Csopg npasun CI1 11-104-97
"MIHxxeHepHo-reofesnyeckne nsbliCkaHnsa gna crpoutenscrea. Yacto Il
"MHxxeHepHo-rngporpadudeckme paboTbl NPy NHXKEHEPHbIX U3bICKaHUAX OIS
cTpoutenscTea"”

(opobpeH NnucbeMoM YnpaBneHnsa ctTaHgapTM3aunmn, TEXHUYECKOro HOpMMpPOBaHUS U
ceptudpukaumm Nocctpos PO ot 17 pespans 2004 r. N 9-20/112)

Code of practice. Engineering geodesical survey for construction

[ata BBegeHusa 1 maga 2004 r.

Cwm. CIT 11-104-97 "UnxxeHepHO-reoe3nyeckne nsbiCkaHmst ansa ctpountenscrea. Hactb
I", opobpeHHbIN NncbMoM FoccTpost PO ot 14 oktsabps 1997 r. N 9-4/116

Cm. CIT 11-104-97 "UnxxeHepHO-reoge3nyeckne nsbiCkaHms ansa ctpountenscrea. Yactb
[l "BbinonHeHne cbeMKM NOA3EMHbLIX KOMMYHUKaUUKA MPpU UHXEHEPHO-reoae3nvyeckmx
M3bICKaHUAX  AOns cTpouTesnbcTBa", 0406peHHbIN NMUCbMOM YnpaBneHus
Hay4YHO-TEXHNYECKOW NOSIUTUKN N NPOEKTHO-U3bICKaTENbCKMX paboT MoccTtpos PP ot 26
cenTabps 2000 r. N 5-11/89

O6 WHXeHepHbIX WU3bICKAHUAX Ons  MNOATrOTOBKM  MPOEKTHOM  OOKYMEHTauuw,
CTPOUTENbLCTBA, PEKOHCTPYKUUM OOBLEKTOB  KanuUTanbHOro  CTPOUTENbLCTBA  CM.
nocrtaHoBneHue lNpasutensctea PP o1 19 aHeaps 2006 r. N 20

BBepneHue

CBog npasun nNo MHXEHEepHO-reode3nvyecknmM M3bICKaHUAM ON19 CTpoUTernbCcTBa
(YacTtb Ill. "nxeHepHo-rngporpaduyeckmne padoTtbl NPy UHXEHEPHbIX U3bICKaHUAX AJS
cTpoutenbcTBa") paspabotaH B pas3BuTMe 00a3aTenbHbIX MOMNOXEHUA N TpeboBaHui
CHul 11-02-96 "MHxxeHepHble nabickaHna ana ctpouternbctea. OCHOBHbIE NOMOXEHUS".

CornacHo CHwul 10-01-94 "Cuctema HOpMaTMBHbIX JOKYMEHTOB B CTPOUTENBLCTBE.
OcHoBHble nonoxeHunsa" HactodAwmn CBog npasun  aBnsdeTcs  pegepanbHbIM
HOPMaTMBHbIM OOKYMEHTOM CucTembl W ycTaHaBnuBaeT obline TexHUYeckue
TpeboBaHMA W npaBuna nNPOM3BOLCTBA WHXEHepHO-rmgporpadpuyecknx paboTt npwu
NHXXEHEePHO-reoe3nyeckux U3bICKaHUsX [AOns  CTpPOUTENbCTBa, COCTaB UM 0bbem
OTAEenNbHbIX BMAOB rugporpaduyecknx paboT, BbIMNOMHAEMbIX Ha COOTBETCTBYHOLLNX
9Tanax (CTagusiX) OCBOEHMSI W  UCMNOSIb30BaHUS  Tepputopun  (NPOEKTUPOBaHUA,
CTPOUTENbLCTBA, 3KCMyaTauum 1 NMKBMaaunm NnpegnpuaTun, 3gaHum n COopyXeHni).

MocTtaHoBneHnem [occtpoa P® ot 10 cenTtsabpsa 2003 r. N 164 CHull 10-01-94
NPU3HaHbl He AeNCTBYOLWMMUK Ha TeppuTopun PO ¢ 1 oktsabpsa 2003 r.

1. O6nactb npumeHeHUsA



Hactoawmn Ceopg npasuilt yctaHas/iMBaeT OOMNOJIHUTESIbHbIE K MOJIOXEHUAM cn

11-104-97 TexHn4eckume TpeboBaHus n npasuna npou3BoCTBa
NHXXEeHepHOo-rnagporpadmyecknx paboT Npu MHXEHEPHbIX U3bICKaHUAX Anss 060CHOBaHUSA
NPOEKTHOM NnoaroTOBKM cTpouTenbcTBa®, BKINtOYas rMOpOTEXHUYECKYHO n

obLlEeCTPOMTENbHYIO [OOKYMEHTALMIO, a TakkKe WHXeHepHo-rmagporpaduyecknx pabor,
BbIMONHSEMbIX B MepUoA CTpOMTENbCTBa, 3KCMNyaTtauum U NUKBMAAUMM OOBbEKTOB W
obecrneunBaLLMX (HOPMUPOBAHME CUCTEM YydeTa U TEXHUYECKOW WHBEeHTapusauum
0OBbEKTOB HEABMXUMOCTM BCEX (DOPM COBCTBEHHOCTM.

Hactoswuii gOKyMeHT ycTaHaBnuBaeT cOCTaB, 00beMbl, METOAbl U TEXHOMOMMIO
Npon3BOACTBA UHXEHEePHO-Tmaporpaduyecknx paboT 1 npeaHasHavyeH Ans npuMeHeHUs
IOPMONYECKUMU U DUBNYECKUMUN NULLAMUN, OCYLLECTBSIOWUMN AeATENbHOCTL B 06GnacTu
MHXXEHEPHbIX U3bICKaHWI ANsi CTpoUTENbCTBa Ha TeppuTopun Poccuiickon deagepaunn.

2. HopMmaTuBHbI€ CCbINKU

CHull 10-01-94 "Cwuctema HOpPMaATUBHbLIX [OOKYMEHTOB B CTPOUTENbCTBE.
OcHOBHbIE NonoxeHns".

CHulT 11-01-95 "MHcTpykumss O nopsgke paspaboTku, cornacoBaHus,
YyTBEPXOEHUA N COCTaBe MNPOEKTHOW OOKYMEHTauun Ha CTPOUTENbCTBO NpennpusaTun,
34aHuN N COoPYXeHun".

CHulT 11-02-96 "WHxeHepHble u3biCkaHns p[na crpoutenbctsa. OCHOBHblE
nosioXkeHuns".

CHwul1 3.01.03-84 "T'eope3ndeckmne paboTbl B CTpoUTENLCTBE",

CHul 14-01-96 "OcHOBHbIE NOSIOXEHUSI CO34aHUS U BeAeHUs1 rocygapCTBEHHOIMO
rpagocTpouTenibHOro kagactpa Poccuinckon @egepaumn”.

FOCT 21.101-97 "OcHoBHble TpeboBaHus k paboyen JOKyMeHTaummn".

FOCT 21.508-93 "lNMpaBuna BbINOMHEHUA paboyen LOKYMEHTauuMun reHeparibHbIX
NfaHoB NPeanPUSTUA, COOPYXXEHUIN U XUITULLHO-TPaXKAaHCKMX 06 beKTOB".

FOCT 12.0.001-82* "Cucrtema ctaHgaptoB no 6e3onacHoctu Tpyaa. OCHOBHble
nosioXkeHuns".

FOCT 12.0.004-90 "Cuctema ctaHgapTtoB no 6esonacHoctn Tpyga. OpraHusaums
o0by4yeHus 6esonacHocTu Tpyaa. Obuwmne nonoxeHms".

KMUHM  (THTA)-01-006-03  "OCHOBHblE  MOMOXEHUs O rocydapCTBEHHOW
reogesunyeckon cetn Poccurckon ®egepauyun”. - M.: PockapTtorpadus, 2004.

FKUHI-17-002-93 "MHCTpyKUMA O nopsgke OCYLEeCTBIIEHUS rocy4apCTBEHHOro
reogesunyeckoro Hagsopa B Poccurickon ®epepaumn” (Pockaptorpadus. - M., 1993).

FKWHIT (OHTA)-02-262-02 "MIHCTPYKUMA NO pasBUTUIO CbeMOYHOro 060CHOBaHUS
N CbeMKe cuTyauum wn penbeda C npuMmeHeHnem rnobanbHbIX HaBUrauMOHHbIX
cnyTHukoBbIX cuctem NNTOHACC n GPS" (ULHUUTAuK. - M.: Hegpa, 2002).

FKWHI (THTA)-02-036-02 "UHcTpyKumnsa no dotorpaMmmeTpuyeckum pabotam npwm
co3gaHun undposbix Tonorpadguyeckux kapt n nnados" (M.: LHUNTAnK, 2002).

FKWHIM-02-033-82 "MHCTpyKuMst no TonorpadoMyeckon cbemMke B Maclutabax
1:5000, 1:2000, 1:1000 »n 1:500" (LHNUI'AUK. - M.: Hegpa, 1985).

KWHIM-07-016-91 "lNpaBuna 3aknagku LEHTPOB W pernepoB Ha MyHKTax
reogesundeckon n HusenupHon ceten CCCP" (LUHUUTIAuK. - M.: Hegpa, 1991).



"[NpaBuna 3akpenneHus LEeHTPOB MNYHKTOB CrYyTHUKOBOW reogesndeckon cetun”
(LHNUTIAuK. - M., 2001).

FKUHM (THTA)-17-195-99 "MIHCTpYKUMS MO NPOBEAEHUI0 TEXHUYECKOW MOBEPKM
reogesunyeckux npmbopos". - M., 1999.

FKUHIT  (THTA)-17-004-99 "MHCTpYyKUMS O Mopsigke KOHTPONst U NpUEMKU
reoge3ndeckunx, Tonorpadmyecknx n kaptorpadudeckmx padot”. - M.: Pockaptorpadus,
1999.

KnaccudpukaTtop Ttonorpadgpuyeckon mHgpopmauum (MHhpopmaums, otobpaxaemas
Ha kapTax u nnaHax macwtabos 1:500, 1:1000, 1:2000, 1:5000, 1:10000) (F'YT'K CCCP. -
M.: Hayka, 1986).

MHCTpyKUMA O MOCTpPOEeHMM rocygapcTBeHHOW reogesundeckon cetn (M.: Hepgpa,
19606).

FKUHI (THTA)-03-010-03 "MHcTpyKums no HusenuposaHuto |, 11, 111 n IV knaccos".
- M.: PockapTtorpadusa, 2004.

PO 153-39.4P-128-2002 (BCH) "WHxeHepHble u3bICKaHUS ONS CTPOUTENbCTBa
MarnctpanbHblx HedpTenposogos" (OAO AK "TpaHcHedTh").

MpaBuna ruagporpadguyeckon cnyx6bol N 4. Cvemka penbeda gHa. Yactb 1.
OcHoBHble nonoxeHuna (MO CCCP. 'YHuO. - M., 1984).

MpaBuna rugporpadguyeckon cnyx6bol N 4. Cbemka penbea gHa. Yactb 2.
TpebosaHuna n metogbl (MO CCCP. I'YHuO. - M., 1984).

FKUHM (OHTA)-01-271-03 "PykOoBOACTBO MO CO30aHUIO U PEKOHCTPYKLUK
rOPOACKUX  reofdes3nyeckux ceTem C  MUCMNOoSib30BaHMEM  CMYTHUKOBbIX  CUCTEM
MMOHACC/GPS". - M.: PockapTtorpadus, 2003.

FKUHIT  (OHTA)-12-272-03 "PykoBOoACTBO MO OLEHKE KayecTBa MCXOOHbIX
MaTepuanoB a3pPOKOCMUYECKMX CBLEMOK WM MPOM3BOOHOW MpoAyKUMM B LNGPOBON W
aHanoroson coopme". - M.: PockapTtorpadusa, 2003.

YCnoBHbIE 3HaKM Ans Tonorpaduyeckux nnaHoB MacwTtados 1:5000, 1:2000,
1:1000, 1:500 (PockapTtorpadwus. - M.: Hegpa, 2004).

YcnoBHble 3Haku gns Tonorpaduyeckon kaptel macwtada 1:10000 (MYT'K CCCP. -
M., 1977).

MNP 50.2.002-94 "TCW. TlopsgoK  OCYLLEeCTBAEHUS  rocygapCTBEHHOro
METPONOrMYecKoro Haasopa 3a BbIMYCKOM, COCTOSHMEM W MPUMEHEHWEM CpPeacTB
N3MEpPEHUIn, aTTeCToBaHHbIMW METOLAMKAMWU BbINOSTHEHUS WU3MEPEHUA, 3TanoHaMu W
cobntogeHmemM MeTpOrIorm4yecKknx npasnn n Hopm".

CTI N 0241 "lMNpasuna no 6e3onacHOCTM MNpU MNPOU3BOACTBE WU3blCKATENbCKUX
pabot" (BAO "IleHrunpopeutpaHc”. - C.-NeTepbypr, 2002).

NTB-88 "lNpaBuMna no TexHuke 6e3onacHOCTM Ha Tonorpado-reoae3anyecknx
pabotax" (Pockaptorpacus. - M.: Hegpa, 1999).

3. OcHOBHbIe NMOHATUSA U onpeaeneHus

Mpn  unHXeHepHo-rgporpadgunyeckux pabotax B  nNpouecce  BbINOMHEHUS
WHXXEHEPHbIX U3bICKaHWU cneayeT UCnonb3oBaTh TEPMUHLI U onpeaeneHns cornacHo Cl1
11-104-97, a Takke B COOTBETCTBUN C NpurioxxeHmem A**.



4. O6wme NnonoXxeHus

4.1. K uvHXeHepHo-rmagporpadpuyeckum pabotam  OTHOCUTCA  KOMIIEKC
n3bicKkaTenbCckux paboT, NO3BONSAIOLWMX MONYYUTb OaHHbIE O CUTyauuu, penbede wu
BOJHOW MOBEPXHOCTWN AN COCTaBMeHus Tonorpauyeckux nraHoB 1 npoguen BOAHbIX
0OBHEKTOB (pycen pek, akBaTopui BOAOXPaHUNULL, 03ep, NPUOPEeXHON 4YacTu Mopen u
npunerarLen K HUM Yyactn 6epera, co BCEMU UX XapakTePHbIMU OCOHBEHHOCTAMMN).

NHXeHepHo-rugporpaguyeckne paboTbl Ha pekax, Mopsx, oO03epax W
BOAOXPaHUNMLLLAX BKNHOYatOT:

co3gaHue NNaHoBO-BbICOTHbLIX (ONOPHOM N CbEMOYHON) reofe3n4eckux ceTen;

Tonorpaguyeckne CbeMKku NpUBpexXHON YacTun (MONOCkl) CyLLW;

pyCnoBble CbEMKU;

npomepbl rMybuH (BKMoYas nx BbICOTHOE 060CHOBaHME);

HUBENUPOBaHWE BOAHOW NOBEPXHOCTMU;

OLHOAHEBHbIE U MTHOBEHHbIE CBSI3KM YPOBHEW BOAbI;

rmgporpaguyeckoe TpaneHue;

obcnefoBaHne NOABOAHbLIX MPENSATCTBUN;

TpaccupoBaHWe CyoBbIX XO40B U CbeMKY CTBOPHbIX NIIOLWaAoK;

crneumansHble rmgporpaduyeckme pabotbl Ans obecneyeHns rmaposiormyeckmx m
NHXXEeHEepHOo-reonornyeckmnx pador.

4.2. VNnxeHepHo-rngporpadudeckme paboTbl, B 3aBUCUMOCTM OT Ha3HaAYEeHUs W
Xapakrepa NPOEKTUPYEeMbIX  OOBbEKTOB  CTPOUTENbCTBA, pasgenstoTcs Ha
PEKOrHOCUMPOBOYHbIE, OBerdyeHHble, NOApobHbIE 1 cneumanbHble.

PeKkorHocuMpoOBOYHbIE M OOMnervYeHHble WHXeHepHo-rnaporpaguyeckme paboThbl
BbIMOMHATCA AN pa3paboTkm npennpoekTHOW LOKYMEeHTauuMmM M Heobxoaumbl Ans
O3HaKOMJIEHNA C panoHOM paboT NpU COCTaBrIEHUM NPOeKTa (MporpaMmmbl) NPOM3BOACTBA
paboTt. OcHoBOM Anga 3Toro BuMaa paboT cnyxaT Tonorpaduyeckme KapTbl, MaTepuansl
aspopoTOCHEMKM, CMPABOYMHUKM UM UMerwmecs maTtepuanbsl  rmgporpadunyeckmx
N3bICKaHWN NPOLLNbIX NeT.

Mpn npoussBoacTBe obnerdeHHblx rugporpaguyeckux pabot npubpexHble
Tonorpaguyeckne CbeMKU BbIMOMHATCA C MOHWKEHHOW Ha oaWH MacwTtab (no
OTHOWIEHNIO K MacwTaby odopmMieHns) TOYHOCTbIO, a npomMepbl rMybuH - no
paspsXKEHHOW CeTKe raficoB C HECKONbKO YMPOLLEeHHbIMU crnocobamn onpeaeneHus
(koopANHNPOBAHWS MAAHOBOIO MOMOXEHUSA rNy6uH).

MogpobHble ruaporpadudeckme paboTbl  BLINOMAHAKTCA ONA  pa3paboTku
MPOEKTHOM  OOKYMEHTauuu  pasfnnyHoOro poda MAPOTEXHUYECKMX  COOPYKEHWUH,
AHOYrnybrieHns Ha 3aTpygHUTENbHbIX AN Cy40X0ACTBa ydacTkax M BOAHbLIX noaxodax K
noptam, MNPUCTaHSM, FECONPUEMHbIM MyHKTaM, MPOMbIWIIEHHbIM MPeanpUaTUSM W
APYrMM  BOOOXO3SMCTBEHHbIM OObekTam. OToT BuL paboT BbINOMAHSAETCA Ha
OrpaHUYEHHbIX MO NPOTAXKEHHOCTM y4acTKax.

CneunarnbHble  UMHXeHepHo-rmaporpadguyeckme paboTbl  BbINOMHAKTCA AN
pa3paboTkn paboyen [OOKyMeHTauuW, B MNEpuoa CTPOUTENbCTBa W 3KCnayataumm
COOpPY>KEHUN, npwm nccnenoBaTeribCKuX paboTax, pyCnoBbINpaBUTENbHbIX,
GeperoykpennawLwmx, OHOYrNyouTenbHbIX M CKanoybopoyHbix paboTax Ha pekax co
CMNOXHbIM PYCIOBbIM PEXUMOM (Hanpumep, geuruwem), npubpexHbIX akBaTopuUaX
MOpeN, NOABEPXKEHHbIX 3HAYUTENBbHBIM NepedopMUPOBaAHUSM.



4.3. CpeaHsas MorpewHocTb onpefeneHnsa MnnaHoBOro MOMoXeHUs NPOMepPHbIX
TOYEK OTHOCUTESIbHO OGnvKanwmnx MNyHKTOB (TOYEK) CHLEMOYHOro OB6OCHOBaAHWUA Mpu
NHXXEeHepHOo-rnagporpadnyecknx paboTtax Ha pekax, BHyTPEHHMX BOOOEMAX N aKBATOPUSAX
He JoMmkHa npeBbiwaTh 1,5 MM B macwTabe nnaHa.

CpefgHue norpeLHoCT B NNaHOBOM MOMOXEHUN Ha MHXeHepPHO-Tonorpadunyecknx
nnaHax n3obpaxxeHUn npeamMeToB W KOHTYPOB MECTHOCTM C YEeTKUMWU OvYepTaHUsIMU
OTHOCUTENBbHO BRXKaNLLIMX NMYHKTOB (TOYEK) reoae3anyeckom OCHOBbI Ha HE3aCTPOEHHOM
TEPPUTOPMM NPUOPEXHBIX Y4acTKOB He OOMMKHbl npeBbiwatb 0,5 MM (B OTKpbITOM
mMecTHOCTU) 1 0,7 MM (B ropHbIX 1 3arneceHHbIX panoHax) B macwTtabe nnaHa.

4.4. CpegHue norpeLHocTy B NNaHOBOM MOMOXEHUN Ha Tonorpaduyeckmx niaHax
CKPbITbIX ~ TOYMEK  MOA3EMHbIX  COOPY)XEHUW,  onpefenieHHblX € MOMOLLbIO
TpybokabeneunckaTenen, OTHOCUTENBHO B KanLWKnX KanuTanbHbIX 30aHUN (COOPYXXEHNI)
N TOYEK CbeMOYHOro 060CHOBaHUA He OOMKHbI NpeBbiwaTth 0,7 MM B MacwTabe nnaHa.

CpegHas BennuMHa pacxoXXOeHW B MfIAaHOBOM MOSIOXKEHUM CKPbITbIX TOYeK
Noa3eMHbIX COOPYXXEHUA Ha UWHXEeHepHO-Tonorpauyecknx nmnaHax ¢ AaHHbIMK
KOHTPONbHbIX  MONEBbIX  onpegeneHun Cc  nomMmowbko  Tpybokabeneuckatenen
OTHOCUTENBLHO BNMXKanLWKnX KanuTasnbHbIX 30aHWUKA (COOPYXEHUN) N TOYEK CbEeMOYHOro
000CHOBaHMs He OofmkHa npesblwaTtb: 1 MM - B macwTtabe 1:500; 0,8 mm - B macwTabe
1:1000; 0,6 mm - B macwitabe 1:2000.

[MpepenbHble pacxoXgeHus Mexagy 3HavyeHUsAMU rmyoOrHbl 3anoXeHna Noa3eMHbIX
COOPY>XEHUI, NOSNTYYEHHbIMU C NOMOLLBI Tpybokabenenckatenen Bo BpeMsi CbeMKU U MO
AAHHBbIM KOHTPOSbHbIX MOSIEBbIX U3MEPEeHUn, He AOMMKHbl npesbiwate 15% rny6uHbl
3anoXeHus.

4.5. CpegHue noOrpewwHoCcTM CbeMKM penbeda UM ero wusobpaxeHus Ha
NHXXEHEepHOo-Tonorpamnyecknx nnaHax OTHOCUTENbHO OBnvXKanwmx TOYEK CHEMOYHOrO
0B60CHOBaHMS HE AOSMKHbI NPEBbILLATL OT NPUHATON BbICOTbI CedeHns penbeda:

1/4 - npn yrnax HakfoHa NOBepPXHOCTN A0 2°;

1/3-""""0T 2° oo 6°

(ans nnaHoB B MmacwTabax 1:5000 n 1:2000) n go 10° gna nnaHoB B maclutabax
1:1000 un 1:500;

1/3 - npu BbicOTE ceveHus penbeda yepes 0,5 m gnga nnaHoB B macwTabax 1:5000
n 1:2000.

[Ana 3aneceHHbIX (3aKpbITbIX) Y4YacTKOB MECTHOCTU YKa3aHHble BeENUYUHbI
ponyckaeTca ysenuumneatb B 1,5 pasa.

B panoHax c penbedom, MMEKLWMM yribl HakroHa cBbiwe 6° (ans nnaHoB B
mMacwTabax 1:5000 n 1:2000) u cebiwe 10° (ana nnaHos B macwTtabax 1:1000 n 1:500),
YNCNO FOPU3OHTaNen OOMMKHO COOTBETCTBOBATb Pa3HOCTU BbICOT, OMpederieHHbIX Ha
nepernbax ckatoB, a cCpefHMe MNOrpPeLHOCTU BbICOT, ONMpPeAeNneHHbIX Ha XapaKTepHbIX
TouKax penbeda, He OOMMKHbI NpeBbIWwaTh 1/3 NPUHATON BbICOTbI CeYeHUs penbeda.

4.6. TOYHOCTb MHXEHepHO-Tonorpaduyecknx MrnaHoB OOSHKHa OUeHMBAaTbCA MO
BENUYMHAM CpPeaHUX pPacXOXOEeHUW MNOSIOKEHUA NpeaMeToB M KOHTYpPOB, TOYeEK
Nnoa3eMHbIX COOPYXXEHUN, a TakKe B BbICOTAX TOYEK, paCCUMTaHHbIX MO ropM3oHTansMm, ¢
AAHHBIMU KOHTPOSIbHBIX NONEBLIX U3MEPEHUIA.

[MpepenbHble pacxoXOeHUs He [OOSMKHbl MNpeBbiwaTb YABOEHHbIX 3HaYeHui
cpeaHnX NorpeLLuHoOCTEN.

PacxoxaeHus, npesblwarowme npefenbHble, OOSDKHbl YCTPaHATLCSA; NpU 9TOM



YNCINO UX HE OOJTKHO NMpeBblIlLaTb 10% obuiero ymucna KOHTPONbHbIX N3MEPEHUN.

4.7. Twaporpadguyeckne paboTbl

OOJTXKHBbI

BbIMOJTHATBLCA

no cneumanbHOn

nporpamme B COOTBETCTBUWM C TpebosaHuamu (nn. 4.14, 5.6) CHwull 11-02-96 n CI1
11-104-97 (vactu [ n ll).

CocTaB

rmaporpaguyeckunx

pabor,

0060CHOBbIBaOLLINX

NnpoeKkTnpoBaHue

BOAOXO03SIMCTBEHHbIX OOBLEKTOB Ha PasrnMyHbIX CTaauAx NpOeKTUpPOBaHUS, NPUBOAUTCS B
Tabn. 4.1, B 3aBUCMMOCTM OT TUMNa COOPYXEHUIN UM BUAA BOAHbIX MyTeBbIX paboT.

Tabnuua 4.1

CoopyxeHus
nnn BUAbI
BOAHbIX MYTEBbIX
paboT

Cragusa
NpoeKTMpoBa
HUA

MaTepwuansbl, Bugbli pabot

MacwTab
obopmneHust

1. T'wapoyansl,
BOAOXpaHMnNuwia

MpeanpoekTH
as
AOKyMeHTaum
A

1. PycnoBble CbeMKU NPOLUAbIX JIEeT,
nouMaHcKue KapTbl,
Tonorpaduyeckme KapThbl,
oTAernbHble nonepeyHble NPounun.
2. MaTtepuansl
PEKOrHOCLIMPOBOYHOIO
rmgporpacuyeckoro obcnegoBaHus.
3. MNpoaonbHbIN Npodunb pekn (no
Martepuanam npoLunbIX fneT).

4. CbeMKka y4acTka pekun OfIMHOM Nno
0,5 kM oOT ocu npegnonaraembix
CTBOPOB COOpYXXEHUI nnm
nonepeyHble Npounu pycna peku
(npwn HegoCTaTOYHOM
rmgporpaunyecknin 3y4eHHOCTH)

1:2000 - 1:5000

lMpoekTHas
OOKyMeHTauu
b

1. CbemMka yyacTka pycrna peku B
panoHe BblGoOpa CTBOpOB
COOPY>XEHWUW rMapoysna.

2. Cbemka nonepeyHblx npodunen
AONUHBbI peku no 30He
BoAOXpaHunuwa (mnn obnervyeHHas
pycnoBasi CbemKka) M B HWXKHEM
Obede Oyayulero rmgpoysna.

3. Cbemka npodonibHOro npoduns
pPEKM OT  30Hbl  BbIKIMHUBAHMWSA
BOAOXpaHUnMLa Ao cTBOpa
COOpPYXEHUS.

4. KapTtnposaHue
OTNOXEHNN

JOHHbIX

1:1000 - 1:2000

HavanbHbIn
nepuoa
aKkcnnyaTaumm
rmgpoysna.
M'moponornyecku
N MOHUTOPWHT

Habniogenna 3a gedopmaunsamm B
HWXHEM Obede, B 30He
BbIKITMHMBAHUSA nognopa, 3a
COCTOSIHMEM OTKOCOB MMOTUH U
orpaxgarmuwmx gamb, nepepaboTkon
OeperoBon nosochl Ha




BOOOXPaHUNULLAX W Mp.:
- PYCrOBbl€ CbEMKW Y4aCTKOB PEKMU;
- 3PO3UNOHHbIE CTBOPbI;
- npomepbl Mo
nonepeYHnKam

KOHTPOJ1IbHbIM

2. HoBoe | MNpegnpoektH | 1. Cbemka GeperoBoro y4actka u 1:1000 - 1:2000
CTPOMTENBLCTBO, | as npuneraroLiemn TeppuTopun,
PEKOHCTPYKUMS | AOKYMEHTaUM | NPOMEpPbl akBaTOPUM.
CCS, CP3, | s 2. PycnoBasi cbeMKa y4acTKOB peKku 1:2000 - 1:5000
POb*, nopTos, unu BOAOEMOB ANA obecrnevyeHus
npucTaHemn n BOAHbIX NOAXOA0B K 06 bekTam.
apyrnx 3. CbeMKa y4acTKoOB pacnofioXeHust 1:500 - 1:1000
rMapoTEXHUYECK rmopoTexHudecknx wn  Beperosbix
NX COOPYXXEHUM COOPYXXEHUN
MpoekTHas CbemMka Yy4yacTKOB pacrofoXeHus 1:500 - 1:1000
OOKYMEHTauu | rmapoTeEXHNUYECKMX U BeperoBbix
S COOPYXXEHUN
3. YnyyuweHwue | lNpoekTHasa 1. JloumaHckue kapTbl, pycnosble | 1:5000 - 1:10000
CYyOOXOAHbIX OOKYMEHTauu | CbeMKHM NPOLUIIbIX ner,
yCroBumn b HaBUrauMOHHbIE KapThbl.
y4yacTKoB pek, 2. PycrnoBas cbeMka yyacTka pekwu,
MeponpuaTUS no npomepbl NOAXOAHbIX KaHAMNoB.
obecneyeHuio 3. lpogonbHbIN Npounb yyacTtka
cyooxoactea B peku
HWKHUX Bbedax | MpoekTHas 1. CbemKka 1 NnpomMepbl Ha ydacTkax 1:500 - 1:2000
rMOPOY3roB,  a | JOKYMeHTauu | AHOYrnyOuTenbHbIX,
Takxe, Ha | q CKkanoybopoYHbIX paboT.
aksaTtopuu 2. CbemKa y4yacTKOB pasMeLLeHus 1:1000 - 1:2000
nopToB, pyCnoBbINpaBUTENbHbIX
NoAXo4HbIX COOPY>XEHUI n
KaHanax OeperoykpenuTenbHbIX paboT
4. MpegnpoekTH | JloumaHckne  kapTbl,  pycrioBble
PerynupoBaHne | as CbEMKM NPOLUSbIX NeT
pycen peKk Ha | JOKyMeHTauu
y4yacTkax A
pa3mMeLLeHns [MpoekTHas 1. Pycnosas cbemka y4actka peku | 1:5000 - 1:10000
006BbEKTOB AOKyMEeHTauu | Ha NpoTshkeHun 1 - 3 n3ny4YvH Bbile
f N HKe 0bbeKkTa CTpoMTENbCTBA.
2. CbeMKka y4vacTka pasmeLeHuns 1:1000 - 1:2000
pyCnoBbINpPaBUTENbHbIX
COOpYXeHuin, beperoykpenurenbHbIX
1 gHoyrnybutensHblx paboT
5. TpaHcnopTHoe | NpeanpoekTH | 1. Tonorpaduyeckne kapTbl, | 1:50000 - 1:100000
OCBO€EHne as HaBUraunoHHble KapTbl, noumaHckue | 1:25000 - 1:10000
BOAOXPAHUNULL, | JOKYMEHTaUM | KapThbl.
n obecne4veHune | s 2. Cobemka akBaTtopun nOpPTOB, 1:5000 - 1:10000
cyooxoactea B ybexuws,  cygoBblX — XOOOB M
HWKHNX Bbedax nnowanok OeperoBoro
CTpOMTENbLCTBA
MpoekTHas 1. Cbemka cCcydoBbIX XO4oB U 1:5000 - 1:10000




AOKyMEeHTauu | akBaTopumn NopTOB-y6eXuLL,
b OTCTOMHbIX NMYHKTOB.
2. Cbemka 6Geperosbix nnowagok 1:1000
nog  CTpOMTENbCTBO  OOBLEKTOB
BOAHOro TpaHcnopTa
6. Mepexoabl | NpeanpoekTH | Tonorpaduyeckne KapThl,
MarucTpasnbHbiX | as noumaHckue KapTbl, IpoMep rnyouH
TpybonpoBoOoB, | AOKYMeHTaum | (pycrnosas Cbemka) Ha
x/n " alg, | A paccMaTpMBaeMoM yyacTke
KabenbHbIX 1. Pycnosas cbvemka yvactka | 1:10000 - 1:2000

Npoknaaok v ap.

lMpoekTHas
OOKyMeHTaum
b

nepexoga Ha npotsxkeHun 1 - 2
M3NYYNMH BbILWE W HMXEe CTBOpa
nepexopaa.

2. CbeMka y4vacTka peku no Tpacce
nepexopaa.

3. Cbemka normel B npeaeriax 30Hbl
3atonnexHna 10% nonoBoabs wNK
pacnosnoxeHus 3anopHou
apmMarypbl.

4. MpogoneHbIN Npodunb No Tpacce
nepexoda, BKIOYas MOMMEHHbIE
y4acTKu.

5. Tpomepbl mMybuH npubpexHon
4YacTn MOPS Ha yyYacTKax NoABOAHbIX
nepexoos.

6. Mmppomopdornornyeckme
paboTbl®

1:500 - 1:2000

(B 3aBMCMMOCTU OT
LLUMPUHBI PEKN)
1:2000 - 1:1000

(rop. 1:2000 -
1:1000

BepT. 1:200 - 1:100)

1:1000 - 1:2000

7.
["feonoropasBeno
YHble paboTbl B
BOZOTOKaX "
BOOOEeMax

MpeonpoekTH
as n
NpOeKTHas
AOKyMeHTauu
n

1. PycnoBas cbemka yyacTka peku B
npeaenax yyacTtka MecTopOXAeHUs
M Ha 1 - 2 U3Ny4YmHbl BbIlLE U HUXE
MECTOPOXAEHWS.

2. NpoponbHbI Npohune.

3. Cbemka y4acTKoB pasmelleHus
perynaunoHHbIX (3aWwmTHBIX
COOpYXeHUN " y4yacTKOB
AHoyrnybutenbHbiX paboT)

1:10000 - 1:1000

8.
M'moponornyecku
N MOHUTOPWHT

1. Komnnekc paboTt no
HabnwogeHusaMm  3a  pyCrnoBbIMU
npoweccamm (Ha pekax c
WHTEHCUBHbLIMM
nepedopMmnpoBaHUSMU,
AENrNLWHBbIMUY SBIIEHUSIMN).

