKOBI
SKCIUTyaTalii¥ B 3KCTPEMaIbHOM CUTYalluu.

6.2. ABTOMATH3UPOBAHHBIE CHCTEMBI
Te0/Ie3HeCKOr0 MOHHTOPHHIA
BBICOTHBIX 3JaHM B COOpPYXKeHHit

B nepHon sXCIUlyaTaliiyi MOHUTOPYHT BRICOT-
HBIX 3[aHMI ¥ COOPYKEHUU MPOBOASAT IPEUMyIIIe-
CTBEHHO C MCIIOJIb30BaHMEM aBTOMATHU3MPOBAHHBIX
CHUCTEM HAa OCHOBE BHICOU3IMEPEHMIA,

6.2.1. Obwgue nonoxcerus
U mexuuecKue mpe6oeanis

6.2.1.1. ABTOMaTH3MpPOBAaHHasA CUCTEMaA HOIDK-
Ha IIPEyCMaTPUBATh U3MEPEHUS B peabHOM Mac-
mrabe BpeMEHH CAECAYIONINX TEOMETPHIECKHX ITa-
pameTpoB Jedopmalinii:

HAaKJOHOB (QYHIAMEHTOB, HEpaBHOMEDPHOM
ocaixu (yHIaMEHTOB;

OTKJIOHEHUI OT BEPTUKAIM BEpXa 31aHHUs;

KOJIcOaHUI BepXa 30aHus;

KDYJEHUS BepXa 30aHUs.

s m3aMepeHuss HaKIOHOB QYHIAMEHTOB M
HEPaBHOMEPHOH ocaaky GyHIaMEHTOB UCIIONb3Y-
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IOT CTAallHOHAPHYIO BACOTHIPOCTATUYECKYIO CHC-
TEMY, JJIs1 U3MEPEHUsT OTKJIOHEHMsA OT BEPTHUKANIU
BEpXa 3[aHV, KoneOaHuit 1 KPYJYCHM Bepxa 30a-
HMS — BUICOU3MEPUTEIILHYIO CHCTEMY USMEPEHUS
xone6aHuil U IJIAHOBBIX CMELLICHUH BEpXa COOpy-
XeHHUs. ¥ CTallMOHAPHYIO ABTOMATH3HPOBAHHYIO
cucreMy KOHTponst aedopmaumii Ha OCHOBE 00-
PATHEIX OTBECOB.

6.2.1.2. CucreMBI aBTOMAaTH3UPOBAHHOTO MOHH-
TOPMHIA HO/DKHBI 00eCIeYnBaTh TOYHOCTh M3Me-
penust aedopManii B 3aBUCHMOCTH OT BBICOTHI
3[MaHNA, KOTOpas MpUBEACHA B . 2.5.

Bes undopmanus B cucteMe aBTOMaTH3UPO-
BaHHOTO MOHUTOPMHIA BbHIBOAMTCA Ha KPaH MO-
HUTOpA.

6.2.1.3. Bxomaume B CHCTEMY aBTOMATH3UPO-
BaHHOTO MOHMTOPHHIA M3MEPHUTENbHBIE HATYUKHU
IOIXHEI ONpenessTh AehopMalIOHHbIE TapaMeT-
Pl TIPSIMBIMM HEXIOCPENCTBEHHBIMU H3MEPEeHUsI-
MM 1 HMETh METPOJIOTMYECKUE CBUIETE/IbCTBA.

Hapa6oTka Ha 0TKa3 U3MEPHUTENbHBIX AaT4M-
KOB CUCTeMbl aBTOMAaTH3HPOBAHHOIO MOHMTOPHH-
ra He J0/XHa ObiTh MeHee 25 000 4.

6.2.1.4. Ilpu noCTIKEHMH TIPEASIBHBIX 3Haye-
Hui gedopManuii crcTeMa aBTOMAaTH3UPOBAHHOTO
MOHMTOPHHTA JOJDKHA BHIPabaThIBaTh CUTHAJ Tpe-
BOIH.

6.2.1.5. [lns KOHTPOJst HAKJIOHOB (byHAAMEHTa
YCTaHABJIMBAIOT M3MEPHUTENIbHEIE ITYHKTHI (Xee-
300eToHHBIE CcTONOB 300%300%300 MM, XecTKO
CBSI3aHHBIE C (YHIAMEHTOM 3XaHHUA), KOTOpPHIE
pacIionaraioT BAONb TJIaBHBIX OCel 30aHUs UL U3-
MepEeHMsI TIPONOIBHBIX H ITONMEPEYHBIX HAKJIOHOB.
ITo xaxmoii u3 oceii yCTaHaBIMBAIOT HE MeHee 5
HM3MEPUTENBHLIX ITYHKTOB. Ha n3mepuTenbHbIe MyH-
KThI YCTaHABIIUBAIOTCH NATYNKH, 0Opa3yiolue ru-
POCTAaTHYECKYIO CUCTEMY, COSXMHEHHYIO NJIaHTa-
MM, 3aNONHEHHBIMU CHENHMANbHOW XUIKOCTBIO.

6.2.1.6. NamepuTenbuble ZaTYUKN (BUACOAAT-
YUKH) VIS U3MEPEHUSI OTKIOHEHUS OT BepTHKa-
JIM BepXa 3NaHMs, KoJeGaHMit BepXa 30aHusg U Kpy-
YEHUS BEpXa 3JaHUS YCTaHaBIMBAIOT Ha U3MEpU-
TeNbHBIE IIYHKTH (Xene300eTOHHBIE CTONOBI
300x300%x1000 MM, XecTKO CBSI3aHHEIE ¢ yHIA-
MEHTOM 3[0aHUA), PACIONOXEHHEIE 0 JUATOHAIU
3nanus. U3MepuTenbHBIX JaTYNKOB (BUACONATYH -
KOB) IOJDKHO OBITH HE MEHEE IBYX.

B BepxHeii yacTy 37aHUS Ha OMHOM BEPTHKAJIU
C W3MEPUTENBHBIMY JaTYMKAMH YCTaHABIIMBAIOT
BU3UPHBIE MapKu. Mexny U3MEpUTENbHBIMY JaT-
YUKAMU U BU3HPHBIMM MapKaMU JOJDKHA GBITh
obecrieyeHa npsMast BUOMMOCTb. g aToii nemm
MOTYT OBITE MCIIOB30BaHb! JIECTHUYHbIE TIPOEMEI,
mudTOBEIE HIAXTHI, OTBEPCTHUA B ITEPEKPHITHSIX M
T.1. [luaMeTp CKBO3HOTO OTBEPCTHA I obecrieye-
HUS TIPAMOM BUAMMOCTH HOMXKEH ObITh HE MeHee
500 mMm.

6.2.1.7. iamMepuTenbHbLIE QATIUKY HODKHEI OBITH
3alUIICHBI KOXyXaMH (OBITh BaHaI03alHAILEH-



HBIMH) 1 06eCneYeHB! HMEKTPOITUTAHUEM TIOCTO-
SIHHBIM TOKOM C HalpsokeHueMm 12 B.

Vi3mepuTe/IbHBIE TTYHKTHI CBA3LIBAIOT C LICHT-
PIBHBIM (ZUCNETYEPCKHM) NYHKTOM KAHAJIOM
CBSI3Y, YETBIPEXKUWIBLHBIM KabeneM Tuna «BUTas
napa». lleHTpanbHelll JUCTIETIEpCKUil ITYHKT OC-
HAILAeTCs1 KOMIIBIOTEPOM C IIPOLIECCOPOM HE HIXE
«Pentium-4», KOHTPOJLIEPOM U1 BBOIA BUIEOCHUT-
HaJia B KOMITBIOTED U MIPUHTEPOM TSI AOKYMEHTH-
poBaHUA HHGOPMAIDIH.

6.2.1.8. CycteMbl aBTOMATH3UPOBAHHOTO MOHM-
TOPHHIA JOJDKHBI MMETh BO3MOXHOCTb BHYTPEH-
Hell METPOJIOTHYECKOH KaTHOPOBKH 0€3 JeMOHTa-
Ka M3MEPUTENbHBIX JaTYUKOB B JIOOOH MOMEHT
BpPEMEHH.

6.2.2. Cmayuonapnas
eudeozudpocmamuuecKan cucmema

6.2.2.1. CranuoHapHas BULEOTHAPOCTATHYEC
Kasi cucTeMa NpejHa3sHayeHa I U3MEpEeHUs Ha-
KJIOHOB H HEPAaBHOMEPHOM 0CaKN GyHAaMEHTOB
3MaHUIA.

6.2.2.2. Pa6ora CTalMOHAPHOM BUACOTHAPOCTA-
TUYECKOH CHCTEMBI OCHOBaHa Ha IIPHHLIUIIE CO00-
IHAIOIUMXCSA COCYOB U 0GECIeYBAETCS KOMIIbIO-
TepHOU 00pabOTKOM CTAHHAPTHELIX BUICOCUTHAJIOB
BUAEOYPOBHEMEPOB, YCTAHOBJIEHHBIX B COCYAaX
THUAPOCTAaTUYECKOM CUCTEMBI.

Paborta cTausoHApHOM BHAEOTHMAPOCTaTHYEC-
KOl CHCTEMbI MOSCHSETCA CXeMoi pHc. 6.1, Ha
KOTOPO# 1300pakeHb! ABE FOJIOBKU BUICOTUIPO-
CTaTH4eCKON cucTembl / ¢ BUAEOYpPOBHEMEpaMH
2, coemdHEHHBIE ApYT € APYroM BO3AYWIHBIM 3 U
XUAKOCTHBIM 4 LUTaHTaMH, ¥ KOMITBIOTEp 6 C yc-
TaHOBJIEHHBIM KOHTPOJIEPOM 5.

Pucynox 6.1. CxeMa BHICOrHEPOCTATHIECKOH CHCTEMBI

CormacHo cxeMe BHYTpeHHUII 00beM BUIEO-
THAPOCTATUYECKOM CHCTEMBI M30IMPOBaH OT BHELH-
Heit cpennl (OT nepenagoB arMochepHOro JaBie-
HHA), YTO TIOBHIILAET TOYHOCTH UIMEPEHUH.

T'on0BKM TMIPOCTATHIECKOM CHCTEMBI YCTAHAB-
JIMBAIOT B KOHTPOJIUPYEMBIX TOYKaX (yHIAMeHTa
3panug. Ha rofioBKax BUICOrHAPOCTATHICCKOU CH-
CTeMBI YCTAaHARIMBAIOT BUAEOYPOBHEMEPHI, U3Me-
psonixe 6eCKOHTAKTHBIM CTIOCOOOM YPOBEHD XM~
KOCTH B [OJIOBKaX.

PaGota BHAEOrHapoCcTaTHYECKOH CUCTEMBI COCTO-
WT B ClieaylouieM. BrIxonHsie CTaHAApTHBIE BUIEO-
CUTHATE BHIEOYPOBHEMEPOB IT0 KaOeJbHBIM KaHa-
JIaM TIEpelaloTCs B KOMIIBIOTEP, B KOTOPOM KOH-
TPOJLIEPOM NIPeobpa3yIoTCs U3 aHATIOTOBOM (OPMBL
B udposyo. ITomydeHHbIe MacCHBBl JaHHBIX BBO-
JAATCS B KOMITbIoTEp U 06pabaThIBAlOTCS B HEM A
TIONyYEeHKS MCKOMBIX NTapaMeTPOB U3MEPEHMIA.

Haxmons! ¢pyHmaMeHTa COOpYXEHHUS B HallpaB-
JIEHUH MIPAMOMN, COEAUHSIOEH TOYKH KPETUICHMS
TOJIOBOK BUAEOTHIPOCTATMYECKONW CHCTEMBI, Bbl-
YHCISIOT 10 dhopMyIte

¢ = arctg% =~ P> 6.1)

e AH — mnepenal YpOBHEMN XHAKOCTH B TONIOB-
Kax BUJIEOTHIPOCTATHYECKOH CHCTEMBI,
U3MepPEHHBIX BUIEOYPOBHEMEDAMH;

L — paccrosHue MEXIy KOHTPOINHMPYEMBI-
MH ToYKamu (DyHAaMEHTa,
¢, — HaYaILHBIA yroJ HaKIoHa GyHAaMEHTa.

Pa6ota BuncoypoBHEMEpPA NMOACHAETCS] CXEMOM
puc. 6.2, Ha KOTOpOil M306paKeHb! BUAEOTATYHUK
1, Bu3upHbIe ey 2 (Kpyrisie OMyIIPOBOAHUKO-
Bble CBETONMOXBI), YCTAHOBIEHHBIC HAN XWAKO-
CTHIO 3, H KOMIIBIOTEP 4 C YCTAHOBNEHHBIM B HEM
KOHTPOJUIEPOM 5.

Bu3supHble 1eM YCTaHOBJIEHBI BOKPYT BUAEO-
JIATYHKA Ha OKPYXHOCTH 3aZaHHOrO AHAMeTPa Tak,
YTOOBl UX H300paXeHUs, OTPAKCHHbIE OT M3Me-
PAEMOrO YPOBHS XHUAKOCTH (€€ IIOBEPXHOCTH), MO-
MAIUTA B TTOJIC 3peHUs] BUACOAATINKA, KOTOPBIN
¢opMupyeT CTaHIAPTHHI BUNEOCUTHAN, CONEPXa-
Ui 3TH U300paxeHus.
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Pucynox 6.2. Cxema BHECOypOBHEMepa
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TonoxeHue ypoBHsI XUIKOCTH BEYUCIIIOT IO
dopmyne

c
H=2-H, (6.2)

rae C — MeTpoyoruyecKasi IIoCTOsIHHA;

D — nmwameTp OKDYXKHOCTHU, Ha KOTOpOH pac-
TIOAraroTCs UEHTPBI N300paKeHU BY-
3UPHEIX LEICil B BUWACOKAApeE;

H, — HavyanbHOe MONOXEHHUE YPOBHS XKHMIKO-
CTH B TOJIOBKE BUACOTUAPOCTATUYECKOM
CHUCTEMBL.

6.2.2.3. CocraB CTallHOHAPHOM BUAEOTHAPO-

CTaTUYECKOM CUCTEMBI B 3aBUCMMOCTH OT raGapn-
TOB M KOHCTPYKUMHU (PYHIAMEHTA 3JaHUSI MOXET
MeHSThCA. TUMOBOIT COCTaB CTALIMOHAPHOMN BUICO-
MUAPOCTATUYECKON CHCTEMBI CeIyIOLUMIA:

TOJIOBKA BUAEOTMIPOCTATHYECKOM

CHCTEMbI C BUIEOYPOBHEMEDOM ......... 8 mr.
KOHTPOIIIED ...evevereens tereresaeerrrateeeeanes 1 wr.
xoMmmsorep (Pentium-4) .........cc.oeeee. 11,
60K MUTaHUA BUIEOYPOBHEMEpA....... 1 .
KOMIDIEKT KAOEHEH oo.vveervrerveersrenaennas 1 wr.
KOMIIBIOTEPHAS TIPOTPAMMA ...ceuvvereenen. 1 wr.

IIpumeyanue— K ogHoMy KOHTpOIIEPY HOAKAIO~
YaI0T ZO 8 BUICOYPOBHEMEPOB BUNEOTMAPOCTATUYECKON CHUC-
TeMbl. KoMIbioTepHas mporpaMma sarpyxaercs B KOMIIbIOTED
C JIA3€pHOrCc JUCKa.

6.2.2.4. TexHn4ecKUe XapaKTEPUCTUKH CTa-
IMOHAPHOM BHACOTMAPOCTATUICCKOM CHCTEMBI
MPOTPAMMUPYIOTCH KOMIBIOTEPHOM Iporpam-
MOM.

TumoBas crauMoBapHas BUAEOTHAPOCTATHYEC-
Kasi CHCTeMa 00/1aaeT CleyyOUIMMHU OCHOBHBIMU
TeXHUYECKHMMM XapaKTEPUCTUKAMM:

AWANa30oH U3MEPCHMIA, MM .......cccceueenee 100
MOrPEUIHOCTh U3MEPEHMIA,

HE 00JIEE, MM ..cocoeennnrrrereecrenraneeeeeennneens 0,1
BpeMsi U3MepeHus, He Ooee,

C/KAHA ....ceeeneeaanreenrnerarensseasesnessseeseasanens 15

HaNpsDKEHUC/TOK THTAHUSA BUACOYPOB-
HEMEpa OT UCTOYHHMKA MMOCTOAHHOIO

TOKa, B/MA ..ot 12/150
ra6apm'bl TOJIOBKHM BHICOrMAPOCTATH-
YECKOM CHCTEMHBI C BHACOYPOBHCMCDOM,
Iuamerp/BbicoTa, He 6onee, MM .... 100/300

6.2.2.5. KoHCTpYKTHBHEIE TPeGOBaHUS CIIEHY-
10T M3 YCIOBUA BaHAANO3AMIICHHOCTH Y3/IOB CTa-
LUMOHAPHON BUAECOTHAPOCTATHYECKON CHCTEMBL:

FONIOBKU BUAEOTHIPOCTATUYECKOM CHCTEMBI 1
COeNVHUTENbHBIE LIUIAHTH JOJDKHBI ObITH 3aIUIIe-
Hbl KOXYXaMH;

Y375l KpeIUIeHHs: TOJOBOK BHIECOTHAPOCTATH-
YeCKO! CUCTEMBl U BUAEOYPOBHEMEPOB IOJDKHBI
OBITh OTUTIOMOMPOBAHBI.

6.2.2.6. OcHOBHEIE TPeGOBaHNS K pa3MEILICHUIO
¥ YCTAaHOBKE Y3JIOB CTAl[MOHAPHOW BUIEOTHPO-
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Pucynox 6.3, Cxema pasMeIHeHMs I'OJI0BOK BHICOTH/I-
POCTATHYECKOH CHCTEMBbI HA (h)yHXaMEHTE BBLICOTHOTO

3aaHuA

1 — ronoBKa BUACOTUOPOCTATIYECKOM CHCTEMH; 2 — KOMITBIO-
TP ¢ KOHTPOJUIEPOM

'l

CTaTHYECKOM CHCTeMBbl Ha (DYHIAMEHTE BBICOTHO-
ro snauus (puc. 6.3) cneayioniue:

TOJIOBKH BUACOTHMAPOCTATUYECKOU CHCTEMbI
YCTaHABIMBAIOT Ha XeJIe300eTOHHBIX CTON0AX Opu-
€HTHPOBOYHO pasMepoM 300%300x300 MmmM3, xec-
TKO CBSI3aHHBIX C (DYHAAMEHTOM 3[aHUA;

FOJOBKY BHAECOTHAPOCTATUYECKOM CHCTEMbI
Pa3MeENIaloT BIOJb ITIaBHBIX OCEi 3MaHus (I U3~
MCPCHHS IIPOAOABHBIX M IOIICPCYHBIX HAKJIOHOB
¢dyHnamenTa). ITo Kaxmoit ocu TOIDKHO OBITH yCTa-
HOBJICHO HE MEHEE 5 rOJIOBOK BHICOTMAPOCTATH-
YEeCKOI CHUCTEMBEI;

TOJIOBKM BUACOTHAPOCTATHIESCKON CUCTEMBI HE
JOJDKHBI YCTAHABIMBATHCS BOIM3HM CUJIOBHIX arpe-
raToB, CO3MAIOLIMX BHOpaumio, BOIM3U BEHTHIIS-
TOPOB, CO3HAIOIINX IOTOKH BO3IYXa;

COeXMHUTENbHBIC (BO3AYIIHBIE U XHWIKOCTHBIE)
LIUTAHTY YKJAQABIBAIOT Y 3aKPETUTAIOT FTOPAN30HTANb-
HO B npegenax 10 Mm.