2. B «kadectBe aHanoros B
OTAENbHbIX cny4dasx CbeMka
3aHECEHHbIX BOOOXPaHUIMNLL,
HWKHUX ObecoB [DC, Mopckmx
nodepexun, B YCTbAX pex,
NPUBPEXHbIX yacTteu
BOOOXpaHUNML, nepepaboTaHHbIX
noa BO34eNCTBMEM BOJIH

1:2000 - 1:10000




3. Cbemka pycna peku (getanbHas)
ans OTAENbHbIX OCHOBHbIX
COOpYXXEHU rmagpoysna.

4. CbemKka oOTAeNbHbIX Y4aCTKOB
pycna pekun AOna  BPEMEHHbIX
TMOPOTEXHUYECKNX U 3EMJISIHbIX
COOpPYXXEHUN

5. HabniogeHnss 3a pycnoBbiMU
nepecopMMpoOBaHUAMM B Nepuos
cTpouTenbCTBa W COCTOSIHUEM
BPEMEHHbIX COOpPYXXEHUI
(nepemblyvek, orpaxgatowmx namo,
nMpcoB, acTakag u TpybonpoBoaoB
B pycne, BpeMEHHbIX nepenpas,
npu4anos, onop J13IM n np.):

- pyCrnoBbl€ CbEMKN PEKMU;

- MpoMep MO  KOHTPOJSbHbIM

nonepeyvHnKam.

6. NcnonHuTtenbHble CbEMKU
OTAErNbHbIX COOPYXXEHUI
(noagBogAWMX n OTBOAALLMX
KaHanoB, pacyuCTOK, Mpope3en wu
np.).

7. CbeMKka y4yacTKOB pycna peku B
palioHax KapbepoB CTPOUTENbHbIX

MaTepuarnos.

8. Komnnekc pabotr B nepuopg
pacKpbITUS nepemMblyexk,
nepekpbITUS, BO3AENCTBUS

pycrnoBoOWM NMoTMHbI M B Nepuos
HanonHeHnsl BogoxpaHunuiia

1:1000 - 1:5000

1:500 - 1:2000

1:500 - 1:2000

1:1000 - 1:5000

*

- BbIMOJTHAKOTCA
cneunanunctamMmmn-rngposioramu.

NMpumeyaHusn

no cneunalnibHOMY 3adaHuio

CC3 - cyaopeMOHTHbIN, CyAOCTPOUTENBHbIN 3aBOA;
CP3 - cynopeMoHTHbIN 3aBOS;
P3b - peMoHTHO-aKcnnyaTaunoHHas 6asa.

COBMECTHO Cco

5. Fleopge3nyeckasa ocHoBa Ansi o6ecneyeHUs MHXeHepHo-raporpaduyeckmx

pa6oT

5.1. O6wume TpeboBaHuUsA

5.1.1. l'eogesnyeckasi o0CHOBa MHXEHEPHO-rmagporpadon4ecknx CbeMOK co3daeTcs




B cooTBETCTBUM C "OCHOBHBLIMU MNOSTOXEHUAMUN O rOCYyAapCTBEHHOW reode3nyeckon ceTu
CCCP", WVHCTpyKUuSMW W OPYrMMM HOPMaTUBHbIMKU OOKYyMeHTamu PockapTorpadum
(pasgen 2), a Takke ¢ yyetom TpebosaHu CHull 11-02-96 n CI1 11-104-97.

[eones3nyeckon OCHOBOW WHXEHEepHO-rmaporpadouyecknx CbeMOK CIyXXaT MyHKTbI
(ToYkM):

- rocygapcTBeHHOW reogesunyeckon cetn 1, 2, 3 un 4 knaccos, HuBenuposanHus |, I,
Il n IV knaccos;

- reogesndeckmx ceten cryweHus 1 un 2 paspagos, Husenuposanus Il n IV
KnaccoB (OnopHble reogesnyeckne cetn);

CbEMOYHOM reone3nyeckon ceTu (NfaHoBbleé W BbICOTHbIE CbEMOYHbLIE CETH,
ornpegensiemMble NPoroXeHeM TeOL4ONMUTHbIX U TaXeOMeTPUYECKNX XOA0B, MOCTPOEHNEM
CbEMOYHbIX TPUAHIYNSALUNOHHbLIX CeTer, MeTogamu CryTHUKOBLIX onpeaeneHvn u ap.),
TEXHNUYECKOro HNBENMPOBAHUS;

BOJOMEPHbIX NMOCTOB, BbICOTbI KOTOPLIX MNOSTy4eHbl HUBenMposaHuem IV k.

5.1.2. KoopanHaTbl U BbICOTbl MYHKTOB reoge3nyecknx ceTen BbIYUCHSAITCH B
NpuHATLIX B Poccunckon dPegepaumm cuctemax nMpPsIMOYrofibHbIX KoopauHaT Ha
NyIOCKOCTU B NpoeKkunn "aycca n B bantumnckon cucteme Boicot 1977 roaa.

Kakne-nnbo gpyrme cuctembl KOopamMHaT U BbICOT MOTYT BbiTb NPUMEHEHbLI TOSMBKO
No COrnacoBaHUIO C opraHamu rocyapCTBEHHOro reofes3nyeckoro Hagsopa M LOSMKHbI
060CHOBLIBaATLCS B NporpaMme MHXEeHEPHbIX U3bICKaHWUNA.

B ropogax, B panoHax nNpPOMbILUMIEHHbIX KOMMJIEKCOB, Ha [OEeNCTBYHOLLNX
npeanpuaTUAX BCce reogesnyeckne ceTu, Kak rnpaBuno, OOSMKHbI BbIMNOSIHATLCA B paHee
NPUHATOM CUCTEME KoOopaMHaT.

5.1.3. TNOTHOCTbL reogesnyecknx ceTen onpegensieTcss Macwtabom Cbemkw,
BbICOTOM ceveHus pernbeda un TpeboBaHMAMU oBecnevYeHns TOYHOCTU reoae3nyecKnx
paboT Npu CTpOUTENBLCTBE M 3KCnyaTaumm obbekTa.

YBenuyeHue NSIOTHOCTU NNaHOBO-BbICOTHOMN OCHOBbI
NHXEHEPHO-rnaporpadnyeckmx CbeMOoK 4OCTUraeTcs pasBUTUEM:

- rocygapCTBEHHOW reode3nvyeckon CeTU W reofde3nyeckux ceTen CrylleHus
(MnaHoBbIX N BbICOTHBIX);

- ONOPHbIX (M1AHOBLIX N BbICOTHbIX) reoe3nyecknx cetemn assi CTpomTenbCTBa;

- Cb€MOYHbIX reoe3n4ecKknx ceTemn.

McxogHbIMM nNyHKTamMuU AN pasBUTUS reoge3nyecKOM OCHOBbI CryXaT MyHKTbI
reofie3an4eckon CeTu BbICLLMX KITaCCOB U pa3psaaos.

CpeaHasa nnoTHOCTb MYHKTOB roCcygapCTBEHHOM reoes3nyeckon cetu (naHoBom m
BbICOTHOMW) And CO34aHUA CbEMOYHOro OOOCHOBaHMS Tonorpauyeckux CbeEMOK C
npuMeHeHneM rnobarnbHbIX HaBUFALMOHHLIX CMYTHUKOBbLIX CUCTEM nMpuBeLeHa B
Tabn. 5.1.

Tabnuua 5.1

MacwwTtab cbemku Mnowanb TeppuUTOPUN, Ha KOTOPYHO AOSDKEH NpuXxoamTbca 1
NYHKT rocyapCTBEHHOW reo4e3n4eCcKON/HUBENTMPHON CETU, KM2
3aCTPOEHHbIE U TPYAHOOOCTYMHbIE npoyune
noanexawime 3acTponke panoHbI TeppuTopumn
TEpPPUTOPUM rOpoaoB




1:5000 5/5 20-30/10-15 20-30/10-15
1:2000 v kpynHee 5/5 5-15/5-7 50-15/5-7

5.1.4. TnaHoBble OMNOPHblE W CbEMOYHblE Treode3ndeckme ceTu Cco3[akoTcs
MeTogaMn TPUaHrynaumMm, MOfMroHOMETPUU, MOCTPOEHUS JIMHENHO-YIMOBLIX CeTen, a
TakKe Ha OCHOBE WCMNOSIb30BaHMUS CMNYTHUKOBOW reofe3ndeckon annapaTtypbl U KX
coyeTaHneMm.

5.1.5. BblcOTHas onopHasi ceTb Npu UHXeHepHo-rmaporpaduyecknx pabortax Ha
pekax npegHasHa4aeTcs K MUCMOoJSIb30BaHUIO B TEYEHNE ONUTENBHOIO0 BPEMEHN U CITYXUT
Kak Ons npou3BOACTBa CbEMOK, Tak U Ana obecneyeHust rmaponorndecknx pabot wm
onpegeneHnsa npodunsa BOLHON NOBEPXHOCTMU.

Knacc HuBenupoBaHus onpefenseTcsa yKroHaMmmn BOAHOW NOBEPXHOCTH (Tabn. 5.2).

Tabnuua 5.2
Knacc HuBenvpoBaHus YKMNOH peku [MpumeyaHue
Hueenuposanue lll knacca Ot 0,00002 oo 0,00006 OT1 2 0o 6 cM Ha 1 KM peku
HuesenuposaHwue IV knacca Csbliwe 0,00005 CablLe 6 CM Ha 1 KM peku

CryweHune BbICOTHOW CETU OCYLLECTBNAETCA TEXHUYECKUM N TPUrOHOMETPUYECKNM
HUBENUPOBAHNEM.

Mpn oTCyTCTBMM B panvioHe CbEMOK rOCyJapCTBEHHOMW HUBENUPHOW CeTH,
HUBENUPHbIE XOAbl MNpuBA3bIBAOTCA K Onvkanwmm rugponoctam YIMC, BbICOThI
KOTOpPbIX NONyYeHbl HUBENMPOBaHUeEM He Huxe IV knacca.

5.1.6. CospnaHune BbICOTHOIO obocHoBaHu4 Ha yyacTkax
NHXXEeHepHo-rnagporpagmyecknx cbemok B MacwTtabax 1:10000, 1:5000 w 1:2000,
pacrnonoXeHHbIX Ha O03epax M BOAOXpaHUNMLax (He CBSA3aHHbIX C YKMOHaMWU BOAHOW
NOBEPXHOCTU), AOMNYCKAETCHA BbIMNOMNHATb TEXHUYECKUM HUBENMPOBAHUEM, eCnn nroLwaam

2
3TUX CbEMOK COOTBETCTBEHHO MeHbLue 40, 20 n 10 KM |
5.2. PekorHocumpoBKa, 3aKiiaKa LLleHTPOB 1 penepos

5.2.1. lNMoneBble paboTbl cnegyeT HayMHaTb C PEKOrHOCUMPOBKM yvacTka paborT, B
npouecce KOTOPON YTOYHSETCS B HAType YTBEPXKAEHHbI NMPOEKT pasBUTUS MIaHOBbIX U
BbICOTHbIX reofe3nyeckux ceTen M Hame4yarTCAa MecTa YCTaHOBKU LIEHTPOB MYHKTOB U
penepos.

5.2.2. MecTta yCTaHOBKM MNYHKTOB TPUAHIyNsaUMM M MNOSIMTOHOMETPUN OOSDKHbI
obecneymBaTb 4ONTOBPEMEHHYIO COXPAHHOCTb UX LIEHTPOB.

[MonuroHomeTpmnyeckne  xogbl  HameyarwTcAa NO  MeCTHOCTW, Haubornee
GnaronpusiTHOM ANs NPOU3BOACTBA YIMNOBbIX W JIMHENHbLIX U3MEPEHUN.

Hanbonee BbIrogHbIMM MeCTamu 4515 MYHKTOB TPUAHIYNALMM B panoHax pycroBbiX
rmgporpaguyeckmux CbeMOK ABMNATCA He3aTonMAsieMble OCTPOBa, He3aNeCeHHbIE XONMbI,
BbICOKME HaAMOMMEHHble Teppachl U Apyrve OTKPbITUE MecTa, C KOTOpPbIX OTKpbIBAETCA
LUMPOKMIA TOPU3OHT BUAVMOCTMW.

PacnonoxeHHble B panioHe paboT MeCTHble OpPUEHTUPbLI (KOSTIOKOSTbHU LEPKBEN,



3aBofckue TpyObl, BallHU 1 T.MN.) BKITOYAKTCA B reofe3nyeckmne ceTu.

5.2.3. JInHum HueenuposaHua Il n IV knaccos, npeayCMOTPEHHbIE MPU PYCNOBbIX
WHXEHepHOo-rngporpaduyeckux CbeMKax Ha pekax, He pexe 4yem 4epe3 S Kwm,
3aKpennaArTCA MNOCTOSHHBIMU TPYHTOBbIMMU, CKallbHbIMW WSIM CTEHHbIMW 3Hakamu. Ha
3aTpygHUTENbHbIX OS19 CyAOXOACTBA YyyacTkax (nepekatbl, WMBepbl, Noporn u Aap.)
HUBENMPHbIE NUHUN OONOMHUTENBHO 3aKPennATCA NOCTOSHHBIMU 3HAKaMu, U3 pacyeTa
2-3 3HaKa Ha KaxJblil y4acTOK.

5.24. Tlpn passutun reogesndeckoro o0OOCHOBaHMS B ropogax W Ha
NPOMBILMNEHHbIX MNPeanpuUATUAX BCe MYHKTbl TpuaHrynaumm 1 mn 2 paspsgos M
nonuroHomeTpumn 4 knacca, 1 n 2 paspsiaoB 3akpennarTCAa NOCTOSHHBIMU LEHTPaMM.

[Mpwv BbIOOpE TMNa LEHTPOB TPUAHTYNIALMM N NOSIMTOHOMETPUM OS5 HE3aCTPOEHHbIX
TEPPUTOPUN, CrieyeT UCXOOAUTb U3 CreayoLwmX NONOXEHWN:

BCe MYHKTbl, noanexawme BKOYEHUO B HuBenupHbole nuHum Il n 1V knaccos un
Y3/10Bbl€ TOYKW MOSIMIOHOMETPUM 3aKPENIAKTCA NO TUMY rPYHTOBbLIX PErnepos;

oCTasibHble MNYHKTbl  3aKPEennATCA MNOCTOSHHbIMKM  LEeHTpaMM W 3HaKaMu
A0NITOBPEMEHHOI0 3akpenneHus. lNpu aToM, pacCcTosTHUSA MeXay NOCTOSIHHbIMUY LIEeHTpaMu
He OOSMKHbI NpeBblwaTb 0,8-1,0 kM.

5.2.5. Tvnbl rpyHTOBLIX pPenepoB U UX rNybuHa 3anoXeHus 3aBUCAT OT FMNyOuHbI
NpoMep3aHus rpyHTa B 30HaX CE30HHOro NpomMep3aHusl, rnyoOunHbl NpoTaMBaHUS FPYHTOB
B paMoHax  pacnpocTpaHeHus MHOrorieTHEMep3rblX  FPYHTOB U OpYrux
dumamnko-reorpadunieckmx ocobeHHoCTeN paroHa paborT.

Cnepnyet nsberatb 3aknagku penepoB Ha yvacTkax, rae HabniogaTca KapcToBble
npoBaribHble BOPOHKW, OMOSM3HEBLIE ABMEHUS, a TaKKe Ha y4dacTkax, 3aTonfsieMblX
BECEHHUMM BOJaMW UMW  PacrofioXeHHbIX BOMM3M OT OpoBOK, KOTOpble MOryT
pa3smMblBaTbCA U paspyLlaTbCs.

B ycnoBusix 3abonoyveHHbIX TeppuTOpuiA penepbl criegyeT 3aknagbliBaTtb Ha
MECTHbIX MOBbILLIEHNAX, A€ YPOBEHb MPYHTOBLIX BOA, OObIYHO rny6xe.

5.2.6. BbICOTHas ornopHasi ceTb MpU PYCNOBbIX WHXEHEPHO-rmaporpadouyeckmx
CbemMKax, Hapsgy C OpYyrMMu QyHKUMAMMU, CRYXUT NS onpegeneHna npoduns BogHOM
NOBEPXHOCTU pekn. [Ona 3TOro HUBENUPHbIE JUHUMW, 3aKperseHHble MOCTOSHHbIMU
3Hakamu, NpokKnagbliBaloTCS:

Ha pekax wupuHon oo 800 m - no ogHoMmy, Beayliemy Gepery, C nepexogom Ha
Apyron 6eper B MecTax nepesana AnHaMM4eckon OCU NOTOKa;

Ha pekax wunpuHon cebie 800 m - no obonm Geperam.

5.2.7. TlyHKTbI CBEMOYHbIX CeTel 3aKpennsaTCA Ha MEeCTHOCTM 3Hakamu
[ONroBpeMEHHOro Tmna, obecneymBaloLLMmN COXPAHHOCTb TOYEK Ha ANUTeSbHOe BpeMs,
N BPEMEHHbIMU 3HaKaMu, PACCYUTAHHBLIMU Ha COXPAHHOCTb TOYEK B Nepuo CbeMOYHbIX
rmgporpadundeckunx pabor.

Ha He3acTpoeHHOM TeppuTopun [O0SMIrOBPEMEHHbIE 3HaKuM YCTaHaBMMBAKTCA C
pacyeToM 3aKpensieHns 0 gHON-ABYX CMEXHbIX NUHMI xona vyepe3 500-800 m.

He MeHee 4eM nATas 4acTb TOYEK CbEMOYHOM CETU [OSHKHA 3aKkpensisiTbCH
NOCTOSAHHBbIMMW 3HAKaMMU.

Ha 3acTpoeHHOM TeppuTOpMM B KayecTBe TOYEeK MNOCTOSIHHOrO CbEMOYHOro
000CHOBaHNA [OMKHbI UCMOMb30BaTbCA YIMbl KanuTanbHbIX 30aHWUA  (COOPYXEHWI),
LEHTPbl JIOKOB CMOTPOBbLIX KOMNOAUEB MOA3EMHbIX KOMMYHUKALMA, OMNOpbl MOCTOB WU
NNUHWIA dnekTpornepeaayu, a Takke apyrme 4eTko obosHavyeHHble nNpeameTbl MECTHOCTH.



3HakM  OONroBpeMEHHOro  3aKpernrneHus  ycTaHaeBnuMBalwTCA B MecTax,
obecneymBaroLMX NX COXPAHHOCTb M yOOBCTBO MCNOMb30BaHNA NPy rngporpadnyecknx
CbeMKax, NocrneaytoLmx N3bICKaHNAX U CTPOUTENbHBIX paboTax.

BpeMeHHbIM1 3HakaMy MOTyT CAYXWUTb MHWU [AEPEBbEB, [OEPEBAHHbIE KOJSbS,
XenesHble TPyOKM, MeTannMyeckun yronok, apmaTypHoe xeneso, 3abuTble B rpyHT Ha
0,4-0,6 M c ycTaHOBIEHHbIMU PSAOM CTOPOXKaMMU.

Tunbl LEHTPOB, penepoB N 3HAKOB LONITOBPEMEHHOIO N BPEMEHHOIO 3aKperneHus,
npumMeHsieMble Npy NPON3BOACTBE rmaporpaduiecknx pabot, npueBeaeHbl B NpuioXeHnn
B.

5.2.8. Tpn HeobXxoAMMOCTM HaA OTAENbHbIMUA LEHTPaMM YyCTaHaBNUBaKOTCSA
BPEMEHHbIE reofesnyeckme 3Haku: [-o0pasHble Bexu, BEeXu Ha pacTaxkax, Bexu C
NPOTUBOBECOM.

5.2.9. B pesynbrate peKOrHOCUMPOBKW, 3aKnagkMm LEHTPOB W penepos
NpeacTaBndalTCa creayoLwne matepuarnsbl:

YTOMHEHHass cxema TMJiaHOBOW W BbICOTHOWM CeTW, HaHeCeHHasi Ha Cxemy
NPOEKTUPYEMbIX CETEN, C yKadaHMEM COBMELLIEHHbIX MYHKTOB 0beunx ceTen;

TUNbI LEHTPOB N penepoB N ONnucaHne MeCT 3aKraaKu;

KpaTkaa MNOACHUTENbHAA 3anucka, codepxawas: u3nKo-reorpadpuyeckme
OCOBEHHOCTM MECTHOCTU (FPYHThI, penbed, 3aneceHHoCTb U T.4.);

000OCHOBaHME BHECEHHbIX B TMPOEKT M3MEHEHWW B MNOCTPOEHME MNaHOBbIX W
BbICOTHbIX ceTel; ODOCHOBaHUS MPUHATBLIX TUNOB PeENepoB M LIEHTPOB, CNOCOBOB W
rnyGuHbl NX 3aknagku;

aKTbl COAYM YCTaAHOBMEHHbIX LEHTPOB W penepoB Ha HabnwogeHve 3a
COXPaHHOCTbIO.

5.3. OnopHble reogesnyeckme cetu

NMonuroHomeTpua 4 knacca, 1 u 2 paspsanos

5.3.1. lNonuroHomeTpuyeckme cetn 4 knacca, 1 1 2 paspsigoB NpoknagbiBatoTcs C
LUenblo CrylleHns reodesndeckux ceTterm Ao NMOTHOCTM, obecrneyvBalollen passutue
CbeMOYHOro o6ocHoBaHuUA Ans rugporpadunyeckmx pabor.

[MonuroHomMeTpuyeckme ceTu pasBMBaKOTCA B COOTBETCTBUM C TEXHUYECKMMMU
TpeboBaHMAMUN, YCTAHOBMEHHBIMU LEUCTBYHOLMMN NHCTPYKUMSIMU NO TOnorpadnyecknm
cbemkaMm B macwTtabax 1:10000, 1:5000, 1:2000, 1:1000 n 1:500 (npunoxeHue b).

Mpy npomn3BOACTBE PYCMOBbIX CbEMOK pPeKOMeHOyeTCs MpoKnagKy XodoB
nonuroHoMeTpun npoussBoauTe ¢ 6epera Ha beper (Hag 3epkanoM BOAbl), UCMOMb3ys
He3aTonngemMble OCTPOBA.

[MpMepHblIE CXeMbl MOCTPOEHUA CceTel MNOMIMrOHOMETPUU nNpuBeaeHbl B
npunoxexumn B.

5.3.2. 'amepeHune yrnoB Ha MyHKTax MOMMFOHOMETPUM MPOM3BOAUTCH CNOCOOOM
OTAENbHOro yrra unu crnocobomM KpyroBbiX MPUEMOB MO TPexwTaTUBHOW cucTeme
ONTUYECKUMU  TEOAONUTaMW UMW IMEKTPOHHLIMU  TaxeoMeTpaMn C  TOYHOCTbIO
LEHTPUPOBaHUS TeogonnTa n BUSUPHbIX Lienen 2 MMm.

Cnocob namepeHust oTAeNbHOro yrra nNpuMEHSeTCs Ha MyHKTax, rae KosmyecTBO



HanpaBneHUn paBHO ABYM.

Cnocob u13MepeHust KpYyroBbIMW MNpuemMamMu MNPUMEHSIETCA Ha MNyHKTax, rae
KONMYeCTBO HanpaBreHuin paBHO Tpem 1 Gonee.

HauyanbHoe HanpaBreHue, KOTOpoe WU3MepsieTcsl ABaXdbl, B Hayane Wn KoHue
nonynpuema, BoloMpaeTcs Ha NYHKT C HAUMYYLWUMKN YCNOBUSIMUA BUOMMOCTMW.

Mpu nepexone oT 0OAHOrO NprMemMa K Apyromy numo nepectaBnseTcs Ha yrorn

180 ‘o
n

rae n - KoNM4ecTBso Nprnemos, a =5-10"

KonnyecTBo nMpueMoB, B 3aBMCMMOCTM OT Knacca (pas3psia) MonMroHOMEeTpun W
TUNa npuMmeHsiemMoro npubopa, a Takke pe3ynbTaTbl U3MEpPEeHWt YIIOB U HanpaBeHMiA
Ha MyHKTax NOMUIOHOMETPUM AOIKHbI HAXOAUTLCS B NpeAenax AOMyCKOB, NpUBEAEHHbIX
B NpuUnoxeHun b.

PacxoxXaeHnst Mexzy 3HaYEeHWUSIMA U3MEPEHHOTO U UCXOAHOrO YIMa Ha NPUMbIHHOM
NYHKTE HE JOMKHO NPeBbILATH!

B nMonMroHomeTpun 4 knacca - 6"
1 paspsga - 10"
2 paspsaga - 20"

Ecnn pacxoxgeHns npeBbIWalT  yKa3aHHble  OOMycku, TO NPOM3BOAUTCH
HabnogeHne Ha TpeTbe WUCXO4HOE HanpaBneHue, MO  KOTOPOMY MNpPou3BOAAT
COOTBETCTBYIOLLNN KOHTPOb.

[Mpy HabnogeHnn co CTONMKOB CUMHanoB WM Ha BU3MPHbIE LIENU CUrHanNoB
onpenensoT AfIeMeHTbl NpuBeaeHns (LeHTpMpoBaHMe 1 peaykuns) aBaxabl, 4O Havana
HabnogeHun n nocne (npunoxexve B).

5.3.3. N\amepeHune yrnos n nuHMM B NosiMroHomeTpun 4 knacca, 1 n 2 paspsigos
cnegyetr  NPOV3BOAUTL  ONEKTPOHHbLIMW  TaxeoMeTpamMu, a TOSbKO  JIMHUA -
cBeToganbHOMEpPamMU.

Tunbl  nNpnbopoB, NPUMEHSIEMble AONs  WU3MEPEeHus OAWH  JIMHUA U UX
XapakTepUCTUKW# NpuBeaeHbl B NpunoxeHun b.

5.3.4. B pesynbtate BbIMNOMAHEHHbIX MNOMEBbIX pPaboT no noAMroHoOMeTpun
npeacTaBnsTCAa cregylolme rnonesble Matepuansi:

CXeMbl XO40B C YkadaHUeM NPUBA30K K UCXOOHbIM MYHKTaM;

MaTtepuvarnbl NONEBbIX MOBEPOK M UCCEeA0BaHNA N3MepPUTENbHbLIX NPUBOPOB;

XypHanbl U3MepeHus yrnoB (HanpaBneHun), ASVH JIUMHWA, HUBENMPOBaHUS
MYHKTOB;

MaTtepuarnbl noneson 06paboTKn U KOHTPOSbHbBIX N3MEPEHUI.

MpumeyaHue - lNMpyn MCNONL3OBAHUN BMEKTPOHHBLIX reode3ndecknx npubopos C
aBTOMaTU3MPOBAHHOW perncTpaumen U HakonfeHnem pesynbTatoB  U3MepeHun
npeacTasnsoTCca abpuUCHbIE XXypHarbl.

Tpuanrynsaumsa 1 v 2 paspspos



5.3.5. Tpuanrynauma 1 wn 2 paspsgoB pasBMBaeTCsa C  LESNb  CryweHus
reogesnyecknx ceTem B OTKPbITOM MU BCXOSIMIIEHHOMW (FOPHOM) MECTHOCTU UNKU B Cry4vasx,
Korga npuMeHeHue MeTtoda MOSIMrOHOMETPUN MO KakUM-Mbo MpuyYMHaM HEBO3MOXHO
nnNn HeuenecoodbpasHo.

TpuaHrynauma 1 1 2 paspsgoB pasBuBaeTcd B BUOE LENoYeKk TPeyrosibHUKOB,
ceTen N BCTaBOK OTAENbHbIX NMYHKTOB B TPEYrofibHWKW, 0Bpa3oBaHHbIE NyHKTaMu ceTen
2-4 xnaccos.

Kaxabl NyHKT TpuaHrynaumum 1 n 2 paspsaoB onpenenseTcsa U3 TpeyrosibHUKOB, B
KOTOpbIX M3MepeHbl BCe Yrnbl. 3acevykaMn (He MeHee TpeX) OonpedenstoTca TOMbKo
MECTHbIEe NpeaMeTbl, He4OCTYMNHble A5 HabNAEHWI C HUX.

[MpMepHbIe CXeMbl MOCTPOEHUA TpuaHrynauum 1 n 2 paspsgoB NpuBeEOEHbl B
npunoxeHuu B.

OcHoBHble TpeboBaHUs, NpeabsaBnseMble K Tpuanryndauum 1 un 2 paspsgos,
npuseneHbl B NpusioxeHnn b.

5.3.6. Yrmnbl B TpuaHrynauum 1 1 2 paspsagoB M3MeEpPSAOT KPYroBbIMU npuemamm
9NEKTPOHHbIMK  TaxeomeTpamu, Teogonutamm 3T2KM, 3T5KIT u  gpyrumn  mnm
PaBHOTOYHbLIMW KOSIMYECTBOM MPUEMOB U JOMNYyCKaMW, NPUBELAEHHBLIMU B MPUoxeHnn b.

[Mpuembl, He yooBNETBOPAOLWME YKa3aHHbIM B npuroxeHun b gonyckam, crnegyet
NOBTOPUTb Ha TeX Xe ycTaHoBKax nnumoa.

Mpy n3MepeHun YrnoB Ha MNPUMbIYHBIX (UCXOOHbIX) MNYHKTaX B MporpamMmmy
N3MepPEHUN BKIMHOYAOTCH HanpasBieHNA Ha NMYHKTbl UICXOOHOM CETMU.

LleHTpupoBaHne MHCTPYMEHTOB M BU3UPHLIX Liefien Npon3BoanUTCA C TOYHOCTbLHO 1
MM.

5.3.7. MNpun HabnogeHnsIX Co CTONIMKOB CUTHanoB Unn Ha BU3UPHbIE LIENTM CUrHanNoB
MCXOOHbIX MYHKTOB, @ Takke Npu OPYrnxX BHELEHTPEHHbIX HabnoaeHnsax onpenenstoTcs
afleMeHTbl NpuBeneHnsa rpaduyeckum cnocobom aAsaxabl, 40 Hadana HabnwogeHun u
nocre.

O6pasel BeaeHUst LEHTPUPOBOYHOIO NUCTa NPUBEAEH B npuroxeHun B.

5.3.8. B kayecTtBe BbIXOOHbIX CTOPOH B TpuaHrynaumm 1 un 2 paspsgos
MCMONb3YKTCA CTOPOHblI MOMIMIOHOMETPUN U TpuaHrynsaumm 3-4 knaccoB. B Tex
Ccnyyasx, Korga Ha yyacTKe OTCYTCTBYIOT MYHKTbl rOCyAapCTBEHHOW CeTU WUIu, nNpu nx
HanNU4YMM, OHM He MoryT ObiTb MCMONb30BaHbl B KayeCTBE WCXOOHbIX CTOPOH,
Npomn3BOANTCA M3MepeHNe 6a3nNCHOM CTOPOHbI TPUAHTYIIALMN.

Mpnbopamun ONsa M3MEPEHUS BbIXOAHbIEH CTOPOH TpuaHrynsumm 1 n 2 paspsgos
CNyXaT 3NeKTPOHHble TaxeoMeTpbl U CBETOAaNIbHOMEPbLI, a Takke Apyrne npudopsl,
obecneunBaroLme N3MeEPEHNE C OTHOCUTENBHOW NorpeLwHocTbo He 6onee 1:20000 gns
2-ro paspsaga u 1:50000 - gna 1-ro paspsga. AnvHa BbIXOAHOW CTOPOHbI JOMKHA BbITh He
MeHee 1 KMm.

N3mepeHne GasuCHbIX NUHUIA B TpuaHrynauum 1 n 2 paspsagoB BbINOSHAKT C
cobniogeHnem  TpeboBaHu, nNpegbsBNSEeMbIX K U3MEPEHU  OSIMH  JIMHUK
nonuroHomeTpumn 4 knacca un 1 paspsga CoOOTBETCTBEHHO.

5.3.9. B pesynbTtaTe npousBeneHHbIX paboT npencTaBnseTcs cregyrowas
AOKYMEeHTaUus:

CXeMbl TPUAHTYNSLUMOHHBIX CETEeN C yKa3aHMeM NPUBA30K K UCXOOHbIM MyHKTam
rocyapCTBEHHbIX CETEN BbICLUMX KIlAaccoB, Ha3NCHbIX CTOPOH;



mMaTepuanbl MoNeBbIX MOBEPOK U UCCNEAOBAHUIN N3MepUTENbHbIX NPUBOPOB;

LLEHTPUPOBOYHbIE FIUCTI;

XXypHarbl U3MepPeHUss HanpaeneHui, 6a3nCHbIX CTOPOH, HUBENMMPOBAHUS MYyHKTOB
TPUaHrynsaumu;

maTepuanbl NoneBon 06paboTKM U KOHTPOSbHbIX U3MEPEHUIA.

5.4. CbeMo4Has reoge3snyeckasl ceTb

54.1. WNcxogHbiMM Ong  pasBUTUA  CbEMOYHBLIX CeTel SABMAKTCA  MYHKThI
rocygapCTBEHHOW reofdes3nyeckon ceTu U reogesmyeckux cetenm cryweHua 1 n 2
pas3psaoB (ONOPHOW reoe3nyeckon ceTu s CTPoUTENbLCTBA).

[MyHKTbI Cbe€MOYHOro 060CHOBaHMNA Ha yyYacTKax pPYyCrioBbIX CbEMOK 3aKpennaTcs
3HaKamMu JONroBPEMEHHOro 3akpenneHus (npunoxeHve B) us pacyeta 1 - 2 3HaKoB Ha
KnnomeTp xona.

Ha Tepputopusix ropogoB WM MNPOMbILIFIEHHbBIX MPeanpuaATUA NaTasi YacTb TOYeEK
CbEMOYHbIX CETEN 3aKpeNSeTCcs 3HakaMn SONroBPEMEHHOIO 3aKpeneHMs.

5.4.2. CbemodHas reogesnyeckasl CeTb CTPOUTCA B pas3BUTME OMOPHOWN
reoge3n4yeckon CeTm WM B KayeCcTBe CaMOCTOATESIbHOM reoe3nyeckom OCHOBbl Ha

TeppuTopuax nnowaabo 4o 1 KM’

[MnaHOBO-BbLICOTHOE MOJSIOXEHNE MYHKTOB (TOYEK) CbeEMOYHOM reoe3nyeckon ceTn
cnegyet onpedenAatb Ha OCHOBE  UCMOMNb30BaHUSA  CMYTHUKOBOW  reofe3nyeckou
annapatypbl (npuemHukoB GPS u gp.), nNponoxeHnem TeOOONUTHbIX XOA4OB WNU
pasBUTUEM TPUAHTYNSLUN, TpunaTepauumn, IMHENHO-YIMOBbLIX CETEN, NPSMbIX, 06paTHbIX
N  KOMOWHMPOBaAHHbIX 3aceyek U WX COYeTaHMeM, XOOOB TEeXHUYEeCKOro Wunu
TPUrOHOMETPUYECKOTO HUBENUPOBAHUA.

5.4.3. TllpenenbHble MNOrpeLHOCTM TMOMIOXEHUA MYHKTOB (TOYEK) nriaHOBOM
CbEMOYHOMN reofie3nyeckon ceTn, B TOM YUCEe NIaHOBbIX OMOPHbIX TOYEK (KOHTPOSbHbIX
MYHKTOB), OTHOCUTENBHO NYHKTOB OMOPHOM reofe3nyeckon CeTu He OOSKHbI NpeBbllaTh
0,2 MM B MacwTabe nnaHa Ha OTKPbLITOM MECTHOCTU U Ha 3aCTPOEHHOW TEPPUTOPUM, a Ha
MECTHOCTH, 3aKPbITOM APEBECHON U KYCTapHUKOBOW PacTUTENbHOCTLIO, - 0,3 MM.

54.4. B cny4dadax, Korga CbeMOYHble CeTu HABNAKTCH CaMOCTOATENbHbLIM
reogesnyeckuMm OBOCHOBaAHMEM OHWU 3aKPennstTCs MOCTOAHHBIMU 3HakaMu MO TUMy
LEeHTPOB MOMUIOHOMETPUM U TpuaHrynsaumm 1 n 2 paspsgoB B o6beme He meHee 20%
TOYEK CbEMOYHOM CETMW.

PasButne cbeMo4yHoro o60cCHoBaHMUsA C NPpUMMEeHEeHUeM rnodanbHbIX
HaBUrauMOHHbIX cnNyTHMUKOBbIX cuctem NOHACC u GPS

5.4.5. Tpn pasBUTUM CHLEMOYHOrO OBOCHOBAHWA C MPUMEHEHUEM CMYTHUKOBbLIX
reogesunyeckux cuctem NTOHACC n GPS cnepyet pykoBoacTtsBoBatbecs "VHCTpyKUmen
No pPasBUTUIO CbEMOYHOIO 060CHOBAHNS U CbeMKE CUTYyaunn 1 penbeda ¢ NnpUMeHeHnem
rnobanbHbIX HaBUrauuMoHHbIX cnyTHUKoBbIX cuctem [JIOHACC u GPS" (ITKWHI
(OHTA)-02-262-02).

5.4.6. MNpn co3gaHMM CbLEMOYHOrO OBOCHOBAHUA C MPUMEHEHMEM CMYTHUKOBOM



TEXHOMOMMN reodesnyeckne ceTu CryweHud, Kak npasBuio, BHOBb He CO34alT, a
NCMNONb3YT NMEIOLLNECH FOCYAapCTBEHHbLIE reoge3nyeckne ceTu.

5.4.7. B kayectBe UCXOOHbIX MNYHKTOB, OT KOTOPbIX pasBMBAETCA CbEMOYHOE
oboCcHOBaHWe criegyeT UCMNONb30BaTb BCE NMYHKTbl re04e3M4YeCcKkor OCHOBbI, HaxoasLmnecs
B npegenax obbekta M 6nuxamwme K oObeKTy 3a ero npegenamMmm, Ho He MeHee 4
NMYHKTOB C U3BECTHbLIMU MNS1AaHOBLIMU KOOPANHATAMWN U HE MEeHee 5 NYHKTOB C N3BECTHbLIMU
BblCOTaMu, Tak YTobbl obecneuntb NpMBeageHne KOOPANHAT CbEMOYHOro 060CHOBaHMSA B
CUCTEMY KOOPAMHAT U BbICOT MYHKTOB reofe3nyeckon OCHOBDI.

5.4.8. Ina pa3BuTnMa CbeMO4YHOro o60CHOBaHMNSA C UCMNOSb30BaHMEM CMYTHUKOBOW
TEXHOMOMMN, B 3aBMCUMMOCTU OT Macwitaba CbeMKW, BbICOTbl CeyeHus penbeda u
TOYHOCTU rugporpaduyecknx paboTt, crnegyet NPUMEHSTb OAWH N3 OABYX METOOO0B -
MEeTO[, NOCTPOEHUS CETU NN MEeTOoA onpeneneHnst BUCAYNX MYHKTOB.

5.4.9. lNpn nNpPOEKTMPOBAHUN CLEMOYHOrO OOOCHOBaHUAMHE AONsi CbEMKM NpwU
BbIMNOMHEHUN rugporpadumyeckmx paboT C UCMNONb30BaHMEM CMYTHUKOBOW TEXHOMOMM
HeoOxoaMmMO BbIbpaTb MeTOd CNYTHWKOBbLIX OnpefeneHun - cTaTUYeckun, ObICTPbIN
CTaTUYECKUIA NN METOL PEOKKYNnaLmn.

MeToabl pasBuUTUA CbEMOYHOro OBOCHOBaHMA W MeTodbl  CMYTHUKOBbLIX
onpeadeneHnn Ans pasnuyHbiXx MacliTaboB CbEMKM W BbICOT CevYeHusi penbeda
npueBeaeHbl B Tabn. 5.3.

Tabnuua 5.3
MacwTtab MnaHoBoe ob6ocHoBaHMe [MnaHoOBO-BbLICOTHOE UMK
CbeMKu/BbICOTa BbICOTHOE 060CHOBaHMe
ceyeHunsa MeTtop MeTtop, MeTtopn MeTopn
penbeda pas3BUTUS CMYTHMKOBBI pas3BUTUS CMYTHNKOBbI
CbEMOYHOro X CbEMOYHOro X
obocHOBaHuA ¢ | onpeaeneHn | o00CHOBaHMSA | onpeaeneHu
Ncnonb3oBaHMe n C Y
M CNYyTHNUKOBOW NCNONb30BaHU
TEXHONormm em
CMYTHUKOBOM
TEXHOMNOrnu
1:10000, OnpepenexHne | bbicTpbin [MocTpoeHue BeicTpbIn
1:5000/1 m BUCAYMX CTaTU4YECKUN | ceTn cTaTU4ecKu
NYHKTOB nnm n nnm
peokKynaum peokKynaum
" n
1:2000, MocTpoeHne BbicTpbIN MocTpoeHune BbicTpbIN
1:1000 cetu CTaTU4YECKUN | ceTH CTaTU4YECKU
1:500/1 mn nnm n nnm
bonee peoKKynaLm peoKKynaum
" n
1:5000/0,5 m Onpegenenne | bbicTpbin MocTpoeHune Ctartndyecku
BUCAYMNX CTaTU4YEeCKUn | ceTn n
NYyHKTOB nnu




peokKynaum
"

1:2000, MocTpoeHne BbicTpbIN MocTpoeHune Cratn4yecku
1:1000, cetu CTaTUYECKUN | ceTn 7

1:500/0,5 m nnu
peokKynaum
W

5.4.10. ViamepeHne ropmnsoHTarnbHbIX YIrrOB B CbEMOYHbIX CETAX MPOU3BOOMUTCA
9NIEKTPOHHBbIMM TaxeomeTpamu unu teogonutamm He meHee 30-CeKyHOHOW TOYHOCTU
OAHWM MNOJSTHbIM NPUEMOM C nepecTaHoBKon numba mexay nonynpuemamu Ha 90°. MNpu
N3MepeHun yrroB TeogoNnMTaMmm ¢ O4HOCTOPOHHUM OTCYETOM [LOCTaTOYHO OCYLLECTBUTb
nepesoq Tpybbl yepes 3eHUT Mexay nonynpvemamu C nocrnenyowen nepectaHoBKOW
numba Ha 1-5°. LleHTpupoBaHMe TeodonMTOB U MapOK BU3MPOBAHUSA MPOU3BOAMUTCS C

MOMOLLIbI0 OTBECA UMM ONTUYECKOTO LIEHTPUPa C TOYHOCTbIO 3 MM,
KonebaHns 3HaveHust yrmnoB, MOMYYEHHbIX U3 [BYX MOMAynpuemMoB, He LOSMKHbI
npesbiwaTtb 45",

YrnoBble HEBSA3KM B X04ax He [OMKHbl MpeBbllaTtb f:il'w , roe n -
KOJIMYECTBO YIT0B B XOAe€.

5.4.11. TeomonuTHble XOA4bl NPOKMAAbIBAOTCA HA MECTHOCTW, yaobHou Ans
NUHENHbIX un3mMepeHun. CTOPOHbI TEOOONUTHbIX XOAOB MU3MEPATCA B  OOHOM
HanpaBneHun ceeTodanibHOMepaMu, 3NEKTPOHHbIMU TaxeoMeTpaMmn unmM B NPSMOM WU
obpaTHoM HanpasneHusax 20-50-MeTpoBbIMU CTaNbHbLIMU PySieTKaMMu.

5.4.12. lpwn co3gaHun (pasBuTUM) CbEMOYHOW reofe3ndeckon ceTu npepesibHble
ONWHBbI  TEOJOSIUTHBIX XOOO0B W WX npefenbHble abconioTHble HEBA3KW crenyet
NPUHUMAaTb B COOTBETCTBUM € Tabn. 5.4.

Tabnuua 5.4
MacwTtab MpepenbHasa anvHa MpenenbHasa abcontoTHan HeBA3Ka
Tonorpadwu TEOOOJIMTHOIO X04a, KM TEOJONMMTHOro Xoaa, M
YyecKkomn mMexay mMexay 3acTpoeHHas He3acTpoeHHas
CbEMKMU NCXOOHbIMU NCXOOHBbIMU TeppuTopus, TeppuTopus,
reogesnyeck | MNyHKTamu u OTKpbITas 3aKpbliTas
NMK y310BbIMU MECTHOCTb Ha ApEeBEeCUHON 1
NyHKTaMu TOYKaMn (UNKn | He3aCTPOEHHO KyCTapHMKOBOW
mexay N TEPPUTOPUN | PACTUTENBHOCTLIO
y3N0BbIMU
TOYKaMMN)
1:10000 10,0 7,0 4,0 6,0
1:5000 7,8 55 2,0 3,0
1:2000 3,9 2,7 1,0 1,5
1:1000 2,3 1,7 0,6 0,9

1:500 1,2 0,8 0,3 0,4




MpumeyvaHus

1 MNpepenbHble ONWHBLI CTOPOH XO40B HE YCTaHaBnmBaloTcs. KonmyecTtBo CTOPOH B
Xo[e He JOJMKHO NpeBbIwaTh:

npn cbemke B Macwrtabax 1:5000 m 1:2000 B OTKpbITON MeCTHOCTM - 50 u B
3akpbiTon 100;

npu cbemke B Macwtabe 1:1000 - 40 n 80 cOOTBETCTBEHHO;

npu cbemke B macitabe 1:500 - 20.

2 Npun namepeHnn gnnH NMHUKA CTanbHbIMU PyNeTKaMn Unu fneHTamum npegesbHble
AJNVHBI TEOAONUTHBIX X040B A0MKHbI ObITb YMeHbLeHbl Ha 30%. Npu 3ToM HanmeHbLas
ANMHA NWHUMKA B XO4ax [onyckaeTca [Ans 3acTpoeHHbIX Tepputopun - 20 M, and
He3acTpoeHHbIX Tepputopun - 40 M. Haubonblas AnNuHa JMHUKA HE3aBUCUMO OT
XapakTepuCTUKN y4acTKoB gonyckaetcsa Ao 350 m.

5.4.13. MNpumeHsemMble Ansa n3amepeHus oavH AMHUA MepHble Npubopsbl (CTanbHbIe
PYyneTKn, NEeHTbl) KOMMNapupylTCsa Ha MNOMEBOM KOMMNapatope Mnu O Bble3ga B nose
nccnenyoTcs B MeTponorn4yeckon nabopatopum.

OTHOCUTENbHAA NOrPEeLIHOCTb U3MEPEHNI, BbINOTHEHHbLIX B NPAMOM U 06paTHOM
HanpaBrieHNAX, BblYUCNAETCH No popmyrne:

roe S - UaMepeHHbIe PacCToSAHUS.

BennunHa 1/N He pormkHa npesbiwaTts 1/2000.

[MpepenbHaa oOTHOCUTENbHasi HeBA3Ka B TeOAONMUTHbIX Xo4aX He [OorbkHa
npesbiwaTtsb 1:2000.

B namepeHHble NMMHUM BBOAATCS MOMpPaBKy:

3a KoMnapupoBaHue MepHoro npubopa wn Temnepatypy, €cnv 3TU MNonpaBku
npesbiwatoT 1:10000 aAnNuHbI NUHUWK;

3a NpeBbILLEHNE, ECNK YION HaKMNoHa npesbiwaeT 1,5°.

B oToenbHbIX criydasax gonyckaeTcs NnposioXXeHne BUCAYNX XOA0B, ASIMHbI KOTOPbIX
He OOIMKHbI MpeBbIlWaTh 3HaYeHUN, Yka3aHHbIX B Tabn. 5.5.

Tabnuua 5.5
MacwTtab | Ha 3acTpoeHHbIX Tepputopuax, | Ha He3acTpOEHHbIX TEPPUTOPUSIX,
M M

1:500 100 150

1:1000 150 200

1:2000 200 300

1:5000 350 500
1:10000 500 1000

5.4.14. TpuaHrynsunmoHHble NOCTPOEHUSI CHLEMOYHON CETU (MUKPOTPUAHTYNALMS)
pa3BMBalOTCA B3aMeH TeOOONUTHbLIX XO40B B OTKPbITOW MECTHOCTU U ONUPAaOTCA Ha OBe



NCXOOHblEe CTOPOHbI. B KayecTBe UCXOOHbLIX CTOPOH CryXaT CTOPOHblI TPUAHTynsaumMm m
nonuroHoMmeTpun 1 1 2 paspagos, a Takke crneumanbHO U3MepPEHHbIE C NMOrPeLLHOCTbIO
He npesbiwatowen 1:5000 6a3ncHbIE CTOPOHBI.

Mexay UcxogHbIM1 CTOPOHaMM (NyHKTaMK) AOMyCKaTCA NOCTPOeHUs He bonee:

25 TpeyronbHUKOB Ansa cbeMkn B macwtabe 1:10000;

20 TpeyronbHWKOB N5 CbeMKKU B Maclutade 1:5000;

17 TpeyronbHMKOB ANnga cbeMkn B Macwtabe 1:2000;

15 TpeyronbHMKOB AN cbeMkn B MmacwTtabe 1:1000;

10 TpeyronbHNKOB Ans cbeMkn B maclutabe 1:500.

MpepenbHaa onvHa LenoYkn TPeyroribHUKOB UMM PacCTOSHUSA MeXOy UCXOAHbIMU
NyHKTaMKu, Ha KOTOpble OMMPaeTCA CUCTemMa TPeyrofilbHUKOB, HEe [OOSHKHAa MpeBblaTh
ANWHY TEOAONUTHOro Xoda Npu U3MeEpPeHUW ANUH JIMHUK CTalnbHbIMW pyreTkaMmu unu
neHtamu (tabn. 5.4, npumedanue 2).

Yrnbl B TpeyrofnbHKax JomKHbl 6biTb He MeHee 20°, a CTOpOHbl He MeHee 150 m.

PacxoxgeHust npuBegeHHbIX K obLiemMy Hymnio O4HOMMEHHbIX HanpaBneHUun w3
pasHbIX NOSynpuemMoB OOMMKHbI ObITb He Bonee 45",

HeBsA3kM B TpeyronbHMKax He JOMKHbI NpeBbiwaTh 1,5

5.4.15. OnpegeneHve To4YeKk NPSMON 3aceykon NPOU3BOOUTCS HE MeHee, YeM C
Tpex NYHKTOB OMOPHOM CETU, MPU 3TOM Yribl MeXAY HanpasfeHnsaMn Npu onpegenaemMomn
TOYKe OOMKHbl 6bITb He MeHee 30° n He Bonee 150°.

OnpepeneHne To4ek OOpaTHOWM 3acedkon MPOU3BOAUTCA HE MeHee, 4YeM Mo
YeTbIPpeEM MCXOOHbLIM MyHKTaM Mpu YCrOBUKW, YTO onpefendemMas Toyka He HaxoauTcs
OKOJTO OKPY>XHOCTU (Kpyr HeonpeaerieHHOCTW), NpOXoasulen 4yepes TpuU MUCXOOHbleH
nyHKTa.

5.4.16. CpegHune norpeLwHocTy onpeneneHns BbICOT MYHKTOB (TOYEK) CbeMOYHOM
reofe3an4yeckon CeTM OTHOCUTENbHO BRMKanwmnx penepoB (MapoK) OMOPHON BbICOTHOM
CeTU He OOMKHbI NpeBbIWaTb HA paBHUHHON MecTHOCTM 1/10 BbICOTbI ceveHus penbeda,
a B TOPHbIX W NPeaAropHbiX panoHax 1/6 BbICOTbI ceyeHus pernbedba, NPUHATON Ond
NHXXEHEePHO-TonorpadomnyeCcKknx rninaHos.

TpeboBaHusa, npeabsBrnseMble K  NPOU3BOACTBY  HUBENUPOBaHUSA  NpU
NHXXEeHepHo-rnagporpadudecknx pabortax, npuseneHsl B npunoxeHum b.

Mpn  BbINOMHEHUMM  HUBENWPOBaHUS  cnegyeT  cobniogatb  TpeboBaHus,
yCTaHOBMEHHbIE "NHCTpyKumen no HuBenuposaHuto |, 11, Il n IV knaccos" (n3a. 2004 r.).

54.17 Ecnn onopHaa ceTb HuBenupoBaHusa |ll  knacca  aBngaetca
CaMOCTOATENBbHON, TO OHa CTPOUTCA B BUAE CUCTEM 3aMKHYTbIX MOSIMTOHOB. B aTOM
crnlyyae HMBENUPHbIE XOAbl MPOKMaAbIBalOTCA B MPsMOM MU 0OpaTHOM HanpaBreHUsX.
[Mepexoq OT HMBENUMPOBAHUA B MPSIMOM HanpasfeHUW K HUBENUPOBaAHWMIO B O6paTHOM
HanpaBneHnn npou3BOAUTCHA Ha MNOCTOSIHHbIX 3Hakax. [lpy 3TOM perku MeHSsTCA
MecTamu.

Mpn cryweHun HuBenuvpHon cetn |l knacca HueenuposaHue Il knacca
Npoun3BOANTCS B BUAE OTAESIbHbIX XO40B UM CUCTEM XOA0B U NOSIMIOHOB, ONUPAaKLLNXCSA
Ha UCXOAHbIe MapKn 1 pernepbl BbICLUNX KIacCoB.

[lonyckaeTca nposiokeHne xodoB HuBenvpoBaHua Il knacca mexay penepamu
HuBenuposanusa |l n (unun) Il knaccoB B 0gHOM HanpaBneHun npy 0OOCHOBaHWWN B
npoekTe (Nporpamme) npomsBoacTBa pabor.

PacctosHus oT HuMBenupa A0 peek U3MepArT TOHKMM TPOCOM, MPOCMOSIEHHOM



B6eyeBon unn gpyrumm cnocobamu, obecrneynsarownmm cobniogeHe HepaBeHcTBa nney
He bonee 2 M.

Penkn yctaHaBnmBaloT Ha KOCTbINM unu GawiMaku B MecTax, rge yaaneH (CHAT)
AepH. B MOMEHT B3ATUA OTcyeTa penka yCTaHaBfMBAETCS MO YPOBHIO B OTBECHOE
NnonoxeHue.

Cnocob HuBennpoBaHUs 3aBUCUT OT NPUMEHAEMbIX MHCTPYMEHTOB. Npun paboTe ¢
HUBENUpPamMn ¢ NnockonapannesibHbIMU NAacTUHaAMN U MHBAPHLIMU penkamMu NPUMEHSIIOT
cnocob® coBMelwleHus. [lpy wmncnonb3oBaHUM HUBENUPOB ©e3 nnockonapanensHon
nnactuHbl TMNna H3K HabntoaeHus BbINOMHAKT cnocobom "cpeaHen HUTK".

OTcyeTbl MO JanbHOMEPHbIM HUTSAM MNPU BbIBOAE CpefHero MpeBbllUeHNA Ha
CTaHUMN HEe YyYUTbIBAKOT, @ UCMOSb3YHOT UX TONbKO AS1S1 KOHTPOS NPEBbILLEHUN.

PesynbTaTbl HabnogeHWn 3anucbiBaldT B KypHasrbl, YCTAHOBMEHHOW (OOpPMBbI,
npuBeaeHHOW B rnpuroxeHunu b.

5.4.18. HuenunposaHue |V kracca npousBoauTCA B OOHOM HarnpasneHuu Mo
Xo4am U1 NonmnroHam, onuparLLnMcs Ha MyHKTbl HUBENMPOBAHUS BbICLLMX KI1aCCOB.

[onyckaetca npouM3BOAUTbL  MPUBA3KY  JIMHWA  HUBESNMPOBAHUSA  OMOPHOM
reogesnyeckon cetn |V knacca K penepam rocygapctBeHHOW HuBenupHou cetn |V
Knacca.

TpeboBaHNA K MHCTPYMEHTaM M HOpMaTUBHbIE OONYCKM ANs HuBenuposaHua IV
Knacca npmBefeHbl B npunoxexHumn b.

HabnogeHmss Ha cTaHuMM BbIMOMNHAKTCA cnocobom cpegHen HuUTU. OTcYeTbl
BbIMNOMHAKTCA NO nporpamMme, MU3noxeHHow Ana HusenuposaHus |ll knacca. Pasnuuve
3aKn4aeTcs B TOM, YTO npu HMBenuposaHun |V knacca otcyeTbl N0 YePHbIM CTOPOHAM
peek npou3BOOATCHA MO OAHOW JanbHemMepHoW u cpegHen HuTU. O6pasey 3anuvcu
npuBeaeH B npunoxeHum b.

5.4.19. Xoabl TEXHNYECKOrO HUBESTMPOBAHUSA ONMMPAlOTCHA Ha 3HAKW HUBESNTMPOBAHUA
BbICLUMX KNaccoB.

TexHnyeckum (TPUrOHOMETPUYECKUM) HUBENUPOBAHWEM [OOITKHbI ONpeaensiTbes
BbICOTbl TOYEK CbEMOYHOM CeTU, a TaKXKe MYHKTOB TPUAHIynaumm u nosiMroHOMeTpuu,
BbICOTbI KOTOPbIX HE onpeaeneHsl HuBenuposaHuem Il n IV knaccos.

Xogbl TEXHMYECKOro HUBENUPOBAHUA LOSMKHbI MPOKNaAbiBaTbCHA, Kak MpaBusio,
mMexay penepamun (Mapkamu) HusenuposaHua II-IV knaccos B Buae oTAenbHbIX XO40B
NN cuctTemMm xoaoB (NOSIMrOHOB).

Xogbl NpoknagbiBalOTCA B OAHOM HanpasreHun. [onycku ans TeXHU4eCcKoro
HUBENMPOBAHUSA NpUBEAEHbI B NpuroxeHun b.

HvueennpoBaHve Npon3BOANTCA U3 CeEpeanHbI.

[onyckaeTca NposioXXeHne 3aMKHYTbIX XOOO0B TEXHUYECKOro HUBENUPOBaHUA (B
npsMOM 1 0b6paTHOM HanpaBieHMsX), ONUPAIOLLMXCA HA OO4MH UCXOAHBIN penep.

OTcyeTbl MpyU TEXHUYECKOM HUBENUPOBAHUU MPWU CO34AHUN CeTel CbEeMOYHOro
000CHOBaHNSA NPOU3BOAAT B TOM XXe MOpsiAKe U B TOW e nocrnefoBaTefibHOCTU, YTO U
npu HMBenuposaHun |V knacca, ucknioyas nuib OTCYETbl MO BEPXHEMY AaflbHOMEPHOMY
WTPUXY, KOTOPble 3aMEHATCH  PaCCTOSAHUSAMW, U3MEPEHHbIMW  Laramu, Wnu
onpeaeneHHbIMU N0 HUTAHOMY JanbHOMEpPY HUBENMpa.

[MopsiAOK  BbIMUCAEHWA  Ha  CTaHUMM  aHanornmyeH  BblYUCAEHUSM AN
HuBenuposaHus IV knacca.

5.4.20. MNMpwn nepepave BbICOT C Gepera Ha Beper (NPoONoXeHe HNUBENUPHbBIX NTIUMHUNA



Yepes BOAHbIe NPensaTcTBus) Heobxoaumo cobnogaTs criegyrowme yCroBus:

y4yacCcToK nepexoga AormkeH ObITb 3akpensneH penepaMmm MOCTOSIHHOrO Tuna Ha
obounx beperax;

MecTa [Ans YCTaHOBKM WHCTPYMEHTOB M peeK AOMKHbl OblTb A0CTaTOYHO
TBepAbIMY; YCIOBUS NS NPOXOXOEHUS BUSUPHOIO fyda Ha nepenHIon 1 3aHI0K penky
AOSDKHbI OblTb NOEHTUYHBIMU;

WHCTPYMEHTbI N PEVNKM OOSMKHbI ObITb BbIBEPEHHLIMU, YIOS | HUBENMpPA HE LOSMKEH
npesbiwaTtb 3" (ana HMBenuposBaHus Il knacca);

ONa nepefadn BbICOT BbibUpatoTca Havbornee yskue MecTta peku, UCMOSb3yHTCH
OCTpOBa, Menu u ap.;

HMBENUPOBaHNE peKoOMeHAyeTCs MpPOoM3BOAMTL Npu 00navyHoOM M MacMypHOW
noroge, NPU HaUMeHbLUNX USMEHEHUAX TeMMNepaTypbl BO34yXa;

cobnogeHne paBeHCTBa nriey (paccToAHU OT HUBENUpaA OO0 NepeaHen v 3agHen
penkn).

HusenuposaHune Il n IV knaccoB 4epes npenatctBua wwupuHon o 200 m
BbIMNOSMHAKT MO O6bIMHOW MeToauKe, OBYMS MpuemMamu, C¢ CoOnodeHWeM paBeHCTBa
pacCTOsAHUM OO0 nNepeaHen u 3agHeEn peexk.

Mexagy npuvemamu BbICOTY MHCTPYMEHTa WM3MEHAT Ha 3-5 cMm. PacxoxaeHue
3Ha4YeHW NpeBbILLEHNI N3 NPUEMOB AonycKarT 4 MM Npu HUBenupoBaHuu Il knacca n 7
MM - anga IV knacca.

Mpn wwupuHe npenatcteug ot 200 go 400 M HuMBENMpPOBaAHWE BbINOMHAKT C
NPUMEHEHMEM LUNTKOB C OenbiMy wWwTpuxamy cnocobom "noaBukHOM Mapku", O4HUM
COBOEHHbLIM NPUEMOM.

HuBenupoBaHue 4yepes npenatctema wmnpuHon 6onee 400 m no nuHuam lll n IV
KNnaccoB  BbIMNOSIHAKT METOAOM W UHCTPYMEHTaMu, MpeayCMOTPEeHHbIMKM  Ans
HuBenuposaHus |l knacca.

Mepenayy BbicOT Yepes npenatcTeus wnpuHon 200-400 m npn HMBenuposaHun 1V
Knacca M TEeXHUYECKOM HUBENMPOBaHUM paspellaeTcs npou3BoauTb MO rOpuU3OHTaMm
BoAbl. [Ana aToro BbIGMpaloT NPAMOSIMHENHBIA YY4aCTOK PEKN CO CMOKOWHbIM TeYEHUEM.
B6nnsn ypesa Ha oboux Geperax BblkanbiBalOT COOOLLAKOWMECH C PEKOW OTBOAHbIE
KaHanbl [-06pasHon opmbl M OQHOBPEMEHHO 3abuBalOT B HUX KOSbS Tak, YTOObI UX
BepxHue cpe3bl Oblnn coBMeLLleHbl TOYHO C YpPOBHEM BoAbl. Konbsi CBs3biBalOT
HUBENUPOBAHNEM C penepomM COOTBETCTBYLWEro 6epera. HueenuposaHme no ypoBHIO
peKn Npou3BOOAT ABaXAbl B TUXyt0 M Ge3BeTpeHHyk norogy. PacxoxgeHus mexay

npuemamu gonyckaetca# 0o 24V§ MM, rae S - lWMprHa NpensaTcTBuS, B KM.

B uncknounTenbHbIX criydasax Ha nuHuax Husenuposanua Il n IV knaccos u
TEXHNYECKOrO0 HMBENVPOBaHWUA nNepefadya BbICOT 4Yepe3 BOAHblE MPEnATCTBUSA
npousBoguTCa NO nbAdy, C cobnogeHnem MeToOUKM W [OMYCKOB, YCTaHOBIEHHbIX
WMHctpykunen  (TKMHM  (THTA)-03-010-03) agnss cooTBeTCTBYHLLEro  Kracca
HUBeNupoBaHusa. HueBenupoBaHve MO nbAy BbINOMHAKT NO OEPEBAHHbLIM  KOSbSAM,
BMOPOXEHHbLIM B Jie[l B MecTaxX YCTaHOBK/ PeeK U UHCTPYMEHTa (4515 KaKaou HOXKMK). B
TOpLbl KOJbeB, YCTAHOBIMEHHbIX ANs peek, 3abvBatoT reo3aun. [lepegady BbICOT MO nbay
BbIMOMHAT ABaXAbl B NPSAMOM M ABaXxAbl B 0OpaTHOM HanpasneHuax. PacxoxgeHus
Mexay CpegHUMW 3HAYEeHUSIMU MPEBBILEHUI MexXay penepamu He OOSMKHbI NpeBblllaTh
YyCTaHOBIEHHbIX JOMYCKOB JOMYCKOB# AN COOTBETCTBYIOLLErO Krnacca HUBENMPOBaHWSI.

Mpy HuBenupoBaHUW MO nNbAy Yepe3 BOOOEMbl, rge OTMEHEHbl WU3MEHEeHUs



NONOXEHUS MOBEPXHOCTU IbAa, NPOU3BOAAT HabnogeHWsa 3a NOBEpXHOCTbIO Nbaa. B
9TOM criydae npu noMoLLM HuBenupa, crosiwero Ha Gepery, Npous3BOAAT OTCYETbI MO
penke, NPUKPENTeHHON K BMOPOXEHHOMY B nef ctonby Ha pacctosHum 60-80 m oT
Gepera. OtcyeTbl MO perike NpPou3BOAAT B Nepuog npousBoacTtea paboT 4yepes
nHtepsanbl B 10-15 MUHYT.

5.4.21. Bce Haxogsauwmecs BOMM3N HMBENUPHbLIX FIMHWUIA CTEHHbIE U TPYHTOBbLIE
penepbl, NYHKTbl TPUAHIYNSUMN U NOFIMTOHOMETPUU, a Takke Opyrne 3Haku, U3BEeCTHble
WUCMONHUTENIO MO OMUCaHUsIM U OOHapyXXeHHble MpPU HUBENUPOBaHWUW, AOSTKHbI ObITb
BKIMOYEHbI B XOA, KaK CBA3YIOLLNE TOYKN HUBESTMPOBaHUS.

[MprBA3Ka 9TUX 3HAKOB MPOMEXYTOYHbIMU TOMKaMM KaTeropuyecku anpeLlaeTcs.

B cnyyae npuBA3KM 3HaKa BUCAYMM XOLOM HUBENUPOBAHUE BbLINOJTHAETCA B
npssMoM 1 obpaTHOM HanpaBfeHUsX.

[Mpy NpmBSA3Ke K rPYHTOBbLIM pernepamM perka ycTaHaBnuMBaeTCs Ha rofloBKy penepa,
a K CTEHHbIM - Ha BbICLUYID TOYKY AMCKa WM MNOSMOYKY (Y CTapbliX TUMOB penepos).
OTcyeTbl MO penke Npu NPUBA3KE K FPYHTOBBLIM M CTEHHbIM penepam Npou3BogsaTCs Mo
MeToauKe, YCTaHOBNEHHOM OS5 COOTBETCTBYHLLENO Kflacca HUBENMPOBAHUA.