6.2.3. Budeousmepumenvrhas cucmema
us3MepeHus Koneoarnui
U NAAHOBBIX CMEWEHULI 6epXA COOPYIHCEHUR

6.2.3.1. BuaconsMepuTeNbHas CHCTeMa Ipeki-
Ha3HaYeHa U1 U3MCPCHHS:

IUTAHOBBIX CMELICHUI BepXa 3MaHKA;

KoneOaHU Bepxa 3/aHus;

KPYJYCHHUs BepXa 3ZaHM.



6.2.3.2. PaboTa BUIEeOM3MEPHUTENbHOM CHCTEMBI
OCHOBaHAa Ha KOMIIBIOTEPHOM 06paboTKe cTaHzap-
THBIX BUJIEOCUTHAIIOB BUAEONATIMKOB, B I10JIE 3pe-
HUS KOTOPBIX HAXONSTCS BUBMPHbBIE MapKU.

PaboTta BumeoM3MepHTEILHOM CHCTEMBI IIOSC-
HsieTcsl cxeMoii puc. 6.4, Ha KOTOpoit U300paxeHbl
BU3MpHAsA Mapka [, yCTaHOBICHHAsA Ha 3afaHHOM
BBICOTHOM OTMETKE 30aHus, BUIEONATYNK 2, yC-
TAHOBJIEHHBIII Ha (yHHAMEHTE COOpYXEHUS, U
KOMIIbIOTEp 3 ¢ YCTaHOBICHHBIM B HEM KOHTDOJI-
JepoM. OIITHYECKHE OCH BUIEONATINKOB YCTAHOB-
JIEHBI B BEPTHKAIbHOM MOJOXEHHHU.

N
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Pucynox 6.4. Cxema BHACOH3MEPHTE/ILHOMN CHCTEMBI M3-
MepeHns Ko/ieOaHHii H ILIaHOBBIX CMeImEHHH BepXxa Bbi-
COTHOIO 3/iAHMS

PaGora BueOM3MEepUTEIBHOM CHCTEMBI COCTO-
UT B cnenyioineM. BeixonHble cTaHIapTHbIE BUIEO-
CHUTHAJIbI BUACOAATYMKOB 110 KaOEIbHBIM KaHAIaM
MepenaloTcst B KOMIIBIOTEP, B KOTOPOM KOHTpOJI-
JlepoM TpeoGpasyloTcsi U3 aHaloroBoit Gopmsr B
uudposylo. IToryueHHbIE MACCHBBI JAHHEBIX BBO-
IATCcS B KOMITBIOTED, oOpabarhiBaloTcsl B HEM U
BBIYUCIISIIOTCS. MICKOMBIE TTapaMeTphl U3MEpEHMUIA.

It paGoTHl BHAEOHU3MEPHUTEIBHON CUCTEMBI
JOJDKHA OBITh 00ecTiedeHa MpsiMast BUAMMOCTDb MeX-
Iy BHICONATIYUKAMU W BUBHPHBIMH MApKaMH BO
BCEM JMana3oHe M3MEpPEeHUIt.

6.2.3.3. CocraB BUEOM3MEPHTEIBHOM CHCTEMBI
B 3aBUCHMOCTH OT KOHCTPYKUMM BBICOTHOIO 3ja-
HHsI MOXET MEeHSThCA. THII0BO#M cocTaB CeAYyIOLIMiA:

BMICORATUHK, LHT. .....ovveeereseanrenseeervnnanasenns 2
KOHTPOJUIED, HIT. ...ooceeeeeenieiinarernsresacossssnnse 1

KOMIBIOTEP, LIT. .ocevmeeeennnnerereemisanneeeenenns 1
OJIOK NMATAHMUA BUACONATIMKA, IIT. ........... 2
KOMIVIEKT KAOCNEM, IUT. ...cocevvvvereanreerareneens 1
KOMITbIOTEpHAs IporpaMma, MT. .............. 1

I pumMeyanue — KoHTpowiep H XKOMABIOTED Te XK€,
YTO M i BUACOTHAPOCTATHIECKOM CUCTEMBIL.

6.2.3.4. TurioBast BHIEOU3MEPHUTEIbHAS CUCTE-
Ma 06/1a/1aeT CleMyIoIMMH OCHOBHBIMHU TEXHUYEC~
KUMH XapaKTepHCTHKAMM:

ANanasoHn MBMCpeHHﬁ B 3aBUCHMOCTH

OT BHICOTHI 30aHus H ...........cc.oc..... H:1000
TOYHOCTD U3MEPEHHUHM ......cooeeeeeennne H:50000
BpeMa M3MepeHMs, He Golee,

C/KAHAN ...oooeeeeeeeeeeeeneereeeresesteesiesnsenssnaas 15

HaNpsKeHWe/TOK ITUTAHUA BUIEO-
JAaT4KHKa OT UCTOYRHUKA MOCTOSHHOTO

TOKa, B/MA ..o 12/150
raGapuThl BUACONATINKA, AUAMETP/
BBICOTA, HE 0OJIEE, MM .......ccceveuuneee 120/250

6.2.3.5. KOHCTpYKTHBHbIE TPEGOBAHUS CIEAY-
10T U3 YCIOBUS BAHAAIO3AINUILEHHOCTH Y3JI0B BU-
JEON3MEPHTEIILHOM CUCTEMBL:

BUICOMATYMKH M BH3HPHbIE MapKH IOJDKHEI
OBITh 3alIMIUEHBI KOXYXaMH;

Y3JIbl KPETUIEHHST BUAEOAATIMKOB M BU3UPHBIX
MapoK JIOJIXHBI OBITH OILIOMOMPOBAHBL.

6.2.3.6. OcHOBHbIE TPeGOBAHMA K Pa3MEILIEHUIO
M YCTAHOBKE Y3JI0B BUIACOM3MEPHUTENILHON CHCTe-
MBI (puc. 6.5) crenyromue:

BUACONATYNKHU JOJDKHBI YCTaHABIMBAThCA Ha
XeJe3006TOHHBIX CTOJIGaX OpUEHTHPOBOYHO pa3-

ML\

Pucynox 6.5. Cxema pa3vemends BH-
ACOAATINKOB H BH3APHLIX MAPOK BREO-
H3MEPHTENLHOM CHCTEMB B BLICOTHOM
INANHK
1 — BusMpHasa MapKa; 2 — BANEONATYNK; J — KOMMEIOTEp C
KOHTpPOJUICPOM

=7
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MepoM 300x300x1000 MM, XEeCTKO CBSI3AHHBIX C
dynmamenTom 3nanusg;

BUIEONATYUKH HE HOJUKHBI YCTAHABIVBATHCS
BOJIU3M CMJIOBBIX arperatoB, CO3NAIOUTNX BHOpa-
LHIO, ¥ BOJM3H BEHTWIATOPOB, CO3AIOINUX [IOTO-
KH BO3ayxa.

6.2.3.7. MeTpoIorHYecKyio KarubGpoBKy BUIEO-
U3MEPUTENbHOU CHCTEMb! OCYHIECTBISIIOT 0€3 Jie-
MOHTAaXa BUACOAATYHKOB M BU3UPHBIX MApOK, IS
Yero Ha 3aJaHHBbIX OTMETKAaX BBICOTHOTO 3JaHUS
YCTaHABJIUBAIOT He 1, a 2 BUBHPHBIE MAPKHM C KOH-
TPOJIBHBIM PACCTOSIHHEM MEXAY HUMMU.

KanubpoBka npu3HaeTcst IONXOXUTELHOM, ecln
HU3MEPEHHOE € MOMOILIBIO KOMITHIOTEPHOM MPOrpaM-
MBI PACCTOSIHME MEXAY BU3MPHBIMM MapkKaMu Ha
BbicoTe H coBmamer ¢ KOHTPOJABHBIM B MpeAesax
+ H:50000

6.2.4. Cmayuonapnas
QA6MOMAMU3UPOSAHHAA CUCmeMA
Kxoumponsa degpopmayuii
Ha OCHOBe 0OPaAMHbIX 0MEecos

6.2.4.1. CranpoHapHasl aBTOMATH3MPOBAHHAS
CHCTEMAa Ha OCHOBE OOpaTHBIX OTBECOB MPEIAHA3-
HAueHa U U3MEPEHHMS BBICOTHHIX M IIAHOBBIX
cMeIUeHUH ocHoBaHMS, GYHIAMEHTOB U CTPOHU-
TEJIFHBIX KOHCTPYKUMI HAI3eMHOM JACTH BBICOT-
HOTO 3[aHUS B IEPUO], CTPOUTETHCTBA U IKCIUIya-
TaLH.

B ommgme OT mpyrux aBTOMAaTM3UPOBAHHBIX
CHUCTEM CHCTEMa Ha OCHOBE OOpaTHBIX OTBECOB
MOXET HCIOJIB30BATHCSI BO BPEMS CTPOUTEIBCTBA,
HayMHag C cOoOpyxXeHusl HabUBHEIX cBail, dyHIa-
MEHTHOM TUIMTSHI ¥ 3aTEM, IIOMHUMAsCh BBEPX BME-
CTe C HAI3eMHBIMU KOHCTPYKLIMSAMH, O0ecreyu-
BasI KOHTPOJIb IUTAHOBBIX UM BBICOTHEIX JedopMa-
LIMIA HA BCEX CTAIMSAX B pydHOM pexxume. Eciu 06-
PaTHBIN OTBEC CHAOIUTH CITYTHUKOBBIM NIPUEMHH-
koM GPS, To BHyTpU BBICOTHOIO COOPYXEHUSA
MOXHO UMETh XpaHUTENh KOOpAMHAT. Ha craxuu
CTPOMTENHCTBA UCIIOMB3YIOT OOpPATHBIA OTBEC CO
CHhEMHOU BEPXHEN JaCThIO.

6.2.4.2. Ecnu npsiMOii OTBEC 3aHUMAET BEPTU-
KaJIbHOE TMOJIOXKEHHUE o JeCTBUEM CUJIbL TSIXKe-
CTH IpY3a ¥ €ro BpeMeHHas CTabWJIbHOCTh OIpe-
IesgeTcs BepXHel TOUYKOW 3aKperuieHus, TO ob6-
PATHBIH OTBEC 3aHMMAET BEPTUKAJIBHOE ITOJIOXE-
HUEe MOJ, JeHCTBUEM BBITAJKUBAIOILEH CUJIBI ITO-
[JIaBKa, a €ro BPEMEHHAas CTa0MJIBHOCTh OIpese-
JIsieTcst HUKHe# Toukoil 3akpervieHus [5). Ilpu sak-
peIUIeHNH CTPYHBI B CTAOKMIIBHBIE TPYHTHI C IIOMO-
IUBIO SIKOPSI MOJNYYaIOT CTAGMIBHYIO BepTUKANb,
OTHOCHUTENLHO KOTOPOH KOHTPOJHpPYETCS BEpTHU-
KaJIbHOCTb KOHCTPYKLIMIA.

O61as cxemMa oOpaTHOrO OTBECAa B CKBAXUHE
mokasada Ha puc. 6.6. CranbHas IpoBOJIOKA THA-
meTpoM 0,6—0,8 MM OZHMM KOHUOM 3aKpeIlIeHa
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Pucynox 6.6. O6man cxema o0paTnoro orseca

1 — BaHHa, 2 — IIOMAaBOK, J — 3CTakaga, 4 — MEXaHHM3M
HaTSIKEHHUS. B KPCIUICHHA CIPYHBI, 5 — cIpyHa, 6 — oronio-
BOK, 7 — obcagHas Tpyba; § — sikopHas Tpyba, 9 — sKopb

B CKBaXUHe 33aJaHHOMN TJIyOUHBI C TIOMOIIBIO SIKO-
ps1. Bepxuuii KoHeH IIPOBOJIOKH Yepe3 LITOK U Kpe-
CTOBUHY COeVHEH ¢ noruiaBkoM. Ilomnasox rura-
BaeT B XUIKOCTH BAHHBI ¥ HATATUBAET IIPOBOJIO-
Ky, Gyarogaps 4eMy OHa BCe BpeMs 3aHUMaeT OT-
BECHOE IOJOXEHUE. [[J151 BRICOTHBIX M3MEPEHMI Ha
IIPOBOJIOKE YKPEIUISIIOT HIKATOBYIO MAPKY.

[Ipu cMemeHnn oroyoBKa (J9acTb oTBeca, Ha-
XOJISILIASICS HAZl CKBAXXMHOM ) IIPOBOJIOKA U TIOTIIA-
BOK OCTaHYTCS B I€PBOHAYATBHOM ITOJOXKEHMU.
Brnaromapst 3ToMy MOXHO HM3MEPUTh CMeLIEHUE
oroyoska. OrooBoK 060py/I0BaH OCATOTHBIM OT-
BEPCTHEM JIJIS yCTAHOBKM KOOPAMHATOMEDA.

KoopauHaTtoMeps! IpuMeHsIOT s bukcaimu
MIPOBOJIOKK 06paTHOro oTBeca. Mcrob3ytoT nepe-
HOCHBIE KOOpPAMHATOMEPH! (ONTHKO-MeXaHugec-
KWe) Ha CTaIi¥ CTPOUTENIBCTBA U CTALIMOHAPHBIC
(onTHKO-2JIEKTPOHHBIE) Ha OCHOBE BUACOUIMEDE-
HUH BO BpeMsl SKCIUTyaTalluu.

BuneokoopauHaromep (BKM) npenHasnayen
IUTSL GECKOHTAKTHOTO U3MEPEHMS [TOJIOXKEHMUS CTPY-
HBI NIpIMOTo UAM oOpaTHOTo OTBEca B CHCTEMAaX
MOHMTOPHMHIA IJIaHOBBIX IedopMaliuii coopyxe-
Huit. Pa6ora BKM ocHoBaHa Ha KOMIIbIOTEPHOM
00paboTKE BUIEOCUTHAJIOB ABYX BUICONATYUKOB,
B I10JI€ 3peHUsT KOTOPBIX HAXOMUTCS CTPYHA OTBECA.
Ontuyeckue ocU BUIEOTATIMKOB MePIIeH IUKY/IAD-
HBI OpYT APYIY M IPUBEICHBHl B TOPU3OHTAIBHOE
TIOJIOXKEHMUE.
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Pucynox 6.7, Cxema saKops BbUIBMXKHOT® 00paTHOTO OTBECA CO ChHeMHOI BepXHEl JaCTBIO
a — pabouee MONOXEHME; 6 — momoxeHue KoHcepsauny; I — xuaxocts 132-10; 2 — rpys; 3 — wiapoBas onopa; 4 — LEHTPUPY-

IOLMY YIIOp; 5 — CTPyHa; 6 — gKopHas Tpyba; 7 — yIop; & — ckoba; 9 — HATAKHOE YCTPOUCTBO; 10 — KpHIIKa

2

11

8. Cxema MCHONB30BANKA COPATHOTO OTBECA

6.

Pucynox
6 — Bo3BencHYE (hyHIAMEHTa, ¢ — Ha MOHTAXHOM I'OPH30HTE; 2 — IOCHE BO3BeXeHUA 3ZaHU; ] — cBas

>
5 — xoopauHaTOMep; 6 — 3alINTHAA TpyOGa;

M3IOHT

b4

>

2 — obcannan Tpy6a; 3 — SIKOpb; 4 — BepXHsSA NEPEHOCHAs YaCTh C IOIUIABKOM

a — YCTaHOBKa cBal

7 — dyHaamenr; 8 — MOHTaXHBIH Irop
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KoHcTpykuus o0paTHOro oTBecCa CO CheMHOIH
BEpXHel YaCTHIO IIprBeneHa Ha puc. 6.7. Hcirons-
30BaHKe OOPATHOTO OTBECA HA CTANMUIX YCTAHOBKU
cBau (a), Bo3genenus dbyHgamesTa (), MOHTAX-
HBIX TOPH30HTOB (6), BO3BCAECHHUS CTPOUTEITBHBIX
KOHCTPYKLIMA HaA3CMHOM YaCTH M 3KCIUIyaTaluy
(2) moxa3zano Ha puc. 6.8.

SAxops CTPYHHI O€TOHUpYeTCS B 3200€ CBaH.
C noMoIIbI0 BepXHeil ITepeHOCHO! YacTH HATSITH-
BaIOT CTPYHY ¥4 KOODIMHATOMEPOM, KECTKO CKpell-
JICHHBIM C BepXHEil 4acThIO0 CBaM, H3MEPSIOT IUia-
HOBBIC U BBICOTHEIC CMEIICHHS] Y HEBEPTHKA/b-
HocThb cBau. Ilocie Bo3BencHus GyHAaMEHTOB Bep-
XHIOIO 4aCTh OOPaTHOIO OTBECA MEePEHOCAT Ha PyH-
JaMeHT ¥ M3MepsioT aedopManuu QyHIaMeHTa.
TIpu usmepennu nedopManuii CTPOUTENBHEIX KOH-
CTPYKUMIH Ha MOHTaXHOM TOPH3OHTE BEPXHIOIO
4acTh OOpaTHOro OTBECA W KOOPAMHATOMED yCTa-
HaBJIMBAIOT HA MOHTAXHOM ropusonre. it 3amu-
THI OT BETPOBHIX ITOTOKOB CTPYHAa OOPaTHOrO OTBE-
ca MPOXOAUT B 3alllMTHON IIOMMXIOPBHHWIOBOM
Tpy6e, KOTOpas yCTaHaBIUBaeTCd 110 Mepe BO3BE-
meHus 3naHud. Uig ynoOcTBa MOHTaXa U JIEMOH-
Taxa CTPyHa paspe3aHa Ha 4acTH, KOTOPHIE CO-
eIMHSIOTCS ¢ TIOMOIUbI0 Huteneit. TTocie Bo3Be-
IeHUs Ha3eMHOMW YacTH 3JaHUs BEpXHSAS 4YacThb
06paTHOro OTBECa ¥ KOOPAMHATOMED YCTaHABIU-
BAIOTCH CTALMOHAPHO B YePLAYHOM IIEPEKPHITHM,
TIpu 3aKkperuieHI XOOpAMHATOMEPOB HABEPXY CBAH,
Ha ¢yHIAMEHTE ¥ MOHTAXXHOM FOPM3OHTE MOXHO B
pearsHOM MacilTabe BpeMEHU KOHTPOIHPOBATh Jie-
¢opmanum Beel cUCTEMBI «OCHOBaHHe — ¢GyHaa-
MEHTEI — Ha3eMHas 4aCTh BHICOTHOIO 3MaHus». Insg
00ecTieYeHMsT aBTOMATUYSCKUX MU3MEPEHMIA UCITONb-
3YIOT BUIEOKOOPIUHATOMED.