Mpy npuBA3Ke K CTEHHbIM MapkaM MWCMNoNb3yeTcs NoABEeCHas penka, KoTopas
noABeLlIMBaeTCAa Ha LWTUMPT, BCTaBngembld B oOTBepcTne Mapku. [lpy oTcyTCcTBUM
NnogBECHOW MapKm WUNM B CryyasiX, Korga YCTaHOBUTb Perky Ha CTEeHHOM penepe
BEPTUKaNbHO HEBO3MOXHO, Ha CTEHY (NpY COBMELLEHHOM MOJIOXEHUN KOHLIOB My3blpbka
YPOBHS1) NPOEKTUPYIOT MU MPoYepUnBaloT KapaHaalloM NoSIOXKeHNEe BCEX TPEX HUTEN CeTKM
N 3anucbiBalOT U3MEPEHHbIE PAaCCTOSAHUS B MOSeBbIe XypHaribl C TOYHOCTbIO 40 1 MM.

M3MeHMB BbICOTY CTOSIHKM MHCTPYMEHTA HE MeHee, YeM Ha 3 CM, NMPUBSA3KY K Mapke
(penepy) ocCyLecTBASAT BTOPUYHO, MPOEKTUPYA Ha CTEHY MOSNOXEHWE HUTEN CeTKU
HuBenupa. Kpome 3anmcen OTCYETOB, B MOMEBbIE XYpHanbl MPOU3BOAAT 3apUCOBKY
NOJSIOXKEHUS NPOEKLUNIN CETKN HUTEN OTHOCUTENBHO MapKu (penepa).

5.4.22. PacnonoxeHHoble B panoHe paboT rmgponoctel YIMC u BpeMeHHble
YPOBEHHbIE NOCTbl, YCTAHOBMIEHHbIE AN151 NepeHoca NPOEKTHOro (CPe30YHOro) YpPOBHS Ha
nccnenyemMbli y4acTOK peku, BKIOYAKTCA B XOAbl BbICOTHOrO 0B0OCHOBaHMSA. OTa ceTb
NMOCTOB, XapaKTepuaylllass YPOBEHHbIM pPEXUM  pPeKu, SABMISETCA  BbICOTHbIM
obocHOBaHMEM NMpomMepHbIX paborT.

Kak npaBurno, ycTtaHOBKa BpPEMEHHbIX YPOBEHHbIX [MOCTOB MNPOU3BOAUTCHA C
OTKpbITUEM paboT Ha ob6bekTe M npefLlecTByeT pasBUTUIO CETEN MNaHOBO-BbICOTHOIO
ob6ocHoBaHus. BbiCOTHas npuBsa3ka BHOBb YCTAHOBIEHHbLIX MOCTOB MPOM3BOAMTCHA He
MeHee, 4YeM K [BYM penepam MOCTOAHHOIO WM [ONrOBPEMEHHOro 3akpensieHus,
KOTOpble BMOCNEACTBUN BKOYAKOTCA B OCHOBHblE XO4bl HMBenuvpoBaHus. OgHUM K3
Takux penepoB MOCTOSHHOIO UMM A0SITOBPEMEHHOIO TUMa SABMISETCA penep YypOBEHHOro
nocTa, yCTaHaBnuBaeMbi Npu obopygoBaHUKM nocTa.

HvBennpoBaHe ypoBEHHbIX NOCTOB NPOU3BOAUTCS:

npu BBOAE NOCTa B AENCTBME (OTKPbITUE NOCTA);

nocrne LWTOPMOBbIX HABMEHWUA, WHTEHCUBHbLIX MNaBOLKOB WU AOPYrnxX MPUYKH,
CMOCOBCTBYIOLLNX NX MEXAHNUYECKOMY MOBPEXOEHWNIO;

Npw 3aKpbITUM MOCTa UNN OKOHYaHUM paboT Ha obbekTe.

HuBenupoBaHne MNOCTOBbLIX YCTPOWCTB (CBan, peek) npoms3BoauTCA B MPSIMOM U
obpaTHOM HanpaBfieHUsX, C MNPUBA3KOM K MOCTOAHHbIM 3HakaM HUBENMPOBaHUS.
OOHOBPEMEHHO C HUMBENMPOBaHMEM [MOCTOBbIX YCTPOWCTB oOrnpeaenseTcs YpoBeHb



BOJHOW NMOBEPXHOCTM y BoAnocTa (C ykasaHuem AaTtbl U BPEMEHN), @ TakKe CHUMAKTCA
nokasaHusi ypoBHA BOAbI MO penke unm ceBasiM nocta ¢ TOMHOCTbI0 1 cM. OTMETKN YPOBHS
BOAbl, MOJSTyYEHHbIE U3 HMBENUPOBAaHWUS BOLHOW MOBEPXHOCTU y BOANOCTA U MOSyYEHHbIe
no BOAOMEPHbLIM HaBNIOAEHNSM (HU# penike nnun ceasiM), 4OSMKHbI ObITb MAEHTUYHBIMWN.

[MprBSA3Ka NOCTOBbLIX YCTPOMCTB K pernepy nocta, a Takke CBA3b pernepa nocra C
MOCTOSIHHbIMM  3HaKamMuM HuBENUMpoBaHus W rugponoctamn YIMC  BbInonHAeTcs
HuBenupoBaHuem |V knacca. B XypHanax HMBENUPOBaHWA, KpOMe 3anucen OaHHbIX
HUBENMPOBAHUS, TaKKe NPUBOAATCS:

cxXxemMa pacrornoXeHus nocrta, ¢ ykasaHMeM MecTa NOCTaHOBKU HUBENUPHbLIX peek
Ha nocToBble ycTpoucTBa (cBau, peinku). NMpu BbICOTHOW MpuUBSA3KE BOOOMEPHBLIX peek
yKa3blBaeTCsd Ha KakoM OTcYeTe penku [MOCTOBOro YCTPOMCTBA YCTaHaBnvBanacb
HUBENUPHasa penka;

cXemMa CBS3M penepa nocta C MNOCTOSIHHbIMA 3HakaMW HUBENUPOBAHUS U
rmgponoctamu YI'MC.

BeneHuve noneBon AoKyMeHTaUMu u obpaboTka pe3ynbTaToB reoge3nyecknx
U3MepeHun

5.4.23. 3anucu noneBblX reodes3ndecknx U3MepeHun npousBoaATCS B
COOTBETCTBYIOLLMX XypHarax, KoTopble PerMcTpupyoTcsa B KHUre y4yeTa.

Kaxxabli noneson XypHan AOSMKeH OblTb MPOHYMEpOBaH, MMETb O(OPMIIEHHbIN
TUTYNbHbIMA JIUCT, HA KOTOPOM YyKa3sblBaeTCs: panoH paboT (TuTyn obbekTa), TUn n Homep
WHCTPYMEHTa, hamMunmnsa n JOMKHOCTb UCNONHUTENS paborT.

B XypHanax 3anucbiBaloTCA gdata M Bpems npoussoacTBa paboT, ycrnosus
BUOVUMOCTU, JaHHbIe O NoBepKax MHCTPYMEHTOB.

3anucn B KypHanax crnegyetr BeCTUM YeTKMM MNOYEepKoM, He [AonycKarowumm
ABOWHOIo TOSIKOBaHUS Lndp.

Bce pesynbTatbl M3MEpPEeHUM OOHOM M TOM Xe TOYHOCTU crefyeT 3anucbiBaTtb
O[NHAKOBO.

MO OKOHYaHMM HABMAEHUN Ha CTaHUWMW, UCMONMHUTENEM B MONEBbIX XypHanax
npomn3BoanTCca nonHaa obpaboTka pesynbTtatoB HabnwogeHun (BbIBOO —CpefHuX
HanpaBrneHnn u3 npuemos, cpefHux [1-3, cpegHuX 3Ha4YeHun npeBbIlWeHUA N Op.).
HabniogeHnsi, He  yOoBNeTBOPANOLME  YCTAHOBMEHHbIM  AOMNyCKaMm,  MOSHOCTbIO
NOBTOPSOTCA.

5.4.24. ObpaboTka pe3ynbTaTOB reoae3nyecknx U3MepeHun Npou3BoaUTCS B
MNPUHSATOM MNPOEKLMM N CUCTEME KOOPAUHAT U BKINOYaeT criegyrowme Buabl pador:

COCTaBIIEHNE CXEMbI reole3n4eCcKux ceTen;

NpoBepKy 1 06paboTKy XXypHanoB yrnoBbIX U NIMHENHbBIX U3MEPEHWUN;

NPOBEPKY M 0OhopMneHne matepmnaros ornpeaeneHns 3NeMeHToB NpuBeaeHuns;

COCTaBlIeHNe CBOOOK U3MEPEHHbIX YIIoB U HanpaBneHun;

BblMMUCIIEHNE [ONWH  JIMHWA, U3MEPEHHbIX CcBeTodanbHOMepaMn W Opyrumu
npudopamu;

BblYMCIIEHNE YITIOBbIX U FIMHENHBIX HEBA3OK,;

BblYMCIIEHNE NPUBIIMKEHHBIX KOOPAUHAT reo4e3nyYeckmX NyHKTOB;

NoaroToBKy WHQoOpMauuMm Ons  ypaBHMBaHUA  reofesnyeckux ceterm Mo



nporpaMmmam Ha KoMmnblTepe.
5.4.25. [llepBoHavanbHass o6paboTka 6a3nMcoB W CTOPOH, WU3MEPEHHbIX
cBeToAanbHOMepaMu N 3NEKTPOHHbIMU TaxeoMeTpamu, NPoOn3BOaUTCS B Nore.
HesaBucumo ot Tvna npubopa npu obpaboTke NoneBbiX U3MEpPEHU Mnony4varoT
HaKNMOHHOE pacCTOsiHME MeXay UeHTpamMuM MyHKTOB Ha CpedHEM €ero  ypoBHe
(ncnpaBneHHoe 3a NOCTOsIHHYK Npubopa, 3a TemnepaTtypy U gaBneHue).
BbluMcneHHoe HakNoHHOE PacCTosIHME UCMPaBASIETCA NOMNPaBKOW 3a HAKITOH NIMHUK

roe h - npeBbileHne mexay NyHKTamu;

A" _ HaknoHHoe paccTosiHMe Mexay NyHKTamu.

MNpn HeobxoaMMOCTU B MpUBEAEHHbIE K TOPU3OHTY PacCTOSIHUS BBOAAT MOMpPaBKu
3a UEeHTPUPOBKY nNpubopa u oTpaxaTtens, 3a NpMBEAEHNE CTOPOHbl HA YPOBEHHYIO UMK
LPYryro NMPUHSITYIO MOBEPXHOCTb M Ha MITOCKOCTb Npoekumm Maycca.

BbluncneHne nonpaBok Ha YPOBEHHY NOBEPXHOCTb NPOM3BOAUTCS MO hOpMYyre:

_Hy'D

AH R,

roe i cpenHsisi BbicoTa 6asuca (CTOPOHbI) Hag YPOBHEM MOPS Unv Apyrowm
NMOBEPXHOCTMU;
D - onuHa 6a3uca (CTOpoHbl), NPUBESEHHAs K TOPU3OHTY;

Rn cpeaHun paguyc KpUBM3HbLI MOBEPXHOCTU annmnconaa.
PeaoyumpoBaHne nuHMA Ha NMOCKOCTb B npoekumn [aycca npomsBoguTtcs Mo

dopmyne:

Vi

D,=D+D—3
2R

roe I cpeaHee apudmeTu4eckoe U3 opauHaTt KoHLoB 6asuca;

R - cpegHun paguyc KpuBU3HbBI.

PeoyumpoBaHue 6asnca (IMHUKM) MOXET Npou3BoauMTbCA No Tabnuuam ans
BbluMcrieHna koopauHat [laycca nog pegakumen npod. @.U. Kpacosckoro.

5.4.26. [aHHble W3MepeHUA TOpPU3OHTalbHbIX YINOB B TPUaHrynauum wu
NOSIMFOHOMETPUN 3aHOCATCA B CBOAKY pe3ynbTaToB HabGMoAeHUn u oueHuBatTCcs Mo
cnegyrowmm goopmynam:

- CpegHAsa KBagpaTudeckasa norpeLHoCTb HanpasieHns Ha CTaHUMu, U3MEePEHHOro
OZHVM NpUemMomMm



- cpeHsasa KBagpaTuyeckasi NorpeLllHocTb BCEX HarpaBreHun U3 OAHOro npuema
ANs BCen cTaHUmn

- cpedHAAa KBagpaTtn4yeckad rMorpeliHoCTb HarnpaslieHUA, BbiBeeHHadA U3 BCeX
npunemMoB

M=l

Y

roe vl . cymMma abCosflOTHbIX BENUYUH OTKITOHEHUW Kaxgoro npuema oT
CpeaHero 3Ha4YeHus;

N - KOIMYECTBO MPUEMOB;

K - Konn4yecTBO HanpasneHuii Ha CTaHLUMW.

5427. CpegHsas KBagpaTuyeckas [MOrpellHocTb U3MEPEHHOro yrna B
NONIMrOHOMETPUN N TPUAHTYNALMN BblYMCAAETCa No hopmynam:

- ANs 3aMKHYTOro xo4a Unuv B NOSIMroHe nosiMroHoOMeTpumn

IIIB =

roe T - yrnoBasi HeBa3Ka Xxoa UIu NomnuroHa;

N - KONMYECTBO U3MEPEHHbIX YINOB B XOA€E UIN MOJIUTOHE;

N - KONMYECTBO XOA0B UIN MNOSTUIOHOB;

K - KOnMM4ecTBO Y3I0BbIX TOYEK.

CpenHsasa KBagpaTuyeckas NorpellHoCcTb U3MEPEHHOr0 yrina B TpUaHrynauum



m=

roe V - HeBsi3ka B TPEYrofibHUKE,

N - KOMMYECTBO TPEYrONIbHUKOB B CETU.

5.4.28. B naMepeHHble ANNHbI IMHUA 1 NpeaBapUTesibHO NoflyYeHHble CTOPOHbI B
TPUaHrynaumMmM BBOAAT NOMNPaBKX 3a LLEHTPUPOBKY U peayKLUUIO.

[MonpaBka 3a LeHTPUPOBKY BblYMCIISeTcs No hopMynam:

- ANs HayarnbHOro HanpaeBneHus

Lsin®

N Dsinl"

- AN nocneayLLmX HanpasneHui

B Lsin(0+ M)
~ Dsinl"

roe ke . paccTosiHNe MeXy TOYKOW YCTaHOBKM MHCTPYMEHTa U LIeHTPOM 3Haka (Ha

LIEHTPUMPOBOYHOM NUCTE);

0 . yrosn mexay nUHUENn anemeHTa L M Ha4valribHbiM HamnpaBJieHUEM Ha MYHKT B

Touke C (C UEeHTPUPOBOYHOIO NUCTA);

M - yron mexay HayarnbHbIM HarnpasfeHUeEM U MocreayrLwuM HanpaBneHnemM Ha
NYHKTbI;

D - paccTosiHue A0 MYHKTOB (BblMUCIEHHOE B TPUAHIynauMM UK U3MEepeHHoe B
NOSIMrOHOMETPUN).

3Hak nonpaBku onpeaenseTcs BenuumnHoii yrna @ u (6-+M) :

[Mpn nx 3HayeHusx ot 0° go 180° BennuumHa C - nonoxutenbHas, a Npu 3Ha4YeHUaX
bornee 180° - oTpuuatenbHas.

BbluncneHne nonpaBoK 3a peaykuuio Npou3BOAUTCHA MO 3TUM Xe copMyrnam, B

L 8

KOTOPbIX BMECTO 3JIEMEHTOB LEHTPUPOBKU N "¢ Yy4YUTbIBAKOTCA 3N1EeMeHTbl peayKuuu

L e,

54.29. leopgeanyeckne ceTU CryuwleHUs, cO3[aBaeMble Ha He3aCTPOEHHbIX
TEppPUTOPUSX, a TaKKe TeoOONMUTHble XoAbl W OpyrMe MnOCTPOEeHUs CbEeMOYHOro
obocHOBaHMUS [OMnycKaeTcs YypaBHMBATb YMNPOLIEHHbIM crnocobom, T.e. pasgernbHoe
ypaBHUBaHWE OANPEKLMOHHBIX YrnoB, abcyuce n opamHar.

5.4.30. YpaBHMBaHWE reode3nyecKkux ceTer BbINOSHAKT Mo nporpaMmmaMm Ha
KOMMbIOTEpPE.

[MoaroToBka AaHHbIX ANS ypaBHUBAHUS BbIMOMHAETCH HA CXEMe CEeTU, Ha KOTOpPOW
BbIMUCLIBAKTCA: KOOPAMHATbLI UCXOAHbIX MYHKTOB, U3MEPEHHbIE YITbl U NIUHUK U Opyrue
AaHHble, BXoaslme B obLlyo nHdopMauuo o BCen CeTuU.
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5.4.31. O6paboTka pe3ynbTaToOB M BbIYMUCIIEHNE BbLICOT HUBEMUPHLIX 3HAKOB
npou3BognTcss C cobniogeHnem  TpeboBaHun  "MIHCTPYKUMM NO  BbIMUCIIEHUIO
HuBenuposok" (M.: Hegpa, 1971).

PesynbTaThl HUBENMPOBAHNSA obpabarbiBatoTcA B cnegyroLlen
nocrnegoBaTenbHOCTHU:

B JXypHanax HMBENWPOBaHWS, Ha KaXOoW CTpaHuue M B KOHUe xoda (cekuumm)
Npomn3BOAAT MOCTPAHUYHBLIA MOACYET W KOHTPOSbHbIE BbIYUCAEHUS LarlbHOMEPHbIX
PacCTOSHUA U ANWHbI X04a, YYMTbiBas NpyU 3TOM HaKOMSIEHMSI 3a HEPABEHCTBO Miey B
CeKkUuMn, a Takke CyMMapHble OTcYeTbl MO cCpefHen HUTU nepefHen U 3aHen penku,
CyMMapHble NPeBbILIEHNSA N CpeHNE NPEBbILLEHNS;

pe3ynbTaTbl KOHTPOSbHbIX BbIMUCAEHUA MO CEKUMSM 3aHOCAT B cneuuarnbHble
6naHkM (UToroBble JfUCTKM), B KOTOPbIX W3MEpeHHoe npeBbileHne h uncnpasnseTcs

nonpasKown Ah 34 CpeaHIo ONUHY MeTpa KoMnnekTa peek © , T.e.
Ah=c-h

MoneBble >KypHanbl HWBENMPOBAHMS W WTOrOBble JIMCTKA MPOBEPSIOTCA B
KaMmepanbHbIX YCMOBWUSIX, BCE HaWOEHHble MOrPEeLHOCTN AOMKHbl OblTb WUCNpaBMeHbI
KpacHbIMW YepHunamu. MNpaBunbHas 3anncb NPOM3BOAUTCS BbIlLE 3anucu, noasiexallen
ncnpaeneHuo. 3anncu NoneBbiX U3MEPEHNUIA He UCTIPaBNSATCS.

Mocne npoBepkM NMoneBbIX XXYPHANoOB M BBEAEHMS MOMPaBOK 3a KOMMNapupoBaHWe
PEK COCTaBMNsSIeTCH BEAOMOCTb NPEBbLILLEHNIA, B KOTOPYIO BKIOYAKOTCS BCE MOCTOSIHHbIE U
Ha[EeXHO 3aKpensieHHble BpeMeEHHbIE NYHKTbI B XoAax HuBenvposaHus Il u IV knaccos u
BCE MYHKTbl B XO4ax TEXHWYECKOro HMBENUPOBAHWS; BbINOSHAETCA MOACYET HEBSA30K

6 M (a=hnp—h06p)

MG)K,D,y npAMbIM U (o] paTHbIM xogamu HI/IBeJ'II/IpOBaHI/IFI Knacca n Me)K,D,y
MCXOOHbIMU I'IyHKTaMVI nin B 38MKHyTbIX xogax I'Ipl/l HI/IBGJ'II/IpOBaHVIVI IV knacca wu
TexXHn4ecKoro HI/IBeJ'II/IpOBaHI/IFI. D,J'IFI X040B, OI'II/IpaIOLLI,I/IXCFI Ha WCXOA4Hble I'IyHKTbI,

ao=xh—(H —H
HeBsAi3ka NoAcCYMTbIBAEeTCa no dopmyrne ( K H) roe H, n Hy . BbICOTbI

KOHEYHOro M HayanbHOro penepoB. [lonyyeHHble HEBA3KN XapaKTepusyrT KavyecCTBO
HMBENMPOBAHUS W He [OOMMKHbl  MpeBblwaTb  [OMYCKOB, MNPUBEAEHHbIX 4SS
COOTBETCTBYOLLErO Knacca (npurnoxenuve b).

OueHka KadecTBa HMBENUPOBAHUA MPOU3BOAUTCA MO ClyyYyarlHbIM  CpPegHUM
KBagpaTU4YHbIM MOrpewHoOCcTAM Ha 1 KM HMBENUPHOrO Xoda, BbIYMCIEHHbLIM O
dopmynam:

AN CUCTEM MOSIMFOHOB

[\

’a_
2 1P
N N

OnAa  XoOgoB  HUMBEJTIMPOBaAHUA IV knacca n TexHUYeckoro HUBEeJINPOBaHUA,
onmparLwmxca Ha NCxogHble pernepbl



B BbllwenpuBeaeHHbIX opmynax:

0 - HeBA3Ka B MONUIOHE UMM HEBA3KA B X04e, MM;

P - nepumeTp nonuroHa B Kwm;

N - KOnMYecTBO MONUIrOHOB;

N - KOJIMYECTBO NUHUN X0A3a;

| - ANnHa HUBENNPHOW NUHUU B KM.

CoctaBnsieTca CcxemMa YypaBHMBaHMUSA XOAOB W MOJSIMTOHOB, Ha KOTOPYIO
BbIMUCbLIBAIOTCA: OTMETKM WUCXOLHbIX penepoB; AJIMHbI U MPEBbILEHUA B Xo4ax Wnu
MeXay y3rnoBbIMM TOYKaMU; HEBA3KM B XO4aX UMM NOSUIOHaX; BeCa HUBESTMPHBLIX JIMHUNA,
onpegensembie No opmMyram:

C

_C _
p=" wmp="

roe L - anvHa xoga B KuromeTpax;

N - YUCSO LWTATUBOB B NIMHUN;

C - NOCTOSIHHBIN KO3 PUUMEHT OS5I BCEN CUCTEMbI XOO0B (NOSIUTOHOB).

Cnocob ypaBHMBaHuUS XOOOB WM CUCTEMbl MOSIMTOHOB 3aBUCUT OT oOLlero
NOCTPOEHUS HMBENUPHOM CETU, YUCra UCXOAHbIX penepoB U Apyrnx caktopos. [Npwu
Bolbope cnocoba ypaBHMBaAHWA criedyeT PYKOBOACTBOBaTbCs WHCTpyKumenm no
BbluucrieHntio  HusenvpoBok (M., Hepgpa, 1971). MeTtoguyeckne ykasaHuMs no
ypaBHMBAHUIO HUBESNUPHbLIX ceTen npuBedeHbl B "PykoBoacTBe MO Tonorpagouyeckum
cbemkaMm B mMacwTtabax 1:5000, 1:2000, 1:1000 n 1:500", yacTtb "BbicoTHble ceTn" (M.:
Heppa, 1976).

lMocne ypaBHMBaHUA HMBENWPHbBIX NUMHWUA Ha oObekTe cocTaensieTca "Katanor
BbICOT MYHKTOB HMBenuposaHus". B katanor BKkM4alTCs BCE MOCTOSIHHbIE 3HAKW, a
TakKe HadeXHble MO 3akpenneHu BpemeHHble penepbl. Kpome TOro, B KaTtamnor
NoOMeLLLaloT BbICOTbI PENepoB, MOCAYXMUBLUNX WCXOOHLIMU AN YpaBHUBAHUSA TNUHUN
HUBENMPOBAHUSA Ha AAaHHOM OObeEKTE.

McxogHbiMn MaTepuanaMmmn Ans COCTaBfiEHUs KaTanora sBnslOTCS BeOOMOCTU
NPEeBbILEHNN N BbICOT 3HAKOB, MOJTy4YeHHbIX B pedynbTaTe ypaBHMBaHUA HUBENNPOBaHUS
Ha 0O6bekTe, KaTanorn BbICOT NYHKTOB HUBENUPOBAHUS, U3 KOTOPbIX BbIMMCaHbl UCXOOHbIE
NYHKTbl HABENUPOBaHUA N Apyrne maTepuansl.

K katanory npwunaratoTcsi: 4YepTexum BCeX LEHTPOB W penepoB, KOTOPbIMU
3aKpenneHbl HUBENUPHbIE NTIMHMN; CXEMa PacnosioXeHUs1 HUBESNTMPHbBIX NIMHUIW; NOACHEHME
K KaTtanory, B KOTOPOM YyKasblBaeTCsl KayeCTBEHHas XapakKTepucTuka JMHURA,
opraHmsaumsi, BbiMOSHUBLUAA 3TN paboThl, rog BbINOSHEHNA paboT n gpyrve cBeaeHUS.

B pesynbTate BbIMNOMIHEHMSI MONEBLIX N BbIMUCIIUTESNbHbIX (KameparbHbIX) paboT
No BbICOTHOMY 060CHOBaHUIO NPeACTaBNATCA cneayowmne matepuvarnsi:

Martepwuarbl UCCNneaoBaHNN HUBENUPOB U PEEK,;

BbIMMCKa BbICOT UCXOAHbIX penepoB, 3aBepeHHasi BblaaBLUENn UX opraHusaumen, c



yKasaHMeM MWCTOYHMKA, Knacca HWMBENMPOBAHWUS, TUMA 3HAKOB W OLEHKOM TOYHOCTU
onpeneneHnin BbiCoT;

cXema HUBENUPHbIX INHUN,

XXypHarnbl HUBENNPOBAHWS;

BEJOMOCTN BbIMUCIIEHUS MPEBbLILEHNA BbLICOT MapoOK U pPENepoB C OLIEHKOW
KadecTBa HMBENMPOBaAHUS;

YepTeXn LEeHTPOB YCTAHOBIIEHHbIX PENEPOB U NMYHKTOB,;

abpucbl 1 onncaHne MeCTOMOSNOXEHNSA YCTAHOBITEHHbBIX PENEPOB N NYHKTOB;

aKTbl cAa4n penepoB Ha HabnaeHne 3a COXPaHHOCTLIO;

KaTarnor BbICOT NYHKTOB HUBENMPOBAHUS.

6. Tonorpadmyeckas cbemMka

6.1. Obwmne TpeboBaHus

6.1.1. lNpubpexHble Tonorpauyeckne CbeMKM HABMAITCA COCTaBHOM YacTbio
NHXXEeHepHOo-rngporpagnyeckux paboT n COBMECTHO C NpoMepamMmu rinyoduH BbIMOMHATCA
ANs co3daHusa Tonorpadguyeckoro nnaHa obbekta. B 3aBMCMMOCTM OT Ha3HadeHUs
Tonorpauyeckne CbeMKM YCroBHO NMOAPA3AenatoTCs Ha NnoLwagHble 1 pycrnoBsble.

MnowagHble Tonorpaguyeckne CbeMKM BbINONHAITCA Ha NPUBPEXHbIX y4acTKax B
mMacwTabax 1:5000, 1:2000, 1:1000 m 1:500 ans peweHus 3agay, CBSA3a@HHbIX CO
CTPOUTENBCTBOM WM  PEKOHCTPYKUMEN TMAPOTEXHUYECKMX COOPYXEHUA WNU LPYrnX
NHXXEHEPHbIX COopYyXeHun. Tonorpadunyeckne CbEMKN BbIMNOMHAOTCSA B COOTBETCTBUM C
TpeboBaHuaMK,  ycTtaHoBrieHHbiMM  CI 11-104-97  "UHXeHepHO-reogesnyeckme
nsbickanuna ans crpoutenscrtea” (Hactu | n ll).

PycnoBble cbemku BbINOSHALTCA B MacwTtabax 1:10000, 1:5000, 1:2000 u c
Lernblo ocBeLleHus xapaktepa 6eperoBon nonockl UCcrnegyemoro ydacTtka pycna peku u
Bcex obpasoBaHuin BHYTPU e€ro (Kocbl, NOBGOYHM, HaMbIBHblE OCTpoBa U Ap.). PycnoBbie
CbEMKW, B 3aBMCUMOCTU OT 3aJaHHOM TOYHOCTM, MOAPA3AENsTCa Ha NoapoOHbIE U
obneryeHHble. OBGMer4yeHHble CbEMKM MNPOU3BOOATCSA C MOHMKEHHOW TOYHOCTBbIO U
nogpo6bHOCTbIO Ha OANH MacLiTao.

WnpnHa 6GeperoBon MOMoOCbl PYCroOBbIX CbLEMOK onpegensercsa macltabom
ohopMIeHNs NNaHOB U COCTaBnsSeT Mo KaxaoMy bepery (cumTas oT MexeHHon 6poBkN):

ans macwtabta 1:2000 - 100 m;

ans macwtabda 1:5000 - 150 m;

ana macwTaba 1:10000 - 200 m.

6.1.2. Tonorpaduyeckass CcbeMka nNpPUBPEXHONW MNONOChbl BbINOSIHAETCA C
npumMeHeHneMm rnobanbHbiX HaBUrauMoHHbIX cnyTHMKOBLIX cuctem TIOHACC n GPS, a
Takke MeTodaMuM  MEH3YINbHOW, TaxXeoMeTPUYECKoOM UM KOMOWHMPOBAHHOWM
aspochoToTonorpapn4ecKkon CbeMKN.

Mpn BbLINOMHEHUM TOMOrPadPUYECKON CbEMKUM C MNPUMEHEHMEM CMNYTHUKOBbIX
NPUEeMHUKOB cnefyeT pykoBoacTBoBaTbCA "MHCTpyKuMen no pasBUTUIO CbEMOYHOTO
0DOCHOBaHMST W CbeMKke cuTyauum u penbeda C npuMMeHeHneM rnobanbHbIX
HaBUrauMoHHbIX cnyTHUKOBLIX cuctem MNTOHACC n GPS" (TKUHIT (OHTA)-02-262-2).

MeH3ynbHass W TaxeoMeTpuyeckass CbEMKM MpPOM3BOAATCA Ha HebonbLumx



yyacTkax, B Jwbom macwTabe, B criydasx CpPOYHOro MCMONHEeHus  pabor.
KoMGunHnpoBaHHbIM MeToAd, npefsycMaTpuBaloLmMini nosiydeHne KOHTYPOB MECTHOCTM Mo
aspoCHUMKax#, a pernbeda - Ha3eMHbIMM MeTogaMn Ha poTornnaHe, NPUMEHSeTCsa npu
cbemke B MacwTtabax 1:10000, 1:5000, 1:2000 GeperoBor NOMOCbI 3HAYUTENBLHOWM
NPOTAXKEHHOCTU C HEBOSBLIMMUN OTHOCUTESNBHBIMWU NPEBbLILLEHNAMU MECTHOCTW.

KoMOuHMpoBaHHbI MeToh CbeMKM OOYyCroBfeH TemM, 4YTO CHMMaemas Yy3kas
nosioca, okamMIisioLaa BoOOEM, Kak NpaBuIio, NOKpbITa pacTUTESTbHLIM MOKPOBOM (f1ec,
KYCTapHUK, KambllinM W Ap.), WCKAYaWUM WM 3aTpyaHAWUM  BO3MOXHOCTb
NPUMEHEHNS CTEPEOCKOMNMNYECKON CbeMKU pernbeda.

6.1.3. Tonorpaduyeckme nnaHbl OPOPMMATCHA B YCMOBHbIX 3HAKax, MPUHATbLIX
ans Tonorpaduyecknx nnaHos macwitados 1:5000, 1:2000, 1:1000 v 1:500 (M.: Heapa,
2004). 3Hakn HaBUraumMoHHOW O6CTAHOBKM, KOTOpPble B BbllleyKa3aHHbIX YCOBHbIX
3Hakax 0606LeHbl, 0603HavyalTCs Ha NfiaHax B COOTBETCTBUM C MX Ha3HaAYEeHWeEM Mo
YCMOBHbIM 3HaKaMm, nMpuHATbBIM [ngporpadumyeckum ynpasfieHMeM HaBuraumm u
okeaHorpacgpun MO CCCP ans Mopckux KapT U KapT BHYTPEHHUX BOAHbLIX MyTEN.

CM. ycrnoBHble 3Hakm gna Tonorpaduyeckux nnaHoB macwrtabos 1:5000, 1:2000,
1:1000, 1:500, ytBepxaeHHble [MaBHbIM ynpaBneHMeM reogesnn n Kkaptorpadpum npu
Cosete MuHuctpos CCCP 28 anpena 1979 .
6.1.4. BoicoTa cevyeHus penbedpa ycraHaBnMBaeTCs B 3aBUCMMOCTU OT 3aL4aHHOro
MacwTaba cCbeMKM N xapakTtepa penbeda mecTHocTh (Tabr. 6.1).

Tabnuua 6.1

XapakTepucTuka BbicoTa ceyeHus penbeda npu maclutabax

penbeda 1:500 1:1000 1:2000 1:5000 1:10000
PaBHUHHBbIN c 0,5 0,5 0,5 0,5; 1 0,5; 1
yrnaMmm HaknoHa
Jo 2°
BcxonmneHHbIn ¢ 0,5 0,5 0,5; 1 1; 2 1; 2
yrnaMmm HaknoHa
no 4°
lMepeceyeHHbIn C 0,5 0,5; 1 1;2 2 2
yrnaMmm HaknoHa
Jo 6°

Mpn yrnax HaknoHa MecTHOCTM 6Gonee 6° ana nnaHoB MacwTtabos 1:5000 u
1:10000 gonyckaeTcs BbiCOTa ceyeHnsa penbeda 5 m.