OO0paTHBIC OTBECHI IIMPOKO TPUMEHSIOT TP
MOHUTOPVHIE TUIOTHH THAPOCTaHLIMI, B 00OpOH-
HOIi TEXHHKE, TaM, I'ic HeoOXOAMMA JONTOBPEMEH -
Has crabwipHasg 6a3a. OnbIT MHOTOJIETHEH 3KCII-
JIyaTally 1OKa3aj, 9TO CPedHIOI0 KBaJipaTHyec-
KYIO ITOTPELIHOCTD M, IPOSKTHPOBaHHUs! BePTHKA-
JT1 00paTHBIMM OTBECAMH MOXHO IPEAPACCYUTATD
Mo CHeAYIoNell SKCIepUMeHTaNbHOM dopMmyne

my =0,0038H +0,015 (Mm),  (6.3)

a ONrOBpeMEHHAs CTaGUIBHOCTD HE IIPEBHIIIAET
0,3 MM B rof.

Ecmn moncTaBuTh B dopmyny (6.3) BeicoTy
coopyxeHusi H, TO MOJy4uM TOYHOCTh BEPTHKA-
I, KOTOPYIO PEaNM3yeT OOpaTHBIi OTBEC B MpPO-
ctpancree. [Ipu H = 500,0 M TOUHOCTb BEPTUKAIH
cocTasster 1,9 MM.

6.2.4.3. TAMOBOI1 COCTaB CUCTEMBI, U3MEPSIO-
et reopManuy Bepxa BHICOTHOTO 3JaHMSI, Clie-
IYIOLLUIA:

BEPXHAA YaCTh oﬁpamoro oTBeCca

(IoIIaBoOK, BallHa C JKUAKOCTBIO), WIT. ....... 2

BUAEOKOOPIUHATOMED, TUT. ..veevverereeerernrsreninns 2
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CTajbHag CTpyHa

2 0,6—0,8 MM, M ..ccoovnene. s 2 H 3gannsa
KOMIIBIOTEp (Pentium-4), WT. .....ooevvvicreinninne 1
KOHTPOJLIED, IIT. ......cco...
OJIOK IUTAHUA, HIT. ........
KOMILIEKT KaOCMEH, IIT. «.oecirveireriunirrerannnvenne 1
KOMITBIOTEPHAS MPOrPaMMa, LIT. ........coccoveene 1

CocTaB CTAlMOHAPHOW CUCTEMBI Ha OCHOBE
06paTHBIX OTBECOB B 3aBMCHMOCTH OT YHCJIa KOH~
TPONMPYEMBIX FOPH30HTOB U KOHCTPYKIIMH BBICOT-
HOTO 3/aHUST MOXET U3MEHITBCS.

6.2.4.4. TexHrIeCcKHe XapaKTEPUCTHKH CUCTE~
MBI Ha OCHOBE OOPATHBIX OTBECOB CHEAYIOINE:

CHNa HaTsSXxeHUs cTpyHbl, H
IVAMETD CTPYHDBI, MM ..ccovviverncinenncnannee
JAHaNa3oH PI3MGpCHV[ﬁ B 3aBUCUMOCTU

OT BBICOTHI 3HaHUS (1:1000)H
TOYHOCTH M3MCPEHUI ..o (1:50000) H
BpeMsl M3MEPCHUH, HE GONEC, C..oevevrrerennnees 5

HANPsDKEHUE/TOK TTNTAHHA BHIACOKO-
OpANHATOMEDPA OT UCTOYHMKA

MOCTOSHHOTO TOKa, B/MA ........coeeeeeenne 12/150
rabapuTsi 0OPaTHOrO OTBeECa,

MM eeiiteeereeereininessesssesssessnesnsssnnens @ 480x1000
rabapuThl BIACOKOOPOAMHATOMED?,

MM ctiieeenireeeeieeesssasasnneesssasssneeanns 300%300x300
JVaMeTp 3alMUTHOM TPYObl, MM........ 200—300

00BeM KMIOKOCTH, N1

6.2.4.5. OcHoBHBIE TpeGOBaHMS K YCTAHOBKE
V3JI0B aBTOMaTU3MPOBAHHOM CUCTEMBI KOHTPO-
Jisi Ha OCHOBE OOpDaTHBIX OTBECOB CIEAYIOUINE:

KOHCTPYKUHUS SIKOPSI HOJKHA UMETh BO3MOX-
HOCTB 3aMEHBI CTPYHEI Ha JIPYTYIO ¢ COXpaHEeHHEM
noroxeHus 3akpervieHus 0,1 Mm;

SKOPSA CTPYH YCTaHABIUBAIOT Ha XeIe300eTOH-
HBIX cTONGax pasmepoM 400x400x 1000 Mm, xecT-
KO CBSI3aHHBIX ¢ QYyHIAMEHTOM 31aHUs;

CTpYHY OOpAaTHOro OTBEeCa 3aIMINAIOT acOec-
TOIEMEHTHOI WIN MOMAXJIOPBUHUIIOBOM TPYyOOit
& 200—300 mmMm;

KOOPAUHATOMED PACHONATalOT HIXE COSUHE-
HHUA CTPYHHI C MoraBkoM Ha 0,8 m;

MeCTa 3aKpeIUICHNS CTPYHB! B GyHIAMEHTE U
KOOpIUHATOMEPA JODKHBI GBITH 3alUMIICHBI KO-
XKyXoM U OIuIoMbHpoBaHbl. PasMenienue ys3aoB
AHAJIOIMYHO PUC. 6.5.

6.2.4.6. 1 METPOJIOTMYECKOM KANTUOPOBKU BO
BpeMsl SKCIUTyaTalldd B KOHCTPYKIMIO BUAEOKO-
OpIUHATOMEpPA BKIIOYAIOT STATOHHBIE MAapKH H
TPEAYCMATPUBAIOT PEXIM UEPHOTUYECKON Kamno-
POBKH, KOTOPHI IIPOBOAAT Ge3 IEMOHTAXA Y3NOB
CHCTEMBL.

6.3. ABTOMaTH3MPOBAHHAN CHCTEMA
KOHTPOJA Aedopmanmii 00IbImenpPONETHLIX
€OOpyXeHHii Ha OCHOBE MOTOPH30BAHHLIX
3JIeKTPOHHBIX TAXEOMETPOB

6.3.1. Cucrema aBTOMaTH3MPOBAHHOTO KOHTPO-
T8 IepopMaliiK Ha OCHOBE MOTOPU30BAaHHBIX JJTEK-



TPOHHLIX TaXeOMETPOB MpefHa3HavyeHa g obec-
Te4YeHus: Ge30TMacHON SKCIUTyaTallid CTPOUTENb-
HBIX KOHCTPYKLIMEA GONBLUEITPOIETHBIX COOPYXKEHMIA,
Cucrema 103BOJISIET BBIIONHATE HaGIIONCHUA B
PeXUMe pealbHOTO BPeMEHM 33 JMHAMMKOMN Mpo-
SBIEeHUA JedopMallUil OIIOPHOTO KOHTYpa H IO-
KPHITHS OOJBHIETIPOJIETHLIX COOPYXKEHMIA IO BO3~
JelicTBMeM TeXHOTeHHBIX (haKTOPOB M METEOYCIIO-
Bl B IepuoJi SKCIUTyaTaLld.

6.3.2. JeiicTBUA CHCTEMB OCHOBaHEI Ha Gec-
KOHTAKTHOM OITHYECKOM m3MepeHuu aedopma-
MK CTPOMTEABHRIX KOHCTPYKUUI IO TPEM KOOp-
JMHHATaM X, y ¥ Z € [IOMOIIBI0 MOTOPU3HUPOBAHHO-
TO 3NEKTPOHHOTO TaXEOMETPa, paboTAIoLIEro o
3aaHHOM KOMITBIOTEpHOI mporpaMme. Ha puc. 6.9
TIpUBEACHA CTPYKTYPHAs cXeMa cucteMsl. B cucre-
Me B XayecTBe AeHOPMALIOHHEIX MaPOK MCIIOJb~
3yI0T TPHIIIEALIPU3MEHHEBIE oTpaxaTeny. CBa3b

Pucynox 6.9. Crpyxrypnas cXema aBTOMATH3MPOBAHKOH CACTEMsi KOHTPosia Kedopmammii Goasime-
HPOJETHRIX 3AAHHI B COOPYKEHMIA
1 — MOTOPH30BaHHLIH SMEKTPOHHDI TaxeoMeTp; 2 — AehopMaUMOHHast MapKa; § — KOMITBLIOTED
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MEXIY 3MEKTPOHHBIM TaXeoOMeTpoM U dedopma-
IIMOHHBIMM MapkaMmu ontuyeckas. KpoMe kabens
MEXIY KOMITBIOTEPOM 1 TAXeOMETPOM APYTHX NPO-
BOIOHBIX COCAUHECHUI B CUCTEME HET.

JOCTOMHCTBA CUCTEMBI:

BO3MOXHOCThH BHIAIBIICHUA nechopMaLmii Hecy-
IMX KOHCTPYKUMIT Ha paHHe# cranud;

ruOKOCTh MIPY Pa3MEIEHUN CUCTEMBI B apXU-
TEXTYPHOM ITPOCTPAHCTBE;

- BO3MOXHOCTb Pa3sMEUEHNA CUCTEMbI B Iie-
pro KcruTyaranuy 6e3 AoTOTHUTENBHBIX CTPOU-
TENBHKIX paboT;

- METPONIOTHYeCKas YUCTOTA;

- BO3MOXHOCTH TI€pEJaun pPe3ysibTaToB U3Me-
penwit o cetu MIHTepHeT.

6.3.3. ABTOMaTu3MpOBaHHAsI CHCTEMa KOHTPO-
7 (CHCTeMa) COCTOMT U3 M3MEDHUTENIBHOr0 0060-
pynosaHus, pabogero Mecra omneparopa (PMO)
(mopcucremMsl c6opa umH(OpPMAIIVMK), YCTAHOBOY-
HOTO 060pYAOBaHMS, KaHAJIOB HNEKTPUIECKUX CO-
€AVHEHMIT U IIPOrpaMMHOIo 00eCIeYeHu s,

OCHOBHBIM U3MEPUTEILHBIM TIPUOOPOM B CH~-
CTeMe SIBJIAETCS BRICOKOTOYHBIM JIeKTPOHHEL Ta-
XEOMETP, MUMEIOLIMIA CepBOIIPUBOL U CHCTEMY aB-
TOMAaTHYECKOTO HaBeleHUA Ha AeOpMalHOHHEIE
MapKH, YCTAHOBNICHHBIE Ha KOHTPOJMPYEMBIX KOH~
CTPYKLIUSIX.

Pabora 27MeKTPOHHOTO TaxeOMEeTpa YIIpaBs-
eTCs IPorpaMMoi, KOTopasi YCTaHOB/IEHa Ha KOM-~
nslotepe. KoMmusiorep Bxonutr B cocras PMO u
CBSI3aH C 9JIEKTPOHHBIM TaXeOMETPOM IIPOBOITHOM
CBSI3BIO.

PMO npeaHasHayeHO It yOpasiIeHust pabo-
Toil cucTeMsl, c6opa, XpaHEeHWs] M MaTeMaTHiec-
Kot 06paGOTKU pe3y/IbTaTOB U3MepeHUs1. PekoMeH-
IyeMBlil cocTaB o6opynoBanus Ha PMO: nepco-
HAJILHBIA KOMITBIOTEP, MOHMTOD, LBETHOM MPUH-
Tep 1 610K GecriepeGOMHOro NUTaHUS. YCTaHOBOY-
HOe 0GOpYROBaHHE CHCTEMBI 3aKPEIUIAIOT CTALHO-
HapHO. OHO BKIIIOYAaeT:

OIOpHBIE MapKH;

IedopMallMOHHbIE MAPKH OIIOPHOIO KOHTYPA;

IedbopMallMOHHBIE MApKHM Ha IOKPHITHM;

KPOHIITCHHBI ITOJ TaXEOMETD;

METEOPOJIOTHYECKHE, TCOTEXHMYECKUE M JAp.
JaTYUKH.

OnopHBIe MAPKH COCTOST M3 KOPITYCa M TPHII-
neNbIIPU3MEHHOro oTpaxarens (puc. 6.10) u sB-
JIOTCA PeNepHBIMM TOUYKAMH, 3aalONIUMK HCXO-
HYIO OCHOBY CHCTEMBI. MIX 3aKpersgioT Ha CTabmmb-
HBIX KOHCTPYKIIHSX.

HedbopmannonHbie MapKu, 32 KOTOPHIMHU Be-
ZIyTCsi HAOMIOREHUS, CIYXAT IS U3MEPEHUS [C-
dopManny HecyIMX METAIUIOKOHCTPYKLIIA COOpY-
XKEeHUA.

K MeTeopoornmyecKuM AaTYUKaM OTHOCSITCS
IATYMKU, QUKCUpYIOLIHE TEMIEPATYPY, AABICHUE,
BJIAXHOCTb.
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Pucynox 6.10. Onopusic MapKu (penepHbie TOUKH)

K reorexHm4ecKuM JaTYMKaM OTHOCATCH AAT-
YUKHA-TOXIEMEDEI, YPOBHS BOIB! U IP.

KponiureitHp noa raxeomerp (puc. 6.11) me-
06XOIMMEI TS €T0 YCTAHOBKU. Hepes KPOHUITEHH
TIPOXOIAT KabGeJId MUTAHUA M YIIpaBICHUS JNeKT-
POHHOTO TaxeoMmeTpa K PMO.

IIporpaMMHOe OGecrie4yeHHEe CHCTEMBI Npel-
CTABJICHO cHeAyIOIMMU nporpammamu: GeoMoS
Monitor u GeoMoS Analyzer. IlepBad CIyXut i
VIIPAaBJICHUA CUCTEMOM, BTOpasd — MJIS aHaiM3a U
rpaduyYEcKOro NMpeiCTaRNeHNs Pe3y/IbTaTOB H3Me-
peHMii.

B cucreMe 3a7I0XeHH BO3MOXHOCTH AUCTaH~
IMOHHOTO YIIPaBICHUs AKIAMU N3MEPEHMI, AM-
CTaHLMOHHBIM JOCTYIIOM K Pa3HOOGPA3HBIM Cpell-
CTBaM CBA3U M mepemauu MHboOpManum (Yepes
WnrepHer, paaMOKaHaJ, MOJEM, 3JEKTDOHHYIO
OYTY ¥ NMEeHDKMHTIOBLIE COOOIIEHMS).

6.3.4. OCHOBHHIE TEXHUYESCKHE XAPAKTEPHCTH~
KU CHCTEMBI:

MMana3sod u3MepeHus AedopMaUMii, M ...... 3,5
yiciao aedopManoHHBIX
MAPOK ..evvirereenearernneessrrnessssassssnsosssnnes He orpa-

JATBHOCTD, M .ccccereeieerernrncessrneansancessnes
MOrPeLIHOCTL M3MEPEHMH

IO TPEM KOOPIAMHATAM (XY, 2), MM ...ccccvvnnvene
BpEMST OXHOTO LMKAA U3MEPEHHH, MHH ......

ABTOMaTH3MpPOBaHHas cKCcTeMa paboTaeT cie-
IyromuM obpasoM. Tlocne npuBeneHUs! NEKTPOH~
Horo TaxeoMerpa (Tabn. 6.1) Ha reosHake B paGo-
Yee MONOXEHUE B PYYHOM PEXHMME ONPEAcisioT
HCXOXHbIe KOOPAWHATHI ONIOPHEIX TOYEK U nedop-
MalMOHHBIX Mapok. [lonyuyeHHble KOOpZMHATHI
HaONIOAaeMbIX TOYEK BBOJAST B CUCTEMY YIIpaBiie-
HMS 5/IEKTPOHHOIO TAXEOMETPA KaK MCXOMHBIE (HY-



Pucynork 6.11. Kponmreiin noj 31eKTPORHLIN TaAXEOMETP

Tab6numa 6.1 — OcHOBHbIC TEXHHYECKHE XAPAKTEPHCTHKA MOTOPH30BAHHLIX IEKTPOHHLIX TAXEOMETPOB

HaHMeHOBaHMe XapaKTepUCTUK LEICA LEICA
TC2003/TCA2003 TRC1200 (TCRA, TCRP)
ToYHOCTh U3MEPEHUA:
TOPU30HTAIBHOTIO YIia, ” 0,5 1
BEPTUKAIBHOTO YIJIa, 0,5 1
PacCTOSIHUS, MM 1 3
Bpemst oHOTO U3MEpEHNs, C 3 3
Tun orpaxarens TpurmmenbnpusMa Tpunnenbnpusma
Temneparypueiit quanason, °C —20—+50 —20—+50
JlaIbHOCTh U3MEPEHMSI PACCTOSTHMSA Ha OJHY TIPU3MY, 2,5 3,0
KM
MaxkcuMaibHasi yrjioBass CKOPOCTh BPAaLCHUs ajima- 45°/c 45°/c
Hbl TaXEOMeETpa

JIeBbI€) W 33JAI0T IPOTPaMMy ITOCHEXYIOLIMX Ha-
omonenuii. Bce mocneayomyie HaGMIOMEHUS TIPO-
U3BOIITCH aBTOMATHYeCKM. KOMMUIECTBO YIIOBBIX
NpUEMOB U KOJMYECTBO TOBTOPHBIX M3MEpEeHMIA
PaCCTOAHMIA 3a1a10T UCXOAA U3 TpeOyeMOoi TOUHO-
CTH nonydyeHus xedopmarmu HaOIIONAeMBIX TO-
yek. VI3 onbrra: onvH npueM IOZOOHBIX U3Mepe-
Huit py 30 TouKax HaGmIomeHwWit 3aHuMaeT ot 10
10 20 myH. Pe3ynbraTsl U3MepeHuii ImepenaioTcs
Ha KOMITBIOTEP, APXMBUPYIOTCH M COXPaHAIOTCH.
CucreMa 000pyIOBaHa 3BYKOBOM CHTHAH3ALIMCH

Ha Cjy4ail MPOSIBIEHHMS OMACHBIX JUISI KOHCTPYK-
it nechopmarmii.

ABTOMAaTH3MPOBaHHAS CHCTEMA B 3aBHCUMOC-
TH OT TPeOOBaHM MO 6€3011aCHOCTH OOBEKTa MO-
XeT paboTaTh B HENMPEPHIBHOM MU IEPUOAAYEC-
koM pexume. Ilepuonnyeckue M3MepeHuss mpo-
BOJAT B HauboOJIee OTBETCTBEHHBIE [TEPUOLE]: 3UM-
HMl nepuoA, Tepel OTBETCTBEHHBIMU COPEBHO-
BaHUAMHN WIM IPU IPOBENEeHUU NPUEMHBIX HC-
NBITaHUH IOKPBITHSA TMOA HArpy3KOii, 4TO sIBsA-
€TCsI HEIPEMEHHBIM YCIOBUEM NMPHUEMKU B 3KCII~
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IUTyaTaluio GOJBIETIPONETHRIX KYIMOJBHBIX KOH-
CTPYKIMIA.

6.3.5. KOHCTpYKTHBHEIE TpeOGOBaHAs CIEAYIOT
U3 YCJIOBHS HANECXHOTO KpeiuleHUs negopmany-
OHHBIX MapOK Ha HaOMOfXaeMbIX KOHCTPYKUMAX U
YCJIOBUii BAaro3aulyilleHHOCTH JIEKTPOHHOTO Ta-
XeoMeTpa.

6.3.6. OcHOBHBIE TPe6OBaHUA K Pa3MELICHUIO
¥ YCTAHOBKE Y3JIOB CUCTEMBI CIEAYIOIHE:

MEXy NMEKTPOHHEIM TaxeOMETpOM M jaedop-
MalMOHHBIMUA MapKaMH HOJDKHA OHITh obecrieyeHa
onTHYECcKasi BUOUMOCTD;

TPUINEIBIIPUIMEHHBIE OTpaXaTeaH ActopMa-
HUOHHBIX MAapOK JOJDKHBI OBITh OPUEHTHPOBAHEI
Ha 9JIEKTPOHHEII TAXEOMETp C IOrPeILHOCTLIO +1°;

MOC/ie YCTaHOBKU Je(OPMALMOHHBIX MapoK
JIOJDKHBI ObITH BBITOTHEHB! MCIIBITAHUS UX HAEX-
HOM yCTaHOBKH.

6.3.7. MeTponoru4eckyo KarubpoBKy CHUCTe-
MBI OCYILECTBISIIOT 6€3 meMoHTaxa nedopMariu-
OHHBIX MapoK, VI 3TOr0 OAHY U3 nedopManHOH-
HbIX MapoOK H3TOTaBJIUBAIOT C (PHKCUPOBAHHBIM
pacCToAHUEM S, MEXIY ABYMs TPHIIIENbIPU3MA-
Mu. Eciim S, oTiMyaeTcs Or HOMHHAIBHOrO He 60-
Jiee 94eM Ha 6 MM, TO CHCTEMa CUMTaeTcst PyHKIMU-
OHMPYIOWIEH B MPOEKTHOM PEeXHME.

7. METPOJIOTTYECKOE OBECIIEYEHHUE

Bce reoaesndeckue npubopsl (BKIKOYas oca-
JIoyHble JeOopMallMOHHbE MapKH LUKaJOBOTO
THUIIA), YYaCTBYIOIINE B M3MEPUTEILHOM IIpoOIleC-
Ce MOHMTODUHTa, B 00S13aTe/ILHOM MOPSAIKE MET-
POJIOTHYECKH TOBEPSIOTCA B TEPPUTOPHAIILHBIX
opranax Poccranmapra (B Mockse — @OI'Y «Poc-
TeCcT-MOCKBa») WIM B METPOJIOTMYECKUX JTabopa-
TOPUSX, AKKPEAUTOBAHHBIX Ha TPaBO TIOBEPKU I'e0-
JIe3UYecKuX NPUOOPOB, Y HOJKHBI UMETh METPO-
JIOTMYECKUE CBUAETENBCTBA.

U1 TEKYIIAX TeXHONMOTHYECKUX TOBEPOK Le-
J1ecoo6pa3Ho Ha 06BEKTE MOHUTOPUHTA UMEThH O~
CTOSHHBIW IIOBEPOYHBIN CTEHN TIOBEPKU YI/Ia [ HU-
BEJIHUPOB.

IIpu npoBeneHM M reone3n4eckKoro MOHUTOPUH-
ra MCIIONB3YIOTCH ONHM U Te XK€ IIPUGOPHI, OIop-
Hble ¥ JeopMaliMOHHBIE MapKH, & TAKXe I10CTO-
STHHBIC HA0JIIonaTe M BO BCeX LMKIIaX M3MEPEHMIA.
Takue OpraHU3alMOHHBIE MEPHI TTO3BOISAIOT 3Ha-
YUTENBHO MOBLICUTE TOYHOCTh H3MepeHUit Aedop-
MalMii 32 CYET YMEHBLICHUS CUCTEMATUIECKUX T10-
[PELUHOCTEN.

8. TEXHUKA BE3OIIACHOCTH

8.1. O6mme TpeGoBanus Ge30naCHOCTH

8.1.1. TIpy BHITONHEHMH reOAE3UYECKOrOo MO-
HUTOPUHIa TEXHUYECKOIO COCTOSSHUA BBICOTHBIX K
APYTHUX YHUKAJIBHBIX COOPYXXEHUI TPeOOBAHUS TEX~
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HUKH DE30MMaCHOCTH JOJDKHB! BRIIOMHATHCS B CO-
OTBETCTBHHU C:

nocraHosnenuem Ilpasutenscrsa PO or
01.02.06 r. «O rocynapcTBEHHOM CTPOHTEJIBHOM
Hanzope Poccuiickoit ®enepauvn»;

CHulT 12-04-2002 Be30macHOCTb TpyAa B CTPO-
urensctBe. YacTh 2. CTporTeNbHOE IPOU3BOACTRO;

MpaBWIAMH T10 TeXHUKe HE30MMaCHOCTH Ha TO-
norpado-reonesnyeckux padorax (IITh-1973);

IEACTBYIOIIMMM Ha OOBEKTE IIPABUJIAMHU IO
TeXHUKe 6e30IaCHOCTH.

8.1.2. OTBETCTBEHHOCTD 3a COOMIOAEHNE TEXHUKH
6e30nacHOCTH NPH NPOBENEHUM FeONe3UHECKOro
MOHHTOPHHI2 HECET TIOAPANHAA OpraHH3aLHA.

8.1.3. KOHTpOb 32 BHIIIOJTHEHUEM MEPOIIPHS -
THH 110 TeXHUKe 6E30ITaCHOCTH BO3NaraeTcs Ha re-
HEPAIHHOTO MOAPSAYMKA CTPOSINEIocss 0GBEKTa.

8.2, TpeGoBaunsa Ge3onacHoCTH
nepen HAYaIoM pabor

8.2.1. ITepea Hayanom paboT OTBETCTBEHHBIMU
MCTIONHMTEISIMA JOJDKHa ObITh M3yYyeHa MPOEKT-
Had JOKYMEHTAUUA 110 OpraHU3alUy H MPOU3BOA-
CTBY Ie0ie3M4eCKOr0 MOHUTOPHHIA U HaMEYeHbI
CJIeiYIOLINE KOHKPETHRIE PeILCHNMS:

110 CO3aHMIO YCIOBHIA [u1d Ge301acHoro 1 6e3-
BpPEXHOTO BHIIIOIHEHNS pabOT KakK Ha CTPOMTENb-
HO¥ IUIOLIAJIKE B LIEJIOM, TaK M Ha OTACIBHBIX pa-
6ovyux MecTax;

10 CAaHUTAPHO-TUTHEHHYECKOMY OOCYXHBa-
HHIO paGoTAIOLIMX HA CTPOMTEIBHOM IUIOIIAIKE;

1o 6e301macHoOMy NMPOU3BOACTBY paboT B 3UM-
HHUX YCIOBUSIX;

IO OCTATOYHOMY OCBEILIEHUIO CTPOMTENbHOMN
TTOLIaNKHM, IIPOXOMOB, TIPOE3N0B M paboynx MeECT.

Be3 yka3aHHBIX MepOHPHUSTHI IIPOU3BOICTBO
TeOnEe3MYEeCKUX paboT He JOyCKaeTCs.

8.2.2. OTBepcTHsi B IEPEKPHITUSIX, HA KOTOPBIX
IPOU3BOIATCS paboTH WIM K KOTOPBIM BO3MOXEH
JOCTYyN JIIOAEH, HOKHBI OBITH 328KPHITHI CIUIOLI-
HBIM HacTWIOM JM0O MMeTh HPOYHBIE Orpaxie-
HUA ¢ GOPTOBEIMH NOCKAMH 11O BCEMY NEPHMETPY.

8.2.3. Ina seimonuenust paboT Ha BeIcOTE 6O-
siee 1,3 M Py HEBO3MOXHOCTH HJIM HEleecoo6-
Pa3HOCTH YCTPONCTBA HACTHIIOB C OTPAXACHHUEM
pa6ouux mecT paGoyne NOKHBI OBITH CHAGXEHBI
TIPEeROXPAaHUTEILHBIMH ITOSICaMH, Oe3 KOTOPBIX OHU
He AOITyCKaIoTcs K pabore.

Mecra 3akperienus KapaGHHa NPEeROXpaHH-
TENIHOrO I105ica HOJLXHBI OBITh 3apaHee yKa3aHbl
MacTepoM WIH IPOU3BOAUTENEM PaboT.

8.2.4. OnHOBpEMEHHOE TIPOU3BOACTBO PaboT Ha
IByX u Oojiee Apycax Mo OJHOM BepTUKanu Ge3
COOTBETCTBYIOIIMX 3aIMTHBIX YCTPOMCTB HE pa3-
peruaercsi. 3alIHTHBIE YCTPOICTBA {CeTKH, KO3bIPh-
KM, NIEpUIa U Op.) NOJDKHBI OBITh mpeaycMoTpe-
HBI IIPOEKTOM NPOU3BOACTBA PabOT U ycTaHOBJIE-
HEI 3apaHee.



8.3. TpeGoBauus Ge30naCHOCTY BO BpeMs
BbITNIQJIHEHMS Fe0e3MIeCKOr0 MOHUTODMHTA

8.3.1. K mpousBoncTBY reOfe3nyecKux pador
JIONYCKAIOTCS UL, TPOLICALINE BBOAHAINA MHCT-
PYKTaX ¥ O0y4YeHME IpaBUIaM TEXHUKH Oe30I1ac-
HOCTH Ha FE€OJE3MYECKUX U CTPOMTEIHHBIX pado-
TaX, a TaKKe UHCTPYKTAX II0 TEXHMKE Oe3orac-
HOCTY HEeIIOCPEJCTBEeHHO Ha pabouem mecte. IIpo-
BeAeHUE MHCTPYKTaXa O0GOpMIISETCS COINIACHO
tpeGoBanusm CHull 12-04-2002.

8.3.2. K pa6oram mo mamepeHusaMm aedopMma-
M, BBITTOJIHSIOIUMMCS B ITOABAJILHEIX ITOMEIIe-
HMSIX ¥ Ha BBICOTE, AOITYCKAIOT TOJNBKO JIMII, IPO-
IIeIUIAX METUIIITHCKYIO KOMUCCHIO M IOTYYHBIINX
MeIUIMHCKOE 3aKITI0YeHHe O JOIycKe K paboTe B
JAHHBIX YCJIOBUSX.

8.3.3. I'eopesnyeckue u3MepeHus 110 iehopMa-
LMOHHOM TeONE3MYCCKON CETH Ha CTPOUTEIIBHO-
MOHTZKHOI IUTOIIANKE XOJDKHBI BHITOTHATHCS C
COOJIIONIEHUEM CIIEAYIOINMX TPeOOBaHMIA.

8.3.3.1. IIyHKTHI reone3nyecKoi ceTy He JOoi-
JXHEBI PacIIOJIaraTbCA IO HaBeCAMH, BpEMEHHBIMU
KO3BIpbKaMH, JIECAMH, CTaKagaMU MOCTOBBIX Kpa-
HOB, B 30HAaX pabGOTH IOXBEMHO-TPAHCIOPTHOTO
o6opynoBaHus (KpaHOB, JIEGEIOK, TPAHCITIOPTEPOB
¥ T.JI.), CBae3abMBHBIX M OypOBBIX CTAHKOB, Ha
IIOTPY304YHO-Pa3rPy30YHBIX M CKIIANCKUX IUIOLIAL -
Kax, B OXpaHHBIX 30HAX BO3OYIUHBIX JTUHUHU 31€K-
TPOIIEpeNayH.

8.3.3.2. B ciyuae monaganust IyHKTOB aedop-
MAIMOHHOM reoqe3HyecKoil CeTH B MecTa, Iepe-
YHCACHHEIE B ITyHKTE 8.3.3.1, OTBETCTBEHHBIM HC~
TIOIHUTEEM JOJDKHEI OBITh TTPUHATHI CTIEIHAb-
HBIE€ IONOJHUTEIbHEIE MEPhl MO Oe30IacHOMY
BBINOJIHEHMIO Ieoie3nyecknx pabor, U paboThsl
IOJDKHBI IPOBOTUTHCS II0 HapsIy-XOIIYCKY.

8.3.3.3. Ilpu ycraHoBKke MHCTpyMeHTa Ha Oe-
TOHHOM WIH CTAJIBHOM OCHOBaHMM HOXKY LITa-
THBA CBA3HIBAIOT MO IEPUMETPY, YTOOHI MCKIIIO-
YUTh MTAAEHUE ITATHBA X HHCTPYMEHTA.

8.3.3.4. IIpu BeITONHEHNM PaboT Ha CTPOUTEND-
HO-MOHTAXHOM IUIOUIAIKe 3aIpellaercs paboTa 6e3

3ALIUTHBIX KaCOK ¥ CIEIHAIBbHOM 00yBU C XeECT-
KO¥ MOZOIIBOIA.

8.3.4. 3anperiaeTcs BEINOMHEHKE paboT Ha OT-
KPBITHIX TIIOMIAAKaX 0€3 3arpaIeHuil K Ha TEXHO-
JIOTHYECKOM 060pYIOBaHMH €3 IIpelOXpaHUTENb-
HBIX TI0SCOB Ipu BeIcoTe Gojiee 1,3 M.

8.3.5. I1pu NCIIOMBE30BaHNH CTPOUTEILHEIX JIECOB
¥ TIOAMOCTEH JUIs BRITOMHEHMS Te0qe3YecKuX pa-
6ot BpeMs, xapakTep paboT 1 HeOOXOIUMEBIE MEPOTI-
PUSITHS ITO TEXHUKE GE30MacHOCTH COTMaCOBHIBAIOT
¢ TipopaboM, BEAYLINM CTPOUTENbHBIE PaGOTHI.

8.3.6. IIpu BEIMOMHEHUHY TEONEC3MYECKIIX U3ME-
pEHMIA B 30HE JIMHHUIA IMOA3EMHBIX KOMMYHUKALIVIA
M TpaHHIe# paGOTHl JOKHBI BRIMOJNHSATHCSA IIOX
HaOmoeHneM mpopada, BeAYIIero 3TH paboThl, a
B 30HE Kaleseil, HAXOOSAIIUXCS MOJ HAMPKEHU-
€M, XpoMe TOro, ¥ Noj HabmoaeHueM paGoTHHUKA
SNEKTPOXO3SACTBA.

8.3.7. IlpoBeneHHe MOHUTOPHHIA 3afIpelIacT-
¢ B 30HE IPOU3BOACTBA pabOT BO BPeMA pacKpy-
XaJIMBaHUS OIIOPHOTO KOHTYpa GONBLIENPOIETHOTO
COOPYXEHHA.

8.3.8. IIpn BrInonHeHuM paboT B 3UMHeE Bpe-
MS Ha OTKPBITHIX CTPOUTENBPHBIX IUIOIANKAX M B
HEOTAIUTMBACMbIX TTOMELLIEHNSIX HEOOX0AUMO YCT-
pauBath IEepepsIBbl WIS 000rpeBa, KOTOpbie BXO-
At B pabouee Bpemst. IIpomookureIbHOCTD U Yac-
TOTa IEPEPHIBOB 3aBUCAT OT TEMIIEPATYPHl BO3AY-
Xa, CWIbl BeTpa M PETYIUPYIOTCA COOTBETCTBYIO-
IUMH PAcTIOPsSLKECHUAMM HayanbHWKa monpasfe-
JIEHUS WX OTBETCTBEHHOrO MCIIOJIHUTES.

8.3.9. 3anpemaeTcs BHIIOIHATE F€OAE3HYECKUE
paboTsL:

IIpH TeMIeparype Hioke MMHYC 25 °C, a Ha
BBICOTE, HaynHad ¢ 6 M, Hizke MuHYC 10 °C;

IIPY ITOPBHIBUCTOM BETpE CWION B 6 GaninoB u
6ornee;

NP CHABHOM CHeromame, KOXIE, TyMaHe,
c1a60oit OCBEIIEHHOCTH M JPYTUX YCIOBUSIX, Orpa-
HHUYUBAIOINMX BUAUMOCTD;

0€e3 IIpeIoXpaHUTEIbHBIX KACOK M CTPaXOBOY-
HBIX IIOSICOB HA MOHTaXXHOM TOPH30HTE;

TIPY TONIOJIEHLIE.
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IHpusoncenue 1

P®OPMA TEXHUYECKOI'O 3ATAHHUS HA ITPOBEJEHHE
TFEOAE3MYECKOI'O MOHUTOPHUHTA

YECKOro oT4yeTa

44

«YTBEPXIAIO» «COTJIACOBAHO» «COTTTACOBAHO»
Hpencrasurens sakaszyuxa IlpencTaBuTeNb TEHNIPOEKTHPOBIIHKA HpencraButens UCTIONHHUTENS
(nodnuce, P.H.0.) (nodnuce, P.H.0) (nodnucs, P.H.0)
« » 201 « » 20___r ¢ L 201

Texumeckoe 3anaune (T3) na nposenenne reose3wieCKOre MORHTOPHHI2

1. 3aka3uuk

[( P 3auuu, noapu i) )

2. Ucrionuurens

¢ P uuu, nodpasdeneinue)

3. HauMeHOBaHue 00BEKTA

4. Mecrononoxenue o0bekTa

5. OcnoBaHue

6. Ilens pabor

7. CocraB pabor

8. TpeGoBaHMA K TOYHOCTH HPOBEACHUA MOHUTOPHHTA:

9. ITeprOOUIHOCTS HAGTIONEHMIA
10. Cpoxu cpaym NPOMEXYTOYHBIX OTYETOB I10 3aBEPLICHMIO KAOKAOTO UMK/, OKOHYATEIBHOTO TEXHHM-

11. ITpunaraemele rpadMyecKre MaTepUATILL:

12. Cpoku BHIIIOTHEHMS paboT:
Hayamo MoHuTopusra

TIponOMKXUTENEHOCTS MOHMTOPHHTA
Hacrosmee T3 MoXeT AOMOMHATECS X M3MEHSTHCA IO COITIACOBAHUIO CTOPOH.

IIpencraBurens 3aKa34YMUKa:

(donxcrocme, nodnuce, P H.0 )

Hpcncmsn’renb HCIOJIHUTENS.
(donxcrocms, nodnucy, P.H.0)



Ilpuaosxcenue 2

MIPUMEP TEXHUIYECKOTO 3AAHUSA
HA IIPOBEJEHHE T'EOJIE3MYECKOTO MOHUTOPHHTA
BOJILLIEITPOJIETHOT'O CIIOPTUBHOT'O COOPYXEHHS B IIEPUO]T DKCIUTYATAIIAN

«YTBEPXIIAIO» «COTJIACOBAHO» «COTJIACOBAHO»
TIpencraBuTeNb 3aKA34MKa IMpeacrasuress TeHTPOSKTUPOBLIMKA IIpeacTaBuTeNb UCIIOMHUTENS
(nodnuce, @ # 0,) (nodnucs, ®.H 0 ) {nodnuce, P H.0)
« » 20 r « » 20 I. « > 20 r

Texunmueckoe 3aaHue Ha npoBeacHHE re0aAC3INYECKOro MOHUTOPHUHIA

1. 3aka3uuk

(nau. anue op 3auuU, NOOPa30: )

2. Ucionuurens

(Haumenoeanue opeanu3ayuu, noopasdeienue)
3. HaumenoBauue 00bekTa
4. MecrononoxeHue 00beKTa
5. OcHoBanue
6. llens paGor

W3y4yeHue B neproOA SKCIUIyaTALIMK CTAAMOHA AehopMaLMit HECYILHX KOMIOHH TPHOYH, MWIOHOB, BaHT
U OIIOPHOrO KOHTYpa HaBeca Haj TPUOYHAMM, BHI3BAHHBIX BIMSHHEM TEXHOTCHHBIX U KIMMaTUYECKHX
dhaxTopoB, Wi 00ecTIeYSHUS KOHTPOJIS 3a Ge3aBapuitHOM paGoTOi KOHCTPYKIIHIA.