MpuHATas BbiCOTa ceyveHuss penbeda B npefenax OAHOro nfaHa 4BndeTcs
NOCTOSAHHOW.

Ecnn ocobeHHOCTM penbeda MecTHOCTM He MoryT 6bITb OOCTaTOYHO YeTKO
BblpaXeHbl ~ FOPU3OHTaNsMW  MPUHATONO  CeYeHusl,  paspeluaeTca  NpoBOAMUTb
NONYropu3oHTanm n BCnomMmoraTtesibHble rOpU3oHTanu.

[Ona yoobctBa 4uTeHus penbeda Kaxpass natad ropuMsoHTanb Ha nnaHax npu
BblCOTe ceveHna 1, 2 n 5 M n Kaxgasa yeTsepTtas ropnsoHTanb nNpu BbicoTe cedeHus 0,5
M yTonuiaeTcs.



6.2. O6beKTbI TONorpacpu4eckon CbLEMKU (MPU PYCrioBbIX CbeMKax)

6.2.1. lpu pycrnoBbIX CbeMKax Kpome OCHOBHOW 6GeperoBo MNOSIOCbl, CbEMKOM
OXBaTbIBAOTCS BCE PaCMONOXeHHbIE B pycrne obpasoBaHus (KOCbl, NOOOYHU, OCEPELKM,
HaMblBHble OCTpoBa). KopeHHble OCTpoBa CHMMAOTCHA MOSIOCOW, LUMPUHA KOTOPOW
COOTBETCTBYET LUMPUHE NOMNOCHI CbEMKM OCHOBHOIO pycna.

Mpn cbemke ckanbHbIX OOPLIBUCTLIX GeperoB unu KpyTbiX GeperoBbiX CKIOHOB,
BbICOTa KOTOPbIX 3HAYUTENbHO MpeBbIaeT OTMETKY HaMBbICLLEro NaBOLOYHOIO YPOBHS,
LUMPUHA NOJSIOCbl CbEMKM OrpaHNYMBaAETCS NMOMOXEHNEM CKITOHA, PacnoNOXEHHOro Ha 2 -
3 M Bbllle OTMETKM HauMBbICLLErO NaBOAOYHOrO ypoBHA. 3a aTuMu npegenamu bepera
OCBELLATCHA OTAESIbHbIMU XapaKTePHbIMU OTMETKaMMU.

6.2.2. llpu cbemKe necHbIX MaccMBOB HeobxoaMmo onpeaenatb: nopoay
AEPEBbEB, UX BbICOTY U TOMLWMHY. BHYTpU necHbIX MacCMBOB YyKasblBalOTCA MPOCEKM,
GonbLune NonsiHbI, BoIpyOKN, rapu u T.n.

Cbemka 60noT npomsBoanTCA C obA3aTesibHbIM M3MepeHueM WX TNyOuHbl u
onpegeneHnemM crteneHn npoxoammocTtu. [nybuHa 6050T uamepsieTca OT TBepaoro
rpyHTa. lNpoxoanmMocTb 60M0T yCTaHaBNMBAETCA MyTEM OMpOCa MECTHbIX XUTENnen u
HernocpeaCcTBEHHbIM ee onpederieHMeM Ha MecTHOCTM (C  cobnogeHuem  mep
NpeaoCcTOPOXHOCTN).

Mpy cbemke anemMeHToB cuTyauum GeperoBon MOMNOCHI ONPESEensTCAa U YeTKO
pasrpaHNYMBalOTCA Y4aCTKM C PasfMyHbIMM BUOAMWU PaCTUTENBHOCTU WM ChnararoLero
Oeper rpyHTa.

6.2.3. B npouecce cbeMku nMHUKN ype3a BOAbl HEOBXOAMMO CcUCTEMaTUYECKM
onpenensTb BbICOTHblE OTMETKM YPOBHS BOAbl. Ha Tonorpadmnyecknx nnaHax BbICOTHbIE
OTMETKN Ha NMHUKN ype3a BbinucbiBaloTca Yeped 15 - 20 cm. PekomeHayeTcs ¢ Kaxaou
CbEMOYHON CTOSAHKM (rge 3TO BO3MOXHO) MPOU3BOAUTL OrnpefeneHne OTMETOK YPOBHS
BOAbl (MOEHTUYHOCTb OTMETOK, OfnpedeneHHbIX Ha pPasfnU4YHbIX CbEeMOYHbIX CTOSIHKaX,
ABNSIETCS NEPBUYHBIM KOHTPOEM NPaBuibHOCTN NPON3BOACTBA BbICOTHON ChEMKW).

Cbemka pek M pyybeB npu wupuHe ux 6onee 3 MM B MacwTtabe nnaHa
BbINOSNHAETCA no ABym G6eperam, a npu wupuHe ot 0,5 0o 3 mm - No ogHomy Bepery ¢
n3MepeHneM LNPUHbI BogoToka. Pyubn wnpuHon meHee 0,5 mMm nsobpaxatoTcss 0gHON
NUHWEN.

6.2.4. Mpn cbeMke rMOPOTEXHNYECKUX COOPYKEHUN 0OO3HAYalTCs BCE NPUCTaHW,
nepenpasbl, MOCTbl, AamObl, 3anpygbl, OeperoykpenneHnsa, CcygoxoaHble W
HeCyoOXOAHble KaHanbl, LWM3bl, CBaWHble 3arpaXaeHusi, fnefopesHble COOPYXEeHUS,
YPOBEHHbIE NMOCTbl, MOCTOSAHHbIE 3HaKN BeperoBon CygoXoaHON 0OCTaHOBKM U Ap.

Bce rmapoTexHumyeckne COOpYXKEHUSI XapakTepuayloTCs BbICOTHbIMWM OTMETKaMu,
npwv 3TOM yKa3blBaeTCHA U3 Kakoro Mmatepmasna OHU U3roTOBJIEHbI.

Ecnn  npousBoaunocb MHXEHepHo-reonorndeckoe obcnefoBaHMe  yvacTka,
NNaHOBO-BbICOTHOM MpuMBA3Ke nognexaT Bce OypoBble CKBaXWHbI, LWYPMdbl, pacHMCTKu,
BbIpaboTKM, TOUKMN anekTpo3oHanpoBaHus (B33) u ap.

6.2.5. CbeMka penbeda BbIMNOMHAETCA OAHOBPEMEHHO CO CbLEMKOW KOHTYPOB W
npegMeToB MeCTHOCTU. [na npaBuibHOro U NOSIHOrO n3obpaxeHus penbeda pucoBka
ero ropu3oHTansiMm BbIMOMHSAETCA HEMNOCPELCTBEHHO B MOMEBLIX YCIOBUSIX.



[MonoxeHwe ropusoHTanen Ha nnaHe yctaHaBfMBaeTCs NyTeM UHTEPNOSIMpoOBaHUS
Mexay BblCOTaMu, MNOSIyYEHHbIMU MPU CbeEMKe B Hamboriee XxapakTepHbIX TOYKax
MeCTHOCTU. [NoTpebHoe KONMYeCTBO BbICOT 3aBUCUT OT CHOXHOCTU penbecdha. B obiem
crniyyae npu OOHOOOpPas3HOM CKIOHE WAW SACHO BbIpaXeHHOM penbede BbICOThI
onpeaenstoTcsa Yyepes 20 - 25 mm B MacwTabe nnaHa.

dopmbl penbeda ¢ 3agepHOBaAHHBLIMU CKNOHaAMKU M3006paXarTCsl rOPU3OHTaNAMM
He3aBMUCUMO OT KPYTU3HbI. [1pn 3TOM Ha KPYTbIX CKIOHAaX 4OMycKaeTCs NPOBOAUTL TOJbKO
4YacTb OCHOBHbIX FOpPU3OHTanen. XapakTepHble BbICOTHblE OTMETKM 3aKpensisaTcs Ha
nnaHax Tornorpaguyeckon CbeMkn 1 oybnmpyoTca Ha Konmnax.

O6pbIBUCTbIE, He3a4epHOBaHHblE CKIMOHbI U HekoTopble ¢OpMbl  pernbeda
NCKYCCTBEHHOIO MNPOUCXOXAEHUS (Hacbkinu, BblEMKW, SIMbl M Ap.) CHUMAOTCA Kak
OoTAEenNbHble KOHTYPbl W FOPU3OHTaNsIMM He BblAensTca. MN3obpaxeHns obpbIBUCTLIX
CKINOHOB [OMOSTHAKTCS BbICOTHbIMM OTMETKaMu Yepead 25 - 30 mm B MacwTabe nnaHa.

6.3. Cbemka cutyauum n penbeca MECTHOCTU C NPUMEHEHUEM rMobanbHbIX
HaBUrauMoHHbIX cnyTHMKOBbIX cuctem NMTOHACC n GPS

6.3.1. lNpn cbemke cuTyaumm n penbeda MeCTHOCTU C NPUMEHEHNEM NobanbHbIX
HaBUraUMOHHbIX CMYTHUKOBLIX CUCTEM cneayeT pykoBoAcCcTBOBaTbCA "WMHCTpyKUMen no
pasBUTUIO CbEMOYHOTO OHOCHOBAHUSA N CbEMKE cuUTyauum un penbeda c NnpUMeHeHneMm
rnobanbHblX HaBUraumMoHHbIX cnyTHUKoBbIX cuctem [JIOHACC wn GPS". TKUHI
(OHTA)-02-262-02. (LHANTAuK. M.: Hegpa, 2002).

6.3.2. MeToabl CNYTHUMKOBLIX ONpedesieHMn no TO4YHOCTM obecnevmBaloT
BO3MOXHOCTb  MpPOBEAEHNs CbEMOYHbIX pPaboT Ha OCHOBE TrOCydapCTBEHHOW
reoge3n4yeckon M HUBENUPHOW CeTW, MMOTHOCTBLIO MYHKTOB [OSMKHA COOTBETCTBOBATb
TpeboBaHuaAM, NnpuBeaeHHbIM B 1. 5.1.3.

6.3.3. B kauectBe ncxodHbIX MYHKTOB OM151 NPUBA3KM crefyeT MUCnonb3oBaTbh BCE
MYyHKTbl reofe3n4yeckon OCHOBbI, HaxoAswmecs B npegenax Tepputopum obbekta wu
Gnvkanwme K obbekTy 3a ero npegenamu, HO He MeHee 4 MyHKTOB C W3BECTHbIMU
NnyaHOBbIMU KOOPANHATAMU U HE MEeHee S NYHKTOB C U3BECTHbIMU BbICOTaMW.

6.3.4. [Ona npou3BoACTBA CbEMKM cCuUTyauum U penbeda pekomeHayeTcs
ncnonb3oBaTb cnocob "ctom-nan", SABASAIOWMNCA Pa3HOBUOHOCTbIO KUMHEMATUYECKOro
MeTo4a CNyTHUKOBbIX OnpeaesieHni.

Mpn cbemke cnenyeT nonb3oBaTbCA KapTon obbekTa. OObeKT CbeMku cregyet
pa3buTb Ha y4yacCTKU, OTHECEHHble K onpefeneHHbIM NyHKTaM reoges3n4eckon OCHOBDI.
Mpn pasgeneHnn obbekta Heobxoaumo obecneunTb NEPEKPbITUE YYACTKOB CbEMKW.
MuHMManbHas WWpUHA MONOChI NEepPeKkpbITUA Yy4acTKOB CbeMKM, obecrneynmBaembiX C
pasnn4yHbIX NYHKTOB reoe3n4yeckon OCHOBbI NpuBefeHa B 1abr. 6.2.

Tabnuua 6.2

MacwTtab MwnHUManbHas WrpuHa Nosiockl NEPEKPLITUA YH4aCTKOB CbEMKU C
CbEMKM NPUMEHEHMEM CNYTHUKOBbLIX NPUEMHUKOB, M
BbicoTa ceyeHus penbeda, M
0,5 | 1,0 | 2025 | 5,0




1:5000 60 89 100 128
1:2000 40 40 50 -
1:1000 20 30 - -
1:500 15 15 - -

6.3.5. B pesynbrtate BbLINOSIHEHMS CbLEMKA C MPUMEHEHMEM [nobanbHbIX
HaBUraUMOHHbIX CMYTHUKOBbLIX CUCTEM [AOSMKHbl ObITb NpeAacTaBfeHbl  cregyowme
MaTepuarnbl:

- abpucel;

- NoneBble XypHarsbl;

- NAaH BbIMNOMTHEHHOW Tonorpaduyeckon CbeMKU;

- CXema NpuBSA3KM K reoie3nyeckon OCHOBE;

- popmynap Tonorpagpuyeckoro nnaxHa;

- aKT KOHTpONA 1 npuemkun pabor.

6.4. MeH3ynbHasa cbeMkKa

6.4.1. MeH3yrnbHaa cbeMKa BbIMOMHAETCA C MOMOLLbIO MEH3Yrbl U Kunperensa u
Nno3BoNndeT HenocpeAcTBEHHO Ha MeCcTe npoBedeHus MoneBbiXx paboT CcocTaBUTb
Tonorpaduyeckmit NnNaH yv4acTtka B KapaHgalue.

CryweHne CcbeMoYHOro 06OCHOBaHMS  BbLINOMHAETCA MNyTeM  MOCTPOEHUS
reoMeTpuUYecKomn CeTu, NPOSIOXKEHNEM MEH3YIbHbIX XOO0B, a Takke NPpAMbIX U 06paTHbIX
rpacn4ecknx 3aceyex.

6.4.2. [eomeTpuyeckass ceTb TPEYrofibHUKOB, MOJSly4aeMbIX MPU MEH3YrbHOM
CbemMKe rpaduyeckmum noCTpoeHnem, OonyckaeTcs npu cbeMmke B macwitabax 1:5000 wn
1:10000. Kaxpgass To4ka npu 9TOM crnocobe CryweHusi CbeEMOYHOW CeTU OOSMKHA
3aceKkaTbCs He MeHee, YeM C Tpex NYHKTOB. YIMbl 3acevyek B TOYKe onpenerieHvs
OOIMKHbI HaxoauTbea B npegenax 30 - 150°, a Bce npovepyeHHble HanpaBneHust JOSKHbI
nepecekaTbCs C TPEYrosibHUKOM MOrpeLIHOCTU, CTOPOHbI KOTOpOro He npesbiwatT 0,4
MM.

PeweHne obpaTtHoM 3aceyku rpacumyeckum nyteM MOXeET NPOM3BOAMTLCS MNpU
HanMymMm He MeHee, YeM TpeX UCXOOHbIX MYyHKTOB.

OnpegeneHne OTMETOK TOYEK CryWeHUs reoMeTpuyeckom ceTu Npou3BOOUTCS
TEXHUYECKUM WU TPUrOHOMETPUYECKUM HUBENUPOBAHMEM B 3aBMCUMOCTWU OT BbICOThI
ceveHna pernbeda. lNpn BbICOTE ceyeHUs penbeda OO0 2 M OTMETKUM onpenensatTcs
TEXHWYECKMM  HUBENMPOBaHMEM, a CBbllle 2 M - MOXET [PUMEHSTbCH
TPUrOHOMETPUYECKOE HNBENNPOBAHNE.

[MpeBbllweHna Mexgy Todkamu Mpu  TPUTOHOMETPUYECKOM  HUBENUPOBaHUU
BbIYMCIIAOT N0 popMmyne:

h=S-tga+i-v+f

roe S- OJINHa JIMHU MexXay TOYKaMu, noJjiyvyeHHas rpacpmqecm C niiaHweTa,

O - yron HakroHa, onpeaerneHHbI kunperenem ogHMM MOSTHbIM NMPUEMOM;
i - BbICOT@ MHCTPYMEHTA Hag LEeHTPOM TOYKMU;



V - BbICOTa BU3NPOBAHUS;
f - nonpaBka 3a KpuBM3HY 3eMnM N pedpakumio, BbiOMpaeTcs n3 Tabnuy mnu
BbluMCNAeTCa No popmyne (ans pacctosiHun cebiwe 300 m)

_043-§°

=7r

roe R - cpegHuin pagnyc cdeponga (pasHbi 6377 KM).

[MpeBbllWeHNe BbIMUCAAT B NpAMOM M obpaTHOM HanpasneHusix. PacxoxageHue
ANS OQHOWM U TOW Xe NUHUK gonyckaeTtcs He 6onee 0,04S (S - gnvHaA NWHUKM B COTHSAX
METpPOB).

6.4.3. CryweHne To4eK CbEMOYHON CETU MOXET BbINOSTHATLCA MyTEM NPOSNOXKEHMS
MEH3YIbHbIX XOL4O0B, ONUPAaOLLNXCA Ha NYHKTbl CbeMOYHOW ceTu. B 1abn. 6.3 npuBegeHsbl
MaKCUMarnbHble OMMHbI XO40B B 3aBUCUMOCTM OT MacluTaba CbeMKMU.

[Mp HeobxoAMMOCTM B KayeCTBE CbEMOYHOW OCHOBbI MOMYT CHAYXUTb TOYKWU,
onpefensemMble U3 BUCAYMX MEH3YNbHbIX XOA4OB. B 3TOM cnyyae [OnuWHbI XO40B
NPUHUMAIOTCA B ABa pasa MeHbLluUe npuBeaeHHbIX B Tabn. 6.3.

Ta6bnuua 6.3
MacwTab cbemku MakcmnmanbHas MakcumanbHas MakcumanbHoe
AnNVHa xoaa, M ANVHA NMMHUK, M KONMYecTBO NUHUIN B
xoae, LWT.
1:2000 500 200 4
1:5000 1000 250 5
1:10000 2000 350 7

JINHUM B MEH3YINbHbIX X0O4ax U3MEPSOT B NPSIMOM M 0GpaTHOM HanpasfeHUsX U
pacxoXxgeHust Mmexay HUMU He OOMmKHbI npeBbiwaTth 1/200 ee AnNuHLI.

Mpn yrnax HaknoHa NuHMM ceblle 3° BbIYUCIISIETCA roOpuU3oHTanbHOE NPooXeHue
no oopmyrne:

S=(KI+C)C0520L,

roe K - koadhdomumeHT gansHomepa;

| - oTpe3oK penkn mexay ganbHOMEPHbIMU HUTAMM;

C - noctosiHHOe cnaraemoe fganbHoMepa;

O - yron HakroHa.

OTHOocuTENbHAA HeBsA3ka B MEH3YNbHOM Xo[de He [forbkHa npesbiwaTts 1:400
ANVHbI X04a, a NuHenHasa - 0,8 MM Ha nnaHe.

[MpeBblleHne B MEH3YIbHbIX XO4aX BblYMCIISETCA No oopmyne:

H=1/2(KI+C)sin2a+2Csina - sin’a/2



BTopoe crnaraemoe B popmyrne y4uThIBAeTCA NpU yrinax HaknoHa cebile 20°.
JonycTmasa BbICOTHAs HeBSA3Ka MEH3YNbHOro Xo4a He [OIfMKHa NpeBblaTh

0.045Yn"

roe S - YNCro COTEH METPOB B XOA€;

N - YMCNO CTOPOH B X0oae.

6.4.4. Cbemka penbeda M KOHTYPOB MPOU3BOAUTCS C MOMOLLbIO MEH3YIbl U
kmnperena TtunoB KH, KA-2 un pgpyrux npubopoB rnpyv OAHOM MOSIOXEHUM Kpyra.
PaccTtosiHust 40 NMUKETHbIX TOYEK U3MEPSOTCA HUTAHBIM JaNbHOMEPOM.

6.4.5. [lpn npousBoACTBE MEH3YNbHOM CbeMKM Heobxoanmmo cobnaeHue
cnegyroLwmx yCrioBun:

MECTO Hynsl BEPTMKANbHOIO Kpyra AOSMKHO ObITb HEM3MEHHbIM, Bnn3knm Kk 0° nnu
90° n onpepenseTcs exegHEBHO He MeHee [BYX pas;

MOrPEeLLIHOCTb LEHTPUPOBAHUA MeEH3yrnbl He [OSbKHa MpeBbiwaTb MNOSIOBUHDI
rpadomyeckon TOYHOCTM MacluTaba CbeMKMU:

B macwtabe 1:2000 - 10 cwm;

B macwtabe 1:5000 - 25 cwm;

B macwTtabe 1:10000 - 50 cwm.

OPVEHTMPOBAHME MEH3YIbl HA KaXXAoW CTaHUMM NPOU3BOANTCS HE MEHee, YeM Mo
ABYM yAaneHHbIM ToYKaM M KOHTPOSIMPYETCS B MPOLIECCE CbEMKM U MO OKOHYaHUKU paboT
Ha CTaHUuWW;

TOYKN MEH3YNbHOro Xo4a MCNONb3YyHTCH ANA CbeMKM TOMbKO NOcne YBA3KM MX MO
BbICOTE W B MIaHe;

pacCToOsAHUS MeXay MUKeTaMn U paccTosHuA oT npubopa OO0 peek He [AOSMKHbI
npeBblWaTh BESIMYUH, NpuBeaeHHbIX B Tabs. 6.4. KoadpduuneHT gansHomepa npmubopa
OOSTKeH ObITb onpeaeneH Ao Havyana pabor.

Ta6bnuua 6.4
MacwTtab CeyeHve | MakcnmmanbHoe | MakcumaribHoe pPacCTOsiHUE [0 Peunku
CbEMKU penbeda, paccTosiHne npu CbeMKe, M

M mMexay penbeda YeTKNX HeYeTKMX

nMKeTamm, m KOHTYpPOB KOHTYpPOB
1:2000 0,5 50 200 100 150
1,0 50 250 100 150
15000 0,5 75 250 150 200
1,0 100 300 150 200
1:10000 1,0 200 350 200 250
2,0 250 350 200 250

C nnaHWweToB CbEMKM, HE3ABMCMMO OT ee MacluTaba, CHUMaeTcs Karnbka KOHTYpPOB
N Kanbka BbICOT. [pn Manow KOHTYPHOCTM U ogHOOGpasHOM penbede BedeTcs eanHast
COBMeLllleHHas Kanbka. Ha kanbKy KOHTYpOB HAHOCATCS TOYKM reofe3nyeckoin OCHOBbI U
CbEMOYHOIO 0OOCHOBaHUS, OTAENbHbIE NMpeaMeTbl U KOHTYpPbl MECTHOCTM. Ha kanbky
BbICOT HAHOCATCS OMOPHbIE M CbEMOYHbIE TOYKM M WX BbICOTbl, PEEYHble TOYKU C
OTMeTKaMu, 0COBEHHOCTU penbeda, a Takke KOHTPONibHble NukeTbl. Kanbku BeayTcs B



TyLUW, C YETKOW 3anucCbio, C yKa3aHMEM HOMEHKNATypbl NaHweTa N ouMdpPOBKON CETKM
no yrnam pamox.

6.5. TaxeomeTpnyeckas cbemMka

6.5.1. TaxeomeTpuyeckass CbeMKa MNPUMEHSAETCA And Cco3gaHud  NfaHoB
HeBOoMbLNX Yy4aCTKOB Kak OCHOBHOW BUA CbEMKM UMW B COMETaHWW C ApYrMMn BuUOaMmu
CbEMOK, a TaKKe Npu CbeMKax y3KMX MNosioc U Tam, rge npumMeHeHve Apyrux BUAOB
CbEMOK  3KOHOMMYECKM  HeuernecoobpasHO UM TEXHUYECKM  HEBO3MOXHO.
TaxeomeTpuyeckas CbeMKa  BbIMOMHAETCA  SMIEKTPOHHbIMM  TaxeomMeTpamMu C
HakonuTenamMmuM uHdopmaumn. Npu OTHOCUTENBHO POBHOM MOBEPXHOCTU penbeda ans
CbEMKM MOTYT MPUMEHATBLCHA HUBENUPbLI C CaMOYCTaHaBNNBAKOLLNMCS YPOBHEM.

6.5.2. CrywieHme CbeMOYHON CETU NPU TaXxeoOMETPUYECKON CbEMKE MPON3BOAMUTCSA
TaxeoMeTpUYeCKUMU Xo4aMMU.

TaxeomeTpudeckme xogbl MNPOKMagblBalOTCA B BuAe OAMHOYHBIX  XO4OB,
OnuparLnXCca Ha MNYHKTbl CbEMOYHOW ceTn Bonee BbICOKOro paspsga. OnvHbl NUHUK
Mexay TBepAbiMWU MNyHKTaMW He [OOSKHbl MpeBblwaTb BeNUYMH, MNPUBEOEHHbIX B
Tabn. 6.5.

Tabnuua 6.5
MacwTtab cbemku MakcmmanbHas MakcmmanbHas MakcumanbHoe
AnNvuHa xoaa, M ANVHAa NMUHUK, M KONMU4YeCcTBO NIMHUN B
xone, WwrT.
1:2000 600 200 4
1:5000 1500 300 8
1:10000 3000 350 12

M3mepeHnsa yrnoB Ha CTaHUMM TMPOM3BOAATCA MNpU  OBYX  MONOXEHMUSX
BepTukaneHoro kpyra (L »m R), npu 3TOM nMONOXeHWe BepTUKaNbHOro Kpyra
perncTpmpyeTcs B XXypHane COBMECTHO C OTCHETaMM.

[Mpy NPUMEHEHUN SNEKTPOHHBLIX TaX€OMETPOB ANUHbI JIMHUA N3MEPAOTCSH OAHUM
npMemMoM B OOQHOM HanpaBIiEHUM.

OnuHa MoXeT onpeaenaTbCA HUTSHbIM AanbHOMEPOM ABaxAbl MO KPacHOW u
YepHOM CTOPOHAM PENKN U NO pa3HbIM AENEHUAM LKanbl OAHON CTOPOHbI PEKMN.

[MpeBbILWEHNA N PACCTOAHNA MEXOY CMEXHbBIMW TOYKaMn TaxeoMeTpU4eCcKoro xoaa
N3MEPSIOTCH B NPSIMOM U 06paTHOM HanpaBreHnsXx.

OTHOCUTENBHAA NOrPELLHOCTb U3MEPEHUS OMNH NINHUIA HUTSHBIM 4aNlbHOMEPOM He
aormkHa npesbiwaTtb 1:350.

PacxoxgeHuss B MNpPEBbIWEHUsIX, MONy4YeHHble B MNpAMOM U obpaTHOM
HanpaBneHnax, gonyckarTca He 6onee 4 cm Ha 100 m.

6.5.3. BbluMcneHns KoopanHaT N BbICOT TaxeOMeTPUYECKNX XOA0B BbIMOSHAETCS B
nose. YpaBHUBaHME NPON3BOOMUTCA TaK Xe, Kak N TEOLONUTHbLIX XOA0B.

[onycTuMble HEBA3KU B XOA4AX BbIYMCNAIOTCA N0 hopMyriam:



fs

s
 400Y/n-1

roe fp . yrnoBasi HeBA3Ka B MUHYTaXx;
N - YUCNO CTaHuMh Bxoaa (4Y1Cro yrmnos);

fs . NMNHEeNHasa HeBsA3Ka, M;

S - pnuHa xopa, M.

ANpeKUnoHHble yrnbl Npu obpaboTke BbIMUCAATCA C oKpyrieHnem po 1,
npupaweHnsa koopgmHat go 0,01 m.

O6paboTka TaxeoMeTpUyecKoro xoda BbINOMHAETCA B OTAESNIbHOW BEeOOMOCTW.
[onycTumasa HeBsA3Ka No BbICOTE B XOA4e BbIMUCHAETCS Mo oopmyne:

f,=+0.04SYn

roe S - cpeaHas anMHa NYHUA B COTHAX METPOB;

N - KONWYECTBO NIMHUN B XOAe€.

6.5.4. TaxeoMeTpU4ecKyld CbEMKY PEeKOMEHOYETCH BbINOJSHATE SNEKTPOHHbBIM
TaxeoOMeTpoM C peructpauMen W HaKONMeHnem pesynbTatoB WU3MepeHun C
ncnonb3oBaHMEeM MporpaMMm Afsi aBTOMaTU3NpoBaHHOW 00paboTkM M cocTaBneHus
nyaHoB Ha NepcoHasibHOM KOMIMbIOTEpPE.

[Mpn cbemke crnefyeT He npeBbllWaTb NpefernbHble PacCTOSAHUS OT MHCTPYMEHTa
[0 NMUKETOB, 3HAaYeHNSA KOTOPbIX NpuBedeHbl B Tabn. 6.6.

Tabnuua 6.6
MacwTtab CeuyeHune MakcrumanbHble PpacCTOAHUS, M
CbEMKU penbeda, m mMexay oT npmbopa Ao penku
nMkeTamm npu cCbemke Npwn CbEMKE
penbeda KOHTYpPOB

1:2000 0,5 40 200 100

1,0 40 250 100
1:5000 0,5 60 250 150

1,0 80 300 150
1:10000 1,0 150 350 250

2,0 180 500 250

Ecnn cbemka BbINOMHAETCH OOHOBPEMEHHO C MPOSIOKEHNEM TaxeoMeTpPUYECKMX
X0O0B, TO K CbEMKE MMKETOB Ha CTaHUMM MPUCTYNalT MoCre OKOHYaHus BCeX
N3MEpPEHNI, CBA3AHHbIX C NPOKIaAKoM Xoaa.

Mpn paboTe aNEKTPOHHBIM TaXEOMETPOM U3MEPEHUSA HA BCE NEPEXOAHbIE CTaHLMM
(CTOSIHKM) 06s13aTENbHO 3aNUCHIBAKOTCS B MOSIEBOW XYpPHAsl UM 3aHOCATCA B MOMEBOW



pernctpartop nHdgopmauuu.

Ob6gas3atenbHbIM yCnoBneM MPOM3BOACTBA TaxeoOMeTPUYECKOW CbEMKU SBNSeTCS
BeaeHne abpuca. ABpuc [OMKEeH oOTpaxaTb B3aMMHOE pPacrnosioXXeHWe KOHTYpOB
cutyaumn, dopm pernbeda M HanpasfiEHUA [MNaBHbIX JfWMHUKA ckaToB. Hymepauus
peeyHbIX TOYEK B XypHare [JOofmkHa COOTBETCTBOBaTb HymMepauunm 3TUX Xe TOoYeK B
abpuce.

[ns KOHTPONS CbEMKY Ha KaXXAOW CTaHUMW BbIMOMHAT C NEpekpbiTUeM, paBHbIM
PaCCTOSHMIO MEXAY PeeYHbIMU TOYKaMK A1 AaHHOro Maclutaba cbemMku.

HeobxoonmbiM  ycrnoBumem BefeHUSI TaxeoOMeTpU4eCKOM CbeMKU HABMSATCA
MOCTOSIHHBIA KOHTPOSb 3a MOMOXEHNEM MeCTa HyNna BepTMKaNbHOIMO Kpyra WU KOHTPOSb
OPUEHTUPOBAHUSA NHCTPYMEHTA NpU 3aBepLUeHnn paboT Ha CTaHLmW.

6.5.5. B pesynbtate paboT N0 TaxeoOMETPUYECKOW CbeMKe nnaH#
npeacTaBnsoTCA:

BEAOMOCTU KOOpPAMHAT M BbICOT CbEeMOYHOro OBOCHOBaHMS, B TOM 4uClie W
TaxeoMeTpUYEeCKMX Xo40B;

nonesble >XypHarnbl TaxeOMeTPU4YECKON CbEMKU W 3NEKTPOHHblE KapTbl NamsaTu
(perucTpaTopbl NONEBbIX HABMOAEHN) C ANEKTPOHHBIX TAXEeOMETPOB;

Tonorpadguyeckune nrnaHbl, CorfiacoBaHHbIe C OpPraHn3aLmsMn, SKCANyaTUpYoLWNMM
noas3emMHble ceTu;

aKTbl COrracoBaHusi Mo NOA3EMHbIM CETSM;

aKTbl MONEBOW NPUEMKN paboT.

CocTtaBneHHble B KapaHgalwe nMnaHbl BPYYHYHO WNKM Ha KOMMbKTEpPE MO
COOTBETCTBYIOLLMM NporpaMmamM KOppPeKTUpYyTcs B oba3aTensHOM nopsake B none.

6.6. AapodoTocemka ansa ueneun rmgporpacpum

MeToa KOMOGMHMPOBAHHOW a3POOTOCHLEMKM BKITHOYAET BbIMOSIHEHME KOMMMEKca
paboT, OCHOBHbLIMU N3 KOTOPbIX SABASOTCSA:

NEeTHO-CbeMOYHbIE pPaboThbl;

npuBsiaka asapodPOTOCHUMKOB;

TpaHchOopMUpoBaHME adpPOPOTOCHNMKOB U COCTaBneHne oTonIaHoB.;

cbeMka penbeda Ha poTonnaHax n gewmgpupoBaHme cutyaumu.

JleTHO-CbeMoO4YHble  paboTbl, TpaHcopMupoBaHME  as3pPOPOTOCHUMKOB WU
cocTaBneHune poTtonnaHoB (PoTocxem) NPOMN3BOAATCA B COOTBETCTBUM C UHCTPYKUNAMM,
yTBEpXOeHHbIMM  Pockaptorpadumen  (MYIFKa). 3t paboTbl  BbINOMHAKTCA
crneynannsnpoBaHHbIMU opraHusaumsimu, OCHaLLEeHHbIMA COOTBETCTBYIOLLUM
obopynoBaHueM n KBanuumpoBaHHbIMIN Kagpamu.

6.6.1. Hamnbonee 6GnaronpuaTHbIM ONS MNPOM3BOACTBA 3aneToB CcyMTaeTcs
MEXEHHbIN Nepuon, XapakTepusyoLwwmnnca HambonbLlen npo3padHoOCTbO BOAbI, HA3KUMU
N YCTOMYMBBLIMM YPOBHSMMW, CO34alOLNUMM NOSHbLIM 0630p peyHbIX OpPMUPOBaHUIA. OTO
ycrioBMe He OTHOCUTCA K adpooToCbeMKaM LENeBoro HasHadveHus  (ons
NPOEKTUPOBaHNA JiecocnsiaBa UNM N3y4eHUs PYCrioBbiX nepedopMuUpoBaHn#, KOTopble
NPOU3BOAATCS NMPU Pa3SINYHbIX YPOBHSIX.