7. CocraB pabor

7.1. AHanu3 pe3ybTaToB HaOMOmeHWH 3a nedopMaIMIMH HECYIIMX KOHCTPYKIIMI apeHbl CTaNUOHa,
MPOU3OIIEIUIMMMA B TeYeHHME CTPOMTENLHOIO TiepHojia, M pa3paboTKa mporpaMMbl IIPOBeNeHUS MOHUTO-
PHWHTA B TIEPHON SKCIUTyaTAIlHH.

7.2. PeKOTrHOCUMPOBKA OMOPHOM U eHOPMAIMOHHOH CeTeil CTPOMTENTBHOTO MEPUOa C LIEBIO UCITONB-
30BaHM4 €€ IUIS MOHUTOPHUHIA B IMEPHOL SKCIUTYaTAIVH.

7.3. BoccTaHOBNIEHHE M Pa3BUTHE ONIOPHOM M AeOPMAIMOHHOM ceTeil U MPOBeACHUS MOHUTOPHHTA
HECYLIUX CTPOMTENHHBIX KOHCTPYKIIMH M META/UIOKOHCTPYKIMI HaBeca.

7.4. BrlnonHeHWe perjIaMeHTHBIX IUKJIOB HHCTPYMEHTABHOTO KOHTPONS 3a HeopMaLUaMu HECYLIMX
CTpOUTE/IBHBIX, METAJUIMYECKHMX KOHCTPYKUHMI M BAHT CTAIAOHA.

7.5. BHIIONTHEHHE HAOMIOACHHUIA 33 M3MEHEHMAMM TEMIICPATYPHI BO3[yXa M CHETOBOIl HATPY3KM Ha HaBeC
Haj TPUOYHaMM B EPUOJ PEIJIAMEHTHBIX ITUKIIOB.

7.6. O6paboTKa ¥ aHAMU3 PE3YALTATOB U3MEPEHMIA, IIOATOTOBKA HAYYHO-TEXHUYECKOTO OTYETA.

7.7. Onpenenenue BeawawH aedOpMauil KOHCTPYKIMIA, aHAIA3 COOTBETCTBUA Pe3yIbTaTOB M3MeEpe-
Hui aepopManuil pacYeTHHIM JAHHBIM.

7.8. BeiBOmB M pa3paboTKa peKOMEHAALIMIA TI0 SKCILIYaTalldid COOPYXEHMS M1 MOHUTOPHHIY.

8. TpeOGoBaHMS K TOYHOCTH IIPOBEJECHNS] MOHUTOPHHTA:

IpeebHAs CPENHIA KBaIpaTHIECKask TOTPEITHOCTh U3MEPEHHA OCAKM HECYLIMX KOJIOHH ¥ TIMJIOHOB
He NOJDKHA MpeBRINaTh 1,5 MM;

CpelHsa KBaApaTUJyecKast IIOTPEITHOCTD B OIIPE/IC/IEHUM HAKJIOHA Bepxa IMIWIOHOB U AedopMannii KOxb-
1IeBO# Oanku 5 MM.

9. HepuoauIHOCT HAO/IONEHHIA

HaGmroneHyst BEIMONHAIOTCS LHUKJIAMU, C YaCTOTO pa3 B JBa Mecsia. JacTora MpoBeIeHHs LMKIIOB
MOXET B IIOCJIE/lYIOLIEM KOPPEeKTUPOBATHCS B 3aBUCUMOCTH OT BeJIMYMH W Xapakrepa MposiBIeHus gedop-
Mauuit,

10. Cpoky cayu IIPOMEXXYTOUHBIX OTYETOB I10 3ABEPLUECHIIO KAX/IOTO IIMKI4, OKOHJYATEIHHOIO TEXHM -
4YECKOro oT4eTa
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IIpodoaxcenue npusoncenus 2

o 3aBepiieHMy KaXIOro LMKIIA 3aKa349MKY MepesaloTcs B pabouyeM Bue MPOMEXYTOYHbIE PE3YIIbTaThI

u3MepeHHbIX aedopmannii. Ilo 3apepiieHHH HaGMOAEHMI B KOHIIE IOJa [IEPEAAaeTC TEXHUYECKUI OTYET,
KOTODBIN JOJIDKEH COAEPXATh CXEMBI M3MEPEHHUIA, BETNUMHBI AchopManmii, aHaIU3 Pe3yIbTaToB U3Mepe-
HU, BBIBOALI 1O XapaKTepy npospiaeHus nedbopMaluit oT pasntuyYHbIX GaKTOPOB, PEKOMEHAAILMM IO OC-
JIAGJIEHNIO VX BAMAHUA Ha COOPYXCHHE, OLIEHKY HeCylleil CIIOCOGHOCTH KOHCTPYKUHMHM U peKOMEHAAUH
110 ONTHMU3ALMK CXEMBI ¥ YaCTOTHI HaGIIOAEHUIA.

11. Ilpunaraemsie rpadrdeckie MaTepHabl:

12. Cpoxu BhIIIONHEHHUS paboT:
Havano MoBuTOopuHra
HpOIlOJDKMTeJ'II:HOCTB MOHUTOPHUHIA

Hacrosiee T3 MoxXeT JOMOTHATHCS M UBMEHATHCS 110 COTIACOBAHUIO CTOPOH.

B paspadorke T3 nprauman yyacrue:

ITpeacraBuTenb 3aKa34MKa;

(Bosxcrocmb, nodnucs, .H.0)

Hpencrasmenb UCTIOJTHUTETIS .

(Bosxcocms, nodnucs, P H.0.)

INPUMEP TEXHMYECKOI'O 3ATAHHU 1
HA ITPOBEAEHME I'’EQJE3TYECKOI'O MOHUTOPHHTA
BBICOTHOT'O 3JAHUA B IIEPUOX CTPOUTEIBCTBA

<YTBEPXJAIO» «COTTIACOBAHO» «COTIIACOBAHO»
IpencraBuTens 3aKa3ynKa TIpencraBuTe)Is TEHNPOEKTUPOBLINKA TlpencTaBuTe)Ib HCIOTHUTENA
(nodnucs, .4.0,) (nodnucs, D.H.0) (nodnuce, P.H.0.)

>y ___ 20 I. « » 20 T. « > __ 20 __r

Texnuweckoe 3anande HA NpoBeAECHHE reo/ie3nIecKoro MOHITOPpUHIa

1. 3akasyuk

(nau opeanusayuu, nodpasoenerue)

2. UcrionHures

(Haumenosanue opzanusayuu, nodpasdenerue)
3. HaumeHoBaHUE 00BeKTa
4. MecrononoxeHne 00beKTa
5. OcHoBaHuUE
6. Llens pabor
KoHTpoms BEpTHKANLHOCTH M HaGNIONEHME 3a KPEHOM M OCaIKaMH 3JaHus B IIPOLECCE CTPOUTENb-

CTBA.
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Oxonuanue npunoxcenus 2

7. Cocras pa6or:

7.1. Pa3paGoTKa nporpaMMbl MOHUTOPHHTA.

7.2. Cospanue onopHoi 1 1ehopManHoOHHOI reofe3snyecKux ceTeil.

7.3. KouTpons BepTUKAIBHOCTH 3AaHUS B IPOLIECCE CTPOUTEIHCTRA.

7.4, HabmoneHus 3a 0cankoil ¢pyHaaMeHTa M HECYILUX KOJOHH 3NaHMA.

7.5. HaOoneHve 3a KpeHaMy 30aHus.

7.6. Pa3paboTka 1 CO3laHKME CHCTEMbl KOHTPOJIA KonebaHmii 30aHUA B 3aBUCUMOCTUA OT BETPOBBIX W
TEMIICPATYPHBIX BIMSHUM.

7.7. Ha6mioneHye 3a METEOpOTOrHYECKUMH XapaKTepUCTHKAMU (BETEp, TEMIIEpATYpa, BAAXHOCTh, CHE-
TOBO# OKPOB W.T.I.).

7.8. TIpoBeicHUE KOHTPOJIS 3a KONCOAHMAMU 3AAHUS ITOA BIUAHMEM MeTeo(haKTopOB.

7.9. O6paboTKa pe3yasTaToB M3MEPECHUI M BHUUCICHUE Ae()OPMALMOHHBIX XapaKTePUCTUK 3aHMS.

8. TpeGoBaHuS K TOYHOCTH NPOBEACHUS MOHUTOPHHTA:

- TOYHOCTP CO3[AHHUS BHEIIHEH OMOPHOM reole3N4eCKOM CeTU JOJIKHA COOTBETCTBOBAThL TPpEOOBAHMIM
K TOYHOCTH ItouroHoMerpuu I pa3spsiaa;

- BBICOTHOE 00OCHOBaHHE CTPOUTCA C TOYHOCTHIO HuBenupoBaHus II knacca;

- TpeOOBaHMA K TOYHOCTH KOHTPOJISI BEPTUKATbHOCTHA 34aHUS — 1/500H,

- HaGJIIOEHUS 3a BEICOTHRIMHU JehopManusamMy GyHIaMEHTa 1 HECYIIIMX KOHCTPYKIIVIA BBIITOTHSIIOTCS C
TOYHOCTBIO HUBenuposaHus Il Knacca, a HaGMIOAEHUA 3a TUIAHOBBIMY CMEIIEHUSIMEU — CO CPEAHEH KBal-
pPaTHYECKOM MOTPEITHOCTHIO 3 MM.

9. IlepuoaYHOCTL HAOMIOAESHUI

VisMepeHns BBINOMHAIOTCS LIMKJIAMH, ¢ YacTOTOI He pexe 1 paza B mecsn.

10. Cpoxu ¢auy MPOMEXYTOYHEIX OTYETOB I10 3aBEPIICHUM KaXAOTo NUKIA, TEXHUYECKOro OTYETa,

o 3aBepiIeHUH KaXAOro LMKIA 3aKa3uuKy MepeqaoTcs POMEXYTOYHbIe pe3ynbraThl. He pexe yem 1
pa3 B MOJNrOAA M ITO 3aBeplleHMy paboT 3aKa3uMKYy IMeperaeTcs IOJIHBIA TeXHUYEeCKHH OTYeT, KOTOPbI
JOJDKEH COAEPXaTh CXeMBl M3MEPeHUI, BEIMYMHE! leopMariil, aHaI3 pe3yIbTaToOB UBMEPEHUI 1 PEKO-
MEHIALWHY ITO ONTUMHU3ALNY CXeMBl K YaCTOTH! HaOMIONCHUH.

11. Ipunaraemeie rpaduyeckue MaTepuaisl

3aKa3yuK IepesaeT MPOEKT IIPOM3BOACTBA NeONC3UUEeCKUX paboT NP CTPOUTENBCTBE M MaTecpHUabl 1o
reofIe3M4eCKOil U3y4yeHHOCTH 00BEKTa.

12. Cpoku BuromHeHs paboT:

Hayaro MOHHUTOpHHTA

TIponomKUTENbHOCTS MOHUTOPHHTA

Hacrosnuee T3 MOXET JONOMHATHCA M M3MEHSTHCS II0 COIIACOBAHMIO CTOpPOH.

B pa3spa6orke T3 npunumanu yyacruae:

TpencraBuTesNb 3aKa34KKa:

(doaxcrocme, noonucs, D.H1.0.)

IpencraBuTesb MCIIONHUTEN,

(donxcocms, nodnuce, P.H.0)
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Ilpusoxcerue 3

KOHCTPYKIIMM OCATOYHBIX IEGOPMAHHOHHBIX MAPOK
H CITOCOBBI UX YCTAHOBKH

B 3aBMCMMOCTH OT HOBEPXHOCTH YCTAaHOBKH
ocagoyHsle AehopMaunOHHbIE MAPKH TIOApa3ae-
JIAI0T Ha MapKHW, YCTAHABIIMBAeMble HA BEPTH-
KaJIbHOM TOBepXHOCTH (KOJIOHHE, CTeHe, Bep-
TUKaJbHOU MOBEpXHOCTH (yHHaMeHTa H T.I.),
1 Ha MapK¥, yCTaHaBJIMBaeMbie Ha TOPU3OHTAb-
HOIi MOBEPXHOCTH (B NEPEeKPHITHH, PyHIAMEHTE
4 T.L.).

KoHcrpykuiuu necdopMalMOHHBIX MapOK JUISt
BEPTUKAIBHBIX TIOBEPXHOCTEH IPEACTABJICHBI Ha

a) 2
' 4
1 3 1
w S
/ VP e/ sy ey
.7/ . ] £ @
."/ L""

8)

puc. 1. 3Ti MapKu esqTcst Ha HIKaNOBbIe (PUC. 18,2)
M YCTaHOBOYHBIE (puc. 1@,6). 1o mikaroBsIM Map-
KaM HEeIIOCPEICTBEHHO BHLITIONHAIOTCS U3MEPEHUS
reoMeTpUYECKUM HUBEJIHPOBaHUEM, a YCTAHOBOY -
HEBIE MapKy NpeaHa3HaYeHb! M1 YCTARHOBKH MOA-
BECHOM HUBEIUPHOH peiiku (puc. 2). Mapku xect-
KO KpPeIIT K 3aKJIaIHBIM neTaisaM. Ha MOHTaXHBIX
TOPU30HTaX OGBIYHO 3aKPEIUISIOT LIKANOBBIE IUIOC-
K¥ie MapKH HeTIOCPEACTBEHHO Ha MOPO30yCTOWIH-
BBIH KJIEH Ui BAQXHON ITOBEPXHOCTH.

0

2
£
7
= %
=

5

»
-

<&
<

Pucynox 1. lehopmannosnbie MapKd, YCTAHABIMBAEMbIE HA BEPTHEAILHYIO TOBEPXROCTh HECYNieH KOBCTPYKIHH
a — YCTAHOBOYHas Mapka: ] — wapuK; 2 — 3akiajgHasi; 3 — Kopnyc; 4 — KpbllKa; 6 — ycTaHOBOYHasd Mapka: | — wapuk; 2 —
3aKiafHas; 3 — KOpIyc; ¢ — IIKanoBas IUIOCKas MapKa: ] — IIacTHHKA ¢ feneHusimu; 2 — 3aKiafiHasi; 2 — [ONYKpYINas MapKa:
1 — Mapka ¢ peneHMsiMM; 2 — 3aKiajHas
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Oxonuanue npunocenus 3

110—140

Pucynok 2. TloapecHas

HUBEINPHAA pelika Ha

ycranoBouHoii gedop-
MAaIMOHHOM MapKe

Pucynox 3. ledopmanuonnnie MAPKH, YCTAHABNIMBaEMbie
B CTPOMTEJIbHYIO KORCTPYEUHIO
a — wThipeBasd Mapka: I — cdepa; 2 — wThIpH (apMatypa);
6 — aHxkepHas Mapkxa: I — Kopnyc Mapku; 2 — KJIMHOBOM
aHKep; 3 — INapHK JUl YCTaHOBKM HUBEJIMPHOM PerKu

1 ycTaHOBKU Ha (hyHOAMEHTaX, KpOMeE CTeEp-
JKHEBOM KOHCTPYKLMHY U3 1uThIpa & 30—40 MM ¢

npuBapeHHOH cdepoit R10 1 xommauykoMm (puc. 3a), b0 B KUPNUYHOMN KJAIKE CBEPJISIT OTBEPCTUE
B ITOCJIEIHEe BpeMS HallUIM IpUMEHEHe MapKH C @ 12 MM Ha tnyOuHy 100 MM 1 B OTBEPCTHE BCTaB-
KCIIOIb30BAaHUEM CTAHAAPTHBIX KITMHOBBIX aHKEPOB JAI0T KJIMHOBOM aHKEp IO ymopa M 3aTArMBaioT
(puc. 36). Taxyio MapKy yCTaHaBIMBAIOT CIICAYIO- TOPLEBBEIM TA€YHBIM KJIIOYOM.
M ofpa3oM: repdopaTopoM B 6€TOHE MU Ipe- Konctpykuuu nedopMaiMoHHBIX MapoK s
4 TOPU3OHTAIBHEIX [TOBEPXHOCTEN TPEeACTAaBIeHE Ha
puc. 4.
a) 1 6) 2
1
- /
. ’ , / 7 3
| , 7T
Pucynox 4. TedopMarmon- g : j 3 ' P & ; e
: ok . o
Hag MapKa B HOJy J l / e _ 7@______ =
a:. 1 — 6ont co coepoit; 2 — /’Tl 1 b a0 = 10 4
3aXUMHag raitka; 3 — xopnyc; g "N ! "\\.‘,' 5 2250 1 '
4 — 3aIMTHEI! KOMMAYOK; 5 — LN ‘\)/ Lo hé
3aKiafHag; 6 | — mapuk mu- y \\ AN an i
ameTpoM 25,4 MM JUIsl YCTaHOB- ) \:\ AN 2o b
KU pediky; 2 — KphIlKa; 3 — r!- NN 1 272 4 I .
KODNIYC 3aIUMTHOTO KOMOAIA; [ b B G 2
4 — 3akjiafHas B 1ony A s ——

49



Ilpuaoxncenue 4

TIYBUHHBIE PEIIEPHI.
KOHCTPYKLIVISI ¥ TPEBOBAHHMA K ITYBUHE 3AKJIAIKA

Ilpu ycraHoBKE DIYOMHHBIX penepoB H3-3a
MPOCTOTH KCHCTPYKUMH M 3aKJIaKi Haubonbiuee
TpeArioYTeHHe B MPAKTHKE MOJMYYWIH IITyOUHHbIE
pernepn TPpy64aToi KOHCTPYKIIMH.

I'ny6unubie penepsl (puc. 1) Tpy6yaToft KOH-
CTPYKLIMM NIPEACTABISIIOT CO00H perepHyIo Tpyoy

Iap 2
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Pucynox 1. TryOmmbiii peniep TpyouaToii KOHCTPYKIHHE

1 — BRICOTHast MapKa, 2 — XpHIUKa; 3 — penepHas Tpyba;

4 — Tpy6a obcanHas, 5 — rUApOU3OAAIMS; 6 — AKOpb (Ge-
TOR); 7 — nuadparma; 8 — nepdopauus; 9 — duaven

D89 MM, KOTOpast GETOHHPYETCA B CKBAXHHY, 3a-
LIULIEHHYI0 o6canHoi Tpyboit @169 MM Ha Benu-
YuHy siKopsi. Bennyuna sxopsa o6eruno 0,2 H, rae
H — rny6uHa penepa. Penepnas Tpy6a B BepxHeit
yacTu uMeeT GiaHel C BBICOTHOH MapKo#, Ha
KOTOPYIO NP BHINOJHEHUH U3MEPEHMI YCTaHaB-
JIMBAlOT MHBapHYIO peiiky. HuxHsa yacTb pemep-
Ho#l Tpy6bl nepdopupyeTcss Ha BEIHYHHY OETOH-
HOTO SIKOpPSL.

50

O6candas Tpyba 3amdiiaeT pernepHylo Tpyoy
OT BIHMSIHMA TEMIIEPATypHO-BIAXHOCTHBIX Aedop-
Maluif BEpXHHX ClOEB rpyHTa. BHM3y ob6cagHas
TpyGa U30NUPYETCA TMAPOU3ONALMEN OT SKOps, a
B BEpXHEil YaCTH HMMEET CHEMHYIO 3aLIMTHYIO
KDBILIKY.