MacwTabbl 3anetoB OOMKHbI ObiTb 6M3KMMKM K MacwTabam doTtonnaHos. [Ons
cocTaBneHus oTtonnaHoB B MacwTabe 1:5000 aspodoTocbemMka [OMMKHA



npouseBoanTbCcs B MacwTtabax 1:7500 - 1:9000 aspocdpoToannapatamm ¢ OOKYCHbIMU
pacctosHusmmn 200 n 350 mm, a ansa coctaeneHus gotonnaHoB B macwwtabe 1:2000 - ¢
dOKyCHbIM paccTtosHuem - 350 n 500 mm.

MpooonbHOEe nepekpbiTe Npu asapodOTOCHLEMKE AOMKHO ObiTb HE MeHee 60%, a
nonepeyHoe - He meHee 20% OT nnowaan CHUMKA.

AapodoTocbemka, BbiNoNHAeEMasa onsg ueneun rugporpadoun, AormkHa oTpaxaTtb Ha
CHMUMKax oOwmin xapaktep nogsoaHoro penbeda. C aton uenbto doTtorpacdmposaHue
BbIMOMHSETCHA C NPMMEHEHNEM CBETOMUNBTPOB M BbICOKOYYBCTBUTESMBHbLIX MaTepuaros.
Boibop  cBeTodunbTpa  MNpoOM3BOAMTCA  OMbITHBIM  NYyTEM  nNeped  Hadanom
NETHO-CbEMOYHbIX PaboT Ha XapakTepHOM Ana Bcero obbekTa y4vactke peku. [pwu
npo3padHonM BOOE WCMOMb3yeTCs oOpToXpoMaTuyeckast MfieHKka C  MNpPUMEHEHNEM
XenTo-3eneHoro ceetounbTpa; Npu MyTHOM BOAE PEKOMEHAYeTCa NaHXxpomaTtunyeckas,
n3onaHxpoMmaTndeckass wnNu naHvHpaxpomaTnyeckas MnfEHKN C  NPUMEHEHMNEM
OpPaHXeBOro UMM KpacHOro CBETOMPUNbTPOB.

6.6.2. [Ina TpaHCOpMMPOBaHNSA a3POCHUMKOB M MOSTyHEHUS KOHEYHOW MPOoAYyKLUNn
aspohoTOCLEMKM - (poTonMaHa yyacTka, NpPOM3BOAUTCA reodes3ndeckas npuBs3Ka
KOHTYPHbIX TOYEK adpOCHMMKOB (OMO3HAKOB) K CYLLUECTBYHOLWMM CETSM CbEMOYHOro
obocHoBaHMA. B kayecTBe OMO3HAKOB BbIOMPAKOTCA KOHTYPHbIE TOYKM MECTHOCTW,
KOTOopble ono3HawTcs ¢ ToyHocTbio 0,1 MM B MacwTabe nnaHa m oTobpaxatTca
OAMHAKOBO YETKO Ha NepPEKPbIBAOLLNXCA YaCTSX BCEX a9POCHUMKOB.

B kauyectBe o0no3HakoB criegyeT  MakCcMManbHO  UCMNONb30BaTb  MYHKTbI
reoges3nyeckon OCHOBbl U CbE€MOYHOro 060CHOBaHUS.

OnosHakn onpefensrTca TOMbKO reodesndeckum nyTem B COOTBETCTBUM C
TpeboBaHUAMN, NpeabaABNSEeMbIMA K MYHKTAM  CbEMOYHOro OBOCHOBaHUS, U
3aKpennarTCca Ha MECTHOCTU MOCTOSAHHLIMWU UM BPEMEHHbBIMU LIEHTPaMW.

B npaktuke wuHXeHepHo-rmaporpadguyecknx paboT nnaHoBas  NpuBA3Ka
A9POCHNMKOB BBbIMNOSTHAETCA MOMYTHO C MPOJSIOKEHMEM CBHLEMOYHOIO OBOCHOBAHUA C
BKIMOYEHMEM OMNO3HAKOB B XO4bl UM CbEMOYHbLIE CETH.

[MpmMmeHeHne poToTpMaHrynsauum cokpawiaet o6bemM noneBbix paboT No NpUBA3KE
a3pOCHUMKOB. [Npu NnpuMeHeHun rpadpmyeckon POTOTPUAHTYIIALUMN PACCTOAHUSA, MeXay
Ono3Hakamum He [OOSMKHbl MpeBbllWaTh YyKazaHHOro B Tan.#6.7 uyucna ©asucos
dooTorpadmnpoBaHums.

Tabnuua 6.7
OTHoweHne macwTtaba nnaHa K Uuncno 6a3mcoB mexay ono3Hakamm
mMacLTaby cCHMMKa
1 5
1,25 4
1,5 3
2 2

Mpn BbINONHEHMM paboT Ha cTepeonnaHurpade ykasaHHoe B Tabnuue 4mucro
6a3ncoB MoXeT ObITb yBenmyeHo Ha 50%.

Hayano w1 «KoHeu Kaxgoro MapwpyTta, a Takke MW3NoMbl  MaplipyTta
obecneunBaloTCH napon  OMNO3HAaKoB, pacnonararLmxcs nepneHauKynsipHo



HanpaBneHunto NMHUK 6asnca n Nno ode CTOPOHbI OT Hee.

[MnaHoBLIE OMNO3HaKM HamedawTcd BONM3M cpegHEN JUMHUKM  NOMEPEYHOro
nepekpbITUS Ha TPOMHOM MNPOAOSIbHOM MEePEeKPbITUM CHUMKOB. Ha KpanHux mMapLupyTtax
(no cBoboaHbIM paMkam BLOfb 3aneTa) ONo3Hakm OnNpeaensatTcs He pexe, Yem yepes
aBa 6asuca dotorpadupoBaHmsa. OMNoO3HaKM OOMMKHbI  HaMeyaTbCA B TOYKaX,
pacrnonoXeHHbIX He 6numxe 1 cM OT Kpad cHMMKa. Ono3HaHHbIE TOYKM MECTHOCTU Ha
a9pOCHUMKax (NpeaBapuTenbHO Yo6eanBLUMCH, YTO 3TU TOYKM OTYETNIMBO M3006paXeHbl Ha
CMEXHbIX CHMMKax) HakanblBalTCs TOHKOW urnon. Ha obpaTHom cTOpoHe cren oT
Hakora o6BOOAT KPYXXKOM, psOoOM MNOAMUCHLIBAlOT HOMEP UMM Ha3BaHME OMO3HAHHOW
TOYKWN 1 3apUCOBbLIBAETCSA abpmnc pacnonoXXeHnss ono3Haka.

6.6.3. [JoneBble paboTbl Npy KOMOBMHMPOBAHHOW a3podoTorpacpnyeckon Cbemke
BeOQyTCs Ha dooTonnaHax, HaKMeeHHbIX Ha >XeCTKyld OcHOBY. [lpy w3rotoBrneHuu
doTonnaHoB ncnonb3yetcs maToBas ¢otobymara. doTorpacdunyeckoe nsobpaxeHne Ha
doTonnaHax [OMKHO ObiTb CEpPOro WM CBETMIO-KOPUYHEBOrO LBETa POBHOMO TOHA,
HOpPMarbHOW PE3KOCTM U NIMIOTHOCTU, C XopoLlen npopaboTkon geTanem MecTHOCTU, Kak
Ha OCBELLIEHHbIX, TaK N HA 3aTEHEHHbIX €€ y4YacTKax.

[MogroToBneHHblE K noneBbiM paboTam oTonsfaHbl AOMKHbI YOOBAETBOPATH
cneayrowmm TpeboBaHUAM:

HecoBMeLLEeHNE NYHKTOB MiaHOBOro 060CHOBaHNA C COOTBETCTBYHOLLMMU TOYKAMM
dooTonnaHa He OoSMKHO npeBbiwaTtb 0,4 MMm;

pacxoXxaeHne WAOEHTUYHbIX KOHTYPOB MO paMKaM CMEXHbIX ()OTOMMaHoOB He
JOJIKHO ObITb Oonee 1 MMm;

pacxoxgeHue B MONOXEHUN KOHTYPOB MO nopes3amM MeXxay cocefHUMU CHUMKaMMu
BHYTpuY (poTonnaHa gonyckaetcsa He 6onee 0,7 Mm.

Ha dpoTtonnaHax BbINOMHAETCA CbeMKa pefnibeda MECTHOCTU U gelundpupoBaHme
3/IEMEHTOB CUTyaLuu.

Penbed MeCcTHOCTM, a TakkKe 9NneMeHTbl cuTyauuu, usobpasmeLuMeca Ha
doTonnaHe HegoOCTaTOMHO YeTKO WM COBCEM  OTCYTCTBYHOLLUME, CHMMAKOTCA B
COOTBETCTBMM C  TpeboBaHMAMM, NpPeabsBASEMbIMA K  MEH3YNIbHOM  CbEeMKe
cooTBeTCTBYOWEro macwraba. NpyM 9TOM CbEMOYHOM TOYKOM MOXKET CNyXuTb niodas
KOHTYpPHada TOYKa, ONo3HaHHas Ha MECTHOCTU U Ha dooTonnaHe. lNepeaada BbICOT Ha 3TU
TOYKM MNPOM3BOOUTCHA TEXHUYECKUM  HUBENUPOBAHWMEM OT [MYHKTOB  BbICOTHOIO
obocHOBaHMS.

Mpy HeobGXOAMMOCTU MONOXEHNE CbEMOYHbLIX TOYEK MOXET ObiTb onpeneneHo
nodbIM 13 cNocob0B NOCTPOEHUSI CbEMOYHbIX CETEN.

6.6.4. [lewundpmpoBaHne MOXeT NPOM3BOAUTCSH, Kak B KaMepasibHbIX YCNOBUSAX C
NCNONb30BaHMEM ONTUYECKNX NPUBOPOB (CTEPEOCKONOB, U3BMEPUTENBLHbLIX NYN U Ap.), TaK
N B MOSIEBbIX YCMOBUSAX, MOMNYTHO C MfaHOBOW MNPUBS3KON CHUMKOB, CbEMKOW Wn
npomMmepamu rryouH.

B KkameparnbHbIX ycnoBusx gewundpupoBaHMe OOBEKTOB Ha adpOCHUMKaX
Npomn3BOANTCS NO onpeaeneHHbIM (4eMacKMpYLWUM) Npu3Hakam, K KOTOPbIM OTHOCSTCS:

dopma n3obpaxxeHus;

pasmep n3obpaxeHus;

TOH N300paxxeHus;

TeHb, OTbpacbiBaemasi 0O6bEKTOM 1 Ap.

Momumo 06bl4HOrO TOMOrpadmnyeckoro AaewwmndpmpoBaHms ocoboe BHMMaHWUE



yaenseTcs AelmdpupoBaHUIO aNeMeHTOB rmgporpadumn, OCHOBbI KOTOPOro U3NOXEHbI B
npunoxxeHuu I.

Mpn nonesomM gelmdprupoBaHUN UCNONTHUTENb obcneayeT B HaType BCe OObEeKTbI
AAHHOW MECTHOCTW, COMOCTaBMnsss WX C COOTBETCTBYHOLIMMU UN30OpPaXeHUsMU Ha
ad9pOCHUMKaX, onpefensieT KaydeCTBEHHble W KONMUYECTBEHHblE XapaKTepUCTUKM 3TUX
06BbEeKToB 1 0603HaYaeT nocnegHe Ha a3poCHMMKaX COOTBETCTBYIOLLUMU MOSICHEHNSAMUN.

O6bekThl, BXOASALME B COAepXaHWe nraHa, HO Hepacno3HarLWwmecss Ha MECTHOCTM
B CUNY pasfnnyHblXx OBCTOATENbLCTB, HAHOCAT Ha OoTonNaH MO [aHHbIM 3acevex,
NPOMEPOB UM ApYrux NpuemMoB Ha3eMHOW CbEMKM.

PesynbtaThl gewmndpmnpoBaHna U CbeMKN penbeda Ha oTonnaHax exenHeBHO
Bbl4epUMBaOTCA TYLIbIO B TpU LBeTa (YepHbIA, KOPUYHEBLIN U 3eMeHbI) B COOTBETCTBUN
C YCTaHOBIIEHHbLIMW YCINOBHBIMW 3HaKaMMU.

HdewncdprpoBaHmio 1 Bbl4epUYMBaHMIO MoanexaTt oObLeKTbl, nepedvncrieHHble B
nogpasgene 6.2.

6.7. O6HOBNEeHue Tonorpacgpunyecknx u rmgporpadmnyeckmx nnaHos

6.7.1. O6HoBNeHne Tomnorpaduyecknx u rugporpauyecknx nnaHoB cregyet
OCYLLECTBNATb B COOTBETCTBUM C TpeboBaHuamu nn. 5.189-5.199 CI1 11-104-97.

O6HoBneHne ToNnorpaguiecknx n rngporpadomuyeckmx nyaHoB CbeMOK MPOLUSbIX
neT npou3BOOMTCA C Uenbl MpuvBEAEHUs WX COAepXaHus B COOTBETCTBUE C
COBPEMEHHBIM  COCTOSIHAEM  MeCTHOCTU. HeobxogmmocTb OOBHOBREHMSI  MNiaHOB
BO3HMKAET, KakK MpaBuio, MNPy MPOEKTHbIX padpaboTkax, TpedylLumnx COBPEMEHHON
KapTorpadguyeckon NogoCHOBbI.

6.7.2. [Ons o6HoBneHna rugporpauyeckmx nnaHoB MCNOMb3ylTCA BCe
nMerLmeca martepuarnbl CbEMOK, BbINOSIHEHHbIX 3a nepuon Mocne CocTaBneHus
oBOHOBMSIEMOro nnaxHa.

6.7.3. lpn 3HAYUTENbHLIX OBLIMX M3MEHEHUAX B cuUTyaumm n penbede (bonee
30%), obHOBMEHNE NNAaHOB BbINOSHATL HeuenecoobpasHo U CbeMKa AAaHHOro yyacTka
BbIMOMHSETCA 3aHOBO.

PaboTbl no OBHOBMEHMIO MSIAHOB CLEMOK MPOLWMbIX feT crnefyeT HayuHaTb CO
cbopa 1 n3yyeHnsa MMeroLLMXca Tonorpaduyecknx MaTepmanos 1 reogesnyeckux ceTen.

[Mpn n3y4yeHnn matepumanoB yCTaHaBMBAETCS:

opraHu3aumsi 1 BpeMs BbINosiHEHMS paboT;

HOpPMaTMBHblE [JOKYMEHTbl MO NPOM3BOACTBY Tonorpado-reogesnyeckmx w
rmgporpadguyeckmx pabor;

MEeTOAbl CO30aHNS CbEMOYHOro 060CHOBAHUSA, CUCTEMbI KOOPAUHAT U BbICOT;

Ka4eCcTBO M CTeneHb MpPUrogHOCTU Tonorpaduyecknx u rugporpadpmnyeckmnx
MaTepuanos;

COXPaHHOCTb MYHKTOB CbEMOYHOr0 OOOCHOBaHWS, B TOM YUCIE€ U WUCXOOHbIX
MYyHKTOB B re0Ae3N4YEeCKNX CETSIX.

KauecTBO M npurogHoCTb Tonorpadunyecknx u rugporpadumyeckmx Mmatepuanos, a
TaKke COXPaHHOCTb WCXOAHbIX MYHKTOB W MNYHKTOB CbEMOYHOro 0BOCHOBaHMS
yCTaHaBnuBaeTcs nytem obcnefoBaHMs MECTHOCTU U reode3nvecknx nyHKToB.

Mpn noneBom o0b6cnegoBaHMM — KadecTtBO  Tonorpado-ruaporpadmnyeckmnx



MaTepuanos B MMaHOBOM OTHOLWEHUW onpenensdetrcs BbIOOPOYHBIMU KOHTPOSbHLIMU
N3MEPEHUSIMN MeXAY TOoYKaMW CUTyauuu, MNOKasaHHbIMWM Ha MpPOBEPSEMOM MfaHe
(KOHTYpbl CUTyauuKn, XWUnble WU HEeXUnble CTPOEHUS U CcoopyxeHus). [paBUIbHOCTb
oToOpaxeHus penbeda oueHMBaeTCsl, B OCHOBHOM, BU3yaribHO, NYTEM CIIMYEHUs nnaHa
C MeCTHOCTbIO. [lpn HanmMuuu nNyHKTOB MNI@HOBO-BbICOTHOrO OBOCHOBaHMS MpoBepka
MOXeT ObITb BbIMNOSIHEHA OT ATUX TOYEK MHCTPYMEHTAsbHO.

Mo paHHbIM noneBoro obcnefoBaHUA NPUHMMAETCS pelleHne O MNpOoBeAEHUN
OOHOBMNEHMS MNaHOB UK O BbINOSTHEHUN HOBOW CbEMKM.

6.7.4. OGHoBnNeHue Tonorpaduyecknx u ruagporpadrUyecknx nnaHoB MOXeT
OCYLLIEeCTBIATLCS:

nyTeM KamepanbHOro WucrnpaBfeHuUss CcoAepXaHus nraHa no  MMerLnMcs
MaTtepuanam CbeMOK, a3podOTOCHLEMOK, UCMOSTHUTENbHbLIX CbEMOK, KOTOPOE COCTOUT B
HaHeCEeHMM Ha nraH HOBbIX KOHTYpPOB CUTyauun, yaaneHuuM OTCYTCTBYIOLIMX W
ncnpasneHnm n3obpaxeHus penbeda;

nyTem nucnpasrieHnsa nnaHa metogamMmm Ha3eMHbIX CbEMOK.

CbemMKka BHOBb MOSIBUBLLUMXCS KOHTYPOB U U3MEHEHWW B perbede npounsBoguTcs
nobbIMK npuemMnemMbiMm mMeTogamu (MeH3ynbHOM,  TaxeoMeTpPUYECKOMN, c
MCMNOMb30BaHNEM CMYTHUKOBbLIX reode3nyecknx NPUEMHUKOB). HaHeceHne Ha nnaHbl
TEKYLUMX WU3MEHEHUN BbINOMHAETCA TeMW Xe MeTogaMm W B COOTBETCTBUMM C
TEXHNYECKMMUN TpeboBaHUAMMU, YCTAaHOBIIEHHLIMY AS11 COOTBETCTBYIOLLErO BUaa ChbEMKMU.

Ecnn KoppekTupyemble nnaHbl COCTaBMSATCA B HOBOW MECTHOM CUCTEME
KoopAuHaT, TO Ux Heobxoammo nepeodopMUTb B APYryto (HOBYHK) CUCTEMY KOOPAUHAT M
MO BbIMUCIIEHHBIM [OaHHbIM Ha KOPPEKTUPYeMbIN MnaH cnegyeT HaHecTUu HOBYHO
KOOPOWHATHYIO CETKY.

Mpn HeobxogMmocT nepexoa K HOBOW CUCTEME BbICOT, FeoOMeTPUYECKUM
HUBENMPOBaAHWEM nepedarT HOBble OTMETKM Ha cTapble penepbl. PasHOCTb aTux
OTMETOK, onpefernieHHas Kak cpegHee 3HadyeHue MO HeCKoSNbkuM penepam, Oyaer
ABNATLCSA NOMNPABKOM ANSA nepexoaa K HOBOW cUcTeMe.

6.7.5. lnaHbl npomepoB rnybUH KOppPeKType He nognexar W, Kak npasuno,
COCTaBNATCS 3aHOBO MO BHOBb BbIMNOSIHEHHbIM NPOMepam riyouH.

6.8. O6paboTka maTepuanoB Tonorpadu4yeckMx CbeMOoK U npnemMka pabort

6.8.1. KamepanbHass o00paboTka MaTepuanoB Tonorpaduyecknx CbeMOK
pasgensieTca Ha ABa aTana: Ha NepBUYHYIO U OKOHYATENbHYIO.

[MepBnyHas obpaboTka MaTepuanoB MNPOU3BOAUTCA EXEAHEBHO MO OKOHYaHWUK
noneeon paboTbl U SABNSETCS COCTABHOM 4acTb# NPOM3BOACTBA MONEBbLIX CbEMOYHbIX
paboT. B coctaB nepBmnyHOM 06paboTkn maTepmanoB TonorpagoMyeckon CbeMKU BXOOAT:

NnpoBepKa MOMNEBbIX XXypHarnoB TonorpadMyeckon CbeMKU, CTyLLEHNS CbEMOYHOrO
oboCcHOBaHUS;

ypaBHUBAHWE MEH3YIbHbIX, TAXEOMETPUYECKNX N HUBENMPHbIX XOAO0B;

Haknagka faHHbIX TaXeOMETPUYECKON CbEMKN Ha NMaHLWeTbl 1 ee NPOBEpPKa;

COCTaBMNeHne Kanek BbICOT U KOHTYPOB;

CBOAKM MO paMKaMm MNaHLeToB.

Haknagka OaHHbIX TaxeoOMETPUYECKOM CBbEMKM HaAYMHAETCS C HaHeceHus Ha



NoAroTOBMEHHbIE NNaHWweTbl (C pasdbuton KOOPAUHATHOW CETKOW) MYHKTOB CbEMOYHbLIX
ceTeM NO BbIMUCMEHHLIM KoopauMHaTaM, a TakKkKe [MUKETHbIX TOYeK MO AaHHbIM
N3MEpPEHHbIX YIIOB U rOPU3OHTalbHbIM MPOMOXKEHUAM ANUH JIMHUA.

Pucoeka penbeca n cutyaumm npousBoguTCs nocnegoBaTesibHO OT CTaHUuKM K
ctaHuuun. [lpn HaBegeHUM ropusoHTanen HeobxoauMmo cneamTb 3a 3apUCOBKaMMU,
coenaHHbiMM B abpuce, 4TOBblI MNpPaBUMIBHO COXPaHWUTb OCHOBHbIE HanpaBrieHuUs
penbeda, 3apMCcoOBaHHOIO NPU CbEMKE.

O6paboTaHHble  MNaHWeTbl  TaxeoOMETPUYEeCKOM  CbEMKW  MoaBeprarTcs
WHCTPYMEHTArNbHON MONEBON KOPPEKTYPE, BO BPEMSI KOTOPOW B XapakKTepHbIX MecTax
MECTHOCTU 6epyTCs KOHTPOSibHbIE MUKETbl. B MecTax HeaonyCTUMbIX pPacXoXOeHUN
KOHTPOMbHbIX TOYEK C MUKETaMU WM TOYKaMW CUTyauuu MPOU3BOAUTCHA YTOYHEHUE
CbEMKU NYyTEM B3ATUS AONOMHUTESTbHbLIX CbEMOYHbIX TOYEK.

CocTtaBrneHve Kanek BbICOT U KOHTYPOB SIBNSIETCS HEMNpPeMEHHbIM YCNoBUAM#H
Npomn3BOACTBA MEH3YITbHON ChEMKMW.

6.8.2. llocne o06paboTkM NNaHWETOB U UX MONEBOW MNPOBEPKN COCTaBMANTCA
CBOAKM NO BCEM 3aroOfIHEHHbLIM paMKaM MiaHLIETOB.

PacxoxgeHus B npouecce CBOAKM He AO0SMKHbI NPeBbIWaTh NOSYyTOPHON TOYHOCTH
AOMYCKOB B MOJSIOXKEHWM Ha MfaHe 3feMEeHTOB CUTyauum u penbeda OTHOCUTENbHO
ONMXKaNLWMX CbEMOYHbIX MYHKTOB. OTU 3HAYEHUs1 [OMYCKOB COCTaBNSAT B MacwTabe
nnaHa cnegyowme BennymHbl:

0,8 MM - ons Hanbonee BaXXHbIX KOHTYPOB U NPeAMETOB;

1,2 MM - 41151 BTOPOCTENEHHbIX KOHTYPOB;

1/2 NPUHATOrO CevYeHns - anst MECTHOCTU C YKITOHOM [0 2° NpU BbICOTE CEeYEeHUs
penbeda yepes 0,5 m;

1/3 NPUHATOrO ceYeHus - Ans MeCTHOCTU C YKITOHOM [0 2° Mpu BbICOTE CeYeHus
penbeda 1 m n donee;

2/3 NPUHATOro ceveHuns - Ang MECTHOCTU C yKIioHamu 2 - 6° n bonee.

Ha kaxxgon cBogke NoAanucbIBaeTCA: HOMEHKNaTypa nnadweTa, Maclwtab CbeMKku,
Ha3BaHWE paMKK, a Takke haMuUnnm cCoCTaBUTENSA N TEXHUYECKOrO pykoBoauTena paboT.

6.8.3. ObpaboTaHHble MaTepuarnbl TonorpadMyeckon CbeMKM NoanexaT nosesomn
NPUEMKe TEeXHMYEeCKMM pykoBoauTenem paboT wnuM  HadanbHUKOM  MONEeBOro
nogpasgeneHns ¢ CocTaBneHneM akta NpUeMKM.

Mpnemka noneBbIXx MaTepuanoB Tonorpadmyecknx paboT umeeT uenbko
onpeaennTb NOMHOTY NPOU3BEAEHHON CbEMKN Ha AAaHHOM MfaHLWeTe, a Takke KayecTBO
W NpUrogHOCTb MNOMEBbLIX MaTepuanoB ANs ganbHenwen obpaboTtkn. B npouecce
noneBon NpUeMKn NpoBepsieTcs:

obecnevyeHHOCTb CbEMKUN NSTAHOBO-BLICOTHBIM CbeMOYHbIM 0O0CHOBAHNEM;

cobniogeHne Bcex [OOMYCKOB M pekoMeHZauun npu onpeneneHnm CbeMOYHbIX
TOYeEK;

noapoBHOCTb M TOYHOCTbL BbIMNOSIHEHNSA CHEMKU;

NONHOTa 1 NPaBUNbHOCTb BEAEHUSA NONEBON OKYMEHTaLUN.

Mogpo6bHOCTb N TOYHOCTL BbINOSTHEHNSA CbEMKM yCTaHaBMBAETCSA NyTeM obxoda ¢
nnaHweTom (coTonnaHoM) BCero panoHa CbeMKM, a Haubonee CroXHble W
OTBETCTBEHHbIE Yy4aCTKM MPOBEPSIOTCA WHCTPYMEHTanNbHO. [laHHble KOHTPOMbHbIX
NnoneBbIX M3MEPEHUN 3anuCbiBAlOTCA B XYpPHanbl CbEMKM U MEPEHOCATCA Ha KamnbKu
BbICOT M KOHTYPOB.



6.8.4. [na OKoH4aTenbHOM KamepanbHoMm 06paboTkM npeacTaBnAlTCA
cnegywouwme matepuarnsi:

CbeEMOYHbIE MNNaHweTbl (NofeBble OpuUrMHanbl), B TOM 4ucre u undpoBom Buae,
ecnn obpaboTka BbINOSIHEHA B KOMMbIOTEPE;

KarnbKun BbICOT M KOHTYPOB Ha y4aCTKN MEH3YITbHOM CHLEMKMU;

CBOZKM MO paMKaM KaxXgoro nnaHLeTa;

XXypHanbl Tonorpagnuyeckon CbeMKU U CryLLEHUS CbEMOYHOro 060CHOBaHUS;

BEAOMOCTWN BbIYUCIIEHNSA KOOPAMHAT M BbICOT TaxeOMEeTPUYECKNX, MEH3YITbHbIX W
HUBESTMPHbIX XO40B;

Martepuanbl cornacoBaHna No Noa3eMHbIM CETSAM,;

aKTbl MPUEMKN CbEMOYHbIX PaboT;

cxema pacnosioXXeHUs NiaHLeToB.

B 3agady oOkoH4aTenbHOM KameparnbHonM o06paboTkm BXoAuUT Od)opMIiIEHNE U
3aKkpensieHne TyLWbIo U KpackaMu NOIeBOro opurnHana, BblMEPYEHHOro B KapaHaalle.

6.8.5. llpn o6paboTke B UMDPOBOM BapuaHTE Ha KOMMNbIOTEPE MMaHOB
BbIMOMHSETCHA CKaHMPOBaHWe NnaHLWeToB 1 nx obpaboTka (ouncpoBka) 1 BblYepUYMBaHUE
B COOTBETCTBUM C YCITOBHbIMW 3HAKaMK 1 pacneyaTka Ha nnoTTepe.

Mepen BblMEpUMBAHMEM CbEMOYHbIE MAAHLIETbl MPOXOAAT  KameparnbHYHo
NPOBEPKY, KOTOpasi 3aKM4yaeTcs:

B MpoOBEpKe HOMEHKNaTtypbl K pabodero HomMepa nrfaHweTa CO CXeMoW
pPacnofioXXeHNs NMNaHWeTOB U COrfnacoBaHHOCTM UX C KanbKaMu BbICOT M KOHTYpOB, a
TaKKe COrnacoBaHHOCTU aHHbIX Ha KarnbKax C MiaHoM;

B NMpoBepKe pasMepoB paMOK MSaHWeToB, NPaBUibHOCTU pa3MeTKM KoopAauHaT
CETKN, HAHEeCEHNEH MYHKTOB CbEMOYHOWN CeTH;

B NPOCMOTPE HaHECEHUS1 KOHTYPOB, NPOBEAEHUN FTOPU3OHTANEeNn, yCNoBHbIX 3HAKOB
N Opyrux aNeMeHToB nraHa.

[Mocne BbINOMHEHUS KamepanbHOW MNPOBEPKM W BHECEHUA WCMpaBneHun o
3aMeyaHMsM NpUCTynalT K YMCTOBOMY BblHepYMBaHMIO MnaHoB. [1naHbl CbeMKM,
MCMONMHEHHbIE Ha HebonblWMX yvacTKax, Ans O4HOPa30BOro Mofb30BaHUA MOryT ObiTb
0d)OpPMIIEHBI B KOMMNLIOTEPHOM BapuaHTe U B KapaHgalue.

[MONHOCTBLIO 3aKOHYEHHbIN B YMCTOBOM BblYepYMBaHUM MOMEBOW OpUrMHam BHOBb
noaBepraeTcs KOpPpPekType, Kak Mo COAEP)KaHWK, Tak M MO KayecCTBY BblYepUMBaHUS.
O6HapyxeHHble NpU KOPPEeKType HETOYHOCTM OTMEYalTCs KpyKamu U NOopsaKOBbIM
HOMEPOM Ha nriaHe (KapaHgallom), a TEKCToBasi YaCTb 3aMeYaHui yKasblBaeTcs nofg
3TUM HOMEPOM B KOPPEKTYPHOM fnCTE.

[Mpn cocTtaBneHun nnaHoB B uMpoBoM Buae, TpeboBaHUs, U3MOXEHHbIE BbILUE,
coxpaHsitoTcs. PasbmBka nnaHWETOB BbINOSIHAETCA B KOMNbIOTEPE U MaTepmarbl CbeMKU
B OTYETHOM BapuaHTe ayonupytTcs B LndpoBoM hopMaTe Ha HaAEXHbIX 3NEKTPOHHbIX
HOCUTENSX.

6.8.6. TexHu4eckmin OTYET O BbIMOMHEHHbIX TOMOrpadPMYecknx CbemMKax
npeacTaensieT pasgen obuwero otyeta o rugporpaduyeckux padborax. B atom pasgene
OOIMKHbI ObITb OCBELLEHbI CrieayroLme Bonpochl:

obLLas xapakTepucTuka yqactka CbeMKMU;

cnocob Npon3BoAcTBa CbEMKM, MacLUTabbl, ceveHne penbeda;

NSOTHOCTb MIAHOBOrO M BbICOTHOMO OBOCHOBaHMS M CNOCOoObl ero CryweHnsa npu
CbeMOYHbIX paboTax;



CPOKM BbINOSNIHEHMSA paboT 1 COCTaB UCMONTHUTENEN;
pe3yrnbTaTbl KOHTPONS U NPUEMKU paboT.

7. NMpomepHbIe paboThbl

7.1. O6bwmne TpeboBaHUsA

7.1.1. TMpomepbl rMybuH nNpou3BOAAT MO NUHMAM (rancam), nepecekaromm
BOJOEM M PacnofioXXeHHbIM Ha U3BECTHOM PacCTOSHUM OpYr OT Apyra.

[MnaHbl cocTaBnalTCca B M3obatax B Tex criyvasix, Korga OHW npegHasHadarTcs
ANS NPOEKTUPOBAHUS MEepPOonpuUATUN, HENOCPELCTBEHHO CBSA3aHHbIX# 3JKChnyaTaumemn
akBaTOPWM, N HA HUX OOJKHbI ObITb NOKasaHbl rMy6uHbl. [ns NpoekTupoBaHus Ha BoAe
OOBLEKTOB CTPOUTENbLCTBA, COMPSKEHHbIX C 6Geperom, penbed AHa Ha nnaHax
n3obpaxkaeTcsa B ropu3oHTansx.

Mpomep rnybuH KnaccnuumpyeTcs no HECKOSTbKMM NpU3HaKam:

no noapobHOCTN Npomepa;

no cnocobam NponoXeHUs rancos,

no cnocobam onpefeneHna mecra Ha rancax;

no cnocobam namepeHns rnyouH.

Mo nogpobHoCTM Npomep rMybuH pasgendeTcs Ha crneumanbHbli, NOAPOBHbLIN K
obneryeHHbIN.

Kaxxgomy mn3 aTux BMOOB MpomMepa COOTBETCTBYET CBOsl 4yacTtoTa rarncoB W
N3MEPEHHbIX NYBUH Ha HUX, a Takke MacwTab odopmneHns nnaHa. OCHOBHblE
MacwTabbl ONA COCTaBNEHUsI MNPOMEPHbLIX MMaHOB B COOTBETCTBMU C MPUHATON
Knaccudukaumen npomepa no nogpobHOCTU U COOTBETCTBYHOLLAA UM YacToTa rasicoB C
y4eTOM CITIOXKHOCTU JOHHOIo penbeda npueeneHosl B Tabs. 7.1.