B 0coGsix cirydasix BHYTPHM penepHO# TpyOwl
YCTaHaBJIMBAIOT MHBApHBIA CTEpXeHb, KOTOPHIN B
BEpXHEH YaCcTH 3aKaHYMBAETCA apukoMm 225,4 MM
U1 YCTAaHOBKY UHBAPHOI1 peiiku (puc. 2). Bepxuss
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Pucynox 2. Tayonumsiii penep HEBapRL
1 — BricoTHas MapKa; 2 — 3AIMUTHLIA KoJofel ¢ KPLIUKOH,
3 — penepnas Tpyba; 4 — Tpyba obcanHas; 5 — TUAPOU3OJIS-
musi, 6 — AKopb (6eron); 7 — nepdopauns, § — uHBapHbIH
cTepxeHb; 9 — Mydra

YacTh HHBAPHOIO TNTyOMHHOTO Penepa 3amuinaeT-
€Sl META/UTMYECKUM KONOMLIEM, KOTOpBIi 3aK/Ia/(bl~
BaeTCs 3alOMIHMLIO C ITOBEPXHOCTHIO 3eMIIU.



YcraHoBKa INIYOMHHBIX penepoB TpyGuyaToit
KOHCTPYKIIUU IPOU3BORUTCSH OYPOBBEIM CITOCOOOM.
OnbIT 3KCIUIyaTalMy PerepoB TIO3BOMSET CALIATh
cleayoume peKOMEHAALMHA OTHOCUTEIBHO TIIyOH-
HBIl UX 32JI0XEHUS.

1. SIxops perrepa OJDKEH PacioNaraTbCs B 30HE
TTOCTOSHHO#M TeMIIepaTyph! (CE30HHBIE KorebaHms
Temriepatyphrl He 6onee 0,5—1,0 °C).

2. SIKopb pemnepa KOIDKeH OHITh 3aJI0XEH B yC-
TOHYUBBIE TOPHBIC IOPONH (MeCUaHUK, M3BECT-
HAK), TaJeYHUKHU, TpaBUii, KPYMHO3EPHUCTHIE
TECKH, MAJIOBIAXHBIC KOPEHHBIC IVIOTHHIC I~
Hbl B TBEPAOM COCTOSHUM, Y KOTOPHIX K03 du-

Oxonuanue npunoxcenus 4

1uueHT nHopucTocTH j = 0,6, CTENeHb BAAXHOCTU
€ = 0,85, Mepreny WIH MEpreaCTHEe ITTUHEB, He
cojepXallye PAaCTBOPHUMEIX COJICH WM TMIICO-
BhIX BMovyeHuit. [lpeamouyrenue cienyer orna-
BaTh HEOOBOAHEHHBIM MAaCCHBaM TOPHBIX IOPOLI,
KOTOPbIE OJIHOPOJIHHI ITO COCTAaBY U YCJIOBUSIM 3a-
JieTaHusl.

3. lpm Haymym TOA3EMHBIX BOJ AKOPh CleNy-
€T 3aKJIaibIBaTh HUXE 30HBI KOJNEOAHUA MX YpOB-
HSl.

B uvxeHepHO-Te0IOrMYecKHX yenoBusax Moc-
KBBI H MOCKOBCKOI1 00nacTit pernepa 3aKianbiBa-
10T Ha IIYOMHY oT 5 1o 20 m.
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Ilpuaosxcenue 5

MPUMEP ONPEXEJTEHNSA HAUBOJIEE YCTOIYMBOIO PEIIEPA

Kycr penepos

A D F A a4
U \J 1/ 1
Rpl Rp2 Rp3 Rp4
Ne penepa SH, MM SH}*, MM

Rpl —0,400 —0,015

Rp2 —0,720 —0,335

Rp3 —-0,420 —0,035

Rp4 0,000 +0,385

EﬁHj —1,540 0,000

%2 8, -0,385 -

Hawu6onee ycroirumpriii peniep — Rpl.



ITpusoscenue 6

HNPUMEPBI YHUKANTBHBIX BOJBIIENPOJETHBIX COOPYXEHUA,

IIOCTPOEHHBIX B MOCKBE
(dopMa miaHa, XxapaKTepHsle pa3Mephl)

M eM6paHHbl€ MOHKOAUCMOBbIE NOKPLIMUA

Kpbriteiit cranuod Ha mp. Mupa OBan
Benorpex «KpbLnaTckuit» OBan
IBopen criopra «3maitnoBos IIpsMoyronbHHK

KpeiThiit KOHBKOGEXHKII LieHTp B KooMmue (Mock. 0671.) Opan

baiimosvie u koMOuHUpOBaHHbIE KOHCMPYKYUY

CraauoH «JIokoMOTHB» Osan
KpriTEIt KOHBKOGEXHEIN LeHTP B KpbuiatckoM CekTop Kpyra
Crapsiit Foctunenit [Bop IIpAMOYTONBLHHK MPOJIETOM

Bucsuue oborouxu

Bacceits Ha ip. Mupa Osan

JlenoBrlit gBOpel Ha XOMBIHKE Kpyr nmamerpom
Kynoaa

CragvoH «JIyXHUKW»> OBai

Backer6onpHBL cTannoH «IuHaMo» Kpyr nuamerpom

XKenezobemonnsie obonrouxu

VauBepcanbHbIi 3a1 «/Ipyx06a» B JIyXHHKax TIpsaMoyronsHuk
JIaHUIOBCKMIA PHIHOK Kpyr nuameTpom
JIroGnMHCKMIT PHIHOK IIpsmoyronsHMK

banounvie u apounwie nokpuimus

Jlerkoatnernyeckuit Mmanex [ICKA IlpsMoyronsHUK
JIBopen1 criopta «Kpbinbsi CoBeToB» TIpsiMoyronbHUK
JlBopen criopta B JIyXHuKax pSMOYTONBHUK NPONETOM

224x183 m
168x138 M
72X66 M
200%100 M

206158 M
230%120 M
a0 82 M

120%104 m
100 m

309%x248 M
100 m

88x88 M
2m
102x102 M

300%110 M
90x60 M
78 M
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Ipuaoxcenue 7

14

TPUMEP PACIIOJIOXKEHUMA JE®OPMAIIMOHHBIX MAPOK BOJIBIIEITPOJIETHOI'O CIIOPTUBHOTO COOPYXEHHNSA
(wnan)

Y,

4 4— BPUI C 5

I~ i SV i - . _—_....'.._‘;‘(«() V T e e

) Q"'&m.‘“_] P SN . . . . " . P —@ ™ /p;h‘)‘&\mﬁ_/

YVenoBHbie 0003HAaYEHU S 10 9 D G AT S |
4 — ONOpPHBII NYHKT; «Bux C

® — nedopMaLMOHHas MapKa Ha MeMOpaHe WIH OTNIOpHOM KOHType
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Oxonuanue npunoxcenus 7

IIPUMEP PACIHIOJIOXEHNS NJEOOPMALIMOHHBIX MAPOK BOJIBINEITPOJIETHOT'O CIIOPTUBHOT'O COOPYXXKEHUA
(paspes)

OnopHbIi KOHTYP

Mem6pana

RN i A
| " =
| I I R O O !

i gt Tt It T 1T T T} [T [ T 1 -TTJg"7"7]/T]J = l [

Y

"‘.BMC

i« Bug C
YcnosHoe oGo3HaueHHeE: :

@ — nedopMauKoHHasg MapKa Ha MeMOpaHe WM OMOPHOM KOHType
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Ilpusoxcenue 8
IIPUMEPBI PACITIOJIOXEHUA JEPOPMAITMOHHBIX MAPOK

1. Pacnonoxenue BHCOTHHX A¢POPMANAOHABIX MAPOK HA KOJNOHHAX H IJIABHLIX NUIOHAX ¢GyTGONLHOrO CTAAKOHA C BAHTOBOM CHCTEMON HOABECKH
HaBeca HAJA TPUOyHaMH

A\
» BocTok JedopMarmoHHas
P T N S S MapKa Ha THJIOHE

- ‘@@@/Iazgx:::{u
B e e
e ?

Cesep

NDpumeyaunus

1 BoicoTHBIX RedOpPMALIMOHHBIX
Mapok — 75.
2 [Cny6uHHBIX penepoB — 3.

XeMa IICHHS N @ ‘-.«,'v.;"“ “ T Ll .:. L ; Cee R @ ; |
Cmapma::l:monne o Z@ . - :l . : m m - . |

+3,9 M

\/
I T NS

i i KycT rnyGuHHBIX
H P ——

® pemnepoB

P Q|

..............




LS

2. PacnoJioxenne IUIAHOBO~-BBICOTHBIX A€()OPMAIMOHHBIX MAPOK
HA IIaBHBIX NHJIOHAX H KOJIbIEBOIi Oaike (PyTr00JbLHOIO CTAMOHA

Y

BocTox

TPUBYHBI

ITpooonxcernue npunoxcenus 8

MeramnaecKum
OTOJIOBHUK
TIUIOHA

HedopmanioHHas
) Mapka
'
H
]
]
X 5':
“
Cesep \
/i
]
MMpumMeyaHus HedopmaimorHasn |
1 JedopMaLMOHHLIX MapoxK — 8. MapKa ' CrpouTenbHast
2 3HaKOB OIOPHOM ceTH — 4. \ ochb

CxeMa 3aKpeILIieHHs MApKM
HAa METAJUIMYECKOM OT0JIOBHHKE IMHJIOHA

\ Hedopmamonnas
50 M MapkKa

foa 3emas

~ -

3Hak
OIOPHOR CETH
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Oxonuanue npunoxcenus 8

3. Pacnonoxenne Ha0/noaaeMbIX TOYEK Uisi ONPeAeIcHHs NPOBHCA
BAHT KpeIUieHAs HaBeca HaA TpudOyHamu (yTOO/IBLHOIO CTAaIMOHA

Y
Boctok
A Mertanmgeckuit
; OTOJIOBOK
MUIOHA
Hioknamit
METAJUIMYECKUI
TpOC
X .......
Cepep & e @ B e B Qe M
3Hak onopHoH#
CeTH CrpoutenbHas
Habmonaemas oCh
/ TO4Ka
Bepxauit & (HDKHSSA TOYKA
MeTaTHIeCKUI § TIPOBUCA)

TpOC

I[IlpumMmevyaHnns
1 KOHTpONbHBIX TOYEK — §.
2 3HAKOB ONOPHOU ceTy — 4.



Tputoxcenue 9

OIIPEOEJEHME YIJIA i

BricotHas
WKanKa b@
5
5 M Se
A B
TlocranoBka
HUBEIUpA

JU1s1 onpeneNicHUs Yria i ¢ BRICOKOM TOYHOCTHIO
CO3JAI0T CHEIUANIBHBINA CTeHN. 1S 9TOro B rioMelte-
HHH HA CTEeHIE WIH Ha CTPOUTEBHBIX KOJIOHHAX Ha
OJIHOM TOPU30HTE 3aKPEIUISIIOT ABe HUBEIMPHBIE
LIKAIKHM TaK, YTOOBI pacCTOSHUSI OT MHCTpYMEHTa
JI0 KaxXIOH U3 IIKaNOK COCTAaB/LUIH 4 U 24 M.

HaMepeHust BLIMONHSIOT B CJIEAYIOIEM MTOPSIKE:

CHAYaNa W3MEPAIOT IPEBRILICHNE MEXAY 1Ka-
JaMu 1 1 2 cTpOro M3 CepeAMHBI MPH XBYX TOPHU-
30HTaX MHCTpYMeEHTa (h));

3aTeM 3TO Xe NpeBbllieHUe u3Mepsaior (h,)
M3 ToyeK A ¥ B mpu pa3sHOCTH BH3UPHLIX y4eH
AS =20 m.

Vrox i ppryucnsior o Gopmyne

;- Ak
Y M

rae Ak = h,~h,.

Tipu AS = 20 000 MM u p = 200 000” popmyna
(1) 6yaer umeTh BULX

7 = 10Ah. )

CpenHio10 KBapaTuecKylo IIOrpeIHOCT BbI-
YHUCJIEHU YINIa i IORCYUTHIBAIOT 1O hopmyiie

m; =10m,;, = lOm,,«ﬁ. 3)

TIpu m,=0,1 mm m=1,5".
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Ipusoncenue 10

OBPA3EIl 3AITNCH B XYPHAJIE BLICOKOTOYHOI'O HUBEJITMPOBAHWA

Havyano: 8 4 10 MuH. HMata«___ » 20__ T
Konew: 8 4 30 MuH. Uzobpaxkenue criokoiiHoe
H H
c.].ac;ll]‘_[?ﬂ TIpsimoit xon CT;:;?" OOpartHbIi X0
3 3 3 3
Homep n h B pen. o b, mm Homep n h B pei o
Mapku MapKu
3-I1 B MM 3-11 3-n B MM 3-11
1239(1) 1255(5) 14209 | _ 1425(13)
- 11782y | TO8D | g1y | +032a7 | Lo | 148510) | T968U1D) | 1495(12)
1—2 - 0,29(8) —_— 2—1 —_— 0,54(16) o
+0,61(3) 54(6) -65(11) —70(14)
440 448 582 384
2 212 +232 211 +1,12 2 600 ~218 602
23 338 +1,16 237 32 313 -1,09 —TTE
213 200 401 415
3 —76 _ 3 +76
i 284 038 280 0,38 3 528 +0.58 555
—071 —080 +075 +80
Moctpa- —208
HAYHBIA +218 +214 +211 -210 —1,04
KOHTpOJb +1,09 +1,07 +1,06 —1,05

60



Ilpusoxcenue 11

AJITOPHUTM BBIYUCJIEHHA KPEHOB
C UCIIOJIb30BAHUEM BEPOSITHEHMIIIE# IIJIOCKOCTH

Hcxonnoe YPaBHEHMC IUIOCKOCTH UMEET BUA

atbxtey=§, D
rIe @ — IapaMeTp, XapaKTepu3ylouuil cpen-
HIOIO TOPHU30HTANBHYIO IUTOCKOCTD;
b — TaHTeHC yIJla HaKJIOHa MICKOMOH ILIOC-
KOCTH K OCH X;
¢ — TaHIeHC yIJIa HAKJIOHA HCKOMOM ITIoC-
KOCTH K OCH Y
S — BeIMYMHa abCONMIOTHOM OCanKH.

Hapamerpm a, b, ¢ ompenensdIoT U3 pelle-
HMS CHCTeMBI HOPMAJIbHBIX YPaBHEHWIL:

na+|[x1b+[y]c—[S]=0
[x]a+[xX]b+[xy]c—[xS]=0}. (2
[V]a+[x¥1b+[yy]e—[¥S]=

VpaBHeHUS OTKIOHEHMI OT BeposTHeMIIei
TUIOCKOCTH OynyT:

................................. . 3)
v, =8, —(a+bx, +cy,)

Jnst ynpolueHust BEIYHACICHMI TTapaMeTpoB Ha-
YaJI10 KOOPAUHAT IIEPEHOCAT B LIEHTP TIEPEKPHITUS
(MOHTaXHOTO TOpHM30HTa) IOX YCIOBUEM [x'] =
=p’]=0.

Torna nepsoe ypaBHeHIE CTAHOBUTCA HE3aBHU-
CHUMEIM W OInpefienseTcs 1o ¢hopmyte

15 @

J{Ba qpyrvx ypaBHEHMs IIPUMYT BUA;

[xx]b +[xp]c = [xS] = 0}

[xy]b+[y]c—[yS]=0]

B ypaBuenusix (3) u (5) X U y — HEHTPanbHbIE
KOOPHAMHATEHI.

N3 penienus CUCTEMBI HOPMAJIBHBIX YpaBHeE-
HUIt (5) Haxo#aT MapaMeTpHI:

5 7 1s]-[0]0s]
- D
_—lo]lxS8]+ [ ]lys]

D

e D — onpenenuress CUCTEMBI YpaBHEeHMIA (5),
pasHbiit {x2][2)—[x]%

)

6

VrioByio BenMYUHY KpeHa ¢ M XMPEKIIMOHHBIA
YIOJ O HAIpPABIEHUSI KPEHA BBHIYUCISIOT 110 Gop-
MyJam:

¢ = arctgVa® + b’; O

c q
o = arctg— = arctg =~ (8)
b q,
JIuHeHHYI0 BeIWYUHY YACTHOTO M IIONHOTO
KpEHa [V i-r0 TOPU30HTA BRIYUCIIIOT 10 hopMY-
aM:

2:
9 =_7",
cH;
Iy =~ p"’ * )
— |22 2
O =4y +4y-

Eciu yrioBbie BeXHUMHB b’ K ¢ UMEIOT 3HaK
«MHHYC» B hopmynax (9), To yacTHbIE KpEHBI Ha-
IpaBieHHl B CTOPOHY MOJOXUTENbHBIX Halpas-
JICHHI ocell x ¥ y M Hao60pOT, €C/IH YIJIOBBIC BE-
IMYAHB b 1 ¢’ MMEIoT 3HAaK <«IUIIOC», TO YacT-
HBIE KpeHBbl HamnpaBieHbl B CTOPOHY, MPOTHBO-
TIOJIOXHYIO HOJIOXUTENIbHBIM HanpaBJieHHAM ocei
XHuY.

CpenHyue KBaparHyecKne NOTPELIHOCTH Ma-
PaMETPOB BEPOSITHEMIIEH IUIOCKOCTH ONPEAENSIOT-
cs no opmymam:

m, =m, Qll;
my =m,\|O; (10)
m, = m,Qs3,

rae m, —CpEeOHAs KBaJpaTHyecKas IOrpell-
HOCTb OCaJKH, MOJIYYEHHas 10 yKJIO-
HEHHSM OT BeposTHEHlEH MIOCKO-
CTH.
ITorpeniHoCTL M, BEIMHUCIAIOT 10 opMyie

[w] , an
n—k
i€ v — YKIOHCHHE OT Bepoameﬂmeﬂ TLIOCKO-
CTH;
n  — 4YHCJI0 OCaTOYHBIX MApOK,
k — 4ucjio nmapaMeTpoB, PaBHOE TPEM.
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Benwununt Q)), Q,,, Qy; Aia cAyyass, Korna
mepBoe ypasHeHHe B cucteMe (2) ornenacHo (He-
3aBHCHMO) OT JBYX APYIUX, OTIPEReNsioT U3 Cie-
IYIOIIHX PAaBEHCTB!

Qu =;1;;
On =L;%];>
(12)
0, - =
B=Tp

3Has MOTPEIIHOCTH IIapaMeTPOB My, K M, BHI-

YUCIIAXOT MOTPECHIHOCTY YaCTHBIX qu'., mqyi H NIOJI-

62

IIpoodoaxcenue npunroxcenus 11

HOTO KPeHa m, JUISK i-TO MOHTAXHOTO FOPH30HTa
no opMmynam: -

m mZHi;
Ixi p
mH;
Moy ==575 (13)
my, = m +mq'w

IIpuMep BBIYUCACHUA OCaZOK U KPEHOB IO
U3JI0XEHHOM METOAUKe MpuBeaeH B Tabmuue 1,
CBOZKA pPE3yJLTaTOB OCHOBHBIX IApaMETPOB C
OLIEHKO} TOYHOCTH IpuBeleHa B Tabmiue 2.