Ta6bnuua 7.1
MogpobHocTe | MacwTab PacctosHue mexay PacctoaHue mexay
npomepa nnaHa rarcaMmn, M NPOMEPHbLIMU TOYKaMU, M
npwu npwu npu npwm
CMNOXHOM CMOKOWHOM CINOXXHOM CMOKOWHOM
penbedge penbedge penbede penbedge
CneunanbHbin 1:500 5 10 2 5
1:1000 10 20 5 10
MoapoO6HbIn 1:2000 20 40 10 20
1:5000 50 100 20 30
1:10000 100 200 30 40
Ob6nervyeHHbIN 1:2000 40 60 10 20
1:5000 100 150 20 30
1:10000 200 300 30 40

BoicoTa cedeHuss penbeda AHa npu  um3obpaxeHunm ero wmsobatamm unm



ropu3oHTans MM CocTaBrnserT:

- Onga cneunanbHoro n nogpobHoro npomepa - 0,5 M - npu rnybuHax go 10 wm;

- Ans 0651eryeHHOro U PeKorHOCLUMpPOBOYHOro npomepa - 0,5 M - onga rmybunH meHee
5mn 1,0 M- gna rnybuH 6onee 5 m.

7.1.2. o cnocobam NponoXxeHnsa rasicoB NPOMepPbI pasnnyatoT:

- MO NPOEKTHBLIM NINHUAM;

- no 6eperoBbiM CTBOpPaM,;

- No 6eperoBbIM OpUEHTUPaM;

- MO rMpokKomnacy unm MarHUTHOMY Komnacy;

- N0 n3oasomeTpy 1 NHANKaTOPY NyTH;

- MasiTHMKOBbIM COCOBOM.

7.1.3. llo cnocobam ornpegeneHns Mecta Ha rance npomMepbl OensaT Ha
cnegyowme:

- C UCMONb30BaHMEM CMYTHUKOBbIX re0Ae3n4eCKNX NPUeMHUKOB;

- 6e3 MHCTPYMEHTarnbHbIX 3aCeYek;

- C MHCTPYMEHTasnbHbIMW 3aceykamu;

- C MHCTPYMeHTanbHbIMK 3aceykamu ¢ bepera unu katepa;

- C HenocpeacTBeHHON pa3bmBKON NPOMEPHbIX TOYEK;

- C NPMMEHeHneM a3oBbIX CUCTEM.

Cnocob onpegeneHvst MecTa Ha rancax ycTaHaBIIMBaETCH B KaXXAOM OTAESIbHOM
cny4yae, ucxogs U3 NPUHATON NogpoBHOCTU NpomMepa, CKOPOCTU TeYeHUs, yOaneHHOCTH
yyacTka npomepoB oT Gepera, macwTaba odopmneHnsa nnaHa n B 3aBUCUMOCTM OT
HanMuna TeX UM NHbIX NPUBOPOB.

HesaBucnmo oT npuHATOro cnocoba onpegerneHvs Mecta Ha rancax, NorpeLHoCTb
NNaHOBOrO MOJSIOXKEHUS MNPOMEPHbIX TOYEK He [OfKHa npeBblwaTb BENYMH,
npuBeneHHbIX B Tabn. 7.2:

Tabnwuua 7.2
Mpomep [MorpelwHocTb, MM, B MacluTabe odopMneHnsa niaHa
CneumnanbHbin 1,5
[MogpOo6HbIN 1,5
Obner4yeHHbIn 2,0

7.1.4. o cnocobam namepeHust rybuH npomepbl AENAT Ha:

npomep rinybuH 3XonoTomMm;

npomep rnybuH HaMeTKOM NN PYYHbIM FI0TOM;

MEXaHN4YEeCKNM FIOTOM (C rmapoOMeTPUYECKNM rpy30M Ha niebeake Co CHETUNKOM).

OCHOBHbIM CrOCOBOM  n3MepeHusa rMyouH B MHXEHEepPHO-raporpauyeckmx
N3bICKAHUAX SBIISIETCHA NPOMEP 3XON0TOM C LMEPOBOM 3anUCbIO MYOUH Ha 3NEKTPOHHbLIN
HOCUTEMb U CaMOMUCLLEM, HEMPEPbLIBHO perncTpypylowmnmMm npodune gHa no rancy (B
HacTosLlee BpeMd ¢ npuemHmkamu GPS).

N3mepeHne rnyobuH HaMeTKoW, pPy4YHbIM JIOTOM WAN  MEXAHWYECKUM JIOTOM
AOMYyCKaeTCa Mpu BbINOSIHEHMM TOYEYHOro Mpomepa MNo JIMHIO WK CO fnbaa, npu
N3MEpPEeHUN rNyOBuH Yy CTEHOK MMOPOTEXHUYECKUX COOPYXEHWW, NMpu ManbiXx obbemax
paboT, a Takke Koraa namepeHune rnyouH 3XosI0TOM HEBO3MOXHO U3-3a HanNM4ms rycTbIxX



BOAOPOCNEN unu GONbLIOro KONMYecTBa BO3AYLIHbIX My3bIpbKOB B BOAE, HapyLUAOLLMX
HOopMarsbHYy paboTy axonoTa.
HesaBncumo oT cnocoboB M3MepeHust U yCTaHOBIIEHHON NoapobHOCTU npomMmepa

Fy6UHbI oTcunTbIBatoTCs ¢ TouHocTblo: £0-1 M - npu rny6unax go 10 M, + 0,2 M - npu
rnybuHax ot 10 go 20 m 1 + 0,5 m - npu rmybuHax cebiwe 20 M.

Bce Buabl uamepeHun 1M HabnwoaeHun, conpoBoXaawwiune npomep rnyouH, B#
TaKKe MOSICHEHNSA, OTHOCALMECA K ero MpOM3BOACTBY, 3aHOCATCA Ha 3XOrpammbl
9X0s10Ta 1 B XXypHan ycTaHOBMeHHoW oopmi# (rnpunoxerue E).

Kaxabin npomep rnybuvH CONpOBOXAAeTCA KOHTPOSIEM, KOTOPbIN OodopMiseTcs
aKTOM NPUEMKMW.

BbisBneHHble B pe3ynbTaTte KOHTPOSiS MOrpelHocTM unm rpybble npocyeTsbl
AOIMKHbI ObITb MCNpaBieHbl HAa MecTe paboT.

7.2. HanpaBneHne NpoOMepHbIX raficoB U CNOCOObLI UX NPOJSIOXKEHUS

7.2.1. HanpaBneHna npOMEpHbIX rancoB YyCTaHaBNMBaOTCS B COOTBETCTBUM C
XapakTepom pacnpegeneHus rmybuH B Bogoeme (BO4OTOKE).

Mpyn npomepax pek rancbl OOMMKHbI NepecekaTtb UX HOPMarnbHO K OCK MOTOKa Unu
nog yrnom (Kocble rancol), Npn 60nbLUMX CKOPOCTAX TEYEHMI; NPU NpoMepax noKanbHbIX
y4acCTKOB Ha BOOOEMax, MMEKLLNX BbITAHYTYIO QOPMYy - HOPMaribHO K MX NPOOONbHOM
OCW; MPWU CNAOLWHbLIX MpoOMepax 03ep W BOAOXPAHWUIULL, UIM KPYMHbIX MNPUOPEXHBLIX
Yy4aCTKOB MOPEN, MMEKLLMNX OKPYrnyto dOpMy - HOpManbHO K HanpaBneHuo n3obdar; npu
npomMepax Ha KaHanax, CyAoBbIX XO4aX WK Y3KOCTAX - HOPMarbHO K HampaBreHno Mx
OCeN C AONONHUTENbHBIMX NPOMEpPaMn HECKONbKUMMK (B 3aBUCMMOCTU OT NOAPOOGHOCTM
npomMmepa) NpoaoNbHbIMU rancamum.

Mpomep NpoaonbHbIMK rancamMmm Ha pekax NpPon3BoaAUTCS:

AN U3y4eHUs pycroBbIX NPOLLECCOB - B NEPUOA BbICOKMX BOS;

Ha OTAEeNbHbIX y4acTKax pek ¢ 60MbLNMM CKOPOCTAMU TEYEHUS;

ANS AONOSTHATENbHOIO UMW KOHTPONBHOMO NPOMeEpPa;

ANsi COCTaBNeHust NPOAOSIbHOro NPouUns peku.

MponoxeHune rancoB No NPOEKTHbIM NMMHUAM (3anflaHMPOBaHHbLIM rancam)

7.2.2. [pn BbINONHEHUN TMAPOrpacon4ecKon CbeMKN C NpUMeHeHNeEM rnobarnbHbIX
HaBUrauMOHHbIX CcnyTHUKoBbIX cuctem GPS wun TTIOHACC nponoxeHwe rancos
OCYLLEeCTBASETCA MO NPOEKTHbIM NIMHUAM (3anfiaHMpPOBaHHbLIM rafnicam), onpeaensiemMbiM B
npowecce NnaHMpPoBaHNA rmaporpadduyeckon CbeMKN.

[MnaHnpoBaHne rugporpadPuUYeckon CbEMKU OCYLLECTBISETCHS C  MOMOLLbBIO
cneuuanbHblX NakeToB nporpaMm Ona  rugporpaduyeckux cbemok: "Haypack"
(Cepmanng), "Navisoft" (OaHuust) n gpyrux. [lonoXeHWe MpPOEKTHbIX JIMHUA MOXeT
3agaBaTbCs KOOpAMHAaTaMM KOHEYHbIX TOYEK WNU reHepupoBaTbCA aBTOMaTUYecKu. B
npouecce NnaHMpoBaHUA rmaporpadmMyeckon CbeMKM NOAroTaBNMBAOTCA TaKkKe Apyrue
OaHHblE:

3a4aloTcs rpaHuLbl yd4acTka, B npegenax KoToporo NnpeacTouT BbiMOMHUTE CbEMKY,



n macwtab kapTbl (MnaHa);

BblBUpaeTcsa opMeHTaums 1 pasMmep nucta KapThbl (nnaHa);

3ajaetca  TUN  KOOPOMHATHOW CeTKM U ee OpueHTauusi OTHOCUTESNBbHO
BepTUKanbHbIX paMOK KapTbl (MnaHa);

onpenensieTca 3arofloBOK KapThl (NnaHa);

3agalnTca KoopAuHaTbl Tovek 00bekToB (6eperoBbiX IUMHWIA, HaBUraLMOHHbLIX
3HaKOB ¥ MPOoM.).

Bce paHHble, nogroToBneHHbIE B Mpouecce NraHMpoBaHus rmuaporpadunyeckon
CbEMKU, NPeaCcTaBnAlTCA B BUAE KapTbl M BbIBOASATCA Ha MOHUTOP CyAOBOro nocTta.
PesynbTaTbl M3MepeHun W OTpedaKTUPOBaHHble [AaHHble MOryT Mo3xe OblTb
npeacraBneHbl Ha 3TON e KapTe.

B naketax nporpaMMmHbIX Cpeacts Ans  rmaporpauyeckmx CbeMOK eCcTb
nporpamMmmbl, B 3agady KOTOpPbIX, HAps4y C NPOYUM, BXOOMUT rpaduyeckoe pykoBOACTBO
pyneBbiM Ha CygHe C MOMOLb MHAMKATOpa CMELLeHUs, KOTOpPbIM MoKasbiBaeT
paccTosHMe OT 3anfiaHMPOBAHHOW NIMHMM ranca.

MponoxeHue rancos no 6eperoBbIM CTBOpPaM

7.2.3. B Tex cnyyasax, Korga 3anpoeKkTMpoBaHHbIE CTBOPbI CryXaT B KayecTBe
OLHOM U3 NIUHUIN NONOXeHUs (Npu Npomepax No pasmeyeHHOMY fIMHIO Uin No CTBOpam C
3aceykaMmu OOHWUM MHCTPYMEHTOM), pa3buBka MX HA MECTHOCTU BbIMOSHAETCA 0COBEHHO
TWaTenbHO W NPOM3BOAUTCA OT TMUKETOB MNPOMEPHOM MarucTpanu, Kotopas
npoknagbsiBaeTcsa napannensHo nuHun bepera.

[MpomepHaa maructpanb NpoknagbiBaeTcs TeOAONMUTHLIM XOAOM C OTHOCUTESTbHON
norpeLuHocTbo He meHee 1:2000.

MukeTbl MarucTpanu pasbuBaloTCcsl 4Yepe3 paccTOosiHMS, COOTBETCTBYHOLLME
NPUHATBIM MeXAy rarcamu.

CtBOpbI pasbuBatoTcs OT MarucTpasnbHbIX NMUMKETOB TEOAOSIMTOM Mo 3aJaHHbIM K
HanpaBneHuto  MarucTpanuM yriaom wm Moryt  obecneymBaTb  MOMOXEHME  Kak
napannenbHbIX, Tak U pagnanbHbIX rancos.

PagnanbHble rancebl NpoknaabiBaldTCs Ha KPyTbIX NoBopoTax GeperoBon 4epTbl
Mexay ABYMSI CMEXHbIMU y4acTKamu ¢ napansenbHbiMy rancamm (puc. 1).



ﬁf/
ZA®

Puc. 1. Cxema pa3sOMBKH pajiHAIBHBIX rAJICOB

Yron mexay NUHUMSMKU paguanbHblX rancoB paccuynTbiBaeTcs (M3 YCnoBusi, YTOObI
MaKCUMarbHble PacCTOSAHUS MeXZdy rancaMyM Ha KOHEYHbIX TOYKax He MpeBbilany
3aaHHOro MeXayrancoBoro pacctosiHusl) no doopmyne:

a=513“%

rAe m - pacCcTosiHUSA MeXay rancamm Ha BHELLHEM Kpae yyacTka npomMmepa, M;

S - paccTosiHMe OT Nonca CTBOPHbIX TOMEK 4O KOHLA ranca B M.

PaccTositHus mexay nepeaHvMu 1 3aiHIMU CTBOPHbLIMU TOYKaMKN pacCyYnUTbIBAlOTCS
ncxoast U3 3agaHHoOM YyBCTBUTENBHOCTM CTBOPA M ANVHbI ranca no dopmyne:

D2

9=1726-D

roe d - paccTtosiHue MeXxay CTBOPHbIMU TOYKaMU B KM;

B - gonyctmMmada norpewHoCTb B onpegeneHnmn mecta FJ'Iy6I/IH a4 3agaHHOro



BMaa npomepa B M;

D - onuHa ranca B KM OT nepegHen CTBOPHOM TOYKN A0 KOHLA.

[onyckaeTca Takke nNpoBeLLUMBaHNE CTBOPHOM NMHUK (ranca) Ha BoAe C MOMOLLbHO
Teogonura.

B cnyyae, korga cTBOpbl NpeAHa3Ha4yaloTCs TOMbKO ANS OPUEHTUPOBKN Ha rancax
(Mpn 3aceykax npomepa ABYMS MHCTpyMeHTamu ¢ B6epera unu katepa), pa3buska nx Ha
MECTHOCTU MOXET BbIMOMHATLCS YNPOLLEHHBbIM CNOCOO0OM C MOMOLLBID FOHMOMETpa U
CTanbHOrO0 TPOCMKA, [AfiMHa KOTOpPOro COOTBETCTBYET 3adaHHOMY MeXrancoBoMy
PaCCTOSIHMIO.

PaccTosiHme mexay CTBOPHbIMU TOYKaMU, B 3TOM crniyvyae, A0SKHO ObiTb HE MeHee
0,04D, roe D - paccTosiHne oT nepegHen CTBOPHOM TOYKM 40 KOHUA ranca.

NMponoxeHune rancos no 6eperoBbIM OpUEeHTUpPaAM

7.2.4. Tlpn nponoxeHun rancoB no 6eperoBbiM OpUEHTMPaM MNPUBHA3Ka rancos
OCYLLIECTBIISIETCA K KOHTYPHbIM TOYKaM MECTHOCTW, OrMO3HaHHbIM B HaType U Ha
a9pPOCHUMKaX.

Mpn atom meTone He TpebyeTcs pasBUTUE CbEMOYHBIX FeOAe3NYecKUx ceTen
(MpoMepHbIX MarucTparnen) u 4YactoTa rarnicoB ycCTaHaBnMBaeTCHA corracHo dopmMam
noaBOOHOro pernbeda, KOTopbI MPOCMaTPUBaAETCA Ha a3POCHUMKAX.

B kayecTBe KOHTYPHbIX TOYEK A5l NPUBA3KM rancoB MOryT ObiTb NPUHATHLI: Yobl
CTPOEHWW, oOrpag, Yroguvnh, KaHaB, yrfbl Mpuyanos, cnunoB, gamd wn  gpyrux
rMOPOTEXHNYECKNX COOPYXKEHUN;

nepeceyeHna [OpoOr, Tpon, pyyvybeB, OTAENbHO CTOAWME [epeBbs, KyCThl,
XapakTepHble 6eperoBble YepTbl 1 ApYyrMe XOpoLlo ONo3HaBaeMble KOHTYpbI.

[MnaHMpoBaHWe rancoB BbLINOSHAETCA Ha OCHOBe [JdeTanbHOro npocMoTpa
KOHTaKTHbIX OTMeYaTKOB, OXBaTbIBAOLLMX a3POCHEMKON UccnenyemMbln y4acTok. HaunHas
nocriegoBaTtenbHO C MNEepBOro oTneyaTka, MNpocMaTpuBaloT Xapaktep MnoaBOOHOMO
penbegda n B COOTBETCTBUM C YCTAHOBMEHHOW NOAPOBHOCTLIO NPOMeEpa HaMeyalT MecTa
pacnonoXeHnsa rancos, BblIbupas Npu 3TOM KOHTYPHbIE TOYKW, 3aKpennsioLwme Nx KoHLbI.
BbibpaHHbIE TOYKM OKOHTYPMBAKOTCS KPYXXKaMu Ha NULEBOM CTOPOHE CHUMKOB. 3aTem
napbl TOYEK, XapakTepuayoLne KOHLbl OOHOMMEHHbIX rancoB, COeAMHSAIOT Mexay cobown
NPAMbIMU FIMHUAMU 1 NOAMUCLIBAIOT MOPAAKOBLIMU HOMEPaMM.

Ecnn npomep npegnonaraetca Npon3BoauUTb C onpeferieHMeM MecTa Ha rarncax
WHCTPYMEHTalbHbIMM  3acedykamMn, TO OAHOBPEMEHHO C MfNaHUpOBaHNWEM TrasficoB
BbIOMpaloTCa XxapaKTepHble TOYKU AN YCTAHOBKM (OQHOrO unu ABYX, B 3aBUCUMOCTU OT
MPUHATOrO  MeToda) 3aceKkallWMnX MHCTPYMEHTOB, a Takke TOYKM And  UX
OPUEHTUPOBAHNUA.

Ecnn xe npomep npefnycMOTpeH C onpefeneHneM MecT Ha rarncax obpaTHbIMK
3aceykaMmum C KaTepa, Ha CHMMKax BblOUPalOTCSA HaAEeXHble OMO3HaKW, B KOTOPbIX
yCTaHaBNMBaKTCA BEXU OS5 USMEPEHNA MeXAY HUMW YIiioB CEKCTaHaMM.

HewundpupoBaHne ¢oTorancoB (OTbICKMBAHWE HAMEYEHHbIX NPU MNfIaHUPOBAHUK
TOYEK Ha MECTHOCTM) NPOU3BOAMTCH OQHOBPEMEHHO C NpoMepamu rnyouH. Ecnn npomep
BbIMNOMHSAETCA 6e3 MHCTPYMEHTanbHbIX 3aceyek, OTbICKMBAHUE KOHTYPHbIX TOYEK,
3aKpennaAwLWwmx KoHUbl rancoB npu wunpuHe pekn o 200 M, BbINOSHAETCA OAHUM



AelwmnprpoBLLMKOM C ogHoro bepera.

Conposoxgatowmin gelumngpoBsLimka paboymin yctaHasnmeaeT Mo JIMHUN BUOUMOTO
cTBOpa (NWHWUK, coefuHsowEen obe KOHTYpHble TOYKW) CTBOPHbIE BEXW, pacnonaras
nepeaHo Ha ypese, a 3afHIo - Ha paccTossHUM OT Hee He MeHee 0,04 LWIMPUHBI peku.

B Tex cnyyaax, korda npomep rnybuH BbINOMHAETCA C  onpegerneHvem
MECTOMONOXEHNS OAHUM WUHCTPYMEHTOM, OTbICKMBAHUE KOHTYPHbIX TOYEK BbIMNOSHAETCS
ABYMS AelmdpoBLUnKamm no obomm 6eperam.

PasbickmBasi TOYKM OAHOMMEHHOrO rarnca, Oelwn@poBLUNKM CTAHOBATCA Ha HUX U
CUrHanNU3npyoT pyr apyry donaxkamu, a cOornpoBOXAAlLWMA OAHOrO U3 HUX paboyunn
yCTaHaBnuBaeT CTBOPHbIE BEXU, PYKOBOLCTBYSACH YKa3aHHbIMM BbiLLE NpaBuiamu.

Ecnu npomep npoussoanTca ¢ onpegesieHneM MecTa Ha rarnce 3acedkamu ABYyMS
WMHCTPYMEHTaMW, OelnpupyroTCa KOHTYPHbIE TOYKM TONBbKO o4HOro 6epera, a CTBOpHbIe
BEXW yCTaHaBMMBAKOTCA Ha rna3 C TakMMm pacdeToMm, 4ToObl NIMHMSA CTBOpa nepecekana
NOTOK NO HOpManw.

Ha Geperax ¢ manbiM KONMYECTBOM KOHTYPOB MOSIOXKEHWE rancoB onpepensdercs
npoMepamMn MexayrancoBbiX PacCTOAHUN, pa3MeyYeHHbIM TPOCOM MeXAy ONO3HaHHbIMU
KOHTYPHbIMU TOYKaMW.

[Mpn BbINOMHEHUM NPOMEPOB C OrpeerieHneM MecTa Ha rancax 3acevykamu ogHou
UM OBYyMS MeH3yrnamu 3aceydkm BbINoNHAKTCA 6GesmacwtabHbiMn. MecTta CTOSIHOK
WHCTPYMEHTOB WM KOHTYPHbIX TOYEK, MPUHATbLIX ONA OPUEHTUPOBaHMUS, OTMEYaloTCs Ha
aspoCHUMKax (doTonnaHax) W MecTax 3aceyvyek WAEHTUYHbIMA HOMepaMn  Unu
Ha3BaHUAMM.

Mpn npousBoaCcTBE NPOMEPOB [IMYyOUH 6e3 WMHCTPYMEHTamnbHbIX 3aceyek, OT
KOHEYHbIX TOYEeK MNpoMepa Kaxgoro ranca OO Ype3oB BOAbl U KOHTYPHbIX TOYEK,
3aKpennarLWwmx aHHbIA ranc, genaeTca gomep.

MponoxeHue rancos No rMpokomnacy U MarHUTHOMy KoMmnacy

7.2.5. MponoxeHne rancoB No rmpokomnacy 1 MarHUTHOMY KOMMacy 3akroyaeTcs
B BOXOEHMM MPOMEPHOro Katepa 3apaHee HaMeYeHHbIMU KypcaMu C HenpeMeHHOM
KOPPEKTUPOBKOW KX MO OfnpedeneHnsM mecTta. OTOT crnoco® NponoXeHust rarcos
NPMMEHSIETCS NpW MpoMepe C MOMOLbI pagnoganbHOMEpPHbIX CUCTEM, Korga Mo
ycrnoBusim OOMbLLOW yAaneHHOCTU y4acTKOB npomepa oT Geperos, He nNpeacTaBnsieTcs
BO3MOXHbIM BbIMOSTHATbL NPOMEpbI N0 GeperosbiM CTBOPAaM.

3a dakTMyeckyto NUHUIO ranca, B 3TOM crlydae, NPUHUMAOT FIOMaHy TUHUIO,
NpoBeAeHHYH0 Yepesa TOUKM onpeaeneHns mecTa.

Mpomep rNyGuUH C NPONOXEHWEM rancoB MO KOMMacy C KOPPEKTUPOBKOW MO
onpeaeneHusiMm Mecta paavofaanbHOMEPHbIMU CUCTEMaMWU He 3aBUCUT OT BUOAUMOCTMU
GeperoB, YTO NO3BONSIET NPOU3BOANTL PA0bOThLI HE TONbKO B GOMNbLUOM yAaneHun OT HUX,
HO 1 Npu HEBNAroNnPUSATHBIX METEOPONOMMYECKUX YCIOBUSX (AbIMKa, TyMaH, A0XAb, CHer
n T1.4.). O9Ta 0CcobBeHHOCTb MeToda MNO3BONSET pacWMpUTb Mepuod NPOM3BOACTBA
NPOMepHbIX paboT, YTO MMeeT 0coboe 3Ha4YeHue ANns parioHOB C HebnaronpuUATHLIMM
MEeTeopONorm4yeckuMm yCrioBUSMMN.

Ecnu Ha nyTM npomepa HaxoguTcs Kakoe-nMbo npensaTcTBue (OCTPOB, OTMENDb U
Ap.), He No3BONSAIOLWME KaTepy NPOAOIKaTb ABMXKEHME MO 3agaHHOMY Kypcy, AernaeTtcs



obxo 9TOro npenAaTcTBMA C MocnefylowmM BO3BpalleHMeM Ha CcBOM ranc (470
KOHTpOnupyeTcs  paguoganbHoMepHon cuctemon). [llpu  Gonbwmnx  pasmepax
NPenAaTCTBMA NPOMeEp rasicaMmy Mo KOMMacy BbINOMHAETCH pasgernibHO Mo OAHY U ApYryro
CTOPOHY NPeNnATCTBUS.

MNMponoxeHue rancos no nsodgasomMeTpy U UHAUKATOPY NYTU

7.2.6. NMponoxeHne rancos No n3oa3oMeTpy U UHOMKATOPY NYTU pekomMeHayeTcs
npu uMcnosnb3oBaHMM Onsa onpegeneHus mecta cygHa PIC. CywHocTb aToro mMetoga
3akn4vaeTcs B BOXOEHMM NPOMEPHOro Katepa no nsodgase unm gpobHon ee vyactu. [na
pPaBHOMEPHOro MOKPbITUS raricaMmy NMPOMEPHOro ydacTtka Bblbvpaetca gpobHasi 4YacTb
nsodgasbl (Hanpumep 0,1), 3aTeM OHa BbLICTABNSAETCA NO ranNCOUHOMKATOPY U PyneBou
unn aBTopyneBon (NpU €ro Hanuuunm Ha KaTepe Wnnm MNpoOMEPHOM cyaHe) BeaeT
NPOMEPHbLIN KaTep MO 3agaHHON APOBOHOM YacTu, yaepXmBasi CTPenKy ranconHgukaTopa
Ha JaHHOWN NUHUN.

[Ans ynobctBa MOXHO APOBHYK YacTb M3odasbl COBMECTUTb C KypcoyKasaTenem
rmpokomMmnaca n nepuoguyeckm nognpaBnaTb Kypc CyaHa B 3aBUCUMOCTM OT MOJSIOXKEHUS
CTPENKM ranconHgukaTopa.

C noBopoToM cyaHa Ha obpaTHbIN Kypc BbibMpaeTcs msogasa (gpobHas 4acTb)
napannenbHas npeabligywen. M Takum obpa3oM NOKpbIBAETCA BECb MoASieXallnn
npoMepy y4acToK.

[aHHbIM cnocob 6onee nNpMMEHMM MNPU BbINOSTHEHUX NPoOMepa C MPUMEHEHUEM
da30BbIX CUCTEM B NPUOPEXKHON 30HE MOPEN UMM Ha BOAOXPaHUNULWAX Ang macwTtabos
1:10000 - 1:25000.

MponoxeHune rancoB MasTHUKOBbLIM COCOGOM

7.2.7. TlponoxeHne rancoB MasiTHUKOBLIM CNOCOBOM MpUMEHSIETCA  Npwn
NPOW3BOACTBE CrneLmanbHbIX MPOMEpPOB, KOrga OHW BbINOJSTHAKTCS MPU OTKPLITOM pycrie
Ha NOPOXUCTBIX y4acTKax pek C paccTossHNEM Mexay rasicamu oT 2 4o 6 M.

Mpn NpoNOXeHun rancoB MaATHUKOBbIM CMOCOOOM MNPOMEPHOE  CyaHo,
yaoepXusaemMoe Ha rasice TpoCoM, ApPYrov KOHeL, KOTOPOro 3akpensieH Ha CTOSALWEM Bbllle
MO TEYEHUIO Ha sIKOpe CyAHe, OBWXETCHA NO TpaekTopuu, 6nmn3kon K gyre OKpYXHOCTU C
paguvycom, onpegensembiM OfMHOW BbITpaBfieHHOro Tpoca. PackaunBasicb nof,
BNMUAHNEM TEYEHUS1 BMECTE C TPOCOM OT OJHOW KPOMKMW NnpomMepa K Opyrow, npomMepHoe
CyQHO HanoMMHaeT MasiTHUK, YTO M onpeaensieT Ha3BaHue cnocoba.

NMpumeyaHue - OCHOBHOE NPEMMYLLECTBO MassTUKOBOro# cnocoba cOCTOUT B TOM,
YTO OH MO3BOMSET MPOKMaAbiBaTb rarncbl NpY o4YeHb BOMbLUMX CKOPOCTAX TEYEHUN C
nobon, NnpakTn4eckn, HeobxoanUMomn 4YacToTOMN.

7.2.8. KomnnekT obopyagoBaHna Ans MasTHUKOBOIo crnocoba cCoCTOUT U3:

CTOEYHOro cygHa (B KadecTBe KOTOpPOro ucnonb3yeTcs Oonbluon KaTep Wnu
camoxogHaga 6apxa), obopygosaHHoro sikopem secom o 200 Kr, SKOpHOM Lenbio ANHOM
100 M 1 cooTeeTCTBYOWNM WnunemM. Ha kopme cyaHa yctaHaBnueaeTcs nebegka, Ha
6apabaH koTopon HamaTbiBaetTca 500 M LWECTUMUNNMMETPOBOrO Tpoca, pasMeyYeHHoro



Mapkamu yepes 2 m;

NpoOMEepPHOro cyAdHa, npencrasnsawowero cobon katamapaH rpy3ono4beMHOCTbIO
okosio 1 T, 06opyoOBaHHbLIN N3 ABYX LUMIONOK, COEOMHEHHbIX OEPEBAHHbIMU BpyCbaMMU,
noBepx KOTOpbIX AenaeTcs HacTun. Ha kopme katamapaHa yKpennsieTcsa pyrneBoe BeCno,
a B cpefHen 4acTu HacTuna fgenaetca Bblpe3 U npucnocobneHve Onsa KpenneHus
3abopTHOro  ycTtpomctBa axonota. Hag  3abopTHbIM  YCTPOWCTBOM  9XosioTa
yCTaHaBNMBaeTCs Bexa ANs 3acevex;

LUSONOK-NONSaBkoB ANMuHoOK 3 - 4 M (ans noggepXaHus Tpoca B MNiaBy4vyeM
COCTOSIHMM Haf BOAOW) B KONMYecTBe S - 7 WT.;

OEXYPHOro katepa Ans NoACTPpaxoBKM KaTamapaHa Ha criydan obpbisa 6yKCMpHOro
Tpoca.

7.2.9. lpomMep BbINOMHAETCA OTAENbHLIMU y4acTKaMu C NepecTaHOBKOW CTOEYHOro
cyoHa. OnuHa kaxpgoro yyactka o 200 m npu wupuHe npomepa 120 - 150 m. Mepen
Ha4anom npomepa Ha 6epery oTMepSIoT Waramu NPOTSKEHHOCTb Y4aCTKOB, a rpaHuubl
NX CTbIKOBKW 3aKpennsaT CTBOPaMMU.

MecTa yCTaHOBKM CTOEYHOrO CyAHa B TO4YKax, onpeaensitolmx onTumaribHble
YyCroBUS [OBWXEHUS KaTamapaHa, Hame4yarTcs npegsBapuTesibHO C NOMOLLbHO nriaHa
pacnpegeneHns MOBEPXHOCTHbIX CTPYW TeYeHUs Ha Yy4vacTke npomMepa, KOTOpbIN
pekomMeHOyeTCs COCTaBUTb MO AaHHbIM Mycka MOMfaBKOB nepeg Havariom NpPOMEpPHbIX
pabor.

[Mpomep MaATHWKOBLIM CMOCOBOM 3akfoyaeTcs B [OBMXEHUW KaTamapaHa no
NIMHUWN TancoB C BKIOYEHHbIM 3XOSIOTOM OT OOHOM KPOMKW MPOMEPSIeMOro yyacTtka K
apyron. [lpu nepexoge C ranca Ha ranc TpOC BbiTpaBnMBaeTCs Ha  AOSIMHY
YCTaHOBNEHHOro MHTepBarna mexay rancamu. 1o mepe BbiTpaBnuBaHUA Tpoca, vepes
kaxgble 30 - 40 M, K HeMy NoABA3bIBAOTCA NOLKM-MONMABKK, NogaepXusatowmne Tpoc
Hag, NOBEPXHOCTbIO BOAbI.

[MonoxeHne mecTa rnmybuH Ha rancax onpegenseTcs 3acevykamu ¢ bepera Bexu Ha
KaTamapaHe ABYMS TeogonnTamu.