BriuncneHue mapaMeTpoB BepOsTHeMHIIE
IUIOCKOCTH NIPOM3BOAAT Ha DBM.



€9

Ta6auua 1— Ilpamep BoIMACAEHHA KPEHOB C HCNO/Jb30BAHHEM BepOATHEINIEH IIOCKOCTH

IIpodonxncenue npunroxcerus 11

Ne Xy Vo S, Sa, XX, yy, xS, yS, bxj, ¥y atbx+cy, v, BergucieHe BETHYMHEI
MapKy M M MM MM M2 m? M'MM M'MM MM MM MM MM KpeHa U €10 Hamnpas/eHue

1 +20 +15 -9,2 —0,32 —184 =138 —0,883 | +0,633 -9,12 —0,08

2 0,0 +15 —8,6 +0,28 0,0 -129 0,0 +0,633 -8,24 —0,36 m,=0,28 MM

3 —20 +15 -7,2 +1,68 +144 —108 +0,883 | +0,633 —7,36 +0,16 o= 12,60"

4 =20 +15 =7,7 +1,18 +154 0,0 +0,883 0,0 —7,99 +0,29 Q=9,16 Mm

5 —20 —15 -8,8 +0,08 +176 +132 +0,883 | —0,633 ~8,62 —0,18 npu H =150 m

6 0,0 —15 -9,7 —0,82 0,0 +145,5 0,0 —0,633 -9,51 -0,19 g,=+6,62 MM

7 +20 -15 -10,3 —1,42 —206 +154,5 —0,883 | —0,633 —10,39 +0,09 qy=—6,33 MM

8 +20 0,0 -9.,5 —0,62 —190 0,0 —0,883 0,0 -9,76 +0,26 0=9,16 Mm

z 0,0 0,0 —71,0 +0,04 2400 1350 —106 +57 0,0 0,0 —0,01 o= 316°18’

a=—8,875 MM b = —0,044166667-103 b =-9,11" q
¢’ = +8,71 o = arctg =+ = 316°18’

¢ = +0,042222222.1073
O1neHKa TOYHOCTH

m, = 0,28\/0,125 =0,1 MM
0 S S
[xx] 1000

T 1 S
=0,28 ’—-— L 76210
e ¥ 1000

my =1,18" m, =0,86 MM

my = 0,28 5,72-107°

mg = 1,57 my, = 1,14 MM

mg =1,43 MM

9



Tab6nuna 2— Cpoxnas TaOnaua pe3ybLTATOB BbIMMHCCHAH

Oxornarnue npunoscenun 11

Ob6o3HayeHNe BETHYMHBI 3HayeHHe BEANYMHBI Ne popmy/Bl BEIYMCIEHMS
a —8,875 4
b —0,04416667-1073 6
c +0,042222222-1073 6
b’ -9,11” ~—
<’ +8,71” —
© 12,67 7

3 0,28 MM 11
q, +6,62 MM 9
q, —6,33 MM 9
Q 9,16 MM 9
o 316°18’ 8
m, 0,1 mm 10
m, 1,18 10
m, 1,577 10
mg, 0,86 MM 13
m,, 1,14 MM 13
mg 1,43 MM 13
H 150 M -
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Ilpusoxcenue 12

TABJINIA ABCOJIIOTHBIX B TEKYIIUX OCAAOK
JE®OPMAUMOHHBIX MAPOK BRICOTHOTO 3HAHNA

I{uxn/nara 1/28.05.07 3/19.07.07 9/16.01.08 15/05.07.08
Yucno sraxei 3 7 24 45
Ne ocanounoit HI1, H3—-HI, H3—H2, H9—H1, H9—HS, H15—HI1, H15—HI14,
MapkKu MM MM MM MM MM MM MM
1 116409,5 -1,3 -0,7 2,3 —0,1 —13,7 -1,1
2 116407,7 —2,2 -1,4 —6,0 -0,1 -17,8 -1,4
3 116412,7 -2,5 -1,8 -6,0 -0,1 -17,3 -1,1
4 116409,1 0,0 -0,5 -1,2 —0,2 —=12,1 -0,9
5 116399,4 —=0,2 —0,6 -2,0 -0,3 -13,0 -1,0
6 116413,5 -1,2 -1,2 -2,9 —0,1 -13,9 ~1,1
7 116417,3 -1,2 -1,4 —4,5 0,0 -15,9 -1,1
8 116411,3 -1,3 -1,8 -49 -0,1 -15,9 -0,8
9 116409,6 -1,1 -1,3 -2,6 0,0 -13,3 -0,7
10 116410,3 -1,7 -1,5 -3,9 -0,5 -13,6 -0,9
11 116409,7 -1,7 -13 —6,1 —0,6 —16,1 -1,2
12 116410,7 -0,3 -1,0 -4,0 —0,6 —14,2 -1,2
13 116417,1 =0,9 -1,2 —4,4 -0,1 —14,6 -1,1
14 116412,4 -1,2 -1,4 =5,7 —0,1 —15,4 -0,6
15 116410,0 -0,5 -0,8 -3,4 -0,2 —13,4 -0,6
16 116409,0 -1,3 -0,9 —4.2 -0,7 —-13,9 -1,2
17 116412,2 -0,3 -0,8 =59 -0,4 -16,7 -1,7
18 116411,1 0,1 -0,5 -1,7 —0,3 -11,6 -1,0
19 116412,7 -0,5 —0,9 -2,9 -0,5 —-12,4 -0,6
20 116421,1 -1,1 -1,2 —5,6 -0,6 -15,4 —-0,8
Cp. 3Ha4. -1,0 -1,1 —4,0 -0,3 —14,5 -1,0
CocTaBuu: / / Tposepui: / /
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Ilpuaoxcenue 13

CXEMA PACITOJIOXEHMA JE®OPMAIIMOHHBIX MAPOK HA ®YHIAMEHTHOM IIUTE
BBICOTHOTO 3TAHUA ! IMHUHN PABHBIX OCAITIOK
(mo pesyiabrataM 16-ro NMKIa MOHMTOPUHIA HA Ir.)

© ® O O

o
©

X B 9 [l [
TN N T\ Ve
—149 —140 -13,0
0. ) u/ i) ) =
L 14 As L B
22 NRNE e \\\\é‘”"’ et =
A iy A IR 5 0
_20, § \§
' N
-15,0 § §
N ]
§ \ : B
\ \ |
.
N
\&\\% | o
. m
| ) -
Bl ]
IIpu™MedyaHHU S MEPBBI LUK BHITIOTHEH T. Coc'rEaByU'[: ) : /
_4 — HoMepa Mapok;
—-9.9 — a6 apKH, MM;
/- feﬁﬁgfmﬁfﬂff P, MM ITpoeepuit; ) /

4 M30JIMHUM IIpoBeneHH yepead 0,5 MM



Ocanxa, MM

L9

Ilpusoxcenue 14
T'PA®UKU OCATOK JEPOPMAIIMOHHBIX MAPOK BBICOTHOT'O 31AHHUA

1 2 3 4 N 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Homep mapku
2,0 4 |

0,0
/o Nt i~ -
—2’0 v SO e N . - o ‘ .,
‘. . - == 16 uuka

- N J
4,0 n 7 v . S “ b ’
e - A b
6.0 . . . ‘ . - === 9iuxn
s 3

3 muKa

-8,0

-10,0
-12,0 |

—14,04—\-
—16,0- - —_

v
N

i
|

~

N

i
-18,04 -— ‘\ s
—20,0 !

CocraBui:

TIposepun:



89

Ocaiaka MapoK, MM

TPA®NKH OCAJIOK JE®OPMAIIMOHHBIX MAPOK 2, 18, 14 BBICOTHOTO 3IAHMSE

Ipuaoxcenue 15

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
KonmiectBo Mecaues
2 - —
P N S — PR N SO P o R R . . N -
..... ~- \{,\_-— — b SRS [UUUSINR SRR SRS (USRI SUUSURRRY NS S AR SR
-2 ~ — ——— | —
T~ N ‘\ \
=4 NS - R """"""""""""""""""""""""" N
_______________________ TSI N ~N
—6 = e — ___ """""""""""""""""""""""" N e
__________________________________________________________________ T~ S~
N e e e e
............................................................................................................. \\ e N
-10 S, =
1S SNSRI SSSUTUUNY USSUURIUGUUN URPRURUOU! FORSNS WUUSUUUD SUUSUUID! SRURUTURN ORI \\\ .................. e N
—-12 N T
R B i B e e S B e e T R e e ---——\---v- e
—14 -
SIS IS )t S A PG OO PR VUOSHONY NSS AN
-16 A < —
OUURVU ISP EUUUUUURE ANSUPUUUURN ISP UOTRRY SSUO SRS (OO I M- R A
-18 4 - - >y
ok B I S AR N IO A N U B R S

— = Mapka 2

— wm MADKA 18  commmmems Mapxa 14

CocTaBuiI:

Iposepni:




IIpusoxcenue 16

TABJIMIIA BBIMUCIIEHUA KOOOPHUIIHEHTOB KOPPETSAIINHA
C OIIEHKOH HATEXXHOCTH MX 3HAYEHM

Kon-Bo
MECSLEB C Brruncaenue ko3hduiMeHToB
MOMEHTa HomMepa Mapok IIo cxeMme Briuncnenue orknonenui CKO KOpPpeIAlH
Haglagigiuﬁ
Mapka 2 |Mapka 18 |Mapka 14| Mapka 2 | Mapka 18 | Mapka 14 k Mapxka 2 |Mapka 18| Mapka 14

k N ) . x~xl/n | y~Dl/n | -1d/m | k-TK/n | %14) | 121741 | [31*(4)

' ' ' w2 | 14) 51 | 16 7]
1 -0,8 0,6 0,2 7,3 4.4 72 ~7 =5L,1 -30,8 -50,4

2 -2,2 0,1 -1,2 59 3,9 58 —6 —35,4 —23,4 -34,8
3 -3,4 -1,0 -2,2 4,7 2,8 4.8 ~5 -23,5 —14,0 —24,0
4 -39 =0,5 ~2,5 4,2 3,3 4,5 ~4 -16.,8 -13,2 —18,0

5 —4,2 -0,1 -3,4 3,9 3,7 3,6 -3 -11,7 =11,1 -10,8

6 -5,5 -1,1 ~5,2 2,6 2,7 1,8 ~2 -5,2 =54 —3,6

7 =59 -1,4 -5,6 2,2 2,4 1,4 ~1 =22 2,4 -1,4

8 —6,0 -1,7 ~5,7 2,1 2,1 1,3 0 0,0 0,0 0,0

9 ~-7,1 —2,5 -6,2 1,0 1,3 0,8 1 1,0 1,3 0,8

10 —8,6 —4,2 ~-8,1 -0,5 -0,4 -1,1 2 -1,0 -0,8 —2,2

11 ~11,0 —6,2 -~10,0 -2,9 =24 -3,0 3 —8,7 -7,2 -9,0

12 ~12,8 -7,1 =11,4 —4,7 =33 —-4.4 4 —18,8 —13,2 -17.6
13 ~15,5 —9,7 —13,2 -7,4 -5,9 —6,2 5 -37,0 =29,5 | 31,0
14 ~16,4 | —10,6 —14,8 —8,3 -6,8 -7.8 6 —49,8 —40,8 —46,8
15 ~17.8 -11,6 —15,4 —-9,7 -7,8 8,4 7 —67,9 —546 { —588
[K)/n [xl/n | vl/n | [z)/n | 200 | ZR2P | 2380 | Z[4P Z[5] z[6) 27
8 -8,1 -3,8 ~7,0 408,5 2448 348,7 280,0 | —328,1 | —245,1 | —307,6

o, o, G, o, T " Ty
5,22 4,04 4,82 4,32 -0,97 | -0,93 | —0,98

OuenKa HaJEKHOCTH BLMHACJIeHHA K03y HIEeRTa Koppeasiwn no xpurepno Omuepa

{Tpuuep. W3 rabnuun ans mapxu 18 umeem |r = 0,93]. [Io 3nayeHuMIo r BHYHCIAeM (QYHKUHIO
= 5[111(1 +|rD - ln(I —]rl)] WK BhibMpaeM ee 3HadeHMe U3 Tabmuy [22]: z = 1,86. OnpenensieM moBepUTE/IBHbIA
VIHTEpBaN I Z ¢ ¢ J-HbIM YPOBHEM 3HaUMMOCTH Npu n = 15 u 1, = 1,96 (g = 0,05):

Z—{ AZ4AZ+1, == -

iy LRy BemuuHy , HaXOASAT 110 TabaM1IaM HOPMAILHOTO PACTIpE/ICNIeHH. Ho nonyyex

HBIM 3HayeHUsM IpaHuu uHTepBana 0,79 < Z < 2,52 ofpaTHeM UHTEPIOIMPOBAHMEM N0 TabmuuaM [22] BeIYKCASIOT
TPaHMLBI MHTEPBaIA L1 Koadduuuenra r: 0,79 <r <0,94.

Tak kak BenmunHa 0,94 — 0,79 = 0,15 MeHbIe a6COMOTHOro 3HaYeHUA K03(¢HLMeHTa KOPPENIIUH, TO HAINYHE
JIMHEWHO! CBA3M YCTaHOBJICHO.
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Ilpusoxcenue 17

INPUMEP O®OPMIIEHNA PE3YJIIBTATOB
OIIPEAEJEHUA KPEHA BBICOTHOT'O 3IAHUA

Bricora +115 m

NMMpuMevanue:

I'—’ 3 — HanpamineHMe ¥ BeTM4HHA M3MEHEHUs! YACTHBIX KPEHOB ¢, M g, X 1-My MKy, MM.

2
Pe3ynbTupyiole BEIAYNHB! NONYYEHBI KaK CpefiHee M3 YaCTHRIX KPEHOB ILIAHOBHIX Ae(OpMALIMOHHBIX MAapOK, PacioNOXCH-
HBIX Ha ITepPeKPhITUH.
101 — HOMep IUTaHOBOI A¢POpMaLIMOHHON MapKH.
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Hpuaoxcenue 18

NPUMEP O®OPMJIIEHVS LIMKJIA HABTIOAEHUM 3A TUIAHOBO-BBICOTHBIMH
JE@OPMAITAMH OITIOPHOI'O KOHTYPA

OG6GBekT: bolbillenpoieTHOE COOpYXeH1e ¢ MEMOpaHoit

IlnanoBo-BeicoTnEIe cCMeeHnA NeDOPMATHMOHERLIX MAPOK

35 maxn (16.05.05), T= +14°C

10 35

19
36 umkn (18.06.05), T= +20 °C
1n =2
- I 3
=24 136
50 3 3
- » @
33 129
83 80 5
-4 —33 ° =38 ¢&—» |7
=762 0
10|
19
51
=25 142
1 I
-— M
(1]
bl L=200u >
NpuMmeyanus: CocraBwr:
12 — HampapneHue ¥ BeNHYMHA IUIAHOBOTO CMELUCHMS
orHocutensHo 1 muwma (27.10.04), mwm; TIposepun:
=25 — BBICOTHOE cMeElleHHe OTHOCHTENbHO 1 umukiIa
(27.10.04), Mm.

ToyHOCTh M3MepeHMM £5 MM
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TEPMHHBI A ONIPEAEJIEHUSA

AbcomoTHan(NOANAN)OCAZKA — CYMMapHasi
ocajka ¢ Hayajga HaOJIONeHUH, MoJyyeHHas OT-
HOCHUTEJILHO MCXOMHOM BBICOTHOM ocHOBEI B ban-
TUHCKOM WIH MECTHOH CHCTEME BBICOT.

Boabmenponerabie 30aHHA HIH COOPYKEHH —
3MAHUSI WIM COOPYXEHHMS C KOHCTPYKUMWSAMM IIO-
KPBITUS 11POJIETOM CBBILE 36 M Ge3 IpoMeXyToy-
HbIX ortop. K HUM OTHOCSTCA IIPOCTPAHCTBEHHAIE
KOHCTPYKLMY — CIUIOIIHBEIE M CTEPXHEBbIE 06GO-
JI0YKH, KyToJjia, BUCAYME BAaHTOBbIE, TOHKONHUC-
TOBBI€ (MeMOpaHHbIE) H TEHTOBLIE IOKPBITHS,
CTEPXHEBBIE IPOCTPAHCTBEHHBIE KOHCTPYKIIUM
(CTPYKTYPBI), MEPEKPECTHBIE CUCTEMBIL, 2 TAKXKE TPa-
IVIMOHHBIE KOHCTPYKUHH GOJBLIMX MPOJETOB —
depMsbl, pambl, apKu H T.II

Beawynna ocagxu — BeJHYHHA Pa3sHOCTH OT-
METOK OCafOYHOU MapKH, NMOoJyYeHHast B PasHbIX
LMKIIaX U3MEpPEHUIt.

Beagunua orHOCHTENbHOrO mpormba. OTHOCH-
Teabublif HPOrmd — BeJIMYHHA, BbIYMCIAEMAS IO
JaHHBIM OCaIOK TPEX CMEXHBIX TOYEK (peIiepoB),
PACIIONIOKEHHBIX Ha OCSIX COOPYXXEHMS WIM BIOJIb
XapaKTepHbIX TUHMUI IUIAHA B OTCTOSIIMX APYT OT
Apyra NpuGIN3UTENbHO HA OJMHAKOBBIX PaccTos-
HUSIX, KAK OTHOILCHUE PA3HOCTH MEXNY YABOEH-
HON ocagKoi cpelHell TOYKM M CYMMOH OCamoK
KpailHUX TOYeK, OTHECEHHOI K YIXBOEHHOMY pac-
CTOSIHUIO MeXNy KpalfHUMHU TOYKaMH.

BricoTHOE 31aHAE WIH COOpyXeHHe — 3[aHue
WM coopyxeHue Goree 25 3taxeil M BHILIE 75 M.

[ayOmanwii penep — dyHAaMEHTAIBHELR reo-
AE3N4EeCKuit 3HaK, 3aKIabIBacMbiii B IIpaKTHyeC-
KM HECXMMAaeMble IPYHTHI M NIpeAHa3HAYeHHBII 1Tt
COXPaHEHUs BBICOTHON OTMETKMU.

I'nbxocTb BHICOTHOIO 3aanMa — KO3 PULIKEHT
OTHOIUEHUS BHICOTHI HAM3EMHON YacTH 3MAHMSA K
wpwHe dyHmameHTa. s 3xaHunit BEICOTOM CBEI-
me 75 M K= 1--8.

Topu3onranpbHoe nepememeHde — repeMelie-
HUE B TOPU3OHTATIBHOMU ILTOCKOCTH ONPEASICHHOM
TOYKHM, JeXKaled Ha ONOPHOM KOHTYpE UIM JIpy-
THX 3JIEMEHTaX OONBIICNPOJIETHON KOHCTPYKIHU
(6ayika, apka, pamMa U T.I.), BCIeAcTBHeE Aedop-
MaLIMH, BBI3PIBAEMOU CHIIOBEIMH, TEMIIEPATYPHBI-
MU ¥ OPYIMMHM Harpy3kaMmd M BO3ZEUCTBHAMU, U
XapakTepu3ylonee paboTy KOHCTPYKIIUM,

Hedopmanusa — BeTMYKHA, XapaKTepH3YIOLIAT
IJIAHOBOE (FOPU3OHTAJIBHOE) M BBICOTHOE (BEpTH-
KaJbHOE) M3MEHEHMUE IIPOCTPAHCTBEHHOTO IOJIO-
XeHUSA «00beKTa» HaOMIOAEeHUH OTHOCHTEABHO
KaKOro-JMb0 repBOHAYATBHOTO TTOJOXEHHA.

3nanne — KOMILIEKC XUIBIX MM HEXWJIBIX
MOMELLEHHI C IIOCTOSTHHBIM WM BPEMEHHBIM IIpe-
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OBIBAHUEM JTIOAEH, KaK IpPaBUIIO, C NMOMAEPXAHU-
€M OMpeJeeHHbIX PYHKIIMOHAIBHBIX TAPAMETPOB.

3aceuxa obpaTHas — crmoco6 onpeneneHus
MECTOTIONOXEHHA MYHKTA HyTeM U3MEPEHMS C HETro
YITIOB ¥ pacCTOSIHUIt Ha ABa M 6ojee MYHKTOB,
KOOPIMHATHI KOTOPBIX H3BECTHBIL.

3aceuka npAMas — crioco6 onpefesIeH s Mec-
TOMOJIOXEHUS TIYHKTA IyTeM M3MEPEHHUsT Ha Hero
YIJIOB M pACCTOSIHUM C IBYX U 6osee yHKTOB, KO-
OPAMHATHI KOTOPHIX U3BECTHBI.

3HaK reone3wdecKMii — YCTPOICTBO, 0603Ha-
qajoluee NOJIOXEHUE Ieode3MYECKOro MyHKTa Ha
MECTHOCTH WK Ha KOHCTPYKIHSX, SBJISIOUIErocs
HOCHTE/IEM KOODAUHAT.

H3mepenns reofie3nuecKne — U3MepeH¥s, Ipo-
BOIMMBIC B IPOLECCE TCOJXEIUYCCKHUX paﬁorr , HE~
TIOCPECTBEHHO CBSA3AHHBIE C PEIIEHUEM Te0e3H -
YeCKUX 3a/1ay.

Kycr penepoB — Tpu 1 GoJiee rayGuHHBIX pe-
mepa BBICOTHOM nedOpMalIMOHHOM CeTH, pacro-
JIOXEHHBIe, KAK TIPAaBWJIO, B BEPIIMHAX TPEYIrOib-
HUKA Ha PaBHBIX PACCTOSHMAX APYT OT ApYTa.

Kpen 3nanms, cOOpyeHHA — BeJITIMHA OTKIIO-
HEHWSI IUIOCKOCTH CHMMETPHH COOPYXEHHUH OT BEp-
THUKIH.

MoHMTOpHHT TEXHHIECKOTO COCTOAHMSA 3JAHNM
HIN COOpyXKeHMid — cHcTeMa HaOmoOAeHuit 3a Ae-
dopManuaMu 00BEKTa C [EIBI0 NMONYYEHHs J0C-
TOBEPHBIX OLIEHOK IIApaMETPOB TEXHHYECKOTO CO-
CTOSIHUS, CBOEBPEMEHHOIO BBISIBJIEHUSI HEHOHNyC-
TUMBIX OTKJIOHEHU OT BEJIMUUH, 3aIaHHbIX B IIpO-
€KTHOM JIOKyMEHTALIUM, a TAKXEe VIS IIPEeAYIIPex-
JIEHWA ¥ yCTPAHEHMS] BOSMOXHBIX HETATUBHBIX SIB-
JIEHH# M mpolueccoB. MOHUTOPUHT SABJISETCS CO-
craBHoit yacteio HTCC.

MoHHTOPHHT Teo/ie3irIeCKHMH MeTojaMHu (reone-
3UMECKHIi MOHATOPHHT) — KOMIUIEKC HHXCHEPHO-
reone3ndecKrXx paboT, BBINONHSIEMBIX C UEJIBIO OTTpe-
JZIeTIeHMS KOJIYECTBEHHBIX [1apaMeTpoB o0LIHX aedop-
MaIMif 3MaHW, COOPYXKEHUM U MIX KOHCTPYKLIMEAL.

Mecrubie negopMaimu — repeMelIeH s Wik
TTOBOPOTHI, KOTOPbIE IPOUCXOJIAT B Y3/IaX WX KOH-
CTPYKLHMAX CoopyxXeHus (YIIMHESHHE WIN cXaTHe
9JIEMEHTOB).

Hayuro-Texna4eckoe COMPOBOKIEHHE CTPOH-
Teaperea (HTCC) — xoMmruiekc paGoT Hay4Ho-
AHATUTIYECKOTO, METOAUYECKOTO, MHGPOPMALIMOH -
HOIO, KOHTPOJIBHOTO 1 OPraHU3alMOHHOIO XapaK-
Tepa B NPOLECCe U3bICKAHMS, TPOSKTUPOBAHHUS 1
CTPOMTENIBCTBA IUISL oGecrieYeHUsT 6e30IMacHOCTH
30aHUH M COOPYXEHUIA.

Hupennposanue — onpeelieH1e BEICOT TOYEK
OTHOCUTEJIBHO YPOBEHHOM IIOBEPXHOCTH, MTPUHS-
TOM 33 MCXOIHYIO.



Ocanounan aedopmMannoBHasn MAPKA — YCTPOIi-
CTBO B BMAE 1IKaNbl WIH [IAPUKA, 3aKpeIUTIEHHOE
Ha CTPOMTEJILHON KOHCTPYKLIMH, CTeHe, B Iepe-
KPHITHM M TIp., TpeqHa3HadeHHoe Uil Habone-
HMIt 33 BRICOTHBIMH AeOpMaLHAMMU.

Ocajka coopyxenns — BEPTHKAILHOE CMELLe-
HHUE COOpPYXEHMS, BBI3BAHHOE CXATHMEM TPYHTOB
WIM YMEHBUIEHUEM BEPTHKAJIBHBIX Pa3MEPOB CO-
OpYyXeHus (WIM ero Jacreit).

OTHOCHTE/IbHAS HEPABHOMEPHOCTh OCAJIOK —
PasHOCTb OCaJIOK JIBYX COCEIIHHX TOYEK (penepos),
OTHECEHHAs! K PACCTOSHHMIO MEXITY HHUMH.

OTHOCHTE/LHAS HEPABHOMEPHOCTH TOPH3OHTAIL-
HBIX mepeMelnenmii — pa3HOCTh TOPU30HTANBHEBIX
niepeMellICHUIA IByX COCETHUX TOYEK (MapOK), OT-
HECEHHAs K PACCTOSHMIO MEXIY HUMHU.

IIpesbimienne — pa3sHOCTH BHICOT ABYX TOYEK.

IIporud(sbira®) — BepTHKAIBLHOE NepeMelle-
HHE OIpeneJieHHOM TOYKH, JIEXalleil Ha MpoJeT-
HOI KOHCTPYKIIMM, OIOPHOM KOHTYpe WIH ApY-
THX 3JIEMEHTaX OONBILENPONETHOM KOHCTPYKIUU
(Oanka, apku, paMbl), BeaeacTsue aedopmaumu,
BBI3HIBAEMOM CWJIOBBIMH, TEMIIEPATYPHEIMH U ApY-
TUMU Harpy3kaMu M BO3TEHCTBUAMM, U Xapaxre-
pu3symollee paboTy KOHCTPYKLIUHU.

Oxonuanue npunoxcenus 19

Coopyxense — CTPOUTEAbHAS WIH TEXHOOTH-~
yecKast KOHCTPYKLMA CHeIMabHOIO (DyHKIMOHAD-
HOI'O Ha3HAYEHHA, KaK IPaBIIIO, HE HMEIOLasl CTEH
H cBODOjIHAst OT IOCTOSHHOIO IPeOLIBAHMS JHOACH.

TounocTh H3MepeHMii — KayeCTBO U3MEPEHMIA,
oTpaxaiouiece 6IM30CTh UX PE3YIbTaTOB K MCTUH-
HOMY 3HAYCHMIO U3MEPSEMON BEIMYMHDBI, Xapak-
TepU3yeTcst CPeAHE KBaApaTUYECKOM IOTpeLIHO-
CTBIO M3MEPEHMIL.

Texymas ocagka — BeJIMYMHA OCaAKH NIOGOro
penepa, NONYyYEHHAsA KaK Pa3HOCTh OTMETOK Tpe-
JBIAYLIErO U HOCAEAYIOIEro HUKIOB U3MEPEHU.

Yunkamunie 00beKTh — OOBEKTE, B IPOSKTHOM
JIOKYMEHTAIIIH KOTOPHIX IPEAYCMOTPEHA XOTS OBl OTHa
M3 CHENYIONX XapakTepucTUK (I pamocTpoUTe/ b I
xonexc Poccuiickoit @eaepaunn — I'KP®D):

a) Beicota 6onee 100 M;

©6) nponerst 6onee 100 M;

B) HaIMyme KOoHcomu Gonee yeM 20 M;

r) samybleHHe NMOA3eMHOI YacTh (MOJIHOC-
THI0O WIH YaCTHYHO) HUXe IUIAHWPOBOYHOM OT-
METKH 3eMiH Gonee 10 M;

I) HAM4Ke KOHCTPYKIMIA M KOHCTPYKLIMOHHBIX
CHCTEM C HECTAaHJApPTHHIMU METOAAMH pacyeTa JIMeo
pa3paboTKa CrieHMAIbHEIX METONOB pacyera.



IIEPEYEHb HOPMATHUBHOM
U PEKOMEHJATEJIBHOM
JXOKYMEHTAIIMM 110 MOHUTOPHUHIY

1. CHuII 3.01.03-84 I'eonesnyeckue paboTsl B
CTPOMTENBLCTBE

2.TOCT 24846—81 I'pyHTBL. MeTombl U3MepeHuUst
ZtedopMaimit OCHOBaHMIA 3MaHUI ¥ COOPYXEHUH

3. PykoBoncTBo 1o HabmoaeHmo 3a aedopma-
LIMSIMM OCHOBAHHMI U (pYyHIAMEHTOB 3JaHUN U CO-
opyxeuuit. — M.: Crpoitusznar, 1975

4. UHCTpyKLMs 0 HaOMOAEHUIO 32 CABIKECHM-
SIMM 3€MHOM ITOBEPXHOCTH U PACHOJOXEHHBIMU Ha
Heil 06beKTaMy IIPH CTPOUTENLCTBE B Mockse [moa-
3eMHBIX coopyxeHuit. — M.: UITKOH PAH, 1997

5. PexoMeHgauuu no o6ciae0BaHUI0 U MOHU-
TOPUHIY TeXHUYECKOTO COCTOSIHUSL IKCILTyaTHpye-
MBIX 37aHMIt, PacIIOIOKEHHBIX BOJIU3U HOBOI'O CTPO-
UTEJTBCTBA WIH PEKOHCTPYKLIMH. — M.: MockoMap-
XUTEKTYpa, 1998

6. MeToauka OLIEHKM H CepTUIHMKALIN NHXe-
HepHOM Ge30IacHOCTH 3IaHNI ¥ COOPYXEHMIt. —
M.: MYC Poccuu, 2003

7. O6uMe MOJOXEHHUS K TEXHIYeCKUM TpeGoBa-
HUSIM IO IPOEKTUPOBAHUIO XWIBIX 3H2HUIA BBICO-
Toit Gonee 75 M. — M.: MockomapxuTekTypa, 2002

8. CHuII 3.03.01-87 Hecyniue u orpaxnaroiiye
KOHCTPYKLIMH

9. CHuIT 2.02.01-83* OcHoBaHMs 3aHMiE ¥ CO-
OpYXEHU

10. CHuII 2.01.07-85* Harpysku u Bo3aeicTBus

11. MI'CH 4.19-05 (BpeMeHHbIe) MHOroGyHKIM-
OHAJIBHBIC BRICOTHBIE 3IAHMSI M KOMIUIEKChL. — M., 2005

12. BpeMeHHBIE PEKOMEHIALMKA [0 OpraHU3a-
MM U TEXHOJNOTMM IEOe3UIECKOro oOecreyeHs
CTPOUTEJILCTBAE MHOTOMYHKIIMOHAIGHBIX BHICOTHBIX
3nanuii/O00 «Tekromnan». — M., 2005

13. INocraHoBneHnue IlpaBurensctBa MOCKBEI OT
16.12.1997 r. No 896-111

14. MeTonuueckye yKa3aHUA [0 OpraHU3aLlUU
Y TpoBeicHMIO HAaOMIONEHUI 32 ocafikaMu ¢yHAa-
MEHTOB ¥ AedopMalsIMA 30aHNUS U COOPYXECHMIt
CTPOSILLIUXCS U 3KCIUTyaTUPYEMBIX TEIUIOBbIX 3JIEKT-
pocranuuit PI1 34.21.322-94

15. CHulI 12-01-2004 OpraHu3saiust CIpOUTEb-
cTBa

16. ITocraHoBnenve IpapurenscrBa MocKBEI N2
21 o1 07.04.2004 r. «<O MOHMTOPHHTE TEXHIYECKOTO CO-
CTOSTHMSL XKWIBIX JIOMOB Ha TeppATopu MOoCKBB»

17. HlocraHorneHue IMpasurenscrea Mocksel Ne
320-I111 ot 18.05.04 r. «O MOHMTOpPHMHIE COCTOSTHMS
CTPOMTELHBIX KOHCTPYKLIMIT GONbIlie-ITPOJIETHBIX,
BBICOTHBIX ¥ APYIHX YHUKAIBHBIX 3aHUIA U COOpYyXe-
HMIA, CTPOSILLMXCA Y SKCIUTyaTHpyeMEIX B MocKBe»

18. CHuII 11-02-96 UrokeHepHble H3BICKAHUA
IUTSL CTPOUTENBCTBA. OCHOBHBIE ITONIOXKEHHUSA
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19. CIT 11-104-97 N HXeHepHO-TeoLe3uyecKue
U3bICKAHMS U1 CTPOUTEJIbCTBA

20. MI'CH 2.07-01 OcHoBaHusl, PyHIAMEHTHI
U ITOX3EMHEIe COOpyXeHus. — M., 2001

21. IMoco6ue x MI'CH 2.07-01 O6cnenosanme u
MOHHUTOPUHT NPH CTPOUTENBCTBE Y PEKOHCTPYKLIMHU
30aHMI ¥ NOI3eMHBIX CoopyxXeHHH. — M., 2004

22. CII 50-101-2004 ITpoexTHpoBaHME M yCT-
PONCTBO OCHOBaHMIT U (GyHAaMEHTOB 3MaHMH U
COOPYXEHUH

23. TOCT P 22.1.01—95 BesomnacHocTb B ype3-
BBIYAMHBIX CUTYaUMAX. MOHUTOPUHT U IPOTHO3U-
poBaHue. OCHOBHEBIC MONOXEHHUA

24. TOCT P 22.1.02—95 Be3onacHOCTh B 4pe3-
BBIYaiHBIX CUTYyauMsIX. MOHUTOPYHT ¥ MPOrHO3U-
poBaHue. TepMUHBI U OIIpeaeNeHUS

25.TOCT P 22.1.05—95 be3onacHocTb B Ype3-
BBIYAKHBIX CHTYaLusiX. CpencTBa TEXHMIECKOTO MO-
HuTopuHra. O6lIMe TeEXHUYeCK1e TpeGoBaHus

26. TOCT P 22.1.07—99 Be3onmacHOCTb B Ype3-
BBIYAMHBIX CUTyalsiX. MOHHTOPHMHT ¥ TIPOTHO3U-
pOBaHHe ONACHBIX METCOPOJIOTHYECKUX ABJNCHUI H
TIPOLIECCOB

27. TOCT 24297—87 BxonHo# KOHTpOJb ITpo-
IyKunH. OCHOBHEIE NIOJIOXEHUSA

28. CHulI 3.01.04-87 Ilpuemka B 3KCIUTyaTa-
LIMI0 3aKOHYEHHBIX CTPOUTENBCTBOM 00beKTOB. OcC-
HoBHBIe TTojioxenust (u3n. 2001 r. ¢ usm.)

29. TCH 12-309-2000 (Mocksa) Ilprnemka 1 BBOI
B 3KCIUTYaTalldl0 3aKOHYEHHBIX CTPOMUTEIHECTBOM
00bekTOB. OcHOBHBIE osioxeHust (MI'CH 8.01-00)

30. CIT 13-102-2003 TIpaBuia oGcemoOBaHuUs
HECYIUMX CTPOUTENBHBIX KOHCTPYKUMHI 3ZaHUHM K
COOpPYXEHMIX

31. I'OCT 27751—88 HanmexXHOCTb CTPOUTEND-
HBIX KOHCTPYKIMIT M1 OCHOBaHUit. OCHOBHBIE MOJIO-
XEHUs o pacyeTy

32. Mucrpykums 1to HusenupoBanmio I, 11, I11
u IV ximaccos/TKHUHII (THTA)-03-010-03. — M.:
LHHUUTAuK, 2004

33.TOCT 34.201—89 Buanl, KOMILIEKTHOCTb ¥
0603HaYecHHE JOKYMEHTOB NPH CO3AaHUU aBTOMa-
TU3UPOBAHHBIX CUCTEM

34. P11 50-34.698-90 ABTOMaTH3MPOBaHHbIE CHI-
cremsl. TpeGoBaHus K COEPXKaHMIO JOKYMEHTOB

35. PM-2957. PekoMeHIALIMU 1O IKCTUTyaTalIMK
MHOTOMYHEKIIMOHANBHBIX BHICOTHBIX 3/aHUI U KOM-
mrexcos. — M., 2004

36. MAC 12-23.2006. BpeMeHHEIE peKOMEHIa-
IIMH IO TEXHOJOTUM M OpraHU3aLMH CTPOUTENb-
CTBa MHOrO(Q)YHKIIMOHAJIBHBIX BBHICOTHBIX 3MaHU
M 3JaHUuii-KoMIUIeKcoB B Mockse. — M., 2006.

37. MAC 20-1.2006. BpeMeHHble peKOMEHAALMI
10 Ha3HAYEHMIO HArpy30K Y BO3NEHCTBUIA, IECTBY-
IOIIMX Ha MHOTO(YHKIMOHANBHEIEC BBICOTHEIE 31a-
HMS ¥ KoMIUIekcs B Mockse. — M., 2006.



CIINCOK JINTEPATYPBI

T'openos B.A., Jlagpunenko E.JI. Onpegene-
HUE XpeHa BBICOTHOTO COOPYXEHMS IIO pas-
HOCTH I1apaMeTPOB BEPOSITHEMINUX ILIOCKO-
creit: CoopHuk TpysoB MI'CY(MUCH). —
M., 2006.

Epemees I1.T. OcoGeHHOCTH MPOEKTUPOBAHUS
YHHUKJIBHBIX GOJBIIETPONETHBIX COOpYXe-
Huit// CTpouTeIbHAS MEXaHUKA M pacyeT co-
opyxeHui. —2005.

T'openoB B.A., Hazapo M.A. OcoGeHHOCTH
METOIUKHN TEOMETPUYECKOTO HUBEIMPOBaHUS
KOPOTKUMM BU3UPHBIMHU JIyYaMH IIPUMEHH-
TEJIBHO K BBICOTHOMY cTpouTeabcTBY: COop-
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