Ocoboe BHMMaHME nNpu NPOU3BOACTBE MpoMepa MasiTHUKOBbIM CNoOco6oMm
yaenseTcs crneayowmnm yCrioBUsIM:

Tpoc, obecneynBaloLWNn OABMXKEHNE KaTamapaHa Mo fWHWWM ranca, JOfmKeH ObiTb
BbITSHYT MNPSIMOSIMHENHO;

CKOPOCTb [ABWXKEHUS1 KaTamapaHa [OoShkHa OblTb paBHOMEPHOM MO BCEN ANUHE
ranca. PaBHoOMepHOCTb ABMXEHUSA OCTUrAeTCs M3BMEHEHNEM Yrna Nepekragkm pyneBoro
Becria B npoLecce ABMXEHUS Mo rancy;

CKOPOCTb [BWXEHUs KaTamapaHa crnegyeT COorfacoBaTb CO CKOPOCTbIO MPOTSKKM
3axorpamMmsbl (B 9XosioTe) 1 3agaHHbIM Macwtabom ogopMneHns NnpomMepHoro nnaHa. Bo
BCEX ChnyvyasiX ropu3oHTanbHbI MaclwTad axorpaMm JOMmkKeH ObiTb KpynHee 3agaHHOro
mMacwwtaba npomepa;

SIKOPHOE YCTPOMCTBO, oObecneymBaloliee YCTONYMBOE MOSMOXKEHNE CTOEYHOro
CyOHa, OOSMKHO OblTb HAOEXHbIM.

HenoaBmXHOCTb CTOEYHOro cygHa nepuogudeckn B TedeHne paboyero AHs
OOIMKHA NPOBEPATHCA MHCTPYMEHTanNbHbIMU 3aceykamu ¢ Bepera unu no 6eperosbiM
CTBOpawm;

yCroBMS NPOM3BOACTBA MAasTHUKOBOrO Mpomepa Ha MOPOXWUCTbIX ydacTkax pek
onacHbl W TpebyT cTpororo cobrnogeHna Bcex npaBui TeXHUKM 6He3onacHoCTy,



npeaycMOTPEHHbIX Npu paboTe Ha Boae.

7.3. OnpeneneHne MecTa Ha rancax

OnpepeneHne MecTa Ha rance € nNoMoLb CNYTHUKOBbIX reoAe3nyecKkux
onpepgeneHun

7.3.1. B atom MeTome nAns onpegeneHnss Mecta Ha rasnce UCMosb3yrTcA
rnobanbHble  HaBUTaUMOHHbIE  CMYTHUKOBbIE  CUCTEMbI  (CMYTHUKOBbIE  CUCTEMBbI
nosunyunoHuposaHus) GPS (CLUA) n NMOHACC (Poccus).

ABTOMaTU3NPOBAHHbIE rMaporpaduyeckne CucteMbl AN CbEMKM  BOOHbIX
00BbEKTOB (BHYTPEHHUX aKBaTOPWUW, MNPUOPEXHbLIX PaNoOHOB W LWeNbdOBOM 30HbI)
BKIOYAIOT criegyoLmne nogcnctemMsl:

annapaTypa ClnyTHUKOBOW CUCTEMbI;

NPOMEPHbLIN 3XONOT;

paguokaHarnbl 4ns nepegayn nHhopmauuu;

crneuunanbHoe nporpamMmmMmHoe obecneyeHue.

N3BecTHble reofesnyeckme CryTHUKOBbIE [OBYXYaCTOTHblE W OOHOYACTOTHbIE
npueMmHukn CH 3001 mupekc 14L1810 (Poccums), Invicta 210S (CLUA), Trimble (CLUA),
SCORPIO (®paHumna), Legasy (Topcon) (AnoHust) u gpyrne, UCNOMb3yeEMbIE B
rmgporpaguyecknx NPoMepHbIX Komnnekcax, obecneunsatoT onpeaeneHne mecta cygHa
npw Npomepe ¢ AeLMMeTPOBON TOYHOCTLIO.

CH 3001 wuHpekc 14L1810, Poccua - HaBurauyoHHbIA MPUEMHUK CNYTHUKOBbIX
cnctem GLONASS n NAVSTAP, npuHumaeT uHbopmaumio O KoopauvHaTax U 4epes
nepcoHanbHbIN KOMMbIOTEP OCYLIECTBMSET 3anncb MaccuBa AaHHbIX W, fanee, yepes
nporpammy "BoxaeHune" B HeM Npon3BoanTCSa npegsaputensHas obpaboTka maccmsa no
nporpamme DepthEdit. Vcnonb3oBaHne pgudpnonpaBok OT AndCTaHUMKA No3BONdAeT
onpeaenuTtb MeCTOMOSIOKEHNE CydHa C TOYHOCTb S - 7 M. [lpu rngporpadpunyeckmnx
paboTtax wucnonb3yTcsa Takke nporpaMmmHbie komnnekcbl HYDROPro Construction,
HYDROPro Navigation n gp.

OkoHuaTtenbHaa obpaboTka NPoOMepoB rMyOMH BbIMNOSTHAETCA C UCMNOSIb30BAHMEM
nporpammbl Autodesk Land Desktop 3.0.

Invicta 210S, CLUA - 10-kaHanbHbIN MPUEMHUK C OBYMS BCTPOEHHbiMM DGPS
npuemMHukamm nonpasok. NpuemHuk Invicta 210S npuHumaet 3 Buga gmudnonpasBoK: OT
BHewHero uctoyHnka RTCM, ot craumoHapHbix RADIOBECON wunu ot OmniStar
cepBuC.

Mcnonb3oBaHne gudcrnonpaBoK MOBbIWAET TOYHOCTb cTaHgaptHon GPS u
obecneumBaeT nony4eHne mecrta katepa npu paborte ¢ TodHocTbo 0,7 - 1,0 M.

Cbop wu obpaboTka pOaHHbIX MNPOM3BOAUTCSA MNPU  MNOMOLLM MNPOrpPamMMHOro
obecneveHus "Haypack Max".

SCORPIO (®paHuus), Legacy - E/H (TOPCON, AnoHusa) - HaBUrauuoHHble
npueMHukn  cnyTHukoBbiX cuctem [JTIOHACC wu NAVSTAR, [OBYX4aCTOTHble W
ogHo4YacToTHble, paboTtalT B pexnme RTK 1 noctobpaboTku, TOYHOCTbL onpeaeneHns
koopauHat 0,5 - 0,7 m.



NMpomep rny6uH 6e3 MHCTPYMEHTarbHbIX 3ace4yek

7.3.2. OTOT Npomep rnybuH BbINONHAETCA 6e3 MHCTPYMEHTasbHbIX 3aceyek, a
N3MepeHHble T[NyOMHbI Pa3HOCATCA Ha MnaHe pPaBHOMEPHO MeXAy HadanbHOW W
KOHEYHOM TOYKaMM rarca, UCXo4si U3 YCroBUsl, YTO ABMKEHUE KaTepa npu npomepe 6bino
pPaBHOMEPHbIM.

Mpn TakoMm npomepe HeobXoAMMO 3HaTb MIIAHOBOE MOJSIOXKEHUE KPaMHUX TOYekK
rancoB. [lpomep rmMybuH 6e3 MHCTPYMEHTanNbHbIX 3aceyek HaxoauT Haubornbllee
NPUMEHEHME MPU HaANM4YMM maTepmanoB asapodOTOCHLEMKN.

Mpomep no obecnednBaemMon TOYHOCTU  YOOBMETBOPSET  BbIMNOSIHEHMIO
obneryeHHoOro npomepa npu cobngeHnn cneayoLwmx yCroBumn:

HanuMuna poTonnaHa unm nnaHa MeH3ynbHO-PYCITIOBON CbEMKMU;

npun konebaHusx CKOpoCcTen TeveHns Ha rance He 6onee 1 m/cex;

OTCYTCTBUSI B UCCNEeQyeMOM panoHe peKkn pycrioBbiX 06pa3oBaHui, HapyLUaoLLnX
paBHOMEPHOE 1 HeNpepbIBHOE ABWKEHME KaTepa.

Mpomep rMybuH 6e3 WHCTPYMEHTanbHbIX 3acedyek MOXeT NpPOoM3BOAUTLCS Ha
HebonMblWNX peKkax W AOPYrMx 3akpbiTblX BOAOEMAX, MpyW AfIMHE TrancoB, He
npesblwatowmx# 4 cm B macwitabe nnaHa, Ho He 6onee 200 M Ha MECTHOCTW.

Mpomep rny6uH c onpegeneHMeM MecTa Ha raficax MHCTPYMeHTanbHbIMU
3aceyvykamu

7.3.3. MNpomep rmybuH c onpefeneHnemM MecTta Ha rancax MHCTPYMeEHTarbHbIMU
3aceyKamu BbIMOSHAETCS C NPUMMEHEHMEM CrieayoLmnx cnocobos:

Nno CTBOPY M NpsiMbIM 3aceykam ¢ bepera ogHUM NHCTPYMEHTOM;

NpsMbIMK 3acevkamn ¢ bepera ABYMsi MEH3yNamu;

npsiMbIMKU 3acedkamu ¢ bepera AByMsi TeogonnTamu;

Nno CTBOPY M obpaTHbLIM 3aceykam C KaTepa O4HUM CEKCTaHOM;

obpaTHbIMM 3acedkaMu ¢ KaTepa ABYMS1 CEKCTaHaMu;

KOMOWHNPOBAHHOW 3aCE4KOMN.

Llenecoobpa3HoCTb NPUMEHEHMST TOr0 UM MHOro crnocoba And NnpomepoB rryouH
pasHon NoApPOOHOCTM OnNpeaensieTcs B KaXX4OM KOHKPETHOM criydae, 060CHOBbLIBAETCH B
nporpamme pabort (r. 7.1.3).

OnpepeneHne mecTta Ha rancax no cTBopam M NpPSAMOM unm obpaTHOM 3aceykomu
OAHUM NHCTPYMEHTOM A0MNyCKaeTCHa TOSbKO NP BbINOSHEHUM 06eryeHHOro npomepa.

OnpegeneHne MecTa Ha rancax npomsBoauUTCA He pexe 4Yem 4vepe3 3 - 4 cMm B
macLuTabe nnaHa.

MHTepBanbl BpeMeHU MeXay 3aceykamu, C OKpyrnieHmem ux o enwkanwmnx 10
CEK, paccunTbiBaloTCA NO popmyne:

_ N-d
t=0.036

roe t - nHTepBan BpeMeHM Mexay 3acedkamm B Cek;
N - 3HameHaTenb MacliTaba nnaHwWeTa;



d - 3agaHHOe paccTosiHMe Mexady Toukamu onpenenennsl B Macutade nnaHweTa B
CM;
V - CKOpOCTb ABMXEHWSI MPOMEPHOro KaTepa Mo rancy B Km/4vac.

Onpe.qeneHMe MecCTa Ha rasficax no CtBopy M npAMbIM 3acevkam C 6epera OoAHUM
MHCTPYMEHTOM

7.3.4. B atom cnocobe MecTo Ha rancax onpegensietca ABYMS JMHUAMMU
MOMOXEHWS: HamnpaBneHMeM ranca W 3aceykon ¢ Oepera OOHUM MHCTPYMEHTOM,
YCTAHOBMEHHbIM Ha MyHKTE C U3BECTHbIMW KoopauHatamu. McnonHuTenb, CTOAWMUNA Y
MEH3YynNnbl, HEMNpepbiIBHO cneguvt 3a nepefBuralOWMMcs MO rancy KaTtepow,
OLHOBPEMEHHO COBMeELLLAs Kpan NMMHENKN KMNperensi C TOYKOW CTOSIHKM Ha nnaHwere. o
cuUrHanam kartepa no JIMHENKe Kunperens npovyepyYMBaloTCsl KOPOTKME HanpaBneHus (Ha
namepsowmn  rmybmHel nNpubop) B MeCcTe nepeceyeHuss JMHENKU C  JIMHUEN
cooTBeTcTBYytoWero ranca. OQHOBPEMEHHO Yy 3acedkm OTMedaeTcd ee Kog (Homep
3aceyku unu uBeT donara oTMaLlKm).

3aceykn ogHON MEH3ynon MOryT BbINOMHATLCS B ABYX BapuaHTax: B macwTtabe
nnaHa unu 6eamaclutTabHbiMu.

B nepsom BapuaHTe nepen HadanoMm paboT Ha nnaHweTte (NUcte BaTMaHa)
pasbuBaeTcs ceTka M HaAHOCATCA NO KoopAuMHaTam BCE MYHKTbl CbEMOYHbIX
reogesnyeckux ceTen, nonagawlime B rpaHuubl AaHHOro nnaHweta. Kpome Toro, no
AAHHbIM MONEeBOM pas3dbMBKM Ha MMaHWET HAHOCATCHA BCe pasMellarlimecs Ha Hem
rancol.

Bce 3aceyeHHble rMnyOGuHbl OyayT HaHeceHbl Ha NnaH B COOTBETCTBYHOLLEM
MacwTabe, 4YTO 3HAUMTENbHO YynpouwaeT AdanbHeuWwy KameparnbHyto o06paboTky
maTtepuanoB. K Hegoctatkam 9Toro cnocoba crnegyet OTHEeCTU: OrpaHuMYeHHoe
KOMNMYeCTBO rarncoB, Monagarlmnx Ha OAWH NNaHLET, MO KOTOpbIM NpeacTaBnsieTcs
BO3MOXHbIM MPOM3BECTU 3aCEYKM C OLHOW CTOSIHKWM, a Takke HeobxoouMOoCTb Yyxe 00
Havana Nnpou3BoacTBa NPOMEPHbIX PaboT MMeTb AaHHbIE MO NIaHOBOMY OBOCHOBaHMIO U
pa3buBKe rancos.

Bo BTOpOM BapuaHTe 3aceuyku BbINOMHAKTCA 6e3amacwTabHbiMu. [Ona 3Toro Ha
YUCTOM JIMUCTE BaTMaHa HakamnblBaeTCs MPOM3BOSibHas ToYka, 0ob6o3Havarolas CTOSHKY
WHCTPYMEHTa, W OT Hee nNpoBOAATCA AyrM MPOU3BOSIbHBIX pPaguMycoB, KOTOpble
NPUHUMAIOTCA 3a NUHUK rancoB. MeH3ynbHasi JOCKa OPUEHTUPYETCs B HarnpaBrieHun
npoMepa U HadexXHO 3aKpennsieTcs, NoCne Yero M3 TOYKU CTOSIHUS MpoYepyMBaloTCH
HanpaBnNeHNa Ha NYHKTbl CbEMOYHbIX re04e3N4YECKNX CETEN.

Ecnn meH3yna HaxoguTCca Ha MyHKTE, KOOpAWHATbl KOTOPOro M3BECTHbl, TO
HanpaBNeHNn Ha NyHKTbl OPUEHTMPOBAHUSA AOMKHO BbITb HE MeHee AByX. B Tom cnyvae,
€Cnn CTOsiHKa BblOMpaeTcs MNpOM3BOSIbHAs, TO HaMpaBfEeHUM Ha MNyHKTbl, MMeoLme
KOOpAWHaTbI, JOIMKHO BbITb HE MEHEE YeTbIpeX.

CpefgHue kBagpaTudeckne NorpeLlHoCT! NANaHOBOrO NOMoXeHnsa rnyouH (B M) npu
onpedeneHnn ux MecTa no CTBOPY W 3acedyke C Oepera OAHOWN MEH3YIIOM
paccunTbiBaloTCA Mo hopmyne:



M=z

1 V . 1\2 2'
dpsinl’ |+
o (ma sin ) P

roe © - yron nepeceyenns nuHuMii nonoxeHus (gonyckaetcs B npegenax 30 -
150°);

" _ cpepHss KBagpaTMyeckasi MOrpellHOCTb HanpaBMfeHusi, NpUHUMaemas Ans
Knnperensi paBHon +7";

dy - ANWHa 3aceyku, M;
p - BENMYMHa MaKCUMarbHOrO YKIMOHEHWS OT INWHUM CTBOpa, NpU KOTOPOM

paccTBOPUBAKOTCA 3HAKW,
2
p=0.582( % +D)

roe D - paccTodHuNEe OT onpe,u,enﬂemoﬁ TOYKKM 0O nepenHero CTBOPHOIro 3Haka B KM;
d- paccTodHne MeXay CTBOPHbIMU 3HakKaM B KM.

OnpepeneHue MecTa Ha rarnce npsAMbIMM 3ace4kamu ¢ 6epera ABYMA Teo40NIUTaMM
(aNeKTpOHHLIMM TaxeoMeTpamMu)

7.3.5. pn onpegeneHnn mecta Ha rance nNpsAMbIMKU 3acevykamun ¢ bepera OByMms
TeogonuTaMn, TEOLONUTbI OPUEHTUPYKOTCA B3aUMHO WU Ha JOOble Apyrne MyHKTbI
CbEMOYHbIX reoge3n4eCcKnx ceTen.

[Mlpn B3aMMHOM OpPUEHTUPOBaHMM Hynun numba W anugagbl TeOo4OoNUTOB
COBMELLAKTCH, a 3ace4ku NPOU3BOAATCS NPU pasHbIX Y KaX40ro Teo4onuTa nosioXXeHnaxX
BepTUKanbHOro Kpyra ¢ TeM, 4ToObl Yrnbl 3ace4yek COCTaBNANM BHYTPEHHME YIIibl
TpeyronbHUKOB, 0bpa3oBaHHbIX NMMHMEN Da3suca n 3acevkamu.

[Mpn opueHTUpoBaHUM TEOLONMUTOB Ha nbble Opyrne MyHKTbl NUMO Kaxgoro
TeogonuTa YyCTaHaBNMBAETCA C TakKMM pacyeToM, 4YToObl OTCYETbl MPU  3aceykax
COOTBETCTBOBaNN AMPEKUMOHHBIM yrriam. B aToM cnyyae 3aceuvku npousBoaATCA Mpu
OAHOM nonoxeHun BeptukanoHoro kpyra (K nnu KIJT).

Ob6pasel 3aceyek B XypHanax npuseneH B ripunoxenunn L.

KonnumayuoHHas owmnbka TeogonnToB He LOSMKHa npeBbiwatb 1'.

Ha cTtaHuusx BedyTcs XypHarbl, B KOTOpble 3anucbiBaloTCs NOpsSAKOBbIe HOMepa
3aceyek, CooTBeTCTBYWLWMA Kog (UBeT dnaxka, YCMOBHbIA MO3bIBHOW U Np.) WU
n3MepeHHble HanpasneHus (yrnbl) (npunoxenne [1).

CpegHue KBagpaTuUyecKkme TMOrpelHoCT! MAaHOBOro MOSIOXKEHUS rMnyouH npwu
onpegeneHnn ux MecTta 3acedykamu ¢ bepera AByMS TEO4ONIUTAMU pacCcYUTbIBAKOTCS MO

dopmyne:
0.3n
TR |/ pi+D;
sin® =




roe m - cpegHsis KBagpaTtuyeckasi NorpeLHoCTb M3MEePEHHOro HanpaBneHns M,
Ha OBWXYLLMNCS KaTep NpUHMMaeTca paBHon 1';

O - yron nepeceyeHus nuHMI nonoxeHus (nonyckaetcs B npeaenax ot 20° Ao
160°);

Dy n D, . ANNHbBI 3aceyek, KM.
OnpepeneHue MecTa Ha rarnice no CTBOpy U 3ace4vykam ¢ Katepa O4HMM CEKCTaHOM

7.3.6. llpn 3TOM cnocobe MecToO Ha rarnce onpegenseTcsa NoO  JIMHUK
HanpaBNALWEro CTBOpa W yrny, U3MEepeHHOMY C KaTepa Mexdy HanpaBneHMnem Ha
CTBOpPHbIE 3HaKN M Ha NOBON NYHKT NNaHOBOro 060CHOBaHMS.

Yron namepsieTcs ¢ Katepa CeKCTaHOM, NPUYeM Npu Hanuynum 4oCcTaToOuHOro Ynucna
OMOPHbIX NMYHKTOB HEe 006s13aTenbHO, YTOObLI CTOPOHON yrna Obina CTBOPHAA NUHUA. Yron
MOXET ObiTb U3MepeH Mexay IobbiMM OMOPHBbIMM MYHKTaMW, KOOPAMHATbl KOTOPbIX
N3BECTHbI, NPX YCNOBUWN, YTO KaTep B MOMEHT M3MEPEHUs yrra HaxoguTca B CTBOpE
ranca. IamepeHue yrna nponsBoanTcs NPOMEPHbIM CEKCTAHOM C TOYHOCTbIO OTcYeTa Ao
1'.

ExxegHeBHO nepea Hadanom paboT, a Takke Mocne Kaxgoro ygapa wnu
COTPSICEHNA CeKCTaHa NPOBEPSOTCA NepneHAnKynsspHOCTb 60NbLLIOro N Marnoro 3epkan B
nnockoctn numba. MNonpaBka nHAekca onpeaensieTca B AHU paboTbl He MeHee 2-X pa3
(0o Havana paboT M nocre OKOHYaHus) U npu BenuuuHe 6Gomnee 1' ycTpaHsieTcs.
[MpoBepKn cekcTaHa NPOM3BOAAT COrNacHo npunoxexHuto .

Mpy mn3mMepeHun yrrioB CEKCTaHOM [Afsl WUCKIYEeHUs owunbKu MepTBOro xoga
TaHreHuManbHOro BUHTa OKOHYaTeNbHOE COBMELLEHNE N300paKeHU ONOPHbIX MYyHKTOB
npounsBoANTCS BpalleHneM oTcyeTHoro 6GapabaHa Bcerga B OAHy CTOpOHy. [lpu
HeobXoOAMMOCTU MNOBTOPHOIO COBMELLUEHUSI OTCYETHbIM OapabaH noBopavMBaeTcs
HECKONbKO B 0OOpaTHYyHO CTOPOHY, a 3aTeM nMMnaBHbiM BpaLLEHNEM B MPEXHEM
HanpaBneHNn NOBTOPSIETCA COBMeELLEHNE N300paXKeHuN.

Mp un3MepeHun yrnoB Ha 3HAYUTENbHO YyAaneHHble OMOPHbIE  MYHKTbI
npuMeHsieTcs onTudeckas Tpyoa.

CpegHue kBagpaTuUdeckume MOrpeLwlHoCT MNaHOBOrO MOSMOXeHus rnyobuH (B
MeTpax) Npu onpegeneHnn ux mecta Mo HanpaBNeHW CTBOpA M 3aceykam C KaTepa
OAHWM CEeKCTaHOM paccuMTbiBaloTCs No hopmyne:

1 V 2 2 2 2
=+ — +0.08 COSec
M sSing P .9 *

roe 9 - yron nepeceyenvst nUHWIA NONOXEHUS;

p - BENUYMHA MaKCUMarbHOrO YKMOHEHUA OT fWHWA CTBOpa, MpPU KOTOPOM
paccTBOPMBAIOTCHA 3HAKMW;

M CpefdHas KBagpaTudeckas MNorpelHoCTb U3MepPeHUs yrna B MUHyTax Oyru,
ANSt CPeaHUX YCIIOBUIA M3MEPEHWS! YITIOB CEKCTaHOM MpUHUMaeTcs pasHon 27



g- KpaTyanLiee paccTtositHMe OT onpeaensaemMon TOYKN 40 nepegHero CTeopa;
a - yron, N3MEpPEHHbIN CEKCTAaHOM MeXxay OonopHbIMU NMYHKTaMN.

Onpep.eneHMe MecCTa Ha rasnce O6paTHbIMVI 3aceyvykamMu C KaTepa ABYyMA CeKCTaHaMu

7.3.7. B atoM cnocobe MecCTo Ha rance onpegensietcs rpaduyecknm peLleHnem
3agayu NoTeHoOTa NnyTemM OAHOBPEMEHHOIO U3MEPEHUA OBYX YrIOB CEKCTAHOM C KaTepa
MeXay OMOpPHbIMK MyHKTaMu. MiamepeHue OByX YrroB MOXET BbIMOMHATLCA KakK Mexay
TPEMS OMOPHbIMK MYHKTaMK (CpedHun - obwnin), Tak U Mexay ABYMS OTAEeSbHbIMU
napamu OnopHbIX MYHKTOB (puc. 2).

Mpn BbIGOpPE KOMOWHALMIK YrioB npegnodYTeHWe cregyeT oThaBaTb HauMMeEHee
yaaneHHbIM nyHkTam. MNpu aTom:

npomep AormkeH OblTb obecrneyeH HauMeHbLIUM YMCIOM KOMBUHaUWUI;

npu npousBoacTee npomepa B6MM3M Gepera BenvYMHbLI YINOB B KOMOMHaLMAX
BbIXOOAT 3a [OONyCTUMble Mpefesibl, YTO BbIHYXOaeT nepentM K KomOumHaumam c
OMOPHbLIMK MYHKTaMW, PAcrofoXEeHHbIMX HA NPOTUBOMONOXHOM Bepery.

B cnydae, korga kombuHaumsa BbIGMpaeTcsa nNo TpeM OMOpPHbIM MNyHKTaM Co
CMEXHbIMM yrinamMuM, MOXeT WMeTb MEeCTO HeomnpeneneHHoe pelleHne 3ajaud.
OnpeaensieMbl MYHKT HAXOAUTCSA Ha OKPYXXHOCTWU, NPOBEAEHHON Yepe3 ONOpPHbIE MYHKThI
- Kpyr HeornipegeneHHoctn. [na 6bicTporo Bbibopa KOMOWHAUWUKM, WCKITOYaoLWEeN
HeonpeaeneHHoe peLleHne, peKOMeHayeTCa NoNb30BaTbCs CrneayowmnMm npusHakamm:

onpegensemMasl TOYKa HaxoOUTCS BHYTpU  TpeyrosrbHuka, o6pas3oBaHHOro
OMOPHbLIMY MYHKTaMU;

OMOPHbIE NYHKTbI NexaT Ha OAHOWN NPAMOWN;

paccTosiHMe OT KaTepa 40 CPedHero NyHKTa MeHbLUe, YeM 40 KpanHuX;

CyMMa M3MEPEHHbIX YrIOB M yrina npu cpegHeM OMopHOM MYHKTE, BblYTEHHAsA U3
360°, otnn4yaeTtca ot 0 unu 180° He MeHbLue, Yem Ha 20°.

C uenblo JOCTWXKEHUA OAHOBPEMEHHOCTM B M3MepeHun oboux YrrioB mexay
HabnogaTenaMu gormkHa 6biTb cornacoBaHHOCTbL B AencTBuax. Pacnpegenus mexay
coboto yrnbl, 0b6a Habngatens HauymMHatoT nsamepeHusi. CoemectuB rpybo nsobpaxeHue,
OAMH n3 HabnwopgaTenen ctaBuT Apyroro o6 9TOM B M3BECTHOCTb KOMaHLOW "TOBCb",
nocrie 4Yero HauynmHaeT TOYHO CBOAMTb M306pakeHue. Yrnbl CBOAATCA OKOHYaTeslbHO
nocrie Toro, Kak BTOpoOW HabnwogaTtenb oTBETUT "ecTb", NpU4emM MOMEHTOM TOYHOrO U
OAHOBPEMEHHOIO COBMELLEHNA M300paeHnn sBNsieTCa KoManaa "Honb", nogaBaemas
nepsbiM HabngaTenem.

Habniogatenn, namepstoLwime yribl, JOMKHbI HAXOANTLCA PALOM, a paccTosiHue oT
HUX OO0 MecTa m3aMmepeHus rnybuH onpegeneHo ¢ TOYHOCTbO A0 1 M M 3anMcaHo B
XXypHasn co CXeMon B3aMMHOro pacnosioXeHus aTux Todek. [Npu Haknagke Ha nnaHweTsl
9T JaHHblE YYUTLIBAKOTCS.

Ecnn npomep BbINOMHSAETCA He MO CTBOpaM, TO Hakrnagka onpeferieHHbIX ToYek
BbIMOMHSETCA Cpa3y Xe Mocre U3MepeHnsa YrroB Ha pabounini NnaHWeT C MOMOLLbIO
npoTpakTopa unu npegBapuTenbHO HaHECEHHOM FOHNOMETPUYECKON CETKMU.



a) Mo TPeM CMEXHBIM MMyHKTaM 6) Mo NBYM OTHENBHLIM mapam

Puc. 2. Cxema onpemencHHsl MECTa Ha rajice ABYMsl CEKCTaHAMM.

CpenHue kKBagpaTudeckue TMOrpeLlHOCTU MfaHoOBOro MONOXeEHUa rnyouH (B
MeTan) npn onpegerneHnn uUxX MecTa 06paTHbIMM 3ace4vykamm C Katepa AOBYMA
ceKkcTaHaMu paccunTbiBaOTCHA No hopMynam:

O54 3aCeYdKu Mo CMeXHbIM yriiam

0.3m, ( DD, )2 ( DD, )2
M=t—/—— +
sm(A+C)

O5n4a 3ace4Ku no HeCMeXHbiM yrinam

2 2
0.3m, ( D\D, ) ( D,D; )
M=+ —— 1
sin(A+C+y) a b
m,

roe ¢ - cpedHdAda KBagpatuyeckad MNorpelHocTb U3MepeHUud yrina B MUHyTax

s = !
AYTA, ANS CPEAHUX YCIIOBUI U3MEPEHUS! YITIOB CEKCTAHOM MPUHUMAaeTcst paBHoit £2 ;
A 1 C - yrnbl Npun KparHUX NMyHKTax, NpoTUBONeXallune cpeHen 3aceyke;

D; D >
Dy . = , 3, 7 - paccTosiHUS OT onpefensAeMoi TOYKU 40 ONMOPHbIX MYHKTOB, KM;
aun b - paccToaHMA Mexay ONMopHbIMU MYHKTAMU, KM;

Y - yron, U3MepeHHbIi CEKCTaHOM MeXAy CPeaHUMU MyHKTaMM.

Cnocob onpegeneHnss mecta Ha rance obpaTHOW 3aceykon ¢ Katepa ABYMS
CeKcTaHaMn peKkoMeHOyeTcsl B cliydasix Npou3BOLCTBa MpoMepa Ha KPYMHbIX pekax ¢
TPYOHOLOCTYMHbIMU 3aneceHHbIMM Beperamu, npu 3aTonfneHHbIX naBogkomMm Beperax, a
Takke Ha o03epax, BOoAOXpaHMNUIWEAX U NpUbpexHbiX 30Hax Mopen. OcobeHHOo
3(pheKkTMBHBLIM OKasbiBaeTcs 3TOT crnoco® npu HanmmMyuum OTOMNSaHOB, TaK Kak B 3TOM
cnyyae nobasa XopoLo Ono3HaHHAas KOHTYPHAsa TOYKa C BbICTABMEHHOW Ha HeWl BEXOMN
MOXET CITY>KUTb OMOPHbLIM MYHKTOM.



OnpeneneHne mecta cnoco6omM KOMOUMHUPOBAHHOW 3aCeYKU

7.3.8. Cnocob onpegeneHnst mecta KOMOMHUPOBAHHOM 3aCE4YKOMN 3aKkrovaeTcs B
OQHOBPEMEHHOM M3MEpeHUM ABYX YINoB: Ha Gepery - Teogonutom mexay GeperoBbim
OPUEHTUMPOM WU 3acekaeMbiM NPOMEPHbIM CyAHOM (KaTepoM), a Ha CydHe - CEKCTaHOM
MeXay TeOoAOSNIMTHbIM MOCTOM M 6GeperoBbiM OMOPHbIM MYHKTOM WM MeXxay ABYMS
XOPOLLO BUANMbBIMU OMOPHLIMU MYHKTaMM.

OpraHusauma TeogonNUMTHOro Nocta U NPOM3BOACTBO U3MEPEHUN YrioB (3acedyek)
TO Xe, 4To 1 Npu cnocobax npsimon n obpartHom 3acevek. Ocoboe BHMMaHME NPU 3TOM
cnocobe  onpegeneHns  ygensieTcs  opraHu3auum - cBA3NW,  obecneymBaloLlen
OLHOBPEMEHHOCTb 3aceuyek. [1pn BM3yanbHOM CBA3M MeXay KaTtepom U TeOAONUTHbIM
NMOCTOM, 3aceyku BbINOSHAKTCA MO KOMaHaM C KaTepa, nogaBaemMbiM OriaXKHOW
curHanusauuen B MOMEHT onepaTUBHOM OTMETKN Ha aXorpamMmme.

CpegHue kBagpaTuMyeckue norpewHoctn (B MeTpax) npu  3Tom  cnocobe
onpeneneHnsa Mecta paccymTbiBaloTCs No hopmyne:

raoe m, . cpedHAAa KBagpaTuyeckad NnorpellHoCTb U3MepeHusa yrina TteogosimTomM
o '
Mexay 6€peI'OBbIM OpneHTnpom " CygHom B MMHYyTax Ayrn, npuHnMaemad paBHOU *1 ;

M . cpedHAA KBaapaTtundyeckad norpewHoCTb WU3MepeHna Yyrna Ha CcygHe
CEeKCTaHOM B MUHYTax AOyru, npuHMMmaemas paBHOVI 2';

@ - yron, USMepeHHbIN CEeKCTaHOM Ha CyaHE;

a - paccTtosiHMe Mexay Teo4ONUTHBIM NMOCTOM Y OMOPHBIM MYHKTOM, KM;

D - pacctosiHue OT ornpegenseMol TOYKM [0 OMOPHOro MnyHKTa (Mnu mexay
OMOPHBLIMY NMYHKTaAMM), KM.

OnpepgeneHue mecTa Ha rance no pasme4eHHOMy TPOCy

7.3.9. OT10T cnocob® npomepa obecneymBaeT BbICOKYHD TOYHOCTb OrnpeaeneHus
NNaHOBOrO MOSIOXEHUA TNYOUH M MNpPUMEHSeTCs B OCHOBHOM Mpu MNpOU3BOACTBE
crneumanbHoro npomepa rnybuH ¢ odopmneHnem nnaHos B macwtabax 